MUHUCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHUS POCCUIMCKOM ®EJIEPALIN

OENNIEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE ITPO®ECCHOHAJIBHOE
OBPA3OBATEJIBHOE YUYPEXIEHUE
«BPATCKHI LEJUTKOJIO3HO-BYMAXHBIN KOJIJTE XK
(®I'BIIOY «bIIBK»)

PABOYAS IMPOT'PAMMA YYEBHOM JUCIHHUITIUHBI
buoJsorusa
CrnenuanbHOCTD

40.02.04 HFOpucnpyneHuus

KBaJ'II/I(i)I/IKaI_II/IH BBIITYCKHHKA

KOpucr

AOKYMEHT MNOAMNUCAH 3MEKTPOHHOW NOAMNUCHIO

Ceptndukat 18A3094FEBF2B0800D42161C58EE13A7
Bnapeney FAPYC MUXAWN BUKTOPOBKMY
[Oeictantened ¢ 24.11.2023 no 16.02.2025

bparck, 2024




Pabouas mporpamma yueGHOW QUCHHMIUIMHBI padpaboTaHa Ha ocHoBe @enepaibHOro
rOCYJapCTBEHHOr0 00pa30BaTeNbHOrO CTaHAapTa CpeHero MpodeccHoHaNBHOrO 00pa3oBaHHs 110
crnermansaocTd 40.02.04 «FOpucnpynenmus» ot 27.10.2020r. Ne 798

Opraunzanus-pazpadorunk: OI'BIIOY «BLIBK»

Pazpabotunk:
JL.B. loaronanTesa, npenogaBaTens kadeapbl XUMHKO-MEXaHUYECKHUX AUCIUTIIHH

PaceMorpena Ha 3acenanuu kadenps! pU3NKO-MaTEMaTHIECKUX U COLMAIBHO-
rYMaHUTAPHBIX JUCIHIIIHH

oT «ﬁj » £6 2024r. IIpotoxon Ne :E

Vrepxnaena 3am. aupekropatno [I0u T

— P.A. Opnosa

or« /3y 06 2024 .



COJEP)KAHUE

1 IMACIIOPT PABOYEH IPOI'PAMMBI YUYEBHON  AUCLIATUINHBI 4
2 CTPYKTYPA U COJEP)KAHUE YUEBHOU AUCLIATIIMHBI 7
3 VCJIOBUS PEAJIU3ALIUU ITPOTPAMMBI VUEBHOM 17
JIACLIUTUIMHBI
4 KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUS 18
YUYEBHO! JJUCLUIIIMHBI

1IITACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOM JUCIUTLIMHBI
3



«BHOJIOT' USI»

1.1 Ob6aacTh NpuMeHeHUsI MPOTrPaMMBbI

PaGouas mporpamMma yueOHOM TUCHUIUIMHBI SBJISIETCA YaCThIO MPOrPaMMBbl MOJATOTOBKU
CHenuanucToB cpemanero 3BeHa B cooTBercTBUM ¢ PI'OC mo cmenumansroctd  40.02.04
IOpucnpynenuust

1.2 MecTo y4eOHOIi IMCUMILUIMHBI B CTPYKTYpe OCHOBHOH mpogeccHoHaIbHOI
o0pa3oBaTe/ibHOIi mNporpamMmbpl: ydeOHas Oa3oBas JUCHUIUIMHA 0O0IIE00pa3oBaTeIbHON
MOJITOTOBKHU.

1.3 Hean u 3a1a4u y4eOHOM TUCHMIUIMHBI — TPeOGOBaHHUs K pe3yJabTaTaM OCBOEHUSsI
yueOHOM TMCUMILIUHBI:

B pe3ynbrate ocBoeHUS yueOHOM NUCHUIUIMHBI O0YYAIOIIUICS 10IKeH YMETh:

- OOBSICHATH POJIb OMOJIOTUH B (POPMUPOBAHUH HAYYHOT'O MHUPOBO33PEHHS;

- peliaTh JIeMeHTapHbIe OMOIOTUYECKUE 3aauu;

- COCTaBJIATH JICMCHTAPHBIC CXEMblI CKPCIIMBAHUA U CXEMBI IICPCHOCA BCUICCTB U
nepesayy SHEPTUU B dKocucTeMax (Leny MUTaHus);

- OIHCHIBATH 0COOEHHOCTH BUJIOB MO MOP(OIOTHIECKOMY KPUTEPHIO;

- BBISIBJISITH TIPUCIIOCOOJIEHHUS OPraHu3MOB K cCpele OOWTaHWs, WCTOYHUKH H
HAIMYUE  MYTareHOB B OKpYXaromiei cpene (KOCBEHHO), AHTPOINOTCHHbIE H3MEHEHUs B
3KOCHCTEMAaX CBOCH MECTHOCTH;

- CpaBHHMBAaTh OWOJIOTUYECKHE OOBEKThI: XUMHUYECKHI COCTaB Tell IKUBOU H
HEXKXUBOU Impupoanl, 3apozu,1mel?1 YCJIOBCKAa W APYIrux KXUBOTHBIX, HPUPOAHBIC 3KOCUCTEMBI U
arpodKOCHUCTEMBI CBOEH MECTHOCTH; MPOLECChl (E€CTECTBEHHBIH U WMCKYCCTBEHHBIH OTOOp,
MoJIOBOE U 0€CIooe pa3MHOKEHHE) U JeNIaTh BBIBOJBI U 00OOIIECHUSI HA OCHOBE CPAaBHEHHS U
aHaJIun3a;

- AHAJIM3UPOBATH U OLICHUBATL PA3JIMYHBIC TUIIOTE3bI O CYIIHOCTH, IMTPOUCXOKACHUN
JKU3HA U 4YeNOBeKa, II00aNbHBIE SKOJOTHYECKHE MPOOJIeMbl W UX PEUICHHS, MOCIeICTBUS
COOCTBEHHOM JIEATENILHOCTH B OKPY KaIOIIEH Cpejie;

- U3y4aTh U3MEHEHHUS B SKOCHCTEMax Ha OMOIOTUYECKUX MOJETISX;

- HAXOJUTh WH(GOPMAIIMI0O O OMOJOTHYECKHX OOBEKTaX B PA3TUYHBIX MCTOYHHKAX
(yueOHUKaxX, CIPaBOYHHKAX, HAYYHO-TIOMYJIAPHBIX HU3/IaHUSAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
ceTu VIHTepHET) U KPUTUYECKHU €€ OICHUBATh;

- HUCIIOJIB30BAaTh HpI/I06p€TeHHBIe 3HAaHUA U YMCHUSA B HpaKTH‘IeCKOﬁ ACATCIBHOCTHU
U TIOBCETHEBHOM JKMU3HM: NJIsl COONIOACHUS Mep NPOPUIAKTHKH OTPABICHUN, BUPYCHBIX W
Ipyrux 3abojeBaHUil, CTPECCOB, BPEIHBIX MPUBBIYEK (KYPEHHUS, aJIKOTOJIN3Ma, HAPKOMAaHHH);

- MpaBUJI OBEICHUS B IPUPOIHOM CpeEIE;

- OKa3aHUs II€pBOM NIOMOIIM IpU TPaBMAaTUYECKHUX, IPOCTYAHBIX M JPYTUX
3200JIeBaHUSX, OTPABIICHUSX MMHUILEBBIMH MPOTYKTaAMHU;

- OIICHKH JTHYECKHX  aCMEeKTOB HEKOTOPBIX  HCCIEOBaHUNW B  0o0yacTu
OMOTEXHOJIOTHH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHE).

B pesynbpTare ocBoeHHS yu4eOHOW MUCIUILIMHBI O0YYAIOIIHICS H0JI2KEH 3HATD:



- OCHOBHBIE TIOJIOKEHUSI OMOJIOTHYECKUX TEOPUH U 3aKOHOMEPHOCTEH: KJIETOYHOM
TEOPHH, HBOJIOIMOHHOTO yueHus, yuenus B.M.Bepnanckoro o 6uocepe, 3akonsl I.Mennens,
3aKOHOMEPHOCTEH M3MEHYMBOCTH M HACIIEJICTBEHHOCTH;

- CTpoeHHEe U (YHKIIMOHHPOBAHHWE OHUOJOTMYECKUX OOBEKTOB: KIIETKH, T€HOB M
XPOMOCOM, CTPYKTYPBI BUJIA U IKOCUCTEM;

- CYIIHOCTh  OWOJIOTMYECKHUX TPOILECCOB: PAa3MHOXKEHHs, OIUIOJOTBOPEHUS,
JEMCTBUSL MCKYCCTBEHHOTO M €CTECTBEHHOro 0TOOpa, (OpMHpOBaHUE MPHUCIIOCOOIEHHOCTH,
MPOMCXOXKICHUE BUJIOB, KPYTOBOPOT BEIIECTB U MPEBPAIICHHE SHEPTUH B KJIETKE, OPraHU3Me, B
IKOCHCTEMax U Ouocdepe;

- BKJIQ/I BBIJIAIOMIUXCS (B TOM YHCIIC OTEYECTBEHHBIX) YUCHBIX B Pa3BUTHE
OMOJOrN4YeCKON HayKH;

- OHMOJIOTUYECKYIO TEPMHHOJIOTHIO U CHMBOJIHKY.

OcBoenue cozepkaHusi yueOHON AMCHUIUTMHBI «BHOJIOTHs» 00ECTIeYMBAET JOCTHKCHHE
CTYACHTaMH CJIEIYIOIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— c(OpPMHPOBAHHOCTh YYBCTBA TI'OPJOCTU M YB@KEHUS K HCTOPUM U JIOCTHKEHUAM
OTEUYECTBEHHON OMOJIOrMYECKON HayKH;

— IPE/ACTaBJICHUS O IEIOCTHON €CTeCTBEHHOHAYYHOM KapTHHE MUPA;

— MOHMMAaHHE B3aMMOCBSI3U M B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK, UX BIMSHUS HA
OKPY’KAIOIIYIO Ccpelly, 3KOHOMUYECKYIO, TeXHOJIOTHYECKYI0, COLMAIBHYIO U ITHUECKYIO C(epsl
JIeSITEJIBHOCTH YEJIOBEKa,

— CIIOCOOHOCTh HCIOJIb30BATh 3HAHUS O COBPEMEHHON €CTECTBEHHO-HAY4YHOH KapTuHE
MHpa B 00pa3oBaTeabHON U POHECCUOHATILHOMN 1A TEIbHOCTH;

- BO3MOXXHOCTM HH(OPMALIMOHHOW cpedbl s oOecrneyeHus MPOAYKTUBHOIO
camMo00pazoBaHus;

— BJIaJIeHUE KYJIbTYpPOI MBIIUICHUS, CIIOCOOHOCTh K 0000IIEHNI0, aHATTU3Y, BOCTIPUATHIO
uHpOpMaLUU B 00JIACTH €CTECTBEHHBIX HayK, IOCTAHOBKE IIEJIM U BHIOOPY MyTel ee JOCTHXKEHUS
B nIpodeccuoHanbHoi chepe;

— CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOEH J1€ATEILHOCTH COBPEMEHHBIMU MTPUHIIUTIAMU
TOJIEPAaHTHOCTH, JMAJIOra W COTPYIHHUYECTBA; FOTOBHOCTh K B3aMMOJECHCTBHIO C KOJIJIEraMu,
paboTe B KOJUIEKTUBE;

— TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE METOJBI 3aIIUTHl OT BO3MOXKHBIX TOCIEICTBHA
aBapui, KaTacTpod, CTUXUHHBIX Oe/ICTBUIL;

— o0nasaHue HaBbIKaMH Oe30macHON padoThl BO BpeMs MPOEKTHO-UCCIIEI0BATENbCKON U
HKCIEPUMEHTAIBHOM NeSTEIbHOCTH, IIPU MCII0JIb30BAaHUU J1a00PaTOPHOTo 000PY10BaHMS;

— CIOCOOHOCTh HCIONb30BaTh NPUOOpPETEHHbIE 3HAHUA M YMEHHS B MPAKTUYECKOU
NEeSTENIbHOCTH W TOBCEAHEBHOW >KM3HM Ui COONIOACHMUS Mep MpO(UIaKTUKU OTpaBIICHUH,
BUPYCHBIX M JpYTuxX 3a00JieBaHUil, CTPECCOB, BPEAHBIX IMPHUBBIYEK (KYpEHHs, alKOTOJIM3Ma,
HAapKOMAaHUH); TIPaBUJI TIOBEJIEHUS B IPUPOJIHOM cperie;

— TOTOBHOCTh K OKAa3aHUIO IEpPBOM IMOMOIIM NpPU TpaBMax, MPOCTYAHBIX U APYIHX
3a00JICBaHUAX, OTPABIICHUSIX MUIIEBBIMU TIPOTYKTAMU;

MeTanpeaMeTHbIX:

— OCO3HaHHE COIMAIBHOW 3HAYMMOCTH CBOEH mpodeccun/crenuanbHoCTH, obOIagaHue
MOTHUBAIMEN K OCYIIECTBIEHHUIO MPO(eCcCHOHAIBHON AEeITENbHOCTH;



— TIOBBIIIEHUE HWHTEUICKTYaJIbHOTO YpPOBHS B TIPOIIECCE M3YyUYCHHs] OMOJIOTHYECKHUX
SIBIICHUI;

— BBIJAIONIUXCS JOCTH)KEHUH OMOJIOTHH, BOIIEIINX B OOIICUETOBEYECKYIO KYIbTYPY;

— CIIO>KHBIX ¥ IPOTUBOPEUUBBIX MyTEH PA3BUTHUSL COBPEMEHHBIX HAYUHBIX B3TJISI0B, UACH,
TEOPH, KOHIICTITUH, TUITOTE3 (O CYITHOCTH M IPOUCXOXKICHNUHU KU3HH, YEJIOBEKa) B X0J1¢ PaOOTHI
C pa3IMYHBIMU UCTOYHUKAMU HH(POPMAITUH;

— CIMOCOOHOCTh OPTraHW30BBIBATh COTPYJHUYECTBO SAMHOMBINIIICHHHKOB, B TOM YHCIIE C
HCITOJIb30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH;

— CHOCOOHOCTh IOHMMATh MPUHIMUIB YCTOMYMBOCTH W TMPOAYKTUBHOCTH KUBOH
MPUPOJIBI, MYTH €€ HM3MEHEHHUS I10J] BIMSHUEM AaHTPOIIOTCHHBIX (AKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY  aHalu3y TJIOOAJIbHBIX OSKOJOTMYECKHX MpOoOJeM, BOIPOCOB  COCTOSHUSA
OKpY>KaloIlel cpelibl U PallMOHAIBHOTO MCIOJIB30BaHUS MPUPOIHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBATH MECTO U POJb OMOJOTMYECKUX 3HAHUN B MPAKTUYCCKOM
JIeATEIIbHOCTH JIIOJIeH, Pa3BUTUN COBPEMEHHBIX TEXHOJIOTHI;

— ONPENEeNsATh KUBbIE OOBEKTHI B IPUPO/IE;

— MPOBOJMTH HAOIIOJEHUS 3a DKOCHCTEMaMH C IIEbI0 WX OINUCAHUS W BBISBICHUS
€CTECTBEHHBIX M AaHTPONOTEHHBIX U3MEHEHHU;

— HaXxOJWTh M aHAJIM3UPOBATh HHPOPMALIUIO O KUBBIX O0BEKTAX;

— CIIOCOOHOCTh TMPHUMCHSTh OWOJIOTMYECKHUE W JKOJOTWYCCKUE 3HAHUS I aHaIM3a
MPUKJIAHBIX TTPOOIEM XO3SICTBEHHOM JESITEIIbHOCTH;

— CHOCOOHOCTP K CaMOCTOSITEIbHOMY TPOBEACHUIO HCCIENOBAHUM, ITOCTAaHOBKE
€CTECTBEHHO-HAYUYHOI'O AKCIIEPUMEHTA, HWCIOJIb30BAHUIO MH(POPMAIMOHHBIX TEXHOJIOTHM s
pellIeHUs HAyYHBIX U MPOPEeCCUOHANBHBIX 3a/1a4;

— CHOCOOHOCTH K OIICHKE STHYECKHX ACIEKTOB HEKOTOPBIX HCCIICIOBAaHWUN B 00JacTH
OMOTEXHOJIOTHH (KIIOHUPOBAHKE, HCKYCCTBEHHOE OILIOI0TBOPEHUE);

NnpeaIMeTHbIX:

— c(opMHpPOBAaHHOCTH TMPEJICTABICHUA O POJIM M MecTe OHOJOTHH B COBPEMEHHOMU
Hay4YHOU KapTHHE MUPA;

— TIOHMMaHue poiu Ouojorud B (HOPMUPOBAHUU KpPyrozopa H (HyHKIHOHAIBHOM
TPaMOTHOCTH JJIsI pEUICHUs TPAKTUUECKHUX 3a/1a4;

— BJIAQJICHUE OCHOBOMOJIAralOUMMHU MOHSTHIMHU U NPEICTABICHUSIMH O XUBOHW MPUPOJE,
€€ YPOBHEBOW OpraHM3aliy U 3BOJIIOLINH;

— YBEPEHHOE MOJIb30BaHNE OMOIOTUYECKON TEPMUHOIOTHEN U CHMBOJIMKOW;

— BJQJCHHE OCHOBHBIMU METOJaMH HAyYHOTO TIO3HAHUS, WCIOIb3YEMbIMU TMPHU
OMOJIOTMYECKUX HCCIEOBAHUSAX J>KUBBIX OOBEKTOB M JKOCHCTEM: OIHMCAHHEM, HU3MEPEHHEM,
MPOBEJICHNEM HaOIOICHU;

— BBISIBJICHHE U OIEHKA aHTPOIIOTCHHBIX H3MEHEHUI B TIPUPO/JIC;

— chopMHUPOBAaHHOCTh YMEHHUI OOBSICHATH PE3YyIbTaThl OMOIOTHUECKUX IKCIEPUMEHTOB,
peniaTh dJIeMEeHTapHbIe OMOJIOTUYECKHE 3a1a4H;

— chopmupoBaHHOCTE COOCTBEHHOW TMO3MIMM MO OTHOUIEHUIO K OHOJIIOTUYECKOM
nH(popMaIuu, Moay4yaeMoi U3 pa3HbIX UCTOYHUKOB, TJIOOATBHBIM SKOJIOTHYECKUM MPOOIeMaM 1
MYTSIM UX pELICHUSI.

IOpuct nomken 06s1agaTh 0OMIMMH KOMITETCHITHSMU:

OK 01. Bribupats crmocoObl pemieHus 3afad MpodeCCHOHATBHOW AESITeTbHOCTH,
MPUMEHUTEIHHO K Pa3JIMYHBIM KOHTEKCTAM.



OK 02. Mcnonb3oBaTh COBPEMEHHBIE CpEICTBA IMOWMCKA, aHAIW3a W HHTEPIpETalUU
uH(popMalui, 1 UHOOPMAIMOHHBIC TEXHOJOTUU JUIS BBHIMOTHEHUS 3a7ad MpoQecCHOHATBHON
JESITEIbHOCTH.

OK. 09. Ilonb3oBarbcs MpoQeCCHOHATHHON AOKYMEHTAIlMel Ha TOCYJapCTBEHHOM H
WHOCTPAHHOM $I3bIKaX.

OK 04. D dexTrBHO B3aUMOACHCTBOBATH U pab0OTaTh B KOJUIEKTUBE M KOMaHJIE.

OK 05. OcyuiecTBiATh YCTHYIO U IMCbMEHHYI0O KOMMYHHUKAIMIO Ha TOCYAapCTBEHHOM
s3pike  Poccuiickoli ®enepanmuii ¢ y4eTOM OCOOCHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 06. IIposBisaTh TIpakKJIaHCKO-ATPUOTUUYECKYIO TO3UIIMIO, JAEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX IEHHOCTEH, B TOM YHUCIIe
C Y4YeTOM TrapMOHHU3AlMH MEXKHAIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUM, MPUMEHSTH
CTaH/IapThl aHTUKOPPYILIMOHHOI'O IOBEICHUS.

OK 07. CopneiicTBOBaTh COXpPaHEHUIO OKPYXKAIOLIEH Cpeabl, pecypcocOepeKeHuto,
OPUMEHATh 3HAHWSA 00 W3MEHEHHWH KJIMMaTa, HPUHIUIBI OEpeXIMBOTO TPOU3BOJICTBA,
3¢ (peKTUBHO NeCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX.



2 CTPYKTYPA U COAEPXKAHUE YYESFHOU JUCITATLIAHBI

Bun yuedHoil paGoTsl O0beM yacoB
MakcumanbHas yuyeOHasi HArpy3Ka (Bcero) 39
Oo0s3aTenbHAs ayANTOPHAs yueOHast HArpy3Ka (Bcero) 39
B TOM YHCIIE:
TEOPETUUECKUE 3aHATHI 29
JlabopaTopHbie 3aHATUSL 10
[TpomexxyTounas arrectauys: B popme aupGepeHIIIPOBAaHHOTO 3a4eTa 2 cemecTp




2.1 TemaTnuyeckuii IUVIaH U coiepkaHue y4eOHOM qUCHUILINHBI «BHoorns»

KosmuecTBo yacos OcBan
BaeMbl
. Toe6 e Ypose
Ne 3a HaumeHnoBanue 3aHATHIl, 1a00paTOpHbIE H pe0oBaHMe K pe3yibTaTaM OCBOCHHS
Jlex | IIpakTnu. 3JIeMeH Hb
HS NpaKTHYeCKHUe 3aHATHSI, CAMOCTOSTeIbHASA TACIUTLTHHBI
TH A abora o0yuarommxcst e o oceoeH
p y HIUXC KOMIIE nsl
TeHIH
i
1 2 3 4 5 6 7
Pa3nen 1. KileTka — cTpyKTYpHO-(YHKIHOHAJBLHAS 10
eIMHULIA )KMBOT0
Tema 1.1. bwuonorussi Kak Hayka. 2
O0mas xapakTepucTHKA )KU3HU
1 | buonorus kak Hayka. OOuiast XapakTepUCTUKA 2 2T JlocTikeHue pe3ynbTaToB: ¢(hOPMUPOBAHHOCTD 1

KHU3HU.

PaznooOpasue 6uocucrem. OOmmas xapakTepUCTHKA

KHW3HHU, CBOMCTBA KHUBBIX CUCTEM.

MIPEACTABJICHHUH O POJIK U MECTe OMOJIOTHH B
COBPEMEHHON HAyYHOU KapTHUHE MUDa;
MIOHUMAaHHE POJIU OHOJIOTUHU B POPMUPOBAHUU
Kpyro3opa 1 (yHKIIMOHAIBHON T'PAMOTHOCTH IS
pELIEeHNs] MPAKTUYECKUX 3a7a4; TOHUMAaHHE
B3aMMOCBSI3U U B3aMMO3aBUCHMOCTH
€CTECTBEHHBIX HayK, UX BIMSHMS Ha
OKPY’KaIOILYIO CpeNy, JKOHOMUYECKYIO,
TEXHOJIOTMYECKYI0, COUUAIIBHYIO U S TUYECKYIO
cdepbl AeITeTbHOCTH YeJIOBEeKa; MPEeACTaBICHUS
0 LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTUHE
Mupa. 3HaTh: CTPOEHUE U PYHKIIMOHUPOBAHKE
OMOJIOTHYECKUX OOBEKTOB: KJIETKH, F€HOB U
XPOMOCOM, CTPYKTYPbI BUJIa U DIKOCUCTEM.




YMeTb: 0OBSICHATH POJIb OMOJIOTHH B
(bopMHpPOBaHNUN HAYYHOTO MUPOBO33PEHUSI.
3Hathb: 0 pazHooOpa3uu duocucreM. OpraHu3zaluio
OMOJIOTUYECKUX CUCTEM. Y POBHH OpTraHU3AINH
OMOCUCTEM: MOJIEKYJISIPHOTCHETUYECKUH,
OPraHOMIHO-KJIETOYHBIA, OPraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM, YKOCUCTEMHBII
(OmoreoneHoTHUecKuit), bnocdepHsiii. Haykw,
U3y4Jarlrue 6MoIorunueckue 00bEKThl Ha Pa3HbIX
YPOBHSIX OpTaHU3AINH KU3HHU. bromornaeckyro
TEPMHUHOJIOTHIO U CUMBOJIUKY

YMeTh: naBaTh 00ILYI0 XapaKTEPUCTUKY JKU3HH,
OTMHCHIBATh CBOMCTBA KHUBBIX CHCTEM; ITPOLIECCHI,
MIPOUCXOSIINE B OMocHucTeMax

Tema

KJIETOK

1.2. CTpyKTYypHO-(pYHKIIHOHAJIbHAS OPTraHW3alUs

2

CtpoeHue u GyHKLIUHU KIETKU
Knerounas teopust. OCHOBHBIE TIOJIOKEHUS
COBPEMEHHOM KIIETOUYHON TEOPUHU.
Huromnnasma. [{lutozons. Lutockener. Ctpoenue u
(yHKIIMM OJJHOMEMOpPAaHHBIX OPraHOUOB KIIETKH.
CtpoeHne u GyHKIUU HeMEMOPaHHBIX OPraHOU/IOB
KJIETKN
Bupycsl. baktepun. O61as xapakrepucTuka.
[Tonsitue mramm. Bupycsl u 6akTepuu: cXoAcTBa U
paznnuus

2T

3HaTh: XMMHUYECKUI COCTaB KIETKHU.
Heoprannueckue BemecTBa KIETKH, UX
OMOJIOTHYECKYIO POJIb.

Opranuyeckue BelecTBa KieTku. buonornueckue
nonuMepsl. benku. CTpykTypa u QyHKIMH
0eKoBON MOseKybl. DepMEHTHI, MPUHLUI UX
neiictBus. YrieBoisl. buonorunueckue GpyHkimu

YTJIEBO/IOB.
I ae!. OO0t IUI1aH CTPOCHHUS.
['uapodunsHO-THAPOPOOHBIE CBOIICTBa.

Knaccudukanus nununoB. buomorunueckue
¢dbyaxuy munuaos. ATO.

Ctpoenue monekynbl AT®. buomornueckue

10




dbyakn ATO3HaTh: OCHOBHBIC MOJIOKEHHS
OMOJIOTMYECKUX TEOPUIl U 3aKOHOMEPHOCTEH.
Kierounyro teoputo (T. llIBann, M. llnelinen, P.
Bupxos). OCHOBHBIE MTOJIOKEHUS COBPEMEHHOM
KJICTOYHOU Teopuu. TUIIBI KIIETOK: 3YKapuOTHYECKas
U nipokaproTudeckas. CpaBHUTEIbHYIO
XapaKTePUCTHKY KJIETOK 2YKapHOT (pacTUTENIbHOM,
PKUBOTHOM, rprOHOIT). CTpoeHne IpOKapruOTHYECKOM
KieTKu. OCOOEHHOCTH CTPOCHUS reTepoTPOPHON U
ABTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK.
CtpoeHue mia3maTuueckoit memOpansl. TpaHncnopt
BEIIECTB Uepe3 IIIa3MaTHIECKyI0 MEMOpaHy:
MMACCUBHBIN U aKTUBHBIN. DHJAOLUNUTO3: MMHOLUTO3,
(harouuTos. Dk301uTo3. O00I0UKA UITU KIETOYHAS
cteHka. CTpyKTypy U pYHKIUU KIIETOYHOM CTEHKU
[pacTeHuii, rpuboB

3HaTh: [{uTonnasma. [{uto3omns. [lutockener.
OaHOMEMOpaHHbIE OPraHOU bl KIIETKHU:
pHAoIIazMaTraeckas cetsb (JI1C), anmapar

["onb K1, IM30COMBI, IEPOKCUCOMBI, BAKYOJIH
[paCTUTENBHBIX KIeTOK. CTpoeHue U QyHKIHUU
0JTHOMEMOPaHHBIX OPraHOUIOB KIIETKH.
Knerounsrii cok. Typrop.

[losryaBTOHOMHBIE OpraHOUBI KIETKU:
MUTOXOH/IPUH, MJIACTU]IBL:

XJIOPOIUIACTHI, XPOMOILIACTHI, JIEMKOILIACTBI, UX
cTpoeHue 1 QyHKIMU. SAepHbIi annapar KJIeTKH,
cTtpoenue u pyaknuu. HememOpanHbie opraHOHIBI
KJICTKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIH
LeHTp. OpraHonibl IBUKEHUS: PECHUYKU U
KryTHUKU. CTpoeHue u pyHKIMN HeMeMOpaHHbBIX
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OpPraHOUIOB KJIETKU 3HATh: 3aKOHOMEPHOCTEH
M3MEHYMBOCTH U HACJIEJCTBEHHOCTH; CTPOCHHUE U
(hYHKIIMOHUPOBAHNE OMOJIOTUYECKUX OOBEKTOB:
KJICTKU, TEHOB U XPOMOCOM.
Bupycol — HekIeTouHbIe (HOPMBI JKU3HU U
oOuratHeie napasuTsl. CTpoeHue NPOCThIX U
CJI0KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.
PKusnennsbiil nukn JJHK-conepxkaimx Bupycos,
PHK-conepxamux BupycoB, 6aktepuocdaros. BUY,
rermaTuT 4YeI0BeKa.
baktepuu. O0uryto xapaktepuctuky. [lonstue
mramMM. CXOJICTBA U pa3uiusi BUPYCOB U
OaKTepuii:

Tema 1.3. CTpykTypHO-PyHKIMOHAIbHBIE (PAKTOPbI
HACJIeACTBEHHOCTH

3Ctpoenue xpoMocoM. XpOMOCOMHBINH HA0OP
KJIETOK, TOMOJIOTUYHbIE U HETOMOJIOTUYHBIE
XPOMOCOMBI, TaIUTIOUIHBIA U TUIUIOMIHBIA HA0Op.
Hyxneunossie kucnorsl. JJHK u PHK.
Peakiun matrpuyHoro cunresa. [IpuHuun
KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPUYHOTO
CHHTe3a. Y cJI0BuUs OnocuHTe3a Oenka.

2T

3Hath: CTpoeHue XpoMOCOM. XPOMOCOMHBIN
Ha0op KJIETOK, TOMOJIOTHYHbIE U HETOMOJIOTUYHbIE
XPOMOCOMBI, TalJIOUJHBIN U JUIIOUAHBIN Halop.
Hyxnennoseie xucnotsl. JIHK nu PHK. Crpoenune
HYKJIEMHOBBIX KHCJIOT. Hyxneotuns!.
KomniemeHnTapHbie a30THCTbIE OCHOBAHUS.
[TpaBuno Yapradda. Crpykrypy JHK — nBoiinas
cnupanb. MecTOHaXOXJIeHHEe U OHOJOrMYecKHue
¢ynkunn JJHK. JIHK-skcneptusy. Buast PHK.
®ynkuuun PHK B knerke 3Hare: MarpuuHbIi
cunte3 JHK — pemukanms.  [IpuHummns:
perunkanuu JIHK. Mexanusm perumkanun JJHK.
Penapanus JHK (mopemnnexaTuBHas,

MocTperuiekaTuBHasA).  Peaknum ~ mMaTpU4HOTO
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cuHte3a. [IpuHIMII ~ KOMILJIEMEHTapHOCTH B
peakuusx wmarpuuHoro cuHrte3a. JJHK u rensr.
['enernueckuii ko, ero cBoMcTBa. TpaHCKpUIIIIUS
— wmatpuunblii cunte3 PHK. Tpancnsums u eé
sTanbl. YcioBus Ouocunresza Oenka. CtpoeHue T-
PHK wu komupoBanue amMuHOKHUCIOT. Poib
pubocoM B OMOCHHTE3E OenKa

Tema 1.4.00MeH BeliecTB U NpeBpalliecHUe JHEPTUU B
KJIeTKe

4

AcCCUMUTIALINS U JUCCUMUIISIUS — JIBE€ CTOPOHBI
MeTabonau3Ma. TuIbl 0OMeHa BEIIECTB

[IepBUYHBII CUHTE3 OPraHUYECKUX BEILECTB B
knetke. [Imacruueckuit oomeH. otocuHTE3.
XeMocHuHTe3. AHa’pOOHBIN SHEPreTHYECKUl OOMEH.

AHa’poOHbBIE OPraHU3MBI.

2T

3Hatb: Tumnel oOMeHa BelecTB: aBTOTPOQHBINA U
reTepoTpOdHBINA, a9POOHBIN H aHA3POOHBIH.
DHepreTuyeckoe 00ecreYeHne KICTKHU:
npespateHre AT® B 0OMeHHBIX Tpolieccax.
DepMEHTAaTUBHBIN XapaKTep PeaKL Ui KIETOYHOTIO
MeTaboar3Ma

3HaTh: O IEPBUYHOM CHHTE3€ OPTaHUYECKUX
BellecTB B kieTke. [Inactuueckuit oOMeH.
®dorocuHTe3. XeMOCUHTE3. AHa’POOHBIN
SHEepreTHYecKuii 00OMeH. AHa3pOOHBIE OpPraHU3MBI.
Bbposxenue, aBTOTpO(dHBII U reTepoTPOPHBIN TUI
nUTaHus. AHa pOOHBIE MUKPOOPTraHU3MBbI KakK
00BEKTH OMOTEXHOJIOTUHU. DTaIlbl YHEPTETUYECKOTO
oOmena. I'mukonu3. buonornyeckoe okucienue,
WJIM KJIIETOYHOE JIbIXaHUE

Tema 1.5. ZKu3HeHHBINH HUKJI KJIeTKH. MuTo3. Meiio3
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KiteTouHbIii IUKIT, €r0 MEePUOIbl U PETYIISAIIHS.
Muto3. Meiio3

2T

3HaTh: KitleTouHbIi UKL, €r0 NEePHOIbI U
perymsinust. [Teproast uaTepda3sl UX 0COOEHHOCTH.
Huddepenmnmanus KISTKH U apecT KIECTOUYHOTO
nukia. Jlenenue kietku — Muto3. CTaauu MUTO3a U
npoucxopsmue npoueccel. Kaprokunes u
IIUTOKHUHE3.
buonornueckoe 3HaueHEe MUTO3a. Meo3 —
peayKIMOHHOE JieieHue kiaeTku. Ctaauu Menosa.
Meiio3 — OCHOBA MTOJIOBOTO Pa3MHOKEHHUS.
[ToBenenue xpomocom B Merose. KpoccuHrosep.
buonornueckui

cMbIc Meio3a. DddexTrl Meiio3a. Meiio3 B

YKU3HEHHOM LIMKJIE OPTaHU3MOB

Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa

11

Tema 2.1. CTpoeHue opranuzma

6

OpnHOKIIETOUHBIE OpraHu3Mbl. MHOTOKJIETOUHBIE
OpPraHU3MBI.

OyHKIHA.

OpraHsbl U CUCTEMBI OPTaHOB. ANapaThl OPraHoB.
I'omeocTa3 opranusma u ero nojaepx aHue B
IIPOLIECCE JKU3HEEATENBHOCTH.

@DyHKIMOHAIbHAS cUCTEMa OpraHoB. TkaHH
pacTeHuN.

TkaHu )KMBOTHBIX U yenoBeka. Opranel pacTEHUH.
OpraHsbl ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JIOBEKa.
3HaueHUE OIOPHI, IBUKEHUS, IUTAHUS, IbIXaHNUS,
TPaHCIOPTA BELIECTB, BbIACIEHUS, 3aIIUTHI.
3HaueHue NPOSBICHUS Pa3paKUMOCTU U PETYIISLUN
®opmbl pa3MHOKEHUs: opranu3mMoB. becrionoe u

2T

3HaTh OCHOBHBIC MOHATHS: OIHOKJIETOYHBIC
OpraHU3MBI.

KononunanbHabie oprann3mbl. MHOTOKIJIETOUHbBIE
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOUHOTO
opranusma. Oynkuus. Opranbl ¥ CUCTEMBI
opraHoB. AnnapaTsl opradon. I'omeocTas
OpraHu3mMa M €ro nojjaep:kaHue B porecce
JKU3HEACITENBHOCTU. 3HATh: DYHKIIMOHAIBHYIO
cucrtemy opraHoB. Tkanu pacteHuil. TkaHu
JKUBOTHBIX U yenoBeka. Opranbl pacTeHHi.
Oprasbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U
YeJI0BeKa. 3HAUCHHUE OTMOPHI, IBMKCHUS, TUTAHUS,
JIBIXaHHSI, TPAHCIIOPTA BEIECTB, BBIJCICHHUS,
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II0JIOBOC Pa3MHOXCHHUCE.

3aIUTBI. 3HAYECHHE NTPOSIBIICHUS PA3APAKUMOCTH U
peryssannu 3Hath: GOpMBI pa3MHOKEHHUS
opranu3MoB. becnosoe u nojaoBoe pa3sMHOXKEHHE.
Buzpl 6ecnosoro pa3MHOKEHHS: IPOCTOE ACTICHNE
HaJBOE, IOYKOBAaHUE, PA3MHOXKEHHE CIIOPaMH,
BEreTaTMBHOE Pa3MHOXKEHHE, (parMeHTaIHS,
KJIoHMpoBaHue. [looBoe pazMHOXKEHNE.

Tema

2.3.0nTOrene3 paCTeHI/Iﬁ, JKUBOTHBIX M Y€JI0BCKa

OHTOreHe3 pacTeHuil.

[lepuoabl oHTOreHE3a pacTeHU

I'amerorenes y xuBOTHBIX. CriepMaToreHes u
ooreHe3. CTpoeHHe MOJIOBbIX KIIETOK.
OmnosoTBOpeHHue M 3MOPHUOHANIBHOE pa3BUTHE
KHUBOTHBIX. [lapTeHorene3. OmOpuorenes Poct u
pa3BuTHE  JKUBOTHBIX.  IlocTaMOpHOHATBHBIN
nepuoy. [Ipsmoe 1 HENpsAMOe pa3BUTHE.

2T

3Hate: 'amerodut u cnopodur. PazmMHOXkeHHE 1
pa3BUTHE BOJOPOCIEH. Pa3MHOKEHHE U pa3BUTHE
CIIOPOBBIX pacTeHUi. Pa3MHOXKEHHE U pa3BUTHE
ceMeHHBbIX pacteHnuid. Poct. [leproasl oHTOreHE3a
pacTeHuit

3uarb: ['amerorenes y »xuBoTHbIX. CriepMaTorexes
u ooreHe3. CTpOEHHE MOJIOBBIX KIIETOK.
Omo1oTBOpeHUE U YMOPHOHAIIEHOE Pa3BUTHE
*KUBOTHBIX. [lapTeHorenes. OmOpuorenes (Ha
npumMepe JaHueTHuka). Ctaauu smOpuoreHesa
Poct u pa3ButHe %UBOTHBIX. [TocTaMOpHOHATBHBII
nepuo. [Ipsmoe n Henpsmoe pazButue. Pa3sutne
¢ MeTaMop(o30M y 0€CIIO3BOHOUYHBIX U
II03BOHOYHBIX )KUBOTHBIX. CTanun
OCTAMOPHOHAIBHOTO PAa3BUTHUS Y )KUBOTHBIX U
yenoBeKa. [lepnoabl OHTOreHe3a yenoBeka.
buonoruueckoe crapeHUE U CMEPTb.
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I'eponTtonorus

Tema

2.4. 3aKOHOMEPHOCTH HACJIeI0BAHMS

I'eneTnka kak Hayka O HACJIEICTBEHHOCTHU U
W3MEHUYMBOCTH OPTaHU3MOB.
3aKOHOMEPHOCTH 00pa30BaHMs TraMeT. 3aKOHHI [
Mennens

2T

3Hath: OCHOBHBIC T€HETHUYSCKHE HOHATHS U

CUMBOJIBI. ['eH.

I'enorun. ®enoruil. AniaeiabHbBIE T'€HEL.

AJbTepHaTUBHBIC MPU3HAKU. JIOMUHAHTHBIN 1

peLeCCUBHBIN NPpU3HAKU. [ oMo3urora u
reteposurota. Yucras nuHust. ['uOpuasl. OCHOBHBIE
METOJIbI TEHETUKH: THOPUIOTOTUYECKUH,
LIUTOJIOTUYECKNE, MOJIEKYJIIPHOT€HETUUECKHE

3HaTh: 3aKOHOMEPHOCTH 00Pa30BaHUS

ramet. 3akoHbl ['. Mennens: MonorubpuaHoe
ckpeutuBanue. [IpaBuno 1oMuHUpoOBaHuUs. 3aKOH
eIMHO00pa3us MEPBOTro MOKOJIEHUS. 3aKOH
[pacileruieHus pu3HakoB. [uTonornueckue
OCHOBBI MOHOTHOPHAHOTO CKpemuBaHus. [ umoresa
YUCTOTHI TaMET. AHAIU3UPYIOLIEE CKPEIIMBAHUE.
JlurubpunHoe ckpenrBaHue. 3aKOH HE3aBUCUMOIO
HacieaoBaHus mpu3HakoB. [lomuruOpuaHoe

HACJICAOBAHHEC U €T0 3aKOHOMEPHOCTHU
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Tema 2.5. CuenJieHHOe Hacjle0BaHUe MPU3HAKOB

9

I'enoTun Kak 1ENOCTHAS CUCTEMA.
MHoOxeCTBEHHOE JIeCTBUE TeHOB. 3aKOHBI T.
MopraHna.

I'eneTuka nomna

XPpOMOCOMHBIN MEXaHU3M OIIPEACIICHHUS 1101a.
HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C I10JI0M
I'eneruka uenoseka. Kapuorum yenoBeka. Meronbl
M3y4YEHUs] TCHETUKH YEJI0BEKa.

HacnencrBenHsle 3a0051eBaHUS YellOBEKa.

1t

3HaTh MOHATHS: ' €HOTHII KaK IIEI0CTHAS CUCTEMA.
MHoxecTBeHHOE JieiicTBUEe reHoB. [lneiiorponusi.
MHOXECTBEHHBIN aJIICIIN3M.

BzaumogeiicTBHE alIeIbHBIX TCHOB.
KonomunupoBanue.

BzaumogeiicTBre HeaIeIbHBIX T€HOB.
KomnneMeHTapHOCTD.

Onucras. [lonumepus

3nath: 3akonsl T. Moprana. CuerieHHoe
HACJICIOBAHUE T€HOB, HAPYIIECHUE CLECTICHUS.
XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTH.
['eHeTnueckoe KApTUPOBAHUE XPOMOCOM.
Hcnonb3oBaHne KpOCCUHTOBEPA JIJIsi COCTABJICHUS
T€HETUYECKUX KapT XpOMOCOM 3HaTh:
XpOMOCOMHBIM MEXAHU3M OIPEIECIICHUS T10J1a.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIN U TeTEPOraMeTHBIN MOJI.
['eneTnueckas CTpyKkTypa MOJOBBIX XPOMOCOM.
Hacnenosanue npusHakoB, CIEMJIEHHBIX C TTOJIOM
3nath: KapuoTun yenoBeka. Metoabl n3ydeHus
TeHETHKH YeJIOBEKa: T€HEaJIOTrNUYEeCKUH,
OJIM3HEIOBBIN, IUTOICHETUYCCKUIA,
OMOXMUMHUYECKUN, TTOMYISIIUOHHO-CTATUCTUYECKUH.
Hacnencreennsle 3a001eBaHus UelloBeKa. | eHHbIC
¥ XpOMOCOMHBIE 00JIe3HH uenoBeka. bonesnu ¢
HACJIEICTBEHHOM MPEPaACIIOI0KEHHOCTHIO.
3HaueHNE MEIUIIMHCKON T€HETUKH B
MPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX
3a00JICBaHNH YeIOBEKa

17




10 JlaGoparopnoe 3ansitue Ne 1 2 op YMeTh: pemarh dMeMeHTapHble OMOIOTHIECKUE 1,2
Pemenue 3aa4 Ha onpe/eneHe BEpOSTHOCTH 3agaun. Penienue 3a1a4 Ha onpeeneHue
BO3HHUKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB IIPU BEPOATHOCTH BOSHUKHOBEHHUSI HACJIEICTBEHHBIX
CLICTVIEHHOM HAaCJIE10BaHUH, CLIEIIJIEHHBIX C IIOJIOM, IPU3HAKOB [P MOHO-, T1-, IOJTUTUOPUIHOM U
COCTaBJICHHE FEHOTUIINYECKUX CXEM CKpELIMBaHUS AHAJM3UPYIOILEM CKPELIMBAHNH, COCTABICHHUE
TFEHOTUIIMYECKHUX CXEM CKPEIIUBAHUS
YMeTh: pemarh 3IeMeHTapHbIe ONOTOTHYECKUe
3a71auu — HEOOXOIUM MOI00p TeHETUIECKUX 3a/1a4
HAa OIpEe/IeTICHUE BEPOSITHOCTU
BO3HHUKHOBEHUS HACJIEICTBEHHBIX
IIPU3HAKOB IPU CLEIUIEHHOM HACJIEI0BaHUU Y
pacTeHuit
Tema 2.6. 3aKoHOMepPHOCTH H3MEHYHBOCTH ‘ 1
11 | B3aumopeiicTBHE F€HOTUIIA U CPEAbI IIpU 2T 3Harb: B3aumoselicTBrue reHOTHIIA U CPEJIbI IPU 1

¢dbopmupoBannu henorumna. MiamMeHInBOCTH
MIPU3HAKOB.

3axon H.W. BaBunoga.

Buaer myranui.

Cenekiusi OpraHU3MOB.

Cenexius Kak Hayka. [ eTepo3nc u ero mpuirnHEIL.
HckyccTBeHHBIN 0TOOD.

dopmupoBanuu ¢peHoTuna. MIsMeHunBOCTh
pu3HaKkoB. KauecTBEHHbIE U KOJIMYECTBEHHBIE
pU3HaKku. Bujbl "3MEHYMBOCTHU: HACIIEICTBEHHAS
Y HEHACJIEZCTBEHHAs.

3aKOH rOMOJIOTMYECKUX PSAJIOB B HACIEACTBEHHON
m3menunBocty (H.M. BaBuios).
MonudukanronHas, uiu GeHOoTUIInYecKast
U3MEHYMBOCTb. PoJIb cpeibl B MOJU(PHUKAIIMOHHOMN
n3MeHunBocTu. Hopma peakuuu npusHaka.
BaprannoHHBIN psii ¥ BapuallMOHHAs KpUBasl.
XapakTepucTUKa MOAU(PUKALIMOHHOM
n3MeHunBoctu HacnencreenHas, uinu
TFE€HOTUIINYECKAsi U3MEHUYHUBOCTD.

Kom0OuHaTtuBHast U3MEHUYNBOCTD.

MyTanroHHass W3MEHYMBOCTh. BHIBI MyTanuii:
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TC€HHBIE, XPOMOCOMHBIE, TE€HOMHBbIE. [IpuumHBI
BO3HUKHOBEHMSI MyTanuid 3HaTh: CeneKkuus Kak
HayKa. MeTo bl CEJIEKIIHOHHOM paboTHI.
I'etepo3uc u ero npuunHbl. HCKYyCCTBEHHBIM
OTOOp: MAacCOBBI W WHIWBHUIYAJIbHBIA. OTarbl
KoMOuMHamMoHHOM  cenekiuu. CopT, mopoja,
IITAMM

AJITOPUTMBI pEIICHWE 3aJlad Ha OIpEACIICHHUE
BO3MOXKHOI'0O BO3HHKHOBCHHS HACJICJCTBCHHBIX
MIPU3HAKOB o CEJICKIIMH, COCTaBJICHHC
TCHOTUIMYECKUX CXEM CKPEIIMBAHUS

Pa3nen 3. Teopusi 3Bo/1ronnu

Tema 3.1. HcTopusi 3BOJIIOIIMOHHOTO YYEHUSI.

MuxposBoJronus

12

IIepBbIe 3BOMIONMOHHBIE KOHLIENIUH. Poib
ABOJIIOLIMOHHOW T€OpuH B POPMUPOBAHUN HAYUHOU
KapTHHBI MUpa

MUKpPO3BOIIOLNA U MAKPOIBOIIOLHS KaK Tallbl
9BOJIIOLIMOHHOTO npouecca. [Tomynsanus kak
JJIEMEHTapHas €IMHUIIA DBOIOLMH. [[BrKyIIHe
cuiibl ((pakTOpbI) HBOIOIUHN. MyTallMOHHBIN
nporecc ¥ KOMOMHATUBHASL HU3MEHYUBOCTD.
Murpanus. U300 nomyssuun:
reorpaguyeckas (IpocTpaHCTBEHHAs),

2T

3Hatb: [IepBbie FBOIIOIIMOHHBIE KOHLEIIUH.
I'pagyanuctruyeckas 3BOJIOLMOHHAS KOHIIETIIINS
JK.b. Jlamapka. JIBUKYyIIME CUITBI SBOJIFOLIHH.
Kpeanmonusm u tpanchopmusm. Cuctemaruka K.
Jlunnes u e€ 3HaueHue 1uisg GOopMUPOBAHUS UIEU
sBosroMU [Ipennochiiku BO3HUKHOBEHUS
JapBUHM3MA. DBOJIIOLNS BUJIOB B pupoje. boproa
3a cyuiectBoBaHue. EctecTBeHHBIN 0TOOP.
JluBepreHius Npru3HAKOB U BU000pa30BaHNUE.
OCHOBHBIE MOJOXKEHUSI CHHTETUYECKON Teopun
sBomroiun (CTD). Ponb 3BOIIOIIMOHHON TEOPHH B
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(bopMHpPOBaHUN HAYYHOM KapTHHBI MUpa 3HATH!
MUKPO3BOIIOMS U MAKPO3BOIIOLMS KaK Tarlbl
ABOJIFOLIMOHHOTIO Ipoliecca. [ eHeTuuecKkne OCHOBBI
3BOJIIOIIMH. MyTaruu 1 KOMOWHAITUY KaK
3JIEMEHTAPHbIN YBOIFOLIMOHHBIN MaTEpHAIL.
[Tonmynsius Kak JIeMeHTapHas euHUIA
9BOJIONMH. J[BrKyIHe CHITbl ((haKTOpHI)
SBOMIIOLIMN. MyTallMOHHBIN IIPOLIECC U

Ouosorudeckas (pernpolyKTHBHAS).

EcrecTBeHHbII 0TOOp — HanpaBisrOmuil pakTop
sBosiroliMu. bopb0a 3a cyiecTBoBaHME Kak
MEXaHU3M JICHCTBHS €CTECTBEHHOTO 0TOOpA B
nonyisinusax. Bua u ero kpurepuu (Ipu3HaKm).
BunooOpa3oBanue kak pe3ylbTaT MUKPOIBOJIOLUH

KOMOMHATUBHAs U3MEHUYMBOCTb. Murparus.
W3onsauus mOMyJsIu:

reorpaguyeckas (IpocTpaHCTBEHHAs),
ouonorudeckas (pernpoyKTUBHAS).
EcrecTBeHHbIi 0TOOp — Hanpasisomuil Gpakrop
sBoIOIMH. bopp0a 3a cyliecTBOBaHHE Kak
MEXaHMU3M JIEUCTBUS €CTECTBEHHOTO 0TOOpa B
nonyisiuusix. Bua v ero kpurepuu (IprU3HAKM).
BunooOpa3oBanue Kak pe3yJIbTaT MUKPOIBOJIIOLUH
YMeThb: OnuchIBaTh 0COOEHHOCTH BUJIOB O
MOpP(OJIOrHUECKOMY KPUTEPHUIO

Tema 3.3. MakposBoionusi. Bo3HukHOBeHHE 1
pa3BUTHE )KM3HU HA 3emJie
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13 MakponBoumorus. DopMbI 1 OCHOBHBIC HallpaBieHusi| 2 2T 3HaTh: MakposBosorus. opMbl 1 OCHOBHBIE
Makpo3soitonuu (A.H. Cesepuos). [Tytu HanpasiyieHus: Mmakpoasosmonuu (A.H. Cesepios).
JOCTIKEHHS OMOJIOTMYECKOro Iporpecca: [TyTu noctruxeHus OGHOIOTUYECKOTO Mporpecca:
apomoph 03, LAHO0AAANTAIMs, OOIIAst T CHePAIIHSL. apomoph03, UAN0ATANTAIUS, O0IIAst JeTeHePAIIHsL.
MeTo1bI U3y4YeHHSI MAKPOABOJIONNHU. 3aKOH MeTobl U3y4eHHUsT MaKpOIBOIIOIHMU. 3aKOH
3apoasiieBoro cxojcrea (3akon K. bapa). 3apoabieBoro cxojicrea (3akon K. bapa).
buorenernueckuii 3akoH (3. I'ekkens, @. Mromep). buorenernyeckuii 3akoH (3. ['ekkens, O.
OO61ue 3akoHOMepHOCTH (TIpaBUIa) IBOJIIOIINH Miosnep). O61ire 3akOHOMEPHOCTH (ITpaBUIIa)
['unoTe3bl u TEOpHK BO3HUKHOBEHUS JKU3HU HA HBOJIIOLIUU
3emie. ['umoTe3bl u TEOPUU BO3HUKHOBEHUS JKU3HH Ha

3emue:
KpEaluoOHU3M, CAMOIIPOU3BOJILHOE (CIIOHTAHHOE)
3apOoXkJICHUE, CTAIIMOHAPHOE COCTOSTHHE,
naHcrepmus, onomnos3. Hauano opranudeckoit
sBostonnu. [losiBeHre nepBhIX KIETOK. DBOIIOLHS
MeTabonn3mMa. DBOJIOLNS MEPBBIX KIETOK.
[Tpokapuots! u sykapuoThsl. [Ipoucxoxaenue
MHOTOKJIETOYHBIX OPTaHHU3MOB.
BO3HHKHOBEHHE OCHOBHBIX I[aPCTB dYKAPHOT.
OCHOBHBIE YePTHI BOJIONUN PACTUTEIHBHOTO
Mupa. OCHOBHBIC YEePTHI IBOJIIOIUN KHUBOTHOTO
Mupa

Tema 3.3. IIpoucxokaeHne 4ea10BeKa — aHTPONOTeHe3 2
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14 Antpomnosorus. CXoACTBO U OTJIMYUS YeJIOBEeKa
C )KUBOTHBIMU. YenoBeueckue

KonTponbHas padorta. TeopeTudeckue acreKkThl
9BOJIIOLIMM KU3HU Ha 3e€MJIE pachl.

2T

3Harh: CHcTeMaTHYecKoe MOJI0KEHHE YeTTOBEKa.
CxoJ1cTBO yenoBeka ¢ KUBOTHBIMU. OTIaNuus
4eJI0BEKa OT KUBOTHBIX. [IpsiMoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. PazButue
TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHON CUCTEMBI.
CooTHolIeHnEe OMOIOIMYECKUX U COLIMAJIbHBIX
(axTOpPOB B aHTPOIIOTEHE3E
OcHoBHbIE CTauU aHTpoIorenesa. Ipuonurexu —
MIPEJIKU YeIOBEKa M YeJIOBEKOOOPa3HBIX 00€3bsH.
[IpoToanTpomn — npeAmnecTBEHHUK YeT0BeKa.
ApxaHTtporn — ApeBHenui yenoBek. [laneoantpon
— npeBHUH yenoBek. HeoanTpon — yenoBek
COBPEMEHHOI0 THUIIA.
DBOJIOIHUS COBPEMEHHOTO YeJIOBEKA.
Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PACHI:
eBporeoniHas (eBpasuiickas), Herpo-
aBcTpasioniHast (3KBATOpHAJIbHAs), MOHTOJIOUTHAS
(a3maTcko-aMepuKaHcKasi). Bpems u mecto
BO3HHUKHOBEHUS YEJIOBEUECKUX Pac.
EnnHCTBO yenoBeueckux pac Y MeTh:
aHAJIM3UPOBATh U OLICHUBATH PA3IMUHbIE TUIIOTE3bI
0 CYIIIHOCTH, TPOUCXOXKACHUN KU3HU U YeJIOBEKa

Pazpen 4. Dxonorus

Tema 4.1. Dkojiorus
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15 DOkonorudeckue HakToOpbl U Cpeabl )KU3HU 2 2T 3uarb: OCHOBHBIE HKOJIOTMYECKUE TTOHATHUS,
[Momymsiust, cooOIecTBa, YKOCUCTEMBI 3aKOHBI.
buocdepa — rmobanpHas sKosI0orHUECKas CUCTEMa Binsinue 4enoBeka Ha OKpYKaroUlyro cpeny.
Bnusinue antpornoreHHbIX (hakTopoB Ha 6uochepy BiysiHie aHTPOIIOICHHBIX M COLIMAIbHO-
Brnusinue conmanbHO-IKOIOTHYECKUX (PAaKTOPOB Ha HKOJIOTMYECKUX (PaKTOpOB Ha Ouocdepy u Ha
3/10pOBbE YETIOBEKA 3JI0pPOBbE YETIOBEKA
Pasae 5. Buosiorus B :Ku3Hu 10
Tema 5.1.5M0TEeXHOJIOTHH B KU3HH KAKIOT0 10
16/ buotexHonOrNM B )KU3HU KKI10T0 OCHOBHBIE 2 2T 3HaTh: broTexHoorus Kak Hayka v MpoOU3BOJICTBO.

HaIPaBJICHUs COBPEMEHHOM OMOTEXHOJIOTHH.
DTHKa OMOTEXHOJIOTHYECKUX U TEHETHYECKUX
JKCIIEPUMEHTOB.

Pa3BuTHE NPOMBIILICHHOW OMOTEXHOJIOTHI U e
MIPUMEHEHHE B KH3HHU Y€JI0BEKa, MOMCK U aHAIU3

I/IH(I)OpMaI_[I/II/I N3 pas3JIMYHbIX HCTOUYHHUKOB (Haquas[ u

y4eOHO-Hay4Hasl IuTepaTypa, CpeICTBA MAaCCOBOU
nHpopmanuu, cetb IHTEpHET U Apyrue)

OcCHOBHBIC HANPABJICHHUS COBPEMEHHOM
OHOTEXHOJIOruU. MeTO/1bI OMOTEXHOJIOTHHU.
OOBEKTEI OMOTEXHOIOTMH. DTHKA
OHMOTEXHOJIOTHYECKUX U T€HETHYECKUX
JKCIIepUMEHTOB. [IpaBuia movcka u aHam3a
OMOAPKOIIOTHYECKON HHPOPMALIK U3 PA3TUYHBIX
MCTOYHUKOB (Hay4Has U yueOHO-Hay4YHas
JTUTEepaTypa, CpeACTBa MacCOBOM MH(OPMAIIHH,
ceTh VIHTEpHET U apyTue)

YMeTh OlleHUBATh ITUYECKUE aCTIEKThl HEKOTOPBIX
HCCIIEIOBAHUI B 001aCTH OMOTEXHOJIOTHUH
(KITOHUPOBaHKE, HCKYCCTBEHHOE OIUIOJJOTBOPEHHUE)
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17

JlaGopaTtopHnoe 3ansitue Ne 2 [loaroroBka
MHIUBUAYAIBHOTO POEKTa

2np

VYMeTh UCTI0NIb30BaTh MOJIyYE€HHbIE 3HAHUS Ha
npakTuke. [lepBblil 3Tal BBITOJHEHUS IPOEKTA:
O0630p TeM ydeOHOHCCIIEIOBATEBCKUX ITPOCKTOB.
Bri0op yueOHOMCCIIE0BATEIBCKOTO MMPOEKTA U3
IPEUI0KEHHBIX.
®opmMupoBaHUE KOMaH bl IPOEKTa. AJITOPUTM
BBITTOJIHEHUS TTPOEKTA.
Kaxnas rpynna BelOMpaeT 0JIuH U3 BApUAHTOB
y4eOHOMCCIIeIOBATEIbCKIX MPOCKTOB!
1. OnieHka KauecTBa aTMOC(HEPHOro BO31yXa
2. O1ieHKa KauecTBa [0YB METO10M
¢uToTECTUPOBAHUS
3. Oyenka kawecmea 600 NOBEPXHOCMHBIX
68000eM08 No
O0p2aHOIENMUYECKUM U PUSUKO-XUMUYECKUM
ceolcmeam
4. Bnusiaue [TAB Ha pocT U pa3BUTHE CEMSIH
BBICUIMX PAacTeHUN
5. BnustHue coneBoro 3arpsi3HeHHs Ha pocT U
pa3sBUTHE CEMSIH BBICIIMX PaCTEeHUN

1,2

18

Jlaboparopuoe 3amstue Ne 3 «IloaroroBka
obopynoBanuss W MarepuayioB. I[lomydeHue
AKCIIEPUMEHTATBHBIX JTAHHBIX,
cTaTucTHyeckas 00paboTKa JaHHBIX )

21p

Bmopod oman 6blnNOJIHEHUA npoekma. IOATOTOBKA
HE00X0IMMOM MOCY/Ibl U MaTepuana Jyis
HKCIIEPUMEHTA, IIPOBEACHNUE IKCIIEPUMEHTA,
nepuoandecKas MpoBepKa TEUEHUs SIKCIIEpUMEHTa/
cbop MarepHaiia B BBIOpaHHBIX TOUYKaxX 0TOOpa
poo

Tpemuii s5man @vlnoHeHUs. nNpoeKma. TOJIyuYeHHe
MNEPBHUYHBIX SKCIICPUMCHTAJIbHBIX TaHHBIX,

1,2
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MPOBE/ICHUE CTATHCTUYECKOH 00paboTKH
MOJTYYCHHBIX JIaHHBIX
19 JlabopatopHoe 3ausatue Ne 4 «BplisiBieHHE 2 211p Yemeepmuwiii 5man 8bINOJIHEHUSL NPOEKMA.: 1,2
3aKOHOMEPHOCTEH, POPMYIUPOBAHKE BEIBOJIOB U BBISIBIICHHC
MIPOTHO30B, OIIEHKA Ka4eCTBa HCCIIEyeMOro 00beKTa 3aKOHOMEPHOCTEH, POPMYTUPOBAHKE BBIBOJIOB U
0 pe3ysibTaTaM OMOIKOJIOTHYECKOTO aHAIN3a» MIPOTHO30B, OLICHKA KA4eCTBa UCCIICAYEMOTO
00BEKTa 0 pe3yibTaTaM OMOIKOJIOTHIECKOTO
aHaJmM3a
20 JIabopatopHoe 3ansTue Ne 5 3ammra mpoekTa. 2 2mp [IpencraBieHne pe3yabTaTOB BBHITTOTHEHUS 1,2
y4eOHOMCCIIeIOBATEIbCKIX IIPOCKTOB
(BBICTYILIICHUE C MTPE3EHTAIINEH )
Bcero 397+ 10JIP

* Il XapaKTepUCTHUKH YPOBHS OCBOCHUS yUeOHOT0 MaTepHaia HCIOIb3YIOTCs cleaytomue o003HaueHus: |

— 03HAKOMUTEIIbHBIN (y3HaBaHI/I6 paHeC U3y4YCHHBIX 06I>CKTOB, CBOI>'ICTB);

1 — penpoayKTHBHBIN (BBINOIHEHUE ACATEIBHOCTH M0 00pa3ily, MHCTPYKINH WIN TI0J PyKOBOJCTBOM); 3 —

HpO,I[yKTI/IBHHﬁ (HJ'IaHI/IpOBaHI/IC 1 CaMOCTOATCIIbBHOC BBIIIOJIHEHUE ACATCIbHOCTH, PCIICHUC HpO6J’IGMHBIX 3az[aq).
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3 YCJIOBMA PEAJIM3ALIUU TPOI'PAMMBI JTUCIHHUITIMHBI

3.1 TpeGoBanus K  MHHMMAJIbHOMY MATEPHATbHO-TEXHUYECKOMY
o0ecrne4eHu1o
Peanuzanus mporpaMMbl AMCUUIUIMHBL TpeOyeT Hanuuums  ydyeOHoOro kaOuHera -
buonoruu.

O6opynoBanue y4eOHOT0 KaOMHETa!

- pabouee MeCTO TpernoIaBaTes;

- paboume wMmecra, OOOpYIOBaHHBIE  IEPCOHATIBHBIMH KOMIBIOTEPAMHU IO YHUCIY
00ydJaromuxcs;

-y4eOHO-TIpaKTUYecKoe U YydeOHO-abopatopHOoe o0opymoBaHHEe (BeChl yueOHBIC C
THPSIMU, JIyIIa pydHasi, MUKPOCKOII JIAOOPATOPHBIN, KOMIUIEKT MOCY/bI U MIPHHAIICKHOCTEH ISt
MIPOBEICHUS JIAOOPATOPHBIX padoT);

- HaTJISTHBIC TTOCOOUS;

- yueOHO-MeToanuecKoe obecrnieueHre (ydeOHoe mocoOue, METOMUYSCKUE YKa3aHUs IS
CTY/ICHTOB, Pa3/IaTOYHBIC MAaTEPUAIIBI);

- KJITaCCHasl JIOCKa.

TexHuueckue cpencTra 00ydeHus:

- CpeAcTBa MyJIbTUMeaHa (IIPOSKTOP, IKPaH).

3.2 UndopmanuonHoe odecriedeHne 00yueHust

OcHoBHas nuTeparypa:

1. Tynsaxosa, O. B. buonorus : yue6nux : [16+] / O. B. Tynsakosa. — U3n. 2-e, crep. —
Mocksa ; bepnun : lupexr-Menua, 2019. — 450 c. : un., cxem., Tabn. — Pexum

JIOCTyMa: o IIOJIIIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=576759 2. Tynskoa, O. B. buomorus c
OCHOBaMHU JKOJIOTUH : yueOHoe nocodue : [16+] / O. B. Tynskosa. — U3na. 2-e, crep. — Mockaa ;
bepnun : upexkr-Menua, 2019. — 690 c. : un., cxem., Tabn. — Pexxum noctyma: mo moAnucKe. —
URL: https://biblioclub.ru/index.php?page=book&id=576760

JlononHUTENbHAS INTEPATYPA!

1. benses [. K., Ipmmmun I'.M., Ky3nerora JI.H. u np. buonorus (6a30BbIil ypOBEHB).
10 kmacc. — M., 2017.

2.  KoncrantuHoB B.M. buonorus. Y4eOHUK [uisi 00pa30BaTEeNbHBIX YUPEKIACHUIH
HAyYaJIbHOTO U CPEIHEr0 NPOopEeCCHOHATBLHOIO 00pa3oBaHus. — AKaJeMHUs.

HuTepHeT pecypcesl:
1. www. sbio. info (Bcs Ouonorus. CoBpemeHHass OHOJOTHS, CTaTbH,

HOBOCTH, OMOJTHOTEKA).
2. www. window. edu. ru (EmmHoe oOkHO gocTyma K 00pa3oBaTEIbHBIM

pecypcam MHTepHeTa 110 OHOJIOTHH).
3. www. biology. ru (buomorns B OrtkpbiToM KoUiemKe. CalT COIEPKHUT
AJIEKTPOHHBIN Y4eOHHK 10 Ononoruu, On-line TecTor).

4.  www. informika. ru (OnexkTpoHHbII y4eOHUK, OONBIION CIHCOK HHTEPHET-

pecypcoB).


https://biblioclub.ru/index.php?page=book&id=576759
https://biblioclub.ru/index.php?page=book&id=576759
https://biblioclub.ru/index.php?page=book&id=576759
https://biblioclub.ru/index.php?page=book&id=576759
https://biblioclub.ru/index.php?page=book&id=576760
https://biblioclub.ru/index.php?page=book&id=576760
https://biblioclub.ru/index.php?page=book&id=576760

4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSA JNCHUITIJIMHBI

KOHTpOJIb H OICHKa pE3yJIbTaTOB OCBOCHUA yqe6H0171 JUCHHUIINIMHBI OCYIICCTBIIACTCA
npenoaaBarcjicM B IIPOHECCC MPOBCACHUA TMPAKTHUYCCKUX W CCMHUHAPCKUX SaHHTHﬁ,
TCCTUPOBAHHA, 4 TAKIKC BBIIIOJIHCHUA O6y‘-IaIOH_[I/IMI/ICSI UHAUBUAYAJIbHBIX 3az[aHm”1, IIPOCKTOB,

HUCCIIENOBAHUMN.

Pe3ynabTaThl 00y4eHus (0OCBOEHHbIEC YMEHUS,
YCBOEHHbIE 3HAHMSA)

@opMBI U1 METOALI KOHTPOJIS |
OIleHKH  Pe3yJIbTATOB
o0yueHust

YMETb:

- OOBSICHATH poNib Ouonoruu B  (HOpMUPOBaHUU

HAay4YHOI'O MUPOBO33pPCHUA;

- pemarb 3JeMEHTapHble OHONOTHYECKUE 3aJ]layu;
COCTAaBJIATH 3JICMCHTAPHBIC CXCMbI CKPCIIMBAHUA U CXCMBbI
nepeHoca BENIeCTB M Tepelayd dHEPruM B 3KOCHUCTEMAax
(IlemM MMTaHWSA); OINKCHIBATH OCOOCHHOCTH BHAOB 11O
MOP(}OIOTUYECKOMY KPUTEPHIO;

- BBISBJIATH IPHUCIIOCOOJICHUSI OPraHU3MOB K Cpejie
O6I/ITaHI/I$[, HUCTOYHUKM W  HAJIWYHC MYTarcHoB B
OKpykaroImei cpezie (KOCBEHHO), aHTPOTIOTeHHBIE

M3MEHEHHS B DKOCHCTEMaX CBOEH MCCTHOCTH,

- CPaBHHMBATh OHOJIOTHYECKUE OOBEKTHI: XUMHUCCKUN
COCTaB TeJI XKUBOM M HEXUBOM IPUPOIBI, 3apOJBILICH
YeJoBeKa M JIPYTHX KUBOTHBIX, IPUPOJHBIE 3KOCHCTEMBI U
arpodKOCUCTEMBI cBOCH MECTHOCTH; IPOLIECCHI
(ecTecTBeHHBIH W HWCKYCCTBEHHBI OTOOp, TOJIOBOE U
Oecronoe pa3sMHOKEHHE) W JeNIaTh BBIBOJBI M 00OOIICHUS
Ha OCHOBE CPaBHEHUSI U aHANIN3A;

- AQHAJTM3UPOBATh M OLCHWBATH PA3JIUYHBIC THIIOTE3bI
O CYIIHOCTH, TIPOUCXOKACHWH O>KM3HM W 4YeNOBEKa,
ro0albHbIE DKOJIOTHUECKHE NpOOJIeMbl W HMX pelleHus,
TIOCJIEJICTBUSI COOCTBEHHOH JIESITEIbHOCTH B
OKpYKalolllel cpenie;

- n3y4daTrb HU3MCHCHU B OKOCHCTEMAX Ha

OHOIOTHYECKUX MOJICTISX;
OMOJIOTHYCCKUX
(yueOHUKax,
W3IaHUSX,

uHpOpMAIIHIO O
pa3MUYHBIX ~ MCTOYHUKAX

HAYYHO-TIOITYJISIPHBIX
KOMITBIOTEpHBIX 0azax, pecypcax cetd VHrepHer) u
KPUTHUYECKHU €€ OLICHUBATH;

- HAXOJIUTh
00BEKTaxX B
CIIPaBOYHMKAX,

- UCIIOJIb30BaTh NMPHOOPETEHHbIE 3HAHUS U YMEHHS B
MPAKTUYECKOM IEATEIBHOCTA U MOBCETHEBHOW KU3HU: AJIS
coOumoieHnst Mep PO(QUIAKTUKYA OTPABIICHUH, BUPYCHBIX U
Ipyrux  3a00JIeBaHMiA, CTPECCOB, BPEAHBIX IPUBBIUEK
(KypeHusi, alKOroJiM3Ma, HapKOMaHUH); PaBHJI MTOBEJCHHUS
B IPHUPOJHOM Cpele; OKa3aHUs IIEpBOM IOMOIIM IIPH
TpPaBMaTHUYECKUX, MPOCTYIHBIX W JPYrux 3a00JieBaHHSAX,
OTPABJICHUAX MUIIEBBIMU IPOAYKTAMH; OLICHKU ITHYECKUX
acCmeKTOB  HEKOTOPBIX  HCClefoBaHMM B oOmactu
OMOTEXHOJIOTUH

(KJI0HMpOBaHUE, UCKYCCTBEHHOE OILIOJOTBOPEHHUE).

OueHKa pe3yibmama 6blNOJIHEHUS 3a0anuil

OueHKa pesyibmama BblNOJIHEHUS]

NpAKmuyecKux 3a0aHuil

OueHKa pesyibmama GblNOJIHEHUS

NpAKmuyecKux 3a0aHuil

Oyenxa pe3yibmama 6blnOIHeHUS.
Badanuil

Oyenka pe3yibmama 8blNOJIHEHUs
Badanu

Oyenka pe3yiomama GbINOIHEHUs 3A0aAHULL

Oyenka pe3yibmama GbINOJIHEHUs
Badanul

Oyenka pesynomama
NPAKmuyecKux 3a0aHuil

BbINOJIHEHUS

27



3HaThb.

- OCHOBHBIC ITOJIOKEHUS] OMOJIOTUICCKUX TCOPHIA U
3aKOHOMEPHOCTEH: KIIETOUYHOU TEOPHH, DBOJIOIUOHHOTO
yaenus, yuenns B.W.Bepranckoro o 6nocdepe, 3aKOHbBI
I'.Menpens, 3aKkOHOMEPHOCTEH U3MEHYUBOCTH U
HACIIeICTBEHHOCTH;

- cTpoeHHe U (YHKIIMOHUPOBAHNE OMOJIOTHIECKAX
00BEKTOB: KJIETKH, TCHOB H XpOMOCOM, CTPYKTYPHI BUA U
IKOCUCTEM;

- CYyIIHOCTH OMOJIOTHYECKUX MPOIECCOB:
Pa3MHOKEHUSI, OTUIO0TBOPEHUSI, ACHCTBHSI
MCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOpa, OPMHUpPOBAHIE
MPUCTIOCOOICHHOCTH, MPOUCXOXKICHUE BUOB, KDYTOBOPOT
BEIIIECTB M NPEBpAIlCHUE SHEPTUH B KIIETKE, OpraHu3Me, B
3KOCUCTEeMax U onocdepe;

- BKJAaJ BbLAAOUIMXCS (B TOM YHCIIE OT€YECTBEHHBIX)
YUYCHBIX B Pa3BUTUC 6HOHOFH‘ICCKOI71 HAYyKH,

- OHOJIOTHYECKYIO TEPMUHOJIOTHIO ¥ CUMBOJIUKY

Tecmuposanue

Yemmuwiii onpoc

Yemmuwii onpoc,

mecmupoeaHue

Onpoc
300AHUAM

no

{HOUBUOY ANbHBIM
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