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OauuM W3  myTted moBbimeHUs A(G(EKTUBHOCTH  00pPa30BaTEILHOTO  Mpollecca  SBISICTCS
COBEpIICHCTBOBAHUE JIOMIOJHUTEILHOTO O0Opa30BaHUS W BHEKJIACCHOW paboThl. [naBHas 1enb WX
JIESITEJIbHOCTH — BBISIBIICHHE TBOPYECKUX CIIOCOOHOCTEH YUYCHHMKOB W pa3BUTHE WX C YYETOM
WHAMBUIyaJIbHBIX 331aTKOB U OCOOEHHOCTEH JIUYHOCTH.

[Ipenyiararorcss MpUMEpPHBIE MPOTPAMMBI JOMOJHUTEIHLHOTO 00pa30BaHMs IIKOJEHUKOB Ha TpeX
SI3bIKAX M MPOTrPAMMBI BHEKIIACCHOW pabOoTHI MO MPEeAMETaM CTapIINX KIACCOB, M3y4aeMbIM Ha aHTITHHCKOM
s3pike. [Ipu cocTaBieHUM MporpaMM Jjis JAONOJHUTEIHHOTO 00pa3oBaHMS W BHEKJIACCHOU pabOThl yUYTCH
MIPHUHIIUI «IBOHHOIO BXOXICHUS 3HAHWI», KOTOPHIM B KOHTEKCTE MOJIMA3BIYUS MPUOOPET HOBOE 3ByUYaHHE,
T.K. TIApaJUICIbHOE HM3yUYeHHE MPEIMETOB M OBJIAZICHUE S3BIKAMU OCYIICCTBISCTCS 4Yepe3 S3bIK OO0YUYCHUS
HESA3BIKOBBIX TUCIUILINH (XUMHUS, (PU3UKa, Teorpadusi, OHOIOTH).

[IpencraBieHHBIN MaTepuan — 3TO METOIMYECKAs MOMOIIb YYUTEI0, a YUYECHUKY — WHCTPYMEHT
JUYHOCTHOTO Pa3BUTHS M MMO3HAHUS MPUPOJIBI U ceOs B HEH.

One of ways of the educational process efficiency increase is the improvement of additional
education and extracurricular work. The main goal of their activity is the detection of the pupils’ creative
abilities and their development taking into account the individual inclinations and features of the personality.

Sample programs of additional education for pupils in three languages and the extracurricular
activities program on upper secondary school subjects, studied in English are offered. The principle of
«knowledge double introduction» which in the context of the polylinguistic space has got a new meaning
since the parallel studying of the subjects and languages mastering is being conducted through the language
of nonlinguistic disciplines studying (Chemistry, Physics, Geography, Biology) is considered while
developing the programs of additional education and extracurricular activities.

The presented material is the methodical help for a teacher and the instrument of personal
development and learning the nature and oneself in it for a pupil.
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Kipicne

Kazakcranma  Oamamapra  KockiMmIila  OuriM  Oepy  kyieci  Oanamnap
O1pJIECTIKTEPIHIH KbI3METIHE »OHE KOCBhIMINA O11iM Oepy YyHbIMIAphl ©TKI3ETIH ic-
mapajiapra epikTi TypJie KaTbICy KaFUIaThlHA HET13/Ie/TCH.

Kazakcran PecnybOnukaceiHa KocbiMIla OiTiM Oepy JKYHECIH 1aMbITy, OHBbI
’KaHa carajbl JeHreire Keuipy KaXeTTUIr OipkaTap MoH-KalIapMeH alKbIHaJbl:

1) KoFaMIIbIK caHaa TyOereii e3repictep 00l — aJaMFa JETeH Ko3Kapac, eH
aNIBIMEH MaMaH peTiHJE, JaMyJIblH MOJCHH-TAPUXH IMEJarorukachl TYPFHICHIHAH
KEKEe TYJIFara JIeTeH KO3KapacThl ajiFa KOs/IbI;

2) nmaMbIiFaH eNAEpJiH TEXHOTCHJIKTEH AaHTPONOTCHIIK OPKEHHUETKE aybICy
YpJaici KyIero e,

3) moneHu-611iM Oepy, akmapaTThiK, 00C YaKbIT KbI3METTepl Oanajap MEH aTa-
aHayap/a OJlaH Ja YJIKEH CYpaHbICKa Ue.

Hotwxecinae TyyiFa MeH KOoFaM YIIiH (popMaiibibl eMec O1iM OepyiiH opTypii
TYpJepiHiH MarblHAachl apTyna. OcblHaal TypJiepaiH Oipi KoceiMina OutiM Oepy aen
TaHBUIFAaH, OHBIH HETI3T1 HbICAHAChl — OananaplblH yJIalbl ©3repill TYPAThIH JKEKe
QJIEYMETTIK-MO/ICHH JKOHE OUTIMIe JIEr€H CYpaHbICTApbIH KaHAaFaTTaHABIPY.

bananapra kocbiMia OuniM OepyAiH e€19yip NeJarorukaiblK oJeyeTi Oap:
TYJIFAHBl JIAMBITY MOTHBALMSICHIH KAJIBINTACTHIPYABIH MaHBI3bI KYpajbl PETIHIC
KapacThIpbUIAJIbl; KOChIMIIA OUTiM Oepy mpolieciHae 9p 0arna yiiH TaObICKa JKETyTe
Karmal kacay MYMKIHAINT Oap; KbI3METTIH OPTYpJl TYPJIEPIH MEHIEepy AapKbUIbI
KYPBUIFaH KOCBIMIIIA O1J1iM Oepy TYJIFaHBIH ©31H-631 TaHBITYAaFbl MOJICHH KEHICTIT1H
KCHENTEe I, OHBbI IIbIFAPMAIIbUIBIKKA bIHTAJAHBIPA/IbI; KOCBIMIINA OuTIM  Oepy
caimachlHga Oaja MEH epeceK aJaMHBIH TYJIFaIbIK MYAJEICPIHIH OpPTAKTHIFBI
HETI31H/I€ TYMaHHUCTIK KYHABUIBIKTap OarbIThIHAA KaJbINTACy MPOLEC] KAPKBIHIBI
KOHE HBbICaHAJbl TYpHE >Kypendl; OamaHblH €H >KakblH JaMmy aiiMarel 0oja Typa,
KochkIMIla OumiM  Oepy OarmapiaManapbl OHBIH —«MOJIEHU  JTAPBIHIBUIBIFBIH)
TopOueneyre KOMeKTecei; ©31HIH epeKIIeNIKTepIH eCKepe OTBIPHII, KOChIMIIA O11iM
O6epy 00C yakbpITTBl YHBIMIACTBIPY TYPJEPiH (JeMambiC, OWBIH-CAybIK, MEpEKe, O3
Oerinme OuUTIM aldy, UIBIFAPMAIIBUIBIK) OUTIM  Oepy KbI3METIHIH  9pTypii
HBICAHJAPBIMEH THIFBI3 YWUJIECTIpYre THIPHICAAbl KOHE OHBIH Cajaphl pETiHAC
Oaytanmap/bl KYMBICIIEH KamTy NIpoOJieMallapblH HIENly apKbUIbl JEBUAHTTHI MIHE3-
KYJIBIK KEHICTIT1H KbICKApTaIbl.

Koceimmra 6imiM  Oepyai  yHBIMIACTBIPY — OWI ©31HIIK epeKIIeNirt >XoHe
OipbIHFail O11iM Oepy KEeHICTIriHae MiHACTTEpl O0ap O11iM Oepy YMbIMIApbIHBIH KaHa
Typi. Heridri Mingerrepidiy Oipi  OamaHbplH epTe JkacTaH Oacrtam o3
KbI3BIFYIIBUIBIKTAPbIHA, HHETIHE J>KOHE OOWBIHIAFbI OJIeyeTiHEe ColKec OeceH Il
Jamybl, jkaHa OipaeHeHl OuTyre yaailbl THIPBICYBI, KOpIIAaraH OpTaHbl 3epielneyi,
oityan Ta0yaa, MIbIFapMalIbUIBIK KbI3METTE, CIOPTA ©31H1H KYIIiH Oaiikan Kepyl yIliH
Karjgaimap skacay OoJblll TaObuiaAbl. Onberre, Oysl mHpobieMaHbl TEK MEKTemN
MOH/CPIHIH MIEHOEpiH I FaHa HIeNy MyMKIH eMec.

bananapra xoceimina OutiM Oepy yilbIMIapbl ©3 JaMyBIHBIH camnajbl >KaHa



KE3eHIHJIE¢ €KEHIH KOpCEeTEeTIH yaepic Oaiikamanbl. by ke3eH ojapIblH MaKCaThIH
KOHE  QJICYMETTIK-TIEIarOTMKAJbIK ~ MYMKIHAIKTEpIH  KalWTa  OMJIACTBIpyMEH
0aliIaHBICTBI, COHJBIKTAH OJlap KaOUIETTepiH JaMBITy, ©31H-631 JaMbITy, ©31H-031
alKpIH/IAy, ©31H-031 TaHBITY KaKETTUIITIH CE31HreH, OLIIM MEH MIbIFapMallblIbIKKa
MOTHUBALIMACHIH KaJBINITACTHIPY TAJIMBIHBICTAPBIH KaHAFATTAHIBIPY VIIIH THIMI
Kypajl peTiHJe KapacThIpbLIaThIH Oacka OuIiM Oepy VYHBIMAApBIHBIH apachiHa
OapJIbIK KaFbIHAH TCH JKaFaaiira ue OOJIIbI.

Opbip KocbimiIa OuriM  Oepy yilbIMbl Oanamapra OutiM  Oepy kyieci
ANEMEHTTEpiHIH Oipi OONBITT TaOBUIAABI, OHAA Op OamaHbIH TaOBICKA JKETyl YIIH
JKarai skacanajel, Oamanap MEH XKacocCmipiMAepIiH, 0TOACKIHBIH SPTYPIIl MyAaeepi
MEH KAKETTUIIKTepIHE HETI3IeNTeH HWKEeMl, IWHAMHUKAIBIK JlaMy YIepiCiHIer
MOJIEHU-01TIM Oepy JKYHEeClH Kypy MIHAETTEpIH memesi. bapibik ockl epekienikrep
opOip Oananapra KoceIMIIa O6u1iM Oepy yilbiMbIHA KaiiTamanOac Oipereil xoHe kKeke
©31HJIIK epeKIeNiK Oepe/i.

IlemarorukanplK, IICUXOJOTHSJIBIK JKOHE OJICTEMEIIK oJIeOMeTTI, COHIaM-aK
Kazakcran wmyfralmiMIepiHiH KYMBIC TOXIPpUOECIH 3epieriey KOCBhIMIIA KOHE
CBHIHBITITAH ThIC )KYMBICTBI YUBIMIACTBIPY/IA KoHE OTKI3yAe OipKaTap rnpoOiaemManapibl
aHBIKTaAbl. XUMUs, Onosorus, Gusuka sxoHe reorpadusi MyraldiMaepiHe )KYPri3UIreH
cayaJlHaMa Kol  JKaFjaiiapaa KYMBICTBIH — KaHmah ga  OoJsica  Kyieci
OaliKaJIMalTHIHBIH JKOHE OJ1 HET131HEH IIAPTThI KOHE SIU30/THl CUIATKA M€ €KEHIH
kepcerTi. EH anabiMeH, OyJ1 ocbl Mocelere a3 KoH1UI OeTiHeTIH N He OaiIaHbICThI, ajl
ofiCTEMENIK 9/IeOMeTTe YChIHBUIFAH a3jaFaH KbI3bIKThI d3ipjeMesiep MEH YChIHbIMIAp
KaTapJarbl MyFaJlIMJIEpTe TOJBIK KOJDKEeTiMI1 eMec. KeOiHece ChIHBINTAH ThIC KYMBIC
MIAPTTHI JKOHE SIM30JIThl CHUMATKA WE€ JKOHE HET131HEH OKYIIbUIApJbl KOHKYPCTBHIK
ChIHAKTapFa (oJMuMIIMajanapra) naibiHAayaaH Typajabl. ChIHBIITAH THIC >KYMBICTHI
IYpHIC  YUBIMIACTBIPYFa KEJIEpri >KACaMThIH HETI3T1 (akTopiap: oiCTeMENIK
oeOMeTTIH, MaTepUaNIbIK 0a3aHbIH, OChI OAFBITTA JKYMBIC OTUTIHIH OO0JIMayhl KOHE
T.0.

banamapra xoceiMima OuTiM Oepy YHBIMIAPBIHBIH >KYMBICHIH SKETILIAIPYTE,
oJIapAaFbl CHIHBIMTAH THIC JKOHE MEKTENTEH ThIC JKYMBICTBIH Oail ToxipuOeciH
caKTayfa OKyIIbUIapFa YII TUIAE KOchiMIna OumiM Oepy OarmapiaManapblH KOHE
’KOFaphl CHIHBINITAP/A aFbUIIIBIH TITIHAC OKBITBUIATHIH MOHJEP OOWBIHINA CHIHBINTAH
TBHIC JKYMBIC OarapiaMaliapblH d3ipJiiey KOMEKTECeIl, 0ap OKYy-TopOue MpOIeciHIH
MaKCaTTBUIBIFBI MEH OaCKApbUIYIIBUIBIFBIH, KENICYIIUINTH XoHE YHJIeCIMAUTITIH
KaMTamachl3 eTe/ll.

Ochl ’)KMHAaKTa YCHIHBUIBIN OTBIPFaH KOChIMIIIA OUTIM Oepy >KOHE CHIHBINTAH ThIC
AKYMBIC Oarmapiamanapbl Ma3MyHbl OOWBIHIIA JOCTYpPJl OKY OarmapiamanapblHaH
maMajbl FaHa epekiesieHenl. Asaima Oy kepae ocbl Oarnmapiamanap OOWBIHIIA
cabaKTap ©TKi3y TEXHOJIOTUsIapbl MaHbI3bI.

OcpiHmail  TEXHOJNOTHSUIAPABIH ~ OIpi  KEHC-CTaaW  TEXHOJIOTHSICHI  JIETEeH
XaJIBIKAPAJIBIK aTay ajFaH TeXHOJIOTHs OOJIBIT TaObLIAIbI.

Keiic-omicTiH MoHI OHBIH HakThl OUTIM Hemece OUTKTepAl KaHIIAIBIKThI
MEHTepyiHe FaHa emec, OUIIM allylIbUIapAblH Ja, NeAarortaplblH Ja KaJIlbl
BUATKEPIIK  JKOHE  KOMMYHHMKATHBTIK  QJIEyeTIH  COHIIAJBIKTHI  JIaMBITYFa



OarpITTANyBIHAA KaThIP. Kelic-cTaau xkarmaiiapra Tanaay skacayasl OuTaipenai, oaap,
o/IeTTE, HAKThI OMIPJICH, FHUIBIMU KOHE KOPKEM HIbIFapMasiapiaH aiabiHaabl. J[om ockl
yuriiH 013 OChl  OHICTIH  KON(YHKIUSUIBUIBIFBIHA  KAaTBICTBI  KEHMCOJIOTTap
TYKBIPBIMJIAMACBIHBIH IYPBICTBIFbIHA ceHeMi3. OJ OKbITYy IIapackl pETIHAE e,
3epTTey 9JIICi peTiHJIEe Jie Olpjiel oOpeKeT eTe ajlajibl.

CoHnbIKTaH OUTIM Oepy MpoIeciHie OV oIC OKBITY, 3epTTey (YHKIUSIAPBIH
’KOHE, CH MaHBI3IBICHI — MOJICHUETTaHY (DYHKITUSCHIH aTKapabl.

Keiic-ctanu ofiCiHIH TEXHOJOTHUSIIBIK JEHIeHl KYMBICThl KEHCTEPMEH apHaibl
yUBIMIACThIpYFa OaitianbicThl. EH anmapiMeH, OMICTIH TEXHOJIOTHSUIBIK €pPEeKIIeNiri
OLTIM amymIbUTAPBIH 14, IeJarorTap by 1a O1pJeCKeH KbI3METIH YHBIMIACTHIPYMEH
OailmaHbICThI. JI97 OCBI COT YIKBIMJIBIK JKYMBICKA KaTHICYIIBUIAPABIH MOTHBAIMSICHIH
apTThIpyFa >KOHE OacTaMalllbUIBIK MIHE3-KYJIKBIH JKaHJAHABIPyFa OaillIaHbICTHI
6omnaznpl. Erep MyHBI KelicTepMEH KYMBIC 1CTEY1 YIUBIMIACTHIPYIBIH aJIFAIIKbl K€3€HI
Jien KaObl1acak, oHAa Keyecici mpobyieMaHbl HIENTyMeH OalIaHbICThI 00J1aIbl, OChI
menMaepal TanKaHHaH KeHIH Oipliecken Kbizmem Hamuodicelepin manoay Ke3eHl
KeJeIl.

Ochbl TEXHOJIOTUSIHBIH 0acThl JKETICTII OHBIH OKBITY MEH TopOHWeHIH Oacka jaa
oJiCTEpIMEH THIMII YHJIECyl, COHJIail-aK TaHBIMHBIH KOINTETeH FhUIBIMH OIICTEPiH
KIPIKTIPY MYMKIHJITT OOJbIn TaObaAbl. J[o OChl epeKIeNiri OHbIH OKbITYa OKY,
Ou1iM Oepy KoHE 3epTTey Ma3MYHBIH OIPIKTIpY Tocull OOJlyblHA MYMKIHIIK Oepeni.
Kanmsl, keiic-cTanu OIpJIeCKeH OpeKeTKe FaHa HeT13/IeIMEreH, COHIal-aK MOHAPaJIbIK
KOHTEKCTI KAMTaMachl3 €TeTiH HAKThl MeXaHHU3M Jie 00Jibin Tadbutaabl. [143-150].

Kocbimmma OimiMm  Oepy JKOHE CBHIHBINTaH ThIC JKYMBIC Oarmapiamanapbid
KYpacThIpy Ke3iHAE «Kocapibl OLIiM Oepy» KaruJaaThl €CKEpuUIIl, OJ KONTUIILIIK
KOHTEKCIH/IE »KaHa MarblHara M€ OOJIJbl, OMTKEHI MOHAEPJ KAaTap OKBITY >KOHE
TUIAEPIl MEHTepy TUIAIK eMec MmoHaepAl (xumusi, Qusuka, reorpadusi, OUOIOTHs)
OKBITY TiJIi apKbUIBI XKy3ere achipburanbl. Ochl OarmapiamMaapbl YChIHA OTBIPHITI,
MOHApaNbIK OalJlaHBIC Typasibl FaHa €Mec, OpPTypJi (TOpKIHAEC eMeC — Tl KOHE
¢busuka, TIT OKOHE OWONOrMs KoHe T.0.) TOHAEpP calachlHaH OUTIMIEPIH
MHTETpaIysuiay Typajibsl aiTyra 0omaabl. AOCTpakT xoHe Oip)KaKThl OUTIMHEH OHBI
HAKThl KalTa >KaHFBIPTyFa Kemry OoipkaHazwl. Timmepni OKeITy mpobiieManapbiHa
KATBICTHI «a0CTPaKTLIIK» JEreHIMI3 TULIEPAl OKWA OTBIPHIN, aJaMHBIH €H aJlIbIMCH
Oenriiep KyleciMeH *KYMBIC ICTEUTIHIH, ajl OFaH a0CTPaKTUIIKTIH KOFapbl I3pexeci
TOH ekeHlH Ounmipeni. Kenrinaunik 6u1iM Oepy mieHOepiHie 6acka MOHAEP apKbLIbI
TUIAl  (pU3MKAaHBl aFBUIINIBIH  TUIIHJE) OKH OTBIPBIN, KONTULAUNK OuliM Oepy
cyOBbeKTIIepl TiIAepaAl OeNiceHl e3apa 1C-KUMBLI jkKacacy, KapbIM-KaTbIHAC JKacay
KOHE TaHy Kypajibl peTiHJe NMaianaHaTbliH kKarnai opeker ereni. backa ce3ngepmen
alTKaHIa, OChl QMICTIH IIEHOEPIHJIe TIT TaHy OOBEKTICI PEeTiHAE e, TAHBIM KypaJibl
pETIHJIE JIe OpEKET eTe/l.

Korappiia alTBUIFaH MOHMIK-TUIAIK KIPIKTIPIN OKBITY OJIICTEMECIHE >KaTaJlbl.
byn tinpik 6aty yreiMbl keH MarbiHachiHAa CLIL xanpikapanblK OKBITY JKYHECiHEH
mbikKaH. Tepmuumai 1994 kel JIpBug Mapm  (FOBsickions  YHUBEPCHUTETI,
DUHIISHIMS ) OMJIaIl TalKaH.

CLIL - moHzmep meT TUIAEpPAEC OKBITBUIATBIH, OKBITY OJICTEMENIEPiH



cunattaiTeia TepmuH. CLIL exi MakcaTThl Ke37eiiai, aTan aiTKaHa: ToH/I T T
apKBUIbI )KOHE LIET TUTIH OKBITHUIATHIH TIOH apKbUIbI 3€peiiey.

Byt Tocin eki moH OOMBIHIIIA OKBITY 1Bl O1p YaKbITTa )KY3€re achlpyFa MYMKIHJIIK
Oepeni, Oipak Heri3ri Hazap He TUITe, HE TUIAIK €Mec IoHre OeliHyl MYMKiH.
KipikTipin OKBITY MOHHIH Ma3MyHbl MEH TEPMUHOJIOTHAIChIHA aKIICHT >Kacalgbl, ai
EKIHIII T11 9PTYPJIl IOHAEPAl 3epeiey Kypasibl 00J1aibl.

CLIL omicremeciHiH epeKIenniri MbIHaa:

— Tinai 611y MOHHIH Ma3MYHBIH 3epeliey Kypaibl 00Iabl.

— ApHaiibl MOTIHAEPAIH Ma3MyHBbIHA Ja, COHJAl-aK KaXeTTl TMOHIIK
TEPMUHOJIOTHSFA J1a aKIIEHT YKacajiabl.

— Tin okpITy 6armapiaMacbiHa KipiKTIpUJITeH.

— TakpIpeIITEIK MaTepUAIbI TAIKbLIAy MYMKIHIIT YIIIH TUIAIK OpTara TYCy
KKETTIT TUIAI 3€pAENCHETIH TaKbIPhI KOHTEKCIHJE MaiaiaHy MOTHBALUSACHIH
Oipiiama apTThIPAJIbI.

— Tinai 611y mOHHIH Ma3MYHBIH 3epAeliey Kypasibl 00aIbl.

— Cabakrap KbI3bIKTBIPY HBICAHBIHAAQ OTKI3LIEAl, OKYIIbLIAP FBHUIBIMU
TOXIpuOenep kacal bl )KOHE OPTYPJIl IKCIIEPUMEHTTEP OTKI3E/II.

— Tinal KpIBBIKTHI TAKBIPHINTApIbl TANKbUIAY YINH TakdJaTaHaThIHIAAN
JCHreWIe YUPEHY MOTHUBALIASICHI apTabl.

«Duzukay, «Xumus», «l'eorpadus», «buomorus» mnoHAepi OoiibIHIIA
YCBIHBUIBIIT OTBIPFaH KOChIMIIA OuTiM Oepy Oarnmapiiamarnapbl YIIH KOPCETUIreH
MIOHJIEP/IIH MYFalIMJIEpl MEH aFbUIIIBIH Tl MYFAIIMACPIHIH KYMBICTHI Olpieci
Kocmapiaaybl MEH BIHTBIMAKTACTBIFBIHBIH MaHbBI3bl 30D, OJap: >KajIbl TAKbIPHIITHIK
Kocmapiaylpl; TMOHJep OoiblHIIA Ca0aKThlH JIMHTBUCTUKAJIBIK MAaKCATTapbIH
aHBIKTAy/Ibl; TMOH MYFajiMi caOaFbIHBIH KYpPbUIBIMBIHA TUIAIK KbI3MET TYpPJIEpPIHIH
TYKBIPDBIMIAMACBIH ~ €HT13y[1; (UIONOr TMeH IMOH MYFaliMiHIH cabakTrapaarbl
TEPMUHOJIOTHSUIBIK ~ JKOHE  JICKCHKANBIK ~ MHHHUMYMBIH  aHBIKTAyJbl, CoOMey
KOHCTPYKUMSJIApbIH, ca0akTapra KIWIIE KYpacThIPyIbl, 9MICTEp MEH TacuIaepl
1pIKTEYl J)KOHE €CenKe aly/bl; Oijay JaF/buIaphl JEHTeIIepiH JaMBITyFa CypaKTap,
TarncbipManap Kypacteipy sl (b.Biym TakcoHOMUsCHI OOMBIHIIA) OOJKAMIBI.

CLIL TE€XHOJIOTUACHIH KOJJaHy  YIIiH reaarortTapabiy MBbIHa1a
KY3BIPETTUTIKTEP1 KaXKeT:

1) Tin, MOH JXKOHE OKY OUIIKTEpiH JaMbITy OOMBIHIIA HOTHIKENEP/l KOCHIIL,
KYPCTBIH TIOHJIIK Ma3MYHBIH OeHimMey;

2) Oipin-Oipi  e3apa  KOJJAWTBIHAAW  €Til,  TUIMIK  JKOHE  IOHJIK
Oarapiiamanapabl KipikTipy;

3) TimiH Je, TOHHIH J¢ MEHrepulyiH eJjIey YIIiH — TeHrepiaimii
KaJIBIITACTBIPYIIIBI )KOHE COHFBI Oaraliay KypaiJapbiH J3ipiiey;

—  TUIAIK KOJAayabl AaMbITynbl (CKA((OIAMHT), MOHAIK KY3bIPETTUIK MEH
OKBITY JaFIbUIAPbIH, TUIIIK, TIOHIK OKY JaFAbLIAPBIH 1IrepiieMelli TaMbITY/Ibl, CBIHU
KOHE IIBIFAPMAIIBUIBIKIICH OWJIAyJlbl JaMbITY/bl, 3€pACIICHETIH IOHJEP apachiHia
OaillaHbIC OpHaTy/Jla OKYIIbUIApFa KOMEK KOpCeTyal, OKYIIbLIapbIH OLIiM alyblH
(oxy OuUTIKTEpiH, MOHMIK >KOHE TIIMIK KY3BIPETTUIIKTEPiH, COHJAi-aK KOTHHTHBTI
KaOUIeTTepiH) jKakKcapTy YIIiH Oaranayasl NMaiaagaHyabl, 00CCIICUYCHUE Pa3BUTHSI
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KOMMYHUKATHBTI XOHE aKaJIeMHsUTBIK TUIMIK JaFAbUIapbIH TaMBITYIbI KaMTaMachi3
etynai koca oThipbinl, CLIL-1iH 6acka /1a HEerisri 2JIeMeHTTEPIH JKOHE OHBI 1CKE achIpy
KaFuJaTTapblH  KypcTaplblH TMOHAIK OarjapiaMaliapblHa >KOHE calaKTap/bIH
YKOCTapyiapblHa €Hr13y/ll )KocIapiay;

— calakrapra TOJIBIKTBIPY PETIHJIE OKY OpTacChlH aHBIKTay »oHe cabakTa
naiinanany (MbIcaiel, mmiKipTamac (opyMIapbl, OKy TONTAapbl, MEKTEN allaHJapébl,
KOFaMJIBIK OPTaJIBIKTAP, KEPTIIIKTI OpTa);

— OKYWIBUIAPJBIH MaTepHalbl MEHTepylH KamTamachl3 €Ty YIIIH KaKeTTi
T TaHJAy, TULMIK JKOHE TOHAIK aKmapaTThl OaiibiTa Oepy, OKYIIBIHBI TIITE KOHE
MIOHT'e OKBITY/IbIH 0aif HOTHKECI.

AWTBUTFaH/Ibl, COHJAN-aK OChl TE€XHOJIOTUSIHBI KOJIJAaHY TOMEHJE YCBIHBUIBII
OTBIpFaH KOCBIMIIIA OiTiM Oepy >KOHE CBHIHBINTAH THIC >XYMBIC OaraapiiamManapbl
OOMBIHIIIA OKBITY YIIIH >KalMbl HEri3uepi O0ap €KEHIH eCKepe OTBIPHIN, TOMEHJEC
OKYIIBUTAPJBIH TOPT TOHHIH OaFmapiamManblK Ma3MYHBIH YII TUIAE MEHTepy
HOTHKEJIEpiH Oaraiay eJIeMIIapTTapbl YChIHBUIAIBI, aTal alTKaHaa:

— IIBIFapMaIIbUIBIK jka30aria >KyMbICTap bl Oarayiay eJeMInapTTaphi;

— aybI3IIa KEHEUTINITeH JKayanTap/ibl 0arajay eJeMInapTTapsl,

— ThIHJAY OLTIKTEpiH Oaranay emmemimapTrapsl (1-kecre);

— ceiineyi Oarajay eJeMiapTTaps (2-kecre);

— OKyabl Oaranay ejireMinapTTapsl (3-kecrte).

lvizapmawsinoly - acazbawa  dHcymvicmapovt  (xammapowl, wbl2apmaiapovl,
acce, AHCOOANAY HCYMBICMAPBIH, OHBIY [WIHOe MONNeH) 6a2aNay OIUeMUapmmapbl’

«5» dan:

1. Ma3MyHbI: KOMMYHUKATUBTI MIHAET TOJBIK IICHIITEH.

2. JKyMmbICTBI YHBIMIACTBIPY: TiKip aWTybl KHCHIH/BI, JIOTHMKAIBIK OaiIaHbIC
Kypajiapsl NaiiananbuiFaH, TiKip aiTy GopmaThl CaKTaJIFaH *oHE MITIH a03alTapra
hiliige:s

3. Jlekcuka: JNeKCHMKA KOWBUIFAH MIHJIETKE >KOHE OChl OKBITY >KBUIBIHBIH
TajanTapbiHa COMKeC KeJe/Il.

4. 'paMMaTuKa: KOMBIIIFAH MIHJETKE )KOHE OChl OKBITY YKBUIBIHBIH TaJanTapbiHa
CoMKeC opTYpJl rpaMMaTUKAIIBIK KOHCTPYKIMSUIAp NaiAalaHbUTFaH, TPaMMaTHUKAIIBIK
KaTeJnep >KOK He KOMMYHUKATUBTIK MIHAETTI STy YIIiH KeJepri KeITipMen/Ii.

5. Opdorpadus xone myHkTyarus: ophorpadusibik KaTenep KOK, MyHKTyaIus
epekenepl cakTalFaH: ceiiemep 0ac opinTeH OacTanajibl, COMIEM COHBIHJA HYKTE,
nen Oenrici HeMece cypak Oenrici KOMbUIaJIbl, COHAal-aK YTipiaep/li KOIOIbIH HET13r1
epexkeNepl caKkTajaraH.

«4» daJL:

1. Ma3MyHbI: KOMMYHUKATUBTI MIHAET TOJBIK IIEHIITEH.

2. JKymbICTBI YHBIMAACTBIPY: TIKIp aWTybl KHCHIHJABI, JIOTHKAJIBIK OalIaHbIC
KypaJapsl MaiaaiaHbUIFaH, MiKip alTy GopMaThl CaKTaJIFaH )KoHE MOTIH a03amnTapra
OeJiHTeH.

3. Jlekcuka: JneKcHKa KOWBIIFAH MIHJIETKE »KOHE OCHI OKBITY JKBUIBIHBIH
TajanTapbliHa CoMKec Kelel, Oipak mamaibl KaTenepi 0ap.



4. 'paMMaTuKa: KOMBIIIFAH MIHJETKE KOHE OChI OKBITY KBUIBIHBIH TaJIaTapblHA
Colikec opTYpJl rpaMMaTUKAJIBIK KOHCTPYKIMsUIAp NMaidalaHbUIFaH, TPaMMaTHUKAIbIK
KaTeJiep KOMMYHUKATUBTIK MIHJICTTI IICIY YIIIiH a3/arl KeAepri KeNTipei.

5. Opdorpadus >xoHe nyHKTyauus: opdorpadusuiblk Kareiep IIamMallbl,
MYHKTYaIlUsl epekesiepl CaKTalFaH: ceujemMjep Oac opinTeH Oacranajbl, ceieM
COHBIH/IA HYKTE, JIeT Oelrici Hemece cypak Oenrici KoMblUIaabl, COHIai-aK YTipiaepal
KOOJIBIH HET13T1 epeKesiepl caKkTajFaH.

«3» dan:

1. Ma3MyHbI: KOMMYHUKATUBTI MIHACT MICIITEH.

2. XKXyMBICTBI YHBIMAACTBIPY: MIKIP aNTybl KUCHIHCBI3, JIOTUKAJIBIK OalIaHbIC
Kypanmapel Oapabap eMec MaiijallaHbUIFaH, MOTIH ab3anrapra Aypbic OesiHOereH,
Oipak mikip aiTy (opMaThl CaKTaFaH.

3. Jlexcuka: op *Kepje JEeKCUKa AYPHIC Maii1aJaHbUIMaraH.

4. I'pammaTHKa: 6pEeCcKe rpaMMaTHKAIIBIK KaTenep 0ap.

5. Opdorpadust xoHe mnyHKTyanus: opdorpadusuiblk KaTejaep Iamalibl,
MYHKTYyalusi epekesiepl opKalllaH CaKTaJIMaJbl: OapiblK ceiyemiep Oac opinTeH
OacTanmaibl, OapyblK coMIeMIEpAiH COHBIHIA HYKTE, Jen Oenrici Hemece Cypak
Oenrici KoMbUIaIbl, COHAAN-aK YTIpJIEpl KOIOJIbIH HET13T1 epeKenepl cakTaaMaraH.

«2» 0aJwL:

1. Ma3MyHbI: KOMMYHUKATUBTI MIHAET LIECUIIIMETEH.

2. KyMbICTBI YUBIMIACTBIPY: MIKIp aWTybl KUCHIHCHI3, JIOTHKAJIBIK OaiJlaHbIC
KypaJiJiapbl MmaiiananbliMaraH, MiKip aiTy ¢hopmaTsl cakTalIMaraH, MOTIH a03alrapra
OexiHOEreH.

3. Jlexcuka: JJEKCUKAIIBIK KaTeJIepAiH CaHbl KOIl.

4. I'pammaTKa: rpaMMaTUKAIIBIK KaTeJIEP/IiH CaHbI KOIl.

5. Opdorpadust xoHe mnyHKTyanus: opdorpadusiiblk KaTenepi Oipiiama,
NyHKTyalusi epexelepl  cakTaJIMaraH: OapiblK —ceilieMaep ©Oac  opinTeH
OacTasMaiiibl, OApIBIK COMIEMAEpIiH COHBIHIA HYKTE, Jiem Oenrici HeMmece Cypak
Oenrici  KOWBIIMAiABI, COHIAW-aK YTIpJAEpAl KOIOABIH HEri3ri  epexenepi
CaKTaJMaraH.

Ayvizua kenetimineen dcayanmapovl 0A2aNay eaueMuapmmapsbl (MOHOI0SMbIK
nikip aimy, iyeimenen Oepy, ouanoemap, Hcooaiay HCYMulCmapbvl, OHbIY IUIHOe
monnet)

«5» 6anr:

Ma3sMyHBI: MiKip alTy KejieMi cakTaiafraH. [likip alTy TakbIpbIKa COHKeC
KeJIe/Il; TanchblpMaja KepCceTiIreH 0apliblK acleKTUIep KOPCEeTUIreH, TUIIH CTHIIBIIK
peciMIenyl TamncChlpMaHbIH THITIHE COWKeC KeJeal, MJoneniemMenep JAeHreue,
CBHIMANBLIBIK HOpMaJapbl CaKTaJFaH.

O3apa KOMMYHUKATHBTIK OpEKET: OHIIMEJECYIIiHIH peluIMKachlHa CONKec
Taburu peakuus. KoWblIFaH KOMMYHHMKATHBTIK MIHAETTEpIl IICNly YIIIH TUIIIK
OacTaMalIbUIABIFBl OalKaIaabl.

Jlexcuka: NeKCHKa KOWBUIFAH MIHACTKE JKOHE TUIMl OKBITYIBIH OCHI KBIIFBI
TajanTapbiHa 6apadap.



['pamMmatnka: KOWBUIFAH MIHAETKE J>KOHE OCHI TUIMl OKBITY >KBUIBIHBIH
TajanTapblHA COWKEC OPTYpJl IpaMMaTHUKAIBIK KOHCTPYKLMsUIAp Iaii/lajJaHbLUIFaH.
Cupek Ke3/1eceTiH rpaMMaTHKAJIBbIK KaTeJep KOMMYHUKAIUAFa KeJEpTri KeITIpMEn/Ii.

Ceilnieyi: ce31 TaOUFH €KITIHJE €CTLIEA1, opecKen POHETUKAIBIK KaTelep KOK.

«4» danr:

Ma3sMyHBI: TIKIp alTy KejeMi TOJbIK emec. [likip alTy TaKbIpbIlIKa COHKec
KeJIe/l; TalchlpMaja KOpCEeTUIreH KeWlip acheKkTuiep KOpCeTiIMEereH, TUIIIH
CTHJIBJIIK pEeCiMIeNyl TallChIpMaHbIH TUIIIHE COMKeC KeJesl, AdJeieMenep dpKallaH
THUICTI JIeHTeiIe emec, OipaK ChIMANbLIBIK HOpMaaphl CaKTaFaH.

O3apa KOMMYHUKATHBTIK OPEKET: KOMMYHHUKAIUSCHI IIIaMaJIbl KHBIH/IAY.

Jlexcuka: JeKCHUKAJIBIK KaTelep OKYIIBIHBIH CO31H KaObUIAayFa IIamMaibl bIKIIAl
eTel.

['pamMmatrka: TpaMMaTUKAIBIK KaTellep OKYIIBIHBIH CO31H KaObUIIayFa IIamMalibl
BIKITAJI €TE/1.

Ceilineyi: ce3iHlIe KeWlie KiJipiC AYPHIC KacalMaibl, >KEKEJIEreH CO3JAepiHjIe
(doHeTHKaNbIK Katenep Oap (arbullibiH (hOHEMaTIapblH YKcac opbic (hoHEMaIapbIMEH
ayBICTBIPHIT aTy), JKaJIIbI IAybIC BIPFAFbl TyFaH TIJIIH BIKIAIBIHA TYCKEH.

«3» 0aJL:

MaMyHBbI: MiKIp alTy KeJieMl MIaMalibl, OJ TAKbIPHIIKA TOJBIKKAHIbI COUKEC
KEJIMEI/I1; TarchlpMaja KOpCEeTUIreH KeHOlp acleKTiIep KOpCETIAMEreH, TUIAIH
CTUJIBIIK peciMJeNlyl TalChIpMaHbIH THIIIHE TOJIBIKKAHIbI COMKeC KeIMeil,
JoNeneMesiep THICTI IEHTeiie eMecC, ChIMaibUIbIK HOpMaJlaphbl CaKTaJIMaraH.

O3apa KOMMYHUKATUBTIK OpPEKET: KOMMYHUKAIMACHI OipiiaMa KUbIHIATHUIFaH,
OKYIIIBI TUIJIIK OacTaMalIbUIIBIK TaHBITHANIBI.

Jlexcuka: OKyIIIbl KONTETeH OPECKEN JIEKCUKAJIBIK KaTeJep KacanIbl.

['pamMmatuka: OKyIIbl KONITETeH OPECKEN TPaMMATUKAIBIK KaTelep *Kacanibl.

Ceiineyi: kenTereH (DOHETHKAIBIK KaTelepAiH OOyblHAa OaiJIaHBICTBI CO31H
KaObLUIIay ©Te KUBIH, JAYbIC BIPFAFbl TYFaH TUIIH BIKITAJTBIHA TYCKCH.

Tingik xoHEe KOMMYHHKATHBTIK KY3BIPETTUTIKTEPIH Oaranay TeK TUIAIK TMOHAEP
OOMBIHIIIA €MEeC, COHBIMEH KaTap KapaThUIbICTaHy IHUKIIHIH MOHIAepl OoibIHIIA na
OKBITYIBIH HOTIDKEJIEpiHe Oip/ieii KaThICTBI OOJIATHIHBIH €CTE CAaKTay MaHBI3/IbI.



1 Kocbimia 0itim Oepy 0armapiamMmanapbiHbIH KYPbLIbIMBI
«DU3NKa» MIHI

Kazipri 3amanfbl pu3nka KopIllaraH oJIeM Typasibl OUTIMHIH MaHBI3Ibl Ke3i,
FBUIBIMU-TEXHUKAJIBIK MPOTPECTIH HETi31 jKOHE COHBIMEH Oipre ajgaMu MOJICHHETTIH
MaHbI31bl KOMIIOHEHTTEPIHIH O1p1 OOJIBIN TaObLIAIbI.

Oxymibutap (uU3MKaHbl HETi3rl KOHE KochIMIIa OutiM Oepy >KyHeciHae OKu
amanpl. Herisri Oimimai Kaszakcran PecmyOmukacer OutiMm  Oepy YHBIMIApBIHBIH
OKYIIIbUTaphl cabakTap/a, ajd KOCHIMIIaHbl — (haKyJIbTaTUBTIK cabaKTap/ia, CHIHBINTAH
TBIC JKOHE MEKTENTEH ThIC KbI3METTE, COHJIali-aK MEKTENTEH ThIC TOPOUE KOHE OKY
yipIiMaapeiHaa anaapl. Ousukamgadn (axynbTaTuB cabakTapiblH 0acThl MaKcaThl
HETI3r1 OKy OarjapiiaMachIMEH aWKbIHIAJIFaH Ma3MyHFa TEpPEHJEY, OKYIIbUIAPIbIH
MIOHTE JIETE€H KbI3BIFYIIBUIBIFBIH JAMBITY, ©31H]IIK KYMBIC AaFJbIChIH OOibIHA CIHIPY,
oJlapAbIH 0acTaMallbUIIBIFEI MEH IIIBIFAPMAIIBUIBIFBIH TOPOHENICY KOHE JTaMBITY
Oonpin  TaObuTanbl. PusukagaH (akyabTaTUB caOaKTapblH OTKI3Y OENTriJIeHIeH
TOPTINIEH OEKITUITeH OKY Oarnapiamanapbl OOMBIHILA KY3€re aChIPhLIAIbI.

1. Tycinik xat

Kypc mnonnik-OarmapinanraH, OCHIHIIK eMec TOHIEpAl KOJAaWThIH OOJIbI
tabbutanel. JKanmel OumiM Oepy AeHreWinne (U3MKaHbl OITIpyIIire KOWbUIATHIH
TajanTap/ibiH MEeHOePiHIe OHBIH €CEeNTeP/Il MIeNIe 01Tyl KO3eIMeIi.

KypcTeiH OarjmapiiaMachl KOPBITBIHIBI —aTTECTaTTay TajlanTapblHa COMKeC
MeMJekeTTiK KaimbiFa MIHACTTI OuLTiM  Oepy CTaHAAPTHIHBIH TallallTapbIMEH
kemicuiren. Kypc cabakra anrad OUTIMIEpiH KOPBITHIHIBUIAY MEH TEpeHIeTYl,
(U3UKaNbIK ecenTi meme 0Ty JaFAbIChIH IaMbITYIbl )KOHE OChI apKbUIbl (PU3HKAHBI
OJlaH Ja TepeH TyciHyai O6omkaiiapl. CabakTa ojap/bl MICITyTre a3 YaKbIT OOJIHETIH,
Oipak opkaman ¥bT-ma ke3meceTiH ecem TypiepiHe Oaca Hazap aymapbUIajb.
Ecentepai mienry oKymbUIapAblH HIBIFAPMAIIBUIBIK KaOIIETTEPiH JaMBITYFa BIKIAT
eTelll, OW-epiCiH JaMBITAJbl, KApaThUIBICTAHy FHUIBIMBIHBIH HETI31 Oap ecemTepl
HIeNTyIeT1 JaFablIapblH KETUIAIpeni, (u3uka, OHoIoTrs, XUMUS MOHCPIHEH aliFaH
O11IMIEPiH KOPBITHIHBLIAYFa KOMEKTECEII.

Kypcmuiy maxcamot:

1) Okymbuiapaa GU3NKaHbI OKyFa JETCH KbI3BIFYIIBLUIBIKTHI, OJTAP/Ibl €CENTeP/Ii
Hienlye KoJAaHyMeH OallIaHbICThI 3USATKEPIIIK JKOHE IIbIFapMalllbUIbIK KaOuIeTTep i
KaJIBINTACTBIPYFa bIKIAMT €TY.

2) Okymbuiapra e3naepiniy oiaim aeHreriin JKOO TamantapbIMEH CalbICTBIPBII
Oenriuiey MyMKIHIITIH Oepy.

3) ®wusukaHbH Oeiimzaepi OOMBIHIIA OYpHIH OKBIFaH MaTEPUAIABI TEPEHMACTY
KOHE KCHEUTY.

4) KubIHABIFBI OPTYPIIi €CENTEPIi MIeNTy KaOiaeTiH KeTiaipy.

Kypctbig minzerTepi :
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1) ¢pusukansik ecenTepaiH OepiireHi, )KIKTeNyl, TOCUIIEepPl MEH 9MICTEpl Typabl
TYCIHIK KaJBIITaCTBIPY;

2) opTYpsl TocUIAEp MEH 9AICTepAl MaljaiaHbIN, ecenTepil menry KaOuleTiH
KETUIIIPY;

3) KaJbINTaH ThIC €CeNTEP/Il WISyl YUPETY;

4) o6uriM Oepy CTaHIApTHIHAA KO3JEITCH apHalbl OHE JKaJIbl OKYy OUIIriH
TAMBITY;

5) norukanblK OUTIKTI: aOCTpakius, WHIYKIUS KOHE MEAyKIUs KaOlJIeTTepiH
JTaMBITY,

6) nepOecTikTi TopOUeIey, epik, Ha3apabl JaMbITY.

2. Kypc ma3myHbI

Kypc 34 caratka ecenrtenreH (antacbiHa 1 per)

CabaxrapabiH OapbIChIHAA OKYIIbLIAP:

— €CEINTIH MOTIHIMEH J>XYMBIC ICTEy[l, >KAchIPbIH akmapaTThl TaOyabl, OIp
TYPIHEH aJIbIHFAH aKIapaTThl €KIHILICIHE ©3TePTY/Il;

— OpTYpJl TakbIppITap OOMBIHIIA ecCenTepre TEOPHUSIIbIK MaTepUaAbIH
KOPBITBIH/IbIJIAY KECTECIH TOJITHIPY/IbI;

— HaKThl ecenTe KapacTbIpbUIAThIH »arJaiabl cbI30aHYCKa, CypeT, cbi30a
TYpPiH/I€ KOpPHEKI TYCIHYI;

— (Qusukanblk ecenTepieri (QuU3UKa MEH MaTEMaTUKAHBIH PpOJIH TYClHE
OTBIPBII, (PU3UKAIIBIK KOHE MATEMATUKAJIBIK MOJICIIbEP 11 Maii1ajaHy ibl;

— HaKThl €CeNTep/ eIy >KOCHapJIapblH JKOHE OPTYpJIl €Cem TypJiepl YIIiH
nanbpIMJay aJrOpUTMIEPIH KYPacThIpy;

— OPTYpHl TaKbIphINTap OOWBIHINIA SPTYPIl €CEeNTep TYPJIEPIH MICHIyTe OpTaK
ToCUT TaOy/Ibl;

— ecemTepAl IIemly Ke3lHAEe camanbl oAICTep MeH Oaranay MIKIpiH
naganaHyasl;

— IIeHIUIreH ecentepii o3 OUTIMIH HaKThUIdy OHE TEpeHACTY VIIiH
nanaiany abl;

— mennmaepIiH GU3UKaIbIK MOHIH TEKCEPY Il YUpPEHyTe THIC.

KypcThl 0Ky KOpBITBIHABLIAPE! OOMBIHINA OKYIIBIIAPIbIH HOTHXKENIEpiH Oaranay

1. Opb6ip ynkeH OemiMal (KMHEMATHKa, JTUHAMHUKA, MOJEKYJSAPJBLIK (U3uKa

KOHE TEPMOJMHAMUKA, 3JIEKTPOIMHAMHKA) OKbIFAHHAH KEW1H apajblK TECT KYMBICHI,

2. KypcTtel asKkTaraHHaH KeWlH — TecTuiey KoHe «FbUIbIM KEeIKeH1»
OJIMMITHA/IaChIHA KATHICY.

3. TakbIpBINTHIK JKocCHap
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1-kecte. KyHTI30€M1K-TaKbIPBIITHIK KOCTIAp

Cabakrapabig

TakbIpbINTHIH

Carar

OnapapiH iminge

. Kymbic Typi
TaAKBIPHIOBI KapacThIpbLIATBIH Maceenepi CaHbl | Teopusi | MPAKTHKA
1 2 3 4 S) 6
Kipicre MiHzeTTep KOHE OJIap IbIH JKIKTETYl 1 1 oy gopici
Hlemry axicrepi MeH Tacinaepi
3 1 2
KNHEMATHUKA beximre quiHL[ipynep - Tipex 1 Moy nopici
BipKAILIITEL XKoHe DIIEMEHTTEPL. ANTOPUTMAED.
GiPKATBITITEL YIeMeri NimroctpanusislK Tancslpmanap 1. Ecenrepai menry GoWbIHIIA TPAKTHKYM.
KO3FaJIbIC KHHEMATHKachkl | Kypaeminiri ecy TopTiOiMeH OpHallacKaH 1 f;;:;;&i?;f;;fﬁ;:ﬁiﬂ: 621;1 g}./iMeH
TarChIpMaJIapbIH HET13T1 0JI0ThI OKYIIBLTADITBIH, O3{HIIK HKYMBICHL,
JMHAMUKA 10
3 1 2
Benimre Tycianipmenep. Tipek -
YCtp p- 1P 1 [Tony nopici
3JIEMEHTTEP1. AJITOPUTMIED.
1. HeroTOH 3aHaapsl VITI0CTPALHSITBIK TaTCHIPMAIap 1 EceHTep;[% niemry 6917151H1qa IPAKTUKYM.
— — Ecenrtepain TunTepin Oemin any.
Kypneniniri ecy TQPT1§1M3H OpHaJlacKaH 1 MyraniMHIH KOHCYJIbTalus 6epyiMeH
TarChIpMaNapIbIH HET13r1 OJI0THI OKYILLIBLIAP/IBIH, O3 HJIIK KYMbIC
2. MexHMKAIBIK KYMBIC
JKOHE KYaTTBUIBIK,. 3 1 2
OHeprus
benimre Tycinaipmenep. Tipek .
. 1 Moy mapic
DIIEMEHTTEPL. ANTOPUTMAED. Y /1P
WnmocTpanisuibIk TarcsipMaap 1
EcenTepni menty GoibIHIIIA TPAKTUKYM.
Kypneniniri ecy TopTiGiMeH opHalacKaH 1 Ecenrepain Tuntepin Oemin any.

TarChIpMaJIapbIH HET13T1 0JI0ThI
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MyfaniMHIH KOHCYJIbTalus 0epyiMeH
OKYIIBUIAP IBIH ©31H]TIK KYMBICHI




1-kecTe x)anracel

1 2 3 4 6
3 1 1
benimre Tycinaipmenep. Tipek -
YCIHAp p- 1P 1 [ony nopici
3. Cakray 3anaapsl. JKymsIc | 3eMeHTTEpl. AJITOPUTMAED.
SHEPTUSHBI CaKTay IIapachl WnmroctpaniuisiibIK TancsipMaap 1 Ecentepai memnry 60HbIHIIIA TPAKTUKYM.
peTiHze. o o Ecenrepain Tunrepin Oeimn amy.
Kypneniniri ecy TopTiOiMeH opHaacKaH L .
o 1 MyraniMHIH KOHCYNIbTalus OepyiMeH
TarcelpMaapAblH HeT13r1 0JI0TbI T
OKYIIBIIAP/IBIH ©31H]IIK dKYMBICHI
Hony napic
. o . Ecenrepaiy TunTepin Oein any.
bemimre Tycinaipmenep. Tipek : =
4. Apxumen 3aHpbl. . Ecenrtepai merry O0HbIHIIIA TPAKTHKYM.
AJIEMEHTTEP1. AITOPUTMIED. 1 0,2 0,8 ) 1 )
I'mopoaspocraruka EcenTepain Tuntepin Oemin aiy.
NnmrocTpanuisuiblK TanceipMaap . )
MyraniMHIH KOHCYIIbTalUs OepyiMeH
OKYIIBUTAPIBIH ©31HIIK dKYMBICHI
KbUTY K¥BbUJIBICTAPBI 4
Monexkynspiablk pusuka. benimre Tycinaipmenep. Tipek .
yIApI .K(b YCIHAp p- 1P [Tony mopic.
XKeiny Gepinici. AJIEMEHTTEPL. AITOPUTMIED. 1 . . .
Ecenrtepain tTunrepin Oenimn any.
TepMmoauHamuka. NnnrocTpanusiiblk Tancslpmanap
o o Ecenrtepai merry O0HbIHIIIA TPAKTHKYM.
Kypneniniri ecy TopTibiMeH opHanacKaH bt Y PaKTHIYM
. 3 MyraniMHIH KOHCYJbTalus 0epyiMeH
TarChIpPMaIAPABIH HET13T1 OJIOTHI T
OKYIITBIIAP/IBIH ©31H/IIK dKYMBICHI
3 1 2
Benimre Tycingipmenep. Tipek ..
YCHp p- 1P [lomy mapict
AJIEMEHTTEPL. AITOPUTMIED. 1
OJIEKTPOCTATHUKA WrocTpaiusuibIK TancslpMaiiap Ecenrepai memry GoWbIHIIA TPAKTHKYM.
o o Ecenrtepaiy Tunrepin Oeimn aty.
Kypneniniri ecy TopTibiMeH opHanacKaH DA p Y
- 2 MyraniMHIH KOHCYIIbTaIUs OepyiMeH
TarChIpPMaIAPABIH HET13T1 OJIOTHI T
OKYIIBLIAP/IBIH ©31H/I1K HKYMBICHI
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1-kecTe x)anracel

1 2 3 6
3 1 2
B A" Loy
DJIEKTP TOTbI Pl ATTOPUIVAED. .
Ecenrepai memry GoWbIHIIA TPAKTHKYM.
NnmocTpanuisuiblK TancslpMaap 1 . . .
Ecenrtepain Tunrepin Oeimn aty.
Kypaemniniri ecy TopTibiMeH opHanacKaH 1 MyraniMHIH KOHCYJbTalus 0epyiMeH
TarChIPMaIAPABIH HET13T1 OJIOTHI OKYIIBLIAP/IBIH ©31H/IIK dKYMBICHI
2 0,8 1,2 oy mapici.
TEPBEJIICTEP MEH bornre Tycinupmernep. Tipe 08 Ecerrrepsin tumrrepin Gomin any.
TOJIKBIHJIAP DJCMEHTTEPL. Anrop HTMACP. MyraniMHIH KOHCYIIbTalUs OepyiMeH
Kypneniniri ecy TopTiOiMeH opHaacKaH 19 OKVIEUIADIEIH 63 1HIIK KYMEICEL
TaIrChIPMaJIApIbIH HET13T1 OJIOTHI ’ KYHIBLTAp/IbIH A ¥
1 0,8 1,2 [ony nopici.
benimre Tycinmipmenep. Tipek . . .
OIITUKA 3JIEMEHTTEpPl. AIITOPUTMIEP. Eceanp AL THITTEPIH Oomin ary. .
— — MyraniMHIH KOHCYIIbTalUs OepyiMeH
Kypneniniri ecy TopTibiMeH opHanacKaH 08 19 OKVIIEUIADIEIH 63 1HIIK KYMEICEL
TarChIPMaIApABIH HET13T1 OJIOTHI ' ’ KYHIBLTAp/IbIH A ¥
TECTUIEY.
OHICIMHHAI{AFA 2 3 OKymIbuIapAbIH ©31H/TIK )KYMBICHI.
JJAVBIH]JIBIK
Tect opeiHAay Ke3iHIE XKOJI OepiireH Tect opeiHAay Ke3iHIE KOJI OepiireH
Pednexcus Karenep/i Tangay. KopbITeIHIbIIapEIH 2 Karenep/i Tanaay. KopbITeIHIbIIApEIH
P y. Rop p P y. Rop P
HIBIFapy. HIBIFapy.
34
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Kipicre— 1 carar.

OuzukanblK TaHbIM oictepl. KyObuibicTap, mamanap, 3aHaap, Teopusiap
TypaJibl HE 01Ty KepeK.

du3MKaIbIK eCeNnTep/iH KOIIIUIIrH Ienty Ke3eHiaepi. BekropimapMmeH >KoHe
OJIap/blH MPOEKIUsTIapbIMEH aMasap.

Kunemaruka — 3 carar.

BipKasibInThI 5koHE O1PKAJIBINTHI YEMeN KO3FalblC KWHEMATHKACHI.

[Mammay »oHE opTaiia XbUIIAMIBIK. YAeTy. Lirepinemerni jkoHe alHAIMAIIBI
KO3FaJbIC. [leHenep/iH epKiH TyCyi.

Hunamuka — 10 carar.

Heioron 3annmapsl. baiinanpickaH JeHeNepiAiH KO3FalbIChl, KeJ0ey TericTiK
OolpIHIIA KO3Fajbic. JleHe caiMarbl, canMmakchi3fblK. KonycTel mastHuk. Caxray
3aHaapel. Mimmynbsce cakray 3aHgapbl. Keaepri KylliH €CKepe OTBIPHIN, JCHENIEpaiH
TYHBIK JKYHECIHJIE DHEPTUSHBI CakTay 3aHbl. MEXaHHMKAJIbIK JKYMBIC JKOHE Kyar.
Oueprusi. JKyMmbIC »SHEpPrusiHbl CaKTay IIapachl peTiHAe. ApXuMmesd 3aHbl.
I'mapoaspocratuka. JleHenepnaiH »xy3y sxkarmaimapel. KpicbIM Jk0HE KaHaall n1a
CYMBIKTBIK 1II1HAET1 HYKTeAer1 KbichM Ky, [Tackanb 3aHbl. BepHyu 3aHbI.

Kbty kyObUIBICTaphI — 4 Ccarar.

Monekynsapasik ¢uszuka. MKT Herisri tenaeyi, xai-kyiiai TeHectipy. ['a3
3agaapsl. TpyoOka. Kommpeccop. Ilopmiens. XKbutyOepinim. 3aTTapablH arperaTThiK
aitHanbIMbl.  JKbUTy caHbl. TepmonuHaMmuka.limiki »HEprusi KoHE OHBI ©3TepTy
tocugepi. Koimy OamaHchlH TeHecTipy. KaHbIK KoHe KaHBIK emec Oyrnap.
blnranapibik. ['a3mblH  KyMbIchl. [-11  TepMoaMHAMUKa 3aHbl JKOHE  OHBI
M30IpLECTEPTe KOJIAAHY.

DnekTpocTaThka — 3 carar.

Kysnon 3aHbpl. DieKTp 3apsaplH cakTay 3aHbl. DJEKTpP OPICIHIH KEepPHEYJIIri
OJeyeTTePAIH OPTYPIALIITL. DIEKTP CHIABIMIBUIBIFL.

DIIEKTp TOTBI — 3 carar.

Ti36ek yuackeci yuria Om 3aHpl, TYHBIK Ti30ek yiriH OM 3aHbI. OTKI3TIIITEPAIH
KOCBUTYBI. TOKTBIH KYMBICHI, KyaThl )KOHE KbLTY Oepyi.

Tepbemic xoHe TONKBIH — 3 cararT.

Cepinmeneri  kyk. MaremaTHKaldblK  MasATHUK. TepOeiic  KOHTYpBHI.
["apMoHUATBIK TepOernicTepal TeHECTIpY: 1) MexaHUKaIbIK (KOOpIWHATTAD, YAESMETey
KBULIAMJIBIFBI ), 2) 2JIEKTPMArHuTTi (3apsji, TOK KYIII)

Onruka. 3 carar.

[aFpIbICY KOHE >KApBIKTBIH ChIHY 3aHJapbl. TONBIK 1K1 IIaFbuIbicy. XKyKa
nuH3a Qopmynacbl. ONTUKAIBIK KYII, JIMH3aHBI YAKEWUTYy. Judpakiusisik Top
dopmynacel. UHTEephepeHIUSIBIK KAPTUHAHBIH MAKCUMYMbl MEH MUHUMYMBI.

Tectiney. Onumnuanara JailbIHIBIK —2 caFaT

Pednexcus — 2 carar.

4. 9uicTeMeslik KaMTaMachI3 eTy

KapacThIpblibill OTBIpFaH TaKbIPBIITAPABIH OPKAUCHICHI OOWBIHINA MYFaTIMHIH
JOpICiHAE ecenTep IIbIFapy Ke3iH/Ae MMaiIaJaHbUIaThIH HETi3rl VFBIMAAp MEH
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3aHgapbl, popMmynanapabl ecke Tycipyre MYMKIHAIK O€peTiH TeOPHSUIBIK MUHUMYM
Oepineni, QU3MKANBIK ecCenTepAiH IMICHNMIH  13AC€YJIIH Kalmbl  KOJJAApbI
KapacThIPbUIAJIbl KOHE TaJIKblJIaHAbl, (DU3UKAHBIH OPTYpJl Oesimzaepi OoMbIHIIA
OlTiMaEepl TEPEHACTIICA1 )KOHE KOPBITHIIAIbI.

Ecenrepai menry OoHbIHINIA MPAKTUKYM €CENTEPiH MICIIIMIH 13eyA1H >KaJIlbl
ChI30aCHYCKAChIH OUIAIpeai: eCenTiH IapThIMEH TaHBICY; KapacCThIPBUIBIN OTHIPFaH
(Gu3UKaIbIK KYOBUIBICTBIH, KYPBUIFBIHBIH CO30€H CHUIATTANybl *oHE T.0.; KYOBLIBIC
MOJICNIIH KYpY: aybICHajbl MOJEIbAI TaHAay, (QU3MKaNbIK 3aHIapAbl TaHIay,
TEHECTIpYy JKyHeNlepiH Kypy, KOCHIMINA MapTTapAbl TYXKBIPBIMAAY; aJbIHFaH
MOJIETIB/IIH  CamajblK TajgamMachl (IIeHmIUTyl >KOHE IICIIIMHIH JKalfbl3 OOJybl,
KETICTIEHTIH TTapaMeTpiiep MEH TeHJIEYJIepl 137ey, mapaMeTpiiepine Kapan KyHeHiH
OpeKeTIH camajibl OOJKal aiTy); MaTeMaTUKAJIBIK IIEIIM; aJbIHFAaH HOTIKEIEPiH
TajaaMachl (eJIIMEMIUINH TeKCepy, MIEKTI kKoHE JKEeKe >KaFaaiyiapAblH TallaMachl,
aNBIHFaH CAHJIBIK MOHCP/IIH IIBIHIBIKKA KaKbIHABIFBI, JKacaJlFaH JKYBIKTAyJlap MEH
XKOJI OepylepiH TajujlaMachl); €cCenTepliH IIApTTapblH KETUIAIPY MYMKIHIITI,
OPTaKTHIKTHl KEHEWUTy, (hu3MKa KypChIHBIH Oacka OelliMjepiHEH 0acka ecenTepMeH
YKCaCTBIKTap 1371€Y.

OxymibIIapapiH ©31HIK JKYMBICHI €CETTEepIl )KOHE OJIapbl IIENTy HbICAHIAPBIH
TaHJayFa capajay TOCUIIH KOJIaHYAbl (SpTYpJil JEHTEeUIer: NUIaKTUKAJIBIK TapaTy
Marepuaibl, KOMIBIOTEPJIIK TMarHOCTHKA) OUIIIpeni.

TonTbiH OGIPTEKTI €MECTITIH XKOHE OKYIIBUIAPIBIH KEKE EPEKIICTIKTEPIH eCKepe
OTBIPBIT, COHFBUIAP IICHIETIH €CENTIH JACHIeHIH 03/Iepl TaHIal anajibl )KOHE Kypaell
JeHreniH OipiHeH ekiHmicine OipTiHaen aybicaabl. KoHCynbTanusuiap MeH
MYFaJIIMHIH TapanblHaH Oakplaay jkacay OChl TaHAayJbl OKYIIBUIAPJBIH OlITIMIHE
CoMKeC KeNTIpyre MyMKIHAIK Oepe/ii, TAOBICTBIIBIK MEH JKaMJIBIIBIKTHI CE31HAIPE 1.

CabakTappIH TEOPUSIIBIK MaTepHUAalIbIH, cabaKTapAblH OpKalChIChIHA apHaJFaH
ecenTepai ImIenry OOWBIHINA VYCBHIHBIMAAPIALI OKYIIBUIAp MEKTEN CaWTHIHIAFbI
MYFaJiMHIH MapakimackiHaH Taba anasbl.

OxymbutapAbiH op0ip ©31HIIK KYMBICKI OKYIIbUIAPAbIH OimiMiH OakplIay MEH
Ty3eTyai 60 Kai b

10 colHbinmaegbl «Aebliubln Mini JicoHe GuauKkay Kipikmipiieen cabagblHblH
KOHCneKmici

bykimonemaik  TapTBUIBIC  KYUIIHE  apHaJfaH  aFbUIIBIH  Timi+dusuka
KIpIKTIpUITEH cabarblH  OKYy-9JiCTEeMeNK  o3ipiiey; Marepuasn 10  ChIHBINKA
KOJIIaHbLIaIbI.

Cal0aKkTbIH MaKCAThI:

— OKymbUTIap/Ibl TAPTHUILIC KYIII1 YFBIMBIMEH TaHBICTHIPY.

— JleHenepmiH TapTHIIBIC KYIII, OJApIbIH MacCallapbIMEH >KOHE OJIap/IblH
apachIHIAFbl KAIIBIKTHIKIICH apaJarkl ©3apa 0aiIaHbICTHI aHBIKTAY

— Ausran OniMIepiH KaHTaHIBIPYIbI OTKIZY

— Obijectives of the lesson: - To introduce the new term «the force of gravity»

— To determine a connection between the force of gravity, mass and distance
between the pulling objects.

— Practise to use new knowledge and skills.
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CalakTbIH 0apbIChI

1) YiipIMaacTeIpy Ke3eHi

Jl.JIemienkoubiH «IIpuTskeHre» oHI OPBIHIAIBIN TYpaJbl >KOHE Cllaijrapja
IUTaHeTaJIap/blH CypeTTepi.

®duzuka myraaimi: Kalbipibl KYH, KbIMOQTThI OKYIIbLIAp!

ArpuaimbiH TiTI MyFagimi: Good morning, dear pupils. Today we are going to
have an integrity lesson. The theme of our lesson is «The force of gravity»

2) TakpIpbIN GOMBIHIIA KAHA JIEKCMKAMEH TAHBICY

Arputisia T MyFamimi: Let’s look at words connected with the theme of the
lesson

Gravity — rpaBuTaius

Gravitational — rpaBuTanusIIBIK

The Solar System — Kyn xyiieci

Pluto — ITayron

Jupiter — FOnurep

Mercury — Mepkypuit

Exert — kepcety (ic-opekeT, bIKIa)

Weight — canmak

Elliptical — snmunrtukanbik

To split — Genmiekteny, piaBIpay

To measure — exey

The force of friction — yiikenic kymi

3) ’Kana MmaTepuaJibl 3epaesey

®duszrka myranimi: JKep Ky3iHIH EKC13 Ka3bIKTHIFBIHIA YIIIBI KYpreH O13111H
XKep Tanbim optanbirbl, JXKep Ky31 ©31H TaHbI OUIETIH OPTAJIBIK OOJBIN TaObLIAbI.
bipak 17 raceipra neiiin Tek KaHa Kep/iiH ockiHAal KacueTTepi 6ap e KeIik.

ArputiibiH FanbiMbl Mcaak Heroton Xep >ky3iHzeri JaeHenepAiH KO3FaabIChl
3aHJIApPBIH KUHAKTAIBI JKOHE OapiIbIK JICHEJEp apachlHIa ©3apa TapThUIBIC KYIITEPi
opeket ereTiHiH nanenai. Onapabl e3apa TapTHUIBIC KYIITEP1 AET aTaIbl.

ArpummmeiH TiT MyFaimi: The English physicist and mathematician lIsaac
Newton was one of the greatest scientists of all times

His theories revolutionized scientific thinking and laid the foundation of
modern physics. His book “Principia of Mathematic” is one of the most important
words of modern science.

Newton discovered the law of gravity and developed the three laws of motion
that are still in use today.

He was the first person to split the white color of the spectrum and his research
of the light led him to design a reflecting telescope.

Newton was also one of the pioneers of a new branch of mathematics called
calculus.

®dusuka myranimi: Ke3 kenren aene XKepre taptoinanbl. JXKep/aiH TapTbUIBICHI
OpEKETIHEeH KaHOBIp TaMIIbUIAPBI TYCEMl, TayJlapAaH Kap KOIIKIHAEpl *Kypeal KoHe
KemTereH 06acka ja KyObutpicTap 00abl.

Arputmisie T MyFamimi: The force of gravity acts between any two bodies of
matter. Everything on the Earth is pulled down to the Earth’s surface by gravity, and
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this pull gives you weight. Gravity, like other forces, is measured in newtons (N),
exerts 9, 81 N on every 2/2 pounds (1kg) of matter.

®duznka MmyraiaiMi: HelOTOHHBIH €HOET1 OHBIH JeHEeJepaiH e3apa TapThUIbICHI
Typasibl JTaHAJIBIK OOJKaM jkKacayblHJIa FaHa €MeC, COHBIMEH Karap OYKUIQMIMJIK
TAPTHUIBIC 3aHBbIH aHBIKTAW aJFaHIBIFBIHIA. « Ke3 KEJIreH MaTepUsIbIK €Ki OeJIIeKk
01p-OipiHe ©3/7epiHIH MaccallapbIHbIH KOOCUTIHAICIHE Typa MpPOIOPIMOHAJ, aj apa
KalIBIKTBIFBIHBIH KBaIpaThIHA KE€P1 MPOTOPIIMOHAT KYIITIEH TaPThIIA b,

F=Gm;m,/r?

MyHIa Miu M, — e3apa BIKNAJAacaThlH ACHENEPAIH Maccaiapel, [ —
JICHENIep/IiH apachIHJaFbl apa KalbIKThIK, G — TaOurarTarsl OapiibIK JIEHENep YUIIH
Oipzeil )xoHe OYKITANEMIIK TapThUIBICTBIK TYPAKThl HEMECE IPaBUTALUSIIBIK TYPAKThI
JieT aTajaThlH MPOTOPIHMOHAIIBIK KOAPPUITUEHT»

G - TpaBUTAIMSUIBIK TYpakThl, OJ CaHbl >KaFblHaH Oip-OipiHeH 1 M
KAIIBIKTBIKTAaFbl, Maccachl | Kr OOJIaThIH €K1 JEHEHIH TpaBUTALMUIBIK TapThUIbIC
KYLIIHE TEH,.

G=6,67 -10 "H - M* /xr’
Jlenenepain e3apa TapThUIBIC KYIII OpPKAIllaH OChI JACHEJIEP1l KOCHII TYPaThIH
Typa ChI3bIK 0OMBbIMEH OarbITTAJIFaH

4) Aaran oitiMaepin JkaHIaAHABIPY

Arputibie TUTI MyFaimi: SO Gravity is the force of attraction between objects
and the bigger the mass of an object the bigger the force of gravity. Besides the force
of gravity depends on the distance between objects (the more distance — the more
force of gravity)

Now let’s try to use information that you have got in following questions

a) Why don’t we see how objects in the room pull each other despite the force of
gravity?

(Because of the force of friction that is bigger than the force of gravity)

b) How will planets move if the Sun’s gravity disappears?

(The planets will not move in orbits and leave the Solar System)

c¢) Does a man pull the ground on which he stands? A flying plane?A cosmonaut
in the space station?

(Yes, the force of gravity acts between any objects)

d) What should we do if we want to increase the force of gravity between
objects?

(We should decrease the distance between them)

e) What force causes high and low tides in seas and oceans?

(The Moon’s gravity that pulls the Earth)

f) Every planet has an orbit. Why do planets move in orbits and don’t fall
towards the Sun?

(It’s because of the force of gravity. Because of the Sun’s gravity each planet
would fall straight towards the Sun if it was not moving sideways at high speed. The
Earth travels at 30 km/sec. This is exactly the right speed to keep it moving in a circle
called an orbit)

g) On which of these planets would the Sun’s gravity be strongest and why?

1. Mercury
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2. Earth

3. Pluto

(On Mercury because it is closer to the Sun)

h) Which of these planets would attract objects towards it most strongly and
why?

1) Mercury

2) Earth

3) Jupiter

(Jupiter because it has the biggest mass)

duszuka myranimi: Keneci ecenti menrifik:

erep aeHenep OipiHeH-0ipi 1 M KambIKThIKTa O60sca, Maccanapsl 60 kr xoHe 50
KT JICHEJIePiH apachIHAaFbl TPABUTALMSIIBIK TAPTHIIBIC KYIIIH TaObIHAAD,.

bepinreni: ey

m; = 60 kr F=Gm1m2/r2

m, = 50 kr
r=1mG=6,67-10*"

Frp - ? Frp=20,01-10°=2-10"H

Ocpinaiiina, TrpaBUTALMSIIBIK TapThUIBIC KyIIl JEHEJepJiH Maccauapbl a3
0OoJIFaHAbIKTAaH, OT€E a3 OOJIIbI.

5) AaraH oiniMaepin dexity

Arputimbia Ti1 MyFamimi: Say if the flowing statements true or false

- Gravity is the force of attraction between objects. (true)

- The force of gravity is measured in kilograms. (false)

- The bigger the mass of an object the bigger the force of gravity. (true)

- The Sun has a very large mass, so it exerts a large pull of gravity on everything
in the solar system. (true)

- The force of gravity acts only on the Earth. (false)

- The Sun’s gravity holds the planets in an orbit around them. (true)

- The planets do not fall towards the Sun because they are moving sideway at
high speed. (true)

6) CabaKThIH KOPBITHIHABLIAPBIH HIBIFAPY

ArpummbiH Tim myramimi; Our lesson is over. That you very much for our
attention and work.

*du3uka myranimi: bizmiy cabak askrangel, Oipak Oi3aiH Kep xky3iH Oury
HUETIMI3 TIeKkci3. MyMKiH, alblc eMmec KakpiHaa 0i3re JKep »Ky3iHIH jkaHa
AKyYMOaKTapbl ambulbll Kanap. ¥Yiabl HBIOTOHHBIH MbIHAJall ce3aepiH  eciMi3re
Tycipeiik: «MeH onemMre KaHaail OOJbIl KepiHETIHIMAI OuIMeiMiH, Oipak e3-e31Me
TEHI13 JKarachIHa OMHAI KYPTeH, 9JIeTTer1IeH Jie TYJ/Il Tac HeMece KbI3bLI KaObIpIIaK
13/IeyMEH KOHLI KOTepin XYpreH 0aja CHUAKThI KOPIHEMiH, al OChl COTTE€ aKUKATThIH
YJIBI MYXHUTBI MEHIH aJibIMa 3€pTTEIMETeH KYilie KalbUIbII KaThIp».
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5. YChIHBUIATHIH d/1e0ueTTep Ti3imi

1. Yuebnuk mo d¢uszuke u actpoHomuu. bamapynsl P., Tokbeprenosa V.,
Kazax6aeBa J[. — Anmater: Atamypa, 2007.

1. ®uzuka u acrtpoHomus. JlupgakTuyueckue Marepuanbl A8 7 Kiacca
obmeoOpazoBarenbHON 1miKobl. bamapymner P., bakeiHOoB XK. — Anmater: Atamypa,
2007.

2. ®uzuka u actpoHomust — 7. H.AOxgymnuna, I'.Epranuesa, A.Ilepbimkun —
Kirtam, 2008

3. YueOnuk no ¢usuke u acrponomun. Jyiicenbaes b.M., baiixacaposa I'.3.,
MenerOexoBa A.A. — Anmartel: Mekrer, 2008.

4. Qusuka u actpoHomus. JlMJakTHueckuMe Mmarepuanbsl Uil 8  Kjacca
obmeobpaszoBarenbHOM MKOJIBI. bakeiHoB XK. — Anmater: Mekrer, 2008.

5. duzuka U actpoHomus. Metoauyeckoe Tmocobue Il 8 Kjacca
ob1eo0pa3oBatenbHOM 1IKOJbI. baibkacaposa I'.3., Jlylicen6aeB b.M., MenerGekora
A.A. — Aamatel: Mekrern, 2008.

6. ®usuka u actponomus. bamapynel P., Kazax0aera JI., ToxGepreHora V.,
bekbacap H. — Anmater: Mekten, 2009.

7. Iupaktuyeckue wmatepuanbl mo (U3MKEe M acTpoHOMUU i 9 Kiacca
obmeoOpazoBarenbHoOi 1mikoJbl. bamapynel P., bakeinoB XK. — Anmartei: Mekren,
2009.

8. Coopuuk 3amad mo ¢uszuke mist 9 kmacca obieoOpa3oBaTenbHON MIKOIBI b.
Kponrapt, C.TezekeeB — Anmatel: Mekrtemn, 2009.

9. ®usuka u actponomus. § kiacc. yiicembaeB b.M. u np. — Anmatsl: Mekrer,
2012. - 256 c.

Kocvimuwa aoebuem

1. N. JI. benenok, A. H. Benuuko. 3Haere nu Bbl ¢hu3uky? Bonmpockl 1 OTBETHI.—
HoBocubupck: Cub. yuus. u3a-so, 2004. (I'otoumcest k EI'D)

2. COopHuUK KOHKYypcHbIX 3amad 1o ¢usuke CII6 1995r. T'ocya. yHuB.
TelleKkoMMyHuKaiui uM. npod. M.A bonu-bpyesuua.

3. YueOHoe mocobue a1 001eo0pa3oBaTeIbHbIX YUeOHBIX 3aBEICHUI

4. B. C. bab6aeB, A. B. TapabanoB, YHuBepcajibHOe yueOHOe MocoOue IO
¢uzuke.-CI16., CAT'A, A30yxka-knaccuka,2005.

5. byrukos E.M. ®u3uka B npuMepax u 3agadax. M.: Hayka, 2003.

6. KaGapmua O.®., OpnoB B.A., 3unsbepman A.P. 3amaun mo dusuke. M.:
Ipoda, 2002.

7. Opno B.A., XaunanoB H.K., Hukudopor I'.I'. YueGHO-TpeHUPOBOUHBIE
MaTepuaibl Ay noArotoBku kK EI'D. ®@usuka. M.: MaTemnexkt-uentp, 2004.

8. Typuuna H.B. 3800 3agau mo ¢puzuke. M.: JIpoda, 2000.

9. AntponoB B.M. um np. Bapuantel ¢uzNKo-MaTeMaTHYECKUX TECTOB. —
ExatepunOypr: Ypansckoe uzgarensctso. 2001.

10. B. E. ®paaxun, U. 0. JlebeneBa ®usuke B npoduiapHOM 1mkone. - CIIO,
Ounuan n3narensbctsa « [Ipocsemenuey, 2005

11. H. K. I'magpimesa u np. @usuka Tectol. 10-11. M. [Ipoda, 2005
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12. Kabapauua O.®D. ®Ousnka. YdeOHO-CIPaBOYHOE MOCOOME IS YUAIIUXCS. —
M.: Act-AcTpens.

13. Tompadapd6 H.U. ®uszuka. 3amaunuk 9-11 kmaccel. Ilocobue mis
00111e00pa3oBaTeNIbHBIX YUeOHBIX 3aBeeHut — M.: [Ipoda. 2002.

14. I'punuenka b. Kak pemats 3anauu no ¢usuke mis 9-11 ki. — CI16.: Mup u
cembs. MuaTepnaiin. 2000.

15. ITocob6ue no ¢usuke q1s nocrymnarnmx B BY3be1. Yuebnoe nocobue. CIIO.:
[Tutep. 2004. -2008

CD-nucku:

1. Pemenune sk3aMeHAITMOHHBIX 33/1a4 B MHTEPAKTUBHOM PEKUME.

2. O0yuarommii komnakT-guck «1C: @uzukay, 1C, 2003.

3. OOyuaromuit kKommnakT-guck «OTkpeiTas ¢usnka 2.5», DU3NKOH, 2003.

4. OOyyaronuii KOMITaKT-IUCK «DJEKTPOHHbIE ypOKH MU TecTbl. dusuka B
uikoJie», [Ipocsemenne-ME/IUA, 2005.

HNurepHer-pecypcerap:

TecTiney opranbiFbl. WWW.rU.test.ru
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dusukanan «Kac 3eprreymi» KocbIiMIIA 0ij1iM Oepy 0arnapiaamMacsl
1. Tycingipme xa306a
OKy (U3UKAIBIK SKCIEPUMEHT, TEOPUSIIBIK XKOHE MPAKTUKAIBIK TarcChlpMaiap

TypiHaeri (QuU3MKaIbIK 3€pTTeylep OKYIIbUIAPJLIH FBUIBIMM TaHBIM  OICIH
MEHTepYiHJIe YIKEH POJib aTKapaibl.

MakcaTthbl:
— KapaThUIBICTaHy-FBUTBIMU 3€PTTEY KbI3METIHIH €PEKIIETIKTePIMEH TaHbICY;
— Taburat KYOBUIBICTapbIH 3epTTey, (bu3HUKaIBIK JKCIIEPUMEHT,

IIBIFAPMAIIBUTBIK KaOUIeTTEePiH AaMBITy CallaChIHNIA 3USTKEPIIK KOHE MPAKTHKAIBIK
OLTIMIEPIH KAJIBITITACTBIPY YIIIH JKaFaanap kacay;

—  OKY KbI3METI IIPOIIECIH/IE OKYIIbLIAPbIH ©31H-031 TAHBITYHI YIIIH KaFaanaap
xKacay.

— barmapnamanbIH MiHIETTEDI:

— OKyILIbUIApFa TaOUFATTBIH OpPTYPJl KYOBUIBICTApBIH 3€pTTEy OAICTEpIH
MEHIepyre KOMEKTECY;

— OKyJaH o3 OeTiHIle OLTIM ajlyFa Kelyal KaMTaMachl3 €TETiH, OKYIIbLIAPIbIH
oiiyiay KaO1JeTIH 3USTKEPIIIK 1aMBITY;

— OKYIIBUIAPABIH  OWjay KaOUIeTIH JaMbITyFa, OJIAPJBIH  TaHBIMIBIK
OenceHAlIriHe, FRUTBIM/IBI 3aMaHFa cail TYCIHY/l KaJbIITaCThIPYFa bIKIAJ €TY;

— o3 OeTiHIIe O1TIM ay JK9HE OHBI KOJI/IaHy, TOMIEH KYMBIC iCTey, MiKipTanac
KYPrizy, 631HIH KO3KapachlH JI9JIeIei ainy OLTIKTEPiH JaMBbITY.

barmapnama 15-17 skactarel OKyIIbIApFa apHalFfaH, caFaT caHel — 68,
cabakTap/IbIH MEP3IMILIITT — OKY YaKbITBIHBIH i111HIE 1 peT.

2. barnapjaMa Ma3MyYHbI

barmapinamanbiy 6acThl Ma3MyHbI JKapaTbUIBICTAHY-FBUIBIMU KOHE 3HATKEPIIK-
TaHBIMJIBIK KbI3MET OoJibin TaOblmaabl. OFaH Oakpliay, eJiley, TUIoTe3anap YChIHY,
TYCIHAIPYIIT MOJENbAEPAl KYPY, KCIEPUMEHT jKacay, AepeKTepAl MaTeMaTHUKaJIbIK
OHJICY, AKMapaTTBIK JEPEKKO3Aep/l Tanmay Kipedli, COHAal-aKk KOMMYHUKATHBTIK
OLTIMIEepIH Al gaIaHy bl OUTIIpEeTi.

— barmapnamamapaply alpbIKiia epexmienikrepi. barmapiama OKyIIbLTapABIH
¢u3KMKara JEreH TaHBIMIBIK KbI3BIFYIIBUIBIFBIH KAJBITACTHIPYFa, IIBIFAPMAIIBIIBIK
KaOUIeTTepiH JaMbITyFa, OUTIMIEpP] MEH OUTIKTEpiH TEPEeHACTYre »XOHE KEHEUTyre
BIKITAJI €TE/1, OUTKEHI:

— OFaH KIpPeTIH 3epTTey TalcChIpMajapbl OPTYpPJl OpbIHAAY ACHTEHIHE KOJ
Oepeni, OKyIIbUIAPABI 3€PTTEY >KYMBICTAPhIHA KBI3BIKTHIPBIN, MOCEJICHI aHBIK JKOHE
KBI3BIKTBI KOSIJIBI;

— TamcelpManap KeIMOAT TYpaThIH HEMECE KYpAell >KaOIbIKThI KAXET eTHEeH i,
MEKTENTEPAIH *KapaTbUIbICTaHy KaOMHETTEPIHIH KOIIMI1 )KUBIHTBIFbIHA KIpE/Il HEeMece
KoJija 6ap KypajiaapaaH JaiblHaan aimyra 00masl;
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— TamncelpManapAblH PETTLIIr, eH OacThIChl, OJ 3epTTey OpEeKEeTTepiH
TalchlpMajiaH  TamnchbipMara  OIPTIHIAEN  KYPACJICHAIPYre  HETI3JEITeH  KOoHE
KapaThUTBICTAaHy KypChl OariapiiaMachlHBIH J>KOHE MaTeMaTHKa OarapiamMachlHBIH
Ma3MYHBIH €CKepeTiH Oenrii O1p JIorukara OarbIHAIbI,

— 3epTTey TalChIPMANApPhIH OpbIHAAy OOWBIHIIA OKYy cabaKTapbIHBIH
CIICHapUiJIepiHe TOIIMEH >XYMBIC, MIKIpTanacka KaTbICy, aJblHFAaH HOTHXKEIEpIiH
MPE3CHTALMSICHI CUSIKTI KOMMYHUKATUBTIK KbI3MET HBICAHAPHI KIpe/ii.

Kypctol 3epaeney HOTHKECIHIE OKYIIbLIAP ©3 YCTAHBIMBIH KaJIbIITACTHIPYMEH
KaTtap MbIHaAau OuTikTi e (O6enrini 6ip AeHTel1e) MEeHTepe alaibl:

— 3epTTey KOCMAPBIH KYPY;

— rpaduka KOHE KecTe TYpIHIE OMIHMPUKAIBIK JIEpEeKTepll  TIpKey
(KeMIIUTIKTEepAl €CKepe OTHIPHIN);

— KYOBLIBICTBIH MEXaHU3MIH OHBIH KYMBIC MOJICJTIHE CYHEHII CypeTTey;

— KYOBUTBICTApABIH  JKaHA  TYpJIEpiH  aHbBIKTayFa MYMKIHAIK  OepeTiH
AKCIIEPUMEHTTEP/Il HeMece OakblIay/bl YChIHY JKOHE OTKi3y, KYMBIC MOJIENbIEPIH
TEKCepy KoHE TY3ETy;

— 3epTTey TOOBIH/IA HKYMBIC ICTE€H OTBIPHII, JKOJIJACTAPHIMEH BIHTHIMAKTACY

— KOepCeTyiH BU3yallbl KypalaapslH (rpadukanap, auarpaMmmanap, CyperTep)
naiganaHsli, )KYMBICTBIH HOTHKENEPIH KpIcKallla XxadapiiaMa HbICAHBIH/IA YCHIHY.

3. TakbIPBINTBIK KOCIAP

2-kecte. KyHT130€em1K-TaKbIPBINTHIK JKOCTIap

Carar

TakpIpBINTHIH aTAybI - Teopus | IlpakTuka

1 2 3 4
BipiHuti 0Ky KbLIbI 34
OKy1bUIapABIH FHUIBIMU-3€PTTEY KbI3METIHIH 1 1
MakcaTTapbl MEH MIHACTTEpI
OuU3NKaNBIK SKCIIEPUMEHT TAOUFATTHI FHIIIBIMH TaHY 1 0.75 0.5
OeJiMi peTiH/E, OHBIH FEUIBIMHBIH TaMYBIHIAFbI PO ' '
Tekcepy PKCIEPUMEHTI 1 0.25
duzukanbK KyObUIbICTapabl OaKpliay. bakbliay ’ 1
oaicTemect
['unoresa. Frutbivu TEOPHSHBI KYPY/a FHUIBLIMH 1 0.75 0.5
TUTNIOTE3aIap IbIH POJIi MEH OPHBI
TanbiM nporiecinge MoJEIbACPIl KYPY 1 1
DyHIaMEeHTAITBIbI (PU3UKAIBIK SKCTIEPUMEHTTED 2 1 1
DU3KKaIBIK MPAKTUKYM 5 5
®dusnKaiaH KbI3bIKThI TOXIpHUOEIep 2 2
OxyuibLiapabIH x&o00a alIbIHAaFbl )KoHE JKobaay 6 1 5
KBI3METI
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2-KECTE JKaAIFaChl

1 2 3 4
«Du3nKa xKoHE FAPBIIIKEPIIKTI JAMBITY» TaKbIPHIObI 9 1 3
OOMBIHIIIA O31HAIK 3ePTTEYJIEeP
3epTTey HOTHXKEJIEPIH KOPFay sKoHE TaJKblIay 1 1
Pesepn 1
ExiHmi oKy KbLIbI 34
dusuka: 131eHICTEP MEH KaHAJIBIKTap KOJIbI 1 1
«Du3znka 613/11H aifHaIaMBbI3/1a» TaKbIPbIObI OOMBIHIIIA 9 1 3

©31HJIIK 3epTTeyJIep

3epTTey HOTHXKEJIEPIH KOpFay JKOHE TalKbLIay 1 1

«®Du3nKa )KOHE TEXHUKa» TaKbIPHIObI OOMBIHIIIA
©31HIIK 3epTTeyIep

©
[EY

3epTTey HOTHXKENEPiH KOPFay JKoHE TaJIKbUIAy

NN | ©

JKobamay >xymMpICTapbIH KOPFay

3epTTeyi: KOCII e /1€ dYECTIK me?

N[N

TexHuKaNbIK MIBIFAPMaIIbUIBIK 9/1ICTEP]

TeXHOTOTUSIIBIK KYHETEPAiH 3aHIbLUIBIFEI )KOHE
(bU3MKaIBIK 9CEPAiH KOJIAAHBUTYI

[
[

dusuka 3aHAapbl MCH TCXHOJIOTUA 3aHAAaPbI

O3iH xaca JKoHe 3epTTe

JKobamay >xyMpICTapbIH KOpFay

WININ|F-
N

Peseps

bapJabirsl 68

BarnapaiaMmaHbIiH Ma3MYHBI.

Bipinuii oKy KbLIbI.

Nel cabak. OxymbuiapablH FbUIBIMU-3€pTTEY KBI3METIHIH MaKcaTrTapbl MEH
MIHJIETTEPI.

No2 cabak. OU3UKAIBIK YKCIIEPUMEHT, OHBIH FHUIBIMJIBI TAMBITYIaFbI POJTI.

Ne3  cabak. 3eprxaHanblKk JKymbIC. «PplUarmeH JKymbIC 1CT€y COTTepl
KaruJajdapbiH TEKCEPY».

Ne4 cabak.Du3nKaIbIK KYOBUTBICTAp 1Bl OAKbLIAY.

No5 cabak. O31H/11K OaKbLIayJIap bl TOMIEH OPbIHAAY

No6 cabak. ['unoresa, runoTe3aHbIH TaHBIM MPOLIECIHIET POJIi MEH OPHBI.

No7 cabak. TanbIM mpolieciHAe MOJEIbICP KYPY.

No10-14 cabakrap. ®uznkagaH IPaKTUKYM.

3eprxaHanblK JkyMmbic. «Kembey TericTik OOWBIHINIA JIEHE KO3FaJbICHIHBIH
opTallia XbULIaMIBIFBIHBIH OHBIH €HIC OYPBIIIbIHA TOYSIIIITIH 3ePTTEY.

3epTxaHaibIK KYMBIC. «MoJeKynalapAblH OpTaila KBaJIPaTThIK KbUIIaM IbIFbIH
AKbIHIAY.

3epTxaHambIK )KyMbIC. « EpiTiHIIIEH KpUCTaIAapAbIH 6Cy MPOLECiH OaKbLIay».

[IprFrapManbUIBIK TAlICHIPMAchl Oap 3epTXaHAIBIK SKCIIEPUMEHT.

3epTxaHaiblK JKYMBIC. «MEKTem peocTaTbl MaTePUATBIHBIH CaTbICTHIPMAITBI
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KeJIepriciH ailKbIHAay (TapKaTyChl3).

Nol5 cabak. @u3uKkamaH KbI3BIKThI TOKIpUOETEp.

Nol6 cabak. DkcriepuMeHTTEP KOHKYPCHI.

No17 cabak. OKymibLIapabIH K00a alIbIHIAFbl )KOHE jK00ajay KbI3MET.

No18-22 cabakrap. )KobGa Ma3MyHBIHBIH JKYHEIl Ke3eHAEPiH )kacar 00J1y.

No23 cabak. «FaphIkep KTl JaMbITY1aFbl (PU3MKa» TaKbIPBIObIHA KIpICIIE.

No24-31 cabakrap. «®dusuka >KoHE FaPBIIIKEPIIKTI JAaMBITY» TaKbIPHIObI
OOMBIHIIIA ©31H/IIK 3epPTTEYIIEp

Ne32 cabak. 3eprreynep HOTHXKENEpIH KOpFay XKoHe Tankpiaay. Feuieivu-
MPAKTUKAIBIK KOH()EPEHIIHS.

Peseps 2 carar.

ExiHii 0KbITY KbLIbI.

Nel cabak. dusnka: [3aeHicTep MEH KaHAIBIKTAP YKOJIBI.

No2cabak. FrutbiMHu-3epTTEY KbI3METI.

No3 cabak. «®Pusuka 013/11H alfHaIaMbI3/1a» 2-1111 TAaKbIPBIOBbIHA KipiCIIe.

No4-10 cabakrap. «®Pusuka 013/11H aifHAIaAMBbI3/1a» TaKbIPbIObI OOMBIHIIIA ©31H]IIK
3epTreyliep.

Nollcabak. 3epTrey HOTWXKENEpIH KOpFay JKoHE TalikblUiay. MekTenTeri
FBUTBIMU-TIPAKTUKAJIBIK KOH(MEPEHIHSI.

No12 cabak. «DPusnka »KoHE TEXHUKay 2-1111 TAKbIPBIObIHA KipICTIE.

Nel3-19 cabakrap. «®usnMka >KOHE TEXHUKa» TaKbIPBIOBI OOWBIHINA ©31HIK
3epTTeynep.
Ne20 cabak. 3eprrey HOTHXKENEpIH KOpFay >KoHE TalKbuiay. MeKTenTeri FbLIbIMU-
MPAKTUKAIBIK KOH(EpEeHIHS.

No21 cabak. 3epTTeyi: Kocim e e dyecTiK me?

No22-23cabakrap. TeXHUKATIBIK MIBIFAPMAITBUTBIK 9ICTEPI.

No24cabak. TexHOIOTUSIIBIK >KYHENEPiH 3aHIbUIBIFBI (PU3UKAIBIK dCepJIepIiH
KOJIIarHbLUTYBI.

No25cabak. @usnka 3aHAaphl )KOHE TEXHOJIOTHS 3aHAaphl.

No26-27 cabakrap. O31H kaca xoHe 3epTTe. [IpakThkanbikcadax.

No28-29 cabakrap. «Pu3uka KOCINTEPAIH TapUXbl MEH OMIPIHJE» TaKbIPHIObI
OOMBIHIIIA ©31HIIK 3ePTTEYJIEP.

No30-31cabakrap. «®usznka KOCINTEPAIH Tapuxbl MEH OMIPIHIE» 3epTTey
HOTIDKEJIEPiH KOpFay koHe Tankbuiay. Kondepenmus.

Peseps — 3 carar.

BarnapijiaMaHbIH Ma3MYHBI.

BipiHii OKbITY KbLIBI.

Ne 1 cabak. OxymbuiapablH FbHUIBIMU-3€PTTEY KbI3METiHIH MakKcaTrTapbl MEH
MIHJIETTEPI

Jopic

bapnelk  kypc ~ OarnapinamachlH — YCbIHY,  OKyLIbUIap  KbI3METIHIH
HEPCIEKTUBAIAPBIH KOPCETY. T'bUIBIMU-3€PTTEY JKYMBICBIH peCIMIEYre KONbUIAThIH
TaJanTapMeH TaHbICTHIPY.

Ne 2 cabak. ®u3HKaJIbIK SKCIEPUMEHT, OHBIH FBUIBIM/IbI JAMBITY1AFbl POJIL.
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Hopic.

FrutbiMaa QusnkanbiK SKCIIEPUMEHTTIH KaXeTTiIirl. TaOuraT yChIHFaH HeMece
(bU3MKaNBIK SKCIIEPUMEHTTEH TybIHJaFaH (U3MKaIBIK KyObuibicTap onemi. (OM
3aHBIH MbICAJIFa aJIbIIl).

Ne 3 cabak

Tekcepy PKCIIEPUMEHTI, OHBIH TaHBIM MPOIIECIH/IET1 POJIl MEH OPHBI.

Hopic.

3epTxaHajbIK )KYMBIC « PBIYarmen >KyMbIC iICTEY COTTEpi KaFuIajJapbliH TEKCEPY».

Kabnpik: «MexaHukay MIarblH 3epTXaHACHI.

Ne 4 cabak. ®u3MKaIBIK KYOBUTBICTAPIBI OAKbLIAY.

Hopic.

Ou3uKanblK KyObUTbICTap bl OakplIay KoHE Tannay kacay. Ocbkl KyObUIBICTBIH
OYpBIH 3epieseHreHepMeH Oaitmanpichl. KyOBUTBICTHI CHITATTAWTHIH (PU3UKAIIBIK
eJIILIeM/JIepre Kipicrie.

No 5 cabak. O3iH11k 6aKbLIayIapbl TOIIEH OPBIHAAY.

[IpakTUKaNbIK KYMBIC.

bakpuiay Mbicalibl — KapbIKTBIH IIAFBUIBICY KYOBUIBICHL. bakpuiay »Kyprizy
KOCHIAphIH KypacThlpy (HeHi1 Oakpuiay, Here OaiJIaHBICTBI KOHE eJIIeMl KaHaWH,
HEJIeH Toyel koHe T.0.).

XKabapik: «OnTHKa» MIAFBIH 3€PTXaHACHI

bakpinay xocnapblH Kypy, OaKbuiay HOTHXKEJIEPIH CUIATTay.

bakpuiay MbIcaibl— 37I€KTPOMArHATTIK HHAYKIUS KYOBLIBICHI.

KaOapIK: «IIEKTPOIMHAMHKAY MIAFBIH 3€PTXaHACHI.

Yiine: MarHUTTI )KOHE DJIEKTPOHIBIK OpIC, JIEKTP 3apsSATaphl, 3aTTap KYPHUIBICHI
Typajibl He OLETIHAEPIH KaiiTanay.

Cabax Ne6. I'unoresa, runoTe3aHbIH TaHBIM MPOLIECIHETT POJIl MEH OPHBI.

Hopic.

XKabnapIk: «INeKTpOAMHAMHUKAY IIaFbIH 36PTXaHACHI.

Cabak Neo7.

Hopic.

TanbiM nporiecinge MoJeabaAep Kypy.

MiHci3 ra3 mojenl

KyH xy¥ieci KypbUTBICBIHBIH MOJIEIII.

ATOM KYPBUIBICBIHBIH MOJIET JK9HE T.0.

Kabapik: 6eitHepuIbMIEP HEMECe KOMIBIOTEPIIIK MOAETbACP NaiiianaHblIaabl.

«3aTTapAblH arperarThlK Kail-Kyhi», «ATOM KypbUIbICB» Kectenepi, «KyH
KYUECIHIH KYPBUIBICHD) TIAKATHI.

Cabax Ne 8.

Cemunap.

dyH1aMEeHTab/Ibl (PU3MUKAIIBIK SKCIIEPUMEHTTED.

XKabapIK: FaneIMAApAbIH HOPTPETTEpl, (U3UKA OKYJIbIKTapblHaH, «Du3nka
MOHIHIH XPECTOMATHUAChIHAH», «®PU3MKa TapUXbIHAH >KOHE OHBI KacayllbLIap/bIH
eMipiHEeH» KiTaObIHAH MOJIIMETTEp Tai1ajlaHbLIaIbl.

Ne 9 cabak. «IIpe3enTanusnapabl KOprayy.

[IpakTukanblk cadak.
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JKaoapIk:

MynbTUMEIUSIIBIK POEKTOP, KYHUEIiK OJI0K, IKpaH.

No 10-14 cabakrap. ®u3uKaaaH NPaKTUKYM.

3eprxaHanblK JkyMmbic. «Kembey TericTik OOMBIHINIA JIEHE KO3FaJIbICHIHBIH
opTallia XbULIaMIBIFBIHBIH OHBIH €HIC OYPBIIIbIHA TOYEIIIITIH 3ePTTEY.

VYakpbIT apaJibIFbIH METPOHOMMEH, AJIEKTPOHIBIK CAaFaTIICH OJIIIEY

3epTxaHanbIK Kymbic. «MoseKynanapablH opTania KBaapaTThIK KbUIIaMIbIFbIH
AWKbBIHIAYY.

3epTxaHaibIK )KyMbIC. «KprctanmapasiH epiTiHIIIEH 6CY IPOIIECIH OaKplIay».

[IprrapManbIK TariChIpMachl 6ap 3epTXaHAIBIK SKCIIEPUMEHT.

3epTxaHaiblK JKYMBIC. «MEKTem peocTaTbl MaTEPHUATBIHBIH CaIbICTHIPMAITBI
KeJIepriciH ailKbIHAay (TapKaTyChl3).

Kabnpik: «Mexanuka», «DIeKTpoAuHAMUKa», «TepMoIuHAMUKA)  IIaFbIH
3epTxaHajiapsbl.

No 15 cabak. ®usnkaiaH KbI3BIKTHI TOXKIpUOEep.

MyranimMHIH ToXipuOenep KopceTyi, OKyIIbIIap alblHFaH HOTHXKEHI TYCIHIIpE/I.

No 16 cabak. DKcriepuMEHTTEP KOHKYPCHI.

Cabak OapbIChIH/Ia OKYIIBUIAP aJAbIH ajla NalbIHAAIFAH KbI3BIKThI (DHU3HKAJIBIK
Toxipubenepai kepcereni. KoHKypcka KakeTTi XKaOAbIKThI OFaH KaThICYIIbLIAp
alKbIHIANIbI.

Ne 17 cabak.

Iopic.

OxymbIapabIH &00a alIbIHIAAFBI )KOHE J)K00amay KbI3METI.

KabapIk: MyIbTUMEIUSIIBIK TPOEKTOP, KYHUETIK OJIOK, SKPaH.

Ne 18-22 cabaxrap.

’Koba Ma3MyHBIHBIH XKYHENUTIK Ke3E€HAePIH TEKCEPII xKacay.

CemuHapibIK cabakTap.

Kabapik: cabakrapasl naibiHaay yiriH «boamiakka apHaiaFaH OKBITY» KiTaObl
naianaHblIaibl.

Ne 23 cabak

«FaphIKepIikTi JaMbITY1aFbl (PU3HKa» TaKbIPBHIObIHA KIPICTIE.

Cemunap.

O31H/11K 3epTTeyJIep YIUIH YChIHBIIATHIH HOMUHAIUSIIAD:

1. K.O. llnonkoBckuiiiy xoHe 0acka /1a FaIbIMIAp IbIH FEUTBIMUA MYPACHI.

2. ACTpOHOMHSI KOHE FaphILI (PUIUKACHI.

3. OpbICFaphbIIIIbI.

4. FapbliThIK OMOJIOTHS KOHE MEIUITUHA.

5. 3pIMBIpaH KypacThIpy Ke3eHIepI.

6. Kasipri sxoHe OomalmiakTarsl Fapblil KeMeTepi.

4. 9uicremMesik KAMTaMacChI3 €Ty

Kymbic mporecinae ¢u3uka KaOMHETI MEH aKHapaTThIK TEXHOJIOTHsIap
CHIHBIOBIHBIH MAaTEepUAJIBIK-TEXHUKAIBIK 0a3ackl maiimananbinaapl. CabakTap/sl
©TKi3y OapbhIChIH/Ia MEKTEI MeIMaTEeKaChIHBIH MaTepraIbl Tai1aaaHblIa Ibl.
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¥ CHIHBUTBITT OTBHIPFAH OaFapIaMaHblH KeHO1p TaKbIPBIITAPhI OOUBIHIIIA TEKCEPY
KYMBICTAPBIHBIH YJTUIEP1 KENTIPUITeH.

1. «Apxumes 3aHbI» TAKbIPbLIObI 00MBIHIIA TEKCEPY KYMbICHI

1-ecemn.

Kommnrsrotepiik Mmonensae «Jlenenepain keaemaepi Oipaei» HYCKAChIH TaHaam
aneiHOap. l-nexe.

1. lunamomeTp OeiriHiH 6arachblH aHBIKTaHAAP.

2. Men3zypka OeuiriHiH 0arachlH aHBIKTaHJAP.

3. ltminge CyMBIKTBIFBI Oap BIABICTHI CAJIBIHAAP JKOHE OFAH OCET €TETIH KYIITI
oenriseHaep.

1. Keneci TakpIpbInTapra ecentep KypacThIpbIHIAP:
A) NeHEeHIH KeJIEMiH aHbIKTaY;

©O) JICHEHIH MacCacChlH aHBIKTAY;

b) neneHiH THIFBI3BIFBIH AaHBIKTAY.

2. JleHeH1H HEJEH KacaJlFaHbIH aHBIKTaHAap?

2-ecerl.

Kommbrotepik moaensae «Jlenenepaid maccanapsl Oipaei» HYCKAChIH TaH Al
anbIHAAp. 2-/ICHE.

1. lunamomeTp OediriHiH OarachblH aHBIKTaHIAP.

2. Menzypka OeiriHiH OarachlH aHBIKTaHIAP.

3. lmiHae CyHBIKTBIFBI Oap BIABICTHI CATTBIHIAD JKOHE OHBIH MAacCachlH
OenriuieHep.
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4. Keneci TakpIpbInTapFa €CENTEP KYPACTHIPHIHAAD:
A) nIeHEeH1H KoeJIeMiH aHBIKTAY;

O) JICHEHIH MacCachlH aHBIKTAY;

b) neHeH1H THIFBI3IBIFBIH aHBIKTAY.

5. JleHeH1H HE/ICH JKacalFaHbIH aHbIKTaHap?

3-ecern.

KomnreroTepinik Mmoaensae «/lenenepain keqemaepi Oipaei» HYCKAChIH TaH 1Al
anpIHaap. 3-JIeHe.

1. JunamomeTp OesiriHiH OarachlH aHBIKTAHJAP.

2. Men3zypka OeJtiriHiH OarachlH aHBIKTaHIAP.

3. JluHaMoMeTp/i callbIHAap JK9HE calIMarbiH OeNTUIeHIep.

s

4. Keneci TakpIpbIITapFa €CENTEP KYPACTHIPBIHIAD:
A) neHEeH1H KOeJIeMiH aHBIKTAY;

O) JICHCHIH MacCaChIH aHBIKTAY;

b) neHeH1H THIFBI3IBIFBIH aHBIKTAY.

5. JleHeHIH HE/IeH JKacaJFaHblH aHBIKTaHIap
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«OnTHKa» TaKbIPbIObI 00MBIHIIA TEKCEPY )KYMbICHI (9-CHIHBIN)

1-Tarnceipma
A) Kapa xomikre KaHaai JUH3a OpHAJACKAH?

B

Kapa xommikre ........... OpHaJIacKaH, ce0ed1 coynenep ..............

9) Kapa :komrikTe Kanaaii JuH3a opHAJACKaH?

Kapa xommikre ........... OpHaJIacKaH, ce0eld1 coynenep ..............
Tipek co3nep: (1eHec, IOHEC eMec, KUHAAIbI, Ceiiel)

v

2-Tarceipma
Tonkeia, unaTepdepenuus, ¢hoton (Oemmiek), nudpakuus, CiHipy, AUCHEpPCUS,
CoyJIeJIeHY, XKapblK TEPMUHJIEPIH KOJIaHbIM, KeJIeCl OJIOK-ChI30aHbl TONTHIPHIHIAD.

|

\
BEEE mm.

KyObLbIc peTinae coyneHi cbi30a 0oMbIHIIA cunaTTaHaap.?

3-mancwipma.
Bepineen sammapovl monmati omuipuin, cotliemoep KYpacmuipbioap:
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KO3I1pJIIK (doroarmmapar

OeitHekamepa ]
fHR3aTap J > HHposton

Meicansl: @oTtoanmapat 00bEKTUBIHJIC JTMH3a OPHAJIACKaH.

4-Tanceipma

Temenperi 6epiireniepi KOJIIaHbII, €Cell KYPAaCThIPhIHIAP KOHE OHbI
HIeTHEP.

A)F=10cm. d=25cm. D=? {=?

O) D=45cm. f=32cm. F=? d=?

b) f=11cm. d=22cm. F=? D=?

5. YChIHBUIATBIH d/1e0ueTTep Ti3imi

1. P.bamapynsi, [[.Kazax6aeB, VY.TokOGeprenoa, H.bexbacap. ®Puszuka wu
aCTPOHOMUS JUIsl yyaluxcs o0ieo0pa3zoBaTeIbHbIX HIKOI. — AnMaThl: M31aTenbeTBo
«MexkTten», 2013

2. Jlannay JI.J1., Kuraiiropoackuit AM. ®usuka s Beex. - M.: Hayka, 1974.

3. baynos M.M. becenpl o ¢usuke. - M.: [Ipocsemenue, 1992.

4, KoMmbroTepHbIe TTporpaMmbl 1 SHIHKIoneAun Ha CD-ROM: ®dusuka 7-11

5. Jlykamuk B.M. COopHuk 3amay no ¢pusuke-7/-9. - M.: IIpocsemienne, 2002

6. A.B.Iléppimkun. cOopauk 3amad  mo ¢usuke 7-9.-M.:M3gaTenbpcTBO
«9K3ameny, 2004

7. bamapyiibl @usnka oKyaelFbl «ATamypa» 2009 x. 2.". ®usuka Bokpyr Hac'
»kuHarbl 2012 Kbl Kapara.

8. bamapymnsl, V. Tox6eprenosa «®Pusnka u actpoHomusi» 7 kinacc 2012r, u B.
N. Jlykamuk, E. . UBanoBa. CO0opHUK 3a/1a4 110 (PU3HUKE.
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«XUMHUA» MIHI
1. Tycingipme xa30a

Kocpimiia 0is1iM 6epy KYpbUIBIMBIHIA XUMUSHBI OKBITY — OV

— cabakra 6acTanrad OKy-TopOHe MPOIIECiHIH KAJIFACHI;

— XUMUSUIBIK Oa3zana Qusuka, Ouosorus, reorpadusi, 3KoJorus OuTIMAEpIH
Oipryrac TaOufu oIeM YFbIMbIHA OIpiKTipyre, SAfHH OJEeMHIH OipTyTtac
KapaTbUIBICTAaHy KapTHUHACHIH KAJBINITACTBIPYFa MYMKIHIIK O€peTiH MoHapasbIK
’KapaTbUIbICTaHy FHUIBIMBI MHTETPALUSCHI,

— XAMHSUTBIK OUTIMIII Tapux, OAeOMET, ONEeMIK KOPKEM MOJICHHUET CHSKTHI
TYMaHUTApPJBbIK MOHAEPMEH HHTErpalusiay, Ol aJamaap KbI3METIHBIH XUMUSIIBIK
€MEeC caJlaChIHJaFbl XUMUSHBIH POJIIH KOPCETyre MYMKIHAIK Oepei.

MakcaTrbl MeH MiHJeTTepi:

— XUMUSFA  TYPAKTbl  KbI3bIFYLIBUIBIKTAPBIH  alKbIHAAy/Aa  OKYILIbLUIApFa
KOMEKTECY;

— OeHIMANIKTEepiH, KaOUIETTEPiH KOHE NaPbIHBLIBIFBIH aHBIKTAY;

— OKy OarjapiiaMachIHbIH IIEHOEPIHEH MIBIFAThIH, O1paK OKYIIbUIAPABIH TYCIHY1
YIIH KOJDKETIMZII OarmgapiiaMaiiblK MOCENeNepIl TEPEHMAETIN 3epieney OapbhIChIHIA
OKYIIbLIAPbIH O1J1iMI MEH JTYHUETaHBIMBIH KEHEUTY;

— OKYIIBUTAPABIH €HOEK, aJaMrepIIiIiK >KOHE ICTETUKAIBIK TOPOUECIH Ky3ere
aceIpy;

— OKyIIbUIapAa ©3 OeTiHIIe >XyMbIC icTed Oury OUIIriH JKOH 3epTxaHana
HKCIIEPUMEHTTIK KYMBIC 1CTEY AaFbLIAPbIH TaMBITY;

— OKYIIbUIAp aKTUBIH KYPY;

— IIBIFAPMALLIBUIBIK JKOHE DKCIIEPUMEHTTIK JalbIHIBIK ICHI€HI1H apTThIPY;

— KYypAen ecenTepAl eyl YipeHy;

— aJaMAapAblH TOPAaKTUKAIBIK KbI3METIHAE, 3aMaHayd TEXHOJIOTHsIIapabl
JaMbITy1a XUMHSUIBIK OUTIMHIH OpPHBI MEH POJIIH HET13/iey OUTIriH MEHTepy;

— JKaJdmbl aJaM3aTThlH MOJICHUETIHE €HIeH XUMHUS JKETICTIKTEpiH, Kasipri
3aMaHfbl FBUIBIMH KO3KapacTapIblH, WACSUIApAbIH, TYKbIPBIMAAPABIH, 9pTYpIl
aKnapar Ke3JIepIMEH JKYMbIC 1CTey OapbICBIHAFbl OPTYpJl TMIOTE3aJIap/iblH, OHbIH
OpPKECHUETTIH JaMyblHa KOCKAaH YJECIHIH KypJenl >KoHE Kapama-Kallbl Jgamy
’KOJIIAPBIH 3epieliey MPOIECIH/IE TAHBIMIBIK KbI3BIFYIIBIIBIKTAPBIH, 3USTKEPIIIK KOHE
IIBIFAPMAIIIBUIBIK KaOLJIETTEPIH IaMbITY;

— KoJjaaHOanbl MIHAETTEpAl LISy YIIH ajfaH OUTIMIEpPIH KYHISTIKTI eMipie
nanjanany.

2. Kypc ma3MyHbI
Xumusigan Oananapra KocbiMia OiniM Oepy OarmapiiaMachlHBIH TEOPHSIIBIK
HETI31H 3aTThIH arperaTThiK >Kail-KyWi, 3aTThIH CalalblK >XOHE CaHABIK KYpaMbl,
XUMMSUIBIK  TIPOLIECC, XUMUSUIBIK Tajjay Heri3epl Typajbl 3aMaHayd TYCIHIK
KYpaupl.
Xumusigan Oanmanmapra KocbiMina OutriMm  Oepy  Oarmapiamachkl  9-1iibl
CBHIHBINITAP/IbIH OKYIIbUIAPbIHA apHaJIFaH, antacbiHa 3 carat (102 carar).

3. TakbIPBINTHIK KOCTIAP
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3-kecte. KyHTi130€mK-TaKbIPBITITHIK KOCTIap.

CabdaKkTbIH TAKbIPbIObI

7KocnapJyaHbin OTBIPFAH HITHIKEJIEP

2

Kipicne cabak.

XUMUSIIBIK 3€pTXaHa/1a )KYMBIC iCTey Ke31HeT1 Kayinci3IiK
TEXHHMKACHI.

XuMus KaOWHETIHIH Ka0AbIKTaTyHhI.

PeakTuBTep, omapabIH KIKTETyi, CAKTATYhl, OOJIIIIEKTE caly.

XUMHUSIIBIK BIIBIC.
XUMHSIIBIK 3€pTXaHaia epiTiHIaIIep JalbIHaAY.

YHWBIMIACTRIPY MOCENENIEePIH HIEITy, YHIPMEHIH, CeKIUSHBIH, O1PJIECTIKTIH JKOHE
T.0. )KYMBIC >KOCTIapbIH TAIKBLIAY KOHE TY3ETY

3epTxaHara apHaJIFaH Kayilnci3QiK TEXHUKACHI epeKeIepiMEH TaHbICY, OPTKE
Kapchl KOPFAHBIC KYpaJlapbl TYPAThIH KEPMEH, KIKTEIYMEH JKOHE XUMUS
KaOMHETIHIH >ka0JIbIKTaphIH CaKTayFa KOWBUIATHIH TaJlalnTapMEH TaHBICY
OPTYpJIi PEaKTUBTEP TYPJIEPiHIH KIKTETyIMEH; KYHIENIKTI 3epTXaHaJIbIK
NpaKTHUKaJa KOJIIAHBUIATEIH PEaKTUBTEPMEH, PEAKTHBTEPIiH CarlachiH
CUMATTANTHIH TEXHUKAJIBIK KOPCETKIIITEPMEH; OOJIil CallbIHyMEH, OpaMachIMeH
TaHBICY

BbIabICTBIH KIKTEIyi, OHBI XYY, OPHAJIACTBIPY, CAKTay XKOHE KbI3IBIPY epekenepi,
OJIIICYIIl BIJIBIC JKOHE TaFalbIHIATYHI.

XuMUs TapUXbl

Faneimnapaeiy eMipOassHBIMEH, OJIapAbIH FEUIBIMHU KbI3METIMEH TaHBICY
(OKyIIBLTAPABIH NIBIFAPMAIIBIIBIK KYMBICTAPHI).

XUMMSIIBIK Taj1ay HEeTi3/1epi: aHAINTUKAIBIK XUMHUS,
3epTXAHAIBIK JKYMBICTAPIBIH TEXHUKACHI (KBI3JBIPY, OJIIIICY,
bunpTpIIey), )KAOABIK, OPTYPJIl XUMHUSIIBIK OTICPAIMSITAPIBIH
OpBIHJIATTy TEXHUKACHIH MEHTEPY; 3aTTap bl ally, OJIapIbl

KOCIaJiaH OeJIiIl aly, aHATUTUKAIIBIK PeaKIusUIapbIH KOMETIMEH

AJIbIHFAH 3aTTApAbIH CallaCbIH aﬁKBIHI[ay.

OPTYpI KbI3ABIPY KYpalgapbIMeH, oJIIey jKoHe pUiIbTpiey TocinaepiMeH
TaHbICY

IIpakTuKANBIK KYMBICTAP:
a) TarcbipMa OOBIHINA 3aTTap aiy,

0) KocmazaH 3arTapsl Oein any;
B) aHAJIMTUKAJIBIK PEaKIUsUIapIbIH KOMETIMEH alIbIHFaH 3aTTap/AbIH CarachH
alKbpIHAY.

Vbl TY34ap jKOHE OJJAPMEH KYMBIC.

Anam eMipiHzeri yibl 3aTTap. Aybslp METalI Ty3/lapbIMEH YJIaHFaH Ke3Jle e31He
KaJlail KOMEKTEeCyre 0O0JIaIbl.
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3-KecTe XKaaFachl

2

TypMBICTaFrbl XUMUS

«Xumust 01311iH YHIMI3/1e» TaKbIPHIObI OOMBIHIIIA KBI3BIKTHI
TOXKIpUOENep: OTCHI3 TYTIH, aITHIH IBIIIAK, CTAKAHHBIH
KaTBII KAITybl, )Kapachl3 KaH, )KaHOAUThIH opamall kaHe T.0.

TypMBICTBIK MaKcaTTa MaijanaHbUIaThIH KeHO1p XUMHUSUIBIK KypasijapMeH (Kyy
KYpaJJiapbl, KHiM, BIJIBIC Ta3anayFa, TaT KETIpyre apHalFaH Kypajijaap >koHe T.0.)
TaHBICY

MbiHagaii Ta:Kipudesep xKyprisy:

- OTCBI3 TYTIH,

-«ANTBIHY TBIIIAK,

- CTAaKaHHBIH KATBIT KaTyHhI,

- TYPJI-TYCTIi epiTiHALIED,

- ’KapachbI3 KaH,

- T€3 IIBIFATBIH TYPIi-TYCT1 «doTorpadus»,

- CYMBIKTBIKTHI YbIMara aiiHaJIbIPY,

- CTaKaHJaFbl XUMUSJIBIK BaKyyM,

- )KaHOAWTHIH Oopamal,

- KQHTTBIH OT OOJIBIN JKaHYHI.

DNEKTPOXUMHUSL.
Epitinainep, onapabia gaibiHaanysl. Epitinainepain
KOHIIEHTPALIUSACHI.

TO/1 3epaeney, epiTiHAiIep MEH OaJIKbITIIATAPABIH JIEKTPOIIN31, OJIapIbIH
NPAKTHKAJIBIK MaHbI3bI

3arTapblH epy IpoleciMeH, epiTiHIIIepMEH, OJapAbIH XKIKTeIyiMeH, epiTiIHAIepIiH
XaJIBIK IIApyalIbUTBIFbIH IAFbl, TAOUFATTAFbl, MEAUIIMHAIAFB] POJIIMEH TaHBICY

Merannap XuMHSCHI.
KatTbl, CYiBIK JKOHE ra3 TOpi3/Iec 3aTTapMEH KYMBIC
ICTeY/IiH HeT13T1 Taciaepi.

XKanmer manimerTep, 1-8 TonTarsl MeTanaap
KartTel, CYBIK JKOHE Ta3 TOpi3/IeC 3aTTAPMEH KYMBIC 1ICTCYIIH HET13T1 TociepiH
yipeny. IIpakTukansIK )KyMbICTap.

Beliopranukanblk 3aTTapAbl ally/IbIH 3€pTXaHAIBIK ToCUIAEPl

Heriznepai, Ty3mapasl 3epTxaHaja aryablH HET13T1 TOCIIACPiH
3epaeney. [IpakTHKaIbIK JKyMBICTap.

buoxumns.

Tipi ar3amapIIH ©MIpJIiK MPOIIECIHE KATHICATBIH 3aTTap bl 3ePTTCYIIH OMOXUMHUSITBIK,
o/licTepiMEH TaHBICY, aF3a/IaFbl 3aT aIMACy XKOHE YHEPIUs MEXaHU3MIMEH TaHbICY,
MPAKTUKAIBIK JKYMBICTAp bl OPBIHJIAY, €CENTEeP/Ii ISy
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3-KecTe XKaaFachl

2

Kacibu 6arnap 6epy.

Kaszipri 3amaHfbl ©HAIPICTIH FEUIBIMH HETi3/IEPIMEH, XUMHUSHBI KOJIJIJaHY MaHbI3bIMEH,
XUMUSHBI O1TyMEH OalIaHBICTHI €10Yip KeH TaparaH KOCITEPIiH ePEeKIIeTKTepiMEH
TaHBICY.

KBI3BIKTBI XUMUSL, KbI3BIKTBIPY CUITATHIHIAFbI
TOKIPUOEICPMEH TAHBICY JKOHE OJIAPIbI JKacay.

Mbinagai Ta:Kipubdesep Kyprisy:

-ycren ycringeri «XXanapray»,

-« Ky ap13ap1» KaHOBIp,

- CYMBIKTBIK OpTachIH/IAFHI (eliepBepK,

-«Kaceu1 oT»,

-CY/IBIH Kara3/bl )Karysbl,

-TYPJi-TYCTI KaJIbIH,

- CUKBIPIIBI TasIKIIaIap, Te3 TYTaHATBIH CYUBIKTHIK,
- OPTYPJIi 3aTTapAblH OaJIKbITHUIFAH KpUCTaNAapa KaHyBhl,
- Cy — KaTajimsarop,

-napauHHIH 63/IT1HEH TYTaHYHI.

XUMHA KOHE TaMaK

«ABBIK-TYJIK 3TUKETKACBI», TaMaK KOCIATapbl,aJJaMHBIH TaMaFbIH/1aFbl

HUTpATTap. TaMaKThl BIKTUMAJ JIACTAUTHIHAAPABIH MaFblHACHL. JlueTaHbl Kanai
IYpBIC ycTayFa 6omansl? Ar3ara akybI3JIbIH, MalIapAbIH, KOMipCyIapIblH acep.
Jopimenaep:onapabl Kajnai cayarTsl KaObuiiay Kepek. «KaHbl caybIH— TOHI cayy.

['urueHa )xoHe KOCMETHKA XUMUSJIBIK KYPaJJaphl.

Cabbn xxone CXKK.3usHns! hakroprapabiH Tic aManine acep eryi.lllam Gosy ymin
KOJIJIaHBUTATBIH 3aTTap, €300paHTTap MEH KOcMeTHKa Kypasaapsl. Ka3ipri 3amMaHfs
JaKTap.

Jlopi-nopMeK XUMHSICHI.

AHTHOMOTHKTEpP MEH KYIITI 9CEP €TETIH IOPIIIK
npenapattap. JKikremyi )koHe ajaM aFr3achblHa dPEKET €Ty CHEeKTpi. ACIIUPHH: Ud KOHE
Kapchl. Jlopimik npemaparrap/asl (aHTHAECIPECCAHTTApP) 3€PTTEY.

3USHIBI ONIETTEP/IIH aJIaM aF3aCchlHA BIKIAJIBI.

DTaHOJIIBIH aJ[aM aF3aChIHA YBITTBIK OPEKETI.
Temexki 1Iery — neHcaynbIKKa 3usiH KenTipy! Hamakopiblk — KayinTi KyIITapibIK.

Cy: oHBIH Kypambl MEH MaHbI3bl. KanaHblH Cy pecypcTapsl.
Cynpl naiiiajiany *oHE CYJbl TYThIHY
Cybl 1acTalThIH KO3/EDP.

3-KeCTe JKaJIFachl
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Aya: OHBIH Kypambl MEH MaHbI3bl. Aya OPTachbIH KOpray.

Jep KBIPTHICHI: OHBIH KYPaMBbI )KOHE KaCHETTepi.
KyHapibUIBIKTBI CakTay jKoHE KOOCHTYy.

’Kep KpIpThICHL. JKep KbIpThICBIHBIH KypaMbl. OKTac. Kpimkput. Ky [IsmmTesex.
OpranuKanblK THIHAUTKBII. MUHEpaNIbl THIHAUTKBIIL. OCIMAIKTEPIiH KOPEKTCHY
AJIEMEHTTEP1

OpranukaiblK XUMHUS.

OpraHuKanblK XUMHUSIHBIH KYPbUTY TEOPHSCBIMEH CHHTE31MEH, TaObICTaphIMEH JKOHE
MIHJIETTEPIMEH TAHBICY

«TaburaTTarbl XUMUS TaKbIPBIObI OOMBIHINA KBI3BIKTHI

TOXipuOenep: anTbiH Tady, MUHEPAJIIbl XaMeJIeOH JKaHE T.0.

Taxipubenep xyprisy:

- «aNTHIHY» TalYy,
-MHHEPAIJIBI «XaMEeJICOH»,
- IepFaybIH )KBUIAHAAPHI,
-Kapa Cyp JKbUIaH,
-«XUMUSUTBIK OasIpiiapy,
- ’KaHATBIH Kap,

- «CTaKaHJIaFbl OOPaAHY.

XaIplK MIapyambUTbIFIH XUMHSIAHIBIPY CaTaChIHAFbI
xerictikrep. Kapa Metamnyprus soHe XUMUs, FapbIII )KIHE
XHMMHUSI, aCTHIK JKOHE XUMHS, T.0.

«AyYBIT MapyIIBUTBIFBIHIAFBI XMMUSD) TAKBIPHIOB! OOWBIHIIIA
KBI3BIKTHI TOXipuOenep.

XaJbIK MapyambUIbIFBIH XUMISUIAHABIPY CAAChIHIAFBI KETICTIKTEPMEH TaHBICY
Mebinanaii Taxipuodesep xKyprisy:

- «CYT» aJyJIbIH OpTYPJIi TOCUIAEDI,

- «CYTTI CyFay aifHaIABIPY,

- Oiperei >KyMBIPTKA.

Xumusi O0UBIHIIA )KYMOAK co31iep, 0acKaThIPFBIIITAD,
coKYMOaKTap IIeMnry.

XUMHSIIBIK 3JIEMEHTTEPA1 OUTyl KaabIITaCKAHBIFBIH, TCHACYJIEP a3y JaFIbLIaphl
MEH OUTIKTEpiH OIBIH TYpIHAE TEKCEPY

«XUMUS )KOHE TAOUFATThl KOPFay» BUKTOPHUHACHI.

Binimaepin GexiTy koHE TePEHIETY, OKY JKOHE FHUIBIMU-TaHBIMABIK 9/1€OMETIICH 03
OCTIHIIIE )KYMBIC 1CTCY JaFAbUIapbIH JaMBITY.

DOnemMeHTTep XUMHUSICHI. OTTEr1 Killli TOOBIHAAFBI
JJICMEHTTEP.

Ortreri Kimi TOOBIHAAFBI YIEMEHTTEPI ally TICUIAEP] KOHE OJIapIbIH XMMUSIBIK
KacHeTTepi OOMBIHINA OKYIIBUIAP IbIH O1TIMIEPIH OEKITY.

A3OT Killli TOOBIHJAFBI JIEMEHTTEP

A3O0T KilTi TOOBIHAAFI JIEMEHTTEP/1 ATy TOCUIIEP] KOHE OJIapAbIH XUMUSIIBIK
KacueTTepi OOMBIHIIA OKYIIBUIAPABIH OlTiMIepiH OEKITYy.

Kewmipreri kimi TOOBIHAFBI 3JIEMEHTTED.

3-KeCTe JKaJIFachl

Kemipreri ki TOOBIHIAFBI AJIEMEHTTEP/II ATy TOCUIAEP1 )KOHE OIap IbIH X UMHSUTBIK
KacueTTepi OOMBIHIIA OKYIIBUTAPABIH OlmiMIepiH OeKiTy..
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XuMUs JKoHe 3eprepiiik oOyibMaap.

Meranman, 1eKOpaTUBTI TacTap/aaH, TAOUFU MaTepHallIapIaH, KepaMHUKaaH,
MOJIMMEP MaTepHaAapIaHKacalbIl, SMaJIbMeH JKaOblIIFaH OYHbIMIAp.

TOTBIFY-TOTBIKCBI3IAHY PEAKLIUSIIAPHI.

¥ CHIHBUTFaHAAP/IBIH apachlHAH TOTHIFY-TOTHIKCHI3/IaHy pPeaKIUsIapblH aHBIKTal 011y,
AIIEKTPOHBIK JKOHE 3JICKTPOHIBIK-HOHIBIK TEHI€PUTiM 9IiCiMeH KO PUIIMEHTTEPIH
KOIO.

XuMusIBIK (hopMynasiap OOUBIHIIIA €CenTep

XVMUSHBIH HET13T1 YFBIMIAPhl MEH 3aHIaphl. 3aT, XUMUSIIBIK JIEMEHT, aTOM,
MOJIeKyJ1a. 3aTThIH MacCachlH CaKTay 3aHbl, KYPAMHBIH TYPaKTBHUIBIFBI 3aHBI,
ABorajipo 3aHbl. 3aTThIH CaHbI, MOJIb, MOJISIPJIBIK MAcCa, ra3apIbIH MOJISIPIIBIK
kenemi. MaccanbIk yiec.Kocnagarpl XMMUSIIBIK JIEMEHTTIH MAacCaJIbIK YJIECIH
€cernTen WbIFapy.DJIeMEeHTTEPIIH MaccallbIK yJiecTepi OOMbIHINIA 3aTTapAbIH
XUMHSIIBIK (hOpMysIaiapbIH mIbIFapy.l"a3mapsiH caabICTBIPMAbl THIFBI3ABIFEIL.
3arTapabiH a0COMOTTIK JKOHE CATBICTHIPMAJIbl THIFBI3ABIFBIH Al 1aTaHbII,
3JIEMEHTTEP/IIH MacCaJIbIK yiieci OOMbIHIIA 3aTTap IbIH KapanaibiM (GopMyIachiH
aHbIKTay.l a31apAbIH cambICTHIPMAbl THIFBI3ABIFE MEH JKaHY OHIMICPIHIH Maccachl
(xeyiemMi MEH caHbl) OOWBIHIIIA 3aTTapABIH (DOPMYJIACHIH MIBIFAPY.

XUMMSIIBIK peakIys TeHaAeyiepi OOMBIHIIA €CeNTeN MBbIFapy

XUMUSIBIK peakinusiap. XuMUSUTBIK peakius TeHaeynepi. Peakusra TyckeHaepaiH
HeMece aJbIHFaH 3aTTapbIH OipiHIH Oenriii Maccachl (CaHbl, Kojemi) OOHbIHITA
3aTTap/bIH MacCachiH (CaHBIH, KOJIEMIH) €CETTEI MIbIFapy. PeakustHbIH KBUTYIIBIK
ocepi. PeakuusnapIibIH TEpMOXUMUSUIIBIK TEHACYNIEpl. Peakiusra KaTbICyIbLIAp IbIH
OipiHiH caHBI (Maccachl, KeJIeMi) Typajibl AEpeKTep MeH OOJIIHIN HIBIFATHIH HEMece
CIHIpIJIETIH KBUTYy CaHBl OOMBIHIIIA PEAKITUSHBIH KBUTYJIBIK ocepiHiH eceOi. Erep
Oacranksl 3aTTHIH Oipi apTHIFBIMEH Oepiiice, peakiiys OHIMiHIH MacCcachlH (CaHbIH,
KOJIEMIH) €CENTEN IIBIFapy.
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4. 9uicTeMeslik KAaMTaMachI3 €Ty

XUMUSIAH KOChIMINIA O11iM Oepy — OKYIIBIJIAPMEH KYMBIC ICTEYIH EpeKIe
HBICAHBI, OJ1 OKYIIBUIAPJBIH JAYHUETAHBIMbI MEH KHUSJIBIH JaMbITAJbl, OJIApIbl 63
OeTiHIe OLTIM allyFa, OUTIMIEPIH TONBIKTBIPYFa BIHTAJIAH IBIPA/IbI, TAIKBIPIBIFEI MEH
HIbIFAPMAaIIbUIIBIFBIH JAMBITYFa bIKIA €TeIl.

Cabakrapsl xKocmapiiay )KOHE OTKI3y Ke31He MbIHAIail aCIeKTiIep eCKeplIeIi:
OKYLIBLIAPJIbIH TICUXOJIOTUSIJIBIK EpPEKIISTIKTEPl, OKY-TopOHMe MpOLECIH YTHIMIbI
YUBIMIACTBIPY MYMKIH/IIT1, OKYIIIBIIAPFa )KEKEe TOCUIAEPl KaMTaMachl3 €Ty JKOHE T.0.

MekTen OKYyMIBUTAPBIHBIH JKEKE IIbIFAPMAIIbUIBIK KbI3METIHE aBTOPJIBIK
KaHAIBIKTap, XUMUSIIBIK TOXIpuOenep, y3aik OasHaamanap, pedeparrap, KaObipra
razerrepi, QoTokepmenep koHE T.0. KOHKYPCTaphl BIKHAJIBIH THUTI3€l, OJap/IbIH
OUTIMIEpPIH NaMbITabl, OKYIIBUIAPABIH JaFAblIapblH, UWHHOBAIMSUIBIK TaHXKipuOeIep
KYprizyre oJiap/blH KaOUIeTTepiH KeHEHTedl >KOHE >KeTUIAIpEai, CTaHIapTThl €MeC
HIeNIMAepre KoHe T.0. dKee .

CabaxTapblH TEOPUSIIBIK MaTepHUalibiH, cabaKTapblH SPKANCHICHIHA MICIIIMIEP
OOWBIHIIIA  YCBHIHBIMAAPILI  OKYIIBUIAp  MYFQIIMHIH  MEKTEN  CaNTBIHIAFBI
napakiacblHaH Taba aiajpl.

Y CHIHBUTBINT OTHIpFaH OaFdgapiiaMaHbIH J>KEKEJIEeTeH TaKbIPBIITaphl OOWBIHIIIA
KY)KaTTap >KUBIHTBIFBIH 931pJiey YVIUIH TOMEHAE MbICajl pETIHJE Marepuaniap
KEJTIPLIIN OTHIP.

Takpipbin «Kopumaran OpTaHBIH AHTPONOTeHAIK (akTop/Japbl KIHE
0JIAPJBIH aJ1aM aF3acbIHA dCep eTyi»

3.1 Tamceipma: 5 - kecreneri «Kopranbic Kypanmape» OaraHachbiH
TOJIBIKTBIPBIHBI3.

3.2 Tanceipma: YIibl METAIAPBIH aJlaM aF3achlHA O©TYIHIH BIKTUMAJ KOJAapbl
’KOHE CaKTHIK IIapajiapbl TYPaJibl KOPBITBIH/IBI )KaCaHbI3.

3.3 TancbipMa: 6 — KECTEHI TOJITHIPHIHBI3.

3.4 Tanceipma: Kopiiaran opTaHbl JIacTaHyJaH Kajail cakram KalyFra
OOJIATBIHBI TypaJIbl iC-OPEKETTEPAIH KhICKAIIA )KOCIIAPBIH JKa3bIHbI3.

3.1; 3,2; 3,3 TarnceipMaiapsl YIIIiH TIpeK MaTepra

AnTponoredaik ¢akropaap — He Tipi arF3ajapra TikKeled ocep eryre, He
OJIapABIH MEKEHJIEY OPTAChIHBIH ©3TrepyiHe (AHIIBUIBIK, KOCIMIIUIK, OalbIK aysay)
aJIBIN KEJIETIH aJJaMHBIH 1C-OpEKETI.

AnaMHBIH ocep eTyiH OMOJIOTHSUIBIK ar3aiap peTiHae (KOPEKTEHY, ThIHBIC aly,
0oty >xoHe T.0.) KOHE OHBIH IIAPYalIbUIBIK 1C-OpEKETTEPIH (aybUl IIAPYalllbLIbIFHI,
OHEPKICIN, JIHEPTreTHKa, KOJIK, TYPMBICTHIK 1C-OpEKeT JKOHE T.0.) aXbIpaTajbl.
AJlaMHBIH IIapyalIbUIbIK 1C-OpeKeTiHe OalIaHbICThI (haKTOpJIapbl TEXHOTECHIIK el
aTauabl.

Ocep eTy cumaTblHa OalaHBICTBI AHTPOIOTEHIIK (haKTopiaap €Ki TOmKa
OemiHei:

— mikeneeil acep emy pakmopaapel — O aTaMHBIH aF3ara Tikemnel (Typa) acep
eTyi (memnTi mady, opMaHbl a0y, )KaHyapIapsl aTy, 0ajbiK ayaay KoHe T.0.);

— Jicanama acep emy pakmopaapel — 05 ar3ara kaHama Typae (aHama)
ocepeTy (KoplIllaFraH OpTaHbIH JIACTaHYbl, TYPaFbIH KUpaTy, Ma3ajay >koHe T.0.).
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Ocep eTy canjgapiapblHa OalIaHBICTBl AHTPOMOTEHIIK (aKkTopiap Keneci
ToITapra OeJiHel:

— oH ¢hakmopaap — ar3anapiblH eMIp CYPYIH *aKCapTaThblH HEMECE OJiapJIbIH
CaHbIH apTTHIPAThIH (pakTopiap (KaHyapiapbl ©cipy >KOHE KOpFay, OCIMIIKTEp
OTBIPFBI3Y )KOHE KOPEKTEHAIPY, KOpILIaFraH OpTaHbl KOpFay *oHe T.0.);

— mepic ¢pakmopaap — ar3anapAbIH OMIp CYpPYylH HalIapiaTtaTblH HEMece
OJIap/bIH CaHBIH TOMEHJETETIH (hakTopnap (aramrapnabl mady, *KaHyapiaapabl aty,
TYparblH KUpaTy KoHE T.0.).

AnamHBIH TaOufraTKa acep €TyiH dp Typil TonTacTeipyfra Ooianbl. Mpbicaibl,
OY3yIIbl, TYpaKTaHABIPYIIBI )KOHE KYPBUIBIMAAYIIIB )KOHE T.0.

Bby3ywobinvik (0y3vlaymsliblk) acep emy — TaOUFU OpPTAHBIH ©31HIH ajaMfa
naijanel KacUeTTEpPIHEH albIpbUIyblHA ajblll KEJIETIH aJaMHBIH 1C-dpEKeTTepi.
Mpicanbl, XaHOBIPJIBI OPMaHJIbl >KalbLIBIMFA HEMECE €KIle >Kepre aHalsIpy,
HOTH)KECIHJIE 3aTTap/IblH OMOTCOXMMUSIIBIK alfHATBIMBI Oy3bUIazbl JKoHE 2-3 KbIIaa
©31H1H KYHAPJIBUIBIFBIH dKOFAJITA]IbI.

TypakmanoslpywislnblK acep emy — aJaMHBIH IIapYyallbUIbIK 1C-OpPEKeTI
HOTHXKECIHZIe TaOWFu OpTaHbIH OY3bUTYbIH (KUpayblH) OasylaTyra OarbITTajFaH
alaMHBIH  ic-opekerTepi. Mpicanbl, TONBIPAK 3PO3USICHIHBIH  TOMEHCYIHE
OaFbITTAJIFAH TOTMBIPAK KOPFAy IIapajiapbl.

Kypovinvimoaywoinwlk acep emy — aJlaMHBIH IIApyalIbIIbIK 1C-OpeKeTI HEMece
Taburar yJAepicli HOTIKECIHJE OY3bUIFaH TaOUFU OpTaHbl KAJIbIHA KETIpyre
OarpITTaJIFAaH aJlaMHBIH 1c-opekeTTepi. Mbicanbl, JaHamadTTapabl KajanblHa KENTIpy,
CUPEK KE3JECETIH >KaHyapyap MEH OCIMIIKTep *oHe T.0. TypJjiepl CaHbIH KajllblHa
KEJTIpPY.

By3ymbuiblk ocep eryai Tepic (KarbIMChI3), all TYPaKTaHIBIPYIIBUIBIK MKOHE
KYPBUIBIMIAYIIBIIBIKTEL — OH (JYPBIC) JIET aTayFa 00JIaIbl.

***

Kopmiaran oprajga KOpFachbIHABI IIOFBIPIAHABIPY OI371H JKbUT CaHaybIMBI3Fa
neiin mamamed 800 k. agaM KOPFachIHABI OHIIPIN JKOHE TMakjganaHa OacTaraH
yakpITTaH Oepl OapibIK ojeMjie YHEeMI apThill OThIpAbl. HoTwmkecinae kaszipri agam
ar3achblHIa KOPFaChIHHBIH 9JIETTET1 LIOFbIPIaHYbl, OHEPKICINTIK Joyipre IediH eMip
cypren amamra kaparanga 500 — 1000 ece apteik. CychIHIApbl CaKTayFa apHalFraH
KOPFAChIH KYOBIpJIapbl Maiianianyra 0ailIaHbICThl KOPFACKIHMEH YJIaHBIN KaTyJIaphl
OailKajFraH >KOFapbl KbI3METTErl KOHE pUMIIKTep/ieH OacKanapbl. KoprachIHHBIH Kell
MeJiepi O13/11H ar3amMbI3Fa JeM/I1 11IKe aJFaHaarbl ayaMeH, 013 maijanaHraH TaMaK
*KoHe 013 imKeH cymeH Oipre oTinm >kereni. Kanra eTkeH KopracbiHHBIH 10%-ra
KYBIFbI aF3ajJlaH IIbIFapblIabl, KOPFACKIHHBIH KaJFaH MeJIIepi CYHeKKe >KUHaIabl.
TorbI3 jkacka JeHiHri Oanaiap ojapiblH aF3ajiapbl KOPFAChIHABI T€3 CIHIPIN ajaThIH
OoJFaHABIKTaH, KOPFACHIHMEH YIAHBIN KaldyFa Kell ImajabiFaasl. KoprachIHHBIH
KAYIITI IIOFBIPJIAHYBI KYKTI SMeNIepeH Il TyMaraH Oananapra 1a *KYFybl MYMKIH.

Kazakcran PecnyOnukacelHIa MaHaWbIHIAa KeHOAWTaK OHOTCOXUMHMSIIBIK
OONBICTap KYPBUIFAH 1pi  METAUIYPTUSIIBIK  KOCIMOPBIHAAD KYMBIC — ICTeimi
(«Kazuunak» AK Ockemen Mmetamnyprusuiblk kemieHi, «tOxmomumeranmy AK sxone
1.0.). Kazakcranna >kpuiCailblH ©HEPKACINTIK MIBIFAPBIHIBUIAPMEH aTMOC(epabiK
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ayara MbIH TOHHAJaH apThIK KOPFAaChIH Tapaiiabl. by yaepicre yinectepine enimizzeri
KOPFAChIH IIBIFAPBIHIBIIAPBIHBIH KAkl kesieMiHiH 99,8%-nan kenetin Kaparanpl,
[Ieireic Kazakcran sxone OHTYCTiK KazakcTan o0JybIcTaphl «Keldacuibuiapy O0JbIn
TaObLIaBI (4-KecTe).

4-xecte. KoprachiH: nepek Ke3/epi, oleyeTTi canaapbl, KOPFaHbIC KYpaJIaphl

JAEPEK KO3J1EPI
- ABUALIMSIIBIK KO3FAJITKBILLITAP - ABUALIMSIIBIK KO3FAJITKBILLITAp
IIBIFAPBIHIBLIAPHI HIBIFAPBIHIBLIAPHI
- KOpFachIH HeT131He Oostynap (Mailibl - KOpFachIH HeT131He Oostynap (Maitibl 6osysap)
Oostynap)
- aBTOKOJIIK aKKyMYJISITOpPJIaphl - aBTOKOJIIK aKKyMYJISITOPJIaphl
- CYMEK YHBIHAH ThIHAUTKBILITAP - CYHEK YHBIHAH ThIHAUTKBILITAP
- (hapdopaarbl KepaMHUKaIIBIK JKaObIHIAP - (hapdopaarbl KepaMHUKaIIBIK >KaObIHIAP
- TeMEKI1 TYTiH1 - TEMEKI1 TYTiH1
- KOpFachIH HEri3iHaer1 00synap/IblH aHbl - KOpFachIH Heri3iHaeri 0osyapIbIH MIaHbl MEH
MEH OeJIeKTepi OeexTepi

9JIEYETTI CAJIIAPBI
- IIITIH KaTThI aYBIPCHIHYBI - IIITIH KaTThI aYBIPCHIHYBI
- aHEeMHUS - aHEeMHUS
- apTPUT - apTPUT
- JKOFapbl Ma3achI3/IbIK - JKOFapbl Ma3achI3/IbIK
- ACKBIHJaHY - ACKBIHJaHY
- 'emornoOun cuHTE31HE oCEPi - 'emornoOun cuHTE31HE oCEPi
- olienaepAiH PenpOAYKTUBTI (YHKUHUSACBIHBIH | - QWeepIiH PeIpOAYKTHBTI (PYHKIUSICHIHBIH
OY3BUTYBI OY3BUTYBI
- caul - caul
KOPFAHBIC KYPAJIIAPBI

- B nopyMeH ToObI - B nopymeH ToObI - B nopymeH ToObI
- KaJIbIIUU - KaJILIIUU - KaJILIIUU
- IEKTHH Kypama - IEKTHH Kypama - IEKTHH Kypama

Cotnan. Pum umnepusicbl yakbIThiHAH Oactam O13/11H YaKbITBIMBI3Fa JCHIH
KeHIHEH KoimaHbutyna. Kene Pumpae ceiHam kocmamapiaH KyMiC TI€H ajdThIHIBI
TazapTy Ke3iHae mnaijgananplrad. KeHe 3amanHaH Oi3/iH yaKbITBIMBI3Fa JCHIH
maxrepiaap MEH Ta3apTy KOHIBIPFBLIAPBIHBIH >KYMBICKEpIJIEpl 9p TYpil aypylapaaH
azan kepni. backa nma kayinTi mamanabiktap Oap. «Kanmak miebGepi CHUSKThI €CiHEH
aybICKaH» ceMjeMi, Kajmnak Iedepi Kajamnak JaiblHaay Ke31HJe MaiijaiaHFaH ChIHAI
KOCBIHJIbUTAPBIHBIH 9CEPIHE YHEMI IIaJJIbIFa/ibl )KOHE COHBIHJIA €CIHEH KU1 aybICaibl
JIeTl TYCIHIIpiIe/.

AKBIICBI3ABIKTAaH OOTEH ChIHAMNIMEH yJiaHy OenruiepiHe OO3FbUITTBHIK, TITEPIiH
TYCYyl, MUJBIH KYMBIC ICT€YIHIH OY3bUTYybl JKOHE KHMBUIAATKBIII PEeQIICKCTEPIHIH
e3repyl. ChIiHamNmeH y3aK >KYMBIC ICTETEHJIE €CCi3 KYH Kelly jKoHE aKall KYITyMEH
asKTaJTybl MYMKIH.

Af3ara CBIHANTHIH OTYIHIH HETI3rl yJecl «KyMic» TIC IUIOMOachl TYpiHIE
Oonmaapl. AManeramazaH TYpaThIH >KeKe TONBIKThIpFeITapaa 40-50%-ra neiiin
ceiHan Oomazbl. OCkl TOpi3/l IomMOaiap ar3ara YIbIH YHEMI ocep €TyiH TyFra3aJbl.
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ChIHAnTBIH ocep €TYIHeH ar3aHblH HMMYHHUTETI TeMeHehai. ChlHam KaHHBIH
ar3a;arel OOTEH JIeHENepiH >KOSATHIH T-KiIeTKalapblH KOoca ajfaHia aK KieTKajaap
MOJIIIEPIH KeMITe/l.

ChIHANTBIH 9cep €Ty Ko3/epl MEH cajaapiaphl 5- KeCTeAe KeATIPiITreH.

5-kecre. ChIHAM: AEpeK Ko37epi, caniapbl, KOPFaHBIC KYpaJIaphl

JAEPEK KO31EPI
- MUHEPaJIJIbl THIHANTKBIIITAD - MUHEPAJIJIbl THIHANTKBIIITAD
- JaCTaHFaH CyIapAarbl OabIK - JaCTaHFaH CyIapAarbl OabIK
- amManramap mIoMOBICHI - amManramap mIoMOBICHI
- YKQPBUIFBIII 3aTTap - YKQPBUIFBIII 3aTTap
- (hyHTHIIHTED - (hyHTHIIHTED
- OHEPKOCINTIK KAJIJIBIKTAP - OHEPKICINTIK KAJIJIBIKTAP
-Cy Herizigjeri 6osynap -Cy Herizigzeri oosynap
CAJLJAPBI
- QJUICPTUSIIBIK PEaKIUsIIap TYFhI3aIbl - QJUIEPTUSIIBIK PEaKIUsIIap TYFhI3aIbl
- ApPTPUT - ApPTPUT
- TyFaHHAaH aKayJsap - TyFaHHAaH aKayJsap
-MH KbI3METiHIH OY3bLITYybI -MH KbI3METiHIH OY3bLITYybI
- IIBIHTAK YKOHE Ti3e OYBIHIAAPBIHBIH JOHEKEP | - IIBIHTAK KOHE Ti3e OybIHAAPBIHBIH JISHEKED
TiIHIHIH KYPBUIBIMBIHBIH OY3bLTYbI TiIHIHIH KYPBUIBIMBIHBIH OY3bLTYbI
- KOPY/H Hallapiiaybl, KaTapaKTa, COKBIPIBIK | - KOPYAIH Hallapiaybl, KaTapakTa, COKBIPIIBIK
- IETPECCUSIIBIK KaFaan - IETPECCUSIIBIK Karaan
KOPFAHBIC KYPAJITAPBI
- 4C TaIIBIKTAPHI - C TaIIBIKTAPHI
- OpaMIKaNBIPAKTHIH TYPIl COPTTAPHI - OpaMIKaNBIPAKTHIH TYPIl COPTTAPHI

ChIHANTBIH MaKCUMaJl MOJIIEP], a3bIK-TYJIK KaTapbIHBIH YKOFAPFhl JICHICHHCH
OpBIH anaThiH koHe KaHamaHBIH TYIIBI CyKOMMAaIapblH MEKEHACHTIH OanbIKTapIbIH
80%-nan (kekcepke, anabyra, moptaH) aHbIKTaNbI OThIp. AKII-Ta 1900 xpiman
Oepl XUMUsAa, aybll IIapyalIbUIBIFBIHA KoHE eHepkacinTe 160 Muuion ¢yHTTaH
aca ceiHanm maknanaHeuiraH. ChIHAM KyMYJISTUBTIK y Oousbim  TaObimaasl. O
KOpIIaraH opTaFa yTThl Oy TypiHJE HEMece METUJICHIHAIl aTMeH Ol yIbl
OpraHUKaJBbIK HBICAH TYPIHJE Tapaiabpl. MEeTHIChIHAN CyFa CIHE/l JKOHE a3bIK-TYJIIK
KaTapblHa J>KMHAIAIBL. ABBIK-TYJIIK KaTapblHAA aJIIbIMEH VJIKEH OabIKTap IbIH
CBHIHAMIIEH JIACTAHYBI 00JIaJIbl MbICAJIbI, OAJBIKTBIH — CEMCEPI.

Kaamuii kopracblHFa KaparaHjaa KayinTipek 00aybl MyMKiH. Kagmuil maHbl MeH
Oybl eTe ybITThl Oonanbl. Kagmuaiy acep eTyi 1lIKI KypbUIbICTapAbIH: OyHpeK MeH
OKIICHIH €JICYJl aypyblHa COKTHIPAJIbI XKOHE paKka aliHanmyHa ceben Oonanbl. Kamgmuii
HUKEJIb-KaJIMH aKKyMYJISITOPJIApPBIH jKacal IIbIFapy YIIiH, COHJal-aK IacTMaccanap
)Kacarl IIbIFapyJa MATMEH JKOHE KATaWTKBII peTiHAe nakmananbuiaasl. Kagmuit
raJIbBAHUKAJIBIK JKaObIH KYPBIIITHI KOPpO3WsiAaH Kopraiiabl. FambiMpmap mIbLIbM
KYMapJIapJiblH aF3achlHAa KaJAMHUIIH eJeyial Memiepl OOJaThIHBIH aHBIKTA/IbI.
«EHXap MIBLIBIMIIIBUIAPY, SIFHU MIBUIBIM TapTYIIBLIAPIbIH alfHATACKIHIAFBl agamiap
Ja KaJMWJIIH I[IAapTThl MOJIIepiH KaObuigan ananbl. KagMuii — KyMyJsITUBTIK Y,
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amamabpl TYpJl yiaHyJapFa yiiblpatagsl. [ unepToHusra ceOemkep Ooasel,
OyHWpekTepre OTim albIll KUHAJIBIN Kajlaabl >KOHE HMMYHUTETTI TOMEHICTE/l.
A¥3anarbl KaAMHUIIH apTHIKTBIFBl OMIP CYPY Y3aKTBIFbIH KbICKApTaJbl, AaHEMUSHBI
TYABIPAJIbI, MBIPBIII, KAJIBIIUH, TEMIP, MBIC, MapraHell )KOHE CEJICHHIH MeTaboIu3MiHe
ocep eTell, OKIEHIH TBIHBIC OJIIapbl aypyjapblHa COKTHIPAAbl OHE KAHIAFbI
cuMdoruTTep MeoIepiH keMmiteai. KamgMumeH ynaHy XypeK, KaH TaMbIpJiapbl
KYMBICBIHBIH ~ Oy3bUTybIHa, Oayblp MeH OYHpEeKTIH JUCTpO(UIChIHA  OKeNiMn
cokTbIpanbl. T — KieTKagap MeepiHiH TOMEHACYIHEH XKoHe UMMYH/IBIK KYHe YIIiH
OMIPJIIK MaHBI3ABl OAPIBIK ar3ajap >KYMBICHIHBIH OY3bUTYbIHAH Kbl KMMYHHUTET
TOMEHIEH 1.

6-kecte — Kammuii: maitna 60iybl, canmapbl, KOpFaHBIC KYpasaaphl

MAVJIA BOJYBI
- TeMEeKi TYTiHi - TEMEeKi TYTiHi
- KYHapJibl TOMBIPAK KaOaThl - KYHapJ1bl TOMBIPAK KabaThl
- MUHEpaJIJIbl THIHAUTKBIILITAP - MUHEpaJIJIbl THIHAUTKBIILITAP
CAJLJAPBI

- aHTHJICHEHI Oasynary, 6acy - aHTHJICHEHI Oasynary, 6acy
- TepiHiH KaObIPIIAKTaHYbI - TepiHiH KaObIPIIAKTaHYbI
- KYPEK aypyJiapsl - KYPEK aypyJiapsl
- TUIIEPTOHUS - TUIIEPTOHUS

KOPFAHBIC K¥PAJIJAPBI
- C nopymeHi xoHe Oacka /1a - C nopyMeHi sxoHe 0acka J1a aHTUOKCHIAHTTap
AHTHOKCUAAHTTAp
- KaJIbIIMHA - KaJIbIIMHA
- CeJIeH - CeJIeH

AroMUHUNA — OYJT yIIbl epeKieniri 6ap »eHu1 Metaul. KenrereH skpuigap 00MbI
aJlaMHBIH aFr3achbl OHBI CIHIPE aJaThIHABIFBI Typajbl €MIKIMHIH KYMOHI OOJIFaH OK,
anaiijla ochl KYHI€ JIEMIH OJ ac YH BIABICTApbIH d3ipJiieyJe KOJIAHBUIBIT KeJel.
ATIOMUHHMITI METUITUHAJIBIK KOIITETeH KypaJaapabl JalblHAAY YIIiH J¢ KOJTaHabl.
Keiine ac cynpiH KypambiHa 1a Tabasbl.

AmomuHMI QoTbracel, ac yi BIIBICTAPBI, TOTHIKTBHIPFBIIIKA KAPChl 3aT TOPI3i
ATIOMUHUN KO3JIepiH JKOI0 ©Te MaHbI3Abl, ce0e0l TaraMHBIH KypaMbIHIa TaOUFH
Ke3Jep/eH (TOMbIpaKTaH) KeJIreH alfOMUHUIAIH Oipriiama Mmedmiepi Oonaasl. backa
Ja Kocmajgap Topi3li, TaMaKTaHYJbIH a3bIKTHIK Ti30eri OOWBIHINA aTFOMUHHUIIIH
IIOFBIPJIAaHYBl  apTajabl. AublreiiMep Oenrici (KOpUTIK aKbUT KEMJIri) aypysl Oap
HAyKaCThIH MM JKaCYIIaChIH/IaFbl ATFOMHUHHHMIIH MOJIIIepl KaJbINThHI MaMagaH TOPT
ece JKOFapbl OOJIATHIHBI AHBIKTAJIFAH. AJTIOMUHHIIIH KOIl YJIECl OChl aypyAblH HET13T1
ke31 0omybl MyMKiH. CoHbIMEH KaTap OanajapblH aca >KOFapbl dCEPJICHTIIITITIHIH
naia 0oJIybIHBIH KOHE MCUXOJOTHSIIBIK KO3FayIIbl peaKIUsAChl OY3bLTYbIHBIH ce0e0i
00JTyBl Ja MYMKIH. /-KECTe/le allFOMUHUI KO3JE€PiHIH KOHE OHbIH 9PEKETIHIH Calaphl
TypaJibl MAJIIMETTEP KUHAKTAJIFaH.
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7-xecTe — AJIOMUHUIL: Maiia 60Iybl, cainaapbl, KOPFaHbIC Kypalaaphl

MAVJIA BOJIYBI
- AIFOMUHUH BIABICTAPHI (OaHKTED) - ATIOMUHUHN BIIABICTAPHI (OAHKTED)
- Ie30/TOPAHTTAP - JIe30/I0paHTTap
- aHTUOKCHUIAHTTAP, TOTHIKTHIPFHIIIIKA - aHTUOKCUJAHTTAP, TOTHIKTHIPFBIIIKA KapPChI 3aT
KapcChl 3aT
- aIOMUHUH Cyab(daThl HATpHil Oap - AMOMUHUH Cynb(aTsl HATPUI1 Oap CHIFBIMIATFAH
CBIFBIMJIAJIFAH YHTAK YVHTaK
- aC TY3bIHBIH Y3/IIKCI3 Maiganany - aC TY3BIHBIH Y3IIKCI3 Maiganany
CAJIIAPBI

- aHeMHsI - aHeMHS
- AnnreliMep aypysl - AnnreliMep aypysl
- KOJIUT - KOJIUT
- arPeCcCUBTI KacecipiMaep - arpECCUBTI )KacecHipimMaep
- KaJIKaHIIa )XaHbIHAAFEl 0€3 KBI3METIHIH | - KAIKAHIIA KaHBIHIAFEl 0€3 KbI3METIHIH KBICHIMBI
KBICHIMBI
- KYHKE JKYHECiHIH 3aKbIMIaHYbI - JKYHKe JKYHECIHIH 3aKbIMIaHYbI

KOPFAHBIC K¥PAJIJIAPBI

8-kecte — Keilip KayinTi TYPMBICTBIK XUMHKaTTapra Oanama 3arrap

XuMHuKaAT Banamachbl Herizneme
JlesoopaHT Ticti ac comaceiMeH cypTiHi3. by Ticrepai
Tazayiay YIIiH 6Te )KaKChl KypaJl.
JlyxoBKanapzasl JlakTapapl KeTipy YIIiH ac COAachIH
Tazajiayra apHajJFaH naiananbIHbI3. Malbl KETipy YIIiH Oip
Kypai Yalrka MYCoTip CIIUPTiHIH TOPTTEH OipiH TYHre

JTyXOBKa/1a KAJJIBIPBIHBI3 KOHE €KIHIII KYH1
TaHEPTEH ac COAAChIMEH CYPTiHi3;
JKbu1pl muTaHbl TY30€H Tazanayra 0oJiasbl.

[ITpIHBIHBI )KBUITHIPATYFA
apHaJFaH Kypajaaap

ASK KWiM Ta3anayra
apHaJFaH Kypajiaap

Jlak keTtiprimrep

Kuhasra apnanran
HOJHUPOIBIAP

Kocmeruka xoue
naphromepus

[TonusTHiieH opamaap

[Tectuunaep

3-4-wi mancovipmanapza apHanan mipex mamepuanoap

Anamaap MeH jKaHyapJjiapFa YJIKEeH Kayill SKOTOKCHKaHTTap OOJbIN TaObLIaIbI.
DKOTOKCHKAaHTTap — KOpIIaraH OpTaHbl JIAaCTAHTBIH JKOHE aiHamajmara Tipi
OpraHu3MIEpAl yJIaHABIPAThIH 3USHBI XUMUKaTTap. OnapablH TYCIMJEPIHIH HET13T1
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KO3JIepl KOCITOphIHAAp OOJBIN TaObIIaAbl: XUMUSUIBIK Cajla, MYHAW-XUMHUS OHEPKOCII
cajachl, METAJUTYPIHSUIBIK CaJia, arall eHJIeY OHEPKACIN callachl, KbUTy KoHE Oacka
71a eHepKacin cananapsl; kedik; KOO xoHe 6acka J1a SHEPreTHUKAIbIK KOHBIPFbLIAP;
aybUl IIApyallbUIbIFBl Cajachl (THIHAMTKBIIITAP, MECTUIMATEP); aTOM SHEPIHICHIH
(pamMOHYKJIMATEP) Nal1aaHaThiH KocimopbiHaap xoue ADC T1.0.

En kayinti 3arrap (Hg, Co, Mo, Pb xone T1.0., Zn, Cu perigge Cd) aybip
MeTajaap 0oJIbI TaObLIaAbl, OMTKEHI 0Jap OpraHU3MHEH MIBIKNaiabl. ATMOC(hepaHbI
a30T okcugiMeH NOx (NO xoHe NO2 a30T TOTBIKTapbIHBIH KOCIACHI) KOHE KOMIPTEK
toThiFbIMeH (keMipTeri ToThiFbl (II) CO) maiimamanran ra3nbl HIBIFAPaThIH HET13T1
JACTaybIITRIH Oipi aBTOMOOWJIb KeJjiri Ooibin Tabbuianel. OnapablH €H Ken
tapanranbl CO xone NOX (xkanmbl ayaHblH JlactTanybsl 60%) 6onbin TabbLIaabl. Aam
ar3achlHA MalIaaHbUIFaH Ta3/bIH Kepl ocepiiepin 9-kecTene KopCeTireH.

9-kecte (1992, X.®. ®penuy OoiipiHINIA) AmaM JEHCAYIBIFBIHA ABTOMOOWIIBICH
IIBIKKAH Tal1ajiaHFaH ra3/ibiH acepl

3usiHabI 32TTAP AnaMm ar3acbIHAa dCepPiHiH HITHKeepi
Kewmipreri okcunui OtreriniH KaHfa TycyiHe Keaepri kentipeni, Oy oinay
KaOumeTTepin  TeMmeHAeTenl, pediaeKkcTepal  TexeHmi,  YHKbI
MIAKBIPAZbl KOHE €CTEH AaibIpbuly HEMece OJIIM-KITIMIe 9Kely
ce6eb1 00Tybl MYMKIH

A3o0T okcui A¥3aHBIH BUPYCTHI aypynapra (Tymay TYpiHE) Ce3IMTaJIIbIFbIH
apTTBIpabl, OKIICHI TITIpKEHAIpeai, OpPOHXUT TI€H ITHEBMOHHS
TYIBIPAJIbI

O30H Jlem amy oOprasiapblHBIH MIBIPHIIITHl KAOBIFBIH TITIPKEHIIpE],

JKOTENI IIAKbIPaJbl, OKIICHIH J>XYMBICHIH Oy3albl, CalKbIH THII
aybIpaThIH aypylapra KapChUIBIKTBI TOMEHJAETEIl, KYPEKTiH
CO3BIIMAJIBI  aypyJapblH AaCKBIHIBIPAJBI, AaCTMaHbl, OpPOHXHTTI
TYIBIPAJIBI

AypIp MeTaIap Icik aypysapblH TYABIPAJIbI, )KBIHBICTBIK JKYHEH1 OY3aIbl )KOHE JKaHa
TyFaH OayanapablH JedexTiiepi

(JJY) JyHuexysumk JIeHcayJblK CaKTay YWBIMBIHBIH Oarajgaybl OOMBIHINA,
JCHCAYNBIK JKarJaiibiHa XeKke (aKTOpIapIblH BIKMAIBIHBIH YJIEC CaJMaFbl: OMIp
cantbl - 49-53%; reHeTUKabIK KoHE dKOJOTUsLIBIK dakTopiap - 18-22%; xopiuaran
opta - 17-20%; nencayinbIk xarnaisl - 8-10% kypaiiasl (10-kecre).

10-xecte buocdepansiH 06acThl OH JacTayllbl 3aTTAPBIHBIH  SKOJOTHSIIBIK
CUIIaTTaManapbl

JlacTayuibl IKOJOTHSIIBIK CHIIATTAMAJIap
3aTTap
1 2
KeMipKbIIKbLT OTBIH J)KaHYBIHBIH OapJIBIK TYpJIepiHe naiiaa 0oa bl
rassl ATMocdepaarbl Ma3MYHBI, OHBIH TEMIIEPATYPAChIHBIH apTThIPYBIHA JKENIEI],

011 skahaHIBIK XKBUIBIHY cajlIapblHa Kayill TOHIIpeI.

Kewmiprek okcuai | OTBIH TONBIK €MeC jkaHybI (OBIKCHIN) apKbLIbI KabinTacaasl. O
aTMocQepaHbIH JKOFapFbl )KbUTY OaJlaHCHIH Oy3a/Ibl.
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10-kecTeHIH KaJFachl

1

2

KyxkipT raszs

Heri3ineH eHepKacil KoCIMOPBIHAAPBIHIAFEI Oynapaa 6onaasl. O
TBIHBIC cally (pPECUPATOPIIBIK) ayPyIapbIHBIH aCKBIHYBIH KOTEPEi,
OCIMJIIKTEpre 3UsH KENTIpe/Ii.

OKTAC JKOHE KeHO1p TIHAEPAl mipiTin xidepei.

®docdarrap TeiHaliTKBIITapAa 60aabl. ©O3¢H MEH KO CyJIapblHbIH €H 0acThl
JIacTayIIbl 3aTTap.

CelHan ABBIK-TYJIIKTIH, 9cipece TeHi3/IeH IIBIKKAH TaraMaap/IblH ¢H KayinTi
nactaymbIckl. OJ1 opraHU3M/Ie JKUHAKTAIA bl )KOHE JKYHKE KyieciHe
3USHIBI 9CEp eTel.

Kopracsin bensun kypambina kipezi. DepMeHTTEp XKYiieci MeH Tipi
KacyIlauap/IblH 3aT aIMaCybIHA dCEp €Te/i.
Mymnaii [TnmankTOH OpraHu3Mepi, OanbIKTap, TEHI3 KYCTaphIHBIH KOHE CYT

KOPEKTUICPIHIH OJTIMiHE anapabl.

JAT (muxaopaudeHu

[asia Topi3ainepre oTe yibl. BalbIKThI %KoHE OANBIKKA apHAIFAH

TPUXJIOPMETUIMETAH ) YKEM PETIHAETI OpraHu3MICP/Il ONTIPE/I.

JKOHe O0acka a Ke0bici kanteporen i 00IbIm TaObUIA b

TECTHUIMJITED

Paguanusg Pykcart etisireH 1o3agan achlm KeTce, KaTepi iCiKTep jKoHe

TCHETUKAJIBIK MYTAITUsIFa OKEJIEIi.

TakpipbiObl «MyHall — KQJINbIHA KeJIMEHTIH pecype».
Keiic TakpIpblObl: OHEPKACINTIH OHAIPYIII cajlaiapbl — UTUTIK M€ dJ1/1e KaprbIC

na?

Makcatbl — OHepKocINTIH MyHal eHipyIll cananapbiHblH Kacnuii TeHi31HiH
AKOXKYHECIHE 9CEPiH aHBIKTAY.

OTki3y QopMackl — MmiKipTaac.

Keiic 6oiibiHIIA )KYMBIC 3 Ke3€HJE KYPri3iiei:

1. bimim anymsLiapabiH Kelic MaTepraiIapbIMEeH JKeKe JKYMBICHI.

2. lllarbra TOITapAAFHI )KYMBIC.

3. Xanmel

miKipTanacra

m1arbIH TOoITap JKYMBICBIHBIH HOTHIKECIH

MPE3CHTAMIIAY XKOHE caparrama )acay.
Keiic Tangaybsl 60WbBIHIIA YCHIHBICTAD:
1. XKarnadarneH TaHbICBIHBI3AP.
2. Manp131b1 hakTopapasl aHBIKTaHbI3IAP.

3. O31H13111H MaHbI3/bI (AaKTOPJIAPBIHBI3FA TaJAay KaCaHbI3.

4. ©O3eKTl MACeJICH] aHBIKTaHbI3.

5. Op Oanamanbl TaHJayabl OarajaHbI3 *KOHE ©31HI3 YCHIHATBIH €H >KaKChI
KYPCTBI TaHIAIl aJIBIHBI3.

6. O31HI3/IIH TaHIaybIHbI3Fa apHaJFaH HEr13/l1 aHbIKTaHBbI3.

6.1 Tanceipma: Kamaran MyHall K€H OpHBI MBICAJbIHIA MYHAll K€H OPHBIHBIH
KYMBICHIH CHUTIATTaYy.

6.2 tanceipma: Kopimiaran oprara (Kacnuii TeHi31HIH OMOTYPIIUTIKTEpiHE) MYHA
CaJIaCBhIHBIH 9CEp €Ty epeKIIeNIKTepIHe Tajaay )Kacay

6.3 Ttamnceipma: MyHaii-ra3 xoOajapblHbIH KOpIIaraH OpTara >KarbIMCBI3 dCep
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€TyiH TOMEHJIETY IIH MYMKIH >KOJIZIapbIH aHBIKTAY.

6.4 Tanceipma: Kacnuii TEHI3IHIH COJITYCTIK jKaFajdaybIHIAAFbl DKOJIOTHSIIBIK
axyalJbl OKGHUIJETyre HWKeM/l MIeHNMACPAIH JKOJJIApblH d3ipjey. ATanraH
KargasTra Oyl IICNMIMHIH HEJNIKTEH HEFYPJbIM  KOJIAMJbI  IIenIiM  OOJIBII
TaOBUIATBIHBIH HETI3/1EHI3.

Keiic maTingepi.

**k*

Mymnaii - Oy Kypaeni KeMIpCyTeKTEep MEH KypaMbIHAa IIaMajibl MeJIIepae
OTTEK, KYKIPT ’KOHE a30T Kocmaiaphl 0ap KeaiMTeK, Mailibl CYHBIKTHIK. [kl myHait
KOHE TaOWFHU ra3 KYpJIBIKTa Ja, MYXUTTBIH TYOIHJIE /Ie OHINIA TEPEH eMeC TePEHIIIKTE
ke3aeceni. JKeHim HeMece KYKIPTCI3ICHIIPIITEH JEN aTalaThlH HEFYPIbIM Oaralibl
MYHaWIBIH KypaMmblHIA IIaMajibl MOJIIEpAe KYKIpT meH Oacka aa 3arrap OoJiajsl
’KOHE OHBI KeliH OCH3WMHIre aHaAbIpy aa >keH1. KypaMbiHaa KYKIpT HEFYpJIbIM a3
OoJica, MyHaiabpl >Xary OapbIChiHIAa aTtMmocdepara KYKIPT JAUOKCHUJIIHIH HIBIFYBI
COFYPJIBIM a3 00ya/bl. AybIp HEMECe KYKIPTTI MyHall HeFypJibIM Oarachl3 (a3 Oaraiibl)
Oonpinm caHamanbl. MyHnmaW MyHaibl Ta3zanay oTe Kyplell >KoHe OeH3UHTre
alHaNIBIpy KbIMOATKa TYCE/i.

Erep aHTUKIMHAIBI KOTEPUTYAIH aCThIHAA CY *KOHE TaOUFHU Ta3blH JKETKIIIKTI
KBICBIMBI 00Jica, erep Oy *Kepjae CKBaXKMHA OyprbuIaca >KepJiiH OeTiHe MyHaWIbIH
Oenri Memmiepi keTepine amanasl. MyHAall CKBaXMHAIAp MYHall OypKakTapbl Aem
aTamanbl. AJFalKpl MYHAWIbl aidy ©31HIH KypamblHA, CaliMaK KYIIiHIH OCEpiHEH
CKBOXMHAHBIH TYOIHAEC KWUHAJIFAaH MYHAWIbl TApTHII MIBIFAPYIbl KaMTHIBL. by
JKarIai1a HeFYPJIbIM aybIp JKOHE aKIa MYHal TapThIN aIbIHOAMIbI.

AKna MyHaiapl TapThINl aJlFAaHHAH KEHiH, KaJFaH HEFYPJIBIM ayblp IIMKI MyHal
OpTaJIbIK CKBaXXMHaFa Kipyl >KOHE >KepHiH OeTiHe KeTepulyl VIIH, KepIiiec
CKBaXMHAJIapFa Cy KyWbLIaabl. byn pociM MyHail eHOIpyAiH €KIHIII 9Mdicl JereH
aTreH Oenrial. OAETTe ajFalllKbl KOHE eKIHII MYHaWbl IIbIFapy OapbIChIHIA KEH
OpHbIHAA Oap OapiblK IMMKI MyHalablH 1/3 >KybIFbl FaHA TapThUIBII aJIbIHAJIBI.
CkBa)KMHaJ]aH TapThUIBII aJIbIHFAH IIMKI MYHal KYOBIp *eJicl apKblUIbl MYHAH albIpy
3aybITTapblHa KiOepineai. 3aybITTa 01 OCH3WH, Ma3yT, JAW3€Ib OTHIHBIH, acdaabT
KoHe 0acka Ja KOMIIOHEHTTEpPIH OeJlin ajay YIIH KbI3ABIPhUIAAbl JKOHE CY3YIeH
oTKI3lIeAl. OWTKeHl Oyl KOMIIOHEHTTEp TYpJl TeMIieparypaia KalHaliel, ojap
PEKTUPUKAUSITBIK KOJIOHHAJIAPABIH TYPJIl ACHICHIIePIHAC )KOUBLIABI.

MyHaii-XUMHSUTBIK, OHIMIEp 1T aTajJaThiH KeOip KOMIIOHEHTTEp IJIacTMAcCa,
CUHTETUKAJIBIK TAJIIBIK, IECTULUATEP JKOHE KOINTereH 0acka eHiMAep YUIIH LINKi3aT
PETIHE KOJITaHbLIA b,

**k*k

2002 xpuabl ambuirad Kamaran MyHall KeH OpHbIHAA, anFambiiaa 2020 xbuira
nerin kyHiHe 1,5 MiH. OGappenb MyHal eHIIpiIeAl JeN >KOocmapjiaHFaH OOJIaThIH.
MyHnaii kejiemjie ©HIIPY OHBI JYHHE JKY31HIH €H YJIKEH KEH OpHBI peTiHJe, al
Kazakcranipl — IyHUE KY31HIH aIbIHFBI KaTapJibl MyHal OHAIPYIII €J11 KepceTep e/I.
Anaiina, Ka3aKCTaHIBIK MYHAWABIH XWMHSJIBIK ~ KYPAMBIHBIH — CpEKIICIITIHE
OalIaHBICTBI (MEPKAIITaH TOPI3/ll, KYKIPT JKOHE 0acKa Ja yJaHIbIPFBIII KOCTalap IbIH
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©T€ JKOFaphl KYpaMbl) )KOHE K€H OPHBIH UTEPYIH KUBIH JKaFAaiiapel (MYHAUIbIH T
’KOFapbl KBICBIMBIH KOCa allfaH/a, KaTtaja KJIMMaT jKOHE TEHI3re aKblH OpHAJIacybl),
OChIHBIH 0opi Kacnuii TeHI31HIH HO31K SKOXYHECIHE amaTThl acep €Tyl MYMKiH.
CoHbIMEH KaTap OChl aiiMaKTa eMip CYpETiH agamaap YIIiH Jie.

Ockhl cebentepre OananbicThl Kamiaran MyHail KeH OpHBIH UTE€PY XaJIbIKapaibIK
KOHE JKEPruliKTI YKIMETTIK eMec YHbIMIapAblH Ha3zapblHa uUTiHIN OTblp. FOY
TaHBICTBIPYFa apHaJiFaH camapbl COHFBI OipHeme xbuia Contyctik Kacnuiiain
OMOJIOTUSITBIK KONITYPITITIHIH a3al0blHA KOIITETEH HAKTHI IQJIENICP KHUHAIBI.

2013 »xbutbl ConrtycTik
Kacoumitnig Ka3aKCTaHIbIK
xaranayblaya rana 2000-uan
acTam Oekipe KOHE
OalbIKTapAbIH ~ Oacka  Ja
Typsepi xoHe 300-1eH acTam

CYTKOPEKTLIEep el
TaOBIJIFaH.

banbikrapnpiH  caTyra

AKapaMcChI3 KBIJIATBIH,

I{amazaH KEH OpPHbl
oJIapAblH  aypybl Typabl

Mynatii ynbipine scabvicvin Kani2an Kyc

«benyea» banvizvl

Jlamba aybutbiHBIH (AThIpayka akbiH, Opasl e3eHIHIH >KarajayblHAa OpHAaJIacKaH)
TeHi3mIyiepl jae xabapiaraH OOJaThIH, OCBIFAH YKcac jgonengemernep baytuno
aybUIbIHJIA Ja KUHaKTainrad. KehOip >KepriumkTi TYPFBIHAAP COHFBI OHXKBUIIBIKTA
ATbIpay, coHjai-ak, MaHFbicTay OOJBICTapbIiHAA OajblK OHAIPY KOCIMIILTITIHIH
e0yip azaliFaHJIbIFbI TYpalibl Xabapiaiiabl. by Tek

KpI3b1T KiTamka eHTi3UIreH KacIuHIiK Oekipe, akcepke Topi3/l OalbIKTap FaHa
eMec, OanbIKTapAblH Oacka TYpJIEpIHIH JA¢ JKOMBLTYy Kaymi Oap. XasabIKapajbIK
TaOMFATTBl KOHE TAaOWFH pecypcTapAbl Kopray ofarbl ymiH Kacnuii TeHi3iHiH
COJITYCTIK JKaFajaybl YBUIABIPHIK IMAITy >KOHE cayJa-caTThIK Typiepi OOWBIHIIIA
COHFBI ayZiaH OOJBIT KaJabl. AThIpay OHIPIIK OpTaibiFbl, Kopimaran opTaHbl KOpray
MuHHUCTpITT OacmIbUIapBIHBIH KOHE AThIpay MyHal >KOHE Ta3 MHCTUTYTHI ©HIPIIK
OKOJIOTHSIIBIK MOCEJeNep FhUIBIMU OPTaJIBIFBIHBIH mpodeccopel M. KuspoBmnen
Kanmbl  OAJBIKTapABIH  KOPBIHBIH — a3alfaHAbIFel  fonennaeHal  [IIsiHapFsIHaa,
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OaNBIKTapIbIH MOMYJISIIHUSCHIHBIH a3al0bl OaJbIK aylaylibl KEePriIiKTI TYPFbIHAApFa
na ocep ereal (Mbicanmbl, JlamOa aybulblHIAa OayibIK  IIApYalIbUIBIFBIHIA
typreiHaapaeiH 2500 amam 45%-b1 ).
KbI3p11 KiTamkKa €HTI3UIreH >KOMBLIBII
KeTy  ajAblHAa  TYpFaH  Kacluid
UTOATBIKTAPBIHBIH TYPJIEPIHE KATHICTHI
, Contyctik Kacnuii keGeroaiy Tapany
alimarpl OOJBITT caHanaabl. baytuHOma
Contycrik  Kacnuiiniy  ManFrbictay
eHIpiHe TaObulFaH OipHelle OHJaraH
eJl  UTOANBIKTapAbl 63  Ke3IMEH
KOPEreHIIrH alTKaH.

baytuno aybUTBIHBIH
TYPFBIHJIAPBIHBIH, KYOJIITiHE CoMKec
npodeccop M. KusipoB Oyt sxarmaiapl
Karmaran ’KOOaChIMEH
OattnansicTeipansl. HIIO TapanbsiHan
xkobara  Oakputay  kacay  JKOHE
KEPrUTIKTI TYPFBIHAAPABIH Xa0apblHa
Colikec , Kacmuili HWTOAJBIKTAphl KOHE
0acka TeHI3 jKaHyapiapbl JKbUI CalblH KYKIPT KBIIIKBUIBIMEH koHe T.0. Kamaran
MyHall IIbIFapaThlH OpPBIHAAPbIHBIH Kacnuii TeHi3iHe KYWbLJIaThlH JIaCTaHFaH
3aTTapbIMEH YJIaHaJbl.

[Ipodeccop M. KuspoB xabapnarannait, Kamaranaa 1 Tonna myHai amy - 110
KI' KYKIpTKE TeH Oo0jaabl , OHBIH KPUCTAJJBIK TYPIHJE €Il 3USHbl OOJIMaraHbIMEH,
Oipak ambIK Kajaca eTe KayinTi Oonanbl. On 631HIH XUMUSJIBIK KYPBUIBIMBIH
e3repteni. KykipT KbIIIKBUIABI >KaHOBIPABIH >KayybIHBIH OipiHIm ce0ebi OombIm
TaObLIa/Ibl.

ConTycTikKkacuii MyHalbl KYpaMbIHA SKOJIOTUSFA KOHE alaMIapablH OMipiHe
KaTThl ocep eteTiH 40%-Fa TapTa yibl JacTanrad 3aTTap Oap. Kamaran myHaiibiHaa
KE37eCeTIH MEpKanTaHgapJa oTe KayilTi JlacTaHFaH  3aTTrap  Ke3jeceni
(MeTunMepKanTaH  JKOHE  ATWJIMEpKanTaH).  AJIBIHFaH  [IMKI  MyHainarsl
MepKaInTaHIapabl KO0 €H HeTi31 Mocene 0okt Tadsutansl. [1o cmoBam mpodeccopa
M. KusipoBTBIH €31 OoiibIHIIA, , MepkanTaHHBIH 0,001 Mr/M3KoHIIEHTpaIUSICH ajaM
eMipi yuIiH aca KayinTi. AWTeIN eTyimi3 KaxeT Heo0XoauMo OTMETHUTh, YTO
COTPYIHHMKM OTJeNla «KOpLIaFaH OpTaHbl KOpFay» KOMIAHUACHI OeJIMiHIH
kbi3MeTkepiiept (Hopt Kacmman Omnepeiitunr Kommnanusicet - HKOK) e3nepinin
3epTTeYJepiH IKYPri3in, UTOANBIKTapAbIH ediMiHIH cebebin anbikraasl. HKO
KoMMaHusichl MeHemkepl E. BorosTeiH mikipi OOWbIHIIA WUTOAIBIKTAPABIH O©JIIMIHIH
cebel1, 006a macTepesie30eH JKoHe callbMOHeNIe0eH aybIpybl, HIMMYHIBIK *KYHECIHIH
QJICIpeNl  HOTWIKECIHJIE XPOHUKAJIBIK TOKCHUKO3, TOWBII TaMakKTaHOay, KbICKBI
KarJalnapelHbIH ~OYy3bUTybIHA oKelyl. OTKEeH KpUlgapiarbl OepuireH Tanjuay
OOMBIHILIA,KOKTEM/IE KOHE >Kaz/la , KYy3/€ JAKTalMsUIbIK Ke3€H asfblHJa HeMece
CUBapsl KE3CHIHJE oJICIpereH, JKyJAereH WTOaJbIKTapAblH Oanajmapbl  eJej.
Kemennenren keseHine OapiblFbl 5-7% >xyaereH cuBapeisiep kananasl. Kemnreren
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KbIIIap OOMBIHIAFBI MANIIMETTEp OOMBIHINA TYPJl ceOenTepMEH JTaKTAIMSUIBIK KOHE
JUHOJBIK Ke3eHjaepseri tenaepiHin eniMi (30 kantap — 10 naypsiz) 10-15% -nan
30%-ra peliin kypahael. WTOanmbIKTapablH KemnTereH OOKTepl MeXaHUKaJIbIK
COKKBIZIaH MY3 apachIHja Kaly, alllTBIKTaH, KAaHATTHI KBIPTKBIIITAPIBIH aybIIbIHAH
eneni. Oceutaiima omnap mnpodeccop M. Kuspor nen HIIO mikipiepimMeH o3
KeJCIeyIIUTIKTePIH OUIIipai.

5. ¥ChIHBLIATBIH d1e0ueTTep Ti3iMi

1. Xwumus — HypaxmeToB u np. - Anmatel: Mekrten, 2013
2. Xumusy, 9 kiace, M'abpuensa O.C.

3. Xwuwmmus. 8 knacc. Hypaxmetos u ap. - Anmarer: Mekren, 2012. — 216 c.

4. Xwumus. 10 xnacc. Yuebnuk + CD. Pynsurtuc I'.E.- Mocksa: Ilpocsemienue,
2014.

S.

6. Bepxosckuit B. H., T'onbadapo . JI., Cmoprouckuit JI. M. Meroauka
IpernojlaBaHusi XMMUU B cpefHel mmkoie. M., 1c.

7. 3aiiueB O. C. Xumus. CoBpeMeHHbIN KpaTkuii kype. M., 19c¢.

8. Kupromkun J[. M. MeToauka npenojaaBaHusi XUMUK B CpeaHEH mikoje. M. ,
19c.

9. Kuptomkun J. M., [lonocun B. C. Meronuka odyuenust xumun. M., 19c.

10. ITonocun B. C. llIkonpHBIM SKCIIEPUMEHT MO HEOPTraHUYECKON xumuu. M.,
19c.

11. IToranos B. M., Xomuenko I'. I1. Xumusa. M., 19c.

12. Xonakos FO. B. O6mas u neoprannueckas xumus. M., 19c.

13. T'abpuensim, O. C, OctpoymoB U. I'. Xumus. 9 kin. Metoauueckoe nocodue.
— M.: Jlpoda.

14. T'abpuensa O. C, OctpoymoB . I'. HactonpHast kHura yautens. Xumus. 9
k1. — M.: [poda.

15. T'abpuensa O. C, OctpoymoB M. I'. O6mias xumus B TecTax, 3ajadax,
ynpaxHeHusx. M.: [lpoda.
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TypMbICTa¥FbI 3aTTAPMEH KIHE KYObLIBICTAPMEH TAHBICY APKbLJIbI XUMUS
KYpchl 00MbIHIIA KOCHIMILA Ol1iM Oepy OaFmapJiaMmachl

1. Tycinaipme xa306a

TypMbICTaFbl 3aTTapMEH KOHE KYObUIBICTAPMEH TAHBICY apPKbUIbl OKYIIBUIAPIbIH
XUMHUSL KYpChIH OKYbIHA 1IIKI MOTHBALMACBHIH, OKYLIbUIApAA 3€pPTTEY >KYMBICHI
MOJICHUETIH KaJbINTACTBIPY, ©31HIH JIEHCAYJIbIFbIHA YKBIIIEH Kapaynabl TopOueney
MakcaTbIHAa MEKTEIN OKYyIIbUIapblHA KOChIMINA OuliM Oepy yuIiH TypMbicTarbl
3aTTapMEH JKOHE KYOBUIBICTAPDMEH TAaHBICY apKbUIbl XHUMHS KYpPChIH OKBITY
OarapiiaMachliH YChIHYFa OO0JIaIbI.

XuMusiTaH KochbIMITia OiliM OepyAiH ochbl OarmapiiaMachl OKYIIIBIHBIH KaJIITbI
JTYHUETAaHBIMBIH apTThIpyFa OaFbITTAlIFaH, OKYMIBUIAPJBIH OKBITYIBIH >KOFapFBI
CaTBICHIHJAFBI KOCIMTI €I9yip CaHallbl TYp/e TaHJayblHA BIKMAT €Telll, OUTKEHI OH/Ia
FBUTBIMHU-3€PTTEY OAFbIThI KAMTHUIAIBI.

Herisri wumescel 3arrap, ojapAblH KacHETTepl MEH TYPMBICTa KOJJIAHBLIYBI
TypaJibl OKYIIBUIAPIbIH O1LTIMAEPIH KeHENTY 11 OlITipe/i.

Kocbimiia 6imiM  Oepy Oarjmapiamachl OKYLIbBUIApJbIH OHOJIOTHS, XHUMHS,
BaJICOJIOTHSl MOHAEpl OoWblHIIA OuTiMAEpiH  OIpIKTIpeni, OJaplblH  >KaJIbl
JTYHHETAHBIMBIH JTAMBITAIbI.

barnapaama makcarhl:

— TYPMBICTarbl 3aTTAPMEH >KOHE KYOBUIBICTADMEH TaHBICY apKbUIbl XHMUS
KYpPCBIH OKYJla OKYIIbLIAp/bIH 11IKI MOTUBALUACHIH KaJIbIITACTHIPY;

— OKYILIbLIapJa 3epTTey MOICHUETIH KaJbIITaCThIPY;

— O3 JIeHCAyJIbIFbIHA YKBINIEH Kapay/bl TOpOueney.

barmapnama 8-11 ceiHBIN OKymibuIapbiHa apHaubin, 204 caraTka €CEenTeNreH,
OariapiaaMaHbIH 9pOip TaKbIPHIObI O1p cabakka CoMKec KeJe/l.

2. Kypc ma3myHblI

1. CabakrapaplH KONIIUII OKYyIIBIAPABIH alJbIH ajla O03bIK KBI3METIH
0oJKkaiiipl, cabak Ta COHBIH HET131HE KYPaCThIPbLIAIbI.

2. MyfaniMHIH e, OKYNIBUIAPJBIH J1a 3epjieliey OOBEKTIIEpI MEH KbI3MET
HBICAH/IApbl OPTYPJIl OOJIATHIHABIFBIH €CKEPE OTBIPHIN, OChI OarjapiiamMa oJap/IbIH
HIBIFAPMAIIBUIBIK 9JICYETiH JaMBITyFa BIKITAJ €Te/Il.

3. ¥CBIHBUIBIN OTBHIPFaH KOCHIMIIA OimiM Oepy Oarmapiamachl TaMaKTaHYAbIH
HKOJIOTUSITBIK YKOHE THTMEHANBIK MaHbBI3IBUTBIFEI, TAMAK OHIMAEP! MEH OJIap/IbIH ar3a
YIIiH MaHbI3ABUIBIFBI TypaJIbl MAJIIMETTED alyFa MYMKIHJIIK Oeperii.

4. OKymbutap YTBIMIBI TaMaKTaHy OOMBIHINA YCBHIHBIMAAD ajaabl, OUTKEHI
TaMaKTaHy — KOpIIaraH OpTaHbIH MaHBI3AbI (PAKTOPHI, OJ aJaMHBIH aF3achblHa dCcep
erel.

5. Okyusuiap 3epTTey KYMBICTAPBIH OPBIHIAY bl YHPEHE/I.
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3. TakbIpBINTHIK KOCHIAP

barpapnama 204 caraTka €CENTeNreH.

— [IprrapmambuIbIK KYMbIC — 10 KyMBIC.

— 3epTTey KbI3METI — 8 )KYMBIC.

— IIpakTHaNbIK XKOHE 3€pTXAHAIBIK KYMbICTap — 15 carar.
— OKckypeust — 3.

— Kondepennus — 2.

— Xeke xoHcymbTamus — 44 (FRUIBIMU-TIPAKTUKAIBIK KOH(EpEHIUsIapra
JAWbIHJIBIK ).
— Kepme — 1.

bipiami cabakta oOKymibUIapra OapiblK OKYy KypChl KE3€HIHAET1 OJapiblH
KbI3METI OOWBIHIIIA KOPBITHIHIBI COHFBI cabakTa »acalaThIHbI, Y3MIK KYMBICTAp
AHBIKTAJIATBIHBI )KOHE aTall OTIIETIHI Typasibl €CKEPTUICI].

XUMUSIIBIK JIEMEHTTEPAl 3epAeiiey Ke3IHJe XUMMSIIBIK SJIEMEHTTEPJIH Kep
KaOaThIHJAFbl KOHE aJaM ar3achbIHAaFrbl Ma3MYHBIHA CaJNBICTBIPY JKYPrizy KoHE
KOMIpTErlT MEH KPEMHHU aTOMIapblHbIH KYpPBUIBICHI HETI31HAE HEre KemipTeri —
KaHJbl TAOWFATTBIH HETri31l, al KPEeMHUW — »KAHChI3 TaOWUFATThIH HETi31 EKEHIH
TYCIHAIPY YCBHIHBLIA/IBI.

Kepamukanbl, miacTMaccaHbl 3epAENiereH Ke3[e KOJJIEKIUS KYpacThIpy
OOMBIHILIA IIBIFAPMAIIBUIBIK JKYMBIC JKYPri3y YCHIHBUIAAbl. OJETTe KOJUIEKLHUs
KYpacThlpy  NPAKTUKAIBIK JKYMBICTapFa  JkKarajubl, Oipak Oyl  KYMBICTHI
HIbIFAPMaIIbUIBIK TYPFBIAH J1a OTKI3yre 00Jiajbl, OUTKEHI OHbl OPBbIHJAFaH Ke3/le €H
OPTYPIIL TOCUIAEP KOJMAAHBLTYBl MYMKIH.

Mpicanbl, yirinepiai SKMHAKTay MEH JKyHelneHalpyAeH O0acka, KepceTuireH
MaTtepuaiiapAad KoJijaH OyibIMIap jkacayra, KOJEKIUSHBI KbI3BIKTHI (PaKTiIEpMEH,
xabapJiiamanapMeH >koHe T.0. WUTIoCTpalusiiayra 00iaibl.

Kip yy mnpoueciH 3epleiereH Ke3le 3epTXaHajblK TaxipuOe kacay
YCBIHBIIAbI, OHBIH OapBICHIHAA Kip JKyaThlH KypaJAapblH Kyy KacHETTepiH FaHa
€MeC, COHBIMEH KaTap 9pTYpJl KarJainapiaa >Kyy TUIMIUIITIH CalbICTHIPBIN KOpyre
0omanpl.

«lakrapapl keTipy» TOKIpHOECIH KOPCETKEH Ke3/le TaOMFaThl dpTYpJl (MaiJibl,
’KHUJIEK IIBIPBIHBI, TOT 0acy) JaKTapIbl KETIPY JKOJIIApbIH KOHE SPTYPIIL JaK KETIPEeTiH
KypaJIiapblH TUIMIUITIH KepceTyre Oosanpl. CaThill anaTtblH Ke3Je eCKepy YILIiH
KYaTblH OHE TazaJJaWThIH KypaJlJapJblH ajaM ar3achblHa OCEpiHE epeKIle Hazap
aynapy Kepek.

Kocmetuka sxoHe napdroMepust KypanaapbiH 3epaenere kesznue « CynymbiK xKoHe
JE€HCAYJIbIK SHIMKIONEAUSCHIH KYpPAaCThIPY» IIbIFAPMAIIBUIBIK JKYMBICBIH ©TKI3y
ychIHbUIaAbl. OChIHAAN Kypanaap/ibl )KMHAY KOHE CUIIATTay OOMBIHIIA KEKe, KYMIEeH
HEMECe TOMNTHIK J>KYMBIC Kyprizyre Oomanel. JKWHaKTamFaH MaTepUasbl
KYHETeHIpY *KoHe Olp TOMKa KUHAKTAy KEepek.

3USHABI QNUETTEPIiH XHUMMSCHIH 3epraeiey OoWbIHIIA cabakTapra TeMeKi
HIETY/IH, €CIPTKIHIH XOHE aJKOTOJIbJIH aJlaM ar3achblHa 3USHIBI BIKMAJIbl TYypasbl
03BIK TaricblpMaiap 6epy YChIHbUIAIbI.

TypMBICTBIK KaJABIKTap bl 3€pIeereH Ke3/1e *00aHbl TOMIEH 931pJiey KYMBICHI
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KYPri3uiesi. Op TOI KaTThl TYPMBICTHIK KAJIJBIKTAPIbI KaliTa OHACY/IIH MPAKTUKATIBIK
TYPFBIJIAaH JKY3€re achlpyFa OOJIaThIH, TIKEJIEH ©37epl KaThica ajaThlH TOCLIIH
YCBIHAJIBI koHE KopFraibl. [Ipy n3yueHun ObITOBBIX OTXOAO0B MPOBOAUTCS TPYMIOBast
pa3paboTKa MpoeKTa.

«[latimanel KeHecTep Oepemiz» aTThl KOPBITHIHABI Ca0aKThl aTa-aHAJIAP]IbIH,
MYFaTiMIEPAiH, OKYIIbUIApIbIH KaThICYbIMEH OTKi3yre Oosaapl. Onapaa oKylIbLIap
HEHI YpeHreHaepin kepcete anaabl. KypcThl oKy Ke3eHiH/I€ OpbIHAAIFaH OKYUIbLIAP
’KYMBICTapBIHBIH KOPMEC1 OTKi311e/l1, OKYIIbUIApAbIH Y31K )KYMBICTaphI aTan eTiIeal
KoHEe HarpaaTananbl. by cabakTel Mepeke peTiHae A€ OTKi3yre 0oJiajbl, TeK OHBI
YUBIMIACTBIPY/IBI )KOHE OTKI3Y/ll MIBIFAPMAIIBIIBIKIIEH OMIACTHIPFaH JKOH.

4. 9uicTeMesiKk KaMTaMachI3 eTy

KypcThl icke acelpyFa Kipic€ OTBIPBIN, OKYIIBUIAPJbl OHBIH MAaKCaThIMEH,
Ma3MYHBIMEH, JKYMBIC  HBICAaHAAPbIMEH, >KOCHApJIAaHbIl  OTBIPFAH  OKBITY
HOTUXKEJIEPIMEH TAHBICTHIPY YCHIHBLIAIBI.

5. ¥ChIHBLIFaH 9/1e0ueTTep Ti3imi:

1. byukyc I1.®d. Knura nis urenust no opranndyeckoi xumun. M., 2005.

2. Bosk JILA. Kak coxpanuTts 310poBbe. OMck, 2013.

3. Tazera «Xumus». Ne 1. 2000; Ne 24, 25. 2011.

4. Tazera «Xumusi»y. Ne 16. 2000; Ne 10-12, 23. 2001., Ne 32. 2001., Ne16-19.
2001., Ne 38, 40, 43. 2001., Ne 39, 41. 2000; Ne 23, 26. 2001., Ne 8, 9, 13, 14, 22.
2001., Ne 8,9, 14, 20. 2001.

5. Tompadensn M.I'. Xumus u o6miectso. M., 1995.

6. I'pocce 3., Baiicmantens X. Xumus 1yist mo0o3HaTenbHbIX. JI., 1987.

7. HWsuenko JI.A., Maxkapenss A.A. Baneosnorus Ha ypokax HEOpPraHUYECKOU
xumuH. Tobonsck, 1998.

8. Koznosckuit A.JI. Xumus B 01Ty / Cepust «Xumusin. M., 1974. Ne 9.

9. Kpunman B.A. Kuaura nis areHust mo Heopranmueckoi xumuu. M., 1993.

10. Ky3smuna H.U. [Ipuknannas skojorusi U 340pOBbe HaceneHus // Merton.
nmocobue. Beim. 1. Omck, 1997.

11. Kykymkun FO.H. Xumus Bokpyr Hac. M., 1992.

12. Makapora H.A. u nap. Baneomoruss u opranudeckas xumus. Pabouas
tetpaab. Beim. 1. M., 1997.

13. Makapora H.A. u ap. Baneomoruss u opranudeckas xumus. Pabouas
teTpaab. Bein. 2. M., 1997.

14. MakapoBa H.A. IIporpammsl crietikypcoB 1o xumuu jaisg 10-11 k. // O6m.
IIKOJI €CT. Hay4H, npoduist. Omck, 2002.

15. TTansueB A.U. [Mutanue u 3m0poBbe. HoBocubupck, 2004-06-23.

16. ITomoB A.M. Xumus u sxonorust. Omck, 2002.

17. ITonoB A.M. Xumusi 1 oxpaHa OKpyxKarwueh cpenpl B OMCKOM pEruoHe.

9. 1., 4. 2. - Omck, 1999.
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«I'eorpapus» noHi

Kazipri 3amMaHfbl Ka3aKCTaHIBIK MEKTEMNTI XaHAPTy TYXKBIPHIMIAMAChl JKaJIITbI
OuriM OepyaiH >kaHa OachIMIBIKTapbIH aWKbIHIAN Oepai, oJlap OKYy IPOIECIHIH
MOJICTIH KaJBINTACTBIPY MYFaliM MEH OKYIIBIHBIH ©3apa BIHTHIMAKTACTHIK KapbIM-
KaThIHACTAPBIH JaMBITY, OKY KBI3METIHIH OpTYpJi TYpJepiH TNaimamaHysl
KaMTaMachl3 €TETIH OKBITYIbIH OPTYPJl OMICTEpiHIH YiuleciMal OOybl HeEri3iHie
JKy3ere achIpbLIybl THIC Jen Ooipkaiapl. Ockbl 0acChIMABIKTAp MEKTENTETl 3aMaHayu
reorpadusablK  OuUTiM  Oepyal JaMBITYIbIH @ HeTi3iH Kypaiabl.OraH colkec
MEKTENTIH Op CaThIChIHAA TeorpadusHbl OKBITYIBIH OKYy-TOpOMe MakcaTTaphl,
Ma3MYHBIH KYPBUIBIMIAYAbl 1PIKTEY KaFuaaThl, COHJAal-aK MEKTEN OKYIIbUIAPHIH
JaiiblHay canachlH Oaranay 9/icTepl HaKThIJIaH/IbI.

«KbIBBIKTHI reorpadus yiipmeci
barnapiama 5-7-ChIHBIN OKYIIBLIAPHI YIIIH 1 5KbUIFAa apHaJIFaH.

1. Tycinaipme xa36a

Ochbl Oarnmapiama OKyWIbUIapAbl TeorpadusuiblK O11IM HETi3epiHE OKBITYIbI
yibpIMaacThIpyra apHainran.MekrtenTeri reorpadus KypchblH OKyFa OKYIIbLIAp]IbIH
KBI3BIFYIIBUIBIFBIH Kajlail apTTeIpyFa Oomampl? bys cypak kenmTereH MyfrailiMaepi
oinanabIpaabl. by mpobiemaHsbl ey sK0IapbIHBIH O1p1 — CHIHBITITAH THIC JKYMBIC,
0JI OKYy-TopOMe MpOIEeCiHIH aXpIpamac Kypamaac Oediri 6oy tabbutanbl. [ToHHIA
Ma3MYHBI OHBI YIII TUIJ€ OKBITYIbI KO3ICH/I1.

barmapnama 6-7 »xactarbl Oananapra apHanraH. barmapnamanblH Kejemi 68
caraTThl Kypaii/ibl, anTacblHA 2 caraT *oHE | KblIFa €CEeNTENreH.

BbarnapaamMaHbIH MaKcaTbl MEH MiHAeTTEPI:

1. l'eorpadusgan oKyIbUIApALIH OLTIMAEPIH KEHEHTY KOHE TEPEHJICTY.

2. OKylIbUIapAbIH ~ TOHT€  KbI3BIFYLIBUIBIFBIH,  OlIyre  KyMapJibIFbIH,
IIBIFAPMAIIIBUIBIK KaOLJIETTEPIH IaMbITY.

3. OpTypai rTeorpadUsUIBIK KapTajdapMeH >KYMBIC ICTEYIH MPaKTUKAJIBIK
JaFIbUIApBIH TOpOueney.

4, Optypai reorpad@usIbIK ASPEKKO3AEPAl MaiiganaHbin, 63 OeTiHIIe OUTIM ary
OULTIKTEPIH KaJIBITACTHIPY.

2. Kypc masmMyHbI

@OuszukanblKk reorpadusHbH OacTankbl Kypchbl OargapiiaMachlHAa Ke3elreH
Kbl VFRIMAAPIbIH OipKaTapblH MEHTEepy OKYNIbUIAp YIIH a3JdaFaH KUBIHJBIKTAP
Tynbipanel. OpblH anFaH KHBIHABIKTAp Keibip karmaiimapna OarmapiaMalibiK
MaTepualbl ~ MEHrepyre TepiCc  BIKNAJbIH  THUTI3€Al  KoHE  reorpadusra
KBI3bIFYIIBUTBIKTHIH JaMYbIH TeKEH/II.

Ocbl  cebenTep  OolbIHINIA  reorpadusiblK  YHIPMEHIH  TaKbIPHIIITAPHI
OarmapiaMaHblH KUBIH CYPAKTapbIH 3€pAeNieyre JeTeH KbI3BIFYIIBUIBIKTHl apTTHIPY
ece0IMEH KypacThIpbUIFaH. YHipMe KBI3METIHIH MaKcaTTapbl MEH MiHACTTEpiHe
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KANMbl VFBIMAAPILI HAKTBIIAY KOJIBIMEH KOJI JKETKi3lIemi, oJ KaHmaid aa Oip

reorpausablK  OOBEKTLIEp MEH KYOBUIBICTApAbI 3€pJeiiey apKbLIbl Ky3ere
aChIPBLIAIBI.
XKXymbpIc HBICAHTAPBI OPTYpPJi — OHTiIMeJecy, KOHKypCTap, 3KCKypcusiap,

OoMbIHIAp, TEOpUsIIBIK cabakrTap. Onap OanalapMeH KYMBIC I1CTEYIIH Y KbIMJBIK,
TONTHIK, )KEKE HbICAHJIAPBIH KO3/ICH /1.

3. TakbIpBINTHIK KOCHIAP

11-xecre. KyHTI30€m1K-TaKBIPBIMTHIK JKOCTIAP

TakbIpBINTHIH Ksi3mer Typi Carar TeopHs | MpaKTHKa
araybl CaHbl

Kipicne cabak OHriMenecy 1 1 0

Kep — Kyn OHrimenecy

JKYHECiHIH 9 3 6

TTAHETACHI

Keprimikri xkepmae DKCKypcusiiap, TpaKTUKAIBIK 6 9 4

Oarmap ana Oy cabakrap

Kapra — reorpadust | [IpakTukanbIk >xoHE kobanay 10 3 7

T cabaKkTapbl, KHHOQHUIbLMIEP KOpY

2Kep KbIpTHICHIHBIH Teopustiibik cabakrap,

eMipi KUHOQHUIBMIEP KOpy, KapTaMeH 12 3 9
KYMBIC, xKo0asap

OJEeMJIIK MYXHUT OHrimernecy, KHHocabakTap, 6 9 4
x)obanay

Kypunbik cynapbl DKCcKypcusiap, KapTaMeH KYMBIC, 6 2 4
MIPAKTUKYM, BUKTOpUHAJIAP, *kobanap

Kep atmocdepacel. | [IpakTukambik xoHE x00aIay
cabaKTaphbl,reorpapusuIbIK 6 2 4
TarcelpManapabl menry

Mereopomnorus DKcKypceusiap

3JIEMEHTTEPIMEH 03 10 4 6

OJIKECiHIH TaONFATHI

Kuibrabl 66

VYakpIT pe3epBi — 2 carar
1-mi rakbipbin. Kipicne
— YiiipMe KbI3METIMEH TaHBICY, XKOCTapJay.

— Kayirncizaik TeXHuKachl 0OMBIHIIIA OHTIMENECY.

2-m1i Takbipbin. Kep — KyH xylieciHiH mianerachbl

—  XKep xys3i.

— Kyn xyiteci.

— Kep kepuurinepi.

— bi3aiH nnaHeTaMbI3bIH LIBIFY TUIIOTE3ACHI.
3-wi TakpIpsbin. Kepridikri :kepae 6araap ana oimy.
— KomMmacTsl oinan msirapy Tapuxsl.
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— Komnacnen »koHe OHCBI3 KEPTUTIKTI XKEPJIE KATTHIFY KOHE KO3Faly.

— JKeprumkri kepaiH »KOcmapbl MEH KapTachl OOWMBIHINIA OarbITTapibl, apa
KAIIIBIKTHIKTHI aHBIKTAY.

— XKeprimikti xepaiy Oenrinepi OoiibIHIIa OaFrgap aty.

4-m1i Takpipbin. Kapra — reorpagus tiji

—  XKeprimikTi )kepAiH kocHapsbl

— Macmra6.

— Kapra.

— Ennik xoHe O0MIBIK —00BEKTIHIH MEKEHKABI.

S5-m1i TakbIpbIn. 2Kep KbIpThICHIHBIH OMipi.

— Xep mapbraaa TaynapIeH MIBIFYBl TYPabl 3aMaHayHd TUIIOTE3aIap.

— Xanapraynap, reiizepiep, bICTBIK OYJIaK.

— Kep cinkinici.

—  XKepneri penbed HbICAaHAAPBIHBIH SPTYPIILIITI.

— O3 KepriIiKTi )XepiHHIH pebedi.

6-1bI TAKBIPBIN. OJIEMIIK MYXHT.

— Teniznep MeH MYXUTTAp/bI 3epACNCy/IIH 3aMaHayH TOCLIEPI.

— Tenizzaeri cy KYHBIHBI, TaybLIL.

—  OJeMJIK MYXUTTBIH OOIKTepI.

— Myxurrap MeH TeHI3Iep/IiH 6CIMJIIK KoHE dKaHyapJap dJieMi.

—  ONEeMIIK MYXUTTBIH SKOJOTHSIIBIK TTPOOIeMaaphl.

7-mi TakbIpb. Kypabik cysapsl.

—  XKepain ipi ezenzepi.

— Kepnain ipi Kenaepi, TAHFAKAUBI KOJIIEP.

— Munepanapl OyirakTap, OJapIbIH IIBIFYHI.

— KapcTbsIk KyObpUTBICTAp, YHTIpIEP, )KEPACTHI ©3€HIEP] MEH KOJAepi.

— Kpucrangany.

— O3 eJIKeHHIH KYPJBIK CyJaphl.

8-m1i Takbipbin. Kep atmocdepacsl.

— arMocdepaHsl 3epaeey IiH 3aMaHayH dIiCTePi.

— aya paiiplH 0aKbUIay HOTHKEIIEPIH OHJICY )KOHE peciMIIey.

— armocdepanarsl Kahapiibl KyObUIBICTAP.

— aya paiiblH 00JDKay YIIIiH KEPruliKTI Oerijiep MEeH HbIIaH1ap

— OakpLiaymap.

— O3 XKEePIHHIH KJIUMAaThI.

9-mibI TaKbIPBIN. MeTeopoJiorusi 3JieMeHTTePiMeH 63 0JIKeHHIH Ta0OUFaThl.

— O3 eJIKeHHIH TaOUFaT epeKIIETIKTEPiH 3epAeey.

—  Keprimkri xepain TK.

— MeTeopoNoTHsITBIK TPAKTUKYM.

— TK-re anTpomnoreHi bIKmas.

55



4. 9uicTeMellik KaMTaMachI3 eTy

— cabakTap ©TKi3y YIIIH OKY YH-KalJapbIHbIH OOJTYHI,

— opTypui 6aKbLIay )KOHE 3€PTTEY KYMBICTAPBIH KYPri3y YIIiH KaKETT1
KaOIBIKTHIH OOJTYHI;

—  OimiM Oepy VIBIMBIHBIH TaJanTapblHA COWKEC TOMTAPIBIH TOJBIKTHIFBIH
KaMTaMachI3 €Ty,

— KapTorpaduKaibIKk MaTepUaIIapablH, KOPHEKI Kypalaap/IbiH,
OeitHeprITEMICPIiH, TEXHUKAIBIK OKBITY KYPalAapbIHBIH, TAKBIPBIITAPFa
JIUIaKTHKAIBIK MaTepraIapablH, SKCIIETUIUsIIAp )KYPTi3y YIIiH )KEeKe KOHE TONTHIK
KapakTapablH OOTybI;

— MeKeMeJep MeH YHbIMAAPAbIH 63apa OpPEKETTECTITI.

5. YChIHBLIATHIH d1e0neTTep Ti3imi

Oxywwvinap yuin

1. ®wusmyeckas reorpadus. A.bupmaramberos, K.MamupoBa (115 kas., pyc.,
y#r. u y30. ko). — AnMarsl, Atamypa, 2006.

2. Tl'eorpadus. Ilnamera  3emua. PaGouas  tetpanb.  JloOxkanumse,
I".Tycyn6ekoBa. — Anmatsl, [IpocBemenue-Kazaxcran, 2008.

3. Teorpadus. Chepa. duck 1, 2 (monosHeHue k yueoHuky Jlobxxanumase,
I".Tycyn6exoBa. — AnmaTtsl: [IpocBemenue-Kazaxcran, 2008.

4. Teorpadus. [lnanera 3emmns. Meroauueckoe nocodue. O.baxunena,
JL.Lboroma3s, E.Hukonaenko u ap. — Anmartsl, [Ipocsenienne-Kazaxcran, 2008.

5. Teorpadus. Marepuku u okeanbl. Y4ueOnuk. beiicenosa A.C,
AbunmaxunoBa C.A., Kaimynnuaosa K.JI. (a4 ka3., pyc., yur. u y30. mKor). —
Anmartsl, Atamypa, 2007.

6. TI'eorpadus. Martepuku ©  oOkeaHbl. MeTOAMYECKOE PYKOBOACTBO.
AobunvaxkunoBa C.A., beiicenoBa A.C., AcybaeB b., Kobenkynosa C.b. (mns ka3s.,
pyc., YUT. 1 y30. mKkou). — Anmatel, Atamypa, 2007.

7. T'eorpadus. Iunaktuueckue marepuanbl. Aounmaxkunoa C.A., beiicenoBa
A.C., Acy6aeB b., Kob6enkynoBa C.b. (s ka3., pyc., yUr. u y30. IIKoj). — AJIMaThl,
Atamypa, 2007.

8. ®usuueckas reorpadus Kazaxcrana. Meroanueckoe pPYKOBOJICTBO.
beiicenoBa A.C. u np. (11 Ka3., pyc., yur. u y30. mko:n). — Aimarsl, Atamypa, 2004.

9. DxoHommueckas u cormumanbHas reorpadus Kazaxcrama. Merogmdeckoe
pykoBoacTBo. Kazanosckasa T.JI., Yuesmesa M.B., Mamupoa K.H., Ecnaynerosa
K.E. DOxonomuueckas u couuanbHas reorpadus Kazaxcrana. AxmeroB E.A.,
Kapmenoa H.H., Kap6aena IIL.III., AcybaeB b. (mis ka3., pyc., yir. u y30. IIKoJI). —
Anmatelr, Mexkremn, 2005.

10. ®usnyeckas reorpadus Kazaxcrana. 8 kmacc. beiicenoBa A., Kaprekos
K. (PDF) Anmater: Atamypa, 2012. - 272 c.

11. A. beiicenoBa, K. KapnekoB, Anmartel, Atamypa 2011r., kapThl atiaca,
HACTEHHBIE KapThl, HHTEPAKTUBHBIE UCTOUHUKHU.
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«buoJiorus moHi

buonorusiman kockimia OutiM  Oepy OarmapiiaMachkl  Ka3ipri  3aMaHFbI
OMOJIOTUSIHBIH €10Yylp KbI3BIKTHI opl Keijae xkymOak mpoOsieMaliapblH TEPEeHIPEK
3epJeneyre, OpTypJIl MoHAEP calachlHaH OUTIMAEPIH YIII TUIAE OIpIKTIpyre apHaIFaH.

1. Tycingipme xa306a

¥ CBHIHBUIBII OTBHIpFaH OafrjapiaMa OChbl TMOHAI TEPEeH 3epraeiey YIIIH opTa
mekTenTiH 10-11 coiapin okymbuiapsl — KbO TeIHIaymIbIIapbiHa apHabI, OUOIOTHs
TaKbIPBIITAPbIHBIH YJKEH MeHOepiH KaMTuabl. barmapnama Ouosnorusigan 0a3aibiK
xKanmbl OuUTiM O6epy OarmapiamMachIHBIH HET131HAE, OipaK OWMOJIOTHS FHUIBIMIAPBIHBIH
3aMaHay! KETICTIKTEPl MEH JKaHAJBIKTAPbIH €CKEPE OTHIPHIN KYPACTHIPHUIJIBI.

barmapnama 10 >xoHe 11 CBIHBII OKYIIBIIAPBIHBIH ~XaJbIKAPAIBIK KOHE
PecniyOnukanblk OWOJNIOrMS  ONMMIIMAJanapblHa JKoHE Oacka Ja 3UATKEPIIIK
’KapbICTapFa KaThICYbIHA ©31H/IIK OaKbUTAHATHIH JaibIHBIFbIHA apHATIFaH.

Maxkcatbl Men minaerTepi: Ocbl OarjapiamMaHbIH MakcaTbl OpTa MEKTENTiH
’KOFaphl CHIHBII OKYIIbUIAPBIH OUOJIOTUSIHBI TEPEH 3ep/eliey Heri3iHAe OMOoJIoTHsAaH
00JIaThIH peciyOJIMKANIBIK OJMMIIHAJalIapFa jKoHe 0acKa Jla 3USATKEPIIIK *KapblcTapra
KaTbICyFa  JalblHIAy,  OKOJOTHSUIBIK ~ MOJIEHMETTI  JIlaMbITy;  TaOuFaTkKa
KayanmKeplIIUTIKIEH Kapayabl TOopOHWeney; JKalmbl OWOJOTHUS 3aHgaphl MEH
VFBIMJIAPBIH O1ITyl HETI31H/E KapaTbUIBICTAHY-FEUIBIMUA KO3KApaChlH KaJIBIITACTHIPY;
JIOTUKAJBIK OMJIay/bl AaMbITy, OMONOTHSUIBIK TarChpMajap/bl MISHIe KOHE OJIap.Ibl
YII TUIAE TYCIHIIpe 01Ty OOJIBIN TaObLIA b

OKpITYyIBIH HETI3T1 MIHAETTEpi: OKymiblIapra JKepmeri OapiibIK >KaHIBIHBIH
Oipiiri Typajibl HACSHBl TYCIHIKTI HBICAHAA >KETKI3Y; TIipl JXyHenepal 3eprrey
ollicTepiH MeHrepy, Oanamapga eMip, TaOWFaT VIIIH KayanKepIIUIK Ce3IMiH
KAJIBITITACTBIPY, COHAAN-aK OHBbI KOpFay KaXKETTITH CE31HJIIpy; TaOMFAaTThl KOpFayra
TopOueney.

2. Kypc ma3MyHBbI

I-mi MOAYJIb. HUTOJIOTUS (17 carar)

1.1 7Kacyma Teopusicbl, OHbIH Heri3ri epeskesepi.

XKacyma — Tipi ar3aHbIH KYPBUIBIMIBIK jkoHE (PYHKUMSIBIK Oipairi. XKacymaHbiH
KANMbl KYPBUIBICHI: JKACyIIaHBIH (OpMachl, KaCylIaHbIH ©JIIeMi MEH KejeMmi,
KACYyIIaHbIH ~ TypJiepli (IpOKApUOTTap)KOHE JYKapUOTTap). OCIMIIKTEp MeEH
KaHyapJap sKacylianapbl KYPBUIBICHIHBIH epeKienikTepl. JKacymanblH KYPbUIBICHI
MeH (DyHKIUSIIapbIH 3epAeiiey 91iCTepi.

1.2 7KacymaHbiH GU3HKAIBIK-XUMHSJIBIK KACHETTEPI.

XKacymaneiH = OeiopraHUKanblK  KOMIIOHEHTTEpi:  JKacylmlaHbIH  ©Mip
TIPIIUIITIHAETT Cy JKoHEe MuHepamabl 3artap. JKacylaHblH  OpTraHUKAaJIbIK
KOMIIOHEHTTEpi. AKybI3ap: KYPBUIBICHI, KYPBUIBIMBI, JKIKTENyl, aKybI3dapIbIH
KAacHeTl, >Kacymajarbl pojil. JlumuaTrep: KYpPbUIBICHI, IKIKTENyl, JHMIUATEPAIH
dbyHKIMAIapel, kacymaaarbl  poii. Kewmipcymap: kikTenyi, KeMipcCyJapbIH
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KacHeTTepi, OMOJOTUSIBIK MaHbI3bl. HYKJIEWH KBIMIKBUIAAPHI: KYPBUIBICH, Y OTCOH
MeH Kpuk Oovibinma JIHK mopemi, xommimeMeHntapibik kKarugatel, PHK Typrepi,
Kacyllajarbl HYKJIEHWH  KBIIIKbUAAPBIHBIH ~ Kacuerrepl. JKacymianblH — eMip
TIPIIUIITIHAET] DHEPIUs aKKyMYJSITOpJapbl, KYpbUIbICHI >koHe ATd yiricinuaeri
dbysKIysnapel. buonoruselk akkymysstopiaap Typiaepi: ATO, I'TdO, HAJD H,
HA H, ®A/L.

1.3 KacymaHbIH KYPbLIBIMABIK KOMIIOHEHTTEPI, 0J1apAbIH (PyHKIUSJIAPHI.

JKacymamapaeiH YCTIHTI ammapaThl: IiazMajgeMMma (Kacyia >KapraK[IaChbIHBIH
TEHOUTIIK MOJIeIl), JKacyIIaHbIH CyO)KapFakila >KyHeci, aprakiiayCcTi KYPbUIBIMBI.
YcCTiHr anmapaTThiH HETi3rl (yHKOUSUIAphl: 06y, KOJIKTIK (TpaHC)KapFaKIIadbiK
KOJIK, )apFakKlia OpaMachIHIAFkl KOJIK — IK30IUTO3 YXKOHE DHAOIUTO3), DIICKTPIIK
(TpaHC)KApFAKIIATBIK QJICyeT), PEIENnTOPIIBIK, ol 0oy, ToHeKepiK (TiHaepre *KoHe
opranaapra). lluTomnmasmaTtwkandblK MaTPHUKC, OHBIH KYpaMbl JKOHE HETI3Ti
Kacuertepl. JKacylaHblH >Kaprakiia OpraHouATapbl: dHIOIUIa3Ma xeunici, ['oabmku
KUBIHTBIFBI,  JHM30COMaJlap,  MUTOXOHApusnap.  KypbuibIChl,  >KacyllaJarsl
¢dbynkuusuiapel. XKacymanslH Oeibkaprakilia OpraHOMATaphl: pubocoManap, »acyliia
KaHKAChI, JKacyllla OpTaJbIFbl, TYKTEP MEH *alfaH askrap. KypbUibiChl, Kacyiiaarsl
dbynkuusicel. Kocwutynap, ikTenyi. SaposbiK anmapar: sSApOibIKKAOBIK, SIIPOJIBIK
MaTPUKC, SAPOUIBIKTap. XPOMATHUH Typajibl YFbIM. XPOMAaTUHHBIH KYPBUIBIMJIBIK
yibIMaacTeipblybl, JIHK  KUBIHTBIFBIHBIH —JCHTeMIepl. OCIMOIK  JKacyllachl
KYpBUIBICBIHBIH, epekmienikrepl. [lmactuarep, Typnepi, KypbUIBICHI, >KacyllaJarbl
(GYHKIUSCHI.

1.4 /Kacyma — ar3zanap tipmijairinin 6ipJjiri. Mera6oau3m.

ABTOTpOTHI KOpekTeHy. IlmacTukanelk 3aT anmacy VATICI  peTiHzeri
dotocunrTe3. DOTOCUHTE3IH KAPHIKTHIK KOHE KAPaHFBUILIK (ha3amapsl,cy GhOTOIM3I,
KanmbBun mukmmi. XemMocwHTE3. XE€MOCUHTE3 TypJiepi, TreTepoTpodpThl KOPEKTCHY.
Kacymianarel SHEPreTUKANBIK anaMacy. OJHEPreTHKalbIK ajJMacylblH albIHIBIK
ke3eHi. [nukonu3 yaricingeri otTerici3 ke3eH. AT® cuHrte3l. COuprTik, CyT-
KBIIIKBUIJIbI, TPOMUOH-KBIIIKBUIALl ally. DHEPreTUKaJIbIK alIMACyIblH OTTETLIIK
ke3eHl. Kpebc mukmHig  Tamgamackl.  KelmkeUigauaelpy — docdoprenyi,
3JEKTPOHAAPABI AYBICTBIPY Ti30€rT.

1.5 MaTpukaJIbIK CHHTE3 peaKIusijiapsbl.

JNHKpennukamusacel. AKybI3 CHHTE3IHIH HET13r1 Ke3eHJepi: TPaHCKPUIIIIHS,
TpaHcisanusa. OHBIH KAaCHETIHIH TEHETHKAJIBIK KOJbl. ['€H XKoHE OHBIH OHOCHHTE3
MPOLECTEPIHAETT POJIi. AKYbI3 CHHTE31HIH PETYIISALUACHI.

II-mi MOJAYJIb. AF3anapabiH KO0€i :KoHe 1aMybl

(16 carar)

2.1 KacymaHbIH KajnbiHa Keayi. ZKacymajabIK HUKJI.

Muro3z. KacymanelH OesiHyl — aF3ajapliblH ecy, J1amy oHe KeO0ew Herisi.
XpomocoMamnapiblH KypbUIbIChl MEH (QYHKIMsUIaphl. XpOMOCOMaapAblH KapUOTHIII,
rarmionaTl xoHe auruionari canbl. JIHK — Mypareprnik akmapatThl TacbIMajayIibl.
Kacymanarer  JIHK ~ MonekynamapblHbIH —~ Kocapianybl.  JKacymanapaarsl
XpOMOCOMAJIap CaHbl MEH HBICAHJAPBIHBIH TYPAKTHUIBIK MOHI. MuT03. MUTO3IBIH
OMOJIOTUSITBIK MaHBI3HI.
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2.2 /KbIHbICCHI3 6POITY, OHBIH HBICAHAAPBI.

XKembiceb3 ke0eroiH cunarramMachl MeH MaHbI3bl. JKBIHBICCHI3 KOOCHOIIH
HETI3r1 Tocuuaepi: OMHApiBIK OeniHy, KemTen OejiHy (IIU30TOHHS), CIOPYJIALMS,
Oypiiik  >kapy, CTpPOOWJIALMS, MOJUIMOpPUOHHUS,  (PparMeHTTEpMEeH  opOy
(bparmenTanus). Koraprbl 6CIMAIKTEp MEH >KaHyapiapabl KioHAay. BupycrapasiH
ke0erol. [IpokapruoTThIH KeOetoi.

2.3 /KbIHBICTBHIK K00€e10. Melio3.

JKBIHBICTBHIK KO0€H: TEeHETUKAIOBIK >KOHE HSBOJIONMUIBIK MaHbBI3BL. Meiio3.
Meio3ablK  pemyKIUsIIbIK Oeminy EpeKIIeTKTEPI. XpomMocomanapablH
KOHBIoTanusacel. KpoccuHroBep. MeWO3NIbIK HSKBAIMSUIBIK O0OJIIHY E€peKIIeTKTePI
Meiio3abpIH OMOIOTHSUIBIK MaHBI3BL. JKBIHBICTBIK KOOCIOIH TYpPaKThl eMec TypJepi:
anoMuKcuc (mapTeHoreHes3), repMappoauTH3M.

2.4 /KbIHBICTBIK kacymanap. 'aMerorene3. ¥pbIKTaHy.

ATanbplKk ypBIK TI€H aHaJbIK JKacylla KYPBUIBICBIHBIH EpeKIIeTiKTepi.
Kanyapnapaarel cnepmatoreHes OeH ooreHe3. JKaHyapiapiblH  YpBIKTaHY
epekuemkrepi. ['yaal eciMaikTep raMeToreHe3iHiH epekmenikrepl. To3aHaanabIpy.
Kocapibl ypbIKTaHy MoHI.

2.5 Onrorenes. KanyapJjapablH SMOPHOHABIK 1aMYbl.

XKanyapmap MeH aJaMHBIH OHTOTE€HE3 Ke3eHIepi. 3urora. OMOpuOreHes.
benmexrenyniy 6actankbl catbichl. brnact emmerimrep. benmiekTeny caiiapblHbIH
xiktenyl. bemmexkteny Ttypraepi. benmiekteny skone Onactrany. bemmexreny
tunrepi. Mopyna sxoHe Heipyna. [acTpymsiusi, racTpynanusi Typiepl. ¥ PbIKTBIK
JKambIpaKIIagapablH KaJbIITacybl. TiH JaMybDKOHEaF3a JaMyBbl.

2.6 DMOpuUreHe3IeH KeMiHri 1amy (Typa ’»KoHe KaHaMma).

OpTYpJl  JKaHyaplapAblH  JKeke jJaMmy  kesenaepi. JKanyapnapnabig
MeTaMop(o3Chi3 Aamy caTbuiapbl. JKaHyapiapJslH jkaHama JaMybl — MeTaMopQo3.
MeraMopo3abIH alanTUBTIK MaHbI3bL. JKaHblapiapAblH JKEKe MeTMOP(PO3IbIK
JaMYBIHBIH opTYpJil THITEPl. OCIMIIKTEpAiH METaMOP(O3bI.

HI-mi MOAYJIb. TEHETHUKA :xone CEJIEKIUS neriznepi

3.1 MenaeabaiH TYKbIM KyaJaylbLIbIK 3aH1aphl.

['eHeTHKanBIK HOMEHKIATypa (CHMMBOJIMKA). benrimepi MeH KacuerTepi, TeH,
aJUTeTBAIK TeH, TIoKycTap. ['eHotnm, peHOTHII, TEeHOM, TEKTIK KOP.

['mbpunrepne OenriaepaiH €pKiH apajlacybIHBIH HETI3TI  3aHABLIBIKTapHI.
Kiaccukanblk TeHeTHKalbIK TajllaMaHblH KaruaaTTapbl. ['ameranap Ta3bUIbIFbIHBIH
Karugacel. JMCKpeTTi TYKbIM KyalaylIbUIBIK KaruaaTTapbl. Tajgay XKyprizeTi
oynannacteipy. KomomunupoBanue. ABO kyilecinze anaMm KaHbl TONTapbIHBIH
MyparepJIiri.

Mounorubpuari, JIUTHOPUATI, MOJUTHOPUATIOYNAHAACTBIPY, KaWTapMalibl
(Tangamansl) OynaHIACTBIPY, TOJBIK OachIMCBHI3IBIK. KilacCHKalbIK T€HETUKAJbIK
TaJTaMaHbIH KaFuaaTTapbl. KameImTel MIHAETTEP1 MISTTY.

3.2 TYKbIM KyaJaymbUILIKTBIH XPOMOCOMAJIBIK Teopusichl. Tiz0ekTenren
HeJIK.

XpoMocomanslK Teopusa. 1. MopranHelH JKyMmbIcTapbl. Meno3na KoHe
YPBIKTaHABIPY KE31HJETrT XPOMOCOMAJApJbIH OpPEKEeTI — TOYelsCi3 HENEeHy Herisl.
Tiz0ekTeny TonmTapsl MeH XpoMocomainap. benrinepai Ti30eKTen HeNeHYAIH HETi3Tri
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3aHABUIBIKTapbl.  KpoccuHTOBep — Ke3iHAETI  TeHAEPAIH  PEeKOMOWHAIUSCHI.
KpoccuHroBep/iiH reHeTUKaIbIK MaHbI3bI.

benriniep MeH KpocCHHTOBepAl TI30EKTEN HEICHYI1H T€HEeTUKAIBIK TajagaMachl,
XPOMOCOMAJIapIbIH T€HETUKAJIBIK KapTaJlapblH KypacTeipy. TanceipManapasl memry.

3.3 /KbIHBIC TeHEeTHKACHI.

KBIHBICTBIK XpoMocoMasiap. JKbIHBICTBI aHBIKTAYIbIH TEHIePIM/IIK THUIOTE3acCHhl.
JXKaHyaprmapaplH JKBIHBICTBIK XpOMOCOMAJIApPBIHBIH ©3apa OaijaaHbICy TypJiepi.
Kembicnen Ti30ekTenreH Oenruiepal  HMeJeHy — 3aHIbUIBIKTapbl.  JIpozoduia
KO3JIepiHIH TYCiH ueneny (Jiokyc white).

JKbrapicieH Ti30€KTeNreH Oenrijaep/il UeleHy 3aHIbUIBIKTaphl. TanceipManap bl
TIeTTy.

3.4 I'enoTun — Ttyrac ;kyie. I'enaepain 63apa pIKNaaaacybl.

I'engepai e3apa BIKMAIAACYBI. AJUICIBIIK TEHACPIH BIKIMAIIACYBI: TOJBIK
0acBIMJIIBIK, TOJIBIK €MeC OaChIMJIBIK, KOJOMHHHPOBAHHUE, >KOFaphl OachIMJBIK.
ATNenpIiK eMec TEHISPAiH 6e3apa BIKNAIAacybl: KOMIUICMEHTApJIBIK, JIMHCTa3,
nmoymMepus, riedoTponus. [IeHeTpaHTTBHIK XKoHE AKCIPECCUBTIK Typajbl YFBIMIAP.
['eHiK >KUBIHTHIKTAP. [ €HOTHI TapuX¥ KaJBINITaCKaH TYTAC XKYHe peTiHIE.

I'engepaiy e3apa BIKMAIIACYBIHBIH SPTYPJIl TUITEPIHJE OCNTUIep/l UeIeHYiH
TCHETUKAJIBIK TaJIlaMachl. TarceipManap/s! meny.

3.5 AxaM reHeTuKachl.

Anam reHeTHkKa OOBEKTICI peTiHae. AJaM TEeHETHUKACBIHBIH MIHJIETTEpl MEH
omictepl. AjaM TEeHETHMKAachl MEH MEIUIIMHAIBIK TI'eHeTHKa OailaHbIChl. Anam
TCHOMBIHBIH YHBIMAACTHIPBLTYBI. ATaMHBIH HET13T1 TYKBIM KyaJayIIbUIbIK aypyJaphl,
Keibip mamy nedexTinepiH ueneHy. AJIaMHBIH JKBIHBICIIEH TI30€KTEIreH >KOHEe
TI30EKTEIIMETCH  XPOMOCOMAJBIK  CHHIPOMAApPBL.  MeauIMHAIBIK-TeHETHKAIBIK
KOHCYJIbTaIIHs Oepy.

3.6 O3reprimTiKTiH Heri3ri HICAHAAPDI.

['eHotum xoHe deHoTHN. TYKBIM KyanaylmIbUIBIK )KOHE OpTa, PEaKIhsi HOPMAcCHI.
TykpIM  KyanaymibUIBIK — JKOHE  TYKBIM  KyaJaylIbUIBIK  €MEC  ©3TepTIIITIK.
MonnpukanusiblK ©3reprimTik. MyTalusaablK ©3TeprilliTiK *KoHE OHBIH JKIKTENyl
karugatTapel.  JIHK  momexymanmapeiabiH —~— penapanuscel.  KomMOMHAIUSIIBIK
©3TePrilTIK.

3.7 Moau¢ukanusiJibIK 63reprilTik 3aHIbLIBIKTAPbI.

O3reprimTikTi  (MOAUGUKALMAIBIK), CaHIBIK JKOHE camlajblK OeriaepIiH
TYpJICHY TYpPJEpiH >KoHE oOJapJblH T'paduKaldblK CYpeTiH, TYpJEHY KaTapbIHbIH
KYPBUIBICBIH 3epJiefiey, 1pIKTeY KOPCETKIMTEPiH €CEeNTeN IIbIFapy >KOHE OJIap/IbIH
IILIHAWBUIBIFBIH OaFajay.

3.8 KanyapaapabiH, eciMaiKTepaiH KoHe MUKPOAF3aJap/AbiH CeJeKIHSICHI.

Kanyapnap, eocIMIIKTEp JKOHE MHUKpoOar3ajap CEJICKIMIChIHBIH  HETI3Ti
omicTepl.OCIMAIKTEp CYpBIObI, KaHyapiap TYKbIMIApbl, MUKpOaF3ajap IITamaaphbl
yFBIMBIL. CeNIeKIMSIHBIH JKaHa dJIicTepl. 3aMaHay! CENEKIHS )KEeTICTIKTepl ®KoHE HETr13r1
OarbITTaphl. [ 'eHIIK J)KOHE XKaCyIIAIbIK HHKeHepusi. buotexnomorus.
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3. TakbIpBINTHIK KOCHIAP

12-xecte. «Kammbl Ouonorus» KockiMmIima OuriMm  Oepy  OarmgapiiaMachbIHBIH
TaKBIPBINTHIK JKOCTIAPHI

Ne | Moayabaep MEH TaKbIPHIITAP/IbIH aTayhl Carart caHbl
I-mimonyasn. llnTosiorus 17
1.1 | XKacyma Teopusicbl, OHBIH HETI3T1 epeenepi 2
1.2 KacymanapapiH GU3NKATBIK-XUMUSIIBIK KACUETTEPI. 4
1.3 KacymanblH =~ KYpBUIBIMIBIK ~ KOMIIOHEHTTEP1,  OJIApJIbIH 4
GbyHKIUSIAPEI.
1.4 | Kacyma — ar3anap tipmuiiridig 6ipiiri. Merabonusm. 4
1.5 | Matpuna CUHTE31HIH peakluusIaphl. 3
I1-m1i Moayab.AF3ajiapabIH KOOC0i 2KIHe JaMYybl 16
2.1 | Kacymanbig KanmeiHa Kenyl. JKacymanslk 1iuki. MuTos. 2
2.2 JKbIHBICTHIK eMec K00et0, OHBIH HBICAHaPHhI. 2
2.4 | JKeIHBICTBHIK K00O€er0. Meiio3. 4
2.5 | JKbIHBICTHIK Kacymmanap. ['ameroreHnes. ¥ ppIKTaHbIPY. 2
2.6 Onrorenes. XKanyapiapablH SMOPUOHIBIK TaMYbl 4
2.7 | DMOpHoreHe3IiKTeH KeiiHri gamy (Typa )oHe KaHaMa). 2
III-mi moxyJib.I'eHeTHKA 5KOHe celeKIMA Heri3epi 19
3.1 MeHnenbiH TYKbIM KyalaylibUIbIK 3aH1apHhl. 2
3.2 | TyKpIM KyaJlayIIBLIBIKTBIH XPOMOCOMAJIBIK TCOPHSICHI. 2
Ti36ekTen ueieHy
3.3 JKbIHBIC TeHEeTHKACHI. 2
3.4 | I'enorun TyTac xyie perinae. ['enaepain e3apa 2
BIKITIAJIIACYHI.
3.5 AJ1aM reHEeTHKACHI. 2
3.6 O3reprimTiKTiH HeT13r1 HbICAHIapHhI. 4
3.7 MoaudukanusIbIK ©3repriliTiK 3aHAbUIBIKTAPHI. 2
3.8 | KanyapnapabiH, OCIMIIKTEPAIH >XOHE MHKpPOAF3ajapIblH 3
CEJIEKIUSCHI.
Bapabirbl 52
4. 9nicTeMellik KaMTaMachI3 eTy
1. Oxy KaOuUHETI.
2. Oky ycTenaepi MEH OPbIHBIKTAPHI.
3. KeHce 3aTTapbIHBIH K€H aCCOPTUMEHTI.

4. IlpunTEpre apHanFraH Karas.

5. Kowmmetorepnep, mymkingiriaiie, MicrosoftWindowsXP\2000, Microsoft
Office 2003, Adobe Photoshop 6arnapiamanbik KaMmTaMackl3 €Tyl OpHATHIIFaH

0. [IpunTep, MYMKIHIITIHIIIE TYPJIl TYCT1 OACHIT IIBIFAPATHIH.

7. MyMKiHIITIHIIIE, CKAHEP, MYJIbTUMETUSIIBIK TPOEKTOP.
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8. «[ama» gepekTepiH XKUHAY YIIIH KaXKETTI, *KEKE >MXOHE apHalbl Kepek-
XKapakThl OLTIM Oepy MEKEeMECIHIH OJIICKepl HeMece MeAarorbl TaHjaamn ajblHFaH
3epTTey cajlachblHa Kapail aHbIKTaMIbl.

3epTTey JKYMBICBIH JalbIHIAY, JXKa3y >KOHE YCHIHY OJiCHaMachl >KOHIHJETI
onebuer (omebuerTi OarmapiaMaHblH COHBIHJIA KENITIPUITEH, MaiJajlaHblIFaH
aKnapaTThIK ACPEKKO3AEP/AiH Ti3IMIHEH allyFa 00aibl).

Tanman anpIlHFAaH TIOHHIH CalaCBHIHAAFBl aKNMapaThlK JKOHE aHBIKTaMaIbIK
oneouer.

Tapmanm  anmplHFaH TIOHHIH ~— CallaChIHAA  3€PTTEY  JKYPri3y  JKOHIHJETi
MPaKTUKYMJIap.

Tanman anbIHFaH TaKBIPBIN OOMBIHINA JATATBIK 3€PTTEYIIEP KYPri3y dJicTepi.

TakbIPBITITHIK CO3IIKTEP KOHE OPBIC T1JI1 CO3AIKTEPI.

Kanmsr opra Oiim Oepy aeHrelinae OeMiHAIK OKBITYAbl YHBIMIACTBHIPY KE31H e
TaHaay OOMBIHIIIA MBIHA/IAM KypCcTap ©TKi3UIyl MyMKiH: «BHOJIOTHS JKOHE AKOJIOTHS,
«MonekymsIpiblK ~ Owojorus», «Pamuanmsuiblk  TeHeTwka», «buoTexHomorHs
HeTri3/1epi» kKoHe T.0.

5. ¥chIHBLIFaH d1e0ueTTep Ti3iMi

1. Ilporpammer mo Owmosiorun s 10-11 kmaccoB oO6mieoOpa3oBaTenbHON
IIKOJIBl  €CTECTBEHHO-MaTeMaThueckoro HampasieHus. Kamabepamea KA.,
Kymarynosa K.A., CatumbekoB P. // IIporpammsl o 6uonorun mis 10-11 kmaccos
oOueobpaszoBarenbHOU KoL — AnMaThl: KAO um.bl.Anteincapuna, 2006.

2. Ilporpammbl mo Owuonoruu mas 10-11 kmaccoB o00meoOpa3oBaTeNbHOM
IIKOJIbI  OOIIECTBEHHO-TYMaHUTapHOTo  HampaBienue. KanaGepauea KA.,
Kymarynosa K.A., CatumbekoB P. // IIporpammsl o 6uonorun mis 10-11 kmaccos
obmeoOpazoBarenbHOM mKobl. — AnmaTel: KAO uMm.bl. AnteiHcapuna, 2006.

3. buonorusa. (OKumwsie opranusmel). XKynycoBa K., AnumkymnoBa P.,
Kymarynosa K. YueOnuk nisa 6 kimacca o61ieo0pa3oBaTeIbHON IIKOJIbI. — AJIMATHI:
Atamypa, 2006.

4. buonorus. (MHorooOpasue xuBbix opranusmoB). K. Kaiipim, CaTuMOeKkoB
P., AmeroB A., KoxanraeBa K. YueOHuk mna 7 kjacca oOmieodpa3oBaTeibHON
mkoJibl. — Anmarsl: Atamypa, 2007.

5. buonorusa. (Muoroo6pasue xuBbix oprann3moB) K.Kaitbim, Catum6exos P.,
KoxanTtaeBa K. Metonuueckoe pyKOBOJACTBO MJisi 7 Kiiacca o01ieo0pa3oBaTeIbHOM
IKOJIBI - AnMatel: Atamypa, 2007.

6. buonorus. Yuebnuk. P.Amumvkynosa., P.CatumOekoB. — Anmatel: Atamypa,
2008.

7. buonorus. YueOnuk. E.Oukyp, JI. Amamxonosa, P.)KymabaeBa. — AnmMartsr:
Mekremn. 2008.

8. buonorusa. Pabouas terpanp s 9 kiacca o61ieo0pa3oBaTEILHON MIKOJIBI.
[unnebaes XK.., AnumkynoBa P. — Anmater: Mekten, 2009.

9. buonorusa. Metoauueckoe pykoBojacTBO. A.ComoBbeBa, W.UnbscoBa. —
Anmatsel: Atamypa, 2009.
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10. buonorus. Kywmeic pontepi. A.ConoBbeBa, W.MUnbsicoBa, A.Mamxyra. —
Anmatel: Atamypa, 2009.

11. MynbTUMEIUMHBIA  DJIEKTPOHHBIM  yuyeOHMK «buomorus». 6  Kiacc.
K. XynycoBa, P.Anumkysnosa., JKymarynosa K.A. — Anmatel: Atamypa, 2005.

Kocvimwa aoebuemmep

1. I'pun H., Crayt V., Teitnop . buonorus. 1, 2, 3 T.1. M., 1990.

2. Kopoukun JI.W. buonorus uaausuayansaoro pazsurus. M., 2002.

3. benoycos JI.B. OcHoBsl 0611€# 3MOpuonorun M., 2005.

4. Tokun B.I1. O0mas sm6puonorus: Yuel. myist 61o. cnel. yH-TOB. 4-€ u3j.,
nepepad. u gon. M., 1987.

5. FOmxkannes C.U., beikoB B.JI. T'uctonorusi, uuronoruss u 3MOpUOIOTHS.
Kpatkwuii atnac. CII6., 2007.

6. ei0an A.Il. Pannee pazsutue miekonuraronmx. JI., 1988.

7. T'mn6ept C. buonorus pazsutus, TT. 1-3. M., 1993, 1994, 1995

8. Coxkonos B.U., UymacoB E.U. I{utonorus, ructoyorusi, smMmopuosorus. M.,
2008.

9. O.M. MBanoBa-Ka3zac. OBomorimonHas sM0opuoaorus >kuBoTHbIX. CI16.,
1995.

10. I'epmien3on C.M. OcHoBBI coBpeMeHHOM reHeTuku. Kues, 1979.

11. Unare-Beuromos C.I'. I'eneTnka ¢ ocHoBaMmu cejekmun. M., 1989.

12. Jlakun I'.®. buomerpus. M., 1990.

13. JIscim Jxx. ®. I'eHeTHUYecKHUEe OCHOBBI CCJICKIUH CEIbCKOXO3SHMCTBEHHBIX
’KUBOTHEIX. M,. 1982.

14. ®orens ., Motynbcku A. I'enetrka yenoseka. 1, 2, 3 T.1. M., 1989.

15. 3¢ppoumcon B.I1. BBenenne B MemuIMHCKYO TeHETUKY. M., 1968.

16. Anuxansan C.U., AkudneB A.Il., Uepnun JI.C. O6mas renetuka: Yued. M.,
1985.

17. bepr P. HacnencTBeHHOCT, W HACJEJACTBEHHBbIE OOJIE3HM ueaoBeka. M.,
2007.

18. Nyounun H.II. ['enetnka Buepa, cerojans u 3aprpa. M., 2008.

19. Coiidep B. Apudmeruka nacineactseHHoct. M., 2007.

20. llenkynoB C.H. I'enetndeckas unxenepus. HoBocubupck, 2006.

21. 3agaun no coBpeMeHHO reHetuke: Yuebnoe nocoodbue / Kum A. U., Opnosa
H. H. u np. M., 2005.
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2. ChIHBINITAH THIC )KYMBIC OaFAapIaMaiapbl

ChIHBINTaH THIC KBI3METTIH 0acThl MaKCaThl — MEKTEI OKYIIBICHIHBIH ©31H-031
alKBpIHIAYbl: TYJIFAJIBIK, aJaMIepIIlIiK, KOCINTIK, YIATTHIK. O31H-031 allKbIHIay
KbI3METTI, KO3KapacThbl, Y KbIMJIAFbl YCTAHBIMJIbI, MPOOJIEMAIIBIK >KaFAaii1arbl MiHE3-
KYJIBIK HbICAHJApBIH TaHAay bl Olnaipeni. CabakTaH ThIC KYMBICIIEH OKYIIbLIAPIbIH
OapJBIFBIH KAMTY KaXeT.

JKMBC  CBIHBIITAaH THIC JKYMBICTBIH MbIHAall OaFBITTApbIH  YCHIHAJBI:
CIOPTTHIK-CAYBIKTBIPY, JKQJIMBl  MOJACHH, OJCYMETTIK, 3HUSATKEPIIK, pyXaHH-
aJaMTePIILTIK )KOHE SKOJIOTHUSIIBIK.

CabakTaH THIC KYMBIC — OYJI CBHIHBINTHIK-CA0AK TYPIHIET1 KYMBICTaH E€pPEeKIIe
HBbICaH/Ia JXy3ere achipblIaThiH koHe JKMBC icke acwlpy mieHOepiHae >Kalrbl O1TiM
OepylliH »KOCTapJaHbIl OTBIPFaH HeEri3ri OuliM Oepy OargapiamMachlH MEHIepy
HOTWKEJIEpiHe KOJI KETKI3yTre OarbITTaaraH 011iM 0epy KbI3METI.

Cabakran TbIC KBI3METTI YHBIMAACTBIPY HBICAHBI — OYJIDKCKypcusiap,
ydipmenep, cekuusiiap, JeHIeleK YCTennuep, KoH(epeHuusuiap, JUCHyTTap,
MEKTENTEerl FhUIBIMUA KOFaMmJiap, OJIMMIIMAJaiap, >KapbicTap, 137y >KOHE FBUIBIMU
3epTTeyliep, KOoramJbIK-TIaiiansl MpakTHKa >KoHEe Oacka Ja HbicaHuap, Oipak
CBIHNTHIK cabakrap 950% xem OonMay Kepek, cabakTaH TbhIC KBI3METTI
YUBIMIACTHIPY/JIbIH ~ OapJIbIK HBICAHJIApBIH HEri3ri OiaiM  Oepy OarmapiiaMachl
meHOepinae 61niM OepyaiH YHbIMIACTHIPHLTYbI AaHBIKTANIBI.

«DPu3uKa» mIHi

O CBIHBITI OKYIIBLIAPHIHA apHAJIFAaH KOHKYPCTHIK OarapiiaMaHblH CIICHAPUNiIH
YCBIHAMBI3, OJI Oananapra 9/ieOueTTeH, MO33UsAIaH, XalblK (DOIHKIOpBIHAH, TPO3adaH
¢bu3ukanel TaOyFa  KeMmekrteceni. bamamap  ¢u3MKaHBIH  KapaTbUIBICTAHY
FBUIBIMIIAPBIMEH FaHa eMec, TYMaHHUTApJbIK FRUIBIMIAPMEH € THIFbI3 OalIaHBICTHI
€KEHIH MEHIepy Kepek.

1. @u3ukaoan «An, kane, puzuxmep!» KOHKypcmolK d6azoapiamacol

KoHKypCcTBIK OarmapiaMaHbl OTKI3ep alJblHA JKYPri3ylIUIEpiH alTaThIH
ce3/Iepi KaThICYIIbIIap MEH JKaHKYHepJIep/Ii OKBITY IBIH MaFbIHACH! Typajibl OMIaHyFa
MaxOyp erexi. «Ilupary» ke3eHiHAe KOMaHAaIapFa cypakTap KOWbUIaAbl, CypaKTap
MEH jKayanTapblH KApKBIHBI JKbUIIaM, Oanajmapibl OWjayFa >KYMBUIIBIPATHIHIAM
Ooomybl Kepek. «Iloa3MsUTbIK KOHKYpCTa» KATBICYIIBUIApFA ©JICH JKOJIIaphIHAH
(bu3HKaNbIK KYOBUIBICTBI Ta0y, OOJBIN jKaTKaH KYOBUIBICTBIH MAaFbIHACHIH TYCIHIIPY
kepek 0omaapl. Kiaccuk akpIHAApIbIH [, Ka31pri 3aMaHFbl aKbIHAAP/IbIH Ja MOTIHAEPI
naiganaHbpIaagbpl.  «ABTOPABI!» KOHKYPCBHIHIA OKYIIBUIAp aBTOPJAPABl  KOHE
«KaHATTB» OOJFaH ce3lepai Hemece (MBHMKANBIK 3aHHBIH TYJIBIPHIMIAMACHIH
aHbIKTay Kepek. «Cka3ka JIoKb, Ja B HEM HaMeK...» Oanamapra epreri y31HAICIHIE
OOJIBITT JKaTKaH >KaFJalIbl TYCIHIIPY VCBIHBLIAALI. EpTEeriHi OKBINT OTHIPHIN, OHIAFbI
OOJIBIT J)KaTKaH (PM3UKAJIBIK KYObUIbICTapFa MOH OepMelciH, al (U3UKaHbl OKbIFAH/Ia,
epTeTi JIe OKBITY COT1 OOJIBIN TaOBLTYBl MYMKIH.
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XKankyiiepaep KOHKYpPCHl KO3FajlbIC Typasbl alThUIATBIH MakKala-MITeNIepl,
OHJIEpAl, OJeHIEPAl €CKe TYCIpYyal YChbIHAAbI. YU TarnchlpMachl PETiHIE OKYIIbLIapFa
(¢u3rka cabarbIHBIH 3MHU30/TaphIH TaiIalaHbIll, KOWBUIBIM YHbIMIAcThIpy (5-10
MUHYT) Hemece ¢u3uMKa MyFajaiMi KaHaail ga Oojsica Oacka cabakThl (JeHE
IIBIHBIKTBIPY, 9JI€0MET, TEXHOJOTHs) Kajdald OTKI3eTIHIH KepceTy YChIHbUIaIbl. by
xKepJe 6ananapabiH (aHTa3UsIChl MEH IIbIFAPMAIIbUIBIFBI OaliKana ibl.

«Keneprire!» arThl KanmuTaHAap KOHKYPChI >KyMOakTapra kayam Oepy/i
VCBIHAMBI, OJKYMOAKTapAblH SKayanTapbl (HU3UKAIBIK acmanTap, MallmHaiap,
(bu3HKaIBIK KyObUTBICTap OOJIBIN TaObLIA B

«Kapa >kommk» TamchIpMachIOI3iH YaKbITBIMBbI3a KEHIHEH TaparaH, XX
FACBIPIBIH  OIpiHINI JKapTHICHIHAA OWJIAm IIbIFapbUIFaH  3aTThl  KAChIPaJbl.
Komannmanmap cypakrap KOSIBI KOHE «HO» HEMECE <«KOK» JIeTeH djKayall KaHa
amanpl. KOHKypCTBHIK OaFmapiiaMaHblH COHBIHIA HEMece Y3UTiC Ke3lHIe KOepreH
HOpPCEHI TYCIHAIpYMEH OalIaHbICThI OlpKaTap KbI3BIKTHI TIXKIpUOeIep OTKI3yre
0oaabl.

KOHKYpCTBIH kalmbl KOPBITHIHBIChI—alHATIaMBbI3[arbl: 91e0ueTTeri, Oananap
OHJIEpIHJIET], MaKaJl-MoTelepaeri, epreruiepiaeri ¢GuU3UKaHbl KOpy >KOHE OHBIH
OapJIBIFBIH TYCIHAIPE alaThIHJABIFBIH YFBIHY. KOHKYpCKa KapKbIH OEpeTiH, ClIeHapHil
MEH KOHKYpPCTapAbl >KaKChl OUIETIH, 3aJIMEH >KYMBIC ICTEH ajaThlH >KOHE JayJibl
MaceeNep/l elle anaTblH KYPri3ylIiep YJIKEH pojib aTKapaibl.

1. Kapanaiteim @u3zuxkanvl eoawemoepoen madouzammosl manwvln OLIY»
oazoapaamacel

1. Tycingipme ka30a

Makcamuol: 611iM  alylmIbUIapJbIH ~ IIBIFAPMAIBUIBIK ~ OWJlay  KaOLIeTiH,
MPaKTUKAJIBIK TalChpMaiap/ibl MICNy apKbUIbl ©31HIH OUTIMIH ©3 OeTiHIIe KOJIaHy
’KOHE TOJIBIKTRIPY OUTITIH JaMBITY YIIIH KaFaaiaap kacay.

«KapamnaiibiM (u3MKaNbIK eoJmeMaepAeH TaOUFaTThl TaHBIN OLIyre» aTThl
cabakTan ThiC OarmapiaMa 9 CHIHBINTAD OKYIIBUIAPBIHA apHAJFaH, anTackliHa Oip
caraTTaH O1p JKbLJI OKBITY MEp3IMiHE €CEeITEeNTeH.

barmapnama oKymibuiap YIIH IIamMaaaH ThIC OKYIbl OOJABIPMAMIbl, OUTKEHI
MaTepHuas OChIFaH JICHiH OKBITBUIFAH YXOHE OCBhI KypC OenTisli 0OBEKTIIep Il ofaH Ja
camayipl JICHIeile KapacThIpyFa MoHE OSKCHEPUMEHT KYPTi3yILIiHIH JarbUlapbiH
MBICBIKTayFa Ha3ap ayJaapyra MYMKIHIIK Oeperi.

OKy mamepuanvl KYpoliblCbIHbIH KYDbLIbIMUL.

Kypcra nmormkansik TyprbigaH Oip-OipiMeH OaillaHbICTBI TOPT Oemim Oap.
«DPu3uKanbK kejemaep — (U3MKAHBIH aJFalIKbl QNiNOul» OeyliMIMEH TaHBICY
OapbIChIHIA KYHIESTIKTI MpaKTUKaaa KWl Ke3JMeCeTiH (PU3MKaIBIK KeJeMIAEPaiH
HeriziHAe (Y3bIHIBIK, Macca, ajlad, TeMIIepaTypa, THIFbI3/BIK XKoHE T.0.) Typa eJIleMm,
TaOUFATTHIH KACHUETTEPIH CAHMEH OUIIIpY TocUIaepl MbIchIKTanabl. ONKbUIBIKTAPIbI
eckepin (0esty KYHBIHBIH >KapTBHICHI) acran IIKaJIachblHAH HOTHIKEJIEPJl OKBIN OlTy
O11iri MEeHrepijeal, TaburaTThl (PU3UKAIBIK 3epTTEy O6JIIMI PETIHJIE OJIIIEM TYypasbl
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TYCIHIK KaJbIITAaCThIpaabl. Omiiey mpoieci Oenrul YFRIMTAIABIK, TalKbIPIBIKTHI
Tajamn eTeTiH JKaFaaiaap KapacThIPbLIa/IbI.

«TaburaTTarbl, ajaM OMipiHIETl, TEXHUKAIaFrbl KO3FaIbICy, «MeXaHUKaIbIK
’KYMBIC, KyaTTBUIBIK, YHEPTHUs» OeiMIepiH 3epaeey Ke3iHIe MEeKTel OKYIIbUIapbIHA
Oipkatap TOJNBIK asKTaJFaH 3epTTeyNepAl KYpridy YChIHBUIAABL. by xeprae
KYOBUIBICTAP1bI(hEHOMEHOJOTUKAJIBIK CUIIATTay, OIPJIECKEeH OJIIeMIep/IiH KOMETIMEH
3aHJBUTBIKTAPbl aHBIKTAy Typajbl OHTIME OONBII OTHIp. 3epTTEyJepii OpbIHIAM
OTBIPHIT, OLTIM amymIbUIap HOTWXKENEPl (TpaduKabIK, KECTENIK TYCIHIK) aly JKOHE
OHJICY TACUIICPIH MEHrepesl, SKCIIEPHUMEHTTIH KaTecl Typaibl TYCIHIK ajansl. lc-
opeKeTKe, OyipIMIapMeH (acmanTapMeH, KYPhUIFbUIAPMEH ) )KYMBIC 1CTEYTE TOJBIKYPC
MIHCI3 JIOTHKAJIBIK KYPBUIBICTAPIbl «KOMApyFa» MJaliblH emec, Oipak iC-opeKeT
JKacaypl, KUSUIAayIbl, oMjiam TaOyIbl JKaKChl KepeTiH 14-15 »xacrarbl OajagapIblH
’Kac epekienikTepine coiikec kenenl. OchlHAaill KypcTa Ke3 KeiareH Oana e3iHiH
KaOUIeTTepiH (BUATKEPIIIK, MPAKTUKAIBIK, KOHCTPYKTOPJIBIK, KOPKEMJIIK) KOpCEeTy
MYMKIHITiH anafpl. TONTaFkl )KYMBIC «KBI3BIFYIIBUIBIKIICH OKYABD», KaphIM-KaThIHAC
’Kacay apKbLIbl OKY/JIBI 1CKe ackIpyFa MyMKIHIIK Oepeni. biaiM anymblapablH KypCThl
MEHrepyl IIOHT€ TYpPaKThl MOTHBAIMSHBI KaJbIITACTBIPYFa MYMKIHIIK Oepeni;
KOFapbl MeKTen O€HiHIH caHalbl TypJA€ TaHaayFa BIKMAJl eTeTiH Oojaabl el
OoJDKaHAIbI.

2. barnapaaMaHbIH Ma3MYHbI

1-mmi TakpIpbIn. «PU3MKATBIK KejeMiep - dhu3uka amnbui» (7 carar)

®duzukanbik kenemaep. Kememaep Oipmiri. Gu3NKaIbIK KOJISMISPAIH OJIIEMI.
Ou3ukanplK acmantap. OnmeMmaepAiH AT Typaiabl YFbIM.  MaTepusHbIH
KYPBUIBIMIBIK JICHTEHIIepi: MUKPOMHUP, MAaKPOMHUP, METaMHP. 3aTTapIbIH KYPHUIBICHI
Typasbl Ke3KapacTap/bsl JaMbITy. MoJiekymanap.

Ipaxmuxanvix scymvicmap.

1. OpTypi CBIBFBINITAPABIH KOMETIMEH aJIaMHBIH OOMBIH OJIIIEY.

2. XinTiH HEMece CHIMHBIH KaJIbIHIABIFBIH aHBIKTAY .

3. 3arTapabIH KYpPBUTBICHIH OaKpLIay.

2-TaKpIpblll. «TaburarTarbl, ajiaM OMIPIHJET], TEXHHMKAJIAFbl KO3Fasbich» (13
carar)

MexaHUKaIbIK KO3FAIBIC, OHBIH TYpJIEpi: UIrepiieMeri, aifHaIMalbl, TepOeMeri.
TeiFp3abIK. Apeometp. Ky - Bektopiblk kesnem. [lene caimarbl. CalMakChI3AbIK.
Kpicbim.

Ipaxmukaneix scymvicmap.

CaraTThIH MUHYT TUTIHIH aifHAIMaJTbI KbUTAMIBIFBIH OJIIIEY.
BipkanbInTel sx0HE O1pKaJIBINIChI3 KO3FAJIBICTHI OaKbLIAY.
Cy#bIKTBIKTaFbl UM Y3Hs )KbUIAMIBIFBIH aHBIKTAY.
[Maznapnarel 1udPy3ust KbUIAaMABIFBIH AUKBIH/IAY .
ApeoMeTp/IiH KOMETIMEH CYMBIKTBIK ThIFbI3/IbIFbIH OJIIIIEY.
Jypbic popMaarsl KATThl ACHENEPAIH THIFbI3ABIFbIH OJIIIIEY.
AJlaM KoJIJIaphbl OVJIIIBIK €TTEePIHIH KYIIIiH aHBIKTAY.
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8. Men3ypkaHbl aiifanaHbIl, THIFBI3ABIFBI OCNTIII ICHETe oCep €TETIH
ayBIPIBIK KYIIiH OJIIIeY.

9. CanMakch3AbIK OCH IIaMa/aH ThIC KYKTeME KYOBUTBICHIH 3ep/IeNey.

10. AnaMHBIH Xep OeTiHe )Ki0epeTiH KbICBIMBIHBIH €ceOi.

11. KanpoH KanmibIKTHI alimnai, OHIaFkl JaTyH MEH aJTIOMUHUNIIH CaIMarblH
oJIIIIeY.

3-TakbIpbIn. «"HAPO jKoHE adpoJMHAMUKay (8 carar)

[Maznapabid KbicbIMbI. [[HEBMAaTHKANBIK MaliuHanap MeH acrnantap. CyHbIKTBIK
KbICBIMBI. [ 'mimpocrarukanelk mapagokc. Ilackamp Toxipubeci. ATMochepabik
KBICBIMJIBI allly Tapuxbl. bapomeTp. AabTUMETp. ApXUME] KYIIIL.

Ipaxkmukaneix scymvicmap.

1. T'a3 KbICBIMBIHBIH TeMIepaTypagaH TOyeNIUIriH Tady.

2. CyYMBIKTBIKTBIH BIIBIC TYO1HE KbICHIMBIH OJIIIIEY.

3. AtmocdepanblK KbICBIMHBIH OMIKKE TOYEAUIITTH aHbIKTAY.

4. Jlypwic popmaaarbl THIFBI3ABIFEI OCITLI ACHEIEP YIIIIH ApXUMe]T KYIIIiH
aHBIKTAY.

4-TakpIpbIl. «MeXaHUKAIBIK JKYMBIC, KyaTTBUIBIK, YJHEPTHs» (5 carar)

Mexanukanblk  kyMbic.  Kyarteuibik.  Oseprus.  Kosranmanbel  koHE
KO3FaJIMalThIH OJIOK.

Ipaxmuxaneix scymvicmap.

1. bBuikke keTepiiny Ke31H/I€ JAMUTHIH KyaTThUIBIKTHI OJIIICY.

2. Kosranmansl OJIOKTHI TalialaHFaH Ke3/1¢ KYIITIH YTaThIHBIH aHBIKTAY.

3. AybIpJIbBIK KYIIIIHIH dJICYEeTT1 SHEPTUSCHIH OJIIIIEY.

Okckypeus (1 carar)

3. TakbIpBINTHIK KOCHAp

13-kecte. KyHTi30€MiK-TaKBIPBINTHIK XKOCTAp

TakbIpbINTHIH aTaYbI CaraTTap canbl bakbl1ay HbICaHIApbI
OapybIFbl | TEOPUSIIBIK | TPAKTHKAJIBIK

OU3MKAIBIK KOJIEMIED - 7 4 3 DKCIEePUMEHTTIK

buzuka ominoui TarchIpMalIap/bl KOpray

TaburaTTarsl, agam 13 3 10 Oky x00achl

OMIPIHET1, TEXHUKAIaFbI

KO3FaJIBIC

['uapo- xoHe a’poauHaMuka | 8 4 4 DKCIEPUMEHTTIK
TarceIpManapabl KOpray

MexaHUKaIIbIK KYMBIC, 6 2 4 DKCIEPUMEHTTIK

KYaTTBUIBIK, YHEPTHS TarceIpManapabl KOpray

JKUBIHBI 34 13 21
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4. 9uicTeMeslik KaMTaMachI3 eTy

barmapnama  GackiM  OesliriHA€  OKBITYABIH  O€JICEHAI  HBICAHJapbIHA
(3epTxaHaJBIK KYMBICTAP, 631H-031 0aKplIay, SKCKypCHUsJIap, MHTEPAKTUBTI 9JICTEP)
YKOHE MIHJIETTI YH TarChIpMachIHBIH OOJIMaUTHIH/IBIFBIHA Heri13ene1. barnapiaManbl
ICKe achlpy YIIIH OeilHeMaTepuangap, KOMIBIOTEPJIK OarmapiaManap OOyHI,
XKaOAbIK TaHAanm anbiHybl THic. Calaktap (usnka KaOWHETIHAE, KOMIIBIOTEPJIIK
CBIHBINTA, MEKTEI KiTallXaHAChIHAa OTKI31JIe/1I].

Ocwl Kypc OOWBIHIIIA OKBITY KypajjapblHa (PU3MKAIBIK acmanTap, (pu3nKamgaH
OKy Kypajajapbl, aHBIKTaMaJblK MaTepHUaljgap, FHUIBIMUTAHBIMAI  OICOMET,
TUAAKTUKAIBIK MaTepHayap, KOMITBIOTEPJIIK OKBITY OaFaapiiamManapbl KaTaJbl.

5. ¥chIHBUIFAH 91e0ueTTep Tisimi

1. 1.beprep H. b. U3yuenue temnoBeix siBnenuit [Texct] / H.b. beprep- M.:
ITIpocsemenue, 1981.- 112 c.

2. bypo B.A. ®ponHTanipHble SKCHEPUMEHTAJbHBIC 3aJaHus MO0 (U3UKE
[Texct] / B.A.bypog, C.®. Kabanos, B.1 Ceupunos.- M.: [Ipocsemienue, 1981.- 112
C.

3. T'oproB A.M. Peanuzamusi roccranaapta no (uU3MKe B OCHOBHOM IIKOJIE
[Tekct]: meron. Ilocobue / A.M.I'opuoB, A.I'. JlorBuaenko, C.A. TUMOIICHKO -
06a1VYY Kemeposo, 1995.-112c.

4. Mactponac 3.I1. ®usuka. Meroauka u mpakTuka npenoaaBanus [Tekct] /
3.I1.Mactponac, FO. I'. CunneeB. —PoctoB- Ha-Jlony, @enukc, 2002.- 288 c.

5. Cemrxe A.M. ®usuka: 3aHUMAaTENbHbIE MaTepHalbl K ypoKaM. 7 Kiacc
[Texct] / A.W. Cemke.- M.: HI] DHAC, 2006.-120c.

6. Cranmaptel BTOporo mokonenus «lIlpumepnsie mporpammer. dusuka 7-9
kiacchl: mpoekT. [Teker] — M.: [Ipocsemenue, 2011.C. 6-8, 37

/. bonrotoa, B.C. ®opmupoBaHue YHHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUIA
(YY) Ha ypoke ¢usuku. [DnektpoHHbli pecypc]/ B.C. bonrorosa- pexum
nocryma http://www.profistart.ru/ps/blog/12656.html.

8. MHMmamkwun, J[.A. OcBoeHrne MeTOJa MO3HAHUS Ha ypokax ¢usuku [Tekct]/
J.A. UBamkus // ®u3z. B mk.- 2011.-Ne 14,- C. 23-25.

9. XKypnan «®usuka B mkomae», Ne 2, 1993 -33c.

10. «Pusukay, npuitokeHue K razete «1 ceHTsops», Ne 44, 1999 -3c.

11. BoponoB B.K. TlomomnenoB A.B. yueOGHOe mocobue « CoBpemeHHas
busuka», M., «KomKuura» 2015 r 512¢

12. Kpsinenkoro 1U.b. CtpykoB b.A. yue6Hoe mocobue «OO0mas ¢uzuku», M.,
«Hudpa-m», 2008r 599c.

13. INunckuii A.A. I'pakoBckuii '.10. «®uszukan, M., «adpa-m» 2006r, 560c

14. bapnosckuii I'.A. bypcuan 2.B. yuebHoe nocobue «O0mias gusukay, M.,
«Bmanoc-IIpeccy, 2001r. 296¢.

15. CmonasipeB M.A. Kanamaukos H.I1. yuebHoe nocodue «OCHOBBI (hU3UKNY,
M., «/Ipoda» 2004r, 464c
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«XUMHUA» MIHI

binim Oepy yHbIMAapblHAa XUMHSJAAH CHIHBINTAH THIC KYMbIC MbIHAJAN
OarpITTapJia OKYPTi3iaeai: MPAaKTUKANBIK (XHUMUSJIBIK DKCIIEPUMEHT, KbI3BIKTHI
TOXipuOenep, MbIFapMaIbUIBIK )KYMBIC, 3€PTTEY KbI3METI1, 3aTTap/IbIH CUHTE31 KOHE
T.0.) KOHE TEOPHUSIIBIK (TCOPHUSIIBIK MOCEJeNep/ll KOHE XUMHUS TapuXblH 3epiAciiey,
MOHApaNbIK Ma3MYHJIAFbl KYPJACACHIIPUITEH €eCelTey TallChIpMallapblH IIICIY,
oneOueTneH XKyMbIC, pedepaTrap, MblFapMaiap JaiblHaay KOHE *Kazy JKoHeE T.0.).

MexkTtenTe XUMHsIAAaH KaHAal KOFaMIBIK-TIAWANIbl KYMBIC XKYpri3yre OoJaabl
Xumusi YHIPMECIHIH HET13T1 MIHAETTEpiHIH Oipl OKyIIbUIAPABIH OlTiM ACHTeWIepiH
apTTeipy Oonbin TaObutanel. bipak, OipiHmIigeH, MeKTen YHipMmeciHe OapIbIK
OKYIIIbUTAp KaThICa aJIMAai/bl, EKIHIIIJEeH, OenTuI mamanga yhipmeaeri cabakrap —
Oy «e3i yuIiH», 631HIH KaXETTUTIKTepIH KaHaFaTTaHIbIpyFa apHaJFaH KYMBIC.
MekTten y>XKbIMbIHAQ KOFaMBIK Maiaibl ICTEP a3 €Mec, OJ ICTEepAl OpbIHAAYy YILIIH
Kac XUMHUKTEPIA1H KOMET1 KaXKeT.

XUMHUSUTBIK KOFaMJACTHIK. MeKTenTe FhUIBIMHBIH OPTYpJl HEMece XUMUsIaH
KOFaM/IbIK-TTai1aJIbl  KbI3MET OaFbITTapblH/Ia JKYMBIC ICTEHTIH OlipHele XUMHS
yHipMeci (cexuusichl) OOJFaH Karaaija ochl YHIpMENEPIiH >KYMBICBIH YHIECTIpy
YIIIH oap/ibl MEKTEITIH XMMUs KOFaMbIHa O1pIKTIpy MakKcaTka cai 6osaapl. MyHai
yKbIM 03 JKaprbichiH, 3MOJieMachblH JaWbIHAAWIbI, 3HAYOKTAp JKacail ajajbl.
MekTtenTeri XuMUs KOFaMBIHBIH JKYMBIC JKOCHAphl OO0Janmbl, OHJA KEKEJereH
yiipMenepaiH HeMece CeKIUSUIapAbIH KYMBIC JKOCTapiapblHaH 0acka, OapibIK OCHI
yiipMmenepai OIpiKTIpeTiH icTeplli KoCcy Kepek. by, MbIcambl, KYMBICTaFbl e3apa
KOMEK, KaHaail Ja 3epTTeyjepl Oipiecinm Kyprizy, KaOMHETTIH >KaOAbIKballybl,
KEIIIKe JaubIHAAITY, )KypHAJ IIBIFAPy JKOHE T.C.C. 007Iybl MyMKiH. OCBl Mocenenepai
OapybIFBIH MEKTENTET1 FHUIBIMU O1PIJECTIKTIH JKaJbl )KUHAIBICHIHAA OEKITY KEpeK.

[enu 1 33241 XUMUYECKOTO 00I1IECTBA:

1. Kiun ceiHBINTap OKYIIBUIAPBIHBIH, XaJIBIKTBIH apachblHIa XUMUSJIAH OUIIM
aybl HACUXaTTay,

2. )KoFapel  CBHIHBII ~ OKYIIBUIAPBIHBIH ~ OUTIMIEPIH  TEPEHIETY, XUMHS
FBUIBIMBIHBIH JKETICTIKTEPIMEH TaHBICTHIPY;

3. XUMHUSUIBIK ~ OKCIIEPUMEHT O KYprizy OuIriH ketuiaipy. «Buptyanab
XUMUSIIBIK 3€PTXaHa» JJIEKTPOHBIK OKYJIBIFbIH Nalganany.

Mektenteri «IIpoToH» XUMUS KOFaMbI 5KYMBICBIHBIH YJIT1 )KOCTIAPBI

Keipkyiiek
backapma OTBIpBICHI
2 CHIHBINITAP OKYIIBUIAPHI YILIIH XUMHUSIIaH KbI3BIKTHI TOKIpHuOEnep
3aybITKa 3KCKypCHS
ATpOyHUBEPCUTET FAIBIMAAPHIMEH KE3/1EeCY
«XUMHUs OHJIIPICIHAECT1 )KaHa TEXHOJIOTUSIap» TaKbIPhIObIHA OHTIME
. @oToansO0M IIBIFApY, MPE3CHTALUSIIAD TalbIHIAY.

Kazan

1. Xwumus anracel

2. Fameimpapmen kesnecy

3. «Karanutukanplk peakuusuiap» TaKbIpblObl OOMBIHIIIA pedepaTTap KOpray
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XBbK-ra akckypcus
«XUMUSAIAFbl KbI3BIKTAP» TAKBIPHIObIHA 5-7 CHIHBII OKYIIBUIAPHIMEH OHIIME
KTK
3-4 CHIHBIN OKYIIBLIAPHI YIIIH KBI3BIKTHI TOXKIpUOEIep
OpranukanblK KOCbUTyJIap OOMBIHIIIA BUKTOPHUHA
«Kemipcyreri» ra3eri merapy

10 KofaMHBIH >KaJIbl OTBIPHICHI

11. Mexrten koH(pepeHIUSIChIHAA «XUMHUSHBIH XaJblK IIapyallbUIBIFbIHIAFbI
MaHbI3bI» TaKbIPbIObIHA OasiHIAMa

12. ATpOoyHHBEPCHUTETKE IKCKYPCHUS

Kapama

1. «XuMHAIBIK ~ KOCBUIyJIAp  KJacTapbl»  TakKbIpbIOBIHA 8  CHIHBII
OKYIIBUTAPBIHBIH KOH(PEPEHITHSICHI

2. «XUMHUS eJiHe casgxar» ra3eTiH HIbIFapy

3. «3epTxaHama CYTETiH aixy» TaKbIphIObIHA TPAKTHUKAIBIK >KYMBICTAP/IbI
KOpray

4, «XuMmus aybll MIApyalIbUIBIFBIHIA» OHT1IME

5. 7 CHIHBIN OKYIIBLIAPHI YIIIH KbI3BIKTHI TOXKIpUOEIep

6. 8 ceiHbIN OKymbLIapbIHBIH KTK

Kenrokcan

1. 3 cwiHbIN OKYyIIbUIAPHI YIIiH « TaOUFATTHIH YIBI 3aHBDY KOH(PEPEHLIUSACHI

2. XKac ¢pusukrepmen Oipiecit, «MEKTpoau3» pedepaTsiH KOpFray

3. Y# OackapMacbiHAa «XWMHSHBIH XaJblK IIapyamibUIBIFBIHIAFBl MaHBI3BI»
TaKbIPHIObIHA OHTIME

4. KpI3bIKTHI TOXKIpUOENep

5. «A.M. ByTnepoBTbIH TEOpHUICHD» OastHAAMACHI

Kanrap

1. Mexren onMMNUaaachl

2. Pedeparrap xopray

3. OHriMe: «XaiblK MIapyallbUIbIFBIHIAFBI IIaCTMAacCa,

«XUMUSAIAFbl KBAaHT TEOPUSICHI»,

«XUMHUSIIBIK OaillaHbIcTap»

AKmaH

1. 9 chHBIN OKyLIBLIAPbIHA APHAJIFAH BUKTOPUHA

2. «3epTxaHaja OTTETIH aly» MPAaKTHKAJIBIK KYMBICHIH KOpFay

3. «KazakcTtaH XUMHUSACHI» TaKbIPHIObI OOWBIHIIA 9 CHIHBIN OKYIIBLIAPBIHBIH
KOH(EpEeHIIHUSICHI

4. «beiiMeTangapablH CyTeri KOCBUTYIaphl» TaKbIPHIObIHA OHTIME

Haypsiz

1. «Xumusi KoHE HKOJIOTHS» TaKbIPbIObIHA 5-8 CBIHBIN OKYIIBUIAPHI YILIH
QHIIME

2. 7 ceiabin oKymbLIapeiHbIH KTK

3. «JI.11. MenpaeneeBTiH MEPUOATHI 3aHbI MEH MEPHUOJTHI KYHECI» TaKbIPHIOBI
OOMBIHINIA § CHIHBIN OKYIIBLIAPBIHBIH O1711M dcTadeTachl

Coyip

©oo~No O~
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«Mertannap KOppo3HsIChI )KOHE OHBIMEH Kypec» pedepaTbiH Kopray
«KpemHuii ’oHe OHBIH KOCBUTYJIapb» pedepaThiH KOpFay
«Kepae cupek Ke3eceTiH dJIeMEHTTEP» ra3eTiH IIbIFapy
«XUMHS JKOHE IKOJIOTHUSD) TaKbIPHIOBIHA OHT1ME
basanamanap: «XuMus FeIIBIMBI MEH TEXHUKACBIHBIH KETICTIKTEPI»,

«XUMHUSITBIK PEeAKIIHS KbUTIAMIBIFbI»,

«CHHTETHKAIIBIK TaMaK TpooieManapb»

«AMMWH KbILIKbUIAAPHI»

Mawmsip

1. «CinTini xep MeTanapbIHbIH TOOBI» TaKbIPHIObIHA QHTIME

2. Pedeparrap Kopray  «OOpaTUMOCTb  XUMUSJIBIK  pEaKIMsIIAPIbIH
KA TBIM/TBLUTBIFBI»,

«AKYBI3JapJIbIH KACHUETTEP1, KYPBUIBICHI )KOHE OMIP/ET] POIIi»,

«DIIEKTPOJIMTUKATIBIK TUCCOIMALINS TEOPHUSICHI»

b1 6oitbl

1. 4 «Ilonmumep» KypHAJIBIH IIBIFAPY

2. ®oT0anbOo0M IHIbIFAPY

3. JKapbIK raseTiH mbrapy

4. «IIpoTOoH» KBUTHAMACKIH KYPTi3y

5. MbIHa1ait 3KCKypCHUsIap KYyprizy: 3aybIT, pepmaiap

6. OxymbuiapablH ~ cabakTapblH  arpOyYHHUBEPCUTETTIH  aHAJIMTUKAJIBIK
3epTXaHaChIH/Ia )KOHE OPTaHUKAJbIK 3aTTap 3epTXaHaChIHAA KYPri3y.

KoHcTpykiusnay  CEKNUMSICBIHA:  KOMIPKBIIIKBUT — Ta3blHBIH  KAaCHUETTEPiH
aHBIKTAyFa apHAJIFaH acrarl, a30T OKCHIIH anyra apHairaH acnan (1V), Ty3mapiasiH
AIIEKTPOJIM31HE apHAIFaH acrar, 030HATOp, TY3 KBIIIKbUIBIH allyFa apHaJfaH acmar,
MUHEpaIAbl THIHAUTKBIIITAPbI AHBIKTayFa apHAJIFaH >JEKTPJICHAIPUITeH BaHHA
KECTECIH, OHJIPICTIH MarHuTTI ChI30aChlH, OPTraHUKAJBIK 3aTTap MOJEKYIaChIHBIH
MOJIebIePiH, OKYIIBUIApAaH cabak cypay KapTOouKalapblH TaibIH/IAY.

abrwnE
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«CrnexkTp» pu3uKaA-XUMHAJIBIK KJIY0 KYMbICHIHBIH OaFIapaaMachl
1. Tycinaipme xa36a

«XuMus» ToHI OOMWBIHINA CBHIHBINTAH THIC KYMBIC — MEKTENTErl OKYy-TopOue
KYMBICBIHBIH Kypamjac Oeiri. On OKyImIbUIapAbIH KaH-)KAKThl JTaMYBI, OJap/IbIH
OUTIMIH TepeNeTy KoHE KEHEUTY, XUMHUAFA KbI3bIFYIIBUIBIKTAPIH JAMBITY 5KOHE OHBI
3epeneyre IIbIFapMallbUIBIKIIEH Kapay YIIH KeH MYMKIHIIKTep Oepeni. JKeke
cabakrap JKyWeci apKpUIbl OKYNIbUIAp FBUIBIMH, FBUIBIMH-TAHbIMAT O KOHE
aHBIKTAMAJIBIK OJCOMETIICH >KYMBIC ICTem, (akTijiep MEH TUIMOoTe3ajlapra Taljay
KYpPri3in, KUHAKTAJFaH MaTepUaIbl >KYHEICHIPIN, OHbI rpadUKalbIK TICLIMEH
Oepirn, KemuIulik annbiHAa cemneyre yipeneni. OcwiHbiH 0opi oman opi KOO-na
OKyFa TabIHJBIK O0JIaIbl.

«CriekTp» (QU3UKa-XUMUSIIBIK KITYOBI >KYMBICBIHBIH OaFaapiamMachl YChIHBUIAIbI,
oJ1 10-11 chIHBIN OKYLIBUIAPHI YIIIH cabaKTaH THIC yaKbITTa ©TKI3UIETIH, (PU3UKa MEH
XUMUSHBIH KIPIKTIPUIT€H KYpPChIHBIH Ma3MyHbIH amaabl. On 43 cararka apHanrad (2
KBULIBIH 1II1HAE aiibiHa | peTTeH) XkoHe (u3MKa MEH XUMUS FbUIBIMIAAPbIHBIH
KETEKII  WACSAIApbIH  JKOHE  OJap[blH TaHBIMIBIK, JYHUCTAHBIMIBIK O KOHE
KOJITaHOAMbIl: 3aTTapAblH (PU3UKAJIBIK >KOHE XUMMSUIBIK KAaCHETTEPIHIH OJIap IbIH
KYPBUIBICBIHAH ~TOYEJAUIIr, OpraHUKajblK >KOHE OeHOpraHuKaiblK 3aTTap/bIH
MaTepUaJIJIbIK OIpJIiri acmeKTUIEpiHAS MaHbBI3AbI KEKEJIETeH CPEeKeNepiH alry bl
MakcaT TYTajbl.

2. KypcThIH Ma3MYHBI

barpapnamanblH Ma3MyHbl XUMHS MeH (U3MKaHbIH 0azajblK KypcTapblHa
KOCTIapJIaHFaH HAesIapasl JaMbITyFa JKOHE OJIap/bl JKaHAJTIAPMEH TOJBIKTBIPYFa
MYMKIHIIK Oepeni, Oy obITy anmeyeTiH Oipiiama apTThipaasl. KypcThiH HETi3T OKy-
Topbume MminmerTepi: 1. biumiMre o3 OeTiHIE KON JKETKI3y KaOlleTTepiHe cyiieHe
OTBIPBIN, XWMHUS MEH (PHU3UKagaH OKYIIBUIAPIBIH MEKTENTe aifaH OuTIMIEpiHIH
HET131HAEe OCBhI FBUIBIMIAPBIH OacThl Macenenepi OOMBIHINA OJNIapAbIH OUTIMICPIH
KCHEUTy KoHe TepeHaeTy. 2. Hakrtel MarepuanfblH HETI3IHAE CalbICTHIPY,
MaHBI3/IBICBIH aWBIPBIN ajly, ceOem-canIapiblK OaiaHBICHIH AHBIKTAY, KOPBITHIH]IBI
’Kacay, MbICBIKTAJIFaH MaTepHalibl OailIaHBICTBIPBIN JKOHE JQJIENJIEH OTBIPHIN
OasiHIay OUTIKTEPIH XKETUIAIpy. 3. Agam3ar ajaablHaa TYpraH >kahaHIbIK: KopIliaraH
OpTaHbl KOpfay, TaOuraT OalbIFbIH YTBIMIBI MalJallaHy, JHEPreTHKAJbIK
pecypcTapasl 0aiiblTy mpoOJieManapblH LIEHIYAE >KapaThlIbICTaHY FhUIBIMAAPBIHBIH
IYaMUHCTIK poJjiiH amy. 4. JKeke TyJIFaHblH FbUIBIMU KO3KAPAChIH, HIbIFAPMAIIbUIBIK
JapbIH/IbUIbIFbIH, SKOJIOTHSUIBIK ~ MOJICHUETIH, TYMaHUCTIK  KacHETTEpiH
KaJIBIITACThIPyFa KOMEKTECY.

3arTapAbl OHEPKAOCINTIK ally >KOHE KOoplIaraH oOpTaHbl Kopray», <« Korapbl
MOJIEKYJISIPJIBIK  KOCBUTYJIap CHHTE31HIH HETri3ri ojictepl» Oemimaepi OoibIHIIA
xumusigad ¥bT-ra naiieianamyra kemekreceni. OCbl Kypc OKYIIBUIAPIbIH KbI3METIH
YUBIMIACTBIPYIBIH SPTYPIIl HBICAHIAPBIH KO3MCU1: JopicTep, (PPOHTAIBIABl OHTIME,
CeMHUHapJap, €CEeNTIK TarchlpMaap bl eIy, SKCIEPUMEHTTI OpbIHAAY, SKCKYPCHUS,

73



aHBIKTAMAJIBIK oJeOMeTIIEH KYMbIC, XalapiaManap HalbIHIAy CBHIHBIITACTAPHBIH
aJJIBIHIA CO3 CONUIIEY.

3. ZKYMBICTBIH TAKBIPBINTBIK KOCHAPHI

14-xecte. JKyMbIC 3KOCTIapbl

A) Cabak TakbIpbIOBbI Carat caHbl
1. Kipicne. KypcThiH MingeTTepi 1

2. Marepus. 3artap. 3aTTapablH KacCueTTepl. 3aTTapiapl 2
COMKECTEHIIPY 9AiCTepPl

3. KuneTukanablK, TOTCHIIUAJBI )KOHE 11IIKI SHEPTHSL. 1

4. Macca — 3Heprust popmackl. DUHIITEHH TeHCY1. DHEPTUSHBI 1

CaKTay 3aHbl

5. DK30- )KoHE SHIO0TEPMHUKAJBIK MpolecTep. MaTepuaigapabl 2

eKIHII KaliTa eHJeY KOHE SHEPTeTHUKAJIBIK HIBIFBIHIAD

6. l'omorenai sxoHe rereporen i kocnanap. Kocnanaps 6emy 2

omictepi. CemuHap

7. IlpakTukanslk >xymbicTap. Kayinci3aik TEXHUKAChl KaFruaajaaphbl

8. 3epTXxaHara YKCKypcus

9. Ilmactmacca OyitbIMaap/ bl TaHOATAY

Rl w

10. KopbIThIHABI

b). Xumusiian oauMnuagajapra 1aubIHAATY IbI
YHBIMAACTBIPY.

4. 9nicTeMellik KaMTaMachI3 eTy

Oxymbinapasiy cabakrapsin C.Celidynnun atpiHnarsl Ka3ak arpoTeXHHUKaIbIK
yHHBepcuTeTiHIH (ockl Oeitinmeri 6acka ga JKOO) AHanuTukaiblK 3epTXaHachlHAIA
oHe OpraHuKaibIK 3aTTap 3epTXaHaChIH/A OTKi3Y.

KoHcTpykiusiiay — CEeKIMAChIHA:  KOMIPKBIIIKBUT — Ta3blHBIH  KacHETTEpiH
aHBIKTAyFa apHAJIFaH acliall, a30T OKCHIIH aiyFa apHayiFaH acran (IV), Ty3mapasiH
AJICKTPOJIU3IHE apHAJIFaH acliall, 030HATOp, TY3 KBIIIKBUIBIH ajdyFa apHajFaH acrarl,
MUHEpaIJIbl THIHAUTKBIIITAPALl aAHBIKTAyFa apHAJFaH »dJICKTPJICHIIPIITCH BaHHA
KECTECIH, OHJIPICTIH MarHuTTI ChI30aChlH, OPTraHUKAJBIK 3aTTap MOJEKYIAChIHBIH
MOJIeIIbJIEPiH, OKYIIbIIApAaH cabakK cypay KapTodKajaapblH JabIH/AY.

5. YChIHBUIATHIH d/1e0ueTTep Ti3imi

1. Xumus — HypaxmeToB u ap. - Anmatel: Mektern, 2013

2. Xumusy, 9 xnacc, ['abpuensa O.C.

3. Xumus. 8 knacc. Hypaxmeros u ap. - Anmatsl: Mekrern, 2012. — 216 c.

4. Xumus. 10 kmacc. Yuebnuk + CD. Pynsutuc I'.E.- Mocksa: Ilpocsemienue,
2014.

74


http://ess01.com/read.php?ypcb=list&gjvmr=?t=45237

5. l'ompadensny M.I'. Bueknacchas pabora mo xumuu. — M.: IIpocBemenue,
1976. -191 c.

6. TarmoBa E.B. HccnenoBarenbckas ACATEIBHOCTh YYaIIUXCS MO XUMHH. —
Mockaa: ['mo6yc, 2007.

7. boesa T. H., Kopuarnna B. B. Xumuueckuii npa3JHuK B CEIbCKON IIKOJIE:
nup Ha Bechb Mup // Xumus B mikode. - 2005. - Ne5. - C. 28.

8. I'ycakob A. X. VYuuremo XUMHM O BHEKJIAacCHOM pabote. - M.,
[Ipocsemenue, 1981.

9. BacunneBa T. K. Urpa-3auer. "3nanue - cuna" // Xumus B mkosne. - 2005. -
Nes.

10. Kononosa B., ®ononoBa T. ®. duszuxo-xumunueckuiit KBH // Xumusa B
mikose. - 2005. - N4, - C. 39.

11. Jlazapenko A. A. Yuureno O BHEKJIACCHOM pabore mo xumuu. - M.,
ITpocsemienue, 1981.

12. OnetinukoBa WM. W., bypxunckas T. I'. Xumudecuit necaHt B ThUTY
xeMmopo6uu // Xumus B mkoe. - 2005. - Ne9. - C. 73.

13. Beuep-koHKypc mo Teme "DieKTpoiauTuyeckas guccoryanus’ // Xumus B
mikoue. - 2005. - Ne9. - C. 75.

14. axosa O. 0. baun-KBH "Meramibl 1 HemeTtawibl" // XuMus B 1IKOJIE. -
2005. - Ne9. - C. 70.
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«I'eorpapus» noHi

['eorpadusHbl OKy JKOCHapbl MEH MEKTeN OaFaapiaMachl TalanTapbIHBIH
meHOEpiHEeH ThIC 3epjeiey, €H alJbIMeH, TreorpadusHbl OKBITY MPOIECIH
YUBIMJIACTHIPY/IBIH HETI3I1 HBICAHBI JKOHE CBHIHBINTHIK-CA0aK >KYHeCiHIH OacThl
AJIEMEHTI peTiHae cabakraH epekiieneHeal. ChIHBINTaH THIC JKYMBIC —©3re
reorpadusIIbIK MaTepualiarbl cabaKTapMEH CaIbICThIPFaHa ©3TelIe YHBIMIACTBIPY
HBICAHBIH/IA OTKI31IE/Il KoHE KeOlHEece OKYIIbLIApbIH ©3 OCTIHILIE KYMBIC 1CTEyiHEe
HET13/1eJIe/T1 )KOHE CHIHBINTAH ThIC YaKbITTa OTKI3IE/I].

['eorpadusiman CHIHBINITAH THIC KYMBICTBIH MaKcaThl — OKYIIbUIAPIBIH JKaH-
KaKThl XKOHE YillecIMIl JAaMyblH KaMmTaMachl3 ery. byn Tamanm TopOMeHIH Herisri
UJesiChl — OOWBIHAAFBI PyXaHW OaWJIbIFbl, MOPAJIBJBIK Ta3aJIbIFbl MEH (HU3HKAJIBIK
KETUITSH T YilsteciM Tl O1piKKEeH aiaMJibl TopOuesey TajnabbiHa xKayar Oepei.

1. Tycinaipme xa30a

«OJIEMHIH KalMbl 3KOHOMHUKAJBIK-TreorpadusuiblK cunaTramace» Kypebl 10-11
CBHIHBIT OKYIIBLIAPHI YIIIH YChIHBUIFAH

Kypc wmakcarbl: KazakcTaHHBIH oJeMIK HIapyallbUIBIKTa OpPHBI MEH pedi
TYPFBICBIHAH TaOUFU JKOHE QJIEYMETTIK-DKOHOMHUKAJIBIK JKaFrJalblH TEpeHIpeK
3epaeney

yrayOleHHOe W3Y4YeHHE MPUPOIHBIX U COLMATBLHO-3KOHOMUYECKUX YCIOBUN
Kazaxcrana ¢ TOUkM 3peHuUs €ro MecTa u poJii B MUPOBOM XO03511CTBE

[Tonapansik OaiiaHbIC: OMONOTHS, XUMHUS, TAPUX, IKOJIOTHUS, IKOHOMHUKA

CabakTpl yUBIMAACTBIPY (opMachl: 1opic, CEMUHAp, NPAKTUKA, HHTEPHET-
pecypcTapMeH >KYMBbIC

KypcThl agxray popmachr: :x00aHbl xKeKe Kopray

2. Kypc ma3myHbI

['eorpadusiman CHIHBINTAH THIC KYMBICTHIH Ma3MYHBIHAAQ €Kl HET13T1 OaFbITThI
OeJtin kepceTyre 00JIaIbl:

1) ynken OuaimM Oepy-TopOuennik MaHbI3bl 0ap, OKYLIbUIAPAA 30D KbI3bIFYIIBUIBIK
TYABIPATBIH MEKTEN KYPCHIHBIH HET13T1 CYpaKTapblH TEPEHICTY;

2) KEPTUTIKTI JKepJep/ie MPaKTUKAIIBIK KYMBICTAP JKYPTi3y, CHIHBINTA dPTYPIIi
aKmapar Ke3JepiMEH JXYMBIC ICTey, IIeTeNl 9JeOUeTiH/e achanTapbl MangaiaHy
KE31H/Ie 3ePTTEYy CUTATHIHAAFBI O1TIMIEP] MEH OUTIKTEPIH KAJBINTACTHIPY

bipiami >koHe ekiHmi OarbITTa Ja OJIKETaHy MaTepHalibl  KeHIHEH
TMai1aJlaHbIIATRIHBIH, OKYIIBUIAPJBIH ©3 OCTiHIe OLTIM amy, oJapibl IpaKTHKaIa
KOJIJaHy OUIirl JaMUTBIHBIH aTanm  oTy KepekK. ChIHBINTaH ThIC JKYMBICTHI
YUBIMIACTBIPYFa JKOHE OTKI3yre apHaifaH OapiblK JKOFapblla KepCEeTUIreH
TajanTapAbl CaKTay CHIHBINTAH THIC JKYMBIC XYMECIH KypyFa BIKHAJI €Tefdl, O
MbIHaIal JEHI€UJIEpMEH CUMATTaIa bl

[ nenreii: reorpadusgan OuTiMaepi MEH OUTIKTEPIHJET! OJKbUIBIKTAPAbI KOO
YIIiH CBIHBITITAH THIC JKYMBICTHI Taijanany. byn meHreliie »KYMBICTBIH CBHIHBITITAH
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THIC HBICAHJApPbl HEri31HEH MyFaliMHIH OacTtamachl OOWBIHIIA KYPBLIAAbl JKOHE
oTKi3neAl. OKyImbUIapablH ©3 O€TIHIIE >XYMBIC 1CT€Y KBI3METIH YHBIMAACTBHIPY
PENPOIYKTUBTI JIEHIeH e KYy3ere achlpbliaibl. byl Ke3eHAe ChIHBINTAH ThIC KYMBIC
Ky#ecis, SMU30ATapMeEH KYPri3iae/i.

Il nmeHreit: OarmapiaMaMeH CajbICTBIpFAHIA MaTEPUAIBI KEHIPEK JKOHE
TepeHipek TaHmay. bynm  geHreiinme 0acThicbl —  OKYWIBUIAPABIH  IOHIE
KBI3BIFYIIBUTBIFBIH JIAMBITY KoHE KoJjay. lc-mmapamapasl yHBIMIACTBIPY Ke3iHe
OKYILIBLIAPJIbIH KEKE EpPEeKIITIKTepl ecKepiienl, KOMIILTIK ic-mapajapiblH XeKe
TarchIpMaJlapMeH Yilecyl KaMTaMachl3 €TUIe/ i, OKYIIBUIAPLIH 63 OCTIHIIE JKYMBIC
ictey yneci keOetieni. OKymibutap YIIiH TpoOiemManapra TYPaKThl KbI3BIFYITBLUIBIK
ToH. CBIHBINTAH THIC iC-TIApaNap KYyWeml TypAe OTKi3UIel, KaThICYIIbUIAPAbIH CaHBI
OipiiaMa TYpaKThl.

[ nenreit: opTypiii mpobeMaliapabl ey Ke3iHe OKYIIbUIApAbIH 63 OeTiHIIe
KyMbIC icTeyl. OKylbLIap FHUIBIMA TaHBIMHBIH KOJDKETIMII 9MIICTEpPIH MEHIrepen,
MyFalliM OaFbITTaylIbl POJIH KY3€re achblpabl, TAHBIMIBIK KBI3METTIH YTHIMIbI
TOCLIIEpiH MEHTepTyTe Ha3ap ayAapazasl. byn neHreline oKymbuiap SKCIIEPUMEHTTED
xyprizin, F3W KbI3MeTKepiiepiMEH, Te0JorTap >KacakTapbIMEH bIHTHIMAKTACKII
KYMbIC icTell amanel. OKyImIbUIApAbIH ~KbI3BIFYIIBUIBIFEl  QJIEYMETTIK-MaHbI3 IbI
MOTHBALIUSAFA aliHATAbI.

AtanraH aeHreinepaiy Oipeyi Je Ta3a TypiHAE Ke3aecreiai, onapabl Oein
KapacThIpy >KETKUTIKTI TYpJAE MApTThl, O1paK HAKThI KaFIal Ikl KOPY, OKYIIbLIAPIbIH
KbI3BIFYIIBUIBIKTAPBIH JaMBITYFa THIPBICY, CHIHBIITAH THIC KYMBICKA OJIAPABIH KOl
CaHbIH TapTy, SU30ATHIK HbICAHIap/laH KYHeliepre Koy KaxeT O0JaThIH COTTEp Il
K10epin anMay YIIiH KaxKeT.

3. TakpIPBINTBIK KOCHIAP

Kipicre - 1 carar

KazakcTan oneMHIH casicl KapTachlHIa. AyMmarbl, IIeKapaiapbl, caraTTbl Oeseyrnepi,
MEMEJIEKETTIK KYPbUIBICHI, Te0CasiCaThl.

KazakcTaHHBIH apyanbUIbFbl KOHSICH ETeMEH/TIK aJFaHFa JICHIH - 2 carar

Mau mapyanbUibFbI-KelmesT SKOHOMHKA, IapyalibUIbIKTRIH KeHee Ke3inae, Yiibl OtaHn
COFBICHI JKbUTIAPhI KAIBITACYBI MEH JJAMYBL, ThIH UTEPY, HAPBIKTHIK SKOHOMUKAFa KANTYy.

KazakcraH TaOuFaThIHBIH €pEeKIeIKTep] - 3 caraT

Kazakcran penbedi, reosorvsuiblk, KypbUIBICHI, KJIMMAThI, 1Kl CYJIapbl, ©CIMIIK >KOHE
KaHyapJap oreMi. TaOuFaTThl Kopray ayMaKTaphbl.

TaOrru-pecypcThIK aneyer - 4 carar

TaOrru sxaFmaiiiap MeH pecypetap - KazakcraH 3KOHOMHKachIHBIH ipretachl. Kazakcran
PeCypCTapbIHBIH MUHEPATIBI, JKEp, arpOKIMMATTBIK, TOMBIPAK, CY, OPMaH oHE T.0. TypIepi.
OneMHIH Oacka e€IIepiMEH CabICThIPFaHAA OJiapbl  IAPYalIbUIBIKTA — TakTalaHy
MYMKIHJTIKTEPI.

[Npaktukanblk >kyMpIic 1. ©3 KeprimkTi JKepiHHIH TaOuraT pecypcrapbl. Omapmpl
Tnaianany *oHe OoNalaKTa naiaiaHy MyMKIHTIKTEpI.

Kazakcran xanke! - 6 carar

OJNieMHIH Oacka eIepiMeH CabICThIPFAaHA XaIbIK CaHbl, TAOVFU ©OCYl, XaIbIKBIH
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ITIOFBIPIIaHy JICHTeil, eMorpadrsiIbIK, Karmaibl. XaIbIKThIH KypamMbl MEH KYPbUTbIMBIL. JKac-
KBIHBICTBIK KYpbUIbIMbL. EHOEK pecypcTapbl. JKyMbicch3bIK. Kelin-KoH. XaIbIKThIH YJIT KoHEe
JUHA Kypambl. XaJIbIKTbIH OopHaiacybl. Eim mexenaepmiH Typrepl. Torbnprbl. Kazakcran
XaJIKbI AccaMOJIesiChl. OrIeMIeTT Ka3akK JUaciopachl.

[pakTrkaibIK KyMbIc 2 backa enepiiH KepceTKilmepiMeH cabIcThIprania Kazakcran
XIKbIHBIH ThEBI3IBIK KOPCETKIIITEPIH, IIOFbIPIIaHY JCHIeHiH, TAOUFU oCyiH (TaHaay OOMbIHIIIA)
aHBIKTAY

OkoHoMuKa - 18 carar

OKOHOMHKA TYpJIepi: >KOCHApibl, HAPBIKTBIK. Apamac, KeJieHKem. OHepKacim
reorpadusicel. TOK, MeTamutyprusi, MaIivHa »xacay, XUMUsl OHEPKICIOl, KYPhUTHIC MATEpUaTIIaphI
xKoHe aram eHzmey oHepkociOl, AIIK, omeymertik unHbpakypbUlbiM canmamapbl.  Emmin
MAPYAITBUTIGL JKOHE  KOPIIAFaH OpTa. OKONOTUSUIBIK,  TIpoOJieMasiap.  ¥JITTHIK  Typy3M
EPEKIIIEIIKTEPI MEH TiepcrieKThBaIapbl. Cananapipl TaMbITy TpoOiieMaiapbl. JKCIIOPT MKoHE
UMITOPT canasnapbl. CalbICTRIPMATIBI TypAe OapibIK canaiap OolibHIIa Ka3akcTaHHBIH NIEMITIK
SKOHOMUKAJIaFbl OpHbL Ka3aKCTaHHBIH XaIbIKAPAIbIK YHABIMIAPFA MKOHE OKOHOMUKAJIBIK
oflaKTapra Kipyi. IHTerparms »xoHe 0oCeKeNecTIK.

[pakTukanslk, skymbIc 3. Ka3akcTaHHBIH >koHe Oacka Ja eniepmiH (TaHday OOMbIHILA)
OHEPKACIIT OHIMIHIH HETI3I1 TYPIIEPiH OHIIPY/IET] CATBICTBIPMAIIHI CHTIATTAMACKI

[pakTrkanbIk skyMbIC 4. KazakcTaHHBIH SKOHOMUKAIIBIK ayIaHaphl ayMaKTrapbIH/Ia aybUl
HIapYILIbLUIBEBI JAKBUTIAPBIH 6CIPY SKaFIAiIaphl XKoHE bIKTUMAJ ayJaHzap

4. 9micTeMeiKk KAMTaMachbI3 eTy

[lalimanaHplIaTPIH  TEXHUKAJIBIK KYpajlAdapblH Ti30e€ci: HHTEPAKTHUBTI TaKTa,
claiarap, MyJbTUMETUSIIBIK TPOEKTOP.

[TaitmaaHpIIATEIH OKY KYpaJIapbIHbIH Ti30€eci:

aTiacTap, dKOHOMUKAJIBIK, PU3HKAIBIK reorpadusi, Tonorpadusibik KapTanap.

barnapiamansik KaMTamMachl3 €TyIiH OCitHe- JKoHe ayTHoMaTepHaiIapsl Ti30eci:

1) KazakcTanHbIH reorpadusiibiK 00BEKTUIEp] Typaisl OeitHeDUIBMIED.

5. ¥chIHBLIFAH 91e0ueTTep Ti3imi

1. OwmumpOexona K.K., Kynanuna K.K. PogunoBenenue. — A.: Kirtam, 2003.

2. OwmmupbexoBa K.K., Kynanuna K.K. PonunoBenenue: Pab. terpagp. — A.:
Kirtam, 2003.

3. Owmmupbekona K K., Kynanuna K.K. Pogunosenenue. 8 xi1.— A.: Kitam, 2004.

4. AmnanneB b. I'. Uenosek kak npeamet Bocniutanus / 30p. e, tpyast. T. 2.
— M.: Ilpocsemenue, 1980. — 196 c.

5. Kpsuosa O.B. UntepecHslii ypok reorpadusi: Kuura mist yuurens. — M.:
ITpoceenienne, 1989. — 94 c.

6. MaxkcumoB H.A. 3a crpanuniamu yueoHuka reorpaduu — M.: [Ipocsemienue,
1988. - 179 c.

7. HukonoBa M.H. IIpakTukyMm mno reorpaguueckomMy KpaeBeaeHHIo. — M.:
IIpocsemenune, 1985. -75 c.
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8. T'aneeBa, Menpuuuyk. 100 mpuemoB nnsi y4eOHOro ycmexa Ha YpOKax
reorpaduu. Metoandeckoe nocodbue as yuutens. — Benrana-I'pad, 2016 rNe

9. Xabuoymmua P. X., baxumeBa O.A. DkoHOMHYEcKas U COIHaJIbHAs
reorpaduss mupa. 10-11 k.. Meroa. mnocobue. : Benrtana-I'pad, 2015 .
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«buoJiorus moHi

MekTtenTeri  OKbITYIbIH  SKOJOTHUSJIBIK  OaFbITTBUIBIFBI  OKYIIBLIAPIBIH
OMOJIOTUSIIBIK ~ JTalbIHABIFBl CallaChlH apTTHIPYJbl FaHa Tajam eTiln Koimaii,
dbeHomoTusUIBIK ~ OaKblIlay MaHBI3ABUIBIFBIH  KOTEpPYAl, TaOuraT 3epTTeylIeip
AKCKYPCHUSIIAPBIH, SKCIEAUIUSIAPbIH, OUOIOTHUS JKOHE AKOJOTHUSIIbl aNTalbIKTapbIH,
OMOIKOJOTUSIIBIK MOHUTOPUHITEP, IOHIK Oeriyiep oTKI3yAl Tajlam eTel.

1. Tycingipme xa306a

buonorusigan ChHIHBINITAH THIC XYMBICTBIH HETi3ri Ma3MyHBI KOpIIaraH Tipi
TaOUFATThl 3epAelieyMeH, TaOuWFaTThl KOpFay OOMBIHIIA KOFaMJIBIK Iaii1abl
eHOEKIIeH, XaJbIK apachlHAa TaOUFaTThl KOpray OUTIMIEpiH HacMXaTTayMeH, KOpHEKI
Kypajgap AalbIHAayMEH ThIFbI3 OaillaHbICThI O0TYBI THIC.

2. KypcTbIH Ma3MYHBI

Kebinece V-VI ChIHBII ~ OKYIIBUIAPBIMEH  OTKI3UIETIH  OOMAHUKANILIK
MA3MYHOAbl  CLIHLINMAH — MbIC  HCYMbICKA — OCIMAIKTEPIIH  KYPBUIBICHI MEH
(dbuznonorusaceiH3epAeiey OolbIHIIA OakbUIay >KYMBICTaphl MEH ToXipuOenep;
OCIMJIIK OJIEMIHIH KONTYPJUITNIMEH XoHE >Kalaibl ©CeTIH OCIMIIKTEP/IH ajaam
OMIpIHJErl MaHbBI3BIMEH, KCIMJIKTED TIPIIUIITIHIET] aybICBIMJIBIK KYOBLIBICTAp, YH
TYJJIEpIH ©CIpyMEH aiHanacy >KoHe T.C.C. Kipyl THiC. bOTaHMKajbIK CHUMATTaFrbl
KOIIIUIIKKE apHaJIFaH ic-1apanapasiH apackigaa Jlamna ecimairi, bakma kyHi, Opman
KYH1, ACTBIK MEpPEKeC1 CUSKTHI JKOHE T.0. 1c-11apaiap/iblH YJIKEH MaHbI3bI Oap.

3o0n02uadan colHbINMAH MBIC HCYMBICIbIY He2i32l MA3MYHbl OKYIIbLIAPIbIH
KEPrUTKTI OJKEHIH eIdylp KeH TaparaH >KaHyaplapblHBIH TYPIIK KYpaMbIH
3epAeneyl, aybll )KOHE OpPMaH MIapyallbUIBIKTapblHA 3USH KEJNTIPETIH JKaHyapiap/Ibl
’KOHE OJlapFa KapChl Kypec IIapajapblH aHBIKTAy, CUPEK KE3[IeCeTIH KaHyapliapMeH
KOHE OJIap/bl KOPFay JKOJAapbIMEH TaHBICY OOWBIHINA cabaKTap O©TKI3yMEH THIFBI3
OaitmanbICThl 00y KepeK. Tipl TaOUFAaTThIH 300JIOTUSIIBIK OYPBIIIBIH Kypy OOMBIHIIIA
’KYMBIC, OJapfa TIPUIUIIK €TEeTIH XaHyapiapAbl KyTy *oHe Oakbliay, oJap/ bl KOJFa
YHpeTy YJKEeH KbI3BIFYIIBUIBIK TyIbIpaabl. Kemmrijgikke apHalfaH 300J0THSIIBIK
CUNATTaFbl cabaKTap/iaH KyCTap/bl TapTy )KOHE KOpPFay, KYMBIPCKA WIICYJIEPiH KOpFay
OoHBIHIIIA )KYMBICTAp OaanapablH YIKEH KbI3bIFYIIBUIBIFBIH TYIBIPAIbL.

Herizinen VIII chiHBIN OKyHMIBIIAPBIMEH OTKIZUICTIH, adam aHamoMUuscol,
Pu3UONOCUACHL JiCIHE cUSUEHACHl OOUBIHULA CHIHBINMAH MbIC HCYMbICKA OIETTE,
CBIPTKBI OpPTaHBIH OPTYPJi (aKTOPIAPBIHBIH OpTraHIAPIAbIH OPEKETiHE BIKIAIbIH
aHBIKTAUTBIH TXipuOesaep, OKYUIbLIap MEH XajblK apachlHIa calayaTThl eMip
CQJITBIH HACUXATTaybl XYPri3y; 9pTYPAl bIPBIMIIBUIABIK TYPJEPIHIH TybIHAAYbl MEH
TapallyblH TYCIHIIPY Kipeal.

Kanner 6uonozuss GONBIHIIA CHIHBINTAH THIC )KYMBIC TYKBIM KyalayIIbUIbIK ITEH
©3TEPTillTIKTI, OCIMIIK >KOHE >KaHyapjap oJIeMiHJE TIPIIUIIK €Ty YIIIH KYPEcCTi,
HAKThl TIPLIUTIK €Ty OpTajapbl ar3aJapblHbIH ©3apa OailllaHbICHIH 3epAelieyMeH
OailmaHpICThl. bHONOTHAMAH CBHIHBINTAH THIC JKYMBICTBIH MAa3MYHBIH HAaKThI
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aHBIKTAFaH Ke3/le, €H aJIbIMEH, OHBIH TNaiJaJbl MaHbI3BI 0ap, TEOPHUSHBIH
NpaKkTUKaMeH OallJIaHbICBIH JKY3€re achlpyFa, 3€pTTey KaruJaThblH ICKE achIpyFra
MYMKIHJIK OepeTiH TypJiepiHe OachIMIbIK Oepy KepeK. ChIHBINTAaH ThIC KYMBICTBIH
Ma3MYHBI OKYIIBLIAPABIH 9P KACTarbl TONTAPHI YIIIIH KOJDKETIMI1 OO0JIYBI THIC.

XKac namypanucmep yiiipmeci OapiblK 0acka Ja CHIHBINTAH ThIC 1CTEPIl
YHABIMIACTBIPY/IBIH HETI3T1 sIAPOChl OOJbIN TaObUIanbl. YilipMe calOaKTapbIHBIH
MaKCaThl - OKYIIbUIAP/Ibl OMOJIOTUSAMEH KBI3BIKTHIPY, OJapAbIH OLTIMIAEPIH TEPEHIETY
KOHE KEHEWTy, oylapra Oakpliay >KOHE SKCIEPHMEHT JKYPTi3y NaFrablIapblH CIHIPY.
YiiipMmeneri »kyMbIC KY€, epiKTi Typ/e, Oipak TypaKThl KypaMMeEH KYpri3iiyl THIC.
Op MEKTenTe MbIHaIal yiipmernep 00yl THIC.

buonozusoan gpaxyremamuemix cabaxmap. @akynbTaTUBTIK cabaKTap, TOMTHIK
cabakTapIbplH €KIHII Typi, €pikTi Herine Kypbuiagel. Omap jxkac HaTypaJucTep
yiipmenepiHeH onapablH biliM  MUHUCTPJITIHIH ~ €peKIle  KypJeJeHIpiIreH,
TEPEHJICTUINeH JKOHE KEHEUTUIreH OarmapiaManapbel Hemece (paKyIbTaTUB JKETEKIIICI
(MyFalliM HemMece MamaH) KypacThlpraH OarjmapiamMainap OOWBIHINA OKYIIbLIAPIBIH
azmaraH TtonTapeiMeH (keminge 10-15 amam) OTKI3IIETIHIAINIMEH €pEeKIIeIeHE/I.
@DakyNnbTaTUBTIK JASPIABIKTBIH MaKCaThl - OKYyIIbUIapFa OWOJIOTHSIIBIK, aybul
[IapyabUIbIFbl, JICTEMENIK, IMEIaroruKajblK FhUIBLIMIAPABIH JPTYpJl Oemmiaepi
OoifpIHINIA, MEKTeN OarmapjaMacblHaH eoylp acaThlH Keyiemjae, OUIIM MeEH
npakTUKaIbIK OuTik 6epy. CoHmail-ak OHBIH OKYIIbUIapFa KociOu Oarmap Oepy yIIiH
7€ MaHbI3bl 30p, OUTKEeH1 (aKymbTaTHUBTIK cabakTapra aybll MIApyallbUIBIFBIHAA
’KYMBIC 1CTeyTe JalbIHAAIBIN KYpreHaep Hemece OUTIMIH apHaiibl OKy OpBIHIAPbIHAA
(aybul MIApyamIbUIBIFBI, MEAArOTHKAIBIK, OMOJOTHUSIIBIK, MEIUITMHAIBIK JKOHE T.0.)
KAITFACTRIPMAKIIBl OonraHmap faHa skasputanbl. (backa cesz0eH alTkaHma, Kas3ipri
TaHga OWONOTHS, TeJaroruka, arpoHomwusi (eriHimm, KeKeHIC ecipymn, Oar0aH,
oMapTaIbl, MexaHu3aropJap, Gepmepiep, Kocinmkepiep, MEeHeKepiep, MaIbLIap),
MEIMIIMHA, KOJIOTUs OeriHiHAeT1 (paKyJbTeTTep MaKcaTKa Ca.

Okckypeusutap 6 cohiHbInTaH Oactanm 11 CHIHBINKA JEWIHTT OKY KypCTapbIHBIH
TaKBIPBINITApHI OOMBIHIIIA cabakTap KyieciHe Kipeai. COHIBIKTaH MYFaJliM aJl/IbIH aJjia
NEPCHEKTUBAIIBIK JKOCTapAa dKCKYpCUsIapAbl ©TKI3Zy Mep3IMIEpiH aHbIKTAIl anajibl,
aJl SKCKypCHUsiap allIbIHAAFbl THICTI cabaKTap/a OChl KYObUIBICTADMEH TaOUFATThIH
©31HJI¢ TIKeJeH TaHBICY KaXKETTIr >KaFmalbliH Tyablpanbsl. CoHpal-ak MyFaaiM Kepi
0allIaHbICTBI - IKCKYpCHUSIIap/IblH MaTepuallapblH KeWiHr1 cabakTapra KOCYIbl J1a
KapacThIpazbl, OKYIIbLIApFa SKCKYpPCHsAa HEHI Kepim, HeHl OUIreHAepiH ecke
TYCIpyAl YCBIHAIbI, MPAKTHUKAIBIK >KYMBIC OapbhICHIHAA >KOHE KOPCETy MaTepHallbl
pETiHE PKCKYPCHsI Ke31HE KUHAI aJIbIHFaH TaOUFH 0OBEKTUIEep Al aiganaHaIbl.

Kenwinixke apnanzan colnoinman molc ic-uapanap

byn, Mmbicanel, OMOJOTHS OJUMMMANATIapbl, KEIITEpi, MEpeKeynepli, KbI3BIKTHI
Ouosnorus cararrapbl, TaOMFATThl KOpFay >KyMbIChl. Onapabl OMONOTHS MyFaliMi
yiipMmere KaTbICaThIHAAP IbIH HEMECE YiipMere peciMAeIMEereH OKyIIblap TOObIHbIH,
MEKTEM OKYIIbLIapbl aKTUBIHIH KOMETIMEH YIbIMIaCThIPAIbI.
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3. TakbIpBINTHIK KOCHIAP

TeMeHIe OKBITYABIH KEHC-TEXHOJOTHUIAPBIH IMaliJaaHbIl, OWONOTHS MEH
AKOJIOTHSI  OOMBIHINA  KIPIKTIPUITEH  TaKbIpbIITapFa apHaifaH  (akyJbTaTUB
cabaKTapbIH YT TAKBIPBITITHIK KOCTIAPHI YCHIHBLIATHI.

1-TaKpIpbIN. DKOJOTHS FHUIBIM PETIHJIE.

2-TaKbIpbIN. BHOTHUKAIBIK SKOJIOTHSUIBIK (haKTOpIIapIbIH aJaMFa ocepi.

3-TakpIpbin. XKanyapiap oneMiHiH KYJIABIPAYHI.

4-TaKpIpbI. AybI3 Cy TpOOIEMachI.

S-takpipbin. JKacTapablH TeMeKl SMUAEMUSCHIHBIH JCHIeil — YJIT JIE€HCAYJIbIFbI
YILIiH KYPECTIH MaHbI3/bl ACHEKTI.

6-TakpIpbIn. Paguanusibik 5KOIOTHs

1-TakbIpbIn. IK0JI0THS FBIJIBIM peTiHae

1.1-ranceipma: «MpIHa FalbIMAap SKOJOTUSHBIH JaMyblHa KaHIal yiec
KOCTBI?» JIET€H CYpaKKa >kayarl 0epe OTBIPBII, KECTEH1 TOJTHIPhIHAAD

Faasimaap FanbiMaapabiH KOCKaH yJecTepi
Apucrorenb
Teodpact Dpe3utickmii
ABHUIIEHHA
A. le3anpnud (1519 - 1603), /1. Peii
(1623 - 1705), XK. Typuedop
M.B. Jlomonocos (1711 - 1765),
rasnbIM-arpoHoM A.I". bonotos (1738 -
1833) »xoHe Oackaap
K. brodgdon
K.b. Jlamapk
A. I'ymb6onpar
2.A. DBepcman
Y. JapBuH
2. I'ekkenp
K. Mebuyc
B.B. Jlokyuaes
B.N. Bepnanckuii
Y. DntoH
A. Tencnu
B. Cykaues

1.1-TancpipMara apHaJFaH Tipek MaTepuaJl.

IKOJIOTHS TOHI.

1866 >xbuTbl «AF3anapbiH Kbl MOPGOIOTHICHD KITaObIHIa HEMIC OHOJIOTHI
OpHcT ['ekkenb «OMKOC) — Yi, 6acmaHa jKoHE «JIOroc» — 1J1iM JIETEeH €Ki TPeK CO31HEH
KYPaCTBIPBUIFaH «3KOJOTHS TEPMUHIH ajFalll YChIHFaH.
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«DKOJIOTUS» TEPMHUHIHIH Ma3MYHBIH OpPTYpJl TYCIHIIPY JKaFaaijapbl
Oaiikanaapl. bipak kanjgall karjmaiia Oosica 1a, SKOJOTHUSHBIH OapiiblK 3amaHayu
OarbITTapbIHBIH HETI31HJEe OWMOAKOJOTHUSIHBIH Ipreiil uaessiapbl KaThIp. DKOJIOTHS —
MBIHAJIall cypakTapFa )ayanTtap 131€UTiH FhUIbIM:

— TaburaTTa KaHaail ar3anap TIpIIUIIK eTei?

— O3 TIpUIUTIKTEPIH KOJJay YIIIH KaKETTI pecypcTapabl ojap KailaH anaabl?

— byn ar3anmap Oipi meH Oipi KoHE olapAbl KOpIIaFraH OpTaMeH Kanail e3apa
opekerteceni?

— YakpIT ©TKEH caliblH TeH130€H HeMece MYXUTIIEH KaHJal e3repicTep OOysbl
MYMKIiH?

3amaHayu SKOJIOTUSHBIH Oeiimzaepl MeH OarbiTTapbl kem. O Tipl ar3anapiabl
OJIapIIbIH ©3 «YWJIEpiHJe» HEeMece ar3ara ocep €TEeTIH Tipl e, KAHChI3 J1a OapibIK
CBIPTKBI JKaFaaiyiap MeH (akTopiapabpl KAMTUTBIH «KOpIIaFaH OpTaga» 3epiaeieii.
backa ce3znepmen ailTkaHa, 3KoJIOTUsl — Oy aF3ajap/blH ©3apa >KOHE TIPLIUIK €Ty
OpTachIMEH ©3apa BIKMAJAACYbIH 3€pJCNEeUTIH FhUIbIM. Byl aHbIKTaMagarbl HeErisri
CO3 «O3apa BIKMAIAACY» OOJIBIN TaObLIAHI.

Faneimaap opman, men gana, e3eHaep, aaina, KoJIaep, MYXUTTap CUSKTBI SPTYPIi
AKOXKYHenepl 3epTTel OTHIPHII, J9J1 OCBIHAN 63apa bIKMAIaCy bl 3epAecii.

IKO0JI0rMs MiHAETTepi:

— OPTYpJl JeHreijeri yibiMaap MEH OpTaHbIH OWOJOTUSUIBIK OOBEKTIIEpi
apachIHAaFbl eKIKaKThl OalIaHbICTAP/AbI 3EpCIIeY;

— opTtara OediM/IeTy MaxaHU3MJIEPIH 3epIeTey;

— JKOXKYHENIePp/IIH TYPAKTHIIBIFBI MEXaHU3MJICPIH 3epIeTey;

— OMOOPTYPIIUTIKTI KOJIJIay MEXaHU3M/IEPiH 3epietiey,;

— OHIMJIUIIK MPOIIECTEPIH 3ePTTEY;

— 9KOJIOTHSUIBIK XKYHesep MeH IpoIecTepai MOJIEIbACY;

— aJam3aT KOFaMbl MEH TaOMFATTHIH ©3apa bIKMAIACY 3aHIapbiH 3epeIiey, OChI
e3apa BIKINAJIIACYAbl 00KAY KOHE OHTAMIIaHIBIPY JKOHE T.0.

IKOJIOTHAJIBIK 3epTTey dAicTepi:

— bakwvLiay dcone cunammay a0ici (CUNaTTay )KOHE KUHAKTAIFAH SKOJIOTUSLIIBIK
dakTinep/i KaMTHIBI);

— canvicmoipmanvl  20ic  (3epleICHETIH OOBEKTIICPIIH YKCACTBIFBI MEH
epEeKIIeNIKTEePiH Taiaay HeTi3iH e 931pJIeHIeH);

— mapuxu 20ic (3epAeneHeTiH 00BEKTIHIH JaMy Ke3eHIEPiH 3epAeiIeii);

— okcnepumenm 20ici  (PKOJOTHSUIBIK —IPOLIECTEpl Oenrial  skarmaimapiaa
3epieieyre MyMKIHTIK Oepei);

— Mmooenvoey 20ici (KapamaibIM MOJEIbIACPAl IMalJadaHbIl, SKOJOTHSIIBIK
npoOJeManapIblH CaJIaphl TYpaJibl KOJOTHSIIBIK OO KaMaap >kacayra MYMKIHIIK
oepei).

JKOJOTHAHBIH 0acKa FbUILIMAAPMEH OalJIaHBICBI. JKOJIOTUS FhUIBIMBI
MaTeMaTukameH, (U3UKaMeH, XUMUsAMEH  OailnanbicThl.  JKapaTbUIbICTaHY
(buosorusiMen, reorpadusiIMeH, T€OJIOTHAMEH, TOIBIPAKTAHYMEH), KOFaMJIbIK
(?KOHOMHUKaMEH, KYKBIKIICH, 9JIEyMETTaHYMEH, MeJarorukamMeH), KoaaaHoasl (aybla
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[apyanibUIbIFBIMEH, OMOTEXHOJIOTHSIMEH, OCIMIIKTAHYMEH) FBHUIBIMIAPHIMEH THIFBI3
OailIaHbICTHI.

IKOJOTUSHBIH MAHbI3bl. DKOJIOTHSUIBIK FBUIBIM JPTYPJl cajajapia: aybli,
OpMaH »>KoHE OalbIK ayjay IIapyallbUIbIFbIHAA, JKOHOMMKAAA, MEIUIMHAA,
olleyMeTTaHyAa koHe T.0. maijanaHbuIaibl. DKOJIOTHUSHBIH JKETICTIKTEP1 JKEPriIiKTI,
OHIpMiK, >kahaHABIK JIeHreWaer: 3amaHayd MpoOjeManiapabl IIenly  YIIiH
nanaagsalblIaabl.

IKOJIOTUSJIBIK FHIIBIMHBIH TAPUXU 1AMy Ke3eHaepi.

DKOJIOTUSIHBIH JJaMy TapUXbI YIII KE3CHHEH TYPAJIbl.

BipiHmii ke3eH — 3KOJOTUSHBIH FHUIBIM PETIHZE Maiina OoJybl MEH KYpBUTYbI
(ambic exengen XIX rachpbIH OpTaChIHA ACHiH).

Exinrn ke3eH — 3KOJOTMSHBIH aepOec OimiM camackl 00jbn pecimaenyi (XIX
FachIpIbIH OpTachiHaH OacTtam XX FachIpIbIH OpTachiHA JICHiH).

Y1uriHmn Ke3eH — 3KOJOTHSHBIH MMOHAPAJIBIK FhUIBIMFA aifHamybl (XX FachIp/IbIH
OpTachIHAH OacTan Ka3ipri yakbITKa JIeiiH).

bipinwi kezen — >SKOJOTUSUIBIK FBUIBIMHBIH KYpbUTYbl. By ke3eHue Tipi
ar3ajapblH OJIapAbIH TIPIILIIK OpPTAachIMEH e3apa OallaHbICHI Typalibl AEPEKTEp
KUHAKTAIIbL. Bys Ke3eH eH y3aK OOJbIN TaObLUI/IbI.

Exenri rpexk FalbIMIApBIHBIH ~€HOGKTEpIHJE KOpIlIaraH opTa Typalibl
YKUHAKTaJFaH dKOJOTUIIBIK OlmiMep kepceetiieni. Apuctotens (0.3.1eiiHr1 384-322
xbUiIapel) 500-1eH actaMm JkaHyapiiap TypiHe cumarrama OepAl KoHe oJap.ibl
TIPIIUTIK €Tyl MEH CYPaHBICTApbIHBIH CHUIMAThl OOWbIHINA JKiKTe[l. OHBIH
eHOCKTepiHAe KYCTApJbIH VIIBI KeTyi, OaJbIKTapAblH ©pici MEH y3aK YVHKBICHI,
KaHyapJapIbIH KYPBUIBICIIIBI OPEKETI Typajibl MAJIIMETTEp Ke3aeceal. ApUCTOTENbIIH
mokipTi Teodpact Dpesmiickuii (0.3. gevtinri 372-287 KpUigapbl) ©CIMAIKTEPAIH
OpTYpJIi OpTa >KaFdaiyIapbIHAAFbl €PEKIIeNIKTEPIH cunarTaisl. TeodpacTeiH mikipi
OoiibIHIIIA, OCIMIIKTEPAIH ©Cyl MEH JaMybl TaoIbIpaK IE€H KIWMATThIH THUITIHE
OalinanbpIcThl Oosanbl. On anram OOJBINT O©CIMIIKTEpAl aramitap, Oyranap, Iaia
OyTanap, menTep CUSAKTHl HET13r1 TIPUIUNK HbICAHIApbhIHA Oeiiyal ychIHAbL. Esxenri
rpek aopirepi I'mnmokpar (0.3. geitinri 460-377 xpuigapsl) opta (hakTOpIapbIHBIH
aJlaMHBIH JICHCAYJIBIFBIHA OCEPIH CUTATTabI.

Kaiita epkenaey noyipiHaeri yibl reorpadusuiblK KaHATBIKTApP KapaTbUIbICTAHY
FBITBIMIAPBI MEH DKOJIOTHSHBIH OfaH opi JaMybIHa TYPTKi O0ommbl. Ochl Ke3eH e Tipi
ar3ajap/blH OPTYPIUIITi, OJApJbIH Tapalybl, COJ HEMECE ©3re OpTa >KarJaibIHIa
TIPIIUIIK €TETIH OCIMIIKTep MEH XKaHyapiap KYpPbUIBICHIHBIH €pEKIIeIKTEPiH
AHBIKTAYy TypaJibl HAKTHI MaTePUAIIIIbl )KUHAKTAY MEH CYpETTEy OPBIH aJIIbl.

XVIII racwipabiH cOHBIHIA Ouoreorpadus >KbUlaaM KapKbIHMEH JaMbllbl, Oy
J1a DKOJIOTHSUIBIK FRUIBIMHBIH OJIaH Opi IaMybIHA BIKIAJ €TTI.

A. T'ym6onpar (1769-1859) eciMaikTep HKOJOTHUSACHIHBIH HETI31H Kajayllbl
FalbIM OoJbIl ecenrteneni, on Optanblk *koHe OHTYCTIK AMepHKajga >KYyprisreH
©31HIH KOIDKBUIABIK OaKblJIayJIapbIHbIH HOTWKECIHAE KIUMATThIH, €H ajbIMEH,
TeMIepaTypaiblK (aKTOPIbIH OCIMIIKTEpAIH TapalyblHa acepiH kepcerti. 1807
KbUTBI A. ['yMOOTBAT ©CIMAIKTEPAIH M30CHI3BIKTAPHI Typajibl UACSHBI aUTThI, OHBIH
MOHI YKcac TeorpadusiblK S>KaFmaiapia opTypJli TaKCOHOMUSUIBIK TOITApPIaFbl
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eCIMJIIKTepAe YKcac «(HU3MOHOMUSIIBIK» (opmanap, SFHU OipJell ChIPTKbI KenoOeTi
TY3UIETIHAITTHIE KaThIP.

Exinmi ke3eH — 5K0JIOTUsHBIH JepOec O11iM canachl OOJIBIN KATbINITACYHI.

1859 xbiabl arpiaiibiH FaasiMbl Y. JlapBunHin (1809-1882) «Typaepaid IIbIFy
TErl Typasbl» FBUIBIMH €HOErl XapblK Kepii, OHJa TaOWFU IPIKTEY >KOJbIMEH
OIpTIHAEH PBOTIONMSUIBIK JaMybl MexaHu3Mi amsuiabl. Y.  JlapBuHHIH  eHOeri
HKOJIOTUSIHBIH carajibl )KaHa HeT13/1€ JaMybIHa bIKIAJl €TTI.

1866 >kpuTbl HEMIC OMOTOTBI D. ['eKKeNb anFall peT «3KOJOTUs YFBIMBIH ©31H1H
«Opraau3maepiH Kambl MOPQPOIOTHICHD HOETIHIE aTarl KOpceTTi, an 1868 KbuTbI
«JlyHue >kapaTbUTBICBIHBIH TAOUFH TEOPHUACHD» KITaOBIHIA OJ jKaHA FBHIIBIM MOHIHIH
aHBIKTAMaChIH Oepi.

XIX racbipapia 70-111 KbUIAAPBIHBIH COHBIHIA HKOJIOTHSIA KaHa OaFbIT maiiia
o6onael. Hemic rtuapobmonorsr K. Mebuyc 1877 xbutbl, CONTYCTIK TEHI3MIH
YCTpUIAJIBIK ~ OaHKaJapblH  3epjefien, Oenrun  opTra  JKarJaljiapbIHAaFbl
OpraHu3MJIEpAiH TEepeH 3aHHAMAJIBIK OIpJIECTIrl peTiHAe OuoyeHo3 mypaivl TYCIHIK
oepai. K. MeOuyc OoiibiHIa, OMoOLIEHO3Aap HEMece TaOUFU OIpJIECTIKTEP TYpIAEPAiH
0ip-OipiHe y3aK Oeiimjeny TapuxbiMeH OaiaHbiCThl. OHBIH OWMBIHIIIA, OHOILIEHO3
(akTopiapeIHbIH OIpIHIH K€3 KEJTeH 3repyl COHFBICHIHBIH 0acka (pakTopiaapbiHIaFbl
e3repicTepAl TyAbIpabl.

OcCIMIIKTep KaybIMIACTHIFBI Typalibl UIIM KEHIHHEH ¢pumouenono2us iicexe
2bLILIMBIHA OKUIAYTAHObL.

XIX raceipabiH coHbIHAA opbIc FasbiMbl B.B. [lokyuaeB (1846-1903) Tonbipax
Typajibl UTiM KypAsl, Oy nanamadTap Typaisl UTIMHIH OacTanFaH Ke3i 00JaThIH.

1910 xbutbl Bproccenbne etken Il xambikapanblk OOTaHUKAIBIK KOHIPECTE
OCIMIIKTEp JKOJIOTHACHI ayTIKOJOTHS MEH KaybIMIACTBIKTAD — CUHIKONOZUARA
ooninodi. Mynnaii 6eniHy KeHiHHEH kKaHyapJiap SKOJIOTHUACH MEH KaJIbl SKOJIOTHsIFa
tapanael. Oran Y. AnamcteiH, B. Illendoparein, C.A. 3epHOBTHIH XoHE T.0.
»KaHaJlaH Maiaa 00JIFaH FRUIBIMU €HOCKTEp1 bIKMA €TTi.

ATtaktel keHec FanpiMbl B.M. Bepuaackuit (1863-1945) 1923-1927 sxpuigapbl
Kep mnanerachlHbIH kahaHABIK IKOJOTHUSUIBIK >KyHeci peTiHae Ouocdepa Typabl
uriMal, an 1944 xeuisl — 6uocdepa 1aMybIHBIH JKaHa SBOJIIONUSIIBIK CaThICHl PETIH/IC
Hoocdepa TypaJibl 1JTIM/I1 allITHI.

30-40-mb1 KbULAAPBI JepOec OarbIT PETiHAEC MOMYJSIIUAIAD SKOJOTHSICH —
0emIKoNo2uA OKIIAyJNaHbIl IIBIKTEL. Y. DITOH OHBIH HETI3IH Calylibl OOJBII
ecenteneni. OnbiMeH Koca oHbIH namybiHa C.C. IlBapu, H.II. Haymos, [.H.
Kamkapos, B.B. Jlorens, B.H. beknemures sxoHe T.0. FamsIiMaap yJIKEH YIEC KOCTHI.

A. Tencom 1935 KbUTbI SKOJOTHUSUIBIK KyWere aHblKTama Oepmi. OHBIH
MIKIPIHIITE, YKOCUCTEMa KAHCHI3 KOHE KAaHIbl TAOWFAT KUBIHTHIFBIHAH TYPAJIbl, al
1940 >xputbl keHec FamsiMbl B.H. Cykader (1880-1967) «ouozeouenos» tepmuHin
€HT13/1.

XX raceipabiH  40-mibl  KbUIIAPHl TAOMFU  KaybIMIACTBIKTapJlbl  OJap.IbIH
TIPLIJIIK €Ty OpTachbIMEH e3apa OaillaHbIcTa 3ePTTEY/IH >KaHa KaruaaThl 3epTTey
oaicTepiHiH 01p1 OOIABI.

YmiHmi Ke3eH 3KOJIOTUSHBIH TTOHAPAJIBIK FRUIBIMFA aifHAYbIMEH CUIATTaIa/bl.
BUONOrUANbIK FHUIBIMHBIH 3KOJIOTUsJIaHy Ke3eHl Oactanibl. KaTtaH OHONOTHSIIBIK
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FBUIBIMHAH DJKOJIOTHSI TaOWFW »KOHE afamibl KOpIaFraH OPTaHBl KOpPFAy TYypajbl
FBUIBIMIIAPAbl KAaMTHUTBIH OUTIMZIED KEIICHIHE aWHaJIbl. DKOJIOTHS MeH Oacka jJa
FBUIBIMJIAPIBIH  IIICKApPachlHIA OJKOJIOTHSUIBIK — (DM3WKA, OKOJIOTHSUIBIK — XHMHUS,
MaTeMaTHUKaJIBIK JKOJIOTHMS, ©OHEPKACINTIK JKOJIOTHS, aybUl IapyallblIbIFbI
DKOJIOTHSACHI, MEIUITMHAIBIK OKOJOTHS, WHXCHEPIIK SKOJOTHS, 3KOHOMHKAIBIK
DKOJIOTHS, QJICYMETTIK IKOJIOTHS, SKOJOTHUSIIBIK (PU3HOJOTHS, KYKBIKTHIK KOJIOTHS
CHUSKTHI Jk0HE T.0. IeKapaibIK FhUIBIMIAP Taiiia 0om1a 6acTaibl.

Kazipri yakpITTa 5KOJOTHSHBIH >KETICTIKTEpl aJaM3aTThlH TaOWFaTIeH e3apa
KapbIM-KaTbIHAChI, TAaOWFATThl VTHIMIBI TaijallaHy >oHE TaOWFaTThl KOpPFay
CTpaTETUsIIAPBIH KETUIIPY YIIIH TEOPUSIIBIK HET13 OOJIBIN TaObLIA b,

2-TaKkbIPbINl. BUOTHKAIBIK IKOJOTUSJIBIK (aKkTOPJIapPAbIH aJaMFa dcepi

2.1-TancpipMa: OneOueT IepeKTepiH naigasaHbin, 6CIMIIKTePAiH (UTOHIIMITI
KacHUeTTepiH ©3 OeTTepiHlie 3epaeieHaep. OCIMIIKTEpAIH Tipl JaHAJIapbIH
Maif1ajlalbIll, OJap/AblH Ca0arbIHBIH, JKAbIPAFbIHBIH, TYJIAEpPI MEH KEMICTEPiHIH
KYPBUIBICHIH 3epesieyre ThipblchiHaap. EH ken Taparan GUTOHUMATI ©CIMAIKTEPMEH
TaHBICBIHJAP. DKCHEPUMEHTTIK OJIICTIEH OCIMIIKTEPIH (UTOHIMATI KacUETTEpiH
3epTTEHED.

2.2-TanchipMa: (QUTOHIMATI KacueTTepi Oap eciMaikTepieH ©3 OeJIMEHHIH
HeMece J9piCXaHaHHbIH (PUTOIM3ANHBIH KYPaCThIP.

2.3-Tancbipma; 15-KecTeHi TONThIPBIHIAD.

2.4-tanceipma: ¥YCHIHBUIFAH TaKbIPBIITAPABIH OipiHe Xabapiama (3cce)
JTabIHIAHAP:

1. KazakcTaHHBIH YJIbI ©CIMIIKTEDI.

2. KazakcTaHHBIH JOPUTIK ©CIMAIKTEPI.

3. AlaMHBIH TTapa3uTTeP TYABIPFAH aypyJIaphl.

4. Ka3akCTaHHBIH ayMFBIH/IAFbl AKYKIAIbl aypyiap.

2.1; 2.2; 2.3-mancelpmanapza apuaian mipex mamepua.

Dumonyuomep — 3aTTapAblH OakTepuuuaTi (OaKTEepUsIIapAbl  OJITIPETIH),
GyHrunuari  (KeplllbIMara Kapchl), MPOTHUCTOIUATI (KapamabiMaapbl ©TIPETiH)
KacueTTepl 0ap eCIMIIKTEp CUHTE3IEUTIH XUMUSIBIK KOChUIbIcTap. Ka3ipri yakpiTTa
buTOHIUATEPl 3epieseyre KbI3bIFYIIBUIBIKTAD apTyAa, MYHAaill KbI3bIKTHI >KOHE
MEPCIEKTUBAIBIK ~ TMpoOJeMa  300JIOTTAPAbIH, OOTAHUKTEPJIH, XUMHUKTEPIiH,
©CIMJIIKTAHYIIBUIApD MEH MEIUKTEPHAIH, MHUKPOOHOJOTTap/blH OIpJIeCKeH KYIII-
KITEPIMEH J31pJICHY/IC.

OCIMIIIKTEp KaybIMJIACTHIFBIHAAFBI ayaHBIH MOHJAJIFaH Kypambl CAHIBIK >KOHE
camajblK JKaFblHAH OCIMJIIr KOK ayMakKTapJaH epekieneHedl. AyaHbIH KEHLUT
a’pUOHJAPBIMEH O1pire OTHIPHIN, GUTOHIUATEDP AJIEKTPIIl a’po30JbJapFa alHaIa bl
KOHE aJaMJapiblH JIeHCAyJbIFbl MEH KOHUI-KYHWiHe OeJiceHal ocep eTe/l.
OUTOHLMATEP ayaHbIH OAKTEPUIUATI KACUTETTEPIH apTThipajbl. byn mpoiecc 030H
MOJICKYJIaJIapbIHBIH ~ OTTETIHIH  AJIEKTPOHIBIK-KO3BIPFIII  MOJIEKyJalapblHa ——
O30HUATapra  TpaHCHOpMalUMsUIaHYbIMEH  OalIaHBICTBI,  OJlap  MATOTEHIIK
mukpoopranusmaep JIHK-cbiabIH KypbelTbIMBIH Oy3a/16l. OUTOHIUATEPACH TYPATHIH
ayaHblH OaKTEpUIIMITI KACUETTEP! OHBIH Ta3aJIbIFbl CUSKTHI KACHETIH A€ IapTTal Ibl.
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OpuHEe, Ta3a aya aJaMHBIH JEHCAYyJbIK J>KaFJaaiiblHa OH ocep eTell, KOITereH
aypynapasl emjaeiai. Anaiiga aya taza 00aybl MYMKIH, Oipak OaJiFbiH eMec. MbIcabl,
ayaHbl JKaKcapTy Ke3iHJe O30H KYpaMbIHbIH a3al0bl MEH HOHIApJbIH
TpaHcpopMaIusicbl €ce0lHEH OHBIH OaKTEepUIUITI KAaCHETTEpl KYpPT TOMEHJISH/II.
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15-xecte. ®UTOHIUTI OCIMIIKTED

JKanbipakTapbia
ATaybl Oransl bIH OCIMIIIKTIH KYpaMbIHJaFbl €PEKIIe 3aTTap Eckeprrie
epeKIICITKTEP1
Tykmi kananxo3s - OHTYCTIK buikriri 1 metp | XUMHATBIK KypaMbl: xKepycTi Oeiri Hekpotuxkansix mpouectep
Kalanchoe pinnata KOHE KOHE oJlaH OWiK | (hTaBOHOMATEPI, WITIK 3aTTapbl, Ke3iHJIe, Tepi aybICTHIPY Ke3iH1e
(Lam.) Peresson TPOMHUKA- 00JIaTBIH MOJIUCAXapUATEPl, OPraHUKAIBIK KBIIIKBUIIAP/BI, | KapanapAbl KalTanama TiricTep
(ToncrsiHKOBBIC - JIBIK KOTKBLIFbI MUKPO- koHe Makpoasementrepai (4, Mg, Ca, Cu, | kacayra JaibIHIAy YIIiH CHIPTKA
Crassulaceae DC.). Adpuxka MoHr1  xkaceul | Si, Mn) kamtuael. Kananxos msIpbIHEL 21103 JKaraTbIH KypaJl peTiHjie
JKOHE eciMaik. KanbiH, | IIBIPBIHBI CUSKTHI 9cep €Tell, KaObIHYFa KapChl KoJAaHbaasl. [pinai xapanapra,
Maparac- LIBIPBIHIBI OpEKET Kacalpl, )Kapajiap MEH OWBIK >KapaJiapIbl abcuecrepii, TaHAPUIIUHAIEP],
Kap. JKarbIpaKTapbl Tazajayra j)KOHE JKa3yFa KaOlIeTTl, TEpiHi )KOHE bypyHKYIAAp/IbI alIKAaHHAH KeHiH
oap. IIBIPBIIITH KAOBIKTHI TITIPKEHIIPMEHI1, YBITHI a3. KEIIEH I Tepanwusiia

nanaagadpLIagbl.

aMepuKch)bm azaeda

azaw mapizoi anos

KasKkas
eunomenepuymul

Mapmebeni 1asp

K20IiM2I TUMOH

K20iM2i Mupm

aKubLI Kbl3bll
nenapeoHuym

0dpiNiK PO3MAPUH

wap mapizoi
96KaAIUNM

auoapvl
xXnopoghumym
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OcimaiktepaiH eimeMepl (UTOMIAHKTOH CHAKTBI MHMKPOCKOIUSIIBIK —O1p
KJIETKaJIbI KY3€TIHAEP/IeH OacTall, CEKBOMS CUSKTBI OapJIbIK Tipl OpraHUu3MIEPIiH €H
YJIKEHIHE JCHiHT1 KejeMae 0osiaabl. AgaM CoJl HeMece e3re oCIMAIKTEP/IIH Maiaachl
MEH 3USHBI Typajbl MAIIMETTEpl YprHaKTaH ypriakka Oepin oTeipraH. by peTte ex
KOHE 3epTTey 9JIici - OaKbLIay 9/1Cl KoyilanblIraH. [1aiians eCIMIIKTED MOJICHUETKE
enrizuired. Kemnrteren aktinep 20-mbl Facelpfia FaHa FBUIBIMU HETI3JEMEre He
OosnraH. ATamn aiiTKaH/1a, KeINTereH 0ejaMe oCiMAIKTepl ©3/1epiHiH FakalbIl KACHETI -
KOpIllaraH opTara GUTOHIUATEP 06Ty KACUETIHIH apKAChIH/A OCIPIITEH.

3-TakbpIpbli. ZKaHyapJiap djieMiHiH derpaganmuscol

Kanyapmap TypiepiHiH >XKOWBUTYBl MEH a3al0blHA KeJieCiied aHTPOIOTCHIIIK
(bakTopiap xKy3ere acbIpaibl:

— mypa Jicoliblty SKaHyapiapAsl Tepi, €T, MaH, aybUIIapyamlbUIBIFbIHBIH
3USHABI 3aTTapbIMEH KYpeCcTe XUMUSJIBIK 3aTTapibl KOJJAaHy (COHbIMEH Oipre
SUSHABLIAPBl FaHA €MeC, ajaaMJa madganblIapbl  Ja OJKOHMBUIAJBI) KocinmTepi
HOTHKECIH/IE.

— MYPMBbIC HCAROAUBIHbIH, HAWAPAAYbl KAHyapiap >Kep JKbIPTY, OPMAaHJIbI
Kecy, 0aTmakThl KypFaTy, TOFaH cajly, Kajlajaapbl caimy, aTMochepaHblH JTacTaHYHI,
Cy, TOTIBIPAK T.0. HOTHKECIHJIE.

«KapJasl 6apsbic — KazakcTaHHBIH CHMBOJIBDY TaKbIPHIObIHA KEHC

3.1-tanceipma: Cypakrapra skayan Oepinjaep:

— Kapmbl 6apbICThI HE YIIIIH KOPFay KaKeT?

— HemnikTen sxoHe Kapibl OapbicKa KaH1ail Kayin TOHII Typ?

— Kapuel 6apeic yiniH agam KaHaai maigansl ic xkacayaa?

— Kazakcranga xapybl 6apbICThI KOpFay KaHIail 3aHIapMEH PETTee 11?

— Kazakcrangarbl 0apbIC CaHbI?

— Kapmbl 6apricTap KaHIa Kb TIPIIUTK €Te/1?

— Kapuber 6apeicTap yImiH KaHAal KIMMATTHIK JKaFaaniap KoJaninl?

3.2-tanceipma: Kapnbl 0apbICThIH KEHICTIKTIK-3TOJOTHSUIBIK €PEKIIeTIKTEepiH
aHbIKTaHAap. Kapiabsl OapbICTBIH SKOJIOTHSUIBIK TayalllachlH aHBIKTaHmaap. Ecem
JTANBIHIAHIAP.

3.3-Tanceipma: KazakcTanaa Kapibl OapbICThI KY3€TYIiH YITTBIK CTPATETUsCHIH
KYPYy KaXeTTiriH HerizaeHaep. Kazakcranga kapiibl OapbICThl CaKTayAblH ©31HJIIK
CTpaTerys HYCKAaChIH d31pJIcHIe.

3.1; 3.2; 3.3-wi mancelpmanapza apuanzan mipeKk Mamepuaibl

«Kapabl 0appic — OMiK TayJgap KoKacbD»

Kapner 6apeic Kpi3pin KiTanTarbl cupek Ke3eceTiH >KaHyap FaHa eMec,
conbIMeH Koca o1 Kazakcran PecniyoaukaceiasiH [Ipesunenti Hypceyinran Hazap6aes
o3iHiH «Ctpaterns-2030» aTThl XalbIKKa >KOJIJIAybIHIA YChbIHFaH, KaszakCcTaHHBIH
VJITTBIK CUMBOJIBI J1a OOJIBIT TaObLTA B

Kapasr 6apeic Hemece 110ic (Uncia uncia) KasakcraHHbIH €H CHpPEK Ke3[CCeTiH
kKoHe Oiperel >kaHyapiapbIHbIH Oipi Oosbinm TaObuiafbl. On xofalmy Kaymi Oap aH
petinge >xorapel Kopray canatel — Endangered (EN) Ooiibinima Xabikapaibik
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Taburarter Kopray Opareiaei (IUCN) Kebut TiziMiae eHrizuireH, XKoramy kayrmi
O6ap dayna meH opa TypiepiHiH XaJIbIKapaJIbIK cayJachl Typajibl KOHBEHITUSHBIH |
koceiMmaceiaga (CITES).

1978 xbuibl (CCPO Kpi3bun kiTaObiMeH Katap) KpI3bLa KiTaObl TOPTIHIINT PET
OacwuIbIT MIbIFapbLIAbL. KbI3bU1 KiTanThlH COHFBI OachuibiMbiHAAa KaObutan III canat
OOMBIHIIIA «CUPEK TYP1, CaHbI a3aiibll 0apa »KaTKaH apeaq» TIPKEJTeH.

T NE Bbapeic QJIEMHIH Ounik TayJbl
allMaKTapbIH MEKEHIECHI1, EBpazusina
OpHaJIaCKaH Mpesiameneri OHTYyCTIK
I'mmanaiina (bupmama) —  OHTYCTITiIHIE,

Peceiineri  contyctikreri  bateic  CasH
TaynapeiHaa (Keibip aepekTepre KaparaHjia
bareic Casura geitin) . OHBIH MEKEHICY
OapbiHiia aiiMarel yiaken 2000 000 xwm?
[IamMachIH/Ia KJHE dJeMHIH 13 MeMIIEKETIHIH
IIEKapachlH aJIbITl JKaThIp, KaObLIaHAapIbIH
caHbl IIamMaMeH 2,5 -HaH 6-7 MbIH Oac Oonazabl. [nbGicTepnaid opTamia MOMYJISIMS
TBIFBI3BIFEI ©TE€ TOMEH : Oip skanyapra 300 k. kB. kenemi KaOwbuianmapasiH kel
Meommepi Kpitaitna 2000 -wan 2500-re neiiin  kesnecemi. Oiemaeri OapibiK
1101cTepAIH MOMYJISIUACHIHBIH KapThIChl OChIHAA MEKCHACH 1.

Inbicrepain Ka3zakcranabl Mekenaeyi. Ka3zakcranga kaOblLiaHIapabIH
tapaiay aiimarbl Tsaub-1llans ( Keipreiz, Ine Anaraysi, Kapxanray, Yram, , Tanac
Kynre#t, Tepckeii, Kermenb, XKonrap Anataybl Tayjapbl KUBIp IIETTET1 CUIEMIEP
Antei-Emen, Yynak, Manraii sxone KaiikaH, conbiMeH karap TapOararaii, Cayp,
OnTtycTik AnTaii).

o

Llenmpanvuwiii Tano-Llans Cesepnoiii Tano-Llans

KazakcranHbIH Anran
OeJIriHIeKadbUIaHIap 6TE CUPEK Ke3aece/ll
(8-10 6ac) 4 tayna kesnmecemi: CapbIMCaKThI,
Kartyms, OHTYCTIK-AnNTal, TapOararait
(byxtbeipma). batbic-AnTaii, Anmatsl, AKCy-
2KababU1bl, Mapxkaken MEMJIEKETTIK
KOPBIKTapJbIH ~ ayMarblHIa  KaObUIaHmap
KOpFaJiajibl.

Jrcyneapckuu Anamay
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¥arTeiK casiOakrap: Caiipam — Yram MYC; Ime — Amaray MYC; T'HIIII
«Kemncait kennepi» M¥C; I'HIIIT «Anteia-OMens» M¥C; XKonrap — Anatayst M¥C;
Karon-Kaparait MY C 116icTepain KopraidyblHa aca MOH Oepiie/i.

¢ Jv

AnmamuHckuil 3ano8eoHuUK Axcy-)Kabaenunckuii 3anogedHux

Anaiina, 110icTep MEKEHJEHTIH Tapaly almakTapablH OapiblFbl Oipjei
KopranMaiael: Keiprei3 Anaraysl, Tepckeii-Amnaray xone Capbi-xka3, KetmMeHb xoHe
Cayp.

Kazakcranna kaOblianaapeiH canbl azas Tycyne. COHFbI yaKbITTap bl OJIapIbIH,
cansl 100 - 120 OGac.

Mynnaii aknapartel «Snow Leopard Fund» kopeiabiH gupextopsl Bacumii
3yeB Oepir OTbIP.

OHbIH OWbIHIIA Tapaly aiiMarbIHbIH 5%-bl FaHa KOprajaisl, an 95% aymarsl
KoprajimaraH. 3yeBTiH ce3i OoibiHma , Kasakcrannma jxaHyapiap IyHHECI MeEH
OCIMIIIKTEP JYHHCI THIM 9JICi3 KOpFasiaabl. KOphIKTapIbIH MEH YJITTHIK casiOaKTapIbIH
CaHbl ©T€ a3 KOHE OJIApABbIH ayMarbiH KeHeWTy Kaxker. 2007 >xwimman Oepi 300
aHIIBUIBIKOJIAK KYpBULIBL. bipme-0ip KopbhIK KypbUiFaH koK. CoHbIMeH, ObLiait
KOPBITBIH/IbITIAYFa 00JIa Ibl: aH/IbI ©JITIPreH] YIIH aKIia TOJICUTIH KONTEreH aHIIbLIap
, COHBIMEH KaTap, IIeTEJJIIK aHIIbUIap Ja oap.

Cepreii Camapun 20 >xpuigan actaMm Katon-Kaparait yiaTThIK casiOarbIHAa
300J10T OOJBIN JKYMBIC >kacaiifpl. OHBIH TIKipiHIIE, KaObLIaHIAPAbIH Tapaly
alilMarbIHBIH a3alObIHBIH KenTereH cebenrtepi Oap. OHBIH iIiHIAE HETI3T1 OOJIbIN
TaObUIATBIHBL: UIOICTEP/IIH TaMaKTaHATHIH KOCTYSKTHI >KaHyapJjapAblH a3arobl,Mall
OacblHbIH KeOe€rolHe OallaHbICThl Tayibl KaWbUIBIMAAPIbIH KONTEN Hrepiiyl
amanaTanael. Tarel Oip cebebl Typu3MHIH JaMybIMEH KaTap —ajaMJIapiblH
KaObUTaHIAPBIH KYMHS MEKeHnepine enyi. EH 6acTsl Kayin KaObUIaHIapabl 3aHCHI3

aynay.
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peaple

Kabsutangap TpouKanblK TaMaKTaHy
OyFfaybIH/A:

Anamnap

Kabp11an, KackpIp, TYJIKI, KY3€H, KycTap,
0aka, JKbUJIaH, THIIIKAH, OPMEKIII, KeCePTKE
, kebenek, apa, 0aJbIK, Cy, Ty3, 611, aFalll,
rya

owleopard | walf

blueshetp | mammot {54

hird brog ke mouse

e legd | tutely | bt fish

waK

Tpoduxanbik TaMaKTaHy

sl an grats et Howes OyFaybIHBIH KOFaphl JICHTeHiHE

TYpFaH 1U10iC OpTaNbIK A3usi OUIK
TayJdapblHAa OapJyibIK dJIeM/JIeT1

KaHyapjap OYHHECIH CakTay >KarJalblHa KoyOacuibl - TYPiHAE KbI3MET >Kacaybl
MYMKIH.

4-TaKbIpbII. AybI3 Cy MdceJIeci.
Keiic TakbIpbIObI: AcTaHaa KaHAAH CyABI inryre 00/1aab1?
4.1-tanceipmacskl: Cypakrapra xayar 0epy:

AcTaHajna cy TanmbUIbIFel Oap Ma?

Cynsl TazapTyAblH KaHal oictepi 6ap?

Kepicinmie ocmoc ierex He?

Cynsl TazapTKa He ce0erTi XJIOPAbl KOJITaHa IbI?

Ecin e3eniH TacKbIHBI 00Ty Kayimni 6ap ma?

KP cy pecypcrapbl KaHaai 3aHMEH KOpFaabl?

Kannait Mmexemenep Kanazaa CyJIblH TalIaMachlH XKYpri3emi?

AFBIH cynap Kayai naiina 6oxaapl?

Kopiiaran optara arpiH cynap Kanai acep ereai?

Kpannan cy imieci3z 0e? He cebenTi uo xKoHe He ce0erTi KOK?

He cebernti cy xypri3eTin KyObIp/a Ccy Jiaid, JOMCi3 jkoHe uici 6ap?
Cy xypri3eTiH KyObIp/aH Cy i1y KayinTi ma?

XJ0p Kayinri me ?

MaocerneHi KaliHaTy apKbUIBI menryre 6oa ma?

XKauObIp cysbIH iryre 0osa ma?

EHx ta3a cy - Ty3etinres. Ousl imyre 6ona ma?

KyOip CybIHBIH apTHIKIITBUIBIFEI HEZlE?

[IlesMeKTer1 CyIbIH apTHIKIIBLUTBIFEI HEZe?

[lenmMeKTer1 CyIbI 1IKEH KaKChl Ma?

[[TenmexTeri cy OoWbIHINA KOpIIaFaH OpTa MacelieciHe OalmaHBICTHI 013

KOFaMfa KeOIpeK aKmaparThl Kajai Taparambi3?

Kopmiaran oprara ocepi KaHjmai Oomaapl, erep 013 Kasipri KesaeriHaen

II6JIMEKTET1 Cybl YHEMI 1IICeK?

[IlenMeKTer1 Cy xaKChl Ma dJ1J1€ OHBIH Maiackl Keoipek me?
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— IHenmekTeri cyapiH Oomnaiiarsl 6ap ma?

— IllenmekTeri cyfa KaTbICThl KOpIIaFaH OPTaHbl KOPFay MOCEJIECIH IIEHIETIH
YII TOCLIII aTaHbI3?

4.2-tanceipma: 6ip maparpad ecer Ka3bIHbI3, OHAA HI6JIMEKTET1 CyIbl OHICHTIH
MOCeJICH1 KOPCETIHI3.

4.3-tanceipma:  [llenMekTeri cy  KopliaFaH  OpTaHbIH  MOceJeNepiH
IIBIpMaKTaiabpl. by keicTe yII MoceneHi KOPCETTIK: Cy Koe3l, OHJEY JKOHE
Kayirnci3gaik. Tarer Oip mremryre OOJaThIH MOCEJICHI aTaHbI3 KOHE OHBI Keic
MaTepHuaIbIMEH OailTaHBICTHIPHIHBI3.

4 A-tanceipMa: Kelic MOTIHIH KOJIIAHBIN, ©3 TaJJaybIHbI3bI KAaCaHbI3, CYIbIH
JacTaybIHbIH OipHelie ce06e0iH TaObIHbIZ.

4.5-tanceipMa: CyJibl Ta3apTy dicTeMeci OOMbIHIIA €CeNl TAlbIHBIHbI3.

4.6-tanceipma: Cayanra >xayan OepiHiz «He ceOenTi KpaHmarel Cy Kajia
TYPFBIHIAPBIH KOPKBITAIIHI?»

4.7-tanceipma:; Enectetini3, Ci3 AcTaHa Kajachl OKIMiHIH »Kac KOMEKIIIICICI3, 01
Kajla TYPFBIHJAPBIHBIH ©OMIp CamachlH KaKCAapTy YIIH MaHbI3Abl IIEIIMIEp
KaObuaysl THic. KyOip CybIHBIH OHJEYIMEH oHE KOJJIaHybIMEH Maijga OoJIaThIH
KUBIH/IBIKTHI aHBIKTAHbI3.

Keiic maTepuajgapsl.

**%k

ActanblH cy Kke3i AcrtaHanblk (BsiuecnaB) cy KoilMachl OOJIBINT TaObLIAbI.
Koitmanarsl cy koiimacel 291,91 maH. M3, oHbH 1miHae 60,6% xko00allbIK KeJIeMHEH
(410,9 man. m3). Cy xaHa 9/11C apKbUIbl Cy OOreTiHEH K10epuie/l, OHbIH OHIMILIII
210 mbig M3/cyTkiciHe. KananbiH Heri3ri e3eH Tamblpbl — Eciiuaig exi TapMarbl AK-
byinak nen Capsi-bynak.

Cappi-bysiak KbUTFachl — yakbITIIA Cy aFbIHBI, OJ KaJAHBIH MIBIFBIC OeJiriHeH
oTelll, O TaOWFH KAIIBIPTKBIHBIH J>KOHE CBIPTKBI aFblH Cy KYSATBIHHBIH PpOJIIH
aTKapazpl, ocipece TacKblH Ke3iHje. JKbUIFaHbIH Y3bIHABIFBI OOJDKaMMEH 8,5 KM.
KoutranbiH KanmbeiHa ocep eredl. JKaramaynapiblH JKaHACBIMCBI3 CAaHUTApPJIBIK —
OKOJIOTHSIJIBIK KaJIIbl S>KbUIFAjapfa >KOHE OFaH >KaKblH MaHalblHA YJIKEH ocep
xacaiapl Ha cocTosiHME pydbsi OYEHb CHJIBHO BIIMSET HECOOTBETCTBYIOIIEE
CaHUTAPHO-IKOJIOTHYECKOE COCTOSIHUE OEperoB M MpHIIETAONIME K HUM TepPUTOPUU
(>karanayJblH JIaCTaHybl >KOHE KbUIFayJapAarbl KOKbIC, COHBIMEH Karap KaHObIp,
X101reH Kap Cybl KaJJaHBIH KaHAJTU3alUsIChIHAH OTEI1).

Ax-bynak >kputFacel — OYJ1 yakpITIIa Cy aFaHbl, KaJdaHbIH OHTYCTIK-IIBIFBIC
xarbiHaH eTenl. JKpUtFaHblH Olp Oediri KamaHblH AObUTaiixaH JaHFbUIBIHAH OacTar
Ecin e3eHiHIH KYWBUIBICHIHA JEWIH OTEl, OHIENIN XoHE a0aTTaHIbIPbUIFaH. AK-
OyJ1aK >KbUIFaHBIH 3KOJOTUSIIBIK Kalbl 3B 2 —ChIHBIN MaFblHACKIMEH aHBIKTAJIaIIbI
— Tasa.

Cy pecypcTapblHBIH TajjaaMachl KaJlaHbl CYMEH KaMTaMachl3 €TETIH €Ki CYIbIH
Ko31 0ap eKeHIH KOPCETTi:

1) Ecin e3enineH He Ooyimaca BsuecnaB cy KoWMachlHaH ajbIHATBIH JKEp YCTi
cyJap;

2) MIEKTEeYJ KOJIAHBLIATHIH KeP acThl CyJap.
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**k*k

Kananuzauusiablk Hacoc craHmusicbl. KamanbiH OipKenki Kep KbIPTHICHI
KaHaJIM3alus KYHEeCiHIH KYPBUIBICBIH KaMTaMachl3 €TTi, OJlap ©3 araTbiH JKyHeleH
KOHE KBICBIMIBI TPYOOINPOBOJATAPAAH KaHATU3ALMUIIBIK HACcCOC CTAHIMSChIHAH
typanbl. 41 kaHamm3auusablk Hacoc craHmuschl, ['KIT «Acrana cy apHack»
OanaHChIHAAQ Typajabl, COHBIH IIIHAE >apThiChiHAH Kkobici 30 XbUITaH apThIK
KOJIJIAHbICTA, KYPBbLIbIC KOHCTPYKIUSIIAp IbIH AKOHE TEXHOJIOTUSLIIBIK
KaOIBIKTAYBIIITAPABIH TO3FAaHIBIFBIHAH KAYIITI1 JKaFgaia.

Cy Tapry :Kyieci. AcTaHanarbl KaHalIM3alMs Xyiheci Oip-OipeyMeH THIFbI3
OaillaHbICKaH, KaJjaJafrbl )Kep YCTI cylap LapyallbUIbIK —MOXIC Cy aFbIHBIMEH Oipre
Ta3apThIIAAbl )KOHE Ta3apTy KYpbUIbIChIHA O6JliHEel, BKIIOYAIOT KOMIUIEKC METOJOB
MEXaHHUKAJIBIK YKOHE OMOJIOTHSUIBIK Ta3apTy 9/ici KEHIeHIH Kocajbl koHe Tamabiken
©3€HIHIH aFbIH CYJIApbIHBIH )KUHAKTAYIIIbIHA OAFBITTANIbI.

Kenn - arpiH cyjapablH :KuHakKTaywmbicbl Tanabikouab. TazapTeuiraHHaH
KEMIH aFblH CyJlap >KaJifaH TYHIBIPFBI - [lociie OYMCTKM CTOKM MOCTYNAaloT B
HCKYCCTBEHHBIM OTCTOMHUK — TaAbIKOJIb )KMHAKTAYBII 0OTeT, 0J1 €Ki ©3€H HET131H]1e
YKOHE JKacaHjbl Kep OereTiHeH jkacanrad. JKbul caiiblH 36,5 MJIH. M3 afbIH CyJap
YKUHAKTAYBIIIKA TYCE/l 5KOHE CyapMallbl )Kep KOJIEMiHIH a3at0bl OHbIH TOJBII KETY1HE
XKoHEe (PUIBTPAUSHBIH ocyiHe okeni. JKMHaKTaybsIIThIH TYOIHET] JIali KaOaThIHBIH
canbl 4,2 MiH. M3 , Kei0Oip xkepae 1,8 MeTp TepeHairine xkeTTi. beret apKbuIbl CyIbIH
KYIOJIYBI KayiMiH €CKepTy YIIiH iprejec ayMakka 5 MIIH. M3 Cy CHIPFBUIJBI.

Hacoc- cy3rim cranumsicel. BsiuecnaB cy KOWMACBhIHAAFbl CyJiap Tazapry S
MJIH. M3 VIIIH HAacOC-CY3TIIl CTaHIMACHIHA >Ki0episie/l, KajJaHbIH OpPTaJIbIFbIHAH
HIBIFBICHIHA Kapai 4 KM. jKep/ie.

Hacoc-cy3rim crannuscsl 1969 xbiabl Kypbuiabl. TazapTy OGoibIHIIA KOOATBIK
eHiM 200 mbpiH M 3 / ToymiriHe Kypainbl. Kasipri TaHma craHuus xiOepeTiH cy
meouiepi 165 MbIH. M 3 / Toynirine Kypausl.

AcraHa K. Hacoc-
Cy3rinI CTaHIIUSICHI
KOAryJsiHT peTiHae
KYKIpT KBIIIKBLT
KAJIaUBIKTBl KOJIJaHAaJIbL.
TM]], eNyIepiHiH
Ta3apTKbIII CTaHIUsIap
camajibl CYAbIH KEmiJIiH
oepmeiini. Cynbl KoFapbl
JIeHrele TazapTy YIIiH
cynbdar KajgalWblH KOCY

.ulI!T- \"I"m“ml

KaXKeT, OHTKEHI 011 Acmaﬂa?a
Ta3apTbUIFaH cyna Hacoc-cyiieiu
KaJIalbIHBIH CMaHyuAcyl
KAJIABIFBIHBIH ~ KOOeHiHe

OKEIIIII Keneni,

COHJIBIKTaH KOAryJisiH IMPOLECIH KETULIIPY MaKcaTbiHAa (IIOKYJISHTTHI KOJIJaHY/IbI
KaXeT eTel.
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Kana koaryiasHTTap THIMJIUTIT JKaFbIHAH KYKIPT KaJlalbIHAH apThIK — OyJ1 )KaHa
OYybIH KOAryJIsSiHTBI, OHBIH aTaybl op TYPJi, O1paK XUMUSIIBIK KYpaMbl 5KoHE THUIMALIITI
OOMBIHIIIA aWBIPMAIIBUIBIFBI KOK — Oy mojuokcuxyiopu Kaidadbiael (ITOXA),
okcuxjopu Kanaieiabel (OXA), ruipokcoxiopu Kamabiabl (I'XA).

*k*

AcTaHanblK Cy KOHWMAachl CYBIHBIH CanachlH OakpUIay >KOHE KajalblK KYObIp
KYHeciHJer: Cy camnacblH AaKKpEeIWTTaJIFaH ChIHAKTBI  OTKI3E€TIH  XUMHUKO-
Oaxtepuonorusiblk MKM  «Actana cy apHacbl» CblHAy KECTeCl >KOHE >KYMBIC
OarmapinaMachl HETI3IHAE OTKi3edi, o AcraHa KalacklHBIH CaHUTapIIbIK-
SIUIUMHOJIOTHSIIBIK JlemapTaMeHTiMeH OEKITIIreH, OJ1 Ja Kaja OOMBIHINA IIeTiH
CyIbIH canachiH Oakpuiaiiapl. Cy apHACHIHBIH KYIIIMEH KYH caiibiH 60 0OBEKTiIeH
CYJIIbIH CBIHAFbl alIbIHA/bBI, aTan aTKaHJa, Cy KOJOHKaJIapblHAH, CyHbl >KETKI3ETiH
CTaHIUsIap/iaH, Hacoc cTannusuiapbiHad ( Kexran kenTi, MnbuHKa KeHT1).

JlaGopaTopusiIbIK 3epTTeyJep Heri3iHae AcTaHa KajaackiHbIH aybi3 cybl CanlluH
3.02.002.04 xone I'OCT 2874 «AybI3 Cy» HOpPMAachlHAA KapacThIPBUIFAH
CTaHAApTTap carachblHa COMKEC KEJITIHIH YJIKEH CEHIMMEH aiTyra 00Jajbl.

**k*

CyabIH TapuXbl.

AcTaHa KajachIHAaFbl KaJIaJbIK KUHAJIBICTA KaTaJbIK TYPFeIH AMaHxoioB C. cy
camacblHa IIAFbIMAAH/BI. OHBIH TIKIPIHIIE Cy CaAHUTAPJIBIK HOpMara CoHKec
kenmeiini. Kpannarsl cynbiH epekiie uici 6ap, ocbl CyMeH IIai 1MIijce, bIAbIC-asiKTa
KQJIJIBIK KaJIaJIbl.

- «CYMEH 9p TYPJII KUBIHIIBUIBIKTAp 00Ja/bl, O1paK ajaMmap Cyabl 1IIIece KOHe
OHBIMEH YybIHA ajMaca — OyJ1 cyMabIK » - e AmanxkoiioB C.

Cwmamnnona C. a3aMaTachbiHbIH TIKIPi:

- MeH y3ak KakbIT 6acka Kajaja TYpIbIM, COAaH KeiiH AcTaHa KajJachlHA KO
kenaiM. EH OlpiHII OChIHAA KE3[JECKEH MEHIH MAceJeM — OJ1 aybi3 c¢y. On cyasl 1y
TYT1J, )KYbIHYFa Ja KOPKAChlH, OMTKEH1 IIamTapbiM Tyce 6actaapl. AcTaHaaa KaHai
cynbl Konanyra 6omaapl? [lenMekTeri cyapl aybIm iy Kepek 1me oiae GUuiabTp KO
KakeT ne? MeH ocbl MaceseleH KOPKAMbBIH, OMTKEHI MIAIIbIM TYCIN Kajlaibl JereH
OMTaMbIH KOHE JICHCAYJIBIFBIM YIITiH € Kayim 0ap.

No6 xananbik emxananbiq 6ac qopirepi Mckakos M.:

- Erepae cy KypambiHIa MUHEpaNIap *KoHE XJIOp, Cyabdar, TY3IbIK KypaM Ker
0oJica, OHZa OJ TYPFBIH apachlHIa OT IMeH OYHpeK, )KYpeK IIeKKapblH aypyJapbiHa
amapajipl, OKIiHIIIKE opail Oy aypyjap XKbUIJIaH JKbUIFa ecim Oapanbl. AybI3 Ccy
Ke3llepiHEe KOKBICTapAbIH TYCIEy ©T€ MaHbI3[bl, OWTKEeHI OHBbIH IHIHJE
MaTOr€HMUKPOTOpraHu3Miep 00ybl MYMKIH. AYbI3 CYIIBIH Cy KO3JepiHIH MHUKPOO
IEH BUPYCTI KJIACTaHybl SMHUAEMHOJOTUMIBIK KaFJalJblH KypJeJeHylHe amapajbl
JKOHE IIEK aypyJapblHbIH , BUPYC TeNaTHUTI KoHE Jie 0acKa aypyJsiapAblH KYpT ©CyiHe
xoi Oepeni. CoHFBI OH KbUT immiHAe O01371H emimizae 31 cy aypysl , OHBIH IITIHAC
antel 06sbicTa 4380 agam aybIpbl.

Cepreti JIaBpoB, Actana KanacblHbIH Cy apHACBIHBIH 0ac WHKEHEepI:

- Typrpingapra OepuleTiH CynbIH canachl keOiHece KyOblp JKYHeciHiH KallbiHa
OailmaHbICThl OOJabl: YIIIH 1IIIHAET KOHE CBHIPTHIHAAFBL. bipak KyObIp *KyieciHiH
KOHJIEYl CyIbIH Tapu(blHA CHT131JIMETEH, COHABIKTAH KOMMYHAIBIIUKTEP KayimTi
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Kepiepai FaHa skeHaeydeH oTeni. KyOblp CyblH 1HIy Kepek, ONTKEHI OHBIH
KypambIHJIa aJlaM ar3achlHa KQKETTI MUKPO3JIEMEHTTEp Oap.

**k*

Cynepmapkerreri :xaFaau.

Tayapnapner any kesinge Coyne ageren azamarmia Cayna opTaibiFblHIA S
JUTPIIK aybl3 CybIH anFbichl keni. OJI cayga opTaybIFBIHAAFBI aybl3 CY/Abl ©31HIH
KBI3BIHBIH CYPaHBICHI OOMBIHIINA AJFBICHI KEJIJi, OHBIH KBI3BIHBIH OWBIHBI3IIA aTaJlFaH
Cy KYOBIp CybIHA KaparaH/a Ta3a »oHe Kayircis.

bipak onwiH kepmrici Cayne MapxaH, « DKOJOTHS MaMaHIBIFbI OOWBIHIIA €Ki
KypC CTyIEHTI , Oy MiKipre Kapchl OOJIBIT, YHUBEPCUTETTE OKBbIFaH (pakTuIepi
ANUTTHI.

«Ci3 Oineci3 0e , AeHCayIbIK MEKeMeNep KYObIpJarbl Cy bl )KH1 TEKCEepeai» - e
cypansl MapxkaH.

Mapxkan amaii 6esmMeneri OipiHIIl KYHHIH ke3jaecyiHaeri CoyseHiH ce3aepiHe
TaHKAJI/IbI.

Cayne anail peHxin Ta Kajisl , Olpak Map»aHHBIH CO31 JYPbIC EKEHIHE KYMaHBbI
na 0oamaabl, eTKeH1 MapikaH eJIMEKTEr Cy Typaibl OUTIMIH KOPCETTI.

«ConbiMeH Ci3 meIMEKTerl cyra KeOIpeK aklla TeJIETIHHI3 KeJINT TYPFOHu,
Oipak OHBIH INIIHAE KaHAall cy ekeHiH jae Oinmeiici3 roil? KopiaraH opTaHbI
I6JIMEKTEP JIACTaHbIPAIbl XKOHE KalTajgaH eHAeIMENI1 » - e MapxkaH.

«IllenMeKTer1 Cy 6Te BIHFAMIIBL... » - ObLIABIpIIaaLI Cayiie.

«Ci3 Oineci3 Oe MmeaMeKTeri OHIeJIMETeH CyMeH He 00JaThIHbI ? — NIl CYpaJibl
Mapixan. — lllenmekreri cynap KOKbICKAa TYCKEKHJE, Ojap TEK KaHa KOKBIC OOJIBII
KaTnalpl, oJlap ayaHbl JacTail/Ibl )KoHE a30H KabaThiH O0y3aabl. Onapabl KOKbIC MeH
epTereHjie , yibl OyFa aifHamanapl, O131/11H ar3aMbI3fa KOHE KOpIIaraH opTara Kayir
KEJTIpel ».

«Kakcnl, )xakcbl. Ci3 OMBIHBI3IBI aiiTa OEpiHi3, MEH Ci3/[1 MYKHUAT ThIHJIAMMBbIH
’KOHE CI3/ICH eCTITeH aKmapaTThl KaObUIIaiMbIH » - neai Cayre.

«Ci3 6ineci3 menMeKTeri Cyabl Kaiiaan anaTeiHbH ? bipa3 xoMmanusiap cyabl
Cy CakTarbllll KabaTTaH amanbl, Oipak oi cynap Oip kyHi askrtamanbl. [Ilemvexreri
CyIbl OHMIPETIH KOMMAHUSIAp Cy OKCIOPTTHIH JaMBITaAbl, KEp acThl CYbIH
Kosaansein. Ci3 6ieci3 6€ cy acTbl CybIH KaJIblHA KENTipyre 00IMalThIHBIH? JKaKbIH
apaza Cy TammIbUIBIFRI 00JIael» — neal MapikaH.

O3iH1H kaHa KepiieciMeH ceiecimn, Cayne KaTThl peHXidl, Oipak oJ TYCIHII,
MapkaH eCKepTIIeH1 AYPBIC KacaFraHbIH TYCIH/1, OHBIH O111M JeHreiMeH TaHKaJIbI .
CayneHi OCbIHBIH 00piH HE ceOenTi OyphIH O1IMEIM JIETEH cayasl Ma3aia ibl.

MaprxanmeH Ke3zeckeHHeH keiiH Caylie amaiibl OCbl CeMECTp/Ie KbI3Aap Kajaii
TypaTbiHbl Ma3anaabl. OHBI €CTIreH aKmapar KbI3bIKThIpAbl. On eki anTajaH KeliH
KaiiTa cynepMapKeTKke Oapbll, MIeJMEKTeri cyiaapabl kepai. On TOJFaHBIN TYPHI,
OMJIaH[IBI... «MEH TaFbl MOeJIMEKTET1 CY/Ibl aJicaM, KAaHIIAJIBIKTHI OJ1 KOPIIIaFaH OPTaHBI
JACTaHIbIPaabI?».

**k*

Cy ke3i, Kayilnci3aik, KaiTalaH eHJey — OCbl Mocelleiep OHJICyMEH KoHE CYy/Ibl
1IITyMEH TYBIHIalTbI.
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Cy ke3aepi.

Kep acmwvr cynapvi. Xep actel Ccybl —
rpaBuTalMsuIbIK ¢y - JKepain  OipiHmm
KaOaThIHAH aJIbIHATBIH YHEM1 Cy J>KHETIHJE
0OJIaTBIH YKOHE CY YCTaFbIIl KaOaTThIH OlpiHIII
Oetinne opHanackaH. EpkiH cy kaOaTbiH Oap.
XKone ne OHBIH YCTIHIE Cy OTIEWTIH Kalat
OoManIbI.

Tazapmuinzan cy — OYI1 Cy ©31HIH
KypaMbIH/Ia KOcTajgap MeH 0acka KOCBUIFaHap
OoonMaiiael. MyHal cyabsl op TYpJii OMICTICH
KOHE op TYPJIl Kypaiapabl KOJIJIaHy apKbUIbI )Kacaiibl.

Cyserunren cy — Toxipubdene OyJI CyAblH KYpaMbIHAA 9p TYpJil Kocmajiap >KoHe
KOChIHABLIap OonMaiael. OChIHAANM Cynbl apHalbl Cy CY3€TIH ammaparTaH - Cy3rill
aTaJaThIH anmapaTTaH ©TKI31I ajlajbl.

Apme3uan cyvt — Oy TepeHe
OoJIaTbIH Cy, Cy CaKTarbllll KaOaTThIH
Taynbl TYPIHIE CyFa TO3IMJ1 Karapjap
apaceiHaa Oosanpl. Omap TepeHairi
100-nen 1000 wmetpire neiiH xepje

BogonporauaemMbiecnon ||
Bopowenponiyaemsie cnon [ |

YpOBEHb rPYHTOBLIX BOG

; OpHAaJIaCKaH.
\ Munepanool ¢y — Cy, OHBIH
II,-'_P.pTE'HHaHCKaFI CKBaXUHA \ KYpaMBIHIA epTisren V3,
MHKPODJIEMEHTTEP, COHBIMEH KaTap
oencenmi OMOJIOTHSITBIK 3arrTap.

Munepanibt cynap KOJITAaHBICKA
OaltaHbICTBl  OOJIiHEII: MUHEpaJIbl
TaOuFru aybI3 cy, CBIPTKA
Taii/1aJlaHaThlH MUHEPAJIJII CY.

Kyouwix cyvi. KamiMri KyasIKTap CyAbl )KEPTiH acThIHAH XUHAW 6! skoHe 100-150
n/c. cy kuHai ananel. (kedige — 500 5i/c). Onap Te3 nactaHaabl: Kep KaOaTbiHA
TYCETIH OapiiblK 3aTTap — HUTparTap, HUTpurrep, I[IAB, nectunuarep xoHe aybIp
MeTaaap KYJbIK CybIHIa 00Iybl MYMKIH.

l'az0anean cy — («kemipeTi cy», He OoiamMaca — «raslajfaH Ccy») -—
CaNBIKHAATKBII cy. OHBIH KypaMblHJa MUHEPAJ CYbI )KOHE MUHEpaJJaIFaH HE Kal
KOocHanapsl 0ap cy »oHe ras3/iajFaH.

Kayincizaik.

Cy KyObIpbIHIAFbl CYMEH JKoHE OeTeikeAerli Ccy apacblHAa  YJIKEH
alBIpMaIIBUIBIK O0ap OOJBIN caHamalbl. OJETTE, Cy KYOBIPBIHBIH Cybl OOTeIKeseri
CyMeH OaKkTepHUsJIbIK JIaCTaHy >KarblHAH CaJbICTBIPFAHJA Kayilci3, OWUTKEH1 O
xyopiananel. Kenreren enmipymiiiep Oiperel moM jkacay YIIiH OOTelKemeri cyra
KOCBIMILIA TaiAanel 3aTTap HeMece AoMkentiprimrep Kocaabl. Cy KYOBIpBI
KO3/IepIHeH KYWbUIMaraH OOTENKeAeT! Cy KypaMbIH/Ia 1MIeK TasKIIachl OaKTepusIapsl
oomyet MyMmkiH (IIporeit, Cambmonemna, Ceppatus xone Illuremna). Amam
JICHCAYJBIFBI YIIIH OJIAp/bIH SPKANCHICHI KaTep TyAbIpYhl BIKTbIMal.COHBIMEH KaTtap,
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OeTenkenmeri KyHbUIFaH Cy KYpamblHa MEMJICKETTIK CTaHIAPTTBIH JICHTCHIHEH KUl
acaThlH ayplp MeTanjap (MbICallbl, KOPFAachlH, CBIHAN) HEMECe OpTraHUKaJbIK
necTuuaATep (MbIcalbl, azatrine) 00Iybl MYMKIH.

Kaiita enyey.

Kazipri yakpitTra Kazakcranma 43 mupi. TOHHA KOKBIC >kKMHaiFaH. OyapbiH
KapThICBIHAH K601 — KaTThI-TYPMBICTBIK KaJIJbIKTap. 95% - KOKbIc kemyre, TeKk 5%
raHa KalTta enjeyre xioepineni. Oceiaaait nepexkti KP ActaHagarbl Kalfbl3 KOKBIC
OHJICUTIH 3ayBITTBIH TUPEKTOPHI 3uHTep Erop skapusiambl.

«loprmmact wmuBecT» JXKILIC enmipic OacTeiFbl MuxaiiioB  ApKaguiiliH
MIKIpIiHIIE, KOKBIC, IIBIH MOHIHJE, HAFbl3 KOWMa: «AmaMaapblH KOIIIUIr CYIbIH
Kaiinan kenetidiH OinmMeiini. Cy KYOBIPBIHIAFBI CYNbI Kep YCTI CyJapblHAH ayiaJibl
HEMecCe Ep acThl CyblH MaijanaHanpl. berenkere KyHbUTy YILIIH ajbIHATBIH CY
KAHAPTHUIMANTBIH Cy OOJIBIN TaObLIAbD.

**k*

Tyipl CybIH JTaCTaHybl TIPHIUIIK dpEKETIHAE THIAPOOUOHTTAP/IBIH KbIPBLIYbIHA,
TaFaMIbIK ~ OalaHBICTApBIHBIH ~ OY3BUIYBIHA, TYPAKTBHUIBIKTHIH  TOMEHJCYiHE,
ABTPO(UKALIUM JKOHE T.0. IKOKYHenepaiH OY3bUTybIHA aJIbIIT KEISIl.

AFBIHIBI CYJIAPAbI Ta3apTy daicTepi. AFBIHABI CyJapabl Ta3apTy. AFbIH]IbI
CyJIapJibl Ta3apTyAbIH op TYpPJ Tocuagepi Oap: MeXaHUKaIbIK, (PU3NKA-XUMUSIIBIK,
XUMUSUTBIK, OWOJIOTHSJIBIK JKOHE TEPMUSUIBIK. AFBIH CyJNapAblH TypJepiHe
OailTaHpICTHI OJapabl KaHal ga Oip HeMece apayiac TOCUIAEPMEH OHJICH OTBIPHI,
TyHOaHBI (HEMece apThIK OMomacca) KoHE 3alalChI3aHIbIpyFa KiOepy allIbIHIa
KaHma 1a Oip aFelHABI CyJIap MEH OJap/AblH Cy alJIbIHBIHIA Ta3apTy KYMBICTAPHI
KYPri3iiayl MyMKiH.

Du3uUKA-XUMUATLIK, — MA3APMY
KOAryJIsIUSIIBIK, COPOTUSITBIK,
(bIOTANMSIIBIK, SKCTPAKIUSIIBIK )KOHE
Oacka Jga omicTepal  Ke3Aewi.
AFBIHIBI  CylapJaH  MHHEPAIIbIK
KOHE OPTaHMKAJBIK 3aTTap, JKOFapbl
JTUCTIEPCUSIIB  ©JIIIeyJl  OeieKTepi
JKOUBLIAIbI.

Mexanuxanvix masapmy
CY3TiIIEH  OTKI3y,TYHIBIPY  JKOHE
¢unpTpneyre HerizmenreH. Opnad
©3re arblHIbl CyJapAaH epIMEHTIH
MEXaHMKaJIbIK Kocmanap: KyM, ca3fpl  TBEP[BIX YaCTWL B MOMEHT UX CONPHKOCHOBEHMA
OeimmmexTep, TOTKaK JkoHEe T. O.

AKOUBLIABI.

Xumusnvix masapmy OedTapanray, TOTBIFY, O30HIAy, XJOpJay MpolecTepiHe
HETi3eNTeH. AFBIH]IBI CyJap yJbl 3aTTap MEH MUKPOOPTaHU3MIEPCH Ta3apThLUIAIbI.

buonocusnviy  (buoxumusnwix) maszapmy KONTEreH OPTraHUKAIBIK KOHE
OpPTaHHMKAIBIK €MEC KOCBUIBICTAD aFbIHABI Cylapabl (KYKIpTTI CyTEeK, aMMHaK,
HUTPUTTEP koHE T. 0.) ©31HJIK TaMaKTaHy YIIIH MUKPOOpPTaHU3MIEPAl maijaiaHy
MYMKIH/IIT1HE HET13/1eJITeH.

KDHI’}*’HHHHEﬁ Ha3blBalOT NPOLECC CIMNaHKA
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CapkpIHIIBI CyJNapAbIH KYpaMbIH Ta3zajliay Ke3iHJe >KOFapbl Temreparypaaa
OY3bUTATBIH OHEPKOCINTIK, HETi31HEH, >KOFapbl YJbl OpPraHUKaJIbIK KOMIIOHEHTTEP
TEPMUSIIBIK 9JIICTEPAE aChIFaIbI .

AFBIHIBI cynaplbl OapiiblK OIICTEPMEH OHJIEyAe KOJere jkapary TY3€TeTiH
OOKaTTapabl JKOHE >KaybIH-INAIIBIHILI Ta3apTy KaxkeT (ocipece Yibl OHIIpIC
HayaJapblH Ta3zanay Kes3iHnae). Ocbhl MakcaTTa oJiapibl, apHailbl MOJMTrOHIApAA
KAaTTailjibl, OWOJIOTHUSUIBIK KYpPBUIBICTaApAA OHJICH1, ©CIMIIKTep KeMeriMeH
(TManMHTHI, KAMBIC KOHE T. 0.) KaliTa OHJICH 1l HEeMece apHabl TeMTEPIe OPTEi i,

S5.Takbipbin KacTtapablH TeMeKi IHAETIHIH AeHreili — yJaT JAeHCAyJbIFbI
YLIiH KYypeciHJeri MaHbI3IbI ACTIeKT

S.1Tanceipma OkylibutapAaH TEMEKl ILIETYAIH TapalyblHbIH JIEHTeil >XoHe
TEeMeK1 LIETYAIH OKY YJArepiMiHe acep €Ty KapKbIHAbUIbIFbI OOMBIHIIA.

Kvinbicol

Kacwi

CoiHbiObl

Ulvinvim weeecis b6e?:

«Ua»

«IHCOKN

Kanwa srcacviywvizoa wivlnsim we2yoi
bacmaovinwiz?

bip kynoe kanwa wvinoim weeeciz?
Ama-ananapvinviz wslivim weze me?
Conevl mokcanoaewbl opmauia 6anbiHbl3
Yii mancvipmacein opwinoayea xanwa
VaKblm HCymMcaucol3?

Ulvinvivea anyza aiivlHa KaHWA aKua
acymeaucwis?

Ilonuoapymenoi npenapammapowl
Kabvlioaticwl3 6a?

«KYHOeNiKmi»

«Kaxjcemmi H#caz0aoar
«KaOBLLIOAMAUMBIHY

Cayannama 60tibinuia HycKayavlK,.

Cayannamaza cypanranaap cansl 100-re xKybIK aqaMHaH Kypaiybl THIiC. bapibik
cayajgHaMma >KbIHBICHI OOMBIHIIA €Ki Tomka OemiHeai: yimap,kbizgap. Ocwl atanran
TONTAP/IBIH SPKAUCHICHI KOCBIMIIIA €K1 TOMKA OOJIIHEI1: MIBUIBIM MIETeTIHACD, ITBUTBIM
HIEKIEHTIHIEP.

Bbynan opi ki TonTapablH OpKaMChICBIHAH TEMEKI IIETeTIH aTa-aHajap CaHBbI,
Oencenal Temeki miereTiHaep (kKyHiHe 10 IIBUIBIMHAH apThIK), KAJBIITHI IIBLIBIM
mereTiHaep (kyHiHe 10 MBUIBIMHAH KEM) JKOHE HIBUIBIM HIEKIMEHTIHASPAIH opTalia
yIaibl €CenTeNHEe1I].
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3epmmeyoin Homucecin pacimoey.

AJBIHFaH HOTHXKeEJep NalbI3IbIK KaThIHACTA JKOHE COMKECIHIIE IharpaMmmaiapaa
KepCeTUIe/I].

Kympic OoiibIHIIIA TYKBIPBIMIAP KeJecifiel Oaraiap/iaH TYPYbl THIC:

1) cypanraHaapIbIH JKaIIbl CAaHBIHAH IIBUIBIM MIET€TIH YJIIap XKoHEe
KbI3JapIbiH yieci %;

2) IIBUIBIM IIETETIH YJIAap oHE KbI3Iap jKOHE CYpalFaHaapablH JKajIlbl
CaHbIHAH O€JICEH/I1 TYp/ie IbUIBIM MIeTeTIHACPIH yiaeci %;

3) monuaepyMEH/II mpemnapaTTapabl KaObLIIaMaiThiH, MIBLIBIM IIEreTIHACPIIH
yiaeci %;

4) OeJCeH Il MIBUIBIM MIETYTe TOYCIJIUIITiHIH opTalia Oalibl;

5) ara-aHajgapAbIH KW IIBUIBIM IIETYTe€ TOYEJIUIIr: MIBUIBIM MICTETIH YJaap
MEH KbI3/Iap/IbIH, aTa-aHAJIAPBIHBIH IBLUIBIM IIETY Yieci%o;

6) emip cypy y3akTeirbl 60 ac, 15 skaceiHan Oacrtam KyHiHe 10 IIBUTBIM
IIEKKEH Karjaiga, eMip OOilbl HIBUIBIM ajyFa opTallla €CeNIeH KaHIla aKiia
KYMCANIBI.

5.2 TanceIipma: cypakTapra kazoaia xayan oepy:

- ynuexysinjae xoHe KazakcTaHa MIbLUIBIM MIETYMEH KYpec >KOJIbIHAA KaH1an
mapanap KoJiJlaHbutyaa?

- HenikTeH MWBUIBIM IIETy MEMIJIEKET 3KOHOMUKACHIHA aMTApJIBIKTall IIBIFBIH
okeneni?

- [lIp1mpIM mIETY/TIH JEHCAYIIBIKKA dCepl JKaNIIbl alTHIHBI3

- CizgiHiie mbUIBIM IIETYMEH KypecTe KaHjal THIMJII Iapanap KaObuUigaraH
KOH?

6. Takpipbin. PaguanusjibiK 3K0JI0T U

Ecxepmy: FeutbiMu xo0anap a3y , IKOJOTHSIIBIK TPOoOIeMaIapAbiH 3ePTTEyiH
UIrepisieTy yIiH.

6.1. Tanceipma: TuicTi Jepexkke3iepli OKbIFAHHAH KeiliH cypakKTapra
skayan Oepin, TeMeH/Ieri TancbIpMaHbl OPbIH/AY.

— «PagnoakTUBTUIIK» TYCIHITIHIH «paaudanys» TYCIHITIHEH albIpMalTbUIBIFBI
Hene?

—  ColikeciHIle, paaIuoakTHBTI COYJICICHY/IH, PaIUAIUSIIBbIK COyJICIICHYIeH?

— Kyitere xartmaittein Gipaikren CU xyiiecinig OipiikTepiHe KeIlly Ke3iHeH
ecern albIPhICY MBICATIAPBIH KENTIPiHI3.

—  YInkeH Meumepaeri paaualusHbIH BIKNAT €Tyl OapbhIChIHIA aF3a KaHJai
e3repicTepre YibIpanan?

— PagmoakTHBTIIIKTI ©JIIISY YIIIH J03UMETpIIep Il Kajai gaibiHaay Kepek?

— Honmaymbl coynenenyaiH 6uocdepanbiH oMipiHIe KaHaai MoH1 eMip?

— Oguemzeri ci3re Oenrui paguo3KOJIOTHIIBIK KaFJasiTTapAbl KOPCETIHI3 KOHE
CHITaTTaHbI3?

— PagmoakTHBTIIIKTI TOMBIpAKTa, Cyaa koHe aTMocdepana emmeyaiH KaH/aai
HET13T1 911icTepi Oap.
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— JbIl-r1 pagmamus >koHE KOpIIAFraH OPTAHBIH PATUANUASIIBIK KaFIalibIH
OakpLIayAbl KiM 5KOHE Kasai jxy3ere achlpajibl?

— Kopiaran opTaHbiH paJuoaKTUBTI JJACTAHYIaH a3al0blHA BIKTUMaJ 0OJIAThIH
MYMKIH ic-1Iapaap YChIHbIHbI3.

— Komnerotepain paauanus ke3i 6071ysl MyMKiH 0e?

— PagmanusHblH JKOFaphel JeHredl aHBIKTAJNFaH KaFjgaiia Kaijga >KyTriHreH
KOH?

— PangmoakTuBTI MaTepuaiap Kanmai 6omaaei? (3aTTap).

— CoyneneHreH epiTIHIAIIEPAEe TYBIHIAWTHIH OacTamKbl — pagualysIIbIK-
XUMUSUIBIK TIPOIIECTEPAl aTaHbI3?

— Papmanms xanmait skaraaga opraHu3Me maiiaa 00JIybl MYMKIH.

— Tabwurarrarsl paAMOCE3TITIKTIH TYpJepiH aTaHbI3?

— CoyneneHy MeoJIIEPIMEH KOHE OOBIp aypyJjapbl BIKTUMAJIbIFbIHBIH
apachIH/ia KaHjai Oaiisianbic 6ap?

— Cpam opran gereHimi3 He?

— Jo3uMmerpnepaiH KaHjaai TomnTapbl Oap (peHTreuMMeTpiiep, WHIUMKATOpIap,
paguometpiep)?

— Kepain painoakTUBTIK KypaMbl KaHail?

— PanmnoakTuBTI XaFrgaiiapl OaranayabplH OacTamnKbl HETi31HE HE JKaTaibl?

— Op Typii TaOWFu COyJeNeHy KO3JCpIHCH allaThlH aJaMHBIH COYJICTICHY
MalbI3/IbIK YJIECIH KOPCETIHI3?

—  «Pagmanusaneik canmanbsiHy OENTICIH Kanai ci3 Kajgai TyciHeci3?

— Ci3 Kazakcranmarel KaHmaid 0achlM PaJIHOdKOJIOTHSIIBIK IMPOOIIeMaap bl
oineciz?

— Apjampapra OHBIH PaJMOaKTHBTI TaparnblHAH KalllaH Kayill TybIHAa (b7

— PaguanusiiielKk MOHUTOPUHITI KapTOTpadUsUIBIK KamTaMachl3 €Ty Kajaii
JKY3€ere achIpbLIajIbl?

—  OHIpAIH PaJMOIKOJIOTHSIIBIK MACIOPThI JereHiMi3 He? (aymakTap, MEKTell,
KOO).

— Pagumanmsiblk  Kaylnci3gik — TY)KbIpbIMJAMacblHAa — KaHJad — OarbITTapbl
MakcaTTap CajablH/bI?

— Pagmanusuiblk Kayinci3aikTi KaMTaMachl3 eTyjie KaHal HEeT13r1 MPUHITUITED
KapacThIpbUIFaH?

— Pagmonykiuarepmen Oipiryai eMmJiey >KOHE ajJIblH aly >KOHIHJE KaHa
niapanap xysere acyna?

— CoyneneHy cangapblHaH KOpFay epekIlenikTepl Kannaail? OHbl Oaranay
KHUBIHIBIFEI HEeOe?

— PagmoskonorusiiblK macnopTka KaHaai aknapar »karaibl?

— PanoHHBIH TYPFBIH Yiire €Hy ChI30aChIH ChI3BIHBI3

— Onemperi, Peceiigeri aran aiitkanaa KazakcTraHzarbl paaro3KOJIOTHSIIBIK
JKargalabplH J1aMy OarbIThIH KOpCETiHI3. PaauainusHblH TaOWUFU KoHE TEXHOTEHIIK
KO3/IepiH, OHBIH aJlaMFa 9cepl MEH apaKaThIHACKIH %o-JIbIK KENTIPiHi3.

— Anam ar3achIiHIaFrbl OMOJOTHUSIIBIK OY3bLTY KECTECIH ChI3bIHbI3.
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— Kopmaran opraga paavioHYKIUATEPIH TapalybIHBIH JIOTUKAJIBIK TipeK-
CBhI30aChIH KYPBIHBI3.

— ©O3  alMarbIHBIHBI3BIH  PAJMOIKOJOTHSIIBIK  KapTachlH  KYPBIHBI3
(ayMakTapIbIH JKepi, TYPFBUTBIKTHI )KEpi, OKY OPHBI).

— ADC-tiH Taburu opTamMeH e3apa OaiJIaHBICBIHBIH  TipEK-ChI30aChIH
CBHI3BIHBI3. byJT yIIIiH KaXKeT:

—  OHJIPICTIK MAaKCATTAPbIH 2JIEMEHTTEPIH OOIY;

—  PaIMOaKTHBTI ocepiep/eH TypJiepi xkoHe Onocdepa KOMIOHEHTTED OJIAPABIH
OCEPiH KOPCETY;

—  QNEYMETTIK-DKOJIOTHSIIBIK OCEpiH Oenriey;

—  OHIIPICTIK Makcarrap, ouocdepa, QJIEyMETTIK-3KOJOTUSIIIBIK
KOMIIOHEHTTEPIHIH caylJIapbl, OailIaHbIC JIEMEHTTEPIH Oenriiey >KOHE KOPBITHIH]IbI
xacay.

6.2. Tancbipma TeMeH€eri KeCTeHi TOJITHIPbIHbI3

PagnoaxkTtuBTik PagnoaxkTtusTik Ar3ara eHy buonorusneix
3aTTapJbIH KO3/epi | 3aTTapAblH Typiiepi YKOJIIapbI 3apJanTtapAblH acepi

4. 9uicTeMesliKk KaMTaMachI3 eTy

KapacTteippinaTelH TaKbIpBIIIKA KaTBICTBI OKy KHHOGDWMIBMIEpi, nuaduibmiaep,
crnaiarap, 6MHEOPONIUKTEp, 91eOUET KIHE T.0.

KapacTeIpbliFan TakbIpbIll OOWBIHINA KAaC HATYpPAIMCTEPHAIH ©31HJIK >KYMBICHI
TaOuFaT asChiHIA, Tipi TaOUFaT OYPHINIBIHAA TOXKIpUETEp MEH OaKpuIay KYprizynue,
KeliHHeH pedeparTap KypacThIPbIN, KOPHEKI Kypaigap AalbIHAAN, FHUIBIMHU-
TaHBIMJIBIK OJICOMETIICH KYMBIC IcTeyae Oaiikananel. Kipicme cabakra aiiFaH
TarChIpMaNaphIH YHipMere KaThICyIIblIap KeWiHHEH o3 OCTiHIe OpbIHIaFaHMEH,
oJIap YHipMe >KETeKIIICIHeH KalllaH Jia O0JICBIH KOCBIMINIA TYCIHAIpYJEp ajia ajajsbl,
aJ1 )KETEKII1 OJapIbIH ©31H/I1K KYMBICTAPbIHBIH 0apBICHIH Kajjarayian OThIPYbI THIC.

YiiipmeHiH ecen Oepy cabarblHAa Kac HATypaJMCTEP aTKAPBUIFAH >KYMBIC
Typalibl  OasHIAWIbl, KOJUICKIUSIAPABI, 3€pACNEHIN KaTKaH OOBEeKTUIePIIH
dotocypetTepin kepcereni. Ockl cabakTa YHIpMEHIH PEAAKTOPIBIK aJKachlHA OHBIH
MaTepHuanIapbl OOMBIHINA Ta3€T MIBIFAPY TANICHIPHLIA B,

5. ¥YChIHBLIATHIH d1e0neTTep Ti3imi
1. buonorus. (Muoroo6paszue xxuBbix opranuzMon) K.Kaitbim, Catum6exos P.,

KoskanTtaera K. Metoanueckoe pykoBOICTBO JUisl 7 Kiiacca o01ieo0pa3oBaTebHON
IIKOJIBI - AMaThl: ATamypa, 2007.
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Anmarsl: Atamypa, 2009.

6. buonorus. XKymsic gonrepi. A.ConosbeBa, U.UnbsicoBa, A.Mamxyra. —
Anmarsl: Atamypa, 2009.

/. MynpTUMEIMIHBIN 3JIEKTPOHHBIN yueOHUK «buomorus». 6 knacc.
K.’KynycoBa, P.Annmkyinosa., K.A. XKymarynosa — Anmatel: Atamypa, 2005.

8. Bep3unun H.M., Kopcyrackas B.M. O0mias MmeToanka npemnojaBanus
ouosioruu. - M.: «Ilpocsemienuey, 1983.

9. EBnokumona P. M. BueknaccHas padota 1o 6uosioruu. - CapatoB: «JIumen»,
2005.

10. Kacarkuna H. A. BHeknaccHas paboTa o Ouosnoruu. - Bonrorpan:
«Yuurenny, 2004.

11. HukumoB A. W. Teopus u wmeroguka oOydeHHs Ouosoruu. - M.:
«KomocCy», 2007.

12. HuxumoB A.M., MoxeeBa 3.A., Opnosckas E.B.,CemenoBa A.M.
Buexnacchast padora o 6uonoruu. - M.: «IIpocsemenuey, 1980.

13. TlonamopeBa WM. H., Comomun B. II., CupempamkoBa I'. JI. OOmas
MeToanka oOyueHus: ononoruu. M.: M3znatensckuii eHTp «Akagemus», 2003.

14. Mapoa M. X., MocanoB A. A. buonorus. Bueknaccuas pabora 1o
3oonoruu. M.: «M3parenscteo HI] DHAC», 2004

15. bougapyk M.M., Koseutnna H. B. 3anumarenbHbie MaTeprayibl U (GakThl
no o6uieit Ouonoruu B Boripocax u oTBerax (5-11 kmaccen). - Boarorpan: «Yaurensy,
2005.

16. EmmuzapoBa M. E. 3nakombie He3HakoMilbl. Oxpykaromuii mup (2-3
Kjacchl). - Bonrorpan: «Yuurensy, 2006.

17. Copoxuna JI. B. Temaruueckue Hrpsl MU MPa3JHUKU 1O OHOJIOTUU
(meToamueckoe ocodue). - M.: «TL| Cdepar, 2005.
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KopbIThIHABI

Ochbl )KMHAKTa OKYIIbIJIapFa KOChIMIIA O171iM O€epyiH YIII TUIAEr1 OaFaapiiaMmacsl
’KOHE arbUIIIbIH TUTIH/IE OKbITHUIATHIH JKOFAPFBI CHIHBIIN MOH IEp] OOMBIHIIIA CHIHBINTAH
TBIC JKYMBICTap YChIHbUIFaH. Kockimiia O11iM Oepy skKoHE CBHIHBINTAH ThIC KYMbBICTAP
XKy#ecl YIIiH OChIHIai OaFaapiamMa Kypy OpeKeTi ajiFalll peT KacalbIHbII OThIP.

by XKon kapraceinna koibutran 2015-2020 xpuigapra apHaiFaH YIITULL O11iM
Oepy/l JaMbITYyAbIH MiHAETTEPIMEH TYCIHIPUIC/II.

Kazakcrannplk ymTiaal OutiM 6epy Mojeni IeHOEpiHAE aFbUIINIbIH TUTIHJC
OKBIThUIATBIH MoHnepre "Xumus", "®uzuka", "buonorusa" xone "Mudopmaruka"
Katanpl, (anmaiiia, TeXHUKaJbIK Tarncbipmanap OoibiHma «HpOopMaTuka» OpHbIHA
Oy Tizimae «I'eorpadus» MoH1 €HT131IreH).

Ywringl  OuriMm  Gepy MofeniHE COWKeC KOPCETUITeHJeH OKBITY TUliHE
KapamacTan OapiblKk Mekrtenrtepae, 10 xone 11-combimrapna "Hudopmaruka',
"Xumus", "®Ouzuka", "bruonorus" xoHe "AFBUTIIBIH TUT" TOHAEP! aFBUIIIBIH TUTIH/E
OKBITBUJIATBIH 0O0JIaJbl, KaJIFaH TOHAEP OKBITHUTYbl Ka3aK TUIIHIEIT MEKTEeNTepae
Ka3aK TUTIH/E, OKBITBUTYBl OPBIC TITIHIErT MEKTENTEP/Ie OPBIC TIIIH/E OKBITHIIATHIH
6osanpl. Ocputaiiia, 0Ky YakbITBIHBIH 9,3% - bl aFbUIIIBIH TUTIHIE OKBITYFa OOTiHE].
byn perre, Kon kapracblHa coiikec, aTajnFaH MOHJEPAl aFbUIIIBIH TITIHAE OKBITY
KEPTUTIKTI XKepJe, MEKTEITIH MeIaroruKajblK KeHECIHIH aJKaJIbIK MIeNiMl HEeT131H/1e
KOHE ara-aHajlap KOMMTETIHIH OJaH KaJJbl OKYIIbLIAPABIH TUICKTEpPI MeEH
NeAaroruKaiblK YKbIMHBIH MYMKIHIIKTEPIH HET13Te aia OTBIPBIN IIEUIIEeTIH O0Iaabl.

Yurin GipTe-0ipTe, Ke3eH-Ke3eHMEH JTalbIHay JKOFaphl CHIHBIN OKYIIBIIAPHIHBIH
KBI3BIFYIIBUIBIFBIH TOPT MOHAEPIl aFbUIIIBIH TUTIH/IE KOJIAAHBUIATBIH 00JIaIbl apHANBI
QICTEMECIH, aTall alTKAHIa:

JKorapbl CHIHBITT OKYIIBIIAPHIH aTadFaH TOPT MOHAI aFbUIIIBIH TiUTIHAEC OKBITY
O0ipTe-0ipTe, Ke3eH-KEe3eH JalbIHIBIKIICH >KOHE apHailbl METOAUKAMEH HAKThI
auTKaHzaa:

— JKapartbUIbICTaHy (5-6 chiHBINTAp), HHPOpMaTHKa (5-9 ChIHBINTAP), XUMHUS,
¢dbusuka, 6uosiorus (7-9 ceiHBINTap) cabaKTapbIHIA HET13r1 TEPMUHIEP/l OKYIIbLIap
arbUIIIBIHIIA HYCKA/a OKUTBIH OOJabl.

— KeHiHipek, 8-9-chiHbINTapAa KOPCETUITeH TOPT IOH OOMBIHINA >KEKeIereH
CBIHBINITAH ThIC Ic-lapanap/cabakrap, (QaxyJbTaTHUBTIK KypcTap OOMBIHINA >KEKe
OeimMep aFbUILIBIH TUTIHJIE )KYPT1311eTiH O0Tabl.

Kipicme OemimiHge KepceTinreHmen, ockiHmain omictemeniy Oipi CLIL
TEXHOJIOTHSICHI OOJBITT TaObuUIafbl. OCBl TEXHOJOTHS TaJlallTapblHA COMKEC KOHE
ymTiaal 6imiM O6epy MoJeliHe KeImyJll €CKepe OTBIPBIN OChl KHUHAKTa YCHIHBUIFAH
OarapiaMa reaarorrapMeH Kejeciieriied cbi30a apKbUIbl KOJIAHBUTYbl MYMKIH:

1) MeKTenTe arblIIIBIH TUTIH MEHIEePreH KapaThbUIbICTaHy LUKl MyFaliMepi,
(CEFR xanmbleypolnalibIK MIeT TeJIAepiH MeHrepy Ky3ipeTi ooiibiHia, Cl1 neHrerineH
TOMEH €MeC) *oHE arbUIIIbIH TUTIH B1 fgeHreiinen ToMeH eMec MEHrepreH OKylbLUiap
OoJFaH xKarnaia, oJapbplH Kajlaybl OOMbIHINIA, OaFqapiiaMaa YChIHBUIFAH MOHIEPI1
TOJIBIK JKYKTEJIT€H TOPTIITE KYprizyre 0osajbl, SFHUA Ta3a aFbUILIBIH TUTIH/E.

2) MyHmaii wmyramimiaep OoyiMaraH JkaFmaijma cabakK OKYpri3yAi  TOJBIK
KYKTEJIMEreH TopTinTe Oipak arpUTIbIH TiMl MmyFramimzaepl xone JKEDB monmepi
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MYFaJiMAEepIMEH ThIFbI3 BIHTBIMAKTACA OTBHIPHIN OTKI3YTe 00JaIbl;

3) aFpUIIIBIH TUT TACBIFBIINTAP apachblHAH EPIKTLIEPAl MIAKBIPY MYMKIHJIIC
YKOKKA IIBIFApbIIMANJIbl, TK KaHa OJIapAblH OUTIKTUIII TeJarorukajiblK TajlanTapra
KaTaH TYp/e COKeC KEeNTeH/IE;

4) MexTem, ara-aHaJapAblH MYMKIHIIKTEpI MEH OKYIIbLIApJbIH TLIEKTepiH
€CKepe OTBIPBIIT MYMKiH 06acKa J1a HycKaJapIblH OOJTybl.

ConbiMeH Katap, KP yminal OimiM O6epy MOJEiH €CKepe OTBIPHIT, Ca0aKThI
©TKI3yl MYMKIH MEJarorTepAiH OUTIKTUTIKTEpPIHE kKOHE OJApbIH KbI3bIFYIIbUIBIFbIHA
OailTaHBICTHI YKaHAPYBl MYMKIH JKOHE KOCBHIMINIA OUTIM Oepy »KOHE CHIHBINTAH ThIC
KYMbICTap Oarmgapiiamaiapbl INIBIFAPMAIIBUIBIK CHUIIATTAFbl YCBIHBIMIBIK CHIIATTa
OOJIaTHIHBIH YHEMI €CTE CaKTaFaH OH.
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Ma3smyHBbI

Kipicme
1. KocbiMia 0istim Oepy 0araapiiaMaiapbiHbIH KYPbLIbIMbI:
«Duznka» noH1 OoMbIHIIA

1.
2
3.
4.
S)

6.

Tycinik xar.

Kypc mazmyHbl

TaKpIPBINTHIK XKOCIAP

OICTeMeNIK KaMTaMachl3 €Ty

¥ CBIHBUIATBHIH 91eOUeTTep Ti3iMi
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BBenenue

Cucrema NIOMOJHUTETHLHOTO OOpa3OBaHMs JETE OCHOBAaHA HA TMPUHITUIE WX
TO0OPOBOJILHOTO YYaCTHS B ICSITEIBHOCTH JIETCKUX OOBEAMHEHUN U B MEPOTIPUSITHUSX,
KOTOPBIE TIPOBOJISAT OPTaHU3AINH JOTIOTHUTEIHFHOTO 00pa30BaHUS.

HeobxoaumocTh pa3BUTHS CHCTEMBl JOMOJHUTENBHOIO 00pa3oBaHHs B
Kazaxcrane, ee mepexoq B HOBOE KAaYECTBEHHOE COCTOSIHUE OIPEIEIUIIOCH PSAIOM
00CTOSITENBCTB:

1) npOM3ONUIM MPUHIMITHATIBHBIC W3MEHEHHsS] B OOIIECTBEHHOM CO3HAHHH —
B3IJIAJI Ha YEJIOBEKA, MPEXK/IE BCEro, KaK CIELHUANNCTA, YCTYNMAET MECTO B3IJISAY Ha
JIMYHOCTBH C MTO3UIINHI NEJArOTUKU Pa3BUTHS;

2) yCWIMBAaeTCs TEHJCHIHUS IEpPexXoja Pa3BHUTHIX CTPAaH OT TEXHOTEHHOW K
AHTPONOT€HHOW IMBUIN3ALINY;

3) KyImbTypHO-00pa3oBaTellbHbIC, WH(POPMALMOHHBIC, JOCYTOBBIE YCIyTH
MOJIB3YIOTCS BCE OOJIBIIUM CIIPOCOM Y JIETEe U POAUTENECH.

B pesynprate BO3pacTaeT 3HAYCHHWE PA3TUYHBIX BHUAOB He()OpMaIbHOTO
oOpaszoBaHusi Il JIMYHOCTH u oOmecTtBa. OJHUM W3 TakUX BHUIOB MPU3HAHO
JOTIOJIHUTEIbHOE ~ 00pa3oBaHME, OCHOBHOE MpeIHa3HayeHHe  KOTOpOro  —
YIOBJIETBOPATh MOCTOSTHHO M3MEHSIOUIMECS WHIUBUIAYAIbHBIE COLMOKYJIBTYPHBIE U
oOpa3zoBaTebHbIC TIOTPEOHOCTH JACTEH.

JlononHuTENbHOE OOpa30BaHUE JAETEW MMEET 3HAYMTENbHBIA MeAaroruuyeckuit
NOTEHIIMAL: BBICTYIAET KaK MOIIHOE CPEJACTBO (POPMUPOBAHUS MOTHUBALIMKM PA3BUTHS
JUYHOCTH; €CThb BO3MOKHOCTH CO3JaHMSI CUTYallMM yCIlexa JJisi KaKJ0oro peOeHKa;
NOCTPOCHHOE HA OCBOCHHMM PA3JWYHBIX BHUJIOB JESITEIBHOCTH, OHO pPaCUIMpPSET
KyJbTYPHOE TMPOCTPAHCTBO CaMopeanu3alud JIMYHOCTU, CTUMYJIHUPYET €€ K
TBOPYECTBY; HA OCHOBE OOIIHOCTH JTUYHOCTHBIX MHTEPECOB peOEHKa M B3POCIIOTO
WHTEHCUBHO U IIEJICHANIPABICHHO WJAET TMporecc (OPMHUPOBAHUS IIEHHOCTHBIX
OpUEHTAIINN; JTOTIOJHUTEIbHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, CTAHOBSICH 30HOM
Onmmxaiiiero pa3BuUTUS peOEHKa, COMACHCTBYIOT BOCIUTAHUIO €ro «KYJIbTYpPHOU
OJIapEHHOCTH»; HMCXOJsl M3 CBOEro CBOEOOpa3usi, OHO CTPEMHUTCS K OPraHUYHOMY
COYETAaHUIO BHUJOB OpraHu3anuu jgocyra (OTABIX, pPa3BIICUCHHS, MPa3IHUK,
caMmooOpa3oBaHHUe, TBOPYECTBO) C pa3IWyHbIMM (opmamMu 0oOpa3oBaTEIbLHOM
NEATEIIBHOCTH U, KaK CJIEACTBUE, COKPAIIAET MPOCTPAHCTBO AEBUAHTHOIO MOBEACHUS
yepe3 pelleHre mpooaemMbl 3aHATOCTH JIETEH.

Opranuzanuu JOMOJHUTENILHOIO 00pa3oBaHMsl — 3TO TUIN 00pa30BaTEIbLHOM
OpraHu3alliMi, KOTOpash CBOI chenuuKy M 3aJadyd B €IMHOM 00pa3oBaTEIbHOM
npoctpancTBe. OQHONM M3 OCHOBHBIX 3aJay SBISIETCS CO3JaHUE TaKUX YCJIOBHH,
9TOOBI PEOCHOK C PAaHHETO BO3pacTa aKTHBHO Pa3BUBAJICS B COOTBETCTBUU C €TO
MHTEPECAMH, JKEJIAHUSIMA W UMEIONIUMCS MOTEHIMAJIOM, IOCTOSIHHO CTPEMUJIICS
y3HaTh YTO-TO HOBOE, H3Yy4all OKPYXAIOIIyl0 Cpeay, MpoOoBal CBOM CHIIBI B
M300peTaTesbCcTBE, TBOPUECKON AESATENbHOCTH, cropte. OueBUAHO, YTO B paMKax
OJTHUX TOJILKO MITKOJIBHBIX TIPEIMETOB 3Ty MPOOJIEMY PEIIUTh HEBO3MOXKHO.

HaGnrogaercss TeHmeHIwMs, TPU KOTOPOM OpTaHU3ANMH  JTOTIOJHUTEIHLHOTO
00pa3oBaHUs IeTe HAXOAATCS Ha KAUECTBEHHO HOBOM 3Talle CBOErO pa3BUTHA. DTOT
ATaIl CBSA3aH C NEPEOCMBICIICHUEM KX HA3HAYEHHUS U COLHUAIBHO-TIENArOrMYECKUX
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BO3MOXHOCTEH, IMOITOMY OHH 3aHSUIM PAaBHOE BO BCEX OTHOLICHUAX IOJIOKEHUE
Cpelnu Opyrux TUIIOB OpraHU3aIfil 00pa3oBaHus.

Kaxxnas opranuzanusi TONOJHUTEILHOTO O00pa3oBaHUs AETEHl ABISETCS OJHUM
U3 DJIEMEHTOB CUCTEMbI 00pa30BaHMsl, I/I€ CO3AACTCS CUTyalusl yCIexa Jiisl KaXa0ro
pebeHKa, pellalTcs 3aJayd  co3JaHus THOKOW, JWHAMUYHO pa3BUBAIONICICS
KyJIbTYPHO-00pa30BaTEIbHOM CUCTEMbI, OCHOBAHHOW Ha PA3HOCTOPOHHUX MHTEpEcax
U MOTPEOHOCTSAX JleTel M MOAPOCTKOB, CEMbU. Bce 3TH OCOOEHHOCTH MO3BOJISIOT
OpUaaTh  KaXIO0M  OpraHu3alud  JOMOJHHUTEIbHOro  oOpa3oBaHHUs  JeTei
HEMOBTOPUMYIO YHUKAIBHOCTh M MHIMBUyaJIbHOE CBOCOOpA3HeE.

N3ydeHne nenarornyeckon, MCUX0JOTMYECKON U METOANYECKOMN JINTEPATYPHI, a
TaK>Ke ombITa paboThl yunuTtenei Kazaxcrana BbISIBUIIO psii TPOOJieM B OpraHU3aIluu U
MPOBECHUM  JIOTIOJIHUTEIIbHOW W BHEKJaccHOoW  pabotel.  [IpoBenmennoe
aHKETUPOBAaHUE YUYHUTENeH XUMUHU, Onosnoruu, GU3MKU U reorpaduu Mokazano, uTo
KaKou-mubo cucteMbl pabOThl B OOJIBIIMHCTBE CIydyaeB HE HAOIIOJAETCs, U HOCHUT
OHa B OCHOBHOM YHMCTO YCJIOBHBIM W 3MH30AUYECKUN XapakTep. [Ipexae Bcero, 3To
CBSI3aHO C TEM, YTO [AaHHOMY BONpPOCY YyHAENIAEeTCSs Majllo BHHUMaHuA, a
HEMHOTOYMCIICHHbIE MHTEPECHbIE Pa3pabOTKU M PEKOMEHJAlUU, MPEJI0KEHHbIE B
METOAUYECKON JUTEPAType, HE BIOJIHE JOCTYMHBI Uil PANOBBIX yuutTened. Yame
BCEro BHEKJACCHAsg paboTa HOCUT YCIOBHBIM U ANU30AMYECKUN XapakTep, U B
OCHOBHOM CBOJHUTCS K TMOArOTOBKE Yy4YalIMXCS K KOHKYPCHBIM HCIIBITAHUSIM
(omumnuagam).

CoBepITIeHCTBOBAHUIO PA0O0THI OpPTaHMU3AIUi JTOMOJHHUTEILHOTO O0pa30BaHUS
JIeTei, COXPaHEHUIO B HUX OOraToro OmbITa BHEKJIACCHOW M BHEMIKOJIHHOW padOTHI
MOMOXET pa3paboTKa MpOrpaMMBbl JTOMNOJHUTEIBHOTO 00pa30BaHUs LIKOJBHUKOB Ha
TpeX S3bIKax M MPOrpaMMbl BHEKJIACCHON pabOThI M0 MpeAMETaM CTapIIuX KJIacCOB,
M3y4aeMbIM Ha aHTJIMHCKOM Sf3bIKE, KOTOpbIE oOecredar IeJeHaNpaBleHHOCTh U
YIIPaBIIEMOCTS, COTJIACOBAHHOCTh U CKOOPAMHUPOBAHHOCTD y4eOHO-
BOCIIMTATEIBHOTO MPOIIECCA.

[Ipensiaraembie B JAHHOM COOPHUKE MPOrPaMMBbl JOTMOJHUTEIBHOTO 00pa30BaHuUs
M BHEKJIACCHOW pPabOThl MO COAEPNKAHUIO MaJO0 OTIMYAIOTCS OT TPAJAMIIMOHHBIX
IIpOTpaMMm 1o coaepkannto. OTHAKO 31€Ch BAXKHBI TEXHOJOTUHU ITPOBEAECHUS 3aHITUI
10 TaHHBIM ITPOTpaMmMaM.

OgHOMl M3 TakuxX TEXHOJOTUWM SABISETCA TMOJy4YHMBIIAs MEXIyHAPOIHOE
IIPU3HAHUE TEXHOJIOTUS KEUC-CTAIN.

CyTh Kelc-MeTo/la 3aKJIIYaeTcsi B TOM, YTO OH HallpaBj€H HE CTOJIbKO Ha
OCBOCHHE KOHKPETHBIX 3HAaHWW WM YMEHHUH, CKOJBKO Ha pa3BUTUE OOIIEro
MHTEJJICKTyaJIbHOTO ¥ KOMMYHUKATHBHOTO NOTEHIMAla HE TOJIBKO OOyYaroIIuxcs,
HO U menaroros. Kedc-crangym o3Ha4aeT aHalau3 CUTyallMM, KOTOpbIE, KAaK IPaBUIIO,
OepyTcs U3 peaqbHOU KU3HU, U3 HAYYHBIX U XyJI0)KECTBEHHBIX HCTOUYHUKOB. VIMEHHO
MOATOMY Mbl YO€XKEHBI B TIPABOMEPHOCTH YTBEPKACHUS KEHCOJIIOrOB OTHOCUTEIHHO
MHOTO(YHKIIMOHAJIbBHOCTH JaHHOro Mmetona. OH B OJIMHAKOBOW MeEpe MOXKET
BBICTYIIATh U KaK METOJ 00yUY€HHs, U KaK METO]I UCCIIETOBAHMSL.

[TooToMy B 00pa3oBaTelbHOM TMpoliecC€ JaHHBIA  METOJA  BBINOJIHSAET
oOy4aronyto, HCCIEIOBATEIbCKYI0O (YHKUMHU, H UYTO OCOOEHHO BaXHO —
KYJIbTYPOJIOTHYECKYIO (DYHKIIMIO.
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TexHOmornYecknii ypoBeHb METOMA KeHC-CTaau OOYCIOBJICH CHEIHaTbHON
opraHuzanueil paboTrel c kedicamu. B mepBylo ouepenp, TEXHOJIOTHYECKas
cnenuUUHOCTh METOJ]a CBSI3aHA C OpraHMu3alMedl COBMECTHOW JESITENIbHOCTH Kak
oOyyJaronuxcsi, Tak 1 negaroro. IMeHHO 3TOT MOMEHT OOYCIIaBIMBAET MOBBIIICHHUE
MOTHBAalMU ¥ aKTUBU3aLMI0 WHULUATUBHOTO MOBEJICHUS YYACTHUKOB KOJUIEKTHBHOMN
pabotel. Ecinm 3TO NpUHATH 3a MEpPBOHAYAJIBHBIA 3Tal OpraHu3aluu padboThl C
Kelicamu, TO CIIETYIOIIUI 3Tal CBsI3aH C peuieHUueM MpoOIeMbl, a OCiie HaX0XKICHUS
ATUX PELICHUH CIEAYET ITAIl AHAIUZA Pe3)IbMaAmO8 COBMECHHOU 0esIMeNbHOCHIU.

OcoObIM JTOCTOMHCTBOM JIaHHOW TEXHOJIOTMH sBJIsieTCs ero 3¢ deKTuBHAs
COYETAaeMOCTh C JPYTUMHU METOIaMH O0yUEHUS U BOCIIUTAHMSI, & TAK)KE BO3MOKHOCTD
WHTETPallM MHOXECTBA HAyYHBIX METOAOB MO3HaHHSA. MIMEHHO 3Ta 0COOEHHOCTH
MO3BOJISIET €My OBITh CIOCOOOM COEAMHEHHS Y4eOHOro, oOpa3oBaTEIBLHOTO H
HCCIIEIOBATENIbCKOIO CoJlepkaHus B oOyueHuH. B 1ienom, keiic-ctagym ocHOBaH He
TOJIKO Ha COBMECTHOM AESATENbHOCTH, HO SIBIIAECTCS €Il pPealbHbIM MEXaHU3MOM,
00€CTICYMBAIOIINM MEKIUCIUTUTMHAPHBIA KOHTEKCT [1-8].

Ho oco0o BaxHOW a1 peanu3alu MpeAsiaraéMblIX B JIAaHHOM MOCOOHH
nporpamm siBisetcst Texnosorust CLIL.

Cka3aHHOE  BbBIIE  OTHOCHUTCS K  METOJMUKE  IPEIMETHO-SI3bIKOBOTO
UHTErPUPOBAHHOTO OOy4Y€HHUs. DTO TMOHATHUE S3BIKOBOTO MOTPYKEHHUS B IIUPOKOM
CMBICJIC BBINIJIO W3 CHUCTEMBI MexayHapomHoro oOydenwmst CLIL. Tepmun Obut
npuayman [[»Bunom Mapmewm (Yausepcuret FOBsckromns, Gunnstaans) B 1994 rony.

CLIL - TtepMuH, ONHCHIBAIONINI OO0ydYarOmuUe METOAWKH, TAE TMPEIMETHI
MPENOIAl0TCS Ha WHOCTPaHHBIX s3bikax. CLIL mpecrnenyer nBe menm, a MMEHHO:
U3y4YEHUE NpEeAMETa MOCPEACTBOM HHOCTPAHHOTO $3blKa, U MHOCTPAHHOTO S3bIKa
4yepes MpernogaBacMblil IPEAMET.

DOTOT MOAXOJA TMO3BOJIAET OCYHIECTBISATH OOydeHHE IO JBYX MpeaMerax
OJIHOBPEMEHHO, XOTSl OCHOBHOE€ BHHMAHHUE MOXKET YAENATHCS JHUOO S3BIKY, JTUOO
HEs3BIKOBOMY mpeameTy. HWHTerpupoBaHHoe o0O0yyeHUE JenaeT aklUeHT Ha
COZIEp’KaHMM TMPEIMETa U TEPMHHOJIOTMH, a4 BTOPOW S3BIK CTAHOBUTCS CPEICTBOM
W3YUYCHHUS Pa3HBIX MPEIMETOB.

Cnenuduka metoauku CLIL 3akmtodaeTcsi B CIEIyIONIEM:

— 3HaHME SI3bIKA CTAHOBUTCS MHCTPYMEHTOM M3YUYEHUS COAEPKAHUS IIPEAMETA.

— BHHMaHUe aKIIEHTUPYETCSl KaK Ha COJIEPKAHUM CIEeIUATbHBIX TEKCTOB, TaK U
Ha HEOOXOAMMOM NMPEIMETHON TEPMUHOJIOTUH.

— SI3bIK UHTETPUPOBAH B MPOrpamMMy oOyUYEHUS.

— Heo0xoauMoCTh MOrpyXeHusT B S3bIKOBYIO Cpeay JUIsl BO3MOKHOCTH
OOCYXKJIeHHs] TEMaTH4YeCKOro MaTepuaja 3HAUYUTENbHO TIOBBIIIAET MOTHUBAIUIO
UCIIOJIb30BaHUS A3bIKAa B KOHTEKCTE U3Yy4aEMON TEMBI.

— 3HaHUE A3bIKAa CTAHOBUTCS CPEACTBOM HM3YUCHHS CONECPIKAHMS IIPEAMETA.

— 3aHATHS TPOBOASTCS B YBJIEKATEIbHOU (PopMe, YUYEHHUKH CTaBSIT HAy4dHbIE
OTIBITHI U MTPOBOASAT PA3JIUYHBIE DKCIIEPUMEHTHI.

— [loBbIlIaeTcss MOTUBAIIUSI HAYYUTHCS UCIOJIB30BATh S3BIK TaK, YTOOBI MOKHO
ObLIO 00CYXKAaTh UHTEPECHBIC TEMBI.

Kpome Toro, npu coctaBieHHH MPOrpaMM Ui JOTOJIHUTEIHLHOTO 00pa30oBaHUs
Y BHEKJIACCHOW pabOThl yUTEH MPHUHIIMI «ABOWHOTO BXOXKACHUS 3HAHUIT», KOTOPBIN B
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KOHTEKCTE TMOJNHI3bIYMS MPUOOpEeTaeT HOBOE 3BY4YaHWE, TAaK KakK IMapajuiebHOe
U3YYCHUE U OBJAJCHUE S3bIKAMHU OCYILIECTBISIETCA uYepe3 OO0yueHHUE HEsI3bIKOBBIX
TUCUUIUIMH  (XuMus, Gusuka, Owuosorusi, reorpadus). IlpencraBisis mgaHHBIE
MpOrpaMMbl, MOXHO TOBOPHUTH HE TOJBKO O MEXKIPEAMETHBIX CBS3SIX, HO U 00
MHTErpallMi 3HAHUW U3 Pa3IMYHBIX (HEPOJCTBEHHBIX — S3bIK M (U3MKA, S3BbIK U
OuoJiorus U T.J.) IpeAMETHBIX obnactel. [Ipeanonaraercs nepexo1 OT aOCTPaKTHOTO
1 OJTHOCTOPOHHETO 3HAHUSI K KOHKPETHOMY €0 BOCIPOM3BeAeHUI0. OTHOCUTENBHO K
npoOjeMaM OO0y4YeHHUs S3bIKaM «aOCTpaKTHOE» O3Ha4yaeT, 4TO, H3ydas S3bIKH,
YeJIOBEK pabdoTaeT, MPeXkIe BCEro, CO 3HAKOBOW CHUCTEMOM, NJii KOTOPOH MpucyIia
BBICOKAsl CTENEHb a0CTPAKTHOCTH. B paMKax MOJUA3BIYHOTO 00pa30BaHUs AeNCTByeT
MOJIOKEHHE, KOT/Ia, U3ydas sI3bIK 4epe3 JAPyrue NUCIHUILIUHBI (00ydueHue GU3MKKM Ha
AHTJIMICKOM $I3bIKE), CYOBEKTHI MOJUS3BIYHOTO0 00pa30BaHUS UCTIOIB3YIOT S3BIKHA KaK
CPEICTBO aKTHUBHOI'O B3aMMOJICMCTBUSI, OOIIEHUS U Mo3HaHUs. VHbIMU cloBaMHu, B
paMKax JaHHOTO METOJIa SI3bIK BBICTYMAET U KaK OOBEKT MO3HaHMS, U KaK CPEJICTBO
MTO3HAHUSI.

Jlns mpenjiaraeMbIX TporpaMm JOMOJHUTENIBHOTO 00pa30BaHUsl M0 MpeaMeTam
«Duzuka», «Xumus», «l'eorpadus», «bHOTOTHS» BaKHOE 3HAYCHHE HMMEET
COBMECTHOE€ IUIAHUPOBAHUE M COTPYAHUYECTBO YUUTENIEW YKa3aHHBIX MPEIMETOB U
yUUTENIeH aHTJIMIUCKOTO $3bIKa, KOTOPBIE MPEIIOIaraiT: oO0IIee TeMaTHYECKOe
IJIJAHUPOBAHUE; OIPEEICHUE JMHIBUCTUYECKUX LEJed ypoKa MO MpeaAMETaM; B
CTPYKTYpPY ypOKa MpeIMETHUKA BKIIOUHUTH MOHMMAaHWE KOHIIENIMU BUJIOB PEUYEBOI
NEATEIIbHOCTH; OIPENEIEHHE TEPMHUHOJIOIMYECKOr0 M JICKCUYECKOT0 MHUHMMYyMa Ha
ypOKax SI3bIKOBEJAa U MPEAMETHHUKA; COCTABIICHUE PEUYEBbIX KOHCTPYKUUN, KIHIIE K
YpOKY; TOAOOp U Y4eT METOJIOB M IPUEMOB; COCTaBJIEHUE BOIIPOCOB, 3aJlaHUI Ha
pa3BUTHE YPOBHEN HAaBBIKOB MbIIUIEHUS (10 TakcoHOMUH b.biayma).

Jlns mpumenenust texnonorud CLIL HeoOXoaumbl cleayronue KOMIETCHIINU
MeJIaroroB:

4) amanTHpPOBaTh MPEAMETHOC COJCPKAHUEC Kypca, BKIIOYUB PE3yJIbTaThl
0OyYEeHHUS TIO S3BIKY, IPEAMETY U PA3BUTHIO YUCOHBIX YMEHUH;

5) WHTErpupoBaTh S3BIKOBYIO W MPEIMETHYIO MPOrpaMMbl TaK, YTOOBI OHH
B3aMMOOOPA3HO MOACP>KUBAIIU APYT IPYTa;

6) paspaboraTh HHCTPYMEHTHI COaJaHCHPOBAHHOTO  (POPMHUPYIOIIETO |
KOHEUHOI'0 OLIEHUBAHUS JI 3aMepa YCBOEHHUS KaK S3bIKa, TaK U MPEIMETA;

— IJIAHUPOBATh BKIIIOUYEHHE APYTUX OCHOBHBIX 31emMeHToB CLIL u nmpuHIunos
€ro peaju3aliy B IJIAHBl YPOKOB, BKJIIOYAsi: PA3BUTHUE SI3bIKOBBIX M IMPEIMETHBIX
KOMIIETEHIIUM, TMOCTYMAaTebHOE PAa3BUTHE S3BIKOBBIX, MPEIMETHBIX Y4YEOHBIX
HAaBBIKOB, Pa3BUTHE KPUTHUYECKOI'O U TBOPUECKOTO MBIIIJICHHUSI, TOMOIIb YYalllUMCS B
YCTAHOBJICHUM  CBA3E€M MEXKIYy M3y4aeMbIMH MpPEIMETaMHU, HUCIOJIb30BaHUE
OIICHUBAHUS MJI YJy4dllIeHUsT OOy4eHUs ydamuxcs (pa3BUTHE Y4EOHBIX YMEHUH,
MPEIMETHBIX U S3BIKOBBIX KOMIIETEHIIMM, & TaKXe€ KOTHUTHUBHBIX CIOCOOHOCTEH),
oOecrieueHre pa3BUTHSI KOMMYHUKATUBHBIX M aKaJEMUYECKUX SI3bIKOBBIX YMEHUMH;

7) omnpeaensaTh U MCIOJIb30BaTh B JIOMOJHEHHUE K 3aHATHIM Ha YPOKE y4eOHbIC
cpenbl (Harp., JUCKYCCUOHHBIE (DOPYMBbI, yueOHbIE TPYIIbI, MIKOJbHbIE TUIOIIAIKH,
0OI1LIECTBEHHBIE LIEHTPbI, MECTHYIO CPENY);
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— BBIOMpaTh HYXHBIM S3bIK JJIE OOCCIEYCHHMS YCBOCHHS Marepuaia
ydaluMucs, 00raToil mMojayu sI3bIKOBOM M TpeAMETHOW HHGpOpMaluu, O0oraToro
pe3ynbTaTa 00y4eHUs YUCHHUKA S3bIKY U MIPEAMETY.

C ydeToM CKa3aHHOTO, a TaKkXe€ TOr0 MOMEHTa, YTO MPUMEHEHUE ITaHHOU
TEXHOJIOTMM HMMEET OOILIMEe OCHOBaHMWS sl OOy4eHHs] MO MpeyiaraéMbIM HUKE
mporpaMMmaM JIOTIOJIHATEIILHOTO OOpa3oBaHMsI W BHEKJIACCHOW palOOThI, HUXKE
MpEeAIaraloTCs  KPUTEPUU  OIEHUBAHMS  PE3yJbTaTOB  YCBOCHUS  YYAIIUMHUCS
MPOTPAMMHOTO COJIEPKaHMS YEThIPEX MPEAMETOB Ha TPEX SI3bIKaX, a UMEHHO:

— KpUTEpHUU OIICHKU TBOPUECKUX MUCHhbMEHHBIX PalbOT;

— KpWUTEPHUH OIICHKU YCTHBIX Pa3BEPHYTHIX OTBETOB.

Kpumepuu oyenxu meopueckux nucbMeHHbIX pabom (nucbMa, coYUHeHus, dcce,
npoeKkmmuble pabomol, 8 m.4. 8 2PYNNax):

«5» 0aJIJIOB:

1.Conepxanue: KOMMYHUKATHBHAs 3a7ja4ya pelleHa MOJHOCThIO.

2.0Opranuzanusi pabOTHI: BBICKA3BIBAHWE JIOTUYHO, HCIOJIB30BaHBI CPEICTBA
JIOTHYECKOM CBSI3U, COONMIOAICH (hOpMaT BBICKA3bIBAaHHUS U TEKCT IOJICJICH Ha ab3allbl.

3. Jlekcuka: JIEKCMKAa COOTBETCTBYET IOCTaBJICEHHOW 3ajaue W TpeOOBaHUIM
JTAHHOT'O rojia 00y4YeHUS.

4. 'paMMaTuKa: UCIOIH30BaHbI PA3HOOOPA3HBIE TPAMMATHYECKHUE KOHCTPYKIIUH
B COOTBETCTBHH C ITOCTABJICHHOW 3a7a4yeii M TPeOOBAHMIM JAHHOTO Tojia O0ydJCHHUS
A3BIKY, TPAMMAaTHYE€CKUE OIIMOKH JUOO OTCYTCTBYIOT, JHOO HE HPEMSITCTBYIOT
pEIICHII0 KOMMYHUKATHBHOM 3a/1a4H.

5. Opdorpadus m nyHkryauus: opdorpaduyeckre OMMOKH OTCYTCTBYIOT,
COOJIIO/IEHBI MPaBUJIa MyHKTYyal[1H.

«4» dasa:

1. Coneprkanue: KOMMYHUKATUBHAS 3a/1aua PeIleHa MOJTHOCTHIO.

2. Opranuzanus paObOThI: BBICKa3bIBaHWE JIOTMYHO, HCIIOJIB30BAaHBI CPEICTBA
JIOTUYECKOM CBA3M, COOMIOAEH (hOpMaT BHICKA3bIBAHUS U TEKCT MOJIENICH Ha ab3allbl.

3. Jlekcuka: JIEKCMKAa COOTBETCTBYET IOCTaBJICHHOM 3ajaue U TpeOOBaHUIM
JAHHOTO Tojia 00yUYEHHUsI, HO UMEIOTCS He3HAUUTEbHbIE OIMOKH.

4. 'paMMaTHKa: UCTIOIB30BAHbI PA3HOOOPA3HbIE TPAMMATHYECKHUE KOHCTPYKIIUH
B COOTBETCTBHUM C TMOCTABJICHHOW 3ajjaueil U TpeOOBAHMSIM JAHHOTO rojia 00y4YeHUs
S3BIKYy, TpPaMMaTHYECKHE OIMUOKH HE3HAYMTEIbHO TPETSITCTBYIOT —PEIICHUIO
KOMMYHUKATUBHOM 3a/1a4H.

5. Opdorpadus 1 MyHKTyarus: HE3HAYNUTEIbHBIE Opdorpadudeckue OMMOKH,
COOJTIO/ICHBI TTpaBUJIa MyHKTYallHUH.

«3» daJsna:

1. ConeprkaHre: KOMMYHUKaTUBHAA 3a/1a4a PeIIeHa,

2. Opranuzanusi  pabOThl:  BBICKa3bIBAHWE  HEJIOTMYHO,  HEaJEeKBAaTHO
UCIIOJIb30BAaHbl CPE/ICTBA JIOTMYECKOM CBSI3U, TEKCT HENPaBUJIBLHO TOJCJICH Ha
a63a1bl, HO (hopMaT BbICKA3bIBAHUS COOJIIO/ICH.

3. Jlexcuka: MecTaMu HEaJeKBaTHOE yIOTPEOICHNE JIEKCUKH.

4. I'pammaTHKa: UMEIOTCS TPyOble IPaMMaTHYECKUE OLIUOKH.

5. Opdorpadus u MyHKTyarus: HE3HAUYUTENIbHbIC Opdorpaduieckue OIMOKH,
HE Bcerja coOMI0AeHbI MTpaBuiia MyHKTYalluH.
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«2» dayia:

1. ConeprxaHre: KOMMYHHUKAaTUBHAS 3a/1a4a HE PEIlICHA.

2. Opraauzanys paOOThl: BBICKA3bIBAHWE HEJIOTHYHO, HE HCIIOJIb30BaHbI
CpelcTBa JIOTUYECKOW CBSI3M, HE COONMOJCH (opMaT BBICKA3bIBAHMS, TEKCT HE
moJiejieH Ha a03arbl.

3. Jlekcuka: 00IbII0E KOJIUYSCTBO JIEKCHIECKHUX OITHOOK.

4. I'pammaTHKa: OOJIBIIIOE KOJIMYECTBO TPAMMATHUSCKHUX OIIHOOK.

5. Opdorpadust 1 myHKTyanus: 3HaUUTEIbHbIE Opdorpaduyeckue omuodKu, He
COOJIIO/ICHBI MPaBUJIa MTyHKTYaIUH.

Kpumepuu oyenku yCcmuuiX paszeepHymulX 0meemos (MOHOJ02u4ecKue
8bICKA3bIBAHUS, NEPECKA3bl, OUANO2U, NPOEKMHble pabombl, 8 M. Y. 8 2PYNNAx)

«5» 0aJIJ10B:

Conepxanue: co0toieH 00beM BhICKa3bIBaHUS. BhICKa3bIBaHUE COOTBETCTBYET
TEeMe; OTPaKCHBI BCE aCIEKThl, YKa3aHHBIC B 3aJIaHUU, CTUJIEBOE OGOPMIICHHUE PEUH
COOTBETCTBYET THITy 3aJlaHWs, apryMCHTalHus Ha YPOBHE, HOPMBI BEXJIHMBOCTH
CcOOJIIOIEHEI.

KoMMmyHUKaTHBHOE B3aWMOJCHCTBHUE. aJCKBAaTHAs CCTECTBEHHAS DEAKIUs Ha
permkd  cobecennuka. [IposBnseTcs peueBas WHUIIMATUBA I pPEIICHUS
MOCTaBJICHHBIX KOMMYHUKATHBHBIX 3a]1a4.

Jlexcuka: JeKCUKa ajqeKBaTHA TIOCTABIICHHOW 3ajade M TPEeOOBAHUSAM JaHHOTO
rojia O0y4eHHUs S3bIKY.

I'pammaTtrka: WMCIOIB30BaHBI pa3Hble TpaMMaTHYECKHE KOHCTPYKIIMH B
COOTBETCTBHH C 3aJa4el W TpeOOBaHUSIM JAHHOIO Toja OOy4YeHHMs S3BIKy. Pemkue
rpaMMaTHYECKHEe OITMOKY HE MEIIal0T KOMMYHHUKAITUH.

[IpousHomieHne: pedb 3BYYUT B E€CTECTBEHHOM TeMIle, HET TpyObIX
(doHETHUECKUX OIINOOK.

«4» danjia:

ConepxaHue. HE TOJTHBIA O0BEM BBICKA3bIBAaHUS, HO COOTBETCTBYET TeME, HE
OTpaX€HbI HEKOTOPHIE ACTIEKTHI, YKa3aHHBIE B 3aJIaHUH, CTHJIEBOE O(POpPMIICHUE peUH
COOTBETCTBYET THIIy 3aJlaHWs, apTyMEHTAIlus HE BCErJa Ha COOTBETCTBYIOIIEM
YpOBHE, HO HOPMBI BEKJIMBOCTH COOJTFOICHBI.

KoMMmyHUKaTHBHOE B3aMMOICHCTBHE: KOMMYHHKAITMS HEMHOTO 3aTpy/IHCHA.

Jlexcuka: JIeKCHYeCKHe ONMIMOKM HE3HAYMTEIIbHO BIIHSIOT HA BOCIPHUSTHE PEUU
y4amerocs.

['pamMmartHKa: TpaMMaTHYECKUE OMUOKYA HE3HAYUTEIBHO BIIHMSIOT HAa BOCIIPHITHEC
peUH yJarierocs.

[IpownsHolIeHHE: peYb HMHOTAA HEOMPABIAHHO I1ay3UpPOBaHA. B OTACIBHBIX
CIOBaX JIONMyCKarOTCA (PoHeTHUecKkne OIMOKM (3aMeHa, aHTJIMHUCKUX (oHeM
CXOJHBIMH PYCCKUMH ), 00II1asi HTHTOHAIUS 00YCIIOBJICHA BIIMSTHUEM POJHOTO SI3BIKA.

«3» fasIa:

ConepsxaHue: HE3HAYUTEIbHBIH 00bEM BBICKA3BIBAHUS, KOTOPOE HE B TOJHOM
MEpe COOTBETCTBYET TeMe; HE OTPaXEHbl HEKOTOPBIC AaCIEKThI, yKa3aHHBIC B
3aJlaHiH, CTHJIEBOE O(OPMIICHHE pPEYM HE B TOJHOW MEpPE COOTBETCTBYET THUITY
3aJlaHusl, apTyMEHTaIlMsg HEe Ha COOTBETCTBYIOIIEM YPOBHE, HOPMBI BEKIIMBOCTH HE
COOJIFOJICHBI.
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KoMmmyHukaTuBHOE B3aMMO/IEHCTBHUE: KOMMYHUKAIIHS CYIIIECTBEHHO
3aTpyJHEHA, YUAIUICs HE MPOSBIISICT PEUeBON MHUITUATHUBBI.

Jlekcuka: ywamuiics AemaeT OOJbIIOe KOJWYECTBO TPYOBIX JIEKCHUECKUX
OIIIHOOK.

I'pammartuka: ydaluiics  jaenaer  OOJbIIOE  KOJMYECTBO  TIPYyOBIX
rpaMMaTHYECKUX OIIHUOOK.

[TponsHotIeHHEe: pedb BOCIIPUHUMACTCS C TPYJIOM H3-32 OOJIBIIIOTO KOJIMYECTBA
(hOHETHYECKUX OIMTUOOK. HHTOHAIHS 00YCIOBJICHA BIMSIHUEM POHOTO SI3bIKA.

Becbma BakHO TOMHHTH, 4YTO OIIEHKA S3BIKOBBIX U KOMMYHHKATUBHBIX
KOMITETEHIINM UMEET OJJMHAKOBOE OTHOIIEHHUE K pe3yibTaTaM OOydeHHUs HE TOJBKO
IO SI3bIKOBBIM IIPEIMETaM, HO M MPeIMeTaM €CTECTBEHHOHAYYHOTO ITUKIIA.

B cBs13u ¢ 3THM U1 KaXKI0TO 3aHATHS 110 MPEJIaraéMbIM MPOTpaMMaM CJIeTyeT
YYUTHIBATH OOIIME SI3BIKOBBIC 11€JH, KaK TO:

— OCBOHUTH HOBBIC TCPMHUHBI Ha TPEX SI3bIKAX;

— HAy4YHUThCS KOHCTPYUPOBATh MPEIOKEHUS C HOBHIMH TEPMHUHAMH Ha TPEX
SI3BIKAX;

— HAy4HThCS yMETh y3HABaTh TEPMUHBI B HE3HAKOMBIX TEKCTaX Ha TPEX
SI3BIKAX;

— yMETh BBIpaXKaTh CBOM MBICIH B YCTHOW M MHUCHMEHHOW (hOpMe Ha Tpex
A3bIKaX (110 BO3MOKHOCTH).
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1 IIporpaMmBbI 10OJTHUTEJIHHOT0 00PA30BAHUA
IMpeamer «@uznka»

CoBpeMeHHas (¢u3MKa SBIAETCS BaXHEHIIMM HCTOYHMKOM 3HAaHUUA 00
OKPYXAaIOIllEM MHpE, OCHOBOW HAay4YHO-TEXHMUYECKOTO MpOrpecca U BMECTE C TEM
OJTHUM W3 BAXKHEHIINX KOMIIOHEHTOB YEJIOBEYCCKON KYJIBTYPHI.

VYyammecst MOTYT U3y4yaTh (PU3UKY B CHCTEME OCHOBHOTO W JIOTIOJHUTEIHLHOTO
oOpazoBanusi. OcHOBHOE 00Opa3oBaHHWE ydaluecs opranu3anuii obOpaszoBanuii PK
MOJIyJarOT Ha YPOKax, a JOTOJHUTEIbHOE — Ha (haKyJIbTaTUBHBIX 3aHATUSIX. | TaBHOM
1ebI0 (PaKyIbTATUBHBIX 3aHATUN MO (DU3UKE SIBISETCS yriayOJieHWe B CoJepKaHUeE,
OTIpEIETICHHOE OCHOBHOM yueOHOUM MpOorpaMMoOM, pa3BUTHE Yy YYAIlIUXCS WHTEpeca K
MpEeAMETY, IPUBUTHE HABBIKA CAMOCTOSITEIIbHOU paOOThI, BOCIIUTAHUE U PA3BUTHE UX
WHUIIMATUBBl W TBoOpYecTBa. lIpoBenmeHue (akyabTaTUBHBIX 3aHATHH 10 (PU3MKE
OCYIIECTBJISICTCS TIO YTBEPKJACHHBIM B YCTAaHOBIICHHOM TMOPSIAKE Yy4EeOHBIM
IporpaMMam.

1. IlMosicHUTEJIBbHASA 3AIUCKA

Kypc SIBIISIETCS IPEeIMETHO-OPUEHTUPOBAHHBIM, TIOI/ISP KU BAOIIIAM
HENpO(PWIbHBIC TTPEAMETHI.

[Iporpamma kypca coriacoBana ¢ tpeboBanusmu ['OCO B cooTBeTCTBHE C
TpeOOBaHUSAMU WTOTOBOM arrectanuu. Kypc mpeamomaraet 0000meHne U
yriay0sieHne 3HaHHUH, MOJIy4eHHBIX Ha YpOKe, Pa3BUTUSl YMEHHUN peraTth (PU3NIECKYI0
3ajauyy ¥ 4epe3 3710 Oosiee TiyOokoe moHuManue ¢Guzuku. Ocoboe BHUMAaHHE
yaensieTcss TeM BHUIAaM 3ajad, PEIICHUI0 KOTOPbIX Ha YpOKaX OTBOJUTCS MaJlo
BPEMEHH, HO KOTopble Bcerjga npucyrctBytoT B EHT. HeoGxomumo moMHUTB, 4TO
MeTOJuKa 00y4deHus (PU3MKE Ha TpeX S3bIKaxX SIBISETCS MPHUKIAJIHON MCHUXOJIOTHEH,
TaKk KaK OCHOBHBIE 3aKOHOMEPHOCTH OOY4YEHHS MOTYT OBITh BBIBEICHHI U3
TICUXOJIOTHYECKUX 3aKOHOMEPHOCTEH YCBOCHHS, T.e. 00ydaTh HE MPOCTO (U3MKE HA
aHTTIUIICKOM SI3bIKE, & MBIIICHUIO HAa HEM.

Henu kypca

CriocoOcTBOBaTh (POPMUPOBAHUIO Y yUAIIMXCS WHTEpeca K M3y4eHUI0 (DU3HKH,
MHTEJJICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH, CBSI3aHHBIX C MPUMEHEHUEM HUX
IpU PEIICHUH 3a]ad.

[IpenocTaBuTh y4ammMcs BO3MOXKHOCTh COOTHECTH YPOBEHb CBOMX 3HAHMU C
TpeOOBaHUSIMU BY30B.

YrnyOuTh ¥ paclIMpUTh paHee U3yUYEHHBIM MaTepual Mo pa3zaenam GU3HUKH.

CoBeplilieHCTBOBaTh YMEHHUE pelIaTh 3a/1a4l Pa3IUYHON CII0)KHOCTH.

3ajauu Kypca:

5) dbopMupoBaHHe NpeACTaBICHUN O MOCTAHOBKE, KiacCH(DHUKAIMK, TIpUeMax U
METOJIaX pelIeHns (PU3NUeCKux 3aad,

6) COBEpIICHCTBOBAHME YyMEHUH pEHICHUsS 33aJa4 C  HUCIOJIb30BAHUEM
pa3IMYHBIX TPUEMOB U METOIOB;
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7) oOydyeHHWe pElICHUIO HECTaHapTHBIX 3a]1ad,

8) pasBuTHE CHEIUATBHBIX U OOIICy4YeOHBIX YMEHHUH, MPeIyCMOTPEHHBIX
CTaHIapTOM 0Opa3oBaHMUS,

9) pa3BuTHE JIOTHYECKMX YMEHHH: CIOCOOHOCTEH K aOCTparMpoBaHHUIO,
WHAYKIMH U ACTyKIUH,

10) BociuTaHUE CaMOCTOSITEIILHOCTH, Pa3BUTHE BOJIA, BHUMAHHUS.

2. Conepixanue Kypca

Kypc paccuutan Ha 34uaca (1 pa3 B Heaeno).

B xone 3ansaTuil yyammecs JOJKHBI HAyYUThCSA

— paboTaTh C TEKCTOM 3a/laud, HAXOAUTh CKPBITYI0 HHGOPMAIIHIO,
TpaHC(HOPMHUPOBATH MOTYYEHHYIO MH(OPMAIIUIO U3 OJHOTO BUAA B IPYTOM;

—  COCTaBJISATH 0000IIArOIIMEe Ta0IUIBI TEOPETUUECKOTO MaTepHraia K 3ajadam
M0 pa3HbIM TEMaM;

— OPEACTaBIATh HArJSJHO CUTYyallMi0, paccMaTpUBAEMylO B KOHKPETHOM
3a/1aue B BUJIE CXEMBbI, PUCYHKA, YEPTEXKa,

— HCIOJb30BaTh U3MUYECKUE U MATEMATHUYECKHUE MOJIEIH, TTIOHUMAs UX POJIb B
¢du3nUecKuX 3a7a4ax;

—  COCTaBJISITh IJIaHBI PEIICHUS] KOHKPETHBIX 3a/1a4 U aITOPUTMBI PACCYKACHUIN
JUTSL pa3JIMYHBIX TUIIOB 33]1ay;

— HaxoJWTh 00IIee B MOJXOJaX K PEIICHUIO 33/Ja4 B Pa3IUYHBIX BUIAX, IO
pPa3IMYHBIM TEMaM;

— HCIOJIb30BaTh KAYE€CTBEHHBIE METOJbl M OIECHOYHBIE CYXKJCHHUS TIIpHU
pelieHnu 3aay;

— HCIOJb30BaTh YK€ PEIICHHBIC 33J1a4 JJIsl YTOUHEHUS! U YIIIyOJIeHUs] CBOUX
3HAHUM;

— TpOBEPATh PUINYECKUIN CMBICI PEIICHUH.

OrneHka pe3yabTaToOB y4alluxcs 0 UTOraM U3y4eHusl Kypca

1. Tlocne wW3ydeHMs KaXKIOro KPYMHOro paszaena (KUHEMaTuKa, JWHAMUKAa,

MOJIEKYyJIApHas (QU3MKa U TEPMOJMHAMHUKA, DJIEKTPOAMHAMHUKA) - MPOMEXKYTOUHAS
TecToBas pabora,

2. Ilo 3aBepiieHnU Kypca — TECTUPOBAHUE U YYaCTHE B IIKOJIBHON OJIUMITHAJIE.

3. TemaTnyecKui mJIaH

TemaTnueckuil 1aH Kypca oTpakeH B Tadnuiie 1.
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Tabmuna 1 — KanengapHo-TeMaTHUYeCKUi T1aH

., Koa. W3 anx
Tema 3aHaTHH PaccmaTpuBaembie BOIIPOCHI TEMbI ®opma padoThI
YacC. | reopusi | NpaKTHKA
1 2 3 4 5 6
3agaun 1 UX Ki1acCuhUKaINI
BBenenue 1 (uxcan 1 1 O0630pHas TeKIus
Mertoabl 1 TpUEMBI pELICHUS
3 1 2
KMHEMATHKA KommenTapuii k pa3aenny. OnopHbie 1 O0630pHas JeKIus
KunemaTtuka AJIEMEHTBI. AJITOPUTMBI.
IPSIMOJIMHEMHOTO MiumroctpaTuBHbBIE 331241 1. [IpakTrkym 1o pelieHue 3aaad.
PABHOMEPHOTO 1 OcCHOBHOI 0JIOK 3a/1a4, PaCIOJIOKEHHBIX B Bruernenne Tamos 33124
PaBHOYCKOPEHHOTO JIBM>KCHHUS Aat, p 1 CamocTtosTenpHas padoTa yJalmxcs
MOPSIIKE BO3PACTAHUS CJIOKHOCTH
MIPU KOHCYJIbTUPOBAHUU YUUTETIEM
JNHAMUKA 10
3 1 2
KomMmenTapuii k pazaeny. OnopHbie
P pasjieity P 1 O0630pHas JeKIus
AJIEMEHTHI. AJITOPUTMBEI.
1. 3axons! HeroToHa. VIuTIocTpaTHBHBIE 3a71a49H 1 [IpakTKyMm 1O pelieHue 3a1ad.
Brigenenue THIIOB 3aa4.
OcHOBHO# 0JIOK 33124, PacTOJI0KCHHBIX B 1 CaMocTosTenbHas paboTa yuaIuxcs
MOPSIIKE BO3pACTaHUs CIOKHOCTH IIPH KOHCYJITUPOBAHNH YUUTEIEM
2.MexHuueckas paboTa u 3 1 5
MOIIIHOCTb. DHEPTHUs
KomMmenTapuii k pazaeny. OnopHbie
P pasieily P 1 O0630pHas TeKIus
AJIEMEHTHI. AJITOPUTMBEI.
MiumrocTpaTuBHbBIE 3a1a41 1
KTUKYM II LIEHHE 3aaa4.
IIpa 0 penreHne 3aaa
OcHOBHOH 0JIOK 337124, PACIIOJIOKCHHBIX B 1 Brinenenue TMIIOB 3a1a4.
MOPSIIKE BO3PACTAHUS CJIOKHOCTH CamocrosiTenpHas paboTa ydamuxcst
MIPU KOHCYJIbTUPOBAHUU YUUTETIEM
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[Tponomkenne Tabmuisr 1

MopAAKE BO3paCTaHUA CIIOKHOCTU

118

1 2 4 6
1 1
KommenTapuii k pasgeny. OnopHbie
P pasiciy p 1 O0630pHas JTeKIUs
3. 3aKOHBI COXpaHEHUSI. AJIEMEHTBI. AJITOPUTMBI.
PaGoTa kak mepa WnmroctpatuBHbIC 3a0a41 1 [IpakTuky™m Mo perieHue 3aagad.
COXPaHEHHUs SHEPTUH. . Boinenenne Tunos 3agad.
OcHOBHO 6JI0K 3a/1a4, PaCIOJIOKEHHBIX B
1 CamocrosTenbHas paboTa yJamunxcs
MOPSAJIKE BO3PACTAHUSI CJIOKHOCTU
MIPU KOHCYJIbTUPOBAHUHU YUUTEIIEM
O0630pHas JTeKIUs
. Briaenenne THIOB 3a1a4.
KommMmenTapuii k pazaeny. OnopHsie
4. 3akoH Apxumena. [IpakTKyM O pelIeHue 3a1a4.
3JIEMEHTHI. AJITOPUTMEI. 0,2 0,8
I'mppoaspocraruka Beinenenue Tunos 3agad.
NnnroctpaTuBHBIE 3aa4U
CamocrodrenbHas paboTa yqalmxcs
MIPY KOHCYJIbTUPOBAHUHU YUUTEIIEM
TETUJIOBBIE ABJIEHU
MounexynsapHas pu3uka. KommenTapuii k pasgeny. OnopHbie OG30pHAs eI
Tennonepenaua a7eMeHThl. AnroputMel. MtoctpaTuBHBIE 1 p i
Brinenenue THIIOB 3amad.
TepMmoauHamuka. 3a7a4u
. [IpakTKyM O pelIeHUE 3a/1a4.
OcHoBHOH 0JI0K 3a71a4, pacroI0KEHHBIX B p YMTIO P A
3 CamocrosTenpHast paboTa ydanuxcs
MOPSAJIKE BO3PACTAHUSI CJIOKHOCTU
MIPU KOHCYJIbTUPOBAHUHU YUUTEIIEM
1 2
KommenTapuii k pazgeny. OnopHbie
p P Y P O0630pHas JeKIus
AJIEMEHTBI. AJITOPUTMBI. 1
OJIEKTPOCTATHUKA WnrocTpaTUBHBIE 33/1a4H [IpakTukym 1o pemeHue 3aaau.
o Brinenenne THIoB 3amay.
OcHoBHOH 0JI0K 3a71a4, pacMoJIOKEHHBIX B
2 CamocrodrenbHas paboTa yqalmxcs

MIPU KOHCYJIBTUPOBAHUU YUUTEIIEM




[Tponomkenne Tabmuisr 1

1 2 3 6
3 1 2
KommMmeHnTapuii k pazaeny. OnopHeie 1 O0630pHas JTeKIUs
o AJIEMEHTHI. AJITOPUTMBI. .
SJIEKTPUYECKUIA TOK P
IIpakTKyM 1O pelIeHue 3a1ad.
NnnroctpatuBHbIE 3a0a41 1
Brinenenue THIIOB 3amad.
OcHoBHOH 0JI0K 3a71a4, pacMoJIOKEHHBIX B 1 CamocrosTenbHas paboTa yJamunxcs
MOPSAKE BO3PACTAHUS CIOKHOCTH MIPY KOHCYJIbTUPOBAHUN YUUTEIICM.
2 0,8 1,2 O0630pHast JTeKIus.
KommenTapuii k pazaeny. OnopHsie 08 BhLICICHIE THIIOB 38181
KOJIEBAHUS U BOJIHBI | spemenTsI. ANTOPHTMBI ’ 6 Aat.
= CamocrodTenbHas paboTa yqalmxcs
OcHOBHO 6JI0K 3a/1a4, PaCIOJI0KEHHBIX B
1,2 IIpY KOHCYJIBTUPOBAHUU YUUTEIA
MOPSAJIKE BO3PACTAHUSI CJIOKHOCTHU
1 0,8 1,2 O0630pHast JeKIus.
KommeHnTapuii k pazaeny. OnopHeie
OIITUKA AJIEMEHTHI. AJTOPUTMBI Bhinerenue TIOB saf1a4.
= CamocrodrenbHas paboTa yqalmxcs
OcHoBHOH 0JI0K 3a71a4, pacMoJIOKEHHBIX B
0,8 1,2 IIPU KOHCYJIbTUPOBAHNUN YUUTEIIEM.
MOPSAKE BO3PACTAHUS CIOXKHOCTH
TECTUPOBAHMUE.
I[MOAI'OTOBKA K 2 3 CamocrosTenpHas paboTa ydanuxcs.
OJIMMITMAJIE
AHanu3 ommoboK, JOMYIIEHHBIX TPy
Paz6op ommoboK, JONYIIEHHBIX TPU » AOTIYI P
Pednexcus 2 BbINIOJHEHUM TecTa. [logBenenne
tectupoBanuu. [logBeaeHre nToros.
UTOTOB.
34
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Beenenue — 1 yac.

Meroabl ¢uznueckoro mo3HaHus. YTo HaAO 3HATH O SIBJICHUAX, BEIMYMHAX,
3aKOHAaX, TEOPUSIX.

Ortarbl pelieHrs 00NbIIMHCTBA PU3NYECKUX 3a/1ay. J[efcTBUS ¢ BEKTOpaMU U UX
MTPOEKLHSIMU.

Kunemaruka — 3 yaca.

Kunemarnka npsMoJIMHENHOTO paBHOMEPHOTO U PABHOYCKOPEHHOTO JIBUKEHUS.

MrHoBeHHass M cpeaHss  CKOpocTb. Yckopenue. IlocrymarenbHoe U
BpalareiabHoe ABMkeHne. CBOOOHOE NaieHHUE Tell.

Junamuka — 10 4ac.

3akoHsl HproToHa. JIBM)KEHHE CBSI3aHHBIX TeJ, JBHXEHHE 110 HAKJIOHHOM
mockoctd. Bec Tena, HeBecoMoCTh. KOHMUYECKUI MasATHHUK. 3aKOHBI COXPAHEHUSI.
3aKOH COXpaHEHUsI UMITYJbCa. 3aKOH COXPAHEHUs 3HEPTUHM B 3aMKHYTON CHUCTEME
T€J, C YYETOM CHUJIbI CONMPOTUBJICHUS. MexaHndeckas paboTa U MOIIHOCTb. DHEPIHsl.
Pabota kak Mepa coxpaHeHUs 3Hepruu. 3aKoH Apxumena. ['uiapoaspocraruka.
VYcnoBus minaBanus Ten. JlaBiaeHWE W CWIIBI J1aBJIEHUS B KaKOW-TMOO TOYKE BHYTpPH
MoKosIEencs uUaKoCTH. 3akoH Ilackand. 3akon bepnyn.

TerutoBsbie siBiIeHUs — 4 vaca.

Monnekynsipuas ¢uszuka. OcHoBHoe ypaBHeHue MKT. YpaBHeHUEe COCTOSHUS.
I'azoBbie 3akoHbl. TpyOka. Kommpeccop. Ilopmiens. Temnonepenaya. ArperatHbie
npeBpanieHuss BemecrBa. KosmuecTtBo TemioTel. TepmoaumHamuka. BHyTpeHHsA
SHEPrus U CroCcoObl €€ U3MEHEHUs. Y paBHEHUE TerIoBoro Oananca. HacellieHHble 1
HEHACHIINICHHbIe Tapbl. BraxkHocts. Pabora raza. | 3akoH TepMOJUHAMHKUA M €TO
IIPUMEHEHUE K U30IIPOLIECCAM.

DJeKTpocTaTuka — 3 yaca.

3akoH Kynona. 3akOH COXpaHEHMs 3JIEKTPUYECKOro 3apsna. HampskeHHOCTb
ANEKTPUYECKOTO NOJIsl. Pa3HOCTH MOTEHIIMATIOB. DIEKTPOEMKOCTb.

DIIEKTPUYECKHN TOK — 3 Jaca.

3akoH OMa i yyacTka uenu, 3akoH Oma g 3aMkHyTo# 1enu. CoeauHeHus
MPOBOAHHUKOB. PaboTa, MOIIHOCTD U TETIIOBOE JEHCTBUE TOKA.

Konebanus u BosiHbI — 3 yaca.

I'py3 nHa mpyxune. Martemarnueckuii masTHUK. KosjeOaTenbHBI KOHTYP.
YpaBHeHUs rapMOHUYECKUX KoJjebaHuii: 1) MexaHndeckuX (KOOpPJIMHATHI, CKOPOCTHU
YCKOPEHHs ), 2) SIEKTPOMArHUTHBIX (3apsijia, CUJIbl TOKA).

Ontuka ¢usuka. 3 yaca.

3aKOHBI OTpa)X€HUs U MpeIoMJIeHUs cBeTa. [lonHOEe BHYTpEHHEE OTpaKEHHE.
Q@opmyna TOHKOM JHH3bL. OnTUYecKas CWIa, YyBEIWYEHHE JHUH3bL. dDopmyna
TG paKkuOHHOM pELIETKH. [Tonoxenue MaKcuMyma U MUHHAMYMa
UHTEPPEPEHIIMOHHON KapTHUHBI.

TectupoBanue. [lonroroBka k onummnuaze — 2 yaca.

Pednexcus — 2 gaca.
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4. MeTtoauueckoe odoecrneueHue

B nexkumm yuurens mo KaxIOM M3 paccMaTpUBAaEMbIX TEM  J1AE€TCS
TEOPETUYECKUI MUHUMYM, IMO3BOJISIOIINKN BCIOMHUTh OCHOBHBIE TTOHSATHS U 3aKOHBI,
(bopMyJIbl, KOTOpBIE HCIOJNB3YIOTCA MPU PEIICHUH 3a7ad, pPacCMaTpUBAIOTCS H
00CyX)Iat0Tcsl 00IIHME MOAXO0Abl K TOMCKY pelIeHUs (PU3NUECKUX 3a/1a4, YTIIyOJISIFOTCS
1 0000IIAt0TCS 3HAHUS 110 PA3IMYHBIM pa3jenam GU3HKH.

[IpakTHKyM MO pEelICHUIO 3a4a4 MPeaIoiaraeT O0IIy0 CXeMy MOMCKa PEelIeHus:
O3HAaKOMJIEHHE C YCIIOBHEM; CIIOBECHOE OMHMCAHHME PacCMaTPUBAEMOIO (PU3UYECKOTO
SBJICHUS, YCTPONCTBA U T.X.; MOCTPOCHHE MOJEIHU SBJICHUS: BHIOOP MEPEMEHHBIX,
BBIOOp (DU3MYECKUX 3aKOHOB, IMOCTPOSHHWE CHUCTEMBbI ypaBHEHHU, (OpMyIHpPOBKA
JNOIOJHUTENIBHBIX ~ YCIIOBUM; KAYECTBEHHBIM  aHAIU3  IOJYYEHHOM  MOJEIH
(pa3pemmMocCTs U €AMHCTBEHHOCTh PEIIEHUs, MTOMCK HEJOCTAIOIIMX [1apaMeTpOB H
YpaBHEHUH, KAYECTBEHHOE MPECKa3aHUE MOBEJICHNUS CUCTEMBI B 3aBUCHUMOCTH OT €€
apamMeTpoB); MaTEeMaTHYECKOE PpEIICHUE; aHalIu3 MOJYYEHHBIX pe3yJbTaTOB
(mpoBepka pa3sMEpHOCTH, aHAJIU3 MPEACIbHBIX U YAaCTHBIX CIY4aeB, MPaBIONOI00ME
MOJIYYEeHHBIX YHUCJICHHBIX 3HAYCHWM, aHaiu3 CIACIaHHBbIX MNPUOIMKEHUA U
JOMYUIEHUI); BO3MOKHOCTH COBEPIICHCTBOBAHUS YCJIOBHUS 3aJaud, pPacIIUpEHHe
OOILIHOCTH, TMOWCK AaHAJIOTMM C JPYyrMMH 3aJayaMHd M3 JAPYTHX pa3leioB Kypca
(bu3HKH.

CamocrosiTenpbHas paboTta ywamuxcs mnpesnonaraetT AauddepeHnpoBaHHBIMN
NOJIX0J K BbIOOpY 3amay W (GopM uX peuieHus (pa3laTOuHbIM pa3HOYpPOBHEBBIM
TUAAKTUYECKAN Marepua, KOMITBIOTEPHAs JUArHOCTHKA). YuureiBas
HEOJIHOPOJHOCTb TPYIIbl U WHAUBUAYAIbHbBIE OCOOCHHOCTH YYAIUXCSl, MOCIIETHUE
MOTYT CaMOCTOSATEIbHO BBIOMpPATh YPOBEHb pEUIAEMbIX 33Jad U IOCTENEHHO
IIEPEXOAUTH OT OJJTHOTO YPOBHSI CIIOXHOCTH K JIpyromy. KoHcynpTanum u KOHTpPOJIb
CO CTOPOHBI YUUTENS MO3BOJIAT CAENATh 3TOT BHIOOP B COOTBETCTBUE CO 3HAHUAMHM
yUalnmxcs, Co3AayT OIIYIIeHNE YCTICITHOCTH U KOMQOopTa.

TeopeTnuecknii MaTepuan 3aHATUN, PEKOMEHAALMH 110 PELIIEHUIO K KaXKIOMY U3
3aHATUN y4aliuecs MOTYyT HAMTH Ha CTPAHUILIE YUYUTENSA HA CAWTE MIKOJIBI.

Kaxnas camocrostenbHas paboTa ydyaliuxcs NpeanonaraetT KOHTPOJIb U
KOPPEKLHUIO 3HAHUH y4daluxcsl.

B kaudecTBe npuMepa HHKE IPUBOJUTCA IIAH-KOHCIEKT OJTHOTO U3 3aHATHH IO
peAIaraeMou MporpaMme.

Koncnexm unmeepuposannozo 3anamus «Anenuickuil 3otk u guzuxa» (10 xku.)

YueOHo-MeTOIMYECKasE pa3pabOoTKa HHTETPUPOBAHHOTO YpOKA aHTIUICKUIN
A3BbIK+(U3KKa, TOCBSIIEHHBIM CHJIE BCEMUPHOIO TATOTEHUS; MaTepuai MPUMEHUM
g 10 kimacca.

Hean ypoka:

— O3HaKOMHUTb YHAIIUXCS C TOHSATHUEM CHJIbI TATOTEHHUS.

— YcTaHOBUTH B3aMMOCBSA3b MEXKIY CHUJION MPUTSIKEHUS Tell, UX MaccaMu U
PACCTOSTHUEM MEXKAY HUMHU.

— IlIpoBectn akTyanu3anuro MOJyYEHHbIX 3HAHUI

— Objectives of the lesson: - To introduce the new term «the force of gravity»
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— To determine a connection between the force of gravity, mass and distance
between the pulling objects.

— Practise to use new knowledge and skills.

Xoa ypoka

1) Oprann3anMOHHbIIi MOMEHT

3Byunt necHs JI.JIemenko «IIpuTtsxenue» u Ha craiinax n300pakeHus IUIaHET.

Yuurens ¢pusuku: JJoOpblii 1eHb, JOPOTHE yUAILTUECS.

Yuurens anrmiickoro s3pika: Good morning, dear pupils. Today we are going
to have an integrity lesson. The theme of our lesson is «The force of gravity»

2) O3HaKOMJIEHHE ¢ HOBOI JIEKCHKOMH 110 TeMe

Yuurenb anrmiickoro s3bika: Let’s look at words connected with the theme of
the lesson

Gravity — rpaBuTanus

Gravitational — rpaBuTaroHHbBIH

The Solar System — conneunast cucrema

Pluto — [Tnyron

Jupiter — FOmutep

Mercury — Mepkypuii

Exert — oxa3siBaTh (A€iicTBUE, BIUSHUE)

Weight — Bec

Elliptical — snmunTrueckuit

To split — pacmiernisaTh

To measure — usmMepsITh

The force of friction — cua Tpenus

3) N3yueHnne HOBOr0 MaTepHaJja

VYuurens ¢usuku: Hama 3emuts, Jnersmas B O€3rpaHUYHBIX MPOCTOpax
Bcenennoi, sgBisieTcsl LEHTPOM TMO3HAHUS, TE€M MO3rOM, KOTOpbhIM BcenenHnas
o3Haet ceOsl. quOBeKy C IPp€BHUX BPCMCH M3BCCTHA CHUJIA, 3aCTABJIAIOIIAA BCC TCJIA
magatek Ha 3emuro. Ho 1o 17 Beka cuMTaizoch, UTO TOJBKO 3eMisd 00JIagaeT dTUM
CBOMCTBOM.

AHnrnutickuii yuyennli Mcaak HprOTOH 000OIIMII 3aKOHBI JIBMXKEHHS TET BO
Bcenennon u A0Ka3ajl, 4TO MCKAY BCEMHU TCJIaMHU I[CI?ICTBYIOT CHUJIBI B3aMMHOT'O
IMPUTAKCHU . OH Ha3BaJI UX CHJIaMH B3aUMHOI'O TSITOTECHHUS.

Yuurens anrmickoro s3bika: The English physicist and mathematician Isaac
Newton was one of the greatest scientists of all times

His theories revolutionized scientific thinking and laid the foundation of modern
physics. His book «Principia of Mathematic» is one of the most important words of
modern science.

Newton discovered the law of gravity and developed the three laws of motion
that are still in use today.

He was the first person to split the white color of the spectrum and his research
of the light led him to design a reflecting telescope.

Newton was also one of the pioneers of a new branch of mathematics called
calculus.
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Yuurens ¢usuku: Jlroboe Teno mputaruBaercs k 3emste. [lox nelictBuem
3CMHOI'0 IPUTKCHUA IMAaAar0T KalllIh AJOXKOA, CXOAAT C I'Op CHEKHBIC JIaBUHBI U
IMPOUCXOAUT MHOKCCTBO APYIUX SIBJICHUH.

Yuurens anrmuiickoro s3pika: The force of gravity acts between any two bodies
of matter. Everything on the Earth is pulled down to the Earth’s surface by gravity,
and this pull gives you weight. Gravity, like other forces, is measured in newtons (N),
exerts 9, 81 N on every 2/2 pounds (1kg) of matter.

Yuurens ¢pusuku: 3aciayra HpioToHA 3aKiroyaeTcs HE TOJNBKO B €r0 FreéHUaTbHON
A0raJIKC O B3BAMMHOM IPUTAKCHUU TCJI, HO U B TOM, YTO OH CYyMCJI YCTAHOBHUTDH 3dKOH
BCEMHUPHOIO TATOTEeHUs: «JIBa JIOOBIX Teja MPUTATHUBAIOTCSA APYT K APYry C CHIIOH,
MOAYJh KOTOPOW MPSMO MPOMOPIIMOHATIEH MPOU3BEICHUIO WX MacCc W 00paTHO
IMPONOPHUOHAJIICH KBaApaTy paCCTOAHUA MCIKIAY HUMU.

F=Gm;m,/r?,

A€ mp 1 my — MaCChbl BBaHMOHCﬁCTBy}OMHX TCJ, T — PACCTOAHHUEC MCIKAY TCIIaMU,
G — k03¢ dUIMEHT MPONOPIIMOHATBLHOCTH, OJUHAKOBBIN JIJI1 BCEX TEJI B IMPHUPOJIEC U
HA3bIBAEMbIA  IOCTOSSHHOM  BCEMHUPHOTO  TATOTEHWS, WA TPABAUTALMOHHOU
MMOCTOSIHHOM.

G- rpaBUTalMOHHAs IOCTOSHHAA, OHA YUCJICHHO paBHA CUJIC TPABUTAIMOHHOTIO
MMPUTSIKCHUS IBYX TCII maccoit o 1 KT, HAXOJAMUXCSA Ha PaCCTOSHHUHU I m OJIHO OT
JIpyTroro.

G=6,67 -10 "'H - m* /xr°

Cuna B3aMMHOIO NPUTSHDKEHUS TeEJl BCErJa HampaBleHa BIOJb MPSIMOI,
COCIMHSAIONICH 3TH TeNa.

4) AkTyanu3anus noJy4eHHbIX 3HAHMI

Yuurens anrnmiickoro sizpika: SO Gravity is the force of attraction between
objects and the bigger the mass of an object the bigger the force of gravity. Besides
the force of gravity depends on the distance between objects (the more distance — the
more force of gravity)

Now let’s try to use information that you have got in following questions

a) Why don’t we see how objects in the room pull each other despite the force of
gravity?

(Because of the force of friction that is bigger than the force of gravity)

b) How will planets move if the Sun’s gravity disappears?

(The planets will not move in orbits and leave the Solar System)

c) Does a man pull the ground on which he stands? A flying plane? A
cosmonaut in the space station?

(Yes, the force of gravity acts between any objects)

d) What should we do if we want to increase the force of gravity between
objects?

(We should decrease the distance between them)

e) What force causes high and low tides in seas and oceans?

(The Moon’s gravity that pulls the Earth)

f) Every planet has an orbit. Why do planets move in orbits and don’t fall
towards the Sun?
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(It’s because of the force of gravity. Because of the Sun’s gravity each planet
would fall straight towards the Sun if it was not moving sideways at high speed. The
Earth travels at 30 km/sec. This is exactly the right speed to keep it moving in a circle
called an orbit)

g) On which of these planets would the Sun’s gravity be strongest and why?

1. Mercury

2. Earth

3. Pluto

(On Mercury because it is closer to the Sun)

h) Which of these planets would attract objects towards it most strongly and
why?

1) Mercury

2) Earth

3) Jupiter

(Jupiter because it has the biggest mass)

VYuurtens pusuku: Pemmm cienyromnyro 3aaaqy:

Haiinure cuily TpaBUTAaMOHHOTO TPUTSIKEHUS MEXKIY JBYMS TeEJlaMHU
Maccamu 60 kr u 50 Kr, €C’M OHM HAXOIATCS Ha PACCTOSHUU 1 M.

Jlano: Pemenue

m; = 60 kr F=Gm1m2/r2

m, = 50 kr
r=1mG=6,67-10™

Frp - 2 Frp=20,01-10°=2-10"H

Takum o6pa30M, Cujla T'paBUTAIUOHHOI'O IIPUTAKCHHUSA OKasaJlaCb HHUYTOXKHO
MaJIOl M3-3a MaJbIX MaccC TeJl.

5) 3akpenJieHue MOJy4eHHbIX 3HAHU I

Yuurens anrimiickoro s3bika: Say if the flowing statements true or false

- Gravity is the force of attraction between objects. (true)

- The force of gravity is measured in kilograms. (false)

- The bigger the mass of an object the bigger the force of gravity. (true)

- The Sun has a very large mass, so it exerts a large pull of gravity on everything
in the solar system. (true)

- The force of gravity acts only on the Earth. (false)

- The Sun’s gravity holds the planets in an orbit around them. (true)

- The planets do not fall towards the Sun because they are moving sideway at
high speed. (true)

6) IloxBeeHNEe HTOTOB YPOKA

Yuutens anrauiickoro s3eika; Our lesson is over. That you very much for our
attention and work.

Yuutenr ¢uszuku: Ham ypok 3aBepiieH, HO Halle >XeJTaHuE HU3YYUTh
Bcenennyro 6e3rpannyno. Bo3MoxxHO, B HelajleKoM OyAyIieM JjIsi HaCc OTKPOIOTCS
HoBbIE 3aragku Bcecenennoi. BcnomauM cnoBa Benukoro Herotona: «He 3Haro, yem s
MOI'y Kas3aTbCia MHPY, HO CaM 0666 A KaXYCb TOJIBKO MAJIBUMKOM, HUI'PAIOIOIMM Ha
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MOPCKOM Oepery, pa3BIEKAaIONUMCS TE€M, YTO OT TOPHI JI0 BPEMEHU OTBICKHUBAIO
KaMellek 00Jiee IBETUCTHIN, YeM OOBIKHOBEHHO, MJIM KPACHYIO PAaKOBUHY, B TO BpeMs
KaK BEJIMKUN OKE€aH UCTUHBI PACCTUIIAETCS TIEPEI0 MHOIO HEUCCIIEI0BAHHBIMY.

5. CnHucoK peKoMeH1yeMoii JuTepaTyphbl

1. Vuebnuk no ¢usuke u acrpoHomuu. bamapyner P., ToxOGeprenoBa V.,
Kazax6aeBa J[. — Anmater: Atamypa, 2007.

2. ®uzuka W acTpoHOoMHs. JlUJakTHUYecKWe warepuanbl Juis 7 Kiacca
oOmeoOpa3zoBarenbHor Kol bamapynsr P., bakeinoB XK. — Anmater: Atamypa,
2007.

3. ®uzuka u actpoHomust — 7. H.AOnynmnuna, I'.Epranuesa, A.Ilepbimkun —
Kirtam, 2008

4. Yyebnuk mo ¢usuke u actponomuu. [yiicen6aes b.M., baiixacaposa I'.3.,
MeneroexkoBa A.A. — Anmatel: Mekrer, 2008.

5. ®uzuka u acTpoHomus. JlugakThueckue warepuanbsl Ui §  Kjacca
ob1eo6pazoBarenbHOM mKoJbl. bakbiHOB XK. — Anmater: Mekten, 2008.

6. ®uzuka u actpoHoMmus. Meroguueckoe Tocobue g 8  Kiacca
ob1eo0pa3oBatenbHOM 1IKOJBI. baibkacaposa I'.3., Jlylicen6aeB b.M., Mener6ekoBa
A.A. — Aamatel: Mekrern, 2008.

/. ®uzuka u actponomus. bamapynsr P., Kazax6aesa I., ToxGeprenona V.,
bexbacap H. — Anmatsi: Mekrer, 2009.

8. IunakTnueckue Marepuagbl MO (QU3UKE U acTpOHOMHUHM i 9 Kiacca
oOmieoOpa3oBarenbHOl mKoJbl. bamapynsl P., bakeinoB XK. — Anmatei: Mekren,
2009.

9. Coopuuk 3amad mo ¢usuke mis 9 kimacca obieoOpazoBaTeaIbHON MIKOIBI b.
Kponrapt, C.Te3ekeeB — Anmatsl: Mekren, 2009.

10. ®dusuka u actpoHomus. 8 kiacc. JyicembaeB b.M. u np. — Anmarsr:
Mexkren, 2012. — 256 c.
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dunman nznarenscTsa « [Ipocsemenue», 2005
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12. Kabapaun O.®. Ousnka. Y4eOHO-CIPABOUYHOE MMOCOOME I yJaIluxcs. —
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13. Tompadap6 H.M. ®uszuka. 3amaunuk 9-11 kmnaccel. Ilocobue mis
o01eo0pa3zoBarenbHbIX yueOHbIX 3aBeeHuit — M.: [Ipoda. 2002.

14. I'punuenka b. Kak pemars 3agaun no ¢usuke ansg 9-11 xin. — CII6.: Mup u
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JlonosiHUTeIbHASI 00pa3oBaTe/ibHasi IPOrpaMMa 1o (pusmnke
«HOHBIN HccIe10BaTeIb»

1. ITosicHUTEIbHAA 3ANMNCKA

PazpaGoTtannass mporpamMMa  oOeCleYMBAaeT  YCIOBHS Ui Pa3BUTHS
MO3HABATENbHBIX W TBOPYECKUX CIIOCOOHOCTEHW Y4YalIUMXCsi TMPH COXpPaHEHHUU
byHIaMeHTaNbHOCTH (DU3MUECKOTO OOpa30BaHUS U YCWICHHS €ro MpaKTUYeCKOu
HAIpPaBJICHHOCTH.

Henn:

— 3HaKOMCTBO C OCOOCHHOCTSIMH €CTECTBEHHOHAYYHOH HCCIIeI0BaTEeNbCKON
IeSITeIbHOCTH;

— CO3JaHHe YCIOBHA /Ui (POPMUPOBAHMS UHTEIJIEKTYAIbHBIX U MPAKTUYECKUX
yMeHu# B 00JacTH UCCIEAOBAHUS SIBICHUI TPUPOABI, PU3NUYECKOTO IKCIIEPHUMEHTA,
pa3BUTHSI TBOPUYECKHX CIIOCOOHOCTEN;

— CO3JlaHM€ YCIIOBHH U1 caMmopealM3alliy ydalluxcs B Ipolecce y4yeOHOM
IeSITeTHHOCTH.

3agaun:

— TIOMOYb yYaIIUMCS OBJIQJETh METOJJAMH HCCIICIOBAHUS PA3IMYHBIX SIBICHUI
IpUPOAbI;

— CIOCOOCTBOBAaTh HMHTEIUIEKTYaIbHOMY pPAa3BUTHIO MBIIUICHUS YYaIIUXCs,
KOTOpO€ 00€CTIeYuT Mepexoa 0T 00yUeHHs K caMO00pa30BaHUIO;

— CIIOCOOCTBOBATh PA3BUTHUIO MBIIUICHHUS YYaIIUXCs, UX I03HABATEIHHOM
AKTUBHOCTH U CaMOCTOSITENILHOCTH, (DOPMUPOBAHHIO COBPEMEHHOTO TOHUMAHUS
HAYKH;

— pa3BHBAaTh YMEHHS CaMOCTOSITEJILHO MPUOOpETaTh W MPHUMEHSATh 3HAHMUS,
paboTath B rpynie, BECTH JUCKYCCHUIO, OTCTauBaTh CBOIO TOUYKY 3PEHHUSL.

[Iporpamma paccumtana Ha ywammxcs 15-17 ner, konmudyectBo udacoB — 68,
HNEePUOTUYHOCTD 3aHATHI — 1 pa3 B Helemo.

2. Copeprxxanue nNporpamMmbl

I'maBHBIM  copepkaHUEM MOpPOrpaMMbl  SIBJISIETCS €CTECTBEHHOHAy4yHas U
MHTEJUICKTYalIbHO-TIO3HABATEIbHAS JCATENbHOCTh. OHA BKIIIOYAETCS B ce0s Takue
AJIEMEHTBI, KaK HaOIIOJIcHUEe, W3MEpPEHUEe, BBIIBHKEHUE THUIOTE3, TOCTPOCHHE
OOBSACHSIONIMX MOJENIeH, HKCIEPUMEHTUPOBAHUE, MaTEeMaTHYECKyl0 00paboTKy
JAHHBIX, AaHaJIW3 HWHMOPMALMOHHBIX MCTOYHUKOB, a TaKXKe IMperoiaract
UCIOJIb30BAaHUE KOMMYHUKATUBHBIX YMEHUM.

OTnuuurtenbHble  OCOOGHHOCTHM mporpamMmbl. [IporpamMmma  cnocoOCTByeT
(GOopMHUpPOBAaHMIO TIO3HABATEIBHOIO MHTEpEca ydaumxcs K (U3MKe, pPa3BUTHUIO
TBOPYECKUX CIIOCOOHOCTEH, YIiyOJIeHUIO U PAaCIIMPEHUIO 3HAHUN U YMEHH, TaK KakK:

— BXOJSLIME B HEE MCCIEAOBATENbCKUE 3a7a4M JOMYCKAIOT Pa3HbId YPOBEHb
CIIO)KHOCTH, HMEIOT SICHYI0 M HWHTEPECHYIO0 IIOCTAaHOBKY, KOTOpas MOOy»XaaeT
YYAILKUXCS K UCCIIEA0BAHUIO;
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— 3a7a4d HE TPEOYIOT JOPOTOCTOSIIETO WA CIOKHOTO O00OpYIOBaHHS, OHO
BXOJUT B OOBIYHBIE KOMIUJIEKTHI IIKOJBHBIX €CTECTBEHHOHAYYHBIX KAOWHETOB WU
MOKET OBITh M3rOTOBJICHO U3 MOAPYYHBIX CPEJICTB;

— TIOCIICIOBATEIbHOCTh  3aJlad  TOJYUHSAETCA  OMNPEICICHHOM  JIOTHKE,
OCHOBAHHOM Ha MOCTENEHHOM YCJIOKHEHUH MCCIIEIOBATENbCKUX IEMCTBUM OT 3aJa4u
K 33J1a4€ M YUUTBHIBAIOWIEH COAEP)KAHUE MMPOrPaMM €CTECTBEHHOHAYUYHBIX MPEAMETOB
1 MaTEMaTHKHU,

— CIeHapuil y4eOHBIX 3aHSITHH IO BBIMOJHEHUIO HCCIEAOBATEIBLCKUX 3a/1a4
BKJIFOYAeT Takue (HOpPMbI KOMMYHHKATHUBHOHN JEATENbHOCTU, Kak padoTa B TpyIIIE,
y4acTUE€ B JUCKYCCHUM, PE3CHTALIUS TTOJTYUYEHHBIX PE3YyIbTATOB.

B pesynbTaTe n3yuenus Kkypca, mnoMumMo GopMUPOBAHUS COOCTBEHHOM MO3UIIUH,
YYEHUKH CMOTYT (Ha ONPEICIICHHOM YPOBHE) OCBOUTH CIICIYIOIINE YMECHHUS:

— CTPOUTH IJIaH UCCIICIOBAHUS;

— (UKCHpOBaTh IMIUPHUYECKUE JaHHBIE (C YYETOM IMOTPENIHOCTEH) B BHUIE
rpadurka u TaOJIHIIbI,

— OMUCHIBATh MEXAHU3M SIBJICHHUS C OIOPOM Ha €ero pabouyro MOJIeNb;

— Tpeaiaratb M MPOBOJAUTH SKCIEPUMEHTHI WM HAOJIOJCHUS, MO3BOJISIONINE
BBISIBUTh HOBBIE XapaKTEPUCTUKU SIBIICHUW, TIPOBEPSATHh U KOPPEKTHPOBATH pabodre
MOJICIIN;

— COTpYIHUYATH C TOBapUILIAMHU, pabOTasi B UCCIIEAOBATEILCKOU TPYIITIE;

— TPEACTAaBIATH pPe3yiabTaThl padOThl B (POpMe KOPOTKOrO COOOIICHHUS C
UCIIOJIb30BaHUEM BH3yaJbHBIX CPEJCTB JIEMOHCTpaluu (rpaduKoB, AUarpamm,
PHCYHKOB).

3. TeMaTnyecKu# MJIaH

Tabnuna 2 — KanengapHo-TeMaTHYeCKUi T1aH

Komn-Bo yacos

TemaTtuka
BCEro | TEOpUsl | MPAKTUKA
1 2 3 4
IlepBblii roa o0yueHus 34

HCJII/I M 3aJa4n Hay‘IHO-PICCJIC,Z[OBaTCJIBCKOﬁ
ACATCIIbHOCTH yUalllUuXCs

DOuU3NYECKUMN OKCIICPUMCEHT KaK YaCTb HAYYHOTI'O
IO3HAHM: ITPUPOJLI, €T'0 POJIb B PA3BUTHHU HAYKH.

1 0.75 0.25

[IpoBEpOYHBIN SKCHEPUMEHT 1 0.25 0.75
Ha6nronenue dbusndeckux sBiueHuii. Meroamka 2 1 1
HaOJII0IeHU I

FI/IHOTC?’a. Poub 1 MeCTO HAyYHBIX TUIIOTE3 B CO3/IaHUHN 1 0.75 0.95
HAy4YHOU TEOPHH.

[TocTpoenne Mozieniel B mpoiiecce MO3HAHMS. 1 1
dyHaaMeHTalbHbIC (PU3NUECKUE SKCTIEPUMEHTHI. 2 1 1
PU3NYECKHI PAKTHKYM. 5 3
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[Tponomkenne TabaUITBI 2

1

3aHMMAaTeIbHbIE ONBITHI MO (PU3UKE. 2 2

HpCHHpOCKTHa}I H IIPOCKTHAA ACATCIbHOCTD

yYqalmunuxcs.

CaMOCTOSTEIbHEIC HCCIICAOBAHUA 110 TEMC «Du3uka u

Ppa3BUTHC KOCMOHABTHUKH»

3amuTa ¥ 00CyX/I€HHE PEe3yIbTATOB UCCIIEIOBAHUS

[EEN
|

Pesepn

[EEN

Bropoii rox 00y4eHnus

w
D

dusuka: ITYTb IIOUCKOB H OTKpBITI/Iﬁ

CaMOCTOSTEIbHEIC HCCIICAOBAHUA 110 TEMEC «Dus3uka

BOKPYT HACc»

3aHII/ITa )41 O6CY)KI[CHI/IC PE3YJIbTATOB UCCIICAOBAHUS

CamocTosITeIbHEIC HCCJIICAOBAaHU 110 TEMC «®duzuka u

TCXHUKa»

3amuTa ¥ 00CyX/I€HHE PEe3yIbTAaTOB UCCIIETOBAHUS

3amura NpoeKTHBIX padoT

=
NN 0O (k| 0

N3o00peTatens: npodeccust uin npusBaHue?

MeToabl TEXHUYECKOTO TBOPUYCCTBA

3aKOHOMEPHOCTH TEXHOJOTUYECKUX CUCTEM U
npuMeHeHue Gpuzndeckux 3pQPexTon

3aKk0oHBI PU3KUKHN ¥ 3aKOHBI TEXHOJIOTHU

R R N

Crenail u uccieyii cam

3amura NpoeKTHBIX padoT

Peseps

WININF| P | NFPINPFP © (k| O (k-

Bcero

(@]
oo

IlepBbliii roa 00y4eHus.
3ansatue Nel. Ilenm wu

YUAIIHAXCA.

3aJa4un Hay‘lHO'I/ICCHeILOBaTeHBCKOﬁ ACATCIIbHOCTU

3ansatue Ne2. OU3NYECKHUI SKCIIEPUMEHT, €r0 POJIb B PA3BUTHUH HAYKH.

3anstue Ne3 JlabopartopHas pabota «IIpoBepka nmpaBuii MOMEHTOB Ha phldare».
3anstue No4. HaGmroneHne pu3MiecKux sBJICHUI

3anstue NoS. BeinosiHeHHE caMOCTOSITENIbHBIX HAOMIO/IEHUI B TPyIIax
3anstue Ne6. I'unoresa, pojib 1 MECTO TUITOTE3BI B POLIECCE MO3HAHUS.
3anarue Ne7.IloctpoeHune Mojeneld B mporecce No3HaHus.

3anstus Nel0. dynnameHTaabHble GU3NYECKUE IKCIIEPUMEHTHI.

DOU3NYECKUN TPAKTUKYM:
JlaGopatopHas pabota

((I/ICCJIC,Z[OBaHI/IC 3aBUCUMOCTH CpGI[HCﬁ CKOpPOCTH

JBYOKCHHS T€J1a 110 HAKJIOHHOW TIJIOCKOCTH OT YTJIa €€ HaKJIOHaY.
JlabopatopHass pabora «OmpenmeneHue CcpemHeld KBaAPATUYHON CKOPOCTH

MOJIEKYJI».
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JlabopatopHass pabora «HaOmromeHwe mporiecca pocTa KPUCTAUIOB W3
pacTBopa».

JIabGopaTOpHBIil SKCIEPUMEHT C TBOPUECKUM 3a/IaHUEM.

JlabopatopHasi pabota «OmnpeneneHue yAEIbHOIO COMPOTUBJICHUS Marepuasa
IIKOJILHOTO peocTaT (06€3 pa3MaThIBaHUS )».

3anstue Nel5. 3aHnumaTeIbHbIE OMBITHI TIO (PU3BHUKE.

3anarue Nel 6. KOHKypC SKCIEpUMEHTOB.

3anstue Nel7 IIpoekTHast 1€ATeTbHOCTh yYalIuXCsl.

3anstus Nel8-22. OtpaboTka mocienoBaTeabHbIX ITAMOB COIEPKAHUS TIPOCKTA.

3anstue Ne23. Beenenue B TeMy «®Dr3uKa B pa3BUTHE KOCMOHABTUKHY.

3ansatue Ne24-31. CaMocrosiTenibHbIE HccClieIoBaHUsT 10 TeMe «®dDuzuka u
pa3BUTHE KOCMOHABTUKI»

3anstue Ne32. 3ammra U oOCyXIeHUE pe3yibTaTOB uccienoBaHus. Hayuno—
npakTuyeckas KOH(pepeHIus.

Pe3zeps 2 yaca.

Bropoii roa o0yuenus.

3anarue Nel. @usuka: [IyTb NOMCKOB U OTKPBITHH.

3anarue Ne2. HayuHo-uccienoBaTebCcKas AEATeIbHOCTD.

3anarue Ne3. Beenenue B tTemy «Dusnka BOKpYr Hac»

3anarue Ne4-10. CamocrosarenbHble UccieqoBaHus 1Mo TeMe «Dusnka BOKPYT
Hac».

3anstue Nell. 3ammra u oO6cyxaeHue pe3ynpraToB uccieaoBanud. LlkompHas
Hay4YHO— MPAKTHYECKask KOH(EepeHIHs.

3anstue Nel2. Beenenue B reMy «DU3MKa U TEXHUKA».

3ansatue Nel3-19. CamocrositenbHble HcclieoBaHUsT 10 TeMe «®dDusuka u
TEXHUKA».

3anstue Ne20. 3ammTa U 00CyXJIEHHE pe3yiabTaToB uccienoBaHus. lllkonpHas
Hay4YHO— MpaKTHYecKas KoH(pepeHus.

3anstue No2 1. Mzo0petatens: mpodeccus win npu3BaHue?

3anstue No22-23. MeToabl TEXHUUECKOTO TBOPYECTBA

3ansatue Ne24. 3aKOHOMEPHOCTHM TEXHOJOTHMYECKUX CUCTEM M NPUMEHEHHUE
buznyeckux 3P ¢hexTos.

3anstue No25. 3akoHbl PUBHKY U 3aKOHBI TEXHOJIOTHH.

3anstue Ne26-27. Cnenaii u uccnenyi caMm. [Ipakrnueckoe 3ansrtue.

3anstue Ne28-29. CamocrosiTenbHbie HccleqoBaHus 1Mo Teme «Du3uka B
MCTOPHUH U KU3HU TIpodeccuii.

3anstue Ne30-31. 3ammra u o0CyKeHUE PE3yIbTAaTOB UccieaoBaHus «Du3uka
B UCTOPUH U Ku3HU npodeccuit». Kondepenms.

Pe3eps — 3 yaca.

Coaep:xanue 3aHSITHH.

IlepBblii rog 00y4eHusl.

3ansaTue Nel. Lean m 3aauM HAYYHO-UCCJIEI0BATEIbCKON eATEJIbHOCTH
y4Yalumxcs.

Jlexus.
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[IpencraBuTh mporpaMMmy BCEro Kypca, MOoKa3aTh MEPCHEKTUBBI JIESITEILHOCTH
yuamuxcsi.  [lo3zHakomuth ¢ TpeOOBaHUAMM K  O(OPMIICHHIO  HAy4YHO-
UCCIIeI0BATENHCKON PabOTHI.

3ansTue Ne2. ®u3nyecKuii IKCMIEPUMEHT, €ro poJib B Pa3BUTUM HAYKH.

Jlexus.
HeobGxonumocTh (u3nueckoro sKcriepuMeHTa B Hayke. Mup Quznueckux
SIBJICHUM, MPECTABICHHBIX pUPOIOI WA BBI3BAHHBIX bu3uIECKUM

skcniepuMeHnToM. (Ha npumepe 3akona Oma).

3ansaTue Ne3

[IpoBepOYHBIl SKCIEPUMEHT, €0 POJIb U MECTO B IPOLIECCE TO3HAHHUS

Jleknums.

JlabopaTopnas pabota «IIpoBepka nmpaBuil MOMEHTOB Ha phIUare.

Oo6opynoBanue: MUKposiabopaTopust «MexaHuka».

3anstue Ne4. HaGsmonenue pusnyeckux siBJieHUH

Jlexus.

HaGnronenue u cocraBieHue aHanuza (pusnyeckux siBieHuil. CBsi3zb JaHHOTO
SBJICHUSI C paHee U3yuYeHHbIMU. BBeneHrne Pu3nueckux BEIHYUH, XapaKTePU3YIOLIUX
SBJICHUE.

3ansitue NeS. BoinosiHeHHE CaMOCTOSITEIbHBIX HA0II0IeHU B TPyNIax

[IpakTuueckas paboTa.

[Ipumep HabmoneHudd — sBIEHUE OTpakeHus cBeTa. CoOCTaBUTH IUIaH
MpOBEIEHUS HAOMOAeHU (YTO HAOIIOAATh, OT YEro 3aBUCUT U Kakas BeJIMYMHA, KaK
3aBUCHT U JIp.).

ObopynoBanue: MukponabopaTopusi «ONTUKa».

CocTaBuTh M1aH HAOIIOACHUS, TPOBECTHU OMKCAHUE PE3YIbTATOB HAOIIOICHUII.

[Tpumep HaOMIOIEHNI — SIBIEHUE 3JIEKTPOMArHUTHOW MHYKLIHH.

O6opynoBanue: MUKpOJIabopaTopust « DIEKTPOIMHAMUKA.

Jloma: MOBTOPUTH, YTO KM3BECTHO O MArHUTHOM U DJIEKTPUYECKOM TOJISAX, 00
AIEKTPUUYECKUX 3apsAaax, CTPOCHUH BEUIECTBA.

3anstue Ne6. 'mnoresa, poJib 1 MeCTO rMNOTE3bI B NPOLECCe MO3HAHUS.

Jlexus.

O6opynoBanue: MUKpOJIabopaTopust « DIEKTPOIMHAMUKA.

3ansTue Ne7.

Jlekuus.

ITocTpoenue Moaenen B MpoLecce MO3HaHUS.

Mopenb naeanpHOro rasa.

Mogens ctpoerust COJTHEUHON CUCTEMBI.

Mopens cTpoeHus aTomMa 1 ap.

ObopynoBaHHe: UCIONB3YIOTCSA BUACOPHIBMBI MM KOMIIBIOTEPHBIE MOJIEIH.

Tabnuua «ArperaTHble COCTOsSIHUS BemlecTBa», «CtpoeHue artoma», Ilmakat
«Ctpoenune CoTHEYHON CUCTEMBI»

3ansaTue Ne§.

Cemunap.

@dyH1aMEeHTaJIbHbIE (PU3HUECKUE IKCIIEPUMEHTHI.
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ObopynoBaHHe: UCIIONB3YIOTCA TMOPTPETHl YUYEHBIX, CBEIEHUS U3 Y4YEOHUKOB
bu3ukn, «XpecTtoMaTus 1Mo GU3NKU», <3 HCTOPHHM (PU3UKHU U )KU3HU €€ TBOPIIOBY.,

3ansaTue Ne9. «3ammra npe3eHTanumn».

[IpakTruueckoe 3aHsTHE.

O6opynoBanue: MyJbTUMEIUNHBIN MPOEKTOP, CHCTEMHBIN OJIOK, SKpaH.

3ansaTusa Nel(-14. @u3uka npakTUKYM.

JlabopatopHas pabota «MccienqoBaHue 3aBUCUMOCTH CpPEIHEH CKOPOCTH
JIBYDKEHUS TeJa M0 HAKJIOHHOM TTOCKOCTH OT yTJjia €€ HaKJIOHa».

N3mepenne mpomMeKyTKOB BPEMEHH METPOHOMOM, 3JIEKTPOHHBIMU YacaMH.

JlabopatopHass pabora «OmpeneneHue CcpenHeld KBAAPATUYHON CKOPOCTH
MOJICKYJI».

Jlaboparopnass pabora «HaOmiogeHwe mpoiecca pocTa KpUCTAIOB W3
pacTBopa».

JlaGopaTopHbIi IKCIIEPUMEHT C TBOPUYECKUM 3aJaHUEM.

JlabopaTopHas paborta «OnpejaesieHue yIeIbHOTO CONPOTUBIIEHUS MaTepualia
IIKOJILHOTO peocTaT (06€3 pa3MaThIBaHUS )».

O6GopynoBaHKe: MUKPOJIA0OpaTOpus «MexaHuKka», MHUKpOJIabopaTopus
«INEeKTpoMHAMUKa», MUKpoJadbopaTopus «TepMoguHaMuKa».

3ansTue NelS. 3anumaTe/ibHbIE ONIBITHI O (PU3HUKE.

JIeMOHCTpallud ONBITOB  YYUTENEM, YydYalluecss OOBSCHSAIOT MOJyYEHHbIN
pe3ynbTar.

3ansaTue Nel6. Konkypc 3xkcnnepuMeHTOB.

B xome 3amsTus ydyammecs JIEeMOHCTPHUPYIOT 3apaHee IOATOTOBIICHHBIE
3aHUMAaTENbHbIC (h3udecKue OonbIThl. O0OpYIOBaHHE K KOHKYPCY OMPEICISIETCS €T0
YYaCTHUKAMHU.

3ansarue Nel7.

Jlexmus.

[IpoekTHas AesTeNbHOCTh YYallIUuXCA.

O6opynoBanue: MyJbTUMEIUUHBIN MPOEKTOP, CHCTEMHBIN OJIOK, SKpaH.

3ansaTus Nel8-22.

O06paboTKa nmocieoBaTENbHBIX ATANOB COAEPKAHUS MPOEKTA.

CeMmuHapcKue 3aHATHS.

O6opynoBanue: sl MOArOTOBKH 3aHIATHI UCTIONb3yeTcsl KHUra «O0ydyeHue st
Oymytero».

3ansaTue Ne23

Beenenue B teMy «®Pu3nka B pa3BUTHE KOCMOHABTUKUY.

Cemunap.

PexomenmyeMble HOMHHAIINY JIJIs1 CAMOCTOSATEILHBIX UCCIIEOBAHUI:

/. Hayunoe Hacnenue K.O. [[HOTKOBCKOTO U IPYTHX YYEHBIX.

8. ActpoHomus u (pu3MKa KOcMoca.

9. Pycckuii kocMu3M.

10. Kocmuueckas Onosorust 1 MeIuIrHa.
11. DTanbl paKeTOCTPOCHHUS.
12. Kocmudeckue kopabiiv HaCTOSIIETO U OYIyIIETO.
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4. MeToauueckoe odoecrneueHue

B npouecce paboTel ucnonb3yeTcs mMaTepuadbHO-TEXHUYECKas 0a3a kaOuHeTa
¢bu3uku U kiacca MHGOPMAIMOHHBIX TEXHOJIOTHMH. B Xone mpoBeneHus 3aHATHIA
HCIIOJIB3YETCSl MaTepUall IMIKOJIbHON MEIUATEKU.

B kauecTBe npumepa HUXKE IPUBOJATCS MaTepUabl sl MPOBEPOUHBIX padoT IO
OTJEJIBHBIM TEMaM MpeAIaracéMoil IporpaMMsl.

IIpoBepounasi padora «3aKkoH Apxumena»

3agauaNe 1

Bribepute B KOMIBIOTEPHOM MOJETH BapuaHT «O0vem men 0OUHAKOBBLIL.
Teno 1.

3. Ompenenure 1eHy J€IE€HUs IUHAMOMETDA.

4. Ompenenute LeHy J€JICHUS MEH3YPKHU.

5. Hapucyiite n 0603HaubTe CUIIBI, JCHCTBYIOIINE HAa CTAKaH C KHUJKOCTbIO.

— o

6. CocraBp 3amauy:

A) Ha ompejiesieHue oobema Tea;

b) Ha onpenenenue Macchol Tena;

B) Ha onpenenenus miIoTHOCTH Tea.

7. Omnpenenure, U3 4€ro CAeIaHO TEJIO?

3apaua Ne2

Bri6epute B komnbroTepHOil Mogenu «Macca men oounaxoean». Teno 2.
1. Omnpenenute LIEHY A€ICHUS TUHAMOMETpA.
2. Omnpenenure LEHY AeIEHUS MEH3YPKH.
3. Hapucyiite u 0003HaubTE BEC CTaKaHa C KUIKOCTBIO.
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4. CocraBb 3ajauy:

A) Ha onpenienenne o0beMa Tena;

b) nHa onpenenenue Maccel Tena;

B) Ha onpeneneHus IIIOTHOCTH Tela

5. Onpenenure, U3 4€ro cAeaaHo TeJo?

3agauyalNe3
BriGepute B KOMITbIOTEpHON MOAETH «Q0bem met 00uHaxkoewtit». Teno 3.
4. OrnpenenuTe LIEHY AeJIeHUs TUHAMOMETpA.

5. Omnpexaenure LUEHY I€IE€HUS MEH3YPKH.
6. Hapucyiite n 0003Ha4bTE BeC TUHAMOMETpA.

e

4.CoctaBb 3ajauy:

A) Ha omipesiesieHue oobema Tea;

b) Ha onpenenenue Maccel Tena;

B) Ha onpeneneHus IIIOTHOCTH Tella
5.0npenenure, U3 4€ro cCAeNIaHo TeJo?
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IlpoBepouHasi padora «Onruka» (9-kjacc)

3aoanue Nel
A) Kakas nunza pazmeuiena 8 4épnom aujuxe?

.
N

B yepHOM smmpKe pa3Mellna . .. , TaK KaK JIy4H . . .

b) Kakas nunza pazmeuiena 6 4épHom auguke?

_—
N

B uepHoM siuke pa3menieHa ... ... , TaK Kak JIy4d . . . .
Kniouesvie cnosa: (BbIyKiiasi, BOTHYTasl, COOUPAIOTCS, pACCEUBAIOTCH)

3aoanue Ne Ne2

Hcnone3yss  cienymoomue  TEepMUHBI  3alojHU  OJIOK-cxemy  (BOJIHA,
untepdepenius,  ¢GoroH(uactuna), audpakuus, OOrJIAllEHUuE,  JAUCIEpCHs,
U3IIy4YEeHHE, CBET).

N
TIE

OOBsICHU TIO CXEME, UTO XapaKTepUu3yeT CBET KaK sSBJICHUE?
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3aoanue No3
Cocmasb npeonodicenus no Kiacmepy.

D
BUIEOKaMepa ]

H: B o6bexTuBe doToanmnapara pacmnoyioKeHa JHH3a.

3adanue Nod

CocraBbTe 3a1a4y U peliaiTe:
A)F=10cm. d=25cm. D=? =7

b) D=45cm. f=32cm. F=? d=?

B) f=11cm. d=22cm. F=? D=?

5. Cniucoxk peKkoMeHayeMoi JTUTePaTypPbl

9. P.bamapynei, J[[.Kazaxb6aeB, VY.TokbeprenoBa, H.bexbacap. ®uszuka u
aCTPOHOMUS JUIsl yyaluxcs oo1ieo0pa3zoBaTeabHbIX HIKOI. — AnMaThsl: M31aTenbcTBo
«Mekren», 2013

10. Jlanpay JI.J., Kutaitropoackuit AM. ®usuka mais Bcex. - M.: Hayka, 1974.

11. baynos M.M. beceas! o ¢usuke. - M.: [Ipocsemenue, 1992.

12. Komnsiotepusie nporpammsl U sHIMKIoneann Ha CD-ROM: ®dusnka 7-11

13. Jlykammk B.U. Coopuuk 3anau no ¢pusuke-7-9. - M.: IIpocsemienue, 2002
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Hpeamer «Xumus»
1. ITosicHUTENLHASA 3aITHCKA

OO0yueHre XMMHUU B CTPYKTYpax JIOMOJHUTEILHOTO 00pa30BaHus — 3TO:

— MNPOAOIKEHUE Y4eOHO-BOCIIUTATEIBLHOTO IPOLIECCa, HAYaTOro Ha YPOKE;

— MEXIPEIMETHAs €CTECTBEHHOHAay4YHasi WHTErpanus, I103BOJSIOIIAs Ha
XUMHUYECKON 6a3e 00BbeAMHUTH 3HAHUS (PU3UKH, OMOJOTHH, Teorpaduu, HKOJIOTUU B
€AMHOE IOHUMAaHNE ECTECTBEHHOT'O MHUPA,

— UHTErpanus XUMHUYECKUMX 3HAHUW C TYMAaHUTApHbIMU AUCUUILIMHAMM:
UCTOPUEN, JIMTEPATYpOM, MHUPOBOU XYJIOKECTBEHHOM KYJIbTYPOH, YTO ITO3BOJIAET
MO0Ka3aTh POJIb XUMUU B HEXUMUYECKOH chepe 4eTOBEYECKOM eI TeIbHOCTH.

Henu u 3a0auu:

— pacimMpeHHe 3HaHUI U KPyro3opa yJamuxcs B X0e YriIyOJIeHHOTO U3y4eHUs
BOITPOCOB, BBIXOJSUIMX 3a PaMKH Yy4€OHON IPOrpamMmbl, HO JTOCTYITHBIX TOHUMAaHHUIO
y4ammxcs;

— OBJIQJICHUE YMEHUSIMU OOOCHOBBIBATH MECTO M POJIb XMMHUUYECKUX 3HAHUN B
NPAKTUYECKOMN AEATEIbHOCTH JIOJIEN, PA3BUTUHA COBPEMEHHBIX TEXHOJIOTH;

— pPa3BUTHE MO3HABATEIbHBIX HWHTEPECOB, MHTEIUICKTYAJIBHBIX W TBOPYECKUX
CIOCOOHOCTEM B MpOIECCE H3YyYEHHUS JOCTHXKEHHM XUMHUHU, BOLIECIIIMX B
0OIIEYEIOBEYECKYIO KYJIbTYPY, CIOXHBIX W NPOTUBOPEUMBBIX IyTEH pa3BUTHS
COBPEMEHHBIX HAy4HbIX B3IJISA0B, UACH, KOHUENUUN, Pa3IuYHbIX T'MIIOTE3 B XOJE
paboThI C pa3IUYHBIMU UCTOYHUKAMU HHPOPMAIIHIH;

— OCO3HAHME BKJIa/Ja XUMUYECKOM HAyKU B Pa3BUTHE LIMBWIM3ALUY;

— MCIIOJIb30BaHUE MOJYYEHHBIX 3HAHUM B IOBCETHEBHOM KU3HMU.

2. CoaepixaHue Kypca
TeopeTnueckyto OCHOBY MpOTrpaMMbl JOTIOJTHUTEILHOTO 00pa30BaHuUs 10 XUMUHU
COCTaBIISIIOT COBPEMEHHBIE MPEJCTaBICHUSI OO0 arperaTHOM COCTOSIHUU BEIECTBa,
KAUYE€CTBEHHOM M KOJMYECTBEHHOM COCTAaBE BEIIECTBA, XUMHUYECKOM IPOIECCE,
OCHOBAaX XMMHUYECKOT0 aHAJIN3a.
[IporpamMMa JOMOMHUTEIBLHOTO OOpa30BaHMUA MO XHMHHM paccuMTaHa Ha
ydamuxcs 9-x kiaccos, 1mo 3yaca B Henento (1024.).

3. TemaTnyecKui mjiaH

KanennapHo-TeMaTnyeckuii IjiaH Kypca npeacTaBieH B Tadbiauue 3.
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Ta6nuna 3 — KanengapHo-TreMaTH4eCKU MI1aH

Tema 3ansaTus

Ilnanupyemblie pe3yabTaThl

1

2

BBoanoe 3ansTue.

TexHuka 6€30nacHOCTH MPU pabOTe B XMMUYECKOM
Ja60paTOpHH.

O6opynoBaHne KabMHETa XUMUMU.

PeaxTuBsl, nx knaccudukaius, xpanenue, hacoBka.
XuMHUECKas OCyAa.

[IpuroroBiieHHE PaCTBOPOB B XUMUYECKON
nabopaTopumu.

PemmTh oprannzannoHHbIe BOMPOCH], 0OCYIUTh U OTKOPPEKTUPOBATH
IU1aH paboThl KPYXKKa, CEKLUU, OOBETUHEHUS U T.1.

O3HaKOMUTKCS C MPABUIIAMH 110 TEXHUKE O€30MaCHOCTH ISl
n1abopaTopuu, O3HAKOMHUTHCS C MECTOM HaXOXKJICHUS
IPOTUBOMOXKAPHBIX CPEJICTB 3aLIUTHI, C KiIacCu(pUKauen u
TpeOOBaHUAMHU, NIPEABABIAEMBIMU K XPaHEHUIO 000PY10BaHUS
KaOMHEeTa XUMHH.

O3HAKOMUTHCS € Pa3IMYHBIMU BUJIAMU KJIACCU(PUKALIUUA PEAKTUBOB; C
peaKkTHUBaMU, UCIOJIb3yEMbIMU B ITOBCETHEBHOM J1a00OPaTOPHOIA
MIPAKTUKE, TEXHUYECKUMU MTOKA3aTEIIMH, XapaKTEPU3YIOIIUMHU
KaueCTBO PEAKTUBOB; (PACOBKOI, yITaKOBKOA.

Knaccudukanus nocyasl, NpaBuiia €€ MbIThsl, pa3MELICHMUS,
XPaHEHUs1 U HArpeBaHusl; MEPHAsi IOCYy/1a ¥ €€ HA3HAYCHHUE.

HcTtopus xumuu.

3HAKOMCTBO C Ouorpadueil y4eHbIX, UX Hay4YHOH NeATeIbHOCTHIO
(TBOpueckue paboThl yUaIuxcs).

OCHOBBI XUMHYECKOT'O aHAIM3a: aHATUTHYSCKAas

XUMHUSI, TEXHUKA Ja00OpaTOPHBIX padOT (HarpeBaHue,

B3BCIIMBaHUE, PHIIBTpOBaHUE), 000PYI0BAHUE,
OBJIaJICHUE TEXHUKOU BBITTOJIHEHHUS PA3MUYHBIX
XUMHYECKHX OTIepaIlHii; MOTy4YCHHE BEIIECTB;
BBIJICTICHUE UX M3 CMECH; ONPEICTICHIE KaueCcTBa
MOJTYYCHHBIX BEIIECTB C TIOMOIIBI0 aHATUTHICCKUX
peaKuni.

O3HaKOMUTHCS C PA3TUYHBIMU HarpeBaTeIbHBIMU MIPHUOOPAMH,
IpUEMaMH B3BEIINBAHUS U (PUIBTPOBAHUSL.

IIpakTuyeckue padoThI:

a) MOJyYeHHUE BEIECTB 110 3aJJaHuIO;

0) BBIJICJICHUE BEIIECTB U3 CMECH,

B) oMNpe/eieHNe Ka4yeCcTBa MOJIYYeHHBIX BEIIECTB C TOMOUIBIO
AHAJIMTUYECKUX PEAKIUN.
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[Iponomxenue TadbauIs! 3

1

2

SAnoButeie conu 1 paboTa C HUIMHU.

HI[OBI/ITLIC BCIIICCTBA B )KNU3HU YCJIOBCKA. Kak MoxHO cebe moMOYb IIpu
OTPAaBJICHUH COJIAMH TXKEJIbIX MCTAJIJIOB.

Xumus B OBITY.

3aHUMAaTENbHBIC OTIBITHI TIO TeME « XUMUS B HAIlIEM
JIoMe»: TbIM 0€3 OTHSI, 30JI0TOM HOXK, IPUMEp3aHue
CTakaHa, KpOBb O€3 paHbl, HECTOPAEMBIH MIATOYEK

v Jp.

3HAKOMCTBO C HEKOTOPHIMU XUMUYECKUMU CPEACTBAMHU, UCIIOJIb3yEMbIMU
JUTs1 OBITOBBIX TI€JIeH ( MOIOIIME CPENICTBA, CPEACTBA IS YUCTKU OJCIKIBI,
MOCY/Ibl, JUIsl YJIaJICHUsI HAKWIH U T. [T. )

IIpoBecTH caeaywomue ONbITHI:

-IbIM O€3 OrHsL,

-»30JIOTON» HOXK,

-IIpUMEP3aHHUE CTaKAHA,

-IIBETHBIC PACTBOPBHI,

-KpOBb 0€3 paHbl,

-MOMEHTAaJIbHAS LIBETHAs «poTorpadusi»,

-IIpEeBpAICHUE KUJKOCTH B CTYICHb,

-XUMUYECKUI BaKyyM B CTaKaHe,

-HECTOPAEMBIN TIJIATOYCK,

-caxap FOPUT OTHEM.

DNEeKTPOXUMHUS.
PactBopsl, ux nmpurorosnenune. Konenrpanus
pacTBOPOB.

N3yuyenue TO/, anekrponnsza pacTBOPOB U PACILIABOB, UX MPAKTUYECKOE
3HAYEHUE.

O3HAaKOMUTHCS C IPOLECCOM PACTBOPEHUS BEILIECTB, PACTBOPAMH, UX
KJ1accudukanuei, poiablo pacTBOPOB B HAPOJIHOM XO3SIHCTBE, TPUPOJIE,
MEJUIMHE.

XUMUS METAJIOB.
OCHOBHBIE NMPUEMBI PAOOTHI C TBEPABIMHU, KUJIKUMU
Y Ta3000pa3HBIMU BEIIECTBAMH.

OO6mue cBeneHus, MeTauibl 1-8 rpymnmn
Hay4uTbcst OCHOBHBIM MprieMaM padOThI ¢ TBEPABIMHU, KUJIKUMHU U
razoo0pa3HbIiMu BemecTBaMi. [IpakTuyeckue paboThI.

JlabopaTopHbIe CIOCOOBI TTOTYYEHUS
HEOPTaHWYECKUX BEIIECTB.

N3y4unTh OCHOBHBIE CTIOCOOBI MOTY4YSHHsSI OCHOBAHMM, COJIEH B
nabopatopun. [Ipaktudyeckre paboThI.
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[Tponomxenne Tadbaus! 3

1

2

buoxumus.

O3HaKOMUTBCS C OMOXUMUYECKUMH METOJaMH UCCIIEI0BAaHUS BEILIECTB,
YYaCTBYIOIIMX B dKU3HEHHBIX MPOLECCAX KUBBIX OPraHU3MOB,
03HAKOMJIEHHE C MEXaHM3MOM OOMEHA BEIIECTB U SHEPTHH B OPraHU3ME,
BEITIOJIHCHHE MTPAKTUYECKUX PabOT, perieHue 3aaad.

[Ipodeccnonanbuas oprueHTAITHS.

O3HakOMJIEHHE C HAYYHBIMU OCHOBAMHU COBPEMEHHOTO MPOU3BOJICTBA, C
BaXHEHIIMMU IPUMEHEHUSIMU XUMUHU, C OCOOEHHOCTSIMH HanboJee
pacnpocTpaHEeHHBIX MPoQeccuii, CBI3aHHBIX CO 3HAHHEM XUMUH.

3aHuMarebHasi XUMUsL, 3HAKOMCTBO U BBITIOJTHEHUE
OIIBITOB 3aHUMATEJIBHOTO XapaKTepa.

IIpoBecTH cieayomme onbITHI:

- «Bysnkan» Ha cToJe,

- «3BE3OHBIN JOXKILY,

-eliepBepK B cepeIuHe KUJIKOCTH,

-»3eJICHBIA OTOHBY,

-BOJIa 3AKUTaeT Oymary,

-pa3HOIBETHOE ILJIaMsl,

-BOJIIIIEOHBIC TTAJIOYKH, CAMOBOCIIIIAMEHSFOIIASICS )KUIKOCTb,
-TOpPEHNE PA3JINYHbBIX BEUIECTB B PaCIUIaBJIECHHbBIX KpUCTAILIAX,
-BOJIa — KaTajau3arop,

-CaMOBOCIIJITAMEHEHHe napaduHa.

XUMHUA U TUIIA

«IIpomykTOBasi STUKETKa», MUIIEBbIE JOOABKHU, HUTPAThI B MUIIIE
YeJI0BeKa. 3HAYCHUE BO3MOKHBIX 3arpsisHuTeNner nuuy. Kak npaBuiibHO
cobronaTe auety? BiausHue Ha opraHu3M O€JIKOB, )KUPOB, YTIIEBOIOB.
BuTaMuHbl: Kak TpaMOTHO UX IPUHUMATh. «B 310poBOM Tene —
310POBBIN TyX».

XUMHYECKHE cpeacrBa rurieHbl U KOCMCTHUKH.

Mpeino u CMC. BnusHue BpeaHbiX (pakTOpoB Ha 3yOHYIO
sMalib. BemiecTBa, UCIIOIb3yeMbIE U1 OKPAILIMBAHUS BOJIOC,
JI€30JI0PAHTOB U KOCMETUYECKHUX CcpeacTB. COBPEMEHHBIE JTaKH.
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[Iponomxenue TadbauIs! 3

2

XUMHUS JIEKAPCTB.

AHTHOMOTHKH ¥ CHIIbHOJICHCTBYIOIIHE JIEKAPCTBEHHBIE
npenapatbl. Kimaccudukaius u CriekTp JeHCTBHS

Ha OpPraHu3M YeJIOBeKa. ACIUPHH: 3a U MMPOTHUB.
HccnenoBanue JeKapCTBEHHBIX MTPEMapaToB
(aHTHACTIpECCAHTHI).

Bnusiaue BPCAHBIX IIPUBLIYCK HA OPraHrn3M
YCIO0BCKA.

Tokcuueckoe AEUCTBUE 3TAHOJIA HA OPTAHU3M YETIOBEKA.
Kyputs — 310poBbto Bpeauts! Hapkomanus — onacHoe
MIPUCTPACTHE.

Bona: e€ cBoricTBa u 3HaueHUsA. BoHbIE peCcypChl
roposa. Bogonons3oBanue u BOJONOTPEOICHHE.
W cTOYHUKY 3arpsi3HEHUS BOJIBI.

Bo3ayx: ero cocraB u 3Hauenue. Oxpana
BO3YIIIHON CPEJBI.

IlouBa: e€ cocTaB 1 CBOICTBA.
CoxpaHeHUE U YBEJIMYEHUE TJI0I0POIUA.

[Toura. CoctaB nmouBsl. M3Becth. Kucnora. 3oma. Topd.
Oprannueckue ynoopenus. MunepanbHble YIOOpEHHUS.
DJeMeHThI MUTAaHUsI PACTEHUH.

Opranuyeckasi XuMusl.

O3HaKOMHTHCS C TCOpHCﬁ CTPOCHUA, CHHTC30M, YCIICXaMH U
3aJjadaMH OpFaHH‘{CCKOﬁ XUMUHU.

3aHUMATEIIbHBIE OMBITHI O TeME «XUMUS B
pupoze»: T0OBIBAHNE 30J10Ta, MUHEPATbHBIH
XaMeJeoH U Jp.

IIpoBecTH ONBITHI:
-I0OBIBAHUE «30JI0TA,
-MUHEPAJIbHBIA «XAMEJIEOHY,
-(papaoHOBHI 3M€H,
-TEMHO-Cepast 3Mel,
-»XUMUYECKHE BOJOPOCIHUX,
-TOPAILLIMHI CHET,

-bypan» B cTakase.
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[Iponomxenue TadbauIs! 3

1

2

JlocTikeHust B 001aCTH XUMHU3AIMH HAPOIHOTO
x03s1iicTBa. UepHasi METa/UTyprusi U XUMUsl, KOCMOC
Y XUMMUS, ypOKall U XUMus, T. 1.

3aHUMAaTEabHBIC OIBITHI IO TEME K XMMHS

B CEJIbCKOM XO35IMCTBEK.

O3HaKOMHTHCS C JOCTHHKEHUSAMH B 00JIACTH XUMHU3AIIMU HAPOTHOTO
XO0351MCTBA

IIpoBecTH caeayroime onbITHI:

-pa3HbIe CITOCOOBI TOTYUYCHUS «MOJIOKA,

-IIpEeBpaIICHUE «MOJIOKA B BOY»,

-OPUTHHAJIBHOE SIULO.

PasragpiBanme mapaj, roJIOBOJIOMOK, KPOCCBOPIOB
10 XUMHUH.

B urpoBoii popme npoBeputh cHOPMUPOBAHHOCTH 3HAHUIN XUMUUECKHX
JIEMEHTOB, YMEHUI, HABBIKOB HAIIMCAHUsI YPABHEHUM.

Bukroprna «Xumus u oxpaHa NpupOabI«.

3aKpenuTh U YIIIyOuTh 3HaHUSI, PA3BUTh HABBIKA CAMOCTOSITEIbHON
paboThI ¢ Y4eOHOM ¥ HAYYHO-TIOMYJISIPHOM JIUTEPATYPOI.

XUMUS AIIEMEHTOB. DJIEMEHTHI TOATPYIIIIHI
KHUCIIOPO/JIa.

3aKkpenuTh 3HaHUS YYaIlIUXCs M0 Coco0am MoJydYeHUs] U XUMUYECKUM
CBOMCTBAaM 3JIEMEHTOB MOJATPYNITBI KUCIOPOJIA.

DeMEeHTHI IMOATrPVYIIIIBI a30Ta.

3aKpenuTh 3HaHUS YYAIIUXCS M0 CIIOco0am MOTyYeHHs] U XUMHUYECKUM
CBOMCTBAM 3JIEMEHTOB IMOJArPYIIIBI a30Ta.

DNeMEeHThI NOJrPYIIIbI YIIIepoaa.

3aKpenuTh 3HaHUS YYAIIUXCS IO CIIOCO0aM MOTyYeHHs] U XUMHYECKUM
CBOMCTBAM 3JIEMEHTOB IOJArPYIIIBI YIIIEPOAA.

XUMHS U FOBEIIUPHBIC YKPALIECHHUS.

praIIICHI/IH H3 METaJlia, ACKOPAaTUBHBIX KaMHCﬁ, IMPpUPOAHBIX
MaTCpHUaJIOB, KEPAMUKHU, ITIOJIMMCPHBIX MATCPHUAJTIOB, ITIOKPBITHIX SMAJIbIO.

OKMCIIUTEIbHO-BOCCTAHOBUTEILHBIC PCaKIuu.

YMeTh onpeiensTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU CPEIIH
IPE/IOKEHHBIX, PACCTABIATh KO3(PPHUIIMEHTHI METOIOM JICKTPOHHOTO U
AJIEKTPOHHO-MOHHOTO OanaHca.

PacueTsl o xumuueckum Gopmymnam.

OCHOBHBIE OHATHS U 3aKOHBI XUMUU. BemecTBo, XUMHUUYECKHUI 3JIEMEHT,
aTOM, MOJIEKYJIa. 3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH IOCTOSHCTBA
cocrasa, 3akoH ABoraapo. KonnuecTBo BelecTsa, MOJib, MOJISIPHAS
macca, MOJIIpHBI 00beM Tra30B. MaccoBast 10Ji. Beruncienue MaccoBoii
JI0JIA XMMUYECKOTO JIEMEHTA B COCMHEHUU. BBIBO XUMUYECKON
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(bopMyITbI BEeIIeCTBA IO MACCOBBIM JOJISIM 3JIeMeHTOB. OTHOCHUTEIbHAS
IUTOTHOCTB Ta30B. Y CTAHOBJICHUE TIPOCTeHIIei (opMyJITbl BEIIECTBA 10
MacCCOBBIM JIOJISIM 3JIEMEHTOB C UCTIOJIb30BaHUEM a0COIIOTHOM U
OTHOCHUTEIILHOU MJIOTHOCTH BeIIeCTBa. BBIBO opMyITbI BeleCTBa 1O
OTHOCHUTEILHOM MJIOTHOCTH Tra30B U Macce (00beMY HIIH KOJTMYECTRY)
POAYKTOB CTOPAHHSI.

Brrunciienns no ypaBHEHUSAM XUMUYECKAX PEAKIIUI

XHWMUYECKHUE PEAKINH. Y PAaBHEHNS XUMUYECKUX PEaKUi. Beraucienue
MacChI(KOJIM4ecTBa, 00beMa) BEIeCTBa MO N3BECTHON
Macce(KOJIUYECTBY, 00bEMY)OJHOTO U3 BCTYNUBIINX B PEAKIUIO HIIN
MOJTYYMBIITNXCSI BEMIECTB. TermoBoi 3 ekt peakimm.
TepMmoxumuueckue ypaBHeHUs peakuuii. Pacuers! TemnoBoro s¢¢exra
peaKIuy Mo JaHHBIM O KOJIMYecTBe (Macce, 00beMY) OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB U KOJMYECTBY BBIJICISIOMICHCS UITU
MOTJIONIAIOIICHCS TEIIOTHL. Bhlunciienne Maccel (KOJIMuecTBa, 00beMa)
POJIYKTa PEAKIMU, €CIIM OJHO U3 UCXOAHBIX BEUIECTB JAaHO B U30BITKE.
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4. MeToanueckoe odecrmevyeHme

JlonosnHuTENbHOE 00pa30BaHUE MO XMMHUU — 3TO ocolas (opma 3aHATUH ¢
y4YalMMUCs, KOTOpasi pa3BUBAET KPYro30p U BOOOpaKEHUE YUalllUXCsl, CTUMYJIUPYET
UX K €aMOOOpa30BaHMIO, IONOJHEHUID CBOMX 3HAaHUM, CIIOCOOCTBYET pPa3BUTHUIO
N300pEeTaTENILHOCTA U TBOPYECTBA.

[Ipy muIaHUpOBaHMM U TMPOBEACHUU 3aHATUM YUYHUTHIBAIOTCS CIIEIYIOUIUE
ACTEKThI: TICUXOJIOTMYECKHE OCOOEHHOCTH YYalllUXCsl, BO3MOXHOCTh PAallMOHAIBLHON
OpraHm3aiuy y4eOHO-BOCIUTATENBLHOTO Ipoliecca, oOecreueHue UHIUBUIYaIbHOTO
MOAX0/a K yJaliumcs 1 Jp.

NunuBuyanbHOW TBOPUYECKOW JACSTENBHOCTH IIKOJBHUKOB CIIOCOOCTBYIOT
KOHKYPChl aBTOPCKHMX OTKPBITUH, XWMHWYECKHX OINbBITOB, JIYYIIUX JIOKJIAJOB,
pedeparoB, creHraser, (OTOBBICTABOK W T. M., KOTOpbIE pa3BUBAIOT 3HAHUS,
PACUIMPSIOT U COBEPIICHCTBYIOT HABBIKM YYAIIMXCS, UX CIIOCOOHOCTH K IIPOBEICHUIO
MHHOBAIIMOHHBIX OMBITOB, IPUBOJAT K HECTAHIAPTHBIM PELICHUSM U T.JI.

Teopernueckuii MaTepran 3aHITHI, pEKOMEHIALUU 110 PEHICHHUIO K KaXI0OMY U3
3aHATHUN ydauiuecs MOTYT HAaUTH Ha CTPAHUILIE YUUTENS HAa CAUTE IIKOJIBI.

B kauectBe npumMepa HUKe IPUBOJATCS MaTEpUalIbl 11l pa3pabOTKU KECOB MO
OTJEIBHBIM TEMaM MpeJIaraéMou IporpamMmsl.

Tema «AHTpomoreHHnle (axkrTopbl cpeabl M HUX BJIHMSHHE HA OpPraHu3M
YeJIOBEKa»

3aganue 3.1: Jfononnure B Tabnune 5 rpady «CpeacTsa 3alIUThI».

3apanme 3.2: CnenaiiTe BBIBOJ O BO3MOXXHBIX IYTSX MOIMAJaHUS TOKCHUYHBIX
METAaJUIOB B OPTaHMU3M YEJIOBEKA U MEpPax MPeJOCTOPOKHOCTH.

3ananme 3.3: 3anonauTe Ta0IUILY 6.

3amanue 3.4: Hanumure KpaTKuil IUIaH JACHCTBHM, O TOM, KaK MOXHO
MPEAOTBPATUTH 3arpsiI3HEHUE OKPYKAIOUIEH Cpeibl.

Onopuwvtit mamepuan 01s 3a0anui 3.1; 3.2; 3.3

Anmponozennvie haxmopwvt — €SITEIBHOCTh YEJIOBEKa, MPUBOASIIAS OO K
OpsIMOMY BO3JIEMCTBUIO Ha >KMBBIE OpPraHU3MbI, JUOO K HM3MEHEHUIO CpEelbl HX
obuTaHus (0X0Ta, MPOMBICEI, YIIOB PHIOHKI).

Pazaungaror Bo3melcTBHE  dYeOBeKa KaK  OMOJOTHYECKOTO  OpraHu3Ma
(moTpebyicHHe THWINM, ObIXaHWE, BBIACICHHE H T.J.) U €ro XO35SHCTBEHHYIO
NEATENIbHOCTh (CEJIbCKOE XO3MCTBO, MPOMBIIIIEHHOCTh, AHEPreTHUKA, TPAHCHOPT,
ObITOBas NEATENHHOCT, W T.O.). DakTopbl, CBS3aHHBIE C XO3SUCTBEHHOU
NEATEIbHOCTBIO YEJIOBEKA, HA3bIBAIOTCS MEXHO2EHHbIMU.

AHTpomoreHHsie (GakTopbl B 3aBUCUMOCTU OT XapaKTepa BO3AEHCTBUI JENAT HA
JBE TPYIIIIbI:

— akmopvt  npamo2o eauAHUA — OBTO HEMOCPEJICTBEHHOE (MPsSMOe)
BO3/ICHCTBHE YEIOBEKa Ha OpraHu3M (CKalllMBaHHWE TpaBbl, BbIpyOKa Jieca, OTCTpE
YKUBOTHBIX, OTJIOB PBIOBI U T.1.);

— (hakmopvl KOC8EHHO20 6IUAHUA — OTO OIOCPEIOBAaHHOE (KOCBEHHOE)
BO3/ICIICTBHE HA OpraHu3M (3arps3HEHUE OKpPYXKAIOUIEH Cpelibl, pa3pyllieHue
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MECTOOOUTaHUM, OECITOKOMCTBO | T.1I.).

B 3aBHCHMOCTH OT MOCHENCTBUI BO3AEUCTBUSI aHTPOIMOT€HHbIE (DaKTOPBI JEISAT
Ha CJIEIYIOLIUE TPYIIIbI:

— noaoxcumenvhvle Gakmopvr — QaKTOPbl, KOTOPHIE YIY4YIIAIOT KU3Hb
OpraHU3MOB WJIM YBEJIUYMBAIOT X YUCICHHOCTH (pa3BelI€HHE U OXpaHa >KMBOTHBIX,
II0CaJIKa ¥ MOJIKOPMKA paCTEHUM, OXpaHa OKpYKarolen Cpesibl U T.1.);

— ompuyamenvuvle @akmopst — (QAKTOPBl, KOTOpPbIE YXYIIIAIOT >KU3Hb
OPraHWU3MOB WJIM CHIDKAIOT WX YHCICHHOCTh (BBIPYOKAa JEPEBBEB, OTCTPEN
’KUBOTHBIX, Pa3pylIeHUE MECTOOOUTAHUH U T.1.).

Bo3zaeiicTBue 4denoBeka Ha MPUPOAY MOKHO KIACCH(PUIMPOBATH PA3THUHBIM
oOpazoM. Hampumep, pazgenutrb Ha pa3pylIUTENbHOE, CTAaOWIM3UpYIOIlee W
KOHCTPYKTHUBHOE U T.]I.

Paspywmiumenwvnoe  (Oecmpykmuenoe) 6o030eiicmeue —  4YEJIOBEUYECKad
NEeSTEeNBHOCTh, BEAYIAs K yTpaTre MPUPOAHOWU CpPeoil CBOMX IOJIE3HBIX YEIOBEKY
kauecTB. Hanpumep, cBeieHne J0XKAEBBIX JIECOB MOJ| MACTOMINA WM IJIAHTAllMH, B
pe3ynbTaTe 4ero HapymaeTcss OMOTeOXUMHYECKUI KPYTOBOPOT BEMIECTB, U MOYBA 32
JIBa-TPH roJia TEPSIET CBOE IIOAOPOINE.

Cmabunuzupywouwiee  6o3deiicmeue —  4eJIOBEYECKass  JEATCIbHOCTbD,
HalpaBJIeHHAasT HAa 3aMeJICHHE ACCTPYKUMHU (pa3pyllieHHUs)) OPUPOTHON Cpeanl B
pe3yJibTaTe XO35MCTBEHHOW NEATENIbHOCTH 4YeaoBeka. Hampumep, moyBo3amuTHbIC
MEpOMPUSTHUSI, HAIPABJICHHBIE HA YMEHBIIIEHUE 3PO3UH MOYB.

Koncmpykmuenoe 6030eiicmeue — yenoBeueckas AesTENbHOCTb, HAIIPaBJIEHHAs
Ha BOCCTAHOBJICHUE MPUPOJHON Cpenbl, HAPYIIEHHON B pe3yJibTaTe XO34MCTBEHHOU
NEeSTENBbHOCTH YEJIOBEKa WJIM MPUPOJHBIX MpoiieccoB. Hampumep, pekyiabTUBaLUS
JaHAIAaTOB, BOCCTAHOBJIEHUE YHCIEHHOCTH PEJIKMX BUIOB )KUBOTHBIX U PACTCHUH U
T.1.

Pa3zpymmTenbHOe BO3EHCTBHE MOKHO Ha3BaTh OTPUIATENbHBIM (HETaTUBHBIM),
a CTaOMJIM3HUPYIOLIEE U KOHCTPYKTUBHOE — MOJIOKHUTEIbHBIM (ITO3UTUBHBIM).

KoHiienTpamnus cBUHIIA B OKPY’KalOIIEH Cpelie MOCTOSHHO YBEJIMYMBAJIACh BO
BCEM MHpPE C TOTO BPEMEHH, KaK YEJIOBEK CTaj JO0OBIBaTh W HMCIOJIH30BATh CBHHEI]
okosio 800 r. mo Hame 3pbl. B pe3ynbrare TUNHWYHAs KOHLUEHTpAUus CBUHLA B
opranuzMme coBpeMeHHoro uesnoBeka B 500-1000 pa3 Bbelmie, 4em y YeJIOBEKa,
UBILETO 10 HACTYIUICHUS WHIYCTPUAIbHON »3noxu. VckirodeHueMm SIBISEeTCS
BBICOKOTIOCTABJICHHBIE JPEBHHE PUMIISIHE, Yy KOTOPHIX HAOII0AI0Ch OTpaBJICHHUE
CBHUHIIOM, CBSI3aHHOE C MCITOJIb30BaHUEM CBUHIIOBBIX TPYO JJISI XpaHEHUs] HAITUTKOB.
HeGoubiioe KOIMYECTBO CBUHIA MOMAJAET B HAlll OPraHU3M BMECTE C BO3IYXOM,
KOTOPBIM MBI BIIbIXa€M, C IMHUINEH, KOTOPYIO MBI yHoTpeOJisieM, U C BOJOH, KOTOPYIO
Mbl mbeM. Okosio 10% cBuHIIA, MOMaBIIETO B KPOBb, BBIBOAUTCS M3 OpPraHU3Ma,
OCTaJIbHOE KOJIMYECTBO CBHHIIA HAKAIJIMBAETCs B KOCTsX. JleTu B Bo3pacte 110 AEBATH
JeT OoJibllle TOABEPKEHBI OTPABJIICHUIO CBUHIIOM, IIOCKOJIBKY UX OpraHu3M
ycBanBaeT ero ObicTpee. OrmnacHble KOHIEHTpPAllMM CBUHIIA MOTYT TaKXe
nepeaaBaThCsl OT OEPEMEHHBIX KEHIIMH K €III€ HE POJIUBIIUMCS IETSAM.

B Pecnybnmuke Kazaxcran QyHKIIMOHUPYIOT KPYMHBIE METALTyPrHYeCKUe
npennpustus (Ycre-Kamenoropekuit metamnyprudeckuii kommieke AO «Kazuunk»,
AO «lOxmonumeTramm» u Jp.), B OKPECTHOCTSAX KOTOPBIX 00pa30oBajUCh OOIIUPHBIC
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OMOTEOXUMHUYECKHUE OO0JIACTH.

B Kazaxcrane exerogHo ¢ HIpPOMBIIUIEHHBIMU

BbIOpOocaMu B aTMOC(EpHBIM BO3yX IMOCTyMaeT O0oJjiee THICSYM TOHH CBHHIIA.

«Jlumepamu» B 3TOM  Iporecce

SABJIIIOTCA

KapaFaHI[I/IHCKa}I, Boctouno-

Kazaxcranckas u HOxHo-Kazaxcranckas o0yactv, Ha JOJHO KOTOPBIX MPUXOIUTCS
99,8% ot o61Iero oobeMa BRIOPOCOB CBUHIIA B cTpaHe (Tabiuia 4).

Tabnuna 4 — CBUHEI: UICTOYHUKH, ITOCIEJCTBUS, 3alIUTHBIC CPECTBA

NCTOYHUKH

- BBI6p0CbI aBHAallTMOHHBIX HBHFaTeHeﬁ

- HHCEKTHUIINUIbI

- KpacKH Ha CBUHIIOBOW OCHOBE
(MacysiHbIe KPACKH)

- CBUHIIOBBIC TPY6LI NI CO CBUHIIOBBIM
IOKPBITUEM

- aKKYMYJISITOPBI OT aBTOMOOUJIEN

- IPpOoHUCCC MOJIYUCHHUA CBMHIIA U3 PYbI

- y1oOpeHus U3 KOCTHON MYKHU

- aBTOMOOMJIbHOE TOILIMBO C

MOBBIIIEHHBIM COJEPKAaHUEM CBUHIIA
(BBIXJIOITHBIE Ta3bl)

- KepaMU4eCcKHe MOKPHITUA Ha dapdope | - mpumnoun

- (ppyKTHI, OBOIITH, BEIpAIIIEHHBIE BOJIU3U
aBTOMOOMITBHBIX JIOPOT

- CUTapPETHBIN JIBIM

- IIbJIb X1 YaCTHUIBI OT KPACOK Ha
CBI/IHHOBOﬁ OCHOBC

IHOTEHIIMAJIBHBIE IMTOCJIEACTBUA

- ocTpble 001N B 00JIACTH KUBOTA - BEPHOCTb IIPEKPALICHUS pOCTa U
pa3BUTHSI HOBOPOXKJIEHHBIX

- aHEMUs - BO3/ICHICTBUE HA CUHTE3 BUTaMuHa D
- ApTPUT - IOPAYKEHHE MOYEK

- BBICOKAasi BO30YJITUMOCTh - IOpaXKeHHE MEeYEHU

- IEpEHaIPSKEHUE - ICUXWYECKUE 3a001eBaHus

- BOBHCﬁCTBHC Ha CUHTE3 reMorjIo0nHa - HOTCPs alllICTUTA

- HApYLIEHNUE PENPOAYKTUBHOU
(GYHKIIMH Y KSHIUH

- HEBPO3
- ¢1a00CTh MMMYHUTETA

- mapajauyu
SAHIUTHBIE CPEJICTBA
- BATAMUHBI TPYNIIbI B - sutamud C - ButamuH D
- KaJIbIIUH - Maruuu - IUHK
- IEKTUHOBBIE COEAMHEHUS | - AJIbTMHAT HATPUS - pa3JIuYHbIE COpTa
KaITyCThI

Pmyms mMpOKO NPUMEHSIIACH CO BpeMEH PUMCKOM HMIIEpUM U 1O HAIMX JTHEW.
B JlpeBnem Pume pTyTh uHcHoONb30BajlaCh MPH OYUCTKE cepedpa M 30510Ta OT
npumeceil. C ApeBHUX BPEMEH U /10 HAIUMX JHEH MIaxTephl U paboune OYUCTHBIX
YCTAaHOBOK CTpajaii OT pa3lIM4yHBIX 3a0oneBaHuil. EcTh M apyrue omacHele
npodeccun. BeipakeHue «cyMmaciieAmui Kak IUISITHBIM MacTep» OOBSICHIETCS TEM,
YTO UUISIIHBIE MAcTepa ITOCTOSSHHO IIOJBEPrajuch BO3JIECUCTBUIO PTYTHBIX
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COCIMHECHMM, WCIOJb30BABIINXCS TPU U3TOTOBICHUH (DETPOBBIX IUIAMN, W
BIIOCJICJICTBUM YaCTO CXOJWJIM C yMa.

Kpome 6e3ymusi k mpu3HakaM PTYTHOTO OTpPaBJIEHHUS OTHOCSITCS OJETHOCTD,
BBINIaJICHUE 3Y0OB, HapylIeHHUE JACATEILHOCTH TOJIOBHOTO MO3Ta W H3MEHECHHE
JBUTATENbHBIX peduiekcoB. [Ipu IIuTETbHOM KOHTAKTE C PTYThIO BO3MOXKHBI KOMa U
CMEPTEIIbHBIA UCXO.

OcHOBHAsi 10711 TIOCTYIUICHUST B OpraHuW3M PTYTH TPOUCXOAUT B BHJIEC
«cepeOpstHBIX» 3YOHBIX MIIOMO. OTHENbHbIC HAMIOJHUTEIN U3 aMajbraMbl COJepKaT
1o 40-50 % prytu. [TogoOHbIe TIOMOBI BBI3BIBAIOT MOCTOSIHHOE JIEWCTBHE sija HA
opranusM. llox Bo3nelcTBMEM PTYTH CHMXKAETCA HUMMYHHTET OpraHusma. PTyTs
COKpAIaeT KOJIMYECTBO OEJbIX KJIETOK KPOBH, BKIIIOUAs T-KJIETKH, YHUUYTOXKAIOIIHE
WHOPOJHBIC TEJIa B OPTaHU3ME.

M cToYHMKY ¥ TTOCIEACTBUS ICUCTBUS PTYTH IIPUBEICHBI B TA0IUIIEC 5.

Tabnuna 5 — PTyTh: HICTOUYHUKH, TTOCJICACTBUS, CPEJICTBA 3AIUTHI

NCTOYHUKH
- MUHEpAJIbHbIE YA00peHUS - HEKOTOPBIC Ma3H
- pBIOBI B 3arpsI3HEHHBIX BOJIOEMAX - OT/ICJIbHBIC KOCMETUYECKHE CPECTBA
(0COOEHHO KpEMBI JIJII CMSTYEHUST KOXKH )
- TIIOMOBI U3 aMaJIbraMbl - IECTUIIN/TBI
- B3pbIBYATHIC BEIIECTBA - JICKAPCTBEHHBIE CPEACTBA
- YHTHUITUIBI - (OTOIUICHKH
- POMBIIIJICHHBIE OTXO/IbI - IJIACTMACCHI
- BOJIOOMYJILCHOHHBIE KPACKU
MMOCJEJACTBUSA
- BBI3BIBAIOT AJUIEPTHUCCKHUE PEAKITUN | - TOPAKECHUE MTOYEK
- apTpUT - IOTeps Beca
- BPOXK/JICHHBIC AC(PEKTHI - HEBPOJIOTUYECKUE HAPYIIICHUS,

MPUBOJSIINE K SMUIIETICUU, UHCYIIBTY U
OOLIMPHOMY CKJIEPO3Y
- HApYIIEHUs] MO3TOBOM JAESTENBHOCTU | - OCJIA0JICHUE UMMYHHOU CHCTEMBbI

- HAPYILLEHHUE CTPYKTYPbI - BPEAHOE BO3JCHCTBUE HA PA3BUTHE
COEAUHUTEIILHON TKaHU JIOKTEBOTO U nIoaa
KOJICHHOT'O CYCTaBOB
- YXYyJILLIEHUE 3pEHNUs], KaTapakTa, -YMEHBIIEHNE KOJIMYECTBA JIEMKOLIUTOB
CJIEeNOoTa
- ICNIPECCUBHBIE COCTOSHHUS
CPEJACTBA 3AIIIMTHI
- IUIIEBBIE BOJIOKHA - XOpolIee NUTaHue
- pa3nU4HbIE COPTA KAMYCTHI - CEJICH

MaxkcuManabHOE KOJIMYECTBO PTYTH BbIsiBIeHBI y 80% priO (Cydak, OKyHb,
I1yKa), OOUTaOIMX B IPECHBIX BojgoeMax KaHalbl M 3aHMMarOLIUX BBICOKHE YPOBHU
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B muieBbIx nemnsgx. B CIHIA ¢ 1900 roma ObIJIO MCIIOJB30BAHO B XWMHUH, CEIHLCKOM
XO035IUCTBE M MPOMBINIJIEHHOCTH CBbIe 160 MMWIITMOHOB (GYHTOB PTYTH. PTyTh
ABJSIETCA KyMYJSITUBHBIM si10M. OHa TNOCTYNAaeT B OKPYKAKOUIYKD Cpely B BHUIIE
TOKCUYHBIX MMApOB WUJIU AJOBUTHIX OPraHUYECKHX (POPM, U3BECTHBIX IMOJ Ha3BaHUEM
METWIPTYTb. METWIPTYTh NIPOHUKAET B BOJlY U HAKAIIMBAETCS B MUILEBOU LEMTOYKE.
B Havane mnuineBod NENOYKH MPOUCXOAUT 3arps3HEHUE PTYThIO OOJBIIMX PHIO,
HaIrpuMep, MeU-phIObI.

Kaomuit moxer OBITH OIacHBIM Oosee, yeM cBuHEI. O4YeHb TOKCHYHBIMU
OBIBAIOT KaJMHEBas MHUIb W Tapbl. BiusHue kaaMus TPUBOAUT K CEPbE3HBIM
3a00JICBAaHUSIM BHYTPEHHUX OPraHoB (MMOYEK M JICTKHX) M CIIOCOOCTBYET Pa3BUTHIO
paka. Kaamuii mHMpOKO MCHONB3YIOT JUIsi MPOU3BOACTBA HHUKEIIb-KaJMHUEBBIX
AKKyMYJISITOPOB, TaKK€ B KaueCTBE MUIMEHTAa W OTBEPAUTENS MPU H3TOTOBJICHUU
mnactMacce. KagmueBoe raapbBaHMYECKOE MOKPBHITHE 3AUIUIIAET CTalb OT KOPPO3UHU.
VYyeHble YCTaHOBWIIN, YTO KYPUJIBIIIUKH UMEIOT 3HAYUTENIbHBIC KOJIMYECTBA KaAMUs B
opranusMe. «IlaccuBHbIE KYPUJIBIIUKU», TO €CTh JIIOJHM, OKPYXAIOIIUE KYpPSIIUX,
TaK)Xe MPUHUMAIOT 00YCJIOBICHHOE KOJWYECTBO KaaMus. KagmMuil - KyMylIsITUBHBIN
S W TOJIBEpraeT uejoBeKa K pa3HbIM OTpaBieHUsAM. [lopoxmgaeT runepToHHIO,
MOCTyNaeT B MOYKU U HAKAIUIMBAETCS, CHIDKACT UMMYHHUTET. M3nuinek kaamusi B
OpraHu3Me COKpalllaeT MPOJAOJKUTEIbHOCTh JKWU3HHU, TOPOXKIAET aHEMUIO,
BO3/ICICTBYET Ha META0OJIM3M I[MHKA, KAJIbIIMS, Keje3a, MeIu, MapraHila U CeJieHa,
MIPUBOINT K 3a00JI€BaHUSAM JIETOUHBIX MYTE€H U YMEHbIIIAET KOJIUYECTBO JTUMQPOIIUTOB
B KpoBu. OTpaBiieHHE KaJIMUEM MPUBOJIUT K HAPYIICHHUIO PabOThI cep/iia, COCYIOB,
muctpoduro medeHu, nodyek. OOMUMNA MMMYHHUTET CHHXKACTCS H3-3a HAPYIICHUS
(GYHKIUNA BCEX OPraHOB, KU3HEHHO BAYKHBIX JIJI1 UMMYHHOUM CHUCTEMbI U YMEHBIIIECHUS
KoJim4ecTBa T-kieTok (Tabmnuma 6).

Tabmuma 6 — Kagmuii: mpoucxoxaeHue, moCaeACTBHS, CPEICTBA 3aIUTHI

IMPOUCXOXKIEHUE

- CUT'apeTHBIN JbIM - 3arpsi3HEHUE BO3AyXa IPOMBIIIIECHHBIMU

IpEeIIPUITUIMU
- INIOJOPOJHBIN CJIOU IOYBBl | - METAJUIYPIHs
- MUHEpaJIbHbIE y100peHus - JIbIM U3 TPYO

- 00paboTaHHBIE 3€pHA 3]1aKOB

MNOCJIEACTBUA
- [10/1aBJICHUE AHTUTEI - HapylUIeHHe MeTa00I13Ma KajbIHsl
- LIEJIYIIEHUE KOXKHU - IOPAKEHUE MOYEK
- cepJieuHble 3a00J1eBaHUs - BBITNIA/ICHHE BOJIOC
- TUIICPTOHMUSI - IOTeps IUHKA OPTraHU3MOM

CPEJACTBA 3ALIUTLI

- utamuH C u apyrue - IMLIEBbIE BOJIOKHA
AHTHOKCHUJAHTbI
- KaJIbLIUHI - pa3JMyHbIe COPTa KaIlyCThl
- CeJIeH - IUHK
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Anromunuii — 3TO JIETKUKA MeTajul, 00JaJaronuii TOKCHYHBIM CBOMCTBOM. B
TEUEHHE MHOTHX JIET HUKTO HE NOJO3PEBaJ, YTO OPraHU3M YEJOBEKa MOXKET €ro
BIIMTBIBaTh, HO €r0 BCE €IIE HUCIOJb3YIOT MPU M3TOTOBIECHUH KYXOHHOM MOCY/IBI.
AJOMUHAN NPUMEHSIOT JJIs1 U3TOTOBJIEHUS MHOTUX MEIMIIMHCKUX YCTPOMCTB. Penko
€ro HaXoJAT B COCTaBE MUTHEBOU BOJIBI.

JlukBupanus TakMX HWCTOYHMKOB aJIOMHUHMS, KaK anioMuHueBas (oibra,
KyXOHHAasl TOCy/a, aHTUOKUCIIUTEIIb, YPE3BBIYAHHO BAXXKHA, TAK KaK B MUIIE YK€, KaK
MPAaBUJIO, IPUCYTCTBYET HEKOTOPOE KOJMYECTBO QAIOMUHUA U3 IPUPOJHBIX
MCTOYHUKOB (TI0uBhbl). Kak u apyrue npuMecH, KOHIEHTpALHS aTFOMHUHUSL BO3PAcTaeT
mo mnumieBo 1enu nuTaHua. OOHapyKeHO, YTO y OOJBHBIX C CHUMIITOMOM
AnpireiiMepa (ctapdyeckoe ciiaboyMue) KOJUYECTBO aIOMUHHUSI B KJIETKaX MO3ra
MPEBBIIIAET HOPMY B 4YeTbIpe pasza. bosnbmume n03bl QIIOMUHHS MOTYT CTaTh
HMCTOYHUKOM JTOW Oose3Hu. Taxke alfOMUHUN SBISECTCA NPUYUHON TOSBICHUS
MOBBIIIEHHONW BO30YJUMOCTH M HapyLIEHUs MCHUXOMOTOPHBIX peakuuil y nereil. B
Tabnuie / NaHbl MOJAPOOHBIE CBEAEHUS 00 MCTOYHMKAX alFOMUHHUS M BO3MOXKHBIX
MOCJIEICTBUSIX €TI0 NECHUCTBUSL.

Tabnuna 7 — ATIOMUHUN: IPOUCXO0KICHUE, TTOCJIECICTBUS, CPEIACTBA 3AIUTHI

IHNPOUCXOKJIEHHUE

- mocya (0aHKM) U3 aTFOMUHUS

-KYXOHHas 1rnocyaa

- I€30/I0PAHTHI

- ajJroMuHueBas (Gospra

- AHTUOKUCINTCIIb

- IIMTbEBAasA BOAA

- IOPOILLIKH MPECCOBOYHBIE C
AIOMOCYJIb(haToOM HaTpHsI

- COJIOHHHA
- IPOTHUBHU U CKOBOPOJIKHU

- HEPEPBIBHOE YIIOTpEOICHUE
CTOJIOBOU COJIA

- CTa0MIN3UPOBAHHBIN aCIUPUH
- HEKOTOpBIE COpTa ChIpa

MNOCJIUEACTBUA
- aHEeMU - HapylieHne PyHKIMN NIIMTOBUIHOMN KeJle3bl
- 6one3Hp Anureiimepa - TpaHC(OPMHUPOBAHUS KIETOK MO3ra U
- KOJIUT HEPBHOU CHCTEMBI

- aIrp€CCUBHOCTL TOAPOCTKOB

- BBICOKasl BO30YJIUMOCTh Y JieTel

- yrHeTeHHe QyHKIIMU
NapanuTOBHIHON JKEJIe3bl

- TUAJM3HOE CIIab0yMHe
- TOJIOBHBIE 0O0JIH

- HCBPOJIOTHYICCKUC ITOPAKCHUA

- HeOOJIBIIION YPOBEHD KAJIBIIHSI B OPTAaHU3ME

CPEACTBA 3AIINUTHI
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Tabnuma 8 — AnbTepHAaTUBBI HEKOTOPHIM OMIACHBIM OBITOBBIM XUMUKATAM

XuMuKaT AJIbTepHATHBA O06ocHOBaHME
JlezomopanT [IpoTpuTte 3yOBI MUIIEBOM COMON. DTO
OTJIMYHOE CPEJICTBO JIJIsl YHCTKHU 3yOOB.
CpenctBo nis JIns oTTMpaHus MIATEH UCIIONB3YHTE
YUCTKHU JYXOBOK NULIEBYIO cony. s ynaneHus xupa

OCTaBbTE HA HOYb YETBEPTh YAIIKH
HAIIATBIPHOTO CIIUPTA B JYXOBKE U Ha
CIEYIOIIEE YTPO NPOTPUTE MUILEBOMN

COJI0M;

MOYHO YHCTUTh TEILIYIO IIJIUTY COJIBIO

Cpenctsa niis
MOJIMPOBKHU CTEKOJT

CpenctBa nis
YHCTKH 00YBU

[IaTHOBEIBOIUTEIIN

[Momuponwu nnst
Mebenn

Kocmernka n
naphromepus

IHonmu>THIIEHOBEIE
YIaKOBKHU

IlecTnomae:

Onopustit mamepuan 011 3a0anus 3.4

HauOonbiryto  omacHOCTh [Jii  4YeJlOBeKa M SKMBOTHBIX  MPEJICTABISIOT
HDKOTOKCUKAHTBl. IKOMOKCUKAHmMBL — 8peOHble XUMUYECKUe  eeuiecmed,
3AZPAZHAIOWUE OKPYHCAIOWYI0O CPedy U Ompasnaluue Haxooauwuecia 6 Hell
scuevle opzanusmovl. OCHOBHBIMU HCTOYHMKAMU WX TIOCTYIUICHHUS SIBIISIIOTCS
OpEeAnpusiTas: XUMUYECKOM  oTpaciu, HedTenepepadaTbiBalomed  OTpaciu,
METaJNTypru4ecKoi OTpaciu, AepeBooOpadaThIBaloOlIed OTpacid, TOIUIMBHOW U
IpYyTUX MPOMBIIIICHHBIX OTpaciel; TpancnopT; TOLl m apyrue sHepreTuydeckue
YCTAaHOBKM,  CEJIbCKOXO3AWCTBEHHAs  OTpacib  (MHHEpajdbHBIE  yI0OpeHUs,
nectuuuael); ADC Takke NpEeanpusaTHs, HWCHOJIb3YIOIIME ATOMHYIO HHEPTHUIO
(pamIMOHYKJIH/IBI) U T.J.

HawnGosnee omacHpIMU BEIIECTBAMU SIBIISIIOTCS TSDKEJIBIE METaJUIbI, TaK KaK OHU
He BeIBOTCs M3 opranmsma (Hg, Co, Mo, Pb, Cd, As, Zn, Cu u ap.).

ABTOMOOWIBHBIA TPAHCTIOPT SBJSETCS OJHUM W3 OCHOBHBIX 3arpsi3HUTENEH
atMocepsl okcugamu azota NOy (cmecbro okcuaoB azota NO u NO,) u yrapuaeim
razom (oxkcugom yriepona (1), CO), conepxaiuMcs B BBIXJIONHBIX T'a3ax. Hanbosee
pacnpoctpaHeHHble u3 HuX npuxoaurcs Ha CO u NOy (60% ot oO1uiero 3arpsi3sHeHUs
atMocdepsl). HeraTuBHble TOCIENCTBUS BO3JEHCTBUSA BBIXJIOMHBIX Ta30B Ha
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OpraHu3M YeJIOBeKa MpUBEeHBI B TabmuIe 9.
Tabmua 9 — BiausiHUe BBIXJIOITHBIX Ta30B aBTOMOOMJIECH Ha 370pOBbE YeJIOBEKa
(mo X.®. dpenuy, 1992)

BpenHnsbie BemecTBa Pe3yabTaThl BO31eiICTBUSA HA OPraHM3M 4YeJI0BEKA
Oxcup yriepoaa [IpensTCTBYET MOCTYIUICHUIO KHCIOPOa B KPOBb, UTO
0cabIIsieT MBICTUTENbHBIE CIIOCOOHOCTH, TOPMO3HT
pedIeKChI, BBI3BIBAET COHJIMBOCTh U MOXKET OBITH
MPUYUHON TTOTEPU CO3HAHUS U TIPUBECTU K CMEPTEIHLHOMY
UCXOY

Oxcup a3ora YBennurBaeT 4YyBCTBUTEIHHOCTh OPTaHU3Ma K BUPYCHBIM
3a00JieBaHUSM (TUIIA TPHUIINA), pa3ipa)kaeT JerKue,
BBI3bIBACT OPOHXHUT U THEBMOHHIO

O30H Paznpakaer cnmu3ucTyio 000JI0YKY OpPTraHOB JIbIXaHUS,
BBI3BIBACT KallleJIb, HAPYIIaeT paboTy JETKUX; CHUKACT
COTPOTHUBIIIEMOCTb K MPOCTYAHBIM 3a00JICBaHUSM;
000CTpsIeT XpOHUYECKHUE 3a00JICBaHMS CEP/IIla, BHI3BIBACT
acTMy, OpOHXUT

Tsxenpie MeTaIbl Br3biBatoT pakoBbie 3a00€BaHUS, HAPYIIAIOT IMOJIOBYIO
CUCTEMY U Te(DEKTHI Y HOBOPOKICHHBIX

[To onenkam BO3, ynenbHbBIN BeC BIUSHUAS OTACIBHBIX (PAKTOPOB HA COCTOSHUE
3JI0pOBbsl COCTaBisieT: 00pa3 ku3Hu — 49-53%; reHeTHUecKkue U 3KOJOTUYECKHE
dakTopsl — 18-22%; oxpyxatomas cpeaa — 17-20%; coctosiHUE 31paBOOXpaHEHUS —
8-10% (Tabmumna 10).

Ta6muua 10 — Dxonorudeckas XapaKTepUCTHKA JIECATH TIIaBHBIX 3arps3HUTEICH
ouocepsl

3arpsi3HuTEJIb JKOJIOTHYECKAS XaPAKTEPUCTHKA
1 2

Yriekucasii OO6pa3syercs npu CropaHud BceX BUAOB TOIUIMBA. ETo copepikaHus

ras B aTMoc(epe MPUBOIUT K MOBBITIICHUIO €€ TEMIIEPATYPhI, YTO
TPO3HT MOCJEICTBUSIMU TJI00ATEHOTO MOTETUICHHUS.

Oxkuch OO0pa3yeTcs mpu HEMOJTHOM CropaHuu ToruBa. Hapymraer

yrieponaa TETJIOBOM OajlaHC BEPXHEH aTMOC(hEpHI.

CepHHUCTBI B 0CHOBHOM cOEepKUTCS B AbIMaX MPOMBIIUIEHHBIX

ras npennpusatuid. [lopoxaaeT obocTpeHre pecnupaTopHbIX
3a0o0seBaHui, OKa3bIBA€T Bpel pacTeHUusM. PazbegaeT U3BECTHSIK U
HEKOTOPBIE TKAHH.

Oxucibl a30Ta | Y4acTBYIOT B 00pa30BaHUH CMOTA M BBI3BIBAIOT PECTTUPATOPHBIC
3a0oeBaHus U OpOHXUT y MitasieHiieB. CriocoOCTBYIOT
YpPE3MEPHOMY PACTEHHUU B BOAHOU Cpelie.

151




[Iponomxenne Tabnumpst 10

1 2
docpatsr Copepxatcs B ynoOpeHusx. [ maBHbIN 3arps3HUTENH BOJ B peKax U
o3epax.
PryTh OnuH 13 ONacHbIX 3arpsI3HUTENIEH MUIIEBBIX MPOAYKTOB,

0COOEHHO MOPCKOTro Mpoucxoxaenus. HakannuBaercs B
OpraHu3Me U BPEJHO JIEUCTBYET HA HEPBHYIO CUCTEMY.

CBuHel Bxoaut B coctaB B 6eH3uHa. Bo3neicTByeT Ha (hepMEHTHBIE
CUCTEMEBI U1 OOMEH BEIECTB B )KUBBIX KJIETKAX.
Heds Bri3piBaeT rubenb MIaHKTOHHBIX OPTaHU3MOB, PHIOBI, MOPCKHUX

IITUL 1 MJIICKOIMUTAIOINX.

JAT u npyrue | O4eHb TOKCUYHBI 151 pakooOpa3HbIX. Y OUBatOT peiOy U

INECTULIN b OpraHu3MBbl, CIIYKallIUC KOPMOM JIJIA pbl6. MHorue sBISIFOTCS
KaHIICPOTCHAMM.

PaI[I/IaIII/IH HpI/I IMPECBBIIICHUN AOITYCTUMBIX 103 IIPUBOJHUT K
3JI0Ka4YCCTBCHHBIM HOBOO6pa?>OBaHI/IHM N IrCHCTUYCCKUM
MYyTallusaIM.

Tema « Heprb — McuepnaeMbiii pecypce»

Tema keiica: JloObIBalomme 0Tpacju NPOMBINLIEHHOCTH — J1aro UJjim Bpea?

Heab — BoisiBuTh BausiHue HeTeq00BIBAIOIICH OTPACIN MPOMBIIIEHHOCTH Ha
skocucteMy Kacnmickoro mops.

dopMa npoBeAeHUs — JUCKYCCHS.

Pabota Haxa keiicoM ocymiecTBisieTcs B 3 aTana:

1. UnauBuayanbHas paboTa 00ydaeMbIX ¢ MaTepuaiamMu Kemca.

2. PaboTa B MajnbIX rpynmnax.

3. IIpe3enHTanuss U sKcrepTr3a pe3yJbTaToOB padOThl MajbIX TPyl Ha OO0IIeH
JTUCKYCCHHU.

PexoMeHnaanuu no aHajmM3y Kemca:

1. O3HaKOMBTECH C CUTYaLIUEH.

2. OmnpenenuTe 3HAUNTENbHBIE (PAKTOPHI.

3. AHanu3upyiTe ornpeeeHHbIe BaMU 3HAUUTEIbHbIE (DaKTOPBHI.

4. Onpenenute NEeHTPaIbHBIN BOIIPOC.

5. OueHure Kaxayl albTepHATUBY U BbIOGpUTE JIYUIIyI0 Kak Ball
PEKOMEHIYEMBIN KypC JIEUCTBUM.

6. OnpenenuTe OCHOBY JIJISl BAIlIEro BHIOOPA.

3apanme 6.1: OxapakTepu3oBaTh padOTy HEPTIHOTO MECTOPOXKIEHUS Ha
npumepe Kamaranckoro He)TIHOro MECTOPOKACHHUS.

3amanue 6.2: IlpoaHanu3upoBaTh OCOOCHHOCTH BO3IEUCTBUSL HEDTIHOM
OTpaCIId Ha OKPYXaIOIIyto cpeay (Ha 6uopaznoodpazue Kacnuiickoro Mopsi).

3apnanme 6.3: OmnpenenuTb BO3MOXHBIE IMYTH CHUXKEHUS HEOIAronmpusTHOrO
BO3J/ICHCTBUS HA OKPY’KAIOIIYIO Cpeay HE(TEra30BbIX MMPOEKTOB.

3apanne 6.4: Paspaborath TyTH pEHICHHS, CIIOCOOHBIE  CMSATYUTH
AKOJIOTHYECKYI0O OOCTaHOBKY Ha CeBEepHOM moOepexkbe Kacmuiickoro wmopsi.
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OO0ocHy#lTe, MOYEeMy 3TO pEIIeHUE BbI CUMTACTe HAWOOJIee MOAXOMSINNUM B JaHHOU
cutyanuu’?

Texcrhl Keiica.

*k*

Hepre sTO Kie€iikas, MacisHHCTas >KUIKOCTb, COCTOSINAs W3 CIOMXKHBIX
VTJI€BOJOPOJOB M HEOOJBIIOTO KOJIMYECTBA COCIMHEHUN, COJAEPKAIUX KHUCIOPO/I,
cepy u a3oT. Celpas HETh M MPUPOAHBIN ra3 YaCTO BCTPEUAIOTCS Ha HEOOJBLION
riyOrHe, KaK Ha Cylle, Tak U Ha JIHEe OKeaHa.

HaunGonee nennast HedTh OOBIYHO MOJ] HA3BAaHUEM JIETKOM, MM 00ECCEPEHHOM,
COJIEP’KUT HEOOJIBLIOE KOJUYECTBO CEpPbl U PAI IPYTHMX BEIIECTB, KOTOPBHIA MOMXKHO
MIOTOM JIETKO NPEBpaTUTh B OCH3MH. UeM MeHblIe COJepKaHUU Cepbl, TEM MEHBIIIE
BbIXOJAa AMOKCHIA cepbl B arMmocdepy npu cxkuranuu HedTu. Hammenee neHHoi
CUMTaeTCs TsKenas, Wik cepHucTas HedTb. OUeHb TPYJHO OYMILATH U JOPOKE
00X0IUThCS MpeBpalleHue Takol He()TH B OEH3HH.

Ecnu nox aHTUKIMHAIBHBIM TOJHATHEM UMEETCSI JOCTATOYHOE JABJICHUE BOJIbI
U TPUPOJHOTO Ta3a, HEKOTOpPOE KOJUYECTBO HEPTH MOXKET MOJHATHCS Ha
MOBEPXHOCTh, €CJAM B OTOM MecTe€ NpoOypUTh CKBAXKMHY. Takue CKBaKUHBI
Ha3bIBalOTCS HEPTAHBIMU (oHTaHamu. M3BiedeHHe MEepBUYHON HEPTH BKIIOYAET B
ce0s1 BbIKauMBaHUE HE(PTH, KOTOpas coOUpaeTcs MOJ JEUCTBUEM CHUJIbI TAKECTH HA
JIHEe CKBa)XMHbI. bosee Tspkenas v Tekydast HETh IPU 3TOM HE BBIKAUYMBAETCSL.

[locne BhIKauMBaHUA TeKyuyed HEPTH B COCEIHUE CKBAaXXMHBI 3aKAUMBAETCS
BOJIa, 4TOOBI OCTaBIIasics OoJiee TsKenasl cblpas HEPTh NMPOHUKIA B IIEHTPAIbHYIO
CKBa)XMHY U IMOAHSIACH HA MOBEPXHOCTh. JTa NMPOLELypa U3BECTHA I10J HA3BAHHEM
BTOPUYHOIO MeToja J00bruu HepTu. OOBIYHO MpH H3BJICYEHUM MEPBUYHON H
BTOPUYHOM He(PTH BBIKAUMBAETCA TOJNBKO OKoJI0o 1/3 Bceil cwlpoil HedTH,
CoJIepIKalIeiicsi B MECTOPOXKICHNHU. bylyun W3BIeUEeHHON U3 CKBaXKUHBI ChIpast HE(PTh
HAmpaBIIeTCS 1O TpyOompoBoay Ha He(dTeneperoHHble 3aBOAbl. TaM OHa
HarpeBaeTcss W NOJBEpPraercs IUCTWULALMM I BbIACIECHHUS O€H3MHA, Ma3yTa,
IU3EJIbHOTO TOIUIMBA, ac(anbTa U JAPYrUX KOMIIOHEHTOB. Tak Kak 3TH KOMIIOHEHTBI
KUIISIT MPU Pa3IMYHBIX TEMIIEpaTypax, OHM YAAIAIOTCS Ha Pa3IMYHBbIX YPOBHSX
PEKTU(UKALMOHHBIX KOJIOHH.

HekoTopeie KOMIOHEHTHI, Ha3bIBa€Mble HEPTEXUMHUUECKUMH TPOIYKTAMH,
UCIOJIB3YIOTCSl KaK ChIpb€ JJI MPOU3BOJCTBA IJIACTMACC, CUHTETUYECKUX BOJIOKOH,
HNECTULIMJIOB U MHOTHX JIPYTUX MPOTYKTOB.

***

Ha otkpeitom B 2002 romy Kamaranckom HePTIHOM MECTOPOXKICHUH
NepBOHAYANILHO TUIAHUPOBAJachk A00bua 1,5 mMitH. 6appeseit HedTH B IeHb BILUIOTH J0
2020 roga. JloObiua B TakoM 00BbeMe ciaenana Obl €ro OJHHM M3 CaMBIX OOJIBIINX
MECTOpOXKAeHuM Mupa, a Kazaxcram — ogHOM U3  BEOyIIMX  MHMPOBBIX
HedTenoObpBatOmUX cTpaH. OaHako, H3-3a 0COOOr0 XHMMHUYECKOTO COCTaBa
Ka3aXCTaHCKON HepTH (0YeHb BBICOKOE COJEP)KaHHE CEPbl U JPYTUX TOKCUUYECKUX
IpUMecei, TaKUX KaK MEPKAITaH) U TSKENbIX YCIOBHIl OCBOEHUS MECTOPOXKICHHUS
(BKJIIOYAsi OYEHb BBICOKOE JaBlIeHME HE(TH, CYypOBBIM KIMMAT M PACIOJIOKEHHE
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BOJIM3U MOpSI) OHO MOXKET B pe3ysbTaTe OKa3blBaTh KaracTpouueckoe BIMSIHUE HA
XpynKyto skocucremy Kacnuiickoro mMopsi. A Takke Ha JIOJIEed, )KUBYIIUX B 3TOM
pEeruoHe.

[To >Tum nmpuuymHam pazpaborka Kamaranckoro HEQTSHOTO MECTOPOKIACHHS
MIpUBJIEKIIA MPUCTAIBHOE BHUMAaHUE MEXIYHAPOAHBIX u MECTHBIX
HETPaBUTEILCTBEHHBIX oOpranuzanuil. O3HakomutenbHas noe3aka HIIO cobpana
MHOT'OYHUCJIEHHBIE JIOCTOBEPHBIEC JIOKA3aTeIbCTBA YMEHBIIEHUS OHOJIOTHYECKOro
pa3Hoo6pasus Ceseproro Kacmnus 3a mocnegHue HeCKOIbKO JIET.

B mae 2013 r. gump Ha Kazaxckom mnobGepexbe CeepnHoro Kacrmusi Oblin

Mecmopooicoenue Kawaean

R ok ]

Puiba «benyaa» Imuya, npununwias k niexnke Heghmu
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Haiiensl MepTBbIMU cBbiie 2000 oceTpoB U Apyrux BuAoB pei0 U cBbime 300
MOpCKUX MiekonuTaromux. O 0oye3HsIX pbIO, AENAIOMIUX WX HENPUTOTHBIMHU IS
MPOJTaXKH, COOOIIAI TaKKe MOPSKU U3 cena Jlamba (pacrosiokeHHOTO BAOJb PEKU
VYpaun, BOnu3u ATeipay), M0oJ00HBIE CBUIETEILCTBA ObLIIM coOpaHbl B ceiie bayTuHo.
Hekotopble MeCTHBIE KUTEIM COOOIIAIOT O 3HAYUTEILHOM YMEHBIICHHH PBHIOHOTO
MPOMBICIIa B TIOCJIEHEE JAECATUIIETHE KaK B ATBIpayCKo#, Tak U B MaHrucrayckou
o0nacTsaXx. DTO KacaeTcs HE TOJbKO HAXOJSAUIMXCS TMOJ yrpo30il HCYE3HOBEHUS
Pa3HOBUJAHOCTEH KaCHHUICKUX OCETPOBBIX PbIO, MOJOOHBIX Oeiyre, 3aHECEHHOU B
Kpacuyto kHury MexayHapoIHOTO COr03a OXpaHbl NPUPOJBI U MPHUPOAHBIX
peCypcoB, I KOTOpOM ceBepHas 4acThb Kacmuiickoro Mopsi OCTaercs OJHHUM W3
MOCJIETHUX PAllOHOB HEPECTa, HO U MHOTUX JAPYTHX IIEHHBIX B TOPTOBOM OTHOIIICHUH
BU/IOB.

OO1ee yMeHblIEHHE PHIOHBIX 3aI1aCOB TAKXKE MOJATBEPKICHO PYKOBOAUTEIIMU
ATBIpayCKOro pEerMoOHAIIBHOTO OTAeNa MUHUCTEPCTBA OXPAHbl OKPYKAIOLIECH CpEIIbI
u npodeccopom M. KuspoBbIM U3 HAYYHOTO IIEHTPA PETHOHATBHBIX IKOJIOTMUECKUX
npo0jeM ATbIpayCKOro HMHCTUTyTa He(pTH U ra3a. OUEeBHJIHO, YTO YMEHBIICHHUE

MO JISIIUN pBIO UMEET
3HAYUTEIBHOE BIIMSIHUE,
OTpaxkarouee 3aBUCUMOCTh

MECTHOTO HAacCeJICHHsI OT PbIOHOM
noBiu (Hampumep, B cene Jlamba
B PBHIOOJOBEIKUX  XO35AHUCTBAX
3aHITO BIUIOTH hi (o) 45%
Hacenenus u3 2500 yenoBek).
310 KacaeTcs u
PAa3HOBUIHOCTEMN KACIUHUCKHAX
TIOJICHEH, HaXOMSAIIMXCS MO
yrpo30H BBIMUPAHUS u
BHECEHHBIX B KpacHyro KHUTY,
Cesepublii Kacninii 151 KOTOPBIX

SIBIIAETCS apeajom
Mepmeavie poibwl u mionenu na Kacnutickom PasMHOMKCHH. B bayruto
O4YCBUALIbI YIIOMHHAJIN (¢}

nobepesicve
HCCKOJIbKUX OCECATKAX MCEPTBBIX

TIOJICHEW, HalJIeHHBIX Ha Oepery Manrucrayckoro peruona Cesepnoro Kacnus.

OcHOBBIBasICb Ha CBUJETENIbCTBaX >kutened cena baytuno, mpodeccop M.
Kusipos cBsa3an stotr denomen ¢ Kamaranckum mpoektoMm. CoriiacHO cOOOIIEHUSIM
MECTHOT'0 HaCeJEeHUs1 U KOHTPOJIIO npoekTa co croponsl HITO, oueHnb BeposATHO, UTO
KAaCIIMKCKUE TIOJIEHU U JPYTU€ BUAbI MOPCKUX KUBOTHBIX €KEIHEBHO OTPABIISIOTCS
CEPHOKUCIIBIMA  COEJUHEHHMSIMU W JAPYTUMH  3arpsi3HSIIONMMH  BEIIECTBAMU
Kamaranckoro He)TSIHOTO MECTOPOXKICHUS, KOTOPBIE €KEIHEBHO BHIOPACHIBAIOTCS B
Kacnuiickoe Mmope co BpeMeHH Hayalia ero pa3padoTKH.

Kax coob6maer npodeccop M. Kuspos, nobsrua 1 Tonnsl HedTn B Kamiarane
Oynetr comytctBoBath 110 Kr cepwl, KoTOpas HE MPEACTABISICT OIMACHOCTH B
KpUCTAIITMYECKOH (opMe, HO MOMKET CTAaHOBHUTHCS UPE3BBIYAWHO OIMACHOM,
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OCTaBJIeHHAsi OTKpbITOM. OHA MeEHsEeT XUMHUYECKYI0 CTpykTypy. Cepa sBusercs
[JIABHOW MPUYUHOMN KUCIIOTHBIX JOXKICH.

Ceepokacnuiickasg HEPTh coaepKUT 0K0JIO 40% TOKCUYECKUX 3arpsA3HSIOLINX
BEILIECTB, KOTOPHIE MOTYT OKa3blBaTh CHJIBHOE BJIMSHHE HA JKOJIOTHIO U 310POBBE
monei. Mepkantanbl (METUIMEpKANTaH M HJTWIMEPKANTaH) TMPUHAJIEKAT K
HanOoJiee OMacHbBIM 3arpsA3HSIONIMM BelllecTBaM, cojepskamuMmca B Kamaranckoit
HedTu. YaaneHnue mepkanTaHOB U3 ChIpod HedTU Mocie ee OObIYM SIBISETCA, MO
BIIOJIHE TIOHSATHBIM TPUYMHAM, Hauboiee BakHBIM BompocoM. Ilo cioBam
npodeccopa M. Kuspora, konmerTparuss Mepkantana 0,001 mMr/m3 Moxer OBITh
CMEPTEJIbHOM TSI YEIOBEKA.

HeoOxoaumo OTMETHTH, YTO COTPYJAHUKH OTJEJa <«OXPaHbl OKpYKaroIeh
cpenb» komrannu (Hopt Kacriman Onepeiituar Komnanuu - HKOK) nposenu cBoe
paccienoBaHue M MpUBEIN cBOM (pakThl TlOenu TrosieHel. [lo MHEHUIO MeHemKepa
xomrnanuu HKO) E. Boros, npuunnoit rudenu TroieHei sSBIseTca 4yMa B COUETaHUU
C MacTEePeIE30M U CAIbMOHEIIE30M, CIIPOBOIMPOBAHHAS OCIA0JICHUEM UMMYHHOMN
CHUCTEMBI B pPE3yJIbTaTe XPOHUYECKOI0 TOKCUKO3a, HEAOCIaHUs, HAPYIIIEHUS YCIOBUI
3UMOBKHU. Takke aHalau3 JTaHHBIX MPOIUIBIX JIET MOKa3bIBAET, YTO Yallle BECHOU U
peXxe JIETOM M OCEHBbIO, K KOHILY JaKTal[MOHHOTO IMEepUojia WM B CTaJUU CUBAPA,
morn0aeT 4acTh OCIIA0JICHHBIX M HCTOIICHHBIX ACTCHBIINICH TrojeHeH. Jlo cramuu
3pEJNIOCTH JOKUBAET BCETO 5-7% MCTOLIEHHBIX cuBapeu. 110 MHOroneTHUM JaHHBIM,
oOmasi Tudenp MPUILIOAA MO Pa3HbIM MPUYMHAM 32 JIAKTAIIMOHHBIM W JIMHOYHBIM
nepuosl (30 suBaps — 10 mapta) cocrasnsger ot 10-15% no 30%. bonbias yactb
PUILIOJA TIOJICHEH MOTH0AeT OT MEXaHMYECKOro MOBPEXKICHUS MEXKIY JIbJIHMHAMH,
OT WUCTOIICHUS W W3-3a HAIMAJICHUs] TEPHATBhIX XUIIHUKOB. TakuMm 00pa3oMm, OHH
BBIPA3UJIM CBOE Hecoryiacue ¢ MHeHusaMH npodeccopa M. Kusiposa u HITO.

5. Ciucok peKkoMeHayeMol JIuTepaTyphbl

16. Xumust — HypaxmeToB u ap. - Anmatel: Mekten, 2013
17. Xumus», 9 knacc, Mabpuensn O.C.

18. Xumusi. 8 knacc. HypaxmeToB u ap. - Anmatel: Mekren, 2012. — 216 c.

19. Xumus. 10 knace. Yueonuk + CD. Pymasuruc I'.E.- Mockga: [Ipocsemienue,
2014.

20.

21. Bepxosckuit B. H., T'onsadap6 . JI., Cmopronckuit JI. M. Meronuka
IIpENoJaBaHys XMMHUHU B cpeiHen mkoie. M., 1c.

22. 3aiimieB O. C. Xumusa. CoBpeMeHHbIN KpaTkuii Kypc. M., 19c¢.

23. Kupromkun JI. M. MeTtoauka npenoiaBanis XMMUU B cpeHel mkone. M. ,

19c.
24. Kupromikun JI. M., [Tonocun B. C. Meroauka o6ydenus: xumuu. M., 19c¢.
25. [Tonocun B. C. IIIkonabHBIA AKCIEPUMEHT MO HEOPTraHUYECKON XUMHUHU. M.,
19c.
26. ITotanos B. M., Xomuenko I'. I1. Xumusa. M., 19c.
27. XonakoB FO. B. O61m1as u Heopranudeckas xumusi. M., 19c.
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http://ess01.com/read.php?ypcb=list&gjvmr=?t=45237
http://pandia.ru/text/category/srednie_shkoli/
http://pandia.ru/text/category/neorganicheskaya_hiimya/

28. T'abpuensam, O. C, Octpoymos U. I'. Xumus. 9 kin. Metoaudeckoe nmocodue.
— M.: Jlpoda.

29. I'abpuensa O. C, OctpoymoB U. I'. HactonpHast kHura yuutens. Xumus. 9
k1. — M.: [poda.

30. l'a6bpuenssa O. C, Octpoymor M. I'. O0mas xumus B TecTax, 3ajayax,
ynpaxHeHusx. M.: [lpoda.
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IIporpamma
JAOIOJHUTEILHOI0 00pa30BaHMs 10 KYPCY XMMHHU Yepe3 03HAKOMJIEHHE €
XHMHUYECKMMH BeleCTBAMH U SIBJCHUAMH B ObITY

1. IosicHUTEIBLHAA 3ANMNCKA

JlaHHast mporpaMMa HarmpaBjieHa Ha MOBBIIIEHUE OOIIEro KPyro3opa ydaniuxcs,
crocobcTByeT OoJsieeé OCO3HAaHHOMY BBIOOPY MpOQeccHH Y4YalUMHUCS cTaplien
CTyIeHU 00y4YeHus, T.K. UMEET HayYHO-UCCIIEJOBATEIbCKYIO HAPaBIEHHOCTb.

OcHoBHast uaes 3aKiI0YaeTcs B PacIIMPeHUH 3HAHHUM y4alluxcsl O BEIIeCTBaXx,
UX CBOMCTBaX U MPUMEHEHUS B OBITY.

[IporpamMma JOMONHUTENBHOTO 00pa30BaHUS UHTETPUPYET 3HAHUSI YUAILIUXCSI 110
OMOJIOTHH, XUMHUH, BaJICOJIOTUHU. .

Llenm nporpammel:

— (¢dopMupOoBaHHE BHYTPEHHEH MOTHUBAIIMMA W3YYCHHS YYAIIUMHUCS Kypca
XUMHH Yepe3 03HAKOMJICHHE C BEIIECTBAMH U SBIICHUSMU B OBITY;

— (opMHUPOBAHHE UCCIIEIOBATENLCKON KYJIbTYphl Y YUaIIUXCS;

— BOCHHUTaHHUE OEPEKHOr0 OTHOUICHHS K CBOEMY 3/10POBBIO.

[Iporpamma npeaHa3zHadeHa s yqammuxcs 8—11-x kmaccoB, paccuntana Ha 83
Jaca.

2. ConeprkaHnue Kypca

6. BOJBIIMHCTBO 3aHATHI MPEANOJAraroT MPEABAPUTEIBHYIO OTEPEKAIOIIYIO
NEATEIBHOCTh YYalUXCs, HA OCHOBE KOTOPOM U CTPOUTCS 3aHSTHE.

7. YuutbiBasi, 4TO OOBEKTHl U3YYCHHUS U (DOPMBI JAEATEIHLHOCTH KAK YUUTEIS,
TaK U y4yaluxcs BeCbMa pa3HOoOOpasHbl, JaHHAs MporpaMMa CriocoOCTBYET pa3BUTHIO
UX TBOPYECKOI'O MTOTEHIMAIA.

8. Ilpennmaraemass  mporpaMma  TO3BOJSIET  MOJIydaTh  CBEAEHUS 00
HKOJIOTUYECKOM M TMTHEHUYECKOM 3HAYEHUM IUTAHUS, O MUIIEBBIX BEIIECTBAX U UX
3HAYEHUH IS OPraHU3Ma.

9. Vwyammecs noyiydar peKOMEHJAIMH 1O PAllMOHATBLHOMY MHUTAHUIO, TaK KaK
NMUTaHUE — BaXHBIM (AKTOP OKpYKaroUeHd Ccpelbl, KOTOPbIA BO3JAEHCTBYET Ha
OpraHM3M YEIOBEKA.

10. Yyammuecs pa3BUBalOT UCCIIEI0BATEIHCKIE HABBIKH.

3. TemaTnueckui nmjiaH

[Iporpamma paccuntana Ha 83 yaca.

— TBopueckas pabota — 10 paboT.

— HccnenoBatenbckast JesTEIBHOCT — 8 paboT.

— IIpakrtnueckue u maboparopHbie paboOThl — 15 yacos.
— Okckypeus — 3.
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— WuguBunyanpHas  koHcynbTanuss — 44  (MOATOTOBKA K HAY4YHO-
MPaKTUUYECKUM KOH(MEPEHIIHSIM ).

—  Kondepenmus — 2.

— BricraBka — 1.

[Ipy M3y4eHUM XMMHYECKHX 3JIEMEHTOB PEKOMEHAYETCS MPOBECTH CPABHEHUE
COJICP/KAHUSI XUMMUYECKUX DJIEMEHTOB B 36MHOM KOPE U B OpraHM3Me 4YeJOBEKa U Ha
OCHOBE CTPOEHHS aTOMOB YTrJiepoJa U KPEeMHHUS OOBACHUTH, MOYEMY YIIEpOI —
OCHOBA KMBOW MIPUPOIBI, & KDEMHUM — OCHOBA HEKUBOM MTPUPOJIBI.

[Ipn W3yuyeHuUM KepamHKH, IJIACTMACC MpeUiaraeTcs TBOpYeckas padoTa Io
COCTABJICHHIO  KoOJUIEKIMH. OOBIYHO COCTaBJIEHUE KOJUIEKIMA OTHOCAT K
MpaKTUYECKUM paboTaM, HO JAHHYIO pabOTy MOXHO MPOBECTH TBOPUECKH, TaK Kak
MIPU €€ BBIMOJIHEHUU BO3MOKHBI CaMbI€ pa3HOOOPa3HbIE MOIXO/IbI.

Hanpumep, kpome cOopa M cucTeMaTu3aludd 00paslioB, MOKHO H3TOTOBUTH
MOJICJIKM M3 YKa3aHHBIX MAaTE€pUasOB, WUIIOCTPUPOBATh KOJUIEKLHWIO WHTEPECHBIMH
(dakTamu, COOOIIEHUSIMH | T.]I.

IIpn neMoHCTpamuu onbiTa «BpIBEJEHUE ISTEH» MOKHO MOKa3aTh yJaJeHUE
IATEH pa3HOM MNpupoAbl (KUPOBBIE, COKa Sroj, pkKaBuMHA) U 3(PPEeKTUBHOCTH
AeMCTBUS pa3HbIX MATHOBBIBoAMUTENeH. Ciemyer oOpaTUTh 0coO0O€ BHMMAaHHUE Ha
BJIMSIHUE MOIOIIMX W YUCTAIIMX CPEJCTB HAa OPraHU3M YeJIOBEKa, YTOObl YUUTHIBAThH
MpU NPUOOPETEHUH.

[Ipu m3yyeHuun cpeAcTB KOCMETHKU U Map(roMepuu Npeajiaraetcs TBOpuecKas
pabotra «Co3maHue SHUMKIONEIWU KpacoTbl M 340poBbs». Ilpeanonaraercs
WHJUBUlyalIbHAsI, TApHAsl WIKM TPYIIOBas padoTa no cOOpy M ONMUCAHUIO MOJOOHBIX
cpenctB. CoOpaHHBI Marepuan CcleAyeT CHCTEeMaTHU3UpOBaTh W CrPYNIHUPOBATH
BOEJIUHO.

[Ipu n3yueHun OBITOBBIX OTXO/I0B IIPOBOAUTCS TPYIIOBas pa3paboTKa MPOEKTA.
Kaxnas rpynna mpeasaraer M 3allMINAeT MPaKTUYECKH OCYLIECTBUMBIA CHOCOO
nepepaboTKU TBEPIBIX OBITOBBIX OTXOJIOB, B KOTOPOM OHHM CaMHU MOTYT IPHUHSATH
HEINOCPEICTBEHHOE yUacTHe.

Nrtorooe 3aHsATHE «JlaeM MOJIE3HBIE COBETHI» MOKHO IMPOBECTU C YYACTHEM
poauTeneil, yuurenen, yueHukoB. Ha Hem yuamuecst 1eMOHCTPUPYIOT TO, YEMY OHU
Hayuyusuch. [IpoBoauTcs BbICTaBKa palOT ydalllMXCs, BBINOJHEHHBIX 3a MEPUOA
M3YYCHHS Kypca, OTMEUAIOTCA M HarpaXkaaroTces Jiydine paboTsl yuamuxcs. JlanHoe
3aHITHE MOYKHO CJEJIaTh MPAa3IHUKOM, CIEAYET TOJIbKO TBOPYECKU IMOAOWTU K €ro
OpraHU3alMH U MPOBEAECHUIO.

4. MeToanueckoe odecrieueHne

[Ipuctynas k peanusaiuy Kypca peKOMEHyeTCsl TO3HAKOMHUTh YUYalllUXCsl C €ro
1eNbl0, cosiepKaHueM, (opMaMu padOThl, INIAHUPYEMBIMH pe3yJIbTaTaMu 00y4YeHUSI.

Ve Ha MepBOM YpoKe HEOOXOJMMO HAICJIUTh Y4YallUuXCs, YTO Ha MOCIEIHEM
3aHATUU OyleT MOJIBEJIEH UTOT UX JIEATEILHOCTH 3a BECh NEPHOJI U3yUYEeHMs Kypca,
onpeeieHbl U OTMEUEHBI JTyUIlIHe padoThI.
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5. Cninucok peKkoMeHyeMoii JIuTepaTypsl:

18. byukyc I1.®. Kuaura njs yTeHus no opranudeckor xumuu. M., 2005.

19. Bogk JI.A. Kak coxpanuTts 310poBbe. OMck, 2013.

20. I'azeta «Xumus». Ne 1. 2000; Ne 24, 25. 2011.

21. I'azeta «Xumus». Ne 16. 2000; Ne 10-12, 23. 2001.

22. I'azeta «Xumus». Ne 32, 2001.

23. I'azeta «Xumus». Nel16-19. 2001.

24. T'azeta «Xumus». Ne 38, 40, 43. 2001.

25. I'azeta «Xumus». Ne 39, 41. 2000; Ne 23, 26. 2001.

26. I'azera «Xumusa». Ne 8, 9, 13, 14, 22. 2001.

27. T'azera «Xumusa». Ne 8, 9, 14, 20. 2001.

28. I'azera «Xumus» // M3patenbckuit qom «llepBoe ceHtssOpsi». Ne 16-19.
2001.

29. T'ompadensa M.I'. Xumus u obmiectBo. M., 1995.

30. I'pocce 3., BaiicmanTtens X. Xumus 11 1I0003HaTeNNbHBIX. JI., 1987.

31. UBuenko JI.A., Makapens A.A. Baneoyoruss Ha ypokax HEOPTraHUYECKOM
xumuH. Tobonsck, 1998.

32. Koznosckuit A.JI. Xumust B ObiTy / Cepust «Xumus». M., 1974. Ne 9.

33. Kpumman B.A. Kuawnra ans urenus no Heopranndeckoi xumun. M., 1993.

34. Kyzpmuna H.U. [lpuknagnas skonorust U 3710poBbe HaceneHus // Metog.
rmocoo6ue. Brim. 1. Omck, 1997.

35. Kykymkun FO.H. Xumus Bokpyr Hac. M., 1992.

36. MakapoBa H.A. u g1p. Baneonmorus u opranuyeckas xumusi. PabGouas
terpanp. Beim. 1. M., 1997.

37. MakapoBa H.A. u gp. Baneonorus u opranuyeckas xumusi. PabGouas
terpanp. Bem. 2. M., 1997.

38. Makaposa H.A. [Iporpammsl crierikypcoB no xumuu anst 10-11 . // O6mr.
IITKOJT €CT. Hay4H, ipodurst. Omck, 2002.

39. [NansrieB A.U. ITutanue u 3mopoBbe. HoBocnOupck, 2004-06-23.

40. ITonoB A.M. Xumus u sxonorus. Omck, 2002.

41. [TonmoB A.M. XumMust U oxpaHa OKpyxarouied cpeasl B OMCKOM pPETHOHE.
Y. 1., 4. 2. - Omck, 1999.

42. Cxypuxun U.M., HeuaeB A.Il. Bce o nuie ¢ Touku 3peHust XxuMuka. M.,
1991.

43. amupo C. AnKoroiar W JApyrue HapKOTHYeCKHe BemiecTBa // YdueOHas
mporpaMma Mo OOYy4YeHHUIO 3J0pOBOMY o00pa3zy JKWU3HM Uil CPEIHHUX IIKOJ
enTpansuoii u Bocrounoii EBponsl. Huxxauit Hosropoa, 1994.
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Ipeamer «I'eorpadpus»

KoHuenuust oOHOBIEHUSI COBPEMEHHOM Ka3aXCTAaHCKOM IIKOJIBI OIpeaenuia
HOBBIE€ MPUOPUTETHI OOIIEr0 O00pa30BaHUs, KOTOpPbIE MPENIOoaaralT, 4YTo
dbopMHupoBaHHEe MOJEIM YYeOHOro Mpollecca JOJKHO OCYIIECTBIATHCS HA OCHOBE
Pa3BUTUSL B3aMMOOTHOLIECHUN COTPYIHUYECTBA YUYUTEIS U YYEHUKA, TAPMOHUYHOIO
COUETAaHUS PANIMYHBIX METOJOB OOydYeHHMs, OOEClEeYUBAIOIIMX HCIOIb30BAHKE
Pa3HOOOpA3HBIX BHJOB YYEOHOW MAESITEIBHOCTH. OTH MPHOPUTETHI COCTABIISIIOT
OCHOBY Pa3BUTHS U COBPEMEHHOTO IMKOJIBHOTO Teorpadudeckoro odpazoanus. B
COOTBETCTBUH C HUM YTOYHEHBI Y4eOHO-BOCTIUTATEIbHBIC TETH 00ydeHus reorpadum
Ha KaXIIOM CTYMEHW IIKOJIbI, IPUHIIMITBI 0TOOpa CTPYKTYPUPOBAHMSI COJIEPKAHUS, a
TAK)K€ METObI OLIEHKN Ka4eCTBA MOATOTOBKH IIKOJIbHUKOB.

Kpyxok «3anumarenbHasi reorpagus»
1. ITosicHUTEIbHAA 3ANMNCKA

Hacrosias nporpamMma npeHa3zHaueHa JJis OpraHu3aiii 00y4eHHs OCHOBaM
reorpaduyeckux 3HaHUM ydamuxcs. OQuH U3 MyTe pelleHdus 3TOW MpoOJeMbl —
BHEKJIACCHAsI paboTa, KOTOpas SIBISETCS HEOThEMJIEMON COCTaBISIONIEH yueOHO-
BOCHIUTaTeNbHOTO mpoliecca. ConepkaHue mpeaMeTa MpeanoiaraeT ero n3y4eHue Ha
TpeX S3bIKAX.

IIporpamma cocrtaBieHa s ydamuecs S-7 KJIacCoB.

O0BEM mporpaMMbI cOCTaBisIeT 68 YacoB, 2 yaca B HENEIIO M paccyuTaHa Ha |
ro/I.

Ienn n 3aga4n nporpamMmel:

5. Pacmupenue u yriyoieHue 3HaHUN ydammxcsi o reorpadumu.

6. PazBuTte y ydammxcs UWHTEpeca K MpeaMery, J0003HATEIbHOCTH,
TBOPYECKUX CIIOCOOHOCTEH.

/. BeipaboTka MNpakTMUYECKMX HABBIKOB 1O paboTe C  pa3IuyHbIMU
reorpaM4ecKUMH KapTaMH.

8. ®opMHUpOBaHKE YMEHH CaMOCTOATENbHO J0OBIBATH 3HAHUS, HUCIOJb3Ys
pasnuyHbie reorpauyecKue UCTOYHHUKHU.

2. CoaepixaHue Kypca

YcBoenue psga oONMX MOHATHN, TPETYCMOTPEHHBIX MPOTPAMMON HAYaIbHOTO
Kypca (pu3u4ecKkoit reorpaduu, IPeaCcTaBIsIeT HEKOTOPHIE TPYAHOCTH JIJISl YUAIIIAXCSI.
CyuiecTByonme TpyJHOCTH B OTAEIBHBIX CIy4yasX OTPHUIIATEIBHO CKAa3bIBAIOTCSA Ha
YCBOEHUHM MPOTPAMMHOI0 MaTepHaia U MEIIaloT Pa3BUTHUIO HHTEpeca K reorpaduu.

[To »TuM mpuyMHaAM TEMaTUKa Treorpauyeckoro KpyxkKKa COCTaBJIeHa C
pacyeToM MOBBIIIEHUS UHTEPECA K U3YUEHHIO TPYIHBIX BOIIPOCOB Iporpammel. Llenun
U 3a7a4¥ KPYXKKa JOCTUTAIOTCS IMyTEeM KOHKPETH3alMM OOIIMX MOHSATHUN, KOTOpas
OCYILIECTBIISIETCS TTOCPEACTBOM M3YUYEHHUS OMPEACIICHHBIX Teorpaduueckux 00bEKTOB
U SIBJICHUM.
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®opmbl  paboOTHl pa3HOOOpa3Hbl — Oecelbl, KOHKYPCHI, SKCKYPCHH, HWIDBHI,

TeopeTruueckre 3aHATHs. OHUM  MpeanoyiaraloT  KOJUJIEKTUBHBIE, TPYIIOBBIE,
UHAUBUYaNIbHbIE (OPMBI paOOTHI C JETHMHU.
3. TemaTnuyecKkuii MJiaH
Ta6nuna 11 — KanengapHo-TeMaTuuecKui 1iiaH
KoJu-Bo
Ha3BaHue Tembl Bun nesareabHocTH qacop | TEOPHH | PAKTHKA
BBognoe 3anstue | becenpl 1 1 0
3emMJis — IUIaHeTa
CoitHeyHOU becenpt 9 3 6
CUCTEMBI
OpueHTUpOBaHUE | DKCKYPCUU, TPAKTUUECKUE 6 9 4
HA MECTHOCTH 3aHATHUS
IIpakTHyecKkure U NPOEKTHBIE
Kapta — s13bIK
3aHATHS, IPOCMOTP 10 3 7
reorpaduu
KMHO(UIIBMOB
. Teopernueckue 3aHsATHS,
JKuzHb 3eMHOMU
KODLL IPOCMOTP KUHO(DUIIEMOB, 12 3 9
P paboTa ¢ KapToil, MPOEKTHI
. becenpl, KHHO3aHATHS
MupoBoii okeaH APl ’ 6 2 4
IPOEKTUPOBAHUE
DKckypcuu, paboTa ¢ KapTou,
Bonel cymm MIPAaKTUKYM, BUKTOPHHBI, 6 2 4
MTPOCKTHI
[IpakTrueckue u MpOEKTHbIE
Atmocdepa P p
3aHSTHS, pELICHUE 6 2 4
3eMJId.
reorpauyecKux 3aaay
[Tpupona cBoero
Kpasi ¢
P HKCKYPCHH 10 4 6
AJIeMEHTaMu
METEOPOJIOTUU
Htoro 66

PesepB Bpemenu 2 yaca

Tema 1. BBenenue
— 3HAKOMCTBO C JICITECIIbHOCTBIO KPYXKKa, TJIaHUPOBAHHE.
— Oecema o TeXHUKE 0€30I1aCHOCTH.

Tema 2. 3emus —1m1anera CoJTHEYHOM CHUCTEMBbI

— Bcenennas.
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— Conueunas cucreMa.
—  Cocenn 3emin.
— ['unmore3sl NIPOUCXO0KAECHUS HALLICH TIAHETHI.

Tema 3. OpueHTHPOBAHHME HA MECTHOCTH.

— Hcropus nzo0peTeHus kommnaca.

— VYiopakHeHUs U IBUKEHUE Ha MECTHOCTHU C KOMITACOM U 0€3 HEro.

— Ornpenenenue HaNpaBJIeHAN, PACCTOSHUM 110 IJIaHY MECTHOCTH U KapTe.
— OpueHTHpOBaHUE IO MECTHBIM ITPU3HAKAM.

Tema 4. Kapra — si3bIK reorpagun

— IInan mectHOCTH.

— Macmra6.

— Kapra.

— IlIupora u nonrora - agpec 0ObEKTA.

Tema 5 . 7Ku3nb 3eMHOH KOPBI.

— CoBpeMeHHBIE TUIOTE3BI O MTPOUCXOKICHUH FOp Ha 3eMJIE.
— Bynkassl, ren3epsl, TOpAYUe HCTOYHUKH.

— 3eMJeTpsACeHHs.

— PasnooOpa3zue ¢popm penbeda Ha 3emie.

— Penwed cBoelt MecTHOCTH.

Tema 6. MupoBoii okeaH.

— CoBpeMeHHbIE cITOCOObI U3YyUEHUs MOPEIl U OKEaHOB.
— Bogsnsle cmepun, Oypu U yparalibl B MOPE.

— YacTtu MUpPOBOTO OKEaHa.

— PacTurtenbHbIN U )KUBOTHBIM MUP OKEAHOB U MOPEM.
— DKoJoru4eckue npooiaeMbl MUPOBOTO OKEaHa.

Tema 7. Boasl cyuiu.

— Kpynseiiue pexu 3emiu.

— Kpynneiimue o3epa 3eMiu, o3epa-IUKOBUHKH.

— MuHepanbHble ICTOYHUKH, UX TPOUCXOKICHUE.

— KapcroBeble siBiieHUS, TIEHIEPhI, TO3EMHBIE PEKU U 03€epa.
— Kpucrannuzanus

— Bogpl cymu cBoero kpas.

Tema 8. Atmocdepa 3eman.

— CoBpeMeHHbBIE METO bl U3YUYCHUS aTMOC(EPHI.

— O0paboTka u opopMIIeHHE PE3yIHbTATOB HAOIIOICHHS 3a ITOT0JI0M.
— I'posssie sBieHus B atMmocdepe.

— MecTHbIe TPU3HAKHA U IPUMETHI JIJIS1 TIPEICKA3aHUS TTOTOIbI
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— HaoOmonenus.
— Kuaumat cBoert MECTHOCTH.

Tema 9. Ilpupoaa cBoero kpas ¢ 3J1eMeHTAMHU METeOPOJIOTHH.
— HW3yuenue ocoOeHHOCTEH TPUPOIBI CBOETO Kpast

— IIK cBoe# MecTHOCTH.

— MeTeoposIornuecKkui NpakTUKyM

— AmHTtponorenHoe Bo3zaeictaue Ha [1K.

4. MeToanueckoe odecmevyeHme

— Hamu4ue y4eOHOTO MOMEUICHUS JJIsl TIPOBEICHUS 3aHITUH;

— Hamuuue HeoOXOJUMOro o0OpYyAOBaHUS Ui NPOBEACHUS Pa3IHMYHBIX
HAOIIOICHUM U UCCIISIOBAHMIA;

— o0ecriedyeHre HATOJHSIEMOCTH TPYMIBI B COOTBETCTBUU C TPeOOBaHUSMHU
OpraHu3aly 00pa3oBaHus;

— HamuuMe  Kaprorpa@UYecKMxX  MaTepHUaioB, HArVAHBIX  TOCOOWA,
BU1€OMIBMOB, TEXHMYECKHX CPEICTB OOy4YEHMsS, TUAAKTUYECKHX MaTepHallOB K
TeMaM, JJMYHOTO ¥ TPYMIIOBOTO CHAPSXKEHUS I IPOBEACHUS SKCIICTUIIMA.

—  B3aMMOJCHCTBHUE C YUPESKICHUSIMHU U OpTraHU3aLUIMU

5. Cninmcok pekoMeH1yeMoii JTuTepaTypsbl

Jna yuawuxca:

12. ®usnueckas reorpadus. A.bupmaramberon, K.Mamuposa (ans kas., pyc.,
yiT. 1 y30. mKkoi). — Anmatsl, Atamypa, 2006.

13. I'eorpadus.  Ilnamera  3emusa. Pabouas  terpanb.  JloOGxkanumse,
I".Tycyn6ekora. — Anmartsl, [IpocBemenue-Kazaxcran, 2008.

14. T'eorpadus. Chepa. uck 1, 2 (nononuenue k yueOnuky JloGxkanuze,
I".Tycyn6ekoBa. — Anmartsl: [Ipocsemnienne-Kazaxcran, 2008.

15. I'eorpadwus. Ilnanera 3emis. Meroaudeckoe mocooue. O.baxuunena,
JI.boroma3s, E.Hukonaenko u ap. — Anmarsl, [IpocBenienne-Kazaxcran, 2008.

16. I'eorpadust. Matepuku u okeansl. YueOHukK. beiicenosa A.C,
AbunmaxunoBa C.A., Kaimynnuaosa K.JI. (a4 ka3., pyc., yur. u y30. mKor). —
Anmartsl, Atamypa, 2007.

17. Teorpadus. Marepuku ©  OKeaHbl. MeTOAMYECKOE PYKOBOJCTBO.
AobunmaxunoBa C.A., beiicenoBa A.C., AcybaeB b., Kobenkymnosa C.b. (mms kas.,
pyc., YUr. u y30. mkoi). — Anmatel, Atamypa, 2007.

18. I'eorpadus. JInmaktuueckue marepuanbl. AounmaxunoBa C.A., beiicenoa
A.C., Acy6aeB b., Kob6enkynoBa C.b. (s ka3., pyc., yur. u y30. IIKoj). — AJIMathl,
Atamypa, 2007.

19. ®uszuyeckass reorpadus Kaszaxcrana. Mertoguyeckoe PyKOBOJCTBO.
beiicenosa A.C. u ap. (s ka3., pyc., yur. u y30. mkoi). — Anmatel, Atamypa, 2004.
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20. Dxonomuueckass u comuanbHas reorpadus Kazaxcrana. Merogmdeckoe
pykoBoacTBo. Kazanosckas T.JI., Yuesmesa M.B., Mamupoa K.H., EcnayneroBa
K.E. Dkxonomuueckas u counuanbHas reorpadus Kazaxcrana. AxmeroB E.A.,
Kapmenosa H.H., Kap6aesa I11.I11., AcybaeB b. (s ka3., pyc., yur. u y30. 1IKoJI). —
Anmartsel, MexTten, 2005.

21. ®usnueckas reorpadus Kazaxcrana. 8 kmacc. belicenoBa A., Kapnekos
K. (PDF) Anmater: Atamypa, 2012. - 272 c.

22. A. beiicenoBa, K. KapnekoB, Anmartei, Atamypa 2011r., xapTel atiaca,
HACTEHHBIE KapThl, THTEPAKTUBHBIC UCTOUHUKH.

Jononnumenvnas aumepamypa

4. Mononuosa 3.B. 3anumarensnas reorpadus. — HoBocubupck: HUIIKu
ITPO, 1997.

5. TluomapoBaH.H. 3a crpanunamu yueOnuka reorpaduu — M: [IpocBemenue,
1997.

6. 3amaproBuu b.b. C mo60Bbio k ipupoje. — Mocksa: Ilenaroruka, 1976.
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Ipeamer «buosorus»

JlononHuTenbHas 0Opa3oBaTelibHasi mporpaMma Mo OWOJIOTMH TMpeaHa3HayeHa
st 6osxee TIyOOKOro HW3ydeHHs] Haumbosee HHTEPECHBIX W HWHOTJA 3araJoydHbIX
npo0sieM COBpEMEHHOW OMOJIOTUM, UHTETPALMKM 3HAHUN U3 Pa3IUYHBIX MPEIMETHBIX
oOJnacTeit Ha Tpex S3bIKAX.

1. IlMosicHUTEJIBLHASA 3AIMUCKA

[Ipennaraemass mporpamma OXBaTbIBaeT OOJBLION KpPyr TeM IO OHOJOTUU
pacCUMTaHHBIX ISl YTIyOJIEHHOTO M3y4YeHUs 3TOW AUCHMILTUHBI yyamumucs 10-11
KJaccoB cpenHed mkoiabl. [Iporpamma cocraBieHa Ha OCHOBE 0a30BOii
o01ieo0pa3oBaTeabHOM MpOrpaMMbl N0 OMOJOTMHM, HO C YYE€TOM COBPEMEHHBIX
JOCTHXKEHUM U OTKPBITUIA B 00J1aCTH OMOJIOTMYECKUX HAYK.

[Iporpamma  mpenHa3HauyeHa Uil CaMOCTOSITENIBHOM — KOHTPOJIUPYEMOM
noAaroroBkn ydvammxca 10-11 kmaccoB k  ywacturo B MeXIyHapoAHBIX U
PecnyOnukaHCKUX —oOnMMIOMaAax MO OHOJIOTMM M JAPYTUX HHTEJUIEKTYaJbHbIX
COPEBHOBAHUSIX.

Lenu u 3a0ayu. 1lenpro JaHHOW NPOrpaMMBbl SIBJSETCS MOATOTOBKA YYalllUXCS
CTapUIMX KJIACCOB CPEAHEN IIKOJIBI K YYaCTHIO B OJIMMIIMAJAX 110 OMOJIOTMH U IPYTHX
MHTEJJICKTYyaJIbHBIX COPEBHOBAHHUSAX HAa OCHOBE YIIyOJEHHOIO M3y4YeHHUsS! OMOJIOTHUH,
Pa3BUTHUSL SKOJOTMYECKOM KYJIbTYPbl; BOCHUTaHUS OTBETCTBEHHOTO OTHOILUEHUS K
npupoe; GopMHUpOBaHUS €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUSI HA OCHOBE 3HAHMS
3aKOHOB U TOHATHI 0OIIeil OMONOTHH; Pa3BUTHUS JOTHUYECKOTO MBIIUICHUS, YMEHUS
pemath OMOJIOTHYECKHE 3a/1a4l U OOBACHATH UX.

OcHOBHBIMU 3a/ladyaMH OOyUEHHs SIBISIFOTCS: JJOHECTH B JOCTYIHOHM (opme 110
yJyammxcs HJe 00 €IMHCTBE BCEro XKMBOIO Ha 3eMJje; MOMOYb JAETSIM OBJAJIETh
METOJAMH HUCCIICJJOBAHMS JKHUBBIX CHCTEM, C(QOPMHUPOBATh Yy HHUX UYBCTBO
OTBETCTBEHHOCTH 3a YW3Hb, NPUPOIY, a TAKXKE CO3HAHUE HEOOXOAMMOCTH €€
3aIUThI; BOCIIUTHIBATh OEPEKHOE OTHOILLIEHUE K IPUPO/IE.

2. Conep:xaHue Kypca
Mopysnse 1. [utonorus (17 yacos).

1.1 KnerouHnast Teopusi, €€ OCHOBHBIE MOJIOKEHUSI.

Knetka — ctpykrypHast u QpyHKIMOHaIbHAs enquHUIA KUBoro. Ob1ee cTpoeHue
KJIETKU: (popma KJIETKH, pasMepbl U O00BbEM KIIETOK, TUIBI KJIETOK (IMPOKApHOTHI H
9yKapuoThl). OCOOEHHOCTH CTPOEHHUS KIETOK PACTeHHM M >KMBOTHBIX. MeTOoJbI
U3y4YEHUs CTPOEHUS U PYHKIMH KIIETKH.

1.2 ®Ou3uKo-XxuMMHUECKHE CBOMCTBA KJICTOK.

Heoprannyeckue KOMMOHEHTHI KIJIETKH: BOJa W MHUHEpalbHBIC BEIIECTBA B
KU3ZHEACATETLHOCTH KIeTKH. OpraHMvecKue KOMIIOHEHTHI KIETKU. benku: ctpoeHue,
CTPYKTYpBbI, KilaccuUKaIys, CBOMCTBAa OEIKOB, pojib B KiIeTKe. JIMMIUIBI: CTpOCHHUE,
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kinaccuukanys, GyHKIUN JIAMHAIOB, POJIb B KJIETKE. YTJIEBOMBI: KiacCUUKAIMS,
CBOMCTBA YyTJeBO0OB, OMOJIOTHUECKOe 3HaUeHue. HyKIeMHOBbIE KUCIIOThI: CTPOEHHUE,
mozens JIHK nmo Yorcony u Kpuky, npunimun xkommiieMeHnTapHoctu, Tunsl PHK,
CBOWCTBAa HYKJIEHMHOBBIX KHUCJIOT B KIETKE. AKKYMYJSTOpPbl DHEPIHMH B
KUBHENIEATEIbHOCTH KJIETKU, cTpoeHue u ¢yHkuuu Ha npumepe ATO. Tumsl
ouosiorndeckux akkyMmymisTopos: AT®, 'Td, HAJI® H, HAJl H, ®A/.

1.3 CtpyKTypHBIE KOMITOHEHTHI KJIETKH, UX (QYHKIIHH.

[ToBepXHOCTHBIN ammapar KJIETOK: IUla3MajieMma (MO3aWdHas MOJENb
KJIETOYHOW MeMOpaHbl), cyOMemOpaHHas CcuUCTeMa KJIETKH, HaaMeMOpaHHBIC
CTpyKTypbl. OCHOBHBIE (YHKIIMM TIOBEPXHOCTHOTO ammapara: pasJeiuTeNIbHas,
TpaHCTIOPTHAs (TPAaHCMEMOPAHHBIN TPAHCIIOPT, TPAHCIIOPT B MEMOPAHHOUW YIaKOBKE
— DK30IMTO3 W DSHIOIMUTO3), SJEKTpUYecKas (TpaHCMEMOpaHHBIM TOTECHIIHAI),
peuenTopHas, CEKpeTopHas, COeAuHUTENbHass (B TKAaHM U OpraHbl).
[{uTornnazMaTuyeckuid MaTpPUKC, €ro COCTaB U OCHOBHBIE CBOMCTBA. MemOpaHHBIE
OpraHOMIbI KJIETKH: JHJOIIa3MaTUYEeCKasi CeThb, KOMIUIEKC [ ONbIKHU, JIM30COMBI,
muToxoHApun. CtpoeHue, PyHkuu B kieTke. HememMOpaHHbIe OpraHOM bl KJIETKH:
pUOOCOMBI, IMTOCKENET, KJIETOYHBIA IEHTP, PECHUUYKU U KryTuku. CTpoeHue,
dbyHkuuu B KieTke. Bkirouenus, kiaccudukainus. SnepHulii anmapar: siaepHas
000J104YKa, AOEpHBIM MAaTpUKC, sapblKU. [loHsTus o xpomatuHe. CTpyKTypHas
opraHuzanusi xpoMmatuHa, ypoBHu kommaktusanuu JIHK. OcobenHoctu cTpoeHus
pacTUTENbHOU KJIeTKH. [lmacTu b1, TUTIBI, CTpOSHUE, PYHKITUU B KIIETKE.

1.4 KneTtka — equHUIIA KU3HEACATCIHPHOCTH OPTaHU3MOB. MeTaboIm3M.

ABtoTpopHOE mHTaHWe. DOTOCHHTE3 KaK MpUMEp IUIACTHYECKOrO0 OOMeHa
BemecTB. CBeToBast U TeMHOBas (pa3wl porocuHTe3a, PoTonmm3 Boabl, 1uki KanbppuHa.
XeMocuHTe3. Turbl XeMOCHHTE3a. TeTepOoTpOohHOE MUTAaHUE. DHEPreTUUECKUN 0OMEH
B kjieTke. [[oAroToBUTEIBHBIN ATal 3HEPreTUYecKoro oOMeHa. becKuciopoaHbIit
sran Ha npumepe raukonu3a. Cunrte3 AT®. CnuproBoe, MOJOYHOKHCIIOE,
IPONUOHOBOKHKCIIOE OposkeHue. KHCIOpOIHBI 3Tal »HEPreTUHYecKoro ooOMeHa.
Anamu3z nwukna Kpebca. OxkucnurensHoe ¢ochopuiupoBaHue, Lenb IepeHoca
AJIIEKTPOHOB.

1.5 Peakuuu MaTpU4HOrO CUHTE3A.

Perumkamms JIHK. OcHoBHBIE »STambl cuHTe3a Oellka: TPaHCKPHIIIHS,
TpaHcasuus. ['eHeTMYeckuid KOJ ero CBOWCTBA. ['€H W ero ponp B Mpoleccax
ouocuntesa. Perymsmus cunTesa Oenka.

Mopyinb 2. Pa3MHOXEHHE U pa3BUTHE OpraHu3MoB (16 yacoB).
2.1 BocnipousBeaenue kineTku. KieTouHbIi UK.
Mwuro3. [leneHne KIETKM — OCHOBa pOCTa, PA3BUTUA M PA3MHOKECHUSA

opranu3moB. Crtpoenne u ¢GyHKuMH XpoMocoM. KapuoTtun, ramiougHoe u
aumuioniHoe yucino xpomocoM. JIHK — Hocutens HaciencTBEHHONM HH(pOpMAaIUH.
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VYnaBoenune wmonekynsl JJHK B knetke. 3HaueHHe MOCTOSHCTBA 4uCiHa U (POPMBI
XpOMOCOM B KJIeTKax. Murto3. buonornueckoe 3HaueHne MUTO3a.

2.2 becmonoe pa3MHOXXEHHUE, €ro (POPMBI.

XapakTepucTuKa M 3HaueHue Oecrosioro pa3MHokeHHsl. OCHOBHBIE CHOCOOBI
0ecrojioro  pa3MHOXKEHHUs: OWMHApHOE JEJIeHHE, MHOXXECTBEHHOE JICJICHHE
(M30roHUs),  CHOPYJSIUS, TMOYKOBAaHHWE,  CTPOOWISALMS,  MOJIUIMOPUOHMS,
pa3MHoOkeHue (parmentamu (pparmentanus). KiioHupoBanue BBICIIMX pAacTEHUH U
KUBOTHBIX. Pa3MHO)eHUE BUPYCOB. Pa3MHOKEHNE POKAPHUOT.

2.3 TlonoBoe pa3MHO)KeHHE. Meilo3.

[TomoBoe pa3sMHOXKEHHE: TE€HETHUYECKOE W JBOJIOLMOHHOE 3HadyeHue. Menos.
Oco0eHHOCTH MEMOTHYECKOTo PEeIyKIMOHHOro nejeHus. KoHbroranus XpomocoM.
Kpoccunrosep.  OcoOEHHOCTM ~ MEMOTUYECKOTO  OSKBAalIMOHHOTO  JICJICHUS.
buonornueckoe 3HaueHue Meno3a. HeperyispHbie TUIBI MOJOBOTO Pa3MHOKEHHUS:
anoMuKcuc (mapTeHoreHes3), repMappoaAUTH3M.

2.4 ITonosele kieTku. ['amerorenes. Omoq0TBOPEHHUE.

Oco0OeHHOCTH CTpPOCHUSI CIIEPMATO30MJIOB U sifliekyieTok. CriepMaroreHes u
00reHe3 Y *KUBOTHBIX. OCOOCHHOCTH OIUIOAOTBOPEHUS Y KUBOTHBIX. OCOOCHHOCTH
raMeToreHe3a y [BETKOBbIX pacteHuil. OnbuieHue. CylIIHOCTh  JIBOMHOTO
OILIOJIOTBOPEHHUH.

2.5 OHTOTeHe3. OMOPHOHATILHOE PA3BUTHE Y KUBOTHBIX.

[leproau3anusi OHTOreHe3a y KUBOTHBIX M 4YEJOBEKa. 3UroTa. OMOpPUOTEHES.
Hauvanbuble ctanuu npobnenus. bmacromepsl. Knaccudukanus 6opo3n apodiaeHus.
Tuner npoOnenus. JlpoGmenune w Omactymnsiusa. Tumbsl npoGnenus. Mopymna u
Hevpyna. [lactpymanus, Ttunel racrpymsinua. POopMHpOBaHWE 3apOABIMIEBBIX
JIUCTKOB. [ ' HICTOT€HE3 M OPTraHOTeHES.

2.6 IlocTamMOprOHaNBbHOE pa3BUTHE (IIPSAMOE U HEMPAMOE).

[lepuonpl MHAMBUAYATBHOTO PA3BUTHS Yy Pa3HBIX KUBOTHBIX. CTaguiHOCTH
pa3BUTHS y JKMBOTHBIX 0e3 Meramopdos3a. Hempsimoe pa3BuTHE KHBOTHBIX —
meTamop¢o3. AnanTuBHOE 3HaUeHHE MeTamop¢o3a. PazHble TUIIBI MHAUBUYaIbHOTO
pa3BUTHUSA C METAMOP(PO30M y )KUBOTHBIX. MeTamop(03 pacTeHui.

Monyinb 3. OCHOBBI T€HETUKH U CEJIEKIIUH.

3.1 3akoHbI HacIenCTBEHHOCTH MeHnaens.

I'enetnueckass HOMeHKJaTypa (cumBoiuka). [Ipu3Haku W CBOWCTBA, T'EHBI,
aJUTeIIbHBIC TEHBI, IOKYChI. [ 'eHoTHIl, (HEeHOTHUTI, TEHOM, TEHO(OHT.

OcHOBHbIE 3aKOHOMEPHOCTH CBOOOJHOTO KOMOMHHMPOBAHHS MPHU3HAKOB Yy
ruopuaoB.  [IpUHIMOBI  KJIACCHYECKOTO  TEHETHYECKOrO0  aHajiv3a.  3aKOHbI
HACJIEJICTBEHHOCTH ycTaHOBJieHHble [.Mennenem. IIpaBuno 4YHCTOTBI Tramer.
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[IpyHUMn ~ IUCKPETHOM  HACIEICTBEHHOCTH. AHAIM3UPYIOLIEE CKPEIIMBAHUE.
KonomunupoBanue. HacnenoBanue rpynn kKpoBu y yenoBeka B cucteme ABO.

Monorubpunnoe, IUTHOPUIIHOE, MOJUTHUOPUAHOE CKPEUIMBAaHHUS, BO3BPATHOE
(ananusupyroliee)  CKpeUIMBaHUWE, HEMOJHOE  JOMHUHHMpOBaHue. [IpuHIUIIBI
KJIACCUYECKOI0 T€HETUYECKOTO aHaIN3a. PenieHne THIMYHBIX 33/1a4.

3.2 XpomocomHas Teopus HaciaeACTBEHHOCTH. CLETIEHHOE HACIeJOBAaHHUE.

XpomocomHuas Teopusi. Paboter T. Moprana. [loBeaenue xpomocom B Melo3e u
IIPU OIUIOIOTBOPEHUN — OCHOBA HE3aBUCHMMOI'0 HACIEAOBAHUSA. [ pyNIIbI CUEIUICHUS U
XpoMocoMbl. OCHOBHBIE 3aKOHOMEPHOCTH CIIEIIJICHHOTO HacJe0BaHUs MPU3HAKOB.
PexoMOunHaIms TeHOB IPH KPOCCUHTOBEpE. | eHeTHYeCcKoe 3HaUeHHE KPOCCUHTOBEpA.

['eHeTnueckuii  aHanM3  CHEIUJICHHOTO  HACJEIOBaHWA  I[PU3HAKOB U
KPOCCHHIOBEpa, COCTABJICHUE T€HETUYECKUX KapT XpoMocoM. Perenue 3amay.

3.3 I'eneTnka moa.

[TonoBeie xpomocombl. banmaHcoBas rumore3a ornpeaeiaceHus Imosa. Turbl
COOTHOILICHUS TOJIOBBIX XPOMOCOM Y >KMBOTHBIX. 3aKOHOMEPHOCTU HACJICOBAHUS
MPU3HAKOB CIIEIJICHHBIX ¢ TIosioM. HacnenoBanue okpacku a3 y Apo30Quisl (JTIOKyC
white).

['eHeTnueckuii aHaiu3 HAcJEIOBaHUS MPU3HAKOB CIICTUICHHBIX C IOJIOM.
Penienue 3amau.

3.4 I'eHoTun Kak 11e10CcTHAs cucTeMa. B3anmoielicTBre I'eHOB.

BzaumopelictBue TeHOB. B3amMojelcTBHE  aJUICJIBHBIX TI'€HOB:  ITOJIHOC
JIOMUHHUPOBAHUE, HEMOJIHOE JIOMUHHUPOBAHUE, KOJOMHUHHUPOBAHHUE,
CBEPXJOMUHUPOBaHUE. B3auMOIEHCTBHE HEAUICIBHBIX T€HOB: KOMIUIEMEHTAPHOCTb,
JMHCTa3, nonuMepus, Iierorponus. [loHATHSS O  TMEHETPAHTHOCTH U
AKCIIPECCUBHOCTU. ['€HHBIE KOMIUIEKCHI. ['€HOTHMI Kak MENOCTHAasA, UCTOPUYECKU
CJIOKUBIIASICS CUCTEMA.

['eHeTyeckuii aHanM3 HACJIEAOBaHHWS TMPHU3HAKOB TMPU PA3HBIX THUIAX
B3auMMOJICHCTBUS IreHOB. Pemnrenue 3amad.

3.5 I'eHeTHnKa JeaoBeKa.

YetoBeKk Kak OOBEKT I'€HETHKH. 3aJlaud M METOJbl T'€HETUKH 4eloBeka. CBs3b
TCHCTUKH YeJIOBEKa W MEIUIMHCKOW TeHeTuku. OpraHusamus I'¢HoMa dYeJIOBeKa.
OcCHOBHBIC HACJICJICTBCHHBIC 3a00JICBaHUS YEJIOBEKA, HACICAOBAHHE HEKOTOPBIX
ne(eKTOB pa3BUTHA. XPOMOCOMHBIC CHHJIPOMBI y UYEJIOBEKa, CIECIUICHHBIC W HE
CIETUICHHBIC C TI0JIOM. MEIMKO-TeHETHYECKOE KOHCYJIbTHPOBAHHE.

3.6 OcHOBHBIE (POPMBI U3BMEHYNBOCTH.

['esotunm wu ¢enorun. HacneacTBeHHOCTP W Cpena, HOpPMa  PEAKIUH.
M3MEeHYMBOCTh  HACJIECTBEHHass W  HEHACHEeACTBEHHas. MoaudukalnoHHas
W3MEHYUBOCTh. MyTallMOHHAsT WM3MEHUYMBOCTh W TPHUHIUIBL €€ KiIacCU(PUKAIIH.
Penapauus monexynsl JIHK. KomOnHaTuBHAsS N3MEHYHBOCTb.
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3.7 3akoHOMEpHOCTH MOAU(PUKAITIOHHON U3MEHUNBOCTH.

N3yuenne (MOIM(UKAIMOHHOW) W3MEHYMBOCTH, THIIBI  BapbUPOBAHHS
KOJINYECTBEHHBIX M KAueCTBEHHBIX MPHU3HAKOB U HUX rpaduyeckoe n300pakeHue,
MOCTPOCHHE BAapUAIMOHHBIX PSAIOB, BHIUYMCICHHWE BHIOOPOUHBIX TOKa3aTele W
OLIEHKA MX JOCTOBEPHOCTH.

3.8 Cenexkuusi )KMBOTHBIX, PACTEHUI 1 MUKPOOPTaHU3MOB.

OCHOBHBIE METONIbl CENEKIIMU KUBOTHBIX, PACTCHUH U MHUKPOOPTaHU3MOB.
ITonsTHs copTa pacTeHUW, NOPOJbI KUBOTHBIX, IITAMMa MUKPOOpraHnu3MoB. HoBbie
METOIbI CeNeKInU. JJOCTHKEHUSI 1 OCHOBHBIE HAITPABJIEHUSI COBPEMEHHOM CEJICKIIMH.
['enHas u knerouyHas nHXeHepus. buorexnonorus.

3. TemaTn4yecKuii MJIaH 10NMOJHUTEILHOI 00pa3oBaTeIbHONH MPOrpaMMbI
«OQ0mas ouosorNs»

Ta6nuna 11 — KanengapHo-TeMaTuuecKuid Tj1aH TOMOJIHUTEILHONM 00pa3oBaTeIbHOM
nporpammbl «O011ass OUOTOTHSI»

Ne | HanmenoBanue moaysei u Tem Koi-Bo yacos
Moayas | HHutonorus 17
1.1 | KnerouyHas Teopusi, €€ OCHOBHBIE MMOJOKEHUSI. 2
1.2 DOHU3NKO-XUMHUYCSCKHUE CBOMCTBA KJICTOK. 4
1.3 | CtpykTypHbI€ KOMIOHEHTBI KJICTKH, UX (DYHKITUH. 4
1.4 Kinerka - enuHMIa >KU3HEAEATEIBHOCTH OPTaHU3MOB. 4
Metaboau3m.
1.5 | Peakuuu MaTpUYHOTO CHHTE3A. 3
Mopayas || PazMHoKeHue 1 pa3BUTHE OPTraHU3MOB 16
2.1 | BocnpousBenenue kinetku. Knerounslil nuki. MuTtos. 2
2.2 | bectionoe pasmMHOXeHUE, €ro (POPMBI. 2
2.4 | [lonoBoe pazmMHOXKeHHE. Melo3. 4
2.5 ITonoeie kneTku. ['ametorenes. Onaoa0TBOPEHUE. 2
2.6 | OHTOreHne3. OMOpHOHAIILHOE PA3BUTHE Y )KUBOTHBIX. 4
2.7 | [loctamMOproHanbHOE pa3BUTHE (MIPSIMOE U HEMPSMOE). 2
Moayasb |11 OcHOBBI TeHeTHKH U CeJIEKITUN 19
3.1 3aKO0HBI HACJIEACTBEHHOCTH MeHaens. 2
3.2 XpoMocoMHasl Teopus HacyiencTBeHHOCTH. ClienaeHHoe 2
HacJeJ0BaHueE.
3.3 | I'enernka moJa. 2
3.4 I'enotun kak 1enocTHas cuctema. BzanMmoaeicTeue reHoB. 2
3.5 | I'eneruka yeaoBeka. 2
3.6 | OcHoBHBIE (HOPMBI U3BMEHYMBOCTH. 4
3.7 3aKOHOMEPHOCTH MOJU(DUKAIIMOHHON N3MEHUYUBOCTH. 2
3.8 | Cenekius )KUBOTHBIX, PACTCHUN U MUKPOOPTaHU3MOB. 3
Bcero 52
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4. MeToanueckoe odecrmevyeHme

VY4eOHblll KaOUHET.

VY4eOHbIE CTOJIBI U CTYJIbSI.

[[Iupokuid aCCOPTUMEHT KAHLIETAPCKUX MTPUHALIIEKHOCTEN.

bymara qs ipunTepa.

Kommbrotepsl,  &e€naTelbHO, €  YCTAHOBJIEHHBIM  MPOTPAMMHBIM
obecieuenneM Microsoft Windows XP\2000, Microsoft Office 2003, Adobe
Photoshop

6. IlpunTep, XKenareabHO C BO3MOKHOCTHIO IIBETHOM MEYaTH.

/. JKenarenbHbl, CKaHEP, MYJIbTUMEIUNHBINA TPOEKTOP.

8. HeoOxoammoe rpynmnoBoe, JTUYHOE U CHEIUAIbLHOE CHapsDKEHHE JJig coopa
«TIOJIEBBIX» JAHHBIX OIPEIEISIETCA HEMOCPEICTBEHHO METOIWCTOM WJIM MEAArOrOM
00pa30BaTEIBLHOIO  YUPEXKICHHUS B 3aBUCUMOCTH OT BbIOpaHHOM 001acTu
HCCIICTOBAHMSL.

Jlutepatrypa MmO METOAOJIOTMHA TMOJATOTOBKH, HAMUCAHUS W TPEJICTABICHUS
UCCJIEI0BATENbCKOW  paboThl (MOXKHO MCIOJIb30BaTh JIMTEPATypy U3 CIHKCKa
WCTIOJIb30BAHHBIX ~ MH(OPMAIIMOHHBIX HUCTOYHUKOB, TPUBEAEHHOTO B  KOHIIE
MIPOrPamMMBbl).

NudopmanmonHass v CHpaBoYHas JUTEpaTypa B BbIOPAHHOM MPEIMETHOMN
oOracTu.

[IpakTuKyMbl TIO TIPOBEACHHUIO MCCIEIOBAHWNA B BBIOPAHHOW MPEIMETHOM
oOracTu.

MeTtoauku npoBeIeHUsI MOJIEBbIX UCCIEA0BaHUI MO BHIOPAHHOU TEME.

TemaTnueckue ciioBapy U CIOBAPU PYCCKOTO SI3bIKA.

[Tpu opranuzanuu npouiIbLHOro 00y4eHHs Ha YPOBHE OOILIET0 CPETHETO
00pa3oBaHMs BO3MOXKHO MTPOBEICHHE CIEAYIOIIMX KYpPCOB MO BbIOOpY: «buosorus u
aKoJIOTHA», «MosekymsipHas Ouosorus», «PanuainronHas reHeTuka», «OCHOBBI
OMOTEXHOJOTUH» U JIP.

o wpnE

5. Cnucok pekoMeHyeMoii TUTepaTyphl

1. Ilporpammer mo Owumosiorun mis 10-11 kmaccoB o06mieoOpa3oBaTenbHON
IIKOJIBl  €CTECTBEHHO-MaTeMaTnueckoro HampasieHus. JKamabepamea KA.,
Kymarynosa K.A., CatumbekoB P. // IIporpammsl o 6uonorun mist 10-11 kmaccos
oOureoOpa3zoBarenbHOU 1IKOIbL. — AnMaThl: KAO um.bl.Anteincapuna, 2006.

2. Ilporpammbl mo Owuonoruu mas 10-11 kmaccoB o00meoOpa3oBaTeNbHOM
IIKOJIBI  OOIIECTBEHHO-TYMaHUTapHOTro  HampaBienue. KanaGepauea KA.,
Kymarynosa K.A., CatumbekoB P. // IIporpammsl o 6uonorun mist 10-11 kmaccos
obmeo6pazoBarenbHOM mKobl. — AnmaTel: KAO um.bl. AnteiHcapuna, 2006.

3. buonorusa. (OKumwsie opranusmel). XKynycoBa K., AnumkymnoBa P.,
Kymarynosa K. YueOnuk nisa 6 kimacca o61ieo0pa3oBaTeIbHON IIKOIbI. — AJIMaTHI:
Atamypa, 2006.
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4. buonorus. (Muoroobpasue xuBbix opranuzmoB). K. Kaiieim, CatumOexoB
P., AmeroB A., KoxanraeBa K. YueOHuk mna 7 kiacca oOuieodpa3oBaTelbHON
mKoJibl. — Anmarsl: Atamypa, 2007.

5. buonorusa. (Maoroo6pasue xxuBbix opranu3moB) K.Kaitbim, CatumbexosB P.,
KoxkanTaesa K. MeTtonuueckoe pykoBOJACTBO JJisi 7 Kilacca 001ieo0pa3oBaTeIbHOM
IIKOJIBI - AiMaThl: ATamypa, 2007.

6. buonorus. YueOuuk. P.Anumkynonsa., P.CatumbekoB. — Anmatel: Atamypa,
2008.

7. buonorus. YueOnuk. E.Oukyp, JI. Amanxonosa, P.JKymabaeBa. — AnmMartsr:
Mexkren. 2008.

8. buonorusa. PaGouas terpanp ans 9 kimacca oOuieo0pa3oBaTeIbHON MIKOJIBI.
Munnebdaes XK.., Anumkynosa P. — Anmater: Mexren, 2009.

9. buonorua. Metoauueckoe pykoBoactBo. A.ComnosneBa, W.WnbsicoBa. —
Anmatsel: Atamypa, 2009.

10. buonorus. Xymeic nmontepi. A.ConoBseBa, W.MnbsicoBa, A.Manxyra. —
Anmatsel: Atamypa, 2009.

11. MynbTUMEIUUHBINA  3JIEKTPOHHBIN  yueOHuk «buonorus». 6  kiacc.
K. XynycoBa, P.Anumkysnosa., JKymarynoBa K.A. — Anmatel: Atamypa, 2005.

Jlononnumenvhas tumepamypa

1. I'pun H., Ctayt V., Teitnop . buonorus. 1, 2, 3 .T. M., 1990.

2. Kopoukun JI.U. buonorus uaauBuayansHoro pazsutus. M., 2002.

3. benoycos JI.B. OcHoBsI 06111e# 3MOpuosioruu M., 2005.

4. Tokun B.I1. O0mas sm6puonorus: YueO. myist 61oi. ciel. YH-TOB. 4-€ u3j.,
nepepab. u gon. M., 1987.

5. FOmxkanues C.U., beikoB B.JI. T'mctonorusi, uuronoruss u 3MOpUOIOTHS.
Kpatkuii atnac. CI16., 2007.

6. Ipi6an A.Il. Pannee pa3zsutue miekonuraronmx. JI., 1988.

7. T'mn6ept C. buonorus pazsutus, TT. 1-3. M., 1993, 1994, 1995
8. CoxonoB B.U., UymacoB E.U. I{utomnorus, ructoyorusi, sMmopuosorus. M.,
2008.
9. O.M. MBanoBa-Ka3zac. OBosorimonHas sM0opuoaorus >kuBoTHbX. CI16.,
1995.

10. I'epmienzon C.M. OcHoBbI coBpeMeHHO reHeTnku. Kues, 1979.

11. Uure-Beutomos C.I'. 'eneTuka ¢ ocHoBaMu cejiekiuu. M., 1989.

12. Jlakun I'.®. buomerpus. M., 1990.

13. JIscmm Jxx. ®. I'eHeTHUyecKHe OCHOBBI CCJICKIUH CEIbCKOXO3SHMCTBEHHBIX
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2. IIporpaMMbl BHEKJIACCHOH pPadoThI

['maBHast 1enb BHEKJIACCHOW AESTEIBHOCTH — CaMOOINpEAENICHHE IIKOJIbHUKA:
JUYHOCTHOE, HPaBCTBEHHOE, MpodeccHoHaNbHOe, HallMoHaIbHOE. CaMooIpeieieHne
BCErJa MpearnoaraeT BEIOOp: ACITEIbHOCTH, TOUKH 3PEHHS, TIO3ULUU B KOJJICKTUBE,
¢dbopmbI IOBEICHNS B TIPOOJIEMHOI CUTYaIUH.

['OCO mnpemaraer cienyromue HalpaBieHUs BHEKJIACCHOM AESITEIbHOCTH:
CHIOPTUBHO-037I0POBUTEIBHOE, OOIIEKYJIbTYPHOE, COIMAIBHOE, WMHTEIICKTYalbHOE,
JTYyXOBHO-HPAaBCTBEHHOE M SKOJOTHYECKOE.

Bueypounast ~ gesTensHOCTh — 3TO  OOpa3oBaTelbHas  ACSITENbHOCTD,
ocyliecTBisieMass B (hOpMax, OTIMYHBIX OT KJIACCHO-YPOYHOM, M HAlpaBJCHHAs Ha
JOCTUKEHHE IUTAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOMU
nmporpaMMel o61ero oopazoBanus B paMmkax peanuzanuu ['OCO.

®opmMbl OpraHu3alii BHEYPOUHOH JAEATENIBHOCTH — 3TO IKCKYPCHH, KPYKKH,
CEKIMH, KPYTJble CTOJbI, KOH(EPEHIIUH, AUCIYTHI, IIKOJIbHBIE Hay4YHbIE OOILECTBa,
OJTUMIIUA/IBI, COPEBHOBAHUS, MIOMCKOBBIC M HAYYHBIC HMCCIIEIOBAHUS, OOIIECTBEHHO-
MOJIC3HBIE TPAKTUKH W JApYyrue (OpMbI, HO KIACCHBIX 3aHATHH TOMKHO OBITH HE
oonee 50%, Bce Gopmbl OpraHU3alUd BHEYPOUHOH JI€ATENbHOCTH OIpEAeIsieT
opraHu3anusi 00pa3oBaHusl.

Ipeamer «Pusuka»

[Ipenyaraercst cueHapuii KOHKYpPCHOM IPOrpaMMBbl JUIsl ydaluxcs 9-X KIaccos,
KOTOpasi MOMOXKET MIKOJbHUKAM HalTH «(pU3UKYy» B JUTEpaType, MOI3UU, HAPOTHOM
donbkiope, mpo3se. Pedsta MoKHBI YCBOUTD, YTO (PU3MKa TECHO CBsI3aHA HE TOJIBKO C
€CTECTBEHHOHAYYHBIMHU MTPEIMETaMH, HO M TYMaHUTAPHBIMHU.

1. Ilpocpamma koukypca no gpuszuxe <A, ny-xa, ¢puzuku!»

[lepen HayaoM TpOBEAEHHUS KOHKYPCHOM TpPOTpaMMBbI, OOpaIleHHe BETYIIHX
3aCTaBIsET YYACTHUKOB U OOJIENBIUKOB 33 {yMaThCs HAJl CMBICIIOM O0yUYeHHUSI.

B «Pa3muHke» KOMaHJaM 3aJal0TCs BOTPOCHI, U TEMIT BOMPOCOB U OTBETOB
JOJDKEH OBITh OBICTPBIM, MOOWJIM3YIOIIUM pelsAT Jymarb. B «mostudeckom
KOHKYpCE» yYacTHHUKaM TPEICTOUT HAWTH B CTUXOTBOPHBIX CTPOKax (QHU3NYECKOe
SIBJICHHE, OOBSICHUTH CMBICT TPOUCXOAIIero. Mcmonp3yloTes Kak TEKCThI TOITOB-
KJIACCUKOB, TaK M COBPEMEHHBIX aBTOpOB. B koHkypce «ABTOpal!» ydammecs
TOJKHBI OTIPEACIIUTH aBTOpa Wi Gpasbl, CTABIICH KKPBLIATONW», WA (POPMYITHUPOBKH
¢us3maeckoro 3akoHa. «Ckaska JIOKb, ]a B HEM HaMEK...» Mpejyiaraercsa pedstam
OOBSCHUTHh TPOUCXOJAIIEEe B OTPHIBKE CKa3kd. YwWTas CKa3Ky, HE BUJIHIIb
(UBUYECKUX SBIICHWUN, MPOUCXOIANIMX B HEHM, a m3ydas (QU3HNKY, CKa3Kka MOXKET
SBIIATHCS U 00yUYaAIOITUM MOMEHTOM.

Konkypc 601embIIMKOB TIpeiaraeT BCIIOMHUTD MTOCIOBUIIBI, TIECHU, CTUXH, T/Ie
YIIOMUHAETCS O IBIKEHUH. B KauecTBe qoMairHero 3aaHus pedstaM mpeiiaracTcs
noctaBuTh mbecy (5-10 MuUHYT) ¢ 3MHM304aMU YPOKOB (DH3UKM WM KaK Y4YUTEINb
(GU3MKU MOXKET TMpOBeCTH JoOoW Jpyroil ypok ((U3KYIBTYpY, JUTEpaTypy,
TEXHOJIOTHIO). 31€Ch MPOSBIIACTCS yMEHUE peOsAT (haHTa3upoBaTh, TBOPHUTH.
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Konkypc kammranoB «K Oapeepy!» mpemmaraeT OTBETHTh Ha 3arajkw,
OTraJKaMi Ha KOTOpbIE SBISIOTCS (u3nueckue NpuOOpbl, MAIIUHBI, (PU3NYECKUE
SBJICHUSL.

3ananue «YepHbIN SNIUK» MpSYET U300peTeHUe MepBOM IMOJOBHHBI XX BeKa,
NOJIyYUBILIEE IIMPOKOE PACIPOCTPAHEHUE B Hallle Bpemsi. KomaHbpl 3a1at0T BOIPOCHI
U TIOJYy4YaroT TOJBKO OTBET «Ja» WM «HET». B KOHIlE KOHKYPCHOW IPOrpaMMBI,
MO>KHO U B NIay3ax MNPOBECTHU PsiJl HHTEPECHBIX ONBITOB, C 00BICHEHUEM YBUJIEHHOTO.

OOmmii uTOr KOHKYpCa - BUNIETh (PU3HKY BOKPYT HAC: B JUTEPATYpPE, AETCKUX
MeCeHKaxX, MOCJIOBHUIaX, CKa3KaxX U MOHATh, YTO OHA CIIOCOOHA OOBSICHUTH OYKBaJILHO
BCE. BOJIBIIYIO POJIb UTPAIOT BEAYIIUE, 3aAA0IIME TEMII, YETKO 3HAIOIIME CLIEHAPUI
¥ KOHKYPCBI, YMEIOIHE 00IATHCS € 3aJI0M M PeIiaTh CIOPHBIE MOMEHTHI.

2. Ilpozpamma Kpysyucka «Om npocmouix ¢husuueckux usmepeHuil K
NO3HAHUIO NPUPOOBL»

2.1. lMosicHuTEIbHAA 3aNTUCKA

[lenv: co3paHue  yCIOBHM  JUIsI  PAa3BUTUSL  TBOPYECKOTO  MBINUICHUS
oOy4Jaronmxcsi, yMEHU CaMOCTOSITENIbHO MNPUMEHSITh U TMOIMOJIHATH CBOM 3HAHUS
Yyepe3 peuieHre NPakKTUYECKUX 3a1ay.

IIporpamma BHEYPOUHOM AeSITEIHHOCTH «OT IPOCTHIX (DH3NYSCKUX HU3MEPECHHUI
K MO3HAHWIO TPUPOIBI» aJpecoBaHa ydammmcs /-9 KIaccoB, pacCUMTaHa Ha OJWH
roJi N0 OJJHOMY 4Yacy B HEJIEIIO.

[IpoxokneHne Kypca MOCTPOCHO HAa TOBTOPEHUH TEOPETHUECKOTO Y4eOHOTO
Marepualia, a TaKKe MCIOJIb30BAHUS JIOMOJIHUTEILHOTO MaTepuana s paciIupeHus
Kpyro3opa oOyuatomuxcs. JIabopaTopHblii U JAEMOHCTPALMOHHBINA 3KCIIEPUMEHT HE
TpeOyeT chnenualbHOro OOOpYJOBaHUS, MPOCT B MCIOJHEHUHM M JOCTYNEH ISl
00BsSICHEHUS O0YyJarOIMCS.

[Iporpamma He co3naerT yY4eOHBIX MEpPEerpy30K sl IIKOJbHUKOB, TaK Kak
MaTepuall M3ydalicd paHee W JaHHbIA Kypc MO3BOJSIET Ha Oojee KaueCTBEHHOM
YPOBHE pPACCMOTPETh H3BECTHbIE OOBEKTHI M OOpAaTUTh BHUMAHHWE Ha OTPAOOTKY
HAaBBIKOB IKCIIEPUMEHTATOPA.

Cmpykmypa nocmpoeHrus yueOH020 Mamepuaa.

B xypce BblJIeNIeHbI YEThIpE JIOTUYECKH CBA3aHHBIX pa3jiena. B xone 3HakoMcTBa
c pazaenoM «Du3NYecKue BEIUYWHBI - a30yka (U3NKu» Ha mpuMepe (HU3MIECKUX
BEJIMYMH, YacTO BCTPEYAIOIIMXCS B IIOBCEIHEBHOM MpakTUKE (IJMHA, Macca,
MJI0MIAah, TEMIEpaTypa, IUIOTHOCTh W JAp.), OTPadaTBIBAIOTCS MPUEMBI TPSIMOTO
M3MEPEHUS, BBIPAXKEHUSI CBOMCTB MpupoAbl uyuciaaMu. (OcBaumBaeTcsi yMEHUE
CUMTBIBAHMS pe3yjbTaTa CO IIKaJdbl MPUOOpa C YYETOM MOTPENTHOCTH (ITOJIOBUHA
LEHbl JesieHus), QopMHUpyeTcsl TMpeAcTaBieHMe 00 M3MEPEeHHUHM KakK YacTH
($u3MUeCcKOro HccleqoBaHusl MpUpojabl. PaccmaTpuBaroTcs CUTyallMd, B KOTOPBIX
npolecc  u3MepeHuss TpeOyeT U3BECTHOM  cOoOOpa3uTEIbHOCTH, CMEKAJIKH,
HaXOJI4YHUBOCTH.

[Ipu u3ydenuu pasznenoB «JIBUKEHUE B MPUPOJIE, KU3HU YEIIOBEKA, TEXHUKE,
«'uppo— u a’poauHamuika», «MexaHuueckas paboOTa, MOIIMHOCThb, DSHEPIHI»
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IITKOJTPHUKAM TIPE/JIaraeTCsl MPOBECTU P/l BIIOJHE 3aKOHYEHHBIX UccienoBanuid. [1o
CYILIECTBY pedb UAET O (PEHOMEHOJIOTMYECKOM OINHMCAHUM SIBJICHUH, YCTAaHOBJICHUU
3aKOHOMEPHOCTEHN C MOMOIIbI0 COBMECTHBIX M3MepeHui. BoInonHss uccinenoBanus,
oOydJaroniecss OCBaMBalOT MPHUEMBbI TMOJY4YeHUST M OO0pabOTKU Pe3yJIbTaTOB
(rpadpuyeckoe, TabIMYHOE MPEICTABICHUE), MOIYYalOT MpeAcTaBiIeHUE 00 ommoOKe
skcriepuMenTa. CTOUT MOJYEPKHYTh, YTO KypC, HACBIIICHHbIA JIEUCTBUEM,
ornepupoBaHueM ¢ TnpeaMmeramu (TpuOopamu, MPUCIOCOOJCHUSIMHU), OTBEYAET
BO3PACTHBIM OCOOCHHOCTSIM jaeTeii 14-15 1er, eme He TOTOBBIX «KOIATHCI» B
0e3ymnpeuHbIX  JIOTUYECKHX  IOCTPOSHHUSAX, HO  JIOOSAIUX  JIeWCTBOBATH,
¢daHTa3upoBath, wu3o0peTaTh. B TakoM Kypce KaxAbldi pPEOCHOK TMOJIydaeT
BO3MOKHOCTh TPOSIBUTH CBOM CIIOCOOHOCTH (MHTEIUIEKTYyaJbHBIC, MPAKTHYECKUE,
KOHCTPYKTOPCKHE, XyJIOKECTBEHHBIC). PaboTa B rpymme MO3BOJSET peam30BaTh
«y4EHUE C YBIICUCHUEM», YICHUE Yepe3 OOIICHHE.

2.2 Conep:kaHue MpOrpamMMbl

Tema 1 »@uzuueckue senuuunvl - azdoyxa usuxu» (7 uac.)

duznueckre BeauuuHbl. Eqununel BeanunH. M3Mepenue Gpuanyeckux BeIUYUH.
®uznueckre npudopsl. [lonstue o ToyHOCTH H3MepeHUN. CTPYKTYypHbIE YpOBHU
MaTEepUU: MHUKPOMHp, MaKpoOMHUp, Meramup. Pa3BuTue B3IJISA0B HAa CTPOCHUE
BENIECTBA. MOJEKYJIBL.

Ipaxmuueckue pabomul.

2. 3mMepenue pocta 4enoBeka ¢ TOMOIIbIO Pa3HbIX JTUHEEK.

2. OnpenenieHre TOJIUHBI HUTH WK TTPOBOJIOKH.

3. Habmoienue 3a cTpoeHHEM BEILIECTBA.

Tema 2 »/{sudicenue 6 npupooe, sxcusnu yenogexa, mexuuxe» (13 uac.)

MexaHuueckoe JBI)KEHHME, €ro BHUJBL: IOCTyNaTellbHOE, BpallaTesbHoE,
konebarenbHoe. [lnoTtHoCcTh. Apeomerp. Cuna - BekTOopHas BenuuuHa. Bec Tena.
HesecomocTs. JlaBnenue.

IIpakmuueckue pabomui.

12. VI3amepenure CKOpoCTH BpallleHUsI MUHYTHOM CTPEJIKU YacoB.

13. HaGmroieHre paBHOMEPHOTO U HEPABHOMEPHOTO JBHIKCHUS.

14. Onpenenenue ckopoctu 1uddy3un B )KUAKOCTH.

15. Onpenenenune ckopoctu quddy3un B razax.

16. M3mepeHre mI0THOCTH KUIKOCTH C MOMOIIBIO0 apeoMeTpa.

17. VI3aMepeHure TII0THOCTH TBEPABIX TEJ IPABUIHLHOU (POPMHBI.

18. OnpeneneHue CUIIBI MBIIIIL PYKH YEJIOBEKA.

19. 3mepenue cuibl TSHKECTH, IEUCTBYIOIICH Ha TEJIO H3BECTHOM MIIOTHOCTHU C
MCIIOJIb30BaHUEM MEH3YPKH.

20. U3y4yeHue siBIEHUSI HEBECOMOCTH U MEPETPY3KHU.

21. PacueT naBiieHHs], MPOU3BOJUMOTO YEJIOBEKOM Ha MOYBY.

22. OnpesiesieHre MacChl JIATYHU U QIIOMUHUS B KAIPOHOBOM MENIOYKE, HE
pacKphbIBas €ro.

Tema 3 »I'uopo - u aspoounamuxa» (8 uac.)
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JlaBnenue ra3oB. [lHeBMaTHUEeCKHE MAIIMHBI U UHCTPYMEHTHI. J[aBineHne

xuakocTu. ['mapocratuyeckuit napagokc. OnbIT [lackansa. Mctopust OTKpbITHS
atMocdepHoro nasieHus. bapomerp. Anprumetp. Cuna Apxumesa.

IIpakmuueckue pabomui.

5. OOHapykeHHe 3aBUCUMOCTH JaBJICHUS Ta30B OT TEMIIEPATYPHI.

6. 3mepenue 1aBlieHUs )KUJKOCTH Ha THO COCY/a.

/. BoisiBlieHHE 3aBUCUMOCTH aTMOC(EPHOTO IABJICHUS OT BBICOTHI.

8. Onpenenenue criibl ApxuMesa it Tel PaBUIbHON (DOPMBI M3BECTHOM

IIJIOTHOCTH.

Tema 4 »Mexanuueckas paboma, mowHoOCmMb, dHepeus» (J uac.)
Mexannueckast padbota. MomrHocTs. DHeprus. [loaBrkHBINA U HETTOABUKHBIN

OJIOK.

Ipaxmuueckue pabomul.

4. 3mepeHne pa3BUBaeMO MOIIIHOCTH MPH MOAHEME Ha BBICOTY.

5. OmpeneneHuie BRIMTPHIINIA B CHIIC TIPH UCIIOJIB30BAHUN TIOJIBYKHOTO OJI0KA.
6. Mi3MepeHune MOTeHINATLHOW SHEPTUU CHIIBI TSXKECTH.

Okckypeus (1 gac.)

2.3 TeMaTHYeCKUH MJIAH

Tabnuma 12 — KanengapHo-TeMaTuyeCcKui miiaH

KoJunyecTBo yacos
Ha3Banue Tembl DopMBI KOHTPOJIA
BCEro | Teopusi | MPaKTHKA
du3nyeckre BeINYUHBI - 3amura
az0yka pu3uKH 7 4 3 AKCTIIEPUMEHTAJIbHBIX
3aj1ay
JIBU>KEeHME B IPUPOJIE, YueOHbIi TPOEKT
JKH3HH YeJIOBEKa, 13 3 10
TEXHUKE.
['unpo- n aspoauHaMuKa 3amura
8 4 4 AKCIIEPUMEHTAJIbHBIX
3aj1a4
Mexanuueckas padora, 3amura TBOPUYECKUX
MOIITHOCTb, YHEPTHS 6 2 4 IPOCKTOB
UTOTO 34 13 21

[IporpamMmMa OCHOBBIBAETCSI MPEUMYIIIECTBEHHO Ha aKTUBHBIX (popmax oOydeHUs
(;maGoparopHbie pabOTHI, CaMOHAOIIOICHUS, SKCKYPCHH, HHTEPAKTUBHBIE METOJIbI) H
OTCYTCTBUM OOS3aTEIBHOTO JOMAIHETO 3amanus. i1 peamu3amnuul MporpamMMbI
BHJIEOMATEPUAIIHI,
o0opyoBaHue. 3aHATHUS MPOBOAITCS B KaOMHETE (PU3MKHU, KOMIIBIOTEPHOM KJjacce,

IOJDKHBI  OBITH

OUOJIMOTEKE MIKOJIBI.

KOMIIBIOTCPHBIC
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K cpeactBam oOydeHmsi MO 3TOMY KypCy OTHOCSTCS: (DU3UYECKHE TPHUOOPHI,
yueOHbIe TIocoOMsi 1Mo (U3MKE, CIPaBOYHBIE MaTEpHalbl, HAYYHO-TOMYJISIpHAS
JUTepaTypa, TUAAKTHUYECKHE MaTepuaibl, KOMIBIOTEpHBIE 00yUarolue mporpaMmel.

2.5 CIuCOK peKoMeH/1yeMoii JIuTepaTypbl
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ITIpocsemenne, 1981.- 112 c.
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[Tekct] / B.A.Bypos, C.®. Kabanos, B.1 CBupunos.- M.: [Ipoceemienue, 1981.- 112
C.
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26. BoponoB B.K., TlomomienoB A.B. ydyeOGHoe mocobue « CoBpemeHHas
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Hpeamer «Xumus»

BueknaccHass paboTra mo XMMHMM B OpraHu3anusix oOpa3oBaHHs BEIETCS B
CIIENYIOLIMX  HANpaBJIEHUSAX:  MPAKTUUYECKOM  (XMMHUYECKUH  DKCHEPUMEHT,
3aHUMAaTeNbHbIE OIBIThI, TBOpYECKass padoTa, HCCIeAOoBaTeNbCKass EATEeIbHOCTD,
CUHTE3 BEUIECTB WU Jp.) U TEOPETUYECKOM (M3yUEHUE TEOPETHUYECKUX BOIPOCOB U
HUCTOPUHM XUMHUH, PEIICHUE YCIOKHCHHBIX PACUETHBIX 3a/Jad C MEKIPEAMETHBIM
coJiepKaHuEM, paboTy C JIMTEPATypPHBIMA MCTOYHUKAMHU, MOATOTOBKY M HAIMCAHUE
pedepaToB, COUMHEHUH U T. 11.).

Opeanuzayus obujecmeeHHo-noae3nol pabomol no xumuu 8 wikone. OgHON U3
OCHOBHBIX 3aJ]ad XUMHUYECKOTO KpYXKKa SBIISCTCS TOBBIIIICHUE YPOBHS 3HAHHMA
yaamuxcs. Ho, Bo-miepBbIX, B MIKOJLHOM KPY)KKE MOTYT 3aHUMAaThCsl HEMHOTHE, a BO-
BTOPBIX, B OINPEACIICHHON MEpe 3aHATHS B KPYKKE — 3TO paboTra «ujis ceOs», Iis
yIIOBJIETBOPEHUS] COOCTBEHHBIX MOTpeOHOCTEH. B IMIKOJIBHOM KOJUIEKTUBE €CTh
HEMajo OOIECTBEHHO MOJIE3HBIX JeJ, AJsi BBINOJHEHUS ATUX el MNoTpedyercs
MOMOIILb FOHBIX JIFOOUTENEH XUMUU.

Xumuueckoe obuecmeo. Ilpy HaIMYMK B IIKOJE HECKOIBKUX XHUMHYECKUX
KPY>KKOB  (CeKIMil), palOoTaloluX B PpPAa3JIUYHbIX HAMpaBICHUSAX HAyKU WIH
0OIIECTBEHHO-TIOJIE3HON JAEATENBHOCTH 110 XUMHH, L1€IeCO00Pa3HO IJisi KOOPIUHALIUU
paboOThI ATUX KPYKKOB OOBEIMHUTHh MX B IIKOJbHOE XMMHUYECKOEe 0oO1ecTBO. Takoit
KOJUICKTUB BBIpAaOAThIBACT CBOW YCTaB, 3MOJEeMy, MOXKET HW3TOTOBUTH 3HAYKH.
[IIkompHOE XUMHUYECKOE OOIIECTBO MMEET TUTaH PaboThl, B KOTOPOH KpPOME IUTAHOB
paboOThI OTACTBHBIX KPYKKOB WJTU CEKITUU CJICTYEeT BKIIOYUTH JIeia, 00HETMHSIIONTIE
BCE€ OTH KPYXKKH.

Ienu u 3aga9M XUMHUYECKOTO OOIIECTBA:

4. TlpomaranmupoBaTh XUMHUYECKHE 3HAHUS CPEOU yYalIUXCS MIIQAIINAX
KJIACCOB, HACEJICHMUSI.

5. VYruyOnarb 3HaHUSA ~ y4yalIUXCs  CTApUIMX  KJIACCOB, 3HAKOMUTH C
JTOCTHXKEHUSIMU XUMUYECKOU HAYKHU.

6. CoBeplIeHCTBOBATh yMEHHE MPOBOAUTH XHWMHUYECKHH  SKCIEPUMEHT.
Hcronp30BaTh 2IEKTPOHHBIN yueOHUK: «BupTyanbHas XuMudeckas 1adbopaTopusi».

IpumepHuviii nian pabomsl WKOILHO20 XUMUYECK020 obwecmaa «IIlpomon»

CeHTs10pb

/. 3acenaHue MpaBJEHUS

8. 3aHMMaTeNbHBIC OMBITHI IO XUMHUU TSI YIAIIUXCS 2-X KJIACCOB

9. Dkckypcus Ha 3aBOJ

10. Berpeua ¢ ydeHBIMU arpOyHUBEPCUTETA

11. becena «HoBble TEXHOIOTHHU B XUMUYECKOM MPOU3BOCTBE»

12. Brinyck ¢oToans00omMa, M3rOTOBICHUE MPE3CHTALIUH.

OKTs6pH

13. Henenst xumuu

14. BcTpeua ¢ yueHbIMU

15. 3ammTa pedepaToB 1o TeMe «KatauTudyeckue peakium»

16. Dkckypeus Ha XBK

17. becenpl ¢ yyammumucs 5-7 kinaccoB «ITHTepecHOE B XUMHUU»
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18. KBH

19. 3anuMarenbHbIC ONBITHI AJI y4aiuxcs 3-4 KJ1accoB

20. BukToprHa 1o OpraHM4eckuM COeIMHEHUSIM

21. BBITyCK Ta3eThl € YTJIEBOIOPOIbI»

22. Oo6miee 3aceqanue OOecTBa

23. loxnan Ha IMIKOJIBHOM KOH(epeHIMH «3HAauyeHWEe XWMHUU B HAPOJIHOM
XO35IUCTBE»

24. DKCcKypcHs B arpOyHHUBEPCUTET

Hos16pp

7. Koudepennus yvammxcs 8-x kiaccoB mo Teme: «Kiacchl XuMmuuecKux
COCIUHECHUI»

8. Beimyck rasets! «Ilyremectsue B cTpany XuMHUIO»

9. Bammra mnpakTtuyeckux padbor Ha Temy «llomyuenue Bomopoma B
1a00paTopum»

10. Becena «XuMus B CEIHLCKOM XO3SIMCTBED

11. 3aHrMaTeNbHbIE OMBITHI IJIs1 yYaluXcs 7-X KJIaccoB

12. KBH yuyamuxcs 8-X KJ1accoB

JlexaOphb

6. Koudepenuusa «Benukuil 3ak0H TPUPOABD AJIs yUalUXcs 3-X KIACCOB

7. 3amura pedepaTa «DICSKTPOIU3» COBMECTHO C FOHBIMU (DU3UKAMH

8. becena B momoyrmpaBieHuN «3Ha4YeHUE XUMHUH B HAPOTHOM XO3SUCTBE»

9. 3aHmMaTenbHBIC OTIBITHI

10. Joxnan «Teopus A.M. BytnepoBa»

SIuBapp

4. IIkoybHas OJIUMIHUAIA

5. 3amuTa pedepaton

6. becensr: «IlmacTmacchl B HAPOTHOM XO3SHCTBE,

«KBaHTOBas TEOpHS B XUMHUU,

«XVMMUYECKHUE CBA3ZU»

deBpalib

5. Bukropuna nis yyanmxcest 9-X KiaccoB

6. 3amuTa nmpakTH4eckon padbotsl «IlomyueHue Kucaopoaa B 1a00paTopum»

7. Kondepenuus yuanmxcs 9-x kinaccoB 1o Teme «Xumus Kazaxcrana»

8. becema «BomopoaHbie cOeTMHEHNS] HEMETAIIOBY

Maprt

4. becena nis ydammxcs 5-8 Ki1accoB « XUMUS U SKOJIOTHSI»

5. KBH yuamuxcs 7-x Ki1accoB

6. Ocradera 3HaHWI BOCAMUKIACCHUKOB MO TeMme: «lleprogudeckuii 3aKOH H
nepuoanyeckas cucrema .M. Menneneesa»

Anpenb

7. 3amuta pedepara «Koppo3us MeTaioB u 60prOa ¢ Hel»

8. 3ammura pedepara «KpemHuii u ero coeTuHEHUS»

9. Brinyck razetsl «Penko3eMenbHbIC JIEMEHTHI»

10. becena «XuMHUA 1 DKOJIOTHSI»

11. Hoxnazasl: «/locTHXKEHUS] XUMUYECKON HAYKH U TEXHUKH,
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«CKOpOCTh XUMHUUYECKON PEAKLIUN»,

«IIpobiemMa CHHTETUYECKOW MULIU»

«AMUHOKHUCIOTBID»

Mait

3. becena «I'pynna mieno4uH03eMeNbHbIX METAIIIIOB»

4. 3amura pedeparoB «OOpaTUMOCTh XUMUYECKUX PEAKITUN»,

«CBOMCTBa, CTPOCHHUE U POJIb OEIKOB B JKU3HUY,

«Teopust SNEKTPONTUTUYECKON JUCCOLIUALTIN

B teuenue rona

5. BeimycTtuts 4 xypHana «Ilonmumep»

6. Beimyctuth Qoroanboom

/. BpINyCTUTH CBETOBYIO T'a3eTy

8. Bectu neromuce «IIpoTon»

5. [IpoBOUTH SKCKYpPCUU HA 3aBO/JIbI, (PEPMBI.

12. IlpoBoauTh 3aHATUS YyYallMXCsl B aHAJIMTHYECKOW Jadoparopuu U
1ab0paTOpUX OPTraHUYECKUX BEUIECTB arpOyHUBEPCUTETA.

13. Cek1uu KOHCTPYHMPOBAHUSI U3TOTOBUTH: MPUOOP MJisi ONpEIeTICHUsI CBOMCTB
YIJEKUCIOTO rasza, mpubop mis monydeHuss okcuaa aszora (IV), mpubop s
AJNIEKTPOJU3a COJei, O30HATOp, MNPUOOp ISl TOJYYEHHUS COJSHOM KHUCIOTHI,
ANEKTPOPUIIMPOBAHHYIO BaHHYIO TaONUIly JUIsl OMNpPEACNICHHs MUHEPaIbHbBIX
yAOOpEeHU, MAarHUTHBIE CXEMbI MPOU3BOJICTB, MOJEIU MOJEKYJIbl OPTaHUYECKUX
BEIIECTB, KAPTOUKH IS ONPOCA YUAIIUXCSl.

IIporpamma padorsl puznko-xumudeckoro Kinyoa «Cnekrp»
1. IlosicHUTeIbHAA 3aIIHCKA

BHeknmaccHass paborta mo mpeameTy «XHMHS» — COCTaBHAs 4YacTh ydeOHO-
BOCIIUTATEIbHOM pabOThl MIKOJbI. OHA MPEeJOCTaBISET HIMPOKHE BO3MOXKHOCTH IS
BCECTOPOHHETO PAa3BUTHS YYAIMXCS, YIIIYOJIGHUS W paCUIMpEHHs] WX 3HAHUM,
pPa3BUTHSl y HUX HMHTEpeca M TBOPUYECKOrO MOJAXO0Ja K HM3ydeHuio xumuu. Yepes
CUCTEMY WHJMBHUAYAIbHBIX 3aJaHUN IIKOJBHHUKK Yy4aTcsi paboTaTh C HAy4YHOM,
HAay4YHO-TIOMYJISIPHOM M CIIPAaBOYHOW JIUTEpaTypoil, aHanu3upoBaTh (HAKTBI MU
TUIOTE3bl, CHCTEMaTHU3UPOBATh COOpaHHBIA  Marepual, MPEACTaBIATh  €ro
rpaduyecku, BHICTYIATh MyOJnYHO. Bece 3TO ciy’KUT MOAroTOBKOM JJIs JasibHENIIeH
yueObl B By3ax.

[Ipennaraercs Ilporpamma pabotel ¢usuko-xumuyeckoro Kiyba «Crektp»,
KOTOpAasl PACKPBIBAET COJEpKAaHUE WHTETPUPOBAHHOIO Kypca (PM3MKM M XHUMUH,
MpOBOASIIETOCS] BO BHEypouHoe Bpems i yvamuxcss 10-11 kmaccoB. Omna
paccunuTana Ha 43 4vaca (1 pa3 B Mecsll B Te€U€HHE 2 JIET) U CTAaBUT CBOEH IEJIbIO
pacKpbITHE BEAyUIMX Ml (U3UYECKOM M XMMHYECKOW HAayK W WX OTICJIbHBIX
MOJIOKEHUH, BAXKHBIX B I[I03HABATEIIbBHOM, MHPOBO33PEHUYECKOM M MPUKIATIHBIX
aCIeKTax: 3aBUCUMOCTh (U3MYECKUX M XHMHYECKUX CBOMCTB BELIECTB OT UX
CTPOEHHUS, MaTEPUAIBHOTO €IMHCTBA OPTaHUYECKUX U HEOPTaHUYECKUX BEIIECTB.
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2. Congepxanne padorsl Kiry6a «Cnexkrp»

ConeprxaHue nmporpaMMbl O3BOJISIET Pa3BUBATh UACH, 3aJ0KEHHbIE B 0A30BbIX
Kypcax XUMUU U (PU3UKH, U JIONOJIHATh UX HOBBIMHU, UYTO CYIIECTBEHHO IOBBIIIACT
noteHuuas ooyuenusi. OCHOBHBIE yueOHO-BOCTIUTATENIbHBIC 3aauM Kypca: 1. Ha 6a3ze
IIKOJIBHBIX 3HAHWM ydyaluxcsi MO0 XUMHUHM W (PU3MKe pacIIMpUTh U YIIyOUTh UX
3HaHUS TIO0 KJIOYEBBIM BOIIPOCAM JTHX HAayK C OINOPOM HAa CamMOCTOSATEIbHOE
no6piBanre 3HaHUU. 2. COBepIICHCTBOBaHME Ha KOHKPETHOM MaTepuasne yMEHH
CpPaBHUBATH, BBIUWICHATH CYIICCTBEHHOE, YCTAHABJIMBATH MPUYMHHO-CICIACTBEHHBIC
CBSI3W, JieNlaTh OOOOIIEHUs, CBSI3HO M JIOKa3aTeIbHO U3JaraTh MPOpabOTaHHBIHN
Marepuan. 3. PackpbiTHe TYMaHUCTUYECKOW POJIM €CTECTBEHHBIX HAYK B PEIICHHUH
rJ100aNbHBIX MPOOJIEM, CTOSMIMX MEpe] YEJOBEUECTBOM: 3alIUTE OKpYXKaroulei
Cpelbl, palMOHAIBHOM MPHUPOJONOIL30BaHUM, OOOTAIEHUH HSHEPTreTUYECKUMHU
pecypcamu. 4. CozaelictBue GOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TBOPUECKUX
3aJJaTKOB, 9KOJIOTUIECKON KYJIbTYpPhl, TYMAHUCTUYECKUX YEPT JTMUHOCTH.

Kypc takxke nomoraer B noaroroBke k EHT mo xumuu no takum pasnenam Kak
«TemmoBoil apdext xummueckux peakumit», «lIpaBuna paboTel B nabopatopum.
JlaboparopHas mocyaa u obopynoBanue. IIpaBuna OesomacHocTu mnpu padbote ¢
BelecTBaMmu», «MeTopl hccaeIoBaHusl 00BEKTOB, U3y4aeMbIX B XuUMuM», «OO0mme
XUMHYECKHUE TPHUHIUIBI XUMHUYECKOTO MPOU3BOJACTBA. [IpOMBIIIIIEHHOE MOTydeHHE
BEIIECTB U OXpaHa OKpyxawoiued cpeab», «OCHOBHbIE METOIbl CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCJIMHEHUI».

3. TemaTnuyeckuii mjiaH padoTbl

Tabmmna 13 — Ilnan padots! Kityba «Cnexp»

A) TemaTuka 3aHsaTHi KOJI-BO 4YaCOB
1. BBenenue. 3agaum Kypca 1

2. Marepus. Bemecta. CBoiicTBa BemiecTB. MeTo bl 2
ueHTU(UKAITIN BEIIECTB

3. Kunernueckas, noTeHIMAIbHAS U BHYTPEHHSISI SHEPTHSL. 1

4. Macca — ¢opma sHeprun. YpaBHeHHE DUHINITEHHA. 3aKOH 1

COXpaHEHUs SHEePTUH
5. DK30 - ¥ SHAO0TEepMUUYECKHE Mpolecchl. Bropuunas nepepabotka | 2
MaTepHaJOB U SHEPTETUYECKHE 3aTPAThI
6. 'oMoreHHsIe U reTeporeHHble cMecu. MeTo bl pa3esieHus 2
cmecein. CeMuHap

7. Ilpaktrueckue pa®oTsl. [lpaBuna TexHUKN 6€30MaCHOCTH
8. DKCcKypcHsi B 1aOOpaTOPHIO

9. MapkupoBKa MIacTMaCcCOBBIX H3ACIUI

10. 3akiroueHue

b). Opranusanus NOArOTOBKH K OJJUMIIMAJIAM 110 XUMMH.

Rk |w
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4. MeToanueckoe odecrmevyeHme

[TpoBOAWTH 3aHATHS YUAIIUXCS B aHATUTUYECKON jJabopaTtopuu u 1abopaTopuu
OpraHMYecKUX  BemecTB  Ka3aXCKkoro  arpOTeXHHYECKOrO0  yYHHBEpPCHUTETA
uM.C.Ceitdynrunaa (Uy ap. By30B JAHHOTO MPOdUIIS).

Cekn KOHCTPYHUpPOBAHUS HM3TOTOBUTH: MPUOOP U1l ONpPEIEICHHUS CBOMCTB
YIJEKUCIOTO rasza, mpubop mis monydeHuss okcuaa aszora (IV), mpubop s
ANEKTPOTU3a COJICH, O30HATOp, MPUOOp IS TIOMYyYEHUS COJSHOM KHCIIOTHI,
NMEKTPOPHUIIMPOBAHHYI0O BAaHHYI TaONWIy Ui OMNPEACIICHUS MHUHEPATbHBIX
yA0OpeHUi, MAarHUTHBIE CXEMbI MPOU3BOJCTB, MOJEIU MOJEKYJIbl OPTaHUYECKUX
BEIIIECTB, KAPTOUKH JJI OIIPOCA yJaITUXCSI.

5. Cniucok peKkoMeHayeMo JJuTepaTyphbl

15. Xumust — HypaxmeToB u np. - Anmatel: Mekten, 2013
16. Xumus», 9 knacc, 'abpuensu O.C.
17. Xumusi. 8 knacc. HypaxmeToB u ap. - Anmatel: Mekren, 2012. — 216 c.
18. Xumus. 10 knace. Yueonuk + CD. Pymasuruc I'.E.- Mockga: [Ipocsemienue,
2014.
19. T'ombndensa M.I'. BueknaccHas pabdorta mo xumuu. — M.: IlpocBemienue,
1976. -191 c.
20. TarmoBa E.B. MccnenoBarensckas AesTENHHOCTh YYaIIUXCS MO XUMHHU. —
Mocksa: I'no6yc, 2007.
21.boesa T. H., Kopuaruna B. B. XumMuueckuii mpa3qHuK B CEIbCKOM IIKOJIE: MHP
Ha Bech MHp // Xumus B mkode. - 2005. - Ne5. - C. 28.
22.I'ycakoB A. X. Yuuremnto XUMHUHM O BHEKJIACCHOU padote. - M., [Ipocsemienue,
1981.
23.BacunbeBa T. K. Urpa-zauer. «3Hanue - cuna» // Xumusa B mkoje. - 2005. -
Nos.
24 . Kononosa B., ®ononosa T. ®@. ®usznko-xumuueckui KBH // Xumus B mkoie.
- 2005. - Ne4. - C. 39.
25.J]azapenko A. A. VYuurenw o0 BHEKIACCHOW pabore mo Xumuu. - M.,
ITpocemienue, 1981.
26.0neiinukoBa U. U., Bypxkunckas T. I'. Xumudecuii jecant B Tbuty XeMopoOuu
/I Xumus B mkoste. - 2005. - Ne9. - C. 73.
27.Beuep-KOHKypC MO TeMme «DIEeKTpOJMTUYecKass auccoruanus» // Xumus B
mikone. - 2005. - Ne9. - C. 75.
28.111axosa O. 1O. bmun-KBH «Metamisl 1 Hemetame» // XUMHUA B IIKOJIE. -
2005. - Ne9. - C. 70.
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Ipeamer «I'eorpadusn»

Wzydenne yyammmucs reorpaduy BHE paMOK y4eOHOTro TIaHa U TpeOoBaHUM
IIKOJILHOM TPOTPaMMBbI OTIIMYAETCS, MIPEKIE BCETO, OT YPOKa, KaK OCHOBHOU (POpPMBI
OpraHM3aIiy Mpoiiecca o0ydeHHUs MO reorpauu U TJIABHOTO JJIEMEHTa KJIaCcCHO-
YpOYHOH cucTeMbl. BHeKIaccHas paboTa CTPOUTCS MO CPaBHEHHUIO C YpOKaMH Ha
WHOM TeorpaduueckoM mMarepualie, MpOBOIUTCS B MHBIX OPTaHU3AIIMOHHBIX (opMax
U B Ooiblliel CTENEHH OCHOBBIBAETCS HA CaMOCTOATEIBHOCTH Yy4alluxcsi M
MIPOBOAMTCS BO BHEKIJIACCHOE BPEMSI.

[lens BHeKIaccHO# paboTHI Mo reorpadum — obecredeHne BCECTOPOHHETO U
rapMOHHYECKOTO Pa3BUTHsI LIKOJIBHUKOB. JTO TpeOOBaHHE OTBEUYaeT OCHOBHOU Hjee
BOCIUTAHUS — BOCIHUTATh YEJIOBEKA, FTAPMOHUYECKH COYETAIOLIErO B ceOe TyXOBHOE
00raTcTBO, MOPAJIbHYIO YUCTOTY U (PU3NYECKOE COBEPILIECHCTBO.

1. [losicHUTEIBbHAA 3AIIUCKA

Kypc «OOmass »skoHOMUKO-Teorpaduueckas  XapaKTEpUCTHKa  MHUpa»
peKOMeHI0BaH i yuamuxcs koyutemxed 10-11 kmaccos.

IMenr  Kkypca: yIIIyOJICHHOE ~ M3YyYE€HHE  MPUPOAHBIX M COLMAIBHO-
AKOHOMHUYECKUX ycaoBUil KazaxcTraHa ¢ TOUKM 3pEHHUs €ro MecTa U posii B MUpPOBOM
XO35IMCTBE

MexnpeaMeTHbIE CBS3U: OMOJIOTHS, XUMUSL, UCTOPUS, SKOJIOTHSI, SKOHOMUKA

@dopMbI OpraHU3alMK 3aHATUN: JEKIIMH, CEMHUHApPhl, TPAKTUKYMbI, paboTa
C MHTEPHET-PECYPCAMU

dopmMa 3aBepIICHUs Kypca: HHANBUAYAJIbHAS 3aIUTA ITPOEKTA

2. Conep:xxanme Kypca

B conep:xaHuu BHEKJIAcCHOW pabOThl MO reorpaduyd MOXKHO BBIACIUTH JIBa
OCHOBHBIX HalpaBJICHHUS:

1) yroyOneHue OCHOBHBIX BOMNPOCOB COJIEPKAHUS IIKOJBHOTO — Kypca,
BBI3BIBAIOIIMX  OOJIBIIIOW  MHTEPEC Y  IIKOJbHMKOB, HMEIONIUX  OOJIbIIOE
00pa3oBaTeIbHO-BOCIIUTATEIILHOE 3HAUEHNUE;

2) ¢dopMupoBaHWE YMEHUW M HABBIKOB HCCJIEIOBATEILCKOTO XapaKTepa IpHU
MPOBEICHUH TPAKTUYECKNX pPAOOT Ha MECTHOCTH, Mpu paboTe C pasIudHBIMH
UCTOYHMKAMU uH(OpManMu B KJacce, B 3apyOCKHOW JUTEpaType NpH
UCIIOJIb30BAaHUU TTPHUOOPOB.

Cnenyer OTMETUTh, YTO WU B TOM W B JPYyroM HaIpaBJICHUH IIUPOKO
UCIIOJIB3YETCSl KPAaeBEAUYECKU Marepuai, pa3BUBAIOTCS YMEHHUS IIKOJbHUKOB
CaMOCTOSTEIILHO JTO0OBIBaTh 3HAHUS, TPUMEHSATH UX Ha TPAKTHKE.

CobOnroenre  BceX yKa3aHHBIX BbIIE TPEOOBAHMM K OpraHu3aludd U
MPOBEJICHUIO BHEKJIACCHON pabOThl CMIOCOOCTBYET CO3aHUIO CUCTEMbI BHEKJIACCHOM
paboThI, KOTOpas XapaKTepU3yeTcs CIACAYIOINUMUA YPOBHSIMMU:

[ ypoBeHb: UCIOIB30BaHUE BHEKJIACCHOM pabOTHI JUIsl JIMKBUAAIIMU TTPOOEIIOB B
3HAHHUSAX U YMEHUSAX 10 reorpaduu.
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II ypoBeHb: Gosiee MMPOKUI U YriIyOJIeHHBIH 0TOOp MaTepHasia o CPaBHEHUIO C
nporpammoii. Ha aTom ypoBHE riaBHOE — pa3BUTh U NOEPKATh UHTEPEC yUaLTUXCS
K IIPEIMETY.

III ypoBeHb: caMOCTOSTENbHAS JEATEIBHOCTh Yy4YallUXCS IpPU PELICHUU
Pa3JIMYHBIX TPOOJIEM..

Hu ouH 13 Ha3BaHHBIX YPOBHEHN B UMCTOM BHJIE HE BCTPEYAETCS, BBIIEICHUE UX
JOCTAaTOYHO YCJIOBHO, HO HEOOXOAMMO ISl TOro, YTOObl (PUKCUPOBATH MCTUHHOE
MOJIOKEHUE JIeNl, CTPEMHUTHCA K Pa3BUTHIO MHTEPECOB IIKOJIHHUKOB, MPUBJICUYECHUIO
0OJbIIEr0 MX YHCIa K BHEKJIACCHOM paboTe, HE YIMYyCTUTh MOMEHT, KOTJa OT
AMU30AUYECKUX (POPM CIIeAyeT MEPEXOIUTh K CHCTEMAaTUYECKHIM.

3. TemaTnueckui rjian

Beseoenue — 1 wac

KasaxcTaH Ha NOJIMTUYECKOW KapTe MUpa. TeppUTOpHUSA, TpPaHULBI,
4YacoBbIe M05Ca, TOCYAapCTBEHHOE YCTPOUCTBO, FeONnoJIUTHKA.

XozstiictBo Kazaxcrana oT IpeBHOCTH 10 0OpeTeHUs CyBEpeHUTETa — 2 Yaca

7KMBOTHOBOAYECKO-KOYEBAS DKOHOMUKA, CTAHOBIICHUE W PA3BUTHE XO35MUCTBA
B COBETCKMU mepuoi, rojbl Benukoit OTedecTBEHHON BOWMHBI, OCBOCHHUE IIEJIUHBI,
BO3BpPAT K PhIHOYHOM SKOHOMHKE.

Ocobennocmu npupoowvl Kazaxcmana — 3 waca

Penved, reonornyeckoe crpoeHue, KIuMaT, BHYTPEHHUE BOJIbI, PACTUTEIIbHBIN
u xkuBOTHBIN MUp Kazaxcrana. [IpupogooxpaHHbie TEPPUTOPUN

IIpupoono-pecypcusiii nomenyuan — 4 yaca

[Ipupoausie yciaoBusi W pecypchl — (yHaameHT skoHomuku KazaxcraHa.
MuHepanbHble, 3eMENbHbBIE, ATPOKIMMATUYECKHUE, TOYBEHHBIE, BOJIHBIC, JIECHBIE U JIP.
BHUIbI pecypcoB Kazaxcrana. Bo3MOXHOCTH I MX XO35MCTBEHHOTO MCITOIb30BaHUs
B CPAaBHEHUU C IPYTUMHU CTPaHAMH MUPA.

Ilpakxmuueckass paboma 1. llpupogHbie  pecypcbl CBOEH  MECTHOCTH.
Wx ucnonb30BaHue ¥ BO3MOXKHOCTH UCIIOJIB30BAHUS B Oy IyIIIEM.

Hacenenue Kazaxcmana — 6 uacos

YUucneHHoCTb, €CTECTBEHHBIN IIPUPOCT, YPOBEHB ypOaHu3aiuu,
nemorpaduyeckas CUTyallMsi B CPaBHEHUU C JIpyruMu cTtpaHamu wmupa. Cocrtas
U CTpyKTypa Hacenenus. IlomoBo3pactHast cTpykTypa. TpylnoBble pecypcehl.
bespaboTtuna. Murpanuu. HanuoHanbHBIM U PEIUTHMO3HBIA COCTaB HaCEJICHUS.
Paccenenue nacenenus. Buubl HaceneHHbIX TyHKTOB. ILmoTHocTh. AccamOies
Hapona Ka3zaxcrana. KazaxcraHnckas quacriopa B MUpe.

Ilpakmuueckas paboma 2 OnpeneneHue Mokaszareiaed IUIOTHOCTH, YpPOBHS
ypOaHM3aIuy, €eCTECTBEHHOTO TMpUpocTa HaceneHuss Kazaxcrana B CpaBHEHUU
C MOKa3aTeNsIMU APYTUX CTpaH (1o BEIOOPY)

Oxonomuxa — 18 uacos

Bunpl skoHOMUKM: TmaHOBas, peiHOYHas. CwmernaHHasi, TeHeBas. ['eorpadus
npomeinuieHHocTH.  TOK,  Meramnyprus,  MalIMHOCTPOCHHE,  XUMHUYECKas
MPOMBIIIJIEHHOCTb, MIPOMBIIIIJIEHHOCTh CTPOUTEIIbHBIX MAaTEPHUAJIOB u
nepeBoodpadotka, AIIK, oTpaciu conuanbHON HHPPACTPYKTYpPHl. XO3SIHCTBO

185



CTpaHbl | OKpy»XKaromasi cpena. Okojorumueckue mpobiembl. OcoOeHHOCTH
U TIEPCTIEKTUBbl  HAIMOHAJIILHOTO  Typu3Mma. IIpoGnembl pa3BuTHs  OTpacieil.
CrpykTypa 3kcrniopta u ummnoprta. Mecro Kazaxcrana B MUPOBOH SKOHOMHUKE 10 BCEM
oTpacisiM B cpaBHeHuH. Bxoxaenue Kazaxcrana B MexayHapoJHble OpraHU3AIMU
1 DKOHOMUYECKHE COI03bl. IHTErpaius 1 KOHKYpEHIIUS.

Ilpakmuueckas paboma 3 CpaBHUTEIbHAs XapaKTEPUCTUKA B MPOU3BOJICTBE
OCHOBHBIX BHJOB NPOMBIIUIEHHOW TnpoAaykiuuu KaszaxcraHa wu Apyrux CTpaH
(o Be1OOpPY) [IpakTHdueckas pabota 4 YcioBUs U BO3MOKHBIE paiiOHBI BBIPAITUBAHUS
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYp  HAa TEPPUTOPUU  DKOHOMHUYECKHMX  pailOHOB
Ka3zaxcrana

Hrorosoe 3ansTne — 2 yaca

4. MeToauueckoe odoecrneueHue

IlepeuyeHb UCHONB3YEMBIX TEXHUYECKUX CPEACTB: HMHTEPAKTUBHAsA JIOCKa,
CJIalibl, MyJIbTUMEAUUHBIN IIPOECKTOP.

[lepeyenb uUCMONB3yeMBbIX MOCOOMI: aTjachl, 3KOHOMHYECKHE, (HU3UKO-
reorpaguyeckue, Tonorpapuueckue KapThl.

[lepedens BuAeO- U ayJuOMaTEPUAIOB IPOTPAMMHOTO 00ECIIEYEHUS:

1) BuneopunsMel 0 reorpapuyeckux oobekrax Kazaxcrana.

5. CniuCOK peKOMeH1yeMOi JIUTepaTypbl

1. Omupb6exoBa K.K., Kynammaa K.K. PomunoBenenme. — A.: Kitam, 20083.
2.0mup6exoa K K., Kynanuna K.K. PonunoBenenue: Pab. Terpanp. — A.:

Kiram, 2003.
3. Omup6ekona K.K., Kynanuna K.K. Poqunosenenue. 8 kin.— A.: Kitam, 2004.
14. Axcaxainosa I'.I1., Aunpeesa H.B., I'osioBa B.I1. ®akynbTaTUBHBIE

3aHsATUA 110 reorpaduu. — M.: Ilpocsemenue, 1985. — 125 c.

15. AkTyanbHble BOIpOChl (hopMupoBaHusl MHTepeca B oOydenuu / Ilom pen.
I'.N. llykunoii. — M.: Ilenaroruka, 1984. — 97 c.

16. AnanneB b. I'. Yenosek kak npeamer Bocnutanus / M30p. men. tpyast. T. 2.
— M.: IIpocsemienue, 1980. — 196 c.

17. lux H.E., Bamummu HO.M. Teorpaduueckass 3KCHo3uIiys MIKOJIBHOTO
KpaeBequeckoro myses.— M.: [Ipocsemenne, 1979. — 105 c.

18. KpsutoBa O.B. UuTepecusiii ypok reorpadus: Kaura mis yuurens. — M.:
[Tpoceemienne, 1989. — 94 c.

19. HukonoBa M.H. Ilpaktukym mo reorpaduyueckoMy KpaeBeneHuio. — M.:
[Ipoceemenue, 1985. — 75 c.

20. I'aneeBa, Menpuuuyk. 100 nmpuemMoB aJig yueOHOro ycrnexa Ha ypokax

reorpaduu. Merogudyeckoe nocobue ans yuutens. — Benrana-I'pad, 2016 r.
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Ipeamer «buosorus»

DKoJioruueckas HampaBJIEHHOCTh OOy4YEeHHsS B IIKOJIE MOTpedoBajga HE TOJIBKO
MOBBIIICHUS KayecTBa OMOJOTMYECKOM TMMOJArOTOBKH YYalllMXCS, HO U TOJHSATHS
3HAYUMOCTU (DEHOJIOTOYECKUX HAOMIOACHUM, TMPOBEACHUS HATYPaTHUCTHUYECKUX
AKCKYpCUM, OHKCIEOUUUN, HeAelb OHOJOTHUM U DKOJOTHH, OHMO3KOJIOIMYECKUX
MOHUTOPHUHTOB, IPEJAMETHBIX MPU3HAKOB.

1. IosicHUTEIbHAA 3ANMNCKA

OCHOBHOE COJIep>)KaHHE€ BHEKJIACCHOM pabOThl MO OHOJIOTHU JIOJHKHO OBIThH
CBSI3aHO C M3YYCHHEM OKPYKAIOIICH JKUBOW MPHUPOJBI, OOIIECTBEHHO ITOJIC3HBIM
TPYJIOM TIO OXpaHE MPHUPOJbI, MPOMATaHIONW MPUPOJOOXPAHHBIX 3HAHMKU Cpeau
HaCEeJICHUS, U3TOTOBJICHHUEM HATJISIIHBIX [IOCOOHIA.

2. CoaepixaHue Kypca

Bunexnaccnas ~ paboma  6omanuuecko2o  codepxcanus, — TPOBOAUMAS
MPEUMYIIEeCTBeHHO ¢ y4armmmucs V-VI kimacca, qomkHA BKIIOYATh HAONIOACHUS H
OMbITHI MO H3YYEHUIO CTPOEHUS W (U3MOJOTUM PpACTEHUN; O3HAKOMIIEHHE C
MHOT000pa3leM pacTUTEIbHOTO MHpa M 3HAYEHUEM JUKOPACTYIIMX DPACTEHHU B
KU3HU 4YEJIOBEKA, C CE30HHBIMHM SIBIICHUSIMU B JKU3HM PACTEHUW, 3aHATHS IIO
KOMHAaTHOMY LIBETOBOJCTBY U T.II.

OcHosHoe coOeporcaHue 3007102UHEeCKOU BHEKIACCHOU pabomvl JOIKHO OBITH
CBSA3aHO C 3aHATUSAMU IO U3YYEHHUIO IIKOJbHUKAMHM BHUIOBOTO COCTaBa Haubolee
pPacpOCTPaHEHHBIX KUBOTHBIX MECTHOT'O Kpasi, BBISIBICHHIO >KUBOTHBIX, BPEISIINX
CEIbCKOMY M JIECHOMY XO3SUCTBaM, W Mep OOpbObI ¢ HHUMH, O3HAKOMIICHUIO C
PEAKUMHU KUBOTHBIMH M CTIOCOOAMH MIX OXPaHBI.

Bunexnaccnas ~ paboma  no  anamomuu,  Qusuonocuu U - 2ucUeHe
yenogexa, IpoBoiuMasi B ocHOBHOM ¢ ydammmucs VIII kmacca, 00bIYHO BKITFOYAET:
OTBITHI M CaMOHAOJIIO/ICHNUS, BBIACHSIONINE 3HAYCHUE YIPAKHEHHWN OPraHOB Ha WX
Pa3BUTHUE; OMbBITHI, BBIACHSIOIINE BIUSHHE HA JIEATEIBHOCTh OPraHOB Pa3ITUUYHBIX
(akTOpOB BHEIIHEW Cpeibl; MPOBEJEHUE IMpOoMaraHjbl Cpelud I[IKOJbHUKOB H
HaceJeHWs  370pOBOTO  o0pa3a KHU3HU; pPa3biACHEHHE BO3HUKHOBEHUS U
pacrpoCTpaHEHUs Pa3IMYHOrO pOJa CyeBEPHUH.

BueknaccHas pabora no obweti Ouonocuu  CBA3aHA C  U3YYECHHUEM
HACJIEICTBEHHOCTH U U3MEHYHUBOCTU, OOPHOBI 32 CYIIECTBOBAHUE B PACTUTEIHHOM U
’KUBOTHOM MHPE, B3aUMOCBSI3€il OPraHM3MOB KOHKPETHBIX MECTOOOUTAHUH U T. TI.

Kpyoicok 1onvix namypanucmos, SBASE€TCSA OCHOBHBIM SIIPOM OpraHU3alUdd U
NEATEIbHOCTH BCEX JPYrUX BHEKIACCHBIX Jel. Llenb KpyXKKOBBIX 3aHSATUN -
3aMHTEPECOBATh yYalIUXcsl OWOJIOTHEH, YIIIyOuTh W pACHIMPUTh WX 3HAHWS,
BbIpa0OTaTh y HUX HABBIKU HAONIOECHUS U SKCIIepUMEHTHpoBaHus. PaboTa B KpyxKke
JOJDKHA TPOBOJUTHCS cUCTeMathuecku (oTr 2 1m0 4 3aHATH B Mecsll), C
T0OPOBOJIEHBIM, HO TTOCTOSTHHBIM COCTaBOM.
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DakynemamusHvle 3aHAmMus no Ouoio2uu, BTOPON BHUJl TPYIIOBBIX 3aHSATHM,
TaK)Ke CTpOSITCA Ha J00pOBOJILHOM OCHOBE. OHHU OTJIMYAIOTCS OT FOHHATCKUX
KPY’KKOB T€M, YTO MPOBOJAUTH MX HAJ0 ¢ HeOoipIuMU Trpynmnamu (He 6onee 10-15
YeJOBEK) ydYalluxcsi IO O0cOoObIM 0ojiee YCIOKHEHHBIM, YIJIyOJICHHBIM U
pacHIMPEeHHbIM TporpamMmMaM MuHHCTEPCTBA 00pa30BaHUs WIM IO Iporpammam,
COCTaBJICHHBIM PYKOBOJUTENEM (YUUTENEM WK clienuanucTom) pakynpratusa. Llenb
(aKyabTaTUBHOM MOJATOTOBKH - JIaTh YYAlIUMCS 3HAHUS U MPAKTHUYECKUE YMEHUS 110
pasTUYHBIM paszesiaM OMOJIOTUYECKOW, CEeIhCKOXO3SHCTBEHHON, METOINYECKOMH,
MeJaroru4eckoil Hayku B OOBEeMe, 3HAUMUTEIHLHO MPEBBIMIAIONIEM IIKOJIHHYIO
nporpamMmy. Haumbonee wnenecooOpa3Hbl ceiyac  (pakyabTaTHBBI  TPOQUIICH:
OMOJIOTUYECKHM, TIeMaroTUYeCKuii, arpOHOMUYECKHH (TOJEBOABI, OBOIIECBOIHI,
CaZI0BOJIbI, TTYEIIOBO/IBI, MEXaHU3ATOPHI, (PepMephI, MPEAPUHUMATETHN, MEHEIKEPHI,
KUBOTHOBO/IbI), MEAUIIUHCKUHN, SKOJIOTUUECKHUH.

[Iporpamma no OMOJIOrMM MPEeayCMaTPUBAET IKCKYPCUH JJI KaXA0ro y4eOHOro
Kypca ¢ 6 o 11 kiacc U peKOMEHIYET TEeMATUKY NPOSPAMMHBIX YHEOHbIX IKCKYPCULL
Ha MPUPOJY, B MYy3€U U HA pa3IMyHble MPOU3BOJICTBEHHBIC MPEIIPUITHS 32 CUET
BPEMEHHU, OTBOJMMOIO Ha M3yYEHHE COOTBETCTBYIOLIUMX TEM Kypca, HO SKCKYpCHH
MOTYT OBbITh U BHEIIPOTPAMMHBIMHU.

Maccosble gnexnaccHvie meponpusmusi

OT1o, Hampumep, OUOJOTMYECKHE OJMMIUAJAbI, Beuepa, NpPa3gHUKU, YaChl
3aHUMATEeNbHOW Ouosoruu, pabora mo oxpaHe mnpupoabl. OHH OpPraHU3YIOTCS
yauTeneM OWOJOTHHM ¢ TIOMOIIBI0 KPYXKKOBIIEB WM TPYIIBI  yYaIluxcs,
HEO(GOPMIICHHBIX B KPYXKOK, YUEHUYECKOTO aKTHBA IITKOJIHI.

3. TemaTnueckui mjian

Hwxe mnpepnaraercs mnNpUMEpHBIA TeMaTUYeCKHM TIaH (aKyJIbTaTUBHBIX
3aHATHI, KOTOPBIEC MOCBAIICHB HHTETPUPOBAHHBIM T€MaM IO OMOJIOTUU U IKOJIOTHH
C UCIIOJIb30BaHUEM KEeHC-TEXHOJIOTUN 00yUYeHUsI.

Tema 1. DKkoJiorus Kak Hayka.

Tewma 2. BiiusiHrie OMOTHYECKUX IKOJIOTHMUECKHUX (DAKTOPOB Ha YesloBeKa

Tema 3. Jlerpamanus >kuBOTHOT'O MUpa

Tema 4. [TpoOseMbl TUTHEBOM BOIBI.

Tema 5. YpoBeHb TabayHOW SHUAEMUU MOJONECKUA — BAXKHEUIITUN aCIEKT
00pBOBI 32 3T0POBBHE HALIUU

Tema 6. PaguannoHHast 3K010TUs

Tema 1. Dxosorust Kak HayKa.

3amanue 1.1: 3amonHuTte TabnMIly, OTBETHUB Ha Bompoc «Kakoil Bkiag B
Pa3BUTHE SKOJIOTHH CACTAIN CICAYIONINE YUCHBIE?»

YueHnle Briaa yueHbIX
Apucrorenb

Teodpact Dpe3urickuit
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ABHUIIEHHA

A. le3ansnun (1519 - 1603), /1. Pei
(1623 - 1705), XK. Typuedop

M.B. Jlomonocos (1711 - 1765),
yueHslii-arponomM A.I'. bonoros (1738 -
1833) u np.

XK. brodgdon

K.b. Jlamapk

A. T'ym6onbar

3.A. OBepcman

Y. J{apBun

O. I'ekkenb

K. Mebuyc

B.B. Jloxyudaes

B.U. Bepnaackuit

Y. OnTon

A. Tencnn

B. Cykaues

OnopHblii MaTepuaJ s 3aganus 1.1.

IIpeamer 3xo0J10rUM.

B 1866 r. B xuure «BceoOmiass MOpQoaorusi OpraHu3MOB» HEMELKHI Ouosor
OpHcer ['ekkenb BHepBble NPEJIOKNAI TEPMUH «IKOJOTHUS», COCTABIEHHBIN U3 JBYX
IPEYECKUX CIOB: OMKOC — JIOM, KUJIMIIE U JIOTOC — YYEHHE.

OTmeuaercsi pa3HOOOpa3HOE TOJKOBAaHUE COJIEPKAHUS TEPMHUHA «IKOJIOTHSI».
Ho B m0060M citydae B OCHOBE BCEX COBPEMEHHBIX HAIPABIICHUH 3KOJOTHU JIexkKat
dyHIaMEeHTaJIbHbIE UIEH OMOAKOJOTHUU. ODKOJOTHUS — ATO HayKa, KOTOpas HIIET
OTBETHI HAa TAKUE BOIIPOCHI, KaK:

— Kakue opranusmsl 00UTaIOT B Ipupo;ie?

— Kakum 00pa3oM OHM MOJNyYarOT pecypchl, HEOOXOAUMBIE ISl TTOAAEPKAHUS
CBOEU KU3HEAEATEIHOCTH?

— Kak 3Tu opranusmsl B3aMMOAEUCTBYIOT APYT C APYIOM H C OKPYKarOIEeW UX
cpenon?

— Kakune u3MeHeHnss MOTyT IPOUCXOOUTh C 03€pOM WJIM OKEAHOM C TEUYECHHEM
BpEMEHU?

CoBpemeHHas 3K0JI0THs MMEET MHOTO Pa3/iesioB U HampasiieHuii. OHa u3ydaet
KUBBIE OpPraHU3Mbl B HMX COOCTBEHHOM «JIOME» WM «OKpYXaloUlell cpene»,
BKJIIOUAIONICH B ceOsl Bce NEUCTBYIOIINE HA OPTaHU3M BHEIIHUE YCIOBHS U (HaKTOPBI,
KaK JKMBbIE, TAK U HEKMUBBIE. J[pyrMMH CIIOBAMHM, 3KOJIOTHS — 3TO HayKa, U3ydarolas
B3aUMOJICHCTBUE OPraHW3MOB MEXIy co00i M c cpenod obOutanusi. KiroueBbiM
CJIOBOM B 3TOM OIIPEEIICHUH SIBIISIETCS «B3aUMOJICHCTBUE.

NmMenHo Takue B3aMMOJIEUCTBUS H3YyYalOT Y4YEHBIE, HCCIENys pPa3InyHbIC
JKOCHCTEMBI: Jieca, IyCTBIHU, PEKH, CTEMH, 03€Pa, OKCAHBI.
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3amavu 3K0J10THUN:

— HU3yYEHHE JIBYyCTOPOHHUX CBA3€H MeEXAy OHOJIOrMYeCKUMHU OObEeKTaMu
Pa3HBIX YPOBHEU OPTaHU3ALUU U CPELION;

— M3Y4YEHHE MEXAHU3MOB aIaNTalluid K CPEJE;

— U3YYEHHUE MEXAHU3MOB YCTOMUYMBOCTH KOCUCTEM;

— HU3y4YeHHE MEXaHU3MOB MO AepKaHHs OMopa3HOOOpa3us;

— MCCJIEN0BAaHUE NMPOAYKIHOHHBIX IIPOLIECCOB;

— MOJEIHMPOBAHUE IKOJOTUUECKUX CUCTEM U MPOLECCOB;

— HW3y4YCHHE 3aKOHOB B3aWMOJICHCTBHUS YEIOBEUYECKOTO OOIIECTBA M TPUPOJIBI,
IPOTHO3 U ONTHUMU3ALUS 3TOTO B3aUMOJCUCTBUS U JIP.

MeToabl IKOJOTHYEeCKHX MCCJIe0OBAHMM:

— memoo Habmooenus u onucanusi (COACPKHUT OmMUcATENIbHbIE U COOpaHHbBIC
IKOJIOTHYECKHE (PaKThI);

— cpasHumenvhvill memoo (pa3paboTaH Ha aHaNW3€ CXOJCTBA M Pa3IHUUM
U3Yy4aeMbIX 0ObEKTOB);

— ucmopuyeckuti memoo (M3y4aer dTaIbl Pa3BUTHI UCCIEAYEMOTO 00BEKTA);

— memoo skcnepumenma (TMO3BOJIAET U3ydaTh SKOJOTHMUYECKUE TPOIECCHI B
ONpEIEICHHBIX YCIOBUSX);

— memoo moodenuposarusi (IO3BOJSIET CO3/1aBaTh 3KOJOTHMUECKUE TPOTHO3BI O
MOCJIEICTBUSIX SKOJOTHIECKUX TIPOOIIEM, UCTIOIB3YS TPOCTHIE MOJICIIH ).

CBa3b 3kosioruum ¢ JApyrumMu Haykamu. Hayka »skosorusi cBsizaHa cC
MaTeMaTHKOU, (pu3nkoi, xumueil. iMeer TECHyI0 CBSI3b C €CTECTBEHHBIMU HayKaMH
(buonorumert, reorpaduelt, TeoJOTHMEH, TOYBOBEACHHEM),  OOIIECTBCHHBIMH
(PKOHOMMKOM, MpPaBOM, COLMOJOTHEH, TEeNarorukoi), MNPUKIAJHBIMU (CEJIbCKOE
X03IUCTBO, OMOTEXHOJIOTHEH, PACTEHUEBOICTBOM ).

3HavyeHHe JKOJIOTMM. OKOJOTMYECKas HayKa HCIOJb3YIOTCA B pPa3HbIX
OTPACIIAX: B CEJIbCKOM, JIECHOM U IMPOMBICIOBOM XO35IMCTBE, SJKOHOMHUKE, MEIULINHE,
COMOJIOTUM W T.A. JIOCTMXKEHHsSI SKOJOTMM UCHOJB3YKOTCA JUIsl  PELICHHS
COBPEMEHHBIX TPOOJIEM JIOKAJILHOTO, PETUOHAIBHOIO0, TJI00aJIBbHOTO YPOBHSI.

Hcropuyeckue 3Tanbl pa3BUTHA IKOJOTMYECKON HAYKH.

Uctopus pa3BUTHS 3KOJIOTUU COCTOUT U3 TPEX ITAMOB.

[lepBbiii Tam — 3apokK/I€HUE M CTAHOBJICHUE DKOJIOTUU KaK HayKu (C TIIyOOKOM
IpeBHOCTHU 10 cepeannbl XIX B.).

Bropoii atan — odopmiieHHE SKOJIOTUH B CAMOCTOATEIBHYIO OTPACib 3HaHUH (C
cepeaunbl XIX B. 10 cepenunbl XX B.).

Tpetuii sTan — mpeBpalieHUue HKOJOTUM B MEKIUCHUIUIMHAPHYIO HaAyKy (C
cepenuHbl XX B. IO HACTOSAIIEE BpEMS).

Ilepséviin 3man — CTaHOBJICHHE DJKOJIOTMYECKOM Hayku. Ha stom arame
coOHpaNNCh JTaHHBIE O B3aMMOCBSI3M KUBBIX OPraHU3MOB CO Cpelod MX OOUTaHMS.
JIaHHBIN ATAIl SBJISIETCS CAMBIM JITTUTEIbHBIM.

B Tpynax apeBHErpedyeCcKUX yUeHBIX OTPa)KarTCs HAKOILUICHHBIE KOJIOTHYECKHE
3HaHUA 00 OKpykaroiie cpene. Apuctorenb (384-322 rr. A0 H.3.) Jajd ONHCaHUE
6omnee 500 BumaM >KMBOTHBIX U KJIIACCH(PHUITUPOBAT UX MO 00pa3y KU3HU U XapaKTepy
noTpeOHOCTEH. B ero Tpynax BCcTpedaroTcs CBEJCHUS O MepesieTax MTUIl, MUTPAIUH |
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CISTYKe pPBIO, CTPOUTENHHON JCSATEIBHOCTH JKMBOTHBIX. YYEHUK ApHUCTOTENS
Teodpact Opesmiickuit (372-287 rr. 10 H.3.) ommcad OCOOCHHOCTH PACTCHHUM B
pa3Hbix ycioBusix cpenbl. I[lo mHenuto Teodpacra, pocT W pa3BUTHE pacTEHUU
3aBUCUT OT THUNA MOYB U KiaumaTa. VM BoepBbie ObLIO MPEIIOKEHO pa3aeiauTh
pacTeHusi Ha  OCHOBHbIE  J>KM3HEHHbIE  (OPMBI:  JEpEBBS, KYCTApHHKH,
MOJYKyCTapHUKH, TpaBbl. [[peBHerpeueckuit Bpau I'unmokpat (460-377 rr. 10 H.3.)
onucall BIUsHUE (DAKTOPOB Cpe/ibl Ha 3J0POBbE YEIOBEKA.

Benukue reorpaduueckrie OTKPHITHS B JMOXY BO3pOXKIEHUS TOCTYXUIH
TOJTYKOM JaJdbHEUILIEMY Pa3BUTHUIO €CTECTBEHHBIX HAYK M HKOJOTUH. B 3TOT mepuon
MIPOUCXOINIIO HAKOTUICHHE W OMHCAaHHe (PAKTUYECKOro MaTepuayia O pa3HoOoOpa3uu
KUBBIX OPTraHW3MOB, UX PACIPOCTPAHCHUM, BBHISBIEHHWE OCOOEHHOCTEH CTPOCHMSI
PaCTEHUN U )KUBOTHBIX, KUBYIIUX B YCIOBUSIX TOU UM UHOU CPEIBI.

B xonme XVIII B. ObICTppIMH TeMIamu pa3BuUBajach Ouoreorpadusi, UTO
CIOCOOCTBOBAJIO JIaJbHEHIIIEMY PA3BUTHIO SKOJIOTUYECKON HAYKH.

OCHOBOIIOJIO)KHUKOM 3KOJIOTUU PACTeHUHN MpUHATO cuuTaTh A. ['ymOosbara
(1769-1859), koTOpBIil HA OCHOBE CBOMX MHOTOJICTHHX HaOmoaeHui B LleHTpanbHON
n HOxHON AMepuKe Mmokaszan BIWSHUE KIMMAaTa, MPEkKIE BCEro, TEMIEPATypPHOIO
¢dakTopa Ha pacnpocrpaHeHue pactenuil. B 1807 r. A. 'ymO0nbAT BhICKA3all UEHO
00 M30JMHUSX PACTCHUHN, CYTh KOTOPOM 3aKJIIOYaeTCs B TOM, UYTO B CXOJHBIX
reorpa@uyeckux yCJIOBUSX Y PACTCHHH pa3HbIX TAaKCOHOMUYECKHX TPyMIl
BbIPA0ATHIBAIOTCS CXOJIHBIE «(U3MOHOMUYECKHUE» (POPMBI, TO €CTh OJMHAKOBBIHI
BHEIITHUHN OOJHUK.

Bropoii 3Tan — popmMupoBaHUE IKOJIIOTUN B CAMOCTOSITENIbHYIO OTPaciib 3HAHUH.

B 1859 r. anrnmiickuii yuensiii Y. lapsBun (1809-1882) BeimycTui HaydHBII
Tpyn «IIpoucxokaeHue BUAOB IMyTEM €CTECTBEHHOTO OTOOpa», B KOTOPOM BCKPBLI
MEXaHHM3M D3BOJIOLMOHHOIO Tpoliecca IyTeM ecTecTBeHHoro otbopa. Tpya
Y./lapBrHa criocoOCTBOBAJ pa3BUTHIO SKOJOTUH HAa KAU€CTBEHHO HOBOI OCHOBE.

B 1866 roay nemenxuii 6uwosior D. ['ekkenb BHepBble 0003HAYUI TOHITHE
«IKOJIOTUS» B CBOeM TpyJe «Bceobimias mopdosorus opranusmoB», a B 1868 roay B
kuure «Harypanucrtuueckass Teopuss MUPOOOpa3oBaHUS» OH Jall OIpEAesICHHUE
CYLIHOCTH HOBOW HAYKH.

B konme 70-x romoB XIX B. B 3KOJIOTMM BO3HUKJIO HOBOE HAaIpaBIICHUE.
Hewmenkuit ruapo6uosior K. Mebuyc B 1877 r., uzydast yctpuuHbix 0aHok CeBepHOTO
MOps, JaJl IPEICTaBICHUE O dUOUeHo3e KaK O TTyOOKO 3aKOHOMEPHOM 0O0bEeTUHEHUH
OpraHu3MOB B ONPEACIICHHBIX YCIOBUAX Cpelbl. BHUOLEHO3bI, WIH MOPUPOIHBIE
coobmiecTBa, mo K. Mebuycy, 00yciI0BIIeHBI JJIUTETLHON UCTOPUEH TIPUCTIOCOOICHUS
BUJIOB ApyT K Jpyry. [lo ero mHeHuto, 10060€ U3MEHEHHE KaKoTro-JInbo u3 (pakTopos
OMOIICeHO3a BBI3BIBACT M3MEHEHUS B IPYTUX (haKTOpax MOCIEIHETO.

YyeHne O pacTUTENbHBIX COOOIIECTBAX B JalibHEHIIEM 000coOMIOCH B
OTIIETIbHYIO HAYKY (humouenonouio.

B xonne XIX B. pycckuit yuensiii B.B. JlokydaeB (1846-1903) co3nan yueHue o
MIOYBE, 3TO MOJIOKUIIO HAYAJIO YYSHHIO O JIaHmadTax.

B 1910 rony na III MexnyHapogHoM OOTaHMYECKOM KoHTpecce B bproccene
AKOJIOTUSl PACTEHHMM pa3lleiach Ha ayTAIKOJOTHI0 M SKOJOTHUIO COOOIIECTB —
cundkonocur. Takoe pasliesieHue B JajdbHEHIIEM pacnpoCTPaHWIOCh Ha JKOJIOTHIO
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KUBOTHBIX WU OOIIYIO JKOJIOTHIO. DTOMY CIOCOOCTBOBAJIM TOSIBUBIINECS HOBBIC
HayuHbie Tpyasl U. Angamca, B. lllendopaa, C.A. 3epHoBa u ap.

Beinaronuiics coBetckuit yuenbiii B.M. Bepuaackuii (1863-1945) B 1923-1927
IT. cO3/all yueHue o Ouochepe Kak riiodaTbHON 3KOJIOTMUYECKOW CHUCTEME TUIAHETHI
3emis, a B 1944 1. — ydyeHue o Hoocdepe Kak HOBOUM 3BOJIIOIMOHHOW CTaauu
pa3BuTUsI Onochepsl.

B 30-40-e rogsl kak caMOCTOSITENIbHOE HaIlpaBlieHHE 000COOMIIaCh IKOJOTHS
NONYJISIUUNA — demakonroeus. OcHoBareneM ee cuutaercs Y. OnroH. Hapsany ¢ HUM B
ee pasButue Oospmoi Bkiax BHecnu yuensle C.C. HIeapu, H.II. Haymos, JI.H.
Kamkapos, B.B. [lorens, B.H. bexiemues u ap.

A. Tencmm B 1935 rony man ompeneneHue 3kojiornueckor cucreme. 1lo ero
MHEHHIO, SKOCUCTEMa COCTOUT U3 COBOKYIMHOCTH HEKUBOW W KMBOM MPHUPOJIBI, & B
1940 r. coBetckuii yuensiii B.H. Cykaues (1880-1967) BBes1 TepMUH «Ouo2eouenos».

OnHuM n3 metonoB uccinenoBanust B 40-e rr. XX Beka CTajd HOBBIM MPUHLNIM
UCCJIeIOBAHUSI IPUPOJIHBIX COOOIIECTB B UX B3aMMOCBSI3H CO CPEION OOUTaHUS.

Tpernit JTan XapaKTepU3yeTcs IIPEBPALLIEHUEM JKOJIOTUHU B
MEXAUCIUIUVIMHAPHYIO HaykKy. Hawancs mnepuoa 5Kojoru3zanuv OuOJIOrMYecKOn
Hayku. M3 cTporo OMOJOTMYECKOM HAyKH HKOJIOTHS TPEBPATHIIACh B KOMILIEKC
3HaHUM, BKIIOYAIOMUX B ceOs Hayku o0 oOXpaHe MPUPOJHOM W OKpYKarouien
yejoBeka cpeapl. Ha rTpanHuile SKoJIOTMM W JPYyrux HAyK Hadyaldd BO3HUKATh
MOTPAaHWYHBIC HAyKH, TaKWe, KaK JKOJIOTHYecKas (U3HMKA, DKOJOTHYECKas XHMHS,
MaTreMaTU4yecKasi SKOJIOTHS, IPOMBIIUICHHAs JKOJOTHS, CEIbCKOXO3SICTBEHHAs
AKOJIOTHS, MEIUIMHCKAs JKOJIOTHSl, WHXEHEpPHAas SKOJIOTHSl, HKOHOMHUYECKas
HKOJIOTHS, COIIMAIbHAS DKOJIOTHS, DKOJIOTHUeCcKas (hU3UOJIOTHSI, TPABOBAst SKOJIOTHUS U
Ap.

B nHacrosiiee Bpemsi JOCTUKEHUS IKOJIOTUU SIBIISIFOTCS TEOPETUUECKON OCHOBOM
Uit BBIpAaOOTKM CTpAaTEeTMM B3aMMOOTHOILIEHUW YeJOoBEYeCTBa C IMPUPOJIOH,
PAlMOHAIIBHOTO MPUPOAOTIOJIB30BAHNS U OXPAHbI IPUPO/IBI.

Tema 2. Biausinne 0MHOTHYECKHUX IKOJIOTHYECKUX (PAKTOPOB HA YeJI0BEKA

3aganme 2.1: Ilonb3ysach IUTEpATypPHBIMUA JTAHHBIMU, CAMOCTOSITEIBHO U3YYUTE
¢dbutoHMAHBIE CBOMCTBA pacTeHUM. [lonb3ysach KUBBIMHM 3K3EMIUIIpAaMU PacTeHHI,
MONPOOYNWTE U3YUUTH CTPOCHHUE UX CTEOJIS, JIUCThSI, UBETKU U MI0Abl. O3HAKOMBTECH
c Hauboyiee pacHpOCTpaHCHHBIMU (UTOHIUAHBIMA pacTeHusiMu. Hccnemyiite
AKCTIEPUMEHTAIILHBIM METOJIOM (DUTOHITUIHBIC CBONCTBA PACTEHUH.

3ananmne 2.2: Coszmaiite ¢duTOAM3alH CBOEH KOMHATHI WM ayJIUTOPHH, W3
pacteHuit obnaaarone GUTOHIIMIHBIMUA CBOMCTBAMH.

3apanue 2.3: 3anonHuTe TadMIy 17,

3ananme 2.4: [loaroroBbte cooOmieHnE (3¢CE) HA OJIHY U3 MPEAJIOKEHHBIX TEM:

1. SAnoButeie pactenusa Kazaxcrana.

2. JlekapctBennble pacteHus: Kazaxcrana.

3. bone3Hu yenoBeka, BbI3BAHHbBIE TAPA3UTAMU.

4. Undexuuonuble 00Jie3HN HAa TeppuTopun KazaxcraHa.
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Ta6nuna 1 — @UTOHIIUIHBIE PACTEHUS

COYHBIC JIUCThA.

OYUIIATH U 3a)KUBJISATH PAHBI U S3BbI, HE
pa3apaXkaeT KoKy U CIIM3UCTBIE 000IOUKH,
MaJIOTOKCHYEH.

OcoGeHHocTh
HaszBanue Ponuna HCTEGR OcoOeHHBIC BEIIECTBA B COCTABE PACTEHUS [Ipumenenue
Kananxos nepucmoe | YOxunas n MHoronetHee XHUMUYECKUH COCTaB: HaJ3eMHas 4acTh colepkuT | [Ipumensercs kak HapyXHOe
- Kalanchoe pinnata | Tponudecka | BeuHO3eIEHOE (b1aBoHOUBI, NyOUTHHBIC BEIIECTBA, CPEICTBO MPU HEKPOTUIECKHIX
(Lam.) Peresson a1 Adpuka u | pacteHue MOJIMCaXapubl, OPraHUYECKUE KUCIOThI, MUKPO- U | IIpoLieccax, IpU Mepecagke KOxKI
(ToncTsiHkOBBIE - 0. BbICOTOM 110 1 M | MmakpoanemenTsl (41, Mg, Ca, Cu, Si, Mn). Cok JUISL IOATOTOBKH PaH K HaJOKEHUIO
Crassulaceae DC.). Manaracka | u Oomnee. imeeT | kamaHxo0d BIMSET MOJOOHO COKY ajlod, OKa3bIBast BTOPUYHBIX IIBOB. VCIIOIB3YIOT B
p. MSCUCTBHIE, MIPOTHUBOBOCIIAIUTEIILHOE JIEHCTBUE, CIIOCOOEH KOMIUIEKCHOU Teparuu Ipu

THOWHBIX paHax, OCiIe BCKPBITUS
abcrieccoB, MaHapULIKEB,

}ypyHKyJIOB.

acaed AMepuKancKal

anos 0pesosuoHoe

eunomeneghuym
KABKA3CKUU

71a8p O1a20POOHbILI

JUMOH OObIKHOBEHHbLU

MUpmM 0ObIKHOBEHHBII

nenapeoHuym
PO308bili

PO3MapuH
JIeKAPCMBEHHbI

96KaAIUNM
UapoBUOHbILLL

xnopoghumym
Xoxnamoiil
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Onopnbwlit mamepuan 013 3a0anuii 2.1; 2.2; 2.3.

Dumonyudsl — TO XMMUYECKHE COEJIMHEHUSI CUHTE3UPYEMble PACTEHUSIMH,
obnanaromme  OakTepuIUMAHbIMU  (yOuBarouue  OakTepuu), (QYHTUIIUIHBIMHU
(IpUTUBOTPUOKOBBIMH ), MPOTUCTOIUIHBIMU (YOUBAIOIIHE MPOCTEHUIIINX) CBOMCTBAMHU
BelllecTBa. B Hacrosiee BpeMsi pacTeT MHTEpPEC K U3YUEHHUIO (PUTOHIIMIOB, JTaHHAS
MHTEpEeCHass W TNEpCIeKTUBHAs MmpodiieMa pa3zpabaThiBaeTcsi OOBEAMHEHHBIMU
YCHWIMSIMU ~ 300JI0TOB, OOTaHMKOB, XHMHKOB, pAacTEHHEBOJOB W  MECIHMKOB,
MHUKPOOHOJIOTOB.

NoHu3upoBaHHBII  COCTaB  BO3JyXa B  PACTUTEIBHBIX  COOOIIECTBAX
KOJMYECTBEHHO ¥ KA4YECTBEHHO OTJIMYAETCS OT TEPPUTOPUN, HE TMOKPBITHIX
pacTUTENbHOCThIO. OOBEMUHASICH C JICTKUMH a’pUOHAMU BO31yXa, (PUTOHIIUIBI
MPEBPAIIAIOTCS B DJIEKTPOA’PO30JM W AaKTUBHO BO3JICUCTBYIOT Ha 3/I0POBbE H
CaMOYyBCTBHE Jt0/1ei. DUTOHITUABI MTOBBIMIAIOT OAKTEPHUIIMIHBIE CBOMCTBA BO3/IyXa.
OTOT mpouecc CBs3aH ¢ TpaHchopMmalMerl MOJIeKyJd O30Ha B JIIEKTPOHHO-
BO30YKJICHHBIC MOJICKYJIBI KUCJIOPOaa — 030HHUBI, KOTOPHIE pa3pyIIalOT CTPYKTYPHI
JJHK  nmaToreHHBIX MHUKpOOPraHu3MOB. bakrtepuimaHbple CBOMCTBA BO3aYyXa,
cozepkamero (pUTOHIMIBI, OOYCIOBIMBAIOT W TaKyl €ro XapaKTepUCTHKY, Kak
cBexecTh. KOHeUHO, CBEXKUI BO3YX IMOJIOKUTEIHLHO BIUSET HA COCTOSHUE 37J0POBbS
YeJI0BEKa, JICUNT MHOTHE 3a0oneBanuss. OHAKO, BO3IYX MOXKET OBITh YUCTHIM, HO HE
cBeXUM. Hampumep, mpu KOHAWIIMOHUPOBAHWUW BO3AyXa 3a CYET YMCHBIICHUS
coJiepKaHusl 030HA U TpaHC(OpMaAIMK MOHOB PE3KO CHUKAETCS €r0 OaKTepUIIMHBIC

CBOMCTBA.
*kk

Pa3mepsl pacreHuil BappUPYIOT OT MHKPOCKOIMYECKHX OJHOKJIETOYHBIX
IUTABAIOIIMX, KaK (DPUTOIUIAHKTOH, 10 CaMbIX OOJBIINX M3 BCEX JKUBBIX OPraHU3MOB,
KaK — CeKBOMs. 113 OKOJIEHUS B MOKOJIEHHUE YEJIOBEK MepeiaBajl CBEICHUS O MOJIb3€E U
BpE/ie TeX WM MUHBIX pacTeHuil. [Ipu sTom ncnonp3oBancs Hanboiee JpeBHUA METOA
UCClenoBaHus — MeTo HaOmoneHus. [lone3npie pacTeHns BBOAUIUCH B KYJIBTYpY.
Hayunoe o6ocHoBanme MHorue ¢akTel nomyuwnau jumb B 20 crometun. B
YaCTHOCTH, MHOTHE KOMHATHBIE pPACTCHHS BBIPAIIMBATINCH OJarogaps CBOEMY
YyJIECHOMY CBOWCTBY — BBIJICTISITh B OKPY’KAIOIIYIO CpeAy (DUTOHIIHIBI.

Tema 3. [lerpagauus KUBOTHOTO MUPa

K cokpaiieHuto WiM yHHUYTOKEHHUIO BHUJOB JKUBOTHBIX BEIYT CIEAYIOLINE
aHTPOMNOTeHHbIE (PaKTOPBHI:

— npAMoOe YHUYMmOMCceHue B Pe3ylbTaTe MPOMbBICIA JKUBOTHBIX, TOOBIBAEMBIX
panu mexa, mMsca, KHpa U 1p., IpH IPUMEHEHUN XUMHUYECKUX BEIECTB JIJIs1 OOpHObI C
BPEIUTENSIMHU CEIbCKOTO XO3SHCTBA (MPU 3TOM 4acTO TMOHYT HE TOJBKO BPEIUTENH,
HO U TI0JIE3HBIE JUIs YeJIOBEKA KUBOTHBIE);

— yXyOuienue yci08uil JHcU3HU KUBOTHBIX B Ppe3yJbTaTe BBIPYOKH JIECOB,
pacmaiiky CTernei, ocymeHus 00JI0T, COOPYKEHUS IIIOTUH, CTPOUTEIHCTBA TOPOJIOB,
3arpsi3HEHUs] aTMOC(EPbI, BOJIBI, TOYBHI U T.1.
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Keiic Ha Temy: CHexHbI 0apc — cumBoJ Ka3axcrana

3aganme 3.1: OTBeTHTE HA BONPOCHI:

— 3ayeM He0OXO0AMMO 3aIUIIATh CHEXHOTo Oapca?

— ITloueMy 1 Kakasi ONIACHOCTh YIPOKAET CHEXXHOMY Oapcy?

— Uto yenoBeK AeaeT MoJIe3HOTO I CHeXHOTO Oapca?

— Kakumu 3akoHaMu peryampyercs oxpaHa cHexxHOTo 6apca B Kazaxcrane?

— YucnenHocth upduca B Kazaxcrane?

— CKOJIBKO JIET )KUBYT CHEXHBIE 0apChi?

— Kakue kinmaTuyeckue yCcJIOBHs TPUTOIHBI JJisl CHEXKHOTO Oapca?

3apanme 3.2: BpisIBUTE NPOCTPAHCTBEHHO-ITOJOTMYECKHE OCOOEHHOCTH
cHexHoro 6apca. Onpenenure 3KOJOTUYECKYIO HUIITY CHexXHOro Oapca. [loarotosbre
OTYET.

3apanue 3.3: O00cHYlTe HEOOXOAMMOCTh CO3/IJaHUsI HAITMOHAJIBLHON CTpaTeruu
oxpaHbl cHexxHoro Oapca B Kazaxcrane. Paspaboraiite COOCTBEHHBIM BapHaHT
CTpaTeruu COXpaHeHus CHexHOTo Oapca B Kazaxcrane.

Onopnbwlit mamepuan 0aa 3adanuii 3.1; 3.2; 3.3

«CHeKHBIN 0apc — BJAAbIKA BLICOKOTOPHii»

CHexHbIll Oapc HempocTo penakoe xkuBoTHoe n3 Kpacnoit Kaurm, sto eme u
Hanmonanesaenii CumBon Kasaxcrana, mpemnoxkennbiii [Ipesunentom PecnyOmuku
Kazaxctan Hypcynranom Ha3zapGaeBbiM B cBoeM mociaHuu Hapoay — «Ctparerus-
2030».

CHexHbIl 0apc nan upouc (Uncia uncia) sBiaseTcss OAHUM U3 CaMbIX PEAKUX H
YHUKaJIbHBIX JKUBOTHbIX Kazaxcrana. OnH 3aHeceH B Kpachblif cnmcok
Mexnaynapoaoro Coro3za Oxpanbl [Ipuponsr (IUCN) mo Beicmiedt oxpaHHOU
kareropun — Endangered (EN) kak By, HaXOJAIIMIACS IO yTPO30i HCUE3HOBCHMSI, B
npwiokeHun | KonBeHmu o MexayHapoaHou Toprosie Buaamu ¢ayHbl U (IOpHI,
HaXOASIIUMUCS 1101 yrpo3oii ucuesnosenus (CITES).

B 1978 rony (ogHoBpemeHnHo ¢ KpacHoi
Kawnroit CCCP) 6p11a nznana Kpacnas Kaura
Kazaxcrana, kotopasi mnepeusnaBaiach Yike
yeThlpe paza. B mociaemHeM — u3gaHUM
KpacHnoit kaurun CHEXHBIN 0apc YUCITATCS TI0
IIl xareropum Kak «penKuid BHUJ, apeanl M
YUCIIEHHOCTh KOTOPOT'O COKPAILIAIOTCSI».

O6utaer HpOuc B caMbIX BBICOKHX
TOPHBIX CHCTEMaX MHpA, PACIOIOXKEHHBIX B
EBpazun ot IOxHbIX ['MManaeB B MbsiHMe
(bupme) — Ha rore, g0 XpeOTOB 3amagHOTO
Casna B Poccun (1o HEKOTOPHIM JaHHBIM 10
Boctounoro CasiHa) — Ha ceBepe. XOTs €ro
apean oOOWTaHMS JOCTaTOYHO OOJIBIIIOH,
oxosio 2 000 000 km? 1 3aHMMAaeT mpeaens! 13
CTpaH MHpa, CHEXHBIA Oapc  uMeer

Apaan cHexsHoro Gapea
{Uncia uncia) 8 Aaun

OGNACTH BRPORATHR
]
oBNacTH PEryNARHLIX
BCTREM
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OPUEHTHUPOBOYHYIO YHUCIECHHOCTH OT 2,5 1m0 6-7 Thicsd ocobeii. CpemHss TIOTHOCTh
MONYJISIIMA UpOrca HU3Kas: OJHO >XKMBOTHOE Oosiee ueMm Ha 300 kB. kM. bombinas
YUCJIEHHOCTh CHEXHOro Oapca Habmomaetcs B Kutae ot 2000 mo 2500 ocoOeti.
31ech oOuTaeT NoJ0BUHA Beceld MUPOBOI nonmy sy upouca.

Pacnpocmpanenue Hpouca ¢ Kazaxcmane. Apean ooutanusi CHexHoro 6apca
B Kazaxcrane 3anumaer Tsaub-lllane (xpeOThl Kuprusckuii, 3aniuiickui,
Kapxxanrtay, VYramckui, Tamacckmii Kynreiui, Tepckeit, Kermens, [[xyHrapckuii
Anatay ¢ nepuupuiiHEIMU MaccuBaMu ANTHIH-OMeNb, Yynak, ManTaii u Kaiikan, a
tarxoke TapOararaii, Cayp, FOxubil AnTaii).

Lenmpanvuwiti Tano-Lllans Cesepnuuii Tano-1llans

B Anraiickoii wactn KazaxctaHa CHEXHBIN
Oapc odeHb penkoe xuBoTHOE (8-10 ocobeit)
BcTpeuaetrcsi B 4 xpeOtax: CapbIMCaKThl,
Karynckuii, IOxubiii-Anrtait, TapOarartait
(byxTapmMuHcKuit). Ha TEPPUTOPUSIX
rOCYJAApCTBEHHBIX 3allOBEJHUKOB BEIECTCS
OXpaHa  CHexHoro  Oapca:  3amaaHo-
RS : AnTaiickui, AnMaTuHCKHI, Akcy-
Hoicyneapckuii Anamay XKabarnuuckuit, MapkakoiabCKuil.

OrpomHOe 3HaYeHHE COXPAaHHOCTU UpOrca MPOBOAUTCS B IIpeseax TEPPUTOpUil
HauuoHanbHbIX napkoB: Caiipam — Yramckuit I'HIII; Mne — Anarayckuit I'HIIII;
I'HIIIT «Kousbcait kompaepu»; ['HIIIT «AnteiH-OMmens»; JKoHrap — Auarayckuii
I'HIIIT; Karon-Kaparaiicknii I'HIIII.

Ho wHe Be3me ero apean
OXpaHseTcs, HE3aIIUIIEHHBIMU
OCTAIOTCSI M MHOTUME XpeOThl, TIAe
obutaer upbuc: Kuprusckuii Anaray,
Tepckeii-Anaray u  Capsi-/xka3,
Kermens u Cayp.

B  Kazaxcrane  YHCIIEHHOCTH
CHeXXHOro ©Oapca cokpamiaercsi. B

mocienHee Bpems Imdpa JOCTHraeT
100 - 120 ocoOen.

Axcy-Kabaenunckuii 3anogeonux
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Takyto uHpOpMaLMIO AAET AUPEKTOP

douma «Snow Leopard Fund» Bacuwuii
3yeB.
I[Io ero MHEHHMIO, OXpaHSETCS JHIIb HE
6onee 5% ero apeana, a 95% Tteppuropuun
ero oOWTaHus JO CHUX TMOp OCTalTCs
HezanmuieHHbIMU. [lo cimoBam 3yeBa, B
Kazaxcrane nabmomaercss crnabasi oxpaHa
bayaet  u  ¢dmopel.  Odenr  mayo
- 3annoBeHUKOB W [TIHII kommuectBo wu
7 Aﬂf‘?am“’fc“”ﬁ 3af706@0H”K IUIOIA b  KOTOPBIX HAI0  PaCIIUPATH.
BalShs ™ Tonbko 3a nmepuon ¢ 2007 roxa cozmano 300
OXOTXO3SMCTB U HM OJIHOTO 3armoBeAHUKA. TakuM oOpa3oM, MOKHO CHIe€JIaTh BBIBOJI:
YTO €CThb MHOTO OXOTHHKOB, TaK)K€ MHOCTPAHHBIX, TOTOBBIC 3aIIATUTh JCHBIU 3a
yOUNCTBO )KUBOTHBIX.

Cepreii Camapun pabotaet 30050rom B Katon-Kaparaiickoro I'TTHIT 6onee 20
net. [lo ero MHEHHUIO, €CTh MHOTO TIPUYUH BHI3BIBAIOIINE COKPAIIEHUE YUCIEHHOCTH
u apeana cHexxHoro Oapca. Cpeau KOTOPBIX OCHOBHBIMH SIBJISIFOTCSI: YMEHBIIIEHUE
YUCJIEHHOCTH MAapHOKOMBITHBIX KUBOTHBIX, KOTOPHIMU B OCHOBHOM MHUTAETCs UPOUC;
ycwieHne (akropa OecroOKOWCTBa B pe3yJibTaTeé MHTEHCUBHOTO OCBOCHHUS TOPHBIX
MacTOMI HM3-32 PACTYIIEro MOrojioBbs ckoTa. OIHA W3 TMPUYUH Pa3BUBAIOIIMICS
TypuU3M U NMPOHUKHOBEHUS YEJIOBEKA B MMOTAaCHHBIE y4acTKu obutanus 6apca. Camoit
OOJIBIIION YTPO30H OCTaeTCsl HE3aKOHHAs 0X0Ta Ha Oapca.

e

peple

Cuexcuwtit 6apc ¢ mpoghuueckoii yenu

sowleopird | walf RUManUA:
00U
blueshetp | mamot fi cHevcHbiil bape, 801K
osybsl, uca, Cypok

nMuYbl, 192YUKA, 3Mest, Mblulb
nayk, auepuya, babouxa, nuena, poloa
6004, CO/Ib, CONHYE, MPasa, Oepesbsl, YEenivl

bird frog mdkt | mouse

spide legd | tuterly | b fish

Wiy s it grass et | Howers 3aHnMasi BEpXHHH TPOPUYECKHUH
YPOBEHB B IHUILEBOM IIETTH, HPOUC
MOXKCT CIIYJKUTb CBOCIrO poJa
BI/IIIOM'(bJIaI“MaHOM B OTHOHICHHUHU COXPAHCHUA BCCTO JKUBOTHOI'O MHpPa LHCHTPAJIBHO-
a3MaTCKUX BBICOKOTOPHM.

Tema 4. IIpo6sieMbl NUTHLEBOM BOJBI.
Tema keiica: Kakyiwo Boay nuth B Acrane?
3aganme 4.1: OTBETUTH HA BOMPOCHI:

— Ectb 11 yrpo3a HexBaTku Bojbl B AcTaHe?
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— Kakue MeTopl ouncTKu Bojbl Bel 3HaeTe?

— Yto Takoe oOpaTHBIN 0cMOC?

— Iloyemy npu o4nCTKE BOJIBI HCHOJB3YETCS XJIOP?

— Ectb 11 yrpo3a HaBonHeHus B peke Mmmm?

— Kakumu 3akoHaMHM 3alIMIIAI0TCS BOJIHBIE pecypchl PK?

— Kakue opranbl 1071KHBI TPOBOJUTH MOHUTOPUHT BOJIBI B TOpoie?

— Kak o6pa3yrorcs cTouHble BObI?

— Kak BnusroT cTOUHBIE BOJBI HA OKPYIKAIOILYIO Cpeny?

— VYnotpeOnsiere nu Boay u3 kpana? [louemy aa, uiu nouemy HeT?

— Ilouemy BomOmpOBOJHAsE BOJA Takas MyTHas, HEBKYCHAas M TaK ILJIOXO
naxHer?

— OnacHO M OUTh BOJOIPOBOIHYIO BOAY?

— Omnacen nu xyop?

—  MOXHO 71 peluTh MPoOJIEMbl KUTITYEHUEM ?

—  MOXHO 1 IUTh TOKAEBYIO BOLY?

— Cawmas yncTas BoJa - AMCTHIIMpOBaHHas. [IpuroaHa mu oHa 1St TUThA?

— Kakoe npenmy1iecTBo y BOJONPOBOAHONU BOJIBI?

— Kakoe npenmy1iectBo y OyTHIMPOBAHHOM BOIbI?

— He nydmie 11 nonp30BaThCs BOAOH U3 OYTHIIOK?

— Kak MbI MOkeM cenaTh 00IIeCTBO OOJIbIIIE 3HAIOIIUM O MPOOIEeMax OXPaHbI
OKpYXarollel Cpejibl, CBA3aHHBIX C BOJON B OYThUIKAX?

— KaxkoBo Oyner Oyayiiee BO3ACHCTBHE HA OKPYKAIOIIYIO CPEIYy, €CIH MBI
MPOJIOJKUM HCIIOIB30BaTh BOJY B OYTHIIKAX, KaK MbI JIeJaeM CeroaHs?

— Boma B OyTbuikax Jyumie wid Oonee monesHas i Bac, uem
BOJOIPOBOIHAS Boja?

— Ectb 11 Oynymiee y Boasl B OyThUIKax?

— Ilepeuncnure Tpu cnocoba, KOTOpsIMH Bbl MoOXeTe MOMOYb PEHIUTh
po0IeMbl OXpaHbl OKpYKaloLIeH Cpelibl, BhI3BaHHbBIE OYTHUIKAMU C BOJIOM?

3ananme 4.2: Hanumure oT4eT ¢ OJHUM Maparpadom, KOTOPbIN JAeTaTU3UPYET
po6JieMbl epepaboTKH OYTHIIOK ¢ BOAOH.

3aganue 4.3: Boma B OyThUIKax 3amyThIBa€T MHOKECTBO MPOOJIEM OXpaHbl
OKpYy’Karolien cpeasl. B aToM Keiice Mbl IpenCcTaBUIN TPU MPOOJIEMBI: UCHOYHUKU
80061, nepepabomra u 6ezonacHocms. HazoBuTe emie oaHy mnpobiiemy, KoTopas
MorJja ObITh pellieHa U CBsI3aTh €r0 C MaTepHalioM Keiica.

3ananue 4.4: [lpoBenure CBOMl aHalu3, HCHOJIB3YS TEKCT Kelca, HalauTte
HECKOJIbKO IIPUYMH 3arpsi3HEHUS BOJIBI.

3aganue 4.5: [loaroroBsTe OTYET O METOJAX OUNCTKHA BOJEI.

3ananme 4.6: OTBeTUTH HA MPOOJIEMHBIN Bompoc «[louemy Boja, mocTymnaromas
K HaM B KpaH, IyraeT HallluX >KUTesiel ropoaa?»

3ananme 4.7: IIpencraBbre, yTo BBl MOJ010I MOMOIIHUK aKkuMa T. ACTaHBbI,
KOTOPbIN 00513aH NPUHUMATh BaXKHbIE PEIIEHUS OTHOCUTEIBHO YJYUILIEHUS KauyecTBa
YKU3HHU TOPOJACKOTO HaceleHHs. BhIsIBUTE CIIOAKHOCTH, CBSI3aHHBIE C MMPOU3BOCTBOM,
noTpeOIeHNEM U IepepadOTKOM BOJOTIPOBOIHOM BOIBI.
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Tekctnl Keiica.
**k%k

BaxxHelliuM HMCTOYHMKOM BOJOCHAO0XEHUSI CTOJIMIIBI SIBIAECTCS ACTaHMHCKOE
(BsiuecnaBckoe) Bojpoxpanuiuiie. O0beM Bojbl B Bogoxpanuiuiie 291,91 miH. M3,
yto coctaBiser 60,6% ot npoektHoro oobema (410,9 miH. Ms). Bona nopaercs ¢
MCIIOJIb30BAaHUEM HOBOTO METOJIa BOA03a00pa, MPOU3BOAUTEIBLHOCTh KOoTOporo 210
ThIC. M/CyTKH. [ TaBHBIC BOHBIC PEUHBIC apTEPUH TOPOIA — 3TO peka WImM ¢ aByMs
HeOobpImuMu niputokaMu Ak-bynak u Capei-bynak.

Pyueit Capbl-bynak — BpeMeHHBIN BOJIOTOK, MPOTEKAIOIINNA 1O 3aaJHOW YacTH
ropojia, UrpaeT pojib €CTECTBEHHOW JIPEHbI U KOJJIEKTOpPA MOBEPXHOCTHOIO CTOKA,
0COOCHHO B MaBOJAKOBBIN mepuoa. O0Ias NpoTsKEHHOCTh pyybst okoiio 8,5 kM. Ha
COCTOSIHUE pPy4Ybsi OYE€Hb CHUJIBHO BIIMAET HECOOTBETCTBYIOIIEE CAHUTAPHO-
OKOJIOTUYECKOE COCTOSTHUE OEperoB U TMpUJIETAONIME K HHAM TEPPUTOPUH
(3ax7aMJIEHHOCTh OEperoB M CaMOro pydbss OT Pa3HOr0 MycOpa, BBITYCK
HEOYHIIEHHBIX JI0KEBBIX U TaJBIX BOJ YePE3 JMBHEBYIO KaHAIU3AIMIO FOPOJIa).

Pyueit Ak-bynak — 3TO BpEMEHHBIA BOJOTOK, KOTOPBIM NPOTEKAET IO FOro-
BOCTOYHOM YacTH TOpoja. YUacTOK pydbsi MPOTEKAET MO TEPPUTOPUM TOpojia OT
npocnekta AoObLnalixaHa a0 BhoajaeHuss B peky MHWimmMm, peKoHCTpyUpOBaH U
0JIarOyCTpOEH. DKOJOTUYECKOE COCTOSIHHUE pyubsid AK-OyJlak  yCTaHOBJICHO
3HaueHussMu 3B 2 knacce — yucras.

Pe3ynbTaThl aHanu3a BOJHBIX PECYPCOB IMOKAa3bIBAIOT, YTO B TOPOJIE€ MUMEIOTCS
JIBa UICTOYHHKA BOJIHBIX PECYpCOB, 00€CTIEUNBAIOIIIE TOPO] BOIOH:

1) MOBEpPXHOCTHBIC BOJIbI, ITOJTydyacMble U3 BsueciaBckoro BOIOXpaHUIMIIA T
peku U,

2) noa3eMHbIe BOJIbI, KOTOPBIE UCTIOJIB30BAIUCH BEChMa OTPAaHUYECHHO.

***k

KananusaumonHble HACOCHbIe CTAHIMHU. PoBHEIN penbed ropoaa oOycaoBUI
YCTPOMCTBO CUCTEMBI KaHAJIM3ALUU, COCTOSIIIEH M3 CETH CAMOTEUYHBIX U HAMOPHBIX
TpyOONIPOBOJOB C YCTPOMCTBOM KaHAJIM3aLMOHHBIX HACOCHBIX cTaHumid. W13 41
KaHaJIM3allMOHHOW HACOCHOM cTaHIuu, Haxopsuelcs Ha Oanance ['KII «Acrtana cy
apHachkl», OOJbIIE TMOJOBUHBI JKCILTyaTUPYIOTCs Oonee 30 neT M HaxoasITCs B
ABapUMHOM COCTOSIHUM U3-32 U3HOIICHHOCTH CTPOUTENbHBIX KOHCTPYKIMU U
TEXHOJIOTHYECKOTO 000y 0BaHMUS.

BonoorBenenue. KananuzannonHas cuctema AcTaHbl OOLIECIUIaBHAS, B TOPOJIE
aTMOC(EpHO-TIOBEPXHOCTHBIE BOJABl OYMIIAIOTCS COBMECTHO C XO3SIICTBEHHO-
(eKkaIbHBIMU CTOKAMU U OTBOJSITCS HA OUYMCTHBIE COOPYKEHH S, BKIFOYAIOT KOMILJIEKC
METOJIOB MEXaHUYECKOW W OHMOJIOTMYECKOM OYHUCTKHU, W 3aT€M HaIpaBisIOTCS B
HAKOMUTENb CTOUYHBIX BOJ B 03€p0 TasIbIKOJIb.

O3epo-Hakonuresb CTOYHBIX BOA Taaabikoiab. Ilociie o4ynMCTKM CTOKH
MOCTYNMAOT B MCKYCCTBEHHBIM OTCTOMHUK — TIPYyJ HAKOIUTENb | aJlJIBIKOJIb,
CO3/IaHHBIA Ha 0asze JIByX 03€p C MCKYCCTBEHHOM 3eMIISTHON n1amOo0il 0OBasloBaHMS.
E’KerofHOe MOCTYIUICHHE B HAKOIUTEIb 36,5 MIIH. M° CTOYHBIX BOJ M yMCHBIICHIE
IUIOIIAIA OPOILIAEMBIX 3E€MEIb IPHUBEIO K IEPEIOIHEHUIO €r0 U YBEJIUYEHUIO
¢dunpTparu  yepe3 Tesno AaMObl. KonuyecTBO MIIOBBIX OTJOXKEHMM Ha JHE
HAKOMUTEJISl JOCTHUTJIO 4,2 MIIH. M3, B HEKOTOPBIX MECTax JOCTUTaeT TiyOuHbI 1,8
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MeTpoB. [l mpenynpexaeHuss mepenarBa BOIBI 4Yepe3 Telao AaMObl BO3HHKIIA
HEOOXOUMOCTh €KEFOJHOr0 cOpoca B KOIMYECTBE 5 MUIH. M° Ha IPHIICTAIOLIHE
TEPPUTOPUH.

HacocHo-puiabTpoBajibHas CTAHI M. Bona u3 BsauecnaBckoro
BOJIOXpaHWINILA TOAAETCS JJIi OYUCTKM Ha HACOCHO-(UIBTPOBAIBHYIO CTaHIIMIO,
PaCIONIOKEHHYIO B 4 KM. 3allaJIHEE LIEHTPA ropoaa.

CymecTByroniasi HaCOCHO-(UIBTPOBaIbHAS CTAaHIMUS ObLIa TOCTpoeHa B 1969
roay. [IpoekTHas mpoU3BOIUTENBHOCTD 110 OUUCTKE cocTaBisieT 200 ThiC. M 3 /cyT. B
HacTosmee BpemMsi 00beM BOJIbI, IMOJaBaeMOM CTaHIMEH, COCTaBisieT 165 Thic. M 3
/cyT.

Ha nHacocHo-GuibTpoBanbHOM CTaHIMKM T. AcCTaHa B KayeCTBE KOAryJISTHTA
UCIIOJIB3YETCSl CEPHOKUCIBIA aTIOMUHUMA, KaK W Ha OOJIBIIUHCTBE JEHCTBYIOUTUX
BOJOOYUCTHBIX cTaHuuid CHI' B TEXHOJOTMH BOJOOYMCTKH KOTOPBIA IIpH
HETIOCTOSIHHBIX ITOKA3aTENAX OYMINAEMOM BOJBI HE JA€T TapaHTUIO IOJy4YEeHUS
BBICOKOKAQYECTBEHHOW BOABI. JlJIsI TOJY4YEHHsS] BBICOKOW CTENEHH OYHMCTKUA BOJBI
HE0OXOAMMO HUCTIONIB30BaTh BHICOKUE JI03bI CYyJIb(haTa aJtOMUHUS, KOTOPBIM MPUBOIUT
K YBEIMYECHHOMY COJEPKaHUIO OCTATOYHOTO aJOMUHUSA B OYMIIEHHOW BOJE,
MO3TOMY PEKOMEHAYETCS TPUMEHEHHE (QIOKYJISHTOB JUIsl COBEPILIEHCTBOBAHUS
rpouecca
KOAryJIupOBaHUs.

HoBble koarynsHTbI
1o 3¢ (HEeKTUBHOCTH
IIPEBOCXOMAT
CEPHOKUCIIBIA AIFIOMUHUI
- 3TO KOAaryJIsIHTBI
HOBOI'O MOKOJICHUS,
MIMEIOTIe pasHbie [y _____||1""
Ha3BaHMUS, HO no LS
XMMHUYECKOMY COCTaBYy M 2
3¢ HeKTUBHOCTH
MPAKTUYECKA HE HUMEIOT
pa3nuans - 3TO
ITOJTMOKCHUXJIOPHU T
ATIOMUHUS (ITOXA), _ 1

okcuxyopua amomunans (OXA), ruapokcoxsopua amomuaus (I'XA).
***k

Hacocno-
Gunbmposanvras
cmanyusi 8

Acmane

KonTponp kauecTBa BOABI ACTaHMHCKOTO BOJOXpAHWJIMIA W BOJBI B
BOJIONIPOBOHBIX CETAX TOPOJa OCYIIECTBISET aKKPEAWTOBAHHAS HCIBITATEIbHAS
XUMHKO-0akTepuoiorudeckas madoparopusi I'KIT «Actana cy apHace» mo rpaduky
otbopa mpob u pabouelt mporpammsbl, yTBepKAeHHBIX [lenapramenTom CaHuTapHO-
SMUJIUMHAOJIOTHYECKOTO Haj30pa T. ACTaHbl, KOTOPBIA TaKKe OCYIIECTBIISICT
KOHTPOJIb KadecTBa NHUTHEBOW BOABI Topoja. CwiamMu BOJOKaHAjIa €KETHEBHO
Ooepyrcst mpoObl Bombl Ha 60 0OBEKTaxXx, a WMEHHO BOJOPA30OPHBIX KOJOHOK,
CTAHIIMSIX TIOJIKAYKH BOJBI, HACOCHBIX cTaHIMAX (1moc. Kokrai, moc. MibnHka).

[To mpoBogUMBIM pe3yibTaTaM JIAOOPATOPHBIX HCCICIOBAHUH MOXHO C
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YBEPEHHOCTBIO CKa3aTh, 4YTO MHThEBas BOJA Topoja AcTaHbl COOTBETCTBYET
CTaHaaptaM KadecTBa, npeaycmorpeHHbiM HopMam CaunlluH 3.02.002.04 u I'OCT
2874 «Bona nutheBas».

**k%x

HUcropus ¢ BOaoMu.

Ha o6mieropoackoM cobpanuu B akumate >KUTelb I. Actansl AMmaHxkoJioB C.
MOXKAJIOBAJICS. HAa KauyecTBO BOJbl. [lo ero MHEHHI0, BOJa HE COOTBETCTBYET
caHuUTapHbIM HOpMaM. Boja w3 kpaHa wumeer crnenuduueckwii 3amax, MyTHas,
YKECTKAsl, €CIIU ITUTh U3 3TOU BOABI 4ail, TO HA ITOCYAE OCTAETCS OCAJIOK.

- «MOXXHO JOMYCTUTh, YTOOBI C BOJIOM OBLIM CIOXKHOCTH, HO JOIYCTHUTH TaKOTO
COCTOSIHUSI, YTOOBI JIFOAM OTKa3bIBAJIUCHh TUTh BOJIY U JIaJKE€ YMBIBATHCS ATOM BOJOM -
3TO y»KacHO!» - ckazan AmanxkoioB C.

Muenue rpaxaanku Cmaunnooit C.:

- 51 oueHpb noJiroe BpeMsl JKWJla B JPYIOM rOpojie, MOTOM Iepeexana B AcCTaHy.
[lepBasg npobnemMa, ¢ KOTOPOH 51 CTOJKHYJAch, 3TO - Bojaa. Ee B cTonuiie HE TO, 4TO
MUTh HEJNb34, JaXE T0JIOBY CTPALIHO MOMBITh, IOTOMY YTO TaK CHJIbHO BBINAJaIOT
Bojockl. Kakyio Bomy MOXHO wucnonb3oBaTh B cronuue? Hago mnokynarsb
OYTUIIMPOBAHHYIO BOJY WM CTaBUTh (PUILTPHI? I OOOCH 3TUX MPOOJIEM U XJIOMOT C
BOJIOCAMH, J1a ¥ 3JOPOBBEM JIOPOKY.

['naBHbIN Bpay ropoackoi 6oapHULbI Ne6 MckakoB M.:

- YnorpebiieHHe BOJbI C BBICOKOM MUHEpalM3aluell U KECTKOCTHIO,
MOBBIIICHHBIM ~ COJICPKAHUEM XJIOPUJOB, CYyJIb(PaTOB M JPYrUX KOMIIOHEHTOB
COJIEBOI'O COCTaBa MPUBOAUT K PACIPOCTPAHEHUIO CPEAU HACEJICHHSI MOYEKaMEHHOU
U JKEIUYEKAMEHHON O0oJie3HEH, CepAEUYHOCOCYIUCTHIX 3a00JIeBaHUN, MAaTOJIOIUU
NUIIEBAPUTEIBHON CUCTEMBI, K OOJIBLIOMY COKaJICHUIO, 3TH MOKAa3aTeau U3 roja B
roa pactyr. YUpe3BblUallHO Ba)KHBIM SIBIISIETCS MPEAYNPEKICHUE NoNagaHus B
MCTOYHMKM  TNHUTHEBOM  BOABI  3arpsA3HEHUM,  COAEp)KAIIMX  MATOTE€HHBIE
MHUKpPOOpPTaHuW3Mbl. ~ MaccMBHOE  MHKpOOHO€ M BHPYCHOE  3arps3HEHHE
BOJOMCTOYHUKOB IMUTHEBOW BOJABI MPUBOJHUT K OCJIOKHEHHUIO SMUIEMHUOJIOTUYECKOM
CUTyallUM M O0O0YyCIaBIMBAaeT BBICOKMN ypOBEHb 3a00JEBAEMOCTH OCTPBIMH
KHUIICYHBIMU WHQEKIUSIMA, BHPYCHBIMH TCMATHUTAMH W JAPYTUMH HWHQEKIHSIMHU.
Tonbko 3a mocnemnue 10 ner B HameW crtpaHe 3aperucrpupoBaHa 31 BoaHas
BCIIBIIIIKA B MIECTH 00JIACTIX ¢ KOJUYSCTBOM mocTpaaaBmmx 4380 genoBexk.

Cepretii JIaBpoB, 1. nHxkeHep ['opBogokaHana r. ACTaHbI:

- KayecTBO mojaBaemoii moTpeOUTENsIM NMUTHEBOM BOJABI B OOJBIIEH CTETICHU
3aBUCHUT OT COCTOSIHHSI BOJOTPOBOIHOM CETH: KaK BHYTPUIOMOBBIE, TAK U HAPYKHBIC.
Ho B ctoumocth Tapuda 3a BOAYy pacxojbl Ha PEKOHCTPYKIIMIO BOIOMPOBOIHBIX
CeTEeld HE 3AJI0KEHbI, U KOMMYHAJIBIIUKA 3aMEHSIOT JIMIIb aBapUNHBIE YYaCTKH.
BononpoBoaHyio BOJQy HYKHO MHTh, TaK KaKk B HEH cojaepxaTcs HEOOXOIUMBbIe
MUKPO3JIEMEHTBI JUIsl OPraHU3Ma YeJI0BEKa.

*kk

Cayuaii B cynepmapkere.

B ToproBom LeHTpe npH MOKYIKE IPOJIOBOJILCTBEHHBIX TOBapoB Mama Cayre
permia KynuTh TSTHINTPOBYIO OyThUIKY Bojbl. Mama Caylie HacTanBajia Ha TOM,
YTOOBI MOKYNATh BOJAY B OyThUIKAX JIJIsl CBOCH JOUEpH U3-3a €€ TBEPJOro YO KICHUS,
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YTO 3TO BoJIa ObLIa OoJee O6e30macHa u 00Jiee YUCTa, YeM BOJOTPOBOHAS BOA.

Opnnako, HoBass cocenka Cayne MapxkaH, CTyIE€HTKa BTOpPOro Kypca
CHEUHUATBHOCTH «DKOJIOTHS», MPUBOAMWIA JOBOJbI C (akTamMu TMPOTHUB HTOTO,
KOTOPBIE OHA U3YyYHJIA B YHUBEPCUTETE.

«3HaeTe JIM BBI, YTO BOJONPOBOJHAs BOJA YacTO IPOBEPSAETCS OpraHaMH
3/IpaBOOXpaHEHUs Ha 6€30MacHOCTh?» - cpocuia MapikaH.

Cayne Oblna 03ajayeHa KOMMEHTApUSIMU €€ HOBOM COCEIKM MO0 KOMHATE B
MIEPBBIl )K€ IEHb UX BCTPEUHU.

Mama Cayne, TOX€ HEMHOIO paccTpoujach, HO C JApPYrod CTOPOHBI,
BOCXMIIIAJIACH SHTY3Ma3MOM MapikaH, €€ CTPacThIO K OKPYXaIOILEel cpeie U 3HAaHUEM
0 BoZie B OyThUIKaX.

«Takum 06pa3om, Bbl roBopute, YTO XOTUTE 3aIJIATUTh HAMHOTO OOJIbIIE JIEHET
32 HEMPOBEPEHHYIO BOJNY, 3aleyaTaHHYIO0 B OyTbuikax? Benp OyTbUIKM 3arpsi3HSIOT
OKPYXAIOIYIO CPey U He IepepadaThIBAIOTCs» - cripocuiia MapikaH.

«ByTBUIKY ¢ BOAOW YAOOHBI... TAK UM MHAUe» - 3aukaiach Cayie.

«BpI 3HaeTe, YTO MPOUCXOJUT C HemepepadOTaHHBIMU OYTBUIKAMHU C BOJOWU? -
cupocuna Mapxkan. - Korna OyThlIkKH ¢ BOAOW OpOILIEHBI B MyCOp, MajO TOTO, YTO
OHHM IMPEBPALIAIOTCA B MyCOp, HO OHM TaKXKe 3arpsA3HsIOT BO3AYX U pa3pylIatOT Hall
030HOBBIM ciol. Korma OHHM CXKUTarTCs C MYCOpPOM, OHM IIPEBpPALIAIOTCSA B
TOKCUYHBII Tap, OKa3bIBAIOIIWWA Bpel Ui HALIEro 370pPOBbA M JI OKpYyKarouien
CpeIbI».

«Xopom1o, Xopouio, Bel BeIcka3pIBajii CBOE MHEHUE; 51 Oyly UMETh B BUy Ballly
uHdopmaruio» - mpodbopmorana Caysie.

«BwI 3Haere, oTKyna 6epyT Boay A OyThUIOK? MHOTHE KOMIIAHUU OEpyT CBOIO
BOAY OT BOJOHOCHBIX CJIO€B, KOTOpbIE KOIZa-TO 3akaHuuBaroTcs. Kommanuw,
OPOU3BOAAIINE OYTBUIKM C BOJOW JEMCTBUTENBHO DPAa3BUBAIOT BOJAHBIN 3KCIOPT,
M3BJIEKasi TPYHTOBYIO BOAYy O€3 orpaHnueHuil. Bol 3HaeTe, MycTol Wiu 3arps3HEeHHbIN
BOJOHOCHBIM CJIOM IOYTH HEBO3MOXXHO BOccTaHOBUTH? Ckopo y Hac Oyxer
HEKOTOpasi HEXBAaTKa BOAbD» — CKa3ana MapxaH.

Cayne Obu1a paccTpoeHa, COps C €€ HOBOM COCEIKOW MO0 KOMHATe, HO OHa
NOHsIa, 4yTo MapkaH clenana NpaBUJIbHOE 3aMeyaHue M Obula BIEYaTieHa €€
3HanueM. Cayse Bce elle 3a/aBajlaCh BOIPOCOM, TMOYEMY OHa HE 3Haja 00 3TOM
paHbLIE.

[Tocne BcTtpeunm ¢ Mapxkan mama Cayne 3aaymanach O TOM, Kak J€BOYKH
IPOKUBYT B 3TOM cemecTpe. OHa ObUla TakKe 3auHTPUTOBaHA YCIBIIIAHHOM
uHpopmarueit. JIse nenenu cnycrtd, mama Cayie Obljia B cyniepMapKeTe B €€ poJHOM
ropojiec ¥ CHOBa CTOJKHYyJAach C BoAoW B OyThuikax. OHa Kosiebanach W aymana...
«Ecnu g nedicTBUTENIbHO KYIUTIO 3Ty BOAY, OyJIET JIM 3TO HACTOJBKO IJIOXO BIUATH HA
OKPYXaULyIo cpeay?».

*kk

OcHoBHbIE TTPOOJIEMBI, CBA3aHHBIE C MPOU3BOJICTBOM U MOTPEOJICHUEM BOJBI B
OyThUIKax BKJIIOYAIOT: HCTOYHHUK BO/Ibl, 0€30MaCHOCTD, epepadoTKy.
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M cTOoYHUK BOJHLIL.

I'pynmosass 6o0a. I'pyHTOBas Boga —
rpaBUTAIIMOHHAS BOJA IEPBOTO oT
MTOBEPXHOCTHU 3emun MOCTOSIHHO
CYILLIECTBYIOIIETO  BOJOHOCHOTO  TOPU30HTA,
pPacIoJIOKEHHOTO Ha TIEPBOM  BOJOYHOPHOM
cIoe. Nwmeer CBOOOIHYIO BOJHYIO
moBepXHOCTh. OOBIYHO HAJT HEW HET CILIONIHOMN
KPOBJIM U3 BOJOHENPOHUIAEMBIX ITOPOJ.

Ouuwennas 6o0a — 3TO BOJa, HE
colepxkallasi B CBOEM COCTaB€ IpUMECEH H
apyrux coeauHeHuid. Takyioo BOJy MOJIy4arOT IMyTEM €€ YUCTKUA Pa3IuIHbIMU
Croco0aMu ¢ IPUMEHEHHEM PA3IUYHBIX CPEACTB.

Jlucmunnuposannas 6oda — 3TO BOAA NMPAKTUYECKU HE COJEpKalllas B CBOEM
COCTaBE HUKAKUX NMPUMECEN U APYrux coeAuHeHui. Takyro BOAy MOJIy4aroT IyTEM €€
MEPErOHKH B CHEIUAIBHBIX annaparax — IMCTUIUISITOpaXx.

Apmesuanckasi  60o0a —  3TO
IIyOOKOBOJIHBIE BOJbI, HAXOJAIIMECS B
BOJOHOCHBIX IUIACTax TOPHBIX MOPOJ]
MEXJy  BOJOYIOPHBIMH  PSJaMU.
Hepenxo 3anerator Ha rimyoune ot 100
10 1000 metpos.

Munepanvnas 6oda — BOAAa,
BKJIIOYAIOIIAsl B COCTABE PACTBOPEHHBIE
COJIU, MHUKPODIJIEMEHTBl, a TaKxKe
OTJENbHbIE OHOJIOTMYECKH aKTHUBHBIC
BelIleCTBAa. MHUHEPaIbHYIO BOIY B
3aBUCUMOCTH oT PUMEHEHUS
pa3nuyaroT: MUHEpAIbHbIE MPUPOIHBIE
MUTHEBBIE BOJbI, MUHEPAJIbHBIE BOJBI JJIS1 HAPY>KHOTO MPUMEHEHHUS.

Konooesznasn 6oda. O6bI4HBIE KONOAIBI HAKAIIIMBAIOT BOAY M3 MMOYBEHHBIX BOJ H
MOTYT cHaOxaTh Bogon 10 100-150 n/9 (B penkux cimydasx — g0 500 1/4). OHH J1€erKo
3arps3HSIOTCA: BCE BEIIECTBA, KOTOPBIE MOMAJAaeT B MOYBY — HUTPAThl, HUTPHUTHI,
[TAB, necTuIABI U TSKENbIE METAIIIbI, — MOTYT OKa3aThCsl B KOJIOJIE3HOM BOJIE.

lasuposannas 600a — («IIMIy4de BOJABI», Wi — «Ta3HupPOBKa») —
NPOXJIAIUTENbHBII HAMUTOK, KOTOPBIM COCTOMT M3 MHUHEPAIbHOM WA OOBIYHOU
apOMaTU3UPOBAHHON BOJIbI, HACKIIIIEHHAS YTJIEKUCIIBIM Ta30M.

be3onacHocTs.

Cuuraercs, 4TO MEXIy BOJOIPOBOJHOM BOJOH M BOAOW B OYTHUIKAX €CTh
Oonbias pasnuna. BogonpoBoaHas Boja B CpaBHEHUH € BOJOM B OyThUIKaX OOBIYHO
Oe3omacHa OT OaKTepUATbHOIO 3arpsA3HEHMs, TaK KaK OHa XJopupyercs. MHorue
MIPOU3BOAUTENIA BOJBI B OYyThUIKaxX JO0ABISIOT B HEE JOIMOJHHUTEIIbHBIC TMOJIE3HBIC
BEIIECTBA WJIM BKYCOYCWJIMTENH, YTOOBI CO3/1aTh YHUKalbHBIA BKyc. Boga B
OyThIIKax, KOTOpas HE pa3iuBaeTcsl M3 BOJONPOBOJHBIX HCTOYHHUKOB, MOXKET
comepxkaTh Oaktepun Tpynnsl kumedHo nanouku (IIporeit, Canbpmonenna,

Bogonpornuaembiecnon ||
Bopowenponiyaemsie cnon [ |

YpOBEHb FPYHTOBLIX BOJ

{
AJTe3MaHCKan CKBaM HEX
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http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BC%D0%B5%D1%81%D1%8C
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BC%D0%B5%D1%81%D1%8C
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D1%82%D0%B8%D0%BB%D0%BB%D1%8F%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%B7%D0%B5%D0%BC%D0%BD%D1%8B%D0%B5_%D0%B2%D0%BE%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BE%D1%80%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%B8
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D1%83%D0%B4%D0%BE%D0%B1%D1%80%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/w/index.php?title=%D0%9F%D1%80%D0%BE%D1%85%D0%BB%D0%B0%D0%B4%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BD%D0%B0%D0%BF%D0%B8%D1%82%D0%BE%D0%BA&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BF%D0%B8%D1%82%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%BA%D0%B8%D1%81%D0%BB%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7

Ceppatus u lluremna). Kaxnaplii U3 HUX OpeaCTaBIsSET MOTEHUUATIbHbBIE PUCKHU IS
310pOBbsi uenoBeka. Kpome Toro, pasnuras Boja B OyTBUIKax MOXKET COJEPXKATh
TSOKEIbIE METAJUIbl (HAlpUMEp, CBUHEI M PTYTh) WM OPraHUYECKUE IMECTULIUIBI
(Hammpumep, azatring), 4acTo MpeBbIIIAIONINE YPOBEHh TOCCTAHIAPTOB.

IlepepaboTka.

B nacrosimee Bpemsa B Kazaxcrane ckonwioch 43 mipa. TOHH mycopa. M3 Hux
OoJblIIE TOJOBUHBI — TBEPAO-OBITOBBIE OTXOABL. 95% 3TOro Mycopa uAET Ha
3axopoHeHWe U Jumb 5% moaBepraeTcs mepepadOTKe T BTOPUYHOTO
MPOM3BOJACTBA. TakWe [aHHbIE O3BY4YWJ JHUPEKTOpP e€AUHCTBEHHOro B PK
MycopornepepabaThiBaroliero 3aBoia B Acrane Erop 3unrep.

Hauansuuk npousBoactBa TOO IIK «/lopmiact uaBect» Apkanuii Muxaitnos
CUYUTAET, YTO MYCOp, IO CYTH, HACTOSIIMN KiaJd: «bONBIIMHCTBO JIFOJEH HE 3HAIOT,
OTKyZa NpUXOIUT BojAa. BomonpoBoAaHYIO BOAY MOIY4YarOT U3 MOBEPXHOCTHBIX BOJL
WM UCIOJB3YIOT MOJ3eMHYI0 Boay. Boja, koTopas u3BieKaeTcsl s OYTHUIOK,
SIBJISIETCSI HEBO30OHOBUMOM.

**k%

3arpsA3HEHHE  NPECHOBOAHBIX  SKOCHUCTEM  MPUBOAUT K  IOJABJIEHUIO
KU3ZHENIEATEIbHOCTH, IUIOAOBUTOCTH W THOENM TUAPOOMOHTOB, HAPYIIECHUIO
MUIIEBBIX CBSI3€H, CHUKEHUIO YCTOMYUBOCTH, SKOCUCTEM, SBTPOMUKAIINH U T.1.

Cnoco0bl OYHCTKHM CTOYHBLIX BOA. OuncTKa CTOYHBIX BOJA. CylIECTBYIOT
Pa3JIMYHbIC CTIOCOOBI OYUCTKU CTOYHBIX BOJ: MEXaHUYECKUH, (DU3UKO-XUMUIECKUH,
XUMHYCCKUN, OMOJIOTHYCCKUN U TEPMUUYCCKHI. B 3aBUCHMOCTH OT BHJIa CTOYHBIX
BOJlT WX OYHCTKA MOXET TMPOUZBOAUTHCA  KAKUM-TUOO  OJHUM WA
KOMOMHHMPOBAHHBIMU crmocobaMu, ¢ 00paboTkoiM ocagka (WiId H30BITOYHOM
Omomaccel) U 00e33apakuBaHUEM CTOYHBIX BOJ TEpPe COPOCOM UX B BOJOEM.

Qu3uko-xumudeckas  O4UCmKa
IpEIoJaraeT KOAryJIsLuIo,
copO1rio, GaoTaluIo, SKCTPAKIIUIO U
apyrue metonpl. M3 CcTOYHBIX BOX

yAQSIOTCS TOHKOJIUCTIEPCHBIC
B3BEIlICHHBIE YaCTHIIBI,
MUHEpaJbHblE W  OpPraHUYECKHue
BEIIIECTBA.

Mexanuueckas ovuUCmKa
OCHOBaHa Ha MPOLICKUBAHUH,

oTcTauBaHuu U ¢uabTpoBanuu. [lpu
OTOM W3 CTOYHBIX BOJ[ YIAJISIOTCS
HEPACTBOPUMBIE MexaHudyeckue  TBEDAbIX YaCTWL, B MOMEHT WX CONPHKOCHOBEHKA
MPUMECH: MECOK, TJIMHUCTHIE

YacTHUIIbl, OKAJIMHA U JIP.

Xumuueckas ouucmka OCHOBaHA Ha Mpolieccax HEWTpalu3aluu, OKUCIEHUS,
030HHUPOBAaHUU, XJOpUpoBaHUU. CTOYHBIE BOJBI OYHMIIAIOTCS OT TOKCHYHBIX
BEILECTB U MUKPOOPTaHU3MOB.

buonocuueckas (6buoxumuueckas) owucmka OCHOBaHa Ha CIIOCOOHOCTHU
MUKPOOPraHMW3MOB MCIOJb30BaTh JI CBOETO NMUTAHHUS MHOTHE OPTaHUYECKHE U

HDHI'}*’HHL[HEﬁ Ha3blBaIOT NPOLECC CMNaHKA
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HEOPTaHWYECKUE COCNMHEHUS U3 CTOYHBIX BOJ (CEPOBOIOPOJ, aMMHAK, HUTPUTHI U
T.JL.).

K mepmuueckum meronam npuberarT MPU OYUCTKE MPOMBIIICHHBIX CTOYHBIX
BOJ, COJACp)KAIIMX TJaBHBIM O0pa30M BBICOKOTOKCHUYHBIC OpPraHUYECKHE
KOMITOHCHTBI, pa3pyIIarOIIUecs MPH BRICOKUX TeMIIepaTypax.

[Ipy Bcex MeTomaxX OYUCTKHM CTOYHBIX BOJI HeoOxoamma o0OpaboTka W
YTUIM3aUs OOpa3yIIUXCs IIJAaKOB M O0CaAKoB (OCOOCHHO TIPH OYHMCTKE
TOKCHYHBIX NPOMCTOKOB). C 3TOH MENbI0 HX CKIATUPYIOT Ha CHENHaIbHBIX
MOJUTrOHaX, 00pabaThIBAIOT B OMOJOTHYSCKUX COOPYKEHHSX, IMepepadaThIBAIOT C
MMOMOIIBI0 PACTCHUH (THAIMHTHI, TPOCTHUK W JIP.) WJIM CKHUTAIOT B CIHEIHATHHBIX
rmevax.

Tema 5. YpoBeHb Ta0a4yHOM 3MMAEMUHM MOJIOEKHA — BAKHEHIINH aCHEKT
0opbOBbI 32 310POBbE HAIIUU

3apanue 5.1: IlpoBectn corumonoruyeckoe oOCIEIOBaHUE YYalIUXCS TI0
YPOBHIO PacIpOCTpaHEHUs Ta0AKOKYpEHHUS W BJIMSHUSA WHTCHCUBHOCTU KypEHHUS Ha
yCIIeBAaEMOCTb 10 CICAYIOIICH aHOHUMHOM aHKETe.

Ilon

Bospacm

Knacc

Kypume:

«Oa»

KHem»

Bo ckonvko nem nauanu kypums?

Ckonvko cucapem 8viKypueaeme 3a 0eHv?

Kypam au pooumenu?

Cpeonuii 6bann 3a nocieoHo yemeepmas?

CKonbKo 8pemenu mpamume HA 8bINOJIHEHUEe
OOMAUWHUX 3A0AHULL?

Ckonbko Oenee 6 mecsay pacxodyeme Ha
cueapemoi?

Ilompebnseme nu norueumamuimoie
npenapamoi?

KeHCeOHe8HO»

«om caydasd K Caydaro»

«KHE NPpUHUMAIO»

Hncmpykyuna no ankemuposanuio.

KonmdectBo 06cne10BaHHBIX JOKHO COCTaBISTH 0K0Jo 100 yemoBexk.

Bce aHKeTHI ensaTCs Ha JBE TPYIIHI 10 TOMY: IOHOMIM, NeBymKu. Kaxayro u3
ATHUX TPYII JIOTOJHUTEIHHO JEIST Ha ABE MOATPYIIbI: KypsIIUe, HEKypSIIHeE.

Jlanee JuUIsi KaXJOW W3 TONTPYIIT BBIYUCIACTCS KOJIUYECTBO KYPSIIUX
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poauTenel, cpeaqHuid Oayl y MHTEHCHBHO Kypsiux (O6omee 10 curaper B JeHB),
yMEpEeHHO Kypsuux (MeHee 10 curapet B JIeHb) U HEKYPSIIHX.

Odghopmnenue pe3ynomamos ucciedo6anus.

[TonydeHHble peE3ynbTaThl BBIPAXKAKOTCA B NPOLEHTHOM OTHOUIEHWU U
OTPAKAKOTCA B COOTBETCTBYIOIINUX JUAarpaMMax.

BbIBo1bI 110 paboTe AOHKHBI COAEPKATH CIEIYIOUIUE OLICHKU:

1) nosisg KypsiuMX IOHOIIEH U AEBYIIEK OT 00IIEro yuciaa 00cie10BaHHbIX, Y%0;

2) nond MHTEHCHBHO KYpSIIMX IOHOIIEW M JAEBYIIEK OT OOIIero yucia
00CJIeIOBAHHBIX U OT YKCIA KypsIuX, %o;

3) noJi KypsluX, He TPUHUMAIOIIMX OJMBUTAMUHHBIE Tpenaparsl, %o;

4) 3aBUCUMOCTb CpeJiHero 0ajuia OT MHTEHCUBHOCTU KYpPEHUS;

5) 3aBUCHMOCTB YaCTOTBI KypPEHHUSI OT KypPEHHSI POJUTEISAMU: BBIUACISAETCS OIS
KypsLIMX POAUTENEN Y KYpSIIUX U HEKYpAIIUX eTel, %o;

6) CKOJBKO JEHEr B CPeHEM PacXOoJyeT KypsIIui Ha Tabak B TEUEHHUE CBOCH
YKW3HU IIPU YCIIOBUH, YTO OH Hayaj KypuThb B 15 nert, BeikypuBaet no 10 curapet B
JI€Hb, a TPOJAOJIKUTENBHOCTD KU3HU cOCTaBsieT 60 seT.

3ananue 5.2: [ITucbMEHHO OTBETUTH HA BONPOCHI:

— Kakue wmepbl mnpunumarorcss B Mupe u B Kazaxcrane mno OoprOe c
TaOaKOKypeHHEM?

— Ilouemy TabakOKypeHHE HAHOCUT SKOHOMUKE CTpaHbl 3HAYUTEIbHBIN yi1iepo?

— Pacckaxkure o BussHUU TaOAKOKYPEHUS Ha 37J0POBBE.

— Kak BnmsieT TabakokypeHue Ha ycnexu B yuede?

— Kakwue mepsl, mo-BaiieMy, clieyeT npeanpuHsITh 1t 3P dekTuBHOM 00phObI
¢ TabakoKypeHuem?

Tema 6. PaguanmonHasi 3K0J10rusi

llpumeuanue: Nig HaMCAaHUA HAYYHBIX MPOEKTOB, JJIsI TPOJABUHYTOIO U3yUYECHUSA
AKOJIOTHYECKUX MTPoOIeM

3aganme 6.1: OTBETUTH HA BOMPOCHI U BBINOJIHUTH HMXKECIEAYIOIINE 3aJaHUs
MOCJI€ U3YYEHUS] COOTBETCTBYIOIIMX UCTOUYHUKOB.

— YeMm oOTIMYACTCS TMOHATHE «PATUOAKTHUBHOCTH» OT TOHATHUN «paauaIiius»?
COOTBETCTBEHHO, PAAMOAKTUBHOE U3TyYEHUE OT PAIMALIMOHHOTO U3JTy4eHUs?

— IIpuBenute npuMepbl pacueToB IMPHU MEPEXOJ€ OT BHECUCTEMHBIX €IMHUI] K
equHuiaMm cucteMel CU.

— Kakue u3mMeHeHusI MPOUCXOAT B OpraHu3Me B XOJ€ BO3JEHUCTBUS OOJIBIITUX
7103 pagranuu?

— Kak noaAroroBUThH 103UMETPHI ISl U3MEPEHUS PATUOAKTUBHOCTH?

— KakoBo 3HaueHNE MOHU3HUPYIOIIETO U3ITyUYCHHSI B )KU3HU OrochephI?

— YKaKUTE M OXapakTepu3yuTe U3BECTHbIE DBaM pagmoi’konornyeckue
CUTYyallMu B MUDE.

— Kakue OCHOBHBIE METOJbI CYLIECTBYIOT Il U3BMEPEHUS PAIUOAKTUBHOCTU B
nmoyBax, arMmocdepe u Bojie?

— Kak um xro ocymectBisier koHTposb IIJ[Y paguanmm m paaumanmoHHOE
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COCTOSIHHE OKPY>KaIOIIeH cpeapl?

— Ilpennoxure BO3MOXHBIE MEPONPUSITHS, IO3BOJSAIONIME  YMEHBIIUTh
PAAMOAKTUBHOE 3arpsi3HEHUE OKPY>KAIOIIEH CPEIb.

— MokeT 11 KOMIBIOTEP CTaTh HCTOYHUKOM pajraliviu?

— Kyna croutr oOpatutbcs B ciydyae OOHapyX eHHS BBICOKOTO YpPOBHS
paguanuu?

— Kak BBIISIAST paAnoakTUBHbBIE MaTepHalbl (TpeaMeThl)?

— HazoBute NEPBUYHbBIC paaualOHHO-XUMHYECKHE MPOIECCHI,
BO3HHKAIOIINE B O0JIYyUYEHHBIX PacTBOpax.

— Kakum o6pa3zom paamnamusi MOKeT MONacTb B OpraHu3M?

— Ilepeuncaure BUABI paAUOYyBCTBUTEIBHOCTU B IPUPO/IE.

— KakoBa 3aBUCHUMOCTHh MEXIYy J03aMH OOJy4eHUS M BEPOSTHOCTHIO
PAKOBBIX 3a00JIEBaHU?

— YT0 TaKkoe KpUTUUYECKUI OpraH?

— Kakue cymecTBylOT rpynnbl J03UMETPOB (PEHTIEMMETPBI, HUHIUKATOPHI,
pPauOMETPHI)?

— KakoB pagnoakTuBHbIi cocTaB 3emiaun?

— Uto oOTHOCHUTCS K MCXOJHBIM JaHHBIM IS OLEHKH pPaJMOAKTUBHOM
00cTaHOBKU?

— YKaXuTe NPOLEHTHYIO JOJI0 OOJNydeHHUS 4YelIOBeKa, IMOJIYy4aeMbIX OT
Pa3JIMYHBIX UCTOYHUKOB €CTECTBEHHOT'O U3JTyUEHUS.

— Kak BbI moHHMaeTe BBIpaKCHHE «PaTHallAOHHOE Ka4eCTBO»?

— Kakue Bpbl 3Haere mNpuUOpUTETHBIE PAAMOIKOJIOTHUECKHE MPOOJIEMbl B
Kazaxcrane?

— Korma BO3HHMKIIA yrpo3a YeEJIOBEKY CO CTOPOHBI €ro paJHOaKTUBHOMN
NESITEIILHOCTH?

— Kak ocymecTBasiercss kaptorpaduueckoe oOecrnedueHue paaualioOHHOrO
MOHUTOpUHTA?

— UYto Takoe paJuo3KOJIOTHYECKUI NaCOPT PEruoHa (TEPPUTOPHUA, ILIKOJI,
BYy3a)?

— Kakwue uenu, HanpaBaeHUs BIOKEHBI B KOHLIENIUIO paJlalliOHHON
6e3omacHOCTH?

— Kakue ocHOBHbBIE MPUHITUITBI 3aJI0KEHBI B 00€CIIeUeHHE paiualliOHHON
0e3omacHoCcTH?

— KakoBbl Mephl 0 NpoPUIaKTUKE U JICYEHUIO TOPAKEHUN
WHKOPIOPHUPOBAHHBIMHU PAAUOHYKIUAAMUA?

— KakoBbl 0COOEHHOCTH 3aIIUTHI OT OTAAJICHHBIX NOCIEACTBUN 00mydyeHusn? B
YeM TPYJAHOCTH €€ OLEHKHU?

— Kakas undpopmanus BKIIOYAETCA B PAAMOIKOIOTHYECKUNA macnopt?

— Haueptute cxeMy NpOHUKHOBEHHUS Pa/IOHA B JKHIIMIIIE.

— YKaxXHuTe HanpaBJICHUE PAa3BUTHUS PaJIUO3KOJOITMYECKON CUTyallMH B MUPE,
B Poccum, B uactHoctu B Kazaxcrane. IlpuBeaute %-Hble COOTHOLICHUS
€CTECTBEHHBIX U TEXHOT€HHBIX HCTOYHUKOB PaJnalliy, BIUSIONIMX HA YEJIOBEKA.
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— Haweptute Tabmuiry OHWOJIOTHYECKOTO HApPYIIEHHUS B OPTaHU3ME
YEJI0BEKA.

— CocraBpTe JIOTMUECKYK) CXEMY paAClIpOCTPaHEHUsS PpPAJUOHYKIHIOB B
OKpYXarouien cpeae.

— CocTaBbTe PaO3KOJIOTHYECKYIO KapTy CBOETO pernoHa (TeppUTOpUid, MECTO
KUTEIHCTBA, MECTO y4€OBbI).

— Haueptute cxemy B3aummocBazu ADC ¢ mpupoaHoit cpemou. [na storo
CHEAYET:

— BBLACJIHUTH JIEMEHTHI IPOU3BOJACTBEHHBIX LIETIEH;

— yKa3aThb BHJBl PAJMOAKTHBHBIX BO3JCUCTBUI W KOMIIOHEHTHI Onochepsl Ha
KOTOPBIE€ OHH BJIUAIOT;

— BBIJICJIATh COUAAIIBHO-IKOJIOTHYECKHUE MTOCIIEICTBUSI;

— HAMETUTh  CBSI3M  MEXAY  DJJIEMEHTAMH  [POU3BOJCTBEHHOW  LEJH,
KOMITOHEHTaMH Onoc(hephl, COMUATBLHO-IKOJIOTHYECKUE TIOCIEICTBHS W CIeaTh
BBIBOJIBI.

3aganue 6.2: 3aM0JHUTE HIKECICAYIONTYIO TaOIHITy:

HNcTounnku Bunbr [Tyt buonornueckue
pPaIMOaKTUBHBIX PAaIMOAKTUBHBIX | MPOHUKHOBEHUS B MOCJIEACTBUS
BEIIIECTB BELIECTB OPraHu3M BO3/ICUCTBHS

4. MeToanueckoe odecrmevyeHme

VYuebHble KUHOMDUIBMBI, AUA(UIBMBI, CHANABI, BHUIACOPOJUKH, JIMTEPATYPA,
OTHOCAILIASACA K pacCCMaTpUBAaEMOM TEME U T.[I.

CamocrosiTenbHas paboTa IOHHATOB MO PACCMOTPEHHOW TeME 3aKI0YaeTcsl B
NPOBEICHUH ONBITOB W HAONIOJACHHUIN B MPUPOJIE, YTOJIKE KUBOW MPUPOJIbI, B paboTe
HAYYHO-TIOMYJISIPHOW JIUTEpaTypoOl C TMOCIEIYIOUIMM COCTaBiIeHUuEM pedepaTos,
M3TOTOBJICHUEM HATJISIAHBIX MOCOOMM. XOTs B34Tble HAa BBOJHOM 3aHSTUU 3a/IaHUS
KPY’KKOBIIbl 3aT€M BBINOJHIIOT CAMOCTOSITENIbHO, OHM BCErJa MOTYT IMOJYYUTh
JNOTIOJIHUTENIbHBIE PA3bSICHEHUSI Y PYKOBOAMUTENS KpPYXKKa, KOTOPBIM JOJIKEH
MHTEPECOBATHCS XOJA0M X CAMOCTOSITENIbHOM pabOTHI.

Ha oTyeTHOM 3aHATHH KpYy’KKa IOHHATHI TOKJIAbIBAIOT O MpOAETaHHON padoTe,
JEMOHCTPUPYIOT KOJUIEKIIMH, (OTOCHUMKHA H3y4aeMbIX OOBEKTOB, 3aYUTHIBAIOT
3aMyucy MPOBENEHHBIX HaOmoAeHuil. Ha 3TOM ke 3aHSATHH pEeAKOIJIETHH KpYKKa
MOPYYaeTCs BBIMYCK ra3eThl [0 €r0 MaTEpHAIAM.
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5. Cnincok peKkoMeH1yeMoii JTuTepaTypsbl

1. buonorus. (MHoroo6pasue x«uBbix opranu3moB) K.Kaiieim, CatumbexoB P.,
KoskanTtaesa K. Metoanueckoe pykoBOJICTBO Uisl 7 Kilacca o01ieo0pa3oBaTebHON
IIKOJIBI - AiMaThl: ATamypa, 2007.

2. bwuonorus. Yueonuk. P.Anumkynonsa., P.CatumOekoB. — Anmatsl: AtTamypa,
2008.

3. buonorusa. Yue6nuk. E.Oukyp, JI. AManxkonoBa, P.2)KymabaeBa. — AnmaTst:
Mexkren. 2008.

4. buonorus. Pabouas Terpaas 11 9 kinacca 001meo0pa3zoBaTebHOM IIKOJBI.
Munnebdaes XK.., Anumkynosa P. — Anmater: Mexren, 2009.

5. buonorusa. Meroanueckoe pykoBoactBo. A.ConosseBa, M.1nbsicoBa. —
Anmarsl: Atamypa, 2009.

6. buonorus. XKymeic gontepi. A.ConoBbeBa, .NnbsicoBa, A.Manxyra. —
Anmatsel: Atamypa, 2009.

7. MynbTUMEIUINHBIN 3JIEKTPOHHBIN yueOHUK «buosorus». 6 kiacc.

K. XynycoBa, P.Anumkysnosa., K.A. )Kymarynosa — Anmartel: Atamypa, 2005.

8. Bepsunun H.M., Kopcynckas B.M. O6mias MeToiuka mpenojaBaHust
ouomoruu. - M.: «I[IpocBemenne», 1983.

9. EBnoxumona P. M. BHeknaccHas padota o 6uosioruu. - CapaTos:
«JIuuei», 2005.

10. Kacarkuna H. A. Baeknaccuas pabota mo 6uosnoruu. - Bonrorpan:
«Yuautens», 2004.

11. HuxumoB A. U. Teopus u metonuka o0yuenus: ouomnorun. - M.: «KomnocC»,
2007.

12. HuxkumoB A.M., MoxkeeBa 3.A., Opnosckas E.B.,CemenoBa A.M.
BuekiaccHas pabora no 6uonoruu. - M.: «IIpocsemnienue», 1980.

13. ITonamopena U. H., Connomun B. I1., Cunensaukosa I'. [[. O0mas meToauka
o0yuenust ouonoruu. M.: Mznarenbckuii neHTp «Axagemus», 2003.

14. [llapoBa U. X., MocamoB A. A. buonorus. BHeknaccHas paboTta Mo
3oonoruu. M.: «M3parensctBo HI] DHAC», 2004

15. bounapyk M.M., Kossutrna H. B. 3anumarensHble MaTepuaibl U PakThl MO
oOmieit 6mosiorun B Bompocax M oTBeTax (5-11 kmaccer). - Bonrorpan: «Yuurenb»,
2005.

16. EmuzapoBa M. E. 3nakombie He3HakoMmibl. Okpyxarommii mup (2-3
KJacchl). - Bonrorpan: «Yuurens», 2006.

17. Copoxuna JI. B. TemaTtuueckue Urpsl M NpPa3AHUKH MO OHOJOTHH
(meTommueckoe ocobue). - M.: «TI[ Chdepa», 2005.
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3akJIloueHue

B nanHom cOopHUKE IPensioKeHbl MPOTrpaMMBbl JOMOTHUTEIHLHOTO 00pa30BaHMS
IIKOJIbHUKOB Ha TpeX S3bIKax W MPOrpamMMbl BHEKJIACCHON palOOThI MO MpeaMeTam
CTapUIMX KJAcCOB, W3y4yaeMblM Ha AaHIVIMMCKOM  s3blke. [l cuUCTEMBI
JOTIOJTHUTENBHOTO 00pa30BaHUsI M CHUCTEMBbl BHEKJIACCHOW paOOThl MOMBITKA
COCTaBUTh TaKue MPOrpaMMbl clieJlaHa BIIEPBBIE.

OObsacHseTCSs O5TO 3aJadyaMHu, KOTOpble MOcCTaBlieHbl B JlOopoxHOW KapTe
Pa3BUTHS TPEXbA3bIYHOTO 00pazoBanus Ha 2015-2020 rompi.

B pamkax ka3axcTaHCKOW MOJIETH TPEXBA3BIYHOTO 00pa30BaHUS K MpEAMETaM,
M3y4a€MbIM Ha aHTJIMHMCKOM SI3bIKE, OTHOCATCA «Xumusa», «duszuka», «buonorus» u
«MudopmaTtuka» (0JHAKO, MO TEXHUYECKOMY 3aJaHHI0 BMECTO MpeaMeTa
«MHpopMaTrKa» B 3TOT NEPEUCHb BKIIIOUCH MpeaMeT «I eorpadus»).

CormacHo yKa3aHHOW MOJENM BO BCEX NIKOJAX, HE3aBUCUMO OT S3bIKa
oOyuenus, B 10 u 11 kmaccax nmpeametsl «MubopmaTuka», «Xumus», «Duszuka»,
«buonorusi» M «AHIMHMUCKUAN S3bIK» OyAYT HM3y4daThbCsl Ha AaHTJIMHCKOM S3bIKE,
OCTaJIbHBIE MPEAMETHI OYAYT U3y4aThCsl HA KA3aXCKOM SI3bIKE B LIKOJAX C Ka3aXCKUM
A3BIKOM OOYY€HHs, HA PYCCKOM SI3bIKE — B ILKOJIAX C PYCCKUM SI3BIKOM OOYyYEeHUSI.
Takum oOpazom, 9,3% y4eOHOrO BpEeMEHH OTBOAMUTCS HA AHTJIUUCKUN S3BIK
o0yuenus. IIpu 3ToM, cornacHo JIopoKHOM KapTe, U3yYeHUE YKa3aHHBIX MPEAMETOB
Ha aHTJIMICKOM sI3bIKe OYyAyT pemiaThCs Ha MECTax Ha OCHOBAHMM KOJUIETHATBHOTO
pelIeHus Me1arornyeckoro COBETa IIKOJbl U POAUTEIBCKOTO KOMHUTETA, UCXOS W3
YKETAHWW yJalIuxcsi U BO3MOKHOCTEHN MeAarorn4eckoro KOJIEKTUBA.

JIIsl TOCTENEHHOM, MO3TAIHOM ITOATOTOBKH CTApUICKIACCHUKOB K HM3YyYECHMIO
YeThIpeX NPEIMETOB Ha AHMJIMMCKOM SI3bIKE OYIyT MPUMEHATHCS CIElUaIbHbIC
METOJMKH, @ UMEHHO:

— Ha ypokax ecrectBo3HaHus (5-6 kiaccel), uHpopMatuku (5-9 Kiacchl),
XUMHH, GU3MKH, Ononoruu (7-9 Ki1accel) MKOIBHUKN OYIyT U3y4aTh aHTJIOS3bIYHBIHI
BAPUAHT OCHOBHBIX TEPMHUHOB;

— mo3xke, B 8-9 kjaccax, Ha AaHIVIMKWCKOM $3bIKe OyAyT MPOBOAMTHCS
OT/CJIbHBIC BHEKJIACCHBIE MEPOTPUSATHS/3aHATHUSA, OTHENIbHBIE  Pa3Ielibl
(bakyJIbTaTUBHBIX KYPCOB IO YKa3aHHBIM YETHIPEM MPEIMETAM.

Kak yka3pIBasioch BO BBEJEHUHU, OAHON U3 TAKUX METOAUK ABJISIETCS TEXHOIOTHUS
CLIL. B cooTBeTcTBUU ¢ TpeOOBAaHUSAMHU JAHHON TEXHOJIOTHHU U C YYETOM Mepexoia K
MOJIETIH TPEXBA3BIYHOTO 00pa30BaHUs MPEJIOKEHHBIE B TAaHHOM COOPHUKE
POrpamMMBbl MOT'YT IPUMEHSATHCS [1€1aroraMu Mo CIEIYIOIIUM CXeMaM:

1) mpu HanMYUK B WIKOJE YYUTENIEH MPEIMETOB €CTECTBEHHOHAYYHOTO IUKJIIA
CO 3HaHWeM aHrimiickoro s3pika (He Hmwke ypoBHs Cl mo CEFR -
Oo6mieeBponeiickue Komnerenuun Brnagenus WMHocTpanHbiM — S3bIKOM)  Juist
y4aluxcs, BIAJCIOIMX aHTJIMUCKAM SI3bIKOM HE HUXKE YpoBHs Bl, mo ux xemaHutro
3aHATHS 1O MpEeIaraéMbIM IIporpaMMaM MOXHO IPOBOJHUTH B PEKHUME I1OJIHOTO
MOTPYKEHUS, T.€. YUCTO HA AHTJIMICKOM S3bIKE;

2) TpH OTCYTCTBHHM TaKWUX YYUTEJICH 3aHATHS CJICIYET MPOBOJIUTH B PEKHUME
YaCTUYHOTO TIOTPYKEHUS TMPU YCIOBUM TECHOTO COTPYOHUYECTBA YUYUTEIEH
AHTJIMMCKOTO SA3bIKa U yuutenen npeameto EHLI;
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3) HE WCKIIOYaeTCs BO3MOXKHOCTH TPUTJIANICHHUS HOCUTENICH aHTIUHCKOTO
S3bIKa W3 4YHCJIa BOJIOHTEPOB NPH CTPOTOM COOTBETCTBHM HX KBaIM(pUKAIIUN
NeJarornyeckuM TpeOOBaHUSIM,

4) BO3MOXKHBI M MHBIC BAPHAHTHI C YYETOM BO3MOXKHOCTCH IIKOJIbI, POAUTEIICH
Y JKEJTAHUMN YYaAIINXCA.

Kpome Toro, cimemyer Bcerma MOMHUTh, YTO HPOTPAMMBI JOMOJHUTEIBHOTO
0o0pa3oBaHUsI U MPOrpaMMbl BHEKJIACCHBIX pabOT B CHJIYy TBOPUYECKOTO XapakTepa
BCETJ]a HOCSIT PEKOMEHJATENbHBIA XapaKTep, MO3TOMY MOTYT MOAU(MHUIIUPOBATHCS B
3aBUCUMOCTH OT KBaJM(HUKAIIMN U HHTEPECOB TEX IMEJAaroroB, KOTOPbIe OYIyT BECTH
OTH 3aHATHUA C YYETOM MOJCIH TPEXBA3BIYHOTO oOpa3oBanus B Pecmybnuke
Kazaxcran.
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Introduction

The system of children’s additional education in Kazakhstan is based on the
principle of voluntary participation in the activity of children's associations and
activities that carry out the organization of additional education.

The need for the development of additional education system in the Republic of
Kazakhstan and its transition to a new qualitative state were defined by several
factors:

1 - there are fundamental changes in public consciousness, that is, a person is
taken primarily from the standpoint of cultural and historical development of
pedagogy than a person as a specialist;

2 - the tendency of transition of the developed countries from industrial to
human civilization is being increased,;

3 - cultural and educational, informational and leisure services are increasingly
in demand among children and parents.

As a result, the significance of various types of non-formal education for the
individual and society is being increased. One of these types is the additional
education the main purpose of which is to meet the ever-changing individual social
cultural and educational needs of children.

The additional education of children has a significant educational potential: it
serves as a powerful means of motivational formation of personality development.
There are many opportunities of creating a situation of success for each child based
on the development of different activities in the process of further education. The
additional education broadens common cultural space of individual self-realization
and stimulates his creativity. The process of humanistic values’ formation in the
sphere of additional education based on common personal interests of the child and
adult is still going on intensely and purposefully. The additional educational
programs being a child’s personal development promote the education of his “cultural
talent”. The additional education based on its singularity aims at organic combination
of leisure activities as (sports, entertainment, holiday, self-education, creativity) with
various forms of educational activities and, as a consequence, reduces the space of
deviant behavior by solving the problem of child’s occupation.

The organization of additional education is a new type of educational
organization which has its own specific features and tasks in a single educational
space. One of the main tasks is to create such conditions that will allow a child to
develop himself actively from an early childhood in accordance with his interests,
desires and existing abilities, to aim at constant learning of something new, to study
the environment and try his hand at invention activities, creativity and sport. It
becomes obvious this problem cannot be solved within the school subjects only.

There is a tendency when the organizations of children’s additional education
are at a totally new stage of its development. This stage involves the rethinking of its
purpose as well as social and educational opportunities. For this reason they took
equal position among other types of educational institutions in all respects which are
considered as an effective means to meet aspirations for the development of skills,
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development of pupils’ motivation for learning and creativity as a perceived need in
self-development, self-determination and self-realization.

Each organization of children’s additional education is one of the elements of
the education system which creates a situation of success for each child. The
problems of creating a flexible dynamically developing cultural and educational
system based on wide interests and needs of children, teens and family are solved as
well. All these features make it possible to give each organization of children’s
additional education the unique originality and individual singularity.

The study of pedagogical, psychological and methodological literature as well as
the experience of Kazakhstan teachers discovered a number of problems in the
organization and conduct of additional education and extracurricular activities. The
questionnaire conducted for the teachers of Chemistry, Biology, Physics and
Geography showed that there is no working system in most cases and it is mainly
conditional and occasional. First of all, it is due to the fact that this matter is given
little attention and a few interesting developments and recommendations proposed in
the methodological literature aren’t available for ordinary teachers. More often
extracurricular activity is conditional and occasional and mostly comes to preparing
pupils for the competitive tests (academic competitions). The main factors that
interfere with the organization of proper extracurricular activities are: lack of
methodological literature, facilities, experience in this branch, etc.

The development of the programs on additional education for pupils in three

languages and the extracurricular activities program on upper secondary school
subjects studied in English will provide the improvement of organizational work of
children’s additional education and the maintenance of their rich experience in
extracurricular and out-of-school work. These programs will promote purposefulness
and manageability, consistency and coordination of the educational process.
The principle of “double knowledge introduction” was taken into consideration in the
development of programs for additional education and extracurricular activities
which in the context of polylinguistic space acquires a new meaning as a parallel
studying and mastering the languages are carried out according to the training of non-
linguistic subjects as (Chemistry, Physics, Biology, Geography). Introducing these
programs one can speak of the intersubject communications as well as the integration
of knowledge from different subject matters (unrelated - the Language and Physics,
Language and Biology, etc.). The transition from abstract and on-sided knowledge
to its concrete reproduction is supposed. “Abstract” means people’s work primarily
with the sign system which is characterized by a high level of abstraction while
studying languages. There is the regulation within the multilingual education when
studying the language by means of other subjects (studying Physics in English)
people use languages as a means of active interaction, communication and cognition.
In other words the language serves within this method both as an object of the
knowledge and as a means of knowledge as well.
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1 The structure of additional education programs

Additional education is elective courses of general education as well as an
essentially-motivated education that enables pupils to get a steady need for
knowledge and creativity to realize themselves and to gain independence
professionally and personally. These types of educational activity are called
"informal education" or "alternative education™ in teaching practice.

The main purpose of additional education is vocational orientation and pre-
professional training in a type of activity that pupils chose.

Teachers of additional education should have an educational program with a
complete set of structural parts and elaborate special procedures of its evaluation and
approval.

Forms of carrying out classes of additional education are selected by the teacher
who takes into account an age psychological characteristics of pupils, goals and
objectives of the educational program, specifics of a subject and other factors.

“Physics”

Modern Physics is the most important source of knowledge of world around, a
basis of scientific and technical progress and at the same time one of the most
Important components of human culture.

Physics is a theoretical science that discovers fundamental laws of nature.
Physical theories and physical research methods are increasingly get into other
natural sciences (chemistry, astronomy, biology, etc.) and provide important results.

Physics as a subject of the curriculum at secondary school allows to equip pupils
with fundamentals of Physics, that is, the science of nature. The content, system and
methodology of Physics open great opportunities for the formation of scientific
outlook of pupils, development of practical skills and effective skills of independent
work. Mental abilities of pupils, particularly pupils’ logical thinking as a reflection of
the higher logic, that is, logic of nature are developed in realizing these tasks. Physics
has a great educational potential.

Pupils are able to study Physics in the system of basic and additional education.
Pupils of educational establishments of the Republic of Kazakhstan get compulsory
education at the lessons and additional education in extracurricular activities as well
as in the establishments of informal education and training. The basic education on
physics is provided with coherence of educational standard, standard curricula for
each type of educational institutions and training programs.

The high level of study of physics is provided in gymnasiums (gymnasium
colleges) and lyceums at the lessons and in other types of educational establishments,
that is, during extracurriculars. The increase in number of class periods at studying
Physics in the 10 - 11 forms of Physics and Mathematics gymnasiums (gymnasium
colleges) and lyceums will allow pupils not only to master a general education
minimum but to delve deeply into compulsory curriculum by solving various kinds of
tasks and carrying out experiments as well.
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The main purpose of extracurriculars on Physics is to delve deeply into content
determined by the basic curriculum, development of pupils' interest in the subject,
instilling of skills of independent work, education and development of their initiative
and creativity. Extracurriculars on Physics are carried out according to established
academic curriculum.

Regular forms of extracurricular work within additional education on physics
are carried out with certain period during all academic year. They include circle
activities, intellectual club, correspondence physical and mathematical school, group
and individual work with gifted pupils and other forms. Circle activities unlike
extracurricular activities may not have regulatory program. The program of circle
activities is approved directly in the educational organization and in educational
institutions located in rural settlements and it can be focused on pupils of different
forms. The intellectual club and correspondence physical and mathematical school
can combine pupils of educational institutions of a certain region. These classes may
be held both with the direct participation of pupils and remotely.

Irregular forms of work on physics can be carried out both in the educational
organizations and institutions of out-of-school education and training, higher
education institutions and other organizations. Such forms are focused on
participation in subject Olympiads and conferences, training and conducting activities
and competitions on Physics, performance of pupils' scientific works, etc.

Additional education may be carried out at all levels of secondary education by
means of regular and irregular forms of off-hour and out-of-school work on Physics
and other kinds of activity. The school can increase a number of academic hours in
the study of Physics by providing applied courses due to variable components of the
curriculum for pupils who show a keen interest towards Physics and its practical
applications. It can be such courses as: "Physics and Technology", "Solution of tasks
on Physics with a computer", "Space Physics”, "Physics and Ecology",
"Fundamentals of Radio Engineering and Electronics", "Biophysics", "Physics and
Energy of Kazakhstan", "Computer technology of physical processes modeling",
"Methods for solving tasks of advanced level on Physics", "Solution of experimental
tasks on Physics", etc.

Forms of conducting lessons of additional education are selected by the teacher
taking into account age psychological characteristics of pupils, aims and objectives of
the educational program, specifics of the subject and other factors.

1) Explanatory note

Within requirements which are imposed to the graduate on Physics at the
general education level, his ability to solve problems isn't provided.

However, there are always pupils who don’t rule out the possibility to continue
their education in technical higher education institution among pupils studying
Physics at a basic level. This course is intended to be for such pupils. The course is
coordinated with the basic course of Physics and the study of subject requires more
tasks and its types in all sections of Physics as well as solving tasks with the use of
information technologies.
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The course program is agreed upon with the requirements of the SCES (State
Compulsory Educational Standard) in accordance with the requirements of Final
Certification. The course involves generalization and deepening of knowledge
gained at the lesson as well as the development of skills to solve the task on Physics
and to understand Physics deeper due to it. Special attention is paid to the types of
tasks the solution of which is given a little time at the lesson but which are always
present in the UNT (Unified National Testing). The solution of tasks promotes
development of creative abilities of pupils, broadens horizons, improves skills in
solving tasks with natural science foundation, generalizes knowledge of Physics,
Biology, Chemistry. Teachers should provide psychological comfort, pupils’ feeling
of success in their independent work individually. Individual consultations of a
teacher in pupils’ independent work should provide psychological comfort, feeling of
success. The use of the Internet resources and training CDs will allow to carry out the
differentiated approach to pupils’ training.

It is necessary to remember that the methodology of teaching Physics in three
languages is an applied psychology as the basic factors of learning can be taken from
the psychological mastering of regularities, i.e. to educate not just Physics in English
but to think in it.

2) Academic content

Course aims:

To promote pupils’ interest in the study of Physics and intellectual and creative
abilities connected with its application in solving the tasks as well.

To provide opportunities for students to relate their knowledge according to the
requirements of higher education institutions.

To deepen and beef up earlier studied material according to sections of Physics.

To improve the ability to solve tasks of various complexity.

Course objectives:

1) formation of ideas on buildup, classification, techniques and methods in
solving the tasks on Physics

2) improvement of skills in solving the tasks using a variety of techniques and
methods

3) teaching of solving non-standard tasks

4) development of special and general learning skills provided by Education
Standards

5) development of logical skills: abilities to abstraction, induction and deduction

6) education of independence, development of will, attention.

Training mode

The course lasts for 34 hours (once a week)

During the classes students should learn:

- to work with the text of the task, to find hidden information, to transform the
information from one form to another;

- to make up generalizing tables of theoretical material to the tasks on different
themes.

- to present visually the situation dealt with in a specific task in the form of
scheme, diagram, drawing.
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- to use physical and mathematical models understanding its role in the tasks on
Physics;

- to make up plans for solving specific tasks and reasoning algorithms for
different types of tasks;

- to find common approaches to solving tasks on various themes, in various
forms;

- to use qualitative methods and estimated judgments in solving the tasks;

- to use already solved tasks for improvement and deepening one’s knowledge;

- to check physical sense of solving.

Assessment of pupils’ performance according to teaching course

1. There is a level test after learning each major section (kinematics, dynamics,
molecular physics and thermodynamics, electrodynamics),

2. There is a test and participation in academic competition as “Parusa nauki” on
completing the teaching course.

Course schedule

Introduction - 1 hour.

Methods of physical knowledge. What you should know about the phenomena,
values, laws, theories.

Stages of solving the majority of physical tasks. Actions with vectors and its
projections.

Kinematics - 3 hours.

Kinematics of rectilinear uniform and uniformly accelerated motion.

Instantaneous and average speed. Acceleration. Translational and rotational
motion. Free - falling bodies.

Dynamics — 10 hours.

Newton's Laws. Motion related bodies, motion along an inclined plane. Body
weight, gravity free. Conical pendulum. Conservation laws. The Law of conservation
of momentum. The Law of conservation of energy in a closed system of bodies
taking into account resistance forces. Mechanical work and power. Energy. Working
as an energy conservation measure. Law of Archimedes. Hydroaerostatics. Flotation
conditions. Pressure and pressure forces at any point within the fluid at rest. Pascal's
Law. Bernoulli's Law.

Thermal effects - 4 hours.

Molecular physics. Basic equation of MKT (molecular kinetic theory), equation
of state. Gas laws, tube. Piston compressor. Heat transfer. Aggregate transformation
of substance. Quantity of heat. Thermodynamics. Internal energy and ways of its
change. Heat balance equation. Saturated and unsaturated vapors. Humidity. Gas
running. The First Law of thermodynamics and its application to isolating processes.

Electrostatics - 3 hours.

Coulomb's Law. Charge conservation Law. Dielectric field intensity. Potential
difference. Electric capacitance.

Electric current - 3 hours.

Ohm's Law for subcircuit, Ohm's Law for closed circuit. Wire splice. Work,
power and thermal effect of current.

Vibrations and waves - 3 hours.
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electromagnetic (charge, current intensity).

Mass on a spring. Mathematical pendulum. Oscillatory circuit. Equations of
harmonic oscillations:

1) mechanical

Optics of physicist. 3 hours.
Laws of reflection and refraction of light. Total internal reflection. Thin lens
formula. Optical power, lens magnification. Diffraction grating formula. Position of
maximum and minimum of interference pattern.
Testing. Preparing for an academic competition -2 hours

Reflection - 2 hours.

(coordinates,

acceleration speed),

2)

No Theme of subject Discussion  |Academic{ Among ther_n Form of work
matters hours [TheoryPractice
Tasks and its
classification
Introduction Methodsand |1 1 Review lecture
techniques of
solution
3 1 2
Comment to
section. Support 1 Review lecture
members.
KINEMATICS Algorithms.
Kinematics of [llustrative tasks 1 Taskg sc|>IV|ng |
rectilinear uniform practlca_ manua
and uniformly : : Empr]asmng of
accelerated motion The main unit of tasks’ types
tasks ordered by 1 Independent
level of work of pupils
difficulty consulted by the
teacher
3. DYNAMICS 10
3 1 2
Comment to
section. Support 1 Review lecture
members.
Algorithms.
Tasks solving
1. Newton's Laws. |Illustrative tasks 1 practical manual
Emphasizing of
The main unit of tasks’ types
tasks ordered by 1 Independent
level of work of pupils
difficulty consulted by the
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teacher

2. Mechanical work

and power. Energy 1 2
Comment to
section. Support 1 Review lecture
members.
Algorithms.
Illustrative tasks 1
Tasks solving
practical manual
The main unit of Emphasizing of
tasks ordered by 1 tasks’ types
level of Independent
difficulty work of pupils
consulted by the
teacher
1 1
Comment to
section. Support 1 Review lecture
members.
3. Conservation ﬁllg()t?tpms:[ K T ks Solvin
Laws. Work as a ustrafive tasks fs t§ S?\r;' r? |
way of energy Emphasizing of
conservation. The main unit of p’ J
tasks ordered by fasks” types
level of 1 Independent
difficult work of pupils
y consulted by the
teacher
Review lecture
Emphasizing of
tasks’ types
Comment to
_ ;egg%r;.rg upport Tasks solving
4. Archimedes' Law. Algorithms. 0,2 0,8 practical manual

Hydroaerostatics

Ilustrative tasks

Emphasizing of
tasks’ types
Independent
work of pupils
consulted by the
teacher

THERMAL
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PHENOMENA

Comment to :
: Review lecture
section. Support e
Emphasizing of
members. ! tasks’ types
Algorithms. yp
Molecular physics. |lllustrative tasks
Heat transfer. Tasks solving
Thermodynamics. practical manual
The main unit of Emphasizing of
tasks ordered by 3 tasks’ types
level of Independent
difficulty work of pupils
consulted by the
teacher
1 2
Comment to
section. Support
members. 1 Review lecture
Algorithms.
ELECTROSTATICS/HIustrative tasks Tasks solving
practical manual
The main unit of Empr]asmng of
tasks ordered by tasks” types
level of 2 Independent_
difficulty work of pupils
consulted by the
teacher
1 2
Comment to
section. Support
members. 1 Review lecture
Algorithms.
ELECTRIC Illustrative tasks 1 Tasks solving
CURRENT practlcal_ manual
Emphasizing of
The main unit of tasks’ types
tasks ordered by 1 Independent
level of work of pupils
difficulty consulted by the
teacher
\VIBRATIONS AND 0,8 1,2 Review lecture
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WAVES Comment to
section. Support
members. 0,8 L
3 : Emphasizing of
Algorithms. tasks’ types
Independent
. : work of pupils
;gs]isn:)arldnelrjen(;tbOf consulted by the
y 1,2 teacher
level of
difficulty
1 0,8 1,2 Review lecture
Comment to
section. Support
members. . .
3 Emphasizing of
. Algorithms. tasks’ types
" |OPTICS Independent
. . work of pupils
;gs]isn:)arldnelrjen(;tbOf consulted by the
y 0,8 1,2 teacher
level of
difficulty
TESTING.

9 PREPARING FOR 5 3 Independent
AN ACADEMIC work of pupils
COMPETITION

An analysis of An analysis of
. errors made errors made
10. Reflection during the test. 2 during the test.
Summing-up. Summing-up.
11. 34

3) Methodological support

Every theme of teacher’s lecture includes theoretical minimum allowing to keep
in mind the basic concepts, laws and formulas which are used in solving tasks.
Common approaches to searching the solution of tasks on Physics are examined and
discussed. The knowledge on various branches of Physics deepens and generalizes.

Practical manual on solving tasks involves the overall pattern of searching a
solution:

familiarization with

the condition;

description of examined physical

phenomenon, device in words, etc.; phenomenon model building; variable selection,
selection of physical laws, building of equations’ system, formulation of additional
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conditions; qualitative analysis of resulting model (solvability and uniqueness of the
solution, searching of missing parameters and equations, qualitative prediction of
system behaviour depending on its parameters); mathematical solution; analysis of
results (dimension check, analysis of limiting and special cases, credibility of
numerical values, analysis of admitted approximations and assumptions); possibility
of improving conditions of the task, expansion of generality, search for analogies
with other tasks from other sections of Physics’ course.

Independent work of pupils requires a differentiated approach to the choice of
tasks and forms of its solutions (multilevel hand-outs, computer diagnostics). Pupils
can choose their own level of tasks and gradually move from one level of difficulty to
another taking into account pupils’ heterogeneity and individual characteristics.
Consultation and monitoring by the teacher will make this choice in line with the
pupils’ knowledge, create a sense of success and comfort

Pupils can find theoretical training material and recommendations on doing each
lesson on teacher’s website.

Each individual work of pupils assumes academic performance rating and
correction of pupils’ knowledge.

4) List of literature

1. Textbook on Physics and Astronomy. Basharuly R., Tokbergenova U.,
Kazakhbayeva D. — Almaty: Atamura, 2007.

2. Physics and Astronomy. Teaching materials for pupils of the 7" form of
secondary school. Basharuly R., Bakynov Zh. — Almaty: Atamura, 2007.

3. Physics and Astronomy - 7. Abdullina N., Ergaliyeva G., Peryshkin A. —
Kitap, 2008.

4. Textbook on physics and astronomy. Duisenbayev B. M., Baizhasarova G.
Z., Medetbekova A. A. — Almaty: Mektep, 2008.

5. Physics and Astronomy. Didactic materials for pupils of the 8" form of
secondary school. Bakynov Zh. — Almaty: Mektep, 2008.

6. Physics and Astronomy. Guidance manual for pupils of the 8" form of
secondary school. Baizhasarova G. Z., Duisenbayev B. M., Medetbekova A. A. -
Almaty: Mektep, 2008.

7. Physics and Astronomy. Basharuly R., Kazakhbayev D., Tokbergenova U.,
Bekbasar N. — Almaty: Mektep, 2009.

8. Teaching materials on Physics and Astronomy for pupils of the 9" form of
secondary school. Basharuly R., Bakynov Zh. — Almaty: Mektep, 2009.

9. Collection of tasks on Physics for pupils of the 9" form of secondary
school. Krongart B., Tezekeev S. — Almaty: Mektep, 2009.

10. Physics and Astronomy. The 8" grade. Duisembaev B. M., etc. — Almaty:
Mektep, 2012. — p. 256.

Supplementary literature:
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1. Belenok I. L., Velichko A. N. Do you know the physics? Questions and
answers. - Novosibirsk: Publishing House of Sib. univ., 2004. (Preparing for USE)
2. Collection of competitive tasks on Physics, St. Petersburg, 1995. The State
University of Telecommunications after the professor Bonch-Bruevich M. A.
3. The textbook for secondary schools.
4. Babayev V. S., Tarabanov A. V. Universal textbook on Physics.- St.
Petersburg, SASU, Azbuka-klassika, 2005.
5. Butikov E.I. Physics in examples and tasks. M.: Nauka, 2003.
6. Kabardin O. F., Orlov V. A., Zilberman A. R. Tasks on Physics. M.: Drofa,
2002.
7. Orlov V. A., Khannanov N. K., Nikiforov G. G. Educational and training
materials to prepare for the USE. Physics. M.: Intellectual Center, 2004.
8. Turchina N. V. 3800 tasks on Physics. M.: Drofa, 2000.
9. Antropov V. M and others. Possible physical and mathematical tests. -
Ekaterinburg: Ural publishing house. 2001.
10. Fradkin V. E., Lebedeva I. Yu. Physics at profession-oriented school. - St.
Petersburg, a branch of publishing house "Prosveschenie", 2005.
11. Gladysheva N. K. Tests on Physics for 10-11" grade. M.: Drofa, 2005.
12. Kabardin O. F. Physics. Educational handbook for pupils. - M.: AST-Astrel.
13. Goldfarb N. I. Physics. Taskbook for 9-11™ form. Textbook for Secondary
Schools - M .: Drofa, 2002.
14. Grinchenka B. How to solve tasks on Physics for 9-11" grade. - St.
Petersburg.: The peace and family. Interline. 2000.
15. Textbook on Physics for applicants entering higher education institutions. St.
Petersburg.: Piter. 2004. -2008.
Class CDs:
1. Online tests.
2. Training CD "1C: Physics", 2003.
3. Training CD "Open Physics 2.5" PHYSICON, 2003.
4. Training CD "Electronic lessons and tests. Physics at school, Prosveschenie-
MEDIA, 2005.
Internet resources:
Testing Center: www.ru.test.ru
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Additional educational program on Physics

"Young researcher"

Nowadays the independent activity of pupils, application of research methods by
them, development of skills structuring the stages while doing the task, project
activities, increasing interest in experimenting take the first place in work with pupils.
The same approaches can be aimed also at training competitive tasks on Physics.

Therefore, this program solves an important task of improving the ability to use
modern tools and practically apply the results of solving the problem as well as to get
acquainted with the methods of work available in the initial stage of research.

The program is aimed at multi - age pupils’ group of the 10" and 11" forms
oriented on Physics and Mathematics. The experimental part of the program can be
implemented without special technical means by pupils’ self-designing of the
equipment from available materials. An interesting part of the program is the
modeling of physical processes. The course does not exclude also doing advanced
tasks at the blackboard necessary for successful implementation of the project.

During the implementation of the program pupils study the methods of scientific
knowledge of nature; a cycle of scientific knowledge, the role of experiment in it,
theory and experiment ratio. They get skills to observe natural phenomena, describe
and generalize its results, plan and do the experiment; use mathematical methods for
the solution of theoretical tasks, work with educational book, textbook, reference
book, popular scientific book and software, do reports and presentations, make up
and present it; participate in discussions, to be able to expect possible results of their
actions.

The forms of conducting the lessons are lectures, seminars, practical classes on
doing frontal experimental work, independent work of pupils (collective, group,
individual), training instructions, presentation of projects.

The form of checking the level of learnt material is the presentation of creative
work at a seminar or conference in the form of report, poster, computer presentation,
presentation of an experiment or made device.

The developed program provides conditions for the development of cognitive
and creative abilities of pupils in maintaining the fundamental physical education and
emphasizing its practical direction.

1) Explanatory note

The direction of additional educational program is intellectual and cognitive.

Educational physical experiment and physical research both theoretical and
practical play a great role in the development of pupils’ knowledge of the scientific
method. Today it is not enough just to give knowledge and do experiments at school.
It is necessary to involve pupils in the process, thereby teaching them research skills
which allow to attract pupils to work with primary sources, do experiments and
interpret the results. During implementation of the program pupils are introduced
with the scientific method of cognition which is connected with Galileo G. This
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method includes the following stages: a sensual experience and problem statement;
hypothesizing - axioms; mathematical development of hypotheses, logical conclusion
of its consequences; experimental test of the hypothesis and its consequences.

While getting an idea of the method of obtaining knowledge and methods of
study of the phenomena, pupils learn, at first, the origin of scientific knowledge and
its differences from simple information, and secondly, they learn the required
sequence of cognitive actions leading from ignorance to knowledge. It allows the
teacher to organize their independent cognitive activity in the form of independent
experimental and theoretical studies which are organically fit into the logic of the
process of cognition, become its stages and lead a pupil to obtaining knowledge.

The knowledge of the following terms is provided within requirements which
are applied to the trainee as follows:

Theme -

Problem -

Researcher —

Project —

Creativity —

Hypothesis —

Method of obtaining knowledge —
Forms of results’ representation-
9. Experiment —

10. Presentation —

11. Defense of presentation —

12. Debate —

N ORrwWDE

2) Academic content

The main content of the program is naturally scientific and intellectually
cognitive activity. It includes such elements as observation, measurement,
hypotheses, creation of explaining models, experimentation, mathematical data
processing, analysis of informational sources as well as the use of communicative
skills.

Program aims:

— knowledge of the peculiarities of natural-scientific research activities;

— creation of conditions for the formation of intellectual and practical skills in
the field of research of natural phenomena, physical experiment, development of
creative abilities;

— creation of conditions for pupils’ self-realization in the educational activity.

Program objectives:

— to help pupils in mastering methods of research of different natural
phenomena;

— to promote intellectual development of pupils’ thinking which will provide the
transition from training to self-education;

— to promote the development of pupils’ thinking, their cognitive activity and
independence, formation of the modern comprehension of science;
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— to develop skills in getting and applying knowledge independently, to work in
a group, to debate, to defend their points of view.

Main activities:

— independent research;

— pupils’ oral communications with the following discussion;

— preparation and defense of presentations;

— conducting laboratory and practical works;

— work with reference books, encyclopedias, informational sources;

Pupils choose by themselves:

— research topic;

— a kind of term paper;

— literature with the help of which they will prepare their own work.

Distinctive features of the program:

The program promotes formation of pupils’ cognitive interest to physics,
development of creative abilities, deepening and developing knowledge and skills as:

— research tasks included in the program admit different levels of realization and
have a clear and interesting direction which encourages pupils to study;

— tasks do not require expensive or complex equipment as it is usually in natural
and scientific classrooms or can be made of the available tools;

— sequence of tasks submits to certain logic based mainly on gradual
complication of research activities from task to task and taking into account the
content of natural and scientific course and mathematics program;

— studies on implementation of research tasks include such forms of
communicative activities as a group work, participation in the discussion,
presentation of the results.

The organization of educational activity can be different. For example, it will
be more convenient for pupils to work on some tasks individually or in pairs and
presentation of the results (conference) in public can be replaced by group report
directly in front of the teacher. One of the most efficient forms of organization of
research activity is the work of pupils in pairs or more using role-playing technique
where pupils can complement each other playing this or that role: theorist, practician,
physicist, biologist, etc. In this case the quality of work, level of training and
productivity highly increases as pupils constantly discuss their topic, give an advice
and argue with each other, mutually check the learned material, use errors and gaps.
As the program consists of only research tasks then there is almost no lecture at all.
Informational and instructive part can be considered as its analogue just to some
extent where the teacher presents necessary information on the studied phenomenon
in concise form. The teacher also forms the task with pupils and provides information
and reference which will be useful for them while working on it.

As a result of studying the course, in addition to the formation of their own
position pupils will be able to master (at some level) the following skills:

— to make up a research plan;

— to fix empirical data (taking errors into account) in the form of schedule and
table;

— to describe the mechanism of the phenomenon drawing on its working model;
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— to propose and do experiments and observations allowing to reveal new
features of the phenomena, to check and correct working model;

— to collaborate with friends while working in the research group;

— to present the results of work in the form of a short report using visual aids
(diagrams, schedules, drawings).

3) Educational course schedule

Ne Theme Academic Among them
hours Theory Practice
1 Aims and objectives of pupils’ 1 1

research activity

2 Physical experiment as a part of 1 0.75 0.25
scientific knowledge of nature and
its role in the development of

science.
Test 1 0.25 0.75
3 Observation of physical 2 1 1
phenomena. Observing technique
4 Hypothesis. The role and place of 1 0.75 0.25

scientific hypotheses in the
formation of scientific theory.

5 Model building in the learning 1 1
process
6 Fundamental physical experiments. 2 1 1
Physical practicum. 5 3)
7 Interesting experiments on Physics. 2 2
8 Pre-project and project activities of 6 1 5
pupils.
9 Independent research on the topic 9 1 8
“Physics and Astronautics”
development".
10 |Report and discussion of research 1 1
results
Additional time 1
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The second-year education 34

11 | Physics: the way of search and 1 1
discovery
12 | Independent research on the topic 9 1 8
"Physics around us"
13 | Report and discussion of research 1 1
results
14 | Independent research on the topic 9 1 8
"Physics and technique”
15 | Report and discussion of research 1 2
results
16 | Defense of project work 2 2
17 | Inventor: a profession or a 1 1
vocation?
18 | Methods of technical creativity 2 2
19 | Regularities of technological 1 1
systems and application of physical
effects
20 | The Laws of Physics and the Laws 1 1
of technology
21 | Make and investigate by yourself 2 2
22 | Defense of project work 2 2
Additional time 3
Total 68

Program content

The first-year education

Lesson Nel. Aims and objectives of pupils’ research activity

Lesson Ne2. Physical experiment and its role in the development of science
Lesson Ne3 Laboratory research “Checking rules of moment on the lever”.
Lesson Ne4. Observation of physical phenomena.

Lesson Ne5 Implementation of independent observations in groups.

Lesson Ne6. Hypothesis, its role and place in learning process.

Lesson Ne7. Model building in learning process.

Lessons Nel10-14. Practical manual on Physics.
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Laboratory research “The research of average speed’s dependence of body
motion on inclined plane from the angle of its inclination”.

Laboratory research “Determination of mean square velocity of molecules”.

Laboratory research “Observation process of crystal growth from solution”.

Laboratory experiment with a creative task.

Laboratory research “Determination of rheostat’s resistivity” (without
unwinding).

Lesson Nel5. Interesting experiments on Physics.

Lesson Nel6. Competition of experiments.

Lesson Nel7 Pre-project and project activity of pupils.

Lesson Nel8-22. Testing of successive steps of project’s content.

Lesson Ne23. Introduction to “Physics in the development of astronautics”.

Lesson Ne24-31. Independent research on the topic “Physics and development of
astronautics”.

Lesson Ne32. Defense and discussion of research results. Scientific and practical
conference.

Additional time-2 hours.

The second-year education.

Lesson Nel. Physics: The way of search and discovery.

Lesson Ne2. Scientific research.

Lesson Ne3. Introduction to the theme 2 “Physics around us”.

Lesson Ne4-10. Independent research on the topic “Physics around us”.

Lesson Nel1. Defense and discussion of research results. Scientific and practical
conference at school.

Lesson Nel2. Introduction to the topic 2 “Physics and technique”.

Lesson Nel3-19. Independent research on the topic “Physics and technique”.

Lesson Ne20. Defense and discussion of research results. Scientific and practical
conference at school.

Lesson Ne21. Inventor: a profession or a vocation?

Lesson Ne22-23. Methods of technical creativity.

Lesson Ne24. Regularities of technological systems and application of physical
effects.
Lesson Ne25. The Laws of Physics and the Laws of technology.
Lesson Ne26-27. Make and investigate by yourself. Practical lesson.

Lesson Ne28-29. Independent research on the topic “Physics in profession’s
history and life”,

Lesson Ne30— 31. Defense and discussion of research results “Physics in
profession’s history and life”. Conference.

Additional time-3 hours.

Program content
The first-year education

Lesson Nel. Aims and objectives of pupils’ research activity
Lecture
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To present the program of the course and to show the prospects for pupils’
activities. To give an information on writing the research work.

Lesson Ne2. Physical experiment and its role in the development of science.

Lecture

The need for physical experiment in science. The world of physical phenomena
presented by nature or caused by physical experiment (using Ohm's Law as an
example).

Lesson Ne3

Testing experiment, its role and place in learning process.
Lecture

Laboratory research “Checking the rules of moments on the lever”.
Equipment: “Mechanics” microlaboratory.

Lesson Ne4. Observation of physical phenomena

Lecture

Observation and making the analysis of physical phenomena. Connection of this
phenomenon with studied previously. Introduction of physical quantities
characterizing the phenomenon.

Lesson NeS. Implementation of independent observations in groups.

Practical work.

Example of observation is the phenomenon of light’s reflection. Make up a
plan of conducting observations (what to observe, what it depends on, what quantity
it is, how it depends on, etc.)

Equipment: “Optics” microlaboratory.

Make up a plan of observation and describe the results of it.

Example of observation is the phenomenon of electromagnetic induction.

Equipment: “Electrodinamics” microlaboratory.

Hometask: Revise everything you know about magnetic and electric fields,
electric charge and structure of matter.

Lesson Ne6. Hypothesis, role and place of hypothesis in learning process.
Lecture
Equipment: “Electrodinamics” microlaboratory.

Lesson Ne7.

Lecture

Model building in learning process.
Model of an ideal gas

Model of solar system’s structure.
Model of atomic structure, etc.
Equipment: video or computer models.
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Tables “Aggregate states of matter” and “Structure of an atom”, poster
“Structure of solar system”.

Lesson Ne§.

Seminar.

Fundamental physical experiments

Equipment: portraits of scientists, information from textbooks on Physics,
“Physics reader”, “From the history of Physics and life of its scientists”.

Lesson Ne9. “Defense of presentations”.
Practical lesson.

Equipment:

Multimedia projector, system unit, screen.

Lessons Ne10-14. Practical manual on Physics.

Laboratory research “The research of average speed’s dependence of body
motion on inclined plane from the angle of its inclination”. Measurement of time
periods with metronome, digital watch.

Laboratory research “Determination of mean square velocity of
molecules”.

Laboratory research “Observation process of crystal growth from
solution”.

Laboratory experiment with the creative task.

Laboratory research “Determination of rheostat’s resistivity” (without
unwinding).

Equipment:  “Mechanika”, “Electrodinamika” and “Thermodinamika”
microlaboratories.

Lesson NelS. Interesting experiments on Physics.
Teacher shows experiments and pupils explain the result.

Lesson Nel16. Competition of experiments.
During the lesson pupils show interesting physical experiments prepared in
advance.

Lesson Nel7.

Lecture

Pre-project and project activity of pupils.
Equipment: Multimedia projector, system unit, screen.

Lessons Nel8-22.

Testing of successive steps of project’s content.

Seminars.

Equipment: “Education for the future” book is used to prepare.
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Lesson Ne23

Introduction to “Physics in the development of astronautics”
Seminar.

1. Recommended nominations for independent research:

2. The scientific heritage of Tsiolkovsky K. E. and other scientists.
3. Astronomy and cosmophysics.

4. The Russian cosmism.

5. Space Life Sciences.

6. Stages of rocketry.

7. Spaceships of the present and future.

4) Methodological support

Facilities and resources of Physics classroom and a classroom of information
technologies are used in the teaching process. The school library material is used in
the teaching process.

The program is intended for pupils of 15-17 years old. The deadlines of the
program are 2016-2017 y. y. The number of academic hours is — 68. Frequency of
training is once during the study.

5) The list for further reading:

1. Basharuly R., Kazakhbayev D., Tokbergenova U., Bekbasar N. Physics and
Astronomy for secondary school pupils. - Almaty: "Mektep" Publishing house, 2013.

2. Landau L. D., Kitaigorodsky A. M. Physics for everyone. - M .: Nauka, 1974.

3. Bludov M. M. Conversations on Physics. - M .: Prosveschenie, 1992.

4. Computer programs and encyclopedia on CD-ROM: Physics for pupils of the
7-11" formes.

5. Lukashik V. I. Collection of tasks on Physics for pupils of the 7-9" forms. -
M .: Prosveschenie, 2002.

6. Peryshkin A. V. Collection of tasks on Physics for pupils of the 7-9" forms. —
M.: “Examen” Publishing house, 2004.

7. Basharuly R. Physics around us. “Atamura” Publishing house, 2012.

8. Basharuly R., Tokbergenova U. “Physics and Astronomy”. Textbook for
pupils of the 7" form, 2012.

9. Lukashik V. I., Ivanova E. I. Collection of tasks on Physics.

“Chemistry”

The twenty first century is called the century of biology and chemistry. There
are products of chemical processing around us and our life is a change of various
chemical processes. The whole history of mankind’s material culture is connected
with the Laws of nature and fundamental biological knowledge is the scientific basis
of general principles of industry and agriculture’s organization.
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Medicine, genetics, filtering, veterinary science, agricultural practices and
ecology are based not only on the knowledge of biology but on chemical laws as
well.

Every day the prestige of biological and chemical knowledge and professions
grows all over the world.

According to scientists’ point of view, the most popular specialties and
professions related to the study of living organisms and environmental protection
laws will be in high demand in 5 years.

1) Explanatory note

The study of Chemistry in the structures of additional education is the
continuation of educational process which begins in the classroom. Various forms
and types of this process complement and deepen pupils’ knowledge as well as
contribute to maintaining a sustainable interest in the study of Chemistry.

Education and training constitute a single educational process providing the
formation and all-round development of pupil’s personality. The methodological
basis of program’s construction of additional education on Chemistry for children is
the integration of circle activities and lessons as well as the Intra integration of
educational subject on Chemistry. The study of chemistry’s basics allows to form an
idea of it as an integral science, to show the unity of its concepts, laws and theories,
its versatility and applicability for both inorganic and organic chemistry.

Another idea is a natural and scientific interdisciplinary integration that allows
combining on chemical basis the knowledge of Physics, Biology, Geography,
Ecology into a common understanding of the natural world, i.e, to form an integrated
natural and scientific picture of the world.

The third idea is the combination of knowledge on Chemistry with the
Humanities such as: History, Literature, History of World Art. It allows showing the
role of Chemistry in non-chemical sphere of human activity. One of the important
general psychological conditions necessary for successful activity in the field of
chemistry is an interest, aptitudes and abilities to this science. The complex of
chemical abilities includes such components as logical thinking, the ability to
abstraction and generalization, associative thinking, the ability to memorize factual
material and terms, etc. Chemical direction is determined by a special curiosity
shown in the knowledge of substances and processes of its transformation. Chemists
have a desire to work with substances, to carry out the transformation of substances,
to get new substances, etc. The content of the program of additional education for
children is subject to strictly defined requirements: scientificity, availability,
systematicity, voluntarism, relevance and practical significance, interest, etc.

Such form and type of work are chosen depending on the content of the lesson
as:

mass — educational competition, oral book, week (ten days, a month) on
Chemistry, quiz , Chemistry hour, conference, excursion and Chemical Societies;

group — edition of wall newspaper and making a stand;
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individual — work with literature, abstracting, some research, production of
equipment for chemical room, etc.

2) Academic content

The theoretical basis of the program of additional education for children on
Chemistry consists of modern ideas about the aggregate state of matter, qualitative
and quantitative composition of matter, chemical process, the basis of chemical
analysis. Such topics include the knowledge of some chemicals that are used for
domestic purposes, electrochemistry, metal chemistry, biochemistry, advances in the
field of national economy’s chemicalization. Enough time is paid to the entertaining
chemistry and practical work. Such arrangement allows bringing pupils to the
understanding of materiality and cognoscibility of substances’ world, the reasons of
its diversity, universal connection of phenomena. And this allows pupils to learn
chemical content and to understand it better, to know the role and place of Chemistry
In natural sciences system. Logic and program structuring allows a full use of logical
operations thinking in learning: analysis and synthesis, comparison and analogy,
generalization and systematization.

Aims and objectives:

The main purposes of the program of additional education for children on
chemistry:

- helping pupils in determining sustainable interests in Chemistry;

- identifying aptitudes, abilities and talents;

- broadening of pupils’ outlook and knowledge in an advanced study of program
questions that go beyond the curriculum but are available for pupils’ understanding;

- development of labor, moral and aesthetic education of pupils;

- development of pupils’ ability to work independently with the literature and
their skills of experimental work in the laboratory;

- formation of pupils’ activities;

- improvement of creative and experimental training’s level;

- learning to solve complicated tasks;

- learning to define the place and role of knowledge on Chemistry in practical
activity and in the development of modern technologies;

- development of cognitive interests, intellectual and creative abilities in the
learning process of Chemistry achievements that were included in the human culture,
complex and contradictory ways of the development of modern scientific views,
ideas, concepts, different hypotheses while working with different sources of
information, its contribution to the development of civilization;

- use of obtained knowledge in everyday life for solving application tasks.

The program of additional education on Chemistry is aimed at pupils of the 9"
form, 3 hours per week (102 hours).

Training form and mode:

- Research laboratory practicum, independent work;

- problem-based learning, creation of problematic situations and solving
problems - "question - task - problem".
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- role playing methods (cognitive and role play);

- programmed education- programming for controlling the acquisition of
knowledge and training results;

- algorithmic learning (the concept of algorithm - formulation of laws, rules,
principles, definitions, etc), algorithm in conducting the laboratory-based practical,

- exercises and tasks on Chemistry;

- computerization of education (using programmed training methods, controlling
computer programs);

- development of abilities of self-learning and self-education;

- forms of training: lecture, seminar, practical and laboratory work, independent
work.

- laboratory-based practical, individual and group laboratory work;

- independent work of pupils;

- textbook and teaching aids (taskbook, programmed book), computer training
aids (a floppy disk and laser disc);

- excursions;

- preparation of pupils for the participation in the competition on Chemistry.

Expected results:

The pupil should know and understand:

- contribution of prominent scientists to the development of Chemistry;

- physical and chemical phenomena;

- examples of practical use of studied chemical phenomena and laws.

The pupil should be able to:

- explain: the role of Chemistry in the formation of scientific outlook;
contribute to the formation of modern natural and scientific world view;

- to solve tasks on Chemistry;

- find information on chemical facilities from various sources (textbooks,
references, popular scientific publications, computer data bases, Internet resources)
and to judge with a critical mind.

The pupil should have universal methods of activity:

- ability to organize his own cognitive activity independently and reasonably,

- to use elements of cause and effect as well as structural and functional analysis,

- to determine an essential characteristics of the object being studied;

- to evaluate and correct his behavior in the world around;

- to master methods of intellectual and practical activities,

- to master knowledge and skills needed in daily life and allowing to know the
world around that are significant for the protection of the environment and his own
health.

Forms of summing up the implementation of the program of additional
education for children on Chemistry
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It is necessary to conduct from time to time such controlling lessons as:

summarizing seminars, creative reports, conferences. All pupils participate in such
lessons and evaluate each other’s work. There are consultations between these
classes.

Types of control: weekly, colloquium, credit. Organization of control for the

knowledge assimilation is carried out at seminars and laboratory-based practical.
Mutual control and self-control as well as programmed control and test control tasks
are used.

Reports and abstracts as one of the ways to evaluate knowledge on Chemistry.

Educational competitions on Chemistry.

Final control includes:

- seminars;

- reports;

- conferences;

- reading of popular scientific literature on Chemistry;
- preparation of reports;

- conducting chemical experiments;

- creative work on modeling and designing;

- publication of wall-papers.

3) Educational course schedule

Ne Theme of subject Expected results
1-5 Introductory lesson. To solve organizational moments, discuss and
Accident prevention when | correct the plan of circle activities, sections,
working in a chemical associations, etc.
laboratory. To view safety rules when working in a
Equipment of Chemistry chemical laboratory, to view the place of fire
classroom. protection being, to view the classification
Reagents, its classification, | and demands made towards the equipment’s
storage, packaging. storage in Chemistry classroom.
Chemical vessels. To view different types of reagent’s
Preparation of solutions in | classification; to view reagents used in daily
chemical laboratory. laboratory practice, to view technical
indicators characterizing the quality of
reagents; to view packaging.
Classification of chemical vessels, rules for
its washing, placement, storage and heating;
volumetric glass ware and its assignment.
6-7 History of Chemistry. Getting to know the biography of scientists,
their research activities (creative works of
pupils).
8-9 Fundamentals of chemical | To view different heating devices, methods of
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analysis: analytical
chemistry, equipment of
laboratory work (heating,
weighing, filtration),
equipment, mastering of
performance technique of
various chemical
operations; getting
substances; separating it
from mixture; determining
the quality of resulted
substances using analytical
reactions.

weighing and filtration.

Practical work:

a) getting substances according to
instructions;

b) separating substances from mixture;
c) determining the quality of resulted
substances using analytical reactions.

10-11 | Poisonous salt and work Toxic substances in human life. How I can
with it. help myself in cases of poisoning by salts of
heavy metals .
12-13 | Chemistry in everyday life. | Getting to know some of the chemicals that
are used for household purposes (detergents,
Interesting experiments on | clothes cleaner , dishes cleaner, descaling,
the topic: «Chemistry in etc.).
our house»: smoke without | To perform the following experiments:
fire, a golden knife, - smoke without fire,
freezing glass, blood - “a golden” knife,
without injury, fire-proof | - freezing glass,
handkerchief, etc. - coloured solution,
- blood without injury,
- instant coloured “photo”,
- liquid to jelly transformation,
- chemical vacuum in the glass,
- fire-proof handkerchief,
- sugar on fire.

14-16 | Electrochemistry. The study of TED (theory of electrolytic
Solutions and making it. dissociation), electrolysis of solutions and
Concentration of solutions. | melts, its practical meaning.

To view the process of substances’
dissolution, to view solutions and its
classification, to view the role of solutions in
the national economy, nature, medicine.

17-19 | Chemistry of metals General information, metals of groups from1
The basic methods for to 8.
working with solid, liquid | Learn the basic methods for working with
and gaseous substances. solid, liquid and gaseous substances. Practical

work.

20-22 | Laboratory methods of To study the basic methods of getting bases,
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getting inorganic
substances.

salts in the laboratory. Practical work.

23-24

Biochemistry.

To view biochemical methods of research of
substances involved in the life processes of
living organisms, getting to know mechanism
and energy metabolism in the body, doing
practical work, solving the tasks.

25-26

Professional orientation.

Getting to know the scientific principles of
modern production, the most important
chemical application, features of the most
common professions related to the knowledge
of chemistry.

217-28

Interesting Chemistry,
getting to know and
making interesting
experiments.

To make the following experiments:
- “Vulkan” on the table,

- “Zvezdnyi dozhd”,

- fireworks in the middle of liquid,
-“Zelenyi ogon”,

-water sets fire to paper,

-colourful flame,

- wands, hypergolic liquid,

- burning of various substances in melted
crystals,

-water - catalyst,

- paraffin spontaneous combustion.

29-33

Chemistry and food.

“The product label”, nutritional supplements,
nitrates in the human diet. The value of
possible contaminants of food. How to keep a
diet correctly? The effect of protein, fat,
carbohydrates on human body. Vitamins: how
to take it correctly. “A sound mind in a sound
body”.

34-37

Chemical hygiene products
and cosmetics.

A soap and detergent sanitizer. The effect of
harmful factors on the tooth

enamel. The substances used for dyeing hair,
deodorants and cosmetics. Modern nail
polishes.

38-42

Drug Chemistry.

Antibiotics and high-potency drugs.
Classification and spectrum of activity on the
human body. Aspirin: pros and cons.

Study of drugs

(Antidepressants).

43-45

Effect of bad habits on the
human body.

Toxic effect of ethanol on the human body.
Smoking is harm to health! Drug habit is a
dangerous addiction.
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46-50 | Water: its properties and
values. City water
resources.

Water use and water
consumption. Sources of
water pollution.

51-54 | Air: its composition and
value.

Air protection.

55-57 | Soil: its composition and Soil. Soil composition. Lime. Acid. Ash. Peat.
properties. Organics. Chemical fertilizers.
Soil increase and Plant food compounds.
conservation.

58-59 | Organic chemistry. To view the theory of the structure, synthesis,

successes and problems of organic chemistry.

60-62 | Interesting experiments on | To make experiments:
the topic “Natural - gold mining
Chemistry”: gold mining, | - mineral chameleon,
mineral chameleon, etc. - “Pharaoh's snake”,

- dark gray snake,

- "chemical algae™

- burning snow,
-”snowstorm” in the glass.

63-65 | Achievements in the field | To view achievements in the field of
of chemicalization of chemicalization of national economy.
national economy. To make the following experiments:

Iron industry and - different ways of producing milk,
chemistry, space and -transformation of milk into water,
chemistry, crop and -original egg.

chemistry, etc.

Interesting experiments on

the topic “Chemistry in

agriculture”.

66 Solving charades, puzzles, | To check formedness of knowledge on
crosswords on Chemistry. | chemical elements, skills, writing skills of

equations in a playing form.

67 Panel game "Chemistry To solidify and deepen knowledge, to develop
and environmental skills of independent work with the help of
protection". popular educational and scientific literature.

68-72 | Chemical elements. To solidify pupils’ knowledge on getting and
Elements of oxygen chemical properties of elements of oxygen
subgroups. subgroups.

73-77 | Elements of nitrogen To solidify pupils’ knowledge on getting and

subgroups.

chemical properties of elements of nitrogen
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subgroups.

78-81

Elements of carbon
subgroups.

To solidify pupils’ knowledge on getting and
chemical properties of elements of carbon
subgroups.

82-84

Chemistry and jewelry.

Jewelry made of metal, decorative stones,
natural materials, ceramics, enameled
polymeric materials.

85-89

Redox reactions.

To be able to define redox reactions among
proposed, to set ratios by electron and
electron-ion balance.

90-95

Calculations based on
chemical formulas.

Basic concepts and Laws of Chemistry.
Substance, chemical element, atom, molecule.
The Law of conservation of substances’ mass,
the Law of definite proportions, Avogadro's
Law. Amount of substance, mole, molar
mass, molar volume of gases. Mass fraction.
Calculation of mass fraction of chemical
element in the compound. Determination of
chemical formula of substance according to
mass fractions of elements. Relative density
of gas. Determination of substance’s simple
formula according to mass fractions of
elements using absolute and relative density
of substance. Determination of substance’s
formula according to relative density of gas
and mass (volume and amount) of combustion
products.

96-102

The calculations on the
equations of chemical
reactions

Chemical reactions. Equations of chemical
reactions. Calculation of substance’s mass
(volume and amount) on the known mass
(volume and amount) of one of the reactive or
resulted substances. Heat of reaction.
Thermochemical equations of reactions.
Calculation of heat of reaction on data about
amount (mass, volume) of one of the
substances involved in the reaction and
amount of released or absorbed heat.
Calculation of mass (amount, volume) of the
reaction product if one of the starting
substances is given in excess.
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4) Methodological support

The additional education on Chemistry is a special form of classes with students
which develops their outlook and imagination, encourage them to self-education and
improvement of their knowledge, promotes their ingenuity and creativity.

The following aspects are taken into account when planning and carrying out
lessons: psychological characteristics of pupils, the possibility of rational
organization of the educational process, ensuring an individual approach to pupils,
etc.

The competitions of pupils’ own discoveries, chemical experiments, the best
reports, abstracts, wall papers, photographic exhibitions, etc. promote individual
creative activity of pupils and develop their knowledge, expand and improve pupils’
skills, their ability to conduct innovative experiments, lead to non-standard decisions,
etc.

Pupils can find the theoretical material of the lessons and recommendations on
each lesson on teacher’s page of school site.

5) List of literature

1. Nurakhmetov and others. Chemistry.-Almaty: Mektep, 2013.

2. Gabrielyan O. S. Chemistry for pupils of the 9" grade.

3. Nurakhmetov and others. Chemistry. The 8" grade. Almaty: Mektep, 2012.-
p.216.

4. Rudzitis G. E. Chemistry. The 10" form. Textbook+CD. M.: Prosveschenie,
2014.

5. Verkhovsky V. N., Goldfarb Ja. L., Smorgonsky L. M. Methods of teaching
Chemistry in high school. M.: p.1

6. Zaitsev O. S. Chemistry. Modern short course. M.: p.19.

7. Kiryushkin D. M. Methods of teaching Chemistry in high school. M.: p.19.

8. Kiryushkin D. M., Polosin V. S. Methods of teaching Chemistry. M.: p.19.

9. Polosin V. S. School experiment in inorganic chemistry. N.: p.19.

10. Potapov V. M., Khomchenko G. P. Chemistry. M.: p. 19.

11. Khodakov Ju. V. General and Inorganic Chemistry. M.: p. 19.

12. Gabrielyan O. S., Ostroumov |. G. Chemistry. The 9" grade. Guidance
manual. — M.: Drofa.

13. Gabrielyan O. S., Ostroumov I. G. Teacher’s reading book. Chemistry. The
9" grade.- M.: Drofa.

14. Gabrielyan O. S., Ostroumov I. G. General Chemistry in tests, tasks and
exercises. M.: Drofa.

The program of education on Chemistry course due to introduction of
substances and phenomena in everyday life can be recommended for pupils’
additional education in order to form the internal motivation of studying Chemistry
course by pupils due to the introduction of substances and phenomena in everyday
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life, a research culture among pupils, fostering an attitude of care towards their own
health.

The program of additional education on Chemistry course due to the
introduction of substances and phenomena in daily life

1) Explanatory note

This program of additional education on Chemistry is aimed at improving the
overall outlook of pupils, contributes to a more conscious choice of profession of
senior school level by pupils as it has a research focus.

The lessons on this program will allow pupils, on the one hand, to use the
positive properties of substances and phenomena in daily life and, on the other hand,
to avoid its negative influence on organism.

Today the ecological problem is a global problem of all mankind. One of the
most significant problems for human life is the problem of healthy nutrition, air and
water quality as well as the substance exposure around us.

The need for the development of this course is determined by the direction of
teaching and educational institutions of Kazakhstan education, one the goals of which
Is the education of ecological culture of pupils by means of the formation of
ecological knowledge and skills and environmentally literate behavior as well.

For example, "What we eat, what we breathe with and what we drink?" of
section 11 is entirely devoted to theoretical and practical study of properties and
quality of food, drinking water and air.

The course is interesting because pupils are offered substances and phenomena
as a research which are familiar to them.

The basic idea is to broaden pupils’ knowledge about substances, its properties
and application in everyday life.

The additional education program integrates the knowledge of pupils on
Biology, Chemistry, Valeology and develops their overall outlook.

2) Academic content

Program aims:

—formation of the internal motivation of studying Chemistry course by pupils
due to the introduction of substances and phenomena in everyday life;

—formation of a research culture among pupils;

— fostering an attitude of care towards pupils’ own health.

Program objectives:

1. To provide the conditions for defining the importance of subject knowledge to
solve practical problems

2. To provide a coherent view of the connection between the substances’
properties and its application.

3. To provide a positive emotional attitude towards the academic subject.

245



4. To develop cognitive interest and creative abilities of pupils.

5. To develop a right attitude towards a healthy lifestyle.

6. To train pupils to choose a profession of chemical direction.

7. Consider the value of ecological and hygienic food.

8. To develop skills to study and assess the quality of the food.

9. To develop the ability to use the substances around us correctly.

To achieve these objectives the program provides:

- the organization of performing the research and practical work as well as
laboratory exercises by pupils.

- conferences, roundtable format, excursions.

The program is for pupils of the 8-11 forms. It consists of 204 hours and each
topic of the program corresponds to one lesson.

3) Educational course schedule

1. The main activity of the teacher is to guide the general educational process:
he provides the basic knowledge building it in a clear logical sequence, determines a
plan together with pupils, directs and corrects pupils’ activity.

2. Pupils carry out most of the activities in the classroom by themselves. They
observe, make experiments, analyze, compare, make generalizations and conclusions.
This becomes possible because the subjects taught are closely related to our daily life.

3. Most lessons suggest preliminary advanced activities of pupils on the basis of
which the activity is based.

4. Taking into consideration that the object of study and forms of activity of
both teachers and pupils are very diverse, this program contributes to the
development of their creative potential.

5. The proposed program of additional education allows to get an information on
the environmental and hygienic food values, nutrients and its significance for the
organism.

6. Pupils will get a balanced diet recommendations as food is an important
environmental factor that affects the human body.

7. Pupils are trained to carry out their research work.

The program consists of 204 hours.

— Creative work — 10 works. — Research activity — 8 works.

— Practical and laboratory work — 15 hours.

— Excursion - 3.

— Conference - 2.

— Individual consultation — 44 (preparation for scientific and practical
conference).

— Exhibition - 1.

4) Methodological support

It is recommended to acquaint pupils with the purpose, content, forms of activity
and the results of the planned study when getting to the realization of the course.
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At the first lesson one must aim pupils because at the last lesson the results of
their work for the whole period of course study will be summed up and the best
works will be defined and noted.

In studying the chemical elements it is recommended to compare the content of
chemical elements in the earth's crust and in the human body and on the basis of the
structure of carbon and silicon atoms to explain why carbon is the basis of wildlife
and silicon is the basis of inanimate nature.

The creative work is offered on making the collection when studying ceramics
and plastics. Usually making collections is related to practical work but this work can
be conducted creatively as a variety of possible approaches are possible while doing
it.

For example, in addition to the collection and systematization of samples it is
possible to make crafts of these materials and to illustrate a collection with interesting
facts, messages etc.

In the study of washing process a laboratory experience is offered in which it
becomes possible to compare not only detergency of washing powder but washing
efficiency in different conditions as well.

When demonstrating the experience as "Stain removal" it is possible to show the
removal of stains of different nature (fat, berry juice, rust) and the effectiveness of
different stain removers. A particular attention should be paid to the effect of
detergents on the human body in order to take into account when buying.

In the study of cosmetics and perfumes a creative work as "Creation of an
encyclopedia of beauty and health” is offered. The individual, pair or group work on
collecting and describing cosmetic products is offered. The collected material should
be organized and grouped together.

The task on harmful effect of smoking, drugs and alcohol on the human
organism should be given in advance when studying the Chemistry of bad habits.

The development of the project is carried out by group when studying household
waste. Each group offers and defenses almost performed method for recycling solid
domestic waste in which they can participate directly.

The final lesson "Giving a good advice" can be carried out with the participation
of parents, teachers, pupils. At this lesson pupils demonstrate what they have learned.
The exhibition of works done for the period of studying course by pupils is held.
Their best works are noted and awarded. This lesson may be held as a holiday. It
should only be a creative approach to its organization and conduct.

5) List of literature:

. Butzkus P. F. The book on Organic Chemistry. M., 2005.
.Vovk L. A. How to stay healthy. Omsk, 2013.

. “Chemistry” newspaper. Ne 1. 2000; Ne 24, 25. 2011.

. “Chemistry” newspaper. Ne 16. 2000; Ne 10-12, 23. 2001.
. “Chemistry” newspaper. Ne 32. 2001.

. “Chemistry” newspaper. Ne16-19. 2001.

. “Chemistry” newspaper. Ne 38, 40, 43. 2001.
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8. “Chemistry” newspaper. Ne 39, 41. 2000; Ne 23, 26. 2001.

9. “Chemistry” newspaper. Ne 8, 9, 13, 14, 22. 2001.

10. “Chemistry” newspaper. Ne 8, 9, 14, 20. 2001.

11. “Chemistry” newspaper. // Publishing house “Pervoe sentyabrya”. Ne 16-19.
2001.

12. Goldfeld M. G. Chemistry and Society. M., 1995.

13. Grosse E., Vaismantel X. Chemistry for the curious. L., 1987.

14. Ivchenko L. A., Makarenya A. A. Valeology at Inorganic Chemistry lessons.
Tobolsk, 1998.

15. Kozlovski A. L. Chemicals at home / "Chemistry" series. M., 1974. Ne 9.

16. Kritsman V. A. The book on Inorganic Chemistry. M., 1993.

17. Kuzmina N. I. Applied ecology and population health // Methodological
guide. Issue 1. Omsk, 1997.

18. Kukushkin Y. N. Chemistry around us. M., 1992.

19. Makarova N. A. and others. Valeology and Organic Chemistry. Workbook.
Issue 1, M., 1997.

20. Makarova N. A. and others. Valeology and Organic Chemistry. Workbook.
Issue 2, M., 1997.

21. Makarova N. A. Programs of special courses on Chemistry for 10-11" grade.
Il Secondary school of natural and scientific speciality. Omsk, 2002.

22. Paltsev A. . Nutrition and Health. Novosibirsk, 2004-06-23.

23. Popov A. M. Chemistry and Ecology. Omsk, 2002.

24. Popov A. M. Chemistry and environmental protection in Omsk region. Part
1., Part 2. — Omsk, 1999.

25. Skurikhin 1. M., Nechayev A. P. All about the food from the chemist’s point
of view. M., 1991.

26. Shapiro S. Alcohol and other drugs // Curriculum on training a healthy
lifestyle for secondary schools in Central and Eastern Europe. Nizhniy Novgorod,
1994,
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Geography
The program of additional education

The concept of renovation of Kazakhstan modern school has identified new
priorities for general education which suggests that the formation of the educational
process model should be based on the development of cooperation relations between
teacher and pupil, a harmonious combination of different teaching methods providing
the use of a variety of learning activities. These priorities form the basis of the
development and current school education on Geography. The training and
educational goals of teaching Geography for each school level, the selection
principles of structuring content as well as the methods for assessing the quality of
training students have been clarified according to it.

”Interesting Geography” circle activities
The program is a year- long.
Pupils of the 5-7" grades

1) Explanatory note

This program is intended for the organization of teaching pupils the basics of
knowledge on Geography. How to improve pupils’ interest in the study of Geography
school course? Teachers care deeply about this question. One of the ways to solve
this problem is an extracurricular which is an integral part of the educational process.
The course content involves the study of it in three languages.

The organizational methods of educational process of extracurricular on
Geography (in the national, English and official languages) in accordance with the
sociolinguistic situation in a particular region are due to the fact that despite the
unitary status of Kazakhstan as a state education, it covers a very diverse
geographical landscape by virtue of its territorial integrity that largely determines the
specifics of mentality of those who settle and live in it. Therefore, it creates a various
linguistic situation in different regions.

Well-organized and interestingly conducted extracurricular as "Interesting
Geography" helps to enrich pupils’ knowledge, promotes the development of
communicative skills, communication in three languages, the development of
individual qualities and talents.

Pupils’ participation in extracurricular opens up wide opportunities for the
formation of practical skills in working with maps, books and other sources of
information and collective work on creative projects and research is an important
aspect of this activity which helps to learn and memorize scientific information
better, forms a team of like-minded colleagues, teaches children to communicate with
their peers and to hold their own point of view. The basis of extracurricular includes
the method of pupils’ project activities The method of projects is: the personality-
oriented education, an individual approach, creativity, the formation of competence, i.
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e. the application of knowledge and skills in practice, the ability to have rich spatial
awareness, the development of pupils’ informative interest.

The activities of pupils can be:

- individual;

- pair;

- group.

One of the important moments of extracurricular is the participation of pupils in
school fairs and annual school conference of the natural sciences which is a try-out
for city competitions and conferences.

The program is for children of 6-7 and consists of 68 hours. It is conducted
twice a week and is a year- long.

Program’s aims and objectives:

1. Broadening and deepening pupils’ knowledge on Geography.

2. The development of pupils’ interest, curiosity and creativity towards the
subject.

3. The development of practical skills for working with a variety of geographical
maps.

4. The formation of abilities to get knowledge independently using different
geographic sources.

The main teaching goals of the course:

- satisfaction of individual educational needs of extracurricular’ members;

- development of pupils’ interest in the study of Geography;

- pupils’ enrichment in Geography;

- education of community spirit and responsibility through the game and
competition;

- pupils’ training to self-education in the field of Geography and allied sciences.

The aims of “Interesting Geography” extracurricular

The additional education at school aims at the achievement of the following
goals:

» development of knowledge about the basic geographical terms, geographical
features of nature, population and economy of different areas; their homeland -
Kazakhstan in all its diversity and integrity, the environment and ways of its
protection and rational use;

» mastering the skills in getting geographical bearings; the use of one of the
"languages” of international communication — geographical maps, statistical
materials, modern geoinformational technologies for search, interpretations and
demonstrations of different geographical data; the use of geographical knowledge to
explain and evaluate various phenomena and processes;

When organizing the extracurricular on Geography at school, it is necessary to
pay a special attention to the importance of general education subject. The study of
Geography forms not only a certain system of subject knowledge and a number of
special geographical skills but also a complex of general learning skills necessary for:
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—cognition and learning the environment; identifying the cause-effect
relationships;

— comparison of objects, processes and phenomena; modeling and design;

— navigating the terrain, plan, map; Internet resources; statistical materials;

— compliance behavior in the environment; evaluation of one’s activity in terms
of moral and legal regulations, aesthetic values.

The goals and the main ideas of the course:

The tasks are aimed at the realization of the activity, practice-oriented and
learner-centered approaches; the development of intellectual and practical activities
of pupils; the acquisition of knowledge and skills demanded in daily life allowing to
be familiar with the environment that are significant for the protection of the
environment and their own health, the increased interest in the subjects of natural
cycles and geography in particular;

 development of cognitive interests, intellectual and creative abilities in the
process of environment’s observation, the solution of geographical problems, the
independent acquisition of new knowledge; to develop the ability of working in a
group;

 education of curiosity and love for their area, their region, their country,
broadening of pupils’ general outlook, an understanding with other nations;
ecological culture, a positive attitude towards the environment;

» Formation of the ability and readiness to use geographical knowledge and
skills in their daily lives, protection of the environment and socially responsible
behavior in it; adaptation to living conditions in a particular area; independent
evaluation of the level of environmental safety as a life sphere.

«to create a picture of pupils’ “wonderful” objects of their country and the
whole world;

The expected results of the training:

Pupils will get knowledge of natural and man-made attractions of the world and
Kazakhstan as a result of training during extracurricular:

- history of their origin,

- their architecture,

- their geography;

Pupils will get practical skills:

- working with the map,

- working with reference, popular scientific literature, Internet resources,

- organizational skills of working in a group.

2) Course content

Learning of a number of general concepts provided by the program of the initial
course on Physical Geography has some difficulties for pupils. These difficulties
have a negative impact on mastering the programmed material and slow down the
development of interest on Geography.

For this reason, the topics of extracurricular on Geography were made up taking
into account the increasing interest in the study of difficult program issues. Aims and
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objectives of extracurricular are achieved by specifying the general concepts which is
carried out through the study of specific geographic features and phenomena.

Forms of work are varied — conversations, competitions, excursions, games,
theoretical lessons. They propose a collective, group and individual forms of work
with children.

3) Educational course schedule

Ne | Theme Kind of activity Number of hours
Total [Theory | Practice
1. Introductory lesson | Conversations 1 1 0
2. | Earth-the planet of | Conversations 9 3 6
Solar system
3. | Area orientation Excursions, practical 6 2 4
lessons
4, Map - Geography Practical and design 10 3 7
language classes, movies
5. Life of the earth's Theoretical lessons, 12 |3 9
crust movies, work with a
map, projects
6. | Global ocean Conversations, movie 6 2 4
lessons, design
7. | Continental water Excursions, work witha | 6 2 4
map, practical manual,
quizzes, projects
Earth's atmosphere. | Practical and design 6 2 4
lessons, solution of
geographical problems
Nature of one’s area | Excursions 10 |4 6
with meteorological
elements
Total 66

Additional time-2 hours.

Theme 1. Introduction.
- getting to know an extracurricular, planning.
-talking on safety.

Theme 2. Earth- the planet of Solar system.
- Universe.

-Solar system.

- Earth's neighboring planets.
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- hypotheses of our planet’s origin.

Theme 3. Area orientation.

- history of compass invention.

- exercise and movement in the area with and without compass.

- determination of directions and distances according to area’s plan and map.
- orientation according to local signs.

Theme 4. Map-Geography language.
- site sketch

-scale.

-map.

-latitude and longitude-object’s address.

Theme 5 . Life of the Earth’s crust.

- modern hypotheses about the origin of the mountains on earth.
- volcanoes, geysers, hot springs.

- earthquakes.

- a variety of landforms on Earth.

- topography of one’s area.

Theme 6. Global ocean.

- modern methods of studying the seas and oceans.
- waterspouts, storms and hurricanes in the sea.

- parts of Global ocean.

- plant and animal life of the oceans and seas.

- environmental problems of Global ocean.

Theme 7. Continental water.

- Earth’s largest river.

- Earth's largest lakes, lake-wonders.

- mineral springs, its origin.

- karstic phenomena, caves, underground rivers and lakes.
- crystallization.

- continental water of one’s area.

Theme 8. Earth’s atmosphere.

- modern methods of studying the atmosphere.

- processing and presentation of weather’s observational results.
- thunderstorm phenomena in the atmosphere.

- local signs and omens for weather prediction.

- observations.

- climate of one’s region.

Theme 9. Nature of one’s area with meteorological elements.
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- study of nature’s peculiarities of one’s area.

- natural complex of one’s area.

- meteorological manual.

- anthropogenic influence on a natural complex.

Expected results

The result of the program provides the improvement of knowledge and skills on
Geography. The program suggests pupils’ increasing interest in the subject, broadens
their minds and stimulates the use of languages as a means of active interaction and
communication.

The check of knowledge and skills is held by means of school-wide events,
school competitions, contests, exhibitions and conferences.

1) Methodological support

Conditions of program realization

- availability of educational facilities for training;

- availability of necessary equipment to conduct various observations and
studies;

- providing maximum number of pupils per group in accordance with the
requirements of educational organizations;

- availability of cartographic materials, visual aids, videos, training equipment,
teaching materials to the themes of personal and group equipment for expeditions.

- collaboration with institutions and organizations

Facilities and resources:
. Personal computers.
. Multimedia projector.
. Video recorder.
TV.
. Compasses.
. Set for hydrographic study.
. School topographic set.
. Meteorological instruments.
. Stopwatch.
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5) List of recommended literature

For pupils:

1. Physiography. Birmagambetov A., Mamirova K (for Kazakh, Russian, Uigur
and Uzbek schools). — Almaty, Atamura, 2006.

2. Geography. Earth planet. Workbook. Lobjanidze, Tusupbekova G. - Almaty,
Prosveschenie-Kazakhstan, 2008.

3. Geography. Scope. Disc 1, 2 (addition to the textbook by Lobjanidze,
Tusupbekova G. — Almaty, Prosveschenie-Kazakhstan, 2008.

4. Geography. Earth planet. Methodological guide. Bakhchiyeva O., Bogomaz
L., Nikolaenko E. and others. — Almaty, Prosveschenie-Kazakhstan, 2008.
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5. Geography. The continents and oceans. Textbook. Beisenova A. S,
Abilmazhinova S. A., Kaimuldinova K. D. (for Kazakh, Russian, Uigur and Uzbek
schools). — Almaty, Atamura, 2007.

6. Geography. The continents and oceans. Methodological guide.
Abilmazhinova S. A., Beisenova A. S., Asubayev B., Kobenkulova S. B. (for
Kazakh, Russian, Uigur and Uzbek schools). — Almaty, Atamura, 2007.

7. Geography. Teaching materials. Methodological guide. Abilmazhinova S. A.,
Beisenova A. S., Asubayev B., Kobenkulova S. B. (for Kazakh, Russian, Uigur and
Uzbek schools). — Almaty, Atamura, 2007.

8. Physical Geography of Kazakhstan. Methodological guide. Beisenova A. S.
and others (for Kazakh, Russian, Uigur and Uzbek schools). — Almaty, Atamura,
2004,

9. Economic and social Geography of Kazakhstan. Methodological Guide.
Kazanovskaya T. L., Ulyasheva I. V., Mamirova K. N., Esdauletova K. E. Economic
and social Geography of Kazakhstan. Akhmetov E. A., Karmenov N. N., Karbayeva
Sh. Sh., Asubayev B. (for Kazakh, Russian, Uigur and Uzbek schools). — Almaty,
Mektep, 2005.

10. Physical Geography of Kazakhstan. The 8" grade. Beisenova A., Karpekov
K. (PDF) Almaty: Atamura, 2012. p. - 272.

Beisenova A., Karpekov K. Almaty, Atamura, 2011r, atlas maps, wall maps,
Interactive sources.

Supplementary literature

1. Molodtsova Z. V. Interesting Geography. - Novosibirsk: Novomoskovsk
Institute for Advanced Studies, 1997.

2. Pivovarova N. N. Reading a textbook on Geography. - M: Prosveschenie,
1997.

3. Zapartovich B. B. With love for nature. - Moscow: Pedagogy, 1976.

4. Lyakhov P. R. Encyclopedia "I see the world. Geography"- M: “AST” Ltd
Publishing House, 2002.

5. Lyakhov P. R. Encyclopedia "l see the world. Animals”- M: “AST” Ltd
Publishing House, 2002

For a teacher:

1. Klyushnikova N. M. “Extracurricular on Geography”, - “Korifey”,
Volgograd, 2000.

2. Teacher’s handbook on Geography./ by Petrova N. N., Sirotin V. I. M.:
“Astrel” Ltd Publishing House. 2002-302 with illustrations/

3. Subject week on Geography at school. Series: Teacher’s library. Author:
Andreeva V. N.

4. Geography:\ "Early child development\" - Geography for children.
Website: 5. Geography: Everything for geography teachers.
Website: 6. Geography: encyclopedic library.
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“Biology”

The additional educational program on Biology is for an intensive study of the
most interesting and sometimes mysterious problems of modern Biology, integration
of knowledge from different subject branches in three languages.

The main purposes of the study of "Biology" subject are: training and education
of the individual who understands the value of life as the highest value and learns
theories, laws, specifics, concepts, scientific and logical methods of knowledge on
Biology in three languages, who has the ability to apply knowledge about healthy
lifestyle, preservation and protection of ecosystem’s diversity and species effectively.

1) Explanatory note

The proposed program covers a wide range of topics on Biology made up for an
intensive study of this discipline by pupils of the 10 — 11th forms of secondary
school, that is, pupils of AEC (adult education centre). The program is based on the
compulsory education program on Biology but taking into account the modern
achievements and discoveries in biological sciences. The program is intended to
acquaint pupils with the essence of the basic patterns of life, to give a holistic view of
Biology as a science and its connection with other disciplines in an accessible way
and at the same time from the modern point of view. The main idea of the program is
an evolutionary conditioning of structure and functions of living organisms.

During the training pupils should know the basic laws of existence and
development of wildlife, learn to handle biological concepts and terms in three
languages, explore the features of the development and functioning of living systems
at different levels and its organization.

The program is intended for self-controlled training of the 10 - 11th forms pupils
to participate in the International and Republican competitions on Biology and other
intellectual competitions.

2) Course content

The aims and objectives:

The aim of this program is to train pupils of upper secondary schools to
participate in the Republican competitions on Biology and other intellectual
competitions on the basis of an advanced study of Biology, the development of
ecological culture; the education of a responsible attitude towards the nature; the
formation of natural and scientific outlook based on the knowledge of the laws and
concepts of general biology; the development of logical thinking and skills for
solving biological tasks and to explain them in three languages.

The main objectives of education are: to bring an idea of the unity of all life on
Earth to pupils in an accessible form; to master the methods of investigation of living
systems, to form pupils’ sense of responsibility for the life and nature as well as the
awareness of the need to protect it; to foster respect towards the nature.
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Methods and forms of education
Teaching will be online in the form of self-controlled development of modules
and appropriate themes presented in this program by pupils. Control of knowledge
and learned material by pupils will be held in the form of doing tests.

MODULE I. CYTOLOGY (17 hours)

1.1 Theory of cells, its fundamental principles.

Cell is the structural and functional unit of living things. The general structure of
cells: shape of cell, size and volume of cells, types of cells (prokaryotes and
eukaryotes). The structural features of plant and animal cells. Methods of studying
the structure and functions of the cell.

1.2 Physical and chemical properties of cells.

Inorganic components of cell: water and minerals in cell's activity. Organic
components of cell. Proteins: structure, classification, properties of proteins, its role
in the cell. Lipids: structure, classification, function of lipids, its role in the cell.
Carbohydrates: classification, properties of carbohydrates, biological meaning.
Nucleic acids: structure, the DNA (deoxyribonucleic acid) model by Watson and
Crick, the principle of complementarity, the RNA (ribonucleic acid) types, properties
of nucleic acids in the cell. Energy accumulators in cell’s activity, structure and
functions of ATP (adenosine triphosphate) as an example. Types of biological
accumulators: ATP, GTP, NADP, NADH, FAD.

1.3 Structural components of cells and its functions.

Cells’ periblastic apparatus: plasmalemma (mosaic model of cell membrane),
submembrane cell system, overmembrane structure. The main functions of periblastic
apparatus: separating, transport (transmembrane transport, transport in membrane
packaging — exocytosis and endocytosis), electric (transmembrane potential),
receptor, secretory, connecting (in tissues and organs). The cytoplasmic matrix, its
structure and basic properties. Membrane cell organelles: endoplasmic reticulum,
Golgi apparatus, lysosomes, mitochondria. The structure and functions in the cell.
Non-membrane cell organelles: ribosomes, cytoskeleton, cell center, cilia and
flagella. The structure and functions in the cell. Inclusions, classification. Nuclear
apparatus: nuclear membrane, nuclear matrix, nucleoli. Concept of chromatin. The
structural organization of chromatin, levels of DNA compaction. Structural
peculiarities of the plant cell. Plastids, its types, structure, functions in the cell.

1.4 Cell is the unit of organisms’ activity. Metabolism.

Autotrophic nutrition. Photosynthesis as an example of constructive metabolism
of substances. Light and dark phase of photosynthesis, photolysis of water, Calvin
cycle. Chemosynthesis. Types of chemosynthesis. Heterotrophic nutrition. Energy
metabolism in the cell. The preparatory phase of energy metabolism. Glycolysis as an
example of oxygen-free phase. ATP synthesis. Alcohol, lactic, propionate
fermentation. Oxygen stage of energy metabolism. Analysis of Krebs’ cycle.
Oxidative phosphorylation, chain of electron transport.

1.5 Reactions of matrix synthesis.
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DNA replication. The main stages of protein synthesis: transcription, translation.
The genetic code of its properties. Gene and its role in the biosynthesis process. The
regulation of protein synthesis.

MODULE Il. BIOREPRODUCTION AND DEVELOPMENT OF
ORGANISMS (16 HOURS)

2.1 Cell reproduction. Cell cycle.

Mitosis. Cell fission is the basis for growth, development and reproduction of
organisms. The structure and functions of chromosomes. Karyotype, haploid and
diploid number of chromosomes. DNA is a hereditary information carrier. Doubling
of the DNA molecule in the cell. Value of number’s persistence and shape of the
chromosomes in the cells. Mitosis. Biological meaning of mitosis.

2.2 Asexual reproduction, its shape.

Characteristics and meaning of asexual reproduction. The main methods of
asexual reproduction: binary fission, multiple fission (schizogony), sporulation,
budding, strobilation, polyembryony, fragmentation. Cloning of higher plants and
animals. Virus replication. Reproduction of prokaryotes.

2.3 Sexual reproduction. Meiosis.

Sexual reproduction: genetic and evolutionary significance. Meiosis. Features of
meiotic reduction division. Conjugation of chromosomes. Crossingover. Features of
meiotic equational division. Biological meaning of meiosis. Irregular types of sexual
reproduction: apomixis (parthenogenesis), hermaphroditism.

2.4 Sex cells. Gametogenesis. Fertilization.

Structural features of sperm and ovum. Animals’ spermatogenesis and
oogenesis. Features of animals’ fertilization. Features of flowers’ gametogenesis.
Pollination. The essence of double fertilization.

2.5 Ontogenesis. Animals’ embryonic development.

Animal and human’s periodization of ontogenesis. Zygote. Embryogenesis. The
initial stages of cleavage. Blastomeres. Classification of furrows’ cleavage. Types of
cleavage. Cleavage and blastulation. Morula and neurula. Gastrulation, types of
gastrulation. Formation of germ layers. Histogenesis and organogenesis.

2.6 Post-embryonic development (direct and indirect).

Periods of individual development of different animals. Stages of animals’
development without metamorphosis. Indirect development of animals is
metamorphosis. Adaptive meaning of metamorphosis. Different types of animals’
individual development with metamorphosis. Metamorphosis of plants.

MODULE I1l. FUNDAMENTALS OF GENETICS AND SELECTION

3.1 Mendel's laws of heredity.

Genetic nomenclature (symbolics). Features and properties, genes, allelic genes,
locus. Genotype, phenotype, genome, gene pool.

Basic laws of free combination of hybrids’ traits. Principles of classical genetic
analysis. Laws of heredity established by Mendel. Gametes’ rule of purity. Principle
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of discrete heredity. Test cross. Type of alleles’ interaction. Inheritance of human’s
blood groups in ABO system

Monohybrid, dihybrid, polyhybrid, back (analyzing) crossing, incomplete
dominance. Principles of classical genetic analysis. Solution of common task.

3.2 Theory on chromosomes of heredity. Sex-linked inheritance.

Theory on chromosomes. Works by Morgan T. Behavior of chromosomes
during meiosis and fertilization is the basis of independent inheritance. Group of
linkage and chromosomes. Basic laws of features’ linked inheritance. Recombination
of genes in crossingover. Genetic meaning of crossingover.

Genetic analysis of sex-linked inheritance of traits and crossingover,
chromosomes’ gene mapping. Solution of tasks.

3.3 Genetics of sex.

Sex chromosomes. Balanced hypothesis of sex determination. The ratio of
animals’ sex chromosomes. Laws of inheritance of sex-linked traits. Genetic analysis
of inheritance of sex-linked traits. Solution of tasks.

3.4 Genotype as an entire system. Interaction of genes.

Interaction of genes. Interaction of allelic genes: complete dominance,
incomplete dominance, overdominance. Interaction of non-allelic genes:
complementarity, epistasis, polymery, pleiotropy. The concept of penetrance and
expressivity. Gene complexes. Genotype as an entire and historically established
system.

Genetic analysis of traits’ inheritance in different types of gene interaction.
Solution of tasks.

3.5 Human Genetics.

Man as an object of genetics. Aims and methods of human genetics. Connection
of Human Genetics and Medical Genetics. The organization of human genome. Basic
human hereditary diseases, inheritance of some defects in the development. Human
chromosomal syndromes sex-linked and sex-unlinked. Medical and genetic
counselling.

3.6 The main shape variability.

Genotype and phenotype. Heredity and the environment, norm of reaction.
Hereditary and non-hereditary variability. Modification variability. Mutational
variability and the principles of its classification. Repair of DNA molecules.
Combinative variability.

3.7 Laws of modification variability.

The study of (modification) variability, varying types of quantitative and
qualitative characteristics and its graphical presentation, construction of variational
series, calculation of selected indicators and assessment of its validity.

3.8 Selection of animals, plants and microorganisms.

The main methods of animals, plants and microorganisms’ selection. The
concept of plant varieties, animal breeds, microbial strain. New methods of selection.
Achievements and main directions of modern selection. Gene and Cell Engineering.
Biotechnology.
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3) Theme plan of additional education program on “Biology”

Ne Name of modules and themes Number of
hours
Module I Cytology 17
1.1 | Theory of cells, its main principles. 2
1.2 | Physical and chemical properties of cells. 4
1.3 | Structural components of cells and its functions. 4
1.4 | Cell is the unit of organisms’ activity. Metabolism. 4
1.5 | Reactions of matrix synthesis. 3
Module 11 Bioreproduction and development of organisms 16
2.1 | Cell reproduction. Cell cycle. Mitosis 2
2.2 | Asexual reproduction, its shape. 2
2.3 | Sexual reproduction. Meiosis. 4
2.4 | Sex cells. Gametogenesis. Fertilization. 2
2.5 | Ontogenesis. Animals’ embryonic development. 4
2.6 | Post-embryonic development (direct and indirect). 2
Module 111 Fundamentals of Genetics and Selection 19
3.1 | Mendel's laws of heredity. 2
3.2 | Theory on chromosomes of heredity. Sex-linked inheritance. 2
3.3 | Genetics of sex 2
3.4 | Genotype as an entire system. Interaction of genes. 2
3.5 | Human Genetics. 2
3.6 | The main shape variability. 4
3.7 | Laws of modification variability. 2
3.8 | Selection of animals, plants and microorganisms. 3
Total 52
4) Methodological support
1. Classroom.
2. Classroom’s desks and chairs.
3. Wide choice of stationery.
4. Printer paper.
5. Computers with installed software Microsoft Windows XP\2000, Microsoft
Office 2003, Adobe Photoshop are preferable.
6. Printer with color printing is preferable.
7. Scanner and multimedia projector are preferable.
8. The necessary group, personal and special equipment for collecting "field"

data is determined directly by a teaching methodology expert or a teacher of

educational institution depending on the chosen field of study.

The literature on methodology of training, writing and presenting research (one
can use books from a list of used information sources listed at the end of the

program).
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Information and reference materials in the chosen field of study.

Practical manuals on research in the chosen field of study.

Methods of field research on a chosen topic.

Thematic dictionaries and dictionaries of the Russian language. When
organizing subject oriented instruction at the level of general secondary education it
becomes possible to conduct the following courses optionally: "Biology and
Ecology”, "Molecular Biology”, "Radiation Genetics”, "Fundamentals of
Biotechnology", etc.

5) List of literature

1. Programme on Biology for pupils of the 10-11" grade of secondary school
of natural and mathematical sciences. Zhanaberdieva K. A., Zhumagulova K. A,
Satimbekov R. // Biology Programme on Biology for pupils of the 10-11" grade of
secondary school. - Almaty: KAE after Altynsarin I, 2006.

2. Programme on Biology for pupils of the 10-11" grades of secondary school
of social humanitarian direction. Zhanaberdieva K. A., Zhumagulov K. A.,
Satimbekov R. // Programme on Biology for pupils of the 10-11" grades of secondary
school. - Almaty: KAO after Altynsarin I, 2006.

3. Biology. (Living organisms). Zhunusova K., Alimkulova R., Zhumagulova
K. Textbook for 6™ grade of secondary school. — Almaty: Atamura, 2006.

4. Biology. (Diversity of living organisms). Kaiym K., Satimbekov R., Ametov
A., Kozhantayeva J. Textbook for 7" grade of secondary school class. — Almaty:
Atamura, 2007.

5. Biology. (Diversity of living organisms) Kaiym K., Satimbekov R., Ametov
A., Kozhantayeva J. Methodological guide for 7" grade of secondary school class. —
Almaty: Atamura, 2007.

6. Biology. Textbook. Alimkulova R., Satimbekov R. — Almaty: Atamura,
2008.

7. Biology. Textbook. Ochkur E., Amanzholova L., Zhymabayeva R. —
Almaty: Mektep, 2008.

8. Biology. Workbook for 9" grade of secondary school. Shildebayev J.,
Alimkulova R. — Almaty: Mektep, 2009.

9. Biology. Methodological Guide. Soloveva A., llyasova |. — Almaty:
Atamura, 2009.

10. Biology. Workbook. Soloveva A., llyasova I., Manzhuga A. — Almaty:
Atamura, 2009.

11. "Biology" Multimedia electronic textbook. 6" grade. Zhunusova K.
Alimkulova R., Zhumagulov K. — Almaty: Atamura, 2005.

Supplementary literature

1. Green N., Stout U., Taylor D. Biology. 1, 2, 3t.t. M., 1990.
2. Korochkin L. I. Biology of individual development. Moscow., 2002.
3. Belousov L. V. Fundamentals of general embryology, M., 2005.
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4. Tokin B. P. General embryology: Text for biological specialties of the
universities. The 4™ edition., republished and added. M., 1987.

5. Yushkantsev S. I., Bykov V. L. Histology, cytology and embryology. Short
atlas. St. Petersburg., 2007.

6. Dyban A. P. Early development of mammals. L., 1988.

7. Gilbert S. Developmental Biology, vol. 1-3. M., 1993, 1994, 1995.

8. Sokolov V. I, Chumasov E. I. Cytology, histology, embryology. M., 2008.

9. Ivanova-Casas O. M. Evolutionary embryology of animals. St. Petersburg.,
1995.

10. Gershenzon S. M. Fundamentals of Modern Genetics. Kiev, 1979.

11. Inge-Vechtomov S. G. Genetics with the basics of selection. M., 1989.

11. Lakin G. F. Biometrics. M., 1990.

12. Leslie J. F. Genetic basis of selection of farm animals. M,. 1982.

13. Fogel F., Motulsky A. Human Genetics. 1, 2, 3 t.t. M., 1989

14. Efroimson V. P. Introduction to Medical Genetics. M., 1968.

17. Alikhanian S. I., Akifyev A. P., Chernin L. S. General Genetics:

Textbook. M., 1985.

15. Berg R. Heredity and hereditary human diseases. M., 2007.

16. Dubinin N. P. Genetics yesterday, today and tomorrow. M., 2008.

17. Soifer V. Arithmetic heredity. M., 2007.

18. Schelkunov S. N. Genetic engineering. Novosibirsk, 2006.

Kim A. I., Orlova N. N. and others. The tasks of modern genetics. M., 2005.

262



2 The structure of the extracurricular activities programme

The main purpose of extracurricular activities is a student’s self-determination:
the personal, moral, professional and national. Self-determination always involves the
choice of activities, point of view, the position in the collective, behavior in a
problem situation. Extracurricular activities should cover all pupils.

SCSE offers the following areas of extra-curricular activities: sports -
recreational, cultural, social, intellectual, spiritually moral and ecological.

Extracurricular activity is an educational activity carried out in the forms
different from the lesson ones, and aimed at the achievement of the expected results
of the basic educational programs of general education development in the
framework of the SCSE.

Forms of extracurricular activities organization are excursions, groups, sections,
round tables, conferences, debates, school scientific societies, Olympiads,
competitions, search and scientific researches, socially useful practices and other
forms, but classroom instruction shall be not more than 50%, the educational
organization within the framework of basic education program determines all forms
of extracurricular activities organization.

«Physics»

The content and continuity of the physics foundations study is regulated by the
program as a key state document, compulsory to be carried out.

Physics is taught from the 7th till 11th grade in Kazakhstan.

The analysis of the teaching physics experience in national and international
schools, common didactical demands and requirements of Psychology study give
grounds for the definition and development of programs for extracurricular activities
In physics.

Extracurricular activities in physics include scientific conferences, entertaining
Physics evenings, competition evenings, parties and conferences, KVVN and physical
hockey.

The script of the conference "Science and morality”, dedicated to the humanistic
Issues of scientific creativity is very interesting. Students form a view about the role
of science in society, about the humanistic essence of science, about the scholar
moral poetry importance.

The evenings of entertaining physics with descriptions of a significant amount
of entertaining experiences and focuses deserve special attention. It is possible to
make physical exhibitions at school. This form of extracurricular work belongs to the
most seldom applied forms.

The following themes of physical exhibitions are recommended:

«Physics in your future profession», «Physics in the profession of a doctor,
«Physics and sports», «Physics and music» and others. Exhibitions play a great role
in career guidance work, helps to feel the beauty of a science and the process of
knowledge.
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The decade of physics at school is important. The descriptions of competition of
crossword puzzles, papers, scientific projects are given what promotes the
development of creative activity and independence of pupils; the exhibition of books
in physics; an hour of open doors in a physics class; work of a school broadcasting
centre.

It is possible to organize the work of various sections: «Lecturing bureau»,
«Theoretical department», «Bibliographic department» and others.

There are great opportunities of the intersubjective links implementation in the
extracurricular work on physics what allows to stimulate the pupils’ self-education:
their appeal to additional literature in three languages, repetition of the learnt material
in different subjects under the new point of view, expansion of the pupils’ knowledge
as a result of the organized communication.

It should be noted that nonconventional forms of extracurricular work like oral
magazine and physical “spark” play a big role. Organizing the oral magazine the
technical means are widely applicable: interactive board, video films, slides, videos.
Historical data, the interesting facts, comments to experiments, meetings with guests
and other may sound on its pages.

Physical “spark™ may include both the competitive program demanding special
preparation, and competitions impromptus. These actions are one of the most popular
among pupils.

Extracurricular work in 9-11 grades, being based on the features of the identity
of seniors, can be constructed as follows. Seniors can quite cope with the registration
of the school stand on physics, prepare information leaflets. After all at this age the
public orientation of the identity of the pupil, requirement to benefit other people
amplifies. They respond with pleasure a request to help with making a poster, or in
some action organization. The senior pupils brightly show their independence and
consequently the papers in a subject have more scientific character, children use
literature not only from the school library, but also from youth and city ones for their
writing. And the work with scientific literature promotes the formation of the
generalized and systematized picture of the world. Seniors aspire very much to the
communication with adults, try to differ somehow from everybody therefore they
take with enthusiasm part in the organization and carrying out the informative
conversations with younger pupils, showing the creative nature, relaxedness, skill to
communicate. Children can create suits, add something to the scenario. Competitive
programs and evenings for seniors bear the substantial part of the pupils’ cognitive
activity. Children aspire not only to show the knowledge of formulas, ability to solve
problems what this or that phenomenon represents, but aspire to understand the
different points of view and make own opinion.

We offer the scenario of the competitive program for the 9 grades pupils and it
will help children to find "physics” in literature, poetry, national folklore, prose.
Children should acquire that physics is closely connected not only with naturally -
scientific subjects, but also humanitarian.
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1. The competition program on physics «And, well, physicists!»

Before the beginning of the competitive program, the address of leaders forces
participants and fans to think about the training sense. During warming up teams are
asked questions, and the rate of the questions and answers should be fast, making
children to think. Participants should find in poetic lines a physical phenomenon, to
explain sense of the events. Both texts of classic poets and modern writers are used.
In competition « Author!» pupils should define the author of the catch phrase, or the
formulation of the physical law. « Tale of a lie, so it hints ...» is offered to children to
explain the events in a fairy tale fragment. Reading the fairy tale, one cannot see the
physical phenomena occurring in it, and studying physics, the fairy tale may become
a training moment.

Fans competition suggests remembering proverbs, songs, verses where
movement is mentioned. As homework children are offered to stage a play (5-10
minutes) with the episodes of physics lessons or as the teacher of physics can conduct
any other lesson (physical culture, literature, technology). It manifests the ability of
children to dream, to create.

Competition of captains «To a barrier!» suggests to guess the riddles answers to
which are physical devices, cars, physical phenomena.

The «Black box» task hides the invention of the first half of the XX century,
widely used nowadays. Teams ask questions and receive only the answer "yes" or
"no". At the end of the competitive program or during pauses, it is possible to carry
out a number of interesting experiments, with an explanation of the seen facts.

The general result of competition is to see physics round us: in literature,
children's songs, proverbs, fairy tales and to understand that it is capable to explain
everything. The big role is played by the leaders who set speed, accurately knowing
the scenario and the competitions, are able to communicate with audience and solve
disputed issues.

2. The program «From simple physical measurements to nature
knowledge»

1). Explanatory note

School course of physics is backbone for natural-science subjects as the physical
laws underlying the universe, are a basis of the maintenance of chemistry, biology,
geography and astronomy courses. Physics arms pupils with a scientific method of
the knowledge, allowing to get objective knowledge of the world around. The
program includes an additional material on physics, and is addressed to the pupils
interested in physical experiences, designing, manufacturing of laboratory and
demonstration devices, supervision of physical natural phenomena, history of physics
and motivated on the level of the general culture increase.

Purpose of this course: creation of the conditions for the development of
creative thinking, abilities to independently apply and fill up the knowledge through
the solution of practical tasks.
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Achievement of the purposes is provided with the solution of the following
tasks:

- to give a pupil the opportunity to realize interest to the chosen subject;

- to form ability to work in group; to discuss, to defend the point of view;

- to acquaint with the methods of measurement of physical sizes, to gain abilities
of practical use of measuring devices; processing and the analysis of results solving
experimental tasks;

- to provide guidance on methods of a physical pilot study as most important
part of methodology of physics and some other sciences, to develop interest to
research activity;

- to deepen and expand knowledge of the basic course of physics, to increase
interest to its studying.

The program of extracurricular activities «From simple physical measurements
to nature knowledge» is addressed to the pupils of 9 grades, designed for one-year
training one hour a week.

Passing the course is based on the repetition of the theoretical training material,
as well as the use of additional material to expand the horizons of students.
Laboratory and demonstration experiment does not require special equipment, easy to
perform and is available to be explained.

The program does not create educational overloads for pupils as the material
was studied earlier and this course allows considering known objects at a better level
and paying attention to working off of skills of the experimenter.

Depth study of the material, the mathematical apparatus used in the exposition,
selection of tasks, the methodology of teaching the course is largely coincide with
those adopted in the main course. However, they differ in bigger differentiation of
training, specific features of pupils, their educational inquiries.

Structure of the training material creation.

The course highlights four logically related sections. During acquaintance to the
section «Physical sizes - the physics alphabet» on the example of the physical sizes
which are often met in daily practice (the length, weight, the area, temperature,
density, etc.), methods of direct measurement, the nature of the expression properties
of numbers are practiced. Ability of reading the result from a device scale taking into
account an error (a half of the price of division) is mastered; idea of measurement as
parts of physical research of the nature is formed. Situations in which the process of
measurement demands ingenuity, sharpness, resourcefulness are considered.

When studying sections « Maotion in the nature, human life, equipment», «Hydro
- and aerodynamics», «Mechanical work, capacity, energy» pupils are offered to
carry out a number of quite finished researches. In essence it is a question of the
phenomenological description of the phenomena, establishing laws by means of joint
measurements. Carrying out the researches, pupils master skills of receiving and
processing the results (graphic, tabular representation), get idea of an error of
experiment. It is necessary to emphasize that the course sated with action, operating
with subjects (devices, adaptations), answers age features of the 14-15 years old
children, yet ready to "dig" in faultless logic constructions, but liking to operate,
dream, invent. In such course each child has an opportunity to show his abilities
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(intellectual, practical, design, art). Group work allows for "teaching with
enthusiasm," the teaching through communication.

It is supposed that the will allow to create steady motivation to the subject; will
contribute to the conscious choice of the profile of high school.

Forms of classes organization: practical works, educational projects, theoretical
lessons, excursions.

Total and intermediate control (questioning, individual interviews, round table
with the experiment defense) are supposed to be. The monitoring system is mark less.

The academic successes are identified by monitoring which includes:

- the current control which is carried out in the course of pupils’ work in group,
independent studying of a theoretical material, work on a task;

- control in the form of creative projects presentations where the quality of
works is estimated. The results of the performed work are fixed in a list of
achievements which is put in a portfolio of personal achievements.

Personal results of physics learning in this course are:

 maturity of cognitive interests, intellectual and creative abilities of students;

» the belief in the possibility of nature knowledge, of the need for rational use of
science and technology for the future development of human society, respect for the
creators of science and technology related to physics as an element of human culture;

* autonomy in the acquisition of new knowledge and practical skills;

» readiness to choice of life according to their own interests and abilities;

* motivation of educational activity on the basis of personality-oriented
approach;

» Formation of valuable relations to each other, the teacher, the authors of
inventions and discoveries, learning outcomes.

Subject results are presented in the maintenance of a course topics.

During the training the students form metasubject curricular activities: to make a
research plan; to independently collect and adjust installations for the practical work
performance; to carry out simple measurements and process the results; to participate
in discussion and defend the point of view; to apply theoretical material to the
solution of practical tasks.

The listed abilities are formed on the basis of the following knowledge:

- basic laws and concepts of various sections of physics;

- cycle of knowledge in the natural sciences: facts, hypotheses, experiments, the
consequences.

The program is relevant in terms of students’ pre prepare.

2) Contents of the program

Topic 1 "Physical quantities - the alphabet of physics" (7 hours)

Physical quantities. Units of quantities. Measurement of physical quantities.
Physical devices. Measurements accuracy concept. Structural levels of matter:
microcosm, macrocosm, mega world. Development of views of a substance structure.
Molecules.

Practical works.
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1. Measurement of human height by means of different rulers.

2. Determination of thickness of a thread or wire.

3. Observation of a substance structure.

Topic 2 "Motion in the nature, human life, technique™ (13 hours)

Mechanical motion, its types: forward, rotational, oscillating. Density.
Aerometer. Force as a vector size. Body weight. Imponderability. Pressure.

Practical works.

1. Measurement of a rotation speed of a minute clock hand.

2. Observation of the uniform and non-uniform motion.

3. Determination of a diffusion rate in liquid.
4. Determination of a diffusion rate in gases.
5
6
7

. Measurement of liquid density by means of an aerometer.
. Measurement of density of solid bodies of the exact form.
. Determination of muscles force of a person hand.

8. Measurement of the gravity operating on a body of the known density using a
beaker.

9. Studying the phenomenon of an imponderability and overload.

10. Calculation of pressure made by the person on the soil.

11. Determination of brass and aluminum mass in a kapron sack without
opening it.

Topic 3 "Hydro - and aerodynamics" (8 hours)

Gases pressure. Pneumatic machines and tools. Fluid pressure. Hydrostatic
paradox. Pascal Experience. History of the atmospheric pressure discovery.
Barometer. Altimeter. Archimedes force.

Practical works.

1. Detection of gas pressure depending on the temperature.

2. The fluid pressure measurement at the bottom of the vessel.

3. ldentification of the dependence of atmospheric pressure on height.

4. Determination of the Archimedes force for the regular-shaped bodies of
known density.

Topic 4 "Mechanical work, power, energy" (5 hours)

Mechanical work. Power. Energy. The relative frame and fixed block.

Practical works.

1. Measurement of the developed power at rise on height.

2. Definition of a mechanical advantage when using the relative frame block.

3. Measurement of a potential energy of gravity.

Excursion (1 hour)

3) Theme plan

Ne [ Topic Hours Forms of control
total | theoretical practical
1 |Physical quantities- | 7 4 3 experimental tasks
the ABC of physics defense
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2 | Motion in nature, 13 3 10 project
human life,
technology
3 | Hydro and 8 4 4 experimental tasks
Aerodynamics defense
4 | Mechanical work, 6 2 4 project
power, energy
total 34 13 21

4) Methodological support

The program is based mainly on the active forms of education (laboratory
works, introspection, excursions, interactive methods) and the lack of obligatory
homework. There have to be video records, computer programs, inventory for the
program implementation. Classes are given in a physics class, computer class, school
library.

Learning tools: physical devices, manuals on physics, reference materials,
popular scientific literature, didactic materials, computer training programs.
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“Chemistry”

The extracurricular on Chemistry in educational institutions is conducted in the
following branches: practical (chemical experiment, interesting experiments, creative
work, research, synthesis of substances, etc) and theoretical (study of theoretical
issues and history of Chemistry, the solution of complicated calculation tasks with
cross-curricular content, work with literature sources, preparation and writing essays,
reports, etc).

Extracurricular on Chemistry is a continuation of the educational process which
began in the classroom. Its various forms and types supplement and deepen pupils’
knowledge as well as contribute to maintaining a sustainable interest in the study of
Chemistry.

To do this one should solve some objectives:

- to study the pedagogical, psychological and methodological literature for
setting and organization of individual extracurricular on Chemistry;

- to study this problem according to teachers’ experience (to do a questionnaire
among teachers);

- to develop a methodology for organizing and conducting individual
extracurricular on Chemistry;

- to check the proposed recommendations by pre-forming experiment.

Guidance from a teacher can be either face-to-face or with the help of invited
experts for this purpose from other institutions, pupils, upper secondary school pupils
and others.

An important objective of the extracurricular on Chemistry is to develop pupils’
ability to work independently with literature and skills of experimental work in the
laboratory.

During the extracurricular on Chemistry much attention is paid to intersubject
communications which is particularly important in professional orientation of pupils
and understanding of the role of Chemistry in human life. Both as in teaching
Chemistry and as a whole, the content becomes defining during the extracurricular
which is selected randomly. Its topics are very diverse. Nevertheless, the content of
extracurricular on Chemistry is subject to strictly defined criterias: scientificity,
availability, relevance and practical significance, interest, etc.

Depending on the content, one should choose the form and kind of
extracurricular on Chemistry adequate to it:

mass - event devoted to Chemistry, academic competition, oral book, week (ten
days, a month) on Chemistry, quiz, hour on Chemistry, lecture-concert, conference,
excursion, chemical society, etc.;

group - circle activities on Chemistry, publishing of wall newspaper, stand
making, etc.;

individual - working with literature, doing reports, abstracts, some research,
making an equipment for classroom on Chemistry, etc.

It is also possible to conduct a patronage work in primary grades, making
models, tables, charts, didactic material and other guides for chemical cabinet,
preparation of demonstration experiments for lectures, lessons, events devoted to
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Chemistry, special extracurricular activities, solution of complicated tasks when
using individual and group forms of extracurricular according to interests.

This division of forms and kinds of extracurricular is largely conditional as, for
example, the preparation of the event devoted to Chemistry or CAS activities on
Chemistry requires a hard individual work of each participant, has an impact on the
direction and nature of their work. It shows the mutual integration of different forms
and types of extracurricular, all its elements are connected and influence each other.

Thus, extracurricular on Chemistry is a specially organized form of activities
with pupils having a strong emotional impact. It develops pupils’ outlook and
Imagination, encourage them to self-education, improvement of their knowledge,
promotes their ingenuity and creativity This work is very diverse according to its kind
and content, has a sense of interest, generates an interest towards the subject. It
requires a careful organization.

The teacher of Chemistry has great opportunities for arousing pupils’ interest
towards the subject, development of cognitive activity of pupils, implementation of
labor education in the study of Chemistry.

When planning and carrying out individual extracurricular, the teacher should
take into account several aspects: psychological characteristics of upper secondary
school pupils, the possibility of a rational organization of educational process,
ensuring an individual approach to pupils, etc.

The complex of abilities on Chemistry includes many components. First of all,
it is logical thinking, the ability to abstract and generalize, associative thinking, the
ability to keep factual material and terms in memory, etc. Other specialists as
physicists, biologists and geographers also need such abilities. Chemical direction is
determined by a special curiosity shown in the knowledge of substances, processes of
its transformation. Chemists differ in a desire to work with substances, to do
transformation of substances, to get new substances, etc.

One shouldn’t make a final conclusion on the abilities just according to tests
how well they were made up. They are to be learned in complex involving different
methods of pedagogical and psychological research. Nevertheless, tests provide
reference information which is then checked during long-term observation.

The main advantage of test method is the possibility of getting a large amount of
primary information and a group of testees. The test method is easy to use, all testees
are on an equal footing and the information is useful for processing.

Pupils are offered the following tests to determine the main components of their
abilities on Chemistry.

Test 1. Interests and inclinations.

This test can be used for professional orientation of pupils, in particular, to
identify those pupils who have a bent for chemistry.

On the left side of the paper write numbers one below the other from 1 to 13. In
order to answer the questions, use the following notations: ++ “very much”, + “like”,
- “do not like”, -- “do not like at all”.

Answer quickly as the test should take no more than 10 minutes.
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On having written the answers to the first 13 questions from up to down, start
again from the top line, beginning from the 14™ question. It is repeated from the 27"
, 40", 53" and 66™ questions.

Do you like ...?

to read books on an interesting Physics or Mathematics?

to read books on chemical discoveries?

to discover the device of electrical appliances?

to read magazines "Technology of the youth™, "Young technician"?

to learn about the life of people and the state system of foreign countries?

to become familiar with the life of plant?

to read literary classic?

to discuss current events in our country and abroad?

to read books about the peers?

to become familiar with the work of doctors?

to take care of domestic comfort?

to go to the theatre and exhibitions?

to read the military memoirs?

to read books about physical discoveries?

to do the hometask on Physics?

to repair domestic electric appliances?

to listen and watch TV programmes of technology updates?

to go camping in order to study the native land?

to do the hometask on Biology?

to read critical articles on literature?

to take part in social work?

to explain the homework to your friends?

to read about how people have learned to fight disease?

to cook food and clean your house?

to read about Art?

to get acquainted with military equipment?

to do experiments on Physics?

to do chemical experiments?

to read about radio updates?

to repair a bike?

to collect stones and minerals?

to work in the garden?

to express your thoughts and observations in a written form?

to read books on History?

to learn with younger pupils?

to take care of sick people?

to do the housework?

to learn in the literary, theatrical or artistic circle?

to participate in war games?

to study in mathematical circle?

to prepare solutions for experiments?
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to repair radios?

to collect models of cars?

to participate in geographical and ecological excursions?

to watch animals’ life?

to learn foreign languages?

to make a report?

to be a leader?

to look after little children?

to do shopping?

to talk to your friends about Art?

to go in for sport?

to participate in physical or mathematical academic competitions?

to solve tasks on Chemistry?

to work with measuring device?

to design models using calculations?

to become familiar with geographical discoveries?

to work on the school ground?

to discuss the books you have read with your friends?

to study the political system of foreign countries?

to discuss parenting?

to watch the behavior of animals?

to convince friends in something?

to get acquainted with the history of art?

to be an organizer in playing games and hiking?

to calculate according to the formula?

to find and observe chemical phenomena in the world around?

to understand the radio circuit?

to draw?

to take photo of site plan?

to look after animals?

to do reports according to books?

to become familiar with the history of culture?

to answer the questions asked by younger?

to learn about the causes of various diseases?

to meet and communicate with new people?

to take part in amateur arts festival?

to keep regular hours?

Analysis of results.

One should sum up pros and cons in each horizontal line. From -12 to -6 means
neglect, from -6 to 0 means negative attitude, from 0 to +6 means positive attitude
and from +6 to +12 means keen interest. The number of lines means: 1- Physics and
Math, 2- Chemistry, 3- Electrical and Radio Engineering, 4- Engineering, 5- Geology
and Geography, 6- Biology and Agriculture, 7- Philology and Journalism, 8- History,
9- Pedagogical and Educational Work, 10 - Medicine, 11- Service Sector, 12- Art,
13- Art of War.
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Of course, a keen interest towards Chemistry as well as Physics and
Mathematics is important for a chemist.

TEST 2. Features of interest towards chemistry.

This test is already possible to offer pupils who have a bent for Chemistry
according to results of test 1 in order to identify the direction towards a particular
branch of chemistry (history of science, theory, experimental branch, etc.).

On the left side of the sheet put down the numbers from 1 to 8 in columnar form.
Use the same evaluation as in Test 1 for answers. Start answering questions from the
top line 1, 9, 17, 25, 33, 41 and 49. Answer quickly as the test should take no more
than 5-7 minutes.

Do you like...?

to measure the substance carefully?

to get substances not studied at school?

to read textbooks of Higher Education Institution?

to follow the conditions of chemical experiment strictly?

to become familiar with the technology and automation in the production?

to have an opportunity to combine the work at the factory with studies?

to become familiar with pedagogical activities of scientists?

to take the example of a person capable of leading the other?

to work with laboratory equipment and devices?

to do laboratory experiments at home?

to present in the mind what way particles interact in chemical reactions?

to view the products of chemical enterprises?

to understand the schemes of chemical devices?

to start and finish work each day at the same time?

to explain experiments to your friends?

to lead the work doing the teacher’s order?

to help a teacher to prepare and to do experiments?

to solve experimental tasks on analysis and synthesis of substances?

to do the results of experiments graphically and schematically?

to create the schemes of industrial production of substances?

to work with the mechanisms?

to be on excursion in the factories?

to solve tasks with younger pupils?

to keep the work area clean?

to record the laboratory work in a copy-book?

to do experiments in the circle on Chemistry?

to use the knowledge of Physics and Mathematics to explain chemical
experiments?

to get to know how the chemical industry is organized?

to understand mechanism of chemical devices?

to learn the details concerning the work at a chemical plant.

to watch the behavior of a talk partner?

to do the experiment many times until it comes to an end perfectly?
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to keep an order in the study of chemistry and on the laboratory desk?

to understand the reasons for the failure of experiment?

to study the theory to understand the error in the experiment or the solution of
the task?

to follow the instructions on safety equipment strictly when doing experiments?

to draw chemical devices?

to learn about the working conditions in chemical factories?

to read books about the life of teenagers?

to clean the equipment of Chemistry classroom?

to consult a teacher if anything goes wrong in the experiment?

to choose chemical reagents before doing an experiment?

to find an explanation of natural phenomena?

to solve calculation tasks on Chemistry?

to draw, to understand the schemes?

to keep the daily routine strictly?

to listen to the answers of classmates at the lessons?

to wear protective clothing?

to do the duties of the chemist?

to compare the results of experiments, to look for the similarities and differences
in them?

to do mental work?

to compare the form and quality of industrial products?

to become familiar with the materials which chemical devices are made of?

to do the work physically?

to clarify the essence of chemical phenomena, if you are asked?

to plan your actions?

Analysis of results: it is the same as in the previous test. The number of lines
means: 1- chemist, 2- laboratory researcher, 3- theorist, 4- technologist, operator, 5-
technician, designer, 6- worker, 7- Chemistry teacher , 8- organizer.

The conclusion is brought by 2-3 points with the highest estimates. More
evidently the same estimates mean that interests have not been decided yet.

In order to make sure in the correct selection of pupils it is necessary to set the
connection between interests towards Chemistry with inclinations of abilities in
Chemistry. This can be done using the following test for sensation and perception of
substance.

TEST 3. The sensation and perception of substance.

a) Gravitational sensations.

Pour 5 grams of sodium chloride and 5 grams of blue copper approximately.
Check precision of substances by weighing. The relative point is calculated according
to the formulas: A/B*100 wmu 100-((A-B)/B*100) where A is an actual number, B —
Is a predetermined number. The first formula is used if A is less than B and the
second is used if A is more than B. Evaluation points are added and divided into the
number of tasks. The success rate of the test is calculated in this way.

b) Visual estimate of weight.
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The researcher offers a testee the samples of well-known substances as sugar,
salt, flour, etc. Substances are in the same boxes or cups (don’t take it in your
hands!). Define the weight approximately. Make calculations according to the same
formulas.

¢) Visual estimate of volume.

Pour 140 ml of tap water, 90 ml. of yellow solution of potassium dichromate, 70
ml. of green solution of nickel sulfate (I1) into large conical flasks.

Three solutions as colourless, red and blue are halved (the result is calculated
according to the smaller of it). The precision is checked with a measuring cylinder.
The formulas are the same.

d) Linear eye estimation.

Draw a straight line with the length of 12.5 cm on a clean sheet of paper.

Draw angles of 65 and 115 degrees.

Draw a circle with a diameter of 5.5 cm.

Do measurements with a ruler and protractor. Calculations are the same.

e) Color vision and color perception.

The researcher prepares as follows: a) a set of 10 colour solutions (all colours of
the rainbow), b) the scales of coloured solutions of potassium permanganate and blue
copper. One should dilute 1% solution of two substances in tubes in this ratio:

Solution10865421050.10

Water02456899.59.910

The tubes were placed in a random order.

Find a transitional color between blue and red.

Make a rainbow.

Put the tubes with the solution of potassium permanganate according to the
decrease of color intensity.

Put the tubes with the solution of blue copper according to the increase of color
intensity.

Task 1 has the following estimation: 100 points is correct, O points is incorrect.
Tasks 2, 3, 4 are estimated by the number of correctly placed tubes.

) A sense of smell.

The researcher prepares two sets of colorless odoriferous substances: ethanol,
acetone, kerosene, ester, benzine, acetic acid, cologne, etc.; one set is with the name
of substance, the other is in the numbered flasks. Moreover, it is necessary to prepare
two scales of 10% solution of acetic acid and ammonia liquor according to the
scheme shown in a previous task.

Smell the known substances and then look for them by smelling in the numbered
bottles. Repeat the same with the other substance. 100 points is correct, 0 points is
incorrect.

Put the tubes with the solutions of acetic acid and ammonia liquor according to
the decrease of smell intensity. Estimate and calculation is the same.

g) Thermal sensation.

Determine the temperature of both tap water and the water heated on a stove by
touching it.

277



How many degrees did the water temperature in the glass increase
approximately when few alkali granules were dissolved in it?

How many degrees did the water temperature in the glass decrease
approximately when a teaspoon of ammonium nitrate was dissolved in it?

Check it with a thermometer. The result is calculated using the same formulas.

Thus, test results are used by a teacher when developing the program of
individual extracurricular activity. It is also necessary to take into account the
conditions of Chemistry classroom and laboratory equipment, to study the structure
of output around the school. The themes of the lessons are developed after that.

We propose to conduct an individual extracurricular on Chemistry in the
following directions: practical (involves doing a chemical experiment, interesting
tests, creative work on design and modeling, making the necessary tables, layouts,
devices and guides for Chemistry classroom, research activities (the methods of
chemical analysis), synthesis of substances, etc.) and theoretical (includes the study of
theoretical issues and the History of Chemistry, the solution of complicated
calculative tasks with cross-curricular content, work with literature sources,
preparation and writing abstracts, essays, etc.).

After all the organizational part is completed pupils are offered to begin working
in the chosen direction.

During individual lessons pupils get individual tasks and teacher’s
recommendations on doing them and they work on them either at home or at school.

Individual extracurricular activities should not be ridden. All the work needs to
be controlled and taken into account.

Each work done by a pupil should be recorded in his notebook. Reports, devices,
collections, schemes, etc. in addition to notebooks of pupils serve as a controlled
material which are made in the process of pupils’ individual work.

From time to time it is necessary to conduct such controlling lessons as:
generalizing seminars, creative reports, conferences. All the pupils engaged in
individual work participate and evaluate each other's work at such lessons. The
teacher consults and directs the work of children between these lessons.

The result of the whole work studied during the academic year can be an
exhibition of pupils’ work or publishing of the magazine that tells us about their
creative work in the process of individual extracurricular on Chemistry.

The teacher should take into account pupils’ age peculiarities. Pupils’ abilities
should be estimated carefully as it is easy to underestimate or overestimate their
abilities which may affect the individual lessons and even may lead to their failure.
Taking it into consideration we can recommend a teacher to study supplementary
psychological and pedagogical literature on this subject.

5) List of literature
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1. Gusakov A. Kh. For teacher on Chemistry about extracurricular activities. -
M., Prosveschenie, 1981.
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Education, 1981.
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2. The program of "'Spectrum®* physical and chemical club
1) Explanatory note

The extracurricular work on Chemistry is an integral part of the educational
work at school. It provides opportunities for all-round development of pupils,
deepening and increase of their knowledge, development of their interest and creative
approach to the study of Chemistry. Due to individual tasks pupils learn to work with
popular scientific science and reference books, to analyze the facts and hypotheses, to
systematize the gathered material, to represent it graphically, to speak in public. All
this serves as a preparation for further study in higher education.

The program of “Spectrum’ physical and chemical club is proposed which
discovers the content of the integrated course on Physics and Chemistry conducted
out-of-school hours for pupils of the 10-11" grades.: It consists of 43 hours (once a
month for 2 years) and aims at developing the leading ideas of physical and chemical
sciences and its individual aspects which are important in the cognitive, philosophical
and practical aspects: the dependence of physical and chemical properties of
substances on its structure and the material unity of organic and inorganic substances.

2) Academic content

The content of the program allows to develop the ideas contained in the basic
courses of Chemistry and Physics and supplement them with new one which
significantly increases the learning potential. The main teaching and educational
objectives of the course: 1. to broaden and deepen pupils’ knowledge on the main
issues of these sciences relying on independent obtaining of knowledge on the basis
of their school knowledge on Chemistry and Physics. 2. to improve skills to compare
according to the exact material, to point out the essence, to set the cause-and-effect
linkage, to make generalizations, to express studied material coherently and
convincingly. 3. Discovery of humanistic role of natural sciences in the solution of
global problems that face mankind: environmental protection, rational use of natural
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resources and enrichment with energy resources. 4. to contribute to scientific outlook,
creative talent, ecological culture and humanistic features of personality.

The form of conducting class-meetings of the Club: During the first lessons the
Club members are introduced to the program proposed by the teachers and choose the
topics which they will prepare according to the proposed plan, studying literature,
consulting with the teachers and parents and scientists, if possible. Pupils have to
prepare not only the factual material on the subject but also the questions and
calculative tasks for the Club members who, in their turn, have to come to class
having refreshed the given theme. Pupils perform their work pointing literary sources
which later will be helpful for the other pupils. The need for the introduction of this
elective course is due to the fact that the matters of recycled content are becoming
more pressing due to the depletion of natural resources and urgent environmental and
energy problems.

The developed elective course aims at familiarizing pupils with these important
matters. After becoming familiar with the important matters of recycled content and
realizing the need for it, the pupils systematize previously acquired knowledge under
the guidance of a teacher, get a new information on energy and matter, its properties,
the laws of its existence and transformation, the methods of dividing mixtures and
identification of various substances, do practical work and get to know the reference
books. The course also helps to prepare for the UNT on Chemistry in such sections
as: “Enthalpy of formation”, “Rules of work in the laboratory”, “Laboratory
glassware and equipment”, “Safety precautions when working with materials”,
”Methods of objects’ research studied in Chemistry”, “The general principles of
chemical production. The industrial production of substances and environmental
protection”, “The main methods for the synthesis of macromolecular compounds”.
This course provides various forms of pupils’ organization: lectures, frontal talks,
seminars, the solution of calculative tasks, doing an experiment, an excursion, the
work with reference books, preparation for reports and presentations in the
classroom.

3) Educational course schedule

Plan of circle work Content Hours 1. Introduction. Course objectives 1 2.
Matter. Substances. Properties of substances. Methods for identifying substances. 2 3.
Kinetic, potential and internal energy. 1 4. Weight is a form of energy. Einstein's
equation. Law of energy conservation. 1 5. Exo- and endothermic processes.
Recycled content and energy costs. 2 6. Homogeneous and heterogeneous mixtures.
Methods of mixtures separation. Seminar. 2 7. Practical works. Accident prevention
regulation 3 8. Excursion to the laboratory.1 9. Marking of plastic products. 1 10.
Conclusion 1 6). Organization of preparation for the academic competition on
Chemistry.

280



4) Methodological support

To conduct lessons for pupils in the analytical laboratory and the laboratory of
organic substances at Kazakh Agrotechnical University named after Seifullin S. (or
other universities of this speciality).

To make section design: a device for determining the properties of carbon
dioxide, a device for getting nitrogen oxide (IV), a device for salt electrolysis,
ozonator, a device for getting hydrochloric acid, electrified bath table to determine
fertilizers, magnetic schemes of production, models of organic substances molecules,
cards for pupils’survey.

5) List of literature

1. Nurakhmetov and others. — Chemistry. — Almaty: Mektep, 2013

2. Gabrielyan O. S. “Chemistry”. The 9" grade.

3. Nurakhmetov and others. — Chemistry. The 8" grade. — Almaty: Mektep,
2013.-p. 216.

4. Rudzitis G. E. Chemistry. The 10" grade. Textbook+CD. M.: Prosveschenie,
2014,

5. Goldfeld M. G. Extracurricular activity on Chemistry.-M.: Prosveschenie,
1976.-p. 191.

6. Tyaglova E. V. Research of pupils on Chemistry. M.: Globus, 2007.

THE ORGANIZATION OF EXTRACURRICULAR ACTIVITIES ON
CHEMISTRY

How to organize Chemical Society?

If there are several chemical circles (sections) on Chemistry at school working
in various fields of science or socially useful activities on Chemistry then it is
advisable to coordinate the work of these circles uniting them into School Chemical
Society. Such team develops its own Charter, emblem and can even make badges.
School Chemical Society has a work plan which in addition to the work plans of
individual circles or sections should be included such activities that will unite all
these circles. For a example, it may be, a mutual help in the work, cooperative work
on some research, classroom equipment, preparation for the event, edition of a
magazine, etc. All these questions should be approved at a general meeting of school
scientific association.

The Council should be at the head of the team of young chemists which will
include representatives of all sections or monitors of the circles, school committee
members, chemistry teacher and a representative of patronage organization/it would
be very good if Chemical Organization was the patronage in the team of young
chemists/. Each member of the Council or its several members are entrusted a
particular kind of activity, for example, conducting the circles for younger pupils, the
preparation of museum or exhibition, the publication of newspapers or magazines,
conducting lectures, parties, excursions, etc. In order to perform given activities
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Member of the Council attracts the members of circles and sections, definite pupils
and entire classes.

Chemical Society

Planned schedule, some activities and reports are recommended to hear at the
meetings of the Council which takes place 1-2 times a month. The admission to full
members of society on the basis of achievements in scientific research and socially
useful work should be carried ceremoniously at the general meeting of society’s
members. The work of the society as a whole and its individual sections should be
discussed at the general meetings of the society. General meetings of Young
Chemists’ team should be conducted no more than once every 2-3 months. The final
general meeting takes place at the end of the year where the work of the best
members of Young Chemists’ team is awarded. The school graduates are
recommended to leave “mandate to junior pupils”.

School Chemical Society can and should work closely with other Subject Pupil
Associations.

Guidelines of “Proton” school chemical society
Aims and objectives
—to promote knowledge on Chemistry among pupils of junior classes.
— to deepen the knowledge of upper secondary school pupils who are familiar
with the achievements of science on Chemistry.
— to improve the ability of doing chemical experiments. To use an electronic
textbook: "The virtual chemistry laboratory".

September
The meeting of the Council

Interesting experiments on Chemistry for pupils of the 2¢ grades
Excursion to the factory
Meeting with the scientists of the Agrarian Technical University.
Conversation on "New technologies in the chemical industry"
Release of photoalbum, making presentations
October
Week on Chemistry
Meeting with the scientists
Defense of reports on the theme “ Catalytic reactions”
Excursion to the chemical and biological plant
Talks with pupils of 5-7" grades on the topic "Interesting things in chemistry"
KVN
Interesting experiments for pupils of the 3-4" grades
Quiz on organic compounds
Publishing of the newspaper "Hydrocarbons"
10 General meeting of the Society
11. Report on the school conference "The significance of chemistry in the national
economy"
12. Excursion to the Agrarian Technical University.
November
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1.

The Conference of the 8" grades pupils on the topic: "The classes of

chemical compounds™

2.
3.

Publishing of the newspaper "Journey to Chemistry"
Defense of practical works on the theme "Preparation of hydrogen in the

laboratory"

4,
S.
6.

Talk on "Chemistry in Agriculture»
Interesting experiments for the 7" grades pupils
KVN for the 8" grades pupils

December

N =

4,
3)

Conference on "Great Law of Nature" for the 3 grades pupils

Defense of the report on “Electrolysis” together with young physicists

Talk in the house management on "The importance of chemistry in the national
economy"

Interesting experiments

. Report on “The theory of Butlerov A. M.”

January

1.

2.
3.

School academic competition
Defense of reports
Conversations on: "Plastics in the national economy",

Quantum Theory in

Chemistry", "Chemical compounds™
February

1.
2.
3.
4.

Quiz for the 9" grades pupils

Defense of practical work on “Preparation of oxygen in the laboratory”
Conference for the 9™ grades pupils on “Kazakhstan Chemistry”

Talk on “ Hydrogen compounds of non-metals”

March

1.
2.
3.

period

Conversation for the 5-8" grades pupils on “Chemistry and Ecology”

KVN for the 7" grades pupils

Relay of knowledge for the 8" grades pupils on: “The periodic Law and the
ic system of Mendeleev D. I.”

April

agbrwnE

Defense of the report on “Corrosion of metals and struggle against it
Defense of the report on “Silicon and its compounds”

Publishing of the newspaper “Rare Earth elements”

Talk on “Chemistry and Ecology”

Reports on: “The achievements of chemical science and technology”, “The

rate of chemical reaction”, “The problem of synthetic food”, “Amino acids”,
May

1.
2.

Talk on “The group of alkaline-earth metal
Defense of the reports on: “ The reversibility of chemical reactions”,

“Properties, structure and role of proteins in our life”, “The theory of electrolytic

dissoc

lation”

During a year

1.
2.

to publish 4 magazines “Polymer”
to release a photoalbum
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3. to publish a light paper

6. keep achronicle on “Proton”

7. to do the following excursions: factory, farms

8. to conduct lessons for pupils in the analytical laboratory and the laboratory
of organic substances at Kazakh Agrotechnical University named after Seifullin S.

9. to make section design: a device for determining the properties of carbon
dioxide, a device for getting nitrogen oxide (IV), a device for salt electrolysis,
ozonator, a device for getting hydrochloric acid, electrified bath table to determine
fertilizers, magnetic schemes of production, models of organic substances molecules,
cards for pupils’survey.

10. to organize the work of sections on:

- interesting Chemistry;

- research;

- lecture;

- solution of difficult tasks;

- chemists;

- analytical;

- scientific and practical;

- excursion agency;

- library.

What kind of socially useful work on Chemistry can be carried out at
school?

One of the main tasks of the circle on Chemistry is to increase pupils’
knowledge. At first, only some pupils can attend school circle and secondly, to a
certain extent, circle activity is the work personally "for oneself", that is, to meet
one’s own needs. There are a lot of socially useful activities at school and these
activities need the young chemists’ help.

The head of socially useful activity at school should be the Staff who plans all
this work, chooses the performers and controls the implementation of the given
instructions by pupils.

When choosing socially useful activities you shouldn’t take as much work as
possible but at the same time you should take into consideration that the forms of
useful activity should be varied so that every pupil who is interested in Chemistry
could take part in the work for all pupils. When giving the instructions Committee
members or the Staff on Chemistry together with the teachers of Chemistry should
consult those pupils who are given the instructions and should discuss the
implementation of a particular work with them. Of course, at the same time you
shouldn’t limit performers in doing any kind of activity (except time period for doing
the work) and you should give everyone the opportunity to work creatively.

The approximate list of socially useful work that can be done at school is given
below (from the experience of school teams in Rostov region):

- the equipment of a classroom with technical teaching aids (overhead projectors
and devices, electric tables, TV and computer);

- the equipment of a classroom with illustrated study guide (development of sets
of handouts, making sets for collecting simple instruments of glass, instruments of
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chemical glassware on each pupil’s desk taking into account the whole academic year
or taking into account a definite studied theme of the program on Chemistry, making
schemes, layouts and models of chemical plants as well as tables on using and getting
some substances and planar, bulk-planar, bulk and electric models of atoms and
molecules, making demonstrational devices on some themes of the program;

- implement of presentations, slide films;

- design of a classroom;

- creation of a school chemistry corner, exhibition, chemistry museum;

- issue of wall newspapers, publication of the manuscript magazines, issue of
special bulletins and edits, calendaring of Chemistry, stand or album on the news of
chemical science and industry, making stands on the development of chemistry and
chemical industry, on the application of chemistry in the industry, agriculture and
household, etc;

- formation of lecture groups, carrying out the lectures and conversations for
junior pupils;

- organization of a circle on Chemistry for junior pupils;

- preparation and conducting matinees, parties, conferences, days and weeks on
Chemistry, quizzes, competitions, contests, exhibitions, excursions;

- helping pupils who are behind in the subject due to illness or other reasons;

- conducting research according to the instructions of scientific institutions,
universities, industrial enterprises, collective and state farms, etc.
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""Geography"'
1) Explanatory note

Studying geography outside the limits of the curriculum and requirements of the
school program differs, first of all, from a lesson, as a main form of the training
process on geography organization and the main element of a lesson system. Out-of-
class work is under construction in comparison with lessons on other geographical
material, is carried out in other organizational forms and is mostly based on the
pupils’ independence and is carried out extracurricular.

The purpose of the out-of-class work on geography is ensuring full and
harmonious development of pupils. This requirement answers the main idea of
education - to bring up the person who is harmoniously combining spiritual wealth,
moral purity and physical perfection.

Educational and upbringing tasks of out-of-class work in geography are defined
by common goals and problems of a subject training. The most important problem of
out-of-class work in geography is such personality traits formation as mutual aid,
friendship, collaboration, etc.

One of the out-of-class work on geography problems is to enrich pupils with the
new, interesting facts, the concepts reflecting various aspects of the life of nature and
society.

The most important problem of out-of-class work on a subject is strengthening
of the pupils’ interest to a geographical science. The development of cognitive
interest to geography on the basis of out-of-class work is provided attracting some
means of entertaining, getting acquainted with the most important achievements of a
science, conducting tours to the nature and production. Out-of-class work on
geography is closely interconnected with lessons. Interest to educational activity
develops cognitive interest characterized by the pupils’ aspiration to deep knowledge
In this subject, and their desire not to remain on a surface of the phenomena.

Out-of-class work on geography is connected with activity in a certain
collective. Collaboration, self-work and companions’ work evaluation brings up such
qualities, as discipline, association, mutual aid. Therefore the value of out-of-class
work is reduced not only to expand the pupils’ outlooks, increase their knowledge in
a subject, and prepare for future professional activity, but also plays a great role in
formation of such personal qualities, as independence, commitment, ability to
organise an activity.

2) The course content
The content of the extracurricular work on geography can be identified by two
main directions:

1) to deepen the school course main questions, causing a great interest among
the pupils and being of a great educational value;
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2) to form research skills while carrying out practical works on the district,
working with various sources of information in a class, or foreign literature when
using devices.

It should be noted, that the local history material is widely used, the pupils’
abilities to acquire knowledge independently, and apply them in practice are
developed.

The feature of out-of-class work on geography is implementation of
intersubjective communications with various school subjects: biology, history,
physics, chemistry, literature, etc. The realization of intersubjective communications
In extracurricular activities leads to integration and integrity in the contents and the
organizational forms, allowing to express the general point with a view of a full
development of the personality. Integration of forms and means of extracurricular
activities on the basis of the large actions solving not one, and some educational
tasks, allows to form the pupils’ generalized world outlook ideas. Besides, the
realization of intersubjective communications at active level allows to solve the
problem of formation of all-educational abilities more successfully, to arm pupils
with ways of actions knowledge, and it considerably increases their independence.

The share of the pupils’ independent work at extracurriculars should be
considerable, but, not to turn this work into similarity and continuation of lessons, it
IS necessary to care of a variety of forms and methods of the organization of these
occupations.

It is important to observe the following pedagogical requirements:

- socially useful orientation;

- professional orientation;

- ecological orientation;

- local history orientation;

- present content and forms of extracurricular activities;

- consideration of age and individual characteristics of pupils’ interests;

- combination of pedagogical leadership with spontaneous and voluntary pupils;

- systematic, continuous development of extracurricular activities.

The professional orientation of pupils is the most important part of the
extracurricular work on geography.

The effective form of vocational guidance in extracurricular activities in
geography is necessary to recognize conferences, devoted to various professions;
organization of a thematic lecture hall.

From features of the maintenance of modern geography for the purpose of
vocational guidance make out special corners or show-windows in which place
materials about the professions connected with geography, and also with professions
where geographical knowledge and abilities are necessary. Among the peculiarities of
the modern geography content with a view to career counseling special corners or
windows with the materials on the professions related to geography, as well as the
professions that require geographic knowledge and skills are organized.

Compliance with all of the above requirements to the organization and conduct
of extracurricular activities helps to create a system that is characterized by the
following levels:
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I level: the use of extracurricular work for gaps in knowledge and abilities in
geography elimination. At this level extracurricular forms of work are created and
carried out generally by the teacher initiative. The organization of pupils’
independent activity is carried out at reproductive level. At this stage extracurricular
work is conducted irregularly, incidentally.

Il level: wider and profound selection of a material in comparison with the
programme. At this level the main thing is to develop and support the pupils’ interest
to a subject. While organizing the events specific features of pupils are taken into
account, the combination of mass actions with individual instructions is provided, the
share of the pupils’ independent activity is increased. Pupils are distinctive to have
interest to problems. Extracurriculars are carried out systematically; the number of
participants is quite stable.

[11 level: independent pupils’ activity in various problems solving. Pupils seize
available methods of scientific knowledge; the teacher carries out a directing role,
pays attention to rational ways of cognitive activity mastering. At this level pupils
can make experiments, work in commonwealth with the staff of scientific research
institute, geological groups. The interest of students develops into socially important
motivation.

Any of the called levels does not exist in pure form, their allocation is rather
conditional, but it is necessary to fix a true situation, to aspire to the pupils’ interests
development, attract more of them to extracurricular work, not to miss the moment to
move from sporadic to systematic forms.

Forms of extracurricular work on geography

Systematic forms of extracurricular work are calculated on profound, long work
with constant or changing structure of pupils: circles, lecturing groups etc. This form
of work can be divided into face-to-face, carried out with a big number of
participants, and group, with a small amount of pupils, and individual work with
certain pupils.

Episodic class work is designed to carry out certain one-time events, tasks.
These are evenings, campaigns, Olympiads, conferences. It is also possible to select
the front (mass), group and individual forms of extracurricular activities on the
geography.

Systematic and incidental forms of extracurricular work on geography include
mass, group (with constant and changing structure of pupils) and individual work
forms. Forms of extracurricular work are in close interrelation.

Mass forms of extracurricular work are weeks of geography, the geographical
Olympiads, KVN, thematic evenings, scientific and practical conferences, meetings
with scientists, travelers.

Group forms of extracurricular work (open classrooms, circles, excursions,
expeditions, campaigns) encompass a group of pupils from 30-35 to 3. For this form
of extracurricular work the active involvement of each participant is characteristic.

Individual extracurricular work on geography differs from the group one. First,
this work is of a performing character: report preparation according to the plan,
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offered by the teacher. For such work the element of creative activity is insignificant.
Secondly, individual work holds a research character.

Methods of the organization of activity in out-of-class work in many respects
coincide with methods of the organization of activity of pupils at a lesson as their
choice is defined, first of all, specifics of a studied material - geographical
knowledge.

Methods of organization of students in extracurricular activities are very similar
to the methods of the organization of activity of pupils in the classroom, because their
choice is determined, above all, by the specificity of the studied material -
geographical knowledge.

Methods of the organization of extracurricular activities on geography

work outdoors: work with the geographic literature: games:
- excursions, - preparation of abstracts, evenings,
g . - Olympiads,
- hiking, - preparation of reports, .
; .. - business games,
- observing, - the publication of newspapers and stands )
" - quizzes,
- expedition and other.

- KVN and others.

Main indicators of the extracurricular work on geography efficiency:

- improvement of quality of geographical knowledge and abilities;

-intellectual and emotional spirit of pupils: increase of interest to class
occupations and during out-of-class time, reading additional literature, active
participation in socially useful work, etc.;

- growth of pupils’ independence during lessons and homework;

- improvement of knowledge quality on other subjects;

- acquisition of skills to work with different sources of information;

- increase of the general level of pupils “culture.

All the named indicators of efficiency of extracurricular work on geography
characterize qualitative level of pupils’ preparation. It is possible to define this level
at closer acquaintance with pupils: in conversation, at supervision, during
questioning, when studying independent (creative) works of students.

1. Geographical circles

One of the most widespread forms of extracurricular work is geographical
circles. They take an important place and carry out functions which any other forms
of work cannot provide as they help to learn activity, independence, form cognitive
interests, give the chance of systematical and deep study of the subject. It is possible
to organize a geographical circle with pupils of various ages, but this form of work
for an average link of students nevertheless is most acceptable.

An important stage of work is making concrete tasks for separate circle
members or a group of pupils taking into account interests of each student. In the
course of various according to the contents and nature activity pupils gain skills
which allow them to show their activity and interest.
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It is possible to carry out an individual work with pupils, to develop their
creative abilities, to focus on the certain professions connected with the knowledge of
geography. Participants of a circle should become an asset by preparation and
carrying out mass actions on a subject.

The organization of a circle begins with detection of interests, bents and abilities
of pupils. It is for this purpose expedient to carry out questioning. The quantitative
structure of a circle should not exceed 15-18 people. Circles have the name, the
charter.

Let's formulate some general principles of a geographical circle work:

a) leading role of the teacher,

0) application of a research method,

B) careful development of a subject, finishing of the begun business up to the
end,

r) obligatory registration of a circle work results.

Effective work of a circle is possible at accurate scheduling. In respect of a
circle work it is necessary to reflect different types of pupils’ activity. It is usually
made together with a circle asset, and then discussed and argued at the first meeting.
Circle meetings are usually carried out 1-2 times a month, on days and hours
established by the administration. Report-back election meeting of a circle is carried
out at the end of the academic year.

The feature of a geographical circle meeting is in the combination of collective
and individual forms of work. Not to lose cognitive interest to a subject, to deepen
knowledge of pupils in geography, it is necessary to alternate theoretical and practical
kinds of activity.

2. Geographical electives

Electives development in many respects defines profound acquisition of
knowledge, promotes development of individual pupils’ interests. Experience of
carrying electives out shows that where geographical ones are put well and are
conducted rather competently, they steadily cause sustained interest, increase quality
of knowledge and abilities. Facultative classes in geography are closely connected
with the main program maintenance of a subject. Successful and high-quality
preparation of pupils is promoted with support of the knowledge received in studied
courses of geography, prior preparation, and also age features of children.

Electives can be divided into class and out-of-class. Seminars, consultations
meetings with experts and others are the class forms; excursions, practical works on
the district are the out-of-class ones. Teachers conduct classes according to the
approved program, variability in the choice of the program sections however is
observed (see below). Structurally each lesson represents an organic combination of
theoretical and practical parts. Practical training represents the greatest interest and
gives the chance to stir up activity of pupils.

Geographical electives should promote the solution of the following tasks:

- development of geographical thinking;

-arming students with a comprehensive knowledge of the general geographical
patterns of the Earth, the population of the globe, and its location;
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-arming students with a skill system of the work with various sources of
geographic information (maps, guides, etc.);

- familiarizing with a wide range of professions, based on the geographic
knowledge and skills.

One of the main principles of an elective is the geographical material updating,
wide intersubjective knowledge coordination.

Thus, with all the diversity of the overall content of extracurricular activities it is
that elective - is a form of extracurricular activities, which are inextricably linked to
the appointed lessons, continues and develops them, affects their quality. The
following is characteristic for all electives: constant support on a local history
material, big share of independent works of pupils, wide application of lecture and
seminar methods.

The result of training students in various elective is their steady progress on the
subject at school, as well as clear vocational guidance.

3. School museums

School museum is a form of work on the development of creative independence
and social activity of students in the process of collecting, researching, processing,
presentation and promotion materials - sources on the history of nature and society,
with educational, scientific and educational value.

When organizing the museum it is necessary to take into account that this is a
collecting and research work. The basis of a museum creation is the local history
work relying on self-government and pupils’ initiative.

The decision on school geographical or local history museum creation is taken
by the school pedagogic council, and it picks up pupils for the museum board. The
activity of a museum should be under the construction on the basis of self-
government, development of their initiative, by the skillful pedagogical management.
It is expedient to include into a museum council representatives from each class.
Sometimes the separate class is fixed to each section of a museum. The care of
replenishment of funds, the organization of excursions, safeties of exhibits is assigned
to it. To involve in a museum work as many pupils as possible, it is necessary to
create groups of guides, lecturers, various sectors: design, registration and storage of
funds, public relations, etc.

Usually collecting necessary materials begins with independent studying of
sources. Ways of collecting materials for a museum are various. The main and most
important is a local history search. Pupils and their parents who help to fill up a
museum with various exhibits are involved in local history work. The question of
ensuring continuity of a museum asset is worthy in the organization and development
of a school geographical or local history museum. Therefore it is necessary when
pupils of different school age have been involved in a museum work; this is a
guarantee of its work continuity, maintenance of museum traditions.

It is necessary to pay attention to close connection of a museum activity with
educational process at school. It is necessary to think over, what lessons can be
carried out with the use of museum pieces or conducted direct in the museum.

4. Geographical clubs
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The club form of extracurricular work is recognized by many teachers as one of
the most promising and interesting for pupils. It differs from the other forms of work
by the possibility of different age pupils involvement, big variety in a contents
choice, information width, involvement of experts from different areas, need of
establishment of contacts to other organizations.

The organizational structure of club is as follows: the chairman is at the head,
club council (from heads of various sections), and clubmen.

The content of club work can have the following directions: clubs of the nature
fans, clubs of interesting meetings, clubs of film travel.

Clubs of the nature fans unite everybody who is interested in physical
geography, problems of conservation, protection of plants and animals first of all.
Geography and biology teachers work in close contact organizing these clubs.

The purpose of the club work is a systematic study of the nature protection, a
deep comprehension of these issues, the acquisition of practical skills and knowledge
to care for plants, animals, on the practical implementation of nature protection of
native land.

The task of the club work is love to the nature, arming with a scientific
knowledge explaining for what and how one should protect the nature, instilling the
skills of independent and practical work in the nature.

The main forms of a school club work are lectures, seminars, practical works,
educational films watching, conferences, excursions, etc. Clubmen write papers and
reports, give talks with younger pupils, give lectures, perform practical works,
organize KVVN.

5. Geographical Olympiads

Olympiads are one of important forms of extracurricular work promoting
cognitive interest to geography. The school Olympiads on geography is a mass type
of competitions, which purpose is involvement of a bigger number of pupils in the
extracurricular work, increase of their interest to geography, independence
development, and improvement of all-educational and specific to geography abilities.

Along with the cognitive interest development Olympiads allow to solve the
guestion of a pupils’ choice of geography as disciplines for deeper studying that will
help them to define the future profession further more correctly. Consequently, the
geographical Olympiads are the challenges of vocational guidance work with
students. This form of extracurricular activities, thanks to the massive participation of
students in it, helps one learn the staging of geographic education in the field.

It should be noted that the Olympiads on geography should sum up all
extracurricular work on a subject therefore carrying them out is preceded by a
preparation stage that conducts to more accurate organization of teaching and
educational process, to increase the level of pupils’ knowledge in this subject, to
more purposeful development of interest to geography and cognitive independence.

6. Geographical evenings

One of the most widespread mass forms of extracurricular work is geographical
evenings. They can be held both as independent events, and as a component of school
week in geography. More often the theme of geographical evenings is connected with
any anniversaries of our country history or hometown anniversaries.
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The general methodical recommendations on geographical evenings preparing
can be formulated thus: the definition of an evening theme; selection of necessary
literature; registration selection and training; script writing.

The theme of an evening is usually defined by the pupils who are engaged in
geographical circles, with the help of a teacher. Seniors can independently prepare
the scenario. If an evening is prepared for the first time, the main work on preparation
of the scenario is carried out by a teacher.

Work starts in 1,5-2 months to prepare all necessary materials without an
overload, to carry out rehearsals, decorate a hall (or a class).

The special place in the extracurricular work content is given to acquaintance
with the life and work of outstanding scientists - geographers, travelers. This helps to
broaden pupils’ horizons, orient their professional, and develop an interest to
geography. Educational value of such evening is multidimensional: it is both a
vocational guidance, and an acquaintance with history of the science development.

7. Conferences on geography

The attention is paid to conferences as one of the forms of extracurricular work.
It is connected with that they help to study interesting and actual material more
deeply, involve a large number of pupils in independent work with various sources of
knowledge, closely liaise with academic work on the subject, systematize and
synthesize knowledge on other school subjects. More often conferences are
conducted with the pupils of the senior classes.

Conferences on the geography, carried out extracurricular, may differ according
to the contents:

1. Conference generalizing and systematizing knowledge on the program topics

2. Conference disclosing the practical application of the knowledge acquired.

3. Conference, the contents of which reveal the life and work of great people.

4. Conferences revealing additional material of the object or phenomenon.

5. Conferences summarizing the knowledge of intersubjective character:
«Person and environment».

Conferences are held in the form of games when participants get the role of a
journalist, ambassador of the country, employee of scientific research institute etc. In
this case pupils should think over the questions under the direction of the teacher and
find the answers to them in books and magazines (press conference) or independently
make a report and decide the suggested problem on behalf of some organization.
Such actions play a big educational role. Pupils should prove their views, opinions,
they form an active civil position, affirm communistic views. However it is possible
to carry out conferences in the form of a game in the case when pupils are interested
in a subject and have independent work skills. If the teacher casts himself, distributes
necessary material, rehearses "conference" several times, the advantage of such a
game is too small.

8. Verbal journal

Carrying out verbal journals on geography is urged to satisfy the pupils’
inquisitiveness. It differs from other forms of extracurricular work in informational
width. The verbal journal includes elements of entertaining, presentation. Verbal
journals on geography may be of 2 types: themed, if they open the same topic, and
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review if they address different issues. Usually a verbal journal is entitled «Behind
the pages of the geography textbook», "Regional specialist™ etc. Issue of one verbal
journal consists of pages, each of which has a certain title.

Carrying out the verbal journal demands a lot of work. It is necessary to define a
person responsible for each page, to help to pick up necessary literature, to issue it in
the form of the message, a sketch, installation, to find expressive, bright illustrations.
Usually a verbal journal is carried out by the leader who opens each page with small
introductions or musical insert.

Verbal journals devoted to a certain problem, for example nature conservation,
are interesting. It is expedient to devote one of the pages of this release to
acquaintance with the literature on the matter. The page usually begins with
acquaintance with the author of the book, the short summary to it, then 2-3 messages
according about the most important sections of the book.

Thus, verbal journals are the effective form of extracurricular work promoting
public awareness of geography. This form of extracurricular work is closely
connected with other forms: quizzes, conferences etc., they give the chance to
acquaint pupils with many questions on geography at a short period of time.

9. Geographical quizzes and games

One of the games popular and loved by pupils is a quiz. Its main objective is to
Increase interest to a subject, fix and deepen the knowledge received in the course of
training. Geographical quizzes are considered to be a universal form of
extracurricular work as they are used on geographical evenings, conferences etc.,
besides, the quiz allows to capture a significant amount of participants.

A teacher should remember when carrying out quizzes it is necessary to consider
the pupils’ age, otherwise the questions may be inaccessible to many of them, and it
will reduce the cognitive interest.

Geographical quizzes are subdivided into two groups: thematic and mixed.
Thematic quizzes are about local history. The mixed quizzes contain questions from
various areas of geography. Similar quizzes are often carried out at the meetings of a
geographical circle, during campaigns, excursions. The mixed quizzes give a chance
to broaden the pupils’ horizons, to check their erudition.

The most widespread form of geographical quizzes is the oral quiz. The one who
raises a hand the first answers. The main lack of such quizzes is unequal conditions
for participants. But oral quizzes have advantages as well: they can be conducted in
any conditions (in a class, a campaign).

If circumstances allow, it is better to conduct a written quiz. A question is read,
and everybody is given identical time for questioning. Pupils wait for the following
question after each answer. For economy of time participants do not write down the
questions, but put down a serial number. If a pupil finds it difficult to answer a
question, a dash is put down.

10. Week of geography at school

Week of geography at school is the complex action combining various forms of
extracurricular work: evenings, conferences, competitions, newspapers or papers
contests etc.
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The originality this is that it includes individual, group, mass work on a subject,
involves pupils with its informative side, emotionality, possibility to prove. The main
objective of carrying out the week of geography is the development of interest to
geography, vocational guidance on geographical professions, education of love to the
Homeland.

A week of geography includes the following:

- preparation and registration of the plan of the week;

- preparation and conduct a day of geography in each class;

- contest of abstracts in geography;

- thematic issue of wall newspapers, competition for the best wall newspaper;

- excursions to museums, enterprises, institutes, meteorological stations;

- films demonstrations;

- geographical evenings, games;

- conferences on geography;

- meetings with interesting people.

The plan of the week of geography at school is usually hung out in a lobby two
weeks prior to the beginning of a holiday. Each class receives tasks.

Every week of geography has the topic, for example, «The nature and art»,
«Science on the guard of the nature», etc.

The program of the week depends on concrete possibilities of a school and may
have various forms. It may be a lecture hall for pupils of different age where teachers,
parents or pupils give lectures and give talks on subjects: «Originality of the nature of
our edge»; «At the world map».

There may be organized debates where the most actual problems about the
relationship of the nature and society, effectiveness and need of geography are
discussed.

Debates give pupils a chance to develop ability to convincingly and consistently
assert their views. The read book, article on the geography, causing various
judgments can be a subject of debate. Usually discussion pursues the statement of
some important idea.

In conclusion the discussion is summed up, the main idea is approved. Not to
lose the pupils’ interest to debates it is necessary not to criticize unsuccessful
judgments, point to the mistakes, but pay attention of all to the well-aimed
judgments, logic of statements, the argument of conclusions.

The week of geography at school should be used as much as possible for popular
scientific, fiction literature promotion which influences the outlook formation,
cognitive interests, raises interest to the science, influences the profession choice.

3) Theme plan

Unit 1. Introduction to a subject

Purposes and tasks, functions of the extracurricular work, its value. Planning the
extracurricular work. The contents and pedagogical requirements to the
extracurricular work on geography.

Unit 2. Forms and methods of the extracurricular work on geography
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Forms and methods of the organization of the extracurricular work with pupils
of different age.
Directions of the extracurricular work.
Unit 3. Organization of the extracurricular work on geography
Characteristics of the main forms of the extracurricular work on geography.
Features of geographical study of local lore in the extracurricular work.

Topics to study

No Name of the discipline The form of Hours | The form of the
section. independent independent
Topic. work work
implementation
control
Organization of extracurricular activities in geography
1 . . abstract 10,5 abstracts
Geographical circles d
efense
2 . . abstract 10,5 abstracts
Geographical electives d
efense
3 | Development of the study | control work 10,5 checking control
tour of the typical work
vegetation communities.
4 | Development of the study | control work 10,5 checking control
tour of the typical work
landforms
5 | Development of excursions | control work 10,5 checking control
for the cultural landscapes work
study
6 | Development of the study | control work 10,5 checking control
tour of the landscape work
expression of the landscape
7 | Methods of orientation in control work 10,5 checking control
space and time work
8 | Making passport - control work 10,5 checking control
description of the nature work
monument
9 i abstract 10,5 abstracts
Geographical clubs d
efense
10 i _ abstract 10,5 abstracts
Geographical Olympiads defense
11 | The development of the abstract 10,5 abstracts
week in geography defense
structure objective
12 | Development of the abstract 10,5 abstracts
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ecological trail route

defense

thematic plan for the 8th
grade elective "Geography
Club"

13 | Development of the study | control work 10,5 checking control
tour of the channel work
processes.

14 | Observation on the school | abstract 10,5 abstracts
playground defense

15 | Development of the study | control work 10,5 checking control
tour of the lowland forests work

16 | Development of the study | control work 10,5 checking control
tour of the river valleys work

17 | Development of the study | control work 10,5 checking control
tour of the typical soils of work
Kazakhstan

18 | Working out the calendar - | control work 10,5 checking control

work

4) Methodical support

Special corners or show-windows with the materials about the professions

connected with geography, and also with professions where geographical knowledge
and abilities are necessary, are put in a geography class for the purpose of vocational
guidance.

3.

1) videos about the geographical objects of Kazakhstan.

5) List of literature

The list of technical devices: interactive board, slides, multimedia projector.
The list of manuals:
atlases, economic, economic, physical-geographic, topographic maps
The list of video and audio software:

1. Omirbekova K.K., Kunapina K.K. Natural history. - A .: Kitap,
2. Omirbekova K.K., Kunapina K.K. Natural history: Workbook. - A .:
Kitap 2003.

2004,

4.

geography. - M .: Prosveschenie, 1985. — 125p.

5.

Pedagogika, 1984. - 97 p.
6. Ananiev B.G. Man as the subject of education / Fav. ped. works. T. 2. -

M .: Prosveschenie, 1980. - 196 p.
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Omirbekova K.K., Kunapina K.K. Rodinovedenie. 8 kl.- A .:

Kitap

Aksakalova G.P., Andreeva N.V., Golova V.P. Optional lessons on

Actual issues of interest in education / Ed. G.l. Schukin. - M .:



7. Dik N.E., Valishin Y.l. Geographic exposure of school local history
museum.- M .: Prosveschenie, 1979. — 105p.

8. Krylova O.V. Interesting geography lesson: A book for teachers. - M .:
Prosveschenie, 1989. — 94p.

Q. Maksimov N.A. Behind the geography textbook pages - M
Prosveschenie, 1988. - 179 p.

10. Nikonova M.N. Workshop on geographical regional studies. - M .:
Prosveschenie, 1985. — 75p.

11. Galeeva, Melnychuk. 100 techniques for the academic success on
geography lessons. Handbook for teachers. - Ventana-Graf, 2016.

12. Khabibullin B.C., Bahchieva O.A. Economic and social geography of
the world. 10-11 grade. method. pos.: Ventana-Graf, 2015

The course for extracurriculars on geography is offered
Course place in the structure of geographical education: is a section
component «The general economical and geographical characteristic of the world»
It is recommended: for carrying out the extracurriculars with the pupils of
colleges and 10, 11 grades

1) Explanatory Note

For the successful development of the Republic of Kazakhstan, in the conditions
of general globalization, integration and the rigid competition, experts with the
profound economic knowledge, well knowing specifics of Kazakhstan, its history,
natural and resource potential, owning geographical forecasting, able to make
competent decisions are required. This applied course is urged to help to deepen the
pupils’ knowledge about the place of our Homeland in the world community.

Course purpose: profound studying of natural and social and economic
conditions of Kazakhstan from the point of view of its place and role in the World
economy

Course tasks:

-t0 organise the pupils’ analytical activity directed on the comparison of the
natural resource and economic indicators of the Republic of Kazakhstan with other
countries;

- 10 activate the pupils’ cognitive activity;

- 1o bring up a person with competent economic and ecological thinking.

Intersubjective bonds: biology, chemistry, history, ecology, economy.

Forms of the lesson organization: lectures, seminars, practical works, work
with Internet resources.

Form of a course end: project.

2) The Course contents

Program
Introduction - 1 hour
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Kazakhstan on the political map of the world. Territory, borders, time zones,
state system, geopolitics.

Economy of Kazakhstan from antiquity till sovereignty - 2 hours

Cattle-breeding and nomadic economy, formation and economy development
during the Soviet period, years of the Great Patriotic War, virgin soil development,
return to market economy.

Features of the Kazakhstan nature - 3 hours

Relief, geological structure, climate, internal waters, plant and animal life of
Kazakhstan. Nature protection territories

Natural and resource potential - 4 hours

Environment and resources - the base of the Kazakhstan economy. Mineral,
ground, agro climatic, soil, water, wood, etc. types of the resources of Kazakhstan.
Possibilities for their economic use in comparison with other countries of the world.

Practical work 1. Natural resources of the district. Their use and use
possibilities in the future.

The population of Kazakhstan - 6 hours

The number, natural increase, urban saturation, demographic situation in
comparison with other countries of the world. Structure and population structure.
Gender and age structure. Labour resources. Unemployment. Migrations. National
and religious structure of the population. Population moving. Views of settlements.
Density. Assembly of the peoples of Kazakhstan. The Kazakhstan diaspora in the
world.

Practical work 2 Definition of the density indicators, urban saturation, natural
increase of the population of Kazakhstan in comparison with the indicators of other
countries (optionally)

Economy - 18

Types of economy: planned, market. Mixed, shadow. Industry geography.
Energy industry, metallurgy, mechanical engineering, chemical industry, industry of
construction materials and woodworking, agrarian and industrial complex, branches
of social infrastructure. Economy of the country and environment. Environmental
problems. Features and prospects of national tourism. Problems of the branches
development. Export and import structure. The place of Kazakhstan in the world
economy on all branches in comparison. Entry of Kazakhstan into the International
organizations and Economic unions. Integration and competition.

Practical work 3 Comparative characteristic in the production of main types of
industrial output of Kazakhstan and other countries (optionally).

Practical work 4 Conditions and possible areas of crops cultivation on the
territory of the economic region of Kazakhstan

Concluding session - 2 hours
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""Biology"

Extracurricular work helps a biology teacher to solve a number of important
tasks: education of the pupils ‘communicative culture, formation of creative cognitive
independence, identification and maintenance of giftedness in children, development
and improvement of the psychological qualities of the child's personality
(inquisitiveness, initiative, diligence, will, persistence, independence in knowledge
acquisition).

The most important principles on which extracurricular work is based may be
the following:

- voluntary pupils’ participation in extracurriculars;

-unity of class and out-of-class work (to promote the best performance of
obligatory educational tasks);

- coverage all of the pupils without exception by the main forms and types of
extracurricular work;

- support on amateur performance and initiative, identification and development
of individual qualities of the personality;

- personality formation in activity;

- socially useful orientation with parents participation;

-a profile orientation at school;

- equal participation of pupils in the organized activity, their interest.

Except the listed principles, there is a principle of the "nature implication™
meaning that the development of the child identity comes from the nature and
through the nature.

At the same time the organization and carrying out the extracurricular work on
biology meet many difficulties. They are caused by that extracurricular work is very
many-sided and demands a creative approach to its carrying heir construction where
the general regularities of the organization and wildlife development are taken for a
basis, the emergence and development of life on Earth, the levels of organization of
living systems - all these lead to psycho-methodical training system modernization.
Conferences, oral magazines, quizzes, games, Olympiads are used during the lessons
more often. The tendency on rapprochement of the extracurricular work with a lesson
recently was outlined. The use of interactive methods of training allows pupils not to
be limited to a certain framework of the communication at a lesson, and open the
possibilities of creative judgment of a material through mass types of works out-of-
class.

Link of a task work with the extracurricular is accurately seen through the
organization and carrying out role-plays, the biological Olympiads, scientific
student's organizations, campaigns “Day of birds”, “Day of the wood”, “A crop
holiday”, etc.

The ecological orientation of learning at school has demanded not only the
improvement of quality of the pupils’ biological preparation, but also raising the
importance of phenological observations of naturalistic excursions, expeditions,
weeks of biology and ecology, bio-ecological monitoring, subject signs.
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1) Explanatory note

Extracurricular work is voluntary both for the teacher, and for pupils. Unlike
class work it is more various, difficult, labour-consuming, interesting and
pedagogically significant with informative and especially educational points of view.
As a whole extracurricular work can surpass compulsory class education by its
efficiency. The following belongs to the extracurriculars: circles of young naturalists,
electives of young naturalists, groups of "assistants” on the offices equipment, etc.

The basis of extracurricular activities of educational organizations must be
independent, predominantly research-activity of students, carried out under the
guidance of a teacher: independent experiments and observations, work with
directories, determinants, magazines, scientific and popular literature.

The main content of extracurricular work on biology should be connected with
studying of the surrounding wildlife, socially useful work on conservation, promotion
of nature protection knowledge among the population, visual aids production.

The success of extracurricular work on biology is greatly connected with its
contents and organization. Extracurricular work should cause interest, get pupils
involved in different activities. Therefore it should not be turned into additional
classes of pupils according to the sections of biology studied at school, conducted
like lessons, laboratory and other obligatory researches. To some extent, class work
in biology must be the rest from mandatory training sessions. When organizing the
extracurricular work it is always necessary to consider age features of children.

2. The course contents

Main directions of the extracurricular work

The extracurricular work of the botanical contents carried out mainly with
pupils of the V-VI grades, should include supervision and experiments on studying
the structure and physiology of plants; acquaintance with variety of flora and value of
wild-growing plants in human life, with the seasonal phenomena in the life of plants,
classes in room floriculture, etc. Among mass actions of botanical character Steppe
plants, Week of a garden, Day of the wood, Crop Holiday etc. have great value.

The main content of the zoological extracurricular work should be connected
with the classes of studying the specific structure of the most widespread animals of
local edge, identification of the animals harming rural and wood farms, and measures
of fighting against them, acquaintance with rare animals and ways of their protection.
Great interest has the work on creation of a wildlife zoological corner, care and
observation of their inhabitants and their domestication. The great interest in children
Is caused by the work on attraction and protection of birds, protection of ant hills.

Extracurricular work on anatomy, physiology and hygiene of the person, carried
out generally with the pupils of the VIII grade, usually includes: experiences and the
introspection finding out the value of exercises on the bodies’ development; the
experiences finding out the influence of various factors of environment on bodies’
activity; promotion of the healthy lifestyle among pupils and population; explanation
of emergence and different distribution of superstitions.
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Extracurricular work on general biology is connected with studying of heredity
and variability, fight for existence in a plant and animal life, interrelations of
organisms of concrete habitats, etc. First of all it is necessary to prefer those types of
extracurricular work which are of useful importance, or give the chance to connect
theory with practice, to realize a research principle. The content of this work should
be available for each age group of pupils.

The circle of young naturalists, is the main kernel of the organization and
activity of all extracurriculars. The purpose of them is to interest pupils in biology, to
deepen and expand their knowledge, to develop the skills of supervision and an
experimentation. Work in a circle should be conducted systematically, with
voluntary, but constant structure. Each school should have such circles.

Grades Circles

1-5 Young nature experts
6-7 Young botanists

7-8 Young zoologists

8-9 Young physiologists
9-10 Young biologists

Principles of the circles organization

- To accept everybody in circles including poor learners and not enough
disciplined. The last quite often start to be interested in biology and to behave much
better, than at lessons. Therefore work in a circle should be considered and as means
of education - Number of pupils in a circle should not exceed 15 people. If
participants are more, 2 groups will be organized.

- Work of a circle should be carried out on students’ self-government. Therefore
it is necessary to choose the Council for self-government: the head, 3-4 assistants, an
editorial for the newspaper, bulletins, announcements of the beginning of a circle
work etc.

- Teachers should be the heads of the circles, and the pupils of 10-11 grades may
be the heads in primary school.

- Scheduling of a circle work taking into account the study of local lore,
ecology, nature protection and especially nature enriching activity.

- Circle meetings - 2 to 4 per month.

- Summarising the circle work after a topic studying, or a term, a half-year, a
year. The most effective and evident is the reporting and summarizing in the form of
scientific evenings, conferences, role-plays, exhibitions, competitions, Olympiads,
writing papers, reports, naturalistic campaigns etc. Thus the work becomes mass and
socially useful.

Circle scheduling. When scheduling it is necessary to start with protection,
enrichment and studying of the native nature and carrying out a research activity in
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the form of experiments with plants. In this regard it is expedient to plan the
following topics:

Conservation of the native land:

a) identification of objects of the nature which is subject to protection (century
oaks, rare plants, animal, reserved parks etc.);

0) protection of birds, fishes, animals (troughs manufacturing and birds, animals
during winter time feeding - 7-8 of 10 titmouse perishes in winter);

B) work of "green" and "blue" patrols.

Enrichment of the native land nature:

a) moving of useful animals in new habitats (but only not ants, bugs and the
Colorado beetle!);

0) cultivation of low-widespread plants on the kitchen gardens and at school (a
cabbage, a Japanese radish Daikon etc.);

B) gardening of the native land (laying of gardens, squares, parks, flower beds at
school, in the country).

Studying the native land nature:

a) excursions, tourist campaigns on the native land (all circles at any time of the
year, especially during summer vacations);

0) collecting literary data on the nature of the native land and their studying;

B) school museums of local lore creating;

r) research activity in the form of making experiments at school, on individual
gardens.

The plan of work of circles is made for a half-year or year.

Requirements to the naturalist circles work.

To make the naturalist work pedagogically effective, the teacher should
remember the requirements:

a) the begun work always should be finished, analysed and summed up.

0) naturalists are always necessary to be interested in this work purposefully.

B) heads of the naturalist circles and should always be a positive example in
everything.

Many subjects of naturalist activity are very useful for finishing socially useful
work (week of the wood and a garden, Days of birds). It is expedient to carry out
mutual visits of different schools circles to give talks, to exchange experience, to
spend joint evenings, exhibitions, expeditions, campaigns etc. for development of
public and labour skills. Correspondence with circles of other areas, regions of the
country and an exchange of stepsons with seeds and shanks of especially new,
valuable, rare, exotic plants for this district gives interesting and valuable results.

Electives in biology
Electives, the second type of group work, are also conducted on a voluntary
basis. They differ from naturalist circles in that it is necessary to conduct them in
small groups (no more than 10-15 people) of pupils on special more complicated,
profound and expanded programmes of the Ministry of Education or according to the
programs made by the head (the teacher or the expert) of the elective. The purpose of
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facultative preparation is to give pupils the knowledge and practical abilities
according to various sections of biological, agricultural, methodical, pedagogical
science in the volume considerably exceeding the school program. It has also great
value for vocational guidance of pupils since only those who are going to work in
agriculture or continue education in special educational institutions (agricultural,
pedagogical, biological, medical etc.) attend electives. In other words, such electives
are the most expedient nowadays: biological, pedagogical, agronomical
(agriculturists, vegetable growers, gardeners, beekeepers, machine operators, farmers,
businessmen, managers, cattle breeders), medical, ecological.

Classes’ attendance is obligatory for the registered pupils. Electives are
conducted according to the firm schedule and work of the head-teacher is paid. It is
very expedient, that electives are conducted not only by the teachers, but also by the
invited scientists of higher education institutions and scientific research institutes,
experimental stations, highly professional practicians - agriculturists, zoo technicians,
engineers, doctors etc. The work results is not only the preparation of agriculturists,
cattle breeders, machine operators, drivers, projectionists, photographers and other
experts, but also equipment manufacturing for a biology class, nature corner, school
garden. More shortly, the forms of elective and naturalist work are various, great and
significant from the applied and pedagogical points of view for here is present not
only deepening and expansion of knowledge and formation of abilities, but also
labour, moral, aesthetic education, and also pride for ourselves, the school etc.
Electives impose on the teacher the enhanced responsibility since the interested and
gifted pupils thirst to receive new, actual, original knowledge. It is bad and
inadmissible, if the electives turn into additional after-hour classes, for example, for
the solution of tasks, examples, exercises, preparation for tests, offsets, examinations.
Unlike usual lessons the electives should include more active forms of preparation:
lectures, seminars, business and role-playing games, independent laboratory and
practical work with literature not only educational, but also special additional, writing
papers and, at last, independent performance of practical and especially research
experimental work. All this in complex promotes development and formation of
abilities to put independently and creatively the received knowledge into practice, in
life.

It is impossible to force pupils to attend those subjects which they have not
chosen. But some teachers force pupils to attend electives. Quite often such teachers
do not put good marks (4 and 5) to those pupils who do not attend their electives. The
reason is — if he does not attend electives he is not interested in a subject, and
therefore he does not deserve more than 3. It is inadmissible, uneducationally.

The group of "assistants" is created to equip and support orderly a biological
class, a nature corner, a school garden. Undoubtedly, they should do only what is
feasible and organically connected with the process of biology training. In particular,
they make manuals, devices, tools, stock, and tables. They make handouts, cages for
small animals (rabbits, birds etc.), and shelves for houseplants (more often for
artificial flowers), help the teacher with preparation for a lesson, their demonstration
at a lesson and cleaning. You can select heads of the class.
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Value of school excursions in biology, their place in a system of biology
teaching forms. Features of excursions to a museum, a zoo, a greenhouse.

The biology as a subject is urged to arm pupils with the systematized knowledge
of various manifestations of wildlife. To solve these complex problems is impossible
without pupils’ acquaintance with the living creatures directly in the conditions of
their natural environment. For this purpose the teacher uses one of the most important
forms of teaching and educational process - excursion. Excursions bring up pupils in
other, different from school, circumstances and in the course of unusual cognitive
activity.

Mynbayev K., Aytkulov A.M. Kystaubayeva Z.T., Zhuzbayeva G. O., Pogosyan
G. P. have developed practical and methodical justification of excursions in biology
in Kazakhstan

They pointed to the need of a lesson interrelation with excursion as only in the
nature there is a possibility to draw the pupils’ attention to those phenomena which
studying is inaccessible in a class.

School excursion is a form of teaching and educational work with a class or the
group of pupils which is conducted out of school with the informative purpose
moving from object to object in their habitat or simulated conditions, by the teacher’s
choice and on the subjects connected with the program.

Excursions are included into lessons from 6 to 11 grades. Therefore the teacher
defines in advance the terms of excursions in a long-term plan, and at the
corresponding lessons before excursions creates a situation of the necessity of these
phenomena acquaintance directly in the nature. The teacher also provides feedback -
inclusion of materials of excursion in the subsequent lessons, recommends pupils to
remember what they have seen and learnt during the excursion, uses the natural
objects collected during excursion as a demonstration material on practical works.

A special feature is the possibility of excursions to give active knowledge of the
living objects in natural communities. This knowledge, received at the lessons,
extends and goes deep during an excursion time. Conditions for abilities to be guided
by districts formation, to reveal difficult links in the nature, and also to study seasonal
changes in the nature are created. Pupils learn to find in the nature the objects on the
teacher’s tasks, to analyze, compare and connect natural phenomena, gain skills of
naturalistic work, skills of elementary scientific research of the nature.

Besides cognitive value excursion has a great educational potential. Pupils,
perceiving objects under natural conditions, and also natural smells, sounds, paints,
are trained to see, feel fine in the nature surrounding them; they form the responsible
relation and love to the nature, to the homeland. Excursions play important role in the
implementation of training and life linking.

Natural objects observation in their natural conditions allows pupils to learn,
involving knowledge from different disciplines. It promotes the formation of a
complete picture of the world.

Often during excursion the teacher offers necessary explanations, accompanying
them with a display of natural objects. Such excursions help to illustrate the material
which was studied earlier at a lesson.
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In other cases the teacher after the short introduction suggests pupils to carry out
an independent supervision, to collect this or that natural material which is required at
an explanation of the new educational contents directly in the nature. During such
excursion work on studying of live natural objects is carried out on individual tasks.
Carrying out a task, pupils learn to work in group, receive the first skills of complex
research of the natural phenomena. The material (taking into account the
conservation rules) necessary for electives and on extracurriculars is gathered. Skills
of collecting plants, working in a garden, skills of collecting and herbalizing are thus
gained.

Further the collected material is put in the form of a herbarium, collection,
photos, videos, written report. The tasks, which pupils will carry out after the
excursion at home are possible. They are compositions, drawings, photos, videos and
written reports on the done work. The knowledge received at excursion, results of
supervision and collected materials are surely realized at the subsequent lessons.

Excursions may be botanical, zoological, biological, ecological and complex
taking into account the educational maintenance of separate biology courses.

The program in biology provides excursions for each training course from 6 to
11 grade and recommends scope of program educational excursions in the nature,
museums and for various manufacturing enterprises at the expense of time which is
taken away on studying of the corresponding subjects of a course, but excursions can
be extra. When planning excursions the teacher considers local natural objects and
conditions, and also close interrelation with the materials studied on subjects of each
training course of biology. Quite often the program has some topics of excursions and
the teacher has a possibility to carry out any of them for choice. They are directed on
studying both separate types, unique objects and phenomena, and on studying of
natural communities. Excursions can be organized at school (on the school territory),
on agricultural production (in a greenhouse, on a farm), in a research institute, in a
botanical garden, park and so forth.

Excursions in the 6th grade program

Flora round us. The autumn phenomena in the life of plants. Life of plants in
winter. Trees and bushes in a leafless condition. Flora on a window sill. Travel with
house plants. A meeting with representatives of departments of a kingdom of plants
in a city park (or a forest park). Spring awakening of organisms of a kingdom of
plants. Wood (or park) as a natural community. Spring in the life of natural
community. Life of plants during the spring period of year.

Excursions in the 7th grade program

A variety of the animals living in conditions of the city. A variety of the animals
living in rural areas. Animal population of a reservoir. Variety of animals of the
native land. Surprising fauna (excursion to a museum or a zoo). Acquaintance with
the birds of the wood (or park). Domestic and wild animals (excursion to the museum
of local lore or a zoo). Life of natural community in the spring. The spring
phenomena in a water natural community.

Excursions in the 8-9th grades program

Biological diversity round us. Adaptation of organisms to the environment and
its relative character. Wildlife history in the school region (visit to a local museum of
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study of local lore with paleontological collections). Spring in nature life. Wood and
reservoir as natural ecosystems. Park as an example of artificial biogeocoenose.
Environmental assessment.

Excursions in the 10-11th grades program

Natural ecosystem (wood, meadow, reservoir). Agroecosystem (field, garden).
he anthropogenic impact on the natural biogeocoenosis. Visit of treatment facilities or
enterprises for processing of a waste. Ways of reproduction of plants in the nature.
Variety of plants grades and animals breeds (selection station, or breeding farm,
agricultural exhibition). Visit of the enterprise of industrial biotechnological
production. The spring phenomena in the nature. he biological diversity of the living
world. Natural and anthropogenic impacts in nature.

Preparation for the excursion. The success of carrying out an excursion in
many respects depends on preparation of the teacher and pupils.

It is necessary to define problems of excursion accurately. At a lesson prior to
excursion, the necessary connection with the maintenance of a studied subject is
established, questions which need to be resolved during excursion are offered, tasks
for supervision and collecting a material between pupils are distributed.

It is impossible to conduct an excursion on the district unknown for the teacher.
In a day or two before excursion the teacher surely passes on the planned route as
even for a short period there could be considerable changes, examines the district,
plans objects of attention - stops for explanations, independent work, collecting
material for a generalizing conversation. Develops the route of excursion, places of
transitions, stops and rest.

During the preliminary studying it is important not only to establish the quantity
of objects and choose a concrete place for the acquaintance with them, but also to
consider work methods at this or that stop. Methods should be various depending on
the contents and an excursion place. If the teacher is a little familiar with flora and
fauna of this territory, it is necessary to watch available herbariums, collections,
reference books and determinants of plants and animals. Such preliminary work will
help the teacher to make the plan of carrying out excursion.

Pupils should be provided with the corresponding equipment: notebooks and
pencils, boxes for material collecting, magnifying glasses, nets, blades and the other
equipment, depending on the content of excursion. Absence or shortage of equipment
leads to that the part of pupils cannot accept participation in independent work, and
being idle, they can be switched to other object which is not relating to the content of
excursion. The discipline is broken, interest to work decreases, the planned tasks are
not carried out. All this is reflected in a course of excursion and material assimilation.

It is very important to prepare pupils for the excursion. It is necessary to
concentrate their attention on certain objects, to explain, how it is necessary to carry
out their observation. Previously the teacher can acquaint children with an excursion
route that they could be guided on districts, and with the requirements of carrying out
the excursion.

Both for a lesson, and the excursion a teacher develops the plan of its carrying
out and makes the summary. They are defined as follows:

Excursion topic, its purpose and tasks.
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Excursion route. It is necessary to notice that the route is not the way of the
pupils’ movement, but the logically connected "objects of attention”, observation
stops for the natural subjects and phenomena studying.

Excursion equipment: the necessary equipment for the teacher, for the pupils’
independent work and for the natural material collecting; cards with the tasks for
individual or group activity during excursion prepared in advance.

Introduction conversation on a subject of excursion and distribution of tasks (5-7
minutes).

Independent work (20 minutes).

Reports on the tasks performance, observation discussion, their generalization
(10-15 minutes).

The final talk on tour (3-5 minutes).

Inspection of territory and bringing it into order.

The general conclusion on excursion (in nature).

Processing the material (in a class, at home) collected by pupils (at excursion)
and preparation of the report, the message.

Excursion should not be very long and resemble a lesson or especially an open-
air lecture with demonstration of the natural objects meeting on a way. The content of
excursion should follow its topic and the purposes.

Excursion usually begins with the introduction to a problem - a story or
conversation. Then the teacher explains pupils the purpose and individual tasks,
defines the place and time (no more than 20 minutes). Tasks can be general for the
whole group or different for separate groups of two or five pupils.

It is necessary to emphasize that the direct communication with the nature, its
independent observation by each pupil, finding the necessary objects among their
huge variety leaves indelible impressions on pupils.

During the independent work the teacher bypasses all the groups, helps to find
the necessary objects, to characterize observations, to prepare the material for its
further processing after the excursion.

At the scheduled time pupils gather to discuss the done work. Observance of a
certain sequence in reports on independent work helps the teacher to open the
maintenance of the excursion topic. The teacher supplements and generalizes the
children messages, helps to spread the collected for herbarium or collection (personal
or for school) material out correctly, recommends to let animals go, and plant the
roots in the places of their gathering. The teacher allows taking some plants and small
animals (insects, worms) for a wildlife and landing corner at school.

Raykov B. E. has given the teacher a number of good advice on carrying out
excursions which are now actual. They are known as “Ten precepts of excursion
business” in the biology training technique:

Remember that excursion is not a walk, but obligatory part of studies.

Study the place where you conduct an excursion, find the theme and make the
plan.

Maintain the excursion theme, do not distract casual questions.

Tell only what is possible to show at excursion.

Avoid long explanations.
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Do not leave tourists only listeners, force them to work actively.

Do not throw tourists with many names: they will forget them.

Be able to show objects correctly and teach listeners to watch correctly: it
should be visible for everybody.

Do not tire tourists: they will cease to listen to you.

Fix the excursion in memory by the subsequent study of the material.

Excursions on location are divided on introductive, usually carried out in
autumn, current (during the whole academic year) and final (generalizing and
repeating the material), carried out in spring.

Introductive excursions have the purpose to interest pupils with the put
questions, observations and collected material. Final excursions are constructed to
familiarize pupils with the objects, the phenomena, regularities and so forth in nature
which they studied according to the textbook and in a class. Independent work on all
types of excursions develop interest, thinking, form research abilities, observation
and bring pupils to the laws of nature understanding, features of alive and
dependences of the wildlife on the person.

Excursions have a great value for the teacher as well. Having appeared together
with the pupils face to face with the nature, he clearly feels the duty of the naturalist
necessity to know and understand the live world. There is an understanding of the
necessity of collecting a herbarium, collections for educational process, to work with
descriptors, to improve the naturalistic abilities, botanical, zoological and ecological
knowledge. Without a sufficient possession of certain knowledge and abilities
carrying out the excursion in nature with children will always be problematic for the
teacher, and it means that pupils will not get due biological education.

Mass extracurricular activities

These are, for example, biological Olympiads, evenings, holidays, hours of
entertaining biology, and work on conservation. They are organized by the biology
teacher by means of a group of pupils.

The school biological Olympiads are conducted in two rounds. Usually a month
before the Olympiads a group of naturalists issues a bulletin about the order of its
carrying out, hangs out the list of the recommended literature.

The first round of the Olympiad is in writing including 2 or 3 questions,
demanding short concrete answers. For the second round of the Olympiad naturalists
prepare alive and fixed natural objects, effigies, tables, drawings and pictures of
plants and animals, anatomic preparations. All this is placed into sections: "Botany",
"Zoology", «Anatomy and human physiology», «The general biology».

In each department the Olympiad participants take tickets with one question or
task, asking to name a plant, animal or to tell whose traces are represented on the
drawing, or tell briefly about any object, the phenomenon.

The first round of the Olympiad may be carried out in absentia. Thus in a
specially issued bulletin pupils are offered to name the biological objects represented
on the drawings and pictures, to specify, for example, what animal species have the
traces, bites or other expressions of life, name these or those organs and tell about
their functions in an organism. The bulletin indicates literature. Written answers to
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questions the students put in a box, and then the teacher and a jury selected from
naturalists assess them.

The winners of school Olympiads are the applicants to the district or regional
competition.

Biological KVN, so common in schools are carried out following the example of
TV KVN. Several classes (parallel better) select two teams, each of which for 2 or 3
weeks prior to the beginning of competition prepares a biological greeting for the
rival team, questions, riddles, poems and stories on wildlife.

The leader from the naturalists prepares for KVN beforehand, and the jury
including the head, naturalist circle asset, class teachers, the chairman of the school
student's staff is elected for the teams work assessment during the competition. The
teacher - the organizer of KN directs all the work. He recommends participants the
corresponding literature, is interested in the course of game preparation, carries out
consultations, gives advice how to realize these or those ideas of teams more
interestingly.

Fans are invited to biological KVNs - all wishing pupils of school. Date of KVN
is announced beforehand: on the colourfully issued announcement in a school lobby.

Hours of entertaining biology are usually organized in classes or in parallel
classes. The duration of one lesson is an academic hour.

Circle members or certain pupils prepare beforehand under the direction of the
teacher each hour of the entertaining biology (botany, zoology or other). They select
necessary data from the recommended literature, assemble them, prepare visual aids.
When lessons have a game form (for example, a form of travel), leaders are chosen.

The leader offers pupils to have a travel, points stops during which circle
members prepared in advance report interesting data about plants (on entertaining
botany), about animals (on entertaining zoology), etc.

The leader may offer participants to guess any biological riddles, to solve
crossword puzzles, to answer quiz questions.

Various biological evenings, for example «Wood treasures», «Travel home
houseplants», «As superstitions» etc. are organized the same way. A great
preparatory work precedes every evening: the evening program is developed, the
topics of reports and messages are distributed between the organizers, its entertaining
part (quiz questions, biological games, crossword puzzles), amateur performances
(the poem, a performance), decorating, an exhibition of naturalistic works of pupils
are prepared.

Value of such preparation first of all is that pupils join independent work with
various popular scientific and reference books (to broaden their biological horizons),
comprehend and creatively process the found information. One of the most important
tasks of the school, connected with development of creative activity and
independence of teenagers, abilities to be guided in a flow of modern information is
thus realized. In cases when the teacher uses ready scenarios and offers the pupils
(speakers, leaders) to learn this or that text and to retell it at the evening, the teaching
and educational effect of the spent evenings is insignificant.

All school students take part in mass socially useful actions carried out by
school for the conservation, gardening of the school territory. This work is organized
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by the school administration, biology teacher, class teachers, naturalists, school
student's asset.

Circle members determine workload and the kind of work, receive necessary
Instructing, gain the corresponding abilities before each mass socially useful
campaign, and then, having distributed by classes, acquaint pupils with the
forthcoming work and help them during it.

The supervision diary. It is necessary to develop the ability to conduct and do a
sketch of the observable phenomena in the course of extracurricular work. The diary
should be an accessory of each observer, both making individual experiments and
supervision, and working on any general subject.

The supervision records give the chance to understand the observable material
carefully, to establish obscure questions; allow finding the committed mistakes, to
draw necessary conclusions.

Keeping diary is difficult, especially for the beginning researcher of the nature.
Many pupils cannot, and therefore do not like to write down supervisions. More often
it occurs because of ignorance what should be noted in the diary of supervision.

Particular attention should be given to keeping the supervision diary. For this
purpose it is necessary to specify in instructions, what exactly they should write
down. It is useful to get more often acquainted with the supervision diaries and to
note, what lacks in them, what records could be made on the basis of the seen. It is
expedient to read the records from good diaries. Organization of special competitions
on the best supervision promotes this work. Participants of competition are suggested
to conduct a supervision over any animal of a wildlife or over development and
growth of any plant which is grown up in a biology class, and write the story on the
basis of supervision.

Good records need to be constantly placed in the wall newspaper.

Extracurricular work is various, and consequently any unique form of keeping
the diary cannot be accepted.

It often becomes difficult to describe the seen. Therefore it is useful to
recommend the pupils to do sketches along with the supervision records. It is very
useful to place pictures of the observable objects in diaries.

Wall newspaper, bulletins, installations.

The big role in the organization of the extracurricular work on biology and
communication of circle members with other pupils belongs to the naturalist wall
press - to naturalist newspapers, bulletins, installations. The main lack of this kind of
activity is often shown in that they copy in «the newspapers» some interesting data
from magazines and other popular scientific literature, almost without reflecting in
the wall press the circle work as a whole and the work of separate naturalists. At the
same time the school press is necessary to have the data of the biological circle
activity. If a work on collecting seeds and fruits of trees and bushes, is planned for
example, the press should tell about its socially useful importance. Then in the
following issue of the newspaper it is necessary to give a series of notes about the
achievements of school and diligence of certain pupils in this kind of activity. The
school press should reflect the results of all independent researches of circle
members.
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Exhibitions of pupils’ works.

The exhibitions of the best works of pupils have great value in the development
of interest to the extracurricular work on biology. Their organization is most
expedient for dating of any biological evening (or a holiday), a concluding session of
a circle, the beginning of academic year.

Supervision diaries of pupils, pictures made in the nature, collections and
herbariums, the grown-up plants and so forth can be presented at an exhibition. An
exhibition is possible to name, for example, «Summer works of pupils», «Gifts of
autumn», «Work of young naturalists in wood nursery», etc. It is necessary to supply
the exhibits with labels with the indication of the name of work and its performer.

The exhibition is organized in a biology class or school hall. It should be open
for everybody (pupils, parents) after lessons. It is necessary to organize the duty of
the naturalists at an exhibition. It is useful to appoint guides from among the best
naturalists for acquaintance with the works of pupils. It is useful to have the visitors’
book in which the young naturalists circle work assessment will be given.

4) Methodical support

Educational films, filmstrips, slides, videos, literature, relating to a considered
theme etc.

Independent naturalists” work on the considered theme consists in carrying out
the experiments and the nature supervision, a wildlife corner, in work with popular
scientific literature with the subsequent paper making, production of visual aids.
Though circle members carry out the tasks taken on the introduction lesson
independently, they can always receive additional explanations at the head of a circle
who should be interested in a course of their independent work.

Naturalists report on the done work at the reporting meeting of a circle: they
show collections, pictures of studied objects, read the records of the carried-out
observations. At the same time the editorial of a circle issues the newspaper on the
entrusted materials.

5) List of literature

1. Biology. (Diversity of living organisms) K.Kayym, Satimbekov R.
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Atamura 2007.
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3. Biology. Textbook. E.Ochkur, L.Amanzholova, R.Zhymabaeva. - Almaty
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5. Biology. Methodological Guide. A.Solovyeva, I.llyasova. - Almaty Atamura
2009.

6. Biology. Zhymys dopteri. A.Solovyeva, l.llyasova, A.Manzhuga. - Almaty
Atamura 2009.
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Conclusion

The additional education and extra-curricular activities provide a wide scope for
the development of educational training. They are organized taking into account the
interests of pupils. Pupils broaden and deepen their knowledge acquired in the
classroom in a bright and interesting form and realize its wide use in practice and in
life. Pupils get a great desire to learn new things and to understand as much as
possible. It requires teacher’s great creative initiatives and training.

Sometimes to conduct extracurricular activities becomes more difficult for a
teacher than to conduct a usual lesson. Extracurricular activities also require pupils’
participation in the preparation of: design of a classroom, presentation of
experiments, publication of wallpapers, preparation of reports and abstracts. Only
mutual and interested cooperation of two sides: the teacher and the pupils will lead to
a common result, that is, to the organization of a really interesting, useful, exciting
and cognitive event.

The teacher finds the most effective forms of extracurricular activities on the
subject due to specific conditions of pedagogical work, pupils’ interests and his own
ideas.

Such work is useful not only for pupils but for a teacher as well. It helps him to
get to know his pupils better, develops his organizational abilities, makes him to be
aware of the latest achievements in science and technology and to work creatively on
himself.

Extracurricular activities open up broad opportunities for developing both
pedagogical creative initiatives of a teacher and diverse cognitive activities of pupils
educating them. During extracurricular activities pupils develop their creative
abilities, initiative, observation and independence, acquire labour skills, develop
intellectual and mental abilities, develop insistency and industry, deepen their
knowledge of plants and animals, develop an interest towards the environment, learn
to apply studied material in practice. Natural and scientific worldview of pupils is
also developed. Also, extracurricular activities contribute to the development of
Initiative and collectivism.

All kinds of extracurricular activities include a common principle of educational
teaching implemented in the system and development. All kinds of extracurricular
activities are connected and complement one another. There are direct
communication and feedback during extracurricular work. Kinds of extracurricular
activities allow to lead pupils from the individual work to a teamwork which acquires
a social direction and is of great importance for the education.

Extracurricular activities held in the whole system of teaching process develop
all-around interests of pupils, independence in their work, practical skills, their world
view and thinking. The forms of such activities are very diverse but according to the
content and methods of implementation they are connected with a lesson; during the
lesson pupils get some interest which later finds its satisfaction in some forms of
extracurricular activities and then gets the development and consolidation of the
lesson.

Pupils’ interests are often very particularistic limited just by collecting and
amateur attitude towards definite animals. The task of a teacher is to increase pupils’
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Interests, to educate a literate person who loves science and is able to study the
nature. Definite ideas about material reality that surrounds pupils are formed while
doing experiments and longtime observations of natural phenomena. Observations
done by pupils, for example, the development of plants or butterflies (for instance,
cabbage white butterfly) leaves a very deep impression and strong emotional
experiences in their minds.
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Appendix 1

The abstract of the integrated lesson «English and physics» in the 10™
grade

Integrated lesson «English and physics» in the 10" grade

Educational and methodical development of the integrated lesson English +
physics, devoted to the force of universal gravitation; the material is applicable for
the 10th grade.

Author: Klyueva Nataliya Vladimirovna

English teacher MBOU SS Ne27 named after Yu.S. Kuchiev, Vladikavkaz

Theme: «The Force of Gravity»

Aims:

- to acquaint students with the concept of gravitational force.

- to establish the links between the force of bodies attraction, their masses and
the distance between them.

- to conduct the actualization of the knowledge acquired

Procedure:

1) Organizational moment

L. Leshchenko's song “Gravity” is switched on and the image of planetsis shown
on slides.

Physics teacher: Good morning, dear pupils.

English teacher: Good morning, dear pupils. Today we are going to have an
integrity lesson. The theme of our lesson is «The force of gravity»

2) Introduction of the new vocabulary on the theme

English teacher: Let’s look at words connected with the theme of the lesson

Gravity —

Gravitational —

The Solar System —

Pluto —

Jupiter —

Mercury —

Exert —

Weight -

Elliptical —

To split —

To measure —

The force of friction —

3) Studying the new material

Physics teacher: Our Earth flying in boundless open spaces of the Universe, is
the knowledge centre, that brain which the Universe learns itself with. The person
since ancient times knows the force making all bodies fall on the ground. But till the
17th century only the Earth was considered to possess this property.
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English scientist Isaac Newton generalized the laws of bodies’ movement in the
Universe and proved that there were forces of a mutual attraction between all bodies.
He called them forces of mutual gravity.

English teacher: The English physicist and mathematician Isaac Newton was
one of the greatest scientists of all times.

His theories revolutionized scientific thinking and laid the foundation of modern
physics. His book “Principia of Mathematic” is one of the most important words of
modern science.

Newton discovered the law of gravity and developed the three laws of motion
that are still in use today.

He was the first person to split the white color of the spectrum and his research
of the light led him to design a reflecting telescope.

Newton was also one of the pioneers of a new branch of mathematics called
calculus.

Physics teacher: Every body is drawn to Earth. Under the gravitation influence
rain drops fall, avalanches descend from mountains and there is a set of other
phenomena.

English teacher: The force of gravity acts between any two bodies of matter.
Everything on the Earth is pulled down to the Earth’s surface by gravity, and this pull
gives you weight. Gravity, like other forces, is measured in newtons (N), exerts 9, 81
N on every 2/2 pounds (1kg) of matter.

Physics teacher: Newton's merit is not only in his ingenious guess about the
bodies’ mutual attraction, but also that he has managed to prove the law of universal
gravitation: «Two any bodies are drawn to each other with the force which module is
directly proportional to the product of their masses and is inversely proportional to
square distance between them,

F=Gm;m,/r

where m; u m, — masses of co-operating bodies, r — distance between bodies, G
— the factor of proportionality identical to all bodies in the nature and called a
constant of universal gravitation, or gravitational constant,

G - the gravitational constant, it is equal to the force of a gravitational attraction
of two bodies weighting 1 kg, being at distance of 1 m one from another.

G=6,67 -10 MH - M* /xr’

The force of the bodies' mutual attraction is always directed along a straight line
connecting these bodies

4) Actualization of the knowledge acquired

English teacher: So Gravity is the force of attraction between objects and the
bigger the mass of an object the bigger the force of gravity. Besides the force of
gravity depends on the distance between objects (the more distance — the more force
of gravity)

Now let’s try to use information that you have got in following questions

a) Why don’t we see how objects in the room pull each other despite the force of
gravity?

(Because of the force of friction that is bigger than the force of gravity)

b) How will planets move if the Sun’s gravity disappears?
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(The planets will not move in orbits and leave the Solar System)

c) Does a man pull the ground on which he stands? A flying plane? A
cosmonaut in the space station?

(Yes, the force of gravity acts between any objects)

d) What should we do if we want to increase the force of gravity between
objects?

(We should decrease the distance between them)

e) What force causes high and low tides in seas and oceans?

(The Moon’s gravity that pulls the Earth)

f) Every planet has an orbit. Why do planets move in orbits and don’t fall
towards the Sun?

(It’s because of the force of gravity. Because of the Sun’s gravity each planet
would fall straight towards the Sun if it was not moving sideways at high speed. The
Earth travels at 30 km/sec. This is exactly the right speed to keep it moving in a circle
called an orbit)

g) On which of these planets would the Sun’s gravity be strongest and why?

1. Mercury

2. Earth

3. Pluto

(On Mercury because it is closer to the Sun)

h) Which of these planets would attract objects towards it most strongly and
why?

1) Mercury

2) Earth

3) Jupiter

(Jupiter because it has the biggest mass)

Physics teacher: Let us solve the following task:

Find the force of a gravitational attraction between two bodies weighing 60 kg
and 50 kg if they are at the distance of 1 m.

It is given: Solution:
m; = 60 kg F=Gm,m,/r?
m, = 50 kg
r=1m G=6,67-10™
Frp - ? Frp=20,01-10°=2-10"H

Thus, the force of a gravitational attraction appeared to be insignificantly small
because of the small mass of the bodies.

5) Fixing the knowledge gained

English teacher: Say if the flowing statements true or false

- Gravity is the force of attraction between objects. (true)

- The force of gravity is measured in kilograms. (false)

- The bigger the mass of an object the bigger the force of gravity. (true)

- The Sun has a very large mass, so it exerts a large pull of gravity on everything
in the solar system. (true)
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- The force of gravity acts only on the Earth. (false)

- The Sun’s gravity holds the planets in an orbit around them. (true)

- The planets do not fall towards the Sun because they are moving sideway at
high speed. (true)

6) Summing up the results of the lesson

English teacher: Our lesson is over. Thank you very much for our attention and
work.

Physics teacher: Our lesson is over, but our desire to study the Universe is
infinite. Probably, in the near future the Universe will open new riddles for us. Let's
remember great Newton's words: «I do not know, what | can seem to the world, but
to myself I seem only the boy playing on the sea coast, having a good time to that
from a time to time | find a stone more florid, than ordinary, or a red washbasin while
the great ocean of truth is spread before me unexplored».
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