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1 MACHOPT PABOYEM IMPOIr'PAMMBI YUYEBHOM JUCHUILIVNHBI

«buogorua»

1.1 Ob6sacTh NpUMEHEeHNs NPOrPaMMbl

Pabouas nporpamma yuyeOHOM TUCLUIUIMHBI ABJISIETCS YAaCThIO MPOTrpaMMbl OATOTOBKU
CIIEIUATUCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC mo Bcem cnemmanshocTsiM CIIO.
13.02.11 Texnuyeckass  SKcIUlyatanus W OOCIY)KMBaHHME  DJIGKTPUYECKOTO U
AIIEKTPOMEXAHUYECKOTO 000pYyA0BaHUS (110 OTPACISIM)

1.2 MecTo y4eOHO#i AUCHUILIMHBI B CTPYKTYpe OCHOBHOH mpo@deccuoHaJIbHOM
o0pa3oBaTe/IbHOM mporpamMmbl: yudeOHas 0a30Bas AHCHUIUIMHA OO0IIe00pa3oBaTeIbHON
MOJITOTOBKH.

1.3Hemn wm 3agaum y4yeOHOHl JUCHUIVIMHBI — Tpe0OBaHUSI K pe3yJbTaTam
OCBOCHHUSI Y4eOHOW TUCHUIIHHBI:

B pesynbrate ocBoeHUs1 yueOHOM TUCHUTITUHBI 00YJArOITUICS H0JI2KEH YMETh:

- OOBSICHATH POJIb OMOJOTHH B POPMUPOBAHUU HAYYHOT'O MUPOBO33PEHUS;

- pemiarhb JIEMEHTapHbIE OMOJIOrMUYECKUE 3a1auH;

- COCTaBJISITH DJIEMEHTApHBIE CXEMbl CKpEIIMBaHUS U CXEMbl MEePEeHOCa BELIECTB U
nepeauy SHEPruy B 3KocucTeMax (Lenu NUTaHus);

- OIHUCHIBaTh OCOOEHHOCTU BUJOB 110 MOP(OIOTUYECKOMY KPUTEPUIO;

- BBIABIATH MPUCIOCOOJIEHUSI OPTaHU3MOB K Cpejie OOMTaHMsI, UICTOUHUKHU U HaJu4ue
MYyTareHOB B OKpYy»Karolell cpene (KOCBEHHO), aHTPOIOTCHHBIE W3MEHEHUS B SKOCHUCTEMax
CBOCH MECTHOCTH,;

- CpaBHHUBaTh OMOJIOTUYECKHE OOBEKTHI: XMMHYECKHM COCTaB TeJ KUBOW M HEXHUBOU
OPUPOJbI, 3apoAbIIIE YeIoBeKa W JPYIMX JKUBOTHBIX, IPUPOJHBIE HSKOCUCTEMBl U
arpodKOCHUCTEMBbl CBOEH MECTHOCTH; MPOLECChl (E€CTECTBEHHBIH W HCKYCCTBEHHBIH OTOOD,
MOJIOBOE W OECIoJIoe pa3MHOXKCHHE) U JIeNaTh BHIBOJBI U 00OOIICHUST HA OCHOBE CPaBHEHUS U
aHaJIn3a;

- aHaJIU3MPOBAThb U OLICHMBATH PAa3JIMUYHbIE TMIOTE3bl O CYLIHOCTH, IPOUCXOKIACHUU
JKU3HW U 4YelloBeKa, TNI00aIbHBIE SKOJOTMYECKHe MPOOJIeMbl U WX PELICHHs], MOCIEICTBUS
COOCTBEHHOM JIEATETLHOCTH B OKPYXKAIOIIEH CpejIe;

- HU3y4yaTh U3MEHEHHS B DKOCHCTEMaX Ha OMOJIOTHUYECKUX MOJEISX;

- HaxoAuTh MHGPOPMANHIO O OHOJOTHYECKHMX OOBEKTaX B PA3IUYHBIX HCTOYHHKAX
(yueOHUKaxX, CIPAaBOYHHMKAX, HAYUYHO-TIOMYJISIPHBIX M3JIaHUSAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
ceTd VIHTEepHET) U KPUTUYECKHU €€ OLIEHUBATh;

- HCIMOJNb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTHUECKON AESITETbHOCTU U
MIOBCEHEBHOM KHU3HH: I COOMIOACHUS Mep NMPO(UIAKTHKH OTPABICHHUHA, BUPYCHBIX M APYTHX
3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK (KYpEHHUS, IKOTOJIM3Ma, HAPKOMAaHHUN );

- NpaBuJ MOBEJCHUS B IPUPOJHOMN CPELE;

- OKa3aHUs TEpBOM TMOMOIIM TpPU TPaBMATUYECKUX, MPOCTYJHBIX U JIPYTHX
3a00JI€EBAHUSAX, OTPABJICHUSAX MUILEBBIMU NPOYKTaMHU;

- OIICHKH ATHYECKHX aCIeKTOB HEKOTOPBIX MCCIIEOBAHUI B 0071acTH OMOTEXHOIIOTUU
(KJIOHUPOBaHUE, HCKYCCTBEHHOE OTUIOAOTBOPEHUE).

B pesynbrate ocBoeHUs1 yueOHOM TUCUUTLTUHBI 00YYAIOITUIICS H0/IKEH 3HATh:

- OCHOBHBIC TOJIOKEHUS OHOJIOTHYECKHUX TEOPUN U 3aKOHOMEPHOCTEH: KIIETOYHOU
TEOPHH, IBOJIOIMOHHOTO ydeHus, yueHust B.M.Bepuanckoro o 6uocdepe, 3akonsr I.Mennens,
3aKOHOMEPHOCTEH U3MEHUNBOCTH U HACIIEICTBEHHOCTH;

- CcTpoeHHE W (YHKIMOHHPOBAHHE OHOJOTHUECKUX OOBEKTOB: KIETKH, TEHOB U
XPOMOCOM, CTPYKTYpPBI BUJIAa U SKOCUCTEM,;

- CYIIHOCTh OMOJIOTMYECKHX IPOLECCOB: Pa3MHOXKEHHUS, OILIOJOTBOPEHUS, IEHCTBUS
UCKYCCTBEHHOIO M €CTECTBEHHOro  oTOopa, (QopmupoBaHHMEe  MPUCIOCOOIEHHOCTH,



MIPOUCXOXKICHUE BUIOB, KPYTOBOPOT BEILIECTB U MPEBPAIICHUE YPHEPTUH B KJIETKE, OpraHu3Me, B
IKOCHCTEMax u Ouocdepe;

- BKJaA BBIJAIOUIMXCA (B TOM UHCJIE€ OTEYECTBEHHBIX) YYEHBIX B pa3BUTHE
OMOJIOrN4eCKON HaYKH;

- OHOJIOTUYECKYIO TEPMUHOJIOTHIO U CHMBOJIUKY.

OcBocHHE conepKaHus Y4eOHOW MUCHUIUIMHBI «buonorus» o0ecrednBaeT JIOCTHKCHUE
CTYIEHTaMH CJEeIYIOUINX PEe3yIbTaTOB:

JIMYHOCTHBIX:

— c(hOpMUPOBAHHOCTh UYYBCTBA TOPJOCTH U YBAXKEHUS K HCTOPHUH U JOCTHKCHUIM
OTEYECTBEHHOW OMOJIOrM4eCKON HayKH;

— TPEICTaBJICHUS O IIEIOCTHON €CTeCTBEHHOHAYYHON KapTHHE MUPA;

— NMOHMMAaHHE B3aWMOCBS3H U B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, UX BIIUSHUS Ha
OKPYKAIOIIYI0 Cpedy, SKOHOMHUYECKYIO, TEXHOJIOTUYECKYI0, COLUAIbHYI0O U STUYECKYIO0 Chepbl
JeSITETbHOCTH YEJIOBEKa;

— CIIOCOOHOCTH HCITIOJIB30BAaTh 3HAHMSI O COBPEMEHHOH €CTeCTBEHHO-HAy4YHON KapTHHE
MHupa B 00pa3oBaTenbHON U TPO(PECCHOHATLHON ACSITEIHHOCTH;

- BO3MOXXHOCTM HH(DOPMALIMOHHOW Cpeapl AJig OOeCHeueHus MIPOAYKTUBHOTO
camMo00pa3oBaHus;

— BJIaJIeHUE KYJIbTYpPOU MBIIUICHHS], CHOCOOHOCTh K 0000IIEHNI0, aHATTU3Y, BOCIIPUITHIO
UH(POPMALIUU B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE LIEJIH U BHIOOPY ITyTEH €€ TOCTHKECHUS
B ITpodecCuoHaIbHOMU cdepe;

— crocoOHOCTh PYKOBOJICTBOBATHCS B CBOEH JIEATEIILHOCTH COBPEMEHHBIMU MTPUHITUTIAMHA
TOJIGPAHTHOCTH, JUAJIOTa W COTPYJHUYECTBA; FOTOBHOCTh K B3aUMOJEHUCTBUIO C KOJUIETaMH,
paboTte B KOJJIEKTHBE;

— TOTOBHOCTH HCHOJb30BaTh OCHOBHBIE METOJbI 3aLIUTHl OT BO3MOKHBIX MOCIEACTBHIA
aBapuii, KaTacTpod, CTUXUHHBIX OCIICTBHIA;

— o0raanue HaBbIKAMH 0€30MacHOI paboThl BO BpeMs MPOEKTHO-UCCIIEOBATENECKON U
IKCIIEPUMEHTAIBHOM eI TeIHbHOCTH, TIPU MCIIOJIb30BAaHIH JTA00PATOPHOTO 000y I0OBAHHUS;

— CIIOCOOHOCTH HCIIOJIB30BAaTh MPUOOPETEHHbIE 3HAHUS M YMEHHS B MPAKTUYECKOM
JeSITEIbHOCTH M TIOBCEHEBHOW JKM3HU JUIA COOJIOACHUS Mep NPOQHIAKTHKH OTPaBIICHHH,
BUPYCHBIX U JpYyrux 3a00JIeBaHMIi, CTPECCOB, BPEAHBIX IMPUBBIUEK (KYpPEHHS, aJIKOTOJIU3Ma,
HapKOMAaHMUH); IPaBUJI TIOBEJICHUS B IIPUPOJIHOM Cperie;

— TOTOBHOCTh K OKAa3aHHUIO IEPBOM MOMOIIM IPH TpaBMaX, MPOCTYAHBIX U JAPYTUX
3a00JICBaHUAX, OTPABJICHUSIX MUIIEBBIMU IPOTYyKTAMU;

MeTanpeIMeTHbIX:

— OCO3HAHHE COLHMAITBHOM 3HAYMMOCTH CBOEH mMpodeccuu/crennanibHOCTH, 00IagaHne
MOTHBAIIMEN K OCYIIECTBICHHUIO MPO(ecCrOHAIbHOM 1eSTeTbHOCTH;

— TIOBBIIICHHE HHTEIUICKTYaJIbHOTO YPOBHS B TIPOIECCe H3YYEHHUS OMOJIOTHYECKHX
SIBJICHUM;

— BBIIAIOIIUXCS JOCTIKEHUI OMOJIOTHH, BOIICAIINX B O0IIEYEIOBEUECKYIO KYIBTYPY;

— CJIOHBIX ¥ MPOTHUBOPEUYMBBIX IMyTEH pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISIOB, UICH,
TEOPHiA, KOHLIEIIUH, TUIIOTE3 (0 CYITHOCTH U MPOUCXOXKICHUH KU3HH, YEIIOBEKA) B XO€ PaOOTHI
C pa3NUYHBIMU UCTOYHUKAMU UH(POPMAIUY;

— CcocoOHOCTh OPTaHU30BBIBATH COTPYIHUYECTBO €IMHOMBIIIICHHUKOB, B TOM YHCIE C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

— CHOCOOHOCTh TOHUMATh MPHUHIUMBI YCTOWYMBOCTH W MTPOAYKTHBHOCTH IKHUBOU
OPUPOJIbI, MYyTU €€ H3MEHEHHs MOJ BIMSHHEM aHTPONOTeHHBIX (PAKTOPOB, CHOCOOHOCTH K
CHCTEMHOMY aHalIM3y TJIOOAIBHBIX OKOJOTHMYECKHMX MpoOJieM, BONPOCOB  COCTOSIHUS
OKpY>KaroIlIel CpeJlbl U PallMOHAIBHOTO UCIIOIB30BaHUS IPUPOIHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBATH MECTO H pOJb OHMOJIOTMYECKUX 3HAHWNA B IPAKTHYECKOU
NEeSTENIbHOCTH JII0JICH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTHU;

— ONpEEIsATh )KUBbIE O0BEKTHI B IPUPO/IE;

— TPOBOAUTH HAOIIOACHHS 332 DKOCHCTEMaMHU C IIeNIbI0 UX OINHCAaHUS W BBISBICHUS



€CTECTBEHHBIX M AHTPOIOT€HHbBIX U3MEHEHU;

— HaXOJUTh U aHATM3UPOBATH HHPOPMAITUIO O KHUBBIX O0BEKTAX;

— CHOCOOHOCTh NPUMEHATH OHOJOTMYECKHE W JKOJIOTMUYECKHE 3HAHUS /Js aHalu3a
MPUKIIAIHBIX TPOOJIEM XO3SICTBEHHOM I€ATEIbHOCTH;

— CHOCOOHOCTh K CaMOCTOSITEIbBHOMY MPOBEICHHUIO HCCIEIOBAaHUM, ITOCTAaHOBKE
€CTECTBEHHO-HAYYHOTO JKCIIEPUMEHTA, HMCIOJIb30BAaHUI0 WHOOPMAIIMOHHBIX TEXHOJOTUW st
pelleHus HayYHBIX ¥ MPOQPeCcCHOHANTbHBIX 3a/1a4;

— CHOCOOHOCTh K OIIGHKE ITHUYECKUX ACIEKTOB HEKOTOPBIX HCCIECIOBAaHWUN B 00JACTH
OMOTEXHOIOTHH (KIIOHUPOBaHHE, HCKYCCTBEHHOE OILIOI0TBOPEHUE);

npeIMeTHBIX:

— c(hopMHPOBAaHHOCTh MPEJCTABICHUNM O POJIM U MecTe OHOJOTMU B COBPEMEHHOM
Hay4YHOU KapTHUHE MUPA;

— TMOHUMaHUE poau Ouonoruu B (HOPMUPOBAHHHM Kpyrozopa U (YHKIHOHAIBHOM
TPaMOTHOCTH JJIsSI pEUICHUs TPAKTUYECKHUX 3a/1a4;

— BJIQJICHHE OCHOBOIIOJAraloIIMMHU MOHATUSAMU U MPEACTABICHUSIMU O KUBOU MPUPOJE,
€€ YpOBHEBOW OpraHU3alyy U 3BOJIIOLINH;

— YBEPEHHOE MOJIb30BaHUE OMOIIOTUYECKON TEPMUHOJIOTHEH U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHMS, WCIOJIb3YEMBIMU TIPH
OMOJIOTUYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M HKOCHUCTEM: OMHCAHHEM, H3MEPEHHUEM,
MIPOBEICHUEM HAOJIIOACHHUIA;

— BBISIBIICHHME U OLIEHKA aHTPOIIOT€HHbIX U3MEHEHU B IPUPOJIE;

— c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH PE3YJIbTATHl OMOJIOTHYECKUX IKCIICPUMEHTOB,
peliaTh dJIeMEHTapHbIe OMOJIIOTHYECKUE 3aauH;

— copMHUPOBAHHOCTh COOCTBEHHOM TMO3UIIMM IO OTHOIICHHIO K OHOJIOTHYECKOM
uHbOpMaIH, TOTy4aeMOM U3 Pa3HbIX UCTOYHUKOB, INI00ATBLHBIM 3KOJOTHYECKUM IIpodiieMaM u
MyTSIM UX PEHICHUSI.

Texnuk pomxkeH o0magaTh OOMIMMU KOMIETCHLIMSMH, BKIIOYAIONIMMH B ce0s
CIIOCOOHOCTB!

OK 1 Beibupates cnocoObl pemieHust 3anad  NpoPEecCHOHATBHON JesTeNbHOCTH,
MPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTAM.

OK 2 Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBAa IIOMCKA, aHajdu3a WU HWHTEpIpeTalun
uHpoOpMaIi ¥ WH()OPMAIIMOHHBIC TEXHOJIOTHH IS BBITIOJHEHUS 3a1a4 MpoQeCCHOHATBHON
JeATEIbHOCTH.

OK 4 D¢ dexTrBHO B3aMMOIEHCTBOBATH M pabOTATh B KOMaH/IE.

OK 5 OcyuiecTBisTh YCTHYIO U NHCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYAapCTBEHHOM
s3pike  Poccmiickoit @Depepannu ¢ y4eTOM OCOOSHHOCTEHW COIMAIBHOTO M KYJIBTYpHOTO
KOHTEKCTA.

OKO6IIposBnsATh rpask/1aHCKO-MATPUOTHUECKYIO MO3UIINIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHWE Ha OCHOBE TPAIUIIMOHHBIX OOIIEYEIIOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3AIMM MEXKHAIMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOIIECHWUH, MPUMEHSATHh CTaHIAPThI
AHTUKOPPYILHUOHHOTO TOBEACHUS.

OK 7 CopnelicTBOBaTh COXPAaHEHHUIO OKPYXKAIOMICH Cpelbl, pecypcocOepekeHuto,
OPUMEHATH 3HaHWs 00 UW3MEHEHHWH KIMMaTa, TPUHIUIB OEpexIMBOrO TMPOU3BOJCTBA,
3¢ (EKTUBHO JCWCTBOBAThH B YPE3BBIYAMHBIX CUTYAIIHSX.

OK 9 TIlonp3oBaTthcs mpodeccHoHaIbHOW AOKYMEHTAIlMell Ha TOoCylapCTBEHHOM U
WHOCTPAHHOM SI3BIKaX.

2 CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIUILINHBI



Buj yueOHoli padoThI O0bem yacoB

MaxkcumanbHasi yueOHas Harpy3ka (Bcero) 39
Oobs13aTesibHAs ayAUTOPHAs yueOHAas HATpy3Ka (Bcero) 39
B TOM YHCIIE:
TCOPETUUCCKUE 3aHATUS 29
MPAKTUYECKHUE 3aHITHS -
JlaGoparopHbie 3aHATHS 10
CamocrosiTesibHas padoTa o0yualonierocs (Bcero) -
[TpomexxyTouHas arTectanus: B hopme nuddhepeHIIpOBAaHHOTO 3a4eTa 2 ceMecTp




2.1 TemaTu4eckuii VIaH U cofep:kaHue y4eOHOH ucuUIIUHBI «Buosorus»

KosmuecTBo OcBan
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Paznen 1. Kiuerka — cTpykTypHO-(pyHKIHOHAJBLHAs | 10
eINHHUIIA JKUBOI'0
Tema 1.1. bBuojorus kak  Hayka. OOmas | 2
XaPaKTEePUCTHKA KU3HHU
1. Bbuojyioruss Kax HayKa. O6mas XapaKTePUCTHKA 21 JocTmxenne pe3ynbTaToB: ¢hOpMHUPOBAHHOCTH MPEICTABICHUH O OK2,7 1
ponH 1 MecTe OHOJIOTHH B COBPEMEHHON HAayYHOI KapTHHE MUPA;
KA3HH. TIOHUMAaHUE POJIX OUOJIOTHU B (POPMHUPOBAHIH KPYyTro3opa 1
Pa3H006pa3He OHocHCTEM. 06111215[ XapaKTCPUCTHKA (hyHKIHMOHATBHON TPaMOTHOCTH U PELICHUS MIPAKTHUECKUX 3a/1a4;
)KI/ISHI/I, CBOﬁCTBa JKUBBIX CUCTEM. IIOHUMAaHHEC B3aMMOCBA3H U B3aUMO3aBHCHUMOCTH €CTCCTBCHHBIX
HayK, X BIMSHHS HA OKPYXKAIOIIYIO CPEy, SKOHOMUUECKYIO,
TEXHOJIOTHYECKYIO, COLIMAIBHYIO M ATUUECKYIO CEephl ASTEIEHOCTH
YEeJI0BeKa;
NIPEJICTABIICHUS O LIEIOCTHON €CTECTBEHHOHAYYHOH KapTHHE MHpA.
3HaTh: cTpOeHUE U PYHKIIMOHUPOBaHNE OMOJIOTUIECKUX OOBEKTOB:
KJIETKH, TEHOB H XPOMOCOM, CTPYKTYPBI BUJIA i SKOCHCTEM.
YMeThb: 00BACHITH poJib OMOIOTHH B (POPMUPOBAHUN HAYYHOTO
MHPOBO33PEHHSL.
3HaTh: 0 pa3HOOOpasuu onocucteM. OpraHu3aIuio OHOJOTHICCKIX
cHCTeM. YPOBHH OpraHH3aIlMy OMOCHCTEM: MOJICKYJISIPHO-
TeHETUYECKHUI, OpraHONTHO-KJIETOYHBIH, OpraHM3MEeHHBIH,
TIOTTYJISIIIMOHHO-BUIOBOH, SKOCUCTEMHBII (ONOTEOIICHOTUIECKHIT),
ounocdepusrii. Hayku, m3yqarormue Ononornaeckiue 00bEKTH Ha
Pa3HBIX yPOBHSX OpraHU3alluy KU3HH. Bruonornueckyio
TEPMHHOJIOTHIO U CUMBOJIHKY
YMeTb: naBath OOIIYI0 XapaKTEPUCTHKY JKH3HH, OIHCHIBATH
CBOICTBA YKUBBIX CHCTEM; IPOIECCHI, IPOUCXOIIIE B OHOCHCTEMAaX
Tema 1.2. CTpyKTYPHO-PYHKIHMOHAJIbHAS OPraHu3auus 2




KJIECTOK

2.

Crpoenue U pyHKLIUU KIETKU

Kiterounas Teopus. OCHOBHBIE ITOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPHUHU.

Huromnasma. Lluto3oms. [{utockenet. CtpoeHue u
GyHKIMN OJHOMEMOPAHHBIX OPTaHOUIOB KIIETKH.
Crpoenue 1 pyHKIUM HeMEMOPaHHbBIX OPraHOU OB
KJIETKH

Bupycel. baktepun. O61mas xapakTepucTuka.
[Nonsarue mramm. Bupycsl 1 6akTepuu: cXoaCTBa U
paznuuus

21

3HaTh: XUMHUECKHI COCTaB KIeTKU. Heopranndyeckue BemecTsa
KIIETKH, UX OMOJIOTUYECKYIO POIIb.

Oprannyeckre BeIecTBa KIeTKH. bromorndeckne moanMepsl.
Benku. CtpykTypa u GyHKIUH OETKOBOI MOJIEKYJIbl. DepMEHTHI,
NPUHIMI UX AeficTBHs. YTieBoabl. bruonornueckne GyHkmm
YTJICBOJIOB.

JIvnuaer. O6mwmi wiaH crpoenus. 'uapodmisHo-TrHApOPOOHEIE
cBoiictBa. Kimaccudukanus nmununos. buonorndeckue GyHKIUR
ynuaoB. ATO.

Crpoenune monekynbl AT®. buonornueckue ¢pynkimu ATDP3HaTh:
OCHOBHBIE TTOJIOKEHHS OHOIOTHIECKHX TEOPHH U 3aKOHOMEPHOCTEH.
Knerounyto teoputo (T. IlIBann, M. Illneitnen, P. Bupxos).
OCHOBHBIE [IOJIOKEHHUs COBPEMEHHOI! Ki1eTouHOl Teopuu. Tumbl
KJIETOK: SyKapHOTHYecKas ¥ pokapuoTudeckas. CpaBHUTEIbHYIO
XapaKTePHCTHKY KIETOK 9YKapHOT (PacTHUTEIHHON, JKUBOTHOM,
rpubHOIT). CTpoeHnE MPOKAPUOTHUECKOH KieTkH. OcoOeHHOCTH
CTPOEHUSI TeTepOTPOGHOI U aBTOTPOGHOI MPOKAPHUOTHIECKHX
kiaetok. CTpoeHue mrazmMaTudeckoi MeMOpaHsl. TpaHCIOPT BemecTB
yepes IIa3MaTHIecKyi0 MeMOpaHy: ITACCUBHBIA 1 aKTUBHBIH.
DHIOUNTO3: MMHOIMTO3, (haroruros. Dx3o01uTo3. O60I0UKa HIH
KiIeTouHas cTeHKa. CTPyKTypy U QyHKIMU KJIETOYHOW CTEHKH
pacTeHuit, rpHOOB

3nath: [{utomnasma. [luroszons. [{utockener. OqHOMEMOpaHHbIC
OpraHouAbI KJIECTKU: dHAOIIazMaTnaeckas cetb (DI1C), ammapar
Tonmbxu, TM30COMBI, HEPOKCUCOMBI, BAKYOJIH PACTHTEIBHBIX
kieTok. CtpoeHne u QyHKIUH OTHOMEMOpPaHHBIX OPTaHOHIOB
xietku. Kierounstit cok. Typrop.

IloyaBTOHOMHBIE OPraHOH/BI KJIETKH: MUTOXOHIPHH, TUIACTHIBL:
XJIOPOILIACTHI, XPOMOIUIACTHI, JIEHKOIIIACTHI, X CTPOSHUE U
(GyHKUMY. SInepHbIH annapat KIeTKH, CTPOSHHE U (hYHKLIUH.
HememOpaHHBIe OpraHOUABI KIETKH: pUOOCOMBI, MUKPOTPYOOUKH,
KIIETOYHBIN HeHTp. OpraHOM/Ib! ABHKEHHS: PECHIUKH U KTYTHKH.
CrtpoeHue 1 GyHKIIMA HEMEMOPAaHHBIX OPTaHOUIOB KICTKU

3HaTh: 3aKOHOMEPHOCTE H3MEHUYNBOCTH U HACIEICTBEHHOCTH;
CTpoeHHE U (PYHKINOHUPOBAHNE OHOIOTHIECKIX OOBEKTOB: KIETKH,
TEHOB M XPOMOCOM.

Bupycs! — HexsteTouHbIe (OPMBI KHU3HHU U 00IUTaTHBIE TAPAa3UTHL.
CrpoeHne MPOCTHIX U CI0KHBIX BUPYCOB, PETPOBHPYCOB,
6akreprodaros. XKusnennsiit muxn JJHK-coneprkamux Bupycos,
PHK-comepxamux Bupycos, 6akrepuogaros. BUY, remarut
4eT0BeKa.

OK 1,24




Bakrepun. O6uyto xapakrepuctuky. Ilonsrie mramm. CXoacTsa u
pa3Iu4Hs BUPYCOB U OaKTepHid:

Tema 1.3. CTpyKkTYpHO-QyHKIMOHATBbHBIE (AKTOPBHI 2
HaCJIeJCTBCHHOCTH
3. CTpoeHI/Ie XpOMOCOM. XpOMOCOMHBIﬁ Ha6op KJ'IGTOK, 2T 3HaTh: CTpOCHI/Ie XPpOMOCOM. XpOMOCOMHBIﬁ Ha60p KJICI‘OK, OK 1,2 1
TOMOJIOTHYHBIE M HETOMOJIOTHYHBIC XPOMOCOMBI, TaIUIOMIHBIA U
TFOMOJIOTHIHBIC H HETOMOJIOTHHBIC XPOMOCOMEI, mumionanslii Habop. Hyxmemnoseie kumenotsl. JHK w  PHK.
TaryIOUIHbINA U JUTIIOUIHBIN Ha6op. HYKJIGI/IHOBBIG Ctpoenne HykaeMHOBBIX KHCIOT. Hykneoruasl. KommieMenTapHbie
KUCIOTEL HHK u PHK. asotuctele ocHoBaHMs. IlpaBmno Yapradpda. Crpykrypy AHK —
JBOIfHasi cnupanb. MecToHaxoxAeHHe W Onosormyeckue (QyHKIUH
Peaxiuu MaTputHOro CHHTC3A. Hp VHIAI JHK. THK-3kcneptusy. Bugst PHK. ®ynxkuuu PHK B knetke
KOMIIIICMCHTAPHOCTHU B PCAKIHUAX MATPUYHOT O 3nate: Matpuunsni cunres JHK — pemmkanusa. IIpuHomns
chuHTe3a. Y CII0BUS OMOCHHTE3a OelIKa. peruukanuu JIHK. Mexanusm pemmukanuu JJHK. Penapauus JHK
(moperuiekaTHBHAsI, MOCTpEIUIEKaTHBHAs). Peakumm MaTpU4HOTO
cuHTe3a. [IpHHIMIT KOMIUIEMEHTapHOCTH B PEAKLHUSIX MaTPUYIHOTO
cunte3a. JIHK wu renwsl. ['eHeTMyeckuid KO, €ro CBOWCTBA.
Tpanckpunuus — Mmatpuusslii cuate3 PHK. Tpancisanus u e€ sramnsl.
Vcnouss Ouocunresa Oenmka. Crpoenwe T-PHK um xommposanme
aMUHOKHCIIOT. Pob pubocoM B OHocHHTE3e Oenka
Tema 1.4.00MeH BeniecTB M NpeBpalliecHUe SJHEPTUU B 2
KJIETKEe
4, ACCI/IMI/IHHHI/IH u HI/ICCI/IMI/IHHHI/IH _ I[Be CTOpOHI)I 2T 3HaTh: Tunsl oOMeHa BCIICCTB: aBTOTpO(I)HBIﬁ u I‘eTepOTpO(I)HBIﬁ, OK 2 1
MeTaGoi3Ma. THITE 0GMEHA BEIIECTB a’pOOHBIA U aHA3POOHBINH. DHEPreTHIecKoe 00eCIeUeHNE KIICTKH:
o npespanieHne AT® B oOMeHHBIX Hporeccax. DepMeHTaTHBHBIH
HepBI/ILIHI)II/I CHUHTC3 OPraHN4YCCKUX BCIICCTB B XapakTep Peakuil KIETOYHOTO MeTaboar3Ma
KJIETKE. HHaCTI/IquKI/Iﬁ O6M6H. CDOTOCI/IHTGS. 3HaTh: O TNEPBUYHOM CUHTE3€ OPraHMvYCCKUX BEIICCTB B KIICTKE.
XeMOCHHTE3 AHa3pO GHEILH 3HepFeTquCKHﬁ ob6MeH Inactuueckuii oomeH. PorocuHTe3. XeMOCHHTE3. AHAaIPOOHBIN
: : SHepreTHYecKuii 00OMeH. AHaIpoOHBIE OpraHu3Mbl. bpoxenue,
AHa3p06HBIe OpraHu3MBblI. aBTOTPO(HBIN U TeTepOTPOGHBII THUII TUTaHUA. AHA3POOHbIE
MHUKPOOPTaHU3MBI KaK 00bEKTHl OMOTEXHOIOTUHU. JTaIbl
sHepreTHyeckoro oomena. [ mukonus. buonorndeckoe okucneHue,
WIU KJIETOYHOE JbIXaHUE
Tema 1.5. )KuzHennblii nukia kjaerku. Murtos. Meiio3 2
5. KJIGTO‘IHBIﬁ HI/IK.H, ero HepI/IOI[I)I u peryﬂ;{ul/l;{' 2T 3Hath: KiieToyHblit LUKIJI, €r0 NEPUOABI U PETYIIALMNA. HepI/IO,HBI OK 2’4 1

Murto3. Meiio3

uHTEpda3sl ux ocodeHHocTu. AuddepeHnmanys KIeTKA 1 apecT
KJIETOYHOro LMKIA. JleneHue kneTku — Muto3. CTauu MUTO3a 1
HpOUCXOAsIINe Iporecchl. KaprokuHes U MIUTOKHUHE3.
Bronornueckoe 3HaueHHe MUTO3a. Mel03 — pelyKIIHOHHOE JIeTICHHE
kietku. Craguu Meiio3a. Meilo3 — 0CHOBa MOJIOBOTO Pa3MHOMKEHHUS.
IloBenenue xpomocoM B Merose. Kpoccunrosep. buonornueckuit
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CMBICI MeHo3a. D dekTsl Meiio3a. Meli03 B )KU3HEHHOM LIUKIIE
OpraHu3MOB

Pa3nen 2. Ctpoenue u pyHKIMH OPraHu3mMa 11
Tema 2.1. CTpoeHue opranusma 2
6. OHOKJIETOUYHBIE OpraHu3Mbl. MHOTOKJIETOYHBIC 2T 3HaTh OCHOBHBIEC MOHATHS: OTHOKICTOUYHBIE OPTaHU3MBI. OK 24 1
OpTaHI3MBI Kononuanessle opranusmsl. MHOTOK/IETOYHbIE OPraHU3MBL.
@ ) B3aumocBs3b yacTeil MHOTOKJIETOUYHOTO Opranu3Ma. OyHKIus.
YHKIHSA. OpraHbl ¥ CHCTEMBI OpPraHoB. AmmapaTsl opranos. ['omeocras
OpraHbl ¥ CHCTEMBI OPraHOB. ATIIIAPATHl OPraHOB. OpraHu3Ma | €ro MOJIEPKaHKe B IPOLECCE KU3HEAEATEIBHOCTH.
T'omeocras opranusma U €ro nNoAAEp>KaHue B MPOLECcCe 3Hate: DYHKINOHATBHYIO CHCTEMY OpraHOB. TKaHH pacTeHUI.
JKU3HEACSITCIbHOCTH. TkaHu )KMBOTHBIX U yenoBeka. Oprausl pacteHuil. Oprassl U
o CHCTEMbI OPraHOB KHUBOTHBIX U Y€IOBEKa. 3HAUCHUE OIOPBI,
PyHKIMOHAIILHAS CHCTEMA OPraHoB. TkaHU paCTveHI/II/I. JBIDKEHHS, TUTAHUS, AbIXaHHs, TPAHCIOPTa BELIECTB, BBIICICHUS,
TxaHu KUBOTHBIX U 4Ye0Beka. OpraHbl paCTCHUI. 3aIIUTHL. 3HaYEHHE MPOSIBICHUS Pa3ApaKUMOCTH U PETYJISIII
OpraHsl ¥ CHCTEMBI OPTAaHOB KUBOTHBIX U YEJIOBEKA. 3Hath: PopMBI pa3MHOKEHHUs OpraHu3MoB. becrnosoe u noyosoe
3H3I‘ICHHG OIIOpPBI, IBMKCHUS, MIUTAHUSA, IbIXaHU, PasMHOXEHHUE. Bunpr 6ecriosioro PasMHOXKEHUSA: IPOCTOC NCIICHUE
TPAHCIIOPTA BELECTB, BBIAC/ICHNUS, 3AIUThL. SHAUCHHE HaJ(BOE, IOYKOBAaHNE, PA3MHOKEHHUE CIIOPAMHU, BETETATHBHOE
OSIBILC A3 i oc e’ pa3MHOKeHHUE, (parMeHTalus, KIOHUpoBaHue. I1onoBoe
IPOSABJICHUA pasapa)XUMOCTH U PETYIAINA pasMHOKeHHe.
@opMBI pa3sMHOKEHUS OpraHu3MoB. becnosoe u
ITI0JIOBOC PA3SMHOKCHHUC.
Tema 2.3.0HTOreHe3 pacTeHHil, ’)KMBOTHBIX U YeJ10BeKAa 2
7. Owuroreses paCTeHHfI. 21 3Hate: ['ameToduTt u ciopodut. PasmHoKeHHE U pa3BUTHE OK 2,4 1
Il o BOJOpociel. PazMHOKeHHE U pa3BUTHE CLIOPOBBIX PACTEHHM.
CPUOJbI OHTOTCHE3A PACTCHUH PasmHoxeHue u pa3zBuTHE cCeMEHHBIX pacTeHuil. Poct. [leproapt
I'amerorenes Y )KMBOTHBIX. CHepMaTOFeH€3 u OHTOT€HE3a PACTEHHUH
OOI'€Hes. CTpoeHI/Ie IIOJIOBBIX KJIETOK. 3uath: ['ameTorenes Y )KUBOTHBIX. CHepMaToreHe3 " OOT'CHES.
0 6 CtpoeHue MoNoBbIX Ki1eToK. OIIof0TBOPEeHHE U SMOPHOHAIBHOE
IIOAOTBOPCHUC U SMOPHOHAIBHOC PASBUTHE pa3BHUTHE XUBOTHBIX. [lapTeHorenes. OMOpuoreHes (Ha npuMepe
JKHNBOTHBIX. HapTeHOFeHGS. 3M6pI/IOFeH63 naHneTHuka). Craguu sMOpHoreHesa
PocTtu Pa3BUTHE KUBOTHBIX. HOCT3M6pI/IOHaJII)HHﬁ Pocr n pa3sutne xuBoTHBIX. [TocTamMOproHaneHbIi nepro. Ipsmoe
I 1 HempsiMoe pa3BuTHe. Pa3Butie ¢ MmeraMopdo3om y
HEPHOA. LIPAMOC 1 HCTIPAMOC pasBUTHC. 0€eCI03BOHOYHBIX U TI03BOHOYHBIX XHUBOTHBIX. CTagun
MOCTIMOPHOHATIBHOTO PA3BUTHS Y KHUBOTHBIX U yenoBeka. [leproast
OHTOTeHe3a 4YenoBeka. bruonormueckoe crapeHne 1 CMEpPTh.
T'eponronorus
Tema 2.4. 3aKOHOMEPHOCTH HACJIEJOBAHUSA 2
8. 21 3Hath: OCHOBHBIE T€HETUYECKHE OHATHA U CUMBOJIBI. I'eH. OK 2,4 1

I'eneTnka kak HayKa O HAaCJICACTBCHHOCTHU U
HU3MCHUYUBOCTHU OPraHnu3MOB.

T'enotun. @enorun. AnnenbHble reHbl. AJbTEpHATUBHbIE IPU3HAKY.
JloMHHAHTHBIN U pellecCUBHBINA pu3Haky. ['omo3urora u
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3aKoHOMEpHOCTH 00pa3oBaHMs TaMeT. 3aKOHHI [
Mennens

rereposurota. Yucras munus. [u6puapr. OCHOBHBIC METOIBI
TeHETUKH: THOPHIOJIOTMIECKHH, [IUTOIOTHYECKUE, MOJIEKYIISIPHO-
TEHETHYECKUE

3HaTh: 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHb! . Menaens:
MoHnorubpuasoe ckpemusanue. [IpaBuno qJoMUHEPOBAHHA. 3aKOH
eAnHO00pa3us MEPBOTo MOKOJICHUS. 3aKOH PACIICIUICHHS
npu3HaKoB. [{uTonornyeckre 0CHOBBI MOHOTHOPHHOTO
cKpenuBaHusl. [ MIoTe3a YUCTOTH raMeT. AHaIM3HUpYoLIee
ckpenuBanue. JJurudpuaHoe cKpelyBaHie. 3aKOH He3aBUCHMOT0
HacJeI0BaHusl MpHU3HAKOB. [louruOpuIHOe HaclieI0BaHNE U €ro
3aKOHOMEPHOCTH

Tema 2.5. CueniieHHOe HacJieJ0BaHHe IPU3HAKOB 3
9. T'eHoTun kak nejocTHas cucrema. MHOXECTBEHHOE IT 3HaTh NOHATHA: I eHOTHI KaK IeN0CTHAs cucTeMa. MHOKeCTBEHHOE OK 1,2 1
o neiictBue reHoB. IIneifoTponust. MHOKECTBECHHBIN aJUIeNIU3M.
ACUCTBUC TCHOB. B3aumopeiictBue annensHbIx reHoB. KogomMuHupoBanue.
3akons T. MopraHa. BsanmonelicTBue HeanIenbHbIX TeHOB. KomIneMenTapHOCTS.
FGHGTI/IKa IoJjia Dnucras. HOJII/IMepI/ISI
X o 3Hate: 3akonsl T. Moprana. CuenjieHHOe HaclIe0OBaHHUE TEHOB,
POMOCOMHBIN MCXAHU3M OTIPCACITICHUA TI0JIa. HapylIeHUe CLenIeHus. XpOMOCOMHas TEOpUsl HAaCIeICTBEHHOCTH.
HaCJ'Ie,Z[OBaHI/Ie IMPHU3HAKOB, CHCIIJICHHLIX C II0JIOM I'enetnueckoe kapTupoBaHue xpomocoM. Mcnonbs3oBanue
I"eHeTHKa 4eIOBEKA. KapI/IOTI/IH yeJjioBeka. Meto JTBI KPOCCHHI'OBEpA JJIs1 COCTABJICHUS I'CHETHYCCKUX KapT XPOMOCOM
3HaTh: XpOMOCOMHBIH MEXaHU3M OIpeeIeHNs 110a. AyTOCOMBL U
U3Yy9ICHNS TCHCTHKH 9CJI0BCKA. TI0JIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN 1 TreTeporaMeTHbIN MoJ.
Hacnencreennsie 3a00/1€BaHNs Y€JIOBEKA. T'enernyeckast cTpykTypa nojoBbix XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLICIUIEHHBIX C I10JOM
3nath: Kaprorum dyenoBeka. MeTob! H3y4eHHUs TEHETHKY YeIOBEKa:
reHeaornYeCKui, OJIM3HEOBEIN, IIUTOTEHETHYECKHUI,
OMOXMMHYECKHH, MOMYIIAIMOHHO-CTaTHCTHYecKUi. HaciencrBeHHbIe
3a00JieBaHMs YeJIoBeKa. | eHHbIe M XpOMOCOMHEIE OOJIE3HN YeTIOBeKa.
Bone3nn ¢ HacneICTBEHHOH MPEAPACIION0KEHHOCTBIO. 3HaUEHNE
MEAUUUHCKOM FeHETUKHU B IPEIOTBPALICHUY U JICYCHUU
TeHeTHUeCcKHX 3a00IeBaHMi YenoBeka
1kypc 2cemecTp
10. Ha6opaTopHoe sagsaTie No 1 2 1p YMeTh: pelarth 3JeMeHTapHble Ouosoruueckue 3afaun. Pemenne OK 2,4- 1,2
3aJa4 Ha OIPEJeJICHUE BEPOSTHOCTY BOZHUKHOBEHUS 7.9

Pemenue 3a/la4 Ha OIIPCACICHHUEC BCPOATHOCTHU
BO3HHUKHOBCHUA HACJICICTBCHHLIX IIPU3HAKOB IIPU
CHOCIINICHHOM HaCJI€A0BaHHUH, CLCIINICHHBIX C IIOJIOM,
COCTAaBJICHUEC I'CHOTUIINYCCKUX CXEM CKPCIIHMBAHUSA

HACIIEICTBEHHBIX MIPU3HAKOB NIPU MOHO-, U-, HOJTUTHOPUIHOM H
AQHATM3HPYIOIIEM CKPEIMBAHUH, COCTABICHNE TeHOTUITIMYECKUX
CXEM CKpelUBaHUs

VYMeTh: pemars aneMeHTapHble OHOJIOTHUeCKUE 3a/1a9d — HE00XO0 M
NOA00p TeHETHYECKHX 3a/1ad Ha OIpe/ieJIeHHe BEPOSITHOCTH
BO3HUKHOBEHHUS HACJICJICTBEHHBIX IPU3HAKOB MPHU CLETIFICHHOM
HACJICJOBAaHUH Y PACTCHHI
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Tema 2.6. 3aKOHOMEPHOCTH U3MEHYHBOCTH

1 1 BSaHMOHeﬁCTBHe TEeHOTHUIIa U CpeI[I)I HpI/I 2T 3HaTh: B3aHMOHeﬁCTBHe TEHOTHIIA U CPEABI IIPU (I)OpMI/IpOBaHI/II/I OK 1’2’4
Q)OpMHpOBaHI/II/I (1)6HOTI/IHa N3MEHYHBOCTE (enoTumna. VI3aMeHUYNBOCTh pH3HAKOB. KauecTBeHHBIE U
: KOJIMYECTBCHHBIE NIPU3HAKU. BUbI H3MEHUYNBOCTH: HACIEICTBEHHAS
IMPU3HAKOB. Y HEHACJIEICTBEHHAs.
3akon H.U. Basuiosa. 3aKOH FOMOJIOTHYECKUX PAZOB B HACAEICTBEHHON U3MEHUUBOCTH
o (H.A. BaBusos).
Buspl MyTaliH. MoandukanonHas, WM GeHOTHIINYecKas H3MEeHIHBOCTh. Poib
CeJ'IeKLII/IH OpPraHnu3MoB. cpenpl B MOAH(DHUKAIMOHHON n3MeHYMBOCTH. HopMma peakiun
Cenexuus Kak HayKka. FeTepOI;I/IC U €r0 IPUYNHBEI. npusHaKa. BapualuuoHHbLA psif 1 BAPHALMOHHAS KPHBAS.
HcKVCCTREHHbIH 0T60 XapakTepHCcTHKa MOIU(PHUKAINOHHON H3MEHIYHBOCTH
Y p- HacnencTBeHHnas, Wi reHOTUIIUYECKas U3MEHYUBOCTb.
KomOnHaTHBHAsI N3MEHUYHBOCTb.
MyranuoHHas ~ U3MEHYMBOCTb.  Buzael  MyTanuii:  reHHbIE,
XpOMOCOMHBIE, FTeHOMHBIE. [IpUNHbBI BOZHUKHOBEHUS MyTalli
3nath: Cenekiys Kak Hayka. MeTo/IbI CeIeKIOHHON padoThL.
T'ereposuc u ero npuunHbL. McKyccTBEHHBINH 0TOOP: MaCCOBBIN 1
WHAWBUAYaIbHBIA. DTarbsl KOMOMHAIIMOHHOM cenekuuu. Copr,
1opoJa, ITaMM
AJropuTMBl pELICHHE 3afad Ha ONpPEIEICHUE BO3MOIKHOIO
BO3HUKHOBEHUSI  HACJCJICTBEHHBIX IIPU3HAKOB IO  CEJEKIMH,
COCTABJICHUE T'eHOTUIIMYECKHX CXEM CKpEIlUBaHUs
Pa3nen 3. Teopus 3Bo/IouNHU 6
Tema 3.1. UcTopusi 3BOJIOIIMOHHOTO YY€HUSI. 2
MuKpo3BOIIOLHA
12. 2T 3Hatb: [lepBble 2BOMOLIMOHHBIE KOHLIENMH. [ pagyanuctiuueckas OK 24

[TepBbie 3BONIOIIMOHHBIE KOHIIENITUH. Pob
IBOJIIOIMOHHON TEOpUH B POPMUPOBAHUH HAYIHOU
KapTUHBI MUpa

MuKpo3BOIIOLUS 1 MAKPOAIBOJIIOLKS KaK 3TaIlbl
3BOJIIOIIMOHHOTO npotiecca. [lomynsanus kak
3JIEMEHTapHas €MHUIIA SBOJIIOLUH.

JBuxyniye cuisl (hakTOpbI) SBOIIOIHIH.
MyTanuoHHBIM MPOIECC 1 KOMOMHATUBHAS
M3MEHYMBOCTb. Murparnus. M30msa1us oMy siuii:
reorpaduyeckas (IpoCcTpaHCTBEHHAs),
Ouosnorudeckast (penpoayKTUBHASA).
EctecTBeHHBII 0TOOP — HANpaBISIONINI GakTop

sBosronoHHas koHuenus JK.b. Jlamapka. J{Brxyue cuisl
sBomormu. Kpeannonusm u tpancdopmusm. Cucremaruka K.
JlvnHes u € 3HaueHne 11 HOPMUPOBAHUS HACH IBOJIIOIINHI
IIpeAnochUTKY BOSHUKHOBEHHS AApPBHHM3MA. DBOJIOLHS BUJIOB B
npupoze. bopsba 3a cymectBoBanue. EcrecTBeHHBII 0TOOD.
JluBepreHnus Npu3HakoB U BUI00Opa3oBanue. OCHOBHBIE
TIOJIOKEHNUS CHHTeTHYecKoi Teopuu 3Bomonun (CTI). Poms
9BOJIIOIIMOHHOH TeOpuH B HOPMUPOBAHUY HAYYHOI KapTHHBI MHpa
3HaTh: MUKPOIBOIIIONHNS U MAKPOIBOJIIOHS KaK ITAIIbI
9BOJIIOIIMOHHOTO Ipolecca. [ eHeTnueckne 0CHOBBI SBOJIOIHN.
MyTarun 1 KOMOMHAIIMHY KaK 3JIeMEHTapHBII SBOIOIMOHHBIH
matepuai. [Tomysiust kak 3neMeHTapHas eIMHUNA SBOTIOHN.
JBmxymmue cuibl ((paKTopbl) 3BOIIONMHA. MyTallMOHHBINA IpoLiece U
KOMOWHATHBHAS U3MEHYHBOCTH. Murpamus. M307smus momy s
reorpaduyeckast (MpOCTPaHCTBEHHAs), OMOJIOTHYECKas
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sBosonivu. bopb0a 3a cyiecTBoBaHue Kak
MEXaHH3M JICHCTBHUS €CTECTBEHHOTO 0TOOpa B
nomyJsinusix. Buj u ero kputepuu (MpU3HAKH).
Bunoobpa3oBanue Kak pe3ylbTaT MUKPOIBOIIOLUT

(penpoyKTHBHAS).

EctecTBeHHBII 0TOOp — HampaBistonuil pakrop 3Bosronuu. bopsoa
3a CyIECTBOBAaHUE KaK MEXaHHU3M JICHCTBHS €CTECTBEHHOTO 0TOOpa B
nomynsauax. Bua u ero xputepun (npusHaku). BumoobpasoBanue
KaK pe3yJbTaT MUKPOIBOJIFOLIHI

VYMeTh: onmuchBaTh 0COOEHHOCTH BUJIOB 110 MOP(OIOrHYECKOMY
KPHUTEPHIO

Tema 3.3. Makpo3BoJiionusi. Bo3HukHOBeHUE U 2
pa3BUTHE KM3HU HA 3emJie
13 MaKpoaBOJ'II-OI_II/I}I. @()pMLI 1 OCHOBHBIE HaHpaBJ‘IeHI/I}I 2T 3HaTh: MaKpOSBOI{}OL{I/IH. (DOpMLI 1 OCHOBHBIC HaITpaBJICHUA OK 2’4
MaKpPOSBOTIOLHH ( AH CeBeleOB) HyTI/I MmakpoaBoionny (A.H. Ceseprio). [Tyt noctikenus
o : Ouosornueckoro nporpecca: apomopdos, uaroaganTamys, oomast
JOCTHIXXCHUA OHOJIOrUYECKOI0 mporpecca: Jereepanusi. MeToipl U3y4eHUs] MaKpO3BOIIOLUH. 3aKOH
ap0MOp(1)03, WIM0A A TAlHsL, 001ILast JieTeHepaIvs. 3apozpImeBoro cxoactsa (3akoH K. bapa). buorenerndeckuii 3akoH
M 3 (3. I'ekkenp, @. Mromnep). Obmue 3aKOHOMEPHOCTH (TIpaBUIIa)
€TOAbI NU3YYCHUA MAaKPO3BOJJIIOIHH. SAaKOH FBONIOLE
3apOAbIIICBOI0 CXOACTBA (3aKOH K. Eapa). I'mnoTe3s! 1 TeOopHM BO3ZHUKHOBEHUSI KU3HH Ha 3eMIe:
BI/IOFeHeTI/IquKI/Iﬁ 3aK0OH (9' FeKKeHL, q)' M}OJ‘IJ‘Iep). Kp€alluOHNU3M, CaMOIIPOU3BOJILHOE (CHOHTaHHOC) 3apOKACHUC,
O61mme 3aKOHOMEPHOCTH (HpaBI/IJIa) SBOJIIOIIAN CTaIlMOHApHOE COCTOSIHUE, MTaHCTIepMHus, Ororno33. Hauano
opranuueckoil sBosronuu. [lospiaeHue nepBeIxX KICTOK. DBOIIOLUS
T'unoress! u TCOPHUH BO3HUKHOBCHUS JKU3HHU HA MeTabon3Ma. DBOIIIONHS MEPBBIX KIETOK. [IpoKapHOTEl
BeMiie. 9yKkapHoThl. [IporcxokneHuEe MHOTOKIETOYHBIX OPraHU3MOB.
Bo3HuKHOBEHHE OCHOBHBIX LJAPCTB 3YKAPUOT.
OCHOBHBIE YePTHI IBOMIOIMN PACTUTETBHOTO Mupa. OCHOBHBIE
YEPTHI IBOJIIOLMY )KUBOTHOIO MHUPA
Tema 3.3. Hponcxomeﬂue YCJI0BCKA — AaHTPOINOICHE3 2
14. 2T 3nath: CucTeMaTHYECKOE MOJIOKEeHUe ueoBeka. CX0JICTBO YenoBeKa OK 2.4

AnTpononorusi. CX0JACTBO U OTJIMYHS YEJIOBEKa C
JKMBOTHBIMU.

YenoBeueckne

KontponpHas padota. TeopeTuueckue acleKThl
SBOJIIOLIUU KU3HHU HA 3eMJIe pachl.

¢ *HUBOTHBIMU. OTIH4YUS YeTOBEKa OT XKUBOTHBIX. [IpsAMoxokaeHne
Y KOMIUICKC CBSI3aHHBIX C HUM IPH3HAKOB. Pa3BUTHE TOJIOBHOTO
MoO3ra U BTOpOi curHanbHO# cucrembl. COOTHOIIEHHE
OMOJOTUUECKNX U COLIMAIBHEIX ()aKTOPOB B aHTPOIIOTeHEe3e
OCHOBHBIE CTaIMH aHTPOTIOreHe3a. JIpHONNTEKN — PEIKH YeToBeKa
U 4eI0BeK00Opa3HbIX 00e3bsH. [IpoToaHTpOI — MpenmecTBeHHUK
yesioBeKa. ApXaHTpoI — ApeBHeHuil uenosek. [laneoantpon —
JIpeBHUI yenoBek. HeoanTpomn — 4enoBek COBpEMEHHOIO THIA.
DOBOIONHS COBPEMEHHOTO YETIOBEKA.

Yenoeueckue pacsl. OCHOBHBIE OOJIBIIINE PaCchl: €BPOIICOU THAS
(eBpasmiickas), Herpo-aBcTpaIouHas (IKBaTOpUAJIbHAs),
MOHTOJIOMIHAs (a3MaTCKO-aMepHuKaHCcKas). Bpems u mecto
BO3HMKHOBEHHMSI UeJIOBEUECKUX pac. EAnHCTBO yenoBeyeckux pac
YMeTh: aHAIM3UPOBATh U OIICHUBATh PA3INYHbIC THIIOTE3BI O
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CYHIHOCTH, NPOUCXOKACHUHU )KU3HU U YCIIOBCKaA

Pasznen 4. Dxoaorus

Tema 4.1. Ikojorus

15. DKOJIOTHYECKHE (baKTOpBI U CPEbl KU3HU 2T 3HaTh: OCHOBHBIC KOJIOTMUECKHE MOHSATHS, 3aKOHBI. OK 1,7 1
BimsiHue yenoBeka Ha OKPYXKAIOIIYI0 CPETy.
Homysiuus, €O00IIECTBA, IKOCHCTEMBI BrimsiHEE aHTPOMOTEHHBIX M CONUATBHO-3KOJIOTHIECKHX (haKTOPOB
Enocq)epa — riao0ajabHas SKOJIOTHYECKas CHCTeMa Ha 6ruocdepy 1 Ha 3I0pOBbE YETIOBEKA
Brnusinue antponoreHHsIx GpakTopoB Ha 6uochepy
BrusiHre connanbHO-IKOJIOTHIECKUX (PAaKTOPOB HA
300POBLEC YCIIOBCKA
Pa3pnen S. buoJiorusi B ;KU3HH 10
Tema 5.1.5M0TEXHOJIOTHH B KU3HH KaXa0ro 10
16. | BUOTEXHOJIOTHUHU B KHU3HU KKIOTO 21 3HaTh: BHOTEXHONOrKs KaK HayKa U Npou3BoAcTBO. OCHOBHEIE OK 1,2, 1
0 o HaIpaBJICHUs COBPEMEHHOH OnoTexHONIOruu. Metoast 49
CHOBHBIC HAIPABJICHMS COBPEMCHHOU 6uotexHonoruu. OObEKTH OMOTEXHOJIOTUH. DTHKA
OMOTEXHOJIOTUH. DTHKA OMOTEXHOJOTHYECKHUX U OMOTEXHOJIOTHYECKHX U TeHETHUECKUX 3KCIIepuMeHTOB. [IpaBuina
FEHETUYECKUX DKCIIEPUMEHTOB. TIOUCKA ¥ aHaJIN3a OMOIKOJIOTHUECKOH HH(POPMALINH U3 PA3TUIHBIX
Pa3sBHTIE IDOMBIILICHHON GHOTEXHOIOIMH 1 ee HCTOYHHKOB (HaydHas M y4eOHO-HayJHas TUTEepaTypa, CpeiCcTBa
p MaccoBoi nH(popMaLuH, ceTs IHTepHEeT U Apyrue)
IMPUMCHCHHUC B KU3HH YCJIOBCKA, ITIOMCK U aHAJIU3 YMeThb OLleHUBATh TUYECKUE aCIEKThl HEKOTOPBIX UCCIIEOBaHUN B
HH(bOpMaHI/II/I u3 paSJ'II/I‘IHBIX UCTOYHHUKOB (Haqua;[ u 00J1acTH OMOTEXHOJIOIMH (KﬂOHHpOBaHHC, HUCKYCCTBECHHOEC
o OILIOZI0TBOPEHHE)
yueOHO-Hay4YHas JTuTepaTypa, CpeCTBa MacCOBOM
uHdopMaiuu, cetb UHTEepHET u Apyrue)
17. | JTaboparopnoe 3austrie Ne 2 [ToaroroBka 21p YMeTh UCTIONB30BaTh MOyYEHHBIE 3HAHUSA HA ITPAKTUKE. OK 1,2
IlepBbiii 3Tan BeIMONHEHHS TpoekTa: O030p TeM yueOHO- 1,2,4-7,9

WHIAWBUIYAJIbHOI'O IIPOCKTA

HCCIIeI0BATEIbCKUX MPOEKTOB. BrI6op yuebHo-
HCCIIEI0BATEIHCKOTO MPOEKTA U3 MPEIOKEHHBIX.
DopMHUpOBaHHE KOMAH/BI MPOEKTA. AJITOPUTM BBITOTHEHHS
MPOEKTA.

Kaxnast rpymia BeIOUpaeT OJIMH U3 BAPHAHTOB YUEOHO-
HCCIEeI0BATEIbCKUX POCKTOB:

1. Onenka kagecTBa aTMOC(EPHOTO BO3ayXa

2. OueHka Ka4ecTBa OYB METOJIOM (PUTOTECTHPOBAHHMS

3. Oyenxa kavecmaa 800 NHOBEPXHOCMHBIX 8000eMO8 O
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OP2aHONIeNMUYECKUM U PUIUKO-XUMUYECKUM CEOUCMBEAM
4. Brniusiaue ITAB Ha pocT U pa3BUTHE CEMSH BBICIINX
pacteHuit
5. Biusinue coneBoro 3arpsi3HEHUsI Ha POCT U Pa3BUTUE CEMSH
BBICIIMX PACTEHUI
18. Ha60paTopHoe sausatue Ne 3 «Ilo NITOTOBKA 2_11p Bmopotii sman evinonnenusa npoexma: NIOATOTOBKAa HEOOXOAUMON OK 2,4- 1,2
6 I TOCy Bl U MaTepHaia Al SKCIEPUMEHTa, IPOBEICHIE 7.9
000OpyIOBAHKA U MATCPUAIIOB. 110JTy9CHHC 9KCIEPUMEHTA, TIEPUOIUYECKAs TPOBEPKA TCUCHHSI SKCTIEPUMEHTA/
SKCIICPUMCHTAIIBHBIX JAHHBIX, CTATUCTUYCCKAsL cOop Matepuaina B BRIOpaHHBIX TOYKaX 0TOOpa Mpod
06pa60TKa TAHHBIX» Tpemuii sman evlnoHeHUs npoekma: MOIy4eHNE IEPBUYHBIX
SKCIEPUMEHTAIbHBIX JaHHBIX, IPOBEJCHUE CTATUCTUYECKOM
00pabOTKH HOJTyYEHHBIX JaHHBIX
19 Ha60paTopHoe sanaTue Ne 4 «Brisasnenne 27p Yemeepmulii 5man 6blnOIHEHUs NPOEKMA: BBIIBICHHUE 1.2
3aKOH0MepHOCTeI71, (bOpMyJ'II/IpOBaHI/Ie BBIBOJOB U 3aKOHOMepHOCTeH, HOPMYIHPOBaHIE BHIBOIOB U IPOTHO30B, OLIEHKA
IIPOTHO30B, OI[CHKA Ka4eCTBA UCCIEIYEeMOro OOBEKTa KaecTsa HCCIelyeMOro 0bbeKTa o pesyibTaTam
OHMO3KOJIOTHYECKOTO aHAIIN3a
110 pC3yJibTaTaM OHMODKOJIIOTHYECKOTO aHAIIN3a»
20 HpaKTquCKoe 3aHSITUE N(_) 5 38.H_II/ITa HpoeKTa' 2_]'[p HpeHCTaBJIeHI/IC PE3YIbTATOB BBIIIOJIHECHUA y‘IC6HO- 1,2
HCCIIEIOBATENICKUX MPOEKTOB (BBICTYIICHUE C TIPE3CHTAINEH )
Bcero 391+10ap

* I XapaKTepUCTUKY yPOBHS OCBOCHHS Y4eOHOT0 MaTepHalla HCIIOIb3YIOTCA CIEeAyIoNIHe 0003HAYCHH:
1 — 03HaKOMUTEJbHBIN (y3HaBaHHE paHee U3yYCHHBIX 00BEKTOB, CBOMCTB);
1 — penpoxyKTHUBHBIH (BBIOJHEHUE AEATEILHOCTH 110 00pa3Ily, HHCTPYKIMH HIIH O PYKOBOJICTBOM);

3 — IPOIYKTHBHBIN (TUIAHUPOBAHNE W CAMOCTOSATEIHHOE BBHITIOIHCHNE ISSITEIEHOCTH, PEIICHNE ITPOOIEMHBIX 3a/1a4).
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3 YCJIIOBUSA PEAJIM3AIIUU ITPOI'PAMMBI JTUCHUIIJIMHBI

3.1 TpeGoBaHUsI K MUHUMAJIbHOMY MAaTePUAJIBLHO-TEXHUYECKOMY 00ecTedeHn 10
Peanuzanust mporpamMmbl JAUCHUIUIMHBL TpeOyeT Hamuyus  y4eOHOro kabuHera -
buomorun.

O6opynoBanre yaeOHOTO KaOMHETA:

— pabodee MeCTO IPero1aBaTes;

— pabouue MecTa, OOOpYZOBaHHBIC IEPCOHAIBHBIMH  KOMIIBIOTEPAMH IO

YUCITy OOyYaroIIuXCs;

- yuyeOHO-TlpakTH4Yeckoe U y4yeOHo-maboparopHoe oOopyaoBaHHE (BeCchbl Yy4eOHBbIE C
TUPSIMH, JTyTIa Py9IHAs,, MUKPOCKOIT JJAOOPATOPHBIN, KOMILICKT ITOCYAbI ¥ IPUHAJICKHOCTSH IS
MIPOBEICHUS JIAOOPATOPHBIX PabOT);

- HaTJISIIHBIE TIOCOOUS;

- yuebHO-MeToanuecKoe obecriedenre (yuebHoe nocobre, METOAMUYECKUE YKa3aHUs AJis
CTYJICHTOB, pa3aTOYHBIC MATCPUAIIBI),

- KJIaCCHAsl JIOCKa.

Texnnueckue cpeacTBa 00y4IeHUsL:
- cpencTBa MyJibTUMEANA (TIPOEKTOP, IKPaH).

3.2 UndopmanunonHoe odecnevyeHue 00yueHust

OcHoBHas IUTEpaTypa:

1. TynsakoBa, O. B. buonorus : yue6nuk : [16+] / O. B. Tynsakosa. — Uzn. 2-e, ctep. —
Mocksa ; bepmun : dupexr-Menua, 2019. — 450 c. : nn., cxem., Tabn. — Pexum mocryma: 1mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576759

2. TynsxoBa, O. B. buonoruss ¢ ocHoBamH 3KoOJIOTHH : ydeOHOe mocobue : [16+] /
O. B. TynsakoBa. — Uzna. 2-e, crep. — Mocksa ; bepnun : {upekr-Menua, 2019. — 690 c. : un.,
CXeM., TabI. — Pexum JOCTYyTIA! o MIOJIIHKCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=576760

JononHuTenbHas auTeparypa:

1. benses /. K., Apmvmmun .M., Ky3uenosa JI.H. u np. buonorus (6a30Bbiii ypoBeHb).
10 ximacc. — M., 2017.

2. Koncrantunos B.M. buonorusi. YueOHUK s 00pa3oBaTENbHBIX YUPEXKICHUI
HAYaJILHOTO U CPEIHET0 MPO(ECCHOHATBHOTO 00pa30BaHusl. — AKaJIeMUSI.

WutepHeT pecypcsl:
1. www. sbio. info (Bcs Ouonorms. CoBpeMeHHass OHOJOTHS, CTaTbd, HOBOCTH,
OuOIMOTEKA).
2. www. window. edu. ru (EmmHoe OKHO nocTyma K 0Opa3oBaTeNbHBIM pecypcam
HNHTepHeTa mo 6uosorun).
3. www. biology. ru (buonorust B8 OTKpbITOM KOJUTe/pKe. CalT COAEPIKUT AIICKTPOHHBIH
yueOHuK 1o ouosoruu, On-line Tectsr).
4. www. informika. ru (OnexTpoHHBIN Y4eOHHK, OOIBIION CIIMCOK 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 OCBOEHUMA JUCIHUIIVIMHbI

KonTposib, H  omeHka  pe3yabTaToB

OCBOCHHA

yueOHOH  JTUCIMILTUHBI

OCYHICCTBIIACTCA MPEIIOAaBaTCiiEM B IMPOLECCEC IMPOBCACHUA IMPAKTHYCCKHUX M CEMHHAPCKHUX
SaHHTHﬁ, TCCTUPOBAHUA, a TAKKC BBIIIOJHCHUA O6yLIaIOH_II/IMI/IC$I HHIUBUAYAJIbHBIX SaHaHHﬁ,

MIPOEKTOB, UCCIIECTOBAHUIA.

Pe3yabTaTsl 00yueHnsi (OCBOCHHbIE YMEHHUS,
YCBOCHHbIE 3HAHUSA)

@opMbI U METObI KOHTPOJIS U
OLICHKM pPe3yJbTaTOB
00yueHust

YMETb:

- OOBSCHATh PpONb OHOJIOTHH B
HAyYHOTO MHPOBO33PCHHSI,

- pemiath dJIEMEHTapHbIE OWOJIOTHYECKUE 3aJavu;
COCTaBJIATh JJICMEHTAPHBIC CXEMbl  CKPCIIMBaHUSA W
CXEMBI TICPEHOCA BEIIECTB W Tepeladyd JSHEPruu B

hopMupOBaHUH

HKOCUCTEMAX (uenu MIUTaHU); OIUCBIBATh
0COOEHHOCTH  BMJIOB no  Mop¢OJOrHIeCKOMY
KpUTEPUIO;

- BBISIBJISITh TIPUCIIOCOOJIEHUSI OPraHU3MOB K cCpele
oOuTaHWs, HMCTOYHUKM U HAJIWYME  MYTareHoB B
OKpyKarmie cpene (KOCBEHHO), aHTPOIOTEHHBIC
WU3MEHEHUS B OKOCHCTEMAX CBOEH MECTHOCTH;

- CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI: XUMHUECKUI
COCTaB Te€Jl JKUBOW M HEKUBOW IIPUPOIBI, 3aPOJIBIIIECH
YyelloBeKa U JIPYITMX  JKMBOTHBIX,  IPUPOJHBIE
9KOCUCTEMBI M arpoOdKOCHUCTEMBI CBOEH MECTHOCTH;
nporecchl (eCTECTBEHHBIH W HCKYCCTBEHHBIH OTOOD,
MI0JIOBOE U OECIIONIoe Pa3sMHOKEHHUE) U JEaTh BBIBOJBI
1 000011IeHHsI HA OCHOBE CPAaBHEHMSI U aHAJIN3a;

- AHAJIU3UPOBATH U OLICHUBAThH PA3JINYHBIE THIIOTE3BI O
CYIIHOCTH, IIPOMCXOXKICHUM JKU3HU U 4YEIIOBEKa,
rJ100abHbIE YKOJOTHUYECKUE MPOOJIEMBbl U X pEIleHUs,

HOCJIEICTBUS cOOCTBEHHOM JeSATEIbHOCTH B
OKpY>KaIoIlIeH Cpeae;
- u3y4aThb ~ M3MEHEHUST B  OJKOCHUCTEeMax  Ha

OMOJIOrMYECKUX MOJICIIAX;

- HaXOJIUTh MH(OPMALIUIO O OMOJIOTUIECKUX 00OBEKTaX
B Pa3IMYHBIX UCTOYHHUKAX (yueOHUKax, CIPaBOUYHUKAX,
HAyYHO-TIOMYJISIPHBIX M3JaHUSAX, KOMITBIOTEPHBIX 0a3ax,
pecypcax cetu HTepHET) U KPUTHYECKH €€ OLICHUBATh;

- HCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B
MPAKTUYECKOU JIEATEIIbHOCTU U TOBCEAHEBHOM KU3HU:
JUIsE  cOOMIoACHHUST Mep NPO(PHIAKTHKH OTPaBJICHHIA,
BUPYCHBIX M APYTrUX 3a00JI€BaHUIA, CTPECCOB, BPEIHBIX
NPUBBIYECK (KYpEHHUs, aJIKOTOJIM3Ma, HApKOMaHUM),
MpaBUJ TIOBEJCHUS B MPHUPOJHOM Cpele; OKa3zaHUS
MIEpPBOIl TOMOILY NPYU TPABMATUUYECKHUX, MPOCTYIHBIX U
IpyTHX  3a0O0JICBAaHUSAX, OTPABICHUSAX  IHUIICBBIMU
MPOJIYKTaMU;, OIICHKU ITHYECKUX ACIEKTOB HEKOTOPHIX
HCCIeAOBaHUM B o0iactu OMOTEXHOJIOTUH
(KJIOHMpPOBAHUE, HCKYCCTBEHHOE OIUIOIOTBOPEHHUE).

Oyenka pe3yibmama 6binoJIHeHUs.
3a0anutl

Oyenka pe3yibmama 6binoJIHeHUs.
NPAKmMu4ecKux 3a0anuil

Oyenka pe3yibmama 6binoJIHeHUs
NPAKmMu4ecKux 3a0anuil

Oyenka pe3yibmama 6blNOJHEHUs.
3a0aHul

Oyenka pe3yibmama 6binoJIHeHUs.
3a0anutl

Oyenka pe3yibmama 6binoJIHeHUs
3a0anull

Oyenka pe3yibmama 6binoJIHeHUs
3a0anull

Oyenxa pe3ynbmama 6bINOJIHEHUs
NPAKMUYECKUX 3a0aHUll




3HaThb.

- OCHOBHBbIE T0JIO’KEHUSI OMOJIOTMYECKUX TEOPUN U
3aKOHOMEPHOCTEN: KIIETOYHON TEOPHH,
HBOJIFOLIMOHHOIO y4yeHus, yuenus B.M.BepHanckoro o
6uocdepe, 3akonsl I'.MeHzens, 3akOHOMEpHOCTEH
WU3MEHYMBOCTH U HACIIEACTBEHHOCTH;

- CTpOeHME U (PYHKIIMOHUPOBAHHE OMOIOIMYECKUX
00BEKTOB: KJIETKH, TEHOB U XPOMOCOM, CTPYKTYpPhI BUJa
Y DKOCHUCTEM;

- CYIIHOCTh OMOJOTMYECKUX IPOLIECCOB:
pa3MHOKEHUs, OIJIOJOTBOPEHMS], NEUCTBUS
UCKYCCTBEHHOI'O M €CTECTBEHHOI'0 0TOOPA,
(opMHpOBaHUE MPUCTIOCOOIEHHOCTH, IPOUCXOKACHUE
BHJIOB, KPYTOBOPOT BEILECTB U IIPEBPAIICHUE YJHEPTUU B
KJIETKe, OpraHu3Me, B 9KOCHCTEMax 1 orocdepe;

- BKJIaJl BBIIAIOIIUXCS (B TOM YHUCIJIE OTE€UECTBEHHBIX)
YUYEHBIX B pa3BUTHE OMOJIOTUYECKON HAyKH;

- OMOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY

Tecmuposanue

Yemmuwiii onpoc

Yemmuwiii onpoc,

mecmuposanue
Onpoc no
300aHUAM

UHOUBUOYATILHBIM
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