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1IMACIIOPT PABOYEN IMPOT' PAMMbBI YYEBHOM JUCIUTLIAHBI

«buojgorus»

1.1 O6sn1acTh NpUMeHeHUsI IPOTrPaAMMBbI
Pabouas mporpamma yueOHOH MUCHMIUIMHBI SBISETCS YacThIO MPOTPAMMBI MTOITOTOBKU
crenuanucToB cpeanero 3BeHa B cooTBeTcTBUU ¢ OI'OC mo Bcem cnernumanbaocTsim  CIIO.
09.02.07 MudopManmoHHBIE CUCTEMBI U TIPOTPAMMHUPOBAHHE

1.2 MecTo y4eOHOIi IUCHUILUIMHBI B CTPYKTYpe OCHOBHOI mpodeccHOHATLHON
o0pa3oBaTeqibHOW mporpaMmbl: yueOHass Oa3oBas AWCHMIUIMHA OO0IIe00pa30BaTEIbHON
MTOITOTOBKH.

1.3 Hesn u 3agauyum y4eOHOIl AUCHUIUIMHBI — Tpe0OBaHUS K pe3yJbTaTam
OCBOCHHSI Y4eOHOI IMCHUILUINHBI:
B pesynbrare ocBoeHUs1 yueOHOM MUCIUTIIIMHBI 00YJaIOIIUICS A0/I2KEH YMeTh:

- OOBSCHATH POJib OMOJOTHH B (POPMHPOBAHUM HAYYHOTO MUPOBO33PEHUS;

- pemiatb dJeMEHTapHble OMOJIOTHYECKHE 3a/1auH;

- COCTaBJIATh JIEMEHTApHbIE CXEMbl CKpEIIMBaHHUS M CXEMbI MEpeHOoca BEUIECTB U
repeiauy SHEPTUHU B IKOCcHCcTeMax (L€ MUTaHus);

- OINHKCBIBaThb 0COOEHHOCTH BUAOB M0 MOP(OJIOTHYECKOMY KPUTEPHIO;

- BBIABIATH MPHUCTIOCOOJIEHHS] OPraHU3MOB K cpeie OOMTaHUs, UCTOYHUKU U HAIU4Yue
MYTareHOB B OKpy’Karollell cpene (KOCBEHHO), aHTPOIOT€HHbIE M3MEHEHHS B HKOCHUCTEMax
CBOEH MECTHOCTH;

- CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI: XUMHUYECKUH COCTaB TEJ KHBOW W HEKHUBOU
MPUPOJIBI, 3apOJABINIEH 4YeNOBEKa M JAPYTUX JKMBOTHBIX, IPUPOJIHBIE HKOCUCTEMBI U
arpoOdKOCHUCTEMBI CBOEW MECTHOCTH; TIPOIECChl (€CTECTBEHHBI W WCKYCCTBEHHBIH OTOOD,
MOJIOBOE M O€CIojioe pa3MHOXKEHHE) M JIeJIaTh BBIBOJBI M 00OOIICHUSI HA OCHOBE CPAaBHEHHS U
aHaNIn3a;

- QHAJIM3UPOBATh U OLICHUBATH PAa3JUYHbIC TMIOTE3bl O CYLIHOCTH, IPOUCXOKICHUU
KU3HU U 4YelIOBEKa, IJI00aJbHbIE SKOJIOTHYECKHE MpOOJIeMbl U UX DPELIEHHS, MOCIEICTBUS
CcOOCTBEHHOM JeSTEIbHOCTH B OKPYKAIOIIeH cpelie;

- HU3y4yaTh U3MEHEHHS B 3KOCHCTEMaX Ha OMOJIOTMYECKUX MOJEIISX;

- HaxoIuTh HMH(OpPMALMIO O OMOJOTMYECKHX OOBEKTaX B PA3JIMYHBIX HCTOYHUKAX
(yueOHUKaxX, CIpaBOYHUKAX, HAYUYHO-TIOMYJISAPHBIX U3/IaHUAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
ceTd VIHTepHET) U KPUTUYECKU €€ OICHUBATh;

- HCIMOJb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOUN JEATENbHOCTH U
MOBCEHEBHOM JKM3HU: Ui COOMIOACHUS Mep NMPO(UIAKTUKUA OTPABICHUM, BUPYCHBIX U JPYTUX
3a00JIeBaHU, CTPECCOB, BPEAHBIX MPUBBIUEK (KypEHUs, AIKOTOJIM3Ma, HAPKOMaHHH );

- IpaBuWJ MOBEACHUS B IPUPOIHON CpEAE;

- OKa3aHusi NEepBOM MOMOIIM NpPpU TPABMATHUUECKUX, HPOCTYAHBIX U JIPYIHX
3a00JIeBaHUSIX, OTPABJICHUSAX MUILEBBIMU IPOTYKTAMU;

- OIIGHKM TMYECKHX acleKTOB HEKOTOPBIX MCCIIEJ0BaHUM B 001aCTH OMOTEXHOJIOTUH
(KJIIOHMpOBaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE).

B pe3ynprate ocBoeHUs yueOHON IUCHUIIMHBI 00yYaroUiCs J0I2KeH 3HATh:

- OCHOBHBIE IIOJIO)KEHHsI OMOJIOTMYECKUX TEOPHH M 3aKOHOMEPHOCTEH: KIIETOYHOM
TEOpHUH, BOJIIOLMOHHOTO yueHus, yuyeHus B.M.Bepnanackoro o 6uocdepe, 3akonsl I.Mennens,
3aKOHOMEPHOCTEN U3MEHUYNBOCTH U HACJIEICTBEHHOCTH;

- CcTpoeHME U (YHKIHMOHUPOBAHUE OHOJOTMYECKHX OOBEKTOB: KJIETKH, T'€HOB H
XpOMOCOM, CTPYKTYpPbI BUJa U SKOCUCTEM,;

- CYUIHOCTh OMOJIOTMYECKHX MPOIIECCOB: PA3MHOMXEHHUS, OIJIOAOTBOPEHHUS, ACHCTBHS
UCKYCCTBEHHOTO M €CTECTBEHHOro  0oTOOpa,  (OpMHpPOBAHHE  MPHUCIOCOOIECHHOCTH,



MIPOUCXOXKICHUE BUOB, KPYTOBOPOT BELIECTB M MPEBPALICHUE SHEPTHH B KIETKE, OpraHu3Me, B
IKOCHUCTEMax U Ouocdepe;

- BKJAQA BBIJAIONIMXCA (B TOM UHCJIE OTEYECTBCHHBIX) VYUEHBIX B Pa3BUTHE
OMOJIOTUYECKON HAYKH;

- OMOJIOTUYECKYIO TEPMHHOJIOTHIO U CUMBOJIUKY.

OcBoenne conepxanusg ydeOHOW muctuIuHbl «buonorus» oOecreynBaeT JOCTHUKEHUE
CTYICHTaMH CJIEIYIOUINX PE3yJIbTaTOB:

JINYHOCTHBIX:

— c(OopMHPOBAaHHOCTh YYBCTBA TOPJIOCTH W YBaXEHUS K HUCTOPHH W JIOCTHXKCHUSIM
OTEUYECTBEHHON OMOJIOrMUECKON HayKU;

— TPEACTABJICHUS O [EIOCTHONW €CTECTBEHHOHAYYHON KapTHHE MUPA;

— MMOHMMAaHKE B3aMMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, WX BJIMSHHS Ha
OKPYXAIOIIYIO Cpey, SKOHOMUYECKYIO, TEXHOJIOTHUECKYI0, COIMABHYIO0 U STHYECKYIO C(heph
JEeITeTbHOCTH YeJIOBEKa;

— CIOCOOHOCTH WCTOJB30BaTh 3HAHHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE
MHpa B 00pa3oBaTeIbHON U TPO(PECCHOHAIBHON JAEITeIbHOCTH;

- BO3MOXHOCTH HMH(POPMAIMOHHOW cpensl sl oOecrnedeHus TpPOJTyKTUBHOTO
caMm000pazoBaHUS;

— BIIQJICHUE KYJbTYPOU MBIIIUICHUS, CHOCOOHOCTH K 000OIIEHNTO0, aHATIN3Y, BOCITPUSITHIO
nHpOpMAIUY B 00JIACTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IEJTH M BHIOOPY MyTEH €€ JOCTHKEHUS
B npodeccroHalbHOM cdepe;

— CIOCOOHOCTH PYKOBOJICTBOBATHLCS B CBOCH JIEATETFHOCTH COBPEMEHHBIMU TIPUHITUITAMHU
TOJICPAHTHOCTH, IHAJOra W COTPYIHHYECTBA, TOTOBHOCTh K B3aUMOJICHCTBUIO C KOJUIETaMH,
paboTe B KOJJICKTHBE;

— TOTOBHOCTb HCHOJIb30BaTh OCHOBHBIE METOJbI 3AIUTHI OT BO3MOJXKHBIX MOCIEICTBUN
aBapuii, karactpod, CTUXUUHBIX OCICTBUIA,

— o0JlajlaHne HaBbIKaMK 0€301acHOM paboThl BO BpeMsl MMPOCKTHO-UCCIIEA0BATEIbCKON 1
AKCIEPUMEHTAJILHOM NEATENIbHOCTH, IIPHU UCIIOJIb30BAHNH JTA0OPAaTOPHOTO 000PYIOBAHMS;

— CMOCOOHOCTh HCIIOJIb30BAaTh MPUOOPETEHHBbIE 3HAHUS M YMEHHUS B IPaKTUYECKOU
NEeSITeIbHOCTH W TOBCEAHEBHOW >KWM3HU s COOMIOACHUS Mep NpO(UIAKTUKUA OTPaBIICHUH,
BUPYCHBIX U JIpyrux 3a00JIeBaHMi, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHUs, alIKOroJiM3Ma,
HapKOMAaHHHM); IPABUJI IOBEJICHUS B IPUPOJIHOM cpelie;

— TOTOBHOCTh K OKAa3aHHUIO IEPBOI MOMOIIM IpH TpaBMaX, MPOCTYAHBIX M JIPYTHX
3a00JIeBaHUSIX, OTPABIICHUSAX MMUILIEBBIMU MTPOTYKTAMU;

MeTanpeIMeTHbIX:

— OCO3HaHHE COIMAIILHON 3HAUYMMOCTH CBOEH Mpodeccuu/crnennansHoCTH, 00Iaaanmue
MOTHBAIUEH K OCYIIECTBICHUIO MPOPECCUOHANTBHOMN AEATEIbHOCTH;

— TOBBIIIEHUE HHTEIUIEKTYaJbHOTO YPOBHS B MPOLECCE M3YYEHHUS OHOJIOTUYECKUX
SIBJICHUM;

— BBIIAIOIIUXCS JOCTHXKEHUI OUOJIOTUH, BOIIEIINX B 00IIEYEIOBEYECKYIO KYIBTYPY;

— CIIO)KHBIX M TPOTUBOPEYMBBHIX IYyTE€H Pa3BUTHS COBPEMEHHBIX HAyYHBIX B3TJISOB,
UJeH, Teopuil, KOHIEMINH, TUIOTEe3 (O CYIIHOCTH M MPOUCXOXKACHUHU JKU3HH, YEIIOBEKa) B XOJIe
paboThI ¢ pa3NIUYHBIMU UCTOYHUKAMU HHPOPMAIHH;

— CIOCOOHOCTh OPraHU30BBIBATh COTPYAHUYECTBO €IMHOMBIIUICHHUKOB, B TOM YHUCIE C
HCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAITHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

— CImocOOHOCTh TMOHUMATh MPUHIUIBl YCTOWYMBOCTH U MPOTYKTUBHOCTH >KHBOU
MPUPOABI, MYyTH €€ W3MEHEHMs MOJ BIMSHHUEM aHTPOMOTEeHHBIX (PAKTOPOB, CHOCOOHOCTH K
CUCTEMHOMY aHallM3y TJIOOATBHBIX OJKOJOTHUECKUX MpoOJIeM, BOIMPOCOB  COCTOSHUS
OKpPYKaIOIIeH Cpebl U PAllHOHATHHOTO UCTIOIB30BAHUS TIPUPOTHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBATH MECTO M pOJIb OWOJIOTUYECKUX 3HAHUN B MPAKTHYECKOU
JeSITeNLHOCTH JIIOJICH, pa3BUTHUH COBPEMEHHBIX TEXHOJIOTHI;

— OTPEEINATh )KUBbIE OOBEKTHI B IPUPOJIE;



— TPOBOJUTH HAOMIOACHHUS 3a SKOCHCTEMaMHU C IENbI0 MX OINHUCAaHWUS W BBISIBICHUS
€CTECTBEHHBIX U AaHTPOTIOTEHHBIX U3MEHEHUH;

— HaxOJUTh M aHATH3UPOBATH MHPOPMAITUIO O KUBBIX 00BEKTAX;

— CIIOCOOHOCTh TPHMEHATH OHMOJOTUYECKHE W JKOJOTHYECKHWE 3HAHWsS Ui aHanu3a
MIPUKIIATHBIX TPOOJIEM X03SIIICTBEHHOH eATeIHbHOCTH;

— CHOCOOHOCTHP K CaMOCTOSTEIIEHOMY TIPOBEACHUIO HCCIICIOBAHHM, MOCTAaHOBKE
€CTECTBEHHO-HAYYHOTO JKCIIEPUMEHTA, HMCIOJb30BAaHUI0 WHOOPMAIMOHHBIX TEXHOJIOTHH st
pelieHusl HayuyHbIX U MPo(ecCHOHATBHBIX 33/1a4;

— CHOCOOHOCTh K OIIGHKE ITHYECKUX ACIICKTOB HEKOTOPBIX HCCJICIOBAaHUN B 00JIacTH
OMOTEeXHOJIOTHH (KJIIOHHPOBAHKE, UCKYCCTBEHHOE OILIOIOTBOPEHHCE);

npeaIMeTHbIX:

— cOpPMHPOBAHHOCTH TMPEACTABICHUN O POJIM U MecTe OWOJOTHU B COBPEMEHHOM
Hay4YHOU KapTHHE MUPA;

— TIOHUMaHUE poJin OHOJOTHH B (POPMUPOBAHUHU Kpyrozopa u (YHKIIMOHAIBHOM
TPAaMOTHOCTH JJI PEIISHUS TPAKTUUYECKUX 3a]1aY;

— BJAJICHUE OCHOBOIOJATAOIINMU MOHATUSMH M TIPEICTABICHUSIMUA O >KUBOU MPUPOJIE,
€€ YPOBHEBOW OpraHU3alii U SBOJIIOIUY;

— YBEpPEHHOE T0JIb30BaHUE OMOJOTUYECKON TEPMUHOJIOTHEH U CUMBOJIUKOM;

— BJIQJICHHE OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHUS, WCIOJIB3YEMBIMU TIPH
OMOJIOTMYECKNX HCCIICIOBAHUSIX JKHUBBIX OOBEKTOB M DIKOCHUCTEM: OTMHCAHHUEM, H3MEPECHHEM,
MIPOBEJCHUEM HAOIIOACHUI;

— BBISIBJICHHE M OIIEHKA aHTPOTIOTCHHBIX U3MEHEHUH B IPUPO/IE;

— c(OpMHUPOBAHHOCTh YMEHUM OOBSCHATH PE3YJIbTaThl OMOJOTMYECKUX IKCTIEPUMEHTOB,
peliaTh IeMeHTapHble ONOJIOTHYECKUE 3a]auu;

— c(OpPMHPOBAHHOCTh COOCTBEHHOW TIO3WIIMM TI0O OTHONIIECHHIO K OHMOJOTHYECKOMN
nH(pOopMaLKH, IOTy4aeMOM U3 pa3HbIX HCTOYHUKOB, INI00aIbHBIM SKOJIOIMUYECKUM MpoliemMaM 1
MYTSIM UX PELICHHUS.

[IporpammucT mopkeH oOnagaTh OOMIMMH KOMIETEHIIUSMHM, BKJIIOYAOIIMMU B CEOst
CIOCOOHOCTB:!

OK 1 BeiOupare cnocoObl pemeHust 3amad  MpoPEeCCHOHANBHOM AESTEIbHOCTH,
MPUMEHHUTENHHO K Pa3JIMUYHBIM KOHTEKCTaM.

OK 2 MHcmonb3oBaTh COBpPEMEHHBIE CpPEICTBA IMOWCKA, aHAIM3a W HHTEPHpPETAlUuU
uHdopmMauud ¥ HUHPOPMAIMOHHBIE TEXHOJOTMM IS BBINOJHEHHS 33Ja4d MpodecCHOHaTIbHON
NeSITeIbHOCTH.

OK 4 DddexkTnBHO B3aMMOIeHCTBOBATh M pabOTaTh B KOMaH/IE.

OK 5 OcymiecTBasSTh YCTHYIO U NMUCBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYIapCTBEHHOM
s3pike  Poccuiickoit denepanuu ¢ yueTroM OCOOEHHOCTEW COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OKGO6IIposBIATh IpaxkaaHCKO-TATPUOTHUECKYIO TO3UIIUIO, IEMOHCTPHUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE TPAJUIIMOHHBIX OOIIEUETOBEYECKHX IIEHHOCTEH, B TOM YHCIE C Y4eTOM
rapMOHU3ALUU MEKHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOILIEHUH, MPUMEHSATh CTaHIAPTHI
AHTUKOPPYNLMOHHOTO TIOBEACHMUS.

OK 7 CopelicTBOBaTh COXPAHEHHUIO OKpYXKaIOIIEH cpenbl, pecypcocOepeskeHmo,
MPUMEHATh 3HAaHUS 00 W3MEHEHWM KIMMaTa, MPUHIUIB OEpeKIMBOTO MPOU3BOJCTBA,
3¢ dEeKTUBHO AeCTBOBATH B UYPE3BBIYAMHBIX CUTYAIUSX.

OK 9 TIlomp3oBaThcsi mpodeCCHOHATBHONW JOKYMEHTAllMe Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHON JUCITATLIAHBI

Bun yueOHoii padoTbl O0bem yacoB
MaxkcuMmasbHasi ydeOHasi HATpy3Ka (Bcero) 22
Oobs13aTesibHAS ayIUTOPHAsI y4eOHAas HATPY3Ka (Bcero) 22
B TOM YHCJIE:
TEOPETUUECKHUE 3aHATHS 12
MPAKTUYECKHUE 3aHATHS 6
JlaGopaTopHble 3aHITHS 4
CamocrosiTesibHas paGoTa o0yualouierocs (Bcero) -
IIpomexyrounas arrectanus: B popme nuddepeHIrpoBaHHOrO 3a4eTa 2 ceMecTp




2.1 TemaTH4ecKuii NJIAH U coJepKaHNe Y4eOHOI AUCHUITUHBI «Buosorus»

KoJymyecTBo OcBan
4acoB Ba€MbI
. 2 = - e Ypose
Ne HaumenoBanue 3aHATHH, ﬂaﬁopaToprle H E[ E ; TpeﬁoBaHHe K pe3yJbTaTaM O0CBOCHHUS SIeMEH Hb
@ s =
3aHA NpaKTUYeCKue 3aHATHH, CAMOCTOATEIbHA s |2 = =3 AUCIHUTIMHBI T 0CBOEH
THS padora o0y4aromuxcs g |E=5ELH
2 |FE52EH KoMIe | Msi*
=
z ‘E % TeHIH
= i
1kypc 2cemecTp
Paznen 1. Kiaerka — crpykrypHo-QyHKuUMOHA bHasi | 4
CAUMHUIIA ) KUBOI'O
Tema 1.1. BuoJjorust KaxK HayKa. Oowmasn 2 JlocTikeHue pe3ynnbTaToB: chOPMUPOBAHHOCTD IPEICTABICHUH O 1
C _ pony 1 MecTe GHOJIOTHHU B COBPEMEHHOM Hay4yHOH KapTHUHE MUPa;
XapaKkTepuCTHKA KU3HU. LTPYKTYPHO TIOHUMAaHHUEe POJI OHONOTHH B (POPMUPOBAHUM KPYro3opa U
(l)yHKHIrIOHa.IIbHaSl OpraHu3anvs KJI€TOK (bYHKIMOHANBHOI I'PaMOTHOCTH JI/Isl PEILECHHUs IPAKTHYECKHX 3a71ay;
1 | buonorus kak Hayka. OOmas XapaKTEPUCTHUKA 2T HNOHMMAaHHUE B3aUMOCBSA3H M B3aUMO3aBHCHMOCTH €CTECTBEHHBIX OK 2,7

KU3HU.
PaznooOpasue Oumocucrem. OOmas xapakTepHUCTHKA
YKU3HU, CBOMCTBA KUBBIX CUCTEM.

Crpoenune u (yHKIIUU KIETKH .

Knerounas Teopusi. OCHOBHBIE MOJIOKEHUS

COBPEMEHHOM KJIETOYHON TEOPHH.

Huromnasma. Iluto3oms. [{utockener. CTpoeHue u
(GyHKIMH OJTHOMEMOPaHHBIX OPTaHOUIOB KJIETKH.
Crpoenue u GyHKIIUHA HEMEMOPaHHBIX OPraHOUIOB
KJIETKU
Bupycsl. baktepun. OOmas xapakTepUCTHKA.
[Tonsitne mramm. Bupycel u 6akTepuu: cXOJICTBa U
paznuuus

HayK, X BIMSHUS Ha OKPYXKAIOLLYIO CPEY, 3KOHOMUUYECKYIO,
TEXHOJIOIMYECKYIO, COLMAIIBHYIO U STHYECKYIO Cepbl AesTEeIbHOCTH
YEeJIOBEKa;

MPEJCTaBICHH O LIEJIOCTHOM €CTeCTBEHHOHAYYHOI KapTHHE MHpA.
3HaTh: CTpOeHUE U (PYHKIIMOHHUPOBAHUE OUOIOrMYECKHUX 00BEKTOB!
KJIETKH, TEHOB M XPOMOCOM, CTPYKTYPbI BUJIa H 3KOCHCTEM.

YMeTh: 00BSICHITD posib Ouosioruu B POPMUPOBAHUH HAYIHOTO
MHPOBO33PEHHSL.

3HaTh: 0 pa3Hoodpasuu OuocucreM. OpraHu3anuio GHOTOrHYSCKUX
chcTeM. YPOBHHU OpraHU3aIllKd OMOCHCTEM: MOJIEKYIISIPHO-
TE€HETUYECKHHA, OpraHOUIHO-KIETOYHBIH, OpraHN3MEHHBIH,
MONYJSIIMOHHO-BUIOBOH, SKOCHCTEMHBIH (OMOreoneHOTHUECKHA),
6uocdepusiii. Hayku, nsydaronrue Ouonornieckre 00beKThl Ha
Pa3HBIX YPOBHSX OpraHU3aLMH )XU3HH. bruonornyeckyro
TEPMUHOJIOTHIO U CHMBOJIMKY

VMeTh: 1aBaTh OOIIYI0 XapaKTePUCTUKY )KU3HH, OIHCHIBATH
CBOICTBA UBBIX CHCTEM; IIPOLIECCHI, IPOMCXOAILIME B OHOCHCTEMaX
3HaTh: XUMHYECKUH cocTaB KIeTKU. Heopranudeckue BemecTsa
KJIETKH, UX OHOJIOTHYECKYIO POJIb.

OpraHuyecKkue BelecTBa KIETKH. bronornieckue nonumeps.
Benku. Crpykrypa u GyHKUMH OeTKOBOW MOJNEKYIbl. PepMEHTHI,




NPUHIMI UX JeHCTBUS. YTieBoabl. buonornueckne GyHKnmm
YIIIEBOZIOB.

Jlumuaer. O0mmii man crpoenus. I'unpodmisHO-rHApodoOHEIe
cpoiicTBa. Kitaccudukanus muminos. bruonorndeckue GpyHKmm
uaaoB. ATO.

Crpoenne monexyinsl AT®. bronornaeckne ¢pynxnmun ATO3HaTh:
OCHOBHBIE TIOJIO)KEHHST OMOJIOTMIECKUX TEOPUH M 3aKOHOMEPHOCTEHA.
Knerounyto teoputo (T. [lIBann, M. IlIneiinen, P. Bupxos).
OCHOBHBIE NOJIOXKEHUS] COBPEMEHHOI KIIeTOUHOH Teopuu. Turmsl
KJIETOK: 9yKapHOTHYECKasl U MpokapruoTudeckas. CpaBHUTEIIBHYIO
XapaKTEePUCTHUKY KIETOK SyKaphoT (pacTHUTENBHON, JKUBOTHOMH,
rpuoHO#). CTpoeHHe MPOoKapHOTHIECKOi KieTki. OcoOeHHOCTH
CTPOCHUSI TeTepOTPOGHON 1 aBTOTPO(HOH MPOKAPUOTHIECKHX

kieTok. CTpoeHue mia3mMaruueckoil MeMOpaHbl. TpaHCIIOPT BELECTB

yepes MiIa3MaTHuecKyt0 MeMOpaHy: TACCUBHBIN U aKTHBHBIH.
DHIONMTO3: MMHOIUTO3, (aroruros. Dx301uTo3. O60I0UKa WIN
KieTo4yHast creHka. CTpYKTypy U GYHKIMH KIETOYHOMH CTEHKH
pacreHui, rpu6oB

3Hatb: [{uromnasma. [utozons. Lurockener. OnHoMeMOpaHHBIE
OpraHoOMABl KJIETKH: SHomIazmMaTnyeckas cerb (JI1C), anmapar
Tonbmxu, TM30COMBI, HEPOKCHCOMBI, BAKYOIH PAaCTHTEIBHBIX
kieTok. Crpoenue u GpyHKIMM 0OHOMEMOPaHHBIX OPraHOMIOB
kietku. Kinerounstii cok. Typrop.

TMomyaBTOHOMHbIE OPraHOMIIBI KJIETKH: MUTOXOHIPHH, TUIACTHIbL:
XJIOPOIIJIACThI, XPOMOILUIACTI, JTEHKOILIACTBI, UX CTPOCHHUE U
¢GyHkuuy. SepHblii anmnapar KJISTKU, CTPOSHUE U (QYHKIUH.
HememOpaHHbIe OpraHOUAbl KJIETKH: pUOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIH 1IeHTp. OpraHoM/Ibl ABMKEHUS: PECHUYKH U KI'YTHKH.
CrpoeHue 1 QyHKIIMM HEMEMOPaHHBIX OPTaHOUIOB KIICTKH
3HaTh: 3aKOHOMEPHOCTEH N3MEHUMBOCTH U HACIIEICTBEHHOCTH;
cTpoeHue U HyHKIMOHHPOBAHUE OUOIOrMYECKIX 00BEKTOB: KIETKY,
TEHOB U XPOMOCOM.

Bupycel — HexsieTouHbIe GOPMBI KU3HU U 00U aTHBIC TTAPA3UTBL.
CTpoeHHe NPOCTHIX U CII0XKHBIX BUPYCOB, PETPOBUPYCOB,
6akrepuodaros. XKuznennsiii uuki JJHK-coneprkaiux Bupycos,
PHK-copepxamux BupycoB, 6akrepuodaros. BUY, remarur
YeJIOBeKa.

Baxrepuun. O6uryro xapakrepuctuky. [lonstue mramm. Cxoncrea u
pa3IMYHsi BUPYCOB M OAKTEpHM:

Tema 1.2. CTpykTypHO-pyHKIIMOHATBbHBIE (AKTOPLI
HacJieAcTBeHHOCTH. O0OMeH BelecTB U NpeBpalieHue
JHEPIruHu B KJieTKe. . ZKn3HeHHbIH NMKJI KI1eTKH. MHTO3.




Meiio3

2 CtpoeHre XxpoMocoM. XpOMOCOMHBII HA0OP KIICTOK, 2T 3Hath: CrpoeHHe XpoMOCOM. XPOMOCOMHBIH —Habop KIIETOK, OK 1,2
TOMOJIOTMYHBIE M HErOMOJIOTMYHBIE XPOMOCOMBI, TaIUIOMIHBIA U
TOMOJIOTHHBIC X HETOMOJIOTHHHBIC XPOMOCOMBI, mumutonHbil  Habop. Hyxnmewnosere xmcmorsl. JJHK u  PHK.
TaryIOUIHbINA U AUTIIOUAHBII Ha60p. HYKJIGI/IHOBI)IC Crpoenne HyKIeHMHOBBIX KucnoT. Hykneoruasl. KommnemenTapHsie
KUCIOTEL. I[HKI/I PHK. aszoructele ocHoBauus. [lpaBmno Yapragda. Crpykrypy JAHK —
Peakiui MaTpUIHOTo cuHTe3a. [IpHHIHT JBOWHas crmpanb. MecToHaxoxk/eHHe 1 Ouonoruueckue (QyHKIun
: JHK. THK-3kcnieptusy. Bunsr PHK. ®ynkiyun PHK B knetke
KOMIUUIEMCHTAPHOCTH B PCAKIIUAX MATPHUIHOTO 3nate: Marpuunsii cuntes JHK — perummkanusa. IlpuHummnst
cuHTesa. YciaoBus duocunTesa 0esika. ACCUMMIIALIMS permukanun JIHK. Mexanusm permukanuu JIHK. Penapanus JTHK
6 (nopemnekaTuBHas, MOCTpEIUICKAaTHBHAs). Peakumu MaTpUYHOrO
1 TACCUMAJTBINS — IBE CTOPOHBI META00IM3MA. cuHTe3a. [IpHHINIT KOMIZIEMEHTApHOCTH B PEaKUUSIX MaTPUYHOrO
Tumer oOMeHa BCUICCTB. cuate3a. JIHK wu rensl. ['eHeTWueckuid KON, €ro CBOMCTBA.
HepBI/I'-IHHﬁ CUHTE3 OPTaHUYECKUX BEIIECTB B Tpanckpunms — matpuuselid cuaTe3 PHK. Tpancnsauus u e€ sramsl.
xetke. TnacTuueckuii o6Men. DOTOCHHTES VcnoBus Omocunresa Oenka. Crpoenne T-PHK u xomupoBanme
: : : aMUHOKHUCIOT. Pons pubocoM B GuocunTe3e Genka.
XeMOCHHTE3. AH33p06HBII>'I 3HepFeTI/ILIeCKI/II71 0oOMeH. 3Hatb: Tunsl oOMeHa BelecTB: aBTOTPO(QHBII U reTepoTpodHbIH,
AHa3p06HBIe OpFaHI/ISMLI. KHeTOIIHBIﬁ HI/IKJ-I, ero 33p06HBIﬁ n aHaBp06HLIﬁ. SHCPFG’TI/I‘ICCKOC obecrieueHne KIETKH:
TePHO/IBL H PEeryIIsLus Mutos. Meiios npespamenne ATO B oOMeHHBIX nporeccax. DepMeHTaTHBHbIIH
: : XapaKTep peaklui KJIETOYHOro MeTabomu3Ma
3HaTh: O MEPBHMYHOM CHHTE3€ OPraHHUYECKHX BEILECTB B KIETKE.
IInacrnueckuit odmen. dotocunre3. XemocuHTe3.  AHa’POOHBII
SHepreruueckuii oOMeH. AHa3poOHble oOpraHu3Mbl. bpoxeHue,
aBTOTPOGHBIE M TeTepoTpodHBIH THI NHTaHUA. AHa’pOOHBIE
MHKPOOPTaHU3Mbl ~ KaKk  OOBEKThl ~ OHMOTEXHOJOIMH.  JTambl
SHepreTuueckoro obmMeHa. I'numkonus. buonormyeckoe okHCIeHHE,
WIN KJIETOYHOe JbIxaHue3HaTh: KieTouyHBIN LUKII, €ro mepuoabl U
peryisuusi. Tepuonst uHTEpQa3kl ux 0COOEHHOCTH.
Juddepennmanys KISTKH M apecT KIETOYHOro Iukia. Jlenexue
KIeTkd — MuTo3. CraiuM MMTO3a M IIPOUCXOISIINE MHPOLECCHI.
Kapunokunes u nurokunes. buonoruueckoe 3Hauenue Muto3a. Meiios
— penykuuoHHoe Aenenue kietTku. Cragun Meiiosa. Meiio3 — ocHOBa
MnojioBoro pasmMHokeHusa. lloBemeHnme XxpomocomM B Meiose.
Kpoccunrosep. buonorudeckuii cmbicn Meiio3a. Dddexts Meiiosa.
Meii03 B )KU3HEHHOM IIHKJIE OPraHU3MOB
Paspnen 2. Crpoenue u GpyHKIMH OpraHu3mMa
Tema 2.1. Crpoenne opranusma. OHTOreHe3 pacTeHHMii,
JKUBOTHBIX M 4€JI0BCKA
3 O,HHOKHGTO‘IHLIC OpraHI/I3MLI. MHOFOKJ'I@TOLIHBIC 2’1‘ 3HaTh OCHOBHBIE ITOHATHS: OHHOKJ'ICTO‘IHLIC OpraHUu3MBbl. OK 2,4

OpraHu3MBbl.

KononnansHable oprann3Mel. MHOTOKIETOUHBIE OPTaHU3MBL.
B3anmocBs3b yacTeil MHOrOKJIETOYHOr0 opranuzma. OyHkuust.
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DyHKIUS.

OpraHbl ¥ cUCTEMBI OPTaHOB. AMIMapaThl OPraHoB.
I'omeocTas opranu3Ma U €ro mojep kaHue B mporecce
KHU3HEEATETbHOCTH.

@DYHKIMOHAJIbHAS CHUCTEMA OpraHoB. TKaHU pacTeHUIl.
Txanu )KMUBOTHBIX U YenoBeka. OpraHbl pacTeHUH.
OpI‘aHBI " CUCTEMbBI OPraHOB JXMBOTHBIX U YCJIOBCKA.
3HaYEeHHE OTOPHI, TBMIKEHUS, TUTAHUS, TbIXaHHUS,
TPAHCIIOPTa BEIICCTB, BBIACIICHUSA, 3allIUThI. 3Hayenne
MIPOABJICHUA Pa3ApPa)XKUMOCTHU U PErYIALIUN

@opmMbl  pa3MHOKEHHUSI OpraHu3moB. becnosioe wu
MOJIOBOE pa3MHOKeHHE. OHTOre€HEe3 PaCTEHUI.
[Tepuonapl oHTOTEHE3a pacTeHUI

I'amerorenes y )kuBOTHbIX. CriepMaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KIETOK.
OnooTBOpeHNE U SMOPHOHATBHOE Pa3BUTHE
KUBOTHBIX. [lapTeHOorenes. DMOpuoreHes

Poct u pazButue kuBOTHBIX. [TocTIMOpHOHANHHBIH
nepuo. [IpssiMmoe u Henpsimoe pa3BUTHE.

Oprasbl 1 cHCTeMbI OpPraHoB. Anmapats! opranos. 'omeocras
OpraHu3Ma M ero MOJIep)KaHue B IPOLIECCE KU3HEIEATEIbHOCTH.
3Hath: DYHKIIMOHAIBHYIO CUCTEMY OPraHOB. TKaHH PACTCHUH.
TxaHuM KHUBOTHBIX 1 YenoBeka. Opranbl pacreHnii. Oprausl 1
CHCTEMBI OPTaHOB JKMBOTHBIX U Y€JI0BEKa. 3HAUCHHE OIIOpPHI,
JBIDKCHUSI, TIMTAHMS, JbIXaHUsI, TPAHCIIOPTA BEIECTB, BBIICICHNUS,
3anIuTHL. 3HaYeHUE TPOSIBIICHNUS PAa3PaKUMOCTH 1 PETYISIUH
3HaTh: POpMBI pa3MHOXKEHUS OpraHu3MoB. becnonoe u nonosoe
pa3sMHOXeHHe. Bujipl 6ecrionoro pa3sMHOXKEHHs: IPOCTOE AEJICHUE
HaJIBOE, TOYKOBAHHE, PA3MHOXKEHHE CIIOPAMHU, BETETATHBHOE
pa3MHOXKeHHE, (hparMeHTanus, KiIoHupoBanue. [lomoBoe
pa3sMHOXXEHHE.

3Hatb: ["amerodut u ciopodut. PasmuoxkeHwe n pa3BuTHe
BoJZiopociiell. Pa3MHOKeHNE 1 pa3BUTHE CIIOPOBBIX PACTEHHI.
Pa3mHoxeHune u pa3BuTHe ceMeHHBIX pacteHuid. Poct. Ilepuoast
OHTOTEHE3a PACTEHUH

3HaTh: ["amMeTorenes y ;kuBOTHBIX. CriepMaTOreHes U OOreHes.
Crpoenne noynoBsIx kierok. OMmIonoTBopeHne u SMOpHOHAIBHOE
pa3BUTHE XKUBOTHBIX. [lapreHoreHe3. OMOpuoreHes (Ha npuMepe
naHueTHuka). Craauu sMOpHoreHesa

Pocr u pa3sutue xuBoTHBIX. [TocTamMOpronaneHbli nepuox. [psimoe
U HempsiMoe pasButHe. Pa3Burue ¢ Meramopho3oM y
0eCII03BOHOYHBIX M II03BOHOUHBIX KUBOTHBIX. CTagun
HOCT3MOPHOHAIBHOIO Pa3BUTHUS Y XKMBOTHBIX M YesioBeKa. [lepuost
OHTOTEeHe3a yeloBeka. bronornyeckoe cTapeHne 1 CMEPTb.
I'eponTonorus

Tema 2.2. 3akoHomepHOCTH HacjieqoBanus. CuenjieHHoe 4
HacJIeIOBAHHUE IIPU3HAKOB. 33KOHOMepHOCTI/I
HU3MCHYMBOCTH
4 2T 3Hatbh: OCHOBHbIE TEHETHYECKUE MIOHATHUS U CUMBOJIBL. ['eH. OK 2,4

I'eneTnka Kak Hayka O HacCJIEICTBEHHOCTU U
W3MEHYMBOCTU OPraHU3MOB.

3aKOHOMEPHOCTH 00pa30BaHMs TaMeT. 3aKOHHI [
Mennens.

I'enoTnm kKak 1enocTHas cucTeMa. MHOKECTBEHHOE
nelicTBue reHoB. 3akoHsl T. Moprana.

I'enernka nona. XpoMOCOMHBIN MEXaHU3M
OIIpEAEIICHUS 10JIA.

Hacnenosanue npusHakoB, CUEIUIEHHBIX C ITOJIOM

T'enorun. ®enorun. AnenbHbie reHbl. ATbTEpHATUBHbIE MIPU3HAKH.
JloMUHaHTHBIH U perlecCHBHBIN NpU3HaKU. ['omo3urora u
rerepo3urora. Yucras nunust. ['ubpumpl. OCHOBHBIE METO/IBI
TEHETHKU: THOPUIONIOTHYECKHH, LINTOIOrMYECKUE, MOJIEKYIISIPHO-
TeHETHYECKUe

3HaTh: 3aKOHOMEPHOCTU 00pa3oBaHus raMeT. 3akoHbl ['. Mennens:
MouorubpunHoe ckpenBanue. [IpaBuiao TOMHHHPOBaHHUS. 3aKOH
€IMHO00pa3Hsl EPBOro MOKOJICHHUS. 3aKOH PACIICTUICHHS
npHu3HaKoB. L{uTonornueckne 0CHOBEI MOHOTHOPHITHOTO
CKpelIMBaHMs. [ HII0Te3a YUCTOTHI raMeT. AHAIU3UPYIOIee
ckpenBanue. JJuruopuaHoe ckpeupBaHie. 3aK0H He3aBUCHMOTO
HaclieJoBaHMs Npu3HaKoB. [TonmuruOpuaHoe Hacae0BaHUE U ero
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I'eneruka yenoseka. Kapuotun yenoBeka. Meto bl
M3Yy4YEHUsI TEHETUKH YEJIOBEKa.

HacnencrBennsie 3a0051eBaHus Y€JI0BEKA.
B3aumoseiicTBre reHoTuna u cpepl mpu
dbopmupoBarnu heHotumna. FI3SMEeHUYUBOCTH
MIPU3HAKOB.

3axon H.W. BaBunosa.

Buasr mytanmii.

Cenekiusi OpraHu3MOB.

Cenekmus Kak Hayka. ['eTepo3uc 1 ero mpu4nHAbI.
UckyccTBeHHBINH 0TOOD

3aKOHOMEPHOCTH
3HaTh MOHATHSA: [ '€HOTHUIT KaK IeJIOCTHAs cucTeMa. MHOKECTBEHHOE
nericrBue reHoB. [lnefiorponust. MHOXXECTBEHHBIN aylIeU3M.
BsaumoneiicTBue amnensHbIX reHOB. KomoMuHHpOBaHME.
BsaunmMoneiicTBue HeayuenbHBIX TeHOB. KOMILIIEMEHTapHOCTD.
Onmcras. [Tornmepus

3Harb: 3akoHsl T. Moprana. CueruieHHOe HaclieZJoBaHUE T€HOB,
HapyIIeHNe CUETUICHUs.. XPOMOCOMHAs TEOpHsI HACIEACTBEHHOCTH.
T'eneTnueckoe kapTupoBaHue XpoMocoM. Mcronb3oBanne
KPOCCHHTOBEpa JUTS COCTABJICHHUS TCHETHUECKUX KapT XPOMOCOM
3HaTh: XpOMOCOMHBIM MEXaHU3M OIpEeAEICHNUs 11071a. AYTOCOMBI 1
TMOJIOBBIE XPOMOCOMEBI. ['OMOraMeTHBIN ¥ TeTepOraMeTHBIH MOJ.
T'enernueckas cTpykTypa MoioBEIX XpoMocoM. HacnenoBanne
MPU3HAKOB, CLEIUIEHHBIX C ITOJIOM

3Hatb: Kapuorum genoBexa. MeTozpl H3ydeHNs] TeHETHKHU YeloBeKa:
reHealornYeCKHid, OJTU3HEIOBBIH, IIUTOr€HETHIECKHUH,
OMOXMMHYECKHH, MTOMYIISIIMOHHO-CTaTUCTHYeCKUiH. HacnencTBeHHbIe
3a0oJieBaHus YeoBeKa. | eHHbIe ¥ XpOMOCOMHEIE OOJIE3HN YeTIOBeKa.
Bore3Hu ¢ HacneCTBEHHOH NPeIpacioioKeHHOCThI0. 3HaUeHUe
MEAULHCKON 'eHETHKHU B NIPEJOTBPAILECHUN U JICYCHUN
FEHETHYECKHX 3a00JIEBaHMI YeI0BEKa

3Hath: B3aumopeiicTBre reHoTHIIA U cpesibl TIPH GOPMHUPOBAHUN
(enoruna. MamenunBocts npu3HakoB. KauecTBeHHbIE 1
KOJIMUECTBEHHbIE NPU3HAKU. BUIbI N3MEHUMBOCTH: HAC/IEACTBCHHAS
Y HCHACJICACTBCHHAS.

3aKOH FOMOJIOTNYECKUX PAJOB B HACIEICTBEHHOW U3MEHYUBOCTH
(H.. BaBuiioB).

MopaundukanuonHtas, win (peHOTUIHYEcKas K3MEHIUBOCTb. Poib
cpensl B MOAU(HUKALMOHHOM M3MeHunBoCcTH. Hopma peakumu
npu3HaKa. BapuanoHHbIN psa U BapHAaLMOHHAS KPUBasl.
XapaxkTepuctuka MOIU(pHUKAIMOHHON U3MEHYMBOCTH
HacnencrBennast, Wiy reHOTUIMYECKash H3MEHYUBOCTb.
KoMOuHaTHBHAsSE H3MEHYMBOCTb.

MyranyonHass ~ M3MEHYMBOCTh.  Buabl — Myrauumil:  reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. [ [pUuiHbI BOSHUKHOBEHUS MyTaIUi
3uath: Cesekuus Kak Hayka. MeTo/pl CeNeKIIMOHHON paboThI.
T'ereposuc u ero npuunHbl. VickyccTBEHHBINH OTOOP: MacCOBbII 1
WHIUBUIYATbHBIA. DTanbl KOMOMHAIIMOHHOH cenekuun. Copr,
opoya, mTaMM

ANTOpUTMBI pelIeHHe 3a7a4 Ha ONpeIesicHHe BO3MOXXHOTO
BO3SHMKHOBEHUSI HACJIEICTBEHHBIX MTPU3HAKOB IO CEJICKIINH,
COCTaBJICHHE TEHOTHITHYECKIX CXEM CKpPEeIINBaHUSA
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HpaKTI/I‘-IeCKOG 3aasatue No 1 2 p YMers: pelarh dJeMeHTapHble Onosloruueckue 3a1aun. Pemenne OK 1,2
Pelene 3a1a4 Ha OIPECICHIE BEPOSTHOCTH 3a/1a4 Ha OIpEJIeNICHHE BEPOATHOCTH BOSHUKHOBEHHS] 2,4,5,
p p HACJIe/ICTBEHHBIX IIPU3HAKOB IIPH MOHO-, [IU-, IOIMTUOPHIHOM U 7.9
BO3HMKHOBCHUSI HACJICACTBCHHBIX IIPU3HAKOB IIPHA QHAITM3UPYIOIIEM CKPCIIMBAHNH, COCTABICHHE ICHOTHITHIECKAX ’
CICIVICHHOM HacCJI€JOBaHHUH, CLHCIIJICHHBIX C IIOJIOM, CXEM CKpEIMBaHNA
COCTABICHME TeHOTHIIMICCKAX CXEM CKDEIIABAHNSA VYMeThb: pelaTh 31eMEHTapHbIe GHOIOrHYECKHE 3314l — HEOOXOIUM
per 1oA60p reHeTHYECKHX 33/1a4 Ha ONPE/ICNIEHUE BEPOSTHOCTH
BO3HUKHOBEHHS HACJIEJICTBEHHBIX IPH3HAKOB IIPU CLETIEHHOM
HacJe0BaHUN Y PACTEHHI
Paznea 3. Teopus 3Bo1I01IMM 2
Tema 3.1. HcTopusi 3BOJIIOIMOHHOIO YYEHUSI. 2 1
Mukpo3soawuus. Makpossoawuusi. Bo3HuKHOBeHne U
pa3Burtue ;ku3HU Ha 3emJie. IIpoucxoxkaenue yejioBeka —
AHTPONOIeHe3
6 HepBHe SBOJIFOIIMOHHEIE KOHIENIINN. POob 2T 3Hatb: [lepBble YBOMOIMOHHBIE KOHIIENINH. | "pagyanicTiudeckas OK 2,4 1

ABOJIIOIIMOHHON Teopuu B GOPMUPOBAHNUN HAYUHOMH
KapTUHBI MUpa

MuKpO3BOIIONUS U MAKPOIBOJIOLHS KaK 3TaIbl
3BOJIIOIIMOHHOTO Tpouecca. [lomymsmus kak
AIIEMEHTapHas €IUHHUIA SBOIIOIUH.

JIBkymue cuitbl (paKkToOphl) IBOJTIOIIHH.
MyTanuoHHBINA IPOLECC U KOMOMHATUBHAS
W3MEHYMBOCTh. Murpanus. M3omsmus nomysumii:
reorpaduueckas (MpoCTpaHCTBEHHAs),
Oonosornueckast (pernpoyKTUBHAS).

EcrecTBeHHBIN 0TOOP — HaNpaBIAOMUNA (HaKTOp
sBosonK. bopb0a 3a cyriecTBoBaHHE Kak MEXaHU3M
JIEMCTBHS €CTECTBEHHOTO 0TOOpa B MOMysAusax. Bun
U ero kpurepuu (npusHaku). BumooOpazoBanue Kak
pe3yIbTaT MUKPOIBOIIONNHA. MaKpO3BOTIOIHS.
@DopMBI 1 OCHOBHBIE HAIIPABIICHUSI MAKPOIBOIIOIIUT
(A.H. CeseprioB). [yt noctmxeHus
OMOJIOTHYecKoro mporpecca: apoMopdos,
uaroaganTamnus, odmas aereHeparus. Metoabl

sBomononHas koHuenuus JXK.b. Jlamapka. JIBrkyiye cuitsl
spomonu. Kpearnonnsm u tpanchopmusm. Cucremarnka K.
JIvnHes u e€ 3HaYeHHe 1711 GOPMHUPOBAHUS UICH SBOJIFOLUN
Ipenmnochlky BOSHUKHOBEHYS JapBUHU3MA. DBOJIIOLHUS BUIOB B
npupoze. bops6a 3a cymecrsoBanue. EcrecTBeHHbIH 0TOOD.
JluBepreHuus NpU3HakoB U BuooOpasoBaHue. OCHOBHbIC
MOJIOXKEHHsI CHHTeTHYecKoi Teopun 3Bomronun (CTD). Poib
9BOJIFOLIMOHHON T€OpHHU B ()OPMUPOBAHUU HAYIHOH KAPTHUHBI MUPa
3HaTh: MUKpPO3BOIIOIHUSA 1 MAKPO3BOJIOLHS KaK TaIbl
9BOJIFOLIMOHHOI'O Iporiecca. [ eHeTHYeCKHUe OCHOBBI 3BOMIOLIH.
Myranuu 1 KOMOMHAIK KaK JIEeMEHTAapHbII 9BONMIOLIMOHHBII
Marepuail. [lonysasnus Kak s1eMeHTapHas eMHNLIA IBOJIIOLIIH.
JBmxymme cuibl ((haxTopbl) 3BoaroLUH. MyTaIlOHHbIH Iporiecc U
KOMOWHATHBHAsI U3MEHUYUBOCTh. Murparst. V30msiys momysisiiuii:
reorpaduyeckas (IPOCTpaHCTBEHHAs), OHOIOrnuecKast
(penponyKTHBHAs).

EcrecrBennblit oT00p — Hanpasisronmii GakTop 3somoiwu. boprba
3a CYILIECTBOBAHHE KAK MEXaHU3M JICHCTBHUS €CTECTBEHHOIO 0TOOpA B
nonyasuusix. Bua u ero kputepuu (npusHaku). BugoodpazoBanue
KaK pe3yJibTaT MUKPO3BOIIOLMI

VMeTh: ONMUCHIBATh OCOOCHHOCTH BHIOB 110 MOP(OJIOrHYECKOMY
KPUTEPHIO

3nHaTh: MakposBomtonus. PopMbl 1 OCHOBHBIE HATIPaBIICHHS
Mmakposomtonmu (A.H. CeseprioB). [lyru nqoctmkeHust
OuoornyecKoro nporpecca: apomopho3, UIHoaTaANTAaIHs, 00Iast
JereHepanysi. MeTopl H3ydeHHs MaKpO3BOJIIOIUH. 3aKOH
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W3YYCHUS MaKPOIBOJIONNHU. 3aKOH 3aPOIBIIIIEBOTO
cxojactBa (3akon K. bapa). buorenernueckuii 3akox
(3. I'exkenpb, ©. Mromiep). OO1IE 3aKOHOMEPHOCTH
(TIpaBmIIa) SBOTIOIUN

T'unoreswr u TCOPHUU BOSHMKHOBCHUA )KU3HH HA
3emie. AaTponosiorusi. CX0ICTBO U OTIIMYUS
YCJIOBCEKaA C ) KUBOTHBIMHU.

Yenoseueckue

Kontponbhas padota. TeopeTrnueckue aclieKTh
IBOJTFOIIMH JKU3HU Ha 3eMJIe pachl.

3apoznsinreBoro cxoxactsa (3axon K. bapa). buorenerndeckuii 3akon
(3. T'ekkens, ©. Mromiep). OOmIHEe 3aKOHOMEPHOCTH (TIpaBHIIa)
SBOJIOIHN

T'umore3sl 1 Teopry BO3HUKHOBEHUSI )KU3HH Ha 3emIie:
KpearjoHN3M, CaMOIIPOU3BOJIBHOE (CIIOHTAHHOE) 3apOrK/ICHNE,
CTaIOHapHOE COCTOSTHUE, MTaHCTIepMus, 6rornod3. Hagamo
opranuueckoii soronuu. [losBaeHne nepBbIX KIETOK. DBOIIOLUSL
MeTabon3Ma. DBOIIONHS MEPBBIX KIIETOK. [IpokapHoTE! 1
JyKapHoThL. [IporcxokeHe MHOTOKJICTOYHBIX OpTaHU3MOB.
Bo3HnKHOBEHHE OCHOBHBIX IIAPCTB SYKAPHOT.

OCHOBHBIE YepTHI SBOMNIOIHMN pacTHTENbHOr0 Mupa. OCHOBHBIE
YepTHI ABOJTIONINH KUBOTHOT'O MHpa

3Hath: CHcTeMaTideckoe IMooKeHne yenoBeka. CXOICTBO YelloBeKa
¢ )XMBOTHBIMH. OTJIHYHS YeJIOBEKa OT KUBOTHBIX. [IpsiMOX 0K ieHHe
1 KOMIUTEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOpOi CUIHaJIbHOM crcTeMbl. COOTHOLICHHE
OMOIOTHYECKUX M COLMATIBHBIX (PaKTOPOB B aHTPOIIOTeHE3e
OCHOBHBIE CTaJMHU aHTPOIOTreHe3a. JIpHOMUTEKN — MPEIKH YeTIOBeKa
U 4eJIOBEKOOOpa3HBIX 00e3bsH. [IpoToaHTpoIr — npeIecTBeHHUK
YeJioBeKa. ApXaHTpoIl — ApeBHelnii yenosek. [laneoantpomn —
JpeBHUI YesnoBek. HeoaHTpom — yesioBek COBPEMEHHOr0 THUIIA.
DOBOIIOLHUS COBPEMEHHOT'0 YeIOBEKa.

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PACHI: €BPOIICOUIHAS
(eBpasmiickast), HErpo-aBCTPANIOUIHAS (IKBATOPHAIIbHAS),
MOHT0JION/IHas (a3MaTCKO-aMepHKaHcKast). Bpems u mecto
BO3HMKHOBEHUS 4eJIOBEYECKHX pac. EMMHCTBO 4yenoBeyeckux pac
YMerb: aHaJIM3UPOBATh U OLEHUBATh PA3JINYHBIC THIIOTE3bI O
CYLIHOCTH, HPOMCXOXK/ICHHHU KM3HH U YeJIOBEKa

Pa3znea 4. Ixosorust Pazne 5. buoJjiorust B ;Ku3HHu 10
Tema 4.1. Ikog0orusg. buoTexHoJI0ruy B JKM3HU KAXKI0Ir0 10
7 9KOJ‘IOFI/I‘ICCKI/IC q)aKTopr u Cpe,I[BI JKU3HU 2’1‘ 3HaTh: OCHOBHBIE DKOJIOTMYECKHUE IIOHATHSA, 3aKOHBI. OK 1,7

[Momynsius, cooOIecTBa, IKOCUCTEMBI

buocdepa — rnodanpHast SK0JIOTHYECKAsE CHCTEMA
Brnusinue antponoreHHsIx GpakTopoB Ha OHochepy
Brnusinue connaabHO-9KOIOTHUECKUX (PAKTOPOB Ha
3JI0pOBbE YeNOBEKa bHOTEXHONOTHH B )KU3HU
Ka)KI0TO

OcHOBHBIE HampaBIeHUSI COBPEMEHHON
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHYECKUX U

BnmsiHue uenoBeka Ha OKPYXKaIOILYIO CPELy.

BiusiHME aHTPONOTreHHBIX U COLMAIBHO-3KOJIOrMYECKUX (hakTopoB
Ha Ouocdepy 1 Ha 3710pOBbE YeJIOBEKa

3naTh: buorexHonorus Kak Hayka ¥ pou3BoAcTBO. OCHOBHBIE
HaIfpaBJICHUs COBPEMEHHOW OMOTEXHONIOruu. MeToasl
6uorexHonornu. OObEKTH OHOTEXHOIOTUH. DTHKA
OHOTEXHONOTMYECKUX M TeHETHYECKHUX SKCIIepUMEHTOB. [IpaBuia
MOMCKA M aHAJIM3a OMOKOIOrMYeCcKOi HHPOPMALIMU U3 PA3THYHBIX
WCTOYHHKOB (Hay4Has U y4eOHO-Hay4dHas JIUTepaTypa, CpeacTBa
MaccoBoit nHdopmarmu, cetb HTEpHET U Ipyrue)

YMeTh OlIeHUBATh STUYECKHE aCMEKThl HEKOTOPBIX HCCIEJOBAHUN B
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F€HETUYECKUX IKCIIEPUMEHTOB.

Pa3BuTHe npoMBbIIIIEHHOW OMOTEXHOJIOTUH U €€
IIPUMEHEHHE B KU3HU YEJIOBEKA, [IOMCK U aHaJIn3
nHGOpPMAINY U3 PAa3IMYHBIX HCTOYHUKOB (HaydHas U
yueOHO-Hay4JHas JIUTepaTypa, CPeJCcTBAa MaCCOBOM
uHpopmanuu, cetb UHTEpHET U Apyrue)

obyacTa OGHOTEXHONOrNH (KIIOHUPOBAaHHUE, HCKYCCTBEHHOE
OILTIOIOTBOPEHHE)

[Tpaktuueckoe 3ansitue Ne 2 [oarotoBka
WHJIUBUIyAIBHOTO MPOEKTa

2np

YMeTh HCIIOb30BaTh MONTYYEHHbIEC 3HAHUS Ha MPAKTHKE.
[TepBslit 5Tan BeIMoNHEHUs poekta: O030p TeM yueOHO-
UCCIEI0BATENbCKUX TIPOEKTOB. BbiOop yueOHO-
MCCIIEZI0BATENbCKOrO MPOEKTa U3 TPEI0KEHHBIX.
CDOpMI/IpOBaHI/IC KOMAaH/JbI ITPOCKTA. AJ'IFOpI/ITM BBIIIOJIHEHHU I
MPOEKTA.
Kaxnas rpynmna BeIOMpaeT oJJuH U3 BapUAHTOB y4eOHO-
UCCIEI0BATENbCKUX TIPOEKTOB!
1. Ouenka kauecTBa aTMOC(HEPHOro BO3Iyxa
2. OrieHKa Ka4yecTBa MO4B METOIOM (PUTOTECTUPOBAHHMS
3. Oyenxa kavecmsa 600 HOBEPXHOCTNHBIX 6000EMO8 NO
OP2aAHONENMUYECKUM U PUBUKO-XUMUYECKUM
ceoticmeam
4. Briusaue I[TAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX
pacTeHui
5. BrnusiHEe coeBOro 3arpsA3HeHus Ha POCT U pa3BUTHE
CEMsIH BBICIIUX PaCTEHUHN

OK
1,2,4-7,9

1,2

JlabopaTtopnoe 3ansaTre Ne 1 «IToaroroBka
obopynoBanus u matepuanon. [lonydyenue
AKCIEPUMEHTAIbHBIX IAHHBIX, CTATUCTUYECKAS
00paboTKa JaHHBIX)

2mp

Bmopoii sman eévinonnenus npoexma: NOAroTOBKa HEOOXOANMOIA
MOCYIBl M MaTepyasa Juls SKCIIEPUMEHTa, IPOBEACHHE
IKCIIEPUMEHTA, IEPHOUIECKast IPOBEPKa TEUCHUsI IKCIIEPUMEHTa/
cOop Marepuasa B BBIOpaHHBIX TOUYKaX 0TOOpa mpod

Tpemuii 5man 6vinoHenus npoekma. NOydeHNe EPBUYHBIX
IKCIIEPUMEHTAIBHBIX JAHHBIX, IPOBEICHNUE CTATHCTUIECKOM
00pabOTKH MOJTYIESHHBIX JaHHBIX

10

JIaGopatopHoe 3anstue Ne 2 «BplsiBieHue
3aKOHOMEPHOCTEH, (GOPMYIINPOBAaHUE BHIBOJIOB U
IIPOTHO30B, OLIEHKA KaueCTBa MCCIETyeMOro 00beKTa
110 pe3ysbTaTaM OMOIKOJIOTHYECKOTO aHAIN3a»

2mp

Yemeepmvlil 9man bINOIHEHUS. NPOEKMA. BbISBICHIE
3aKOHOMEPHOCTEH, POPMYITMPOBAHNE BBIBOJIOB U MPOrHO30B, OLICHKA
KauecTBa UCCIIEYeMOro OObEKTa M0 Pe3yyibTaTamM
OHOPKOJIOrMYECKOr0 aHaIn3a

OK 2,4-
79

1,2

1,2
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11

[IpaxTueckoe 3anarue Ne 3 3aniura npoekra.

2mp

IIpencraBneHue pe3ybTaTOB BHIIOITHEHUS y4eOHO-
HCCIIeI0BATENLCKUX TIPOEKTOB (BBICTYIUICHHE C TIPE3eHTalNe)

1,2

Bcero

12T+611P+4JIP

* JIo1st XapaKTEepUCTUKH YPOBHSI OCBOSHHS YUeOHOIr0 MaTepHasa UCTIOIb3yI0TCs Cleytolne 0003HaYeHHsI:
1 — o3HaKOMUTENBHBIH (Y3HaBaHUE paHee U3yUEHHBIX OOBEKTOB, CBOHCTB);
1 — penpOAYKTUBHEIH (BBIMOIHEHUE NESITENBHOCTH 110 00pasily, HHCTPYKIMH HIIH MO PYKOBOJICTBOM);

3 — IPOJYKTHBHBIH (TNIAHUPOBAHKE U CAMOCTOSITEIBHOE BBHITIOJIHEHUE JIEITENbHOCTH, PELIEHHE TPOOJIEMHBIX 3a/1auy).
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3 YCJI0OBUs PEAJIM3ALIIMA ITPOI'PAMMBI U CHUIIJINHBI

3.1 TpeboBanuss K MHHHUMAJIBHOMY  MaTePUATbHO-TEXHHYECKOMY
o0ecrnevYeHnIo
Peanuzamuss mporpamMmbl AHCHUILTUHBI TpeOyeT Hamuuwms  y4eOHOro KaOuHeTa -
buomorum.

O6opynoBanue yueOHOTO KaOUHETA:
— pabouee MeCTO IMperno1aBaTes;

— pabouue MecTa, 000py0BaHHbBIC
MEPCOHAIIBHBIMHU KOMIIBIOTCpaMU 110 qucity
00y4JaroIImnXxcs;

- y4eOHO-TIpaKTHYECKOe M yueOHO-TabopaTopHoe o00opyaoBaHue (BeChl ydeOHBIE C
TUPSIMH, JTyTIa PydHAss, MUKPOCKOIT JJAOOPATOPHBIN, KOMIUIEKT ITOCY/bI ¥ MPHHAICKHOCTSH JIIst
MIPOBEICHUS JTabOPATOPHBIX PadoT);

- HarIAAHBIE IOCOOUS

- yueOHO-MeToIM4YecKoe obecredeHne (yueOHoe mocoOue, METOMYECKUe yKa3aHUs It
CTYJCHTOB, Pa3/IaTOYHBIC MaTEPHAIBI);

- KJIACCHAS JTOCKA.

Texamueckue cpeacTBa 00ydIeHUsI:
- CpelIcTBa MyJIbTHMENA (TIPOCKTOP, IKPaH).

3.2 UudopmanuonHoe odecrieyeHue 00yueHus

OcHoBHas TuTepaTypa:

1. TynsaxoBa, O. B. buonorus : yuebnuk : [16+] / O. B. Tynsakosa. — U3n. 2-e, crep. —
Mocksa ; bepmun : Jlupexkr-Menua, 2019. — 450 c. : w1, cxem., Tabi. — Pexxum moctyma: 1o
noxamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=576759

2. Tynaxkosa, O. B. buonoruss ¢ ocHoBamm 3KoJIOTHH : ydeOHOe mocobue : [16+] /
O. B. TynakoBa. — U3xa. 2-e, ctep. — Mocksa ; bepnun : HJupexkr-Meaua, 2019. — 690 c. : wi.,
CXeM., TalJI. — Pexum JOCTyTIA: o HOJIITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=576760

JlomoiHuTeNbHAS TUTEpATypa:

1. bensies . K., Apmvmun .M., Ky3uenosa JI.H. u np. buonorus (6a30Bblii ypoBeHb).
10 xmacc. — M., 2017.

2. KoncrantunoB B.M. buonorus. VYueOHUK 111 00pa30BaTENbHBIX YUPEKICHHI
Ha4yaJIbHOTO U CPEIHEro MpodecCHOHaILHOT0 00pa3oBaHus. — AKaIeMUsl.

Hutepner pecypcesl:
1. www. sbio. info (Bcs 6uonorus. CoBpeMeHHasi OMOJIOTHSA, CTaThH,
HOBOCTH, OMOJIMOTEKA).
2. www. window. edu. ru (EaumHoe okHO nocTyma kK oOpa3oBaTelbHBIM pecypcam
WuTepHera no Ouoaorun).
3. www. biology. ru (buonorust 8 OTkpbITOM KoJutepke. CallT CONEpKUT 3IEKTPOHHbBIN
yueOHUK 1o 6uonioruu, On-line TecTsr).
4. www. informika. ru (OnexkTpoHHBIN Y4eOHUK, OOIBIION CIUCOK HHTEPHET-PECYPCOB).


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

4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUA JUCHUIIJINHBI

KOHTpOJIL H OICHKAa PE3YJIILTATOB

OCBOCHUA

yu4eOHON  JTUMCHUTUIMHBI

OCYIICCTBJLACTCA MPCIIOAABAaTCIIEM B HPOLCCCC MPOBCACHUA MPAKTHYCCKHUX W CCMHUHAPCKHUX
SaHHTHﬁ, TCCTUPOBAHUA, A TAKIKC BBIIIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I HHIANBUAYAJIbHBIX SaIIaHI/IfI,

MPOEKTOB, UCCIICIOBAHUI.

Pe3yabTaThl 00yuyeHusi (0CBOEHHbIE YMEHUs,
YCBOCHHbIE 3HAHUA)

DopMbI U METO/IbI KOHTPOJIS U
OlIeHKHU Pe3yJ1bTaToOB
00yueHust

YMETB:

- OOBSICHATH pOJIb OHOJIOTHH B
Hay4YHOTO MUPOBO33PEHHUS;

- pemaTh JJIEMEHTApHbIE OHMOJOrMYEeCKHe 3a1auH;
COCTaBJIATh JJIEMEHTApHbIE CXEMbl  CKPEUIUBAHUS U
CXEMbl TepeHOCca BELIECTB U MepeAayd HHEPruu B

dbopMupoBaHun

JKOCHCTEMAX (uenu MUTaHUS); OIIMCBIBATh
OCOOEHHOCTH  BMJIOB 1o Mopdosoruueckomy
KpUTEPUIO;

- BBISIBJISITh TIPUCTIOCOOJICHHUSI OPraHW3MOB K Cpee
O6I/ITaHI/ISI, NUCTOYHUKU U HAJIUYUC MYTarcHOB B
OKpyXaromed cpene (KOCBEHHO), aHTPOIIOTEHHBIC
W3MCHCHHS B 9KOCUCTEMAaX CBOCH MECTHOCTH;

- CpaBHMBATh OHOJIOTHYECKHE OOBEKTHI: XUMHUYCCKHUI
COCTaB Te€J KMBOM M HEKHUBOW MPHUPOJbI, 3apOAbIIIECH
YyeloBeKa W JIPYTMX  JKUBOTHBIX,  INPUPOJHBIE
9KOCUCTEMBl M arpo3KOCHUCTEMBI CBOEH MECTHOCTH;
Mporiecchl (€CTECTBEHHBI W HMCKYCCTBEHHBIH OTOOP,
M0JIOBOE M OECIoJIoe Pa3MHOXKEHHE) U JeNIaTh BBIBOJIBI
1 0000111eHNsT HA OCHOBE CPaBHEHUS U aHAJIN3a;

- aHaJM3UPOBATh U OILICHUBATH PA3JIMYHbIC TUIIOTE3BI O
CYLIHOCTH, MPOUCXOXKICHUM >KU3HM U YEIOBEKa,
rJ100aIbHBIE IKOJIOTUYECKUE MPOOIEMbl U UX PEIIeHUs,

MOCJIEICTBUS COOCTBEHHOU JESITeIbHOCTH B
OKpY>Kalollen cpefie;
- U3y4aTb ~ HM3MEHEHUST B  DJKOCHUCTeMax  Ha

OHOJIOTMYECKUX MOJEISX;

- HAXOAWTh UHPOPMAITHIO O OMOJOTUYECKUX OOBEKTaX
B Pa3INYHBIX UCTOYHHUKAX (yueOHUKaX, CPABOYHUKAX,
HAYYHO-TIOMYJISIPHBIX M3aHUAX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax cetr IHTepHET) M KPUTHYECKH €€ OLICHUBATb,

- HCTIOJIb30BaTh NPUOOPETCHHBIC 3HAHUS M YMEHHS B
MPAKTUYECKON JEATEeIbHOCTH U TIOBCEIHEBHOM KHU3HU:
Uis  coOMofeHuss Mep MNpOo(UIAKTUKU OTpaBJICHHUIA,
BHUPYCHBIX M JPYTrUX 3a00JeBaHMii, CTPECCOB, BPEIHBIX
MpHUBBIUEK (KYpPEHHUS, alKOTOJH3Ma, HapKOMaHUH);
MpaBWJI TOBEJCHHUS B MPHPOJHON cpene; oOKa3zaHus
MEePBOM MOMOIIU MPHU TPABMATUUYECKHUX, MPOCTYIHBIX U
Opyrux  3a00JeBaHUSAX, OTPABICHHSIX MHUIIEBHIMHU
MPOJIyKTaMH; OIIEHKU THYECKUX ACTEKTOB HEKOTOPBIX
HCCIIeIOBaHUI B obmacTu OHMOTEXHOJIOTUU
(KJIIOHMpOBaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE).

Oyenxa pe3yniomama GbINOJIHEHUS
3a0aHULL

Oyenxka pe3ynomama 6bINOJIHEHUS
NPAKMUYECKUX 3A0aHULL

Oyenka pe3ynomama 8bINOIHEHUS
NPAKMUYECKUX 3A0aHULL

Oyenxa pe3yniomama 8bINOJIHEHUS
3a0aHUlL

Oyenxa pe3yniomama 6bINOJIHEHUS
3a0aHUll

Oyenka pe3yniomama 6binoJIHeHUs
3a0aHUll

Oyenka pe3yniomama 6binoJIHeHUs
3a0aHUll

Oyenxa pe3ynomama 6bINOJIHEHUSA
APAKmMuyecKux 3a0anull
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3HaTh:

- OCHOBHBIE TIOJIOKECHHUSI OMOJIOTHYECKUX TEOPHA U
3aKOHOMEPHOCTEH: KIIETOYHOU TEOPHH,
3BOJIIOLIMOHHOTO y4yeHus, yueHus B.M.BepHanackoro o
ounocdepe, 3akonbl [.MeHes, 3aKOHOMEPHOCTEH
M3MEHUMBOCTH U HACJIEICTBEHHOCTH;

- CTpOEHHE ¥ PYHKIIMOHUPOBAHUE OMOJIOTUIECKUX
00BEKTOB: KIIETKH, TEHOB X XPOMOCOM, CTPYKTYpPbI BU1a
U DKOCHCTEM;

- CYIIHOCTh OMOJIOTHYECKUX TPOIIECCOB:
Pa3MHOXKEHMSI, OIJIOTOTBOPEHUS, IEHCTBUS
HCKYCCTBEHHOT'O U €CTECTBEHHOI0 0TOOPA,
(hopmupoBaHHE MPUCTIOCOOIEHHOCTH, IPOUCKXOKICHUE
BUJIOB, KPYTOBOPOT BEILIECTB U MPEBpAIllEHNE YIHEPT U B
KJIETKE, OpraHu3Me, B SKOCUcTeMax u ouocdepe;

- BKJIQJl BbIAAIOLIUXCA (B TOM YUCIIE OT€YECTBEHHBIX)
YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKU;

- OMOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY

Tecmuposanue

Yemuwui onpoc

Yemuwiu onpoc,

mecmupogaHnue
Onpoc no
300aHUAM

UHOUBUOY ATILHBIM
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