MUHUCTEPCTBO HAVKU U BBICIIIETO OBPA30OBAHUS POCCUMCKOM ®EJIEPALIUN

BPATCKUI HEJUIIOJIO3HO-BYMAKHBIN KOJIEK
®EJEPAJIBHOI'O TOCYJAPCTBEHHOI'O BIOPKETHOI'O
OBPA3OBATEJIbHOI'O VUYPEXXIEHUS
BBICILIETO OBPA3OBAHUS
«BPATCKUNI I'OCYJAPCTBEHHbBIN YHUBEPCUTET»

AOOKYMEHT NOAMNMWUCAH
ONEKTPOHHOW NOAMUCHIO

Ceptudukat: 025493C4E0B34808564BE6735EBB2702
Bnapeneu: CutoB Unbsi Cepreesuy
DeiictBuTeneH: ¢ 16.01.2023 go 10.04.2024

PABOYAS ITIPOT'PAMMA YYEBHOM JUCIUIIJINHBI
buoJsorus
CrennalibHOCTh
18.02.12 TexHoJI0rHsl AHATUTHYECKOT0 KOHTPOJISI KAYeCTBAa XUMHYECKHX COeJUHEeHUH
KBanudukarus BeImycKHUKA

Texnuk

bparck, 2023



PabGouast mporpamma ydeOHOW AMCHMIUIMHBI pa3paboTaHa Ha ocHoBe denepanbHOrO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA CPEIHET0 MPOPEeCCHOHATHLHOTO 00pa30BaHUA
no crneuuanbHocTd 18.02.12 TexHonoruss aHaJIMTUYECKOTO KOHTPOJS KauecTBa XUMHUYECKHX
coenuHenuit ot 09.12.2016 r. Ne 1554

Opranuzanus-pazpadoruuk: BIIBK ®T'BOY BO «bpl'V»

PazpaboTtunk:
JI.B.JlonronanreBa, npenoaaBarelis Kadeapbl XUMUKO-MEXaHUYECKHUX JHCIMILUINH

Paccmotpena Ha 3acenanuu kadeapbl XMMUKO-MEXaHUISCKUX TUCIUILIAH OT «_ »
20 r. mporokoin Ne

YTBepkIeHa 3aM. IUPEKTOpa 1o yueOHOU padoTe

JI.M. Konosaiosa

oT« » 20 T




COJAEP)KAHHUE

1 ITACIIOPT PABOYEN ITPOI'PAMMBI VUEEHON JIMCLIUIIJIMHbI
2 CTPYKTYPA U COJIEPXKAHME YUYEEHOU JUCIIUTIIVHBI

3 VCJIOBUS PEAJIM3ALIAN TTPOTPAMMBI VUEBHOM
JTICLATUTNHEI

4 KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHN:1
YYEBHOU JUCHUITJIMHBI

17

18



1 MACHOPT PABOYEM TPOI'PAMMBbI YYUEBHOU
JTUCHHUTIIINHBI

«buojgorusa»

1.1 Ob6n1acTh NpUMeHEeHUsI IPOTPAMMBbI
Pabouast mporpamma y4eOHOM NUCHUIIIMHBI SIBISETCS YaCThIO MPOTPAMMBbI OJTOTOBKH
crienuainucToB cpeaHero 3BeHa B coorBercTBUU ¢ GI'OC mo Bcem cnenuanbHocTsiM CIIO.
18.02.12 TexHOI0THS aHATUTUYECKOTO KOHTPOJISI KaUeCTBA XUMUYECKUX COCAMHEHUI

1.2 MecTto y4yeOHOH IMCUMIUIMHBI B CTPYKType OCHOBHOWH mNpogeccHoOHAIbLHOI
o0pa3oBaTe/IbHOM MNporpamMmbl: ydeOHas 0a30Bas JUCIUIUIMHA O00IIe00pa3oBaTEIbHON
MOJIFOTOBKHU.

13 Hearu wm 3agaum y4yeOHOH JAUCHUIUVIMHBI — TpeOOBaHUs K pe3yJbTaTam
OCBOEHUSI Y4eOHOH TUCHUNINHBI:

B pesynbrare ocBoeHUs! yueOHOM TUCHUTIIIMHBI 00 YYAIOITHIICS H0JI2KE€H YMETh:

- OOBSICHATH POJIb OMOJOTHH B POPMUPOBAHUU HAYYHOT'O MUPOBO33PEHUS;

- peuiartb JIEMEHTapHbIE OMOIOrMYECKUE 3a1auH;

- COCTaBJISITh DJIEMEHTApHBIE CXEMbl CKPEIIMBAHMS U CXEMbl MEpPeHOCa BEUIECTB U
nepeauy SHEPruyu B 3KocucTeMax (Leny NUTaHusA);

- OIHUCHIBaTh OCOOEHHOCTH BUOB 10 MOP(OIOTUIECKOMY KPUTEPHIO;

- BBUIIBJIATH IPUCHOCOOJICHUSI OPTaHU3MOB K cpe/ie OOMTaHWs, ICTOUHUKU M HaJTH4IHe
MyTareHOB B OKpYy’Karolledl cpene (KOCBEHHO), aHTPOIOT€HHbIE W3MEHEHHUS B HKOCHCTEMax
CBOCH MECTHOCTH;

- CpaBHHUBaTh OMOJIOTUYECKHE OOBEKTHI: XMMHUECKUN COCTaB TEN JKUBOW U HEKUBOI
IPUPOJbI, 3apoAbIIEH YeIoBeKa U JPYTUX JKUBOTHBIX, IPUPOAHBIE HKOCUCTEMBI U
arpodKOCHUCTEMBbl CBOEH MECTHOCTH; IMPOLIECChl (E€CTECTBEHHBIH U HUCKYCCTBEHHBIH OTOOp,
M0JIOBOE U O€CIojioe pa3MHOXKEHHE) U JIeNaTh BBIBOJABI U 0000IIEHUS HA OCHOBE CpPaBHEHMS U
aHaJIN3a;

- aHAJIU3MPOBATh U OLIEHHWBATH PA3JIMYHBIE TMIOTE3bl O CYUIHOCTH, MPOUCXO0XKJIECHUU
KU3HU M 4YelloBeKa, INI00albHble SKOJIOTMYECKHE MpOoOJeMbl M MX PELIeHUs, MOCIEACTBHS
COOCTBEHHOM JIEATENILHOCTH B OKPY KaIOIIEH Cpejie;

- H3y4YaTh U3MEHEHHS B 9KOCHCTEMax Ha OMOJIOIMYECKUX MOAECIX;

- HAaxXoAuUTh MH(OpPMALMIO O OMOJIOTMYECKHX OOBEKTaX B PA3IMYHBIX HCTOUYHUKAX
(yueOHMKaX, CIpaBOYHHKAX, HAYYHO-TIONYJISIPHBIX M3JJaHUSAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax
ceTy VIHTepHET) U KPUTUYECKHU €€ OLICHUBATh;

- HCHOJb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOH NeATeNbHOCTH U
MOBCEIHEBHOM JKU3HU: I COONIOACHUS Mep NPO(UIAKTUKU OTPABICHUH, BUPYCHBIX U APYTUX
3a00JIeBaHNi, CTPECCOB, BPEIHBIX MPUBBIYEK (KYpEHUS, aJIKOTOJIM3Ma, HAPKOMaHHUH);

- NpaBWJ MOBEJCHUS B IPUPOIHOMN CPELE;

- OKa3aHWs [EpBOM IOMOIIM MpU TPABMAaTUYECKUX, NPOCTYAHBIX M APYTHUX
3a00JIeBaHUAX, OTPABIECHUAX MUIIEBBIMU MTPOTYKTAMU;

- OIIGHKM ATHYECKHX acleKTOB HEKOTOPBIX MCCIIEJ0BaHUI B 007acTH OMOTEXHOJIOTUU
(KJIOHUpPOBaHUE, HCKYCCTBEHHOE OIUIOZ0TBOPEHHUE).

B pesynbrare ocBoeHUST yueOHOM TUCIUTIIIMHBI 00 YJIAFOIITHICS H0JI2KEH 3HATh:

- OCHOBHBIE IOJIO)KEHHSI OMOJIOTMYECKUX TEOpPUH M 3aKOHOMEPHOCTEH: KIIETOYHOM
TEOpHUH, IBOJIOLMOHHOTO yueHus, yueHus B.M.Bepuaackoro o 6uocdepe, 3akonsl I.Mennens,
3aKOHOMEPHOCTEN U3MEHUNBOCTH U HACJIEICTBEHHOCTH;

- cTpoeHne ® (GYHKIUOHUPOBAHUE OMOJIOTMYECKUX OOBEKTOB: KJIETKH, TE€HOB U



XPOMOCOM, CTPYKTYPbI BUZIa U SKOCHUCTEM;

- CYIIHOCTb OHMOJIOTMYECKHX IPOIECCOB: PAa3MHOXEHUS, OIJIOAOTBOPEHUS, ACHCTBHS
UCKYCCTBEHHOTO M €CTECTBEHHOrOo  O0TOOpa,  (QOpMHpPOBAHUE  TMPHCIOCOOICHHOCTH,
IPOUCXOKACHUE BUIOB, KPYTOBOPOT BEIECTB U NMPEBPAILCHUE YHEPTUH B KIIETKE, OpraHU3Me, B
IKOCHCTEMax U Ouocdepe;

- BKJIAJ BbyIalomuxcs (B TOM 4YHCIE€ OTEYECTBEHHBIX) YYEHBIX B pa3BUTHE
OMOJOrN4YECKON HayKH;

- OMOJIOTHYECKYIO TEPMHHOJIOTHIO U CHMBOJIHKY.

OcBoenue coaepxkaHusi ydeOHON AUCUUILINHBI «buonorus» o0ecrnedynBaeT JTOCTHKEHUE
CTYJEHTaMH CJIENYIOUINX PE3YJIbTaTOB:

JIMYHOCTHBIX:

— Cc(OpPMHUPOBAHHOCTh YYBCTBA TOPJOCTH W YBAXEHUS K HMCTOPUH U JTOCTHIKECHUSAM
OTEUYECTBCHHOM OMOJIOTHYECKON HAYKH;

— IPEJCTaBJICHUA O LIEJIOCTHON €CTECTBEHHOHAYYHON KapTHUHE MUPa;

— MOHMMAaHHE B3aMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX BIMSHHS Ha
OKpPYXaIOIIYI0 Cpeay, SKOHOMHYECKYIO, TEXHOJOTUYECKYI0, COLUAIbHYIO U ITHYECKYIO Cepbl
JESITEIbHOCTH YEJIOBEKa,

— CIIOCOOHOCTH HCITI0JIb30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHE
MUpa B 00pa3oBaTeIbHON U MPOPECCUOHANTBHOMN AEATEeIbHOCTH;

- BO3MOXHOCTH HMH(OpPMAIMOHHOW cpenpl JUIsl  OOECIeYeHHs TPOTYKTUBHOTO
camMo00pa3zoBaHus;

— BIJIQJICHUE KYJIBTYPOH MBIIUICHHS, CIIOCOOHOCTh K 000OIIECHHIO, aHATIN3Y, BOCIIPUSTHIO
uH(pOopMaIiu B 00J1aCTU €CTECTBEHHBIX HAaYK, IOCTAHOBKE 1€)X U BBIOOPY IMYTEHl €€ JOCTUKEHHS
B IpodeccuoHanbHOM chepe;

— CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEH JESATEILHOCTH COBPEMEHHBIMU TPUHIIUIIAMU
TOJIEPAHTHOCTH, JUAJIOra W COTPYJHUYECTBA; NOTOBHOCTh K B3aUMOJICHCTBUIO C KOJUIETaMU,
paboTe B KOJUIEKTHBE;

— TOTOBHOCTb HMCHOJIb30BaTh OCHOBHBIE METOJABI 3aLIUTHI OT BO3MOKHBIX IOCIEACTBHM
aBapui, KaTacTpod, CTUXUHHBIX Oe/ICTBUIL;

— o0yaaHne HaBbIKaMU O€30MacHO paboTHl BO BpeMsl MMPOCKTHO-UCCIIEI0BATEILCKON U
HKCIEPUMEHTAIBHOM JeSTeNbHOCTH, IIPU UCIIOJIB30BAaHUH JJAOOPATOPHOTO 000PY/JOBAHUS;

— CIIOCOOHOCTh HCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHMS U YMEHUS B IPAKTUYECKOU
NeSITeIbHOCTH M TOBCEJIHEBHOM JKM3HU JUIl COOJIOAEHUS Mep NpO(UIAKTHKH OTpaBlICHHIH,
BUPYCHBIX U JpYrux 3a00JIeBaHUN, CTPECCOB, BPEIHBIX IMPUBBIUEK (KYpPEHHs, aKOrOJIU3Ma,
HapKOMAaHHWH); TIPaBUJI TIOBEJIEHUS B IPUPOTHON CpENE;

— TOTOBHOCTh K OKAa3aHMIO IE€pPBOMl MOMOLIM IpH TpaBMaX, MPOCTYAHBIX U JPYIHX
3a00JI€BaHUAX, OTPABJICHUSAX MUILEBBIMU IPOTYKTAMU;

MeTanpeiMeTHbIX:

— OCO3HaHHUE COLMAIBbHOM 3HAYMMOCTH CBOEW MNpodeccun/crenuanbHOCTH, 00JIagaHue
MOTHBAIIMEN K OCYLIECTBIIEHUIO NMPO(ecCHOHaANBbHOM 1eATeNbHOCTH;

— TIOBBIIICHHE HHTEJIEKTYalbHOTO YPOBHS B IpOLIECCE H3YyYEHHs] OMOJIOTMYECKHX
SIBIICHHUI,

— BBIJAIOIUXCA JOCTHKEHUI OMOJIOTUH, BOIIEAIINX B O0IIEYENIOBEYECKYIO KYJIBTYPY;

— CJIO)KHBIX U TPOTHBOPEUUBBIX IyTEH Ppa3BUTHSI COBPEMEHHBIX HAy4YHBIX B3IJIS/IOB,
ujel, TeOpHi, KOHLENIHA, TUIoTe3 (O CYLITHOCTH U MPOUCXOXKICHUH KU3HHU, YEJIOBEKa) B X0JIe
paboThI C pa3TUYHBIMU UCTOYHUKAMU HHPOPMAIIHH;

— CHOCOOHOCTh OPTaHU30BBIBATh COTPYIHUUYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHUCIIE C
HCIIOJIb30BAaHNEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHUI;

— CHOCOOHOCTh TOHUMATh MPUHIUIBI YCTOHYMBOCTH U TPOJYKTUBHOCTU HKHMBOM
IPUPOJBI, MYTH €€ W3MEHEHMs MOJ BIUSHHEM aHTPONOTE€HHBIX (AKTOPOB, CHOCOOHOCTH K
CUCTEMHOMY aHalIM3y TJOOQJIbHBIX 3KOJOTMYECKMX MpoOjeM, BOMNPOCOB  COCTOSHUS



OKpYXKaroIllel Cpellbl U pallMOHAIBHOIO UCIIOJIb30BaHUS IIPUPOIHBIX PECYPCOB;

— yMeHue OOOCHOBBIBATH MECTO M pOJIb OMOJIOTMYECKUX 3HAHUN B MPaKTHYECKOU
JIEATEIIbHOCTH JIIOJIEH, Pa3BUTUH COBPEMEHHBIX TEXHOJIOTUI;

— OIpEAEIATH )KUBbIE OOBEKTHI B IPUPOJIE;

— MPOBOAMTH HAOIIOJACHUS 32 IKOCHCTEMaMH C LENbI0O MX ONHCAHUS U BBIIBICHUS
€CTECTBEHHBIX U AHTPONOT€HHBIX U3MEHEHU;

— HaXOJUTh U aHAJTU3UPOBATh HH(POPMAIIHIO O KUBBIX 0OBEKTaX;

— CHOCOOHOCTh NPHUMEHSATH OMOJOTMYECKHE U SKOJOTMYECKHE 3HaHWs [UIs aHaau3a
MPHUKIIATHBIX TPOOJIEM X03SMCTBEHHOM IeATEIHbHOCTH;

— CHOCOOHOCTH K CaMOCTOSITEIbHOMY TPOBEACHHUIO HCCIEJAOBAHUN, IMOCTAHOBKE
€CTECTBEHHO-HAYYHOT'O JKCIIEPHUMEHTA, HCIIOJb30BAaHUIO WH(POPMALMOHHBIX TEXHOJIOTHH st
pelleHus] HayYHBIX U MPOPecCUOHANbHBIX 3a/1a4;

— CIIOCOOHOCTH K OIIEHKE STHYECKUX aCIEKTOB HEKOTOPBIX HCCIEAOBAaHUM B 001acTH
OMOTEXHOJOTHH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OILIOI0TBOPEHUE);

NpeIMeTHbIX:

— c(hOopMHUPOBAHHOCTh MPEICTABICHUNA O POJIU U MecTe OHOJOTUH B COBPEMEHHOMN
Hay4YHOU KapTHHE MUPA;

— TMOHUMaHWE poiu Ouonornd B (HOPMUPOBAHUM Kpyrozopa © (GyHKIHMOHAIBHOU
IPaMOTHOCTH JJISl pELIEHUS IPAKTUYECKUX 3a/1ay;

— BJIQJICHHE OCHOBOIIOJIATAOIIMMH MOHATUSAMU U IPEICTABICHUSIMHU O KUBOM MPUPOJE,
€€ YPOBHEBOW OpraHM3alyy U 3BOJIFOLINH;

— YBEPEHHOE MOJIb30BaHNE OMOIOTUYECKON TEPMUHOJIOTHEH U CUMBOJIUKOM;

— BJQJECHHE OCHOBHBIMM METOJAaMU HAy4yHOTO II03HAHUS, MCIOIb3YEMbIMU IpU
OMOJIOTUYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB M IKOCHCTEM: OINHUCAHUEM, HU3MEpPEHUEM,
MIPOBEICHUEM HAOJIIOICHHIA;

— BBIIBIICHHE U OLIEHKA AHTPONOT€HHBIX U3MEHEHU B IIPUPOJIE;

— c(OPMHPOBAHHOCTh YMEHHUH OOBSCHATH PE3yNIbTaThl OMOIOTUIECKUX SKCIEPUMEHTOB,
pelaTh dJIeMeHTapHbIe OMOJIOTUYECKUE 3a]auu;

— c(pOpMUPOBAHHOCTH COOCTBEHHOM TMO3UIIMM 1O OTHOIICHUIO K OWOJIOTHYECKOM
UHpOpMaLKH, TOTYy4aeMON U3 pa3HbIX UCTOYHUKOB, I100AIBHBIM KOJOTHUECKUM MpolieMaM U
MYTSIM UX PEIICHUSI.

TexHuk nomkeH o00sagaTh OOMMMHM KOMIETEHIUSAMM, BKJIIOYAIOUIMMU B  cels
CIIOCOOHOCTB:!

OK 1 TloHumare CyHIHOCTb M COLMAJIBHYIO 3HaYMMOCTb CBOeH Oynyuieil mpodeccum,
IIPOSIBJIATH K HEW YCTOWYMBBINA UHTEPEC.

OK 2 Opranu3oBbiBaTb COOCTBEHHYIO ESTEIbHOCTb, BBIOMPATh THIIOBBIE METOABI U
CIOCOOBI BBITMIOJTHEHUS MPOPECCHOHABHBIX 3aJ1a4, OIEHUBATh UX 3(()EKTUBHOCTH U KA4E€CTBO

OK 4 OcymecTBisiTh HNOUCK W HUCHOJNb30BaHUE HHPOpPMALUK, HEOOXOAMMOM JUIs
3¢ ()EKTUBHOTO BBIMOTHEHUSI MPOPECCUOHAIBHBIX 3a7a4, MPOo(eCCHOHATHHOTO U JIMYHOCTHOTO
pa3BUTHSA

OK 5 Hcnonb3oBaTh  MHQOPMAIMOHHO-KOMMYHUKAIMOHHBIE  TEXHOJIOTMH B
npodecCHOHATBHOMN J1eATETbHOCTH

OK 6 Paborath B KOJJIEKTMBE W KOMaHJE, 3(PQPEKTUBHO OOHIAThCS C KOJUIEraMu,
PYKOBOJICTBOM, ITOTPEOUTENISIMHU.

OK 7 bparp Ha ce0si OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaHAbl (IOJYMHEHHBIX),
pe3yJIbTaT BBIIIOJIHEHUS 33 JaHUI

OK 9 OpuentupoBarbcsi B yCIOBHUSIX YAaCTOW CMEHBI TEXHOJIOTMH B MpOo¢ecCHOHATbHON
JESATEIBHOCTH



2 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATLIIMHBI

Buj yueOHoi1 padoThl O0bem yacoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 39
O0si3aTe/IbHASI Ay TUTOPHAN YU4eOHAsh HAarpy3Ka (Bcero) 39
B TOM YHCIIE:
TEOPETUUECKHE 3aHATUS 29
MPAKTUYCCKHUE 3aHATHS 6
JlaGopaTopHbIe 3aHATHS 4

CamocrosiTesibHas padoTa o0yuyariierocs (Bcero) -

[Tpomexxyrounas arrecranus: B popme qudepeHInpoBaHHOTO 3a4eTa 2 ceMecTp




2.1 TemaTu4eckuii NJIaH U cofepkaHue y4eOHOM qucHUIIUHBI «buosorus»

KouaunyecTBo OcBan
4acoB BaeMbl
Ne =
y g w o e Ypose
3a HanmenoBanue 3aHATHIA, 1a00paTOPHbIE U 5 ZE TpeGoBanne Kk pe3yibTaTaM 0CBOEHHUA SIeMeH HE
=
HA NPaKTHYeCKUe 3aHATHUS, CAMOCTOSTE/IbHASA o |BE&E AUCHMILINHBI
= |[EES 28 ThI OCBOEH
TH pabora oOyuaommxcs g |SE3EE
2 |#E2E KOMIIe HA*
A eSS X
PR TEeHIH
S E i
1kypc lcemectp
Pasznen 1. Kierka — crpykrypHo-QpyHKUHOHa bHasi | 10
eIUHHUIIA )KUBOT0
Tema 1.1. bBuosorms kak  Hayka. OOmas | 2
XapPaKTEePUCTUHKA JKU3HH
1 Buonorust Kak HayKa. O6mmas XapaKTepPHUCTHKA 2 21 JlocTmkeHne pe3ynbTaToB: chOPMUPOBAHHOCTE MPEICTABICHUI O OK 02 1
poiu 1 MecTe OHOJIOTHY B COBPEMEHHOI HayYHOH KapTHHE MUPA; OK 07

AKHU3HU.
Pa3HoobOpazue Ouocuctem. OOmas XxapakTepuCTHKa
YKHU3HH, CBOMCTBA )KUBBIX CUCTEM.

MOHMMAaHHUE POJIM OMONIOTHH B (POPMUPOBAHUH KPyro3opa 1
(YHKIMOHATILHOW IPaMOTHOCTH JUISl PELIEHHs IPAKTHYECKHUX 3371a4;
MOHVMAaHNE B3aHMOCBSI3H M B3aHMO3aBHCHMOCTH €CTECTBEHHBIX
HayK, X BIHSHHS HA OKPYKAIOIIYIO CPeay, SKOHOMHUECKYIO,
TEXHOJIOTHIECKYIO, COIIMANIBHYIO M ATHUECKYIO C(hephl AesITeTbHOCTH
4eII0BEKa,;

IPEJCTaBIICHUS O [IEJIOCTHOH eCTECTBEHHOHAYYHON KapTHHE MHUpA.
3HaTh: CTpOEHHE U PYHKI[HOHUPOBAHHE OMOJIOTUUECKUX OOBEKTOB:
KJICTKH, TCHOB M XPOMOCOM, CTPYKTYPHI BU/Ia U SKOCHUCTEM.

YMeTb: OOBSICHATB POJIb OUOIOTHH B (POPMHPOBAHUH HAYIHOTO
MHPOBO33PEHUS.

3HaTh: 0 pa3HooOpasun 6nocucreM. OpraHu3aIio OHOIOTHYECKIX
cHcTeM. YPOBHH OpraHH3aIMH OHOCHCTEM: MOJICKYJISIPHO-
TeHETUYECKNUii, OpraHOUTHO-KIIETOYHBII, OPraHIM3MEHHBIH,
HOTMYJISIIMOHHO-BUJIOBOM, IKOCHCTEMHBIHN (OMOTre0I[eHOTHYECKHIA),
6uochepnsiii. Hayku, n3yJaromue 6noiornueckue 00ObeKThl Ha
Pa3HBIX YPOBHSX OpPraHU3aLHUHU KH3HU. bruonorunyeckyro
TEPMHUHOJIOTHIO ¥ CUMBOJIUKY

YMeTs: naBath OOIIYI0 XapaKTEPUCTHKY XKHU3HH, OIHUCHIBAThH
CBOICTBA )KMBBIX CHCTEM; IPOLIECCHI, IPOMCXOSIIHE B OHOCHCTEMax




Tema 1.2. CTPyKTYPHO-(PYHKIMOHAJIbHASI OPraHU3alUs

KRJIETOK
2 CTpOCHI/Ie " (b}’HKIII/II/I KJIETKU 21 3HaTh: XUMHYECKUH cocTaB KJIEeTKH. Heopranuueckue BemecTna OK 01
KJICTKH, UX OHOJIOTHYECKYIO POJIb. OK 02
Knerounas reopus. OcHOBHEIE MTOJI0KEHUS OpraHuveckre BelecTBa KIeTKH. bronornaeckne nonumepsl. OK 04

COBPEMEHHOM KJIIETOYHOM TEOPHH.

Huromnnasma. [{urozons. Lutockener. Ctpoenue u
GyHKIIMY OJHOMEMOpPAaHHBIX OPraHOU OB KIIETKH.
Crtpoenue u GyHKIIMH HEMEMOPaHHBIX OPTraHOU OB
KIIETKU

Bupycsl. bakrepun. O01ias xapakrepucTuka.
[Tonsitre mramm. Bupycsl 1 6akTepun: cXo/acTBa U
paznuuus

Bbemku. Ctpykrypa n QyHKIMN GeKoBOi MoeKyIbl. DepMeHTEL,
NPUHIMI UX AeiicTBuA. YTineBonsl. bronornueckne pyHKnnm
YTTIEBOMIOB.

Jlumuper. O0muit mwian crpoenus. ['uapoduiapHO-rHAPOPOOHEIE
cBoiicTa. Kimaccugukanus nununos. bruonorndeckue GyHKINH
ynuaoB. ATO.

Crpoenne monekynbl AT®. buonornaeckue pynkimm ATO3HaTh:
OCHOBHBIE TTOJIOXKEHHSI OMOJIOTHIECKUX TEOPHI 1 3aKOHOMEPHOCTEA.
Krerounyro teopuro (T. llIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE NI0JI0’KEHHSI COBPEMEHHOI! KileTouHOl Teopuu. Tumsl
KJIETOK: dyKapHOTHYecKas ¥ npokapuotudeckas. CpaBHUTEIBHYIO
XapaKTePUCTHKY KIETOK 9yKapHOT (PacTHTEIbHOMN, )KUBOTHOM,
rpubHOiT). CTpoeHre MPoKapruOTHIECKOH KieTkn. OcoOeHHOCTH
CTPOEHUSI TeTepOTPOGHOI U aBTOTPOGHOH MPOKAPUOTHIECKIX
kieTok. CTpoeHue Ira3MaTHIeckoil MeMOpaHbl. TpaHCIIOPT BEIIECTB
gepes MIa3sMaTHIecKylo MeMOpaHy: TaCCUBHBIN M aKTUBHBIHA.
DHIOUUTO3: MHUHOIUTO3, (haronuros. Dx3o01uTo3. O60I0YKa HIH
KiIeTouHas creHka. CTpyKTypy U GyHKIMH KJIETOYHOH CTCHKU
pacTeHuii, rpuooB

3uath: [{utomnasma. [lutoszons. [{utockener. OqHOMEMOpaHHBIC
OpraHOWMBI KIETKU: dHAOIIazMarnaeckas cetb (DI1C), ammapar
I'onbpkH, TH30COMBI, TIEPOKCHCOMBI, BaKyOJIH PACTHUTEIFHBIX
kieTok. CTpoeHne U QYHKIMH OJHOMEMOPaHHBIX OPraHOUIOB
knetku. Knerounstii cok. Typrop.

nOJ’lyaBTOHOMHbIe OpraHouabl KJIETKU: MUTOXOHAPHUH, TTACTUIBI:
XJIOPOILIACTHI, XPOMOILIACTI, JISHKOILIACTBI, HX CTPOCHHE U
¢GyHKUMY. SInepHbIii annapat KJIeTKH, CTPOSHHE U (QYHKIIHH.
HemeMOpaHHBIe OpraHOU/IBI KIETKU: PUOOCOMBI, MUKPOTPYOOUKH,
KJIeTOUHBIH 1IeHTp. OpraHOUIbI ABMKEHUS: PECHUYKHU M JKI'yTHKH.
Crpoenre 1 GpyHKIIMN HeMeMOPaHHBIX OPTAaHONIOB KIIETKH

3HaTh: 3aKOHOMEPHOCTEH N3MEHUYMBOCTH U HACIIEACTBEHHOCTH;
CTpoeHne U (HyHKIMOHHPOBaHUE OMOIOTHUYECKIX OOBEKTOB: KIETKH,
T'€HOB U XPOMOCOM.

Bupycel — Heki1eToYHbIe (HOPMBI )KHU3HH M 00JIUTaTHBIC TAPA3UTHI.
CTpoeHue MPOCTHIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB,
Gaxreprodaros. XKusnennsit nukn JJHK-conepxkammx Bupycos,
PHK-conepxamux Bupycos, 6akrepuodaros. BUY, remarut




YeJIOBEKa.
Bakrepun. Obmyro xapakrepuctuky. [lonsrue mramm. CxoncTsa u
pa3nuyKs BUPYCOB M OAKTEpHii:

Tema 1.3. CTpykTypHO-GyHKIMOHAIbHBIE (PAKTOPBI

HaCJeACTBCHHOCTH
3 CrpoeHre XpoMocoM. XPOMOCOMHBII Ha60p KJIETOK, 2T 3Hate: CrpoeHue XpoMocoM. XpPOMOCOMHBIH Habop KIETOK, OK 01 1
TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, TaIUIOMIHBIH U 0K 02
FOMOHOFHIHEHG 1 HeFOMOHOIH‘lHBIe XPOMOCOMBI, mumtonanelii Habop. Hykmewnosele kucnotel. JJHK u PHK.
TarIOMIHBIN U JUIITIONTHBIN Ha60p. HyKJIeI/IHOBI)IC CrpoeHne HykJIeHHOBBIX kucioT. Hykmeorunsl. KommnemeHrapHsie
KUCIOTEL I[HK u PHK. azotucteie ocHoBaHuA. IlpaBmno Yapradga. Crpykrypy AHK —
P I JBOIHas cnmpanb. MecTOHAaxoXAeHne W Omonormdeckue (GyHKIUU
CAKIMA MATPUIHOTO CHHTE34. LIPUHIIAI JHK. THK-3kcneptuzy. Buast PHK. ®ynkiun PHK B knerke
KOMIIIEMCHTAPHOCTU B PCAKIHAX MATPUIHOT'O 3Hate: Matpuuneni cuHTes JIHK — pernmukanusa. IIpuHnmns
cunTesa. YCIOBUS OMOCHHTE3a OeIKa. permukanun JJHK. Mexanusm pemmkanuu JJHK. Penapanus JTHK
(nopemekaTHBHas, IOCTpEIUICKATUBHAsA). Peakumu MaTpU4HOro
cuHTe3a. [IpUHIMIT KOMIUIEMEHTapHOCTH B PEAKUUSIX MaTpPUYHOTO
cunre3a. JIHK wu rensl. ['eHeTmdyeckuil KOA, €ro CBOMCTBA.
Tpanckpunuus — matpuunbiii cunte3 PHK. Tpancnsuus u e€ sranst.
VYcmosuss OmocmaTe3a Oenka. Ctpoenme 1-PHK u kommpoBanme
aMHHOKHCIOT. Pons prbocoM B GHocHHTE3e Oemka
Tema 1.4.00MeH BellecTB U NpeBpallleHHe JHEPrUU B
KJIETKE
4 ACCUMMIIALINAS ¥ TUCCUMMIIALINAS — J[BE CTOPOHBI 21 3Hatb: Tunel 0OMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHBIH, OK 02 1
MeTabomm3ma. THITEI 0OMEHA BEIeCTB a3poOHBIi M aHAPOOHBIH. DHepreTnueckoe 0oecreyeHne KIeTKu:
o npespatienne AT® B oOMeHHBIX Iporeccax. PepMeHTaTUBHbIH
HepBI/ILIHBII/I CHHTC3 OPraHn4CCKUX BCIICCTB B XapakTep peakUuil KIETOYHOTO MEeTaboIH3Ma
kietrke. [Inmactuueckuii oomern. oTocuHTes. 3HaTh: 0 IEPBUYHOM CHHTE3€ OPraHMYECKHUX BEIIECTB B KIIETKE.
XeMOCHHTE3 AHaapO6HBIfI BHepFeTI/I'-IeCKI/Iﬁ o6MeH [Mnactuaeckuit oomen. dorocunTes. XeMocuHTe3. AHAIPOOHBII
: : SHEpreTHIecKHi 0OMeH. AHa’pOOHBIE OpraHu3MbL. bpokenue,
AHaZ-)pO6HBIe OpraHU3MBI. aBTOTPOQHBII U reTepoTpoHBIIH THI MHTaHUs. AHAIPOOHbIE
MHKPOOPTaHU3MBI KaK 00BEKThI OHOTEXHOIOTHH. DTAITbI
3HepreTuueckoro oomeHa. I mukonus. buonoruueckoe okucieHue,
WJIH KJIETOYHOE JbIXaHHe
Tema 1.5. )KuzHeHHbIi HUKJI KJIeTKd. MuTto3. Meiio3
5 KneToyHBIH IIUKJI, €70 MTePHOJIBI U PETYJISAIHS. 2t 3natb: KiieTouHbli UKL, €ro Nepuosl U perymsauus. Ilepuoast OK 02 1
uHTep(Da3bl uX ocobeHHOCTH. JuddepeHIrnaus KISTKH U apecT OK 04

Muro3. Meiio3

KJIETOYHOTO 1IKKJa. JleneHue kiaeTku — MuTo3. CTauy MUTO3a U
MIPOMCXOASIINE IpoLecchl. KapnokuHes u HUTOKKUHES.
buonornyeckoe 3HaueHrne MuTo3a. Meio3 — pelyKIIMOHHOE JIeJIeHHE
kietku. Cragun Mefo3a. Melio3 — 0CHOBa M10JIOBOI'O PA3MHOKEHHUSI.
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[ToBenenue xpomocom B Metioze. Kpoccunrosep. buonornueckuit
cMbIcT Meio3a. Db dekTsl Meiio3a. Meiio3 B JKH3HEHHOM LIUKIIC
OpTaHU3MOB

Paznen 2. Ctpoenne u GyHKIHM OPraHu3Ma 11
Tema 2.1. CTpoenne opranusma 2
6 OnHOKIIETOUHBIE OpraHu3Mbl. MHOTOKJICTOYHBIC 2 27 3HaTh OCHOBHbIEC NOHATHSA: OTHOKICTOYHbIE OPTaHU3MBL. OK 02 1
OpraHH3MbI KonoHuanbHble OpraHn3Mbl. MHOTOKJIETOYHBIC OPTaHU3MBI. OK 04
@ ) B3aumocBssi3b yactelt MHOIOKJIETOYHOTO opranusmMa. OyHKuus.
YHKIHAL. Opranbl ¥ CHCTEMBI OPTaHOB. ANNapaTsl OpraHos. 'omeocras
OpraHbl 1 CHCTEMBI OPraHOB. ATIIIAPATLI OPTaHOB. OpraHM3Ma ¥ ero IHOJIEpXKaHKue B IPOIECCE KUZHEAEATELHOCTH.
['omeocTas opranu3ma u €ro NoAJIepxaHue B MpoLecce 3Harh: OYHKIMOHAIBLHYIO CUCTEMY OpPraHoB. TKaHH pacTeHUil.
JKU3HEACSITEIbHOCTH. TkaHu )KUBOTHBIX U yenoBeka. Oprassl pacteHuil. Oprassl U
DYHKIMOHATbHAS CHCTEMA OpraHoB. TKaHu pacTeHwul. CHCTEMBI OPTaHOB JKMBOTHBIX M YEJIOBEKa. 3HAYCHHE OIIOPHI,
. JIBH)KCHHS, TUTAHWS, AbIXaHUs, TPAHCIIOPTA BEIIECTB, BBIACICHUS,
Txanu )KUBOTHBIX M YenoBeKa. OpraHbl pacTeHHUI. 3aIUTEL 3HAYEHHE IPOSABICHHS Pa3APAKUMOCTH H PETyIAIUN
Oprasbl ¥ CUCTEMBbI OPTraHOB KUBOTHBIX U YEJIOBEKA. 3natb: PopMbI pa3sMHOKEHHUs OpraHu3MoB. becnosnoe u nojaoBoe
3HayeHue OHOpBI, JOBWIKCHUS, IUTAHUSI, AbIXaHUS, Pa3sMHOXCHUE. Bunsr 6ecrionoro PasMHOXKEHUS: IIPOCTOEC ICICHUEC
TPAHCIIOPTA BEIECTB, BBLACICHNS, 3AlUThL. SHAUCHHE HaJ[BOE, IIOYKOBAHUE, PA3MHOXEHHE CIIOPaMH, BEreTaTHBHOE
i ’ pa3sMHOKeHHUe, pparMeHTanus, KiioHuposanue. [lonoBoe
MMPOABJIICHUSA PA3APAKUMOCTU U PETYIIAIUN pasMHOKeHHe.
DopMBI pa3MHOXKEHUS OpraHu3MoB. becnosioe u
IMOJIOBOC PA3MHOXKCHHUC.
Tema 2.3.0HTOreHe3 pacTeHuil, )kKWNBOTHBIX H YeJI0BeKa 2
7 OuToreues paCTeHHfI. 2 21 3nath: ['ametodur u cnopodpur. PasmMHOKeHNE U pa3BUTHE OK 02 1
[JepioIEl OHTOreHESa DACTEHHI Boziopocielt. PazMHOMXeHHe U pa3BUTHE CTIOPOBBIX PACTEHUH. OK 04
PHOA p Pa3mHoxeHue u pa3BuTie ceMeHHbIX pacteHuit. Poct. [lepuonbt
I'ameTorenes Y ’KUBOTHBIX. CnepMaTor CHC3 U OHTOT€HE3a PACTEHHI
3Hath: ['ameroreHes y xxuBOTHBIX. CriepMaToreHes U 0OreHes.
OO0OTCHE3. LTPOCHUEC IMOJIOBBIX KJICTOK. y p
OII0I0TBODEHHE 1 SMOPHOHATLHOE DAZBUTHE CTpoeHue MoJOBBIX KIIeTOK. OO I0TBOPCHUE U IMOPHOHATIBHOS
A p p p pa3BHUTHE KUBOTHBIX. [lapTeHoreHe3. OMOpHoreHes (Ha mpumepe
JKUBOTHBIX. HapTeHOFeHe?;. 9M6pI/IOFeH63 naHnetHuka). Cragnn sMOproreHe3a
PocTt pa3BUTHE KHUBOTHBIX. HOCT3M6pI/IOHaJ'IBHLII71 Poct u pazurue xuBOTHBIX. [locTaMOpHOHATBHEIN Tepuo. [Ipsmoe
mepron. TIpsMoe 1 HellpsIMoe DA3BHTHE U HempsiMoe pa3BuTHe. PazButie ¢ MeraMmopho3oMm y
puon. 1ip P p : 0ECI03BOHOYHEIX M MTO3BOHOYHBIX XUBOTHLIX. CTagun
HOCT3M6pI/IOHaﬂbHOFO pa3sBUTUA y JKUBOTHBIX U 4YCJIOBCKA. l_[epnozlbl
OHTOreHe3a 4yesioBeka. bruonornyeckoe cTapeHue U CMepTb.
["epoHTOSIOTHSA
Tema 2.4. 3aKOHOMEPHOCTH HaCJIECAOBAHUSA 2
8 'eHeTHKA KakK HayKa O HaCJICJICTBEHHOCTH U 2 21 3HaTh: OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['eH. OK 02 1
I'enorun. deHoTUII. AJUIEIbHBIEC TCHBI. AJBTEPHATHBHBIC IPH3HAKH. OK 04

HN3MCHUYMBOCTHU OPraHU3MOB.
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3aKOHOMEPHOCTH 00pa30BaHMs TaMeT. 3aKOHHI [
Mennens

JloOMMHaHTHBIN U pelleCCUBHBINA pU3HAKK. ['oMo3Urora u
rerepo3urora. Yucras nuaus. [ ubpuasl. OCHOBHBIE METOIBI
TCHETHKU: THOPUIOTIOTMYECKUH, ITUTOIOTHYECKHE, MOJIEKYIIAPHO-
TEHETUYECKUE

3HaTh: 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHbl [. Mennens:
MonorubpumHoe ckpermuBanue. [IpaBuito TOMUHAPOBaHUS. 3aKOH
eMHO00PAa3Hs IIEPBOTO MOKOJICHUS. 3aKOH PACIICIUICHUS
mpu3HaKoB. L{uTonornyeckue OCHOBEI MOHOTHOPHIHOTO
CKpelMBaHuA. | MImoTe3a 4ucToThl raMeT. AHaIH3HPYIOIIee
ckpemmBanue. JurubpuaHoe ckpenuBaHue. 3aKOH HE3aBUCHMOTO
HacJeIOBaHUs NPU3HAKOB. [lomuruOpuaHOe HacleIOBaHUE U €TO
3aKOHOMEPHOCTH

Tema 2.5. CuenuieHHOe HacJleJ0BaHUe IPHU3HAKOB

COCTAaBJICHHUEC I'CHOTUITNYCCKUX CXEM CKPCIIHBAHUA

VYmers: peumaTh 3JIEMEHTApPHBIC OHOJIOTHYECKHE 3aga4yu — HeO6XOI[I/IM
HOI[60p TCHCTUYCCKUX 3a1a4 Ha OIPEACIICHUE BEPOSITHOCTHU
BO3HMKHOBEHUS HACJICACTBECHHBIX IIPU3HAKOB ITPH CLHETIIIECHHOM

9 T'eHOTHIT KaK LETOCTHAS chucTeMa. MHOKECTBEHHOE IT 3HaTh NOHATHUA: I €HOTHUII KaK LIENOCTHAs CHCTeMa. MHOKeCTBEHHOE OK 01 1
o neiictBue reHos. IIneiorponust. MHOXKECTBEHHBIN aJlIeIU3M. OK 02
ACUCTBUC I'CHOB. B3aumoneiicTBue amuienbHbIXx reHoB. KogoMuHupoBanue.
3akoHsr T. MopraHa. B3aumogeiicTBue HeamieabHbIX TeHOB. KoMIUIeMEHTapHOCTb.
FeHeTI/IKa moJja Dnucras. HOJ’II/IMCpI/I}I
X o 3nath: 3akoHbl T. Moprana. CrieruieHHOe HaclieIOBaHUE TeHOB,
POMOCOMHBIM MEXAHU3M ONPEICICHHS ITOJIA. HapyLIeHUE CLeMIeHUs. XpOMOCOMHAs TEOPUsl HACIEICTBEHHOCTH.
HacnenoBanue IMPU3HAKOB, CICTIJICHHBLIX C I10JIOM I'eneTnueckoe kapTupoBanue xpomocoMm. Mcrnonb3oBanue
I'emeTnka desroBeKa. KapI/IOTI/IH yeJioBeka. Meto JBI KPOCCHHI'OBEpPA ISl COCTABJICHUS T€HETHYECKHUX KapT XPOMOCOM
3HaTh: XpOMOCOMHBII MEXaHU3M OIpe/ieNIeHuUs 110J1a. AYTOCOMBI 1
U3yHCHUS TCHETHKHN HCIOBCKA. I0JIOBBIE XPOMOCOMBI. ['OMOraMeTHBI! U rereporaMeTHbIH MoJ.
HacnencrBennnie 3a00JIcBaHUS YCIOBEKA. I'eneTnueckas cTpykTypa MoJIoBbIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C II0JIOM
3nate: Kaprorum uenoBexa. MeTo sl n3y4eHHs] TCHETUKH YeT0BEKa:
reHeaJOrunYeCKuil, OIM3HENOBEI, IIHTOT€HETHYECKHUI,
OMOXMMHYECKHH, OMYIIMOHHO-cTaTHCTHYecKii. HacencTBeHHbIe
3aboneBaHus yeaoBeka. [ eHHbIE 1 XpPOMOCOMHBIE 0OJIC3HH YeIOBEKa.
bBosie3Hu ¢ HacIeICTBEHHOHN MPeApacIoNoKeHHOCThI0. 3HAYSHHE
Me}ll/lLU/IHCKOI\/'l TF€HETUKU B IPEAOTBPALICHUU U JICHCHUU
I'eHeTHYeCKNX 3a00JIeBaHuil YeIoBeKka
1kypc 2cemecTp
1 HpaKTquCKoe zausitue No 1 2 p YMeTh: pemarh 3JeMEeHTapHbIe OHOIOTHYeCKHe 3a1aun. Perenue OK 02 1,2
P 3a7a4y Ha ONpe/eeHe BePOSITHOCTH BOSHUKHOBEHUS OK 04
COICHUC SaI[aLI Ha OHpeHeHeHHe BePOHTHOCTH HaCJICACTBCHHBIX ITPU3HAKOB IIPHU MOHO-, 1U-, HOHI/IFI/IGPI/I)IHOM n OK 05
BO3HHUKHOBCHUA HACJICACTBCHHBIX IMTPHU3HAKOB IIPU AHAJIM3UPYIOLIEM CKPEIIMBAHNH, COCTABIEHUE FEHOTUITMYECKUX OK 07
CLCIJICHHOM HaCJICAOBAaHNH, CLICIJICHHBIX C II0JIOM, CXCM CKpCIMBAHNA OK 09
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HaCJIEJJOBAaHUH Y PaCTCHUN

Tema 2.6. 3aKOHOMEPHOCTH H3MEHYHBOCTH

1 BSaHMOHeﬁCTBHC TE€HOTUIla u Cpe,I[BI HpI/I ZT 3HaTh: B3aHMOHCﬁCTBHC TEHOTHUIIA U CPEIBI ITPU (bOpMI/IpOBaHI/II/I OK 01
¢enorumna. M3smeHunBOCTh pU3HaKoB. KauecTBeHHBIE 0K 02
dbopmupoBanuu hpeHorumna. MI3MeHIMBOCTD OMHACCTECHHEIC T B ,
pu3HAKU. BUbl N3MEHYMBOCTU: HACIIEACTBEHHAs OK 04
IIPHU3HAKOB. Y HEHACJIEACTBEHHA.
Baxon H.M. Basuiioga. 3aKOH rOMOJIOTMYECKUX PAJIOB B HACICACTBEHHONH N3MEHUYUBOCTH
B o (H.A. BaBuios).
HJIbI MyTaIAH. MomuduxanuonHas, niu GeHoTUnuIecKast H3MEHINBOCTb. Porb
Cenexmust OpraHu3MoB. cpensl B MOANGHKAIIMOHHOI n3MeHunBocTH. Hopma peakiim
CeJ'IeKLII/ISI KaK HayKa. FeTepOSI/IC M €ro NpUYNHBI. Ipu3HaKa. BapualMoHHBIN ps U BApHALOHHAS KPUBAasl.
MCKVCCTBEHHELH 0T60 XapaxTepucTika MoIU(pHUKaInOHHOH H3MEHYHBOCTH
y p- HacnencreeHHas, Wi FeHOTUIIMYECKAs U3MEHUYUBOCTb.
KoMOuHaTHBHAs H3MEHYHBOCTD.
MyTanuoHHass ~ U3MEHYUBOCTb.  Bunuel  Myranuii:  reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. [IpHINHBI BOSHUKHOBEHHS MyTaIHit
3nath: Cenekuus Kak Hayka. MeTo/Ibl CENeKIIMOHHON pabOTHI.
I'ereposuc u ero npuynHbL. McKycCcTBEHHBIH OTOOP: MaCCOBBIN H
WHIUBUYaJbHBINA. DTanbl KOMOWHANINOHHOHN cenekuun. CopT,
OpoJa, ITaMM
ANropuTMBl pelIeHHe 3ajad Ha ONpeAeJCHHE BO3MOXHOTO
BO3HMKHOBEHUS  HACJEJICTBEHHBIX IIPU3HAKOB IO  CEJEKIIHH,
COCTaBJICHUE TCHOTUIINUECKUX CXEM CKpEIlUBaHUs
Pasnen 3. Teopusi 3BoJ11onnu
Tema 3.1. HcTopusi 3BOIIOIIMOHHOTO YYEHUSI.
Mukpo3BoIIOuHs
1 HepBHe SBOJIIOIMOHHBIE KOHIIENIINN. POk 2t 3nartb: IlepBble 3B0OMOLMOHHBIE KOHIENIUHK. ['pasyanucTuyeckas OK 02
sBostoniMoHHas koHuenus JK.b. Jlamapka. JIBrokynue CHiIbl OK 04

HBOJIIOI[MOHHOMN TeOpuH B (POPMUPOBAHMH HAyYHOU
KapTHUHBI MUPA

MuKpo3BOIIOLMSA U MAKPOABOJIIOLINS KAaK 3Tallbl
3BOJIIOIMOHHOTO Ipouecca. [lonymanus kak
AJIEMEHTapHAas €MHUIIA SBOJIIOIUH.

JBuxymiye cuibl (pakToOpbl) IBOJIIOLHH.
MyTalnoHHBII npoliecc 1 KOMOWHATUBHAS
W3MEHYUBOCTh. Murpanus. M3oasa1ust nomyssiuii:
reorpaduueckas (IpoCTpaHCTBEHHAs),

sposronnu. Kpeanronmsm u tpancgopmusm. Crucremarnka K.
Jlunnes u e€ 3HaueHue st HOPMUPOBAHUS UICH IBOIOIIUH
[peamocbuTKy BOZHUKHOBEHHUS TapBUHI3MA. DBOJONHUS BHIOB B
npupoe. boprba 3a cyriecrBoBanue. EctecTBeHHBIH 0TOOP.
JluBepreHuus MPU3HAKOB U BUI000pa3oBaHue. OCHOBHBIC
NIOJIOXKEHUSI CHHTeTHYeckor Teopuu dBosronuu (CTI). Ponb
JBOJIIOLMOHHOM TeopuH B GOPMUPOBAHUU HAYYHOIl KapTHHBI MHpa
3HaTh: MUKPOIBOJIOIMS U MAKPOIBOJTIOIHS KaK 3Tarlbl
JBOJIIOLMOHHOTO Mpoliecca. [ eHeTHueckne OCHOBBI IBOTIOLHH.
Myranuu 1 KOMOMHAINH KaK 3JIEMEHTAPHBIA 3BOIOIUOHHBII
Marepual. [lomynsnus Kak aeMEeHTapHasl ¢IUHHALA SBOJFOIINH.
JIBrokynime critbl ((hakTophl) 3BOIONMKA. MyTallMOHHBIN MPoIece U
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Oouosiornyeckas (pernpoayKTUBHas).

EcrecTBenHbIi 0TOOp — Hampasisonmi Gpakrop
sBoionuK. bopeOa 3a cyiecTBoBaHHEe KakK
MEXaHU3M JICHCTBHSI €CTECTBEHHOT'O 0TOOpa B
nonysusax. Bug u ero kpurepun (IpU3HAKH).
Bunoobpa3oBanue kKak pe3ysibTaT MUKPOIBOIIONUN

KOMOMHATHBHAs H3MEHYUBOCTh. Murparust. M3omasuus nomysmii:
reorpaduueckas (IPOCTPAHCTBEHHAs), OHOJIOTHYECKas
(penponyKTUBHAsA).

EcrectBenHsbIi 0T00p — Hanpasistronuii hakrop 3Bomonun. boprba
3a CyIIeCTBOBAHHE KaK MEXaHHM3M JICHCTBHS €CTECTBEHHOTO 0TOOpa B
nonyysiusix. Bug u ero kxputepuu (npusHaku). BunooOpasoBanue
KaK pe3yJIbTaT MUKPOIBOIIOLUI

YMeTh: OIHUCHIBaTh 0COOCHHOCTH BUAOB MO MOP(OIOTHIECKOMY
KPUTEPHIO

Tema 3.3. Makpo3Bo/iionusi. Bo3HukHOBeHHE U
pa3BUTHE )KM3HU HA 3emJie

l MaKp03BOJ'II-OI_II/I}I. QOPMBI 1 OCHOBHBIE HaHpaBHeHI/IH 2T 3HaTh: MaKp03BOE'I}OL[I/IH. cDOpMBI 1 OCHOBHBIC HAIIPaBJICHUA OK 02
Makpo3Bostoruu (A.H. CeseprioB). Ilytu noctuxenust OK 04
MaKkpO3BOJIIOIHAA (A‘H' CeBepHOB). HyTH GuoJornueckoro mporpecca: apoMopdos, uxroaganTanys, oomast
JOCTHIXXCHUA OMOJIOTHYCCKOTO mporpecca: nereHepanusi. MeToibl U3y4eHHUsI MaKpO3BOJIIOLMH. 3aKOH
aPOMOP(b03, WIUO0ANAIITALNSL, 001IIast JIeTeHepaIHsl. 3aposiieBoro cxozacrsa (3akoH K. bapa). buorenerndeckuii 3akon
MeTo sl M3YYEHUs MAKPOIBOJIOLIH. 3aKoH (3. I'ekkenp, @. Mromnep). OOmmue 3aKOHOMEPHOCTH (TIpaBUIIa)
9BOTIOLUHI
3apOAbIIICBOI0 CXOACTBA (3aKOH K. Bapa). I'mmote3ss! 1 TeOpHM BO3HUKHOBEHUS JKU3HH Ha 3eMite:
BI/IOFCHGTI/IHGCKI/II‘/’I 3aKOH (3' FeKKeHI), ®. Mmﬂnep)_ Kp€auoOHU3M, CaMOIIPOU3BOJIBHOEC (CHOHTaHHOB) 3apOXKICHHUEC,
O6ue 3aKOHOMEPHOCTH (HpaBI/IJ'Ia) SBOJIOIIAH CTaIl[MOHAPHOE COCTOSIHUE, MaHCepMus, Oromno33. Hauano
opranuyeckoi 3Bostonuu. [losiBeHne nepBhIX KIETOK. DBOMIOLUS
I'unote3sl u TCOPHUH BOSHUKHOBCHUS )KU3HU Ha MeTabon3Ma. DBOJIONHS MEPBBIX KIETOK. [IpokapHoTh! 1
Semre. 9yKapuoThl. IIponcxosxaeHre MHOTOKJIETOUHBIX OPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX LIAPCTB 2yKApHOT.
OCHOBHBIE YepPTHI IBOJIOINN PACTHTETBHOTO MUpa. OCHOBHBIE
YEPTHI IBOJIIOLIMH )KUBOTHOIO MHPa
Tema 3.3. IIpoucxokaeHne 4e10BeKa — AaHTPONOTeHe3
l AHTpOHOHOFI/ISI. CXOI[CTBO U OTJIMYUSA YeJIOBEKa C 2T 3HaTLZ CI/ICTeMaTI/I‘{eCKOE ITIOJIO’KCHHEC YCIIOBCKA. CXOI[CTBO YCJIOBCKa OK 02
¢ )HUBOTHBIMU. OTINYNS YeTOoBeKa OT KUBOTHEIX. [IpaMoxokieHne OK 04

JKUBOTHBIMU.

Yenoseueckue

KonTtponbnas pabota. TeopeTuueckue acTeKThI
HBOJIIOLIMU KU3HHU HA 3eMJI€ pachl.

1 KOMIUTEKC CBSI3aHHBIX C HUM IIPH3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta ¥ BTOpOH CUTHAIBHOH cucTeMbl. COOTHOIIEHHE
OHMOJIOTHYECKHX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTCHE3E
OCHOBHbIE CTaINH QHTPOTOreHe3a. JIpHONUTEKN — MPEAKU YeIoBeKa
¥ 4eI0BeK000pa3HbIX 00e3bstH. [IpoTOaHTPOIT — MPEAIeCTBEHHUK
YenoBeKa. ApXaHTpOIl — ApeBHeHInit yenosek. [laneoanTpon —
IpeBHUH denoBek. HeoaHTpomn — 4enoBek COBPEMEHHOTO THITA.
DOBOJIONHSI COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacsl. OCHOBHBIE OOJIBIIHE PAaCchl: €BPOIICOU THAS
(eBpasmiickast), Herpo-aBCTpaONHAs (IKBaTOpUAJIbHAS),
MOHTOJIONIHAs (a3uaTcKO-aMepuKaHcKas). Bpems u mecto
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BO3HUKHOBEHUS YE€JIOBEYECKUX pac. EnuHCTBO YenoBeYECKHX pac
VYMeTs: AHAJIM3UPOBATH U OLICHUBATH PA3JIMYHBIC TUIIOTE3BI O
CYIIHOCTH, NPOUCXOKJACHUM XXU3HU U YEJIOBCKA

Pa3gen 4. Dxoaorus

Tema 4.1. Ikojiorus

l :‘)KOHOFI/IHCCKI/IC (baKTOpI)I u Cpe,Z[I)I JKU3HU 2 ZT ?];H&TBZ OCHOBHBIE YKOJIOTUYECKUE TIOHATHSA, 3aKOHBI. OK 01 1
JIMSTHYE YeJIOBeKa Ha OKPYIKAIOIIYIO CPeLy. OK 07
Tomynsuus, COODIIIECTBA, IKOCHCTEMBI BimsiHHE aHTPOIIOTEHHBIX U CONUATBHO-3KOJIOTHIECKUX (haKTOPOB
BI/IOC(bepa — ry100ajbHas PKOJOTMYEeCKasi CHCTeMa Ha 6uocdepy U Ha 310pOBbE UeIOoBEKa
Brusinue anTponioreHHbIX (hakTOpoB HA OHochepy
Binusinue COLUAJIBHO-3KOJIOTHYECCKUX (I)aKTOpOB Ha
3J0POBLC YCIIOBCKA
Paznen 5. Buosiorusi B sKM3HI 10
Tema 5.1.5M0TE€XHOJIOrHH B JKM3HHU KAXKIOI0 10
1 BUOTEXHOJIOTUH B KU3HH KAKIOTO 2 21 3HaTh: bruoTexHONMOTHA KaK HayKa U MPOU3BOACTBO. OCHOBHEIC OK 01 1
0 o HaIpaBIlICHUS] COBPEMEHHON OMOTEXHOIOTHH. MeTo Bl OK 02
CHOBHBIC HAIPABJICHHS COBPEMCHHOH onotexHonorud. OObEKTH OMOTEXHOIOTHH. DTHKA OK 04
OMOTEXHOJIOTUH. DTHKA OMOTEXHOJOTHYECKHUX U OMOTEXHOJIOTHYECKHUX U T€HETHUECKHX dKcepiuMeHToB. [IpaBumna OK 09
T€HETUYECKUX SKCHepI/IMeHTOB. MOKCKA U aHaJIn3a OMO3KOJIOTHUECKOM PIH(l)OpMaL[I/II/I 13 pas3jiIMYHbIX
PasBHTHE HPOMBIILICHHON GHOTEXHOIOIH 1 ee HCTOYHUKOB (Hay4yHasi M yaeOHO-Hay4dHas JIUTepaTypa, CpeacTBa
p MaccoBoi nHdopmarmu, cetb VIHTEpHET 1 pyrue)
MMPUMCHCHHUC B )KU3HHU YCJIOBCKA, ITOMCK U aHaJIUu3 YMeTh OLIeHUBaTh AITUYECKUE aCIEKThl HEKOTOPBIX UCCIEA0BaHUN B
I/IH(I)OpMaI_II/II/I us3 paSJ'II/I‘{HBIX UCTOYHHUKOB (Haquaﬂ u 00J1acTH OMOTEXHOJIOTHH (KHOHHpOBaHI/Ie, HCKYCCTBEHHOC
o OTIOOTBOPEHHE)
y4ueOHO-Hay4YHas JTuTepaTypa, CpecTBa MacCOBOM
uHpopManuy, cetb IHTEepHeT U Apyrue)
1 [TpakTuaeckoe 3austue Ne 2 [ToaroroBka 2 2np ‘YMeTh UCTI0JIb30BaTh MOJYYEHHBIE 3HAHUS Ha MPAKTHKE. OK 01 1,2
[epBerit 3Tam BeIONHEHHUS IpoekTa: O030p TeM y4eOHO- OK 02
WHIUBHyIbHOTO TIPOEKTA P P P TeM yd
HCCIIeI0BaTeIbCKUX NMPOeKTOB. Boibop yueGHO- OK 04
HACCIEN0BATENBCKOTO TPOEKTA U3 NMPEJIOKEHHBIX. OK 05
DopMHUPOBAHUE KOMAH]Ibl IPOEKTA. AITOPUTM BBIITIOTHEHUS OKO06
IIPOEKTA. OK 07

Kaxnmas rpymma BEIOUpaeT OJ¥H U3 BApUAHTOB Y4eOHO-
HCCJIEIOBATEIbCKUX TIPOEKTOB!
1. Onenka kagecTBa aTMOC(HEPHOTO BO3yXa
2. OreHKa Ka4ecTBa MOYB METOA0OM (DPUTOTECTHPOBAHUS
3. Oyenka kavecmea 600 NOGEPXHOCTHBIX 8000EMO8 NO
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Op2aHONeNMUYEeCKUM U QUIUKO-XUMUYECKUM
ceolicmeam
4. Bausinue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX
pacTeHui
5. BausiHME cOeBOTo 3arps3HEHUS HA POCT U Pa3BUTHUE
CEMSsIH BBICIIUX PaCTEHUU
Jlaboparopuoe 3anstue Ne 1 «IToaroroBka 2 251p Bmopoti s3man ébinonxenus npoexma. NOArOTOBKA HEOOXOAUMOI OK 02 1,2
HOCY/Ibl ¥ MaTepHaa I 3KCIIEPHUMEHTA, IIPOBEICHUE
060py,I[OBaHI/I$I 1 Matepuanos. Ilonyyenne 31<c1¥epHMeHTa,riiepHozmqecxaa IIJIPOBepKa TI::FISHI/I}I SKCIIEPUMEHTa/ 8§ 82
OKCIICPUMCHTANIBHBIX JTAaHHBIX, CTATUCTUYCCKAA cOop Marepuaina B BRIOpaHHBIX TOYKaX 0TOOpa Mpod 0K06
06pa60TKa JTAHHBIX)) Tpemm? aman 6vlNOoJIHeHUs npoekma. NMOJIy4YCHUC HCpBI/I‘{H\Il,IX OK 07
SKCIIEPUMEHTAIBHBIX JAaHHBIX, IPOBEICHUE CTaTHCTUYCCKOM
00pabOTKH MOTYYEeHHBIX JaHHBIX OK 09
Jlaboparoproe samarue No 2 «Brispnenne 2 27p Yemesepmblii 5man bINOIHEHUSA HPOEKMA.: BHISIBICHHE 12
3aK0H0MepH0CTeI71, (I)OPMYJ'H/IPOBaHI/Ie BBIBOJIOB 1 3aKOHOMEPHOCTEH, (POpMYITHPOBaHKE BHIBOJIOB M IPOTHO30B, OIICHKA
IIPOrHO30B, OLIEHKA KaueCTBa UCCIIEAYyEMOT0 O0ObEKTa KavecTsa HCCIelyeMoro 06bekTa o pe3ysraTaM
OMO’KOJIOTHYECKOr0 aHAIN3a
110 pe3yJibTaTaM OMOKOJIOTHUECKOIO aHAIIH3a)
[Mpaktudeckoe 3anstue Ne 3 3amura mpoeKTa. 2 2mp IIpescTaBieHne pe3ynbTaTOB BBINONHEHHS yUeOHO- 1,2
HCCIIeJI0BAaTENbCKUX TPOCKTOB (BBICTYIUIEHHE C IPe3eHTaluei)
Bcero 391+6ITP+4J1

* [l XapaKTepUCTUKH YPOBHS OCBOCHHUS YU€OHOTO MaTepHaja MCIOIb3YIOTCs CleyIone 0003HaYeHHS:

1 — o3HaKoMuUTENBHBIH (Y3HaBaHUE paHee N3yYEHHBIX 0OBEKTOB, CBOWCTB);
1 — PeNPOAYKTHUBHBIH (BBITIOIIHEHNE JIESTEINFHOCTH 110 00pa3ily, HHCTPYKIIMH MIIH 0] PYKOBOJICTBOM);

3 — IPOJYKTUBHBIN (IUTAHUPOBAHNE W CAMOCTOSTEIBHOE BBHITIOIHEHNE JIEITEIILHOCTH, PELIeHHE TPOOJIEMHBIX 3a7a4).
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3 YCJIOBMUSA PEAJIM3ALIMU ITPOI'PAMMBI IMUCHUITJINHBI

3.1 Tpe6oBanuss K MHHUMAJBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY
o0ecneYeHnIo
Peanmuzamuss mporpamMmbl  TUCHUILIMHBI TpeOyeT Haiauuums  ydeOHoro kaOuHeTra -
buonorum.

O6opynoBaHue yueOHOro KaOMHeTa:
— pabouee MeCTO Mperno/aBaTelis;

— paboune MecTa, 000pyI0BaHHBIC
MEPCOHATbHBIMU KOMITBIOTEPAMH 10 YHCITY
oOy4Jarommxcs;

- y4eOHO-TIpaKTHUECKOe U YydeOHO-labopaTopHOe o0OpymoBaHue (BeChl ydeOHbBIE C
THPSIMU, JIyIIa py4YHasi, MUKPOCKOII JIAOOPATOPHBIN, KOMIUIEKT MOCYbl M MPUHAIIIC)KHOCTEH LIS
pOBEICHUS J1Ta0OPaTOPHBIX PaboT);

- HaTJISIHBIC TTOCOONS;

- yueOHO-MeToanuecKoe obecriedeHrne (yueOHOe ocoOre, METOAMYSCKUE YKa3aHHsl IS
CTY/ICHTOB, pa3JIaTOYHbIC MaTEPHAJIbI);

- KJIacCHasl J0CKa.

TexHnueckue cpeacrsa o0yyeHUs:
- cpecTBa MylbTUMeana (IPOEKTOP, IKPaH).

3.2 UndopmannoHHoe obecnevyeHue 00y4eHust

OcHoBHas nUTEpaTypa:

1. Tynsakosa, O. B. buonorus : yueOnuk : [16+] / O. B. Tynsakosa. — U3z,
2-e, crep. — Mockaa ; bepiun : [lupekr-Menua, 2019. — 450 c. : mi., cxem., Ta01.
— Pexum JIOCTyTIA: o TIO/IITHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576759

2. Tynsakosa, O. B. buosnorus ¢ ocHOBaMH 3K0JIOTHH : yueOHOe ocooue :
[16+] / O. B. TynsxoBa. — U3x. 2-e, crep. — Mocksa ; bepnun : Jlupekr-Menua,
2019. — 690 c. : wmm., cxem., Tabn. — Pexum pocTyma: Mo MOIMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576760

JonosHuTENbHAS TUTEPATYPA:

1. bensies 1. K., dpimimun .M., Ky3uenosa JI.H. u np. buonorus (6a30Bsiif ypoBeHB).
10 kmacc. — M., 2017.

2. KoucrantuaoB B.M. buonorusi. YueOHuk i 00pa3oBaTeNbHBIX YUPEKICHHUHA
HAYaJIbHOTO U CPEHEro Mpo(ecCHOHATbHOrO 00pa30BaHus. — AKaIeMHUs.

HuTepHeT pecypcesl:
1. www. sbio. info (Bcst Ouonorus. CoBpemeHHasi OMOJIOTHS, CTaThH,
HOBOCTH, OMOJINOTEKA).
2. www. window. edu. ru (EgmHoe OKHO mocTynma K 0Opa3oBaTelbHBIM pecypcam
WutepHera no OHOJI0THN).
3. www. biology. ru (buosorus B OTkpsiToM KoJieke. CalT COMEPIKUT ICKTPOHHBIN
yueOHHK 1o 6uonoruu, On-line TecThr).
4. www. informika. ru (OnexTpoHHbBIN yueOHUK, OONBIION CIIHCOK HHTEPHET-PECYPCOB).
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUITVINHBI

KonTpoas #  omeHka  pe3ylbTaToB

OCBOCHU

yaeOHOM JHUCLMIIIAHEI

OCYHICCTBJIAACTCA MPEHIoAaBarCyicM B HPOHCCCC MPOBCACHHA NMPAKTUYCCKUX U CEMHUHAPCKUX
SaHHTHﬁ, TECTUPOBAHHUA, a TAKXKC BBIIIOJIHCHUA O6y‘IaIOH_[I/IMI/IC$[ HHAWBUAYAJIbHBIX 3a,I[aHPII>i,

MIPOEKTOB, UCCIICIOBAHUIA.

Pe3yabTarsl 00y4yenusi (0CBOEHHbIE YMEHHUS,
YCBOEHHbIE 3HAHMA)

@®opMbI U METOAbI KOHTPOJIS U
OLIEHKHU Pe3yJIbTaTOB
00y4eHust

YMETbh:

- OOBSICHATH poib OuWonoruu B (pOpMHUPOBAHUH
HAYYHOTO MHUPOBO33PECHHUS;

- pemaTh >JIEMEHTAapHbIE OWOJOrWYEeCKUe 3aJadH;
COCTABJIATh DJIEMEHTAPHBIE CXEMbl  CKPEIIUBAHUS WU

CXEMbI IICPCHOCA BCHICCTB MW IEpcaadd OSHCPruu B

9KOCUCTEMAaxX (uenu MIUTaHMS); OIHCHIBATH
0COOEHHOCTHU BUJIOB 1o MOP(OTIOTHIECKOMY
KPUTEPHIO;

- BBISIBJISITH  TIPUCIIOCOONIEHUSI OPraHu3MOB K Cpene
06I/ITaHI/I$I, HCTOYHHUKHW W HaAJIHUYHUC MYTarc¢HoB B
OKpyKaromie cpene (KOCBEHHO), aHTPOIIOTCHHBIC

M3MEHEHHUS B 9KOCHCTEMAaxX CBOEH MECTHOCTH;

- CPaBHMBAaTh OMOJIOTMYECKHE OOBEKTHI: XUMUUYECKUM
COCTaB Te€Jl KUBOW M HEKUBOW IPUPOJBI, 3apOABILIECH
4eJ0OBeKa M JOPYI'MX  JKMBOTHBIX,  IPUPOJHBIE
9KOCUCTEMbl U arpo3KOCUCTEMBI CBOEW MECTHOCTH;
nporecchl (€CTECTBEHHBIH W HCKYCCTBEHHBIH 0TOOD,
H0JIOBOE U OEcIoyioe pa3sMHOXKEHUE) U JeaTh BBIBOJbI
1 0000IIeHNST HA OCHOBE CPAaBHEHUSI M aHAJIN34;

- aHaJIM3UPOBATh U OLICHUBATH PA3JIMYHbIE TUIIOTE3BI O
CYIIHOCTH, IPOUCXOXKICHUM JKH3HM U 4YEJIOBEKA,
rJ100aNIbHBIE AKOJIOTMYECKUE MPOOIEMBl U UX pEIICHUs,

MOCIIEACTBUS cOOCTBEHHOM JeATETbHOCTH B
OKpYXKarollleu cpee;
- U3y4aTb N3MCHCHU B JKOCHUCTeMax Ha

OMOJIOTTYECKHUX MOMCIAX;

- HaXOUTh UHGOPMAIUIO O OHMOJOTHYECKUX 00BEKTaxX
B Pa3JIMYHBIX UCTOYHUKAX (YIeOHUKAX, CIIPABOYHUKAX,
HAYYHO-TIOMYJISIPHBIX H3IaHUSX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax ceTu IHTepHET) U KPUTUUYECKHU €€ OIEHUBATh;

- ACTIOJIB30BaTh MPHOOpPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOUN JIEATEIHbHOCTH U TOBCEAHEBHOM KU3HHU:
Uil cOOMIONeHUsT Mep MNpO(UIAKTUKH OTpaBJICHHUIA,
BHUPYCHBIX M JAPYTUX 3a00JIEBaHUM, CTPECCOB, BPEIHBIX
NPHUBBIYCK (KYpPEHHUs, aJKOTOoJM3Ma, HapKOMaHUWH);
MpaBUJI TOBEACHHUS B TPUPOIHON cpere; OKa3zaHUs
MIEPBOM MMOMOITH TPH TPABMATHUECKHUX, TPOCTYAHBIX U
JIPYTHX  3a00JIeBaHUAX, OTPABICHUSAX  IHUIICBBIMU
MPOJYKTaMHU; OLIEHKH ITHUYECKUX ACHEKTOB HEKOTOPBIX
HCCIEeN0BaHUuN B oOJactu OMOTEXHOJIOTHHA
(KJIOHUPOBaHWE, HCKYCCTBEHHOE OILIOJIOTBOPEHHE).

Oyenxa pe3yiomama 6bINOJIHEHUS
3a0aHUL

Oyenka pe3ynomama 6bINOIHEHUSA
NPAKMU4ecKux 3a0anull

Oyenka pe3ynomama 6bINOIHEHUS
NPAKMUYECKUX 3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenka pe3ynomama 6bINOIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUSA
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUS
3a0aHUL

Oyenka pe3yniomama 6bINOIHEHUS
NPAKMU4ecKux 3a0anull
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3HATh.

- OCHOBHBIE TTOJIOKEHUS] OMOJIOTHUECKUX TEOPUN U
3aKOHOMEPHOCTEH: KJIIETOUHOI Teopuu,
HBOJIFOLIMOHHOTO y4yeHus, yueHus B.1.BepHanckoro o
ouocdepe, 3akonbl [.Menaens, 3akoHOMEpHOCTEH
M3MEHUYMBOCTH U HACJIEJCTBEHHOCTH;

- cTpoeHue U PYHKIIMOHUPOBAHUE OUOIOTMUECKUX
00BEKTOB: KJIETKH, TEHOB U XPOMOCOM, CTPYKTYpPBbI BUJa
U DKOCHCTEM;

- CYIIHOCTh OMOJOTMYECKHX MPOILIECCOB:
Pa3MHOXKEHUs, OIJIOIOTBOPEHHUSI, ECHCTBUS
HCKYCCTBEHHOT'O M €CTECTBEHHOI'0 0TOOPA,
dbopMupOBaHUE TPUCTIOCOOICHHOCTH, TPOUCXOKICHUE
BUJIOB, KDYTOBOPOT BEILLECTB U NPEBPAILIEHUE SHEPTUU B
KJIETKE, OpraHu3Me, B dKocucTeMax u ouocdepe;

- BKJIAJ] BBIJIAIOLIUXCS (B TOM YHMCJIE OT€YECTBEHHBIX )
YUEHBIX B Pa3BUTUE OUOJIOTUYECKOM HAYKH;

- OMOJIOTNYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY

Tecmuposarnue

Yemmuwiti onpoc

Yemmuwiti onpoc,

mecmuposaHnue
Onpoc no
300aHUAM

UHOUBUOYATILHBIM
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