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1 MMACHOPT PABOYEN MPOT'PAMMBI YYEBHOM JUCIUILIMHBI

«buoJsorns»

1.1 Ob6saacTh NpuMeHeHHsI TPOrPaMMbI

Pabouas mporpamMma yueOHON AMCUUIUIMHEI SBISETCS YaCThIO MPOrPaMMBI TOATOTOBKU
CHEMAIMCTOB cpeaHero 3seHa B cooTBeTcTBUU ¢ PI'OC mo Bcem cnenuanbHOcTM CIIO.
35.02.04 TexHoJIOTHS KOMIUIEKCHOM NIepepabOTKU APEBECUHBI

1.2 Mecto y4eOHO#i AUCUMILIMHBI B CTPYKTYpe OCHOBHOIi mpodeccHoHATbHOI

o0pa3oBaTesIbHON  NpoOrpamMmbl:  IpoduibHas IUCLUUIUIMHA — 00111€00pa30BaTesIbHOM
[OJITOTOBKU
13 Hemn um 3agaum  y4eOHOIl JAMCUUILUIMHBI — TpPeOOBaHUSI K pe3yJbTaTaM

OCBOEHHSI Y4eOHOH IMCUMIIIIMHbI:

B pesynbTare ocBoeHUsI y4eOHOM NUCIUILIMHBI 00 YUaIOIIUIICS 10JI5KeH YMETh:

- OOBSCHATH PO OMOIOTUU B OPMHUPOBAHUU HAYIHOTO MUPOBO33PEHUS;

- peuiathb 3IEeMEHTapHbIe OMOJIOTHYECKUE 33/1a4H;

- COCTaBJIITH DJIEMEHTApHbIE CXEMbl CKPEIIMBAHMSI M CXEMbI IEPEHOCA BEIIECTB U
nepesavyy SHEPTUU B dKocucTeMax (Leny MUTaHus);

- ONHCHIBaTh 0OCOOEHHOCTH BHJIOB IO MOP(HOIOTHIECKOMY KPUTEPHIO;

- BBIABIATH MPHUCIOCOOJICHHS] OPTaHU3MOB K cpeie OOMTaHMsI, UCTOYHUKUA U HATHYUE
MyTareHOB B OKpYy’Karolllel cpene (KOCBEHHO), aHTPOIOI€HHbIE W3MEHEHHS B SKOCHUCTEMAax
CBOEH MECTHOCTH;

- CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI: XMMHUYECKHUU COCTaB TeJl )KMBOW M HEKUBOU
NPUPOJBI, 3apOJbIIIEH 4YeloBeKa M JAPYTHX JKMBOTHBIX, IPUPOJHBIE HKOCUCTEMBI U
arpoO’KOCUCTEMBI CBOEH MECTHOCTH; TPOLECCHl (€CTECTBEHHBIH W MCKYCCTBEHHBIM 0OTOOD,
MOJIOBOE U Oecroyioe pa3MHOXKEHHE) U JIeNaTh BHIBOABI U 0000IEHUSI HA OCHOBE CpPaBHEHHS U
aHanu3a;

- AHAIU3HMPOBATh U OLICHMBATH PA3JIMYHBIE TMIIOTE3bl O CYLIHOCTH, MPOMCXO0KICHUU
JKU3HH U 4YeJIOBEKa, IJI00AJbHBIE SKOJOTMYECKHE MpoOJeMbl U WX PELICHUS, MOCIEeICTBUA
COOCTBEHHOM JIeSITEIbHOCTH B OKpY»Karollel cpene;

- U3y4yaTh U3MEHEHHS B SKOCHUCTEMaX Ha OMOJIOIMUECKUX MOJEIIAX;

- HaxoAuTh MHPOpPMALHI0O O OHOJOTMYECKMX OOBEKTaX B PA3IMUHBIX HCTOUYHHUKAX
(yueOHUKaxX, CIPaBOYHHKAX, HAYYHO-TIOMYJIAPHBIX WM3/IaHUSAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
cetu IHTEepHET) U KPUTHUYECKH €€ OLIEHUBATD;

- HCINOJb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUYECKOMN NEATEIbHOCTH U
MOBCEHEBHOM KU3HU: I COOIIOAECHUS Mep MPO(QUIAKTUKYA OTPABICHUN, BUPYCHBIX U JIPYTHUX
3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK (KYpPEHHUS, aIKOT0JIN3Ma, HAPKOMAaHHUN );

- IpaBUJ MOBEJECHUS B IPUPOIHON CPELE;

- OKa3aHWs T[EepBOM TMOMOIIM TMpU TPAaBMAaTUUYECKUX, NPOCTYAHBIX U APYTUX
3a00JIeBaHUAX, OTPABJICHUSAX MUILEBBIMU IPOTYKTAMU;

- OLEHKM 3THYECKHMX aCleKTOB HEKOTOPBIX MCCIIEOBAaHHUM B 001acTH OMOTEXHOJIOIUU
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OIUIOI0TBOPEHHUE).

B pesynbrare ocBoeHUs1 y4eOHON AUCIUITIIMHBI 00yYaroIUICs J0JKeH 3HATh:

- OCHOBHBIE TOJOXEHHUS OHOJOTMYECKHX TEOPHMl M 3aKOHOMEPHOCTEH: KIETOYHOMN
TEOPHH, IBOJIOIMOHHOTO yueHus, yueHus B.M.Bepuanackoro o 6uocdepe, 3axonsl I.Menzaens,
3aKOHOMEPHOCTEN U3MEHUYNBOCTH U HACJIEACTBEHHOCTH;

- CTpoeHHE U (YHKUMOHHPOBAHUE OHOJOTHMUECKUX OOBEKTOB: KIETKH, T'€HOB H
XPOMOCOM, CTPYKTYPBI BUJIa U DKOCUCTEM;



- CYIIHOCTh OHMOJIOTHYECKHX MPOIIECCOB: Pa3MHOXKEHUS, OIUIOJOTBOPEHUS, NECHCTBHUS
UCKYCCTBEHHOTO W €CTECTBEHHOro  oTOopa, (OpPMHUpOBAHHE  MPHUCIOCOOICHHOCTH,
MIPOUCXO0KICHUE BUJIOB, KPYTOBOPOT BEILIECTB U MPEBPAILICHUE YHEPTUU B KJIIETKE, OPraHu3Me, B
JKOCHUCTEeMax U ouocdepe;

- BKJIAA BbIarommxcs (B TOM 4YHCIE€ OTEUECTBEHHBIX) YYEHBIX B Pa3BUTHE
OHOJOTUYECKON HAYKH;

- OHOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

OcBoenue coaepxaHusi ydeOHON AUCUUILINHBI «buonorus» o0ecrnedynBaeT JTOCTHKEHUE
CTYJEHTaMH CJIEAYIOUIUX PE3YJIbTaTOB:

JINYHOCTHBIX:

— c(hOPMHUPOBAHHOCTh YYBCTBA TOPJOCTH M YBaXCHHS K HCTOPUHU U JIOCTHIKECHUSIM
OTEYECTBEHHOM OMOJIOTHYECKON HAYKH;

— MPEACTABJICHUS O LIEIOCTHOM €CTECTBEHHOHAYYHOU KapTHHE MUPA;

— IIOHMMAHHE B3aMMOCBSI3U U B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAyK, MX BIIMSHUS HA
OKPYKaIOUIYIO Cpely, SKOHOMUYECKYIO, TEXHOJOTHUECKYI0, COLMATBHYI0 B 3TUYECKYIO c(hepbl
JIeATEIbHOCTH YEJIOBEKA;

— CIIOCOOHOCTH HCII0JIb30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHE
MUpa B 00pa3oBaTeNbHON U MPOPECCUOHANBHOMN AATeIbHOCTH;

- BO3MOXXHOCTH HMH(DOPMAIIMOHHOW Cpelsl IS OOCCICUEHUs TMPOJYKTUBHOTO
camMo00pazoBaHus;

— BIIAJICHUE KYJIbTYPOU MBIILUICHUSI, CIOCOOHOCTh K 000OIIEHUIO, aHATTU3Y, BOCTIPUATHIO
uH(pOopMaIiu B 00J1aCTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IIEJIX U BBIOOPY IMyTEHl €€ JOCTUKEHUS
B IpodeccuoHanbHOM chepe;

— CIIOCOOHOCTh PYKOBOJICTBOBATHCSA B CBOEH JEATEIILHOCTH COBPEMEHHBIMU MTPUHIIUIIAMU
TOJICPAHTHOCTH, JHAJIOTa M COTPYIHUYECTBA; TOTOBHOCTh K B3aUMOJCUCTBHUIO C KOJIJIETaMH,
paboTe B KOJUIEKTHBE;

— TOTOBHOCTb HCIIOJIb30BaTh OCHOBHBIE METObI 3AIIUTHI OT BO3MOKHBIX IOCJIEACTBUI
aBapui, KaracTpod, CTHXUHHBIX OCJICTBHIA,

— o0yaganue HaBbIKaMH 0€30MacHOil paboThl BO BPEMsl MPOCKTHO-HCCIIEI0BATENBCKON 1
HKCIIEPUMEHTATIBHON JAeSITETbHOCTHU, TIPU UCTIOIB30BAHUU JIA0OPATOPHOTO 000PYAOBaHUS;

— CHOCOOHOCTh HCIOJIb30BaTh MPHUOOPETEHHBIE 3HAHUS M YMEHHUS B IMPAKTHUYECKOM
JESTEIbHOCTH U TOBCEAHEBHOW JKM3HM MMl COONIOJEHUS Mep MPO(HUIAKTUKH OTPaBJICHMUIA,
BUPYCHBIX W JPYTrUx 3a00J€BaHUN, CTPECCOB, BPEIHBIX MPUBBIYEK (KYpEHHUS, AJKOTOJIM3MA,
HapKOMaHUH); TPaBUJI IOBEICHUS B IPUPOTHOU CpEIE;

— TOTOBHOCTh K OKa3aHHWIO TIEPBOM IMOMOIIM MPH TpaBMaxX, MPOCTYAHBIX U JIPYTrUX
3200JIeBaHUSX, OTPABIICHUSX MHUILEBBIMH MPOIYKTaAMHU;

MeTanpeaMeTHbIX:

— OCO3HaHHUE COIMAIbHON 3HAYUMOCTH CBOEH Mpodeccuu/crennarbHOCTH, 00aganue
MOTHBAIIUEH K OCYIIECTBICHUIO TPOPECCHOHATILHOMN A TEIHHOCTH;

— TIOBBIIICHHE WHTEIJIEKTYalbHOTO YpPOBHS B TIPOIECCE H3YYEHUS OHOJIOTHYECKHX
SIBIICHHI,

— BBIIAIONIUXCS TOCTHXKEHUI OMOJIOTHH, BOIIEIIUX B OOIIEUEIOBEYECKYIO KYIbTYPY;

— CJIOKHBIX M TPOTUBOPEYMBBIX ITyTEH Pa3BUTHS COBPEMEHHBIX HAy4YHBIX B3TJISJIOB,
UjeH, TeOpuil, KOHIENIIHA, TUIIOTE3 (O CYIIHOCTH U MPOUCXOKICHUH JKU3HU, YEJIOBEKa) B X0
paboTHI C pa3IMYHBIMU UCTOYHUKAMU WH(MOpMAINK;

— CIOCOOHOCTh OPTaHU30BBIBATH COTPYAHUUYECTBO €TMHOMBIIIIEHHUKOB, B TOM YHUCIE C
WCITOJIh30BAHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

— CIOCOOHOCTh TMOHUMATh MPUHIUIBl YCTOMYMBOCTH U TPOAYKTUBHOCTH JKHUBOUN
MPUPOIBI, TIYTH €€ W3MEHEHHWs MO/ BIUSHHEM aHTPONOTEeHHBIX (PAKTOpOB, CIIOCOOHOCTH K
CUCTEMHOMY aHalM3y T[JIOOANBHBIX OSKOJIOTHYECKUX MpoOJieM, BOMPOCOB  COCTOSTHUS
OKPY>KaIOIIEH Cpebl U PAIlMOHAIBHOTO UCTIOIB30BAHUSI IIPUPOTHBIX PECYPCOB;

— yMeHHEe OOOCHOBHIBATH MECTO M pOJIb OWOJNIOTUYECKUX 3HAHUN B MPAKTUYECKOU



JEATEIIbHOCTH JIIOJIEH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUN;

— OIpEAEIATh )KUBbIE OOBEKTHI B IPUPOJIE;

— TPOBOAWUTH HAOIIOACHHS 332 DKOCHCTEMaMHU C IEJbI0 MX OINUCAHUS WU BBISIBICHUS
€CTECTBEHHBIX U AHTPONOT€HHBIX U3MEHEHU;

— HaXOJUTh M aHATM3UPOBATH HHPOPMAITHIO O KUBBIX O0HEKTAX;

— CHOCOOHOCTh NPUMEHATH OHOJOTMYECKHE W DKOJIOTWYECKUE 3HAHUS IS aHalu3a
MPHUKIIATHBIX TPOOJIEM X03SMCTBEHHOM IeATEIHbHOCTH;

— CHOCOOHOCTH K CaMOCTOSITEIbHOMY TPOBEACHHUIO HCCIIEIOBaHUI, IOCTaHOBKE
€CTECTBEHHO-HAYYHOT'O JKCIEPUMEHTa, HCIIOJIb30BAHUI0 WH(GOPMAIMOHHBIX TEXHOJIOTHNA ISt
pelleHus] HayYHBIX U MPOQEeCcCUOHANbHBIX 3a/1a4;

— CcrmocOoOHOCTh K OIIGHKE ITHYECKUX ACHEKTOB HEKOTOPBIX HCCIIECNIOBAaHUN B 001acTu
OMOTEXHOJIOTHH (KIIOHUPOBAaHKE, HCKYCCTBEHHOE OILIOI0TBOPEHUE);

NnpeJIMeTHbIX:

— c(hOopMHUPOBAHHOCTh MPEJACTABICHUNA O POJIM U MecTe OHOJOTUU B COBPEMEHHOMU
Hay4YHOU KapTUHE MUPA;

— TMOHUMaHUE poau Ouonorud B (HOPMUPOBAHUM Kpyrozopa H (GyHKIHMOHAIHHOU
TPaMOTHOCTH ISl PEUICHUS IPAKTUYECKUX 3a/1a4;

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

— YBEPEHHOE MOJIb30BaHUE OMOIOTUYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

— BJAJCHHUE OCHOBHBIMH METOJAMHU HAYYHOI'O TO3HAHMS, HCIOJIb3yEMbIMU IpU
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB M IKOCHCTEM: OIHUCAHUEM, HU3MEpPEHUEM,
MIPOBEICHUEM HAOJIIOICHHIA;

— BBIIBJIICHHME U OLIEHKA AHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE;

— c¢(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH PE3YNIBTAThl OMOIIOTUYECKUX IKCIIEPUMECHTOB,
pelaTh dJIeMeHTapHbIe OMOJIOTUYECKUE 3aauu;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW TO3UIMH 110 OTHOIICHHUIO K OHOJOTHYECKOU
uH(pOpMaIIMHU, TOTy4aeMOU U3 Pa3HBIX UCTOYHUKOB, INT0OATBLHBIM SKOJOTHUYECKUM MpobdieMaM U
MYTSIM UX PELICHUSI.

TeXHHUK-TEXHOJIOT JOMKEH 00JIafaTh OOIMMU KOMIIETEHUMSAMH, BKJIIOYAIOIIUMHU B ceOs
CIIOCOOHOCTB:
Kon HaunmenoBauue o0IMX KOMIIETEHIIAN

OK 1. | [lonuMaTh CYIIHOCTh M COIMAJbHYIO 3HAYMMOCTh CBOeW Oynymed mnpogeccuu,
IIPOSIBIATH K HEM yCTOMYMBBIN MHTEPEC.

OK 2. | Opranu3oBbIBaTh COOCTBEHHYIO JI€STEIbHOCTh, BEIOMPATh THIIOBBIE METOJIBI U CIIOCOOBI
BBINOJIHEHHS NPO(ECCHOHAIBHBIX 3a/1a4, OLIEHUBATh X 3(PEKTUBHOCT M KAYECTBO.
OK 3. | [IpyuMate pemeHusl B CTAaHAAPTHBIX M HECTAHAAPTHBIX CUTYalMSX M HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. | OcymecTBisiTh TOWCK W WCMOJb30BaHME HWHQPOPMAIMHM, HEOOXOAUMOU  AJis
3¢ (GEKTUBHOTO BBIMOJIHEHUS NPO(PECCHOHANBHBIX 3a7ad, MPOPECCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHSL.

OK 5. | Ucnonb3oBaTh MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOIMH B
npogecCHOHATBHOM JesITeTbHOCTH.

OK 6. | PaGotate B KOJJIEKTHBE M KOMaHae, d3(PQPEKTUBHO OOIIATbCA C KOJJIEraMH,
PYKOBOJCTBOM, IOTPEOUTEIISIMHU.

OK 7. | bpats Ha ce0s OTBETCTBEHHOCTb 3a pabOTy 4WJIEHOB KOMaHbl (MOAYMHEHHBIX),
pe3y/bTaT BHIIOTHEHUS 3a1aHHUH.

OK 8. | CaMOCTOSTENHHO ONpENeNATh 3aauu MPOoQEeCCHOHATBHOTO M JIMYHOCTHOTO Pa3BUTHA,
3aHUMATHCSl CaMO0Opa30BaHUEM, OCO3HAHHO IUIAHUPOBATh MOBBIIIEHHE KBATH(DUKALIUY.
OK 9. | OpueHTHPOBAaTBECA B YCJIOBHSAX YacTOM CMEHBI TEXHOJOTHH B TpodeCcCHOHATHHON
JESITEIbHOCTH.




2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM JACIUILIAHBI

Buj yueOHoi1 padoThl

O0BbeM yacoB

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 167
Oo6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 117
B TOM YHCIIE:
TEOPETUUECKHUE 3aHATUS 78
MPAKTUYECKHUE 3aHATUS 29
nabopaTopHbIe PaOOTHI 10
CamocrosiTeibHast padoTa ody4aromerocs (B T.4. HHIUB.MPOEKT) 50
B TOM YHCIIE:
aHAJIUTHKA 4
COCTaBJICHHE KpoccBOpAa (Tecra) 6
PHUCYHOK/TUTaKaT 3
CO3JaHUE MAKeTa KIETKH 5
JICHTBHI BpEMCHH 10
WH]I.IIPOCKT 22
[TpomexyTouHas aTTecTanus: B opMe KOHTPOIBHOM paboTh 1 cemectp
JK3aMeHa 2 ceMecTp




2.1 TemaTu4ecKuii MJIAH U co/iep:KaHNe Y4eOHOI TUCHUILINHBI «bHoorns
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Paszoen 1. Knemka — cmpykmypuo-gynkyuonanvnan | 34
COUHUUA HCUBO2O
Tewma 1.1. Buosiorus Kak HayKa. 2
1. buomornss kak Hayka. OOmas XapaKTepHCTHKA 2 2T JlocTikeHHe pe3yinbTaToB: C(OPMUPOBAHHOCTh OK 02 1
YKU3HH. HpCZ[CTEtBJICHI/II/I O POJIM U MECTC OHOJIOTHH B COBPCMCHHOU
Hay4YHOU KapTUHE MHUpaA; IOHUMAHUE POJIN 6I/IOJ'IOFI/II/I B
hopMupoBaHUK KPyro3opa v HyHKIIMOHATBHOM IPaMOTHOCTH
JJIA peIICHUA MPAKTUICCKUX 3a/av;, IOHUMAaHNUE B3aUMOCBA3U
1 B3aMMO3aBUCHUMOCTHU €CTECCTBCHHBIX HAYK, UX BJIMAHUA HA
OKPYXAIONIYIO CPely, SKOHOMUUECKYIO, TEXHOJIOTUIECKYIO,
COIMANILHYIO M 9TUYECKYIO c(hephl e TENILHOCTH YeI0BeKa;
MpeaACTaBJICHUS O HGHOCTHOﬁ eCTeCTBeHHOHay‘IHOﬁ KapTuHE
MHpa.
3HAaTh: CTpOSHNE U PYHKIIMOHUPOBAHHUE OMOIOTHIECKUX
00BEKTOB: KJIETKHU, TCHOB U XpPOMOCOM, CTPYKTYPhI BUJAa U
3KOCHUCTECM.
YMeTh: 00BSICHIT POJIb OHOIOTHH B (HOPMUPOBAHUT
Hay4yHOI'O MUPOBO33PEHMUS.
Tema 1.2 O0mas XapaKTepuCcTHKA KU3HU 2




2. Pa3H006p33He ounocucrem. OOmas XapaKTEepPUCTUKA 2T 3HaTh: 0 pa3HOOOpasuu buocucreM. OpraHu3aIMo OK 02 1
JKU3HHU, CBOHCTBA JKUBbIX CHCTEM. OHOJIOTUYECKUX CUCTEM. ypf)BHI/I OpraHu3aIiu 6HOCHETCMZ OK 07
MOJIEKYJISIPHO-TEHETUUECKHUH, OpPraHOUIHO-KIIETOUYHBIH,
OpraHU3MEHHBIN, IONMYJIALIUOHHO-BUIOBOH, 3KOCUCTEMHBII
(6bnoreoneHoTHUeCKMiT), Onochepusrit. Hayku, n3ydaromrie
6uonornyeckue 00bEKTH HAa PAa3HBIX YPOBHIX OpraHU3aALUH
JKU3HU. BHOIOTHYecKy0 TEpMHHOIOTHIO M CHMBOJIHKY
YMeTh: 1aBaTh OOIIYIO XapaKTEPUCTHKY XKHU3HHU, OIMCHIBATH
CBOHCTBA JKMBBIX CHCTEM; IPOILIECCHI, TPOUCXOIAIINE B
6uocucremMax
Tema 1.3. buosiornyeckn BaskHble XHMHYCCKHE
COCAMHCHUA
3. Crpoenue u (bYHKI-U’H/I KJIETKH . 2T 3HaTh: XMMHUYECKUH cocTaB KieTku. Heopranuueckue OK 01 1
BEILECTBA KIETKH, HX OMOJIOTHYECKYIO POJIb. OK 02
OpraHudeckre BellecTBa KJIeTKU. broioruueckue moiumMepsl. OK 04
Bbenku. Ctpykrypa v GyHKIHN OCIKOBOH MOJICKYJIBI.
DepMEHTBI, IPUHLMII UX JEUCTBUS. YTJIEBOIBI.
buosornueckue GyHKIMH YIIEBOIOB.
Jlnmmmnet. O6muit mwian crpoerus. ['uapodmisHo-
runpodoOHBIe cBoiicTBa. Kimaccuukarys Tummmaos.
Bronornueckue Gpynkmmn mumunos. ATO.
Crpoenne monekyisl AT®. buomornueckue gpyukimn ATO
CP | Camocmosmenvras paboma: Uzyuenue 4cp C6op uHbOpMaHK 0 pa3HOOOpa3uu BUTOMUHOB 1 BAJ] B
(apMarieBTHYECKOTO pPhIHKA MO pa3HooOpasuto BA]J] CBOCM PCTHOHE
U BUTAaMHUHOB.
4. [Tpaktiueckoe 3anatue Ne 1 ButamuHbsl u 2np YMeTh: pa3nuyaTh BATAMHUHBI U OMOJIOTHYECKH aKTUBHBIC 1,2
OMOJIOTMYECKH aKTHUBHBIC N00aBKH, MX 3HAYCHHE B ni06aBKH, NOHUMATE HX SHAYEHHE B JKHSHH OPraHM3Ma
JKU3HH OpraHHU3Ma 4YCJIOBCKaA. I'umio- u aBUTaMHHO3BI ‘II?HOBeKa.
UII0- ¥ aBUTAMHHO3bI UX TOCIIE/ICTBHSI.
UX IMOCIICACTBHS.
Tema 1.4. CTpyKkTypHO-pYHKIMOHAIBbHAS OPTraHU3ALUSsA
KJIETOK
5. Knerounas reopusi. OCHOBHBIE TIOJIOKEHUS 2T 3HaTh: OCHOBHBIE TIOJIOKEHUS OMOJIOTMUECKHUX TEOPHUHA U OK 01 1
COBPEMEHHOH KJICTOYHON TCOPHH. 3akOHOMEPHOCTEH. Knerounyro teopuro (T. LlIBanH, M. 5 OK 02
[netinen, P. Bupxor). OCHOBHBIE MTOJIOKEHHUS COBPEMEHHOM OK 04

KJIETOYHOM Teopuu. TUIIBI KJIIETOK: 3YKapUOTHYECKAs U
npokaproTnieckas. CpaBHUTENBHYIO XapaKTEePUCTHUKY KIETOK




9YKapUOT (PaCTUTEIBHOM, )KUBOTHOM, TprOHOIT). CTpoeHue
MPOKapUOTHYECKOH Ki1eTKu. OCOOEHHOCTU CTPOEHUS
reTepoTpoHOI U aBTOTPO(HON MPOKAPUOTHYECKUX KIETOK.
Crpoenne ma3MaTiHdeckoi MeMOpaHsl. TpaHCIIOPT BEHIeCTB
yepe3 IIa3MaTHiecKylo MEMOpaHy: HaCCHBHBIA M aKTHBHBIH.
DHIOIUTO3: MHHOIHUTO3, (haroruros3. Jk3omuTo3. O60I0UYKa
WK KJIeTouHas cTeHKa. CTpyKTypy ¥ QyHKIIH KIETOYHON
CTCHKH PAaCTCHHA, TPHOOB

6. [{uromnasma. I{uro3ons. [luTockener. CTpOGHI/Ie u 2t 3uate: l{uronnasma. [{uro3zons. [{luTockener. 1
(YHKIUH OTHOMEMOPAHHBIX OPraHOUIOB KICTKH. OnHoMeMOpaHHBIE OPTraHOUIBI KJIETKH: YHAOIIIa3MaTHYCeCKast
cets (OIIC), anmapar ['onbaxu, IM30COMBI, TEPOKCUCOMBI,
Crpoenue u GyHKIUM HEMEMOPAHHBIX OPraHOUIOB
BaKyOJIH PaCTUTEIBHBIX KieTOK. CTpoeHue U QyHKIMH
KIICTKH OJTHOMEMOpaHHBIX OPTAaHOUIOB KIIEeTKH. KIIeTOYHBIH COK.
Typrop.
[TosryaBTOHOMHBIE OPTaHOM/IbI KJIETKH: MUTOXOHIPHH,
IUIACTHBL: XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIIIACTEI, HX
CTpOCHHE M QYHKIUH. SIIepHBIil anmapar KJIETKH, CTPOCHHE 1
(hyHKIHM.
HemeMOpaHHBIC OpraHOHUIBI KICTKH: PUOOCOMBL,
MHKPOTPYOOUKH, KJICTOUHBIH LeHTp. OpraHOUIbl JBHKCHHS:
PECHUYKH U KTyTHKH. CTpoeHne U GYHKINH HEMEMOPaHHBIX
OPraHOU/IOB KJICTKH
7. [Ipaktuueckoe 3anstue Ne 2 «CTpoeHue KIETKH 2mp [Iprobperenue onbITa NPUMEHCHNS TEXHUKH 12
(pacTeHHs, JKHBOTHbIC, TPHOB) U  KICTOYHBIC MHKPOCKOTTUPOBAHHSI TIPH BBITIOIHEHHH paboT. [loarotoBka
MHKPOIIpEnaparoB, HaOJ0IeHHE C TOMOLIBIO MHUKPOCKOTIIA,
BKIIFOUCHHU A (KanMaJ'I, KapOTHHOUBI, XJIOPOILIACTHI, .
BBISIBIICHHE PA3IHYHid MEXITy H3y4aeMBbIMH 0OBEKTaMH,
XPOMOILIACTBIL)» MHTEpIpeTalus HabJII01aeMbIX ABJIEHUH, (POPMYIUPOBAHHE
BBIBOJIOB
CP | Camocmossimenvnass paboma: Co3naHue MakeTa 5cp Co3znanue Makera KJIE€TKH U3 J1I000ro MaTepuana
KIJICTKHU
Tema 1.5. CTpykTypHO-pyHKIMOHAIBbHBIE (PAKTOPBI
HaCJIeACTBEHHOCTH
8. CTpOCHI/Ie XPOMOCOM. XpOMOCOMHBIfI Haﬁop KJIETOK, 2T 3Harh: CTpoeHHe XPOMOCOM. XPOMOCOMHBIN HA0Op KIETOK, OK 01 1
TOMOJIOTMUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, IFallJIONIHbIH OK 02

TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
TaruIONIHBIN U TUIUIONIHBIN HaOop. HykienHoBbIe
kucnorsl. [JHK u PHK.

U quIoionanbnid Habop. Hykiennoseie kucnotel. JJHK u PHK.
Crpoenue HYKJIEMHOBBIX KHCJIOT. Hyxneotuasl.
KoMmmementapusle  a3oTHcTble  OcHOBaHuUs.  IIpaBuiio
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Yaprapda. Crpykrypy JHK — naBoiiHas  crumpans.
Mecronaxoxaenue u ouosornueckue ¢pynkun JHK. JJHK-
skcneptusy. Bunst PHK. ®ynkiuu PHK B knetke

9. [Mpaktuyeckoe 3anstue Ne 3 Perrenue 3amau Ha 2mp YMeTh pemats ieMeHTapHbIe OHOIOTHIECKUE 3a/1a4H 1,2
OMpCACIICHUEC TOCIICAOBATCIbHOCTH HYKJICOTU/IOB,
AMHWHOKHCIIOT B MOJICKYJIC Oenka
10. [TpakTudeckoe 3anstue Ne 3 Pemenue 3a7a4d Ha 2np YMeTh peliath 3JeMEeHTapHbIC OUOJIOTHYCCKUE 3a1a41 1,2
OMpeaACIICHUEC TOCICAOBATCIbHOCTH HYKIICOTU/IOB,
AMHUHOKHUCIIOT B MOJICKYJIC Oenka
Tema 1.6. Ilpouecchl MATPHYHOTO CHHTE3A
11. | Peakuuu MaTpUYHOTO CcHUHTE3A. [Tpunnmn 2T 3Harb: Matpuunsiii cunte3 JIHK — pernukanus. [TpuHnumb OK 01 1
KOMIUIEMEHTAPHOCTH B  PEAKIMSIX MATPUYHOIO perumukanuu JJTHK. Mexanusm permukanuu JJHK. Penaparnus OK 02
JHK (nopemexaTtuBHas, mocTperiekaTuBHas). Peakuu
cHHTEe3a. Y CIIOBUS OMOCHHTE3a OeKa.
MaTpPUYHOTO CHHTE3a. [IpHHINIT KOMITIEMEHTAPHOCTH B
peakuusix marpuuHoro cunresa. JJHK u rensl. ['enernueckuit
KOJI, €ro CBOWCTBA. TPaHCKPHUIIIUS — MATPUIHBIH CHHTE3
PHK. Tpancnsamus u e€ sTamsl. Y cnoBus OMocuHTe3a Oenka.
Crpoenue T-PHK u xonupoBanue aMuHOKUCIOT. Poib
pubocoM B OMOCHHTE3€e OeKa
Tema 1.7. Hekiierounbie GopMBbI JKU3HH
12. BI/IPYCBI. BaKTepI/II/I. 061_]_13;[ XapaKTepI/ICTI/IKa. 2T 3HaTh: 3aKOHOMepHOCTeﬁ U3MECHYMUBOCTHU U OK 02 1
[onsTue mTaMM. Bupychl 1 GakTepuu: CXOACTBA 1 HACIIEACTBEHHOCTH; CTPOEHHE U GYHKIMOHUPOBAHHE OK 04
O6MOJIOrMYEeCKNX 0OBEKTOB: KJICTKH, TEHOB U XPOMOCOM.
pasiuiui Bupycsl — HekeTouHble HYOPMBI KHU3HU U OOJIUTaTHBIE
napa3uthl. CTPOSHHE MPOCTHIX U CII0XKHBIX BUPYCOB,
perpoBHpycoB, bakTepuodaros. XKusnennsrit ko JJTHK-
coaepxkamux BupycoB, PHK-conepkamux Bupycos,
6akrepuodaros. BUY, renatut uenoseka.
Bakrepun. O6myro xapakrepucTuky. [loHsTHE IITAMM.
CXOJCTBA M pa3Iu4usi BUPYCOB U OaKTEpHid:
13. HpaKTquCKOC 3aHsATHUE N(_) 4 BI/IPYCHBIC u 21‘Ip Ymeth pa60TaTB C JINTCPAaTYpHBIMU UCTOUYHUKAMHU, 1,2

OakTepuanbHble 3aboseBaHus. OOIIKME NPUHIMUIIBI
UCIIOJIb30BaHUS JIeKapCTBEHHBIX BEIIIECTB.
Oco0OeHHOCTH TPUMEHEHNS aHTUOUOTHKOB.

HaXOJUTh HHOOPMAIIHIO O OMOIOTHYECKUX 00BEKTaX B
Pa3TUYHBIX UCTOYHUKAX (yueOHUKAX, CIPABOYHUKAX, HAYIHO-
MOMYJISIPHBIX U3JIAaHUSX, KOMIIBIOTEPHBIX 0a3ax, pecypcax
cetn THTEpHET) M KPUTUYECKH €€ OI[CHUBATD.
[IpencrapneHne yCTHBRIX COOOMICHUH ¢ TIPe3eHTAIHEH,
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TMOATOTOBJICHHBIX IO MEPEYHIO UCTOYHHKOB,
PCKOMCEHAOBAHHLBIX MPETIOAaBaTCIIEM

14. [Mpaktuyeckoe 3anstue Ne 4  BupycHble u 2mp YMmeTs paboTaTh ¢ TUTEPaTypPHBIMA NCTOYHUKAMH, 1,2
GaxTepraibHble 3a6oseBaHus. OGLIME [PUHIAIEL HaXOJIUTh HH(POPMALIHIO O OMOIOTHIECKHX 0OBEKTaxX B
Pa3IMYIHBIX NCTOYHUKAX (YIeOHHMKaX, CIPAaBOYHUKAX, HAyIHO-
HUCIIOJIB30BaHUA JICKAPCTBCHHBIX BCIICCTB.
TIOITYJISIPHBIX M3/IaHUAX, KOMITBIOTEPHBIX 0a3ax, pecypcax
Oco0eHHOCTH MPUMEHEHUSI aHTHOUOTHUKOB. ceth VIHTepHET) M KPHTHUYECKH €€ OLIEHHBATb.
[IpexncraBneHne ycTHBIX COOOIIEHUH C Tpe3eHTaINEeH,
MOATOTOBJIEHHBIX I10 MIEPEUHIO HCTOYHHKOB,
PEKOMEHI0BaHHbBIX IPEIoJIaBaTelIeM
Tema 1.8.00MeH BemiecTB M NpeBpallieHue JHEPTrUu B
KRJIETKE
15. ACCI/IMI/IHHHI/IH U JACCUMMJISILINS — IBC CTOPOHBI 2T 3Hatb: Turbsl 0OMeHa BEUIECTB: aBTOTpO(bHLII‘/‘I u OK 02 1
MeTa6onu3Ma. THITbI 0OMEHA BEIECTB reTepoTpodHbIi, a3pOOHBIN 1 aHAPOOHBIH. DHEPreTHUECKoe
obecnieueHue KieTku: npespamieHne AT® B 0OMeHHbBIX
npoueccax. epMEHTaTUBHBIA XapaKTep peakLuid KJIETOYHOIO
MeTabos3Ma
16. HepBH‘IHLIfI CHHTC3 OPraHU4CCKUX BCIICCTB B 2T 3Harthb: 0 TMEPBUIHOM CHUHTE3€ OPraHNvYCCKUX BEIICCTB B 1
kietke. ILacTHIeckmii ooMeH. DOTOCHHTES. kietke. [Inactuyecknii oOMen. @oTocuHTe3. XeMOCHHTES.
o o AHa’poOHBIH SHEpreTHIecKnii 0OMeH. AHa’pOOHbIE
XemocuHTe3. AHa’pOOHBIN SHEpreTHYecKuii OOMEH. y y
OpraHu3Mbl. bposkeHue, aBTOTPOGHBIIH U TeTepOTPO(HBINA THIT
AHa>pOOHbBIC OPraHU3MBL. nutaHus. AHa3POOHbIE MUKPOOPIaHU3MBbI KAK 00BEKThI
OMOTEXHOJIOTHH. DTaIbl YHEPTETHYECKOT0 0OMeHa. [ mukonms.
buosornueckoe OKUCICHUE, WM KJIETOYHOE JbIXaHUEe
Tema 1.9. ’)KusHeHHblil HUKJ KJIeTku. Muto3. Meiio3 1
17. | KieTo4HBIN LUK, €r0 MIEPUOJBI U PETYIALUA. 2T 3Harb: KieTouHbIi LUK, €ro Nepuoibl U PEryJIALus. OK 02 1
Mutos. Meiios [Mepuomer mHTEpda3s! MX ocobeHHOCTH. JnddepenHnpanns OK 04
KJIICTKH U apecT KIETOYHOTO IUKIIA. J[eeHne KIeTKH — MHTO3.
Craanu MHUTO3a U IPOUCXOSINNE Iporiecchl. KaprokuHes u
uToknHe3. bruonornueckoe 3HaueHue Murosa. Meiio3 —
peaykunoHHoe AeneHue kietku. Craguu meitoza. Meitosz —
OCHOBA I0JIOBOTO pa3MHOXKeHUs1. [loBeJieHne XpoMOCOM B
Mmenose. Kpoccunrosep. buonoruueckuii cMpici Meiio3a.
DddexTsr Merio3a. Melio3 B )KU3HEHHOM ITUKJIE OPTaHU3MOB
CP | Camocmosmenvuas paboma: COCTaBICHHUE 4cp

KpoccBOp/ia 1o TeMe - MONeKyJIsIpHbIA YPOBEHb
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OpraHu3alnuu XKuBoro

Paznen 2. Ctpoenne u GyHKIHH OPraHu3Ma 41
Tema 2.1. CTpoeHne opranusma 11
18. | OgHOKIIETOUHBIE Opranu3Mbl. MHOTOKJICTOUHBIC 2 2T 3HaTh OCHOBHBIC TOHATHA: OIHOKIETOYHBIE OPTaHU3MEI. OK 02 1
OpTraHH3MEL. Kosnoxunanbhsie OPTaHH3MBI. MHOTrOKJIETOYHBIE OPTaHU3MBI. OK 04
B3auMocBs3b yacTeil MHOTOKJICTOYHOTO OpraHU3Ma.
DyHKIHUA.
Oyuxnus. Opraibl ¥ CHCTEMbI OPraHOB. ATNapaThl OPraHoB.
Opra#sl 1 CHCTEMBI OPTaHOB. AIIApaThl OPTraHoOB. T'oMeocTas opraHu3ma M ero moJepKaHue B IPoILecce
T'omeocTas opraHu3mMa M €ro noaJcpKanmuc B KUBHEICATCILHOCTH.
MMpOoHCCCC XU3HCACATCIIbHOCTHU.
19. OyHKIMOHATBHAS CHCTEMa OpraHoB. TKaHU 2 2T 3naTe: OYHKIIMOHATBHYIO CHCTEMY OpraHoB. TkaHH 1
pactenuii. TKaHH KUBOTHBIX U 4enoBeka. Oprausl pacrenuii. TkaHu )KMUBOTHBIX U YesioBeka. OpraHsl pacTeHHN.
N OpraHbl ¥ CHCTEMbI OPTaHOB JKUBOTHBIX U YEJIOBEKA.
pacrenuii. Opranbl U CUCTEMBI OPTAHOB KUBOTHBIX U 3
HA4YCHHUC OIIOPbI, ABMKCHUA, MIUTAHUA, AbIXaHUA, TPAHCIIOPTA
4CJIOBCKa. 3HaquHe OnopLI’ 'HBH)KGHHH’ HHTaHHH’ BCHICCTB, BBIJICIICHU A, 3allIUThI. 3Ha’~leHI/Ie MMPOSABJICHUA
JBIXaHUS, TPAHCIIOPTA BEIECTB, BBIICICHNS, Pa3IpaXUMOCTH M PETYIIALUN
3alllUThI. 3HaueHue IMPOABJIICHUA PA3APAKHUMOCTH U
perymsuun
20. CTpOCHI/Ie paCTI/ITeHBHOFO opraHH3Ma 2 2T 3HaTh: OpFaHbI paCTeHHﬁ. 3HaueHue OIIOPHI, IBMKCHUA, 1
MATaHWsA, AbIXaHWs, TPAHCTIOPpTA BEUICCTB, BBIACJICHUS,
3aIIUTHI.
21. HpaKTI/ILIeCKOG 3aHsIATHUE Ng 4 I/IMMYHI/ITCT. 2 2Hp YMeTh HaX0quTh I/IH(I)OpMaL[I/IIO 0 Onosornuecknx o0beKTax B 1,2
NH]eKHOHHbIe 3a001eBaHUS 1 ITHACMHS pa3MYHbIX HCTOYHUKAX (y4yeOHHKaX, CIIPaBOYHHMKAX, HAYYHO-
. MOMYJISAPHBIX U3JJAHUX, KOMITBIOTEPHBIX 0a3ax, pecypcax
Baxxueiimniue SMUACEMHU B UCTOPUH YCIIOBCUCCTBA.
ceTu IHTEpPHET) U KPUTHUYECKH €€ OLIEHUBATb.
Bakiunanus kak npoguiaktuka HHGEKIMOHHBIX I[IpencTaBneHye YCTHBIX COOOIIEHNUH ¢ Npe3eHTaLelH,
3a00JIeBaHUH. MOJTOTOBJICHHBIX T10 MEPEYHIO UCTOUHHKOB
22. | Tlpaktuueckoe 3austue Ne 4 IMMyHHTET. 2 2mp 12
I/IH(I)CKI_II/IOHHBIC 3a00JIeBaHus U SMUACMUS.
BaxHelimye snueMun B ICTOPUM Y€JI0BEYECTBA.
Bakmunarms kak npoduiakTuka HHPEKIIHOHHBIX
3a00J1eBaHU.
23. | IIpaktuueckoe 3anstue Ne 4 IMMyHHTET. 1 lup

Nudexuronnbie 3a0071€BaHUs U SMTUIEMUSL.
Baknelmue snuaeMUH B HCTOPUU Y€JIOBEUECTBA.
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Baknunanms kak npopuirakTHKa HHPEKIHOHHBIX
3a001€BaHUl.

Tema 2.2. @opmMbl pa3MHOKEeHUSI OPraHU3MOB 2
24, ®dopMbI  pa3sMHOKEHHUS OPraHuW3MOB. becrnonoe u 2 2T 3Hatb: DOpMBI pa3MHOKEHHS OpraHu3MoB. becnosoe u OK 02 1
T10JIOBOE PA3MHOKEHHE. MOJIOBOE pa3sMHOXkKeHue. Busl 6ecronoro pa3MHOXKEHHUS:
MpOCTOE JIeJICHNE HA/IBOE, IIOYKOBAHUE, PA3MHOKEHHE
CIIOpaMH, BETreTaTHBHOE pa3MHOXKEHHUE, ()parMeHTanusl,
KJIoHupoBaHue. [loroBoe pa3MHOKEHHE.
Tema 2.3.0OHTOreHe3 :KMBOTHBIX H YeJI0BEKA 2
TameTorenes y )KUBOTHBIX. CHepMaTOFeHCS u 4 4t 3Harb: ['ameTorenes y »kMBOTHbIX. ClIEpMAaTOr€HE3 U OOTEHES. OK 02 1
25. ooreses. CTPOCHHE [OJIOBBIX KIETOK. CrtpoeHue noJoBbIX KIeTOK. OIUIo0TBOpEeHNE U OK 04
26 SMOpHOHATILHOE Pa3BUTHE )KUBOTHBIX. [lapTeHoreHes.
OHJ'IO,I(OTBOpeHI/Ie u 3M6pI/IOHaJ'ILHOC Pa3BUTHUC M6
MOpuoresnes (Ha mpuMmepe naHieTHuka). Ctaauu
KUBOTHBIX. [lapTeHorenes. OmOpuorenes SMOpHOreHesa
Poct u pa3Butne ®)uBOTHBIX. [TocTIMOpHOHATBHBIH PocTt u paseuTHe KUBOTHBIX. [10CTIMOPHOHATBHBIN IEPUOL.
nepuo. [IpsMoe u HenmpsiMOe pa3BUTHE. [psimoe u Henpsimoe pa3BuTHe. PazBuTre ¢ MeTaMopdo3oM y
0eCII03BOHOYHBIX U TIO3BOHOYHBIX KHUBOTHBIX. CTamuu
MOCTAMOPHOHATIFHOTO Pa3BUTHS Y )KUBOTHBIX U YEIOBEKA.
[epromer oHTOTEHE3a YEeTOBEKa. broIornyeckoe CTapeHne u
cMmepTs. ['epoHTONOTHS
CP | CamocrosTensHas padbora 17 17¢cp
1 kype 2cemecTtp
Tema 2.4. OuTOreHe3 pacTeHuii 2
27 OHTOreHe3 PacTCHHH. 2 2T 3nate: [amerodur u ciopodut. PasmMHOKEHIE U pa3BUTHE OK 02 1
Ileproibl OHTOreHe3a PaCTeHHI Bozopocieil. Pa3MHoXkeHe U pa3BUTHE CIIOPOBBIX PACTEHUM. OK 04
Pa3mHOXkeHME U pa3BUTUE CEMEHHBIX pacTeHui. Poct.
[Teproibl OHTOrE€HE3a PacTeHHI
Tema 2.5. OcHOBHBIC NOHATHSI TEHETHKH 2
28 2 2T 3Hatb: OCHOBHBIC TEHETHUECKUE TIOHATHS U CUMBOJIBL. [ €H. OK 02 1

I'eneTuka kax HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYMUBOCTHU OPraHU3MOB.

I'enotun. @enotun. AnenabHbIe TeHBI. ATbTepHATHBHEIC
HMpU3HAKU. [JOMUHAHTHBINA U PELIECCUBHBIN MPU3HAKH.
I'omo3urora u rereposurora. Yucrast muaus. ['uOpuab.
OCHOBHBIE METO/IbI TeHETHKHU: THOPUI0JIOTHIECKUH,
LUTOJIOTHYECKUE, MOJIEKYJISIPHO-TE€HETUYECKUE
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Tema 2.6. 3aKOHOMEPHOCTH HACJIEIOBAHUSA

29 3aKkOHOMEPHOCTH 00pa30BaHus rameT. 3aKOHbI . 2T 3HaTh: 3aKOHOMEPHOCTH 00pa30BaHMs raMeT. 3aKOHHI [ . OK 02 1
Mennens Mennens: MororudpunHoe ckpemuBanue. [IpaBuio OK 04
JIOMAHUPOBAHUSA. 3aKOH €IMHO00Pa3UsI IEPBOT0 MOKOJICHHUS.
3aKoH pacIeIUICHUs MPU3HAKOB. [I[UTOIOrHUeCKrue OCHOBBI
MOHOTHOPHUIHOTO CKpEIIMBaHUsA. [ MIIOTEe3a YHUCTOTHI FaMeT.
AHanusupyrorniee ckpeuupanue. JJuruopuntoe
CKpCIIMBAHUE. 3aKOH HE3aBUCHMOTO HACIICIOBAHHS
npu3HakoB. [lomuruOpuaHOE HACIEA0BAHKE U €T0
3aKOHOMEPHOCTHU
30 [Mpaktuyeckoe 3anstue Ne 5 Perrenue 3amau Ha 2mp YMeTh: pemars JIeMeHTapHbIe OMOIOTHIeCKHE 3a0a4H. 1
OIIpe/IeIICHIE BEePOSITHOCTH BO3HUKHOBCHHS Pemenne 3a1a4 Ha onpeeNieHIe BEPOSTHOCTH
BO3HHKHOBEHUS HACJICICTBEHHBIX MPH3HAKOB IIPU MOHO-, [TH-,
HACJICACTBCHHBIX ITPHU3HAKOB.
MOJUTUOPUIHOM U aHAIM3HUPYIOMIEM CKPEIMBAHN,
CocraBienne reHOTUIIMYECKUX CXEM CKPEIUBAHUS COCTABJICHUE TEHOTHIINYECKHUX CXEM CKPEITHBAHHUS
Tema 2.7. B3auMopeiicTBHe reHOB
31 I'enotun kak neocTHas cucreMa. MHOXKECTBEHHOE 2t 3HaTh NOHATH: | €HOTHIT KaK I1eJI0CTHAs CHCTEMa. OK 01 1
JeiiCTBHIE TEHOB. MHoecTBEHHOE JIeHcTBUE TeHOB. [lnefioTponus. OK 02
MHoecTBeHHBIN ajuienn3M. B3auMoaeiicTBre ajiebHBIX
reHoB. KogomunupoBanue. B3anmoneiicTBre HeaiebHBIX
reHoB. KommnemenrapHocts. Onuctas. [loaumepus
Tema 2.8. CuenuieHHOe Hac/leJ0BaHUe NPU3HAKOB
32 3akonsbl T. Moprana. 2T 3Hatb: 3akoHsl T. Moprana. ClemieHHOe HaclIeI0BaHHe OK 01 1
IEHOB, HApYIICHUE CLEIUICHUsI. XPOMOCOMHAs TEOPUsL OK 02
HACJIEJICTBEHHOCTHU. | eHeTHYeCKoe KapTUPOBAHUE XPOMOCOM.
Hcnons30BaHre KPOCCUHTOBEPA /ISl COCTABIICHHUS
TCHETHYECKUX KapT XPOMOCOM
33 [TpakTiueckoe 3ansatue Ne 6 Pemenue 3aga4d Ha 2 mp YMeTh: pemaTh dJieMeHTapHbIe OHOJOTHYECKUE 3a/1aUl — 1,2
OTIpeIeTICHIE BEPOSTHOCTH BOSHHKHOBCHIIS He00X0 UM MO00p TeHETUUECKHX 3a7ad Ha OIpeieTIeHHe
BEPOSTHOCTH BO3HUKHOBEHUSI HACIICACTBEHHBIX MIPU3HAKOB
HACJICACTBCHHLIX MMPHU3HAKOB IIPpU CHCIIJICHHOM .
TIPY CIICTUICHHOM HACIICIOBAaHUU Y PACTCHHUI
HacCJI€J0BaHUU, CIOCIIJICHHBIX C ITIOJIOM, COCTAaBJICHHEC
TCHOTUITMYCCKUX CXCM CKPCIIMBAHUA
Tema 2.9. I'eneTnka nosa
34 XpOMOCOMHBIfI MEXaHU3M OIpe/ieNICHUs MoJa. 2T 3HaTh: XpOMOCOMHBIN MEXaHNU3M OPE/IEIICHHUS T0JIa. OK 01 1
AyYTOCOMSI H TTOJIOBBIE XPOMOCOMEIL. I'OMOTraMeTHbIH 1 OK 02

HaCHe}IOBaHI/Ie IMPU3HAKOB, CHCIIJIICHHBIX C ITOJIOM

reTeporaMeTHbli 1oJl. I'eHeTrnyeckas CTpyKTypa MOJIOBBIX
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XpOMOCOM. HacnenoBanue MPU3HAKOB, CHETIJICHHBIX C ITOJIOM

Tema 2.10. 'eHeTHKA YeT0BeKa

35 Kapuotun uenoBeka. MeToapl M3ydeHUs TE€HETHUKH 2T 3narb: Kapuotun uenoBeka. MeTonbl HM3yueHUS TE€HETUKU OK 01 1
YeJIOBeKa. YETIOBEKA: T€HEaJTOTUYECKUH, OJIM3HEIIOBHIH, OK 02
LIUTOTEHETHYECKUH, OMOXMMHUYECKUH, MOMYJISIIUOHHO -
HaCJ'Ie,I[CTBeHHBIC 3a00JIEBaHHS YEIIOBEKA. .
cratucTryeckuit. HacnmencTBeHHbIC 3a00JIcBaHUS YCIIOBEKA.
I'eHHBIe W XPOMOCOMHBEIC OOJIE3HM 4YelOBeKa. bone3Hu ¢
HACJIeICTBEHHOM MPeIPacToIOKEHHOCTHIO. 3HaueHue
MEIUIIUHCKOH TeHETHKA B TPEIOTBPAIICHUH U JICUCHUH
TeHETHIECKHX 3a00JICBaHNH YeIOBEKa
36 [Tpaktuyeckoe 3anstue Ne 7 Perrenue 3amau Ha 2mp YMeTh: pemars JIeMeHTapHbIe OHOIOTHIECKIEe 3a0a4H. 1
OIIpEACIICHUC BEPOATHOCTU BO3BHHUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB, UCIIOJIb3Ys METOAbI
I'CHCTHUKH YCJIOBCKA, COCTAaBJICHHUC I'CHOTHUIIMYCCKUX
CXEM CKPCIIMBAHUAA.
Tema 2.11. 3aKOHOMEPHOCTH U3MEHYHBOCTH
37 B33.PIMO,[[CI>’ICTBI/IC TEHOTHUIIA U CpeI[LI HpI/I 2T 3Hatb: B3aumonelcTBrEe TeHOTHUNA U CpCabl Ipu OK 01
dopmupoBanny deroruma. N3MEHIHBOCTD dhopmupoBarnu GeHoTHIA. I3MEHIHBOCTD MTPU3HAKOB. OK 02
KauecTBeHHbBIE U KOJIMYECTBEHHbIE PU3HAKK. BHibl OK 04
TIpU3HAKOB. W3MEHYNBOCTHU: HACJICICTBCHHAS 1 HEHACTICICTBCHHASI.
3axkon H.W. Basusosa. 3aKOH rOMONIOTHYECKHUX PSAIO0B B HAC/EICTBEHHOM
Buael myranuid. usMenunBocTr (H.W. BaBunos).
Moudukanuonsas, uix GEHOTUITHMYESCKAs] U3MEHYHBOCTD.
Poub cpenbl B MonubUKaIIMOHHOM n3MeHunBocT. Hopma
peakuuu npu3HaKka. BapualuoHHbIN psij U BapUalMOHHAs
KpHBasi. XapaKTepUCTHKa MOJAN(PHUKAIMOHHON U3MEHYNBOCTH
HacnencteenHnasi, Wiv TeHOTUNMYECKAsS U3MEHYHUBOCTD.
KoMOuHaTuBHast ©I3MEHUUBOCTD.
MyTauMoHHass W3MEHYMBOCTb. Bumbl MyTauuii: Te€HHBIE,
XPOMOCOMHBIE, T€HOMHbIE. [IpUUMHBI  BO3HMKHOBEHHS
MyTalMi
38 [TpakTrdeckoe 3ansaTue Ne 8 Pemenue 3a1a4q Ha 2np YMeTh: pemars 3JeMEHTapHbIC OHOIOTUIECKUE 3a/1a4H 1

OMpCACIICHUC TUIIa MyTalllU IIPU Mepeaadyc
HACJICACTBCHHBIX ITPHU3HAKOB, COCTABJICHUEC
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA
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Tema 2.12. Cestekunsi OpraHu3mMoB

39 Cernekiust Kak Hayka. ['eTepo3uc U ero MpUYrHbL. 2T 3uate: Cenekuus Kak Hayka. MeToapl CeJIeKIIMOHHO paboThI. OK 01
VcKyccTBEeHHBI 0T6OP. I'ereposuc u ero npuannbl. MckyccTBeHHBIH 0TOOD: OK 02
MaCCOBBI ¥ HHANBHAYAIBHBIH. DTarbl KOMOWHAITOHHOM
cenrexkun. Copt, mopojia, mraMm
ANTOpPUTMBI pelIeHUE 3agad Ha OIpeAeeHUE BO3MOXKHOTO
BO3HMKHOBEHHSI HACJIEJCTBEHHBIX IMPHU3HAKOB MO CEJEKIINH,
COCTaBJICHHE T€HOTHITNYECKHX CXEM CKpEITHBaHUSI
CP | Camocmossmenvras paboma: Ctpoenue u QyHKIIMA 2cp Cosnanne pucyHka / miaxara
OpraHusma
Pa3nen 3. Teopusi 3Bo11onnu
Tema 3.1. UcTopusi 3BOJTIOIIMOHHOTO Y4YeHUSI
40 HepBLIe DBOJIOLMOHHBIC KOHUCIIIINU. Pomb 2T 3HaTh: HepBbIe OBOJIIOIIMOHHBIC KOHICTIHH. OK 02
SBOJIIOLIHOHHOM TCOPHH B (i)OpMI/IpOBaHI/II/I HAy4HOM I'pagyanuctuueckas sBomtonoHHas konuenuus JX.b. OK 04
Jlamapxka. [IBmxkyniue cuisl sBoonnd. Kpeannonusm u
KapTUHBI MUpa .
tpanchopmusm. Cucremaruka K. Jlunnes u e€ 3HaueHHUE 115
(hopMHpOBaHUS UEH IBOJIOLNU
[peanockUIKY BO3HUKHOBEHHUS IapBUHU3MA. DBOIIOIHS
BUOB B Ipupoe. boprba 3a cymecrBoBanme. EcTecTBEeHHBIH
otOop. [luBepreHnus MpU3HaKOB M BUJ000pa30BaHuE.
OCHOBHBIE TIOJIO)KEHUSI CHHTETUIECKOM TSOPUH YBOJFOIIH
(CTD). Pomb 3BOMOIIMOHHON TEOpUH B (POPMUPOBAHHA
HAYYHOH KapTHHBI MUpa
Tema 3.2. Mukpo3BoJIOLHA
41 2T 3HaTh: MUKPOIBOIIOIHS ¥ MaKPO3BOIIONHNS KaK 3TaIbI OK 02

MUKpO3BOIIOLUSA U MAKPOIBOJIIOLUS KaK JTaIlbI
ABOJIFOLIMOHHOTO npouecca. [lomynsanunsa kak
JJIEMEHTAapHAasl €IMHUIIA DBOJIOLIUH.

JBuxymiye cuibl (pakTopbl) IBOJIOLHH.
MyTalnoHHbI| npoliecc U KOMOWHATUBHAS
M3MEHYMBOCTh. Murpanus. M3onsauus monyssmuii:
reorpaguueckas (IpoCTpaHCTBEHHas),
Ouosnoruueckast (penpoayKTUBHAS).
EcrecTBeHHbI 0TOOp — Hanpasisonmil Gpakrop
sBotoIMH. bopr0a 3a cyliecTBoBaHME Kak
MEXaHU3M JIEHCTBHsI €CTECTBEHHOT'O 0TOOPA B

9BOJIIOLMOHHOTO Ipolecca. ['eHeTHueckre 0CHOBBI
IBOJIIOIMH. MyTaluu 1 KOMOWHAIIMY KaK 3JIeMEHTapHBINA
9BOJIFOLMOHHBIA Matepua. [Tomyssamnus Kak sJieMeHTapHas
€/IMHMIIA SBOJIONNH.

Jsmwxymue cuitsl (hakTopsl) 3Bosory. MyTannoHHbIH
nporecc 1 KOMOMHATHBHAS N3MEHYMBOCTh. MHUrpanysi.
W3onsiums nomymsiumii: reorpaguyueckas (IIpocTpaHCTBEHHAS),
Omonornueckas (penpoIyKTHBHASA).

EctecTBeHHBIN 0TOOP — HAMIPABIAIOMNN (QaKTOP IBOIIOLIHH.
Boprba 3a cymecTBoBaHNE KaK MEXaHU3M JCHCTBUSA
€CTECTBEHHOT0 0TOOpa B nomyJsuusix. Bua u ero kpurepuu
(mpu3Haku). BumoobpazoBanue Kak pe3ynbTaT
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nomynsiuusix. Bua u ero kputepuu (IpuU3HAKH).
Bunoobpa3oBanue kKak pe3yibTaT MUKPOIBOIIOLUT

MUKPO3BOIIOLHUU
YMeTh: ONUCHIBATE OCOOEHHOCTH BHJIOB 110
MOP(OIOTHYECKOMY KPUTEPHUIO

Tema 3.3. Makpo3BoJiionus

42 MakpoaBostoriusi. POpMbI 1 OCHOBHbBIC HAITPABICHHS 2T 3uaTte: MakposBomorus. @opMbl 1 OCHOBHEIC HATIPABICHUS OK 02 1
makpoossoorun (A.H. Ceeprios). [Tytu Mmakpossoirormd (A.H. CeseprioB). [Tytu noctmxenns
. OMOJIOTUYECKOTO Mporpecca: apoMopdo3, UIuoaTanTaIHs,
JOCTHIKEHUS OMOJIOTHYECKOTO Tporpecca:
o01as gereHepanys. MeTo sl U3y4CHHsT MaKPO3BOIFOIIHH.
apomopdo3, uauoanantanus, o0Ias AereHepanms. 3axoH 3apopineBoro cxoacTsa (3axon K. Bapa).
Metoapl U3ydeHUsI MAKPOIBOIIOLUU. 3aKOH buorenernueckuii 3axoH (3. ['ekkens, @. Mromep). O61ue
3apojibiiieBoro cxojactea (3akon K. bapa). 3aKOHOMEPHOCTH (IIPABHIA) SBOTIOLUH
buorenernyeckuii 3akoH (3. ['ekkens, ©. Mromep).
OO011re 3aKOHOMEPHOCTH (ITpaBUJIa) SBOJIOIIMHI
Tema 3.4. Bo3HNKHOBeHNe ¥ pa3BUTHe KU3HHM Ha 3eMile
43 T'umnore3sl 1 TEOPUHU BO3HUKHOBEHUS JKU3HH Ha 2t l'unoTe3sl ¥ TEOpUM BO3SHUKHOBEHUS )KM3HHU Ha 3eMJie: OK 02 1
3emie. KpEannoHn3M, CaMOIIPOU3BOJIBHOE (CIIOHTaHHOE) OK 04
3apOoXKJICHNE, CTAlMOHAPHOE COCTOSIHUE, TAHCTICPMUS,
6monon3. Hagano opranmueckoii sBomormn. [losBieHne
MEPBEIX KIETOK. DBOMIONHUSI META00IM3Ma. DBOJFOIHS MEPBBIX
kieTok. [Ipokapuots! u 3ykapuotsl. IIpoucxoxaenue
MHOTOKJICTOYHBIX OPraHU3MOB. BO3HUKHOBEHUE OCHOBHBIX
I[APCTB 3YKapHUOT.
OCHOBHBIC YEPThI IBOJIIOIUH PACTUTEIHLHOIO MHpA.
OCHOBHBIC YEPThI YBOJIOIHH KHUBOTHOT'O MUPa
CP | Camocmosmenvras pa60ma.‘ JIeHTBI BpeMeHH 10 2cp [IpencraBneHre yCTHOTO COOOIIEHUS U JIEHTHI BPEMEHH 10
OCHOBHBIM 9TallaM BO3HUKHOBEHHS 1 PA3BUTHS OCHOBHBIM 3TaraM BO3HUKHOBEHHUSI U PAa3BUTHUS JKUBOTHOTO U
PacTUTENFHOTO MHpPA, TOATOTOBICHHBIX 10 MTEPEYHIO
JKUBOTHOT'O U PACTUTCIIBHOTO MUPA
HCTOYHHKOB, PEKOMEHIOBAaHHBIX TPENoaBaTeIeM
Tema 3.5. Ilpoucxo:kaeHne 4ea10BeKa — AaHTPONOTreHe3
44 AHTpOHOHOFI/IH. CXOI[CTBO U OTJIMYUA YCJIOBCKA C 2T 3HaTh: CUCTeMaTHYECKOE MOJIOKeHHE YenoBeka. CX0ICTBO OK 02 1
YeJIOBEKa C KUBOTHBIMHU. OTIIMUHS YEJIOBEKA OT )KMBOTHBIX. OK 04

YKUBOTHBIMH.
Yenoseueckue

Kontponbnas pabora. TeopeTnueckue acieKThI
ABOJIIOLIMU KU3HHU HA 3eMJI€ pachl.

[IpsiMoxo’kaeHNe M KOMITIEKC CBSI3aHHBIX C HUM IIPH3HAKOB.
Pa3BuTHe rosloBHOr0 M03ra U BTOPOM CUTHAJIbHOM CHUCTEMBI.
CooTHomeHne OHOJIOTHYECKUX M COIMANBHBIX (haKTOPOB B
AHTPOIIOTEHE3e

OCHOBHBIE CTaMM aHTponoreHesa. J|puonuTeKH — NpeaKu
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YeJIoBeKa U 4eJI0BeKooOpasHbIX 00e3bsiH. [IpoToanTpomn —
MPE/IIICCTBCHHUK YEIOBEKa. APXaHTPOIl — JPEBHCHIITIIA
yenosek. [laneoantpon — npeBuuii yenosek. Heoantpomn —
YEIIOBEK COBPEMEHHOTO THIA. JBOIIOIUSI COBPEMEHHOTO
YeIIOBeKa.

Yenoeueckne pacsl. OCHOBHBIE OOJBIIIE PACHL:
eBpomeonIHas (eBpa3HiicKast), HErpo-aBCTPATIOHIHAS
(3xBaTopraNbHasi), MOHTOJIONTHAS (a3MaTCKO-aMEepUKaHCKast).
Bpems 1 MecTo BOSHUKHOBEHHS YEIOBEUECKUX pac. EqmHCTBO
YeJIOBEYECKUX pac

VYMeTh: AHAJIM3UPOBATh U OLICHMUBATH PA3JIMYHBIC TUIIOTE3BLI O
CYIIHOCTH, NPOUCXOKACHUM KU3HNU M YCITIOBCKA

CP | Camocmosmenvras pa60ma: Jloknaap 2 2cp 3amura JICHT BpEMCHH U MEHTAJIbHBIX KapT B hopMmare
Tembl: BpeMst 1 IIyTH pacceseH s 4eIoBeKa 110 YCTHOT'O COOOIIEHHS, TOITOTOBIICHHBIX M0 TIEPEYHIO
IIJIAHETC HpHCHOCOﬁ]’ICHHOCTB YCJIOBCKA K pa3HbIM HCTOHHHKOB, PEKOMEHIOBAHPIX MPCIOAABATEACM
yCIIOBUSIM cpelibl. Biusinue reorpaguueckoit cpeibl
Ha MOP(OJIOTHIO U PU3HOJIOTHIO YETIOBEKA
Paznen 4. Dxonorus 20
Tema 4.1. Ikosiorndeckue pakTopsl U Cpeabl ;KU3HA 2
45 Cpe)lbl o0uTaHug OpPraHU3MOB. Knaccn@nxaum 2 21 3nate: Cpenpl OOUTaHUS OPTraHU3MOB: BOJHAS, HA3EMHO- OK 01 1
SKOJNOrHdecKHX (akTopoB. [IpaBmmo MuanMyma O BO3/YIIHAs, TIOYBEHHAsI, BHYTPHOpPraHu3MeHHast. Ou3HKo- OK 07
JInbuxa. 3axon TonepanTHOCTH B. [llendbopia XMMHYecKHe 0COOEHHOCTH Cpell 0OUTaHHUS OPTaHU3MOB.
) p ) pAa. ITpucnocoGeHnst OpraHU3MOB K XKM3HH B Pa3HBIX Cpeiax.
[MonsiTue sxonorudeckoro dakropa. Kiaccuduxarus
sKosioruueckux (akropos. [IpaBuno muaumyma 1O. JIubuxa.
3akon TonepantHocTH B. lllendopna
YMeTh: BBISIBIISITH IPUCIIOCOOJICHHSI OPTaHU3MOB K Cpefie
oOuTaHus
Tema 4.2. [lonyasinus, cood1ecTBa, IKOCUCTEMbI 2
46 Bunu MO YJISIITAH. BuorieHo3. DxocucTeMslI. 2 21 3HaTh: DKOJIOTHYECKAs XapaKTEPUCTUKA BHJIA U TIOMYJISIINH. OK 01 1
Tpoduueckue ypoBHH. TpodudecKkue ey u CeTH OKoornyeckas HUIIA BHJIA. DKOJIOTHIECKHIE XapaKTePUCTUKN OK 02
nomyssiiuy. CooOIiecTBa 1 9KOCUCTEMBI. brolieHo3 u ero OK 07

OcHOBHBIC ITOKa3aTeIN YKOCUCTEMEL. buoMacca u
MMpOAYKIHs. DKOJIOTHYECKHE mrupaMuabl YUCCII,

OmoMaccel u OHCPTHUHU. HpaBI/IJ'IO MUupaMuJbl SHCPTHUU.

AHTPONIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI.

crpykrypa (B.H. CykadeB). CBsi3u MeX 1y OpraHHU3MaMH B
6uoneHo3e. CTpyKTypHbIE KOMITOHEHTBI 9KOCHCTEMBI:
MPOAYICHTHI, KOHCYMEHTHI, peAyIeHTHL. Kpyropopot
BEIIIECTB ¥ MTOTOK SHEPTHH B 3KOocucTeMe. Tpodudeckue

19




YPOBHH.

AHTpONOTEHHBIE 3KOCUCTEMBI. Arpo3KocucTeMbl. OTaNYus
arpo’KOCHCTEM OT OHOTEOIEHO30B. Y pPOOIKOCUCTEMBI.
OCHOBHBIE KOMITOHEHTHI YPOOIKOCHUCTEM

YMeTh: COCTAaBISITh 3JIEMEHTAPHBIE CXEMBI CKPELINBAHUS U
CXEMBI ITEPEeHOCa BEIIECTB U NEPEeaul SHEPTUH B
sKOcHCTeMax (el MTUTaHus). Pemenne mpakTuko-
OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUH MO IIEPEHOCY
BEILIECTBA M SHEPTHUHU B HKOCHCTEMAX C COCTABICHNE
TpoHUYecKuX Lemei 1 mupamMua OMOMacChl U SHEPTUH;
CPaBHUBATh OHOJIOTMYCCKHE OOBEKThI: XUMUICCKHIA COCTAB
TeJ JKUBOU U HEXXUBOU IIPUPOJBL, IPUPOJHBIE SKOCUCTEMBL U
arpo3KOCHCTEMBI CBOCI MECTHOCTH; IIPOLIECCHI
(ecTeCTBEHHBIN U UCKYCCTBEHHBIN OTOOp, U JeTaTh BIBOIBI U
00001IeHNS HA OCHOBE CPaBHEHUSI M aHAIIN3a; U3ydaTh
M3MEHEHHS B 9KOCHCTEMax Ha OMOJIOTHUECKUX MOJETISX.

Tema 4.3. buocdepa - rinodanbHas
IKOJIOTHYECKAS CHCTEMA

47 EI/IOC(bepa. Pa3Butue npejacraBieHuit o GHQCq)epe B 2T 3HaTh: BKJIAJ] BBIJAIONIUXCS (B TOM YHUCIIE OTCYCCTBCHHBIX ) OK 01 1
Tpynax B.W. BepHasckoro. YYEHBIX B Pa3BUTHE OMOJIOTHYECKOW HAYKU; pa3BHTHUE OK 02
npezacTaBieHnit o onocdepe B Tpynax B.U. BepHanckoro. OK 06
['moGanbHbIE IKOJIOTUYECKUE TTPOOIEMBI 06 5 "
nactu Onocdeps! u e€ cocras. JKruBoe BenecTBo OHOCHEPEI OK 07
COBpPCMCHHOCTHU U IIYTHU UX PCHICHUA H ero (byHKHPH/I
3aKOHOMEPHOCTH CyIIecTBoBaHUs Orocdepsl. OcoOeHHOCTH
orocdeps! Kak ri100aLHON IKOCUCTEMBI. JIMHAMHYECKOE
paBHOBecHe B Ouocdepe. PurmuyHocCTs siBiieHuit B buocdepe.
KpyroBopoTsI BemiecTB 1 GHOr€0XUMHUYECKUE ITUKITBI.
I'moGanpHBIE 3KONOTHYECKHEe MPOOIEMbI COBPEMEHHOCTH H
MYTH UX pEIICHUs
Tema 4.4. Bansinue aHTPONOreHHbIX (PAKTOPOB HA
ouochepy
48 AHTpOHOFeHHBIe BO3JIENCTBHUS HA 6noc(bepy_ 2T 3HaTh: IpaBUIIa MMOBEACHUS B IPUPOIHON cpesie, UICTOYHUKH U OK 01 1
3arpsi3HeHue. PeleHie mpakTHKO- HaJIMYUE MYTareHOB B OKpYKaroliel cpene (KOCBEHHO). OK 02
o AHTpONOTeHHbIE BO3JIeHCTBHS Ha Oruocdepy. 3arps3HeHus OK 04
OPUCHTHUPOBAHHBIX 3a/JaHHUHU I10 COXPAaHCHUIO o
KaK BHJI aHTPOIIOT€HHOT'0 BO3/IeHCTBUS (XUMHYECKOE, OK 07

IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA MPOKUBAHUS

(usnueckoe, GHOIOTNMIECKOE, OTXO/IbI IPOU3BOJICTBA U
noTpeOsIeHNst). AHTPOIIOTEHHbIE BO3ICHCTBHS HAa aTMOc(epy.
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Bo3saeiictBust Ha ruapocdepy (3arps3HEHUs U UX HCTOUHUKH,
ucrouieHus Bon). BozneiicTBus Ha muTocdepy (aerpanaums
MOYBBI, BO3JICHCTBHE HAa TOPHBIE NIOPO/IA, HENPa).
AHTpOTIOTEHHBIE BO3/ICHCTBASA HAa OMOTHYECKHE COOOIIECTBa
(Jreca 1 pacTHTENbHBIE COOOIIECTBA, JKUBOTHBIH MHD)

CP | Camocmossmenvhas paboma: cOCTaBICHUE 2cp COCTaBIIEHHE KPOCCBOPAA
KpoCCBOpAa 110 pasacilty «bunoskomorusy
Tema 4.5. Bausinue coumajbHO-3K0JIOTHYECKHX
(l)aKTopOB Ha 3I0POBbLE Y€JIOBCKA
49 3Hopo]3},e U ero cocTapJistomue. Bpeaasie 2T 3Hatb: 370pOBbE U €0 cocTaBistone. GakTopsl, OK 02 1
TIPHUBBIUKIL MOJIOKUTEIBHO U OTPULATEILHO BIUSIOLINE HA OPIaHU3M OK 04
yenoBeka. OkazaHus EpBOM MOMOILIY PU TPABMATUYECKUX, OK 07
310poBbE U pabOTOCTIOCOOHOCTD.
MPOCTYAHBIX U IPYTUX 3a00JCBAHUSIX, OTPABICHUSIX
MUIIEBBIMU MPOAYKTaMHU BpeHbIe MPUBBIYKH: TOCICICTBUS U
npodunakrika. [I[pobaeMa TeXHOreHHbBIX BO3JCUCTBUI Ha
3/I0POBBE YEJIOBEKA (IJCKTPOMATHUTHBIC MOJIsA, OBITOBASI
XUMUs1, U30BITOYHBIC IIYMBI, PaUanus U T.I1.). AJanTaius
OpraHu3Ma YelioBeKa K (pakTopaM OKpYKaroIICH Cpe/Ibl.
3anUTHRIC MEXaHU3MbI OpraHu3Ma YeI0BeKa. 30POBbE U
paboTOCIOCOOHOCTD.
50 | JIaboparopuas pabota Nel “OmnpenencHue BUTAMHHA 21p [ToAroTOBKA BAPMAHTOB OIBITA, HAGIIOICHHE 32 1,2
Cs MPOAYKTax nuTagus’ Ka4eCTBEHHBIMH PEaKIMsIMU, 3aI0JIHEHHE Paboyei TaOHIIbI,
MHTEPIPETALs HAOII0JaeMbIX SIBICHHH, (DOPMYITUPOBAHIE
BBIBOJIOB
51 [MpunHIUIBEl GOPMHUPOBAHUS 370POBHECOEPETAIOIIETO 2T 3uate: [IpuHIAIEI hOpMUPOBAHKUS 3T0POBEECOEPETAFOIIETO 1
noBeieHys. BHOXUMUYECKUE aCTIeKThI noBesieHust. Gusnueckas akTUBHOCTD U 3[J0POBbe. [ pyrimb
310poBbsi. OCHOBBI 3aKaJIMBaHUs. BUOXHUMUUYECKHE aCTICKThI
pammonanbHoro nutanus. IIpasuna 6esonacHoro pauuoHanbHOro nuranus. [Ipasuna 6e30macHOro
HCIIONIb30BAHMs OBITOBBIX IIPHOOPOB 1 TEXHUYECKHIX HCIMONb30BAHUS OBITOBBIX IPUOOPOB U TEXHUYECKHX
YCTPOICTB YCTPOKCTB
YMeTh NCTI0Nb30BaTh MPHOOPETEHHBIE 3HAHNS U YMECHHUS B
MPAKTUYIECKOM ASSITEIPHOCTH U MTOBCEAHEBHOM KU3HU: IS
coOmroIeHusT Mep PO IIAKTHKH OTPABICHUH, BUPYCHBIX U
IpyTrux 3a00JIeBaHUi, CTPECCOB, BPEAHBIX MPUBBIYCK
(KypeHwusl, aTKOroin3Ma, HapKOMaHUH).
52 JlaboparopHas pabota Ne2 «BiustHre a0MOTHYECKUX 251p N3ydyenne MexaHM3MOB aanTalliy OpraHu3Ma 4ejJoBeKa K 1,2

(I)aKTOpOB Ha 9CJIOBCKa (HI/I3KI/Ie " BBICOKHUC

HU3KHUM U BBICOKHUM TEMIICPATYypaM U 00BIICHEHUE
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TEMIIEPATYPHI)»

MOJYYSHHBIX PE3YJIBTaTOB U (DOPMYJINPOBAHUE BHIBOJIOB
(IMMCBEMEHHO) € UCTIONB30BaHUEM HAYYHBIX MOHITUMN, TEOPUH U
3aKOHOB

Paznen 5. Buosiorust B sKM3HI 2
53 OCHOBHbBIC HaMpaBJICHUSI COBPEMEHHON 2 2T 3HaTh: BroTexHONIOTHs Kak HayKa U IPOU3BOACTBO. OK 01 1
GHOTEXHOIOIMH. DTHKA GHOTEXHOTOIHIECKHX 1 OCHOBHBIE HAIIPABIICHIS COBPEMEHHON OMOTEXHOJIOTHH. OK 02
Mertos! OnotexHonorud. OObEKTh OMOTEXHOJIOTHU. JTHKA OK 04
TCHETHHCCKIX SKCICPUMEHTOB. OMOTEXHOJIOTHIECKUX U TEHETHIECKUX IKCIIEPHAMEHTOB. OK 09
Pa3BuTHE NPOMBIIUIEHHON OMOTEXHOIOTHH U €€ I[IpaBuiia MoucKa U aHanM3a OMOdKOJIOrHIECKOH HH(OpPMALKH
IMPUMCHCHHUC B )KU3HHU YCJIOBCKA, IIOMCK U aHAJIN3 U3 pa3IMuHBbIX UICTOYHHUKOB (HayuHasi ¥ y4yeOHO-Hay4YHast
uH(pOpPMaLIUU U3 PA3IUYHBIX HICTOYHUKOB (HAy4YHas U JNIUTEPATypa, CPeACTBA MACCOBOH HH(OpMALKH, CETh
yueOHO-Hay4YHas JTUTepaTypa, CPeICTBAa MacCOBOM Huteprer u apyrue)
YMeTh OLIEHUBATh STHYECKUE aCIIeKThl HEKOTOPBIX
ungopmaiuy, cetb MHTEpHET U Apyrue) ucciaeq0BaHui B 001acTH OMOTEXHOJIOTHH (KJIIOHUPOBaHHME,
HCKYCCTBEHHOE OINIOJJOTBOPEHHE)
Paznen 6. Buoskosornyeckue ucciae 0BaHusA 12
Tema 6.1. OcHOBHBIE METObI 2
54 Mertoabl OMO3KOIOIrMYECKUX UCCIIEIOBAHUIA. 2 2T 3Harb: Hayunbrit Mmetoa. MeToibl GM09KOIOTHUECKHUX OK 01 1
MOHHUTOPHHT OKPYXKAIOIIE CPeJbI. HCCIICIOBAaHMIA: TIOJICBBIC, 1a00paTOPHBIE, OK 02
9KCIIEpUMEHTANIbHBIE. MOHUTOPUHT OKPY KaIOLIei cpeabl: OK 04
JIOKATBHBIH, PETHOHAIBHBIN U TIT00ATEHBINA OK 07
MeTomp! moucKa, aHai3a 1 00padOTKH HH(POPMAITIH O
MPOEKTE B PA3JIMYHBIX HCTOUHUKAX
Tema 6.2. BHOIK0JIOTHYECKHIi IKCIIEPUMEHT 10
55 [TpakTiaeckoe 3ansatue Ne 9 [Toaroroska 2 2np ‘YMeTh UCI0JIb30BaTh MOJIy4eHHBIE 3HAHUS Ha MIPAKTHKE. OK 01 1,2
MHIMBHIYaIbHOTO IPOCKTA IlepBer1if aTan BeimonHeHU poekTa: O630p TeM yueOHO- OK 02
HCCIIeI0BaTEIbCKUX NPOEKTOB. Bbibop yueOHO- OK 03
HCCIIE0BATENBCKOTO MTPOEKTA U3 MPEJIOKEHHBIX. OK 04
®opMUpOBaHKE KOMaH/IbI IPOEKTa. AJITOPUTM BBIIIOJHEHHS OK 05
IIPOEKTA. OK 07
Kaxnas rpynma BeIOMpaeT 0JJ1H U3 BapuaHTOB y4eOHO- OK 08
HCCIIEN0BATENBCKUX ITPOEKTOB: OKO09

1. Ouenka kauecTBa aTMOC(HEpPHOTO BO3AyXa

2. OrieHKa Ka4ecTBa II0YB METO/JOM (PUTOTECTUPOBAHHMS
3. Oyenka xauecmsa 600 NHOBEPXHOCMHBIX 000EMO8 HO
Op2aHONenMUYecKUM U QUIUKO-XUMULECKUM CEOLICIMBAM
4. Biimstane 11AB Ha pocT 1 pa3BUTHE CEMSH BBICIITHX
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pacTeHui
5. BausiHue cosieBOro 3arpsi3HEHNUs] HA POCT U pa3BUTHE CEMSH
BBICIINX PAaCTEHHUH
CP | Camocmosmenvuas paboma: aauBU Iy aIbHBIN 10 10cp O00CHOBaHNE aKTyaJbHOCTH BBIOPaHHOW TeMbI. BhISBICHHE
IPOEKT poOJIeMBI HCCIIeIOBaHMS, (HOPMYIHPOBAHUE THIIOTE3HI.
Bri6op MeTonoB uccnenoBanus. Beioop Touek otdopa mpod
Ha TeppUTOpUH uccienoBanus. [loctaHoBKa Lenei u 3anad
uccnepoBanua. Onpenenenue GopMbI IPEICTABICHUS
pe3ysbTaToB HccaenoBanus. OnpenesieHue 3TarnoB U
COCTaBJICHHE TUIaHA MCCICAOBAHNUS
56 Jlabopatoproe 3ansatue Ne 3 «[ToaroroBka 2 2mp Bmopoii sman evinonnenus npoexma: moaroToBKa 1,2
0GOpYIOBAHHUS H MATCPHAIIOBY HEoOX0IMMOH MOCYIbl U MaTepuaa JJisi SKCIepHUMEHTa,
MPOBECHUE IKCIIEPUMEHTA, IIEPHOIYECKas IIPOBEpKa
TEUeHHs IKCIIepUMeHTa/ cOOp Marepuaia B BBIOpaHHBIX
TOYKax 0TOOpa mpood
57 Jlaboparopnoe 3ansarue Ne 4 «llomyuenue 2 2mp Tpemuii sman evlnonHeHUs NPOEKMA: TONYICHHE TIEPBUYHBIX 1,2
SKCIICPUMCHTAJIbHBIX JAHHBIX, CTATUCTUUCCKAA SKCHEPUMEHTAIbHBIX JAHHBIX, TPOBEJACHUE CTATUCTUUECKOI
06pa60TKa JAHHBIX)» 00paboTKU MOJTyYSHHBIX JaHHBIX
58 | Jlabopatopuoe 3austne Ne 5 «Bpissnenue 2 271p Yemeepmulil 5man 6bINOIHEHUs NPOEKMA. BbIABICHUE 1.2
3aKOHOMepHOCTeI71, (I)OpMyJII/IPOBaHI/Ie BBIBOJIOB 1 3aKOHOMEpHOCTEH, (HOpMyITHPOBaHUE BEIBOJIOB U IPOTHO30B,
HpOFHO3OB, OIICHKA Ka4ye€CTBAa I/ICCJ'ICI[yeMOFO 06’BCKT3 OILICHKA Ka4yeCTBa UCCIICAYEMOTO 0o0BeKTa 1o pe3yabTaTamMm
10 pe3ysbTaTaM OMOIKOJIOTHYECKOT0 aHAIN3a» GroaKoIOrECKOro 2Ha3a
CP | Camocmosmenvnas paboma: MOATOTOBKA 2 2cp
Ymemv pabomame ¢ komnviomepom
MMPE3CHTAINH ITPOCKTA
59 [Mpaktuyeckoe 3anstue Ne 9 3amura MpoeKTa. 2 2mp [IpencraBnenne pe3yabTaToOB BHIOTHEHUS YI€OHO- 1,2
HCCIIEI0BATEIbCKUX IPOEKTOB (BBICTYILUICHHE C
Tpe3eHTaImei)
Bcero 7871+2911P+10JIP

* [l XapaKTepUCTUKH YPOBHS OCBOCHHUS YU€OHOTO MaTepHaja UCIOIb3YIOTCs ClIeAyIoNIe 0003HaYeHNS:
1 — o3HaKOMUTENHHBIH (y3HABaHNE paHee N3yUYCHHBIX 00BEKTOB, CBOICTB);
1 — penpoayKTUBHBIN (BBIIOIHEHUE JAESTEIBHOCTH IO 00pasily, HHCTPYKIUHU WM MOJI PyKOBOJICTBOM);

3 — NPOIYKTUBHBIN (IUIAHUPOBAHKUE U CAMOCTOSTEIBHOE BBIIIOJIHEHHE JIESITEIbHOCTH, PELICHUE MTPOOJIEMHBIX 3a/1a4).
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3 YCJIOBUA PEAJIMBALINU ITPOT'PAMMBI TN CHHUITIJIMHBI

3.1 TpebGoBaHusi K MUHUMAJIbHOMY MaTepPHAJILHO-TEXHUYECKOMY 00ecIeYyeHH 0
Peanuzanuss mporpammbl IUCHUILIMHBI TpeOyeT Hamuuyus  ydeOHoro kaOuHera -
buonorumu.

O6opynoBanue yueOHOro kKabuHeTa:

— pabouee MECTO Mpero/iaBaTels;

— paboumne MecTa, OOOpYZOBaHHBIE TEPCOHAIBHBIMH  KOMIIBIOTEPAMH IO

YHUCIy 0O0y4Yaronuxcs;

- y4eOHO-TIpaKTHUECKOoe U ydeOHO-IabopaTopHOe o0OpymoBaHue (Bechl ydeOHbBIE C
THPSIMU, JIyIIa py4dHasi, MUKPOCKOII JJAOOPAaTOPHBIN, KOMILICKT MOCY/IbI ¥ PUHAIICKHOCTEH s
pOBEICHUS J1Ta0OPaTOPHBIX PaboT);

- HaTJISIHBIC TTOCOOuS;

- yueObHO-MeToanuecKkoe obecriedeHrne (yueOHOoe mocodre, METOAMYECKUE YKa3aHHsl IS
CTY/ICHTOB, pa3J]aTOYHbIC MATEPUAIIBI);

- KJIacCHasl J0CKa.

TexHnueckue cpeacrTsa o0yyeHUs:
- cpencTBa MylbTUMeana (IPOEKTOP, IKPaH).

3.2 UndopmanmnoHHoe obecnievyeHne 00y4eHust

OcHoBHas nUTEpaTypa:

1. TynsakoBa, O. B. buonorus : yue6nuk : [16+] / O. B. Tynsakosa. — U3n. 2-e, crep. —
Mocksa ; bepnun : upexkr-Menua, 2019. — 450 c. : wi., cxem., Tabin. — Pexxum nocryna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576759

2. TynsxoBa, O. B. buonorust ¢ ocHOBaMH JKOJIOTHU : ydeOHOe mocobue : [16+] /
O. B. Tynskosa. — 1U3x. 2-e, crep. — Mocksa ; bepnun : lupekr-Menua, 2019. — 690 c. : un.,
CXEeM., TadI. — Pexum JIOCTYTIA: o MTOIMHKCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=576760

JlonoyHUTENbHAS JINTEpATypa:

1. Asuzoga, U. 10. CamocTosaTensHas paboTa CTYJAECHTOB Ha JAOOPATOPHBIX 3aHIATHSIX 10
MeTouKe o0ydeHust ouonoruu (pasgen «OOmas Ouonmorus») : yueOHoe mocobue : [16+] /
N. 10. A3uzoBa, A.Jl Jleeuenko ; Poccuiickuii TrocyJapCTBEHHBIM  I€JaroruyeckKuii
yauBepcuter uM. A. WM. T'epnena. — Cankr-IlerepOypr : Poccuiickuii rocynapcTBeHHBIN
negarornueckuii yausepcurer uM. A.M. T'epuena (PI'TIY), 2020. — 248 c. : un. — Pexum
nocryna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=692359

2. TynskoBa, O. B. M30panHblie Bonpockl o011e 6ronoruu : yuedHoe nocoodue : [16+] /
O. B. Tynskosa. — U3n. 2-e, crep. — Mocksa ; bepnun : lupekr-Menua, 2019. — 147 c. : cxem.,
ni., Tab1. — Pexum JOCTyTa: 1o MOJIITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=576761

3. CoBpeMeHHBIC TTPOOIIEMBI OHoTOTHH ((Hu3uosorus) : yaeoHoe mocobdue : [16+] / aBT.-
coct. JI. A. Bapnu, H. H. Komxko, 1. JI. Bacuibuenko ; KemepoBckuil rocyaapCTBEHHBIN
yHuBepcuteT. — KemepoBo : KemepoBckuii rocyiapcTBeHHBINH yHUBEpCHUTET, 2019. — 155 ¢. @ mit. —
Pexxum noctyna: mo noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=600315

4. Pacturensubiii mup Asmarckoit Poccum / rin. pex. B. II. CenenbHHMKOB ; yupen.
Cubupckoe otnenenue Poccuiickoit akajgemun Hayk, LleHTpanbHbIi cuOMpCKuil G0TaHWYeCKUit
cag CO PAH. — HoBocubupck : CO PAH, 2021. — Ne 4. — 85 c. : cxewm., wi., Tabin. — Pexxum
noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=68548

5. ConManbHO-9KOJIOTHYECKHE TEXHOJOTMU : TPHPOJAa U YEJNOBEK: 3KOJIOTHYECKUE



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=692359
https://biblioclub.ru/index.php?page=book&id=576761
https://biblioclub.ru/index.php?page=book&id=600315
https://biblioclub.ru/index.php?page=book&id=685489

uccnenoBanus / rin. pea. M. B. Kocruna ; ydpen. um uza. MOCKOBCKHI Iegarormyeckuit
rOCYJIapCTBEHHBIN yHHBEpCUTET. — MockBa : MOCKOBCKHMI MEAarorn4eckuii rocy1apCTBEHHBIN
yauBepcuter (MIITY), 2020. — Ne 2. — 129 c. : un. — Pexxum npocrtyna: mo MOAMHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=614426. — ISSN 2500-2961. — Tekct :

AJIEKTPOHHBIM.

WuTepHer pecypcsl:

1. https://www.tutoronline.ru/webinary/webinary-po-biologii

2. www.biology. ru (buosorust B OTkpeiToM Kosutemxke. CalT COAEPIKHUT AICKTPOHHBIN
yueOHHK 1o 6uonorun, On-line TecTh).

3. https://ig2u.ru/tests/26
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https://biblioclub.ru/index.php?page=book&id=614426

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIVINHBI

KonTpoas #  omeHka  pe3ylnbTaToB

OCBOCHU

yaeOHOM JHUCLMIIIAHEI

OCYHICCTBJIAACTCA IMPCIOAaBaTCIIEM B MPOLECCE MPOBCACHUSA MPAKTUUCCKUX U JIa60paTOpHLIX
SaHHTHﬁ, TECTUPOBAHHUA, a TAKXKC BBIIIOJIHCHUA O6y‘IaIOH_[I/IMI/IC$[ HHAUBUAYAJIIbHBIX SaﬂaHHﬁ,

MIPOEKTOB, UCCIICIOBAHUIA.

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

@®opMbI U METOAbI KOHTPOJIS U
OLIEHKHU Pe3yJIbTaTOB
00y4eHust

YMETbh:

- OOBSICHATH poNb OWonoruu B (POPMHUPOBAHUH
HAYYHOTO MHUPOBO33PECHHUS;

- pemaTh >JIEMEHTAapHbIE OHOJOTHYECKHE 33/1a4H;
COCTABJIATh DJIEMEHTAPHbIE CXEMbl  CKPCIIUBAHUS WU

CXEMbI IICPCHOCA BCHICCTB U IEpcaadd OSHCPruu B

9KOCUCTEMAX (uenu MUTaHUS); OIUCHIBATH
0COOEHHOCTHU BU/JIOB o MOP(OIOTHIECKOMY
KPUTEPHIO;

- BBISIBJISITH  TIPUCIIOCOONIEHUSI OPraHu3MOB K Cpene
06I/ITaHI/I$I, HUCTOYHHUKHW W HAJIHUYHUC MYTarcHoB B
OKpyKaromiei cpene (KOCBEHHO), aHTPOIOTCHHBIC

M3MEHEHHUS B 9KOCHCTEMAaxX CBOEH MECTHOCTH;

- CPaBHMBAaTh OMOJIOTMUYECKHE OOBEKTHI: XUMUYECKUM
COCTaB T€Jl KUBOW M HEXKWUBOW IIPUPOIBI, 3aPOJBIIICH
4eJ0OBeKa M JOPYI'MX  JKMBOTHBIX,  IPUPOJHBIE
DKOCHUCTEMBl M arpOdKOCHCTEMBI CBOEH MECTHOCTH;
nporecchl (€CTECTBEHHBIH W HCKYCCTBEHHBIH 0TOOD,
H0JIOBOE U OECIoyIoe pa3sMHOXKEHUE) U JeIaTh BBIBOJbI
1 00001IEeHNs HA OCHOBE CPAaBHEHHSI U aHAJIN3a,;

- AaHAJIM3UPOBATH U OLICHUBATh Pa3JINYHbIE TUIIOTE3HI O
CYILHOCTH, IIPOMCXOXXICHUU JKU3HM U YEIIOBEKa,
rJ100aIbHBIE AKOJIOTMYECKHE MPOOIEMBbl U UX pEIICHUs,

MOCIIEACTBUS coOCTBEHHOM NeSATETLHOCTH B
OKpYXKarollleu cpee;
- U3y4aTb N3MCHCHU B OKOCHUCTEMAX Ha

OMOJIOTTYECKHUX MOMCIAX;

- HaXOUTh UHGOPMAIUIO O OMOJOTHYECKHX 00BEKTaxX
B Pa3JIMYHBIX UCTOYHUKAX (YIeOHWKAX, CIIPABOYHUKAX,
HAyYHO-TIOMYJISIPHBIX M3IaHUSX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax cetu IHTepHET) U KPUTUYECKHU €€ OIEHUBATh;

- ACTIOJIB30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOU NIEATEIIBHOCTH U TOBCEAHEBHOM KU3HU:
JUIsE  cOOMIOZeHUsT Mep MpO(UIAKTUKU OTpaBJICHHUIA,
BHUPYCHBIX M JAPYTUX 3a00JICBaHHMA, CTPECCOB, BPEIHBIX
NPHUBBIYCK (KYpPEHHUs, aJKOTOoJM3Ma, HapKOMaHUWH);
MpaBUJI TOBEACHHUS B TPUPOIHON cpere; OKa3zaHUs
MIEPBOM MMOMOITY TIPH TPABMATHUECKHUX, TPOCTYIHBIX U
JIPYTHX  3a00JIeBaHUAX, OTPABICHHUSAX  IHUIICBBIMHU
MPOJYKTaMU; OLIEHKH ITHYECKUX ACHEKTOB HEKOTOPBIX
HUCCIEeN0BaHuN B oOJactu OHMOTEXHOJIOTHHA
(KJIOHUPOBaHWE, HCKYCCTBEHHOE OILIOJIOTBOPEHHE).

Oyenxa pe3yiomama 6bINOJIHEHUS
3a0aHUL

Oyenka pe3ynomama 6bINOIHEHUSA
NPAKMU4ecKux 3a0anull

Oyenka pe3ynomama 6vINOIHEHUS
NPAKMUYECKUX 3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenka pe3ynomama 6bINOIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUSA
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUS
3a0aHUL

Oyenka pe3ynoemama 6binoJIHeHUs
NPAKMu4ecKux 3a0anull




3HATh.

- OCHOBHBIE TTOJIOKEHUS] OMOJIOTHUECKUX TEOPUN U
3aKOHOMEPHOCTEH: KJIIETOYHOW TEOPHH,
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
Y DKOCUCTEM;

- CYHIIHOCTh OMOJIOTHYECKUX MPOIIECCOB:
Pa3MHOKEHUs, OIUIOJOTBOPEHUS, NEHCTBUSA
HCKYCCTBEHHOT'O M €CTECTBEHHOT'O 0TOOPA,
dbopMupOBaHUE TPUCTIOCOOICHHOCTH, TPOUCXOXKICHUE
BUJIOB, KPYTOBOPOT BELLECTB U PEBpAILEHNE SHEPTUH B
KJIETKE, OpraHu3Me, B HKocucTeMax u ouocdepe;

- BKJIAJ] BBIJIAIOLIUXCS (B TOM YHUCJIE OT€UECTBEHHBIX )
YUEHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKH;

- OMOJIOTNYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY

Tecmuposarnue

Yemmuwiti onpoc

Yemmuwiii onpoc,

mecmuposaHnue
Onpoc no
300aHUAM

UHOUBUOYATILHBIM
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