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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

00pa30BaTe/IbHO  MPOrpamMMbl:  TPOPUIBbHAS JTUCIHUILTMHA  001e00pa3oBaTenbLHOM
[MOATOTOBKH
13 e u 3agayd y4eOHOM JAUCHMIUIMHBI — Tpe0OBaHHMA K pe3yiabTaTam

OCBOEHUSI Y4eOHOH TUCHUNINHBI:

B pesynbrare ocBoeHUs! yueOHOM TUCHUTIIIMHBI 00 YYAIOITHIICS H0JI2KE€H YMETh:
OO0BSACHATH POJIb OMOJIOTHHU B (POPMUPOBAHUN HAYYHOTO MUPOBO33PECHHUS,

- peuiartb JIEMEHTapHbIE OMOIOrMYECKUE 3a1auH;

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

- OIHUCHIBaTh OCOOEHHOCTHU BUOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO;

- BBUIIBJIATH IPUCHOCOOJICHUSI OPTaHU3MOB K cpe/ie OOMTaHWs, ICTOUHUKU M HaJTH4IHe
MYTareHoB B OKpY)Karollled cpene (KOCBEHHO), aHTPONOIeHHbIE HM3MEHEHHs B HKOCHCTEMAax
CBOCH MECTHOCTH;

- CpaBHHBAaTh OMOJIOTHYECKHE OOBEKThI: XUMHUECKUI COCTaB TeN YKUBOW U HEXHMBOH
OPUPOJBI, 3apoAbIlIel YeIoBeKa U JPYTHX JKUBOTHBIX, TPUPOAHBIE HKOCHUCTEMBI U
arpo’KOCHCTEMBl CBOEH MECTHOCTH; MpOIECcChl (€CTECTBEHHbI M HCKYCCTBEHHBIH OTOOD,
M0JIOBOE U O€CIojioe pa3MHOXKEHHE) U JIeNaTh BBIBOJABI U 0000IIEHUS HA OCHOBE CpPaBHEHMS U
aHaJIN3a;

- aHAJIU3MPOBATh U OLIEHHWBATH PA3JIMYHBIE TMIOTE3bl O CYUIHOCTH, MPOUCXO0XKJIECHUU
XKU3HU M 4YelloBeKa, INI00albHble SKOJIOTMYECKHe MpOoOJeMbl M HMX pELICHUs, MOCIEICTBUA
COOCTBEHHOM JIEATENILHOCTH B OKPY KaIOIIEH Cpejie;

- H3y4YaTh U3MEHEHHS B 9KOCHCTEMax Ha OMOJIOIMYECKUX MOAECIX;

- HAaxXoAuUTh MH(OpPMALMIO O OMOJIOTMYECKHX OOBEKTaX B PA3IMYHBIX HCTOUYHUKAX
(yueOHMKaxX, CIpaBOYHHKAX, HAYYHO-TIONMYJISIPHBIX M3JAHUSAX, KOMIBIOTEPHBIX 0a3ax, pecypcax
ceTy VIHTepHET) U KPUTUYECKHU €€ OLIEHUBATh;

- HCHOJb30BaTh NPUOOpETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOH NeATENbHOCTH U
MOBCEIHEBHOM KU3HU: I COONIOICHUS Mep MPO(UIAKTUKU OTPABICHUM, BUPYCHBIX U APYTUX
3a00JIeBaHU, CTPECCOB, BPEIHBIX MPUBBIYEK (KYpEHUs, AJTKOTOJIM3Ma, HApKOMaHUH );

- NpaBuWJ MOBEJECHUS B IPUPOIHON CpeLe;

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

- OILIGHKM ATHYECKHX acCleKTOB HEKOTOPBIX MCCIIETOBAaHUNA B 00JIACTH OMOTEXHOJIOTHH
(KJIOHUpPOBaHUE, HCKYCCTBEHHOE OIUIOZ0TBOPEHHUE).

B pesynbrare ocBoeHUST yueOHOUM TUCIUTIIIMHBI OO0 YJIArOIIHICS H0/I2KEH 3HATh:

- OCHOBHBIC IOJIO)KEHHSI OMOJIOTMYECKUX TEOPUH M 3aKOHOMEPHOCTEH: KIIETOYHOM
TEOPHH, DBOJIIOIMOHHOTO y4yeHus1, yuenus B.U.Bepnanckoro o 6uocdepe, 3akonsr I.Menpaens,
3aKOHOMEPHOCTEN U3MEHUNBOCTH U HACJIEICTBEHHOCTH;

- cTpoeHne ®W (GYHKIMOHUPOBAHWE OHOJIOTHYECKUX OOBEKTOB: KIETKH, T€HOB H



XPOMOCOM, CTPYKTYPBI BUJIA U DKOCUCTEM;

- CYIIHOCTh OMOJIOTMUECKHUX IPOIIECCOB: Pa3MHOKEHUS, OILIOJOTBOPEHUS, NEHCTBUS
UCKYCCTBEHHOTO M €CTECTBEHHOrOo  O0TOOpa,  (QOpMHpPOBAHUE  TMPHCIOCOOICHHOCTH,
MIPOUCXOXKICHNE BUI0B, KPYTOBOPOT BEUIECTB U MPEBpAIllEHUE SHEPTUH B KJIETKE, OpraHu3Me, B
IKOCHCTEMax U Ouocdepe;

- BKJaA BBIJAIOUMXCA (B TOM UHCJIE€ OTEYECTBEHHBIX) YYEHBIX B pa3BUTHE
OMOJOrN4YECKON HayKH;

- OMOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY.

OcBocHHe conepkaHus Yy4eOHOW NUCHUIUTMHBI «bBHONOTHS» 00ECIeUnBaeT JIOCTHKEHUE
CTYJEHTaMH CJIEAYIOUINX Pe3yIbTaTOB:

JIMYHOCTHBIX:

— c(hOpPMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBaXEHHS K HMCTOPUU U JIOCTHXKEHUSM
OTEYECTBEHHON OMOIOTHUECKON HAYKH;

— TPEJCTABJICHUS O IEIOCTHOM €CTeCTBEHHOHAYYHON KapTHHE MHUPA;

— IOHMMaHHE B3aWMOCBS3H U B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, UX BIUSHHS Ha
OKPYXAIOIIYI0 Cpely, SKOHOMHYECKYIO, TEXHOJOTHYECKYIO, COIMANBHYIO M ITHUECKYIO c(epsl
JeSITeTIbHOCTH YeJIOBEKa,

— CIIOCOOHOCTH HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHHE
MHpa B 00pa3oBaTenbHON U TPO(PECCHOHATILHOMN ACSITEIBHOCTH;

- BO3MOXXHOCTM HMH(OPMALIMOHHOW Cpelpl A OOecrneueHuss MPOAYKTUBHOTO
camMo00pa3oBaHus;

— BJIaJIEHUE KYJIbTYpPOW MBILIUICHUS, CIIOCOOHOCTh K 000OIIECHUIO, aHATN3Y, BOCIIPUSTHIO
uHpOpPMAaLKU B 00JIACTH €CTECTBEHHBIX HAYK, IOCTAHOBKE IEJI M BEIOOPY MyTEH €€ JOCTIKEHUS
B IpodeccuoHaIbHOM cepe;

— C0COOHOCTH PYKOBOJICTBOBATHCS B CBOEH JIEATEILHOCTH COBPEMEHHBIMU TP HUHITUTIAMHA
TOJIEPAaHTHOCTH, JAMAIOra M COTPYJHHUYECTBA; 'OTOBHOCTh K B3aMMOJEHCTBHMIO C KOJUIETaMH,
paboTe B KOJJIEKTHBE;

— TOTOBHOCTBH MCIIOJIb30BaTh OCHOBHBIE METObl 3aAIUTHl OT BO3MOXKHBIX IOCIIEACTBUIN
aBapHuii, karacTpod, CTUXUHHBIX OEICTBUM;

— obyiagaHue HaBbIKaMM 0e30macHoil paboThl BO BpeMs IMPOEKTHO-MCCIEI0BATENbCKON 1
AKCIIEPUMEHTAIBHON JIeSITeTbHOCTH, TIPU HCIIOJIB30BAHNUH JIA0OPATOPHOTO 000PYI0BAHUS;

— CHOCOOHOCTh HCIIOJIb30BaTh INPHOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUUYECKOMH
NeSITETbHOCTH M TIOBCEJHEBHOW JKU3HU U COOMIOACHUS Mep NPOQHIAKTUKHA OTpPaBJICHUH,
BUPYCHBIX U JpPYyrux 3a00JieBaHWH, CTPECCOB, BPEIHBIX MNPHUBBIYEK (KYPEHHUs, aJKOTOJIM3MA,
HAapKOMAaHMUH); TIPaBUJI TIOBEJICHUS B TIPUPOJIHOM cpenie;

— TOTOBHOCTh K OKa3aHMIO TEpBOM MOMOILIM HpU TpaBMax, MPOCTYAHBIX U JPYTUX
3a00JICBaHUAX, OTPABIICHUSIX MUIIEBBIMU TIPOTYKTAMU;

MeTanpeaMeTHbIX:

— OCO3HaHUE COIMAJIbHOM 3HAYUMOCTH CBOEH Mpodeccuu/crennarbHOCTH, 00Iaaanme
MOTHUBAIMEN K OCYIIECTBICHUIO MPO(eCcCHOHAIBHON AeITEeNbHOCTH;

— TIOBBIICHWE HHTEIUICKTYAIbHOTO YPOBHS B TPOILECCE HU3YYCHHS] OHMOIOTHYECKHX
SIBIICHUI;

— BBIJAIOIIUXCS JOCTIKEHHI OMOJIOTHH, BOIICIINX B O0IIEYETIOBEYECKYIO KYIBTYPY;

— CJIOKHBIX W TPOTHBOPEYMBBIX IyTEH DPa3BUTHUA COBPEMEHHBIX HAy4YHBIX B3IJIS/IOB,
UJIel, TEOpH, KOHIICTIINA, TUTIOTe3 (O CYITHOCTH W MPOUCXOKICHUH )KU3HHU, YEIIOBEKa) B XOJI€
paboThI ¢ pa3TUYHBIMUA UCTOUHUKAMHU UH(OpMAIIH;

— CHOCOOHOCTh OPTaHU30BBIBATh COTPYTHHYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHUCIIE C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

— CIIOCOOHOCTH MMOHUMATh MPUHIUIBl YCTOMYMBOCTH M TMPOAYKTUBHOCTH >KHUBOM
OPUPOJBI, MYTH €€ M3MEHEHHUS I0J BIMSHUEM AHTPOINOTEHHBIX (HDaKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHaJM3y [JIOOANbHBIX SKOJIOTMYECKUX MpoOJieM, BOINPOCOB  COCTOSTHUS
OKpY’KaloIIel Cpebl U PalOHAIBHOTO HCIIOJIb30BaHMSI IPUPOTHBIX PECYPCOB;



— yMeHHEe OOOCHOBBIBATH MECTO M pOJIb OHOJIIOTUYECKUX 3HAHUH B MPAKTUYECKOU
JIEATEIBbHOCTH JIFO/IEH, pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUH;

— OIPEACIATH )KUBBIE OOBEKTHI B IPUPOJIC;

— NPOBOAUTH HAOIIOACHMSI 32 SKOCHCTEMaMHU C LEJbI0 MX OINUCAaHUS U BBISABICHUS
€CTECTBEHHBIX M AHTPOMOTEHHBIX U3MEHEHU;

— HaXOJUTh U aHAIM3UPOBATH HHPOPMAIIUIO O KHUBBIX O0BHEKTaX;

— CHOCOOHOCTh TPUMEHSATH OHMOJOTHMYECKHE W JKOJOTHYCCKUE 3HAHWS [UIs aHaau3a
MPUKIIAIHBIX TPOOJIeM X03iCTBEHHOM 1eATeIbHOCTH;

— CHOCOOHOCTH K CaMOCTOSITCIILHOMY TIPOBEACHHUIO HCCIICIOBAaHUI, TIOCTaHOBKE
€CTECTBEHHO-HAYYHOI'O0 JKCIEPUMEHTa, HCIOJIb30BaHUI0 WH(GOPMAIMOHHBIX TEXHOJIOTMHA st
peIIeHUs HAyYHBIX ¥ MPOPECCHOHANTBHBIX 33/1a4;

— crnocoOHOCTh K OLIEHKE 3THYECKHUX ACHEKTOB HEKOTOPBIX HCCIIeNOBaHUN B o0nactu
OMOTEXHOJIOIMH (KJIOHUPOBaHHUE, HCKYCCTBEHHOE OILIOIOTBOPEHUE);

NpeJIMeTHbIX:

— c(hopMHPOBAHHOCTh TPEJCTABICHUNA O POJIM U MeCTe OHOJIOTMM B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA;

— TIOHUMaHuEe poyiu Ouojorud B (QOpMUpPOBaHUU Kpyrozopa u (YHKIIMOHAIBHOMN
TPAaMOTHOCTH ISl pELICHUs TPAKTUYECKUX 3a/1a4;

— BJIQJICHHE OCHOBOIIOJIATAIOIIMMH TOHSATUSMU M TIPEJICTABICHUSIMHU O KHUBOM MPHUPOJIE,
€€ YPOBHEBOW OpraHu3aluu U 3BOJIIOLUY;

— YBEPEHHOE IMOJIh30BaHUE OMOJIOTUYECKON TEPMUHOJIOTHEH U CHMBOJIMKOM;

— BIJIQJICHHE OCHOBHBIMM METOJAMHM HAyYHOTO IIO3HAHUS, HCIOJIb3YEMBIMU IIPHU
OMOJIOTUYECKUX HCCIICAOBAHUSAX JKUBBIX OOBEKTOB M JIKOCHCTEM: OIHMCAHUEM, H3MEpPEHUEM,
IPOBEJICHNEM HAOIOICHU;

— BBISIBJICHHE U OIEHKA aHTPONIOTEHHBIX U3MEHEHU B IPUPO/IE;

— c¢(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH PE3yNbTAaThl OMOIOTUYECKUX SKCIIEPUMEHTOB,
pemaTh 3JIeMEeHTapHbIe OMOJIOTUYECKHE 3aa4H;

— c(hOpMUPOBAHHOCTh COOCTBEHHOW TMO3UIMH 10 OTHOIIEHUIO K OHOJOTHYECKOU
uH(pOopMaInu, MOIy4aeMOoi U3 pa3HbIX UCTOYHUKOB, II00ATBHBIM YKOJIOTHYECKUM MpodieMaM 1
MYTSIM UX pEUICHUSI.

TexXHUK-TEXHOJIOT JIOJDKEH 00y1aaTh OOIIMMH KOMIIETCHIIMSIMHU, BKIIOYAOIMIMMH B ce0s
CIOCOOHOCTB:!
Kon HaunmenoBauue o0IMX KOMIIETEHIIAN

OK 1. | [loHumMaTh CYIIHOCTh M COIMAJbHYIO 3HAYMMOCTh CBOeH Oymymel mpodeccuy,
IIPOSIBIATH K HEM yCTOMYMBBIN MHTEPEC.

OK 2. | Opranu3oBbIBaTh COOCTBEHHYIO JIESTEIBHOCTD, BEIOMPATH THIIOBBIE METOIBI U CIIOCOOBI
BBITOJIHEHHS PO(eCCHOHAIBHBIX 3a/1a4, OLIEHUBATh X 3P PEKTUBHOCTH M KaYECTBO.
OK 3. | [IpyuMath pemeHusi B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYalUSX W HECTU 3a HHUX
OTBETCTBEHHOCTb.

OK 4. | OcymiecTBisiTh TOWCK W WCIOJb30BaHME HMHQPOPMAIMHM, HEOOXOAUMOU  AJis
3¢ (GEKTUBHOTO BBIMOJIHEHUS NPO(PECCHOHANBHBIX 3a1ad, MPO(pECCHOHATIBHOTO U
JMYHOCTHOTO Pa3BUTHSL.

OK 5. | Ucnonb3oBaTth MHPOPMALTMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTMH B
npogecCHOHATBHOM JesITeTbHOCTH.

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

OK 7. | bpatp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaH/Abl (MOAYMHEHHBIX),
pE3yJbTaT BBIITOJHEHUS 3aJaHHH.

OK 8. | CamoCTOATEIHHO ONPENeNATh 3a1a4u MPO(HEeCCHOHATHPHOTO W JIMYHOCTHOTO Pa3BHUTHA,
3aHUMATHCSl CaMOOOpa30BaHNEM, OCO3HAHHO IUIAHUPOBAThH MOBBIIICHUE KBATU(HKAIINY.
OK 9. | OpueHTHPOBAaTBCS B YCJIOBHSX YacTOW CMEHBI TEXHOJOTHH B TpodeCCHOHATHHOU
JESITEIbHOCTH.




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOM JJUCIUILINHBI

Buj yueOHoi1 padoThl

O0BbeM yacoB

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 167
Oo6s13aTesibHAsI ayUTOPHAsI yuyeOHAasi HATpy3Ka (Bcero) 117
B TOM YHCIIE:
TEOPETUUECKHE 3aHATUS 78
MPAKTHYECKHUE 3aHATUS 29
nabopaTopHbIe PAOOTHI 10
CamocrtosiTenbHas padota odyuyaromerocs (B T.4. MHAUB.IPOEKT) 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 popmMe KOHTPOIBHOU pabOThI 1 cemectp
JK3aMeHa 2 ceMecTp




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

KosunuyecTBo OcBau
4acoB BaeMblI
N e e e Ypose
Ne HanmeHnoBaHue 3aHATHIA, 1a00paTOPHbIE U = ZZ TpeGoBanue Kk pe3yabTaTaM 0CBOECHUSA SaeMeH I:ﬂ)
S
3aHA NMPaAKTHYEeCKHE 3aHATHS, CAMOCTOSATEIbHAS s |EE = & M CIUTLINHbI
= EEEg ThbI OCBOCH
THA paGora o0y4aromuxcst S |2ssEZ
A : 5 5 & KoMIIe HA*
2]
= €5 TeHIH
a EE .
i
1 kypc lcemectp
Pazoen 1. Knemxka - cmpykmypno-gpyukuyuonanvnasn | 34
COUHUUA HCUBO2O
Tewma 1.1. Buosiorus Kak HayKa. 2
1. Buomorua Kkak HayKa. O6mas XapaKkTePUCTHKA 2 2T JlocTikeHne pe3ynbTaToB: CPOPMIPOBAHHOCTh OK 02 1
JKU3HH. Hpe,[[CTE}’BJ'IeHI/II/I 0 pOoJix U MECTC OHOJIOTHH B COBPCMCHHOU
HayYHOU KapTUHC MUPpA; TOHUMAHNUE POJIN 6I/IOJ'IOFI/II/I B
(hopMupoBaHUHU KPyro3opa U GyHKIIHOHATBHOW IPaMOTHOCTH
JUTA pEIICHUS MPAKTUYCCKUX 3a1a4, IOHUMaHUE B3aNMOCBA3H
1 B3aMMO3aBUCUMOCTH €CTCCTBCHHBIX HAYK, UX BJIMSIHUA HaA
OKPYKaIOUIYI0 Cpelly, IKOHOMUYECKYI0, TEXHOJOTUYECKYIO,
COLMAIIBHYIO U 3THYECKYIO c(hephl IeATSIbHOCTH YEI0BEKa;
peaAcTaBJICHUA O I.[CJ'IOCTHOI7[ CCTGCTBeHHOHay‘IHOﬁ KapTHUHE
MHpa.
3HaTh: CTpOeHUE U PYHKIIMOHUPOBAHHNE ONOIOTHYECKUX
00BEKTOB: KJIETKH, TCHOB U XpPOMOCOM, CTPYKTYpPbI BUJa U
3KOCHUCTEM.
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 02 1
JKM3HHU, CBOWCTBA JKUBBIX CHCTEM. OMOJIOrMYEeCKUX CHCTEM. ypf)BHI/I OpraHu3aIyu 6I/IOCI/I£:TGMZ OK 07
MOJIEKYJIIPHO-TEHETHUECKHUI, OPraHOUTHO-KJICTOUHBIH,
OpraHU3MEHHBIN, OMYJIALUOHHO-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
OuocucremMax
Tema 1.3. buoJIornyecKku BaxKHble XUMHYECKHE
COCAMHCHUA
3. CrpoeHue u q)YHKHI/H/I KJIETKH . 2T 3HaTh: XUMHUYECKUN cOocTaB KieTKu. Heopranndyeckue OK 01 1
BEIIIECTBA KJICTKH, UX OMOJIOTHYECKYIO POJIb. OK 02
Opranndeckue BeIlecTBa KJIETKU. brosoruueckne moiuMepsl. OK 04
Benku. Ctpykrypa v QyHKIIMH OCITKOBOI MOJICKYJIBL.
DepMEHThI, IPUHLIUI UX JEHCTBUS. YTJIEBOBL.
Buonornyeckue GyHKIMH YIIEBOIOB.
Jlummmaaer. O0mwit mwian crpoenus. ['mapodumsHO-
runpodoOHbIe cBoiicTBa. Kitaccudukanms TUTUI0B.
Buonornaeckue Qynkiun mumugos. ATO.
Crpoenne monekyisl AT®. buonormueckue pynkimm AT
CP CamocmosmenvHas paboma: Uzyuenue 4cp C6op urpOpManHK 0 pasHOOOpa3uu BUTOMHHOB U BA/J] B
(apMarieBTHYECKOTO PhIHKA MO pa3HooOpasuto BA]J] CBOCM PCTHOHC
1 BUTAaMUHOB.
4, [Tpaktnueckoe 3anatue Ne 1 Butamuasl 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'umo- u aBUTaMHHO3BI ‘I;JIOBGK&.
WII0- U aBUTAMHHO3bI HX MOCIEICTBHS.
UX IMOCIICACTBHS.
Tema 1.4. CTpykTypHO-pYHKIMOHAIBbHAS OPTraHU3ALUSA
KJIETOK
5. Krnerounas Teopusi. OCHOBHBIE MOJIOKESHUS 2T 3HaTh: OCHOBHBIE TIOJIOKEHUST OMOIOTMUECKUX TEOPHHA U OK 01 1
COBPEMEHHOH KJICTOYHOI TEOPHH. BaKOI-\IIOMepHOCTeI/I. Kierounyto Teopuro (T. IlIBanH, M. 5 OK 02
Inefinen, P. Bupxos). OcHOBHBIE MOJIOKEHNUS COBPEMEHHON OK 04

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. Huromasma. [{utozomns. [lurockener. CtpoeHue u 2T 3nath: [{uronnasma. [{lurozomns. [lutockener. 1
)YHKIHH OJHOMEMOPAHHBIX OPTaHOUIOB KICTKH. OnHoMeMOpaHHbBIe OPraHOU/IBI KJISTKH: SHAOIUIa3MaTHYeCKast
ceth (OIIC), anmapat ['oabaKu, TM30COMBI, TEPOKCUCOMBI,
CtpoeHre u (QyHKIHH HEMEMOPAHHBIX OPraHOHUIOB
BaKyOJIH PaCTUTENBHBIX KIeTOK. CTpoeHue U HyHKIUH
KJICTKH 07IHOMeMOPaHHBIX OPTaHOMIOB KJIETKH. KiIeTouHEI COK.
Typrop.
[ToryaBTOHOMHBIEC OPTaHOHIBI KJIETKH: MUTOXOHIPHH,
IUIACTHBL: XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOILIACTHI, HX
cTpoeHHe M QYHKIUH. S AepHBIi anmapar KJISTKH, CTPOCHHE U
GyHKIHN.
HememOpaHHBIe OpraHOHIbI KISTKH: pUOOCOMBI,
MUKPOTPYOOUKH, KJIETOUHBII HeHTp. OpraHOUIbI IBIKCHHS:
pecHHYKHU M KryTHKH. CTpoeHne U QYHKIIMH HeMeMOpaHHbBIX
OPraHOUIOB KJICTKH
7. | Tlpaktiueckoe 3ansitie Ne 2 «CTpoeHHE KIICTKH 2mp IIproGpeTeHne onbiTa IPUMEHEHHS TEXHUKH 12
(paCTeHHs, JKMBOTHbIC, TPHOB) ¥  KICTOUYHBIE MHKPOCKOTTHUPOBAHUSI IPH BBITIONTHEHNH padoT. [ToaroToBka
MHKPOTIPEapaToB, HAOIIOICHIE C TIOMOMIBI0 MHKPOCKOIIA,
BKIIFOUCHU A (KanMaJ'I, KapOTHHOUBI, XJIOPOIJIACTHI, .,
BBISIBIICHUE Pa3iMIuil MEXK/Ty U3y4aeMbIMU 0OBEKTAMH,
XPOMOIUIACTBI)» MHTEpIIPETalUs HAOIH01aeMbIX ABJIEHUH, (POPMYIUPOBAHHE
BBIBOJIOB
CP CamocmosmenvHas pa60ma.‘ Co3ma"nue Makera Scp Coznmanue MakeTa KJIETKH U3 JTI000ro MaTepuana
KIJICTKHU
Tema 1.5. CTpykTypHO-pyHKIMOHAIBbHBIE (PAKTOPBI
HaCJIeACTBCEHHOCTH
8. Crpoenue XxpoMocoM. XpOMOCOMHBIH Ha60p KJIETOK, 2t 3nate: CTpoeHne XpoMocoM. XPOMOCOMHBIH HAaOOp KIIETOK, OK 01 1
TOMOJIOTHYHBIE 1 HETOMOJIOTHYHBIE XPOMOCOMBI, ramionansrii | OK 02

TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
TaruIONIHBIN U TUIUIONAHBIN Habop. HykienHoBbie
kucnortsl. [JHK u PHK.

u qurionaHeri Habop. Hyknewnossie kucinotel. JJHK u PHK.
Crpoenue HYKJIEMHOBBIX KHCJIOT. Hyxneotuast.
Kommnemenrapusle  a30THUCTble  OcHOBaHuUs.  IIpaBuio
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Yapradpda. Crpykrypy JHK — 1BodiHas  crompais.
Mecronaxoxnenue u Ouonornueckue ¢pynkuun JHK. JTHK-
skcneptusy. Bunst PHK. ®ynkiun PHK B knetke

[IpakTrueckoe 3austre Ne 3 Perienue 3a1a4 Ha 2np YMeTp pemarts dNeMeHTapHbIe OHOIOTHYECKUE 3a1a9n 1,2
OMpCACIICHUEC TOCIICAOBATCIbHOCTH HYKIJICOTUIOB,
AMHWHOKHCJIOT B MOJICKYJIC Oenka
10 HpaKTI/I‘-IeCKOC 3aHsATHUEC Ng 3 Peiienue 3a1a4 Ha Zl'lp YmeTn peuiaTh 3JICMCHTAPHBIC OHOJIOTHYECKHE 3agaun 1,2
OMnpeaACIICHUEC TOCICAOBATCIbHOCTH HYKIJIICOTU/I0B,
AMHWHOKHUCIIOT B MOJICKYJIC Oenka
Tema 1.6. Ilpouecchl MATPHYHOIO CHHTE3A
11 Peaknuu MaTpUYHOIO CHUHTE3A. [TpuHnmn 2T 3HaTh: Matpuunsiii cunte3 JIHK — perukanwst. [TpuHimmst OK 01 1
KOMIUIEMEHTAPHOCTH B  PEAKIMSIX  MATPUYHOIO permukaru JTHK. Mexanusm pemmxanuu JJHK. Penapanus OK 02
JHK (moperekaTuBHasi, mocTperiekaTuBHas). Peakuu
cHHTEe3a. Y CIIOBUS OMOCHHTE3a OeKa.
MaTPUYHOTO CHHTE3a. [IpHHINIT KOMITIEMEHTAPHOCTH B
peakuusax marpuudoro cuHtesa. JJHK u rensl. ['enernueckuii
KOJI, €ro cBOWCTBA. TPpaHCKPUMIIUS — MATPHYHbIA CHHTE3
PHK. Tpancnsamus u e€ stamsl. Y ciaoBus OnocuHTe3a Oerka.
Crpoenue T-PHK u konupoBanue aMuHOKHUCIOT. Poib
pubdocoMm B OmocuHTE3€e Oeka
Tema 1.7. Hekiierounbie GopMBbI )KU3HH
12 Bupycel. bakrepun. Obmas xapakTepucTuka. 21 3HaTh: 3aKOHOMEPHOCTEN HM3MEHYUBOCTH U OK 02 1
[onsitie mramMM. Bupychl 1 GakTepru: CXOACTBA H HAaCJIEJICTBEHHOCTH; CTPOCHHUE U (PyHKIIMOHUPOBaHHE OK 04
OMOJIOTMYEeCKUX OOBEKTOB: KJIETKH, TEHOB U XPOMOCOM.
pasiuiui Bupycsl — HeksleTouHble (POPMBI KU3HU U OOJIUTaTHBIC
napa3uTel. CTPOSHHE NMPOCTHIX U CIOXHBIX BUPYCOB,
peTpoBupycoB, 6akTeprodaros. Kusnennsrit ik JHK-
coaepxanux supycos, PHK-conepxamux Bupycos,
6axrepuodaros. BUY, rematut genosexa.
Baxrepun. O6myto xapakrepucTuky. [loHsTHE IITAMM.
CxofcTBa M pa3iIudisi BUPYCOB M OaKTEpHId:
13 [Mpaktnueckoe 3anstue Ne 4  BupycHble u 2np YMeTs paboTath ¢ TMTEPATYPHBIMU HCTOYHUKAMU; 1,2

OakTepuanbHble 3a0oseBaHus. OOIIKME NPUHIUIBI
UCIIOJIb30BaHUS JIeKapCTBEHHBIX BEIIIECTB.
Oco0eHHOCTH MTPUMEHEHNS aHTUOUOTHKOB.

HaxoJuTh HH(POPMAITHIO O OMOJOTHIECKHX 00BEKTaX B
Pa3IMYHBIX UCTOYHUKAX (yueOHHMKAX, CIPaBOYHHUKAX, HAYYHO-
TOMYJISIPHBIX M3JIaHUAX, KOMITBIOTEPHBIX 0a3ax, pecypcax
ceTy IHTepHET) U KPUTUYECKU €€ OLEHUBATh.
[IpencraBiaeHne YCTHBIX COOOIICHUI ¢ pe3eHTaNueH,
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IO/JITOTOBJICHHBIX TI0 MEPEYHI0 HCTOYHHUKOB,
PEKOMEH/IOBaHHBIX MPENoiaBaTeIeM
14 [Ipaktnueckoe 3ansitue Ne 4  BupycHole u 2np YMmeTh paboTaTh ¢ TUTepaTyPHBIMH HCTOYHUKAMH; 1,2
GaKTepraIbHble 3aboieBanHus. OOLIME [PUHIAIIEL HAXOJWUTh HH(POPMAIIHIO O OMOJOTHIECKUX 00BEKTaX B
Pa3NUYHBIX HCTOYHUKAX (YIeOHHUKAX, CIPaBOYHUKAX, HAYTIHO-
HUCITIOJIB30BaHUA JICKAPCTBCHHBIX BCIIICCTB.
TIOTTYJISIPHBIX M3AaHUAX, KOMITBIOTEPHBIX 0a3ax, pecypcax
Oco0eHHOCTH TPUMEHEHUSI aHTHOUOTHUKOB. ceth VIHTEPHET) M KDHTHYECKH €€ OLEHHBAT.
[TpexncTaBiaeHue yCTHBIX COOOLICHUI C MIpe3eHTaIieH,
HOATOTOBJICHHBIX 110 MEPEYHIO HCTOYHHUKOB,
PEKOMEHJIOBaHHBIX MPENoIaBaTeIeM
Tema 1.8.00meH BemiecTB U NpeBpalieHUe JHEPTUU B
KRJIETKE
15 ACCI/IMI/IJ'IHI_[I/IH U JACCUMMJISILINS — IBC CTOPOHBI 2T 3Hath: Tumsl oOMeHa BCHICCTB: aBTOTpO(beIfI u OK 02 1
MeTa6onu3Ma. THITbI 0OMEHA BEIECTB reTepoTpOoQHBIN, a9pOOHBINH 1 aHaYPOOHBIH. DHEpreTHIecKoe
obecnieuenue kietku: npespauienine ATO B 0OMeHHBIX
npoueccax. @epMeHTaTUBHBIN XapaKTep peakluuil KIETOYHOIO
MeTaboamu3Ma
16 IlepBUYHBIN CUHTE3 OPraHUYECKUX BEILIECTB B 2t 3HaTh: O ICPBUYHOM CHHTE3E OPIraHUYECKUX BEIICCTB B 1
kieTke. ILacTHuaeckuii ooMeH. DOTOCHHTES. knetke. [Inactimaeckuit oOMeH. @orocuHTe3. XeMOCHHTES.
o . AHa3poOHEII SHEpreTHYecKuil 0OMeH. AHadpOOHBIE
XemocuHTe3. AHa3pOOHBIN SHEpreTHYecKuii OOMEH. y .
opraHu3Msbl. bpokeHue, aBTOTpOGHBIH U TeTepOoTPO(HBIH THIT
AHa>pOOHbBIC OPraHU3MBL. OUTaHUS. AHA3POOHBIE MUKPOOPIaHU3MbI KAK OOBEKTHI
OMOTEXHOJIOTHHU. DTaIlbl JHEPTETHUECKOr0 oOMeHa. [ mnkonms.
Burosnornueckoe OKUCICHUE, WM KIETOYHOE JIbIXaHHUE
Tema 1.9. ’KusneHHblil HUKJ KiIeTkH. MuTo3. Meiio3 1
17 KneTounslii KT, €M0 NEPHOJIBI U PETYIISALIHS. 2T 3HaTb: KieTouHblil LMKII, €ro Nepruoibl U PEryIIsILMs. OK 02 1
Mutos. Meiios [epuonsr naTEpda3s! UX ocodbeHHocTH. Anuddpepenpanus OK 04
KJICTKH 7 apecT KIETOYHOTO UK. JeeHne KIIETKH — MHUTO3.
Craguu MUTO3a M IPOMUCXOIsIIMe ponecchl. Kaprokunes n
nuToknHe3. bronornyeckoe 3HaYeHne MuTo3a. Meiio3 —
peaykuuoHHoe aenenue kietku. Ctaauu meitoza. Meios —
OCHOBA I0JIOBOTO pa3MHOXeHus1. [ToBesieHe XpoMOCOM B
Mmeno3ze. Kpoccunrosep. buonoruueckuii cmpic Meiio3a.
DddexTr Merio3a. Melio3 B )KH3HEHHOM ITUKJIE OPTaHU3MOB
Cp Camocmosmenvras paboma: COCTaBIeHUE 4cp
KpoccBOp/ia 1o Teme - MOoNeKyJIsIpHbIA YPOBEHb
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OpraHu3alnuu XKuBOoro

Paznen 2. Ctpoenne u GyHKIHH OPraHu3Ma 41
Tema 2.1. CTpoeHne opranusma 11
18 OIHOKJIETOYHBIC OPraHU3Mbl. MHOTOKJIETOYHbBIE 2 2T 3HaTh OCHOBHBIE TOHATHA: OTHOKIETOYHBIC OPTaHU3MBL. OK 02 1
OpTraHH3MEL. KononuanbHubie OPTaHH3MBI. MHOrOK/IE€TOUYHbIE OPTaHU3MBI. OK 04
B3anMoCBs3b qacTeit MHOTOKJIETOYHOTO OpraHu3Ma.
DyHKIHUA.
@yukipsa. Oprasbl ¥ CUCTEMBI OPTAaHOB. ATINAPaTHl OPraHoB.
Opra#bl 1 CHCTEMBI OPTaHOB. AIAPaThl OPTraHoOB. T'oMeocTas opraHu3Ma M €ro HoIepsKaHue B IIPOLECCE
T'omeocTas opraHu3mMa M €ro noAacpKanmuc B KUBHEOCATCIBHOCTH.
MMpOoHecCCC XU3HCACATCIILHOCTHU.
19 OyHKIMOHATBHAS CHCTEMa OpraHoB. TKaHU 2 2T 3naTh: OYHKIMOHATIBHYIO CHCTEMY OpPTraHoOB. TKaHM 1
pactennii. TKaHM KUBOTHBIX U YesoBeka. OpraHsl pactenuii. TKaHH )KUBOTHBIX ¥ uelioBeka. OpraHbl pacTeHHH.
N OpraHsl ¥ CHCTEMBI OPTAHOB KHBOTHBIX H YEJIOBEKA.
pactenuii. Opranbl U CUCTEMBI OPTAHOB KUBOTHBIX U 3
HAa4YCHUEC ONOPLI, ABUKCHUS, MATAHUA, AbIXaHWA, TPAHCIIOPpTa
4CJIOBCKa. 3HaquHe OHOPLI’ 'HBH)KeHHﬂ’ HHTaHHH) BCUICCTB, BBIJICIICHHU A, 3allIUTHI. 3HaquHe TIPOSABJICHUA
JBIXaHWs, TPAHCIIOPTA BELIECTB, BBIACICHHUS, Pa3apaKMMOCTH U PETYIIALUH
3alllUThI. 3HaueHue IMPOABJICHUA PA3APAKHUMOCTH U
peryisiuuu
20 CTpoeHHe pacTUTEILHOTO OpraHu3Ma 2 2t 3Hate: Oprasbl pacTeHUN. 3HAUCHHUE OMOPHI, ABHKCHHUS, 1
IMATaHWA, AbIXaHWsA, TPAHCTIOPTAa BEIIECTB, BbIICIICHU,
3aIUTHI.
21 HpaKTI/I‘-ICCKOG 3aHsATHUE Ng 4 I/IMMYHI/ITCT. 2 21‘[p YMeTb HAXOAUTh I/IH(I)OpMaI_[I/IIO 0 Ouosornyeckux 0ObEKTax B 1,2
UH}peKUHOHHbIE 3a00ICBAHAS U SITHAEMHUS Pa3IMYHBIX UCTOYHUKAX (YdeOHUKaX, CIIPABOYHHUKAX, HAYYHO-
. MOMYJIIPHBIX W3IAHUAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax
Baxxueiimniue SMUIEMHHN B UCTOPHUHU YCIIOBCUCCTBA.
cetr IHTEpHET) U KPUTHUYECKH €€ OICHUBAT.
Bakiunanus kak npouiaktuka HHGEKIMOHHBIX IIpencTaBieHye YCTHBIX COOOLIEHUH ¢ Npe3eHTalue,
3a00JIeBaHUH. MOATOTOBJIEHHBIX T10 MEPEYHIO HCTOUHHKOB
22 IMpakTrueckoe 3ausaTre Ne 4 IMMyHUTET. 2 2mp 12
I/IH(I)CKI_II/IOHHBIC 3a00JIeBaHus U SMNUACMUS.
BaxHelime snueMun B ICTOPUH Y€JI0BEYECTBA.
Bakmunarus kak npoduiakTuka HHGEKIHOHHBIX
3a001eBaHU.
23 [Ipaktrueckoe 3anstue Ne 4 IMMyHUTET. 1 lup

Wn¢exuronHbie 3a0071€BaHUS U SMUIEMUSL.
BakHelmue snueMUy B HCTOPUU YEJIOBEUECTBA.
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BaKI_[I/IHaI_[I/IH KaK HpO(l)I/IJ'IaKTI/IKa I/IH(beKHI/IOHHBIX
3a00JI€BaHUH.
Tema 2.2. @opmMbl pa3MHOKEHUSI OPraHU3MOB 2
24 ®dopMbI  pa3sMHOKEHHUS OPraHuW3MOB. becrnonoe u 2 2T 3HaTh: DopMbI pa3sMHOXKEHHS OpraHu3MoB. becnonoe u OK 02 1
[10JIOBOE Pa3MHOKEHHE. TI0JI0BOE pa3MHOKeHHe. Buibl 6ecronoro pasMHOKEHHS:
MIPOCTOE JIeIeHUE HaBOE, TOUYKOBaHKE, pPa3MHOXKEHHE
CIIOpaMH, BEr€TaTHBHOE Pa3MHOXEHHUE, ()parMeHTanus,
KIoHUpoBaHue. [lo10BOE pa3sMHOKEHIE.
Tema 2.3.0OHTOreHe3 :KMBOTHBIX H YeJI0BEKA 2
TameTorenes y JKUBOTHBIX. CnepMaToreHes " 4 4t 3nate: ['amerorenes y »kuBOTHBIX. CIEpMATOT€HE3 U OOTEHES. OK 02 1
25. ooreses. CTPOCHHE [OJIOBBIX KIETOK. CtpoeHue noJoBbIX KIeTOK. OTUI00TBOpEHUE U OK 04
26 SMOpPHOHAIBHOE Pa3BUTHE KUBOTHBIX. llapTeHoreHes.
OHJ'IOI[OTBOpCHI/Ie u 3M6pI/IOHaJ'ILH06 Pa3BUTHC M6
MOpHoreHes (Ha npuMmepe JaHneTHuka). Ctaauu
JKUBOTHBIX. [lapTeHorenes. OmOpuorenes SMGpHOTeHe3a
Poct u pa3Butne ®)uBOTHBIX. [TocTIMOpHOHATBHBIH Poct u pa3zButHe %UBOTHBIX. IlocT3MOpHOHANBHEIN IEpHOS.
nepuo. [Ipsmoe u HenmpsiMOe pa3BUTHE. [psimoe u Hemipsimoe paszBuTHe. PazBuTie ¢ MeTaMopdo3oM y
0eCIT03BOHOYHBIX U TIO3BOHOYHBIX )KUBOTHBIX. CTaman
MOCTAMOPHOHAFHOTO PA3BUTHUS Y )KUBOTHBIX M YeJIOBEKA.
[lepronsr oHTOTEHE3a YenmoBeKa. bruonormaeckoe cTapeHne u
cMmepTh. ['epoHTONOTHSA
Cp CamocrostenbHas pabora 17 17¢cp
1 kype 2cemecTtp
Tema 2.4. OuTOreHe3 pacteHmii 2
27 OHTOreHe3 PacTCHHH. 2 2T 3Hate: [amerodur u ciopodur. PasmHOKEeHNE U pa3BUTHE OK 02 1
Ileproibl OHTOreHe3a PacTeHH Bogopocieil. PasMHOMXeHNe U pa3BUTHE CIIOPOBBIX PACTEHHM. OK 04
Pa3smHOeHHUE U pa3BUTHE CEMEHHBIX pacTeHUH. Pocrt.
[leprosibl OHTOTEHE3a PACTEHUH
Tema 2.5. OcHOBHBIC NOHATHSI TEHETHKH 2
28 FCHCTI/IKE[ KakK Hay](a O HACJICACTBCHHOCTH U 2 2T 3HaTh: OCHOBHBIE TeHETHUECKHE TIOHATHS U CUMBOJIBL. [ €H. OK 02 1
M3MEHYMBOCTH OPTaHH3MOB. I'enotun. @enoTumn. AnienbHbIE TeHBI. ATbTepHATHBHBIE
MIpU3HaKK. JJOMUHAHTHBIH M PELIECCUBHBIN NPH3HAKH.
I'omosurora u rereposurora. Yucras nunaus. ['mnbpust.
OCHOBHBIE METO/IbI TeHETHKU: THOPUI0JIOTHYECKUH,
LIUTOJIOTHYECKUE, MOJIEKYJISIPHO-TEHETHYECKHE
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Tema 2.6. 3aKOHOMEPHOCTH HACJIEIOBAHUS

29 3akOHOMEPHOCTH 00pa30BaHUs ramer. 3aKOHbI [ 2T 3HaTh: 3aKOHOMEPHOCTH 00pa30BaHMs raMeT. 3aKoHHI [ . OK 02 1
Mennens Memnnemns: MonorudpunHoe ckpemmBanue. [IpaBuio OK 04
JIOMUHHUPOBAHUS. 3aKOH TUHO00PA3Hsl EPBOTO MOKOJICHUS.
3aKOH pacIICIUICHUS MPU3HAKOB. [[UTOIOTHYECKHUE OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBaHU. [ UTIOTE3a YUCTOTHI raMeT.
AHanusupyroniee ckpenupanue. JJuruopunHoe
CKpelMBaHue. 3aKOH HE3aBUCUMOTO Hacle0BaHUs
npu3HaKkoB. [lomuruOpuaHOE HACIEIOBAHHUE U €TO
3aKOHOMEPHOCTH
30 [IpakTrueckoe 3austre Ne 5 Perienue 3a1a4 Ha 2np YMeTh: pemarp dIeMeHTapHbBIC OMOIOTHIEeCKHE 3a1aUH. 1
OIIpeIeIICHIE BEPOSITHOCTH BO3HUKHOBCHHS Pemenne 3amau Ha onpeieNicHHE BEPOSITHOCTH
BO3HUKHOBEHUS HACIICICTBEHHBIX IIPU3HAKOB P MOHO-, ITU-,
HACJICACTBCHHBIX ITPHU3HAKOB.
MTOUTHOPUTHOM M aHATH3UPYIOUIEM CKPEIIBAHIH,
CocraBienye reHOTUIIMYECKUX CXEM CKPEIUBAHUS COCTaBJICHAE T€HOTHIIMYECKHX CXEM CKPEIIHBAHUS
Tema 2.7. B3auMopeiicTBHe reHOB
31 T'eHoTun kax 1enocTHas cucrema. MHOXECTBEHHOE 2T 3HaTh NOHATHS: I €HOTHUIT KakK IIEI0CTHAS CHCTEMA. OK 01 1
JIeiiCTBHE TEHOB. MHoxecTBEHHOE JIeiicTBUE reHoB. [Ineforponus. OK 02
MHoxecTBeHHBIN ajuiesin3M. BzaumoaeicTBre amienbHbIX
reroB. KogomunupoBanue. B3anmoneiicTBre HeaIeNbHBIX
reHoB. KommiemenrapHocts. Dnuctas. [lonumepus
Tema 2.8. CuenuieHHOe Hac/leJ0BaHUe NPU3HAKOB
32 3akonsl T. Moprana. 2T 3HaTh: 3akoHbl T. Moprana. CriersieHHOe HacleI0BaHue OK 01 1
TEHOB, HapyLIEHHUE CLEIUICHU. XPOMOCOMHAs TEOPUs OK 02
HACJIEJICTBEHHOCTHU. [ eHETHUeCKOe KapTUPOBAHKIE XPOMOCOM.
Hcnonb30Banne KPOCCUHTOBEPA JJISl COCTABIICHHUS
TCHETHYECKUX KapT XPOMOCOM
33 [IpakTuueckoe 3anarue Ne 6 Pemenue 3a1a4d Ha 2 p YMeTh: pemaTh dJeMeHTapHbIe OMOJIOTHYECKHE 3a1a4 — 1,2
OIIpeIeIICHIE BEPOSTHOCTH BOSHHKHOBCHIIS He00X0IMM TIO00P TeHETHUECKHX 3a7a4 Ha OTpeIeTICHIe
BEPOSTHOCTH BO3HUKHOBEHUS HACJICJICTBCHHBIX NPH3HAKOB
HACJICACTBCHHLBIX MMPHU3HAKOB IIPpU CLHCIIJICHHOM .
MIPH CICTICHHOM HACJICIOBAHUU Y PACTCHHI
HacCJI€JO0BaHUU, COCIIIICHHBIX C IIOJIOM, COCTAaBJICHHUC
TCHOTUITMYCCKUX CXCM CKPCIIMBAHUA
Tema 2.9. I'eneTnka nosa
34 XpOMOCOMHBII‘/’I MEXaHU3M OIpe/ieNIeHUs MoJa. 2T 3HaTh: XpOMOCOMHBIA MEXaHU3M OTPEICICHUS TOJIa. OK 01 1
AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. | OMOTaMeTHBIH 1 OK 02

HaCHe}IOBaHI/Ie IMPU3HAKOB, CHCIIJIICHHBIX C ITIOJIOM

reTeporaMeTHbIN 1oJ1. 'eHeTndeckasi CTpyKTypa MOJIOBBIX
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XpOMOCOM. Hacnenosanue IMPU3HAKOB, CHCIVICHHBIX C IIOJIOM

Tema 2.10. 'eHeTHKA YeT0BeKa

35 Kapuotun yenoBeka. MeToapl M3ydeHUs TE€HETHUKH 2T 3Hath: Kapuotun uenoBeka. MeToabl H3yu€HUS TE€HETUKH OK 01
YeJIOBEKA. YeloBeKa: TeHeaJ0TUUECKU, OJIN3HELIOBBIH, OK 02
LIUTOTEHETUYECKUIA, OMOXUMUYCCKUH, MOMYJISIIIUOHHO-
HaCJ'Ie,I[CTBeHHI)IG 3a00JIEBaHH YEIIOBEKA. o
cratucTuyeckuit. HacnmencTBeHHbIC 3a00JicBaHMS YeIOBEKa.
I'eHHBICE W XPOMOCOMHBIC 0OJI€3HM ueloBeKa. boyie3Hu ¢
HACJIe/ICTBEHHOM MIPEeAPacIOI0KEHHOCTHIO. 3HaueHue
MEIUIMHCKOM T'€HETHMKHM B MNPEAOTBPAILCHUU U JICYCHUH
TCeHETHYECKUX 3a00JICBaHNH YEIOBEKa
36 HpaKTI/IquKOG 3anartue Ne 7 Pertenue 3agay Ha 2np YMeTh: pemarp dIeMeHTapHbBIC OMOIOTHIEeCKHE 3a1aUH.
OIIpEACIICHUC BEPOATHOCTU BO3BHHKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB, UCII0JIb3Ys METO/bI
I'CHCTHUKHU YCJIOBCKA, COCTAaBJICHHUC I'CHOTUIIMYCCKUX
CXEM CKPCIIMBAHUA.
Tema 2.11. 3aKOHOMEPHOCTH H3MEHYHBOCTH
37 B33.HMO,Z[CI>’ICTBI/IC TEHOTHUIIA U CpeI[LI HpI/I 2T 3HaTh: B3anMoelicTBue TeHOTHTIA U Cpe€anl 1pu OK 01
dopmupoBanmnu derornma. N3MEHIHBOCTD (dhopmupoBannu GeHotumna. VI3MeHIHBOCTH MTPU3HAKOB. OK 02
KauecTBeHHbIE U KOJIMYECTBEHHbIE IPU3HAKU. Bubl OK 04
TIpU3HAKOB. HM3MEHUYMBOCTH: HACJIEACTBEHHAs U HEHACIEACTBEHHAS.
3axkon H.W. Basusosa. 3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIEICTBEHHOM
Buael myranuid. nsMenunsoctr (H.M. Bapunos).
MomudukanronHas, Win GeHOTUIHYSCKAs U3MEHYHBOCTb.
Ponb cpeapl B MonupukannoHHON naMeHuynBoct. Hopma
peakuuy npusHaka. BapuanuoHHbIN paJl U BapualluOHHAs
KpHBas. XapaKTepucTrka MOAN(PHUKAIMOHHON N3MEHYNBOCTH
HacnencreHnHast, WM TEeHOTUNIMYECKAS N3MEHUYUBOCTD.
KoMOuHaTuBHasI ©I3MEHUYUBOCTD.
MyTtauuoHHass W3MEHYMBOCTb. Buapl Myrauuil: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHblE. [IpuuMHBI ~ BO3HMKHOBEHHS
MyTaluit
38 HpaKTHHeCKoe saustie Ne 8 Pemmenue 3aga4d Ha 2np YMeTh: pemarp JIeMEHTapHbBIC OHOJIOTHIECKHE 3a1a4YH

ONIPCACIICHUC TUIIa MYyTalluU IIPpU Mepeaaqyc
HACJICACTBCHHBIX IIPU3HAKOB, COCTABJICHUEC
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA
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Tema 2.12. Ceslekunsi OpraHu3mMoB

39 Cernekiust Kak Hayka. ['eTepo3uc U ero MprUYrHbL. 2T 3naTh: Cenekius Kak Hayka. MeToabl CeleKIIHOHHON paboTHL. OK 01
VcKycCeTBEeHHBI 0T6OP. I'ereposuc u ero npuauHkl. VickyccTBeHHBIH 0TOOD: OK 02
MacCCOBBIH U HHINBHUIYaJTbHBIH. JTambl KOMOMHAITMOHHON
cenekiun. CopT, mopoja, MTaMM
AJTOPUTMBI pEIICHUE 3a/lad Ha OINpPEIEeICHUC BO3MOXKHOTO
BO3HUKHOBEHUS HACJCICTBCHHBIX MPU3HAKOB IO CCIICKIUH,
COCTABJICHUE TCHOTHITUYCCKUAX CXEM CKPEIIMBAHUS
CP | Camocmosmenvuas paboma: CTpoeHHe U PYHKIIUH 2ep Cosnanue prcyHka / miakara
OpraHusma
Pa3nen 3. Teopusi 3BoJ1onnu
Tema 3.1. UcTopusi 3BOJIIOIIMOHHOIO YYeHUS
40 HepBLIe DBOJIOLUOHHBIC KOHUCIIIIUU. Pomb 2T 3HaTh: HepBLIe 9BOJIIOIIMOHHBIC KOHICIIIUH. OK 02
SBOJIIOLIHOHHOM TEOPHH B (i)OpMI/IpOBaHI/II/I HAy4HOMH I'pagyanuctrueckas sBoonMoHHas KoHuenuus A.b. OK 04
Jlamapka. JIBmxy1iue cuibl 3Bofifonnn. Kpeannonusm u
KapTUHBI MUpa ..
tpauchopmusM. Cuctemaruka K. JlunHes u e€ 3HaYCHHE IS
(hOpMUPOBAHHUS HICH IBOJTIOIUH
IpeanochlIKH BOSHUKHOBEHUS JAPBHHU3MA. DBOJIOIHSI
BHIOB B ipupoe. boprda 3a cymectBoBanue. EcrecTBeHHBIH
otOop. JluBepreHnus MPpU3HAKOB U BUA000pa30BaHIE.
OCHOBHBIE TIOJIOKEHUS CHHTETUIECKOI TEOPHH HBOJFOIHH
(CTD). Ponb 3BOIOIIMOHHON TeOpHH B HOPMUPOBAHHA
HAyYHOH KapTHHBI MUPa
Tema 3.2. Mukpo3BoJIOLHA
41 21 3HaTh: MUKPO3BOIIOHS U MAKPOIBOIIONHUS KaK ATAIBI OK 02

MUKpO3BOIIOLUSA ¥ MAKPOIBOJIIOLUS KaK JTaIlbI
ABOJIFOLIMOHHOTO npouecca. [Tomynsanusa kak
JJIEMEHTapHasi €AMHUIA 3BOJIIOLUH.

JBuxymive cuibl (pakToOpbl) IBOJIIOLHH.
MyTaloHHbII npoliecc 1 KOMOMHATUBHAS
U3MEHYMBOCTb. Murpanus. M3onsauus nonyssmnii:
reorpaguueckas (IpoCTPaHCTBEHHAas),
Ouosnoruueckast (penpoayKTUBHAs).
EcrecTBeHHbIi 0TOOp — Hanpasisonmil Gpakrop
sBosroLuK. bope0Oa 3a cylecTBoBaHHME Kak
MEXaHU3M JIEHCTBHSI €CTECTBEHHOT'O 0TOOpa B

9BOJTIOLIMOHHOTO Ipouecca. ['eHeTnueckre 0OCHOBBI
3BOJIOIMH. MyTaluu ¥ KOMOWHAIMK KaK 3JIEMEHTapHBIH
SBOJIIOLUOHHBIN MaTepuai. [lomymsiuus kak aeMeHTapHas
€IMHUIIA YBOJIOIHH.

Jpmwxymue cuisl (hakTophl) 3BOMIONNMH. MyTallMOHHBIH
Tporecc ¥ KOMOMHATHBHAS H3MEHYMBOCTh. MUrparus.
W3zonsiums momynsiumit: reorpaduyaeckas (IpocTpaHCTBEHHAs),
Onostornueckas (penpoayKTHBHAS).

EctecTBeHHBIH 0TOOP — HANIPABIAIONIMNA (PaKTOP IBOIOITUH.
Bops0a 3a cymiecTBoBaHME KaK MEXaHU3M JICHCTBHSA
€CTEeCTBEHHOTO 0TOOpa B MOMyIANMAX. Bua u ero kpurepun
(mpusHakm). Bunoobpa3zoBanne Kak pe3ysibTaT
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MOITYJIAIHAX. BI/II[ H €0 KpUTCpUHn (HpI/I3HaKI/I). MUKPO3BOJIFOIINHA
Bu1006pa30BaHie KaK Pe3ylIbTaT MEKPOIBOIIOLHH YMeTh: OMUCHIBATH OCOOCHHOCTH BUJIOB 110
MOP(HOJIOTHUECKOMY KPUTEPHUIO
Tema 3.3. Makpo3BoJiionus
42 MakpoaBostroriusi. POpMbI 1 OCHOBHbBIC HAITPABICHHS 2T 3nraTh: MakposBororus. @opMbI 1 OCHOBHBIEC HAIPaBICHUS OK 02
makpossoorun (A.H. Ceseprios). [Tytu makpossomtormn (A.H. Ceseprios). [yt moctmxenus
. OHMOJIOTHYECKOTO Imporpecca: apoMopdo3, HIuoaaanTams,
JOCTHIKEHUS OMOJIOTHYECKOTO MpoTrpecca:
oOrras gereHepanus. MeTo bl H3y4eHUs MaKpO3BOJIIOIUH.
apomopdo3, nauoanantanus, o0uas AereHepanms. 3axoH 3aposineBoro cxoncTsa (3akon K. Bapa).
Mertompl U3ydeHUsI MAaKPOIBOIIOLUU. 3aKOH Buorenernyeckuii 3akoH (3. ['ekkens, . Mrosiep). Obriue
3apojbiiieBoro cxojactea (3akon K. bapa). 3aKOHOMEPHOCTH (TIPaBU/IA) SBOMIOLIMH
buorenernyeckuii 3akoH (9. ['ekkens, @. Mrosep).
OO011e 3aKOHOMEPHOCTH (ITpaBUJIa) SBOJIOIIMH
Tema 3.4. Bo3HNKHOBeHNe ¥ pa3BUTHE KU3HHM Ha 3eMiie
43 Tunore3sl 1 TEOPUHU BO3HUKHOBEHUS JKU3HH Ha 2T I'nnoTe3bl ¥ Teopur BOZHUKHOBEHUS )KM3HHU Ha 3eMJIe: OK 02
3emie. KpearroHu3M, CAaMOIIPOU3BOIBHOE (CIIOHTAHHOE) OK 04
3apOXKJICHHUE, CTAIIMOHAPHOE COCTOSIHUE, MAHCTICPMHUS,
6uomo33. Hauano opranudeckoii sposttoruu. [losiBieHue
MEPBBIX KJIETOK. DBOIIONHUS METa00IM3Ma. DBOJOLHS IEPBIX
kieTok. [IpokapuoTs! u 3ykapuotsl. [IpoucxoxaeHue
MHOTOKJICTOYHBIX OPraHU3MOB. BO3BHHKHOBEHHE OCHOBHBIX
APCTB 3YKapHOT.
OCHOBHBIE YEPThI IBOJIIOIHUH PACTUTEIHHOIO MHPA.
OCHOBHBIE YEPThI IBOJIOIMH KUBOTHOTO MUPA
CP Camocmosmenvhas paboma: JIGHTbI BpEMEHHU 110 2¢cp IIpencraBneHue yCTHOTO COOOIICHHUS U JICHTHI BpEMEHH 110
OCHOBHBIM 9TallaM BO3HUKHOBEHHS 1 Pa3BUTHS OCHOBHBIM 3TaraM BO3HUKHOBEHHS U PA3BUTHS JKUBOTHOTO U
PaCTUTENLHOTO MUPA, MOJrOTOBICHHBIX 110 MEPEYHI0
JKUBOTHOT'O U PACTUTCIIBHOTO MUPA
HMCTOYHHUKOB, PEKOMEH/IOBAaHHBIX MPETOAaBaTEIIeM
Tema 3.5. IlpoucxoxkaeHne 4eJJOBEKa — AaHTPOINOreHe3
44 AHTpOHOHOFHH. CXOI[CTBO U OTJIMYHUA UCJIOBCKA C 2T 3HaTh: CHCTEMATHYECKOE TTOJIOKEHUE YESIIOBEKa. CXO}ICTBO OK 02
SKUBOTHBIMH. YeJI0BEKa C KUBOTHBIMU. OTIIMYUHS YEJIOBEKA OT KUBOTHBIX. OK 04
TpsIMOXOXKICHHE M KOMIUICKC CBSI3aHHBIX C HUM MPHU3HAKOB.
Yenoseueckue - i
PasBuTHE rOJOBHOTO MO3ra M BTOPOM CHTHAJILHOW CHCTEMBI.
KonTtpounbHast paboTa. TeopeTnyeckue acieKThbl CooTHOIIEHHE OUOIOTMUECKHX M COLUAIBHBIX (PaKTOPOB B
SBOJJIOIHWH KU3HU Ha 3emie pacskl. AHTPOIIOICHE3e
OCHOBHBIE CTAJNH aHTPOIIOTeHe3a. J|PHONUTEKH — MIPEIKU
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YeJIOBEeKa U 4elI0OBEK0OOpa3HbIX 00e3bsH. [IpoToanTpon —
MIPEALIECTBEHHHUK YeJI0BeKa. APXaHTPOI — JPEBHEHIINHA
yenosek. [laneoantpon — npeBHuit yenoBek. HeoanTtpor —
YeJI0BEK COBPEMEHHOTO THIIA. DBOJIOLUS COBPEMEHHOTO
YeJoBeKa.

Uenoedeckne pacsl. OCHOBHBIE OOJIBITHE PACHL:
eBpoIconIHAs (eBpa3HiiCcKast), HErpo-aBCTPAIOUTHAS
(axBaTopmaNbHas ), MOHTOJIONTHAS (a3HATCKO-aMEePUKAHCKA).
Bpemst 1 MecTO BOSHUKHOBEHHS YeJIOBEYEeCKUX pac. EnquHCTBO
YeJIOBEUECKHX pac

YMeTh: AaHAJIU3UPOBATh U OLICHMUBATH Pa3JIMYHbIC TUIIOTE3bI O
CYIIHOCTH, NPOUCXOKACHUU XKU3HU W YCITIOBCKaA

CP CamocmosmenvHas pa60ma: Jlokmaap 2 2¢cp 3amuTa JISeHT BpEMEHH U MEHTAJILHBIX KapT B (hopMmarte
Tembl: BpeMst 1 IIyTH pacceseH s 4eIoBeKa 1o YCTHOT'O COOOIIEHHMS, TOJITOTOBJICHHBIX MO MIEPEYHIO
IIJ1aHCTC HpI/ICHOCO6J'ICHHOCTb YCJIOBCKA K pa3HbIM HCTOMHHKOB, PEKOMCHIOBAHEIX MPEHOAABATEICM
yCIIOBUSIM cpefibl. Biusinue reorpaguueckoit cpeibl
Ha MOp(bOJ'IOFI/IIO n (1)I/I3I/IOJ'IOFI/IIO YCJIIOBCKA
Paznen 4. Jxonorus 20
Tema 4.1. Ikosiorndeckue pakTopsl U Cpeabl ;KU3HA 2
45 CpeI[LI o0uTaHug OpPraHU3MOB. Knaccmbmaum 2 2T 3Hate: Cpensl OOMTaHUS OPTaHU3MOB: BOJHAS, HA3EMHO- OK 01 1
SKOJNOrHdecKHX (pakTopoB. [IpaBmmo MurnMyma O BO3/YyILIHAs, TOYBEHHAs, BHYTpHOpraHn3MeHHas. OU3nuko- OK 07
JInbuxa. 3axon TonepanTHOCTH B. [lendbopia XHUMHYECKHe 0COOEHHOCTH CpeJl OOMTaHMUsI OPTaHU3MOB.
) p ) pAa. [Ipucnoco6aeHnss OPraHU3MOB K XKHU3HH B PA3HBIX CpEax.
[Tonsarue sxonorndeckoro akropa. Knaccupukarus
sKosioruueckux ¢akropos. Ilpasmio Muanmyma 1O. JInbuxa.
3akon TosnepantHocTH B. lendopaa
YMeTh: BBISBIATE IPUCIIOCOOJICHNS! OPTaHU3MOB K Cpelie
obuTaHus
Tema 4.2. [lonyasiuus, cood1ecTBa, IKOCUCTEMbI 2
46 Bunu TOTYJISIIIAH. BuorieHo3. DxocucTeMBl. 2 2T 3HaTh: DKOJIOTHYECKAs XapaKTEPUCTHKA BUIA U TIOMYJISIINH. OK 01 1
Tpoduueckue yposHH. TpodudecKkue ey u ceTH OKonornyeckas HUIIA BUAA. DKOJIOTHIECKHE XapaKTePUCTUKN OK 02
morryssirtuy. Coo0IecTBa 1 3KOCUCTEMBI. BHOIIEHO3 U ero OK 07

OcHOBHBIC TTOKa3aTeIN YKOCUCTEMEI. buoMacca u
MMpoOaAYKIHUs. DKOJIOTHYECKHE nmupaMuabl YUCCII,

OuoMaccel 1 OHCPTHHU. HpaBI/IJ'IO MMUupaMuJabl SHEPTHUHU.

AHTpOHOFeHHI)Ie 9KOCHUCTEMBI. AI‘pOBKOCI/ICTeMBI.

ctpykrypa (B.H. CykaueB). CBs31 MEXy OpraHu3MaMH B
6uorieHo3e. CTPYKTypHBIE KOMITOHEHTHI SKOCHCTEMBI:
MPOAYLCHTHI, KOHCYMEHTHI, peAyIeHThL. KpyroBopoT
BEIICCTB U ITOTOK YHEPTUH B dKocucTeMe. Tpodudeckue
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YPOBHH.

AHTpOTIOTeHHBbIE 3KOCHCTEMBI. Arpo3kocucTeMbl. OTaruus
arposKOCHCTEM OT OMOTEOIIEHO30B. Y POOIKOCUCTEMEL.
OCHOBHBIE KOMITOHEHTHI YpOO3KOCHCTEM

YMeTh: COCTABIATh 3JIEMEHTAPHBIC CXEMBl CKPEIINBAHUS U
CXEMBI IIEpPEHOCa BEWIECTB U IIepeaddl SHEPTHH B
9KOCHCTeMax (IeTH MUTaHus). Pemrenne mpakTuko-
OPHEHTHPOBAHHBIX PACUETHBIX 33aHUH IO IEPEHOCY
BEIIECTBA M SHEPTHHU B 9KOCHCTEMAX C COCTaBICHHE
TpoHUYECKUX LIeNel 1 MHpaMul OMOMacChl U SHEPT U,
CpaBHMBATh OMOJIOrMYeCKUE O0BEKThI: XUMUYECKUH COCTaB
TeJ JKUBOU U HEXKUBOU IIPUPOJBL, IPUPOJHBIE SKOCUCTEMBI U
arpoIKOCHUCTEMBI CBOCH MECTHOCTH; IPOLIECCHI
(ecTecTBEHHBII U HCKYCCTBEHHBII 0TOOD, U JIeNaTh BBIBOJIBI U
00001ICHUS HAa OCHOBE CPaBHEHMS M aHAJIN3a; U3Y9aTh
M3MECHEHHS B 9KOCHCTEMaxX Ha OMOIOTHYECKUX MOJEIISIX.

Tema 4.3. buocdepa - rinodanbHas
IKOJIOTHYECKAS CHCTEMA

47 buocdepa. PazButue npeacraineHuii o 6uochepe B 2T 3HaTh: BKJIAJT BBIIAIOMUXCS (B TOM YUCIIE OTCYECTBECHHBIX ) OK 01 1
Tpynax B.W. BepHasckoro. YUYEHBIX B Pa3BUTHC OMOJIOTHUYECKON HAYKH; Pa3BUTHE OK 02
npencraBiaeHnid o bnocdepe B Tpynax B.U. Bepranckoro. OK 06
['mobGanpHBIE SKONIOrHYECKHE TPOOIIEMBI 06 5 ’
nactu Onocdeps! u e€ cocras. JKuBoe BemecTBo OHOChEPEI OK 07
COBpPCMECHHOCTH U IIYTHU UX PCHICHUA H ero (1)YHKL[I/II/I
3aKOHOMEPHOCTH CyliecTBOBaHUs Onocdepsl. OcodeHHOCTH
6urocheps! Kak ri100abHOM SKOCUCTEMBI. JuHAMUYeCcKoe
paBHOBecHe B 6nocdepe. PutmuuHOCTh siBIEHHH B 6uocdepe.
KpyroBopoTsI BeliecTB M OHOr€OXUMHUYECKNE IIUKIIBL.
I'moGanpHBIE 3KOTOTHYECKHE POOIEMbI COBPEMEHHOCTH U
MyTH UX pelIeHHs
Tema 4.4. Bansinue aHTPONOreHHbIX (PAKTOPOB HA
ouochepy
48 AHTpOHOFeHHBIe BO3JIEMCTBHUS HA 6I/IOC(1)pr. 2T 3HaTh: MpaBuJa MOBEACHUS B IPUPOJIHON cpejie, UICTOUHUKA U OK 01 1
3arpsi3HeHue. PelieHie mpakTHKO- HaJM4rie MYTareHoB B OKpYXaromien cpene (KOCBEHHO). OK 02
o AHTpOTIOTEeHHbIE BO3JIEHCTBHS Ha Onocdepy. 3arpsasHeHus OK 04
OPUCHTHUPOBAHHBIX 3aJaHHUHU I10 COXPAHCHUIO o
KaK BUJI aHTPOIIOTEHHOT'O BO3AEHCTBUS (XUMHUYECKOE, OK 07

IIPUPOJIHBIX PECYPCOB CBOETO PErMOHa MPOKUBAHUS

¢dusnyeckoe, ONOIOrNIECKOe, OTXO/IbI IIPONU3BOJICTBA U
1otpebseHus). AHTPONIOT€HHbIE BO3JICHCTBHS Ha aTMoc(epy.
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Bosnaeiicteus Ha ruapocdepy (3arps3HCHUS U UX UCTOYHUKH,
UCTOIICHUs BOJ). Bo3aelicTBust Ha muTtocdepy (merpamarus
MTOYBI, BO3/ICHCTBHE HAa TOPHBIC TOPO/Ia, HEMIPa).
AHTpOTIOTEeHHBIE BO3ICHCTBUSA Ha OMOTHYECKHE cO00IIecTBa
(Jreca u pacTuTeNBHBIE COOOMIECTBA, KUBOTHBIN MHUD)

CP | Camocmosmenvuas paboma: COCTaBICHUE 2cp COCTaBICHHE KPOCCBOPIA
KpoCCBOpAa 1o pasacilty «bunoskomorusy»
Tema 4.5. BausiHue couuajbHO-IK0JI0THYEeCKUX (paKkTOpPOB
Ha 3J0POBLE YC/JI0BECKA
49 3Hopo]3],e U ero cocTapistomue. Bpeaasie 2T 3HaTh: 3710pOBhE U €ro cocrapistoniue. PakTopsl, OK 02 1
TIPHBBIUKIL MOJIOKUTEIBHO U OTPULATEIBHO BIUSIOLIUE HA OPraHU3M OK 04
yenoBeka. OkazaHus NEpPBOK MOMOUIH NIPH TPAaBMAaTUUECKHX, OK 07
310poBbE U pabOTOCTIOCOOHOCTD.
MPOCTY/IHBIX U APYTUX 3a00JICBAHUSX, OTPABICHHUIX
MUIIEBBIMU MPOAYKTaMHU BpeTHbIe MPUBBIYKH: TOCICSICTBUS U
npodunaktuka. [IpobieMa TeXHOTCHHBIX BO3CHCTBHUI Ha
3I0POBBE YETIOBEKa (IJCKTPOMATHUTHBIC MOJIsA, OBITOBAS
XUMUSL, U30BITOYHBIE IIIYMBI, pafualus 1 T.11.). AJantaius
OpraHu3Ma 4elioBeKa K (pakTopaM OKpYKaroIIei Cpe/bl.
3anuTHRIC MEXaHHU3MbI OPraHU3Ma YeJIOBEeKa. 30POBLE U
paboToCIOCOOHOCTD.
50 JlaboparopHas pabota Nel “OmnpeneneHre BUTaMrUHa 2mp IToArOTOBKA BAPUAHTOB OMKITA, HAOMIOACHHE 32 1,2
Cs MPOAYKTax nutagus’ Ka4eCTBEHHBIMH PEAKIIMAMU, 3aMOJIHEHHE PaboUeii TaOIHIIbI,
MHTEpIIPETALHs HAOII0JaeMbIX SBJICHHH, popMyIupoBaHue
BBEIBOJIOB
51 [puHIMTBEl OPMHUPOBAHUS 37J0POBbECOEPETAIOIIETO 2T 3Hate: [IpuHUIHITE hopMUpOBaHUS 30POBEECOEPETAIONIETO 1
noBesieHys. BHOXUMUYECKUE aCTIeKThI noBezieHust. u3nueckast akTHBHOCTb U 3/I0POBbe. [ pyriribi
310pOBbsi. OCHOBBI 3aKaNUBaHUs. BUOXMMHUYECKHE aCTIeKThI
pammonanbHoro muranus. [Ipasuna 6esonacHoro panmoHansHOro nutanus. [IpaBuia 6e30nacHOro
HMCIIOJIb30BaHMsl OBITOBBIX MPUOOPOB U TEXHUIECKUX UCTI0JI30BaHHUs OBITOBBIX TIPUOOPOB U TEXHUYECKUX
YCTPOICTB YCTPONCTB
YMeTh UCTIONB30BaTh MPHOOPETEHHBIE 3HAHNS U YMEHHS B
MPAKTUIECKOMN MEATEIbHOCTH U MMOBCEIHCBHOM KU3HU: IS
coOIrOICHHST MeP NPOPHIAKTHKH OTPABJICHUH, BUPYCHBIX U
JIpYruX 3a00JIEBAaHHM, CTPECCOB, BPEIHBIX MPUBHIUCK
(KypeHus, amrKoronu3Ma, HAPKOMaHHH).
52 JlaboparopHas pabota Ne2 «BnusiHre a0MOTHYECKUX 211p N3yyenne MexaHU3MOB aJlaliTallii OpraHu3Ma YejloBeKa K 1,2

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

HU3KHUM U BBICOKUM TEMIIEpATypaM U 00BsICHEHUE
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TEMIIEPATYPhI)»

TOJYUYCHHBIX PE3YyJIbTATOB U (bOpMyJ'II/IpOBaHI/Ie BBIBOIOB

(MMCBMEHHO) C UCTIONB30BAHUEM HAYYHBIX IOHATHH, TEOPUil 1

3aKOHOB
Paznen 5. Buosiorust B sKM3HI 2
53 OCHOBHbBIC HAMpPaBJICHUSI COBPEMEHHON 2 2T 3HaTh: broTexHONIOTHS Kak HayKa U IPOU3BOACTBO. OK 01 1
GHOTEXHOIOIMI. DTHKA GHOTEXHOTOIHIECKHX 1 OCHOBHBIE HAIIPABICHHUS COBPEMEHHON OMOTEXHOJIOTHH. OK 02
Mertons! Onorexnonoruu. OOBEKTE OMOTEXHOIOTHA. DTHKA OK 04
TCHETHHUCCKIX SKCICPUMCHTOB. OMOTEXHOIOTHIECKUX U TeHETHYECKUX IKCIIEPHMEHTOB. OK 09
Pa3BuTHE NPOMBIIUIEHHON OMOTEXHOIOTHH U ee INpaBuia Moucka U aHaIM3a GMO3KOIOTHIECKOH HH(QOPMALUH
IMPUMCHCHHUC B )KU3HU YCJIOBCKA, ITOMCK U aHAJIN3 U3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHast ¥ ydeOHO-Hay4IHas
uH(pOpPMalIUU U3 PA3IUYHBIX HICTOYHUKOB (HAy4YyHasi U JIUTEPATypa, CPEACTBA MACCOBOH HH(OPMALKH, CETh
yueOHO-Hay4YHas JTUTepaTypa, CPeICTBAa MacCOBOM Mnrepuer u Apyrue)
YMeTh OlIeHHBATh STHYECKUE ACTIEKTHI HEKOTOPBIX
ungopmaiuy, ceth MHTEpHET U Apyrue) UccieIoBaHuil B 00J1acTH GMOTEXHOJIOTHHU (KJIOHUPOBAHHUE,
HCKYCCTBEHHOE OILIOJIOTBOPEHHE)
Paznen 6. Buoskosornyeckue ucciae10BaHus 12
Tema 6.1. OcHOBHBIE METObI 2
54 Mertoabl OMO3KOIOTMUYECKUX UCCIIEIOBAHUIA. 2 2T 3Hath: HayuHslit MeToa. MeTo1bl OMO3KOIOTHISCKIX OK 01 1
MOHHUTOPHHT OKPYXKAIOIIEi CPeJIbI. WCCJICIOBAHMIA: TTOJIEBBIE, TAOOPaTOPHEIE, OK 02
SKCIIEPUMEHTAIIbHBIE. MOHUTOPUHT OKpYXKAIOIIeH cpebl: OK 04
JIOKaJbHBIH, PETHOHABHBIN U TTT00AIEHBINA OK 07
MeTomp! oucKa, aHa3a u 00padOTKH HHOOPMAIIHH O
IIPOEKTE B PA3IMYHBIX HCTOUHUKAX
Tema 6.2. BHOIK0JIOTHYECKHIi IKCIIEPUMEHT 10
55 [Tpaktuueckoe 3austue Ne 9 [Toaroroeka 2 2np YMeTh UCHIOJIb30BaTh MOJIy4eHHbIE 3HAHUS Ha MIPAKTHKE. OK 01 1,2
MHIMBHIYaIbHOTO IPOCKTA [lepBsiii aTamn BeinonHeHUs npoekTa: O630p TeM yueOHO- OK 02
HCCIIeI0BATEIbCKUX MPOEKTOB. Br16op yueOHO- OK 03
HCCIIEIOBATEIBCKOTO MMPOEKTA U3 MPE/JI0KEHHbIX. OK 04
®dopMHpOBaHNE KOMaH/bl IPOEKTA. AITOPUTM BBITIOTHEHUS OK 05
IIPOEKTA. OK 07
Kaxnast rpynma BIOMpaeT 0JIMH U3 BAPHAHTOB YueOHO- OK 08
HCCIIEOBATEIBCKUX ITPOEKTOB: OKO09

1. Onenka kadecTBa aTMOC(EepHOTO BO3IyXa

2. OneHKa KayecTBa NOYB METOJJOM (DPUTOTCCTUPOBAHHUS

3. Oyenka kauecmea 600 NOBEPXHOCMHBIX 8000EMO8 1O
OP2aAHONIENMUYECKUM U PUSUKO-XUMULECKUM
ceolcmeam
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4. Bnusinue I1AB Ha pocT 1 pa3BUTHE CEMSH BBICIINX
pacTeHui
5. BinstHue conieBOTo 3arpsi3HEHUs Ha POCT U Pa3BUTHUE
CEMSIH BBICUIMX PACTEHUN
CP Camocmosmenvras pa60ma; I/IHI[I/IBI/I[[yaJIBHblf/'I 10 IOCp O6ocHOBaHME AKTYaJIbHOCTH BLI6paHHOI71 TeMbl. BrisiBnenue
IIPOCKT poOIIeMBI HCCIIeJOBaHuUs, (HOPMYITHPOBAHNE TUTIOTE3HI.
Br16op meTomoB uccienoBanus. Berbop Touek otdopa mpod
Ha TEpPUTOpHUU HcciaenoBaHus. IloctaHoBKa Lenel U 3axa4y
uccnenoBanus. OnpeneneHne GOPMBI IPEICTABICHHS
pe3ynpTaToB HccienoBanus. OnpeneseHre 3TaloB U
COCTaBJICHHE ILIaHA MCCIIEIOBAHUS
56 JlaboparopHoe 3anstue Ne 3 «IloaroroBka 2 211p Bmopoii sman evinonnenus npoexma: moaroToBKa 1,2
0GOpYIOBAHHUS H MATCPHAIIOBY HEo0X0IMMOI MOCY/Ibl M MaTepuaia IJisl SKCIIEPUMEHTa,
NpOBECHHE DKCIIEPUMEHTA, IEPUOJMYECKas IPOBEpKa
TeUeHHMs SKCIIeprMeHTa/ cOOp Marepuaia B BHIOPaHHBIX
TOYKax oTOOpa mpobd
57 Jlaboparopnoe 3anarue Ne 4 «llomyduenue 2 2mp Tpemuti sman vinoHeHus NPoeKma: NOTYICHUE TEPBUYIHBIX 12
SKCHICPUMCHTAJIbHBIX JAHHBIX, CTATUCTUYCCKAs SKCIEPUMEHTANbHBIX JAHHBIX, IPOBEACHUE CTATUCTUUECKOM
00paboTKa JAHHBIX) 00pabOTKHN MOTy4YEHHBIX JaHHBIX
58 Jlaboparopuoe 3ansTie Ne 5 «BrisiBieHHe 2 21p Yemeepmylil 2mMan 6bINOIHEHUs NPOEKMA. BbIABICHHE 1,2
3aKOHOMepHOCTeI71, (I)OpMyJII/IPOBaHI/Ie BBIBOJIOB 1 3aKOHOMEpPHOCTEH, (PopMyTHUpOBaHKE BEIBOJIOB U MIPOTHO30B,
HpOFHO3OB, OIICHKA Ka4ye€CTBAa UCCJIIC I[yeMOFO 06’],@[(”[3 OLICHKA Ka4YeCTBa UCCICAYEMOTO 00BeKTa 1o pe3ybTaTaM
M0 pe3yNbTaTaM OMOIKOJIOTHYECKOTO aHATH3a Guoaxonorireckoro anamsa
CP | Camocmosmenvuas paboma: MOITOTOBKA 2 2cp
Ymemo pabomams c komnwvromepom
MMPE3CHTAIUH ITIPOCKTA
59 [pakTrueckoe 3ausTre Ne 9 3anura mpoekTa. 2 2np [IpencraBnerne pe3ynbTaToOB BHITOTHEHUS yUeOHO- 1,2
HCCIIeOBATEIILCKUX MPOCKTOB (BBICTYILUICHHE C
Tpe3eHTaluei)
Bcero 781+2911P+10JIP

* ] XapaKTepUCTUKH YPOBHS OCBOCHUS yU€OHOTO MaTepHaia UCIOIb3YIOTCs CIEeyoIne 0003HAUECHHS:
1 — o3HaKOMUTENHHBIH (y3HABaHNE paHee N3yYCHHBIX 00BEKTOB, CBOICTB);
1 — PENpPOAYKTHBHBINA (BBIITOTHEHNE AEATEIBHOCTH 10 00pa3Ily, HHCTPYKIMH WX TOJ PYKOBOJICTBOM);

3 — NPOJYKTUBHBIN (IUIAHUPOBAHKE U CAMOCTOSTEIIBHOE BBITIONIHEHUE JIEITEIbHOCTH, PeLICHHE NPOOJIEMHBIX 3aj1a4).
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3 YCJIOBMSA PEAJIM3ALIMU ITPOT'PAMMBI JIMCHUTIJIMHBI

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 JJAOOPATOPHBIN, KOMILICKT MOCYIbI M IPUHAIICKHOCTEH 15
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, 1. }O. CamocrosTenbHas paboTa CTYI€HTOB Ha Ja00OpaTOPHBIX 3aHATHUSX 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'epnena. — Cankr-IletepOypr : Poccuiickuii rocyaapcTBEHHbIN
negaroruveckuii yauepcutrer uMm. AWM. epuena (PI'TIY), 2020. — 248 c. : un. — Pexum
noctyma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=692359

2. Tynsxoga, O. B. 30panHbBIe BOPOCH 001Iel Onojiorun : 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. : wmn. — Pexum pgocryna: Mo MOXIMUCKE. —
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 otaenenne Poccuiickoii akamemMuu Hayk, LleHTpambHBIN
cubupckuit 6orannueckuii can CO PAH. — HoBocubupck : CO PAH, 2021. — Ne 4, —

8 ¢ : cxem., win, Tabn. — Pexum Jgocryma: 1O TOANMCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=68548

5. CouunanbHO-?KOJOTHYECKWE TEXHOJNOTUU : TpUpoda U YeNIOBeK:
9KOJIOTHYECKHe uccnenoBanus / 1. pen. M. B. Koctuna ; yapen. u u3a. MockoBckuit
MeJIarOTMYeCKUM  TOCYIapCTBEHHBIM yHHUBEpCUTET. — MockBa : MOCKOBCKHIA
neaaroruyeckuil rocynapcrseHnbii yausepeuter (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 . BJIeKTPOHHBII/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 OCBOEHUS JUCHUIIJINHbI

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 MOP(OTIOTHIECKOMY
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€Jl KMBOW M HEKWUBOW IPHUPOIBI, 3apOABILIEH
4YeJ0BeKa M JOPYI'MX  JKMBOTHBIX,  IPUPOJHBIE
HKOCUCTEMBl U arpo3KOCUCTEMBbl CBOEW MECTHOCTH;
IpoLecchl (€CTECTBEHHBIH M HMCKYCCTBEHHBIM 0TOOp,
M0JIOBOE U OEcIoyioe pa3sMHOXKEHUE) U JeaTh BBIBOJbI
1 0000IIeHNST HA OCHOBE CPAaBHEHUSI M aHAJIN34;

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

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

OMOJIOTHYECKUX MOJCIIAX;

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

- ACTIOJIB30BaTh MPHOOpPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOUN JIEATEIHbHOCTH U TOBCEAHEBHOM KU3HHU:
Uil cOOMIONeHUsT Mep MNpO(UIAKTUKH OTpaBJICHHUIA,
BHUPYCHBIX M JAPYTUX 3a00JIEBaHUM, CTPECCOB, BPEIHBIX
NPHUBBIYCK (KYpPEHHUs, aJKOTOoJM3Ma, HapKOMaHUWH);
MpaBUJI TOBEACHHUS B TPUPOIHON cpere; OKa3zaHUs
MIEPBOM MMOMOITH TPH TPABMATHUECKHUX, TPOCTYAHBIX U
JIpyrux  3a00JIeBaHUSAX, OTPABICHUSAX  IHUIICBBIMHU
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 [.Menaens, 3akoHOMEpHOCTEH
M3MEHUYMBOCTH U HACJIEJCTBEHHOCTH;

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

- CYIIHOCTh OMOJOTMYECKHX MPOILIECCOB:
Pa3MHOXKEHUs, OIJIOIOTBOPEHHUSI, ECHCTBUS
HCKYCCTBEHHOT'O M €CTECTBEHHOI'0 0TOOPA,
dbopMupoOBaHUE TPUCTIOCOOICHHOCTH, TPOUCXOKICHUE
BUJIOB, KPYTOBOPOT BEILECTB U NPEBPAILIEHUE SJHEPTUU B
KJIETKE, OpraHu3Me, B dKocucTeMax u ouocdepe;

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

- OMOJIOTNYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY

Tecmuposanue

Yemmuwiti onpoc

Yemmuwiti onpoc,

mecmuposaHnue
Onpoc no
300aHUAM

UHOUBUOYATILHBIM
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