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1IMMACIIOPT PABOYEN IMPOT'PAMMBI YYEBHOM JTUCIIUILINHBI

«buoJsiorus»

1.1 O6sacTh NpUMEHEHUS MTPOTrPaAMMbI
Pabouas mporpamMma yueOHON AMCHUIUIMHEI SBISETCS YaCThIO MPOrPaMMBI TOATOTOBKU
crienMaucToB cpenHero 3seHa B coorBeTcTBUU ¢ PI'OC mo Bcem cnenuanbHoctaMm CIIO.

1.2 MecTto y4yeOHOH IMCHMIUIMHBI B CTPYKType OCHOBHOW mNpogeccHoHAIbLHOI
o0pa3oBaTe/IbHOM MNporpamMmbl: ydeOHas 0a30Bas JUCIUIUIMHA 001Ie00pa3oBaTeIbHON
MOJIFOTOBKHU.

13 Hearu wm 3agaum y4yeOHOH JAUCHUIUVIMHBI — TpeOOBaHHUsI K pe3yJbTaTam
OCBOCHHSI Y4eOHOH IMCHUILINHBI:
B pesynbTare ocBoeHUs! y4eOHOM TUCIUIIIMHBI 00 YJAIOUTUIICS 0JIKeH YMeTh:

- OOBSCHATH POJIb OMOIOTHUU B OPMHUPOBAHUU HAYIHOTO MHUPOBO33PEHUS;

- pemiathb IEeMEHTapHbIe OMOJIOTHYECKUE 33/1a4H;

- COCTaBJISITh DJIEMEHTApHbIE CXEMbl CKpEIIMBAHMSI U CXEMbl MEPEHOCa BEUIECTB U
nepesayy SHEPTUU B dKocucTeMax (LN MUTaHuUs);

- OIUCHIBaThb OCOOEHHOCTHU BUOB 110 MOP(OJIIOTUYECKOMY KPUTEPUIO;

- BBIABIATH MPHUCIIOCOOJICHHS] OPTaHU3MOB K cpeie OOMTaHMsI, UCTOYHUKU U HATHYUE
MyTareHOB B OKpY’Karolledl cpene (KOCBEHHO), aHTPOIOI€HHbIE W3MEHEHUS B HKOCHUCTEMax
CBOEH MECTHOCTH;

- CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI: XMMUYECKUU COCTAB TEJl KUBOW U HEKHUBOU
IPUPOABI, 3apOAbINIEN YeIoBeKa W JPYTHX JKUBOTHBIX, IPUPOAHBIE DKOCUCTEMBI U
arpo3KOCHUCTEMBl CBOEH MECTHOCTH; MpPOLECChl (E€CTECTBEHHBbIH M HCKYCCTBEHHBIH OTOOp,
1oJioBoe M Oecrosioe pa3MHOKEHHE) U JeaTh BBIBOJBI U 000OIIEHUSI HA OCHOBE CPABHEHUS U
aHaJIN3a;

- AHAIU3HUPOBATh U OLIEHMBATH PA3JIIMUYHBIE TMIIOTE3Bl O CYLIHOCTH, MPOMCXO0KIECHUU
JKU3HH U 4YeJIOBeKa, IJI00aJbHBIE SKOJOTMYECKHE MpOOJIeMbl U UX PELICHMsS], MOCIEICTBUS
COOCTBEHHOM JIeSITEIbHOCTH B OKpY Karollel cpee;

- U3y4yaTh U3MEHEHHS B SKOCHUCTEMaX Ha OMOJIOrMUECKUX MOJEIIAX;

- HaxoAuTh MHPOpPMALHIO O OHOJOTMYECKMX OOBEKTaX B PA3IMUYHBIX HCTOYHHUKAX
(yueOHUKaxX, CIPaBOYHHKAX, HAYYHO-TIOMYJIAPHBIX M3/IaHUSAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
cetu IHTepHET) U KPUTHUYECKH €€ OLIEHUBATB;

- HCINOJb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTHUECKOH JEATEeNbHOCTH U
MOBCEHEBHOM KHU3HU: IS COOMIOACHUS Mep MPO(MUIAKTUKYA OTPABICHUN, BUPYCHBIX U JIPYTUX
3a00JIeBaHUH, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHUs, aIKOr0JIM3Ma, HAPKOMaHUH );

- NpaBuJ MOBEJECHUS B IPUPOIAHON CPELE;

- OKa3aHWs T[epBOl TMOMOILIM TMpU TPaBMATUYECKUX, MPOCTYIHBIX U JIPYrHX
3a00JIeBaHUAX, OTPABJICHUSIX MUILEBBIMU POIYKTaAMU;

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

B pe3ynbrare ocBoeHUS yUeOHOUW TUCITUTUIMHBI 00 YIAIOIIHICS 10JIKEH 3HATh:

- OCHOBHBIE IOJIO)KEHHSI OMOJIOTMYECKUX TEOPUH M 3aKOHOMEPHOCTEH: KIIETOYHOM
TEOpHUH, IBOJIOLMOHHOTO yueHus, yueHuss B.M.Bepnanckoro o 6uocdepe, 3akons I.Mennens,
3aKOHOMEPHOCTEN U3MEHUNBOCTH U HACJIEICTBEHHOCTH;

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

- CYIIHOCTh OMOJIOTMYECKHUX MPOIIECCOB: Pa3MHOKEHUS, OILIOJOTBOPEHUS, EHCTBUS
UCKYCCTBEHHOTO M €CTECTBEHHOro  OTOOpa,  (QOpMHpPOBAHUE  TMPHUCIOCOOIECHHOCTH,
MIPOUCXO0K/ICHUE BHUJIOB, KPYTOBOPOT BEILIECTB U MPEBPALLEHUE YHEPIUU B KJIETKE, OPraHU3MeE, B



IKOCHCTEMax U Ouocdepe;

- BKJaA BBIJAIOUIMXCA (B TOM UHCJIE€ OTEYECTBEHHBIX) YYEHBIX B pa3BUTHE
OMOJIOrN4YECKON HayKH;

- OHOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY.

OcBocHHe conepkaHus Yy4eOHOH NUCHUIUITMHBI «bBHONIOTHS» 00ECIeunBaeT JTOCTHKEHUE
CTYJIEHTaMHU CJEeIYIOUINX PEe3yIbTaTOB:

JIMYHOCTHBIX:

— c(hOpPMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBaXEHHS K HCTOPUU U JIOCTHXKEHUSM
OTEYECTBEHHON OMOJIOTHUECKON HAYKH;

— MPEJCTaBJICHUA O LIEIOCTHON €CTeCTBEHHOHAYYHON KapTHHE MHUDA;

— IOHMMAaHHE B3aWMOCBS3H U B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, UX BIUSHHS Ha
OKPYXKAIOIIYI0 Cpely, SKOHOMHUYECKYIO, TEXHOJOTUYECKYI0, COLUAIbHYI0O M ATHYECKYIO C]epbl
JeSITeTIbHOCTH YeNIOBEKa,

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

- BO3MOXXHOCTM HMH(OPMALIMOHHOW Cpeapl i OOeCHedeHus MIPOAYKTUBHOTO
camMo00pa3oBaHus;

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

— CcoCOOHOCTh PYKOBOJICTBOBATHCSI B CBOCH JIEATEIILHOCTH COBPEMEHHBIMU TPUHIHITAMHU
TOJICPAHTHOCTH, JUAJIOra W COTPYJHUYECTBA; FOTOBHOCTh K B3aUMOJICHCTBUIO C KOJUIETaMU,
paboTe B KOJJIEKTHBE;

— TOTOBHOCTH HCHOJIb30BaTh OCHOBHBIE METOABI 3alIUTHl OT BO3MOXKHBIX MOCIEACTBUN
aBapHuii, karactpod, CTUXUNHHBIX O€/ICTBUIA;

— obyiaaHue HaBbIKaMM 0e30macHOil paboThl BO BpeMsl MPOEKTHO-UCCIIEI0BATENbCKON 1
AKCIIEPUMEHTAIBHOM JeSITeTbHOCTH, TIPU HCIIOJIB30BAHNUH JIA0OPATOPHOTO 000PYI0BAHUS;

— CHOCOOHOCTh HCIIOJIb30BaTh INPHOOPETEHHbIE 3HAHUS M YMEHUS B NPAKTUYECKOMH
NeSITETbHOCTH M TIOBCEAHEBHOM JKM3HU JUIS COONIOACHUS Mep NPOPHIAKTHKH OTpaBIICHHH,
BUPYCHBIX U JpPYyrux 3a00JieBaHW, CTPECCOB, BPEIHBIX NPHUBBIYEK (KYPEHHUs, aJKOTOJIM3MA,
HAapKOMAaHHWH); TIPaBUJI TIOBEJICHUS B TIPUPOJIHOM cpenie;

— TOTOBHOCTh K OKa3aHMIO TEpBOM MOMOILIM NpU TpaBMax, MPOCTYIHBIX U APYIHX
3a00JICBaHUSAX, OTPABJICHUSIX MUIIEBBIMU TIPOTYKTAMU;

MeTanpeaMeTHBIX:

— OCO3HaHUE COIMAJIbHOM 3HAYUMOCTH CBOEH Mpodeccuu/crnennarbHOCTH, 00Iaaanme
MOTHUBAIMEN K OCYILECTBIEHUIO MPO(EeCCHOHAIBHON AEITENbHOCTH;

— TIOBBINICHWE WHTEIUICKTYAIbHOTO YPOBHS B TPOIECCE HU3YYCHHS] OHMOIOTHYECKHX
SIBIICHUI;

— BBIJAIOIIUXCS JOCTIKEHHI OMOJIOTHH, BOIICAIINX B O0IIEYETIOBEYECKYIO KYIBTYPY;

— CJIOKHBIX W TPOTHBOPEYMBBIX IyTEH DPa3BUTHUA COBPEMEHHBIX HAy4YHBIX B3IJIS/IOB,
ujIed, TEOpHi, KOHIIEMIIHIA, TUTIOTE3 (O CYITHOCTH W MPOUCXOXKICHUH )KU3HHU, YEIIOBEKa) B XOJIE
paboThI ¢ pa3MTUYHBIMUA UCTOYHUKAMHU HH(OpMaIumy;

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

— CHOCOOHOCTh TIOHUMATh TPUHIMITEI YCTOHYMBOCTH M TPOJYKTUBHOCTH >KUBOM
OpUPOJBI, MYTH €€ M3MEHEHUS 0]l BIMSHUEM AaHTPOIOTeHHBIX (aKTOPOB, CIOCOOHOCTH K
CHCTEMHOMY aHalH3y TJOOAJIBHBIX JKOJOTMYECKHX MpoOJeM, BOIPOCOB  COCTOSHUS
OKpY’KaloIIel Cpebl U pallMOHAILHOTO UCTIOIb30BaHMsI IPUPOIHBIX PECYPCOB;

— yMeHue OOOCHOBBIBATH MECTO M pOJIb OMOJIOTMYECKUX 3HAHUN B MPaKTHYECKOU
NeSITeIbHOCTH JII0/IEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHUM;

— OIpEAEIATh )KUBbIE OOBEKTHI B IPUPOJE;

— TNPOBOAMUTH HAOIIOJACHUS 32 DKOCUCTEMaMHU C LENbI0O MX OMHMCAHUS U BbISABICHUS



€CTECTBEHHBIX U AHTPOIOIC€HHBIX U3MEHEHUI;

— HaXOJUTh U aHAJIM3UPOBATh HH(POPMALIMIO O KUBBIX 0OBEKTaX;

— CIOCOOHOCTh TMPHUMEHSATH OMOJOTMYECKHE W SKOJOTMYECKHE 3HAHHS JUId aHajau3a
HPUKJIAJHBIX IPOOJIEM XO3HCTBEHHON JESITENbHOCTH;

— CIIOCOOHOCTb K CaMOCTOSITEIIbHOMY MPOBEACHUIO HCCIECIOBAHUHN, IOCTAHOBKE
€CTECTBEHHO-HAYYHOI'0 3KCIIEPUMEHTA, HCIIOJIb30BaHUI0 HMH(MOPMALMOHHBIX TEXHOJOTHH A
pelLIeHHs HAyYHBIX U TPO(ECCHOHANBHBIX 33/1a4;

— CIIOCOOHOCTH K OILIEHKE 3THYECKUX aCIEKTOB HEKOTOPBIX HCCIEA0BaHUM B 001acTu
OMOTEXHOJIOIMH (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJIOIOTBOPEHUE);

NpeAMeTHBIX:

— c(hOpPMHPOBAHHOCTh TPEACTABICHUH O POJIM M MECT€ OHOJIOTMHM B COBPEMEHHOMN
HAY4HOI KapTHHE MUPA;

— TMOHUMaHWEe poiu Ouosormd B (HOPMUPOBAHMHM KPYyrozopa © (GyHKIHMOHAIHHOU
IPaMOTHOCTH JUIsl pellieHHs] TPaKTUYECKUX 3a7ay;

— BJIaJICHHE OCHOBOIIOJIATAIOUIMMH MOHATHUAMHU U NPEACTABICHUSIMU O >KUBOU MPHUPOJE,
€€ YpOBHEBOM OpraHU3allK U 3BOJIOLNH;

— YBEPEHHOE IMOJIb30BaHUE OMOJIOTUYECKON TEPMUHOJIOTHEH U CHMBOJIMKOM;

— BJAJCHUE OCHOBHBIMM METOJAMH HAayYHOTO IIO3HAHUS, HCIOJIb3YyEeMBbIMU IpHU
OMOJIOTHYECKUX HCCIIEIOBAHUSAX J>KUBBIX OOBEKTOB M SKOCHCTEM: ONHMCAHUEM, H3MEPEHHEM,
IpoBeIeHUEeM HaOJI0ACHUH;

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

— c()OPMHUPOBAHHOCTb YMEHHUM OOBACHATH Pe3ybTaThl OMOJIOTHYECKUX IKCIEPUMEHTOB,
peliaTh JIeMeHTapHble OMONIOrMYECKUE 3a1auH;

— c(pOpPMHUPOBAHHOCTh COOCTBEHHON MO3UIUM IO OTHOIIEHHIO K OHMOJIOrMYecKon
uH(pOpMalH, TOJy4aeMON U3 Pa3HbIX UCTOYHUKOB, IJ100aTbHBIM SKOJIOIMUECKHUM MpolIeMaM U
IyTAM UX PELICHMUS.

[IporpamMmMucT nokeH oOsiagaTh OOIIMMHU KOMIIETEHLHUSMH, BKJIIOYAIOIIMMU B ce0s
CHOCOOHOCTB:!

OK 1 BeiObupate cnocoObl pemeHus 3agad  NpoPecCUOHAIBbHON JAESTEeIbHOCTH,
IIPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 2 MHcnonb3oBaTh COBpPEMEHHBIE CpPEJICTBAa IIOWCKA, aHAJIW3a W HHTEPIpETAlUU
uHpOpMaLMd U UH(POPMALMOHHBIE TEXHOJOTMH JJs BBIIOJIHEHUS 3a/1ad NpodecCHOHATHLHON
JeSITENIbHOCTH.

OK 3 IlnanupoBaTh M pealn30BbIBATh COOCTBEHHOE MPO(PECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEILCKYIO AESITEIbHOCTh B MPOQPECCHOHANBHON cdepe, HCI0JIb30BaTh
3HaHUS MO0 (PMHAHCOBOM I'PAMOTHOCTH B PA3JIMUHBIX )KU3HEHHBIX CUTYalHsIX.

OK 4 DddexkTuBHO B3aUMOACHCTBOBATh U padOTaTh B KOMaH/IE.

OK 5 OcymecTBasTh YCTHYIO M NUCBMEHHYIO KOMMYHHMKAILlMIO Ha TOCYAapCTBEHHOM
a3bike  Poccuiickoit ®exepanuu ¢ y4eToM OCOOEHHOCTEW COLMAIBHOTO M KYJIBTYPHOIO
KOHTEKCTA.

OKO6IIposBasATh rpak1aHCKO-IIATPUOTUYECKYIO TO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE
MIOBEJICHHE HAa OCHOBE TPAJMIIMOHHBIX OOIIEUEIOBEUECKUX IIEHHOCTEH, B TOM YHCIE C y4EeTOM
rapMOHHU3allUU MEKHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHIapThl
AHTUKOPPYILUOHHOIO IOBEIEHUSI.

OK 7 CopneiicTBOBaTh COXpPaHEHUIO OKPYXKAIOMIEH Cpeapl, pecypcocOepexeHuto,
OpPUMEHATh 3HAHUSA OO0 M3MEHEHUWM KJIMMaTa, HOPUHIUMBI OepeXIMBOrO IPOU3BOJICTBA,
3¢ (EeKTUBHO AEMCTBOBATH B UYPE3BBIYANHBIX CUTYALIUAX.

OK 8 HMcnonb3oBarh cpeacTBa (pU3MUECKON KYABTYPHI Ul COXPAHEHUS U YKPETUICHHS
30pOBbsl B Ipoliecce NPOQPECCHOHATBHOM NEATEIbHOCTH W MOAJACPKAHUA HEOOXOJUMOro
yYpOBHS (PU3MUECKON TTOTOTOBICHHOCTH.

OK 9 Tlonws3zoBarbcsi mpodecCHOHATBLHOM JOKYMEHTAIMEH Ha TOCYJAapCTBEHHOM W
MHOCTPAaHHOM $I3bIKaX.



2 CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIHUAILIMHBI

Buj yueOHoi1 padoThl O0bem yacoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 22
O0si3aTe/IbHASI Ay TUTOPHAN YU4eOHAsh HAarpy3Ka (Bcero) 22
B TOM YHCIIE:
TEOPETUUECKHE 3aHATUS 12
MPAKTUYCCKHUE 3aHATHS 6
JlaGopaTopHbIe 3aHATHS 4

CamocrosiTesibHas padoTa o0yuyariierocs (Bcero) -

[Ipomexyrounas arrecranus: B popme nudepeHInpoBaHHOTO 3a4eTa 2 ceMecTp




2.1 TemaTu4eckuii NJIaH U cofepkaHue y4eOHOM qucHUIIUHBI «buosorus»

KoimuecTBo OcBau
4acoB BaeMbIl
. z .. e Ypose
Ne HaumeHnoBaHnue 3aHATHH, naﬁopaTopHLIe u E[ E ; Tpeﬁogaﬂﬂe K pe3yJbTaTaM O0CBOECHHUS 3IIeMeH Hb
<
3aHA NPAKTUYECCKHUE 3aHATUHA, CAMOCTOATEC/IbHAasA ° : ’E % g JUCHMIIIMHDbI TBI OCBOCH
5 EE =T
TUSA pabora o0yuaommxcs 8 |T8sEZ
2 |7 % 2E KOMIIe HA*
=
= g8 TEeHLH
S E i
1kypc 2cemectp
Paznen 1. Kierka — crpykrypHo-pyHKHHOHAABHAsi | 4
C¢ANHUIA )KUBOI'0
Tema 1.1. Buojorust KaxK HayKa. Oo0mas 2 JlocTrxkeHue pe3ysibTaToB: ¢(hOPMUPOBAHHOCTH TMPEIICTABICHUI O 1
C _ poJu 1 MecTe OHOJIOTHH B COBPEMEHHOI HaydHOH KapTHHE MHPA;
XapaKTEPHCTUKA KU3HU. CTPYKTYPHO NOHMMaH¥e POJH OUOJIOTHHU B (POPMHUPOBAHUM KPYro3opa u
c[)ymcunona.m,ﬂaﬂ oprams3anus KJI€TOK (YHKIMOHAJIBHON TPAaMOTHOCTH JUTSl PELICHHS TPAKTHYECKHX 3a/1a4;
1 BI/IOHOFI/IH KakK HaYKa. O6maﬁ XapaKTepI/ICTI/IKa 2 2T IIOHMMAaHHE B3aNMOCBSI3HU U B3AUMO3aBHCUMOCTH €CTECCTBCHHBIX OK 02
HayK, UX BIUSHUS Ha OKPYXKAIOILYIO Cpelly, SKOHOMHUECKYIO, OK 07

KU3ZHHU.
Pa3zHooOpasue OuocucteM. OOmias XapakTepHCTUKa
YKU3HU, CBOMCTBA KUBBIX CHCTEM.

CrpoeHue u GyHKIUHU KIETKH .

Knerounas Teopus. OCHOBHBIE TIOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPHHU.

Huromnazma. Iluto3omns. Llutockener. Ctpoenue u
GYHKIIMM OJJHOMEMOpPAaHHBIX OPTraHOU OB KIIETKH.
Crtpoenue u GyHKIIUA HEMEMOpPaHHBIX OPTaHOUIOB
KJIETKH

Bupycsl. bakrepun. OOmas xapakTepUCTHKA.
[Tonstne mramm. Bupychl u 6akTepuu: cCXOAcCTBa U
paznuuus

TEXHOJIOTHIECKYIO, COUANBHYIO H 3THIECKYIO C(hephl IeITeTbHOCTH
YeJI0BEKa,;

NPENICTaBICHUS O [[EJIOCTHOH eCTECTBEHHOHAYYHON KapTHHE MUpa.
3HaTh: CTpOCHHE M QYHKIHOHUPOBAaHHE OMOJIOTNIECKUX OOBEKTOB:
KJIETKH, TEHOB 1 XPOMOCOM, CTPYKTYPBI BHa U SKOCHCTEM.

YMeTb: 00BSCHATH POJIb OMONOTHH B (POPMUPOBAHUH HAYYHOTO
MHPOBO33pPEHUSL.

3HaTh: 0 pa3HOOOpasuu orocucteM. OpraHU3au0 OHOIOTHIECKIX
cucTeM. YPOBHHM OpTaHH3AIMN OMOCHCTEM: MOJIEKYIISIPHO-
TeHETHYECKHUH, OpPTraHONHO-KIETOUHBII, OpraHM3MEHHBIH,
MOMYJISILIMOHHO-BUIOBOH, SKOCHCTEMHBIN (0HMOTe€0LeHOTHYECKHUIT),
6uocdepusiii. Hayku, nsydaronie Ouonoruyeckie 00beKThl Ha
Pa3HBIX yPOBHSX OpPraHU3aLUH )XKU3HU. bruonormyeckyio
TEPMUHOJIOTHIO U CHMBOJIUKY

VYMeTb: 1aBaTh OOIIYI0 XapaKTePUCTHKY KU3HH, OMHUCHIBATH
CBOICTBA JKUBBIX CHCTEM; TIPOIIECCHI, IIPOMCXOIAIIIE B OHOCHCTEMAax
3HaTh: XUMHIECKHH cocTaB KiIeTkn. Heopranndeckue BemecTBa
KIIETKH, UX OMOJIOTHYECKYIO POTIb.

Oprannyeckre BelecTBa KIeTKH. bronornaeckne monmmepsl.
Benku. Ctpykrypa 1 GyHKIMHU 6EIKOBOiT MoneKynbl. DepMeHTHI,




MIPUHIMI UX IeHcTBUS. YTiieBoasl. bronornueckue GpyHKIMN
YTIJIEBOMIOB.

Jlunmuaet. O6muit mnan crpoenus. ['uapodunsHo-ruapodoOHBIE
cBoifctBa. Kimaccuguxarus mmumnoB. bruonornaeckne pyHKmmm
unugoB. ATO.

Crpoenne monexynsl AT®. buonornueckne ¢pynknnn ATD3HaTh:
OCHOBHBIE ITOJIOKEHHNS OMOJIOTHIECKUX TEOPHH 1 3aKOHOMEPHOCTEH.
Knerounyto teopuro (T. IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHHUS COBPEMEHHOM KIETOYHOH Teopuu. THIIBI
KJIIETOK: 9yKapHOTHYECKas U MpokapruoTryeckas. CpaBHUTEIBHYIO
XapaKTePHUCTUKY KJIETOK SYKapHOT (PaCTUTEIbHOH!, )KUBOTHOM,
rpubHoif). CTpoeHne NpOoKapuOTHIECKO# KieTkH. OCOOEHHOCTH
CTPOCHUS TeTepOTPOPHON U aBTOTPO(DHOI NPOKAPUOTHIECKHX
kietok. CTpoeHue Iia3MaTHieckoi MeMOpansl. TpaHCIOPT BelecTB
Yepe3 IIa3MaTHIeCcKy0 MeMOpaHy: TaCCUBHBIN U aKTHBHBII.
OHAOIMTO3: MUHOIHUTO3, ParonuTo3. Jk30uuTo3. O00I0UKa HIIH
kieToqHas cTeHKa. CTpyKTypy U QyHKIMN KIETOYHOH CTCHKH
pacteHuii, rpuboB

3nate: Hurtomasma. Lurozons. Lutockener. OmHOMeMOpaHHbIE
OpraHOMABI KIETKH: SHIoIuIa3MaTHdeckas cets (DI1C), anmmapar
TonbIDKH, TH30COMBI, TIEPOKCUCOMBI, BAKYOJIH PACTUTENBHBIX
wieTok. CTpoeHne n GpyHKIMK 0THOMEMOpPaHHBIX OPTraHOUIOB
knetku. Knerounsrit cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOH/IBI KIIETKH: MUTOXOH/IPUH, TIIACTHUABL:
XJIOPOIIIACTHI, XPOMOILIACTHI, JIEHKOIIIIACTHI, HX CTPOCHUE H
(¢yHKIUH. SIHepHbI anmapaT KIETKH, CTPOCHNE U (DYHKIIHH.
HememOpaHHBIE OpraHOMIBI KIETKH: PHOOCOMBI, MUKPOTPYOOUKH,
KIIeTOUHBII 1eHTp. OpraHoub! IBMKEHNS: PECHUYKH H )KTYTHKH.
Crpoenue n GpyHKIMN HeMeMOpaHHBIX OPTraHOUIOB KIIETKU

3HaTh: 3aKOHOMEPHOCTEIl H3MEHUMBOCTH U HACJIEACTBEHHOCTH;
CTpoeHue M (YHKIMOHHPOBAHUE OMOIOTMYECKUX 00BEKTOB: KIETKH,
T€HOB M XPOMOCOM.

Bupycs! — HexsleTouHbIe GOPMBI KU3HH U OOJIUTaTHBIE TTAPA3UTEL.
CtpoeHne MPOCTHIX U CI0KHBIX BUPYCOB, PETPOBHPYCOB,
Oakreprodaros. Kusnennsrit nukn JJHK-comepxammx BUpycoB,
PHK-coneprkamux Bupycos, 6akteprogaros. BUY, renarut
4eoBeKa.

Bakrepun. O01yro xapakrepuctky. [lonstuie mramm. CXoacTBa 1
pa3nu4Ms BUPYCOB U OaKTEpUH:

Tema 1.2. CTpykTypHO-PyHKIHMOHAIBbHBIE (PAKTOPBI
HacJieAcTBeHHOCTH. O0MeH BelecTB M IpeBpalieHue
JHEPIMH B KJIeTKe. . ZKM3HeHHbIH IMKJI KI1eTKH. MuTO03.




Meiio3
2 %1 21 3Hate: CTpoeHHE XPOMOCOM. XPOMOCOMHEIH HabOp KIETOK, OK 01 1
CTpOCHI/Ie XPOMOCOM. XpOMOCOMHHH Ha60p KICTOR, TOMOJIOTHYHBIC W HErOMOJIOTHYHBIE XPOMOCOMBI, TaIUIOMIHBIA M 0K 02
TFOMOJIOTM'HBIC X HETOMOJIOTHIHBIC XPOMOCOMBI, mumionaHelii Habop. Hyxmemnossle kucnotel. JHK u PHK.
TarIOUAHBINA U TUIIIIOUTHBINA Ha60p. HyKJIeI/IHOBBIe Ctpoenre HykJIenHOBBIX kucioT. Hykneoruasl. KoMmiemeHTapHbIe
KUCIOTEL ]_‘[HK u PHK. asorucTble ocHoBaHus. IlpaBmno Yapradda. Crpykrypy JTHK —
P I JBOIHas crMpanb. MecToHaxoXAeHue U Ouonormyeckue (yHKIUU
CAKIIMN MaTPUHOTO CUHTC3A. LIPHHITAII JHK. THK-3kcneptusy. Bugst PHK. ®ysxuuu PHK B knetke
KOMIUIEMEHTApPHOCTU B PCAKINAX MATPUIHOI'O 3nate: Martpuuneni cunres JIHK — perumkanus. IIpuHIpNeD
cuHTes3a. YciaoBus OuocuaTesa 6eiika. ACCUMUMIALMSA permukanuu JITHK. Mexanusm penmukanuu JIHK. Penapanusa JTHK
W MCCHMIUIISAIHS — 1IBE CTOPOHBI MeTa6omM3Ma (moperniekaTuBHas, IOCTpEIUICKaTHBHAs). Peakuum MaTpUYHOTO
: cuHTe3a. [IpHHIMI KOMIUIEMEHTApHOCTH B PEAKLUSIX MAaTPUYHOTO
Tunser 0OMeHa BC€IICCTB. cuate3a. JIHK wu rensl. ['eHeTmdeckuii Ko, €ro CBOWCTBA.
HepBI/IqHHﬁ CUHTER Opl"aHI/I‘IeCKI/IX BeH_IeCTB B TpaHCKpI/IHHI/Iﬂ — ManI/I‘lHLH‘/'I cunre3 PHK. TpaHCJISH.[I/I}I " €€ JTalmbl.
wietke. ThiacTuueckuii o6Men. OTOCHHTES VYcnoBuss Omocunre3a Oenka. Crpoenme 1-PHK m kommpoBanue
: : : aMHHOKHCIIOT. Posb pubocom B OrocuHTE3e Oenka.
XeMOCHHTE3. AH83p06HbII71 SHCpFCTI/I‘leCKI/Iﬁ oOMeH. 3uatb: Tumel 0OMeHa BeIecTB: aBTOTPOGHBIA U TeTepoTpOodHBIi,
AHa3p06HbIe OpFaHI/ISMH. KJIGTO‘IHI:IfI I[TUKJI, €T0 a3p06HBII>i u aHaBpOﬁHBIﬁ. 9HepF€TI/I‘-IeCKOC o0ecreyeHue KICTKU:
M Mei npespamenre AT® B oOMeHHBIX nporieccax. DepMeHTaTHBHBIH
HCPUOJIBI U PETYIIALMA. MITO3. IVIEHO3 XapakTep peakiuii KJIeTOYHOro MeTaboan3Ma
3HaTh: O NEPBHUYHOM CHHTE3€ OPTaHMYECKHX BEIIECTB B KIETKE.
IInactuyeckuit oOmen. dorocuHTe3. XeMocuHTE3.  AHadPOOHBII
SHepreTHYecknii oOMeH. AHa’poOHBIE OpraHu3Mbl. bpokeHwe,
aBTOTpOHBIE ¥ TreTepoTpodHBII THUN THTaHUA. AHA’POOHEIE
MHKPOOPTaHU3MBI ~ KaK  OOBEKTHl ~ OMOTEXHOJNOTWMH.  DTarbl
sHepreTuyeckoro obmena. [nmkonms. buomormdeckoe oxucieHwue,
WM KJIETOYHOe JIbIxaHue3HaTh: KIIEeTOYHBI IUKJ, ero Mephojabl U
perysnusi. IMeproap uHTephasbl ux 0COOEHHOCTH.
Juddepennmanust KIETKH W apecT KIETOYHOro Iwkia. JlemeHne
KiIeTkn — MuTo3. CraguM MHTO3a M TIPOHMCXOMSIINE IIPOIECCHI.
Kapuoxunes u nutokunes. buonornyeckoe 3nauenue Mmurosa. Meios
— penyKUMoHHOe aeneHune kietku. Ctaanu meiio3a. Meio3 — ocHOBa
MmoJoBoro  pasMHoxkeHus. IloBenenue xpomocom B Melo3e.
Kpoccunrosep. buonornueckuii cmbicn melioza. DbdekTsl Meiiosa.
Meii03 B )KH3HEHHOM IIMKJIC OPraHU3MOB
Paszgea 2. Crpoenue u GpyHKIIUU OPraHU3Ma
Tema 2.1. Ctpoenue oprannzma. OHTOreHe3 pacTeHH i,
JKUBOTHBIX M Y€J10BCKA
3 | OgHOKIIETOUHBIE OpraHu3Mbl. MHOTOKJIETOYHBIC 21 3HaTh OCHOBHBIC MOHATHS: OTHOKIETOYHBIC OPTaHM3MEI. OK 02 1
OPTaHU3MEL Kononnansusre OpraHU3MEL. MHOTOKIIETOYHBIE OpPTaHU3MBL. OK 04
B3anmocBs3p yacTelf MHOTOKJIETOYHOTO oprannimMa. OyHkmms.
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DyHKIUS.

Oprassl ¥ CHCTEMBI OpTaHOB. AIIITapaThl OPTaHOB.
I'omeocTas oprannsMa 1 ero mojAepKaHue B IMporecce
KU3HECATEITHHOCTH.

OyHKIMOHATBHASI CHCTEMa OpraHoB. TkaHM pacTeHUH.
Txanu )KUBOTHBIX U YesloBeka. OpraHbl pacTeHUH.
Oprasbl ¥ CHCTEMBI OPTaHOB KHBOTHBIX M YEJIOBEKA.
3HaYECHHE OTOPHI, TBIKCHUS, TUTAHUS, TBIXaHUS,
TPAHCIIOPTA BEIIECTB, BBIICIICHNS, 3aIIUTHl. 3HAUCHNE
NPOSIBICHUS PA3APAKHUMOCTH U PETYIISLIHN

@opmbl  pa3sMHOKEHMS OpraHu3moB. becnosioe u
MoJIOBOE pazMHOkeHue. OHTOreHe3 pacTeHUM.
[lepuonbl OHTOreHE3a pacTeHUI

l'ameTorenes y xuBoTHbIX. CiepMaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KIETOK.
Ormo10TBOpEeHNE ¥ SMOPHOHAIBHOE PAa3BUTHE
KUBOTHBIX. [lapTeHorene3. OMOpuorenes

Poct u pa3zeutune xuBoTHBIX. [locTaMOpHOHATBHBIH
nepuod. IIpsmoe n Henpsimoe pa3BUTHE.

OpraHsl ¥ CHCTEMBI OpPraHoB. AnmapaTsl opraHos. 'omeocTas
OpraHu3Ma M €ro MojAepKaHNe B TPOIECCE KU3HEASSI TENbHOCTH.
3Hath: OYHKIMOHATBHYIO CUCTEMY OPTraHOB. TKaHU pacTEHHM.
Tkanu :kMBOTHBIX U uenoBeka. Opransl pacreHuil. Oprassl U
CHCTEMBI OPTaHOB XXMBOTHBIX U YeJIOBEKA. 3HAUCHHE OIIOPEI,
JIBIDKEHMS, TUTAHNS, AbIXaHHs, TPAHCIOPTA BEIECTB, BBIICICHUS,
3aIIUTHL. 3HaYEHHE NPOSIBICHUS Pa3fApakKUMOCTH U PETYIISIAI
3Hate: PopMbI pa3MHOKEHHSI OPraHu3MoB. becmosnoe u noiosoe
pasMHOxeHHe. Bupl 6ecrionoro pa3sMHOXKEHHs: IPOCTOE JIETICHHE
HaJ[BOE, TIOYKOBAHNE, PA3MHOXKEHHIE CIIOPAMH, BET€TaTHBHOE
pa3MHOXeHHe, (parMeHTaIms, KiioHuposaxue. [Tlonosoe
pa3MHOXKCHHE.

3uatb: ['amerodut u ciopopur. PazmHOXKEHHE U pa3BUTHE
Bojiopocieil. PasMHOXeHUe U pa3BUTUE CIIOPOBBIX PACTEHUI.
Pa3MmHoXkeHue 1 pa3BuTHEe ceMeHHBIX pacTeHuil. Poct. Ilepuoast
OHTOT€HE3a PACTCHUN

3Hate: ['ameToreHes y )KMBOTHBIX. CriepMaTOreHe3 H OOTEHE3.
CTtpoeHue MoNIOBHIX KIeTOK. OIIOI0TBOPEHUE U SIMOPHOHATIBHOE
pasBuTHe XUBOTHBIX. [lapTeHorenes. OmOpuorenes (Ha mpumepe
nannersuka). Ctaauu sMOpHoreHes3a

Pocr n pa3Butre xxuBoTHBIX. [locTaMOproHansHEIH epuoa. [Ipsmoe
U HerpsiMoe pa3BuTHe. Pa3Buthe ¢ MetamMopho3oM y
0eCII03BOHOYHBIX U T03BOHOYHBIX KUBOTHEIX. CTaanu
NOCTIMOPHOHAIBHOTO PA3BUTH y )KUBOTHBIX U 4enoBeka. [leprop
OHTOTEHe3a YeJoBeKa. bruomorndeckoe crapeHne u cMepTs.
I'eponTtonorus

Tema 2.2. 3akoHoMepHOCTH HacjenoBaHusA. ClenieHHOe
HACJIeJOBAHUE IPU3HAKOB. 3AKOHOMEPHOCTH
W3MEHYHUBOCTH

4

I'eneTKa Kak HayKa O HACJIECACTBEHHOCTH U
U3MEHYMBOCTH OPTaHU3MOB.

3aKOHOMEPHOCTHU 00pa30BaHMs rameT. 3aKOHbI .
Mennens.

I'enoTnn kak nenoctHas cucrema. MHOXECTBEHHOE
neiictBue reHoB. 3akoHsl T. Moprana.

I'enetnka mona. XpoMOCOMHBIN MEXaHU3M
OIIpEeIeHUs 0IA.

HacnenoBanue npu3HakoB, CHEIJIEHHBIX € TIOJIOM

2T

3Hate: OCHOBHBIE TeHETHYECKHE TIOHITHS H CHMBOIBL. [ eH.
I'enotun. ®eHoTum. AniensHble TeHbL. ATbTepHATHBHBIC IPU3HAKH.
JloMHHAHTHBIN U perecCUBHBIN NpU3Haku. ['omo3urora u
rereposurora. Yucras muaus. [ubpuapl. OCHOBHBIE METOIBI
T€HETUKU: THOPUIO0TIOTHUECKHUH, IIUTOJOIMYECKUE, MOJIEKYIAPHO-
TC€HCTUYCCKHEC

3HaTh: 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. MeHaens:
MoHoru6puaHoe ckpemnBanue. [IpaBuno 1oMHUHUpOBaHUS. 3aKOH
€AMHOO00PAa3HsI IEPBOT0 MOKOJICHHUS. 3aKOH pacIleTICHUs
npu3HaKoB. LluTonornyeckne OCHOBBI MOHOTHOPHITHOTO
CKpelrBaHus. [ MImoTe3a 9ucToThl raMeT. AHATH3UPYIOIIee
ckpemuBanue. JJurnOpuaHoe cKpemuBaHue. 3aKOH He3aBUCUMOTO
HACIIeTOBaHWs TPU3HAKOB. [1oMMTHOpUIHOE HACIIEIOBAHUE U €TO

OK 02
OK 04
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I'eneruka yenoBeka. Kapuorumn yenoBeka. MeTobl
M3Yy4YEHUs] TCHETUKHU YEJIOBEKa.

HacneactBeHnnsle 3a00/1eBaHus YeIOBEKA.
B3aumopeiicTBue reHoTHIIA U CPEIBI TTPU
dbopmupoBannu GpeHoruna. I3MeHINBOCTH
MPU3HAKOB.

3akon H./. BaBuiona.

Buael myranuid.

Cenexuusi OpraHu3MoB.

Cenekius KaKk Hayka. [ 'eTepo3uc u ero npuuuHsbI.
HckyccTBeHHBIN 0TOOP

3aKOHOMEPHOCTH

3HaTh MOHATHA: ['€HOTHIT KaK I[EJIOCTHAsE cUcTeMa. MHOKECTBEHHOE
neiictBue reHoB. [IneiioTponus. MHOKECTBEHHBIN alIeNN3M.
B3aumopeiictBue ajuenbHbIX reHoB. KotoMHUHUpOBaHUE.
B3aumoeiicTBre HeayuieabHBIX TeHOB. KoMIieMeHTapHOCTD.
Onucras. [Tomumepus

3uHarb: 3akonsl T. Moprana. CueruieHHOe HaclieIoBaHUE ['€HOB,
HapyLIeHUE CHEIJICHU. XPOMOCOMHAs TEOPHsI HAaCJIEACTBEHHOCTH.
I'enernueckoe kapTupoBaHue xpomocoMm. Vicnonb3zoBanue
KPOCCHHTOBEpa JUIA COCTABICHUS TeHETHYECKUX KapT XPOMOCOM
3HaTh: XpOMOCOMHBII MEXaHU3M OTIPEENICHUS 10JIa. AYTOCOMBI U
T0JIOBBIE XPOMOCOMBI. ['OMOraMeTHBIH U reTeporaMeTHbIH MO,
I'enernueckas cTpyKTypa MoJIoBeIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CUEIUIEHHBIX C MIOJIOM

3Harb: Kapuorun uenoBeka. MeToibl H3y4eHUs] TEHETUKH YEJIOBEKa:
reHeajoru4ecKuii, OJU3HEIOBhIH, ITATOreHETHYECKHA,
OMOXUMUYECKHUH, MOMYyIAIHOHHO-CTaTHCTHUeCKNA. HacnencTBeHHBIC
3a00JeBaHMs YeIoBeKa. | eHHbIE U XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
Bonesnu ¢ HacieACTBEHHON IPeAPAacIONI0KEHHOCTEI0. 3HaYCHNE
MEJIUIIMHCKON I'eHETUKH B MPEIOTBPAIICHUH U JICUSHUH
TCHETHYECCKUX 3a00JIEBaHUN YEIOBEKA

3Hath: B3anMoeiicTBIE TeHOTHIIA U CPeibl TPH (OPMUPOBAHUU
(denotumna. 3MeHYMBOCTD TIPU3HAKOB. KauecTBeHHBIC
KOJIMYECTBEHHBIC IPU3HAKK. BU/IbI N3MEHUNBOCTH: HACJIEACTBEHHAS
W HEeHacJIeICTBEHHAs.

3aKOH rOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON H3MEHYUBOCTH
(H.H. BaBuios).

Moaudukanuonsas, Win GEeHOTHIIIYECKass H3MEHIUBOCTh. Poib
cpenbl B MOAM(MUKAIIMOHHOM n3MeHYrBOCTH. HopMma peakitnu
npu3Haka. BapuannoHHbIH psig 1 BapUallMOHHAs KpUBas.
XapakTepucTHKa MOTU(PUKAIUOHHON H3MEHUYUBOCTH
HacnencrBenHasi, WM reHOTUITNYECKAss H3MEHYHBOCTb.
KomMOuHaTHBHAS H3MEHUHBOCTD.

MyranroHHas ~ W3MEHYHMBOCTh.  BUWIBI  MyTanmii:  T'eHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. [IpHYiHBI BOSHHKHOBEHUS MyTaIHi
3Hate: Ceneknus Kak Hayka. MeTobl CENeKIIMOHHOW PaboTHI.
I'ereposuc u ero npuuuHbl. VICKyCCTBEHHBIH 0TOOP: MacCOBBIA U
WH/IMBUyabHbIA. JTansl KOMOMHAIMOHHOM cenekimu. Copr,
nopoJia, ITaMM

ANTOpUTMBI pELICHHE 337124 Ha ONpe/IesIeHHEe BO3MOKHOTO
BO3HHKHOBEHUS HACIICJICTBCHHBIX IPH3HAKOB IO CEIEKIINH,
COCTaBJICHHE TEHOTUITHYECKHX CXEM CKpEIIBAHUS
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HpaKTI/I‘IeCKOG 3amsatue No 1 2 mp YMeTh: pemaTh dJieMeHTapHbIe OMOJIOTHUECKHe 3a/1auu. Pentenue OK 02 1,2
PellieHye 33124 Ha ofpeneleHue BeDOsSTHOCTH 3a1a4 Ha ONpeJIeNIeHHe BEPOSITHOCTH BO3ZHUKHOBEHUS 0K 03
A pea p HaCcJIeACTBEHHBIX MPU3HAKOB IPH MOHO-, TU-, TOJUTUOPUIHOM U OK 04
BO3HHUKHOBCHHA HACJICACTBCHHBIX IIPHU3HAKOB IIPU AHAIM3UPYIOIIEM CKPCIINBAHUH, COCTABIICHHE TCHOTHITHYCCKIX OK 05
CLEIJICHHOM HacCJIEOBaHNH, CUEIIJIEHHBIX C II0JIOM, CXEM CKpCIIMBAHHS OK 07
YMeTh: pemars eMeHTapHbIe OHOIOTHYECKHUE 3a/1adl — HE0OXO0 M o
COCTAaBJICHHUEC I'CHOTUIINYCCKUX CXEM CKPCIIMBAHUA 110760p TeHETHYECKHX 3224 Ha ONPEeNeHHE BEPOSTHOCTH K 08
BO3HUKHOBEHHS HAC/IEICTBEHHBIX IIPH3HAKOB NPU CLETIIIEHHOM
HAacCJI€JOBAHUU Y PACTEHUI
Pasznea 3. Teopusi 3BoJIOnUN
Tema 3.1. UcTopusi 3BOIIOIIUOHHOTO YYEeHHUSI. 1
Mukpossoaonusa. Makpossoawnus. Bo3HUKHOBeHNE 1
pa3BuTHe ;ku3HN Ha 3emie. Ilpoucxoxxkaenne yenoBeka —
AHTPOIIOICHE3
6 HepBLIe 3BOHI’OHI/IOHHBIG KOHHCHHI/H/I. POHL 2T 3HaTh: HepB},Ie SBOJIOLIMOHHBIC KOHLCIIIIUN. Fpanyanncmqecxaﬂ OK 02 1
spostonronHas koHuenuus JK.b. Jlamapka. JIBuxymiue cuibt OK 04

HBOJIIOIIMOHHON TEOpUHU B POPMHUPOBAHUH HAYYHOU
KapTUHBI MUPA

MHUKpPO3BOIIONHS U MAKPOIBOIIOLHS KaK TaIlbl
3BOJIIOIIMOHHOTO npouecca. [lomynannsa kak
AJIEMEHTAapHAsI €IMHUIIA DBOJIOLIHH.

JBuxymiye cuibl (pakToOpbl) IBOJIIOLHH.
MyTanMoHHbIH Npolecc 1 KOMOMHATUBHAS
U3MEHYMBOCTb. Murpanus. M3onsanus nonynsauni:
reorpaguueckas (IpoCTPaHCTBEHHas),
Ouosnoruueckast (penpoayKTUBHAs).

EcrecTBeHHbI 0TOOp — Hanpasisoonmil Gpakrop
sBomonu. bopn0a 3a cyiiecTBoBaHNE KaK MEXaHU3M
JIeMCTBUSL €CTECTBEHHOTO 0TOOpa B monyisiuusax. Bun
U ero kputepuu (mpusHaku). BunoobpazoBanue kak
pe3yJIbTaT MUKPOIBOJIIOLMHA. MaKpO3BOIIOIHS.
@DopMBI 1 OCHOBHBIE HaIlPaBJIEHUS MAaKPOIBOIIOIUU
(A.H. CesepuioB). Ilytu noctmxeHus
OHoJI0orn4YecKoro nporpecca: apomopgos,
uaMoaranTanus, oomas aeresepanus. Metoss

sBomronnu. Kpeanmonmsm u tpancpopmmsM. Cucrematuka K.
JIvaHes n eé 3HaueHue A1 GOPMHUPOBAHUS UICH 3BOIIOLUH
[IpeAnochUTKH BO3HUKHOBEHHS JapPBUHN3MA. DBOJIIOLHS BUIOB B
npupoze. boprba 3a cymecrBoBanue. EcTecTBeHHBIN 0TOOD.
JluBepreHys NpU3HaKoB U BH000pa3oBanue. OCHOBHbIE
MOJIOXKEHUS CUHTeTHYeCKoW Teopuu dBostorun (CTI). Ponb
9BOJIIOLIMOHHOI T€OpHH B HOPMUPOBAHUY HAYYHOH KapTHHBI MHpa
3HaTh: MUKpPOIBOIOHS ¥ MAaKPOIBOIIOHS KaK JTAIbI
9BOJIOIMOHHOTO Tporiecca. ['eHeTHIeckine OCHOBBI IBOTIOIHN.
MyTranun 1 KOMOMHAIINA KaK 3JIeMEHTAPHBIN 3BOJIOIMOHHBINA
Martepuai. [Tomymaius kak aieMeHTapHask eUHHIA YBOJIIOIN.
JBmxymue cuibl ((pakTopbl) SBOTIONMH. MyTaIllMOHHBIH IPOIecC U
KOMOWHATHBHAs U3MEHYMBOCTh. Murpanusi. M30msmys momyssiui:
reorpaduyeckas (IpoCTpaHCTBEHHAs), OHOIOrHYecKas
(pempoLyKTHBHAs).

EctecTBeHHBII 0TOOp — HanpaBIsTIOMIKi GakTop 3Boonmd. bopsroa
3a CyIIECTBOBAHHE KaK MEXaHHU3M JICHCTBHS €CTECTBEHHOTO 0TOOpa B
nomyisinusX. Bug u ero kputepun (npusHaku). BunooOpasoBanue
KaK pe3yJIbTaT MUKPOIBOJIIOIINHI

YMeTb: ONHUCHIBaTH 0COOCHHOCTH BUAOB O MOP(OIOrHIECKOMY
KPUTEPHIO

3Hath: MakpoasBostorys. @opMbl 1 OCHOBHBIE HAIpaBJICHUS
maxposBostoruu (A.H. CesepuioB). Ilytu noctrxenus
Onooruyueckoro mporpecca: apoMopdos, uaHoaganTanys, oomast
JereHepariss. MeTo ! H3y4eHHs] MAaKPOIBOMIOHH. 3aKOH
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M3YYEHHUS MaKpO3BOJIIOIUHU. 3aKOH 3aPOIbILIEBOTO
cxozcria (3akoH K. bapa). buorenernueckuii 3akox
(3. I'ekkenw, ®@. Mromtep). O01Me 3aKOHOMEPHOCTH
(mpaBuIia) HBOJTIOIIUU

['unoTe3bl ¥ TEOPUN BO3HUKHOBEHHUS JKU3HU Ha
3emuie. AuTponosiorusi. CXoJICTBO U OTJINYUS
YyeJioBeKa € )KUBOTHBIMH.

Yenoseueckue

KonTponbnas pabota. TeopeTuueckue acreKkThbl
HBOJTIOIIMHY KHU3HU Ha 3eMJIC PacCH.

3apozpieBoro cxoacTsa (3akon K. bapa). buorenernueckuii 3aKoH
(3. I'exkenp, @. Mromep). OOmmue 3aKOHOMEPHOCTH (TIpaBUIIa)
9BOJIOIUU

I'mnoTe3sl 1 TeOpHH BO3HUKHOBEHUS )KU3HH Ha 3eMIIe:
KpealoHU3M, CaMOTIPOM3BOJIBHOE (CIIOHTAaHHOE) 3apOXKICHHE,
CTaIlMOHApHOE COCTOSIHYE, ITaHCTIepMHus, O6roro33. Havano
opranndeckoi 3BosronuH. [losBneHne nepBhIX KIETOK. DBOJIONUS
MeTa00IM3Ma. DBOJIIOIHS MEPBHIX KIeTOK. [IpokapuoTs! 1
9yKapHOThL. IIporcxoskIeHne MHOTOKIETOUHBIX OPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX IIAPCTB YYKapHOT.

OCHOBHBIE YepPTHI YBOJIIOINU PACTUTENBHOTO MUpa. OCHOBHBIE
YepThI 3BOJIFOLUH )KUBOTHOTO MUpa

3naTh: CHcTeMaTHyeckoe IMoJIoKeHNe YenoBeka. CXOCTBO YelloBeKa
¢ )HBOTHBIMU. OTIINYMS YeIOoBEKa OT )KUBOTHBIX. [IpsMoxoxieHne
1 KOMIUTEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOIOBHOTO
MO3Ta M BTOPOI CUTHAJIBHOM cucTeMbl. COOTHOIIEHHE
OHMOJIOTHYECKHUX U COIMANBHBIX ()aKTOPOB B aHTPOIIOTCHE3E
OcHOBHBIE CTaiUM aHTPOIIOTeHe3a. JIPHONUTEKN — IPEAKU YeToBeKa
1 9eJIOBEKOOOPa3HBIX 00e3bsH. [I[pOTOAHTPOI — MpeIIecTBEHHUK
yeJioBeKa. ApXaHTpon — ApeBHeimuil uenosek. [laneoantpon —
JpeBHUH uesoBek. HeoaHTpon — 4yeaoBeKk COBPEMEHHOIO THIIA.
DBOJIOLHS COBPEMEHHOTO YeJIOBEKa.

Yenoeueckue pacsl. OCHOBHBIE OOJBIINE PACHL: EBPOIICOHTHASL
(eBpasmiickast), HErpo-aBCTPAIOUIHAS (IKBATOpUATIbHAS),
MOHTOJIONTHAA (a3MaTCKO-aMepuKaHcKas). Bpems n mecto
BO3HMKHOBEHHS Y€JIOBEUECKHX pac. EAMHCTBO uenmoBedeckux pac
YMeTb: aHaIM3UPOBATh U OIIEHUBATH PA3INIHbIEC THIIOTE3HI O
CYIIHOCTH, TIPOUCXOKACHNAY KHU3HH M YeNIOBEKa

Pa3znen 4. Ixonorus Pasnen 5. buoyorusi B :kxu3HU 10

Tema 4.1. Dxoy10rusi. BHOTEXHOJIOTHH B JKM3HHU KAMKI0T0 10

7 3KOJ’IOFI/I‘IGCKI/IC (I)aKTopr u cpeﬂbl KU3HU 2 2T 3Hath: OCHOBHBIE DKOJIOTUUECKUE TIOHATHS, 3aKOHBI. OK 01 l
BausiHue yenoBeka Ha OKpPYKaIOUIYIO CPefy. OK 07

[Momynsiust, cooO1IecTBa, IKOCUCTEMBI

buocdepa — rmobanpHast SKoJIOTHYECKas cUCTEMa
Brnustaue antpornoreHHsx ¢pakTopoB Ha Ouochepy
Brnusinue connaabHO-IKOIOTUYECKUX (PAKTOPOB HA
310POBEEC UCIIOBEKA brorexHonoruu B KU3HU
K00

OcHOBHbIE HaNpaBJICHUs] COBPEMEHHON
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHYECKUX U

BnusiHue aHTPONOT€HHBIX U COLMAIBHO-IKOJIOTHUECKHX (haKTOPOB
Ha Ouocdepy U Ha 37I0pOBbE YeIOBeKa

3HaTh: broTexHonoryus kKak Hayka 1 npou3BojcTBO. OCHOBHbIE
HAaIIpaBJICHHS] COBPEMEHHOI OMOTEeXHOJIOTUI. MeTo bl
onorexaonorni. OOBEKTHl OMOTEXHOIOTUH. DTHKA
OHMOTEXHOJIOTUYECKHUX M TeHETHIECKUX IKCIIepUMeHTOB. [IpaBuna
TIOVCKA ¥ aHAJIN3a OMOAKOJIOTHIECKOH HH(OpMAINN U3 Pa3INIHBIX
HCTOYHHUKOB (Hay4yHasl U yueOHO-Hay4YHas JIUTEpaTypa, CPeACTBa
MaccoBoit nadopmarmu, cetb uTepHeT n apyrue)

YMeTh OLICHHBATh STUYECKHE ACTIEKThl HEKOTOPBIX HCCIIEI0BAaHUH B
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TEHETHUYECKUX SKCIIEPUMEHTOB.

Pa3BuTne npoMpInuIeHHOW OMOTEXHOIOTHI U ee
IIPUMEHEHHUE B )KU3HU Y€JI0BEKaA, IOMCK U aHAIN3
UHOPMALIUY U3 PA3IMYHBIX HCTOYHUKOB (HaydHas U
yueOHO-Hay4yHas JIUTeparypa, CpeicTBa MacCOBOM
uHpopManuu, ceTb IHTepHET U Apyrue)

o0nacTy OMOTEXHOIOTHH (KIOHUPOBAaHKE, HCKYCCTBEHHOE
OIIJIOAOTBOPEHHE)

8 HpaKTI/IquKOG 3angarue Ne 2 [Toaroroska 2np YMeTh UCT0Ib30BaTh MOJIYUEHHBIE 3HAHUS HAa MPAKTUKE. OK 01 1,2
MHIMBHLYaTbHOTO POCKTA [lepBerit 3Tan BeMoHEHAS poekTa: O030p TeM y4eOHO- OK 02
HCCIIeIOBATEIBCKUX POEKTOB. Br16op yueOHO- OK 03
HCCJIEA0BATENIbCKOTO MTPOEKTA U3 MPEAJIOKEHHBIX. OK 04
dopMHpOBaHIE KOMaH/bI IPOEKTA. AJITOPUTM BBITIOTHEHUS OK 05
HPOEKTA. OK 07
Kaxnast rpynima BIOMpaeT OJIUH U3 BAPHAHTOB y4eOHO- OK 08
HCCIIeI0BATEIbCKHUX MPOEKTOB:
1. OreHka kayecTBa aTMOC(EpPHOTO BO3MyXa
2. OneHKa KayecTBa IOYB METOJOM (PUTOTCCTUPOBAHUS
3. Oyenka kavecmsa 600 NOBEPXHOCMHBIX B000EMO8 NO
Op2aHONenMU4ecKUM U QUIUKO-XUMUYECKUM
ceolicmeam
4. Brmstane [TAB Ha pocT 1 pa3BHTHE CEMSH BBICIITUX
pacTtenuii
5. BrustHue coneBoro 3arpsi3HEHHS Ha POCT U pa3BUTHE
CEMsIH BBICUIUX PACTEHUN
9 ﬂa6opaTopHoe saastie Ne 1 «[lo JICOTOBKA 211p Bmopoii sman evinonnenus npoexma: NOArOTOBKa HEOOXOAUMON OK 02 1,2
TOCYyabl U MaTe€pHaja ajad dKCICpUMEHTA, IIPOBCICHNUC
06OI:)yIIOB‘r‘lHI’I;I 1 MaTCpHUaJIoB. HOﬂyquHe 3KCl'}l]epI/IMeHTa,pHepI/IO}:[I/I'-IeCKaSI I;[pOBepKa TI;‘IGHI/IH JKCTIeprMeHTa/ 8§ 82
OKCIICPUMCHTAJIBHBIX JAHHBIX, CTATUCTUYCCKAA cOop Marepuasa B BRIOpAHHBIX TOYKaX 0TOOpa Mpod OK 05
06pa60TI<a TAHHBIX» Tpemuii man 6binoanenUs npoexma. Noly4eHne NEPBHHBIX OK 07
OKCIEPUMEHTAJIBHBIX JaHHBIX, ITPOBEACHUEC CTATUCTHUYCCKOU
00pabOTKH MOTYIEHHBIX TJAHHBIX OK 08
10 JlaboparopHoe 3ansiTue Ne 2 «BoisiBieHue 21p 12

3aKOHOMEPHOCTEH, (OPMYIMPOBAHHUE BHIBOJIOB 1
MIPOTHO30B, OIIEHKA KaueCcTBa UCCIEAYyeMOTo 00bhEeKTa
10 pe3ysbTaTaM OMOd3KOJIOTHYECKOTO aHATN3a»

'Jemsepmblﬁ oman 6vblNOJIKEeHUS npoeKkma.: BBISBIICHUC
SaKOHOMepHOCTeﬁ, (bOpMyIII/IpOBaHI/Ie BbIBOJOB U MPOTrHO30B, OLICHKA
Ka4ecTBa UCCIENYyEMOTO 00BEeKTa 110 pe3yibTaTaM
OHO3KOJIOTHYECKOI0 aHAIM3a
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11

IIpakTuueckoe 3anarue Ne 3 3amura npoekTa.

2 2np

[IpencraBnenue pe3yabTaTOB BHIIOIHEHHS y1eOHO-
HCCIEA0BATENbCKUX NMIPOEKTOB (BBICTYIUICHHE C ITPE3eHTalueH)

1,2

Bcero

12T+6I1P+4JIP

* [l XapaKTepUCTUKH YPOBHS OCBOCHHUS YUE€OHOTO MaTepHaia UCIOIb3YIOTCS CleIyIoIre 0003HaYeHHS:
1 — o3HaKOMUTENBHBIH (Y3HABaHUE paHee N3yYEHHBIX 00OBEKTOB, CBOWCTB);
1 — PENPOAYKTHUBHBIH (BHIIOJIHEHHE JIESITENLHOCTH 110 00pa3ily, HHCTPYKIMH WIIH [10]] PYKOBOJICTBOM);

3 — NPOJYKTUBHBIN (IUIAHUPOBAHKE U CAMOCTOSTEIBHOE BBHIIIONIHEHNE JIEITEIbHOCTH, PELICHHE 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-Menua, 2019. — 450 c. : wi., cxem., Ta01.
— Pexum JIOCTyTIA: o TIO/IITHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576759

2. Tynsakosa, O. B. buosnorus ¢ ocHOBaMH 3K0JIOTHH : yueOHOe ocooue :
[16+] / O. B. 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. bensies 1. K., Aeimmmun .M., Ky3uenoBa JI.H. u np. buonorus (6a30Bbiii ypoBEHB).
10 xmacc. — M., 2017.

2. Koacrantuaos B.M. buonorus. Y4eOHUK Ui 0Opa30BaTENbHBIX YUPEKICHUI
HAYaJIbHOTO U CPEAHEro MPOo(hecCHOHATBHOTO 00pa30BaHusl. — AKaaeMusl.

HuTepHeT pecypcesl:
1. www. sbio. info (Bcst Ouonorusi. CoBpemMeHHasi OMOJIOTHS, CTaTbH,
HOBOCTH, OMOJINOTEKA).
2. www. window. edu. ru (EgmHoe OKHO mocTynma K 0Opa3oBaTelbHBIM pecypcam
WutepHera no OHOJI0THN).
3. www. biology. ru (buonorus B OTkpeiToM Koiemke. CalT COACPKUT IICKTPOHHBII
yueOHHK 110 6uosioruu, On-line TecThr).
4. www. informika. ru (OneKTpOHHBINA y4eOHUK, OOJIBIIION CITUCOK HHTEPHET-PECYPCOB).


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIVINHBI

KonTpoas #  omeHka  pe3ylnbTaToB

OCBOCHU

yaeOHOM JHUCLMIIIAHEI

OCYHICCTBJIAACTCA MPEHIoAaBarCyicM B IPOLCCCC MPOBCACHHA MPAKTUYCCKUX W CEMHUHAPCKUX
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 6bINOIHEHUS
NPAKMUYECKUX 3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenka pe3ynomama 6bINOIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUSA
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUS
3a0aHULl

Oyenka pe3ynomama 6bINOJIHEHUS
NPAKMU4ecKux 3a0anull
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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, CTPYKTYpPBbI BUJa
U DKOCHCTEM;

- CYIIHOCTh OMOJOTMYECKHX MPOILIECCOB:
Pa3MHOXKEHUs, OIJIOIOTBOPEHHUSI, ECHCTBUS
HCKYCCTBEHHOT'O M €CTECTBEHHOI'0 0TOOPA,
dbopMupoOBaHUE TPUCTIOCOOICHHOCTH, TPOUCXOKICHUE
BUJIOB, KPYTOBOPOT BEILECTB U NPEBPAILEHUE SHEPTUU 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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