®r1042-1.06-2021-03

KaTanor aneKTuBHbIX AUCLUNIUH

6B01 - [Negarornyeckme Hayku
(Kog v knaccudumkaums o6nactu o6pasoBaHus)

6B015 - [NoaroTtoBKa yuuTesnen no eCteCTBEHHOHay4YHbIM npegMeTam
(Kop 1 knaccudmkaums HanpaBieHUst NOArOTOBKM)

0114

(Kogz B MexxayHapoaHoii cTaHAapTHOM knaccudukaumum o6pas3oBaHus)

B013 - MNogrotoBka yuutenen 6Monorum
(Kog v knaccudmKaumsa rpynnbl o6pa3oBaTesibHOM NporpaMMmbl)

6B01517 - Buonorus (IP)

(Ko 1 HaumeHoBaHWe o6pa3oBaTeNlbHOW NPOrpaMMbil)

6akanaBp
(ypoBeHb NOArOTOBKM)

Ha6op 2025 roga

Cemen 2025



PaspaboTtaHo

AkapemMunyecknm komuteTom Ol 6B01517 - Bruonorusa (IP)
PykoBoantenb AK Paxum»xaHoBa A.M.

MeHenxep O KapmyxameTosa PaylwaH Opas6aeBHa

PaccMoTpeHo

3acefaHnn  Coseta BbICLUEN LUKOJIbI ECTECTBEHHbIX HayK
PeKOMeH0BaHO K YTBEPXAeHNIO Ha AKALlEMUYECKOM  ~Opate yHUBepcuTeTa
oT «13» mapt 2025r.

YTBepxxaeHo
Ha 3acefiaHuK AkafeMunyecKkoro coseTa yHuBepcuteTa npotokon N2 4 «18» mapta 2025 .



OcHOBbI NpaBa M aHTUKOPPYNLUOHHOW KYNbTYpbl

Linkn gucumnnmHbl O6Leo6pasoBaTesibHble ANCLMMINHDI
Kypc 1

KonunyecTBo akafemMunyecknx KpeanTos 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI
Uenb aucymnnnHbel - n3ydeHne KOYeBbIX MPaBOBbIX MOHATUN , MPUHLUMMNOB U HOPM, MEXaHU3MOB 3alUMUTbl PaB rpakjaH, a Takxe
¢opMupoBaHue aHTUKOPPYNLUYUOHHOIO CO3HaHUS B OGLUECTBE C Lie/IbI0 NPEAYNPEXAeHUs npaBoHapylleHni. Kypc BKOYaeT aHaams
3aKoHOAAaTeNbCTBa, MEXaHU3M 60pb6bl C KOPPYNLMEN U STUYECKUX CTaHAapToB. OCHOBHOE BHUMaHWe yAensieTcsl pa3BUTUIO NPaBoBOM
rpaMoOTHOCTU U MOHUMAaHUIO POJIN KaXX[Oro rpaxgaHnHa B ojAep)xaHnmn npaBoropsigKa u crpaBefnBoCTy.

Lienb nsyyeHus aucuunnmHbl
copmmupoBaTb CUCTEMY 3HaHWI MO MPOTUBOAENCTBUIO KOPPYNUUM M BbipaboTaTb Ha 3TOM OCHOBE rpa)K[aHCKyr MO3ULMIO M0
OTHOLLEHUIO K JaHHOMY SIBJIEHUIO;

- BHeApsiTb BO BCeX HarnpaB/ieHUsIX JAesTe/IbHOCTU yHUBepcuTeTa aHTUKOPPYMNUMOHHYIO MONNTUKY, YCMEWHO peasin3oBbiBaTb
AHTUKOPPYNLUNOHHYIO CTpaTernto yHnsepcuterta Lllakapuma

PesynbraTbl 06y4eHus
ON1 Pa3BuBaTb COGCTBEHHYH) MOPaJIbHYIO U [PaXX[aHCKY0 MO3nUMIO, [EeACTBYsSs B COOTBETCTBUU C COLMaSIbHbIMU, [e/10BbIMY,
KY/IbTYPHbIMY, MPaBOBbIMU U 3TUYECKUMM HOPMaMM Ka3axCTaHCKOro OOLeCTBa, MUCOJ/b3ys OCHOBbI COLMasIbHO- MOUTUYECKHUX,
9KOHOMMYECKMX W MPaBOBbIX 3HaHWIA, LEMOHCTPUPYS JINYHYIO U NPOGECCHOHaIbHYIO KOHKYPEHTOCHIOCOOHOCTb

PeaynbraTbl 06y4eHuMs No AucuunanHe
pasBuBaTb COGCTBEHHYIO MOPasbHYlO W [PaXAaHCKYO MO3UUMIO, JENCTBYS B COOTBETCTBUMM C COLMasIbHbIMM, [E/I0BbIMMY,
KYNbTYpHbIMY, NPaBOBbIMU U ITUYECKUMM HOPMaMU Ka3axCTaHCKOro O6LYecTBa, MCMOJb3ysl OCHOBbI COLMasbHO- MOIUTUYECKHUX,
9KOHOMMYECKMX U PaBOBbLIX 3HaHWUM, IEMOHCTPUPYS JINYHYIO U MPOPECCHOHANbHYIO KOHKYPEHTOCMOCOGHOCTb
pasBuBaTb COGCTBEHHYIO MOPasbHYl0 W T[PaXAaHCKYO MO3NUMIO, JENCTBYS B COOTBETCTBMM C COLMasIbHbIMM, [E/T0BbIMMY,
KyNbTYpHbIMY, NPaBOBbIMU U ITUYECKUMM HOPMaMU Ka3axCTaHCKOro O6LYecTBa, MCMOJb3ysi OCHOBbI COLMasibHO- MOIMTUYECKHUX,
9KOHOMMYECKMX U PaBOBbLIX 3HaHWUM, IEMOHCTPUPYS JINYHYIO U MTPOPECCHOHANBbHYIO KOHKYPEHTOCMOCOOHOCTb

MpepekBU3NTHI
LLIKONIbHbI KypC

MocTpekBu3nUTbI
Bbasosbie v npogpunnpyroiymne gucymnanHbl O

OcHoBbl (PMHAHCOBOW FPaMOTHOCTU

Liukn gucumnnmHbl O6LweobpasoBaTesibHble AUCLUMUHDI
Kypc 1

KonunyecTBo akafieMmyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUI OK3aMeH

KpaTkoe onucaHue copepXxaHusa QUCLUMAUHDI

Llenb gncuymnnnHbl Hanpas/jeHa Ha (POPMUPOBaAHUE ¥ CTYAEHTOB 6a30BbiX 3HAHUIA M MPAKTUYECKUX HABbIKOB yrpaBeHUs] JINYHbIMU
¢uHaHcamn. B pamkax Kypca wu3y4aroTCsl KJIHOYEBbIE 3KOHOMMYECKME MOHATUS, MPUHLMIMbI pPalyMOHaIbHOMO 6HOAXETUPOBAHMS,
WHBECTMPOBaHUS, COEPEXEHWIt U 3alyuTbl OT (UHAHCOBbIX puUckoB. Ocoboe BHUMAHWE yAenseTcs BOrpocaM KpeAWTOBaHWS,
MHBeCTUPOBaHus, (uHaHcoBbIx yciyr. OCBOeHUe Kypca MOMOXET CTyAeHTaM MpPUHMMaTb O60CHOBaHHbIE (PUHAHCOBbLIE PELLIEHNS,
n36exartb [0JIrOBble JIOBYLUKH, (PUHAHCOBbIE MUPaMuibl N 3GHEKTUBHO yrpaB/IsiTb CBOUMU CPEACTBAMM.

Llenb usyyeHus aucuunnmHbl

¢opmupoBaHme 3HaHMI M HaBbIKOB (PUHAHCOBOW rpaMOTHOCTH ¥ CTYAEHTOB BbICLUEr0 y4e6HOro 3aBefEHNs NOCPELCTBOM OCBOEHUS
6a30BbIX (PMHAHCOBO- 3KOHOMUYECKUX MOHATUM, OTPaXKaroLUMX BaxkHesLlume ciepbl UHAHCOBLIX OTHOLIEHWUM, @ TakXe yMEeHWH u
KOMMETEHUMI, MO3BONIAOWMX IPHEKTUBHO B3aUMOAENCTBOBATb C LUMPOKUM KPYroM (UHaHCOBbIX MHCTUTYTOB, TakKuX Kak GaHKM,
BaJIlOTHas cUCTeMa, HasloroBbIN OpraH, 6U3Hec, MeHCUOHHasl cucTema.

PesynbraTbl 06y4yeHus

ON71 PasBuBaTb CO6CTBEHHYH) MOPasIbHYH W [PaXKAaHCKyro Mo3numio, AENCTBYS B COOTBETCTBUM C COLMAsIbHbIMK, [E/10BbIMY,
KY/IbTYPHbIMY, MPaBOBbIMU U 3TUYECKUMU HOPMaMM Kal3axXxCTaHCKOro O6LLEeCTBa, MCOJb3ysi OCHOBbI COLMAbHO- MOJIUMTUYECKMX,
9KOHOMMYECKUX M PaBOBbIX 3HaHWUM, JEMOHCTPUPYS JINYHYHO U NMPOpECCUOHaIbHYHO KOHKYPEHTOCNOCO6HOCTb

PesynbraTbl 06y4eHus No gucuunanHe

pa3BuBaTb COGCTBEHHYH) MOpPAaJIbHYIO W T[PaXAaHCKyro MO3ULnIo, [EeNiCTBYS B COOTBETCTBUM C COUMAsIbHbIMY, [E0BbIMMY,
KY/IbTYPHbIMY, MPaBOBbIMU U 3TUYECKUMU HOPMaMM Ka3axCTaHCKOro O6LLEeCTBa, MCOJb3yss OCHOBbI COLMAabHO- MOJIMTUYECKMX,
9KOHOMMYECKMX M PaBOBbIX 3HaHWI, AEMOHCTPUPYS INYHYIO U POGECCHOHATbHYIO KOHKYPEHTOCHIOCOOHOCTb

MpepekBU3NTbI

LLIKonbHbI KypC

MocTpekBu3uThbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O

OCHOBbI 3KOHOMUKM U npeanpunHnMartesibCTtea

Limkn aucumnnuHbl 06LeobpasoBaTesibHble AUCLMIMINHDI
Kypc 1

KonunyecTBo akaieMnyeckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onncaHue cogep)xaHusi AUCLMMNIIUHDI

AuvcuynnnnmHa wusydaeT  GyHAaMeHTaslbHble 3KOHOMMWYECKME MPUHUMIbI, PbIHOYHbIE MeXaHu3Mbl, GOPMbI CO6CTBEHHOCTU U
3aKOHOMEPHOCTH XO3ANCTBEHHOW AEATesbHOCTU. Kypc oxBaTblBaeT KJtOueBble acrekTbl Crpoca M MPEeAsIONeHNs, KOHKYPeHLuH,
Hasloroo6/10XeHns, GUHAHCUPOBAHUS, MHBECTUPOBAHWS U 6u3Hec- naaHupoBauus. 0co6oe BHUMaHwe YyAenseTcs pPa3BUTUID



MPeAnpPUHNMATENIbCKOrO MbILLJIEHUS], aHa/IM3y PUCKOB M CTpaTerusiM ynpasfieHusi 6UM3HECOM, YTO MoMoraeT copmupoBaTb y
006yyaroLUMXCA NPaKTUYECKnNe HaBbIKN BeAEHUS GU3HeCa, NPUHATUS SKOHOMUYECKM 060CHOBAHHbIX PeLLeHMN.
ueﬂbM3yquMﬂAMCHMnnMHH

lNonyyeHne nNpakTUYeCKnxX HaBbIKOB OCYLLECTBIEHUS MPEANPUHNMATESIbCKON AEATE/IbHOCTU Ha OCHOBE U3YYEHUs TEOPUN U MPaKTUKU
npeanpuHUMaTeNbCTBa Kak CUCTEMbI SKOHOMUYECKMNX, OPraHn3aLMOHHbIX U NPaBOBbIX OTHOLUEHWI MPeAnpUHUMATEIbCKUX CTPYKTYP.
PesynbraTbl 06y4eHus

ON71 PasBuBaTb CO6GCTBEHHYH) MOPasIbHYH W PaXKAaHCKyo Mo3uumio, AENCTBYST B COOTBETCTBUM C COLMAsIbHbIMK, AE/T0BbIMY,
KY/IbTYPHbIMY, MPaBOBbIMU U 3TUYECKUMU HOPMaMM Ka3axCTaHCKOro O6LLEeCTBa, MCMOJb3yss OCHOBbI COLMAabHO- MOJIMTUYECKMX,
9KOHOMMYECKUX M MPaBOBbIX 3HaHWUM, JEMOHCTPUPYS JINYHYIO U MPOpECCUOHaIbHYHO KOHKYPEHTOCMIOCO6HOCTb

PeaynbraTbl 06y4eHuMs No AucuunanHe

pa3BuBaTb COOCTBEHHYIO MOPAJIbHYyO M TPaXAaHCKyr MO3UUUIo, AENCTBYS B COOTBETCTBMM C COLMasibHbIMK, [€/10BbIMY,
KYJIbTYPHbIMY, MPaBOBbIMU U 3TUYECKUMM HOPMaMM Ka3axCTaHCKOro OOLYeCTBa, MCMOSb3Ys OCHOBbI COLMAsIbHO- MOUTUYECKUX,
9KOHOMMYECKMX M PaBOBbIX 3HAHWH, AEMOHCTPUPYS JINYHYIO U MPOGHECCHOHATLHYIO KOHKYPEHTOCMTOCOOHOCTb

pa3BuBaTb COOCTBEHHYIO MOPAJIbHYIO M TPaXAaHCKyr MO3UUUIo, JENCTBYS B COOTBETCTBMM C COLMasbHbIMK, [€/10BbIMMY,
KY/IbTYPHbIMY, MPaBOBbIMUA U 3TUYECKUMM HOPMaMM Ka3axCTaHCKOro OOLeCTBa, MCMOJ/b3Yys OCHOBbI COLMAsIbHO- MOUTUYECKUX,
9KOHOMMYECKMX M MPaBOBbIX 3HAHWH, AEMOHCTPUPYS JINYHYIO U POGHECCHOHATbHYIO KOHKYPEHTOCTOCOOHOCTh

MpepekBU3NTHI

LLIKONbHbIV KypC

MocTpekBusuThbI

basosbie v npogpuanpyroymne gucymnanHbl Ol

YcToiumeoe pa3BuTUE, 3KOJ1I0rmd U OCHOBbI 6€30MacHOCTM XXU3HeesaTeNlbHOCTH

Limkn ancumnnuHbl 06LeobpasoBaTesibHble AUCLMUIMIINHDI
Kypc 1

KonunyecTtBoO akaieMnyecknx KpegmTon 5

dopma KOHTpONA 3HaHMI JK3ameH

KpaTkoe onucaHue copep)xaHusa QUCLUMAUHDI

JaHHas gucymnanHa cocpefoToyeHa Ha 06y4eHUn 0CHoBaM 6€e30MacHOCTY B Pa3/INYHbIX acreKTax XWU3HY, @ TaKXKe Ha UCCIeJOBaHNN
B3auMOAENCTBMS YesnoBeka ¢ npupogoi. OHa oxBaTbiBaeT MpobreMbl OXpaHbl OKPYyXaroljeys cpedbl M BK/IKOYAET B Ce6s HaBblKU
OLEHKM u pa3paboTKu CcTpaTerni A8 peLieHusl r106asbHbIX 39KOJIOTMYECKMX M CoLMasibHbiX BbI30BOB. B pamkax Kypca
paccMmaTpuBaroTCA BOMpoChbl 6e30M1acHOCTU BOAHbIX PECYpCOB, KadyecTBa BO3A4yxa, Aerpagauunu 3emesib, Mpof0BOJIbCTBEHHOM
6€30MaCcHOCTH, @ TakXe NPUPOAHbIX N TEXHOTEHHbIX KaTacTPO(, BbI3BaHHbIX YE/TOBEYECKON [eATeNIbHOCTbIO, 1 METOAOB 3alnTbl OT
HUX B KOHTEKCTE Liesieii yCTOMYMBOro pa3BuTHs.

Llenb u3yyeHus aucuunnmHbl

OcHOBbI 6€30MaCHOCTY XN3HE[EATENIbHOCTH — 3TO (POPMUPOBaHNE 3[0POBOro, 6€30MacHOro NOBEAEHUS B BbiITy, @ TaKXe NpaBuiibHbIX
AeicTBui npyu BOZHMKHOBEHUM pa3nnyHbix YC, nosyyeHne Heo6X04UMbIX 3HaHWI, HaBbIKOB OKa3aHusl MEPBUYHbIX MEP MEeAULMHCKOM
MOMOLLYM KaK caMOMy Ccebe, TaK U PSIAOM HaxOAALMMCS NOCTPaZaBLINM JIFOLSM.

PesynbraTbl 06y4yeHus

ON1 Pa3BuBaTb COGCTBEHHYH) MOPaJIbHYO W TPaX[AHCKYO MO3UUMIO, [eACTBYsSS B COOTBETCTBUMU C COLMaSIbHbIMM, [€/10BbIMMY,
KY/1bTYPHbIMW, NpaBoBbIMN N 3TUYECKUMU HOPMaMU Ka3axCTaHCKOIo 06LueCTBa, UCIroJib3ys OCHOBbI coLunasibHO- MOJINTUYECKUX,
9KOHOMMUYECKUX M PABOBbIX 3HaHWUM, JEMOHCTPUPYS JINYHYIO U NMPOpECCUOHaIbHYHO KOHKYPEHTOCMOCO6HOCTb

PesynbraTbl 06y4eHuMs No AucuunanHe

OPUEHTUPOBATLCS Ha 340POBbIN 06pa3 XU3HW /19 06ecrieYeHUs yCTONYMBOro pa3BUTUS 06LiecTBa M MPUPOAbI, MOJHOLEHHOM
coymnasibHoU U NPogpeccuoHaIbHO AeATENIbHOCTH

pa3BuBaTb COGCTBEHHYH) MOpPAaJIbHYIO W T[PaX[aHCKylo Mo3uLnto, A[EeNCTBYA B COOTBETCTBUM C COUMasIbHbIMY, JE0BbIMMY,
KYJIbTYPHbIMY, MPaBOBbIMA U 3TUYECKUMMU HOPMaMM Ka3axCTaHCKOro OOLYeCTBa, MCMOJSb3Yys OCHOBbI COLMAsIbHO- MOSUTHYECKHUX,
9KOHOMMYECKMX M PaBOBbIX 3HaHWH, AEMOHCTPUPYS INYHYIO U MPOGECCHOHATLHYIO KOHKYPEHTOCHIOCOOHOCTb

MpepekBU3NTbI

LLIKonbHbIA KypC

MocTpekBu3uThbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O

CDOpMMpOBaHVIe LLeHHOCTEN UHK/THO3UBHOIO OGLIJ,ECTBa

Limkn ancumnnuHbl 06Leo6pasoBaTesibHble AUCLMIMINHDI
Kypc 1

KonunyecTBo akaieMn4eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

AvecynnnnHa HanpaBneHa Ha pasBUTUE y CTYAEHTOB MOHUMAaHWS L{EHHOCTEN WHKIIH03UM, YyBaXKeHUS K MHOroo6pasmio U paBeHCTBY
BO3MOXHOCTeN 1 [focTyna K obpasoBaHuto auy ¢ O, B xofe usyyeHusi Kypca obyyaroLymecs 0CBanBaroT NPUHYNNbI MHKITHO3UBHOM
MPaKTUKK, aHa/IM3UPYIOT NPaBoOBbIe M 3TUYECKME acreKTbl MHKIIH03UM, a TakxKe OPMUPYIOT HaBbIKi 3(GHEeKTUBHOro B3aMMOZENCTBUSA
B MYSIbTUKYNIbTYPHOM-MHKIIO3MBHOW cpege. [porpamMma croco6cTByeT pa3BUTUIO COLMaIbHON OTBETCTBEHHOCTM M TOIEPAHTHOCTU KaK
KJ1H04eBbIX NPOpecCnoHanbHbIX KOMIETeHL M.

Lienb u3yyeHuss aucUuUnIuHbI

Lienbto faHHOro Kypca siBasieTcsl coBeplLieHCTBOBaHUE CAeAYOLMX obaacTel negarornyeckoi KOMNeTeHTHOCTY:

+  KomneTeHyumn B 0651aCTH Nefarornku n AM[aKTUKu

+ 06n1acTb KOMMETEHUUM AJ151 paboyel cpeabl yuntenen

PeaynbraTbl 06y4eHus

ONT Pa3BuBaTb COGCTBEHHYHO MOPAJIbHYyO M TPaX[aHCKy0 MO3ULMIO, AEACTBYS B COOTBETCTBUM C COLMAsIbHbIMY, [EI0BbIMMY,
KYNbTYpHbIMY, NPaBOBbIMU U ITUYECKUMM HOPMaMM Ka3axCTaHCKOro O6LYecTBa, MCMOJ/b3ysl OCHOBbI COLMasIbHO- MOUTUYECKHX,



9KOHOMMYECKMX U PaBOBbLIX 3HaHWUM, IEMOHCTPUPYS JINYHYIO U TPOPECCHOHANBHYIO KOHKYPEHTOCMOCOGHOCTb

PesynbraTbl 06y4eHuMs No AucuunanHe

Bynywme y4ntesns, KOTopble JEMOHCTPUPYIOT KOMIETEHTHOCTb, MOTYT:

+ onpeaennTb MHANBUAYasbHble 06pa3oBaTesibHbIe MOTPEGHOCTH, KOTOPbIE BJUAIOT Ha y4acTue n obydeHne B pazHO06pasHo rpyrrne
obyyaroLmxcs;

« wucnonbsoBatb WKT u BcrioMoratesibHble TEXHOJIOMMM AN NOALEPXKKN O6YyYEeHMs] O00yqaroLMXCs U WX BKIHOYEHUSI B
o06pa3oBaTesibHbIN rpoLecc.

* 06yyaTb LHEHHOCTSAM U MOAX0AaM, CTOCO6CTBYHOLMUM COTPYAHUYECTBY U UHKITHO3UBHOCTH;

*  [o4AepXuBaTh COTPYAHNYECTBO B COO6LYECTBE (YYNTENS, yyaLlnecs, POANTENN/OMNeKyHbl).

- paspabaTbliBaThb M MPUMEHSTb METOAbI 06YYEHUs], BOCIMTaHUS, OLeHUBaHUS B Pa3/inyHbIX TUMax o6pa3oBaTe/ibHOM Cpelbl C y4eTOM
MPUHLMMOB IMYHOCTHO-OPUEHTUPOBAHHOIO, KOMIETEHTHOCTHOIO, UHKJIFO3UBHOIO MOAXOA0B

- BbICTpauBaTb MPOGeCcCUOHaIbHbIE B3aUMOOTHOLUEHUS] AN1S1 KOHCTPYKTUBHOM Mefarornyeckost M o6LYeCTBEHHON [esTe/IbHOCTY,
COOBCTBEHHOIO Nefarorn4eckKoro pasBuTUs 1 61aronosnydus

MpepekBU3NTbLI

LLIKonbHbIN KypC

MocTpekBu3uThbI

Meunxonorua B 06pa3oBaHny 1 KOHLUENLunN B3auMoZencTB1S U KOMMYHUKaLnm

LiuTonorusa, rucronorusa u 3M6pI/10110I'I/1ﬂ

Livkn ancumnnuHbl BazoBble guCLMNANHDI
Kypc 1

KonunyecTBo akaieMnMyeckumx KpeauTos 6

(dopma KOHTPOJIA 3HaHWI dk3amMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUMINHDI
Byaywme yunutens obnagaror pyHAaMeHTasIbHbIMU 3HAHUSAIMMU O CTPOEHUM M MPUHLMNAX KU3HEHEATE/IbHOCTU KIIETKM, CY6KIETOYHbIX
KOMIMOHEHTaXx, MX CTPYKTYpe U PyHKLUSAX, @ TaK)KE 0COBEHHOCTSIX AIMBPHUOHAIbHOIO Pa3BUTHUS. VIMEIOT HaBblku pa6oTbl C ONTUYECKMMU
npuéopamy, ymeroT paboTaTb C rucTonpernapatamm M (QUKCUPOBAHHbIM MaTepuasioM, BJAZEHT TEXHUKOW MPUrOTOBJIEHMUS
MuKponpenapaToB. byayume yuutens, AEMOHCTPUPYIOLUME KOMIETEHTHOCTb, MOryT: CPpaBHWBAaTb CTPOEHUE KIIETOK JKMBbIX
OpraHnsmMoB, (yHKUMM OpraHouzoB; ONMUCbIBaTb MOPQOSOrNYecKne npU3HaKm OpPraHoMZoB, CYOKIETOYHbIX CTPYKTYP, BUAbI U
MOpP(OJIOrnIo TKaHel; CpaBHMBATb COCO6bI Pa3MHOXEHUS XUBbIX OPraHU3MOB, MX 3MBPHUOIOTNIO; MPUMEHSATbL Ha MPaKTUKe METOAbI
LIMTOSIONMYECKMX M TUCTOSIONMYECKUX UCCNIe0BaHNI; O6bACHATL BUAbI MEXaHN3MbI K1ETOYHbIX e/1eHUA.
Lienb u3yyeHuss aucuunimHbl
Lenbto faHHOro Kypca sBASETCA NOBbILLEHUEe CeAyroLmx 061acTes NnpeaMeTHbIX KOMMNETEHLN:

KomneTeHUmn KOHLENTyalbHO-TeOPETUYECKUX 3HAHWI

KomneTeHuun B npoBegeHNm HayYHbIX UCCe[0BaHWI

KomneteHunm npumeHenns B Hayke (9)

PesynbraTbl 06y4yeHus

ON6 OcyujecTBnsiTb BbIGOP METOZOI0rMN AJ1s1 NAaHUPOBAHWS, NMPOBeAEHUS, cb6opa M 06paboTKM AaHHbIX 17a6opaToOPHbIX U MONeBbIX
ncenegoBaHum

ON9 Ucnonb3oBaTb KOHLUeENTyaslbHble TEOPUU M 3aKOHbI €CTECTBEHHbIX ANCLUUNINH [/ 00bACHEHUS] 3aKOHOMEPHOCTEH, SIBIEHUI 1
npoueccos B Npupoae, GopMUPoBaHUS LieJIOCTHOIO NMpeACTaB/IeHUs1 06 eCTECTBEHHOHAYYHOM KapTuHe Mupa

ON11 AHanusupoBaTb YPOBHEBYH) OpraHM3auuio XWUBOW NPUPOAbI, 6MOIOMMYECKYIO NMPUPOAY M COLMaNIbHYHO CYLYHOCTb YesI0BEKa,
AEMOHCTpupoBaTb Hay4YHoe MUPONOHUMaHNE, 3KOJIOTMYeCKYO U TeHeETUYEeCKYHO rpaMOTHOCTb

PesynbraTbl 06y4yeHUs N0 AUCLMUMIIMHE

OCYLeCTBISATb BbIGOP METOAOI0rMU A8 NIaHUPOBaHUS, NPOBesAeHus, c6opa M 06paboTKU JaHHbIX /1abopaToOPHbIX U MOEBbIX
nceneqoBaHni

- MUCMONIb30BaTh KOHLEMTyaslbHble TEOPUM U 3aKOHbI €CTECTBEHHbIX AUCUUMINH 4151 06BbSICHEHUS 3aKOHOMEPHOCTEMN, SBEHUN U
npoweccos B Npupoae, popMUpPoBaHUs LieSIOCTHOIO NpeACTaB/IeHUs1 06 eCTeCTBEHHOHaYYHOM KapTuHe Mupa

- aHanM3nMpoBaTb YPOBHEBYIO OPraHU3auuio XXWUBOW MPUPOAbI, GUOMOrMYECKYIO MPUPOAY M COLMasbHYIO CYLUHOCTb YesI0BEKa,
JEMOHCTPUPOBATh HayYHOE MUPOITOHUMAaHMNE, IKOJIOMMYECKYIO U FEHETUYECKYHO FPaMOTHOCTb

MpepekBU3NTbI

LLIKonbHbIA KypC

MocTpekBu3uThbI

3aKOHOMEPHOCTH HacNe[CTBEHHOCTU U UBMEHYMBOCTHU

TeopeTquCKMe OCHOBDbI HeopraHquCKon XMMnmn

Limkn aucumnnuHbl Mpodunupytome gucLUNAnHbI
Kypc 2

KonunyecTBo akaieMn4yeckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onncaHue cogep)xaHusi AUCLMUINIIUHDI

Kypc popmupyeT 3HaHusA y 06yHaroLmxcsi 06 OCHOBHbIX MOHATUSIX M 3aKOHAX XMMMUU, OCHOB aTOMHO-MOJIEKYIAPHOIO yYeHUs], CTPOEHUS
BelyecTBa, [lepnogn4eckoro 3aKoHa, XUMMYECKOIH CBSA3M, 3aKOHOMEPHOCTEN XUMMUYECKOro MPOLIECCa, YYEeHUS 0 pacTBOPax, 06MeHHbIX
peakuuii B pacTBOPax 3/71eKTPOJIMTOB, OKUCINTEIbHO-BOCCTaHOBUTENbHbIX peakumii. ByayLme yuntens usy4aroT OCHOBbI XMMNYECKOH
TePMOJMHAMUKY, KUHETUYECKME OCHOBbI ONUCAHUS XUMMUYECKUX Peakumii, Criocobbl U MEXaHU3Mbl UX YCKOPEHWS, y4YeHue o
XMMUYECKOM PaBHOBECUMU U CrIOCO6aX ero CMeLLeHUs, OCHOBbI TEOPUMN PacTBOPOB, 3JIEMEHTbI 3/IEKTPOXUMMUM. [1pessIOXeHHbIN Kype
KaK B TEOpeTUYeCcKoMW, Tak M B (haKTMYECKON CBOe# YacTW MPaKTUKOOPUEHTUPOBAH: BCE MMOHATUS, 3aKOHbl M Teopuu, a TaKxe
Ba)HelluMe MpoLecChl, BellecTBa M MaTtepuasbl [aloTCA B [aHe WX MPaKTUYECKOro 3Ha4yeHus, MPUMEHEHWUs BeljecTB B
MOBCEAHEBHOM XU3HN M UX POSIN B XUBOW M HEXMBOU npupoge. byayume yantens, JEMOHCTPUPYIOLUME KOMMETEHTHOCTb, MOIYT:
MPOrHO3MPOBaTb BO3MOXHOCTM MPOTEKAHUS XUMUYECKMUX MPOLIECCOB U (haKTOPbI, BANAIOLIME HA PABHOBECUE XUMUYECKMX peakLni,



onpesessiTb HarnpaB/ieHWe rpouecca B JaHHbIX YC/IOBUAX, KnaccupuumpoBaTb peakuuy, npoTekarlune B BOAHbIX pacTBopax, u
npejnaratb ONTUMasibHble YCAOBUS AJIS MPOBEAEHUS 00paTUMbIX peakuui; cpaBHMBaTb TEPMOAMHAMMUYECKYIO U OKUC/INTENbHO-
BOCCTaHOBUTENIbHYHO aKTUBHOCTb BELYECTB; MPUMEHATb aKaZeMUYeCKui S3bIK XMMUYECKUX MOHATUI U TEPMUHOB;, (POPMYnpoBaTh
OCHOBHbI€ 3aKOHbl XUMWUWU C MOMOLYbIO apryMeHTUPOBAaHHbIX CYXAEHWH, NMOHUMAaTb CBOWCTBA BELYECTB U MEXaHU3M XUMUYECKUX
rpoLeccoB, 06Cy)XAaTb XMMUYECKNE SIBIIEHUSI C TEMI0BbIM 3QHEKTOM, NPOUCXOAALLMNE B MPUPOAE, B XUBOM OpPraH1M3me; MPUMEHSTh
MPUOBPETEHHBIE TEOPETUYECKME 3HAHUS U YMEHUS C OOLYEeHayYHbIMU U CrieynaabHbIMU AUCLUNINHAMU B CBOEWN refarornyeckom
JeATesIbHOCTY, 00yYyaTb NPOBEAEHNIO IKCIIEPUMEHTOB C MCMOb30BAHNEM 3J1eEMEHTAapPHbIX METOHOB XMMMWYECKOro MCCre[oBaHUs
BELYECTB M COoeAMHEHWI A5 YOPMUPOBaHUS MCCIe[0BaTe/IbCKMX YMeHUI;, cobupaTb, obpabaTbiBaTb M MHTEPNIPETMPOBATh AaHHbIE
nceneq0BaHNi.
Lienb usyyeHuss auCUUNIUHbI
Llenbto gaHHOro Kypca sIBASIeTCA MOBbILLIEHNE CAEAYOLMX 061acTel NPegMeTHbIX KOMIETeHLNIA:

KomneTeHUynn KOHLENTyanbHO-TEOPETUYECKUX 3HAHNI

KomnieTeHynn B NpoBefeHUM HayYHbIX UCC/IE[0BaHMNI

KomneTeHynyn npuMeHeHUs B Hayke
PeaynbraTbl 06y4YeHus
ON8 VIHTerpupoBaTh 3HaHUSI CMEXHbIX HayK, HEO6XOAUMBbIX AJ151 MOBCEAHEBHOM MPOpECCUOHaNbHOM [AEATENbHOCTU U (POPMUPOBaHUS
(YHKUMOHANbHOW rpaMOTHOCTY yYaLmxcs
ON9 Ucnonb3oBaTb KOHLUeENTyaslbHble TEOPUU M 3aKOHbI €CTECTBEHHbIX ANCUUNINH [/ 00bACHEHUS] 3aKOHOMEPHOCTEH, SIBIEHNI 1
npouyeccos B Npupoae, hopMUPoBaHUS LieJIOCTHOIO NMpeACTaB/IeHUs1 06 eCTECTBEHHOHAYYHOM KapTuHe Mupa
PesynbraTbl 06y4yeHMs N0 AUCLMUMNIIMHE
Bynywme yuntens, e MOHCTPUPYHOLYNE KOMMTETEHTHOCTb, MOTYT:

MPOrHO3MpPoBaTh BO3MOXHOCTH MPOTEKAHUS] XMMMNYECKMX MPOL|eCCOB M (haKTopbl, BNAOLLME Ha paBHOBECUE XUMUNYECKMX peakLmni,
M onpeAensaTb HarnpaB/eHNe rpoLecca B AaHHbIX yCIIOBUSIX;

KnaccuguympoBaTb peakuuu, MpoTeKarlme B BOAHbIX pacTBopax, u npejgsaraTb ONTUMasibHble yC/0BUS A1 NPOBELEHUs]
06paTUMbIX peakLni;

CpaBHMBaTb TEPMOANHAMUYECKYH U OKUCINTENIbHO-BOCCTAaHOBUTENIbHYIO aKTUBHOCTb BELLECTB;

MPUMEHATb aKafeMNYECKUIA A3bIK XUMUYECKUX MOHATUI M TEPMUHOB;

¢opMynnpoBaTb OCHOBHbIE 3aKOHbI XUMUM C MOMOLLbIO apryMEHTUPOBaHHbIX CY)XXAEHNUN;

MOHMMAaTbL CBOJCTBA BELYECTB U MEXaAHU3M XUMMYECKMX MPOLIECCOB, 06CYXXAAaTb XMMUYECKNE SIBJIEHUSI C TEMIO0BbIM 3(PPeKToM,
rnpoucxogsume B NPUPOAE, B XXUBOM OPraHU3Me;

MPUMEHATb MPUOBPETEHHbIE TEOPETUYECKME 3HAHUS U YMEHWSI C O6LYEHayYHbIMU W CrieynaabHbIMU AUCUMMINHAMU B CBOEN
rnegarormyecKom AesTesIbHOCTH;
- MHTErpupoBaThb 3HaHUS CMEXHbIX HayK, HEO6XOAUMbIX A/ MOBCEAHEBHON NPOGecCMOHaNbHON [eSATENbHOCTU M (HOPMUPOBAHUS
(YHKUMOHANBbHOW rpaMOTHOCTY yYaLymxcs
- UCMOoNb30BaTh KOHLUEMTYaslbHble TEOPUU U 3aKOHbI €CTECTBEHHbIX AUCUMIMINH 4151 O6bSCHEHUS 3aKOHOMEPHOCTEN, SABEHUA U
npoueccos B Npupoae, GopMUpPoBaHUS LIeJIOCTHOIO NMpeACTaB/eHUs1 06 eCTECTBEHHOHAYYHOM KapTuHe Mupa
lMpepekBU3NTHI
LLIKonbHbI KypC
MocTpekBu3nUTbI
buoxumums

X1uMus oKpyXxaroLei cpeabl

Linkn gucumnnmHbl Mpodunupytowwme AUCUUNANHDI
Kypc 2

KonunyecTBo akafieMmyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUI JkK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUMIIUHDI
JaHHbI KypC (popMUpyeT 3HaHWSI 06 OCHOBHbIX MPUHLMIAX XUMUU OKPYXKatoLiesi cpefbl B JIOKa/bHbIX U r7106a/1bHbIX MacLUTabax.
Byayiwmne y4utensi faloT HayyHble 060CHOBaHMS MPOLECCOB, NMPOUCXOAALUMX B OKPY)Katolei cpeje, UCMoNb3ys 3HaHWS B 06/1acTu
usnky, xumum, Hayk o 3emse u 6uosnorun. byayume yduTensi NPUMEHSIIOT MeTOAbl aHain3a (GU3UKO- XUMMUYECKUX MPOLEeCCOB,
fpoTeKarolne C yyacTueM 3arps3HSIOLMX BelyecTB B aTMocgepe, rugpocpepe u noyse. Kypc crnoco6CTByeT (HopMUPOBaHUIO
rpaKfaHcKoi no3uuun o6ydarolmuxcsi AJ11 OCO3HaHUSI OTBETCTBEHHOCTM 3@ CBOM pelleHuss U jeicTBus. byayume yuutens,
JEeMOHCTPUPYIOLYNE KOMMETEHTHOCTb, MOryT. (POPMUPOBAaTh MOHUMAaHME OCHOBHBIX MPUHLMUMOB XUMUU OKpPYXaroLer cpesbl;
(hopmupoBaTh CO6CTBEHHYHO HPABCTBEHHYIO U MPaXXaHCKYH MO3ULMIO 3@ CBOM PELLEHUS] U MOCTYNKY, NMPUMEHSITb 3HaHUS B 06/1aCTH
u3nKy, xumum, Hayk o 3emse u 6uonoruu Asi Hayd4HOro 060CHOBaHUS MPOLECCOB, MPOUCXOASLLMX B OKpYXKarolyeh cpese; AaBaTb
OL|EHKY @aHTPOMOreHHOro M3MeHeH1s1 06bEKTOB OKPYKaroLLel CPeabl.
L',eﬂb U3y4yeHuna gucumnninHbl
Llenbto faHHOIO Kypca sIB/ISIETCS MOBbILIEHUE CEAYOLMX 06/1aCcTeli MPEAMETHbIX KOMIETEHLMIA:

KomneTteHumm KoHLeNTyanbHO-TeOPETUYECKUX 3HAHUI

KomneTteHumm B npoBegeHnn HayuHbIX UCCef0BaHMI

KomneTteHumuy npumeHeHns B Hayke
PesynbraTbl 06y4YeHus
ON7 BbicTpauBaTb npogeccuoHasbHble B3auMOOTHOLIEHUS [/1s1 KOHCTPYKTUBHOM Nefarornyeckos n o6LyecTBEHHOM [esTe/lbHOCTH,
CO6CTBEHHOIr0 NefjarornyecKoro pa3BuTus U 61arononyymns
ON8 UHTerpupoBaTh 3HaHUSI CMEXHbIX HayK, HEO6XOAUMbIX AJ1S1 TOBCEAHEBHON NPOpeccuoHanbHo JesTeNIbHOCTY U hOPMUPOBAHUS
(DyHKYMOHaNbHOM rpaMOTHOCTY yYalLLmxcsl
ON9 Ucnonb3oBaTb KOHLeENTyasbHble TEOPUN U 3aKOHbI €CTECTBEHHbIX AUCUUMIMH A5 O6bACHEHUS] 3aKOHOMEPHOCTEW, SIBIEHUIA U1
npoyeccoB B Mpupoge, GopMUpoBaHus LHeSI0CTHOIo NpeAcTaBieHns: 06 eCTECTBEHHOHaYYHOV KapTuHe Mupa
PeaynbraTbl 06y4eHuMs No AucuunanHe
PesynbTatel 06yyeHus  Bypyiyme yuntess, ZEMOHCTPUPYHOLLNE KOMIETEHTHOCTb, MOTYT:

onucbIBaTh CBOWCTBA MPOCThIX U C/IOXHBIX BELLECTB M 3aKOHOMEPHOCTU MPOTEKaHNSI XUMUYECKUX MPOLECCOB;

MPUMEHSITb OCHOBHbIE (PU3NKO-XUMUYECKUE U XMMUYECKUE



MeToAbl aHa/n3a B NpogecCuoHaabHON AEATENIbHOCTY;
MPOBOANTL XUMUKO-6MOSIOrMYECKME IKCIIEPUMEHTLI M UCMOIb30BaTh MOJYYEHHbIE pe3y/bTaTbl PU 06yYEHNUM LIKOJIbHUKOB
o6cyxaaTb posib Pa3BUTUA €CTECTBEHHOHAYYHbIX 3HaHWUI B PELLIEHUM MPO6IeM COBPEMEHHOIO 06LYeCTBa;
- ¢opmupoBaTb 3KOOrNYECKYIO rPaMOTHOCTb, Yepes MHTerpaumnio 6a30BbiX 3HaHWI B 0671aCTU QU3NKK, XUMUK, HayK O 3emne u
6MOJSIOrMK B MOUCKAX MyTeu peLeHUst rinobasbHbIX M JIOKasibHbIX MPO6IeM OKpyKatoLyel cpesbl;
JOKYMEHTMUPOBATbL UCTOYHUKN MHGHOPMaLMMN UCMONb3YSA MPUHATbBIN CTUTb LMTUPOBAHUS;
- BbICTpauBaTb MpopeccuoHasbHble B3aMMOOTHOLUEHUS AN KOHCTPYKTUBHOW refarornyeckost M oOLyeCTBEHHON [esTesIbHOCTH,
CO6CTBEHHOro Nejarornyeckoro pa3BuTus U 61arononyymns
- MHTErpupoBaThb 3HaHWUSI CMEXHbIX HayK, HEO6XOAMUMbIX AJ11 NOBCEAHEBHOM MPOGeccUoHaibHOM AessTeIbHOCTU U POpMUPOBaHUS
(yHKLUMOHaIbHOV rpaMOTHOCTH yqaLymuxcs
MpepekBu3nTbI
LLIKonbHbIA KypC
MocTpekBu3uTbI
Buoxumus

AkapemMunyeckoe NMCbMoO

Linkn gucumnnmHbl Mpodunupyrowme AUCUUNANHbI
Kypc 2

KonunyecTBo akafemMunyeckmx KpeanTos 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLMIMIIUHDI

Kypc HanpaBieH Ha (opmupoBaHWe HaBbIKOB HanucaHus, o(popMSIEHUs BCeX BUZOB MUCbMEHHbIX paboT, B COOTBETCTBUMU C
CyLyecTByOLMMM TpeboBaHusIMU. bByaywume yduTenss BRaZerOT TEXHOJIOMMSAMMU OOLYEHMST M KOMaHAHOW paboTbl, cTpaTerusmu
KOMMYHUKauui. byayume yuyuTenss u3yyaroT OCOOEHHOCTM aKageMUYecKoro MmcbMa, Crocobbl MPaBUibHOMO HanucaHus w
0(OpPMIEHNST MUCbMEHHbIX BUAOB pPaboT B COOTBETCTBUMM C MPUHUMNIAMM aKageMU4yecKoh 4YecTHocTu. byaywme yumtens,
JEMOHCTPUPYIOLME KOMMETEHTHOCTb, MOrYT. COCTaB/ATb M OOPMISTL NMUCbMEHHbIE PaboTbl B COOTBETCTBUU C CYLECTBYHOLUMM
TPpeboBaHNSIMU: HayYHOE 3CCEe, OTYET IKCMEPUMEHTAIbHOIO MCCe[0BaHNUS, ONUCcCaHne 1 pe3ysbTaTbl MPOEKTHOW AEATEbHOCTY U AP.;
JOKYMEHTUPOBATb MWCTOYHUKM MHGOPMaUunM o OAHONW M3 CUCTEM LUTUPOBaHWUS A/ COGSIOAEHUS MpaB MHTE/IEKTyasbHOM
CO6CTBEHHOCTH; paboTaTb C 6a3aMu AaHHbIX Hay4YHbIX My6nukauwi, 6unbnanorpapuyeckumMm UCTOYHUKaMM, OPOPMIISTL CCbIKU Ha
MCrob30BaHHbIE UCTOYHUKM.

Llenb nsyyeHus gUCLMNINHbLI

Lenbto flaHHOrO Kypca sIBASIETCS MOBbILLIEHUE CAeAYoLMX 061acTes NpeaMeTHbIX KOMMETeHLM:

+  KomMmneTeHUumn B NPOBEAEHUN HaYYHbIX UCCIIE[0BaHUI

« 06nacTb KOMMETEHUMN AJ151 B3aUMOAENCTBUS

PesynbraTbl 06y4YeHus

ON2 OueHuBaTb CUTyaumu B pasiMyHbIX cepax MEXAUYHOCTHOro, COLMarbHOro U NPOPECCUOHaNbHOrO O6LYEHUST B YCTHOM U
MMCbMEHHOM (popMax Ha rocyfapCTBEHHOM, PYCCKOM M MHOCTPaHHbIX 5i3blKaxX C UCMO/Ib30BaHUEM aHaIUTUYECKOrO M KPUTUYECKOIO
MbILLUNEHNS] /151 Pa3BUTUS I3bIKOBbIX KOMMETEHLMI

ON12 CospaBaTb ¥ npegnaratb pelleHnsi HeCTaHAapTHbIX 3afay, MOAEIMPOBaATbL MU OCYLLECTBASTb BUOSTIOrMYECKUE M earornyeckne
ncenegoBaHuns C UCNOIb30BaHNEM HaBbIKOB aKafeMUYeCKoro MUCbMa, NPUHLMNOB akageMn4yecKol YeCTHOCTH

PesynbTaTbl 06y4yeHUs N0 AUCLUMIIMHE

Byayime yuntesns, LEMOHCTPUPYHOLLME KOMMETEHTHOCTb, ClIOCOOHbI:

*  MCMO/b30BaTb MMOJIyYEHHbIE B paMKax AWUCUMIIMHbI 3HAHUS AJ1 HanucaHus, opOpMIIEHNS] BCEX BUAOB MUCbMEHHbIX paboT, B
COOTBETCTBUM C TPE6OBaHUAMMY;

« paboTaTb C 6a3aMu JaHHbIX HayYHbIX Ny6anKaumi, 6uamorpaudeckumMm NCTOYHUKaMM, O(pOPMISATL CCbIIKU Ha MCMO/1b30BaHHbIE
UCTOYHUKY;

*  NpaBWJIbHO UCMO/b30BaTh CChIJIKM B COOTBETCTBUM C UCMOSIb3YEMOU CUCTEMOMN LUNTUPOBAHUS;

*  npejcTaBAATb MHOPMaLMIO ayanTOpUY, B3auMoeidicTBOBaTb C ayAUTOPUEN, rPaMOTHO CTPOUTb KOMMYHUKaLMIO, UCXOAS U3 Lienes
W cUTyauum obLLeHus

co3gaBaTb M MpejnaraTb PeLUEeHUs HEeCTaHZapTHbIX 3ajay, MOAeNMpoBaTb W OCYLLEeCTBJISATb GUMOSIOrMYECKMUe U negarornyeckue
nccneoBaHuns C UCMOIb30BaHNEM HaBbIKOB aKaeMNYeCcKoro NMcbMa, NPUHLMNOB akageMnyecKol YecTHOCTH

MpepekBU3NTbI

Kasaxckuii A3biK

MocTpekBu3uTbI

CoBpeMeHHble MoaxoAbl K opraHn3aymum 6uoorn4ecKkoro aKCnepumeHTa

BMOOPI'aHW-IeCKaFl XumMud

Livkn ancumnnuHbl MpodunupytoLme JUCUUNIUHbI
Kypc 2

KonunyecTBo akaieMn4yeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI dk3aMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUIMNHDI

B Kypce paccmaTpuBaroTCsl BOMPOCHI U PO6/1eMbl 6MOOPraHNYeCKON XUMnm, POPMUPYHOTCA HaBbIKM MOJYYEeHUs] U uaeHTUukauum
OpraHN4yecKnx BeLEeCTB B XMBOM OpraHu3ame. Bo BpeMsi JIEKUMOHHbIX M 1abopaTopHbIX 3aHATUN ByAylune yuYUTens aHa/Im3upyroT
CBSI3b MeXJy CTPOEHMEM OPraHMYecKux BeLecTB U UX GUONOrMYecKUMU QyHKUMSIMYU, NPOBOAAT abopaTopHble UCCAef0BaHuUs
CTPYKTYPbI, CBOWCTB M HYHKLMI 6MOSIOrMYECKU BaXKHbIX NMPUPOZHBIX (6MOMOIMMEDPDI, BUTaMUHBI, FOPMOHbI, GUOSIOrMYECKN aKTUBHbIE
BeLyecTBa, aHTUGMOTUKM) U CUHTETMYECKMX COEeAMHEHMI (NlekapCTBEeHHble rpenapatbl, nectuuyuabl v Ap.). byaywue ydutens
0TpabaThiBalOT MPaKTUYECKUEe HaBblKM paboTbl C Mnpubopamy, matepuasnamy, BblGUPAKOT CrOCO6bl U METOAbl POBELEHUS
UHANBMAYaNbHbBIX M TPYMNOBbIX WUCC/Ie[OBaHWY, peliaroT TBOPYECKMEe 3ajauyu v npepnaraloT HOBble HECTaHAapTHble peLueHus]
npo6seM, AeMOHCTPUPYIOT MPaKTUYECKOEe MPUMEHEHUE pe3y/ibTaToB GMUOIOMMYECKOro 3KCrepuMeHTa A5 NMpogeccuoHasbHOro
Da3BUTHS, OL{€HNBAIOT SKCMEPUMEHTasIbHbIE U pacyeTHble faHHbIe, 0QOPMIISIOT OTYETbI MO UCC/Ie[40BaTe/IbCKMM paboTaM U charT



9K3aMeH. byaywme yumTesns, [EMOHCTPUPYHOLUME KOMMETEHTHOCTb, MOrYT. KJacCUpUUMpoBaTb OPraHU4YecKMe COEAUHEHUS MO
HOMEHKRaType npyu COCTaBAeHUN Ha3BaHWN M HanucaHnm GopmMyn 6UOOrNYECKN aKTUBHbIX BELLECTB; MPOBOAUTL SKCMEPUMEHTbI C
LeNbl0 U3YYEeHUs] XUMUYECKON CTPYKTYpbl M CBOWCTB GUOJIONMYECKU BaXKHbIX BeELLECTB;, JEMOHCTPUPOBATb HaBblKU MPOBEAEHUS
6MO0JTIOrMYECKOro 3KCNepUMeHTa C MPUMEHEHNEM XUMMNYECKUX, (PU3NYECKNX, (PUNKO-XUMUYECKMX, MATEMATNUYECKUX N BUOIOrMYECKUX
MeTO0B; OLeHNUTb 3Ha4YeHne 6UMoNnoIMMepoB, PEPMEHTOB, FOPMOHOB, BUTaMUHOB, CUrHasIbHbIX BELYECTB, aHTUGMOTUKOB, BAB n Apyrux
B )KM3HEAEATE/IbHOCTU )KMBbIX OPraHuM3mMoB; [POBOAUTbL HEGOJbLIME [POEKTbI: (HOPMYyIMpoBaHME ruMoTe3bl U BbIBOAOB,
MaaHUpoBaHWe, OLeHNBaHNE CUJIbHBIX M C/1abbiX CTOPOH, COCTaBJIEHWE OTYeTa; OCYLUeCTBJ/SATb C60p, 06paboOTKy M MHTEprpeTayuto
AaHHbIX nccsiefqoBaHUA Mo NMPoOeKTHbIM N Ha60paTOprIM pa60TaM,' nucriosib3oBaTb HayLleIl;l A3bIK, NpegMeTHyro TepMHUHOJIOTNo U
YCNIOBHbIX 0603HAaYEHUi YMECTHO W [paBWU/IbHO, MpeAsaratb KpeaTUBHbIe HECTaHAapTHble pelleHuss npobnaemM B 0651acTh
61O0PraHNYECKON XUMUM; MPUMEHSITb Pe3y/ibTaTbl GUOSIOrMYECKOro MCCAe0BaHNUS 411 IPOGECCHOHaIbHOIO Pa3BUTUS; OpraHM3oBaTh
MPOEKTHYIO [EATEeNIbHOCTb LUKOJIbHUKOB, [EMOHCTPUPOBATb HaBblKM (POPMUPOBaHUS W Pa3BUTUS  MEXAUCLUINANHAPHBIX U
ncene0BaTeIbCKUX KOMMETEHLMI 06y YaroLLMXCS.
Llenb u3yyeHus aucuunnumHbl
Llenibro gaHHOro Kypca siBJISeTCsl NOBbILLUEHNE CEAYIOLMX 061acTel NPeaMETHbIX KOMMIETEHLMNI:

KomneTeHunn KOHLeNTyanbHO-TEOPETUYECKUX 3HAHWUI

KomneTeHynn B npoBefeHnn HayYHbIX UCCAeZ0BaHMI

KomneteHynm npuMmeHeHusi B Hayke
PesynbraTbl 06y4yeHus
ON2 OuyeHuBaTb cuUTyaumu B pas/MyHbIX cepax MEXIUYHOCTHOro, COLMaNbHOro U NPoPecCcUoHarbHOro O6LLEHWUS B YCTHOW U
MMCbMEHHOM (popmMax Ha rocyfapCTBEHHOM, PYCCKOM M MHOCTPAHHbIX S3blKax C UCMO/Ib30BaHUEM aHaIMTUYECKOrO U KPUTUYECKOrO
MbILLSIEHNS [J151 Pa3BUTUS I3bIKOBbIX KOMIMETEHLNI
ON6 OcyujecTBsiTb BbIGOP METOAOI0rMN AJ1s1 N1aHUPOBaHWS, NMPoBeAeHus, c6opa M 06paboTKM AaHHbIX 1abopaToOPHbIX U M0aeBbIX
ncenenoBaHnii
ON7 BbicTpanBaTb npogeccnmoHasrbHble B3auMOOTHOLLIEHUS AJ1S1 KOHCTPYKTUBHOM Nefarornyeckoit n o6LeCcTBeHHON 4esTeslbHOCTH,
CO6CTBEHHOr0 Nefarornyeckoro pa3BuUTus M 61arononyymns
ON8 VIHTerpupoBaTh 3HaHUSI CMEXHbIX HayK, HEO6XOAUMbIX [J151 MOBCEAHEBHOM MPOpeccuoHanbHOM AeATENbHOCTU U (hOPMUPOBaHUS
(YHKUMOHANBbHOM FPaMOTHOCTYU yYaLLMXCsl
ON12 CospaBaTb ¥ npegnaratb pelleHnsi HeCTaHAapTHbIX 3afay, MOAEIMPOBaThb M OCYLYECTBASTb GBUOSTIOrMYECKME M efarornyeckne
nceneoBaHus C UCNOIb30BaHNEM HaBbIKOB aKaeMNYeCcKoro N1MCcbMa, NPUHLMNOB akageMn4yecKol YeCcTHOCTH
PeaynbraTbl 06y4eHuMs No AucuunanHe
PesynbTaTbl 06yyeHnss  byayiuyme yuntens, JEMOHCTPUPYHOLME KOMMETEHTHOCTb, MOTYT:
*  KnaccuuumpoBaTb OpraHuM4yeckue COEeAMHEHWUS MO HOMEHKAAType Mpu COCTaBJIEHUW Ha3BaHWA W HanucaHuu Gopmyn
610J10rMYEeCKM aKTUBHbIX BELLJECTB
*  NPOBOAMNTb 3KCMEPUMEHTbI C L{€JIbI0 N3YHYEHUSI XMMUYECKOWN CTPYKTYPbl U CBONCTB 6MOIOMMYECKM BaXHbIX BELECTB
*  JIeMOHCTPUPOBAaTb HaBbIKW MPOBEAEHNST BUOSIOMMYECKOrO 3KCEPUMEHTA C MPUMEHEHUEM XUMMUYECKUX, (PU3nNYecKnX, pusmko-
XUMMWNYECKUX, MaTEMaTUYECKUX M BUOJIOrMYECKUX METOZ0B
*  OLEHWUTb 3HayeHue 6UonoIMMepoB, PepMEHTOB, rOPMOHOB, BUTAMUHOB, CUIrHasIbHbIX BeLjeCcTB, aHTu6noTnkos, bAB n apyrux B
XU3He[eATe/IbHOCTU XXUBbIX OpraHn3mMoB
©  NpoBOAUTbL HE6OJIbLLNE MPOEKTbI: POPMYINMPOBAHNE MMMOTE3bI M BbIBOAOB, NJ1aHUPOBAHNE, OLIEHNBAHNE CUSIbHBIX M C/1abblX CTOPOH,
cocTaBJieHne oTyeTa
*  OCyLeCTBASATb C60p, 06PabOTKY M MHTEPNPETALMIO faHHbIX UCCAEA0BAHUS 0 NMPOEKTHbIM U J1JabopPaTOPHbIM paboTam
*  MCrosb30BaThb HAaYYHbIN A3bIK, IPEAMETHYH TEPMUHOJSIOMMIO U YCII0BHbIX 0603HaYEHWUI YMECTHO M NMPaBuiIbHO
- MHTErpupoBaThb 3HaHUS CMEXHbIX HayK, HEO6XOAMUMbIX A/ NOBCEAHEBHON NPOGeCcCUOHaNbHON [eATENbHOCTU U (OPMUPOBAHUS
(YHKUMOHANBbHOM FPaMOTHOCTYU yYaLLMXCsl
-cosfjaBaTb M npegnaraTb PELIEHWsT HECTaHAAapTHbIX 3ajay, MOZesnnpoBaTh M OCYLYECTBASATb GUOJIOrMYECKME U negarornyeckue
ncenegoBaHuns C UCNOIb30BaHNEM HaBbIKOB aKafeMUYECKoro NMCbMa, NPUHLMNOB akageMn4yecKol YeCTHOCTH
MpepekBU3NTbI
Xumus okpyxarowent cpefbl
MocTpekBu3uThbI
9KcnepuMeHTaibHasi 6uosorusi

Buoxumma

LMKn gucumnimHbl Mpodunupyowme AMCUUNIUHbI
Kypc 2

KonunuyecTBo akafeMnyecknx KpeanToB 5

dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

Bynyiwme yuntens usy4aroT XMMUYECKUE MPOLECCHI B XUBbIX OPraHM3Max, MPOUCXOASLMX HA MOJIEKY/ISIPHOM ypoBHe. OnpefensioT
MPUYUHHO- CIIEICTBEHHbIE CBSI3U MEXAY CTPYKTYpOW MOJEKynbl u ee (yHKUMeH, 4TO MO3BOMT UM MpejcKa3aTb MexaHWU3Mbl
B3aUMOZENCTBUSI MOJIEKYST HA MPUMEPE U3YYEHUS] CTPOEHUS U CBOWCTB GesIKOB, HYK/IEMHOBBIX KMCJIOT, XXUPOB, Yr/IeBOAOB, a TaKkxe
KNETOYHbIX OpraHens. byayime yuntens Takxe pacCMaTpuBaroT MPoLecchl B3aMMOAENCTBUS KJIETOK BO BpeMsi pocTa uiu 60pb6bl ¢
60/1€3HbI0, M3YYaltOT FOCTMXKEHUS Hayku B 06/1acTu 6uoxumun. Bygywme yumTens naaHupyroT M MPOBOAAT MCCIE[0BaHWS A8
onpefeneHnss BINAHUA pa3nyHbiXx pakTopoB (TeMnepaTypbi, pH, KOHYeHTpayum cy6cTpaTa Ha akTMBHOCTb epMeHToB). Byaywme
y4yuTens, AEMOHCTPUDYIOLME KOMMETEHTHOCTb, MOTYT: ONUCbIBAaTb CTPOEHUE U (YHKUMM GUOOPraHMYecKUX BELUECTB B XKMBbIX
OpraHu3max; yCTaHOBUTb MPUYUHHO- CIEACTBEHHbIE CBSI3U MeXJy OOMEHOM BELJeCTB B JKMBOM OPraHuaMe v GUOXUMUYECKMMMU
(yHKYMN KNETOYHbIX OpraHesst; AenaTb BbIBOAbI O B3aUMOCBS3N MEXAY CTPYKTypaMu 6MOOPraHndeckux MOeKyn u ux yHkumei B
JKMBbIX OpraHu3max; ornpejenuTb MyTu rnpespalyeHus (TpaHcopmaums) nUTaTeslbHbIX BELYEeCTB; CPaBHUTb OCOGEHHOCTU TeYeHus
6UOXUMUYECKUX peakLuii B OpraHuamMe YesioBeKa, XMBOTHbIX M PaCTeHWH, Takux Kak 6UOCUHTE3 XWU3HEHHO BaXHbIX COEAUHEHU;
MPUMEHSATD XUMUYECKME 3HaHWUS U METOZbl B CBOEI Mefjarornyeckoil [esiTeslbHOCTH; AaTb Hay4dHoe 060CHOBaHWE BbiJBUHYTOMY
npegnonoxeHuio (popmynuposka runotesbl) M paspaboTaTb IKCIEPUMEHT M0 ONPEAEeseHU0 BUSHUS Pas/IMyHbIX (aKkTopoB
(Temnepatypa, pH, KoHUeHTpayusi cy6cTpaTa Ha aKTUBHOCTb (hepMeHTa); MPOBOAUTL 6e30MacHbIf 3KCMEPUMEHT C LiesIbio U3YYeHUs]
XUMUYECKOUN CTPYKTYpPbl, CBOICTB U hyHKLIUM YITIEBOJOB, KUPOB, 6E/IKOB M HYKJIEMHOBbIX KUCJIOT, OCYLLEeCTB/SATL c60p, 06paboTKy u



MHTEpRpeTaymto JaHHbIX UCCIe[0BaHUS, pOPMynnpoBaTb 060CHOBaHHbIM M NOAPOGHbINA BbIBOA M0 BOMPOCY MCCAE[0BaHUS],; OLeHUTb
CuJIbHbIe 1 C/labble CTOPOHbI MCCAEA0BaHNS, TakKue Kak OrpaHMYeHHOCTb faHHbIX U ICTOYHUKM OLUMGOK M HETOYHOCTEN SKCMEPUMEHTA;
JOKYMEHTUPOBATb HaZeXHble UCTOYHUKM MHGDOPMaLMM, UCMOIb3YeMble B COOTBETCTBUM C YCTAHOBJIEHHON (BbIGpPaHHOM) CUCTEMOM
yntupoBaHusl (cTub ARA uan fp.); COCTaBUTb CTPYKTYPUPOBAHHbIN M SICHbIN OTYET 110 BCEM 3TarnaM UCC/Ie[0BaHUs; UCMO0Ib30BaTh
HayYHbIVi 513bIK, MPEAMETHYIO TEPMUHOJIOMMIO U YC/TOBHbIE 0603HaYEHUS YMECTHO U NPaBUJIbHO.
Llenb nsyyeHus guCLMnInHbI
Llenbto gaHHOro Kypca sIB/SIeTCS MOBbILLIEHNE CAEAYOLMX 061acTel NPegMeTHbIX KOMMIETeHLNIA:

KomMmneTeHymm KOHLEeNTyaabHO-TEOPETUYECKUX 3HAHUI

KomMmneTteHyuu B npoBeAeHnn HayYHbIX UCCe[0BaHN

KomMmneTteHyuu npuMeHeHus1 B Hayke
PesynbraTbl 06y4YeHus
ON2 OuyeHuBaTb CUTYyaumu B pasiMyHbIX chepax MEXAUYHOCTHOro, COLMarbHOro U NPOPECCUOHaNbHOrO O6LYEHUST B YCTHOM U
MUCbMEHHOWN (OpMax Ha rocyfapCTBEHHOM, PYCCKOM M MHOCTPaHHbIX A3biKax C UCM0/b30BaHNEM aHaJIMTUYECKOrO U KPUTUYECKOrO
MbILLIEHNS [J151 Pa3BUTUSA A3bIKOBbIX KOMIMETEHLMNI
ON6 OcyujecTBsiTb BbI6GOP METOZOA0MMN AJ1s1 NAaHUPOBAaHWS, MPOBEAEHUS, cb6opa M 06paboTKM AaHHbIX 1a6opaToOPHbIX U MONeBbIX
ncenegoBaHui
ON8 VIHTerpupoBaTb 3HaHUSI CMEXHbIX HayK, HEO6XOAUMBbIX AJ151 MOBCEAHEBHOM MPOpECCUOHANIbHON [eATENbHOCTU U (POPMUPOBaHUS
(YHKUMOHANBbHOW rpaMOTHOCTY yYaLymxcs
PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE
PesynbTatbl 06yyeHns  byayiyme yuntens, JEMOHCTPUPYHOLLME KOMMETEHTHOCTb, MOTYT:
« OnucbliBaTb CTPOEHUE U (PYHKLMM BUOOPraHUYECKUX BELLECTB B XXMBbIX OpraHnamax;
*  YCTaHOBWUTb MPUYNHHO- C/I€LCTBEHHbIE CBS3N MEX[Y OOMEHOM BELYECTB B )XUBOM OpraHusMe u OGUOXUMUYECKMMU (DYHKLUN
KJE€TOYHbIX OpraHess;
« Jenatb BbIBOAbl O B3aUMOCBSA3N MEXAY CTPYKTYpaMu 6MO0PraHNYeCKMX MOSIEKYST U UX (PyHKLMEN B XXUBbIX OpraHn3max;
*  onpeaenuTb nyTy npeBpaLyeHus (TpaHcGopMaLus) NMTaTesbHbIX BELYEeCTB
*  CpaBHUTb OCOBEHHOCTU TeYEHUS] BUOXUMUYECKUX pPeaKLnii B OpraHW3Me Yesl0BEKa, XUBOTHbBIX M PacTeHuM, Taknx Kak 6MOCUHTE3
JKM3HEHHO Ba>KHbIX COEAUHEHWNI;
*  [PUMEHSITb XUMUYECKNE 3HAHUSI U METOAbI B CBOEN e4arormnyeckon eaTesIbHOCTH;
« jgaTb Hay4yHoe O060CHOBaHME BbIABUHYTOMY MPEANONOoXeHUo ((popMynmpoBka rurotesbl) M pas3paboTaTb OKCIEPUMEHT 0
onpefeneHnto BINSHNUS Pas/InyHbIX pakTopoB (Temnepatypa, pH, KOHLUeHTpauus cy6cTpaTa Ha akTUBHOCTb (hepMeHTa);
 JaTb Hay4YHoe 060CHOBaHMe BbiABUHYTOro MPeAnoaoxeHus (hopmMympoBaHme runotessbl);
*  MPOBOAUTbL 6€30MacHbIN SKCMEPUMEHT C LiEIbIO M3YYEHNS XUMUYECKOM CTPYKTYPbI, CBOUCTB M (DYHKLMM YrieBOAOB, XUPOB, 6ESIKOB
W HYKJIEMHOBbIX KUCJIOT;
*  ocyLecTBASATb C60p, 06pabOTKY M MHTEPNEPTALMIO JaHHbIX UCCIIEA0BaHMS,
«  (opmynmpoBaTb 060CHOBaHHbIV M MOAPOGHbLIN BbIBOA MO BONPOCY UCCEA0BaHMUS.
*  OLEHUTb CUJIbHble U crabble CTOPOHbI UCC/IEA0BaHUS, Takne Kak OrpaHUYeHHOCTb faHHbIX M UCTOYHUKYN OLUIMBOK M HETOYHOCTEMH
9KCMepUMEHTa;
*  JOKYMEHTUPOBATb Haf€XHble NCTOYHUKN UH(OPMaLUM, UCIONb3yeMble B COOTBETCTBUM C YCTaHOB/IEHHOWM (BbIGpaHHOM) cucTeMoi
yntupoBaHus (ctunb ARA uam ap.);
*  COCTaBUTb CTPYKTYPUPOBaHHbIV U SICHbIA OTYET 110 BCEM dTarnam UCCe[0BaHUs;
*  UCIMO0JIb30BaTh HAaYYHbIN A3bIK, NPEAMETHON TEPMUHOIOMNN M YCII0BHbIX 0603HaYe€HUI YMECTHO U PaBuibHO
- OCyLecTBJIATb BbIGOP METOAO0MrUN AJ1S MIaHUPOBaHUS, MPOBeAeHUs, cbopa M 06pabOTKMU f[aHHbIX 1a60PaTOPHbIX U 0EBbLIX
nceneqoBaHni
- MHTErpupoBaTb 3HaHUSI CMEXHbIX HayK, HEOOXOAUMbIX A/ MOBCEAHEBHOMN MPOpEeCcCHOHaIbHOW AEeATENbHOCTU U (HOPMUPOBaHUS
(PYHKLMOHAIbHOM rPaMOTHOCTY y4Yallmnxcs
MpepekBU3NTbLI
Xumus okpyxarowent cpefbl
MocTpekBu3uThbI
dkcnepuMeHTanbHasi 6uoorus

UccnepoBaTenbckas u NpoeKTHaA AeATe/IbHOCTb B 6MONOrMYecKom 06paSOBaHMM

Livkn ancumnnuHbl MpodunupyoLme JUCUUNIUHbI
Kypc 2

KonunyecTBo akaieMnyeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI dk3aMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUIMINHDI

Byaywme y4ntens usyyaroT METOZOJIONMIO MPOEKTHONM LEATEe/IbHOCTU B 06pa30BaHMM, METOL MPOEKTOB B COBPEMEHHOM LUKOJIE,
MPaKTUKY y4e6HOro NpoeKTUPOBaHUS, OPraHU3aLmio 1 dTarbl MPOEKTHOM JessTeIbHOCTH LKOJIbHUKOB, COBMECTHYIO pa6oTy nejarora u
yyaLymxcs. QucunnnmHa HanpasJsieHa Ha popMupoBaHue HaBbiKOB paboThbl B paMKax UCCEe[0BaTeIbCKOM M MPOEKTHOM 4EeSATENIbHOCTH.
Byaywme yunTesnsi, LEMOHCTPUPYIOLLME KOMITETEHTHOCTb, CTOCOGHbI: CTaBUThb L€V M ONPEAEISTb 3a4a4yu Npu opraHu3almm Hay4YHbix U
MPOEKTHbIX MUCCEe[0BaHNY; MPOBOANTL MHOOPMALMOHHO- aHa/IMTUYECKYIO U MHPOPMAaLUUOHHO- bubnuorpagpuyeckyro paboty ¢
npusriie4eHnemM COBPEMEHHbIX MHd)OpMaLlI/IOHHbIX TeXHOI'lOI'I/Il;I,' KpeaTnBHO MbIC/INTb N TBOPYECKU [NOAXOANTb K PeLleHno HOBbIX
npo6neM u CUTyauuii; OCYLLECTBSATb HaCTaBHUYECTBO HajZ 06y4YaroLUMMUCS MO MPOBEAEHNIO MPOEKTHbIX UCCAeL0BaHUIA; rpaMOTHO
npeAcTaB/siTb Pe3ysbTaThl UCCAEA0BATENbCKOM M MPOEKTHOM AESITENIbHOCTY.

Lienb u3yyeHus aucuunimHbl

Lenbto faHHOro Kypca sBAAETCA NOBbILLEHUe CeAyrolmx 061acTes NnpeaMeTHbIX KOMMETeHL:

+  KoMmneTeHUnn B NPOBEAEHUN HayYHbIX UCCNIeQ0BaHNI

«  KoMmneTeHUun NpUMEHeHNs B Hayke

«  Cepepa koMmneTeHYnm B 06,1aCTH NeJarornku n AN[aKTuKM

+  0651aCTb KOMNETEHLMN AJ1S1 B3aUMOZENCTBUS

«  0651aCTb KOMNETEHLMM AJ1S1 TPOPECCUOHANIBHOIO Pa3BUTUS

PesynbraTbl 06y4yeHus



ON3 UcnonbsoBaTb pas/iMyHble BUAbI UHHOPMALUOHHO- KOMMYHUKALMUOHHbIX TEXHOJOIMMI, COBPEMEHHbIE METOAbI 06paboTKu U
CHHTEe3a MHpOPMaLmMm B 06/1aCTH HayYHOro U Nefarorn4ecKoro UCccieoBaHmus

ON12 CospaBaTtb ¥ npegnaratb pelleHnss HECTaHAAapPTHbIX 3afay, MOAEIMPOBATbL U OCYLYECTBSTb BUOSTIOrMYECKNE M Nearornyeckne
nccae[0BaHNUs C UCMOb30BaHUEM HaBbIKOB aKaeMUYECKOro MMcbMa, NPUHUMMNOB aKageMn4ecKon YeCTHOCTH

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

Byayime yuntens, LEMOHCTPUPYHOLLME KOMITETEHTHOCTb, ClIOCOOHbI:

*  CTaBUTb Lenu 1 onpeaensiTb 3agayu rnpy opraHn3alymnm HayYHblx u NPOEKTHbIX UCCIef0BaHN;

*  [POBOANTL MHPOPMALMOHHO- aHAIMTUYECKYIO M MH(POPMaLMOHHO- BUbnorpapmu4eckyro paboTy C NMpuBIEYEHUEM COBPEMEHHbIX
MH(pOPMaLMNOHHbIX TEXHOSIOTNIA;

*  KpeaTMBHO MbIC/INTb U TBOPYECKM MOAXOANTb K PELLEHUIO HOBbIX MPO6EM U CUTYaL U,

+ paboTaTb M OCyL}eCTB/IATb HACTaBHUYECTBO 06YYarOLUMUCS M0 NMPOBEAEHNIO MPOEKTHbLIX NCCIE[0BaHNM;

*  rpaMOTHO NpeACTaB/IsATb pe3y/ibTaTbl UCC/IE[A0BATE/IbCKON U MPOEKTHOMN [eSAATE/IbHOCTY.

cosfjaBaTb M npepsaraTb pPeELIEHUs] HECTaHAapTHbIX 3ajay, MOAEMPOBaTb M OCYLJEeCTB/IATb OUOJIOMYECKUE W e[arornyeckme
uccie[oBaHus ¢ UCN0J/Ib30BaHUEM HaBbIKOB aKaeMUYeCcKOro NMcbmMa, NPUHLUMNNOB akaZeMUYeCcKON YeCTHOCTH

MpepekBU3NTbI

NHpopMaLMOHHO-KOMMYHUKALNOHHbIE TEXHOI0rMmn

MocTpekBu3uThbI

lMpoexkTupoBaHne STEM-06y4eHuns

MeToguka npoeepeHunsa 6MONOrMYecKux uccnepoBaHum

Limkn aucumnnuHbl Mpodunupytowme gucLUNAUHbI
Kypc 2

KonunyecTBo akaieM14eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue coaepXXaHus QUCLUMINHDI

Byaywme yumtens u3y4aroT METOAMKY OpraHu3auumyu HayyHbIX MWCCefoBaHuA B 06/1acTy 6uosoruy, aTanbl UCCIE[40BaHMS,
pa3Hoobpasne MeTO[OB WCCAEeOoBaHUs B OGMONIOrMKY, METOAbl 06paboTKU JaHHbIX WCC/efjOBaHMs, Croco6bl MpeAcTaBAeHUs
pesynbTaToB MccaegoBaHus. Kypc HanpasieH Ha (opmupoBaHuWe HaBbIKOB paboThbl C Hay4YHbIM 0O6OPYAOBaHMEM, MPOBEfEHUE
TEOPETUYECKUX U MPUKIAZHbIX UCCeh0BaHWA. Bygylme yuntens, AEMOHCTPUPYHOLUME KOMIMETEHTHOCTb, COCOGHbI: UCMOIb30BaTh
MeToAbl NMPOBEAEHUSI BUOIOTNYECKUX UCCe[0BaHUi B CBOeN MNPopeccuoHasibHONW M Hay4YHO- UCCIeJ0BaTeIbCKON LesITeNIbHOCTY;
paboTaTb C Hay4YHbIM ¥ 51a6opaTopHbIM 060PYAOBaHUEM, MPUMEHATL €ro npu MNPOBEAEHUN WCCIEAO0BaHUN; OnNpeaensite U
opmynupoBaTb rMnoTe3y MCCAe[0BaHNUs, COCTaBAATb M/1aH 9KCNEPUMEHTa, Mo46MPaTh METOAbl, U Ha OCHOBaHWUM 3TOr0 NPOBOANTL
TEOPETUYECKME U MPUKNIa[HbIe MCCIEeA0BaHUS B 06/1aCTH 6MOSIOrNM; JEMOHCTPMUPOBATL CIOCO6HOCTM OpraHu3aunm U npoBeAeHUs
9KCNepUMEHTaIbHOM paboTbl C 6MONOrNYECKMMU O6bEKTaMM, 06PabOTKU U NPEeACTaB/IEHUS pPe3ynbTaToB AaHHON paboTbl, 06ydYaTb
MeTofaM UCCNe0BaHUs B Pa3/InyHbIX BUAAX y4e6HO cpeabl.

Llenb u3yuyeHus aucuunnmHbl

Lenbro faHHOro Kypca sABAAETCA NOBbILLIEHNE CHeAYoLMX 061acTes NPeaMeTHbIX KOMMETEHLM:

«  KoMmneTeHUun B NPOBEAEHUN HayYHbIX NCCNIEe40BaHNI

«  KoMmneTeHUnn NpuMeHeHNs B HayKe

+  Cgepa koMneTeHUM B 0671aCTH Nefarormku u AnAaKkTUKu

PesynbraTbl 06y4yeHus

ON2 OueHuBaTb CUTyauun B PasMyHbIX chepax MEeXSIMYHOCTHOro, COLUManbHOro M MPOGEeccCUoHarbHOro O6LYEHUS B YCTHON U
MMCbMeHHOW opmax Ha rocyaapCTBEHHOM, PYCCKOM M MHOCTPAHHbIX Si3bIKax C MCMOb30BaHNEM aHaIMTUYECKOrO U KPUTUYECKOrO
MbIlUJIeHUA AJ19 pa3BUTUA A3bIKOBbIX KOMI'IeTeHL[l/Iﬁ

ON6 OcyujecTBnsiTb BbI6OP METOAOI0MMN A1 MaHUPOBaHWMs, NPOBEAEHNS, c6opa M 06paboTKM AaHHbIX 1a60pPaTOPHbIX U M01eBbIX
ncenenoBaHni

ON12 CospaBaTb ¥ npegnaratb pelleHnsi HeCTaHAapTHbIX 3aZay, MOA4Ee/MPoBaTh M OCYLLECTBASTb GBUOSTIOrMYECKME U Nearornyeckne
nccneoBaHus C UCNOIb30BaHUEM HaBbIKOB aKaeMUYeCcKoro nucbMa, NPUHLMNoOB akageMn4yecKol YecTHOCTH

PeaynbraTbl 06y4eHuMs No AucuunanHe

Byaywme y4nTens, LEMOHCTPUPYIOLIMNE KOMITETEHTHOCTb, CITIOCOGHbI:

*  MCMosIb30BaTb METOAbI MPOBEAEHUS 6UOSTOrMYECKUX NCCef0BaHNI B CBOEN NMpoeccuoHanbHON U HayYHO- UCC1e[0BaTeIbCKOM
J1eATe/IbHOCTY;

+ paboTaTb C Hay4YHbIM 1 J1a6opaToOpHbIM 060PYA0BaHUEM, TPUMEHSITb €ro NPy NMPOBEAEHNN UCCNIE40BaHNI;

« onpepensTb u HopMynIMpoBaTb rMnoTe3y UCCAe[0BaHUS, COCTaB/IATb M1aH dKCMEPUMEHTa, NoJ6upaTb METOAbI, U Ha OCHOBaHWUM
3TOro NMNPOBOAUTL TEOPETUYECKUE U NMPUKIAa[HbIe UCCIeA0BaHUS B 06/1aCTH 61OSIOru;

*  JIeMOHCTPMpOBaThb CMOCO6GHOCTU OpraHuM3auuu M MpPOBEAEeHNS 3KCMePUMEHTaIbHOW paboTbl C 6UOOrMYECKUMU O6beKTamy,
06paboTKM 1 NpefcTaBAeHNs Pe3ybTaToB AaHHOM paboThl.

+ 06yyaTb MeTo4aM WUCCIe[40BaHNSA B Pa3/INYHbIX BUZAX yYeBHOU cpeabl.

- MCNO/b30BaTh Pas/IMyHble BUAbl MHHOPMAaLMOHHO- KOMMYHUKALMOHHBIX TEXHOIOMMI, COBPEMEHHbIE METOAblI 06PaboOTKM U CUHTE3a
MH(pOopMaLmy B 061aCTH HAYYHOrO M Ne[arorn4eckoro NccriefoBaHms

- cosfjaBaTb W npeanaratb PelleHus HeCTaHAapTHbIX 3agay, MOAEeNMpoBaTb M OCYLLECTBNATb 6UOMOrMYEeCcKUe MU negarorndyeckme
nceneoBaHUs ¢ UCNOIb30BaHNEM HaBbIKOB aKaeMNYeCcKoro NCcbMa, NPUHLUMNOB akageMn4yecKon YeCTHOCTH

MpepekBu3nTbI

lNeparornyeckune nccreoBaHus

MocTpekBu3uUTbI

MeTogbi u TexHonoruy npenogaBaHuns

npeAMeTHO-H3bIKOBoe UHTEerpmpoBaHHoe o6yquV|e B 6uMonorum

Linkn gucumnnmtbl Mpodunupyrowme auCUUNANHbI
Kypc 2

KonunyecTBo akafjeMnyecknx KpeanTos 5



dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXxaHusa QUCLUMAUHDI
Byayime yuntens nyyat OCHOBHbI€E MOAXOAbI, IPUEMbI, TEXHUKU U OPMbI, MPUMEHSIEMbIE B MHTErPUPOBAHHOM MPEAMETHO-13bIKOBOM
06yyeHun 6uonorun. ucuynnanHa HanpasseHa Ha NPUO6GPETeHNe 3HaHWY Mo 6UOSI0ruK, NPU COBEPLLEHCTBOBAHUM I3bIKOBbIX 3HaAHWUI U
yMeHui. bygywme yunTens, [EeMOHCTPUPYOLME KOMIMETEHTHOCTb MOrYT: OMpefensTb $A3bIKOBble MPOo6/eMbl 06YYaroLUUXCS;
Mcrnonb30BaTh KOMMYHUKaTUBHbIE M MHTEPaKTUBHbIE 3afaHusi, CrIOCOOGCTBYHOLUME JyHLIeMy [OHUMAaHWIO pasfesioB 61osoruy,
M3yyaembix Ha MHOCTPAHHOM S13bIKe; MPUMEHSITb CTpaTernn UCrpaB/IeHNs] OLWNOOK, CTUMYANPYIOLME K NPaBUIbHOMY YNOTPebIeHNIo
MHOCTPaHHOro si3blka B PEYH; UCMONb30BaTb Takue BUAbl [EATENbHOCTU Ha 3aHSTUM, KOTOPbIE€ CMOCOGCTBYIOT KaK W3YYEHWUHo
6MOSIOMNM, TaK M Pa3BUTUIO I3bIKOBbIX YMEHUI; UCMOb30BaTh ayTEHTUYHBIN Y4Ee6HbI MaTepuan.
Llenb usyyeHus aucuunnmHbl
Lle!'lbl-O JlaHHOro Kypca sB/SIeTCs MOBbILLIEHNE CEAYIOLMX 061acTel NPEAMETHbIX KOMMETEHLMIA:

KomneTeHummn KoHLenTyanbHO-TEOPETUYECKUX 3HAHWUM

KomneTteHyun B npoBegeHnn Hay4YHbIX NCCE[0BaHUI

KomneTeHunm npumeHeHus B Hayke (8,12,13)

Ccpepa KomnieTeHUnn B 061aCTH Ne[arornku u AuAaKTUKN

06/1acTb KOMMETEHUNN A1 B3aUMogencTBma

O6nacTb KOMMeTeHUYMU A1 TPOPECCHMOHANIBHOMO Pa3BUTUSA
PesynbraTbl 06y4eHus
ON2 OuyeHuBaTb cuUTyaumu B pas/MyHbIX cepax MEXAUYHOCTHOro, COUMaNbHOro U NpPoPeccUoHanbHOro O6LLEeHWUA B YCTHOU U
MMCbMEHHOW (popMax Ha rocyfapcTBEHHOM, PYCCKOM M MHOCTPAaHHbIX S3blKax C UCMO/Ib30BaHNEM aHa/IMTUYECKOro U KPUTUYECKOro
MbILLEHNS AJ151 Pa3BUTHA 13bIKOBbIX KOMIETEHLUNI
ON5 PaspabatbiBaTb M MPUMEHATb METOAbI 00yYeHUs, BOCMUTaHUS, OL€HUBAHUSI B Pa3/inyHbIX TUMax o6pa3oBaTesibHON Cpefbl C
YYETOM MPUHUMMOB JIMYHOCTHO-OPUEHTUPOBAHHOIO, KOMMETEHTHOCTHOIO, UHKJTKO3UBHOIO MOAX0A0B
PeaynbraTbl 06y4eHuMs No AucuunanHe
Bynywme yyntens, LEMOHCTPUPYIOLUNE KOMMNETEHTHOCTb MOTYT:

ornpesensiTb A3bIKOBbIE NPO6/IEMbI 06YHaIOLYUXCS;

MCrnonbL30BaTb KOMMYHUKATUBHbBIE M MHTEPAKTUBHbIE 3aaHus, CrIOCOGCTBYIOLYME STyHLLIEMY MOHUMAaHUIO 6UOSIOrUM, N3YHaeMOoro Ha
MHOCTPaHHOM S13bIKE;

MPUMEHSATbH CTPaTernn UCMpPaBIeHNs OLUNGOK, CTUMYNPYIOLYME K NPaBubHOMY yroTPe6IeHNIO MHOCTPAHHOIO AA3biKa B peyn;

ucrnonb3oBaTh Takue BUAbI [EATENIbHOCTM Ha 3aHATUM, KOTOpble CMOCOBCTBYIOT KaK U3YYeHUIO GUOSIOrMM, Tak M pasBUTUIO
513bIKOBbIX YMEHWI;

MCMosib30BaTh ayTeHTUYHBIN y4e6HbI MaTepua
pa3pabartbiBaTb U MPUMEHSITb METOAbI 06YYEHUS], BOCUTAHUS, OLeHNBAaHWUSA B Pa3/IMYHbIX TUNax 06pa3oBaTesibHON Cpeabl C y4eToM
MPUHLUMIMOB JINYHOCTHO-OPUEHTUPOBAHHOIO, KOMINETEHTHOCTHOIO, UHKJTFO3UBHOIO MOAX0A0B
MpepekBu3nTbI
AKaZileMUyeckoe nucbMo
MocTpekBu3uTbI
Utorosas atTectaymns

COBpeMeHHbIe noaxoabl K opraHU3aLnu 6MONIOrMYecKoro OKCNnepuMeHTa

Linkn gucumnnmHbl Mpodunupyrowme AMCUUNANHbI
Kypc 2

KonunyecTBo akafeMnyecknx KpeanTos 5

dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLMIMIIUHDI

Byaywme y4ntenss M3yyaroT COBPEMEHHbIE MOAXOAbl K OpraHu3aumn 3KCrepuMEHTOB B 06/1aCTU GUOSIOrMYECKUX HayK, 3Tarnbl
MpoBeAEHMS, acneKTbl OpraHu3auuu W MAaHUPOBaHUS SKCMEPUMEHTOB, METOAbI 06PabOTKU faHHbIX, CrOCO6blI MPeACcTaB/ieHUs
pes3ynbTaToB aKcriepumeHTa. OCO6bI aKLEeHT [enaeTcs Ha MOJIEKYISIPHO- FeHETUYECKMX MOAXOZ4axX K OpraHu3aummu 3KCMepuMeHTOB.
HucuynnnuHa HanpaBieHa Ha (HOpMUPOBaHUE HaBbLIKOB POBEAEHUS OGUOJIOTMYECKUX IKCIIEPUMEHTOB C MWC0/Ib30BaHNEM
COBPEMEHHbIX MOAX0A0B U WUCMOb30BaHNS] 3KCMEPUMEHTOB B CBOEN MPOpECCMOHaNIbHOW W Hay4YHO- WUCC/Ie[0BaTe/IbCKOM
AeaTenbHOCTH. byaylme yuntens, JeMOHCTPUPYIOLUNE KOMIMETEHTHOCTb, 6YAYT: BJlaleTb COBPEMEHHbIMU MOAX0AAMU K OpraHu3auymm
6UOI0rNYECKUX IKCIIEPUMEHTOB U MPUMEHSTb UX B CBOEH NPOpEeCcCUOHaIbHON U HayYHO-UCCIe[0BaTEIbCKOM feATE/IbHOCTY,; paboTaTh
C HayYHbIM U s1abopaTopHbIM 060PYAOBAHUEM, MPUMEHSTb €ro fnpu MPOBEAEHUN GUOSIOrMYECKUX IKCIIEPUMEHTOB; ONPEAENATL U
¢opmynupoBaTb runoTe3dy MCCre[0BaHuUs, COCTaB/ATb M/1aH 3KCEPUMEHTa, MoA6MPaTh METOAbI, U HA OCHOBAHWUM 3TOrO NPOBOAUTH
TeopeTnyeckme 1 npukiagHble uccriefoBaHnst B 061acTy 6UOIOrUM; JEMOHCTPUPOBATL CIIOCOBHOCTM OpraHu3auun u rpoBeLeHus
9KCMepUMEHTasIbHOM paboTbl C 6MOSIOrMYECKMMU 06bEKTaMM, 06PabOTKM M NPeCTaB/IeHNs] pe3ybTaToB JaHHOM paboThl.

Llenb nsyyeHus AUCLMNINHbI

Llenbto gaHHOro Kypca sIB/SIeTCS MOBbILLIEHNE CNEAYOLMX 061acTel NPegMeTHbIX KOMMIETeHLNIA:

«  KomneTeHUnu B NPOBEAEHUN HAYYHbIX NCC/IE[0BaHMNI

«  KoMneTeHynun NpUMEHEHUS B HayKe

PesynbraTbl 06y4yeHus

ON6 OcywjecTBsiTb BbIGOP METOZOA0MMMN AJ1s1 NAAHUPOBAHWMS, NMPOBEAEHUS, cb6opa M 06paboTKM AaHHbIX 1a6opaToOPHbIX U MONEBbIX
ncenegoBaHum

ON7 BbicTpanBaTb npogeccumoHasibHble B3auMOOTHOLIEHUS AJ151 KOHCTPYKTUBHOW NeZarornyeckon n obLyecTBeHHON AeATe/IbHOCTH,
CO6CTBEHHOrO Ne[arorMyeckoro pa3BuUTUs 1 61aronosyymns

ON12 CospaBaTtb u npegnaratb pelleHnss HECTaHAAapPTHbIX 3afay, MOAE/IMPOBATbL MU OCYLYECTBASATb BUOSTIOrMYECKUE M Nearornyeckne
nccae[0BaHNs C UCMOb30BaHNEM HABbIKOB aKaeMUYECKOro MMCbMa, NPUHUMNOB aKageMn4ecKon YeCTHOCTHU

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

Bynywme yuntens, 1eMOHCTPUPYHOLYME KOMITETEHTHOCTb, ByAYT:

*  B/laJe€Tb COBPEMEHHbIMU MOAXOAAMM K OpraHusaumu OMOJIOTUYECKUX IKCIIEPUMEHTOB U TPUMEHATb WX B CBOeu
npogeccnoHanbHOM N HayYHO-MCC/Ie0BaTEIbCKON AESATE/IbHOCTH;



+ paboTtaTb C Hay4YHbIM 1 1a6opaTOPHbIM 060PY0BaHUEM, TPUMEHSITb €0 MPU NMPOBELEHNN BUOIOrMYECKUX IKCTIEPUMEHTOB;

+ onpeaensTb U GopMynnpoBaTb runoTe3y UCCae[0BaHUSA, COCTaB/ATL M1aH 9KCMEPUMEHTa, NofbupaTb METOAbI, U Ha OCHOBaHUU
3TOro NPOBOAUTL TEOPETUYECKUE U NPUKIIaAHbIE NCCIEA0BaHUSA B 061aCTH 6UONOrNY;

*  J€MOHCTPUPOBaThb CrOCOGHOCTM OpraHn3aumu v rpoBEfEHUS] IKCNEPUMEHTasIbHOW paboTbl C GUOIOTMYECKUMMU OOBLEKTaMM,
06paboTKu 1 NpefcTaBeHNs Pe3ybTaToB AaHHOM paboThl.

BbICTpanBaTb NPOGECCUOHabHbIE B3aUMOOTHOLIEHUS AJ19 KOHCTPYKTUBHOM Mefarornyeckoii M OOLYeCTBEHHON [esTe/IbHOCTH,
COO6CTBEHHOIO NnefarornyeckKoro pasBuTUsA 1 6aronosayqms

MpepekBU3NTHI

Meparornyeckue nccnefoBaHuns

MocTpekBu3nUTbI

LingpoBbie TexHONOrMmM B 6MOSI0rNu

AHaTOMUSA YenoBeka

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonnyecTtBo akafeMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI
byayiwme yuntena uMeroT rpencTaB/iIeHNs 06 OCHOBHbIX 3aKOHOMEPHOCTAX CTPOEHMs U (QYHKUUM OpraHuamMa B L€/IOM, a Takxe
OT/Zle/IbHbIX OpraHoB U CHUCTeM YesloBeKa, BJlafjeloT TEPMUHOJIOMMYECKUM arrnapaToM, HaBblkaMu paboTbl C s1a60paTOPHbIMU
npuébopamu. byaywme yuntens, AEMOHCTPUPYHOLME KOMIMETEHTHOCTb, MOryT. O6BSCHATbL 06LyMe 3aKOHOMEPHOCTU CTPOEHMS Tena
yesioBeKa, CTPYKTYPHO- (YHKUMOHaslbHble B3auMMOOTHOLUEHUS 4YacTeyi OpraHM3ma; WCrosb30BaTb [MMOHATUVHBIM annapat u
crieynann3npoBaHHyO TEPMUHOJIOTUIO; OMpPEAENATb MECTOMNOJIOKEHNE U  B3auMOPAacCrOIOKEHNEe OpraHoB B  OpraHu3me,
aHann3upoBaTb MH(OpMauMo O Tororpaguu, CTPOEHUN Tesla YEsIOBEKa, €ro CUMCTEM, OpPraHOB M TKaHes M UX OCHOBHbIE (YyHKLUNY;
onucbiBaTb MOPQOSIOrMYECKNE U3MEHEHUSI M3yYyaeMbIX MakKpOCKOMUYECKUX rperapaToB, MPOEKTUMPOBaTb M MPOBOAUTbL MPOCThbIE
9KCNEPUMEHTbI 0 M3YYEHUIO PaboTbl OTAE/bHbIX OpPraHOB W CUCTEM OPraHoB B LUKOJE, CO6/AOAaTb 3TUYECKME HOPMbI Mpu
BbINO/THEHUN 9KCNIEPUMEHTOB.
uenbwayqeuunnucumnnMHu
Llenbro gaHHOro Kypca siBJIIeTCsl NOBbILLIEHNE CNEAYIOLLMX 061acTel NPeaMETHbIX KOMMETEHLMNI:

KomnieTeHLnn KOHLenTyaabHO-TeOPETUYECKUX 3HAHWUI

KomnieTeHynu B npoBefeHUn HayYHbIX UCC/Ie[0BaHNA

KomMmneTteHyuu npuMeHeHus B Hayke
PesynbraTbl 06y4YeHus
ON9 Ucnonb3oBaTb KOHLENTyaslbHbl€ TEOPUN M 3aKOHbl €CTECTBEHHbIX AUCUMUIINH A1 06bSICHEHNSI 3aKOHOMEPHOCTEN, SBJIEHNI U
rpoyeccoB B Npupoae, GopmMmpoBaHus LjeJIOCTHOIO NpefCcTaB/ieHNs 06 eCTECTBEHHOHAYYHOWN KapTUHe Mupa
ON10 Ucnonb3oBaTb (yHAaMeHTaslbHble OCHOBbI 6UONOrMN U COBPEMEHHbIE TEHAEHUMN €e PasBUTUS, 3HAHMS O pa3HOO6pasun u
(YHKUMOHUPOBaHUM BUMOSIOMMYECKMX CUCTEM, MX MHOrO06pasnn 1 3BOIIOLNN
ON11 AHanusupoBaTb YPOBHEBYHK) OpraHM3aumio XWUBOW NPUPOAbI, GUOOMMYECKYIO MPUPOLY M COLMaNbHYHO CYLUHOCTb YEsI0BEKA,
J€MOHCTPUPOBaThL Hay4YHOE MUPOMOHUMAaHUE, 3KOJIOTMYECKYIO M FeHETUYECKYIO rPaMOTHOCTb
PesynbraTbl 06y4eHuMs No AucuunanHe
Bynywme yuntens, L€MOHCTPUPYHOLINE KOMMTETEHTHOCTb, MOTYT:

0ODBACHATbL 00LMe 3aKOHOMEPHOCTU CTPOEHUs] Tesla YesloBeKa, CTPYKTYPHO- (YHKLUMOHasIbHble B3aMMOOTHOLUEHUS 4acTeu

opraHnama;
* MCMosb30BaTh NOHATUUIHBIN annapar v crieynann3npoBaHHyIO TeEpPMUHOIOMUIO;

onpeaessiTb MeCTOMOJIOXKEHNE N B3aMMOPACOJI0KeHNe OpraHoB B OpraHusme

aHannM3npoBaTb MHGOPMaLMo 0 Tonorpaguu, CTPOEHUM Tesa Yesl0BeKa, ero CUCTeM, OPraHoOB U TKaHEeW N X OCHOBHbIE DYHKLNY;

onucbiBaTh MOPGOIOrnYecKne N3MeHeHNs N3y4aeMbiX MaKpPOCKOMMYECKUX rpenapaToB

MPOEKTUPOBATb M MPOBOAMUTH MPOCTbIE IKCIIEPUMEHTbI 10 U3YHEeHNIO PaboTbl OTAE/IbHbIX OPraHOB M CUCTEM OPraHoOB B LUKOJIE;
- cobno[ath aTMYECKUE HOPMbI NPU BbIMOJIHEHUN 3KCNEePUMEHTOB
- ucrnonb3oBaTb (pyHAaMeHTaslbHble OCHOBbI 6GMOIOrMU U COBPEMEHHbIE TEHAEHUMWU ee pa3BUTUS, 3HaHWSI O pa3Hoo6pasuum u
(YHKLMOHUPOBaHUN GUOJIOTNYECKUX CUCTEM, UX MHOr006pa3nu 1 aBoIHoLNU
- aHanu3upoBaTb YPOBHEBYIO OPraHM3auuio XXUBOWM MPUPOAbl, 6MONOrMYECKYIO MPUPOAY M COUMAaNIbHYHO CYLHOCTb YesI0BEKa,
JEeMOHCTPUPOBaThL Hay4YHOE MUPOMOHUMAaHUE, 3KOJIOTMYECKYIO M FeHETUYECKYHIO FPaMOTHOCTb
MpepekBU3NTbI
CTpoeHue n pyHKLNM XXNBOTHbIX 2
nOCTpeKBM3MTH
®dusmnonorns yenoBeka m XMBOTHbIX

BuoreoueHonorus

Limkn anucumnnuHbl BasoBble aucumMnAnHbI
Kypc 3

KonunyecTBo akaieMn4eckmx KpeauTos 4

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue cogep>xaHus gUCLUMIIMHDI

Bynywme yuntenss mnsy4yaT OCHOBHble 3aKOHOMEPHOCTM OpraHu3aumm v (QyHKUMOHUPOBaHUA 6MOreoLeHo30B, CMOryT foKasaTb
CYLYHOCTb KOMIJIEKCA XXUBbIX U HEXMBbIX KOMIOHEHTOB MPUPOAbI, HaXOAALMXCA B MPUYNHHO- C/IEACTBEHHbIX B3aUMOAENCTBUSIX,
060CHOBbIBaTb COBOKYMHOCTb CJIOXHbIX 3KOJIOTMYECKMX CUCTeM B 6uoreocgepe, npoBOAUTL MCCEAOBaHUA CTPYKTYPHbIX
KOMIMOHEHTOB 6MOreoLjeHo3a C yyeToM opM KoafanTaumii BUFOB B PasHbIX MPUPOJHO-reorpapmyeckunx yCaoBusiX, UCNOb3Ysi HaBbIKU
Konna6opaumu. bynywme yuntens, AEMOHCTPUPYIOLLME KOMMETEHTHOCTb, MOryT: O6bSCHUTb CTPYKTYPY U METOLOSIOMMIO NPOLECCOB
6uoreoLeHo3a; OxapakTepu3oBaTb OCHOBHbIE€ MPUHUMIbLI OpraHu3auuy, QyHKUMOHUPOBaHUS 6GUOreoLeHo30B; aHaIn3upoBaTh
CTPYKTYPHO-(PYHKLMOHANIbHYIO OpraHn3aLmio 6MOreoL|eHOTUYECKUX CUCTEM Pa3IMYHOro TUNa; OLEHNBATb MNPOAYKUMOHHbIE MPOLecChl



M 3(PeKTUBHOCTb OTOKA 3HEPIrUM B MULYEBLIX LiEeNsiX 6MOreoLeHO30B;, aHan3upoBaTb POJib KOMIOHEHTOB 6GUOreoLeHO30B Kak
3/1IeMEHTapHbIX CPEA00OPasyroLNX CTPYKTYPHO-QYHKLMOHAIbHbIX 6/10KOB 6uocdepbl, 06yYynTb NMPOBEAEHNIO UCCIEA0BaHMIA C yYETOM
6e30MacHOCTM C 06beKTaMu (BUTO- M 300L€HO3a AJ1A OnpefeseHns BUAOB U GopM KoajanTtauuii B pasHbIX YCOBUSAX NPUPOABI,
reorpagnyecKoro pacrosioxeHusl U BO3eNCTBUS IKOIOrMYeCKux pakTopos.
Llenb nsyyeHus gUCLMNINHbI
Llenbro gaHHOro Kypca siBJIAeTCsl NOBbILLIEHNE CNEAYIOLLMX 061acTel NPOpeccuoHasibHbIX KOMMETEHLNI:

KomneTeHunn KoHUeNTyanbHO-TeOPeTUYECKMX 3HAHWUI

KomneteHunn B npoBefeHnn HayYHbIX UCCAe0BaHNI

KomneteHunn npumeHeHus B Hayke
PesynbraTbl 06y4YeHus
ON8 WHTerpupoBaTb 3HaHMSI CMEXHbIX HayK, HE0OXOAUMBbIX AJ151 MOBCEAHEBHOMN MPOpeCcCUoHarbHON [AesATeIbHOCTU U (hOPMUPOBaHUS
(yHKUMOHaIbHOW rpaMOTHOCTY yYaLynxcs
ON9 Ucnonb3oBaTb KOHUENTyaslbHble TEOPUU U 3aKOHbl €CTECTBEHHbIX AUCUMUIMINH 4151 0OBSCHEHNUS] 3aKOHOMEPHOCTEN, ABIEHNIA 1
rpoueccoB B npupoge, GopMupoBaHus LieSI0CTHOro NMPeACcTaBIeHNs1 06 eCTeCTBEHHOHAYYHOW KapTUHE Mupa
PeaynbraTbl 06y4eHuMs No AucuunanHe
Eygyu.me yunTesns, LeMOHCTPUPYroLMe KOMMETEHTHOCTb, MOTYT:

O6GBACHUTb CTPYKTYPY M METOZOJIOMIO NMPOLIECCOB 6UOreoLeHo3a;

OxapaKTepu3oBaTb OCHOBHbIE MPUHLNIbI OpraHn3aumm, GyHKLUMOHMPOBaHNSI 6UOreoL|eHO30B;

aHanIM3npoBaTh CTPYKTYPHO-QYHKLMOHaIbHbIe OpraHn3aLmnm 6MoreoLeHOTUYECKMX CUCTEM Pa3/IMYHOro TUNa;

OLjeHNBaTb MPOAYKLUMOHHbIE MpoLecchl N 3(HEKTUBHOCTbL NOTOKA SHEPIUM B MULLEBbLIX Ljensix 6MoreoLeHo30B;

aHannM3npoBaTb POJib KOMITOHEHTOB 6MOreoLeHO30B KakK 3/1eMEHTapHbIX CPEL006pasyroLLMX CTPYKTYPHO-(PYHKLMOHAIbHbIX 6/10KOB
6Mocd)epbl

06yYnTb NPOBEAEHMNIO UCCIIEA0BaHUI C Y4ETOM 6€30MacHOCTH C 06beKTaMu (pUTO- U 300LeH03a AJ/1s1 ONpeAeseHnss BuAoB u opm
KoagfanTayui B pasHbiX yCI0BUAX MPUPOAbI, reorpapuyeckoro pacrnosioxeHUs U BO34eiCTBUSA 9KO0OMrMYeCcKnX (hakTopos.
MCronb30BaTh KOHUENTyaslbHble TeOPUM U 3aKOHbl eCTECTBEHHbIX AMCUUMINH AJ151 OObSICHEHUS] 3aKOHOMEPHOCTEH, SIBIEHUA W
rpouyeccos B Npupoae, popMnMpoBaHUA LieJI0OCTHOIO NMpejCcTaB/ieHnsi 06 eCTeCTBEHHOHaYyYHOM KapTuHe Mupa
MpepekBU3NTbI
CTpoeHue n pyHKLNM XXNBOTHbIX 1
MocTpekBu3uThbI
®nopa u payHa Mupa

Buonorua yenoseka

Limkn aucumnnuHbl basoBble gucumnanHbl
Kypc 3

KonunyecTBo akaieMMyeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI JK3aMeH

KpaTkoe onucaHue coaep)XaHus QUCLMUMINHDI
Kypc ¢opmupyeT KommnekcHoe npefcTaB/ieHne O (QyHKUMOHUPOBAHUM YesioBeka Kak GMOJIOrMYeckoro O6beKkTa; paccMaTpuBaeT
O0COBEHHOCTN CTPOEHUS] U (YHKLMOHUPOBAHUS CUCTEM OPraHOB C YYETOM OHTO- M (UIOreHeTMYECKUX OCObeHHOCTeN. byayume
yumnTesns, AEMOHCTPUPYIOLUME KOMIMETEHTHOCTb, MOryT. OMPeAensTb OCO6EHHOCTM Tornorpagum u 3aKOHOMEPHOCTU CTPOEHUS
opraHuMsma 4esioBeKa Ha MUKPO- U MaKPOCKOMUYECKOM YPOBHSIX; OOBSCHUTb B3aUMOCBSI3b CTPOEHUSI OPraHoB C BbIMOJIHIEMbIMU
QYHKUMAMY, CUCTEMATU3NPOBATb 3HAHUSI O CTPOEHUU U (PYHKLUMM OpraHoB M CUCTEM OpraHuM3Ma 4esioBeKa, MX B3auMOCBSI3N U
MeXaHW3MOB Perynsiynu;, OPUEHTUPOBATLCA B CTPOEHUM Tesla Yesl0BeKa, HaxoAnTb U ONpeaensiTb MecTa pacrosiOXeHUsT U NpoeKuun
OpraHoB 1 X YacTel Ha MOBEPXHOCTU Tesla; OLeHNBaTb CTPYKTYPHbIE N PYHKLUMOHa IbHbIe MapaMeTpbl pa3BUTHUS OpraHn3ma 4Yes10BeKa;
MPOEKTUPOBATb U MPOBOANTL 3KCMEPUMEHTbI MO U3YYEHUH PaboTbl OPraHoOB M CUCTEM OPraHoB; MPUMEHSITb aHaTOMUYEcKue U
U3MOSIOrNYecKne 3HaHUsI B KU3HU, B TOM YMCIle B KaYeCTBe NPOpUIaKTUKMN pasindHbIX 3a60/1eBaHN.
Lienb u3yyeHus aucuunimHbl
Llenibto gaHHOro Kypca siBJIIeTCsl NOBbILLUEHNE CNEAYIOLMX 061acTel NPeaMETHbIX KOMIETEHLNI:
K KoMneTeHUMy KOHLEeNTyanbHO-TEOPETUYECKUX 3HAHWI
B KomneTeHUuu B NPpOBEAEHNUMN HAYYHbIX NCCELOBAHUI
R KomneTeHUuy NpUMEHEHUS B HayKe
PesynbraTbl 06y4yeHus
ON6 OcyuyecTBnsiTb BbI6GOP METOZOI0MMMN AJ1s1 NAAHUPOBAHWS, NMPOBEeAEHUS, cb6opa M 06paboTKM faHHbIX 1a60PaToOPHbIX U MONeBbIX
ncenegoBaHum
ON9 Ucnonb3oBaTb KOHLUeENTyaslbHble TEOPUU M 3aKOHbI €CTECTBEHHbIX ANCLUMNINH JJ11 00BbACHEHUS] 3aKOHOMEPHOCTEH, SIBIEHNI 1
npoueccos B Npupoae, GopMMUpoBaHUs LieJIOCTHOIO NMpeACTaB/IeHUs1 06 eCTECTBEHHOHAYYHOM KapTuHe Mupa
ON10 Ucnonb3oBaTb QyHAaMEHTaslbHble OCHOBbI 6UOIOrMN U COBPEMEHHbIE TEHAEHUMN ee Pa3BUTUS, 3HAHUSI O pa3HOO6pasun n
(YHKUMOHNPOBaHUN 6MOSIOMMYECKMX CUCTEM, MX MHOr006pa3nmn u 3BOIOLNN
PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE
Bynywume yuntens, LEMOHCTPUPYIOLYNE KOMIETEHTHOCTb, MOTYT:

onpesensiTb 0CO6EHHOCTU Tororpaum 1M 3aKOHOMEPHOCTU CTPOEHMUS] OpraHu3Ma 4esioBeKa Ha MUKPO- U MaKpOCKOMUYECKOM
YPOBHSIX

06DBSACHUTb B3aUMOCBSA3b CTPOEHMUSI OPraHoB C BbIMOJIHIEMbIMU YHKLNAMMU

cucTeMaTu3npoBaTh 3HaHUS O CTPOEHUMU U (PYHKLMM OpraHOB M CUCTEM OPraHuW3Ma YesloBEKa, O MX B3aMMOCBSI3U U MEXaAHU3MOB
perynsynu;

OPUEHTMPOBATLCS B CTPOEHUM Tesa YesI0BEKA, HAXOAUTb U ONPEAENsaTb MecTa PacroOXeHUs] U MPOEKLUN OpraHoB U UX YyacTes Ha
MOBEPXHOCTU TeNa;

OLjeHNBaTb CTPYKTYPHbIE N YHKLMOHA/bHbIE MapaMeTpbl Pa3BUTUS OPraHN3Ma Yes10BeKa;

MPOEKTMUPOBATb M MPOBOANTL IKCIEPUMEHTHI 10 M3YYEHUIO PabOTbl OPraHoB U CUCTEM OPraHoB;
K NpuMeHATb aHaTOMUYeckue M (GU3NOSIOrMYECKUE 3HAHUSI B XXU3HW, B TOM YUC/IE B KayecTBe MNPOPUIAKTUKN PasIMYHbIX
3a6os1eBaHNI
- MUCMONb30BaTh KOHLEMTYaslbHble TEOPUU U 3aKOHbI €CTECTBEHHbIX AUCUUMINH 4151 O6bSCHEHUS 3aKOHOMEPHOCTEN, SABEHUNA U



npoLeccoB B nNpupoge, GopMmUpoBaHUS LieSIOCTHOIO NPeACTaBIeHNs1 06 eCTeCTBEHHOHAYYHOU KapTHe Mupa

- MCrosib3oBaTh (yHAaMeHTaslbHbie OCHOBbI GMOJIOrMM M COBPEMEHHbIE TEHZEHUMM €ee pas3BUTHS, 3HaHWUS O Pas3Hoo6pasMu u
(YHKUMOHUPOBaHUMN 6MOSIOMMYECKMX CUCTEM, MX MHOr006pa3nn u 3BOHOLNN

MpepekBU3NTbI

BospacTHble 1 ¢puanosornyeckmne 0Co6eHHOCTH pa3BUTUS feTel

MocTpekBu3uThbI

du3nonorus YesnoBeKa u XUBOTHbIX

Jkonorus paCTeHMVI, XUBOTHbIX N YesloBeKa

Limkn ancumnnuHbl BasoBble gucumMnAnHbI
Kypc 3

KonnyecTBo akaieMmyeckmx KpeauTos 4

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue coaep)XaHusa GUCLUMIUHDI
Byaywme yuntensi yaHaroT OCHOBOMOararoLme rnoHsTusi 06 opraHnsme 1 6UOSIOrMYECKOM pa3Hoo6pasun B rnpupoae, 6MoreoLeHose
KaKk ocobom YPOBHE opraHunsauynn >XXU3Hn Ey,quuMe yuntesia olyeHnBarT B3aUMOOTHOLLUEHUA OpraHn3mMoB W Cpefbl, y4YnTbiBas
0CO6EHHOCTU CTPOEHUA WU XXN3He[eATe/IbHOCTU OpraHn3MoB B pPasJ/inyHbIX OKOJIOrMYECKnX yCr1o0BUAX 3eman. O6leaI-OTCﬂ
njaaHUpoBaHNIO N nposegeHnro Ha6fl}O,quMFl 3a 6M0/I0rMYeCcKUMU 06 bEKTaMU U COCTOSIHUEM COOCTBEHHOIO opraHnsMa B yCJ/10BUAX
BO3,qeﬁCTBMFI 9KOJIorm4yeckmnx d)aKTOpOB. OLIEHMBafOT rnocnengcrBus aHTpOI'lOI'eHHOﬁ AeATe/IbHOCTU M0 OTHOLLIEHUIO K I'IpMpO,QHOFI cpejge
n 340pPpOBbHO Apyrux mo,qeﬁ. EyAyLL[Me y4antesida, JeMOHCTPpuUpyrLine KOMIMNEeTeHTHOCTb, MOryT. OlfpefesiaATb Tun BSaMMO,qu/?CTBMFI
pPas3HbIX BUAOB B 3KOCUCTEME N 0CO6EHHOCTH CTPOEHUA KJ1ETOK, TKaHel71, OpraHoB, CUCTeM OpraHoB B COOTBETCTBUU C BO3Ael710TBMFIMM
9KOJIOrm4yeckKkmnx d)aKTOpOB N aHTPOMNOreHHoro BO3/.1€FICTBMFI,’ 06bACHUTb 3HayeHne AEATEJIbHOCTU XUBbIX OPraHNn3MoB B KpyroBoporte
BeLjeCTB 9KOCUCTEMDbI, B XKU3HU U Xxo3sMcTBe yesioBeKa, Bbl€JiATb CYLLECTBEHHbIE NPU3HaKun 610J10rMYecKnx 06 bEKTOB U npoyeccoB n
CpaBHUBAaTb WX, BbIABJIATb N3MEHYNUBOCTb XXWUBbIX OPraHM3MoB T[1pn aHTPOIOreHHom BO3Ael710TBMM n BOS[(eﬁCTBMM 9KOJIOrm4yeckKkmnx
d)aKTopOB,' O6y'-IMTb npoBejgeHnro MCCﬂe[(OBaHMFI rno U3y4yeHuro I'lpMCI'IOCO6J'IeHm71 OpraHn3MoB K cpeje 06UTaHUA N OOBBACHUTb UX
3HayeHue.
Lienb nsyyeHus aucuunnmHbi
Llenbro gaHHOro Kypca siB/IIeTCsl NOBbILLIEHNE CNEAYIOLLMX 061acTel NPOpeccuoHasibHbIX KOMMETEHLNI:
KOMI'IeTeHLlVIVI KOHLenTyaslbHO-TeOPeTn4eCKunx 3HaHWN
KOMI'IETeHL[I/II/I B rnpoBejeHnn Hay4Hbix MCCﬂe[[OBaHMl;I
KOMI'IeTeHL[MM NnpuMeHeHnsA B Hayke
PesynbraTbl 06y4YeHus
ON4 OpMeHTMpOBaTbCﬂ Ha 3AOpOBbIl71 o6pa3 XU3HN A1 obecreyeHus yCTOI;NMBOI'O pa3BntTusa O6LL{eCTBa n npupoabl, I'IO}'IHOL[eHHOﬁ
COL{MaJ'leOﬁ n I'lpOd)eCCMOHa}'IbHOﬁ AeATe/IbHOCTHU
ON9 Ucnonb3oBaTtb KOHUenTyaJlbHble TEOPUN N 3aKOHbl €CTeCTBEHHbIX ANCUNTIJINH 471 06DbSICHEHUS 3aKOHOMepHOCTeﬁ, SABJIEHUNA U
npoveccos B Npupoae, popMUPOBaHUS LieSIOCTHOIO NpeACTaB/eHNUs1 06 eCTECTBEHHOHaYYHOM KapTuHe Mupa
ON11 AHanusupoBaTb YPOBHEBYHK) OpraHM3aumio XuUBOW NPUPOAbI, GUOOMMYECKYIO MPUPOLY M COLMaNbHYHO CYLUHOCTb YEsI0BEKa,
AEMOHCTPpUpoBaTb Hay4YHoe MUPOINOHUMaHNE, 3KOJIOTMYECKYHO U TEHETUYECKYHO rPaMOTHOCTb
PeaynbraTbl 06y4eHus no gucuunamHe
Byayime yuntesns, LeMOHCTPUPYIOLNE KOMITETEHTHOCTb, MOTYT:
onpeaesnsiTo TUM B3aUMOAEUCTBUS PasHbIX BUJOB B 3KOCUCTEME U OCOBEHHOCTW CTPOEHUS KJIETOK, TKaHel, OpraHoB, CUCTEM
OopraHoB B COOTBEeTCTBUU C BOBAGP?CTBMHMVI 3KoJiorm4yeckmnx d)aKTOpOB M aHTPOINOreHHoro BO3/.1€I/“ICTBMH,'
06bSACHUTbL 3HaYeHne AeATe/IbHOCTU XXNBbIX OPraHN3MoOB B KPYroBopoTe BeLjeCTB 9KOCUCTEMbI B XXU3HU U xossaucree yesioBeKa,
Bblfj€JIATb CyLL|eCTBEeHHbIe NPpu3HakKn 6M0/1I0rMYecKmx 06 beKToB U npoLeccoB 1 cpaBHNBaTb UXx,
BbIAABJIATb UBMEHYNBOCTb XXUBbIX OpraHn3MoB Ipn aHTPONMoreHHom BO3/.1€IZCTBMI71 n BO3,£[6'FICTBMI71 9KoJ1orm4eckmnx d)aKTOpOB,'
O6yLMTb nposegeHno MCC/'Ie,qOBaHMI}? rno n3y4eHunro I'IpMCI'IOCO6}'IeHMF1 OopraHn3MmosB K cpeje 06UTaHUA M O6BACHUTb UX 3HaYEHMe.
- UCIoJIb30BaTb KOHLUerTyallbHble TEOPUU W 3aKOHbl €CTeCTBEHHbIX AUCUUMNIINH A[)1A 06DbSICHEHUSA 3aKOHOMepHOCTeI71, AB/IEHUA "
rpoueccoB B Npupoae, opmMupoBaHus LjeJIOCTHOIO NpesCcTaBieHns1 06 eCTECTBEHHOHAYYHOM KapTuHe Mupa
- aHa/im3npoBaTtb YPOBHEBYHO OpraHusayuvro XXnBow npupoasbl, 6MOJ'IOI'I/1LIeCKny npupogy un couyunasibHyrO CyYLIHOCTb 4eJsloBeKa,
AEMOHCTpupoBaTb Hay4YHoe MUPONOHUMaHNE, 3KOJIOTMYECKYHO U TEHETUYECKYHO rPpaMOTHOCTb
MpepekBU3NTbI
P63H006pa3Me pacTnTesibHbIX OPraHN3mMoB
MocTpekBu3uThbI
Buopecypcbl KasaxctaHa

Buopecypcbl KasaxctaHa

Limkn aucumnnuHbl basoBble gucumnanHbl
Kypc 3

KonunyecTBo akaieMnMyeckumx KpeauTos 4

(dopma KOHTPOJIA 3HaHWI 3K3aMeH

KpaTkoe onucaHue coaep)XxaHus QUCLUMINHDI

O6yyaroLymiics pa3oBbET CBOE MOHUMAaHME O reorpapuyeckoM pacrnpoCTpaHeHUN U Pa3MeLLeHNN XXNBbIX OPraHU3MOB U UX COOG6LLECTB
Ha TeppuTopum KasaxcTaHa. bygywme yumTenss yCBOAT BaXKHeMLINE 3aKOHOMEPHOCTM CTPYKTYpbl M AWHAMUKNA PaCTUTESIbHOMO U
)KMBOTHOIO MMpa B OTHE/IbHbIX pernoHax. O6yyarolymecs CpaBHMBAKOT OCHOBHbIE 3Tarbl UCTOPUM WU3YYEHUS U XO3SAMCTBEHHOIO
OCBOEHUSI OTAESIbHbIX IPYNI ¥ BUZOB MOE3HbIX PACTEHUI M XMUBOTHbIX B KazaxcTaHe; pa3iMyaroT pa3MeLyeHnss 0Co60 OXPaHAEMbIX
MpUPOAHbIX TeppuTopuii PK u oueHMBaKOT posib rocygapctsBa M 0O6LjecTBa B COXPaHEHMM JNlaH[WAGTHOrO M 6MUOSIOrNYECKOro
pasHoobpasus. bygylme yuntens, JEMOHCTPUPYIOLYME KOMMETEHTHOCTb, CMOrYT. CMCTEMATU3MPOBATb MOJIOXKEHNE OCHOBHbIX BUZAOB
610I0rMYECKNX PECYPCOB; OXapaKTepu3oBaTb 6UOSIOrMYECKUe Pecypchbl Ha TeppuTopun Pecny6amku KasaxcTaH; 06bsCHUTb KaTeropum
W KpUTEPUU BULOB 6UOPECYPCOB, HAXOAALUMXCS 04 YrpO30#4 MCHE3HOBEHUS; OLieHMBaTb 3HaYeHUE OKPYKaroLLyel Cpe/ibl B MOBbILIEHUN
MPOAYKTUBHOCTM 6GuopecypcoB KasaxcTaHa, NpefACTaB/ATb COBPEMEHHbIE KOHUENTyasbHble MOAXOAbl K npobreMe COXpaHeHus
61on10rMYeckoro pasHoobpasusi KasaxcTaHa, Ha3biBaTb OCHOBHbIE [yTW [OBbILLIEHUS MPOJYKTUBHOCTU GUOPECYPCOB;, OBYyYUTb



OLJeHMBAaHMIO POJTN 0CO60 OXPaHSIEMbIX MPUPOZHBIX TeppuTopuii PK B cOXpaHeHUM 1 NOBbILLIEHUN MPOAYKTUBHOCTY 61MOpPa3HO06pa3susl.
Lienb usyyeHus aucuunnmHbl
Lenbro faHHOMO Kypca sIBASIETCS MOBbILLIEHNE CEAYIOLMX 061acTel NPOpecCUoHaIbHbIX KOMMNETEHLNIA:

KomneTeHumun KOHLEeNTyanbHO-TEOPETUYECKMX 3HAHWUI

KomnieTeHunyn B npoBegeHnm HayYHbIX UCCe0BaHNI

KomnieTeHumn npumeHeHUs B Hayke

PesynbraTbl 06y4YeHus
ON8 UHTerpupoBaTh 3HaHUS CMEXHbIX HayK, HEOOXOAUMbIX [/151 TOBCEAHEBHOM NPOpeccoHaibHO AeSTENbHOCTU M OPMUPOBAHUS
(yHKYMOHaNbHOM rpaMOTHOCTY yyaLLuxcsi
ON9 Ucnonb3oBaTb KOHLeENTyabHble TEOPUN U 3aKOHbI €CTECTBEHHbIX AUCUUMIMH A5 O6bACHEHUS] 3aKOHOMEPHOCTeW, SIBIeHWUIA 1
npoyeccoB B Npupoge, GopMUpoBaHus LieSI0CTHOIo NpeAcTaBieHns: 06 eCTECTBEHHOHaYYHOM KapTuHe Mupa
ON11 AHanuanpoBaTb YpOBHEBYIO OpraHu3aLut0 XWUBOW MPUPOAbI, GUOIOrMYECKYIO NMPUPOAY M COLMAaNbHYH CyLUHOCTb Yesl0BeKa,
ZJEeMOHCTPUPOBaTh Hay4YHOE MUPOMOHUMAaHUNE, SKOSIOTMYECKYIO U FEHETUYECKYH rPaMOTHOCTb
PeaynbraTbl 06y4eHuMs No AucuunanHe
Eygyume yyuTens, EMOHCTPUPYHOLUNE KOMIETEHTHOCTb, MOTYT:
CMCTEMaTU3MPOBATb MOJI0KEHNE OCHOBHbIX BUAOB GUOIOrMYECKUX PECYPCOB;
oxapaKkTepusoBaTb 6UOJSIOrMYECKue pecypcbl Ha TeppuTopum Pecry6nky KasaxcTtaH;
06BACHUTb KaTeropum 1 KpUTepun BUAOB GUOPECYPCOB, HAXOAALUMUXCS MOJ YrpO30i MCYE3HOBEHUS;
OLeHMBaTb 3HaYeHne OKPYyKaroLLel cpesbl B MOBbILLIEHUY MPOAYKTMBHOCTY 6uopecypcoB KazaxcTaHa;
npeAcTaBUTb COBPEMEHHbIE KOHLENTYyaslbHble MOAX0AbI K POo6sieMe CoXpaHeHUs1 6UMOI0rMYecKoro pasHoobpasmusi KazaxcraHa;
Ha3BaTb OCHOBHbIE MYTU MNOBbLILLIEHUS NPOAYKTUBHOCTU 6UOPECYPCOB;
00yYnTb OLEHUBAHMIO POJSIM OCOB0 OXPaHsieMbIX MPUPOAHbIX TeppuTopuii PK B COXpaHeHUU W MOBbILIEHUN MPOAYKTUBHOCTU
61opa3Hoobpasus.
- MCro/b30BaTb KOHLENTyaslbHble TeOPUMU U 3aKOHbl €CTECTBEHHbIX AWUCUMMANH A1 OOBSICHEHUSI 3aKOHOMEPHOCTEH, SBAEHUIA U
npoyeccoB B Npupoge, GopMUpoBaHUs LHesI0CTHOIo NpeAcTaB/ieHnsl 06 eCTeCTBEHHOHaYYHOV KapTuHe Mupa
- aHa/M3upoBaThb YPOBHEBYHD OPraHM3aLuio XUBOW MPUPOJbl, GUOSIOTMYECKYHO MPUPOJY M COUMAsbHYH CYLJHOCTb Ye/l0BEKa,
ZJEeMOHCTPUPOBaTh HayYHOE MUPOMOHUMAaHUNE, IKOSIOTMYECKYIO U TEHETUYECKYH rPaMOTHOCTb
MpepekBU3NTbI
OKOJI0rnsi pacTeHUH, XMBOTHbIX M YESI0BEKA
MocTpekBu3nUTbI
CpaBHUTeNIbHasi aHaTOMUS 1 IBOJIFOLMST XKNBbIX OPraHN3MoB

eHeTUKa 1 OCHOBbI cenekuumn

Limkn aucumnnuHbl BasoBble gucuMNANHbI
Kypc 3

KonunyecTBo akaieM14eckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue coaepXXxaHus QUCLMUMIUHDI
Kypc BkntoyaeT B cebs uzen M METOAbI, Urparolyne BaKHYK POJib B MEAMLMHE, CEJIbCKOM XO3SMCTBE, MUKPOGUOIOrNYECKOM
MPOMBILLIEHHOCTH, @ TaKXe B TEeHHOW WHXeHepuu. byaylume yduTenss u3yyaroT LMTOSIOTMYECKME OCHOBbI HaciefCTBEHHOCTH,
3aKOHOMEPHOCTYM Hac/IeCTBEHHOCTU U U3MEHUYMBOCTM MPU3HAKOB Ha BCEX YPOBHSIX OpraHu3auuy XWUBOW MaTepuy, aHasmsupyoT
TUMbl Hac/e[0BaHUSI CENIEKLMOHHbIX MPU3HAKOB, POJib HAaC/e[CTBEHHOCTU U OKpyxarowesd cpefbl B (opMmuposaHumn ¢eHoTuna.
Byaywme yumTens paccMaTpuBalOT BOMPOCbl MOAUPUKALMOHHOA M MYTaLMOHHON M3MEHYUBOCTH, MOSMIMIONANN U OTAaIEHHOM
rmépuansaLmuy, Takxe aHausvpyroT 3aKOHOMEPHOCTM Mepejays M peannsaumu reHeTMyecko# MHopmauuy, M3yyaroT OCHOBbI
CesleKUynM, TeHHOW WHXXeHepuW, MeTOZOB MOJIEKYNPHO- FeHEeTUYECKoro aHanusa. byaywme yduTens, AeMOHCTpUpyroLyme
KOMIMETEHTHOCTb, MOrYT. pa3in4yaTb U aHa/U3UpoBaThb TUMbl HaciefoBaHUs NMPU3HAKOB; MUCIOJIb30BaTb reHETUYECKUe TePMUHbI U
YC/I0BHble 0603HAYeHUs] YMECTHO M MPaBUJIbHO, YTO CrIOCOGCTBYET MOHMMAHUIO CyTH, MpoLecca M Pe3y/ibTaToB WCC/IEe0BaHUS;
MPUMEHSATD Ha MPaKTUKE METOAbl rM6pu0a0rn4eckoro, UUTOIOrMYECcKoro 1 NnonyasyMoOHHOIro aHann3a Aisl PeLeHUss reHeTUYECKUX
3ajja4y Ha BCe TUMbl Hac/le4oBaHUS; NPOEKTUPOBaTb U MPOBOANTb reHeTUYECKMe 3KCePUMEHTbI; obpabaTbiBaTb U aHa/IN3UPOBaTh
pesynbTaTbl M3MEPEHUS KOJIMYECTBEHHbIX MPU3HAKOB; O6bACHATL POJib HaC/le4CTBEHHOCTU U M3MEHYUBOCTU B dBOJTHOLMMN XU3HU Ha
1aHeTe, OCHOBHbIE [0JIOKEHNS XPOMOCOMHOM TeOpUM HAaCNeACTBEHHOCTM U MeXaHW3M HacjefoBaHUs 3a6osieBaHWUii 4esloBeKa;
onpefensTb B/AUSHME (HaKTOPOB Ha BUA M3MEHYMBOCTH, O6CY)XAATb MPUYMUHbLI U MOCAEACTBUS MYyTaUui IS KU3HELEATe/IbHOCTU
)KUBbIX OPraHU3MOB W 3BOJIOLMUMN XU3HU Ha M1aHETe; 06beAUHATb MOHATUS FeHETUYECKMX TMPOLIECCOB Yy PaCTEHUI M XKMBOTHBIX;
MPOBOANTL pacyeTbl M0 OMNPeAesIeHNIO NPOLEeHTa KPOCCMHIoBepa MexXay reHaMu U KOHCTPyMpoBaTb reHeTU4Yeckue KapTbl 415 reHOB;
onpefensiTb reHOTUMNYECKYIO CTPYKTYPY MOMyAsiunii M 4acToTy asiniesiedf U reHoTUNoB Mo GeHOTUNNYECKUM YacToTaM B MOMyIALUSIX;
onucbiBaTb BUAbl HAC/Ae4CTBEHHOCTM (SgepHass — XPOMOCOMHasl M BHesigepHasi — UMTOMIa3MaTuyeckasl) M TMPUYUHBI, UX
06yC/I0BNBAIOLNE; MPUMEHATD 3HAHUS U METOAbI FeHETUKM A5 TOHUMaHUS 1 PELLIEHNUsT NPO6IeM CeleKLMmn OpraHu3MoB.
ueﬂbM3yquMﬂAMCHMHHMHH
Llenibto faHHOro Kypca AB/ISIETCA MOBbILIEHNE CeAYHLMX 06/1acTelt MPeAMETHbIX KOMIETEeHLMI:

KomneTeHumm KoHLeNTyaibHO-TeOPETUYECKUX 3HAHUI

KomneTteHuum B npoBegeHnn HayuHbIX UCCIIe0BaHM

KomneTteHuuy npumeHeHus B Hayke
PesynbraTbl 06y4YeHus
ON9 Ucnonb3oBaTb KOHLENTYyabHble TEOPUM U 3aKOHbI €CTECTBEHHbIX AUCLMIMINH A5 06bSCHEHNS 3aKOHOMEPHOCTEH, ABEHNIA 1
npoweccoB B nNpuUpoge, popMmUpoBaHUS LieSIOCTHOrO NpeACcTaBIeHNs1 06 eCTeCTBEHHOHaYYHOU KapTUHe Mupa
ON10 Ucnonb3oBaTb (pyHAaMeHTaslbHble OCHOBbI 6UOJIOMMN U COBPEMEHHbIE TEHAEHUMMN ee pa3BUTUS, 3HaHUS O pa3Hoo6pasun u
(yHKLMOHUPOBaHUM 6UOJIOrMYECKUX CUCTEM, MX MHOI006pasnm 1 3BOJIHOLNUN
ON11 AHanuaupoBaTb YpPOBHEBYHO OPraHM3auuio XXWUBOW MPUPOAbI, GUOSIOrMYECKYIO MPUPOAY M COLMaNbHYIO CYLUHOCTb YEesI0BEKa,
AEMOHCTPUPOBaTb Hay4YHOEe MUPOMOHMMAaHMNE, IKOJIOrMYECKYIO U FeHETUYECKYHO rPaMOTHOCTb
Pe3yanaTb| 06yqe|-|m| no AucuuniinHe
Byaywme y4nTesnsi, LEMOHCTPUPYIOLYNE KOMIMETEHTHOCTb, MOTYT:



passindyatb 1 aHaJin3mpoBaTtb TUIbl HacsiegoBaHUA rNPU3HaKoB,

UcCrioJib3oBatb reHeTU4eCKne TepMuHbl U yCJ1I0BHbIE 0603HaYeHns YMEeCTHO U rpaBnjibHO, 4TO CI'IOCO6CTByeT NMOHNUMaHUK CyTH,
npouyecca 1 pe3ynbTaToB UCCNE[0BaHUS

NMPUMEHATb Ha rnpaKkTnke Metoabl I'M6pM[(OJ'IOI’M‘-IeCKOI'O, LUUTOSIOrn4eCcKoro v nonysiasaynoHHOro aHanaunsa 4Jid pelieHnss reHeTu4eCckux
3a/ay Ha Bce TUMbl Hac/1e40BaHuS;

NpoeKTupoBaTb U NPOBOANUTb reHeTU4eCKne sKCrnepnMeHTbl,

obpabaTtbiBaTh M aHaIM3UPOBaTL PE3Y/bTaTbl M3MEPEHUS KOJIMYECTBEHHBIX MPU3HAKOB;

06DbACHATb poJib Hacsie4CTBEHHOCTU U U3MEHYNBOCTU B OBOJIIOLUNWN XN3HW Ha [1J1aHeTe, OCHOBHbI€ [10J10)XXeHNs XpOMOCOMHOﬁ
Teopnn HacnegCTBeHHOCTU U MeXaHN3M HacrsieoBaHus 3a60oJ1eBaHMIi YenoBeka.

OI'IpeAefIFITb BJ/InAHNe d)aKTOpOB Ha BuJj M3MeH4YNBOCTH, o6cy)marb npu4ynHbl N nocriegcTens MyTaL{MVI ANA XXN3He[eAaTesIbHOCTU
XXUBbIX OPraHn3mMoB 1 3BOJIIOUNN XXU3HN Ha TJ1aHeTe;

O6'be,QMHFlTb NOHATUA reHeTn4eCKunx npoLeccos ypaCTeHmZ U XXKUBOTHbIX;

npoBoOAUTL pacyeTbl Nno onpegesieHno MNnpoLUeHTa KPpOCCUHrosepa Mexxay reHaMun U KOHCTpynpoBaTb reHeTu4eCKue Kaptbl AJiA
reHoB;

ornpefesiatb reHOTUrIN4eCKyro CTPYKTYpy I'IOI'IyJ'IFIL{MI}i n 4qacrtoty annenen N reHoTuroB Mo (;beHOTMI'IM‘-IeCKMM 4yacTtotaMm B
nonynsayusx;

OnucbiBaTb BuAbl HacnegCTBEHHOCTU (FlﬁepHaFI — XPOMOCOMHas U BHes[epHasa -— L{MTOI'U'IaSMaTM'-IeCKaFI) n TIPNYUHbI UX
O6yCl'IOBJ'IMBafOLL{Me,'

NPUMEHATb 3HAHNA N METOAbl F’eHETUKN AJ14 TOHNUMaHUA N peLlleHns npo6neM ceJieKynn opraHn3mos;
- WUCIroJsib3oBaTb d)yHAaMeHTal'leble OCHOBbI 6uosiorun u COBpPEMEHHbIE TeHAeHUnn ee pa3BUTUA, 3HAHUA O pa3Hoo6pa3MM n
(YHKUMOHUPOBaHUMN 6MOSIOMMYECKMX CUCTEM, MX MHOrO06pasnmn u 3BOIIOLNN
- aHanu3upoBaTb YPOBHEBYHD OpPraHuU3auuio XWUBOKW MpUPOAbl, 6MONOrMYECKYIO MPUPOAY M COUMaNbHYHO CYLJHOCTb YesI0BEKa,
AEMOHCTPMUpoBaTb Hay4Hoe MNPOINOHNMaHNe, 3KOJI0rM4eCcKyro n reHeTn4ecKyro rpaMoTHOCTb
lMpepekBU3NTHI
LlMTOJ'IOI'MFl, rmcrosiorna n 3M6pMOI'lOI'I/1FI
MocTpekBu3nUTbI
MonekynsipHas 6uonorus

3aKOHOMepHOCTVI HacnegCTBeHHOCTU U USMEHYUBOCTHU

Limkn ancumnnuHbl BasoBble gncunnAnHbI
Kypc 3

KonuyecTBo akafjeMUYeCcKnx KpeanToB 5

dopmMa KOHTpONA 3HaHMI JK3ameH

KpaTkoe onucaHue copepxaHusa QUCLUMAUHDI
Byaywme yuntens obnafaroT 3HaHUSIMU O 3aKOHOMEPHOCTSIX Hacsre[0BaHUs NPU3HaKoB, XPOMOCOMHOW TeOpUMU HacC/eCTBEHHOCTH,
HesAepHOM HacJsiefoBaHny, €CTeCTBEHHOM W WHAYUMPOBAHHOM MYTaLUMOHHOM [POLecCe, OCHOBAX FEHEeTUYECKON WHXXEeHepuu,
reHeTuke pasBUTUS, MNOMYNSALUMOHHON U 3BOJTHOLUMOHHON TFEeHETUKE, FeHeTUYECKUX OCHOBax CesieKLuy, OCOBEHHOCTSIX FeHEeTUKU
yenioBeka. byayume yuntens onpefensitoT B3auMOCBA3b BIMSHUA reHOTUNa U (pakTOpoB cpesbl Ha pa3BuTHE opraHuama. byayume
yunTens Takxe paccMaTpuBaroT Hac/ieJoBaHNe B MOMyAAaLNY, BINSHWE Pa3/INYHbIX (paKTOPOB Ha FEHETUYECKYH CTPYKTYPY MOMyAsLmu.
Bynywme yuntens, JEMOHCTPUPYHOLYUE KOMIMETEHTHOCTb, MOTYT: pa3nnyaTb 3aKOHOMEPHOCTU Hac/ie4oBaHus rpy BHYTPUBULOBONU U
oTAaNeHHONW rnépuansauny; pelatb reHeTUYeckne 3agadyv Mo Hac/nefoBaHUIO MPU3HAKOB M MHTEPNPETUPOBAaTb MOyYEHHbIE
pe3ynbTaTbl; 0O6bACHATb POJib CPEAOBbIX U HAC/NE[CTBEHHbIX (PaKTOPOB B M3MEHYMBOCTHU; WUCMO/Ib30BaTb COBPEMEHHbIE METOAbI
ucenefoBaHna U MHGOPMAaLMOHHO- KOMMYHUKALUMUOHHBIX TEXHOJIOTWIA A1 MOAE/IMPOBAHUS CKPELYUBaHUI, aHa/In3upoBaTb THUIIbI
Hacneg0BaHWSA CEEKLNOHHbIX MPU3HAKOB, TUIMbl TEHETUYECKON M3MEHYNBOCTH, BO3HUKAIOLME M0 BIIMSSHUEM MyTareHHbIX pakTopos;
0ODBSACHSATb POJIb HAC/IEACTBEHHOCTU U UBMEHYNBOCTU B 3BOIOLUMN XN3HN Ha M1aHETE, OCHOBHbIE MOSI0XEHUSI XPOMOCOMHOM Teopumn
HacnefCcTBEHHOCTU U MEXaHU3M Hacef0BaHUs 3a60/1eBaHNI YE/TOBEKA,; PeLLaTb FTEHETUYECKME 3aZa4Ym Mo Hacae[0BaHUI0 NPU3HaKoB
M MHTEPrpeTMpPoBaTh NoJy4YeHHble pe3ynbTaTbl.
Llenb nsyyeHus gUCLMNINHbI
Llenbto gaHHOro Kypca sIB/sIeTCS MOBbILLIEHNE CAEAYOLMX 061acTel NPegMeTHbIX KOMMIETeHLNIA:

KomMmneTeHymmn KOHLENTyabHO-TEOPETUYECKUX 3HAHUI

KomMmneTteHyuu B npoBeaeHnn HayYHbIX NCCe[0BaHN

KomMmneTteHyuu npuMeHeHus1 B Hayke
PesynbraTbl 06y4YeHus
ON3 Ucnonb3oBaTb pas/iMyHble BUAbl UHPOPMALUOHHO- KOMMYHUKALMOHHbIX TEXHOOIMMIA, COBPEMEHHbIE METOAbI 06paboTKu U
CUHTEe3a MHpOPMaLmMM B 0671aCTH HayYHOro U Nefarorn4eckoro UCciefoBaHus
ON9 Ucnonb3oBaTb KOHLUENTyaslbHble TEOPUMU M 3aKOHbI €CTECTBEHHbIX AUCLUUNANH [/ 06BbACHEHUS] 3aKOHOMEPHOCTEH, SIBIEHNI 1
npoweccos B Np1poae, hopMUPoBaHUS LieSIOCTHOIO NPeACTaB/eHNUs1 06 eCTECTBEHHOHAYYHOM KapTuHe Mupa
ON10 Ucnonb3oBaTb yHAAMEHTasIbHble OCHOBbI GUONOrMN N COBPEMEHHbIE TEHAEHUMN ee PasBUTUS, 3HAHUS O pa3HOO6pasun u
(YHKUMOHUPOBaHUMN 6UOSIOMMYECKMX CUCTEM, MX MHOr006pa3nn 1 3BOIIOLNN
ON11 AHanusupoBaTb YPOBHEBYHK) OpraHM3aumio XWUBOW NPUPOAbI, GUOIOMMYECKYIO MPUPOLY M COLMaNbHyrO CYLUHOCTb YesI0BEKA,
J€MOHCTPUPOBaTh Hay4YHOEe MUPOMOHUMAaHNE, IKOJIOTNYECKYIO M FeHETUYECKYHIO FPaMOTHOCTb
PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE
byayime yuntens, LEMOHCTPUPYIOLLNE KOMITETEHTHOCTb, MOTYT:

pasnunyaTb 3aKOHOMEPHOCTU Hac/1e0BaHus NMpu BHYTPUBUAOBOM M OTAa/IeHHON rubpuansaumnm;

peLuaThb reHeTu4yecKune 3afjaym rno Hacae[0BaHUIO NPU3HaKOB U UHTEPIPETUPOBATH MOyYeHHbIe pe3y/ibTaTbl;

O6BSICHATb POJIb CPEAOBbLIX U HACeCTBEHHbIX (paKTOPOB B UBMEHYNBOCTH;

ucrnosb3oBaTb COBPEMEHHbIE METOAbI UCC/IEA0BaHUS U MHPOPMaLNOHHO- KOMMYHUKALMOHHBIX TEXHOIOMMIA AJ11 MOAE/IMPOBaHUs
cKpeLynBaHui.

aHanu3aupoBaTb TUMbl Hac/AEOBaHUSI CEIEKLUMNOHHBIX TPU3HAKOB, TWUMbl FEHETUYECKOW W3MEHYMBOCTYM, BO3HMKalOLMe Mof
BJIMSTHUEM MYyTareHHbIX (paKTopoB;

0ODBACHSATb POJiIb HAC/NE[CTBEHHOCTU U U3MEHYMBOCTU B 3BOJIIOLUMN XKM3HU Ha M1aHETE, OCHOBHbIE MOIOKEHUST XPOMOCOMHOW
TeopuUmn Hace[CTBEHHOCTU U MeXaHN3M Hac/ef0BaHusl 3ab6oeBaHNi Ye/10BeKa;



peLuaTb reHeTUYecKue 3afjaqdm o HaciefoBaHUI0 MPU3HAKOB U MHTEPNPETUPOBATb MOJTyYeHHbIE Pe3y/bTaTbl
- MCrosib3oBaTh (yHAaMeHTaslbHbie OCHOBbI GMOJIOrMM M COBPEMEHHbIE TEHZEHUMM €ee pas3BUTHS, 3HaHWUS O Pas3Hoo6pasMu u
(YHKUMOHUPOBaHUMN 6MOSIOMMYECKMX CUCTEM, MX MHOr006pa3nn u 3BOHOLNN

- aHa/M3upoBaTb YPOBHEBYKD OPraHU3auuio XWUBOW MPUPOAbI, GUOJIOrMYECKYIO MPUPOAY M COUMANbHYH CYLHOCTb YesI0BEKa,
AEMOHCTPUPOBaTh Hay4YHOE MUPOMOHMMAHMNE, IKOSIOrMYECKYIO U FEHETUYECKYHO rPaMOTHOCTb

lMpepekBU3NTHI

LinTonorus, rmcTonorusi u aM6puonorus

MocTpekBu3nUTbI

SBoOUNOHHOE YYeHue

®dnopa u payHa mupa

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyectBo akaieMnUyeckunx KpegmTos 4

dopMa KOHTPONSA 3HaHWUW OK3aMeH

KpaTkoe onucaHue copepxaHusa QUCLUMAUHDI
Bynywme yuntens ycBOAT 3HaHUSI 6MOJIOMMYECKOro pasHOObpasnsi pacTUTE/IbHOMO M XUBOTHOIO MMUpa B Pa3HbIX MeCTax O6uUTaHus
3emsy, cornacHo (ayHUCTUYECKOro M (JIOPUCTUYECKOrO parioHMpoBaHus. byaylwime yuuTens pasinyaroT M OLJeHUBAKOT
ayHucTnyeckne n gropmuctuyeckme yapctea. O6yyarolymiicss pa3oBbET CBOE MOHUMaHWe M0 UAEHTUPULUPOBAHUIO TPOLJECCOB
BUAO06PA30BaHNS M COCTOSIHMSI BUAOB M MNOABUAOB PacTUTE/IbHOrO M XMUBOTHOIO Mupa Ha [/106aibHOM ypoBHe. CTyAeHT
060CHOBbLIBAET MEPbI 10 COXPAHEHUIO €CTECTBEHHOMN CPesbl 06UTaHWUSI PaCTeHWI W XXMBOTHbLIX U NpeasaraeT MepornpusiTusi no ux
3almTe OT YPEe3MEPHON IKCnsyaTaumm cO CTOPOHbI 4YesoBeka. byaywme yuntens, AeMOHCTPUPYHOLUME KOMMETEHTHOCTb, MOTYT:
onucaTtb OCHOBHble (hayHUCTUYECKUE KOMIIEKChI: TYHAPOBbIA, TaeXHbIV, JIECHOMW, CTEerHOMW, MOJyrnyCTbIHHbIN, MYCTbIHHbIN,
MaHTPONUYECKMUI, NaneoTPONUYECKMIi U (ayHUCTUYECKOe palioHMpOBaHWE; pasfesisiTb TUMbl (ayH: MaTepUKoOBble, OCTPOBHbIE,
MoOpCKue, BblAensiTb 3ooreorpamyeckme o6sactm u LapcTBa M (HIOPUCTUYECKME KOMIIJIEKChI, OXapakTepu3oBaTb BUAbI
pacTUTENIbHOIO M XXMBOTHOIO MUPa, HaXOAALMECS MOL YrpO30¥ MCYE3HOBEHUS M aKLEHTUPOBAaTb BHUMaHUe Ha MacLuTabbl U BaXXHOCTb
ncyesaroLert Gaopbl u ayHbl; 06yYnTb NAAHUPOBAHUIO U OPraHU3aLuMn MEPONPUATUHA, HanpaBieHHbIX Ha 3alyuUTy CYLLEeCTBYHOLUMUX
BUWAOB, B TOM YMC/1€ BUOB PACTEHNI N XXUBOTHbIX, HAXOAALUMXCS MOZ YrpO30¥ MCYE3HOBEHUS U SHLEMUKOB.
Llenb nsyyeHus guCLMnInHbI
Llenbro gaHHOro Kypca siB/IIeTCsl NOBbILLEHNE CNEAYIOLLMX 061acTel MPOogeccuoHasibHbIX KOMMETEHLNI:

KomneTeHUMn KOHLEeNTyaabHO-TeOPEeTUYECKUX 3HAHWUI

KomneTeHynn B NpoBefeHUn HayYHbIX NCC/IeJOBaHMI

KomneTeHunn rnpumeHeHus1 B HayKe
PesynbraTbl 06y4YeHus
ON1 PasBuBaTb COGCTBEHHYH) MOPaJIbHyO U TPaxX[aHCKY0 MO3nunio, [edcTBYss B COOTBETCTBMU C COLMasIbHbIMM, [E€/10BbIMMY,
KYJIbTYPHbIMY, MPaBOBbIMU U 3TUYECKUMM HOPMaMM Ka3axCTaHCKOro OOLYeCTBa, MCMOJSb3Ys OCHOBbI COLMAsIbHO- MOSUTUYECKHUX,
9KOHOMMYECKMX M PaBOBbIX 3HaHWH, AEMOHCTPUPYS INYHYIO U NPOGECCHOHATLHYIO KOHKYPEHTOCHIOCOOHOCTb
ON9 Ucnonb3oBaTb KOHLUENTyaslbHble TEOPUU U 3aKOHbI €CTECTBEHHbIX AUCLUMNANH [J11 06bSCHEHUS] 3aKOHOMEPHOCTEH, SIBIEHNI U
npowyeccos B Np1poae, hopMUpPoBaHUs LiesIOCTHOIO NPeACTaB/eHNUs1 06 eCTECTBEHHOHAYYHOM KapTuHe Mupa
PesynbraTbl 06y4eHuMs No AucuunanHe
Byayime yuntens, LEMOHCTPUPYHOLLME KOMIMETEHTHOCTb, MOTYT:

onucatb OCHOBHble (ayHUCTUYECKUE KOMITIEKChI: TYHAPOBbLIV, TaeXHbIW, JIECHOM, CTENHOW, MOynyCTbIHHbIN, MYCTbIHHbIN,
MaHTPONUYECKNI, NaseoTPONNYECKMI U hayHNCTUYECKOE pPaiOHUPOBaHNE;

pasfenaTb TuMnbl hpayH: MaTepUKOBbIe, OCTPOBHbIE, MOPCKUE;

BbIAENATb 300reorpaguyeckue 06,1acTu 1 4apcTaa 1 GIOPUCTUYECKNE KOMITSIEKCDI;

oxapaKTepu3oBaTb BUAbl PACTUTE/ILHOMO W XXMBOTHOMO Mupa, HaXOASLMECS Mof Yrpo3oi MCYE3HOBEHUSI M aKLeHTUpoBaTb
BHUMaHMe Ha MacLUTabbl U BaXXHOCTb McYe3aroLLei (popbl n ayHbi.

06Y4YUTb MIAHUPOBAHUIO MU OPraHn3alnn MepornpUSATUI, HarpasB/ieHHbIX Ha 3alyuTy CyLLECTBYIOLMX BUAOB, B TOM 4YUC/le BUJOB
pacTeHWUI 1 XXMBOTHbIX, HAXOASLUMXCS 1104 Yrpo30i UCYE3HOBEHUS Y 3HLAEMUKOB.
MCMob30BaTh KOHLENTyaslbHble TeOPUM U 3aKOHbl €CTECTBEHHbIX AMCUMIMINH A/ O6bSICHEHUS 3aKOHOMEPHOCTEH, SIBAEHUA
npoveccos B Npupoae, popMUpPoBaHUs LieSIOCTHOIO NpeaCTaB/IeHUs1 06 eCTeCTBEHHOHaYyYHOM KapTuHe Mupa
MpepekBU3NTbI
Pa3Hoo6pa3une pacTUTesIbHbIX OPraHM3MoB
MocTpekBu3uTbI
®dusmnonorns pacteHni

BuomeTtpusa

Limkn ancumnnuHbl MpodunupytoLme JUCUUNIUHbI
Kypc 3

KonunyecTBo akaieMn4yeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI dk3aMeH

KpaTkoe onncaHue cogep)xaHusi GUCLMIMIIUHDI

Byaywume yumtena o6n1agaroT 6a30BbIMM  3HAHUAMM B 06/1aCTU MaTeMaTUKM M eCTECTBEHHbIX HayK, MPUMEHSIIOT MeTOoAbI
MaTemMaTU4YeCcKOro aHaamsa u MogesIMpPoBaHuns, TEOPETUYECKOrO U 3KCIIEPUMEHTANIbHOrO UCC/Ie0BaHNA B 061acTn 6uosiorun. B xoge
M3YYeHUS AUCLMIMINHBI CTYAeHTaMu MPUOGPETarTCS OCHOBbI MPaKTUYECKUX 3HaHWA U YMeHW# B 067acTu 6UOMETPUM U ee
B3aUMOCBSA3N C J[PYrUMU Haykamu. byaywme yduTesnsi, AEMOHCTPUPYIOLIME KOMMETEHTHOCTb, MOrYT. * MWCIO/b30BaTb 3HaHUS
MaTemMaTU4YeCKO#M CTaTUCTUKM, MPUHLNIBI U Pa3/INYHble METOAbl aHain3a B npopeccroHaibHON AeATebHOCTH, MPUMEHATb METOAbI
CTaTUCTUYECKOM 06paboTKM Ha NPaKTUKE, BbISBATb TEHAEHLUMN N3MEHEHUS 3aKOHOMEPHOCTEN U3ydaeMbiX 06bEKTOB; MPOU3BOAUTD
KOPPEKTHYI CTaTUCTUYECKYHO 06paboTKy dKCrepUMeHTalbHbIX AaHHbIX; OPraHU30BbIBaTb OMbITHYO M SKCMEPUMEHTaIbHYO pa6oTy;
pa6oTtatb C 6MOMIOrMYECKMMU O6BbEKTaMU B €CTECTBEHHbIX M /1a60paTOPHbIX YC/IOBUAX, aHa/IM3MpoBaThb pesysibTaTbl OfbITOB,
Ha6/II0AEeHNI, 3KCIIEPUMEHTOB; COCTaB/IATbL OTYeTbl, 0630pPbl, aHa/MTUYECKME KapTbl U MOSACHUTE/IbHbIe 3aruCKW;, usaaratb u



KPUTUYECKM aHann3uMpoBaTh roJy4aemMyro MHpopMauunto, NPeacTaB/siTb Pe3ynbTaTbl MO/EBbIX W 71a60PaTOPHbIX GUOIOrMYECKUX
nceneqoBaHui.
HeﬂbM3yquMﬂAMCHMnnMHH
Llenbro gaHHOro Kypca siBJIeTCs MOBbILLIEHNE CNEAYIOLLMX 061acTel NPeaMETHbIX KOMMETEHLMNI:
KomnieTeHUnn KOHLenTyaabHO-TeOPETUYECKUX 3HAHUI
KomneTeHynn B NpoBefeHUN HayYHbIX NCC/IeJOBaHMIA
KomneTeHynun NpuMeHeHUs B Hayke
PesynbraTbl 06y4YeHus
ON3 Ucnonb3oBaTb pasnnyHbie BuAbl MHPOPMALMOHHO- KOMMYHUKALMOHHBIX TEXHOJIOMMM, COBPEMEHHbIE METOAbI 06paboTKu U
CUHTe3a MHGopMaLmm B 06/1aCTU HayYHOro 1 NefarorMyeckoro NCciejoBaHus
ON6 OcylyecTBnsATL BbIGOP METOAOJIOrMN AJ1S1 NJ1aHUPOBaHUSA, NPOBeAEHNS, cbopa n 06paboTKuU JaHHbIX J1abopaTOPHbIX U MOJEBbIX
uncenegoBaHui
ON8 VIHTerpupoBaTh 3HaHUSI CMEXHbIX HayK, HEO6XOAUMBbIX AJ151 MOBCEAHEBHOM MPOpEeCcCUOHaNbHOM AEATENbHOCTU U (POPMUPOBaHUS
(YHKLMOHAIbHOM rPaMOTHOCTY y4yallmnxcs
PeaynbraTbl 06y4eHuMs No AucuunanHe
Bynywme yuntens, L€MOHCTPUPYHOLNE KOMMTETEHTHOCTb, MOTYT:
*  MCMosb30BaTb 3HAHUS MaTeMaTUYECKOW CTaTUCTUKM, MPUHUMN W pasinyHbie MeToAbl aHanmnsa B NpopeccroHasibHom
JeAATENIbHOCTH;
*  MPUMEHSITb METOAbI CTaTUCTNYECKON 06PabOTKM Ha NPaKTUKe
*  BbISIB/ISITb TEHAEHLNN U3MEHEHMS] 3aKOHOMEPHOCTEN M3yYaeMbliX 06 bEKTOB;
*  [PON3BOANTbL KOPPEKTHYH CTaTUCTUYECKYIO 06PAaBOTKY SKCMEPUMEHTAIbHbIX aHHbIX
*  OpraHu30BbIBaTb OMbITHYIO M 3KCMEPUMEHTasIbHYH paboTy
« paboTaTtb C 6MOSIOrNYECKUMM O6BEKTAMM B €CTECTBEHHbIX U J1Ta6OPATOPHbIX YC/I0BUSX
*  aHanu3upoBaTb Pe3ysibTaTbl OMbITOB, HAGIO4EHUI, IKCTEPUMEHTOB;
*  COCTaBJ/IATb OTYETHI, 0630pbl, aHA/IMTUYECKUE KapPTbl M MOSICHUTE/IbHbIE 3al1CKHY,
*  u3naratb M KPUTUYECKU aHa/IM3MPOBaTb rOJyyaeMyrd MHPOPMauuto MpeAcTaB/sATh pe3y/bTaTbl [M0JIeBbIX M /1abopaTOPHbIX
610JI0MrMYECKNX NCCIIeO0BaHNI
- OCYyLYecTB/IAITb BbI6OP METOAOA0MMU A/ MJIaHMPOBAHUS, MPOBeAEHMNs, c6opa U 06pabOTKM [aHHbIX 1abopaTOPHbIX U MONEBbIX
uncenegoBaHui
- UHTErpupoBaTb 3HaHUS CMEXHbIX HayK, HEO6XOAUMbIX A/ MOBCEAHEBHOW NPO(ecCMOHaNbHON [eATENbHOCTU M (OPMUPOBAHUS
(hYHKLMOHA/IbHOM rPaMOTHOCTY y4YalLmnxcs
MpepekBU3NTbI
WHAanBuARyanbHoe pa3BUTUE XUBbIX OPraHn3MoB
MocTpekBu3uThI
9KcnepyMmeHTaibHasi 6uosorus

3KCI'IepVIMeHTaJ'IbHaF| 6uonorus

Limkn aucumnnuHbl Mpodunupytolme gucLUNAnHbI
Kypc 3

KonunyecTBo akajeMn4yeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLMUMAUHDI
Byayiwme yuntens u3yqaroT npUHUMNIbLI U CTPYKTYPY OpraHu3aumnm HayyHOW LEeATesIbHOCTH, OCHOBbI SKCMEepUMEHTasIbHOW 61OosI0ruy,
MpuéMbI MOCTaHOBKM Lesieli u 3ajady HayYHbIX MccrefoBaHui. ucymnnnHa HarnpasieHa Ha POPMUPOBaHNE HaBbIKOB NPOBEAEHUS
9KCNepUMEHTasIbHbIX UCCNe0BaHUi, 06paboTKM M aHa/M3a pesynbTaToB. byaylume yuntens, JEMOHCTPUPYHOLLME KOMITETEHTHOCTb,
CMOCO6HbI: MPUMEHSTb Pe3yNbTaTbl UCCAEA0BaHUS B MeAarormyeckoii u rnpopeccuoHanbHoNn AesaTeslbHOCTY, NMOHUMaTb U peliaTh
Mpo6sieMbl B HOBbIX WM HE3HAKOMbIX CUTYyaLUsiX B KOHTEKCTax U paMmkax 6osiee LWMPOoKux (Mnv MeXAUCUUMINHAPHBIX) 06acTel,
CBSI3aHHbIX C M3y4aeMoli 06/1aCTbio; OCYLLECTB/IATb C60p, 06paboTKy U WMHTEPNPETauuto A[aHHbIX WCCAe0BaHUs; O(POPMASThL
pesynbTaTbl Hay4YyHO- UCCNIeA0BaTe/IbCKON paboTbl B pas/MyHble (opMbl HayYHOU MpoAyKuun (peueH3us, Tesuc, JOKaj, HaydHas
CTaTbsl); MCMOJIb30BaTb KOJIMYECTBEHHbIE U Ka4yeCTBEeHHble METOAbl ANS MPOBEAEHWUs Hay4YHbIX WMCC/efoBaHWi;, OpraHM3oBaTb
AMCKYCCHIO, MCI0Mb3YS JoKa3aTesIbHYyo 6a3y, MOJIyYEHHYH B pe3y/ibTaTe TEOPETUYECKMX U IKCIIEPUMEHTASIbHBIX MCCIEH0BaHMI.
Llenb u3yyeHus aucuunnmHbl
Llenbro gaHHOro Kypca siBJISeTCS MOBbILLIEHNE CNEAYIOLLMX 061acTel NPeaMETHbIX KOMMETEHLMNIN:

KomneTeHunn B npoBefeHNn HayYHbIX UCCAeL0BaHMI

KomneteHynm npumeHeHusi B Hayke
PesynbraTbl 06y4yeHus
ON2 OuyeHuBaTb cuTyaumu B pas/MyHbIX cepax MEXIUYHOCTHOro, COLMaNbHOro U NPopeccUoHasbHOro O6LLEHWUS B YCTHOW U
NMMCbMEHHOM d)opmax Ha rocygapcTtBeHHOM, pyCCKOM U UHOCTPAaHHbIX A3blKax C MUCIMoJ/Ib30BaHWeM aHaJIMTU4eCKOro n KpUtn4eckoro
MbILLNIEHNS] /181 Pa3BUTHS I3bIKOBbIX KOMIMETEHLMI
ON6 OcyujecTBnsiTb BbI6OP METOAOI0MMMN A1 MAAHUPOBaHMS, NPOBEAEHUS, c6opa M 06paboTKM AaHHbIX 1a60PaTOPHbIX U MONEBbIX
uncenenoBaHni
ON12 CospaBaTb ¥ npegnaratb pelleHnsi HeCTaHAapTHbIX 3afay, MOAEIMPOBaThb M OCYLECTBASTb GBUOSTIOrMYECKNE U earornyeckne
ncenegoBaHuns C UCNOIb30BaHNEM HaBbIKOB aKaeMNYeCcKoro NUCbMa, NPUHLMNoOB akageMn4yecKoi YecTHOCTH
PeaynbraTbl 06y4eHuMs No AucuunanHe
Byayiyme yunTens, LEMOHCTPUPYHOLME KOMMETEHTHOCTb, ClTOCOOHbI:
*  NPUMEHSITb Hay4YHble METOAbI MO3HAaHUS B IPOGECCHOHaIbHOM [eATENIbHOCTH;
«  [OHMMaTb M peliaTb MPo6/ieMbl B HOBbIX WM HE3HAKOMbIX CUTyauWsix B KOHTEKCTax M paMKax 6osiee LWMPOKux (um
MeXANCUNIINHAPHbIX) 06/1acTel, CBA3aHHbIX C M3y4YaeMol 06/1aCTbHo;
*  ajanTupoBaTb COBPEMEHHbIE JOCTMXEHNS HAYKN K 06pa3oBaTesibHOMY MpoLeccy;
*  OCyLeCTBAATb C60pP, 06PabOTKy M MHTEPEPTALMIO JaHHbIX UCCIIE[0BaHNS;
«  0opMAATb pe3ysibTaTbl HayYHO-UCCIE[0BATELCKOM PaboThbl B pa3/iyHble POPMbI HayYHOU MPOAYKLNY;
*  BECTM Hay4Hyr AUCKYCCUIO, UCMONb3Ys JOKa3aTeIbHy 6a3y, NOoyYeHHYIO B pe3y/sibTaTe TEOPETUYECKMX U SKCIIEPUMEHTASIbHbIX



ncceiegoBaHun.

- OCYyLUeCTBJIATb BbI60p mMeTogoJsiornn 4nsa riJjiaHnpoBaHUA, NMpoBeAEHUS, C6opa n O6pa6OTKM AaHHbIX na6opaToprlx n roJsieBbixX
ncenegoBaHui

- co3fjaBaTb WM npepnaratb pelleHnsa HeCTaHZapTHbIX 3afa4y, MogesimpoBaTtb U OCYLLECTBJIATb 6uosiornyeckne u negarorndyeckune
uccrnenoBaHusa ¢ UCrioJib3oBaHNeM HaBblKOB akaeMNU4YecKoro rnncbma, rnpuHUNNoB aKaﬂeMquCKOﬁ YeCTHOCTH

lMpepekBU3NTHI

Xumusi okpyxaroLyen cpeabl

MocTpekBu3nUTbI

MMKpO6MOI'IOI'I/1ﬂ C OCHOBaMM 6MOTEXHOIOM NN

CpaBHVITeHbHaﬂ aHaToOMuUA M 3BOJIIOUUA XXUBbIX OpPpraHN3mMoB

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 4

KonunyecTBo akafeMnyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW OK3aMeH

KpaTkoe onucaHue copepxaHusa QUCLUMAUHDI
Bynywme yuntens n3yyaroT UCTOPUYECKMI NPOLIECC aflanTUBHbIX MPeobpa3oBaHuii XXUBOW NPUPOAbI Ha Pa3HbIX YPOBHSIX OpraHusaumm
— OT MaKpOMONEKYIsPHOro Ao 6uocgepbl B LenoM. Kypc HanpaB/ieH Ha U3yYeHWe CPaBHUTENIbHO- aHaTOMUYECKUX [0Ka3aTesbCTR
9BOJIIOLUM OCHOBHbIX TUMOB XMUBbIX OpraHn3MoB. 0co60e BHUMaHWE B Kypce yAensieTCs 3BOOUUN MO3BOHOYHBIX KUBOTHBIX, KaK
Hanbosiee BbICOKOOPraHU30BaHHOM, W3YYEHHOW M UMeKLjeli Ba)XHOe XO3SWCTBEHHOe 3HadyeHwe rpynnbl. byaywme yumTens,
JEMOHCTPUPYIOLME KOMMETEHTHOCTb, CMIOCO6GHbI: KnaccupuympoBaTb opraHbi N0 UX NMPOUCXOXAEHNIO B IMOPUOreHes3e; cpaBHUBaTb
0COBEHHOCTN CTPOEHUSI OPraHOB B CBSI3U C UX BbIMOJIHAEMbIMU (YHKLMSIMY, XapaKTepU30BaTb OCHOBHbIE 3Tarbl 3BOJIIOLUN CUCTEM
OpraHoB; BblZessiTb B aTanax 3BOOLMM apoMopdo3bl, anoagantaynm n gereHepaunu;, 06 bsCHATb NPUCITIOCOOUTEbHbIA XapaKTep
9BOJSIIOLMN CUCTEM OPraHoB; BbIJ€NIATb OCHOBHbIE HanpPaB/EHNs 3BOJIOUNUN XXUBbIX OPraHW3MOB; MPUMEHSTb 3HaHUS MO
COBPEMEHHOMY COCTOSIHUIKO 3BOJTHOLMOHHONM TEOpUM B 06pa3oBaTe/ibHOM MPOLECCe; OOBSCHATb COAEP)KaHME OCHOBHbIX MOJIOKEHWUI
9BOJIIOLMOHHON Teopuu; MNPOBOAWUTL aHa/M3 HayyHbIX JaHHbIX AJ15 [0Ka3aTesibCTBa MOJI0OXKEHUA 3BOSIFOUMOHHOIO YYEHUS;
MHTErpupoBaTb r0ay4eHHble 3HaHWUS M0 CPaBHUTE/IbHOW aHaTOMUMU U SBOJIIOLMU XKUBbIX OPraHnW3MOB; WUCMOJIb30BaTb METOAbI
CpPaBHUTENIbHOrO aHasm3a passinyHbiX Py XWUBbIX OPraHM3MOB, YYUTbIBas MX CUCTEMATUYECKOE MMOJIOKEHUE, (punoreHeTuyeckme
CBSI3U, 3KOJIOMMNIO M BUOJIOTMNIO; aHaIN3NPOBaTb aHaTOMO-MOPQOI0OrMYECKOe CTPOEHUE OPraHoB, yYNTbIBas UX BbINOHAEMbIE QYHKUNY;
cucTeMaTu3npoBaThb Pe3ynbTaTbl WUCCNEL0BaHWN, OLUeHMBATb WX J[OCTOBEPHOCTb M 3HAYUMOCTb; MJIaHUPOBATb W MPOBOAUTH
9KCNepUMEHTbI; 06pabaTbiBaTb U aHa/IM3NPOBaTh PE3yIbTaTbl UCCIE[0BaHU.
Llenb nsyyeHus AuCLMNINHbI
Lenbto flaHHOMO Kypca sIBASIETCS MOBbILLIEHUE CAeAYoLMX 061acTes NPeaMeTHbIX KOMMETEHLM:

KomneTeHummn KoHLeNnTyanbHO-TEOPETUYECKUX 3HAHWI

KomneTeHunn B npoBefeHnn HayYHbIX UCCAe0BaHMI

KomneTeHunm npuMeHeHusi B Hayke
PeaynbraTbl 06y4YeHus
ON3 Ucnonb3oBaTb pas/iMyHble BUAbI MHHOPMALUOHHO- KOMMYHUKALMOHHbIX TEXHOOIMI, COBPEMEHHbIE METOAbI 06paboTKu U
CUHTE3a MHpOPMaLmMM B 06/1aCTH HayYHOro U Nefarorn4eckoro UccieoBaHms
ON9 Ucnonb3oBaTb KOHLUENTyaslbHble TEOPUU M 3aKOHbI €CTECTBEHHbIX AUCLUUNANH JJ11 06bACHEHUS] 3aKOHOMEPHOCTEH, SIBIEHNI 1
npowyeccos B Npupoae, GopMUPoBaHUS LieJIOCTHOIO NMpesACTaB/eHUs1 06 eCTECTBEHHOHAYYHOM KapTuHe Mupa
ON10 Ucnonb3oBaTb yHAAMEHTasIbHble OCHOBbI 6UONOrMN N COBPEMEHHbIE TEHAEHUMN ee pPasBUTUS, 3HAHWS O pa3HOOo6pasun n
(YHKUMOHUPOBaHUMN 6MOSIOMMYECKMX CUCTEM, MX MHOr006pasnmn 1 3BOIHOLNN
PesynbTaTbl 06y4yeHMs N0 AUCLMUMIIMHE
Pesynbrarb/ o6yyeHusi  byaylme yunTens, LEMOHCTPUPYIOLLNE KOMIETEHTHOCTb, ClTOCOGHbI:

KnaccupuumpoBaTb opraHbl 0 UX MPOUCXOXKAEHNIO B IMOPUOreHe3e

CpaBHUBaTb OCOBEHHOCTU CTPOEHUSI OPraHoB B CBSI3M C UX BbIMOSHIEMbIMU PYHKUUIMU

XapaKTepu30BaTb OCHOBHbIE 3Tarbl 3BOMOLMN CUCTEM OPraHoB

BbIZIENIATH B 9Tanax aBooLuMmu apoMop@dosbl, uanoagantaymm u fereHepaymm

06DBSACHSATb MPUCIOCOBUTESIbHBIN XapaKTep 3BOOLMUM CUCTEM OPraHoB

BbI€NIATb OCHOBHbIE HarpaB/IeHNs1 3BOIOLMMN XXUBbIX OPraHN3MoB

MPUMEHSATb 3HaHUS1 0 COBPEMEHHOMY COCTOSIHUIO 3BOOLMOHHOM TEOPUU B 06pa30BaTe/IbHOM MPOLECCE;

006DBACHATb COAEPKaHNE OCHOBHbIX MOI0XEHWI 3BOJIOLMOHHOA Teopum;

MPOBOANTbL aHa/IM3 HayYHbIX faHHbIX 4151 JOKa3aTebCTBa MOJIOXKEHUIA 3BOMOLMNOHHOMO YYEHUS,

WHTErpupoBaThb NOYyYEHHbIE 3HAHUS 0 CPABHUTENIbHONM aHaTOMMU 1 3BOJIOLMU KUBbIX OPraHU3MOB.

MCnosb30BaTb METOAbl CPaBHUTENIbHOMO aHa/au3a PasfnyHbIX [PYMn XXUBbIX OPraHW3MOB, YyYMTbiBasi MX CUCTeMaTMyeckoe

M0JI0)KEHNE, PUIOreHETUYECKNE CBSA3U, IKOJIOTMNIO M BUOSIOTMIO

aHannM3npoBaTb aHaTOMO-MOPQOIOrMYECKOe CTPOEHNE OPraHOB, yYUTbIBas UX BbIMOJIHIEMbIE QYyHKLNUY;

cucTeMaTu3npoBaTh pesynbTaThl UCCIIEA0BaHNM, OLeHUBATb UX JOCTOBEPHOCTb M 3HAYUMOCTb

MaHupoBaTb U NPOBOANTb IKCNEPUMEHTbI; 06pabaTbiBaTb U aHa/IM3NPOBaTh PE3YIbTaTbl UCCIIEA0BaHUI
- UCMO/Ib30BaTb KOHLEMTyaslbHble TEOPUU M 3aKOHbl €CTECTBEHHbIX AWUCUMMINH A/ 06bSACHEHUS 3aKOHOMEPHOCTEH, ABJEHWUN u
rpoweccoB B npupoge, popMupoBaHus LieSI0CTHOrO NPesCTaBIeHNs1 06 eCTeCTBEHHOHAYYHOU KapTMHe Mupa
- Mcrosib3oBaTh (yHAaMeHTaslbHble OCHOBbI GMOIOMMU M COBPEMEHHbIE TEHZEHUMN ee pa3BUTUS, 3HaHUSI O Pas3Hoo6pasuu u
(YyHKLMOHUPOBaHNM 6UOSIOrUYECKUX CUCTEM, UX MHOO06Pa3nu 1 3BOJIHOLMUN
MpepekBn3nTbI
SKos10rus pacTeHui, XXMBOTHbIX U Ye10BEKa
MocTpekBu3uTbI
Mukpobuonorusi c ocHoBaMu 6UOTEXHOIOMUM

OBONIOLMOHHOE YyYeHue
Linkn gncumnnnnHol bazoBble gucuMnunHbI
Kypc 4



KonunyecTBo akafeMnyecknx KpeanTos 5
dopMa KOHTPONA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI
Bynywme yyntens n3y4yaroT OCHOBHbIE 3aKOHOMEPHOCTU Pa3BUTUSI OPraHNYECKOro Mupa Ha Makpo- U MUKPO3BOJIIOLMOHHOM YPOBHSIX,
0CO6EHHOCTU BU006Pa30BaHUS, MEXaHU3Mbl JEHCTBUS €CTEeCTBEHHOro oTbopa. Kypc HanpaB/iieH Ha rojyYyeHue 3HaHui A7
0ODbSICHEHUS] MPOMCXOGALMX B NPUPOAE MPOLECCOB, a TakXe Ha pa3BUTME HaBbIKOB aHanan3a pasfinyHbiX JaHHbIX Ha
MEXANCUNMIMHAPHOM ypoBHe. byayuine yuntens, AEeMOHCTPUPYHOLNE KOMIETEHTHOCTb, MOrYT. OMUCbIBaThb MPOLECC U 3HAYeHUe
9BOJIOLMUN B XXMBOW MPUPOAE; MPUMEHSTb 3HAHMSI 06 OCHOBHbIX 3aKOHOMEPHOCTSIX M MeXaHU3Max 3BOJIIOLMNOHHbIX U3MEHEHMI B
JKU3HWU pacTEHUN W XMBOTHbIX B MNEe[arorMyeckori J[esITeNIbHOCTU U NPpU PeLleHnn MPaKTUYecKux 3ajay; 060CHoBaTb pPoJib
9BOJIIOLMOHHON nAen B GUOSIOrMYECKOM MUPOBO33PEHUM, MCMOIb30BaTb HaBbIKM MHTEPRpeTauun MPOUCXOZALMX B IKOCUCTEMAX
WU3MEHEHWUI; OKYMEHTUPOBAaTb, NpaBuibHO OOPMIIATHL CCbIJIKM Ha MCMOJIb30BaHHbIE UCTOYHUKN MH(OPMaLMN C UCr0Ib30BaHNEM
BbIGPAHHOIO CTUJISI UMTUPOBAHMS, apryMeHTUpPoBaTb COBPEMEHHbIN 3BOJTFOLMOHHbLIN MOAX0SL K U3YYEHUIO BUOJIOrMYECKUX OBBEKTOB;
MPUMEHATb B NPOPECCUOHaIbHON JEATENBHOCTU YMEHNUS HAyYHOro 00 bACHEHUS PUPOAHbIX MPOLJECCOB.
Llenb nsyyeHus gUCLMNINHbI
Llenbto gaHHOro Kypca sIB/SIeTCS MOBbILLIEHNE CAEAYOLMX 061aCTel NPegMeTHbIX KOMIETeHLNIA:

KomneTeHUnn KOHLeNnTyaabHO-TeOPEeTUYECKUX 3HAHWUI

KomneTeHynun npuMeHeHus B Hayke
PesynbraTbl 06y4YeHus
ON71 Pa3BuBaTb COGCTBEHHYH) MOPaJIbHY) W TPaXKAaHCKyo Mo3uuunio, AENCTBYS B COOTBETCTBUM C COLMAsIbHbIMK, LE/T0BbIMY,
KYJIbTYPHbIMY, MPaBOBbIMA U 3TUYECKUMMU HOPMaMM Ka3axCTaHCKOro OOLYeCTBa, MCMOJSb3Ys OCHOBbI COLMAsIbHO- MOSUTUYECKUX,
9KOHOMMYECKMX M PaBOBbIX 3HaHWH, AEMOHCTPUPYS INYHYIO U MPOGECCHOHATLHYIO KOHKYPEHTOCHIOCOOHOCTb
ON9 Ucnonb3oBaTb KOHLUENTyaslbHble TEOPUU M 3aKOHbI €CTECTBEHHbIX ANCLUMNANH [/ 06bSCHEHUS 3aKOHOMEPHOCTEH, SIBIEHNI U
npowyeccos B Npupoae, hopMUPoOBaHUS LieSIOCTHOIO NPeACTaBIeHUs1 06 eCTECTBEHHOHAYYHOM KapTuHe Mupa
PesynbraTbl 06y4eHuMs No AucuunanHe
Bynywme yuntens, L€MOHCTPUPYHOLYNE KOMMTETEHTHOCTb, MOTYT:

onuCbIBaTh MPOLECC U 3HaYEHUE 3BOJTOLMOHHOIO NpoLecca B XXMBOW NMPUPOAE;

MPUMEHATb 3HaHNS1 06 OCHOBHbIX 3aKOHOMEPHOCTSAX U MEXaHN3Max 3BOJIFOLMOHHbBIX MUBMEHEHWUI B XM3HU PaCTEHUI M XXUBOTHBIX B
negarornqecxoﬁ AEATEJIbHOCTU U MNPU PeLleHnn NpakTu4ecKnux 3agay,

060CHOBaTb POJib 3BOJIFOLMOHHOM UenN B GUOIOrMYECKOM MUPOBO33PEHN;

MCosb30BaThb HaBbIKW MHTEPIPETaLMU NMPONCXOASALLMX B IKOCUCTEMAX U3MEHEHWI;

JIOKYMEHTHPOBAThb, MPaBnbHO 0(POPMIISITb CChIJIKM HA UCMO/Ib30BaHHbIE UCTOYHUKN MH(BOPMaLIMK C MCIOJSIb30BaHNEM Bbli6PaHHOMo
CTWJ/IS1 UNTUPOBAHMS;

aprymMeHTMpoBaThb COBPEMEHHbI 3BOJIFOLMOHHBIV MOAX0A K N3YYEHUHO 6UOJIOTNYECKUX OOBEKTOB;

MPUMEHSATBb B PO eCccuoHabHON JeATENIbHOCTU YMEHUST HayYHOIro 06 bSICHEHMSI MPUPOLAHbIX MPOLECCOB.
MCronb30BaTh KOHLEMTyaslbHble TEOPUM W 3aKOHbI €CTECTBEHHbIX AUCUMMINH /19 OObSCHEHUS 3aKOHOMEDPHOCTEH, SIBJIEHUA U
npoveccos B Npupoae, popMUPOBaHUS LieSIOCTHOIO NpeaCTaB/IeHNUs1 06 eCTECTBEHHOHaYYHOM KapTuHe Mupa
MpepekBU3NTbI
®nopa n payHa mupa
MocTpekBu3uThbI
UTtoroBas atrectaymns

STEM-o6pa3oBaHue B buonorum

Limkn aucumnnuHbl Mpodunupytowme gucLUNAKHbI
Kypc 4

KonunyecTBo akaieMn4eckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue coaepXXaHus QUCLUMINHDI
Byayime yuntens n3yyaroT COBPEMEHHbIE METOANKN U TEXHOIOMMU HA OCHOBE aKTUBMU3ALUN U MHTEHCUDUKaLMM 06pa3oBaTe/lbHOM
JEeATeNIbHOCTY yyalynxcsl, ANarHOCTUKM, OLleHNBaHWUS B 06YyYeHUM 61Uosiornm ¢ ucrnosb3oBaHnem STEM. byaywme yuntens ocsanBaroT
npeAMeTHOe cogep)KaHne Yepes NPOoeKTbl, B KOTOPbIX €CTECTBEHHbIM 06pPa30M UHTErPUPOBaHO HayYHOEe 3HaHWE U MPOEKTUPOBAHME,
MHGOPMaLMOHHbIE TEXHOIOMMU M MaTeMaTUYeCKMUe PacyeTbl; U3y4yaroT METOAMKY OpraHusauuu, O6CY)XXAaroT dTarbl, NMPUMEHSIOT
pa3HoobpasHble MEeToAbl WUCCefoBaHUsl B rnpakTuke npenogaBaunss STEM - o6yyeHus, npoektupyoT STEM- uccnepoBaHus,
(opMUPYIOT HaBbIKN MHTErpaynm Nccief0BaHnii B NPaKTUKY NpenojaBaHuns B pa3inyHbiX Bugax yuyebHou cpegbl. byayume yuntens,
J€eMOHCTPUPYHOLYUEe KOMMETEHTHOCTb, MOryT. OCYLJeCTB/IATb OT6OP regarornyeckux texHonorui STEM - o6ydeHuss u a(pekTnBHO
peann3oBaTb B MPaKTUKe 06YYEeHUS LLUKOJIbHbIM yYe6HbIM ANCLMITIMHAM Ha YPOKax U BO BHEYPOYHOM [essTe/IbHOCTH; MPOEeKTUPoBaTh
STEM - obyy4eHue, y4nTbiBasi pa3HOO6pasne yyalyuxcs,; NPUMEHSITb Pas/inyHble METOAbI U TEXHOJIOTMU re[arorn4eckos AnarHoCTUKH,
UCMosb3yeMble B MOHUTOPUHIE OLEHKM KayecTBa pe3ynbTaToOB M COAEP)XaHUs 06pa30BaTesIbHOro [rpouecca; BbIMOJIHATh
rnocsefoBaTesibHble, 3arnjaaHUPOBaHHbIe AENCTBUS C Li€/IbK0 COBEPLUEHCTBOBAHUS NpPakTuku npenogaBaHns u STEM - o6yyeHus;
pa3BuBaTb CBOM WCCeA0BATE/IbCKUE HaBbIKYM, HanpaB/sAiTb WX Ha [0BbIlEHWE KadyecTBa 06pa30BaHUS U (yHKLUMOHAIbHOM
rPaMOTHOCTU yyalumxcs;, pa3pabaTbiBaTb MaH peaansaumunm UCCAe[0BaHUs NPaKTUKU npenogaBaHus STEM — o06yyeHus; npoBOANTL
CUCTEMATUYECKUA MOHUTOPUHI Pe3ynbTaToB, MOJyYeHHbIX B xoge STEM — 06y4yeHus; OLEHUTb CUJbHble U Clabble CTOPOHbI
nccne[oBaHus.
Llenb usyyeHus aucuunnmHbl
Llenbro gaHHOro Kypca siBJISeTCs NOBbILLIEHNE CNEAYIOLLMX 061acTel NPeaMETHbBIX KOMMETEHLMNI:

KomnieTeHUnn KOHLenTyaabHO-TEOPETUYECKUX 3HAHUI

KomnieTeHynn B npoBefeHnn HayYHbIX UCC/IE[0BaHNI

KomMmneTteHynn npuMeHeHns B Hayke

Coepa komneTeHUynn B 0671aCTH e[arormku u AM[aKkTuKu

O6nacTb KoMNeTeHYnn 415 IPOGHECCUOHaIbHOIro pa3BUTUS
PesynbraTbl 06y4YeHus
ONS5 PaspabatbiBaTb U MPUMEHSITb METOAbI 06YYEHWS, BOCMUTAHWS, OLE€HUBAHWSA B Pas/iMYHbIX TUNax obpa3oBaTesibHOW cpeabl C



Yy4eTOM NPUHLUIMOB JINYHOCTHO-OPUEHTUPOBAHHOIO, KOMITETEHTHOCTHOIO, UHKJIFO3UBHOIO MOAX0A0B
ON8 VIHTerpupoBaTb 3HaHUSI CMEXHbIX HayK, HEO6XOAUMBbIX AJ151 MOBCEAHEBHOM MPOpECCUOHaNbHOM [AeATENbHOCTU U (POPMUPOBaHUS
(YHKUMOHANBbHOU rpaMOTHOCTY yYaLmxcs

ON12 CospaBaTtb u npegniaratb pelleHnss HECTaHAAapPTHbIX 3afay, MOAE/IMPOBaTbL U OCYLYECTBSATb BUOSTIOrMYECKNE M efarornyeckne
nccae[0BaHNsA C UCMOJb30BaHUEM HaBbIKOB aKa4eMUYECKOro MMCbMa, NPUHUMNOB aKageMn4ecKon YeCTHOCTHU

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

byayime yuntens, LEMOHCTPUPYHOLNE KOMITETEHTHOCTb, MOTYT:

*  ocywjecTBMIATb OTOOP Mnefarornyeckux TexHosormii STEM — o6ydeHuss u 3(pGeKTUBHO peann3oBaTb B MPaKTUKE O6YYEHUs
LIKOJIbHBIM y4€6HbIM ANCLNIINHAM Ha YPOKax 1 BO BHEYPOYHOM esTesIbHOCTH

+ npoekTupoBaTb STEM — 0byyeHue, yunTbiBasi pa3Hoobpasne yyallmxcs;

*  MPUMEHSAITb PasfinyHble MEeTOAbl U TEXHOO0rMN Nefarornyeckon AuarHoCTUKU, UCMOJIb3YeMble B MOHUTOPUHIE OL{EHKU KadyecTBa
pe3ysibTaToB Y COAEP)KaHUS 06pa30BaTe/IbHOro fpoLecca;

*  BbIMNOJIHATL Moc/e[0BaTe/IbHbI€E, 3arnaHUpPoBaHHbIE ENCTBUSA C Lie/Ibi0 COBEPLUEHCTBOBaHUS NMPaKTuKu npenogaBanHnst n STEM -
06yYeHUs;

+ pasBuBaTb CBOM MCCAE[0BaTe/IbCKME HaBblKYM, HanpaB/siTb MX Ha MOBbILEHNE KadyecTBa 06pa3oBaHus U (yHKLUMOHAbHOM
rpamMOTHOCTH yqaLLMXCs;

+ paspabarTbiBaTb fJ1aH peaan3aynm UCciefoBaHNs NPakTUKu npenogasaHus STEM —o6ydeHus

*  NPOBOANTb CUCTEMATHYECKUIA MOHUTOPUHI PE3Y/IbTaToB, MOAYYeHHbIX B xoge STEM —06yyeHus;

*  OLEHWUTb CUJIbHbIE M Cllabble CTOPOHbI UCCIEOBAHUS

- MHTErpupoBaTb 3HaHUSI CMEXHbIX HayK, HEO6XOAUMBbIX A/ NOBCEAHEBHON NPOGecCMOHaNbHON [essTENbHOCTU M (HOPMUPOBAHUS
(YHKUMOHANBbHOW rpaMOTHOCTY yYaLymxcs

- co3jaBaTb W npejnaratb PelLleHus] HeCTaH[apPTHbIX 3ajay, MOZEeNNpoBaTb M OCYLLECTBJIATbL GUOIOrMYECKUE U nejarornyeckme
nccae[0BaHNUs C UCMOJb30BaHNEM HaBbIKOB aKa4eMUYEeCKOro NMcbMa, NPUHUMNOB akageMNYecKon YeCTHOCTH

MpepekBU3NTHI

CoBpeMeHHble NoAXoAbl K opraHu3almm 61M0/10rM4eckoro sKCrnepuMeHTa

MocTpekBu3UTbI

UTorosas atrectayms

Buodusuka n 6uonHpopmartunka

Linkn gucumnnmHbl Mpodunupytowwme AUCUUNANHDI
Kypc 4

KonunyecTBo akafemMmyeckmx KpeanTos 6

dopMa KOHTPONSA 3HaHWUI Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI
Kypc cokycupoBaH Ha MCroOIb30BaHNE TEOPETUYECKMUX 3HAHUIA U NPaKTUYECKMX HaBbIKOB MO 6MO0MMM B MHTErpauum ¢ Qu3nkon m
MHGOPMaTUKON, NPUMeHSIA 6a30Bble 3HaHWS B 0071aCTU MOJIEKY/SIPHOW 6GUOIOrMN N FEHOMUKYM, @ TakKe OCHOB CTaTUCTUKU W
maTtemaTuKu. B xoge 1eKYNOHHbIX, MPaKTUYECKUX M 1TabOPaTOPHbIX 3aHATUIA BYAYLUMeE yunTess aHaan3npyroT Bo3aencTBue npupoaHbIX
aBAeHni  (OTOBMONIOrNYECKUX, 3EKTPUYECKUX, 3BYKOBbIX W T.J.) Ha XXMUBble OpPraHusMbl, MPUHUMMbLI CTPYKTYPUPOBAHHOM
61OMHOPMaTUKN A1 PAacKPbITUSI CYLUHOCTU GUOSIOMMYECKUX SIBIEHWH, aaropuTM foucka B 6a3e fgaHHbix (BLAST), ocHoBbI
KapTupoBaHusi reHoB. [1pu N3y4yeHUn JaHHOro Kypca OCyLeCTBSETCS (OPMUPOBaAHUE MEXANCLUMANHAPHBIX KoMreTeHyuii (BTEAM)
A9 pelleHns TBOPYECKMX 3ajay, pa3BMBalOTCA [PaKTMYECKME HaBbiKM 0 GUOIOrNYECKON (Gusmke B pelueHun npobaem
6rnomeanLMHbI, BUOMEXaHNKM U T.A. Kypc cnocobCTByeT pasBUTUIO MPaKTUYECKNUX HaBbIKOB paboTbl ¢ 6a3aMu 6MO0rMYECKMX AaHHbIX
(AHK, PHK, 6enkos), MogenupoBaHusi 6MOSIOrMYeckux rpoueccoB. CTygeHT MOXEeT HanucaTb XOPOLUMI HaydHbli OTYeT U
ucnosib3oBaTh 6Mopuanyeckme n 6MOUHPHOPMaLMOHHbIE METOAbI AJ151 PELLEHUS BOMPOCOB UCC/e0BaHNUS, paboTasi CaMOCTOSITE/IbHO U
B rpynnax. byayume yuntesns, JeMOHCTPUPYIOLYMNE KOMIETEHTHOCTb, MOTYT: OMUCbIBATb MPUMEHEHNE BMOMEXaHUYECKUX MPOLeCcCcoB B
pOBOTOTEXHUKE U  MEAMUMHE, aHaiuM3upoBaTb (Bu3nyeckme OCHOBbI U3Y4YeHUs aBTOMaTMM cepaua C  MCrosib30BaHUEM
971eKTPOKapANOrpaMMbl, QyHKLMOHUPOBAHUSI MbILLEYHONM TKaHU (3N1eKTPOGU3N0I0rus); OLEHNTb TEPMOZUHAMUYECKYHD OCOBEHHOCTb
6UOSIOrNYECKUX CUCTEM U 3JIEKTPUYECKUE MPOLECCHI B KXUBbIX OpraHn3amax, npobrembl YyCTONYNBOCTH U SBOSIFOLMU GUOSIOrNYECKUX
CUCTEM, MCCriefoBaTb BO3AENCTBUE 3JIEKTPOMArHUTHbIX U 3BYKOBbIX BOJIH Ha OPraHW3M J>XUBbIX CYLeCTB;, MOAe/MpoBaTh
¢oTo6MONIOrNYECKmE MPOLECCHI, yIbTPaCTPYKTYPbl KNETKU U KIIETOYHOW MeMOpaHbI, U T.A.; 00bACHUTb, Kak MHopMayus nepegaeTcs
OT reHOB K 6e/lkaM B J)XMBbIX OpraHu3max; OfuCbiBaTb TEXHOJIOTNIO HENPOKOMIMbIOTEPHOIO MHTepdesica, cucteMy obmeHa
MHGOpMaLme Mexay MO3roM n KOMIMbHOTEPOM; MPUMEHSITb COBPEMEHHbIE METOAbI MOJIyYEHUS], aHan3a, XpaHeHus, opraHnsaymm m
BU3yanu3aumm 6UOJIOrMYECKUX [aHHbIX; OLEHWUTb MpeumMylyecTBa M HeLOCTaTKU WCMO/Ib30BaHUSI BbIYUCINTENIbHLIX CUCTEM U
MHCTPYMEHTOB AJ/151 peLUueHnsi 6BUOIOrnMYecKnx 3ajay,; NpakTMKoOBaTh UCMO/Ib30BaHNe Hanbosiee BaXKHbIX 6a3 faHHbIX U MPOrpaMMHOro
obecneyeHus (Hanpumep, OMIM, PubMed, UniProt, Cosmic, BioMart) gna nssnedyeHus, aHanm3a n MHTeprnpeTaumm JaHHbIX Ha YpOBHE
JHK, PHK n 6enka; npoBoanTb BLAST-nouck, BolpaBHUBaHue nocaegoBatesbHocTed JJHK n 6eaKoB; KpUTUYECKM MHTEPNPETUPOBATh
pesynbTaThbl, Bu3yanu3upoBaTb OE/IOK M OLEHMBATb Pas3fnuus, CO3JaHHbIX BapuauusMu [0CIe[0BaTe/IbHOCTH, CO3jaBaTb
KOMIMbHOTEPHOE MOZENNPOBaHUE reHoMa (KapTUpoBaHue reHoB), punoreHeTudeckue gepeBbsi Ha 6a3ax 6UMofaHHbIX
Llenb usyyeHus aucuunnmHbl
Lenbto faHHOro Kypca ABASETCSs OBbILIEHUE CAEAYIOLMX 061aCcTeN NPEAMETHbIX KOMMETEHLMIA:

KomneteHynn KoHLenTyasibHO-TeOPeTUYECKNX 3HaHUM

KomneteHynn B npoBefeHnn HayYHbIX NCCe[0BaHN

KomneteHynn npuMmeHeHns1 B Hayke
PesynbraTbl 06y4eHus
ON3 UcnonbsoBaTb pas/iMyHble BUAbl MHOOPMALUOHHO- KOMMYHUKALUOHHbIX TEXHOJIOMMIA, COBPEMEHHbIE METOAbI 06paboTKu U
CMHTe3a MHpOpMaLmm B 0671aCTH HayYHOro U Ne[arorn4ecKoro UccaefoBaHms
ON6 OcyujecTBsiTb BbIGOP METOZOI0rMN AJ1s1 NaHUPOBaHWS, MPoBeAeHus, cbopa M 06paboTKM faHHbIX 1abopaToOpPHbIX U M0aeBbIX
nccriegoBaHum
ON8 UHTerpupoBaTh 3HaHMSI CMEXHbIX HayK, HEO6XOAUMBbIX AJ151 MOBCEAHEBHOMN MPOpecCcuoHaibHON AesATeIbHOCTU U (hOPMUPOBaHUS
(yHKUMOHabHOW rpaMOTHOCTY yYaLymxcs
ON12 CospaBaTb ¥ npefnaratb peLUEHUs HECTaHAapPTHbIX 3aZjay4y, MOAEIMPOBaTh U OCYLLECTBAATb GUOONYECKNE U Ne[arornyeckme
nceneq0BaHuns € UCNOb30BaHNEM HaBbIKOB akafeMUyYeCcKoro NMcbma, NPUHLMNOB akageMniyecKo YeCTHOCTH



PeaynbraTbl 06y4eHuMs No AucuunanHe

PesynbTaTbl 06y4eHnss  byayiyme yuntens, LEMOHCTPUPYIOLLME KOMITETEHTHOCTb, MOTYT:

* onucbiBaTh MPUMEHEHNE 6BUOMEXaHUYECKUX MPOLECCOB B POBOTOTEXHUKE U MEAULNHE

. aHanusupoBaTb (U3NYECKME OCHOBbI U3YYEHWsT aBTOMATMU cepAua C MCro/Ib30BaHMEM  371eKTPOKapAMorpamMmmsi,
(DyHKYMOHUPOBaHUSI MbILLEYHOM TKaHu (3n1eKTpogu3nonorus)

*  OUEHUTb TEepMOAMUHAMUYECKYIO OCOOEHHOCTb OMOJIOrNYECKUX CUCTEM U 3JIEKTPUYECKUE MPOLECCHI B XXUBbIX OPraHu3Max,
Mpo6s1IeEMbI YCTONYNBOCTY M SBOJSIFOLMU BUOSTOTMYECKMX CUCTEM

* uccriegoBaTh BO34EACTBUE 9/IEKTPOMArHUTHbIX N 3BYKOBbIX BOJIH Ha OPraHn3M XUBbIX CyLeCTB

*  MogenupoBaTbh OTOOMOIOrMYECKME MPOLECCOB, y/IbTPacTPyKTYPbl KIETKU U KIETOYHON MEeMOPaHbI, U T.4.

*  06bSICHUTB, KaK MHpOpPMaLusi nepesaeTcs OT reHOB K 6e/1IKaM B XXUBbIX OpraHn3max

*  OnuCcbiBaTb TEXHOIOMMIO HEVPOKOMITbIOTEPHOIO HTepdelica, cucteMy obMeHa MHGOPMaLmnen MexX[y MO3roM U KOMIbHOTEPOM

*  NPUMEHSITb COBPEMEHHbIE METOAbI 10J1yYEHUS, aHaIN3a, XpaHEHWS, OpraHn3auymmn 1 BU3yann3aumm 61Moa0rn4eckux aHHbix

*  OUEHUTb NpenmylLyecTBa N HeJOCTaTKNU UCMO/Ib30BaHUSA BbIYUCINTEIIbHbIX CUCTEM N MHCTPYMEHTOB AJ1S PeLUeHUs1 6UOI0rnYecKnx
3ajay

*  MpaKTUKYEeT UCMOSIb30BaHNe Hanbosiee BaxHbIX 6a3 gaHHbIX U NPorpaMMHoOro oéecriedeHus (Hanpumep, OMIM, PubMed, UniProt,
Cosmic, BioMart) ans n3BieyeHus, aHaan3a u MHTeprnpeTaunm JaHHbIx Ha yposHe [HK, PHK n 6esnka

« npoBoanTb BLAST-riouck, BbipaBHUBaHue riocsegoBatesnbHocTen [JHK n 6enkoBs

*  KPUTUYECKN WHTEPrPEeTUpOBaTb pes3ynbTaTbl, BU3yan3npoBaTb OEIOK U OLEHWUTb pas/inyumii, CO3[4aHHbIX BapuauusimMu
rocne[o0BaTe/IbHOCTH

*  c03/]aBaTb KOMIMbIOTEPHOE MOAENNPOBaHNE reHoMa (KapTupoBaHue reHoB), puioreHeTuYeckne gepesbs Ha 6a3ax 6MofaHHbIX
OCyLLeCcTB/IATL BbIGOP METOZOIOMMN AN MIaHUPOBaHUS, NMPOBEAEHUS, cbopa M 06pabOTKM [aHHbIX 1a6opaTOPHbIX U MONEBbIX
ncenenoBaHnii

lMpepekBU3NTHI

Buometpus

MocTpekBu3nUTbI

Utorosas atTectayus

Mukpo6uonorusi c o0cCHoBaMu 6MOTEXHOIOMUK

Linkn gucumnnmHbl Mpodunupytowwme AUCUUNANHDI
Kypc 4

KonunyecTBo akafieMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUI Jk3ameH

KpaTkoe onucaHue copep)xaHusa QUCLUMAUHDI
Kypc oxBaTbiBaeT u3yyeHune MOPPOSIOrny, (uU3nosorny, GUOXUMUM, TEHETUKU U CUCTEMATUKW MUKPOopraHmamoB. Kpome Toro,
06CY)XAarOTCA MPUHUMMbI  UCMOIb30BaHUSI  KY/IbTYp K/ETOK GaKTepWH, LAPOXOKEW, XWUBOTHbIX M pacTeHwui, MeTabosinm3m u
6UOCUHTETUYECKNE BOZMOXHOCTU B FEHETUYECKON UH)KEHEPUU N BUOTEXHOJIOTMYECKOM MPON3BOLCTBE, NCMOJb3YS 3HAHUS M0 XUMUUN U
¢usukn. locne nNpoxoxzeHns Kypca oyayLume yunTesss UMEerT XopoLune 6a30Bbie 3HaHWUSA O NepcrieKTMBax pasBUTUS GUOTEXHOIOMMN:
€rnocobbl nosiydeHus pekoMbuHaHTHoi [JHK wu knoHuposauusi [HK, ucnonb3oBaHue mnaasmMug, 3STanbl MUKPOK/IOHA/IbHOMO
Pa3MHOXEHUs] N NMPUMEHEHNE (PEPMEHTOB B pas/inyHbix obnactsx. byaywme yuntens, JEMOHCTPUPYIOLLME KOMIETEHTHOCTb, MOrYT:
cpaBHMBaTb MOPQO- (PU3NOAOTNI0, OUOXUMUIO, T[EHETUKY MUKPOOPraHW3MOB C MPUMEHEHUEM COBPEMEHHbLIX MOJIEKYASPHO-
reHeTu4yecKux MeToA0B; [EMOHCTPUPOBATb HaBbIKM TPUMEHEHUS METOAO0B JAe3vHpeKkunn u cTepunumsauymm npu pabote C
6UOTEXHOSIOMNYECKUMM O0OBEKTaMM, MOArOTOBKM MUTATE/IbHbIX CPef M OKpacku o metogy [pamma pns upeHtugukauymm
MWUKPOOPraHn3MoB, [MpPOBEpPATb MapaMeTpbl PocTa M Pa3BUTUS  MUKPOOHbIX KyNnbTyp, MPaBUIbHO UAEHTUPULMPOBATH
MUKPOOPraHu3Mbl o KyabTypasbHbIM 4 MOPGONIOrNYECKMM MPU3HAKaM, OLEHUBaTb MCO/Ib30BaHNE XXWUBbIX OPraHW3MoB B
6UOTEXHOSIOMMYECKOM POU3BOACTBE: MOJlyYEHNE MUKPOGHOro 6esika, (epMeHTHOro rnpenaparta, 6uorasa, 6uoaTaHona u T.4.,
MpaKkTUKOBaTb HaBbIKW KYJbTUBUPOBAHUA W KJIOHUPOBAHUSI XXUBbIX OPraHnsMoB, 9KCMNEepUMEHTUPOBAHUS MUKPOKITOHabHOIo
Pa3MHOXEHUS, MUKPOCKOMUPOBAHUS MpernapaToB KJETOK XXMUBbIX OpraHM3MOB; aHan3upoBaTb 3TUYECKME BOMPOCHI MPUMEHEHUS
MO, npuHUMIbI reHHO- MHXEHEPHbIX MaHUMYASUNY, 3Ha4YEeHNE MOJIEKYSIIPHO- FEHETUYECKMX MOAXOA0B B TaKCOHOMMU, MeAULUHE U
KPUMUHANNCTUKE, UCCeoBaTb BAUSIHUE Pa3finyHbiX akTopos (Temnepatypbi, pH, cogepxaHue nuTaTeslbHbIX cpes) Ha pocT U
pasBuUTME MUKPOOPraHW3MoB, TpUMeHeHWe GHepMeHToB (NeKkTuHasza, fMpoTeasa M T.J.), BAUSAHME aHTUCENTUYECKUX WU
AE3UHOUUMPYOWMX BeLecTB M T.[., MPOEeKTUPOBaTb 3KCIEPUMEHTbl AJS [MOJIY4eHUs HaKOMUTEIbHOW U YUCTOW KYyJIbTypbl
MUKPOOPraHN3MOB, TrOJTyYEHUs] Ka/UTyCHbIX TKaHe#i METOAOM MUKPOKJIOHA/IbHOr0 Pa3MHOXEHMUs; MPOBOANTbL 6e30MacHbli
9KCMEPUMEHT C LeJIbl0 U3YHYeHUs MUKPOQpIOpbl BOAbI, BO3AYyXa, MOJIOYHbIX MPOAYKTOB, OPraHM30BaTb HEGOJIbLUNE [POEKTHI:
opmynupoBaHue runoTesbl U BbIBOAOB, NJ1aHUPOBAaHNE, OLlEHUBaHUE CUJIbHBIX U C/1abblX CTOPOH, COCTaBJ/IeHNEe OTYETa; OCYLLECTB/ISATh
c6op, 06paboTKy U MHTEpPNPeTaLunIo JaHHbIX UCCAe0BaHUS M0 MPOEKTHbIM U 1a60PaToPHbIM paboTaM; UCM0/Ib30BaTb HayYHbIN SI3bIK,
npegMEeTHYH TEPMUHOSIOMUIO U YCII0BHbIE 0603HAYEHMST YMECTHO M MPaBuUIIbHO.
Llenb usyyeHus aucuunnuvHbl
Llenbro gaHHOro Kypca siBJISeTCs NOBbILLIEHNE CEAYIOLLMX 061acTel MPOpeccuoHasibHbIX KOMIETEHLNI:

KomneTeHUnn KOHLeNnTyaabHO-TEOPETUYECKUX 3HAHUI

KomnieTeHynn B NpoBefeHUN HayYHbIX NCC/IE[0BaHNI

KomneTeHynn npuMeHeHUs B Hayke
PesynbraTbl 06y4yeHus
ON2 OueHuBaTb CUTyauuu B pasinyHbiX cpepax MEXIMYHOCTHOIo, COLMasbHOro MU MpogeccuoHasbHOro OOLYEeHUs B YCTHOW U
MUCbMEHHON (opMax Ha rocyfapCTBEHHOM, PYCCKOM M MHOCTPAHHbIX S3blKax C UCM0/b30BaHNEM aHa/IMTUYECKOro U KPUTUYECKOro
MbILLSIEHNS [J151 Pa3BUTUS I3bIKOBbIX KOMIMETEHLMNM
ON3 Ucnonb3oBaTb pasnnyHbie BuAbl MHPOPMALMOHHO- KOMMYHUKALMOHHBIX TEXHOJIOMMM, COBPEMEHHble MeToAbl 06paboTKu U
CUHTe3a MH(opMaLmm B 06/1aCTU HayYHOro 1 NefarorMyeckoro NCcaeoBaHus
ON8 UHTerpupoBaTb 3HaHUSI CMEXHbIX HaYK, HEOOXOAUMBIX [/151 TOBCEAHEBHOM NMPOpECCUOHaIbHON JEATENIbHOCTH U (HOPMUPOBaHUS
(YHKLMOHAIbHOM rPaMOTHOCTY y4Yallmnxcs
ON10 Ucnonb3oBaTb (yHAaMeEHTaslbHble OCHOBbI 6UONOMMN MU COBPEMEHHbIE TEHAEHUMN ee PasBUTUS, 3HAHUS O pa3HOO6pasun u
(bYHKUMOHUPOBaHUM 6UOSIOMMYECKMX CUCTEM, MX MHOrO06pasnn U 3BOHOLNN
ON12 CospaBaTb ¥ npegnaraTb pelleHnsi HeCTaHAapTHbIX 3ajay, MOAEIMPOBaThL U OCYLLECTBASTb GBUOSTIOrMYECKME M Nefarornyeckne



ucenefoBaHNUs € NCMOb30BaHNEM HaBbIKOB aKafeMU4YecKoro NMcbMa, MPUHLUMINOB akafieMNYeCKON YeCTHOCTH

PesynbraTbl 06y4eHuMs No AucuunanHe

PesynbTaTbl 06y4eHns  byayiyme yuntens, LEMOHCTPUPYIOLLME KOMITETEHTHOCTb, MOTYT:

+ cpaBHuBaTb MOP(O- Gn3N0NOorno, GUOXUMMIO, TEHETUKY MUKPOOPraHN3MOB C MPUMEHEHNEM COBPEMEHHbIX MOJEKYNAPHO-
reHeTN4ecKnx MeTo408B

* JAEeMOHCTpupoBaTb HaBblKU NIPUMEHEHNA MeTO40B /_'[e3l/lH¢eKLlMl/l n crepunnsaynu npn paéoTe C 6MOTEXHOJIOMNYECKUMM O6'beKTaMI/I,
MOAroTOBKM NUTaTeIbHbIX CPES M OKPacku no Metoay Ipamma A5 uaeHTUguKaLmm MMKpoopraHu3mMoB

©  [poBepsATb MapaMmeTpbl PocTa M PasBUTUS MUKPOGHbLIX KyNIbTyp, MNPaBUIbHO UAEHTUPULUMPOBATL MUKPOOPraHU3Mbl M0
KynbTypasbHbIM 1 MOPPOSIOrNYecKUM rpu3Hakam

*  OUeHMBaTb WCMOSb30BAHUE XXWUBbIX OPraHW3MOB B OUOTEXHOIOMMYECKOM MPOU3BOACTBE: MOJyYeHUEe MUKPOGHOro 6esiKa,
(hepMeHTHOro rpenapara, buorasa, 6M03TaHoOAa U T.A.

*  [paKTUKOBAaTb HaBblKU KYIbTUBUPOBAHUS U KJIOHUPOBAHUS XKUBbIX OPraHM3MOB, SKCMEPUMEHTUPOBAHUS MUKPOKIIOHANbHOIO
Pa3MHOXEHUS, MUKPOCKOMUPOBaHUSI PenapaToB K/ETOK XUBbIX OPraHn3MoB

*  aHa/mM3MpoBaTb ITUYECKME BOMPOChl npumeHeHnss MO, NpuHUNMIbI reHHO- UHXEHEPHBIX MaHUMyAAUnA, 3HaYeHNe MOJIEKYSPHO-
reHeTUYECKNX MOJX0A0B B TAKCOHOMUM, MEANLIMHE U KPUMUHATIUCTUKE

*  uccrefoBaTb BJMSIHWE pa3findHbiX (akTopoB (TemnepaTtypbl, pH, copep)aHue nuTaTeNibHbIX CPed) Ha POCT M pa3BUTUE
MUWKPOOPraHu3moB, npuMmeHeHne pepMeHToB (MeKTuHa3a, npoTeasa u T.4.), BJUSTHUE aHTUCEMTUYECKUX U Je3UHOULMPYIOLYNX BELLECTB
nTA.

*  [IPOEKTUPOBATb IKCMEPUMEHTHI AJ1 MOSYYEHUS] HAKOMUTEbHOW M YUCTOM Ky/IbTYpbl MUKPOOPraHW3MOB, MOJYYEHUST KaslTyCHbIX
TKaHei MeTo40M MUKPOKJIOHa/IbHOrO Pa3MHOXEHUS

*  1IpoBOAMNTH 6€30MacHbIN SKCIIEPUMEHT C LiesIbio U3YYEHNSI MUKPOGIOPbI BOAbI, BO3/YXa, MOIOYHbIX MPOAYKTOB

* opraHusoBaTtb He6OJ/bLUNE MPOEKTbI: GOPMynnpoBaHMe runoTesbi M BbIBOAOB, M1aHUPOBaHUE, OLEHUBAHNE CUIIbHbIX U C/abbix
CTOPOH, COCTaBJ/IeHNe oTyeTa

*  ocyLecTBAATb C60pP, 06PabOTKY M MHTEPIPETALMIO AaHHbIX NCCe0BaHUS M0 NMPOEKTHbIM U J1abopaTOPHbIM paboTam

*  UCMOb30BaTh HaYYHbIN A3bIK, PEAMETHYIO TEPMUHOIOMMIO U YCITOBHBIX 0603HaYEHMI YMECTHO U MPaBuIbHO

- UHTErpupoBaThb 3HaHWUSI CMEXHbIX HayK, HEO6XOAUMbIX AJi1S1 NOBCEAHEBHOM MPOGeccuoHarbHOM AessTeNbHOCTU U PopMUPOBaHUS
(yHKLUMOHaIbHOM rPaMOTHOCTU y4aLymuXCs

- ucrnonb3oBaTh (yHAAMEHTaslbHble OCHOBbI GUONIOrMM U COBPEMEHHbIE TEHAEHUUW €ee pasBUTUS, 3HaHUS O pasHoobpasuu u
(yHKLMOHUPOBaHNMN 6UOIOrUYECKUX CUCTEM, UX MHOI006pa3nu 1 3BOSIHOLUN

MpepekBU3NTbLI

BuoopraHuyeckasi xumusi

MocTpekBu3uUTbI

WUTtoroBas aTrectayums

Haquble OCHOBbI eCTeCTBO3HaHUA

Linkn gucumnnmnHbl MpodunupytoLime ANCLUMANHBI
Kypc 4

KonunuecTtBo akafieMnyecknx KpeanToB 6

dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHus QUCLMUIMIUHDI

Kypc ¢opmupyet y CTyAeHTOB 3HaHMsI O COBPEMEHHON €CTECTBEHHO- HayYHOW KapTUHE Mupa M MeTofax €CTECTBEHHbIX HayK; OHU
0BJIafiet0T YMEHUSIMU MPUMEHSTb M0JyYeHHbIe 3HaHWUS AJ151 O6BSCHEHUS SIBIEHWI OKPY)XaroLEro Mupa, BOCpUsTUS nHpopmalnm
€CTeCTBEHHOHaYYHOIro Cofep)xaHus. byaylume yunTens, JEMOHCTPUPYIOLME KOMMETEHTHOCTb, 6YAYT: B/lafjeTb eCTECTBEHHOHAYYHbIMMU
MeToZaMu MO03HaHUS, OCHOBHBIMU MAESIMU U LOCTMXKEHUSIMU eCTECTBO3HaHWUS, OKa3biBalolMe BJIMSIHNE Ha Pa3BUTUE TEXHUKU U
TEXHOJIOMNV; OGBACHATb MPUKIaHOE 3HAYEHUE BaXKHEMLUMX [OCTUXKEHMI B 06/1aCTU eCTEeCTBEHHbIX HayK; OpPUEHTMPOBAaTbCS B
COBPEMEHHbIX HayYHbIX MOHATUSAX M WHGHOPMaLMM eCTECTBEHHOHAYYHOrO COAEPXKaHWS, AEMOHCTPUPOBATb MWHTE/IEKTYallbHbIE,
TBOPYECKME CrIOCOBHOCTM U KPUTUYECKOE MbILLIEHNE B XOAE MPOBEAEHUS UCC/EOBaHWI, aHanun3a sIBJIEHUH, BOCIMPUATUS U
MHTEprpeTaymum eCTeCTBEHHOHAYYHON MHPOPMaLMK; MPUMEHSATb eCTECTBEHHOHayYHble 3HaHUS B PO eCcCcUoHabHOM AeATE/IbHOCTH.
Llenb nsyyeHus AUCLMNINHbI

Llenbto gaHHOro Kypca sIB/sIeTCS MOBbILLIEHNE CAEAYOLMX 061acTel NPegMeTHbIX KOMMIETeHLNI:

N KoMreTeHUMun KOHLENTyabHO-TEOPETUYECKUX 3HAHWI

X KomneTeHynu B NPOBEAEHUN HAYYHbIX NCC/IE[0BaHWNI

X KomneTeHymu NpUMeEHEHUs B HayKe

PeaynbraTbl 06y4YeHus

ON8 VIHTerpupoBaTh 3HaHUSI CMEXHbIX HayK, HEO6XOAUMBbIX AJ151 MOBCEAHEBHOM MPOpECCUOHaNbHON [AEATENbHOCTU U (POPMUPOBaHUS
(YHKLMOHAIbHOM rPaMOTHOCTYM y4YalLmnxcs

ON9 Ucnonb3oBaTb KOHLUeENTyaslbHble TEOPUU M 3aKOHbI €CTECTBEHHbIX ANCLUNINH [/ 00bSCHEHUS 3aKOHOMEPHOCTEH, SIBIEHNI 1
npowyeccos B Npupoae, GopMUPoBaHUS LieJIOCTHOIO NMpesACTaB/eHUs1 06 eCTECTBEHHOHAYYHOM KapTuHe Mupa

PesynbraTbl 06y4yeHUs NO AUCLMUMIIMHE

By,qyume y4untesia, LeMOHCTPUpyroLmne KOMMNeTeHTHOCTb, MOryT:

X BnageTb ecTeCTBEHHOHAYYHbIM METOAOM MO3HaHUs], OCHOBHbIE UAEN U JJOCTMKEHNST eCTECTBO3HAHWS, ONpesesisiioLLee BINSHUE Ha
pa3BUTHE TEXHWUKU N TEXHOJIOTNI;

X O6BACHATbL NPUKIA[HOE 3HAYEHNE BaXKHENLLUNX [JOCTMXKEHUI B 06/1aCTU eCTECTBEHHbIX HayK;

X opueHTMpoBaTbCA B COBPEMEHHBIX HayYHbIX MOHATUAX N MHPOPMALMN eCTECTBEHHOHAYYHOI0 COAEPIKAHUS;

X AeMOHCTpMpoBaTb MHTE/ISIEKTYasIbHbIE, TBOPYECKME CITOCOBHOCTU U KPUTUYECKOE MbILLIIEHNE B XOA€ NPOBEAEHUsT UCCe[0BaHUY,
aHasnn3a siIBlIeHWUN, BOCMPUATUS U MHTEPIPETaLUN eCTECTBEHHOHaYYHOM MH(popMaLnu;

X npuMeHATb ecTeCTBEHHOHayYHble 3HaHUS B NPO(pECCHOHAIbHOWN [AeSATE/TbHOCTH.

MCMob30BaTh KOHLENTyaslbHble TEOPUM U 3aKOHbl €CTECTBEHHbIX AMCUMIMANH AJ151 O6bSICHEHUS 3aKOHOMEPHOCTEH, SIBAEHUA
npoweccos B Npupoae, popMUPoBaHUs LieSIOCTHOIO NPeACTaB/IeHNUs1 06 eCTECTBEHHOHaYYHOM KapTuHe Mupa

MpepekBU3NTbI

Hayka 06 o6pa3oBaHum n KJIloYeBbIE TEOPUM 0BYYEHUS

MocTpekBu3uThbI



WUtoroas aTtrectayms

MpuknagHasa 6Monorus ¢ oOCHoBamMu NOYBOBEAEHUSA

Linkn gucumnnmHbl Mpodunupyrowwme AUCUUNANHDI
Kypc 4

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUW 9K3aMeH

KpaTkoe onucaHue cogep)XaHusi GUCLUIMIUHDI
JaHHbIli Kypc paccmaTpuBaeT BOMPOCHI MOYBOBEAEHUS, arPOXUMUM, PacTeHMEBOACTBA: MPOLEecC NoYyBoobpa3oBaHus, Mopgonorus
MOYBbI, CTPOEHME M CBOMCTB MOYBbLI, 06PabOTKa MOYBbI, XMMU3aLMsI CEIbCKOro XO03SNCTBA, KY/bTypHble pacTeHus. Kypc coCTOUT u3
JIEKUMOHHBIX M 1abopaTOPHbIX 3aHATUMN, B XOAE KOTOPbIX (POPMUPYIOTCS HaBblkM paboTbl C 1abopaToOPHbIM 060PYAOBaHUEM,
maTtepuanamu, MHCTPYMeHTaMuU B OpraHu3auum y4ebHO- UCCIe0BaTeIbCKON [ESATENbHOCTH, Pa3BUBAKOTCA MEXANCUUMINHAPHbIE
KOMMETeHUMN 0byyarolymxcss Mpu rnpoBeAeHnn 1abopaTopHbiX paboT U HEeGOMbLUMX HayYHbIX MPOEKTOB. byaywme yuuTens,
JEMOHCTPUPYOLUME KOMIMETEHTHOCTb, MOIYT: KJaccuguumpoBaTb MOYBY MO MeXaHWYECKOMY COCTaBy;, aHaiMsuMpoBaTb CBSI3b
M0YBOBEAEHNS C BUOSIOrNYECKUMU, XMMUYECKUMU U APYTUMU HayKamu,; NpoBOANTbL 6e30MacHble SKCMEPUMEHTbI C LiesIbHo U3YYeHUs
BJIMSIHUSI Pa3J/INYHbIX (paKTOPOB Ha M0YBOO6GPa30BaHUE, BJINSIHUSI XUBbIX OPraHU3MOB Ha o4YBOO6pa3oBaHNe; UAEHTUGULMPOBATD
Mopgonorndeckne, 6MONOrNYeCKMe U X035NCTBEHHbIE OCOBEHHOCTHN KY/bTYPHbIX PACTeHU, OLeHMBAaTb MOYBEHHO- 9KOIOrMYECKoe u
6MOSKOJ’IOI’I/I‘-IGCKO€ COCTOSIHNe Tepputopmnmn KaaaxcraHa; npakTukoBaTb HaBblKN KyJ'IbTMBMpOBaHMFI MUKPOOPraHN3mMoB [104Bbl,
MUKPOCKOMMPOBAaHMS NMPEnapaToB K/IETOK XXUBbIX OPraHU3MOB; MPOEKTMPOBATb IKCMEPUMEHTbI 10 ONPeAeIEHNIO COCTaBa U CBOMCTB
noyBbl (pusndeckune, U3NKo-MexaHUYECKME, PEOSTIOTMYECKUE), UCCIe0BATb NPUMEHEHUE OPraHNYECKUX U MUHEPasTbHbIX YA06PeHUI
B pacTeHWEBOACTBE; M1aHUPOBaTb U NPOBOANTL MPOEKTbI: (POPMYINPOBaHUE TNNOTE3bl N BbIBOAOB, OLEHUBAHNE CUSIbHBIX U Cabbix
CTOPOH, COCTaBJ/IeHWE OTYETa, OCYLYEeCTB/SATb C60p, 06paboOTKy U MHTEPrPETaumto JaHHbIX WUCC/Ie[0BaHWS 0 MNPOEKTHbIM U
n1abopaTopHbIM paboTaM; MWCMO/Ib30BaTh HAYYHbIA $A3bIK, MPEAMETHYHO TEPMUHOJOMMIO U YC/OBHbIE 0603HAYEHUS] YMECTHO WU
MpaBuIbHO.
Llenb u3yyeHus aucuunnmHbl
Llenibro gaHHOro Kypca siBJISeTCS NOBbILLIEHNE CNIEAYIOLUMX 061acTel NPeaMETHbIX KOMMIETEHLMI:

KomneTeHunn KOHLEeNTyanbHO-TEOPETUYECKUX 3HAHWUI

KomneTeHunn B npoBefeHnn HayYHbIX NCCAe0BaHNMI

KomneTeHynm npumeHeHusi B Hayke
PesynbraTbl 06y4yeHus
ON6 OcyijecTBnsiTb BbIGOP METOAOI0rMN AJ1s1 NaHUPOBaHWS, NMPoBeAeHus, cb6opa M 06paboTKM AaHHbIX 1abopaToOpPHbIX U MOoaeBbIX
ncenenoBaHnii
ON9 Ucnonb3oBaTb KOHLENTYyaslbHbIe TEOPUMN U 3aKOHbl €CTECTBEHHbIX ANCUMNANH A1 06bSCHEHUS 3aKOHOMEPHOCTEH, ABNEHWI U
npoweccos B Npupoae, popMMpoBaHUs LIeJIOCTHOIO NPeACTaB/eHUst 06 eCTECTBEHHOHaYYHOM KapTUHe Mupa
ON12 CospaBaTb ¥ npegnaratb pelleHnsi HeCTaHAapTHbIX 3aZay, MOA4Ee/IMPOBaTh M OCYLECTBSATb GBUOSTIOrMYECKME U earornyeckne
nccneg0BaHns C UCMOIb30BaHNEM HaBbIKOB aKaeMUYeCKoro NMCbMa, NPUHLMNOB akageMn4yecKol YeCTHOCTH
PeaynbraTbl 06y4eHuMs No AucuunanHe
Byayiyme yunTesns, LEMOHCTPUPYHOLLME KOMIETEHTHOCTb, MOTYT:
+  KJaccupuumpoBaTb MoYBY N0 MEXaHUYECKOMY COCTaBy
*  aHa/M3nMpoBaTh CBSI3b MOYBOBELEHUS C 6UOSIOMMYECKMMU, XUMUYECKUMU U APYTMMU HayKaMu
*  1poBOAMTb 6e30MacHble IKCMEPUMEHTbI C LESIbI0 U3YYEHWUS] BIUSIHUS PasfinyHbiX (aKTOPOB Ha MOYBOOOGPa30BaHUE, BIIUSHUS
)KMUBbIX OPraHM3MOB Ha MoYBOO6pa3oBaHme
* uAeHTUGULUMPoBaTb MOPGOIOrnIeCKMe, GUOIOrMYECKUE N XO3ANCTBEHHbIE OCOOEHHOCTY KYJIbTYPHbIX PAaCTeHMI
*  OLeHMBaTb M0YBEHHO-3KOI0MMYECKOEe N 6MOIKOI0rMYECKOoe COCTOsIHUe TeppuTopun KasaxctaHa
*  [PpaKTUKOBaTb HaBbIKU KYJbTUBUPOBAHWUS MWUKPOOPraHU3MOB [OYBbI, MWUKPOCKOMNUPOBAHUS [MPenapaToB KIJETOK XXUBbIX
OopraHnM3moB
©  [IPOEKTUPOBaTb 3KCMEPUMEHTbI O ONpeJeNieHno cocTaBa M CBOWCTB rOYBbl ((puanyeckue, GU3NKo- MexaHUyeckue,
peoJiorn4yeckue)
* uccie[oBaTh MPUMEHEHNE OPraHUYECKUX M MUHEPaIbHbIX YA06PEHNI B paCTEHUEBOACTBE
*  MnaHMpoBaTb U [POBOAUTbL [MPOEKTbI: (POPMYnNPOBaHUE TMNOTE3bl U BbIBOJOB, OLEHUBAHWE CUJIbHbIX U C/abbiX CTOPOH,
cocTaBJieHne oTyeTa
*  OCyLecTBASATb C60p, 06PabOTKY M MHTEPNPETALMIO faHHbIX UCCAEA0BaHUS 0 NMPOEKTHbIM U J1JaboPaTOPHbIM paboTam
*  MCrosb30BaThb HAaY4YHbIN A3bIK, TPEAMETHYH TEPMUHOJSIOMMIO U YCII0BHbIX 0603HaYEHWI YMECTHO M NMPaBUIbHO
- MUCMONIb30BaTh KOHLEMTYaslbHble TEOPUM U 3aKOHbI €CTECTBEHHbIX AUCUMMINH AJ151 06BSICHEHUS 3aKOHOMEPHOCTEHN, SABIEHUNH U
npoveccos B Npupoae, popMMUpoBaHUs LieJIOCTHOIO NpeACTaB/IeHUs1 06 eCTeCTBEHHOHaYyYHOM KapTuHe Mupa
- co3jaBaTb W npejnaratb PelLleHusi HeCTaH[apTHbIX 3ajay, MOZEeNMpoBaTb M OCYLLECTBJISATb 6UONOrMYECKUE U negarorndyeckme
ncenegoBaHus C UCNOIb30BaHNEM HaBbIKOB aKafeMUYeCcKoro NMCcbMa, NPUHLMNOB akageMnyecKol YecTHOCTH
MpepekBU3NTbI
Xumus okpyxarowent cpefbl
MocTpekBu3uThbI
UTtoroBasi atTectaymns

MNpoekTupoBaHue STEM-06y4yeHus

Limkn ancumnnuHbl Mpodunupytowme gucLUNAnHbI
Kypc 4

KonunyecTBo akaieMn4eckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue coaep)XxaHusa QUCLUMINHDI

Byayiyme yuntesns nsy4aroT 0Co6eHHOCTU MpoekTuposaHms STEM — 06y4YeHus,, OCHOBaHHOIoO Ha NPUKIagHOM XapaKTepe K po6bsiemam
peasibHoro Mupa, 06yyeHun 4epe3 pelueHne npobremM U KPUTUYECKOE MbILLIEHUE, MHTErpaLum pasHoOro KOHTEHTa rnpy akTUBHOM
BKJIHOYEHUN B 06pasoBaTesibHbIi npouecc. Kypc ¢popMupyeT crnoco6HOCTb UCM0/Ib30BaTb HOBbIE TEXHOOMMYECKME BO3MOXHOCTY B



6uosiorny, a TaKxe nPoOeKkTupoBaTh M aganTupoatb STEM — ob6yyeHune c yyeToM pasHoo6pasusi obyyarowmxcs. byaywme yumntens,
JEMOHCTPUPYIOLME KOMMETEHTHOCTb, CIOCO6HbI: CBA3aTb HayKy u STEM-npegmeTbl ¢ peasibHbIMU XU3HEHHbIMU Po6aeMamMu uam
CUTyaunsIMu; BbISIBNIATb NPaKTUKO-OPUEHTUPOBaHHbIE NPO6IeMHbIe CUTyaLumu; CTPOUTb 06YYeHNe Ha OCHOBE MPOEKTOB U (heHOMEHOB,
B KOTOPbIX y4qalymecsi NPOBOAAT HabO[EHMNS, BbISBASAKT MPOGAEMbl W HaXOAAT PeLleHWs] CaMOCTOSTE/IbHO M CO CBOUMM
CBepCTHUKaMu, NpoBOANTb 3KCIepuMeHTaslbHoe uccieqoBaHne ¢ MateMaTtnyeckum m IT mogennpoBaHneM; KOHCTpynposatb STEM —
YPOKU A/151 Y4e6HOM M BHEK/TAaCCHOW [EeSITENIbHOCTY yyalyMXCsl B UHK/THO3UBHOM Cpeje.
Llenb nsyyeHus AUCLMNINHbI
Llenbto gaHHOro Kypca siB/IAeTCs NOBbILLIEHNE CNEAYIOLLMX 061acTel NPeaMETHbIX KOMMETEHLMIA:

KomnieTeHynn B npoBefeHUN HayYHbIX UCC/Ie[0BaHNNA

KomneTeHynn npuMeHeHUs1 B Hayke

Coepa koMneTeHYnUn B 0671aCTH NMefarormku n AMAaKkTUKu

O6nactb KOMNeTeHUMN 415 NPOGHECCUOHAIbHOIro pa3BUTUS
PesynbraTbl 06y4YeHus
ON3 UcnonbsoBaTb pas/iMyHble BUAbl UHHOPMAaLUOHHO- KOMMYHUKALMOHHbIX TEXHOOIMI, COBPEMEHHbIE METOAbI 06paboTKu U
CUHTEe3a MHpOPMaLmMM B 06/1aCTH HayYHOro U Nefarorn4eckoro UCccieoBaHms
ON5 PaspabatbiBaTb M MPUMEHSTb METOAbI 06YYEHUS, BOCMUTAHUS, OLEHMBAHUS B Pa3/INYHbIX TUMax 06pa3oBaTesibHON cpeabl C
Y4EeTOM NPUHLUMUIMOB JINYHOCTHO-OPUEHTUPOBAHHOIO, KOMITETEHTHOCTHOIO, UHKJIKO3UBHOIO MOAX0A0B
ON12 CospaBaTtb ¥ npegniaratb pelleHnsi HECTaHAAapPTHbIX 3aZay, MOAE/IMPOBaThL MU OCYLYECTBSATb GBUOSTIOrMYECKUE M efarornyeckne
uccne[0BaHns ¢ UCNO/Ib30BaHNEM HaBbIKOB aKaeMN4eCcKoro nMcbma, NPUHLUMNNOB akafeMnNYeCKoN YeCTHOCTH
PesynbraTbl 06y4yeHMs N0 AUCLMUMNIIMHE
Byayime yuntens, LEMOHCTPUPYHOLLME KOMMETEHTHOCTb, ClIOCOOHbI:
+ cBa3aTb HayKy u STEM-npeAMeTbI ¢ peasibHbIMU XU3HEHHbIMU NPO6aEMaMu UN CUTYaLNSIMU;
*  BbISIB/ISITb IPaKTUKO-OPUEHTUPOBAHHbIE MPO6IeMHbIE CUTyaLum;
*  CTpoUTb 06y4YeHWe Ha OCHOBE MPOEKTOB U (PEHOMEHOB B KOTOPbIX yyalyuecsi MPOBOAAT Hab/OAEHUS, BbIABISIOT NpobieMbl U
HaxofsT peLleHUsi CaMOCTOSITE/IbHO U CO CBOUMM CBEPCTHUKaAMM;
*  [POBOAMNTb IKCNEPUMEHTAsIbHOE UccaegoBaHne ¢ MaTteMaTmyeckum u IT MogenmpoBaHneM;
+  KOHcTpympoBaTb STEM — ypoku a/151 y4e6HOU 1 BHEKIACCHOW [EeATENIbHOCTU yYallMXCsl B MHKJIFO3UBHOM Cpeje.
- pa3pabaTtbiBaTh U MPUMEHSTb METOLbI 06YYEHMS], BOCNIUTAHUS, OLleHUBaHNSI B Pas/IMYHbIX TUMax 06pa3oBaTesibHON cpesbl C y4ETOM
MPUHLMITOB INYHOCTHO-OPUEHTUPOBAHHOI0, KOMINETEHTHOCTHOI O, UHKJIFO3UBHOIO NMOAX0A0B
- co3jaBaTb M npejnaratb PelLleHusi HeCTaHZapTHbIX 3ajay, MOZEeNNpoBaTb M OCYLLECTBISATL 6UONOrMYECKUE U negarornyeckme
ucce[0BaHns € UCN0/Ib30BaHUEM HaBbIKOB aKaeMUYEeCKOro NMcbmMa, NPUHLUMNNOB aKafZeMUYECKON YECTHOCTH
MpepekBU3NTbI
CoBpeMeHHble MoaxoAbl K opraHn3aymum 6uoorn4eckoro aKCcnepumeHTa
MocTpekBu3uThI
UTorosas aTTectayus

LindpoBble TexHONornm B 6uonorum

Limkn aucumnnuHbl Mpodunupytolme gucLUNAnHbI
Kypc 4

KonunyecTBo akajeMn4yeckmx KpeauTos 5

dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLMUMAUHDI
Byaywme yunTens u3y4aroT BO3MOXXHOCTM MCMO/b30BaHMS LUPPOBOro 060pyAOBaHWUSA U MPOrpaMMHOro obecrevyeHnsi B
06pa3oBaTesIbHOM NPoLecce o 610y, NAaHUPYOT 3GEKTUBHbIE COCO6bI NMPenogaBaHns ¢ UCMOoIb30BaHNEM IT-TeXHOIOrnH, B
TOM uucsie B YC/IOBUSX [AUCTAHUMOHHOIO OBYYEHWsI Ha YpoKax 6Mos0ruM, cosfaroT Uu@poBble o6pasoBaTesibHble Pecypchbl Mo
6uonorun. byayume y4ynTens, AEMOHCTPUPYIOLUNE KOMMETEHTHOCTb, MOIYT: WUCMO/b30BaTh Pas3/ndHble (OPMbl MHTEPAKTUBHOMO
B3aUMOJENCTBUS C 3JIEKTPOHHbIM 06pa3oBaTe/ibHbIM KOHTEHTOM; MCMo/ib30BaTh IT- TEXHOMOrMM B OpraHu3aumy MpPOEeKTHOM
JeATesIbHOCTY, UCMOb30BaTb HaBblKU CTPYKTYPUPOBAHUS, UHTErPUPOBaHWS W MpeACTaBeHNUss UHpopmMaumn B negarornyeckom
JeATesIbHOCTH, YYNTbIBAsI XU3HEHHDBIN 1 y4e6HbIA KOHTEKCT YYaLLUMXCS; MN1aHUpoBaThb 3(heKTUBHOE npenogaBaHue ¢ UCrosib30BaHUEM
IT-TexHonorni; paspabatbiBaTb LUpPOBbIe 06pa3oBaTesibHble PECYPChI 10 6UOI0rUMN.
Lienb u3yyeHus aucuunnmHbl
Llenbro gaHHOro Kypca siBJISeTCS NOBbILLUEHNE CEAYIOLMX 061acTel NPeaMETHbBIX KOMMIETEHLMNI:

KomneTeHunn B npoBefeHnn HayYHbIX UCCAe0BaHMI

KomneTeHynm npuMmeHeHusi B Hayke

Coepa koMneTeHYuUn B 0651aCTH NEZArormku N ANLaKTUKM

O6nacTb KOMMeTeHYUM AJ151 IPOGECCUOHAIbHOIO Pas3BUTHUS
PesynbraTbl 06y4yeHus
ON3 UcnonbsoBaTb pas/MyHble BUAbI MHOOPMALUOHHO- KOMMYHUKALMUOHHbIX TEXHOJIOMUI, COBPEMEHHbIE METOoAbI 06paboTKu U
CUHTe3a MHpopMaLmn B 061aCTH HayYHOro M neaarornyeckoro UccaeoBaHuns
ON5 PaspabaTtbiBaTb W MPUMEHATb METOAbI 06YYEHMS, BOCMUTAHUS, OLEHMBAHUS B Pa3/InYHbIX TUMax o6pa3oBaTesibHON cpeabl C
YY4ETOM NPUHLMMIOB JIMYHOCTHO-OPUEHTHPOBAHHOIO, KOMMETEHTHOCTHOIO, MHK/IHO3UBHOIO MOAXOA0B
ON7 BbicTpanBaTb npogeccrmoHasibHble B3aUMOOTHOLLIEHUS AJ151 KOHCTPYKTUBHOM Nefarornyeckoit n o6LecTBeHHON AesTeslbHOCTH,
COGCTBEHHOIrO Nefarornyeckoro pasBuTUs 1 61aronosydus
PeaynbraTbl 06y4eHuMs No AucuunanHe
Byayiyme yunTesns, LEMOHCTPUPYHOLLME KOMIETEHTHOCTb, MOTYT:
*  MCrosb30BaTh Pas/inyHbie POPMbl MUHTEPAKTUBHOIO B3aUMOAENCTBUS C 371EKTPOHHbIM 06pa30BaTe/ibHbIM KOHTEHTOM;
* ucronb3oBath IT-TEXHOMOMMM B OpraHn3aLmmn NPOEKTHOU AeATENbHOCTY,
*  MCrosb30BaTb HaBbIKM CTPYKTYPUPOBAHMUS, UHTErPUPOBAHUS U NPEACTaBAeHNs] MHOPMaLmun B nefarormyeckos AesTesbHOCTH,
YYNTbIBAsI KU3HEHHbIN U Yy4eOHbIN KOHTEKCT yYalLymXCs;
* MaHnpoBaTb 3(PeKTUBHOE npernogaBaHme ¢ UCroIb30BaHNEM IT-TeXHOOrni;
+ paspabartbiBaTb LUUppoBble 06pa3oBaTesibHbIE PECYPChI 10 6UOIOrNMN.
MpepekBU3NTHI



WNHpOopMaLMOHHO-KOMMYHNKaLMOHHbIE TEXHOI0MMmN
MocTpekBu3uThbI
WUTtoroBas aTtrectayums



