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1 MACHOPT PABOYEM TPOI'PAMMBbI YYUEBHOU
JTUCLHUIINHBI

«buojgorusa»

1.1 Ob6n1acTh NpUMeHEeHUsI IPOTPAMMBbI
PaGouas mporpamMma yueOHON AMCUUIUIMHBI SBJISIETCS YACThIO MPOrPaMMBbI TOATOTOBKU
crienuainucToB cpeauero 3BeHa B coorBercTBUU ¢ GI'OC mo Bcem cnenuanbHocTsiM CIIO.
35.02.02 TexHonorus j1eco3aroToBOK

1.2 MecTto y4yeOHOH IMCHMIUIMHBI B CTPYKType OCHOBHOW mpogeccHoHATbLHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl: 00s3aTeNbHBIN YUEOHBIH TpeMeT

1.3ean w 3agayd y4eOHOM JUCHHMILUIMHBI — TpPeOOBaHHA K pe3yabTaTam
OCBOCHHUSI Y4eOHOH THCHUIIMHBI:

B pesynbTare ocBoeHUs! y4eOHOM NUCIUILIMHBI 00 YUaIOIIUIICS 10JI5KeH YMETh:
OOBSICHATB POJIb OMOJIOTUH B (POPMUPOBAHUH HAYYHOTO MHUPOBO33PEHHS;

- peuiathb 3IEeMEHTapHbIe OMOIOTHYECKUE 3a1a4H;

- COCTaBJISITh DJIEMEHTApHbIE CXEMbl CKpEIIMBAHMS U CXEMbl MEPEHOCa BELIECTB U
nepeauy SHEPTUU B dKOcUcTeMax (L€ MUTaHuUs);

- ONHCHIBaTH 0COOEHHOCTH BHIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIO;

- BBIABIATH MPHUCIOCOOJICHHS OPTaHU3MOB K Cpelie OOMTaHMs, UICTOYHUKH U HaJu4ue
MyTareHOB B OKpYy’Karollell cpene (KOCBEHHO), aHTPOIOI€HHbIE M3MEHEHHUS B HKOCHCTEMax
CBOEM MECTHOCTHU;

- CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI: XMMHUYECKHUN COCTaB TeJl )KMBOW U HEKUBOU
NPUPOJBI, 3apOJbIINIE 4YeloBeKa U JAPYTUX JKUBOTHBIX, MPUPOJHBIE HKOCUCTEMBI U
arpo3KOCHUCTEMBI CBOEH MECTHOCTH; MpPOLECChl (€CTECTBEHHBbIH M HCKYCCTBEHHBIH OTOOp,
1oJI0BOe M Oecrosioe pa3MHOKEHHE) U JeaTh BBIBOJbBI U 000OIIEHUsI HA OCHOBE CPABHEHUS U
aHaIIN3a;

- AHaJIM3UPOBATh W OLICHUBATh Pa3IUYHbIE TMIOTE3bl O CYIIHOCTH, MPOUCXOXKIACHUN
JKU3HH U 4YeJIOBeKa, IJI00AJbHBIE JKOJOTMYECKHE MpOoOJIeMbl U UX PELICHMs], MOCIEICTBUS
COOCTBEHHOM JIeSITETbHOCTH B OKpY Karollel cpee;

- U3y4yaTh U3MEHEHHS B SKOCHUCTEMaX Ha OMOJIOrMUECKUX MOJEIIAX;

- HaxoAuTh HMH(OpPMAIHMIO O OMOJIOTHYECKHX OOBEKTaX B PA3NIUYHBIX HCTOYHUKAX
(yueOHUKaxX, CIPaBOYHHKAX, HAYYHO-TIOMYJIAPHBIX HM3/IaHUSAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
cetu IHTepHET) 1 KPUTHYECKH €€ OLIEHUBATD;

- HCINOJb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTHUECKOH JEATEeNbHOCTH U
MOBCETHEBHOM KU3HU: I COONIOACHUS Mep MPO(DUIAKTUKHA OTPABJICHHIA, BUPYCHBIX U APYTUX
3a00JIeBaHUH, CTPECCOB, BPEIHBIX MPUBBIYEK (KypEeHUs, aIKOr0JIM3Ma, HAPKOMaHUH );

- NpaBUJ MOBEJECHUS B IPUPOIAHON CPELE;

- OKa3aHWs T[epBOl TMOMOIIM MpU TPaBMAaTUYECKUX, MPOCTYIHBIX U JIPYrHX
3200JIeBaHUSX, OTPABIICHUSX MHUILEBBIMH MPOIYKTaAMHU;

- OLEHKM 3THMYECKHUX acleKTOB HEKOTOPBIX MCCIIEOBAHUNA B 00JaCTH OMOTEXHOJOTUU
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OIUIOI0TBOPEHHUE).

B pesynbrare ocBoeHUsT yueOHOM TUCIUTUITMHBI OOYJIAFOIITHICS H0/KEH 3HATh:

- OCHOBHBIE IOJIO)KEHHSI OMOJIOTMYECKUX TEOpPUH M 3aKOHOMEPHOCTEH: KIIETOYHOM
TEOPHH, DBOJIOIMOHHOTO y4ueHus1, yaenus B.U.Bepnanckoro o 6uocdepe, 3akonsr I.Menpaens,
3aKOHOMEPHOCTEN U3MEHUNBOCTH U HACJIEICTBEHHOCTH;

- cTpoeHne ® (GYHKIUOHUPOBAHUE OHMOJIOTMYECKHUX OOBEKTOB: KJIETKH, TE€HOB U
XPOMOCOM, CTPYKTYpPBbI BUJa U 3KOCUCTEM,;

- CYIIHOCTh OMOJIOTMYECKHUX MPOIIECCOB: Pa3MHOXKEHUS, OILIOJOTBOPEHUS, NEHCTBUS



UCKYCCTBEHHOTO M €CTECTBEHHOro  O0TOOpa,  (QOpMHpPOBAHUE  TMPHUCIOCOOIECHHOCTH,
IPOMCXOXKAECHUE BUJIOB, KPYTOBOPOT BEIIECTB U MPEBPALICHNUE SHEPIHH B KIETKE, OpraHu3Me, B
IKOCHCTEMax U Ouocdepe;

- BKJIAA BblJAOIUXCA (B TOM 4YHCIE OTEYECTBEHHBIX) YYEHBIX B Ppa3BUTHE
OMOJOrN4YECKON HayKH;

- OMOJIOTMYECKYIO TEPMHHOJIOTUIO U CUMBOJIUKY.

OcBoeHre cojnepkaHus y4eOHOW aucuuIUIMHBl «buonorus» o0ecnednBaeT JOCTHKEHUE
CTYACHTaMHM CJIEIYIOIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— c(OpPMHUPOBAHHOCTh YYBCTBA TOPAOCTH M YBKEHUS K HUCTOPHUM U JOCTHXKEHUSIM
OTEYECTBEHHON OMOIOTHUECKON HAYKH;

— IPEACTaBJIEHUS O LIEJIOCTHON €CTECTBEHHOHAYYHOM KapTHHE MUPA;

— IOHMMAaHHE B3aWMOCBS3HM U B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, UX BIUSHHS Ha
OKPY’KaIOIIYIO Cpelly, SKOHOMUYECKYI0, TEXHOJOTHUECKYI0, COLMAIBHYI0 U 3THYECKYIO c(hepbl
JeSITeTIHHOCTH YeJIOBEKa,

— CHOCOOHOCTh HUCIMOJIB30BaTh 3HAHHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE
MHpa B 00pazoBaTelbHON U TPO(PECCHOHATILHOMN ACSITEIBHOCTH;

- BO3MOXHOCTM HMH(OpMAnMOHHONW cpenpl Uil oOecrnedeHus MPOIYyKTHBHOTO
camMo00pa3oBaHus;

— BJIQJICHUE KYJIbTYPOH MBIIUICHHS], CTIOCOOHOCTh K 0000IEHHIO, aHATIN3Y, BOCIPUATHIO
uHpOpPMAaLKU B 00JIACTH €CTECTBEHHBIX HAYK, IOCTAHOBKE IEJI M BEIOOPY MyTEH €€ JOCTIKEHUS
B IpodeccuoHaIbHOM cepe;

— CcoCcOOHOCTh PYKOBOJICTBOBATHCS B CBOCH JIEATEIHOCTH COBPEMEHHBIMU IPHUHIIUTIAMHA
TOJISPAaHTHOCTH, JAMAIOra M COTPYJHHUYECTBA; 'OTOBHOCTh K B3aMMOJEHCTBHMIO C KOJUIETaMH,
paboTe B KOJIEKTHBE;

— TOTOBHOCTBH MCIIOJIb30BaTh OCHOBHBIE METObl 3aAIUTHl OT BO3MOXKHBIX IOCIIEACTBUIN
aBapuii, karacTpod, CTUXUHHBIX OEJICTBUM;

— obyiagaHue HaBbIKaMM 0e30macHoil paboThl BO BpeMs MPOEKTHO-HCCIIEI0BATENbCKON 1
AKCIIEPUMEHTAIBHOM JIeSITeTbHOCTH, TIPU HCIIOJIB30BAHNUH JIA0OPATOPHOTO 000PYI0BAHUS;

— CHOCOOHOCTh HCIIOJIB30BaTh NMPHOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUUYECKOMH
NEeSITETbHOCTH M TIOBCEJHEBHOW JKWU3HU U COOMIOACHUS Mep NPOQHIAKTUKUA OTpPaBJICHUH,
BUPYCHBIX U JpPYrux 3a00JieBaHW, CTPECCOB, BPEIHBIX MNPHUBBIYEK (KYPEHHUs, aJKOTOJIM3MA,
HAapKOMAaHMWH); TIPaBUJI TIOBEJICHUS B TIPUPOJIHOM cpene;

— TOTOBHOCTh K OKa3aHMIO TEpBOM MOMOILIM HpU TpaBMax, MPOCTYAHBIX MU JPYTUX
3a00JICBaHUSAX, OTPABJICHUSIX MUIIEBBIMU MTPOTYKTAMU;

MeTanpeaMeTHBIX:

— OCO3HaHUE COIMAJIbHOM 3HAYUMOCTH CBOEH Mpodeccur/crennarbHOCTH, 00aaanue
MOTHUBAIMEN K OCYIIECTBICHUIO MPO(eCCHOHAIBHON AeITEeNbHOCTH;

— TIOBBHIICHWE HHTEIUICKTYAIbHOTO YPOBHS B TPOILECCE HW3YYCHHS] OHMOJIOTHYECKHX
SIBIICHUI;

— BBIJAIOIIUXCS JOCTIKEHHI OMOJIOTHH, BOIICAIINX B O0IIEYEIIOBEYECKYIO KYIBTYPY;

— CJIOKHBIX W TPOTHBOPEYMBBIX IyTEH DPa3BUTHUS COBPEMEHHBIX HAy4YHBIX B3IJIS/IOB,
UjIel, TEOpH, KOHIICTIINA, TUTIOTE3 (O CYITHOCTH W MPOUCXOKICHUH )KU3HHU, YEIIOBEKa) B XOJI€
paboThI ¢ pa3TUYHBIMU UCTOUHUKAMHU UH(OpMAIIH;

— CHOCOOHOCTh OPTaHU30BBIBATh COTPYTHHYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHUCIIE C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

— CHOCOOHOCTh TIOHUMATh TPUHIMITBI YCTOHYMBOCTH M TPOJYKTUBHOCTH >KUBOM
OPUPOJBI, MYTH €€ M3MEHEHHUS I0J BIMSHUEM AHTPOINOTEHHBIX (HDaKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHalIM3y TIJOOQIBHBIX 3KOJOIMYECKMX HpoOJeM, BOMNPOCOB  COCTOSHUS
OKpY’KaloIIel Cpeibl U PallOHAIBHOTO MCIIOJIb30BAaHMSI IPUPOTHBIX PECYPCOB;

— yMeHue OOOCHOBBIBaTH MECTO M pPOJb OWOJOTMYECKUX 3HAHUNH B MNPAKTUYECKOH
NeSITeIbHOCTH JII0/IEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHUM;



— OIpPEIENsATh )KUBbIe OOBEKTHI B IPUPO/IE;

— INPOBOAMUTH HAOJIOJAECHUSA 3a HKOCUCTEMAaMHU C LEJIbI0O MX ONMCAHUS U BbIABICHUS
€CTECTBEHHBIX U AHTPOIIOIC€HHBIX U3MEHEHU;

— HaXOJUTh U aHAJIM3UPOBATh HH(POPMALIMIO O KHUBBIX O0BEKTaX;

— CIOCOOHOCTh TMPHUMEHATH OMOJOTMYECKHE W SKOJOTMYECKHE 3HAHHS Ui aHajau3a
HPUKJIAJHBIX IPOOJIEM X035HCTBEHHOM JESTEeNbHOCTH;

— CIIOCOOHOCTH K CaMOCTOSITEIIbHOMY MPOBEACHUIO HCCIEAOBAaHUM, IOCTaHOBKE
€CTECTBEHHO-HAYYHOI'0 3KCIIEPUMEHTA, HCIOJIb30BaHUIO HH(GOPMALMOHHBIX TEXHOJOIMH JUIs
peLIeHHUs HAyYHBIX U MPO(ECCHOHANBHBIX 3a/1a4;

— CIIOCOOHOCTh K OILIEHKE 3THYECKUX aCIEKTOB HEKOTOPBIX HCCIEA0BaHUM B 001acTH
OMOTEXHOJIOIMH (KJIOHUPOBaHUE, HCKYCCTBEHHOE OILIOIOTBOPEHUE);

NpeIMeTHbIX:

— c(OpPMHPOBAHHOCTh TPEACTABICHUNH O POJIM M MECTe OHOJOTMH B COBPEMEHHOU
Hay4YHOW KapTUHE MUPA;

— TIOHUMaHue poyiu Ouojorud B (QOpMUpPOBaHUU Kpyrozopa u (YHKIIMOHAIBHOMN
IPaMOTHOCTH JJISl PELIEHUS MPAKTUYECKUX 3a/1ay;

— BJIaJICHHE OCHOBOIIOJIATAIOUIMMH MOHATHUAMU U NPEACTABICHUSIMU O >KUBOW MPHUPOJE,
€€ YPOBHEBOM OpPraHMU3alMK U YBOJIIOLINH;

— YBEPEHHOE IMOJIb30BaHUE OMOJIOTUYECKON TEPMUHOJIOTHEH U CHUMBOJIMKOM;

— BIAJCHHE OCHOBHBIMM METOJAaMU HAy4yHOIO II03HAHUSA, MCIOJIb3YEMBIMU IIpU
OHMOJIOTHYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M SKOCHCTEM: ONHMCAHUEM, H3MEpPEHHEM,
pOBE/IeHUEM HaOJII0ACHUH;

— BBISIBJICHHE U OLICHKA aHTPOIIOI'€HHBIX U3MEHEHUH B IPUPO/IE;

— c()OPMHUPOBAHHOCTb YMEHHUM OOBSACHATH PE3yNbTaThl OMOIOTHYECKUX SKCIEPUMEHTOB,
peiaTh IeMeHTapHble OMOIOrHYecKHe 3a/1a4H;

— c(pOpPMHPOBAHHOCTh COOCTBEHHON MO3UIMM IO OTHOIIEHHIO K OHOJIOrHYecKon
nMH(pOpMaLH, TOJTy4aeMON U3 Pa3HbIX UCTOYHUKOB, IJ100aTbHBIM SKOJIOIMUECKHUM Mpo0IeMaM U
IyTAM UX PELICHHUS.

TeXHUK-TEXHOJOr JOJKEeH o0nanaTe OOUIMMHM KOMIIETEHUUSMH, BKJIIOYAIOIIMMU B ce0s
CHOCOOHOCTB:!

OK 1 BeiObupats crnocoObl pemieHus 3agad  NpoPecCUOHAIBbHON JAESTEeIbHOCTH,
IIPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 2 MHcnonb3oBaTh COBpEMEHHBIE CpPEICTBA IOWCKA, aHAIW3a W HMHTEPHpPETALUuU
uHpOpMallUd ¥ UH(POPMALMOHHBIE TEXHOJOIMM JJIS BBINOJIHEHHS 337ad NpodeccCHOHANbHOM
JeSITEIbHOCTH.

OK 3 [IlnanupoBaTh M peaau30BbIBaTH COOCTBEHHOE W JIMYHOCTHOE DPAa3BHUTHE,
peIPUHUMATEIBCKYIO JESTENIbHOCTh B MPOodeCCHOHAIbHON cdepe, UCIOIb30BaTh 3HAHUS IO
PaBOBOX M (PMHAHCOBOI IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYalUsX.

OK 4 DddexkTuBHO B3aUMOACHCTBOBATh U padOTaTh B KOMaHIE.

OK 5 OcymecTBasTh YCTHYIO U NHCBMEHHYIO KOMMYHHMKAIMIO Ha TOCYAapCTBEHHOM
a3pike  Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 6 [IlposBiaTe TIpakIaHCKO-IATPUOTHUYECKYH) IIO3UIUIO, JIEMOHCTPUPOBATh
OCO3HAHHOE MOBEICHNE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUeIOBEUECKUX 1IEHHOCTEH, B TOM YHUCIie
C Y4YeTOM TrapMOHHU3AlUM MEXKHAUMOHAIBHBIX M MEXPETUTHMO3HBIX OTHOIIEHUH, NMPUMEHSTh
CTaHapThl aHTUKOPPYILIMOHHOIO TOBEIECHUS.

OK 7 CopneiicTBOBaTh COXpPAHEHUIO OKpPYXKAIOMIEH CpeIbl, PEeCypcocOEpeKeHHUIO,
OPUMEHATh 3HAHUS OO0 W3MEHEHUWH KIMMaTa, HOPUHIUIBI OEpeXIMBOTO IMPOU3BOJICTBA,
3¢ (EeKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUAX.

OK 9 Ilonw3oBarbesi mpoecCHOHANBHOM JOKYMEHTAIlMel Ha ToCyIapCTBEHHOM H
MHOCTPaHHOM SI3bIKaX.



2 CTPYKTYPA M COJAEP)KAHUE YYEFHOM JUCHUILIAHBI

Bua yueOHoii padoThI

O0BbeM yacoB

MakcumanbHas yyeOHass Harpy3ka (Bcero) 129
O0s3aTesIbHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 117
B TOM YHCIIE:
TEOPETUYECKHUE 3aHATHS 78
MPAKTUYECKUE 3aHATUS 27
nabopaTopHbIe padOThI 12
CamocrosiTesibHAasi padoTa o0y4yawiuerocs (B T.4. HHIUB.IPOEKT) 6
B TOM YHCIIE:
aHaAJTUTHKA 1
COCTaBJICHHE KpoccBopaa (Tecra) 1
PUCYHOK/IIIAKAT 1
WH/I.IIPOEKT 3
[TpomexyTouHas aTTecTanus: B popmMe KOHTPOIBHOU pabOThI 1 cemectp
JK3aMeHa 2 ceMecTp




2.1 TemaTu4ecKuil IJIaH U coiep:kaHue y4eOHOM nucuuNIuHbl «buoJorus»

KoauuecTBo OcBan
4acoB BaeMbl
. VA e Ypose
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1 kypc lcemectp
Pazoen 1. Knemka - cmpykmypno-gyukuyuonanvnasn | 34
COUHUUA HCUBO2O
Tewma 1.1. Buosiorus Kak HayKa. 2
1. Buomorua Kkak HayKa. O6mas XapaKkTePUCTHKA 2T JlocTikeHne pe3ynbTaToB: CPOPMIPOBAHHOCTh OK 2 1
JKU3HH. Hpe,[[CTE}’BJ'IeHI/II/I 0 pOoJix U MECTC OMOJIOTHH B COBPCMCHHOU
Hay‘-IHOI/I KapTI/IHe MI/Ipa; IIOHHUMAHUEC pOJ'II/I 6I/IOHOFI/II/I B
(hopMupoBaHUHU KPyro3opa U GyHKIIHOHATBHOW IPaMOTHOCTH
JUJIA pemeHI/m HpaKTH‘IecKI/IX 3aaa4, NIOHNMMaHHUC B3aUMOCBA3U
U B3aUMO3aBUCUMOCTU €CTCCTBCHHBIX HayK, UX BJIMAHHUA HA
OKPYKaIOUIYI0 Cpelly, IKOHOMUYECKYI0, TEXHOJOTUYECKYIO,
COLMAIIBHYIO U 3THYECKYIO c(hephl IeATSIbHOCTH YEI0BEKa;
peaAcTaBJICHUA O I.[eJ'IOCTHOﬁ GCTGCTBeHHOHay'IHOﬁ KapTHUHE
MHpa.
3HaTh: cTpoeHHEe U (PYHKIIMOHUPOBAHNE OUOIOTHUECKUX
00BEKTOB: KJIETKH, TCHOB U XpPOMOCOM, CTPYKTYpPbI BUJa U
JKOCHUCTEM.
YMeTh: 00BSICHATD POJIb OMOJIOTHH B (POPMHUPOBAHUU
Hay4YHOT'O MMPOBO33pEHMUSL.
Tema 1.2 O0masi XapaKTepUCTHKA KU3HA 2




2. PasnooOpasue Onocucrem. OOmas XapakTepHUCTHKA 2T 3HaTh: 0 pa3HOOOpasuu buocucreM. OpraHu3aIHio OK 1
JKM3HHU, CBOWCTBA JKUBBIX CHCTEM. OUOJIOTHYECKUX CUCTEM. ypf)BHI/I OpraHu3aluu 6I/IOCI/IUCTeMZ 2,7
MOJICKYJIIPHO-TCHETUYCCKUH, OPTraHOUTHO-KJICTOUHBIH,
OpraHU3MEHHBIN, IOMYJIALUOHHO-BUOBON, 3KOCUCTEMHBIN
(6buoreoneHoTIUECKUIT), OnocheprbIit. Hayku, n3ydatomnrie
Onosornueckre 0ObEKTH Ha PAa3HBIX YPOBHIX OpTraHU3aIHN
KI3HHA. BHOJIOTHYECKyI0 TEPMUHOIOTHIO U CHMBOJIUKY
YMeTh: qaBath OOIIyI0 XapaKTePUCTHKY JKU3HHU, OIHCHIBATH
CBOWCTBA JKUBBIX CHCTEM; MPOIIECCHI, IIPOUCXOISIINC B
orocucTeMax
Tema 1.3. buoJIornyecKku BaxKHble XUMHYECKHE 4
COCAMHCHUA
3. CrpoeHrie U GYHKIIUU KICTKH . 27 3HaTh: XUMHUYECKUN cOocTaB KieTKu. Heopranndyeckue OK 1,24 1
BEIIIECTBA KIICTKHU, UX OMOJIOTHYECCKYIO POJIb.
OpraHnyeckre BEIIeCTBa KICTKU. BHOIOTHYeCKUE TTOTUMEPHI.
Benku. Ctpykrypa v QyHKIIMH OCITKOBOI MOJICKYJIBL.
DepMEHThI, IPUHLIUI UX JEHCTBUS. YTJIEBOBL.
Buonorudeckue GpyHKIUH YTICBOIOB.
Jlummmaaer. O0mwit mwian crpoenus. ['mapodumsHO-
runpodoOHbIe cBoiicTBa. Kitaccudukanms TUTUI0B.
Buonornaeckue Qynkiun mumugos. ATO.
Crpoenne monekyisl AT®. buonormueckue pynkimm AT
CP CamocmosmenvHas paboma: Uzyuenue C6op urpOpManHK 0 pasHOOOpa3uu BUTOMHHOB U BA/J] B
(apMarieBTHYECKOTO PhIHKA MO pa3HooOpasuto BA]J] CBOCM PCEIHOHE
1 BUTAaMUHOB.
4, [Tpaktnueckoe 3ansatue Ne 1 BurtamuHbsl u 2np YMeTh: pa3nuyaTh BUTAMUHBI B OMOJIOTUYECKH aKTHBHBIE 1,2
OMOJIOTMYECKH aKTHUBHBIC NH00aBKH, MX 3HAYCHHE B no6aBKH, OHKMATE HX SHAYEHHE B JKU3HH OpraHM3Ma
JKU3HU OpraHrU3Ma 4YCJIOBCKaA. I'uno- u aBUTAaMHUHO3EI ‘I;JIOBGK&.
WIO- ¥ ABUTAMUHO3bBI KX ITOCIICACTBHS.
UX IIOCJICACTBUA.
Tema 1.4. CTpykTypHO-pYHKIMOHAIBbHAS OPTraHU3ALUSA 6
KJIETOK
5. 2T 3HaTh: OCHOBHBIE TIOJIOKEHUST OMOIOTMUECKUX TEOPHHA U OK 1,2,4 1

Knerounas teopus. OCHOBHBIE TIOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPHUHU.

3akoHOMepHOocTel. Knerounyro teopuro (T. LlIBanH, M.
[neiineH, P. Bupxos). OCHOBHBIE TOJI0KEHUS COBPEMEHHON
KJIETOUHOM Teopuu. TUIIBI KJIETOK: 3yKapUOTHUYECKAs U
npokapuoTHdeckas. CpaBHUTEIBHYIO XapaKTePUCTHUKY KIETOK




9YKapuoT (PacTUTENBHOM, )KUBOTHOM, TprOHOIT). CTpoeHue
MIPOKapHOTHYECKON KIIeTKH. OCOOCHHOCTH CTPOCHHUS
reTepoTpoHOH 1 aBTOTPO(HON MPOKAPUOTHIECKUX KIIETOK.
Crpoenne mazMaTHYecKol MeMOpaHbl. TpaHCIIOPT BEIIeCTB
gepes IU1a3MaTHYeCKylo MeMOpaHy: IIACCUBHBIN U aKTHBHBIH.
OHAOINTO3: MHHOIHTO3, (haroruro3. Dx30nuTo3. O60I0UKa
WM KJIeToYHas cTeHka. CTpYyKTypy M QYHKIMH KIETOYHON
CTCHKH PAaCTCHHH, TprOOB

6. Hurortasma. Iurozomns. [{utockener. CtpoeHue u 21 3natk: [{urommasma. I{uto30:s. [luTockener. 1
)YHKLIH 0ZHOMEMOPAHHBIX OPTaHOULOB KICTKH. OnHoMeMOpaHHBIE OPraHOU (Bl KIIETKU: SHOMIA3MaTHIECKas
Crpoenne i bYHKIHH HEMEMOPAHHBIX OPTaHOWIOB cetb (BOIIC), anmapar I"osbaxu, TM30COMBI, IEPOKCUCOMEI,
BAKYyOJIM PACTUTENBHBIX KIeTOK. CTpoeHue U QyHKIHH
KJICTKH 07IHOMeMOPaHHBIX OPTaHOMAOB KIETKH. Ki1eTouHEIi COK.
Typrop.
ITosryaBTOHOMHBIE OPIaHOM/IbI KIETKH: MUTOXOH/IPHH,
IUTACTH/IBI: XJIOPOILTACTBI, XPOMOILIACTBI, JIEUKOTLIACTHI, UX
crpoeHne U GpyHKIMH. SIAepHBIi anmnapar KJIETKH, CTPOCHHE U
GyHKIHN.
HemeMOpaHHBIe OPTaHOU/IBI KIIETKH: PUOOCOMBI,
MHKPOTPYOOUKH, KJIETOUHBIH HEeHTp. OpraHouIbl JBUKEHHS:
pecHuuKH ¥ KIyTHKA. CTpoeHne U GYHKIINKM HEMEMOPaHHBIX
OpraHOMJIOB KIETKH
7. | Tlpaktiueckoe 3ansitie Ne 2 «CTpoeHHE KIICTKH 2mp IIpruoGpeTeHne onbiTa IPUMEHEHHS TEXHUKH 12
(DaCTEHMS, KUBOTHBIE, TPHOBI) M  KJIECTOUHBIE MHKPOCKOTIMPOBAHHUS [IPH BBINOJIHEHUU paboT. [Toaroroska
MUKPOIIPENAapaTOB, HAOIOAEHUE C TIOMOIIBI0 MUKPOCKOIIA,
BKIFOYUYCHUA (KanMaﬂ, KapOTHHOUBI, XJIOPOIJIACTHI, o
BBISIBJIEHUE Pa3/IMUUi MEKIY HU3y4aeMbIMU O0BEKTAMH,
XPOMOIUIACTBI)» MHTEpIIPETalUs HAOIH01aeMbIX ABJIEHUH, (POPMYIUPOBAHHE
BBIBOJIOB
Tema 1.5. CTpykTypHO-pyHKIMOHATBbHBIE (PAKTOPBI 6
HaCJICeACTBCEHHOCTH
8. CtpoeHue XxpoMocoM. XPOMOCOMHBII HA0Op KIIETOK, 2t 3uath: CTpoeHHe XpoMOocoM. XpOMOCOMHBIA Habop kiertok, | OK 1,2 1

TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
TaruIONIHBIN U TUIUIONAHBIN Habop. HykienHoBbIe
kucnotsl. [JHK u PHK.

TOMOJIOTHYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TallyIONTHBIH
" quIuionaHeri Habop. Hyknennossie kucinotel. JJHK u PHK.

Crpoenue HYKJICHHOBBIX KHUCIIOT. Hykneotnapl.
KommiemeHnTapHble  a30THCTbIE  OCHOBaHus.  [IpaBuio
Yapradpda. Crpykrypy [JHK — n1Boiimas  crnmpais.

Mecronaxoxaenue u Ouonorunueckue Gpynknuu JHK. THK-
skcnepruzy. Buasl PHK. @ynkuun PHK B kietke
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HpaKTI/I‘IeCKoe sausatue Ne 3 Pemenue 3aga4q Ha 2np YMeTh pemarth 3JIeMEHTapHbIC OMOJIOTUYCCKUE 3a1a9U 1,2
OMpeCaACIICHUEC TOCICAOBATCIbHOCTH HYKIJICOTUI0B,
AMHWHOKHCJIOT B MOJICKYJIC Oenka
10 [IpakTrueckoe 3ausTre Ne 3 Penienue 3a1a4 Ha 2np YMeTp pemarts dNeMeHTapHbIe OHOIOTHYECKUE 3a/1a91 1,2
OMpeaACIICHUE ITOCTIEA0BATCIbHOCTH HYKIICOTU/I0B,
AMHHOKHUCIIOT B MOJIEKYJIe Oenka
Tema 1.6. IIpouneccbl MATPUYHOIO0 CHHTE3a 2
11 Peakun MaTPUYHOTO CHHTE3A. [MpunIHUI 2T 3nath: Matpuunsrii cuares JJHK — permukarst. [TpuaImme: OK1 -3 1
KOMIUIEMEHTAPHOCTH B  PEAKIWSIX MATPUYHOTO peruukanuu JJHK. Mexannsm perukaunn JJHK. Penapanus
JHK (moperuiekatuBHas, MOCTpeIUIeKaTHBHAs). Peakmn
cuHTe3a. Y CIIoBUs OMOCHHTE3a OeIKa.
MaTPUYHOTO CHHTE3a. [[pHHINIT KOMITTIEMEHTapHOCTH B
peakuusax marpuudoro cuHtesa. JJHK u rensl. ['enernueckuii
KOJI, €ro CBOMcTBa. TpaHCKpUIILUSA — MATPUYHBIN CUHTE3
PHK. Tpancnsauus u e€ sransl. YcinoBus OMOCHHTE3a OesKa.
Crpoenue T-PHK u xonuposanue aMuHOKHUCHOT. Poip
pubocoM B OrocuHTe3e Oeka
Tema 1.7. HeksieTounbie (hOpMBbI KU3HU 6
12 Bupycel. bakrepuun. O6mas xapakTepucTuka. 21 3HaTh: 3aKOHOMEPHOCTEN U3MEHUMBOCTU U OK 1-4 1
[Tonsitre mramm. Bupychl 1 6akTepuu: cXo/cTBa U HACNIEJICTBEHHOCTH; CTPOCHHE 1 YHKIHOHHPOBAHHE
OHMOJIOTHIECKHX OOBEKTOB: KJICTKH, TEHOB U XPOMOCOM.
paznmAuus
Bupycsr — HekJIeTOUHBIE (POPMEBI )KU3HHU U OOJIUTATHBIC
napa3uTsl. CTpOoeHUE MPOCTHIX U CIOKHBIX BUPYCOB,
peTpoBupycoB, 6akteprodaros. Kusuennsrit iukn JHK-
conepkanux BupycoB, PHK-conepskanimx BUpycos,
6axreprodaros. BUY, rematur genosexa.
Baxrepun. O6myto xapakrepucTuky. [loHsTHE IITAMM.
CxofcTBa M pa3nuyysi BUPYCOB U OaKTEpHId:
13 [Mpaktuueckoe 3anatue Ne 4  BupycHbie wu 2np YMeTs paboTath ¢ TMTEPATYPHBIMU UCTOUHUKAMU; 1,2

OakTepuanbHble 3a0osieBaHus. OOIIKME NPUHIUIBI
UCTIOTb30BaHUS JIEKapCTBEHHBIX BEIIIECTB.
Oco06eHHOCTH IPUMEHEHUSI aHTUOMOTHKOB.

HaXOJHUTh I/IH(I)OpMaIII/IIO 0 OMOJIOTHYECKUX 00BEKTAX B
Pa3IMIHbIX UCTOYHUKAX (y‘l€6HI/IKaX, CIIPABOYHUKAX, HAYYHO-
onyJIApHBIX U3AaHUAX, KOMIIBIOTCPHBIX 6a3ax, pecypcax
CETU I/IHTepHeT) 1 KPUTHUYCCKHU €€ OLICHUBATh.
Hpe,HCTaBJ'IeHI/Ie YCTHBIX COO6III€HI/II>1 C Hpe3eHTaIlHefI,
TOATOTOBJICHHBIX IO IEPEYHIO NICTOYHUKOB,
PEKOMEHIOBAHHBIX NPETIOAABATEIIEM
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14 [TpakTnueckoe 3anstue Ne 4  BupycHple u 2np YMeTh paboTaTh ¢ IUTEPATYPHBIMH UCTOYHUKAMU; 1,2
GaKkTepHalbHble 3aboneBaHms. OOLIME IPHHLMIEL HaXOJHUTh HHPOPMAIIHIO O OMOJIOTHYECKHX 00BbEKTaxX B
Pa3JIMYHBIX HCTOYHUKAX (yueOHHMKAX, CIIPaBOYHHKAX, HAYYHO-
HCIIOJIb30BaHHA JICKAPCTBCHHBIX BCIIICCTB.
TIOITYJISIPHBIX M3JaHUAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax
Oco0eHHOCTH MPUMEHEHUSI aHTHOUOTUKOB. ceth VIHTEPHET) M KDHTHYECKH €€ OLEHHBATS.
[IpencraBienne YCTHBIX COOOIIEHUIT ¢ Ipe3eHTanueH,
MIOJTOTOBJICHHBIX TI0 TIEPEYHIO HCTOYHHUKOB,
PEKOMEHIOBAHHBIX TIPETOIABATEIICM
Tema 1.8.00MeH BellecTB M IpeBpalleHHe JHEPrUU B 4
KJIETKE
15 ACCUMMISIIHS U AUCCUMIISAIS — JIBE CTOPOHBI 2T 3HaTh: Tl OOMEHA BEIIECTB: aBTOTPOQHBIN I OK 2 1
MeTabonu3Ma. THIIbI 0OMEHa BEIECTB reTepoTPOQHEIH, a3pOOHBII 1 aHAIPOOHBIH. JHEPreTHIeCKOEe
obecnieuenue kietku: npespauienine ATO B 0OMeHHBIX
npoueccax. @epMeHTaTUBHBIN XapaKTep peakuil KIEeTOYHOIO
MeTaboIM3Ma
16 HepBH‘IHLIﬁ CHHTC3 OpPraHM4eCKUX BCIICCTB B 27 3HaTh: O TIEPBUIHOM CHUHTEC3€ OPraHNvYCCKUX BEIICCTB B 1
kietke. IlmacTHueckuii ooMen. DOTOCHHTES. kierke. [Inmactuaeckuit oomMeH. @oTocuHTe3. XEeMOCHHTES.
o . AHa3poOHbI1 SHepreTHYeckuil 00MeH. AHapOOHBIE
XemocuHTe3. AHa3pOOHBIN SHEpreTHYecKuii OOMEH. y .
opranusmsl. bpoxenue, aBTOTpOQHBIN 1 reTepoTpOodHBIN THIT
AHa>pOOHbBIC OPraHU3MBL. OUTaHUs. AHA3POOHBIE MUKPOOPIaHU3MbI KAK OOBEKTHI
OMOTEXHOJIOTHH. DTanbl SHEPreTHIECKOro ooMeHa. [ mkomnms.
Bronornyeckoe okucIeHne, WM KIETOYHOE JbIXaHHue
Tema 1.9. ’)KuzHennblit Huka kjierku. Murtos. Meiio3 2 1
17 KJICTO“IHBIP’I LIUKJI, €r0 HepI/IOI[BI u peryﬂ;{uﬂ;{_ 27 3HaTh: Knerounsrit IUKII, €0 MEPUOAbl U PETYIAIMA. OK 2-4 1
Muto3. Meiios [epuoast nuTepdaszsl ux ocodeHuoctu. Juddepenuuarys
KJIETKH U apecT KIETOYHOIO IHKIIa. [leneHne KJIeTKH — MUTO3.
Craguu MUTO3a M IPOMUCXOIIIME ponecchl. Kaprokuues n
nuToknHe3. bronornyeckoe 3HaueHne MuTo3a. Meito3 —
peaykuroHHoe aenenue kietku. Ctanuu meitoza. Meios —
OCHOBA I10JIOBOT'O pa3MHOKeHMs1. [ToBeaeHre XxpoMocoM B
Mero3e. Kpoccunrosep. buonoruueckuii cMbIci Meiio3a.
DddexTrr Meito3a. Melio3 B )KH3HEHHOM ITHKJIC OPTaHH3MOB
Cp Camocmosmenvras paboma: COCTaBIIcHUE
KpOCCBOpJa 10 TeMe - MONEKYJISApHBINA YPOBEHb
OpraHu3alu )XNUBOI'o
41

Paznes 2. Ctpoenue u pyHKIMH OpraHusmMa
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Tema 2.1. CTpoeHnne opranusma

11

18 OIHOKJIETOYHBIC OPraHU3Mbl. MHOTOKJIETOYHbBIE 2T 3HaTh OCHOBHBIE MOHATHA: OTHOKIETOYHBIC OPTaHU3MBL.
OPTaHU3Mbl. KomnouunanbHeie OPTaHH3MBI. MHOTOKIIETOYHBIC OPTAHU3MBI.
B3anMoCBs3b 9acTeit MHOTOKJIETOYHOTO OpraHu3Ma.
DyHKIHUA.
®Oynukiws. OpraHbl ¥ CHCTEMBI OPTAHOB. ATIApaThl OPTaHOB.
Opra#sl 1 CHCTEMBI OPTaHOB. AIIApaThl OPTraHoOB. T'oMeocTas opranusMa 1 €ro HoIep:KaHye B IIPOLECCE
T'omeoctas opraHu3Ma M €ro noAACpKanmuc B KUBHEOCATCIBHOCTH.
IMPONECCE XKNU3HCACATCIbHOCTH.
19 OyHKIMOHATBHAS CHCTEMa OpraHoB. TKaHU 2T 3naTh: ODYHKIMOHATIBHYIO CHCTEMY OpPraHoOB. TKaHU
pactennii. TKaHM KUBOTHBIX U YesoBeka. OpraHsl pactenuii. TKaHH )KUBOTHBIX ¥ uelloBeka. OpraHbl pacTeHHH.
N OpraHsl ¥ CHCTEMBI OPTAHOB KHBOTHBIX M YEJIOBEKA.
PacTCHUMU. OpFaHI)I N CUCTEMBI OPraHOB JKUBOTHBIX U
3HavyeHue OTOPHI, ABMKCHUSI, TINTAHKSA, JbIXaHHs, TPAHCIIOPTA
4erioBeKa. 3HAUCHUE OIOPBI, IBUKCHHS, IUTAHNS, BEILIECTB, BBIICICHHUS, 3alIIUTHI. 3HAUEHHE TPOSBICHUS
JIBIXaHUsI, TPAHCIIOPTA BEILIECTB, BBIJCICHHUS, Pa3apaKMMOCTH U PEryJIsIUK
3alllUThI. 3HaueHue IPOABJICHUA Ppa3APAKHUMOCTH U
perysiuun
20 CTpoeHHe pacTUTEILHOIO OpraHu3Ma 27 3Hath: OpraHbl pacTeHUN. 3HAUCHHUE OMOPHI, ABHKCHHUS,
NUTaHWsA, BIXAHHS, TPAHCIIOPTA BEIECTB, BBIICIICHUS,
3alIUTHL
21 HpaKTI/I‘-ICCKOC 3ausatue No 5 I/IMMYHI/ITCT. 2np YMeTs HaxXoauTh HHPOPMAITHIO O OUOIOTHYECKUX 00BEKTax B
VH(pEeKIHOHHbIE 3a60IeBAHUS 1 SIIHICMHUS Pas3IMYHBIX HCTOYHUKAX (YU4eOHHKAX, CIIPABOYHHMKAX, HAYIHO-
. HOMYJISPHBIX U3aHUSAX, KOMITBIOTEPHBIX 0as3ax, pecypcax
Baxxueiimniue SMUAEMHHN B UCTOPHUHU YCIIOBCUCCTBA.
cetr IHTEpHET) U KPUTHUYECKH €€ OIECHUBAT.
Bakiunanus kak npouiakTuka HHGEKIMOHHBIX IIpencTaBieHye YCTHBIX COOOLIEHUH ¢ Npe3eHTalue,
3a00JIeBaHUH. MOATOTOBJIEHHBIX IO MIEPEYHIO HCTOUHHKOB
22 [IpakTrueckoe 3ansTre Ne 5 UMMyHHTET. 2np
I/IH(l)CKHI/IOHHBIC 3a00JIeBaHus U SMUACMMUS.
BaxHelime snueMun B ICTOPUH YEJI0BEYECTBA.
Baxkrunarms kak npoduiakTuka HHGEKIHOHHBIX
3a001eBaHU.
23 [Mpaktuueckoe 3ansarue Ne 5 UMmyHHTET. lmp

Wn¢exuronHbie 3a001€BaHUs U SMUIEMUS.
Baxkneiimue snuaeMuy B ICTOPUU YEJIOBEUECTBA.
Baknunarmst kak nmpoduirakTuka HHPEKITMOHHBIX
3a00J1eBaHU.

OK 2-4

1,2

1,2
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Tema 2.2. @opmMbl pa3MHOKEHUSI OPraHU3MOB 2
24 ®dopMbI  pa3sMHOXKEHUS OPraHuW3MoOB. becrnonoe u 2T 3HaTb: DopMbI pa3sMHOXKEHHSI OpraHu3MoB. becnonoe u OK 2 1
[10JIOBOE Pa3MHOKCHHE. |'aMETOreHe3 y KUBOTHBIX. TI0JI0BOE pa3MHOKeHue. Buibl 6ecronoro pa3MHOKEHHSI:
CriepMaTorenes 1 ooreres. CTDOCHHE HONTOBBIX MIPOCTOE JIeJICHNE HAIBOE, IIOUYKOBAHUE, PA3MHOKEHHE
p ) p CIIOpaMH, BETETaTUBHOE pa3MHOXKEHHE, (parMeHTaus,
KJICTOK. knoruposanue. [1010Boe pa3sMHOKEHHE.
Tema 2.3.0HTOreHe3 ;KHBOTHEIX H YeJI0BEKA 2
OHJ'IOI[OTBOpeHI/Ie u 3M6pI/IOHaJ'ILH06 pa3sBUTHC 27 3HaTh: ["ameTorenes Y )KUBOTHBIX. CHepMaTOFeHGS 1 OOI'CHE3. OK 2-4 1
25. KUBOTHBIX. IlapTeHoreHes. IMOpHOreHe3 CtpoeHue noJoBbIX KiIeToK. OmIo10TBOpEHUE U
POCT H pasBHTHE KUBOTHBIX. [I0CTIMOPHOHATBHBI SMOpHOHAILHOE PAa3BUTHE )KUBOTHBIX. [lapTeHoreHes.
’ OMbpuorenes (Ha npuMepe JaHietHuka). Ctaauu
nepuoa. Hp?[MOG " HCHIPAMOC pa3sBUTHUC. smbpuorenesa
Poct u pazBuTie KUBOTHBIX. [l0CTIMOpHOHANEHEINA IEPHOS.
[psimoe u Henipsimoe pa3BuTHe. PazBuTre ¢ MetaMmopdo3oMm y
0eCITO3BOHOYHBIX 1 TIO3BOHOYHEIX )KUBOTHBIX. CTamun
MOCTAMOPHOHATBFHOTO PAa3BUTHUS Y )KUBOTHBIX M YEJIOBEKA.
[lepuonsr oHTOTEHE3a YenmoBeKa. bruonmormaeckoe cTaperne u
cMmepTh. ['epoHTONOTHSA
KonTponpHas padora 21
26
CamocrosiTenpHast paboTa: MOArOTOBKA K
CP PaKTUYECKUM paboTam
1 kype 2cemectp
Tema 2.4. OHTOreHe3 pacTeHui 2
27 OHTOTeHe3 PaCTCHHIA. 2t 3uath: [ameroduT n ciopodur. PasmMHokeHHe U pa3BUTHE OK 2-4 1
[leprosl OHTOTreHE3a PACTEHHIA BoJiopocieil. Pa3MHOKeHHE U pa3BUTHE CITIOPOBBIX PACTEHUIA.
Pa3smHoOKeHHUE U pa3BUTHE CEMEHHBIX pacTeHUH. Pocrt.
[epuoppl OHTOTEHE3a PACTEHUH
Tema 2.5. OcHOBHbIE NOHATHA FT'€HETHKHU 2
28 FCHCTI/IKE[ KakK Hay](a O HACJICACTBCHHOCTH U 2T 3HaTh: OCHOBHBIE TeHETHUECKUE TIOHATHS U CUMBOJIBL. [ €H. OK 2 1
M3MEHYHBOCTH OPTaHH3MOB I'enotun. ®@exorun. AnsenbHble TeHbl. AJbTEepHATUBHBIE
MpHU3HAKH. JJOMHHAHTHBIA U PEIICCCUBHBINA TIPU3HAKH.
T'omo3wurora u rereposurora. Yucras muHus. [ mOpuabL.
OCHOBHBIE METOJIbI TCHETHKH: THOPHIOTOTHYCCKHIA,
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UTOJIOTMYCCKUEC, MOJICKYJISIPHO-TCHETHUYCCKUE

Tema 2.6. 3aK0HOMEpPHOCTH HaCJIeAOBAHUSA 2
29 3akOHOMEPHOCTH 00pa30BaHUs ramer. 3aKOoHbI . 2t 3HaTh: 3aKOHOMEPHOCTH 00pa30BaHMs raMeT. 3aKoHHI [ . OK 1-4 1
Mennens: Morornopunaoe ckperanue. [Ipasuiro
Mennens p p p
JOMUHHUPOBAHUS. 3aKOH eTHHO0OPA3Hs EPBOTO ITOKOJICHUS.
3aK0H pacuIeTieHIs IPU3HAKOB. [{uToIormuecKine OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBaHMSA. | HTIOTe3a YNCTOTHI raMeT.
AHanmmzupylomiee ckpemmpanue. JIurudpunHoe
CKpeIIMBaHUE. 3aKOH HE3aBHCUMOTO HACIICIOBAHHUS
npu3HaKoB. [TomuruOpuHOE HACICTOBAHHUE U €T
3aKOHOMEPHOCTH
30 [TpakTHueckoe 3aHsATHE Ne 6 Pemtenue 3amay Ha 2np YMeTh: pemaTh dJeMeHTapHble OMOJIOTHYECKHE 3a1a4H. 1
OLIPE/IEIICHNE BEPOSTHOCTH BOSHUKHOBCHHUS Pemienue 3aau Ha onpeiesiCHUE BEPOSITHOCTH
HACIIE/ICTBCHHBIX TPH3HAKOB BO3HHKHOBEHHSI HACJICACTBEHHBIX MPU3HAKOB IIPU MOHO-, JTU-,
: MOJUTUOPHIHOM U aHATU3HUPYIOIIEM CKPEIHBAHUH,
CocraBiieHHEC TCHOTUITHYECKUX CXEM CKPCLIHBAHNS COCTABIIEHHE F€HOTUIHMYECKUX CXEM CKPEIHBAHUS
Tema 2.7. B3auMopeiicTBHe reHOB 2
31 FGHOTI/IH KakK LEJIOCTHAd CUCTEMA. MHO)KCCTBGHHOC 27 3HaTh MOHATHS: [ €HOTUIT KaK IIeTTOCTHAS CUCTEMA. OK 1,2 1
NefCTBHE TEHOB MHoxecTBeHHOE JeiicTBre reHoB. [1nefioTponus.
MHoxecTBeHHbIN ajuienn3M. B3aumoaeiicTBue anjienbHbIX
reHoB. KogoMmunupoBanue. B3zauMmopeiicTBrie HealnenbHbIX
reHoB. KommiemenrapHocts. Onuctas. [lonumepus
Tema 2.8. CueniieHHOe Hac/lel0BaHHe NPU3HAKOB 4
32 3akons! T. Moprana. 21 3Hate: 3akoHbl T. Moprana. CrielieHHOE HaclieIOBaHHE OK 1,2 1
TCHOB, HApYIICHUE CIETUICHHUS. XPOMOCOMHAs TEOPHs
HACJICACTBEHHOCTH. | eHeTHIeCcKoe KapTHPOBAHUE XPOMOCOM.
Hcnonp3oBaHuEe KPOCCHHTOBEPA ISl COCTABICHHUS
TCHETHYECKUX KapT XPOMOCOM
33 [Ipaktuueckoe 3anarue Ne 7 Pemienue 3a1a4d Ha 2 p YMeTh: pemaTh dJeMeHTapHbIe OMOJIOTHIECKHE 3a1aul — 1,2
OIIPE/IEIICHNE BEPOSTHOCTH BO3HUKHOBEHHUS HE00XO0IUM MOA00P FeHETHIECKUX 3a/aY Ha ONpeIeIeHHe
HACIICICTBCHHBIX TTDH3HAKOR TIDH CLICTLICHHOM BEPOSTHOCTH BO3HUKHOBEHUS HACJICICTBEHHBIX TPU3HAKOB
A p pu cn MpH CIEIJICHHOM HACJICIOBAHUN Y PACTCHHI
HacClI€JO0BaHUU, COCIIJICHHBIX C ITOJIOM, COCTAaBJICHHC
TCHOTUIIMYCCKUX CXCM CKPCIHIMBAHUA
Tema 2.9. I'eneTuka noJa 2
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34 XPOMOCOMHBII MEXaHU3M OIpeCIICHUS T10JIa. 2T 3HaTh: XpOMOCOMHBIA MEXaHU3M OMPEJIEICHUS MMOJIa. OK 1,2
Haciie1oBaHue NpH3HAKOB, CLEILICHHBIX ¢ 10JI0M AyTOCOMBI U MOIOBBIE XPOMOCOMBL. I'omorameTHbIH 1
reTeporaMeTHbIN moil. ['eHeTH4eckas CTPYKTypa MOJOBBIX
xpomocoM. HacenoBanme mpu3HAKOB, CHEIUICHHBIX C TIOJIOM
Tema 2.10. I'eHeTnKa YesiOBEeKA 4
35 Kapuorun uenoBeka. MeToJbl U3ydeHHs] TCHETHKU 2T 3nate: Kapmotun gemoexa. Metompl m3yueHus reHerwku | OK 1,2
YelIOBEKA. YeIOBEKa: TeHEa 0T MUCCKHIA, OJTU3HEIIOBBIIA,
LUTOTCHETUYCCKUH, OMOXUMUYCCKUH, MO JIAIUOHHO-
HaCJ'IeIlCTBeHHI)IG 3a00JIeBaHHs YEJIOBEKA. .
crarucTuyeckuit. HacnencTBeHHbIe 3a00JicBaHHMS YeIOBEKa.
I'eHHBIE W XPOMOCOMHBIC O0OJIE3HHM ueloBeKa. boyie3Hu ¢
HACJICICTBCHHOMN MPEPACIIOI0KESHHOCTHIO. 3HaycHue
MEIWIMHCKOW TEHETHKH B TIPEHOTBPAICHHNH W JICUCHHUH
TCeHETHYECKUX 3a00JICBaHUH JEIOBEKa
36 [IpakTrueckoe 3ausTre Ne 8 Pemienue 3a1a4 Ha 2np YMeTh: pemarp dIeMeHTapHbBIC OMOIOTHIEeCKHE 3a/1aUH.
OIIpEACIICHUC BEPOATHOCTU BO3BHHKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB, UCII0JIb3Ysd METO/bI
I'CHCTHUKH YCJIOBCKA, COCTAaBJICHHUC I'CHOTHUIIMYCCKUX
CXEM CKPCIIHMBAHUA.
Tema 2.11. 3aKOHOMEPHOCTH H3MEHYHBOCTH 4
37 B3anMoielicTBre TEHOTHIIA B CPEJIBI TIPU 27 3HaTh: B3anMoaelicTBHE TEHOTHIA U CPEIIBI IPU OK 1-4
dopMupoBariH heHoTHIA. F3MEHUHBOCTD (dhopmupoBannu GeHotumna. VI3MeHIHBOCTh TIPU3HAKOB.
KauecTBeHHBIC U KOJIMYECTBECHHBIC TPH3HAKHA. BUIbI
IMPU3HAKOB. .
M3MEHYHBOCTHU: HACIICICTBCHHASI I HEHACIICICTBCHHASL.
3axkon H.W. Basusiosa. 3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIECTBEHHOM
Buael myranui. nsMenunsocty (H.W. Bapunos).
MomudukanrorHas, Wik GeHOTHIIYECKas H3MEHIHBOCTb.
Ponb cpeapl B MonupukannoHHON n3MeHInBocT. Hopma
peakuuu npu3Haka. BapuanuoHHbI psg U BapualMOHHas
KpuBasi. XapaKTEpUCTHKA MOAUGDUKAITHOHHON H3MEHIMBOCTH
HacreactBenHast, WM TEHOTUIMYESCKAs] U3MEHIHBOCTD.
KomOuHaTHBHAS H3MEHUHUBOCTD.
MyranuoHHass W3MEHYMBOCTb. BuUABI MyTanuii: TeHHEIC,
XpPOMOCOMHBIC, TE€HOMHBIC. [IpHYMHBI ~ BO3HHUKHOBEHUS
MyTaluit
38 HpaKTI/ILIeCKoe 3agaTue Ne 9 Perienue 3agay Ha 2np YMeTh: pemarp JIeMEHTapHbBIC OHOIOTHYEeCKHE 3a1a4UH

ONPCACIICHUC TUIIA MyTAallUU IIPU MCpcaaqyc
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HACJICACTBCHHBIX IIPHU3HAKOB, COCTABJICHUEC
TCHOTUITMYCCKUX CXCM CKPCIIMBAHUWA

Tema 2.12. CeeKuusi OpraHu3MoB 2
39 Cernekiust Kak Hayka. ['eTepo3uc U ero NpHUYrHbL. 2T 3naTh: CeneKius Kak Hayka. MeToabl CeleKIIHOHHOM paboTHL. OK 1,2
MCKyCCTBEHHBIH 0TGOP. I'ereposuc u ero npuauHbl. VIckyccTBeHHBIH 0TOOD:
MacCCOBBIH U HHINBHUIYaJTbHBIH. JTalbl KOMOMHAITMOHHON
cenekiun. CopT, mopoja, MTaMM
AJNTOPUTMEI peIIeHHE 3alad Ha OIpeleeHHe BO3MOXKHOTO
BO3HHKHOBCHHS HACJICICTBCHHBIX IPU3HAKOB I10 CEJICKIUH,
COCTABJICHHE TCHOTHITHYECKUAX CXEM CKPEIMBAHUS
CP | Camocmosmenvras paboma: CTpoeHHe U PYHKIIUH Cosnanue prucyHka / miakara
opraHusma
Paznen 3. Teopusi 3BOTIOIUH 8
Tema 3.1. UcTopusi 3BOJTIOIMOHHOIO YYeHUS 2
40 [lepBbIc 3BOIIOIIMOHHBIC KOHIICTIIIUH. POJTh 2T 3naTh: [IepBrie SBOMONNOHHBIC KOHIICTIITHH. OK 2-4
3BOJIIOLIMOHHOI TEOPHH B (hOPMUPOBAHUN Hay4IHOI I'panyanuctrueckas sBomonronHas koHuenmus XK.b.
Jlamapka. JIBmwxy1iue cuibl 3Bofifonnn. Kpeannonusm u
KapTUHBI MUpa ..
tpauchopmusm. Cuctemaruka K. JlunHes u e€ 3HaYCHUE IS
(hOpMUPOBAHUS HICH IBOJTIOIIUH
IpeanochIKY BOSHUKHOBEHUS JaPBUHNA3MA. DBOJIFOIIHS
BUJIOB B pupoje. boprba 3a cymectBoBanue. EcTecTBeHHBINH
otOop. JluBepreHnus MPpU3HAKOB U BUA000pa30BaHIE.
OCHOBHBIE TIOJIOKEHUS CHHTETUIECKOH TEOPHH HBOJFOIHH
(CTD). Ponb 3BOIOIIMOHHON TeOpHH B HOPMUPOBAHHA
HAyYHOH KapTHHBI MUPa
Tema 3.2. Mukpo3BoJIOLHA 2
41 2t 3HaTh: MUKPO3BOIIIOLHS ¥ MAaKPOIBOIIOIHS KaK TAIIBI OK 2

MUKpO3BOIIOLUSA U MAKPOIBOIIOLUS KaK TaIlbl
3BOJIIOIHOHHOTO npouecca. [lonymsanus kak
JJIEMEHTAapHAsl €IMHUIIA DBOJIOLIUH.

JBuxymiye cuibl (pakTopbl) IBOJIIOLHH.
MyTaloHHbII npoliecc 1 KOMOMHATUBHAS
M3MEHUYHUBOCTh. Murpanus. M3oas1ust nomyssiuii:
reorpaguueckas (IpoCTpPaHCTBEHHas),
Ouostornyueckas (pernpoayKTUBHAs).
EctecTBeHHbI 0TOOp — HanpaBisonmii Gpakrop

9BOJIFOLIMOHHOTO nporiecca. ['eHeTnuecKre OCHOBBI
SBOMIOIMK. MyTanuu U KOMOWHAITUY KaK dJIeMEHTapPHBIH
9BOJIFOLIMOHHBIN Matepuai. [Tonysus Kak sJeMeHTapHast
€/IMHHLIA IBOJIONUH.

Jpmwxymue cuisl ((hakTopsl) SBOIIONNMH. MyTalMOHHBINA
Tporecc ¥ KOMOMHATHBHAS M3MEHUYMBOCTE. MUrparys.
W3zonsiumst momynsiumit: reorpaduaeckas (IpocTpaHCTBEHHAs),
Oronornieckast (penpoayKTHBHAS).

EctecTBeHHBIH 0TOOP — HANIPABIAIONIMNA (PaKTOP IBOJIOIUH.
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sBomonuu. bopnba 3a cyiiecTBoBaHME Kak
MEXAaHMU3M JIEUCTBUS €CTECTBEHHOIO 0TOOpa B
nomynsiuusix. Bug u ero kputepuu (IpU3HAKH).
BunoobpazoBanue kak pe3ylibTaT MUKPOIBOIOLUT

Bopr0ba 3a cyriecTBoBaHNE Kak MEXaHU3M JICUCTBHS
€CTECTBEHHOT'0 0TOOpa B MOMyJsILusix. Bua u ero kpurepun
(npusHaku). Bunoobpa3oBaHue kak pe3ynbrar
MUKPO3BOJIFOLUH

YMeTb: OIUCHIBaTh OCOOCHHOCTH BHAOB IO
MOP(HOJIOTHIECKOMY KPUTEPHIO

Tema 3.3. Makpo3BoJIIOL U 2
42 MaKpOBBOHIOI_[I/I}I. (DoprI Y OCHOBHBIC HAIIPABJICHUS 2T 3HaTh: MakpoaBodtonus. ©opMbl 1 OCHOBHBIE HATIPABIICHUS OK 2
makpososmorun (A.H. Cesepuio). I[TyTu Mmakpossomonuu (A.H. Cesepuos). ITytu noctmkenus
. OHMOJIOTHYECKOTO Iporpecca: apoMopdho3, HIuoaaanTams,
JOCTHUIKCHUA OHMOJIOrMYECKOTO mporpecca:
oOr1ras gereHepanus. MeTo bl H3y4eHUsT MaKpO3BOJIIOIUH.
apoMop(o3, nauoasanTanus, oomas 1ereHeparus. 3akoH 3apojpliesoro cxozactsa (3akon K. Bapa).
MeToabl u3y4eHus: MaKpO3BOJIIOIUHU. 3aKOH Buorenernyeckwuii 3akoH (3. ['exkens, ©. Mromiep). Obmue
3aposplieBoro cxozcrsa (3akoH K. bapa). 3aKOHOMEPHOCTH (TIPABHIIA) SBOMIOLIHH
buorenernyeckuii 3akoH (3. ['ekkens, ®. Mromep).
OO0m1e 3aKOHOMEPHOCTH (ITpaBUJIa) SBOJIOLIMHI
Tema 3.4. Bo3HUKHOBEeHHE U Pa3BUTHE KU3HHM HA 3emuie 2
43 TUnoressl 1 TEOPHH BO3HUKHOBEHUS JKU3HU Ha 2T ['urmoTe3s! 1 TeOpUK BOSHUKHOBEHHUS KI3HH Ha 3eMIIe: 0K 2,4
3eMie. KpEaIoHU3M, CAMOIIPOU3BOJIbHOE (CIIOHTAHHOE)
3apOKICHHUE, CTAIIMOHAPHOE COCTOSIHUE, TAHCTICPMHS,
6momno33. Hauano opranndeckoii sBomonuu. [lossienne
HEePBBIX KJIETOK. JBOJIIOLNS MeTabosIn3Ma. DBOITIONHS EPBBIX
kieTok. [IpokapuoTs! u 3ykapuotsl. [IpoucxoxaeHue
MHOTOKJICTOYHBIX OpPraHU3MOB. BO3BHHKHOBEHHE OCHOBHBIX
APCTB 3YKapHOT.
OCHOBHBIE YePThI IBOJIOLUHN PACTUTEILHOTO MHUPA.
OCHOBHBIE YepPThI IBOJIOIUH KUBOTHOTO MUPA
Tema 3.5. IlpoucxoxkaeHne 4eJJOBEKa — AaHTPOINOreHe3 2
44 AHTpOHOHOFHH. CXOI[CTBO U OTJIMYHUA UCJIOBCKA C 2T 3Hath: CucTeMaTHYECKOE MMOI0KEHNE YETIOBEKA. CXO}ICTBO OK 2,4

JKUBOTHBIMU.

Yenoseueckue

Kontponbhas pabota. TeopeTuueckue acreKThI
HBOJIIOLIMHY KU3HHU HA 3eMJI€ pachl.

YeNoBeKa C )KUBOTHBIMU. OTIHYMS YeJIOBEKa OT KUBOTHBIX.
[IpsiMoxokIeHNe M KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB.
PasBuTHe ros10BHOr0o MO3ra 1 BTOPOM CUTHAJIbHON CUCTEMBI.
CooTHotreHne OHOJIOTHYECKIX B COIMAITBHBIX (PAKTOPOB B
aHTPOIIOrCHE3E

OCHOBHBIE CTQAUN aHTPONOreHe3a. JIpHONUTEKH — MPEeIKU
YeJIOBeKa U 4eJI0OBEK00Opa3HbIX 00e3bsiH. [IpoToanTpon —
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MIPEALIECTBEHHHUK YeJI0BeKa. APXaHTPOI — JPEBHEHIINHA
yenosek. [laneoantpon — apeBHuit yenoBek. Heoantpor —
YeJIOBEK COBPEMEHHOT'O THIIA. DBOJIOINS COBPEMEHHOTO
YeJoBeKa.

Uenoedeckne packl. OCHOBHBIE OOJIBITHE PACHL:
eBpoIIcOnIHAs (€Bpa3HiiCcKast), HErpo-aBCTPAIONTHAS
(axBaTopmaNbHas ), MOHTOJIONTHAS (a3UATCKO-aMEePUKAHCKAs).
Bpems 1 MecTo BOSHUKHOBEHHS YeJIOBEYEeCKUX pac. EnquHCcTBO
YEJIOBEYECKHX Pac

YMeTh: aHaJIU3UPOBATh U OLICHMUBATH Pa3JIMYHbIC TUIIOTE3bI O
CYIIHOCTH, NPOUCXOKACHUU XKU3HU H YCJIOBCKA

Pa3znen 4. Dxosorus 20
Tema 4.1. IkoJsioruueckue (pakTopbl U Cpeabl ;KU3HU 2
45 Cpeﬂ],l O6I/ITaHI/I${ OpraHu3MOB. K_]]accp[(bﬂ}(aup[;[ 27 3HaTh: Cpe}lLI oOuTaHUsA OpraHM3MoB: BOAHasd, HA3€MHO- OK 1,7
sKoIOrnueckux paxropos. [Ipasuno muaumyma 1O. BO3/1yIIIHAs, TOYBEHHAs, BHYTPHOPraHH3MeHHas. DU3HKO-
XHUMHUYECKHE OCOOCHHOCTH CpeJl OOUTAHUSI OPTaHU3MOB.
JInGuxa. 3axon TonepantHocTH B. llendopna. I 6
PHUCIIOCOOIICHHST OPTAaHU3MOB K JKH3HH B Pa3HBIX Cpe/ax.
[ousTre sxonorudeckoro ¢pakropa. Kinaccupuranms
sKkonoruueckux ¢akropos. [Ipasuno munumyma 1O. JIubuxa.
3akoH TonepanTHocTH B. Hlenpopna
YMeTh: BBISIBIISATH MPUCIIOCOOICHHS OPIaHU3MOB K Cpe/ie
obuTaHus
Tema 4.2. Ilonyasuus, co0001IeCTBA, IKOCHUCTEMbI 2
46 Bun u monyssaiuu. brorieno3. DKOCHCTEMBI. 2T 3HaTh: DKOJIOTHYECKAS XapaKTEPUCTHKA BHIA U TOMYJISIHH. OK 1,2,7

Tpoduyeckue ypoBHu. Tpodudeckue ey U CETH.
OCHOBHBIE TOKA3aTeN YKOCHUCTEMBI. briomacca u
MPOIYKLHUS. DKOJIOTHYECKUE TUPAMUIbI YUCEN,

6uomaccel u 3Hepruu. [IpaBuiio nupaMubl SHEPTHUH.

AHTpOHOF CHHBIC 9KOCHCTCMBI. AFpOBKOCI/ICTCMLI.

DKoJIOrHYecKas HUIIa BUAA. DKOJIOTHUECKHUE XapaKTePHUCTHKH
norryssinmy. CooOriecTBa 1 3KocHcTeMbl. brorieHos u ero
ctpykrypa (B.H. Cykaue). CBs3u MeXy OpraHU3MaMH B
6nonenoze. CTpyKTypHbIE KOMIIOHEHTHI 3KOCHCTEMBI:
MIPOAYLEHTHI, KOHCYMEHTBI, peAyLeHTsl. Kpyrosopor
BEIIECTB ¥ ITOTOK 3HEPTUH B dKocucTeme. Tpodudeckne
YPOBHH.

AHTPOTIOTEHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMBI. OTIHINS
arpodKOCHCTEM OT OMOTEOIEHO30B. Y POOIKOCHUCTEMBL.
OcHOBHBIE KOMIIOHEHTHI YPOOIKOCHUCTEM

YMeTb: COCTaBIATh SJIEMEHTAPHBIE CXEMBI CKPELIUBAHUS U
CXEMBI IEPEHOCA BELIECTB U Mepelaul YJHEPTUU B
sKocucTeMax (1ieny nutanus). Pemenne npakTHKo-
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OPHEHTHPOBAHHBIX PACUETHBIX 3aaHUH 0 MEPEHOCY
BEIIIECTBA M DHEPTHHU B YKOCUCTEMAX C COCTaBIICHHE
TpoHUYECKUX LeNel 1 MHpaMul ONOMacChl U SHEPTUH;
CpaBHHMBATh OMOJIOTHYECKHE OOBEKTHI: XHMHYECKHI COCTaB
TeJI KUBON U HEKMBOW IPUPOMBL, IPUPOIHBIE SKOCHCTEMBI U
arpoIKOCHCTEMBI CBOSH MECTHOCTH; IPOLIECCHI
(ecTeCTBEHHBIH M UCKYCCTBEHHBII 0TOOp, ¥ A€NATh BHIBOJBI U
0000IIIeHNs Ha OCHOBE CpaBHEHHSI U aHAJIH3a; N3y9aTh
W3MEHEHHS B 9KOCHCTEMAax Ha OHONOTHYECKHX MOJCISX.

Tema 4.3. buocdepa - rinodanbHas 2
IKOJIOrnyecras cucrema
47 buocdepa. PazButue npeacrabineHuii o 6uochepe B 21 3HaTh: BKJIA]] BBIIAIONIUXCS (B TOM YHCIIE OTEYCCTBEHHBIX ) OK
Tpynax B.W. BepHasckoro. YUYEHBIX B Pa3BUTHE OMOJIOTUYECKON HAyKH; Pa3BHUTHE 1,2,6,7
npejcTaBieHuii o ouochepe B Tpymax B.M. BepHaackoro.
['moGanpHBIC YKOIOTHYECKHE TTPOOIIEMBI 06 A
nacti ouocgeps U e€ cocras. JKupoe BeniecTBo Ouocheps
COBPEMEHHOCTHU U MYTU UX PEIICHUs 1 ero GyHKIuK
3aKOHOMEPHOCTH CylIecTBOBaHUs Onocdepsl. OcoOeHHOCTH
o6rocdeps! Kak ri00aTbHON 3KOCUCTEMBI. JJuHAMHUYECKOE
paBHOBecHe B Onocdepe. PurmMudHOCTS siBIeHHiA B Onocdepe.
KpyroBopoTs BelecTB 1 GHOTEOXUMHIECKUE [IUKIIBL.
I'mo6anbHbIE KOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH U
MyTH UX PEIICHUS
Tema 4.4. Bansinue aHTPONOreHHbIX (P)AKTOPOB HA 2
onocepy
48 AHTpOl'IOl“eHHLIe BO3JEUCTBUS HA 6Hoc¢)epy. 2T 3HaTh: NpaBuia MOBEACHUS B IPUPOAHON Cpele, UICTOUHUKH U OK
HAIMYHE MYTarcHOB B OKpY KaroIel cpene (KOCBEHHO). 1,2,4,7

3arpsizHeHue. Pemenue npakTuko-
OpPUEHTUPOBAHHBIX 3aJaHUN 110 COXPAHEHUIO
IIPUPOJIHBIX PECYPCOB CBOETO PETMOHA MPOKUBAHUS

AHTpoOTIOTeHHBIE BO3EHCTBHS Ha Onocdepy. 3arpsasHeHus
KaK BHUJI aHTPOIIOTEHHOTO BO3AEHCTBUS (XUMHUYECKOE,
(usmueckoe, OMOTOTUIECKOE, OTXO/IbI MPOU3BOJICTBA U
moTpe0ieHns). AHTPOIIOTEHHBIE BO3ICHCTBUS Ha aTMOCchepy.
Bozpaeiicteus Ha ruapocdepy (3arps3HEHNS H UX HCTOYHUKH,
HCTOIIEeHNs BoJ). Bo3aelicTBust Ha muTocdepy (merpamarus
MTOYBBI, BO3/ICHCTBHE Ha TOPHBIE ITOPO/a, HEIPa).
AHTpONIOTE€HHBIE BO3JIEHCTBHS HA OMOTHUECKHE COOOIIECTBa
(Jleca 1 pacTuTENIbHBIE COOOIIECTBA, KMBOTHBIH MHUP)

CP

CamocmosmenvHas paboma: cOCTaBIeHUE
KpoccBop/ia 1o paszzaeny «buoskonorus»

COCTaBJICHUE KpPOCCBOpAA
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Tema 4.5. Bausinve coumajbHO-IK0JIOTrH4ecKux (pakTopon

Ha 3I0POBLEC Y€JI0BECKA
49 310pOBbE U €r0 COCTABJIAIOIINE. BpenHbie 2T 3HaTh: 370pOBbE U ero cocrapistoniue. GakTopsl, 0K 24,7 1
IIPUBBIYKH. TIOJIOKUTEIBHO ¥ OTPHULIATEIBHO BIUSIONINE HA OPTaHU3M
3 6 BHOCTD yenoBeka. OKazaHHs NEPBOI MOMOIIH IPH TPAaBMAaTHUECKHX,
AOPOBLE 1 pabOTOCHOCO ) MIPOCTYHBIX U IPYTUX 3a00JIeBaHUAX, OTPABICHUSIX
MMUIIEBBIMA TIPOTYKTaMU BpeqHble MPUBBIYKY: TOCICACTBHS U
npo¢mmaktuka. [IpobiemMa TeXHOTEHHBIX BO3ICHCTBHIA Ha
3I0pOBBE YETIOBEKa (IJICKTPOMArHUTHBIC TOJIS, OBITOBAS
XUMUS, HI30BITOYHBIC IITYMBI, paIyalys U T.I1.). AJanTanus
OpraHu3Ma 4YeloBeKa K (pakTopaM OKpYKaroIei CpeIbl.
3anMTHBIE MEXaHU3Mbl OpPraHU3Ma YeJIoBeKa. 3710pOBbe U
paboTococOOHOCTD.
50 [TpakTnueckas padora Nel0 “Onpeneneuue 2np IToAroToBKa BapHaHTOB OMBITA, HAOJIOJCHUE 3a 1,2
Butamuna C B TIPOIYKTaxX OUTaAHus Ka4eCTBEHHBIMH PEAKIIMAMU, 3aI0JIHCHHE paboyei TaOHIIbI,
UHTEepHpeTanys Ha0loaaeMbIX SBICHUH, (OPMYITUpOBaHHE
BBIBOJIOB
51 HpI/IHHI/IHbI (bOpMI/IpOBaHI/ISI 3ﬂ0p0BBecﬁeperaI0mero 2T 3HaTh: HpHHHHHLI d)OpMI/IpOBaHI/IH 3;:[op031,e06epera}omero 1
HOBEIeHUS. BHOXUMHUYECKHE ACTIEKThI nosezneHus. Pusnudeckast akTUBHOCTb U 30poBbe. ['pymmbl
310poBbsi. OCHOBBI 3aKaMBaHUs. BHOXUMHYECKUE aCTICKTHI
patuonabHoro nuraus. Hpasuia 6esonacHoro pamnmoHansHOTO uTaHus. [IpaBuina 6e30macHOro
HMCIIOJIb30BaHNs OBITOBBIX PUOOPOB U TEXHHICCKHX UCIIONIb30BAHUs OBITOBBIX IIPUOOPOB U TEXHUYECKUX
YCTPOMCTB YCTPOMCTB
YMeTh UCTIONB30BaTh MPHOOPETEHHBIC 3HAHHS U YMCHHSA B
MIPAKTHIECKOH ESTETFHOCTH U TTOBCETHEBHOM KU3HU: IS
coburoieHHst Mep NPO(UIAKTUKH OTPaBJICHHH, BUPYCHBIX U
Jpyrux 3a0oJjieBaHUil, CTPECCOB, BPEIHBIX MIPHUBBIYEK
(KypeHus, aTKoroJu3Ma, HApKOMaHHUN).
52 JlaboparopHas pabota Nel «BriusiHue a0HOTHUUECKUX 25p H3yueHre MEXaHU3MOB aalTallid OPTaHU3Ma YeIOBEKa K 1,2
(aKTOPOB Ha YelOBeKa (HU3KUE U BBICOKHE HU3KUM U BBICOKHM TeMIepaTypaM 1 00bsICHEHHUE
MOJTYYEHHBIX PE3YJIbTaTOB U (hOpMYIIHpPOBaHHE BHIBOJIOB
TeMIepaTypbL)» (TMCBMEHHO) C UCTIONIb30BAaHUEM HA i i
YUHBIX TIOHATHH, TEOPHIA 1
3aKOHOB
Pa3nen 5. buojiorus B :KM3HH 2
53 OcCHOBHBIE HAaNPaBJIEHUs COBPEMEHHOM 2t 3HaTh: buoTexHOMOr!s Kak HayKa U MPOM3BOCTRO. OK 1
OMOTEXHOJIOTHU. DTHKA OMOTEXHOJOTUYECKHUX U OCHOBHBIE HalpaBJICHNsI COBPEMEHHOI OMOTEXHOJIOTHH. 1249
reHETHYECKHX IKCIIEPHMEHTOB. Mertossl OnoTexHonorud. OOBEKThl OMOTEXHOJIOTHU. DTHKA
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Pa3zBuTHe MpOMBINIUICHHONW OMOTEXHOJIOTHH U €€
MIPUMEHEHHUE B )KU3HU YEJIOBEKA, TOUCK U aHAIIU3

uHpopmanuu, cetb IHTEpHET 1 IpyTrue)

uH(pOpPMaLIUU U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHasi U
y4ueOHO-Hay4YHas JTuTepaTypa, CpeJcTBa MacCOBOM

OMOTEXHOJIOTMYCCKUX U TCHETHYCCKUX IKCIICPUMCHTOB.
[IpaBuna morcka u aHanKu3a OMO3KOJIOTHICCKON HHDOpMAIUH
U3 Pa3INYHBIX HCTOYHHKOB (Hay4Has ¥ y4eOHO-HAy4YHAs
JUTEepaTypa, CpeICTBa MacCOBOW HH(POPMAIINH, CETh
WntepHet u npyrue)

YMeTh OlIEHHBATh ITHIECKUE ACTIEKThl HEKOTOPBIX
HCCIICIOBAHHNA B 00JIACTH OMOTEXHOJIOTHH (KIIOHHPOBAaHHE,
HCKYCCTBEHHOE OILIOIOTBOPECHUE)

Pa3znen 6. buoskoornueckne HCCIeJ0BAHUSA 12

Tema 6.1. OCHOBHBIE METOABI 2

54 MeToabpl GMOAKOJIOTHYECKAX UCCIIENOBAHUN. 2T 3nath: Hayunsiit MeTon. MeToapl OM0IKOIOTHIeCKAX OK 1

MOHHTOPHHT Opr>KaIOI_ueI71 cpe bl HCCIICIOBAHMIA: TIOJICBBIC, Ta0OpaTOPHEIE, 1,2,4,7

SKCIICPUMEHTANbHBIE. MOHHTOPUHT OKPYKAFOIIEH CPEIIbI:
JIOKAJIbHBIH, PErMOHATIBHBIN U ITI00aIbHBINA
MeTobI MOKCKa, aHaJ3a U 00pabOTKH HHYOPMAIHH O
MPOCKTE B PA3TUYHBIX HCTOYHHKAX

Tema 6.2. buoskosiornyeckmnii IKCNepUMeEHT 10

55 Ha6opaTopHasl pa60Ta No2 Tloaroroska 2mp YMeTh UC0Ib30BaTh MOJTYUEHHBIE 3HAHUS HAa MPAKTUKE. OK 1,2
[epserit 3Tan BemoHEHUS poekTa: O030p TeM y4eOHO- 1-5,7-9

WHAUBUAYAJIBHOT'O IIPOCKTA

HCCIeI0BaTeNbCKIX POEKTOB. Bribop yueOHO-
HCCIIEI0BATEIbCKOTO IIPOEKTA U3 MPEJIOKECHHBIX.
dopmupoBaHUe KOMaHIBI TPOEKTA. AJTOPUTM BBITTOJTHEHHS
TIPOEKTA.
Kaxxmas rpymnmna BeIOupaeT OJJH U3 BapUAHTOB y4eOHO-
HCCIIeIOBATEIbCKHUX MMPOEKTOB:
1. Orenka kayecTBa aTMOC(EPHOTrO BO3MyXa
2. OueHKa Ka4ecTBa OYB METOJIOM (PUTOTECTHPOBAHHS
3. Oyenxa xawecmea 600 NOBEPXHOCMHBIX B0O0EMO8 NO
op2anonenmuyeckum u QU3UKO-XUMULECKUM
ceolicmeam
4. Bnusinue I1AB Ha pocT 1 pa3BHTHE CEMSTH BBICIINX
pacteHuit
5. BimstHue conieBOTo 3arpsi3HEHUs Ha POCT U Pa3BUTHE
CEMsIH BBICUINX PAaCTEHUI

CP | Camocmosmenvuas paboma: VIHIUBUAYaTbHBINA
IPOEKT

O0ocHOBaHME aKTyaIbHOCTH BBIOPAaHHOW TeMbL. BhIsSBICHHE
po0JIeMbI HCCIIe0BaHUs, HOPMYTHPOBAHNE THIIOTE3HI.
Br160op MeTon0B HccnenoBanus. Beibop Touek orbopa mpood
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Ha TEPPUTOPHUH KcclienoBanus. [locTaHOBKa 1ienell 1 3a1a4
uccrnenoBanus. Onpeaenenne GOpPMBbI MPEACTABICHUS
pe3ynbTaToB HccienoBanus. OmpeieicHue 3TarnoB U
COCTABJICHHE IUIaHA HCCIICA0BAHUS
56 JlabopatopHnas pabota Ne 3 «[ToaroroBka 21p Bmopoii sman evinonuenus npoexma: MOATOTOBKA 1,2
0GOpYIOBAHHUS 1 MATEPHAIOBY HEOOXOAMMOM MOCY bl M MaTepUalia Jis IKCIIePUMEHTA,
MPOBEICHUE IKCIIEPUMEHTA, TIEPHOINYECKAast IIPOBEPKa
TEYeHUs dKCIIepUMeHTa/ cOOp MaTepraia B BRBIOpaHHBIX
TOYKaxX 0TOOpa mpoo
57 JlabopaTopnas padora Ne 4 «llomy4uenue 2mp Tpemuii 3man vinonnenus NPOeKma: MoNydeHUue TePBUUHBIX 12
OKCIICPUMCHTAJIBHBIX TAHHBIX, CTATUCTUYCCKAA SKCIIEPUMEHTAIIBHBIX JAHHBIX, IPOBEAEHHE CTATUCTHUECKON
00paboTKa TAHHBIX) 00pabOTKN MOTYICHHBIX JaHHBIX
58 Jlaboparopnas pabora Ne 5 «BrisiBienne 27p Yemeepmulil 5man 6vinOAHEHUs NPOEKMA. BhISABICHUE 1.2
3aKOHOMepHOCTeI7I, (bOpMyJII/IpOBaHI/Ie BBIBOJOB U 3aKOHOMEPHOCTEH, (opMyIHpOBaHUE BHIBOIOB U POTHO30B,
MIPOTHO30B, OIIEHKA KaueCTBa UCCIEAYyeMOTo 00beKTa OLICHKA Ka4eCTBa UCCIIEAYEMOro 0OBEKTa 10 pe3yJibTaTam
10 pe3yJIbTaTaM OMOIKOJIOTHIECKOTO aHAIN3a» Guooxonorieckoro anamsa
cp Camocmosmenvras paboma. MOATOTOBKa
Ymemv pabomame ¢ komnviomepom
MPE3CHTAIIMU IPOCKTA
59 JlaboparopHas pabota Ne 6 3amuTa npoexTa. 2mp IIpencTaBieHNe pe3yabTaTOB BHIIONTHEHNS yIeOHO- 1,2
HCCIIeTOBATENILCKUX TIPOCKTOB (BBICTYIUICHHE C
npe3eHTanmein)
Bcero 781+12J1P+27I1P
+6¢p

* [ XapaKTepUCTUKH YPOBHS OCBOCHHUS yU€OHOTO MaTepHaja MCIOIb3YIOTCs CleyIone 0003HaUeHHS:
1 — o3HaKoMUTENBHBIH (Y3HABaHUE paHee N3yYEHHBIX O0OBEKTOB, CBOWCTB);
1 — PeNPOAYKTHUBHBIH (BBITIOIIHEHNE JIESITENFHOCTH 110 00pa3ily, HHCTPYKIIUH WIIH 110]] PYKOBOJICTBOM);

3 — NPOJYKTUBHBIN (IUIAHUPOBAHKE M CAMOCTOSTEIBHOE BBHITIOIIHEHNE JIEITEIILHOCTH, PelIeHHe NPOOJIEMHBIX 3a71a4).
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3 YCJIOBMUSA PEAJIM3ALIMU ITPOI'PAMMBI IMUCHUITJINHBI

3.1 Tpe6oBanuss K MHHUMAJBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY
o0ecneYeHnIo
Peanmuzamuss mporpamMmbl  TUCHUIIMHBI TpeOyeT Haiauums  ydeOHoro kaOuHeTra -
buonorum.

O6opynoBaHue yueOHOro KaOMHeTa:
— pabouee MeCTO MpernoaBaTels;

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

- y4eOHO-TIpaKTHUECKOe U YydeOHO-IabopaTopHOe o0OpymoBaHue (BeChl ydeOHbBIE C
THPSIMU, JIyIIa py4YHasi, MUKPOCKOII JIAOOPATOPHBIN, KOMIUICKT IOCY/Ibl U MIPHHAICKHOCTEH IS
IPOBEJICHUS J1TA0OPATOPHBIX PadOT);

- HaTJISIHBIC TTOCOONS;

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

- KJITaCCHasl JI0CKa.

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

3.2 UndopmannoHHoe obecnevyeHue 00y4eHust

OcHoBHas IUTEpaTypa:

1. Tynsxosa, O. B. buonorus : yueOnuk : [16+] / O. B. Tynsakosa. — 1U3a.
2-e, crep. — Mockaa ; bepimun : Jlupekr-Meaua, 2019. — 450 c. : mi., cxem., Ta0.
— Pexum JIOCTyTIA: o MOJITTUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=576759

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

JlonoyiHUTENBbHAS TUTEPATYpa:

1. Asuzoga, U. FO0. CamocrosrenbHas paboTa CTy/I€HTOB Ha J1a00paTOPHBIX 3aHATHIX IO
MeToauke oOydeHusi Oumosnoruu (pasmen «OoOmas Owomnorus») : ydebHoe mocodue : [16+] /
N. 0. A3uzoBa, A.Jl JleBuenko ; Poccuiickuii TrocyJapCTBEHHBIM  I€JaroruyecKuii
yauBepcuter uM. A. W. TI'epuena. — Cankr-IletepOypr : Poccuiickuii rocymaapcTBEeHHbIN
negaroruveckuii yauepcutrer uMm. A.M. Tepuena (PI'TIY), 2020. — 248 c. : un. — Pexum
noctyma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=692359

2. Tynsxoga, O. B. 30panHbIe BOPOCH! 001Iel Onojoruu : yaeOHoe mocodue : [16+] /
O. B. Tynsakosa. — U3x. 2-e, crep. — Mocksa ; bepnun : lupexr-Menua, 2019. — 147 c. : cxem.,
ni., TabII. - Pexum JOCTYyTa: 1o MOJIITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=576761

3. CoBpeMmenHble mpobaembl Ouosnoruu (usnonorus) : yuebHoe mocodue :
[16+] / aBT.-coct. JI. A. Bapuu, H. H. Komxko, U. JI. Bacunpsuenko ; KemepoBckuii
rocynapcTBeHHbll yHuBepcuteT. — KemepoBo : KemepoBckuil rocymnapcTBEHHBIN
yauBepcuter, 2019. — 155 c. : un. — PexuMm poctyna: mo MOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=600315

4. PactutenpHbli Mup Asuarckorr Poccum / . pen. B. I1. CenenbHHUKOB ;



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

yupen. Cubupckoe otnenenue Poccuiickoii akamemuu Hayk, LleHTpambHBIH
cubupckuit 6orannueckuii can CO PAH. — HoBocubupck : CO PAH, 2021. — Ne 4, —

8 ¢ : cxem., win, Tabn. — Pexum Jgocryma: TO  TOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=68548

5. CouunanbHO-?KOJOTHYECKWE TEXHOJNOTUU : TpUpoda U YeNIOBeK:
9KOJIOTHYeCcKHe uccnenoBanus / 1. pea. M. B. Koctuna ; yupen. u u3a. MockoBckuit
MeJIarOTMYeCKUM  TOCYIapCTBEHHBIM yHHUBEpCUTET. — MockBa : MOCKOBCKHIA
NeAaroruueckuii rocyaapcrseHnbii yauusepeuter (MIINY), 2020. — Ne 2. — 129 c. :
WIL. — Pexum JIOCTYyTIA: 1o MOJIITUCKE.

URL: https://biblioclub.ru/index.php?page=book&id=614426. — ISSN 2500- 2961 -
TCKCT . BHeKTpOHHBII/I.

HNuTepHeT pecypcebl:
1. https://www.tutoronline.ru/webinary/webinary-po-biologii
2. www.biology. ru (buonorust B OTkpeiToM Kosutemke. CalT comepkut
3JIEKTPOHHBIN yueOHUK 1o 6uonoruu, On-line TecTsl).
3. https://ig2u.ru/tests/26
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https://biblioclub.ru/index.php?page=book&id=685489
https://biblioclub.ru/index.php?page=book&id=614426

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIVINHBI

KonTpoas #  omeHka  pe3ylnbTaToB

OCBOCHU

yaeOHOM JHUCLMIIIAHEI

OCYHICCTBJIAACTCA IIPCIIOAAaBaATCIIEM B IMPOLECCE MPOBCACHUSA MPAKTUUCCKUX U Ha60paTOpHLIX
SaHHTHﬁ, TECTUPOBAHHUA, a TAKXKC BBIIIOJIHCHUA O6y‘IaIOH_[I/IMI/IC$[ HHAWBUAYAJIbHbBIX SaﬂaHHﬁ,

MIPOEKTOB, UCCIICIOBAHUIA.

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

@®opMbI U METOAbI KOHTPOJIS U
OLIEHKHU Pe3yJIbTaTOB
00y4eHust

YMETbh:

- OOBSICHATH poib OuWonoruu B (pOpMHUPOBAHUH
Hay4YHOT'O MHUPOBO33PEHMUS;

- pemiath 3JE€MEHTapHble OMOJIOTHYECKHE 33a/a4H;
COCTaBJISITh DJIEMEHTApHbIE CXEMbl  CKpELUIMBAaHUS U
CXEMbl TIEpEHOCAa BELIECTB U IepeJauyd HSHEPruu B
9KOCUCTEMAX (uerm MUTAHUA); OIUCBHIBATh
0COOEHHOCTHU BUJIOB 1o Moponoruueckomy
KpUTEPUIO;

- BBISIBJIATh  TIPUCIIOCOOJICHHUSI OpPraHU3MOB K Cpefe
oOWTaHusl, UCTOYHUKM U HaJU4Yue€  MYTareHoB B
OKpyKaromie cpene (KOCBEHHO), aHTPOIIOTCHHBIC
U3MEHEHUS B HKOCUCTEMAaX CBOEH MECTHOCTH;

- CPaBHMBAaTh OMOJIOTMYECKHE OOBEKTHI: XUMUUYECKUM
COCTaB TE€J KUBOW M HEXKWUBOW IPUPOIBI, 3apPOJbIIIECH
4YeJ0BeKa M JOPYI'MX  JKMBOTHBIX,  IPUPOJHBIE
HKOCUCTEMBl U arpo3KOCUCTEMBbl CBOEW MECTHOCTH;
IpoLecchl (€CTECTBEHHBIH M HMCKYCCTBEHHBIM 0TOOp,
MOJIOBOE U OEcIioyioe pa3sMHOXKEHUE) U JeNaTh BBIBOJIBI
1 0000IIeHNST HA OCHOBE CPAaBHEHUSI M aHAJIN34;

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

MOCIIEACTBUS cOOCTBEHHOM JeATETbHOCTH B
OKpYXKarollleu cpee;
- U3y4aTb NU3MCHCHU B OKOCHUCTEMAX Ha

OMOJIOTHYECKUX MOJCIIAX;

- HaXOJUTh UHHOPMAIUIO O OMOJOTHYECKIX 00BEKTax
B Pa3JIMYHBIX UCTOYHUKAX (YyIeOHUKAX, CIIPABOYHUKAX,
HAYYHO-TIOMYJISIPHBIX H3JIaHUSX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax cetu IHTepHET) U KPUTUYECKHU €€ OIEHUBATh;

- ACTIOJIB30BaTh MPHOOpPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOU JIEATEIIbHOCTH U TOBCEIHEBHOU KU3HU:
Uil cOOMIONeHUsT Mep MNpO(UIAKTUKH OTpaBJICHHUIA,
BHUPYCHBIX M JAPYTUX 3a00JIEBaHUM, CTPECCOB, BPEIHBIX
NPHUBBIYCK (KYpPEHHUs, aJKOTOoJM3Ma, HapKOMaHUWH);
MpaBUJI TOBEACHHUS B TPUPOIHON cCpese; OKa3zaHUs
MIEPBOM MMOMOITH TPH TPABMATHUECKHUX, TPOCTYAHBIX U
JIpyrux  3a00JICBaHUSAX, OTPABJICHUSAX  IHUIICBBIMH
MPOJYKTAMHU; OLIEHKH ITHYECKUX ACTIEKTOB HEKOTOPBIX
HCCIIEIOBAaHUI B oOJactu OMOTEXHOJIOTHHA
(KJIOHMpPOBaHUE, HCKYCCTBEHHOE OTLIOJJOTBOPEHHUE).

Oyenxa pe3yiomama 6bINOJIHEHUS
3a0aHUL

Oyenka pe3ynomama 6bINOIHEHUSA
NPAKMUYECKUX 3a0aHUL

Oyenka pe3ynomama 6vINOIHEHUS
NPAKMUYECKUX 3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenka pe3ynomama 6bINOIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUSA
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUS
3a0aHULl

Oyenka pe3ynomama 6bINOJIHEHUS
NPAKMU4ecKux 3a0anull




3HATh.

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

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

- CYIIHOCTh OMOJOTMYECKHX MPOILIECCOB:
Pa3MHOXKEHUs, OIJIOIOTBOPEHHUSI, ECHCTBUS
MCKYCCTBEHHOI'O U €CTECTBEHHOI'0 0TOOPA,
dbopMupoOBaHUE TPUCTIOCOOICHHOCTH, TPOUCXOKICHUE
BUJIOB, KPYTOBOPOT BELLECTB U MPEBpAILlEHNE SHEPTUH B
KJIETKE, OpraHu3Me, B dKocucTeMax u ouocdepe;

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

- OMOJIOTNYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY

Tecmuposanue

Yemmuwiti onpoc

Yemmuwiti onpoc,

mecmuposaHnue
Onpoc no
300aHUAM

UHOUBUOYATILHBIM
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