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1IMMACIIOPT PABOYEN IMPOT'PAMMBI YYEBHOM JTUCIIUILINHBI

«buoJsiorns»

1.1 Ob6snacTh NpUMeHeHHsI TPOrPaMMbI

Pabouas mporpamMma yueOHON AMCHUIUIMHEI SBISETCS YaCThIO MPOrPaMMBI TOATOTOBKU
CHEMAIMCTOB cpeAaHero 3seHa B cooTBeTcTBUU ¢ PI'OC mo Bcem crnenuanbHOcTM CIIO.
13.02.02 TertocHabkeHUE U TEIUIOTEXHUYECKOE 000PYI0BAHHE

1.2 MecTto y4eOHOIi MUCHMILUIMHBI B CTPYKTYpe OCHOBHOW MpodeccHoHAIbHOI
o0pa3oBaTesIbHOIi mporpaMmbl: ydeOHas Oa3oBas AWCHHMIUIMHA 00IE00pa3oBaTeIbHON
MOATOTOBKH.

13 Hemn um 3agaum  y4eOHOIl JAMCUUIUIMHBI — TpPeOOBaHUSI K pe3yJbTaTaM
OCBOEHHMSI Y4eOHOH TMCUMIIIMHBI:

B pesynbTare ocBoeHuUs1 yueOHOM MUCHIUIIITUHBI 00YYArOIINIICS T0JI2KEH YMeThb:

- OOBACHATH POJIb OMOIOTUU B POPMHUPOBAHUN HAYYHOTO MUPOBO33PEHUS;

- peuiarhb IEMEHTapHbIE OMOIOrMYECKUE 3a/1auH;

- COCTaBJIATH DJIEMEHTApHBIE CXEMbI CKPEIIMBAHMS U CXEMbI IEPEHOCA BELIECTB U
nepeayy SHEPruyu B 3KocucTeMax (Leny NUTaHus);

- ONMCHIBaTh OCOOEHHOCTH BUJOB 10 MOP(HOJIOTHUIECKOMY KPUTEPHUIO;

- BBUIBJIATH IPUCHOCOOJICHUSI OPTaHU3MOB K cpe/ie OOMTaHUs, ICTOUHUKU M HaJTHIHE
MYTareHoB B OKpY)Karollell cpene (KOCBEHHO), aHTPOIOIEHHbIE HM3MEHEHHs B IKOCHCTEMAax
CBOCH MECTHOCTH;

- CpaBHHBaTh OMOJIOTMYECKHE OOBEKThI: XUMMUYECKHI COCTAaB TeJ KMBON M HEKUBOU
IPUPOJBI, 3apoAbIIe YeIoBeKa U JPYTHX JKUBOTHBIX, IPUPOAHBIE HKOCUCTEMBI U
arpo’KOCHCTEMBbl CBOEH MECTHOCTH; HpOIecChl (€CTECTBEHHbII M HCKYCCTBEHHBIH OTOOD,
M0JI0BOE M 0OEeCroiioe pa3MHOKEHHE) U JeNaTh BBHIBOJABI U 000OIICHHsT HA OCHOBE CPaBHEHUS U
aHaJIN3a;

- aHaJIU3MPOBATh U OLIEHHWBATH PA3JIMYHBIE TMIOTE3bl O CYUIHOCTH, MPOUCXO0XKJIECHUU
KU3HU M 4YelloBeKa, INI00albHble SKOJIOTMYECKHe MpOoOJeMbl M MX PELIeHUs, MOCIEACTBHS
COOCTBEHHOM JIEATEILHOCTH B OKPY KaIOIIEH Cpejie;

- H3y4yaTh U3MEHEHHS B 9KOCHCTEMax Ha OMOJIOIMYECKUX MOAEIX;

- HAaxXoAuTh MH(OpPMALMIO O OMOJIOTMYECKHX OOBEKTaX B PA3IMYHBIX HCTOUYHUKAX
(yueOHMKaX, CIpaBOYHHKAX, HAYYHO-TIONYJISIPHBIX M3JaHUSAX, KOMIBIOTEPHBIX 0a3ax, pecypcax
ceTu VIHTepHET) U KPUTUYECKHU €€ OLICHUBATh;

- HCHOJb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOH NeATeNbHOCTH U
MOBCEIHEBHOM JKU3HU: I COONIOACHUS Mep MPO(UIAKTUKYA OTPABICHUM, BUPYCHBIX U APYTUX
3a00J1eBaHNi, CTPECCOB, BPEIHBIX MPUBBIYEK (KYpEHUSs, aJIKOTOJIM3Ma, HAPKOMaHHUH);

- NpaBUJ MOBEJCHUS B IPUPOIHON CPELE;

- OKa3aHWs [EpBOM IOMOIIM MpPU TPAaBMAaTUYECKUX, NPOCTYAHBIX M APYTHUX
3a00JIeBaHUAX, OTPABIECHUAX MUIIEBBIMU MTPOYKTAMU;

- OIIGHKM 3THYECKHX acCleKTOB HEKOTOPBIX MCCIIEJ0BaHUI B 0071acTH OMOTEXHOJIOTUU
(KJIOHUpPOBaHUE, HCKYCCTBEHHOE OIUIOZ0TBOPEHHUE).

B pesynbrare ocBoeHus1 y4eOHON AUCIUITIIMHBI 00y4JaroIuiics 10JI2KeH 3HATh:

- OCHOBHBIE TOJOXEHHUS OHOJOTMYECKHX TEOPHl W 3aKOHOMEPHOCTEH: KIETOUHOM
TEOPHH, IBOJIOIMOHHOTO yueHus, yueHus B.M.Bepnanckoro o 6uocepe, 3akonsl I.Mennens,
3aKOHOMEPHOCTEN N3MEHUYMBOCTH U HACJIEICTBEHHOCTH;

- CTpoeHHE U (YHKUIMOHHPOBAHHE OHOJOTHMUECKHMX OOBEKTOB: KIETKH, T€HOB H
XPOMOCOM, CTPYKTYpPBI BUJIa U SKOCUCTEM;

- CYUIHOCTb OMOJIOTHUECKHX MPOIIECCOB: Pa3MHOMXKEHHMS, OIJIOAOTBOPEHMS, ACUCTBUS
HUCKYCCTBEHHOIO M €CTeCTBEHHOro  oTOopa,  (opMHUpoBaHHME  MPUCHOCOOIEHHOCTH,



IIPOUCXOXKACHNUE BUI0B, KPYTOBOPOT BELIECTB U MPEBPAILEHUE SHEPTUU B KIETKE, OPraHU3MeE, B
JKOCHUCTEeMax U omocdepe;

- BKJaA BblJAIOUMXCA (B TOM UHCJIE OTEYECTBEHHBIX) YYEHBIX B pa3BUTHE
OHOJOTHYECKON HAYKH,

- OMOJIOTUYECKYIO TEPMHHOJIOTUIO U CHMBOJIUKY.

OcBoenue conepkanus y4yeOHOW aucuuIUIiMHbl «buonorus» obecnedynBaeT HOCTHKEHUE
CTYJEHTaMH CJIEYIOUINX PE3YIbTaTOB:

JINYHOCTHBIX:

— c(OpMHUPOBAHHOCTh YYBCTBA TOPAOCTH M YBWKEHUS K HCTOPHH U JOCTHXKEHUSM
OTEUYECTBECHHOM OMOJIOTHYECKON HAYKH;

— IPEICTaBJIEHUA O LIEJIOCTHON €CTECTBEHHOHAYYHON KapTHUHE MUPAa;

— IIOHMMAaHME B3aMMOCBSI3U U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAyK, MX BIIMSHUS HA
OKPYKaIOUIYIO Cpely, SKOHOMUYECKYIO, TEXHOJOTHUECKYI0, COIMATBHYI0 B 3TUYECKYIO c(hepbl
JIEeATEIbHOCTH YEJIOBEKA;

— CIIOCOOHOCTH HCII0JIb30BaTh 3HAHHS O COBPEMEHHOM €CTECTBEHHO-HAY4YHOH KapTHHE
MUpa B 00pa3oBaTeIbHON U MPOPECCUOHANBHOMN AEATEeIbHOCTH;

- BO3MOXHOCTH HMH(OpPMAIMOHHOW cpensl JUIsl  OOECIeYeHHs TPOTYKTUBHOTO
camMo00pazoBaHus;

— BIJIQJICHUE KYJIBTYPOH MBIIUICHHS, CIIOCOOHOCTh K 000OIIECHHIO, aHATIN3Y, BOCIIPUSTHIO
uH(pOopMaIiu B 00J1aCTU €CTECTBEHHBIX HAYK, IOCTAHOBKE IEJIU U BBIOOPY MyTel ee JOCTHKEHUS
B IpodeccuoHanbHOM chepe;

— CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEH JESATEILHOCTH COBPEMEHHBIMU TPUHIIUIIAMU
TOJIEPAHTHOCTH, JUAJIOra W COTPYJHUYECTBA; NOTOBHOCTh K B3aUMOJICHCTBUIO C KOJUIETaMU,
paboTe B KOJUIEKTHBE;

— TOTOBHOCTH HMCIOJIb30BaTh OCHOBHBIE METOJbl 3alIUTHI OT BO3MOXKHBIX IOCJEICTBUN
aBapwii, kKaracTpod, CTUXUHHBIX OEICTBUI;

— o0yaganue HaBbIKaMH 0€30MacHOil paboThl BO BPEMsl MMPOCKTHO-HCCIIEI0BATEIBCKON 1
9KCIIEPUMEHTAIILHOM NeSTENIbHOCTH, IIPH UCIIOJIb30BAaHUH J1a00PATOPHOTO 000PYI0BAHUS;

— CIIOCOOHOCTh HCITIOJIb30BaTh MPHOOPETEHHBbIE 3HAHMSI U YMEHHUS B HpPaKTHUYECKON
NeSITeIbHOCTH M TIOBCEJIHEBHOM JKM3HU JUIl COOJIOAEHUS Mep NpO(UIAKTHKH OTpaBJICHHH,
BUPYCHBIX U JpYrux 3a00JIeBaHUN, CTPECCOB, BPEIHBIX IMPUBBIUEK (KYpPEHHs, aJKOrOJIU3Ma,
HapKOMAaHHH); TIPaBUJI TIOBEJIEHUS B IIPUPOTHON CpENE;

— TOTOBHOCTh K OKAa3aHMIO IE€PBOM NMOMOIIM HpPH TpaBMax, MPOCTYAHBIX U JIPYTHX
3a00JIeBaHUAX, OTPABJICHUSAX MUILEBBIMU IPOTYKTAMU;

MeTanpeaMeTHbIX:

— OCO3HaHUE COLMAIBHOM 3HAUYMMOCTH CBOEH Mpodeccuu/crnenuanbHOCTH, 00agaHue
MOTHBAIIMEN K OCYHIECTBIICHHUIO NMPO(ecCrOHAbHOM 1eATeNbHOCTH;

— TIOBBIIIEHHE HHTEUIEKTYaIbHOTO YPOBHS B IpOLIECCE HU3YYEHHsS] OMOJIOTHYECKHX
SIBIICHHI,

— BBIJAIOIUXCA JOCTHXKEHUIH OMOJIOTHH, BOIIEAIINX B O0IIEYEIOBEYECKYIO KYJIBTYpPY;

— CJIO)KHBIX U TPOTHBOPEUMBBIX IYTEH Ppa3BUTUS COBPEMEHHBIX HAyUYHBIX B3IJISAIOB,
ujiel, Teopui, KOHLEMIHNHA, THIoTe3 (O CYITHOCTH U NMPOUCXOXKICHUH )KU3HHU, YEJIOBEKa) B X0JIe
paboThI ¢ pa3TUYHBIMU UCTOYHUKAMU HHPOPMAIIHH;

— CHOCOOHOCTh OPTaHU30BBIBATh COTPYIHHUYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHUCIIE C
HCIIOJIb30BaHNEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHUI;

— CHOCOOHOCTh TOHMMATh MPUHIMIIBI YCTOHYMBOCTH U TNPOJYKTUBHOCTH >KHUBOM
IPUPOJBI, MYTH €€ W3MEHEHMs MOJ BJIMSHHEM aHTPONOTEeHHBIX (AKTOPOB, CHOCOOHOCTH K
CUCTEMHOMY aHalIM3y TJOOAJbHBIX JKOJOTMYECKHMX MpoOJeM, BOMPOCOB  COCTOSIHUA
OKpY’KaroIllel CpeJibl U pallMOHATBHOIO UCIIOIb30BAaHUS IIPUPOIHBIX PECYPCOB;

— yMeHue OOOCHOBBIBaTH MECTO M pPOJb OWOJOTHYECKUX 3HAHUH B MPAKTUYECKON
JIEATEIbHOCTH JIFOIEH, Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUH;

— OIPEJENATh )KUBbIe O0BEKTHI B IPUPO/IE;



— MPOBOAMTH HAOIOJCHUSA 32 HKOCHCTEMaMH C LEJNbI0O MX ONHCAHUS U BBIIBICHUS
€CTECTBEHHBIX M AHTPONOTE€HHBIX U3MEHEHU;

— HaXOJUTh U aHAJTU3UPOBATh HH(POPMAIIHIO O KUBBIX 0OBEKTaX;

— CHOCOOHOCTh NPUMEHSATH OMOJOTMYECKHE U SKOJOTHYECKHE 3HaHMs [UIs aHaau3a
MPHUKJIATHBIX TPOOJIEM X03SICTBEHHOM IeATEIbHOCTH;

— CHOCOOHOCTH K CaMOCTOSITEIbHOMY TPOBEACHHUIO HCCIIEIOBaHUI, IOCTaHOBKE
€CTECTBEHHO-HAYYHOT'O0 JKCIIEPUMEHTA, HCIIOJIb30BaHUIO WH(POPMAIMOHHBIX TEXHOJIOTHU JUIS
pellleHus] HayYHBIX U MPOPecCUOHANbHBIX 3a/1a4;

— CIIOCOOHOCTH K OIIEHKE ITHYECKUX aCIEKTOB HEKOTOPBIX HCCIEAOBAaHUHA B 001acTH
OMOTEXHOJIOTHH (KIIOHUPOBAHHE, HCKYCCTBEHHOE OILI0I0TBOPEHUE);

NpeaMeTHbIX:

— c(hopMHPOBAaHHOCTh MPEJACTABICHUNA O POJIM U MecTe OHOJIOTUM B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA;

— TMOHUMaHUE poau Ouonorud B (HOPMUPOBAHUM Kpyrozopa H (GyHKIHMOHAIHHOU
IPaMOTHOCTH JJISl pELIEHUS IPAKTUYECKUX 3a/1a4;

— BJIQJICHHE OCHOBOIIOJIATAOIIMMH MOHATUSAMU U IPEJICTABICHUSMHU O KMBOM MPUPOJE,
€€ YPOBHEBOW OpraHM3alyy U 3BOJIIOLINH;

— YBEPEHHOE MO0JIb30BaHNE OMOIOTUYECKON TEPMUHOJIOTHEH U CUMBOJIUKOM;

— BJQJCHHE OCHOBHBIMM METOJAaMU HAy4YyHOTO II03HAHUS, MCIOIb3YEMbIMU IpU
OMOJIOTUYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB M IKOCHCTEM: OIHUCAHUEM, HU3MEpPEHUEM,
MIPOBEICHUEM HAOJIIOICHHIA;

— BBIIBJIICHHE U OLIEHKA AHTPOIIOT€HHBIX U3MEHEHU B IIPUPOJIE;

— c(OPMHPOBAHHOCTH YMEHHUI OOBSCHATH PE3YNIbTAaThl OMOIIOTUIECKUX SKCIEPUMEHTOB,
pelaTh dJIeMeHTapHbIe OMOJIOTUYECKUE 3a0auu;

— cOpMUPOBAHHOCTH COOCTBEHHOM TMO3UIIMU 1O OTHOIICHUIO K OWOJOTHYECKOM
uH(pOpMaIIH, TTOTy4aeMOU U3 Pa3HBIX UCTOYHUKOB, TTI00aTbHBIM SKOJIOTHUECKUM MpolIeMaM H
IYTAM UX PELICHHUS.

TeXHUK-TEIIOTEXHUK JOJHKeH 00a/laTh OOIIMMU KOMIIETEHLHUSMHU, BKIIOYAIOIIUMU B
cebst CrIoCOOHOCTh:

OK 1 BeiOupate cnocoObsl pemeHus 3agad NpodecCHOHATBHON JIeATEeNbHOCTH,
NPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 2 Hcnonb30BaTb COBpPEMEHHBIE CpPEICTBA IOUCKA, aHAINW3a W HHTEPIpPETALUU
uH(popMaluu ¥ HH(DOPMALMOHHBIE TEXHOJIOTUM MJI BBINOJIHEHMS 3a/1ad MpodeccruoHaIbHON
JESATEIBHOCTH.

OK 4 D¢ ¢dexkTuBHO B3aUMOAECHCTBOBATh U padOTaTh B KOMaHIE.

OK 5 OcymecTBiasTh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKAILMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit ®exepanuu ¢ y4eToM OCOOEHHOCTEH COLMATIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OKO6IIposiBIsATE IpaXk/1aHCKO-IATPUOTHYECKYIO TO3UIHIO, IEMOHCTPUPOBATH OCO3HAHHOE
NIOBEJICHNE Ha OCHOBE TPAJMIIMOHHBIX OOIIEUEIOBEYECKUX IIEHHOCTEH, B TOM YHUCIE C y4eTOM
rapMOHHU3allUM MEKHALMOHAIBHBIX U MEXPEIUTHO3HbIX OTHOIICHUN, NMPUMEHSATh CTaHAAPThI
AHTUKOPPYILUOHHOIO IOBEIEHUS.

OK 7 CopneiicTBOBaTh COXpaHEHHUIO OKpPYXKAIOMIEH Cpeapl, pecypcocOepexeHuto,
OpPUMEHATh 3HAHUSA OO0 M3MEHEHUWH KJIMMaTa, HOPUHIUMIBI OepeXIMBOrO IPOU3BOJICTBA,
3¢ (EeKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUSX.

OK 9 Ilonw3oBarbesi mpodecCHOHANBHOM JOKYMEHTAlle Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

Bua yueOHoii padoThI O0bem yacon

MaxkcumanbHas yueOHass Harpy3ka (Bcero) 39

Oobs3aTesibHAsI AyIUTOPHAA y4eOHAasi HATPY3Ka (Bcero)

B TOM YHUCJIC:

TEOPETUUECKHE 3aHATUS 29

MPAKTUYCCKHUE 3aHITHS -

JIaboparopHble 3aHATHS 10
CamocrosiTesibHas padoTa o0yuyaruierocs (Bcero) -
[TpomexyTouHas aTrTectanus: B popme quddepeHImpoBaHHOTO 3a4eTa 2 ceMecTp




2.1 TemaTu4eckuii NJIaH U cofepkaHue y4eOHOM qucHUIIUHBI «buosorus»

KoaunuyecrBo OcBan
yacoB BaeMbl
. 2 o e Ypose
Ne HaumeHnoBaHnue 3aHATHH, naﬁopaTopHLIe u E( 2 ; TpeﬁoBaHne K pe3yJbTaTaM OCBOCHHUS IeMeH Hb
Z oz
-]
3aHA NPAKTUYECCKHUE 3aHATUHA, CAMOCTOATEC/IbHAaA o - E ? g JUCHUILIAHBI TBI OCBOCH
THS padoTa o0y4arommxcs S |S55EE
2 |5 F 2E KOMIIe HsT*
=
» 88 TeHIH
2 = i
1kypce lcemectp
Paznen 1. Kierka — crpykrypHo-QpyHKuuoHadbHasi | 10
CAMHUIIA )KUBOTI'O
Tema 1.1. bBuosorms kak  Hayka. OOmas | 2
XapaKTePUCTHKA KU3HHU
1 | buosorust Kak Hayka. O6mas XapaKTEePUCTHKA 2T JocTixkeHne pe3yIbTaToB: chOPMUPOBAHHOCTD IIPECTABIECHUI O OK 2 1
SKH3HH POJIH M MecTe OUOJIOTUH B COBPEMEHHOH Hay4YHOH KapTHHE MHPA; OK 7
: HNOHMMaHHUE POy Guonoruu B GOPMHUPOBAHUM KPYro3opa U
P33H006pa31/16 ouocucrem. OOmas XapaKTCPUCTHUKA (YHKIMOHATBHOM ITPaMOTHOCTH [T PELIEHUS IPAKTHYECKUX 3a/1ay;
)KI/I3HI/I, CBOﬁCTBa JKUBBIX CUCTEM. TIIOHUMAaHHUE B3aMMOCBA3U U B3AaUMO3aBUCUMOCTH €CTCCTBEHHBIX
HayK, X BIHSHHS HA OKPYKAIOIIYIO CPeay, SKOHOMHUECKYIO,
TEXHOJIOTHIECKYIO, COIIMANIBHYIO M ATHUECKYIO C(hephl AesITeTbHOCTH
4eII0BEKa,;
HPEJCTABIICHHS O LIEJIOCTHON €CTECTBEHHOHAYYHON KapTHHE MHUPA.
3HaTh: CTpOEHUE U (PYHKLIMOHUPOBAHHE OMOIOTMYECKUX 00BEKTOB!
KJIETKH, TEHOB M XPOMOCOM, CTPYKTYPbI BU/Ia U 9KOCUCTEM.
VYMeTb: 00BACHATD poib GHONOruy B JOPMHUPOBAHUH HAYYHOTO
MHPOBO33PEHHUS.
3HaTh: 0 pa3HooOpasun 6nocucreM. OpraHu3aIio OHOIOTHYECKIX
cHcTeM. YPOBHH OpraHH3aIMH OHOCHCTEM: MOJICKYJISIPHO-
TeHETUYECKNUii, OpraHOUTHO-KIIETOYHBIH, OPraHIM3MEHHBIH,
HOTMYJISIIMOHHO-BUJIOBOM, IKOCHCTEMHBIHN (OMOTre0I[eHOTHYECKHIA),
6uochepnsiii. Hayku, n3yvaromue 6noiornueckue 0ObeKThl Ha
Pa3HBIX YPOBHSX OpPraHU3alluK KU3HH. bruosornueckyro
TEPMHHOJIOTHIO U CUMBOJIMKY
YMeTs: naBath OOIIyI0 XapaKTePUCTHKY XHU3HH, OIHCHIBATH
CBOICTBA )KMBBIX CHCTEM; IPOIIECCHI, IPOHCXOSIIHE B OHOCHCTEMAx
Tema 1.2. CTpYKTYpHO-(PYHKIHOHAILHASI OpraHu3amms | 2




KJICTOK

2

Crpoenue u GyHKIUHU KIETKA

Knerounas treopusi. OCHOBHBIE [10JIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

Huromnazma. [lutozons. [lutockener. CTpoeHue u
(GyHKINY OJHOMEMOPAHHBIX OPTaHOUIOB KIIETKH.
Crpoenue u GyHKIUU HEMEMOPaHHbBIX OPraHOU/I0B
KJIETKU

Bupycel. baktepun. O61as xapakTepucTuka.
[onsarue mramm. Bupycsl 1 GakTepuu: cX0ACTBa U
pasnnyus

2T

3HaTh: XuMHUYecKul cocTaB KiIeTkl. Heopranuueckue BemecTsa
KJIIETKH, UX OMOJIOTHUECKYIO POJIb.

OpraHudeckre BellecTBa KIeTKH. bromornieckue moauMepsbl.
Benku. CtpykTypa u QyHKIHH 6eIKOBOI MOJIeKyIbl. DepMEHTEL,
MIPUHIMII UX JeUCTBH. YTieBoasl. buonornyeckue GpyHKIUN
YTJIEBOMOB.

Jlummper. O0muit mwian crpoerus. ['uapoduabHO-THIPOoPOOHBIC
cBoiictBa. Kimaccudukanus mununos. brnonornyeckne GpyHKIMN
yunuaos. ATO.

Crpoenue Monekyiasl AT®. buonornueckue dpynkimm ATD3HaTh:
OCHOBHBIE TTOJIOXKEHHSI OMOJIOTHIECKUX TEOPHI 1 3aKOHOMEPHOCTEA.
Knerounyto teopuro (T. IlIBann, M. Ulneiinen, P. Bupxos).
OCHOBHBIE TIOJI0KEHHSI COBPEMEHHOI! KJIETOUHOH Teopru. THIbI
KJIETOK: 9yKapHOTHYeCKas U npokapuotudeckas. CpaBHUTEIBHYIO
XapaKTEPHUCTHKY KIETOK dYKapuOT (PacTUTENbHOU, JKUBOTHOM,
rpubHoii). CTpoeHne NpOKapHOTHIECKOH KiteTkH. OCOOEHHOCTH
CTPOCHUSI TeTepOTPOPHON U aBTOTPO(DHOI NPOKAPHOTHIECKHX
ki1eToK. CTpoeHHe Ia3mMaTHIeckoi MeMOpaHsl. TpaHCIIOPT BENECTB
Yepes3 IIa3MaTHIeCcKyro MeMOpaHy: TaCCHUBHBII U aKTHBHBII.
DHAOIMTO3: MUHOLHTO3, (arounutos3. Dx30uuTo3. OO0I0UKa HIH
KJIeTouHas cTeHKa. CTPyKTypy ¥ QyHKIMM KIETOYHON CTEHKH
pacreHuii, rpuboB

3nath: Huronnasma. Lurozomns. Lutockener. OmHOMEMOpaHHEIE
OpraHoUbI KIETKU: 3HA0IIazMaTudeckas cetsb (DI1C), annapar
['onb 1KY, JTM30COMBI, TIEPOKCUCOMBI, BaKyOJIH PACTHUTEIIBHBIX
kieTok. CtpoeHne 1 GpyHKIHH OTHOMEMOPaHHBIX OPTaHOHMIOB
knetku. Knerounstit cok. Typrop.

INomyaBTOHOMHBIE OPTaHOWUABI KIIETKH: MUTOXOH/IPUH, TITACTU/BL:
XJIOPOTIIACTHI, XPOMOILUIACTHI, JISHKOIIIIACTEL, HX CTPOCHUE U
¢yHKIMH. SInepHbIi anmapar KIeTKH, CTPOSHHE U (YHKITHH.
HemeMOpaHHBIE OpraHOHUIBI KIETKH: PHOOCOMBI, MUKPOTPYOOUKH,
KJIETOUHBIH 1IeHTp. OpraHOMIbl ABMKEHHUS: PECHUYKU M JKI'yTHKH.
Crpoenve n GpyHKIIMN HeMeMOPaHHBIX OPTaHOWIOB KIIETKH

3HaTh: 3aKOHOMEPHOCTEH U3MEHYMBOCTH M HACIIEICTBEHHOCTH;
cTpoeHne U QyHKIMOHHPOBAHUE OMOIOTHYECKUX 00BEKTOB: KICTKH,
TEHOB M XPOMOCOM.

Bupycs! — HexneToqHbIe (HOPMBI JKU3HH M OOJIHTaTHBIE Tapa3UTHL
CTpoeHre MPOCTHIX H CI0XKHBIX BUPYCOB, PETPOBUPYCOB,
Oakreprodaros. XKuznennsiii nukn JJHK-coxepkamyx BUpycoB,
PHK-conepsxanux BupycoB, 6akreprodaros. BUY, renarur
YeJioBeKa.

OK 1
OK 2
OK 4




Bakrepun. O0myro xapakrepuctuky. [lonstue mramm. CxoacTsa u
pa3Inyus BUPYCOB M OAKTEpHii:

Tema 1.3. CTpykTypHO-GyHKIMOHAIbHBIE (PAKTOPbI 2
HaCJeACTBCHHOCTH
3 CTpOCHI/IG XPOMOCOM. XpOMOCOMHHﬁ H360p 2T 3uate: CrpoeHue XpomMocoM. XpOMOCOMHBIH Habop KIETOK, OK 1
TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, TAIUIOMJHBIH ¥ OK 2
KJIETOK, TOMOJIOTH'HBIC HUHGFOMOHOFHLIHE’IG mumouaAHelii  Habop. Hyxmemnoswsle kuenotel. JHK u  PHK.
XPOMOCOMBI, TAIJIOUAHBIN 1 AUITJIONUTHBIN Ha6op. CrpoeHne HykJIeHHOBBIX kucioT. Hykmeorunasl. KommnemeHTapHbie
HYKJ'IGI/IHOBLIG KUCIOTHI. IIHK u PHK. Aa30TUCTBIC OCHOBAHMA. HpaBI/IHO ‘Iapraqo(’pa. CprKTypy I[HK —
P I JBOIHas cnmpanb. MecTOHAaXOXAeHne W OMonormdeckue (GyHKIUU
CaKIIMN MaTpUHOTO CUHTC3A. LIPUHITAII JHK. IHK-3xcneptusy. Bunst PHK. ®ynxuun PHK B knetke
KOMIUJICMCHTAPHOCTH B PEAaKIHUAX MAaTPUIHOT'O 3Harb: Marpuunbeiii cunte3 JHK — permkanus. [IpuHIumne
cunTesa. YCIOBUS OMOCHHTE3a OeIKa. permukanun JJHK. Mexanusm permukanuu JITHK. Penapamusa JTHK
(moperuiekaTuBHAs, MOCTpeIUIeKaTHBHAs). Peakuuu MaTpU4HOTO
cuHTe3a. [IpHHINI KOMIIEMEHTApHOCTH B PEAKUUSIX MaTPUYHOTO
cuare3a. JIHK wu rensl. ['eHeTmdyeckuil KOA, €ro CBOMCTBA.
Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancnsauus u e€ srans.
VYcmoBuss OuocmaTe3a Oenka. Ctpoenme 1-PHK u kommpoBanme
amMuHOKHCIOT. Postk pubocoM B GHocuHTE3e Oenka
Tema 1.4.00MeH BellecTB M NpeBpalleHHe JHEPrUU B 2
KJIETKE
4 | AcCUMMIISALAS ¥ TUCCUMMIIALINAS — J(BE CTOPOHBI 21 3Hatb: Tunel 0OMeHa BelecTB: aBTOTPOQHBIN U reTepoTpOdHBIH, OK 2
MeTabomm3ma. THITBI 0OMEHA BEIeCTB a3poOHBIi M aHaPOOHBIH. DHepreTnueckoe 0oecreyeHne KIeTKuU:
o npespamienne AT® B 0OMeHHBIX mporieccax. PepMeHTaTUBHBII
HepBI/I‘-IHBII/I CHHTC3 OPraHn4eCCKUX BCIICCTB B XapakTep peakluil KIETOYHOTO MEeTaboIH3Ma
KJIETKE. HHaCTI/IquKI/Iﬁ O6MCH. CDOTOCI/IHTC3. 3HaTh: 0 TICPBUYHOM CHHTE3€ OPTAaHUYCCKUX BEIIECTB B KIICTKE.
XeMOCHHTE3 AHaap06HBII71 BHGpFCTI/IIIeCKI/Iﬁ [Mnactuueckuit oomen. dorocunTes. XemMocuHTe3. AHAIPOOHBIH
: JHEepreTHYecKuii 0OMeH. AHa’pOOHbIe OpraHu3Mbl. bpoxenue,
00OMeH. AHaBpO6HBIe OpraHMu3MBbI. aBTOTPOQHBII U reTepoTpodHBIH THI MUTaHU. AHAIPOOHbIE
MHKPOOPTaHU3MBI KaK 00bEKThl OMOTEXHOJIOTUH. DTaIbl
SHepreTHdeckoro oomeHa. I'mikonns. bruonorndyeckoe okuciIeHue,
WUTH KJIETOYHOE JbIXaHUe
Tema 1.5. ’)KuzHennsblii nuka kjierku. Muros. Meiio3 2
5 | KineToYHBIH ITUKJI, €TO MTePHOJIBI U PETYJISAIHS. 2T 3natb: KiieTouHbli LUK, €ro Nepuosl U perymsauus. Ilepuoas: OK 2
Mutos. Meiios uHTepdasel ux ocobenHocty. Juddepenimarys KIeTky u apect OK 4

KJIETOYHOTo LuKia. [lenenue kineTku — Muto3. CTaiuu MUTO3a U
MPOUCXOAAIIHNE Hporecchl. KaprokuHes n MUTOKHUHES.
Buonormueckoe 3HaueHne MUTO3a. Mel03 — peayKIIHOHHOE JeTICHUe
kietkn. Cragun Meio3a. Meifo3 — 0CHOBa ITOJIOBOTO PA3MHOMKEHHUS.
[ToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonornueckuit
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cMbIc Meio3a. Db dekTsl Meio3a. Meiio3 B JKH3HEHHOM LIUKIIC
OpraHHU3MOB

Pa3znen 2. CtpoeHue u GyHKIIMU OPpraHu3Ma 11
Tema 2.1. CTpoenne opranusma 2
6 OHHOKJ’ICTO“IHBIC OpFaHI/I3MI)I. MHOFOKJ'IGTOLIHI)IG 2T 3HaTh OCHOBHBLIE TTOHSITHS: OL[HOKJ'ICTO‘{HBIC OpraHu3MBbl. OK 2 1
OpraHu3MBI KononnansHble opraHu3Mbl. MHOTOKIICTOYHBIE OPTaHH3MBL. OK 4
® ) BzanmMocBs3p qacTel MHOTOKIIETOYHOTO oprannimMa. OyHkmust.
YHKIHAL. OpraHsl 1 CHCTEMBI OpPraHoB. Amnmapartsl opraHoB. ['omeocras
OpraHsl ¥ CHCTEMBI OPTaHOB. AHHaPaTH OpraHoOB. OpraHu3Ma ¥ ero HOJIepXKaHKue B IPOIECCE KUIHEAEATETLHOCTH.
['omeocTas opranu3mMa u €ro noAJIepxaHue B MpoLecce 3HaTh: OYHKINOHATIBHYIO CUCTEMY OpPraHoB. TKaHU pacTEeHHIA.
KHU3HEIEATENLHOCTH. TxaHu *KUBOTHBIX U YenoBeka. Oprassl pacTeHuil. Opransl 1
o CHCTEMBI OPT'aHOB XMBOTHBIX U YeJIOBEKA. 3HAUCHUE OTIOPEI,
yHKIHOHAIbHAS CHCTEMA OPratoB. TkaHH paCl:'eHI/II/I. JBIDKCHHUS, TUTAHKS, IBIXaHHS, TPAHCIIOPTA BEIIECTB, BHIACICHNUS,
Txanu )KUBOTHBIX M YeoBeKa. OpraHbl pacTeHHUM. 3aIIUTHL 3HAYEHHUE [POABJIEHHS PA3IPAKUMOCTH U PETYJIALUM
Oprasbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U YEIIOBEKA. 3Hath: POpMBI pa3MHOKEHUS OpraHu3MoB. becnosnoe u nonosoe
3HanHI/Ie OHOpBI, ,HBI/DKGHI/UI, HI/ITaHI/IH, ,I[BIX&HI/IH, PasMHOXCHUE. BI/II[I)I 0ecIoJIoro Pa3sMHOXKEHUS: IIPOCTOEC ICICHUEC
TPAHCIIOPTA BELECTB, BBIIEICHHUS, 3AIUTbl. 3HAUCHHE HaJBOE, IIOYKOBAHUE, PA3MHOXEHHE CIIOPaMH, BEreTaTHBHOE
’ ’ pasMHOXKeHHe, hparMeHTaIus, KIoHHpoBaHue. Ilomosoe
IIPOABJICHUA pa3aApa)XKUMOCTU U PETYyIAIUN pasMHOKEHHE.
DopMBI pa3MHOXKEHUS OpraHu3MoB. becnosoe n
I1OJIOBOC PA3MHOXKCHHUC.
Tema 2.3.0HTOreHe3 pacTeHuil, )kWNBOTHBIX H YeJI0BeKa 2
7 | OHTOreHes paCTeHHﬁ. 2T 3uath: ['aMeTodut u ciopodut. PasmMHOKEHHE U pa3BUTHE OK 2 1
TlepHoIsl OHTOreHe3a PACTEHHI Boziopociel. Pa3MHOXeHHEe U pa3BUTHE CIIOPOBBIX PACTEHUH. OK 4
CPUOJZIBI OHTOTCHE3A PACTe Pa3MHOXeHUe U pa3BUTHE ceMEHHBIX pacTeHuil. Poct. Ilepuoast
I'amerorenes Y ) XUBOTHBIX. CnepMaToreHe3 " OHTOT€He3a PaCTeHHI
0Or€eHes. CTpoeHI/Ie MOJOBBIX KJIETOK. 3nath: ['ameToreHes y uBOTHBIX. CliepMaToOTeHE3 U OOTCHE3.
OIIOIOTBODECHNE 1 SMODHOHATLHOE DA3BHTHE CTtpoeHne MoNoBHIX KIeTOK. OTI00TBOPEHNE W SIMOPHOHATIBHOE
JO1 P P T p pa3BuTHe XUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha mpumepe
)KUBOTHBIX. IlapTeHorenes. 3M6pI/IOl"eHe3 naHnerHuka). Craaun sMOproresesa
Poct 1 Pa3BUTHE KHUBOTHBIX. HOCT3M6pI/IOHaJ'II>HHﬁ Poct u pazButre xuBOTHBIX. [TocTaMOproHaNBHEIN Mepro. [Ipsmoe
epu TTosiMoe 1 HembsiM A3BUTH U HerpsiMoe pa3BuTHe. Pa3Butre ¢ MmeTamopho3om y
€puoa. 1ip 0¢c clp. 0¢ pas c. 0€eCII03BOHOYHBIX U MIO3BOHOYHBIX )XUBOTHBIX. CTaaun
HOCT3M6pI/IOHaﬂbHOFO Pa3sBUTHA Y )KUBOTHBIX U Y€JIOBEKA. nepl/loﬂbl
OHTOTEeHe3a YeJoBeka. bruomormueckoe cTapeHne u CMepTb.
I'eponronorus
Tema 2.4. 3aKOHOMEPHOCTH HACJICAOBAHUSA 2
1. [eHeTHKa KaK HayKa O HACJICJCTBEHHOCTH H 2T 3HaTh: OCHOBHbBIE TEHETHYECKHE TTOHATHS Y CUMBOJIBL. [ €H. OK 2 1
I'enotun. ®eHoTun. AnsenabHble T'eHbl. AbTepHATUBHBIC TPU3HAKH. OK 4

N3MCHUYMUBOCTHU OPraHU3MOB.

JloMHHaHTHBIN U penlecCUBHBINA Tpu3Haky. ['omo3urora u
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3aKOHOMEPHOCTH 00pa30BaHMs TaMeT. 3aKOHHI [
Mennens

rerepo3urora. Yucras nuaus. [ ubpuasl. OCHOBHBIE METOBI
TCHETHKU: THOPUIOTIOTHYECKUH, ITUTOIOTHYECKHE, MOJIEKYIISIPHO-
TEHETHYECKHUE

3HaTh: 3aKOHOMEPHOCTH 00pa3oBaHus ramet. 3akoHsl [. Mennens:
MonorubpumHoe ckpermuBanue. [IpaBuito JOMHHUPOBaHUS. 3aKOH
eMHO00PAa3Hs TIEPBOTO MOKOJICHUS. 3aKOH PACIICIICHUS
npu3HAKoB. [{HTONOTHYECKHE OCHOBEI MOHOTHOPHTHOTO
CKpelMBaHuA. | HoTe3a YucTOThl raMeT. AHaIM3UpYyIoIiee
ckpemmBanue. JurubpuaHoe ckpenuBaHue. 3aKOH HE3aBUCHMOTO
HacJeI0BaHUs IPU3HaKoB. [lonmurnbpuaHoe HacIe10BaHUE U €T0
3aKOHOMEPHOCTH

Tema 2.5. CuensieHHOe HACJIeJOBAHUE TPU3HAKOB 3
2_ FeHOTI/IH KakK HCHOCTHaﬂ cucrema. MHO)KGCTBGHHOC 1T 3HaTh NOHATUSA:; | EHOTUIT KaK LECJIOCTHAA CUCTEMA. MHOXeCTBEHHOE OK 1 1
o neiictBue reHoB. IIneiorponust. MHOXECTBEHHBIN ajuIeIU3M. OK 2
ACHCTBUC TCHOB. BsaumogeiictBue ayuienbHbIX reHOB. KoloMHHUpOBaHUeE.
3akoHr! T. MopraHa. B3aumozeiicTBue HeaieabHbIX TeHOB. KOoMIUIEeMEHTapHOCTb.
TeHeTHKa 11012 Onucras. [Tonumepus
X o 3nath: 3akoHbl T. Moprana. CrierieHHOe HaclieIOBaHUE TeHOB,
POMOCOMHBIM MEXaHU3M ONIPCACICHAA TOJIA. HapyIlIEeHUE CLEIUIEHUs. XpPOMOCOMHAas TEOPHs HACIIEACTBEHHOCTH.
HacnenoBanue npu3HakoB, CUEIIEHHBIX € ITOJIOM I'eHeTHUECKOE KapTHPOBaHUE XpoMocoM. Vcronp3oBaHue
FeHeTI/IKa yeJl0oBEeKa. KapI/IOTI/IH yeJioBeKa. MCTOI[LI KPOCCHUHI'OBEpA 1 COCTABJICHUA T€CHETUYCCKUX KapT XPOMOCOM
3HaTh: XpOMOCOMHBIN MEXaHHU3M OMpEeNICHUs 1M0j1a. AYTOCOMBI U
U3y9CHNA TCHETHKH 9€I0BCKA. TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHBIH MOJI.
HaCJIeI[CTBeHHbIe 3a00JIeBaHUS YEIIOBEKA. I'eneTnueckas cTpykTypa nojioBbIX XpoMocoM. Hacnenosanue
MPU3HAKOB, CIETUIEHHBIX C MOJIOM
3nath: KaproTtum genoBeka. MeTobl N3y4eHUS] TCHETHKH YeJIOBEKA!
reHeaJOrunYeCKuil, OJIM3HEOBEIM, IIUTOTEHETHYCCKHUI,
OMOXMMHYECKHH, Oy SIUMOHHO-CTaTUCTHUeCKIA. HacencTBeHHbIE
3a00JIeBaHHs YeIOBeKa. | eHHBIE M XpPOMOCOMHBIE OOJIE3HH YEIOBEKA.
Bonesnu ¢ HacnencTBEHHON NPepacooKEHHOCThIO. 3HAUeHHE
MEAMLMHCKON I'eHEeTUKH B IPEJOTBPAILCHUH U JICYSHUN
TEHETHYECKUX 3a00JICBaHUN YeJIOBEeKa
1kypc 2cemecTp
3. Ha60paTopHoe 3agsaTtue No 1 2 np YMeTh: pemarh 3JIeMEeHTapHbIe OHOIOTHYeCKHe 3a1auu. Perenue OK 2 1,2
P 3a/1a4 Ha OIpeJIeIEHUe BEPOSITHOCTH BOZHUKHOBEHHUS OK 3
CHICHHC SaI[aLI Ha OHpeHeHeHHe BepOHTHOCTH HaCJICACTBCHHBIX npmﬂa]cos l'[pl/l MOHO-, 1U-, HOHI/IFI/IGPI/I)IHOM u OK 4
BO3HHUKHOBCHUA HACJICACTBCHHBIX ITPU3HAKOB IIPU QHAIM3UPYIOLIEM CKPCIIIMBAHNUH, COCTABICHUE ICHOTUITMYCCKUX OK 5
CLEILNIEHHOM HAaCI€A0BaHUH, CLEIJIEHHBIX C IIOJIOM, CXEM CKpCIIMBAHHS OK 7
YMeTh: pemaTh dJIeMeHTapHbIe OHONOTHIECKIE 3a1a9H — HEOOXOIIM
COCTaBJICHUE T€HOTUIINYECKUX CXEM CKPEILINBAHUS OK 9

1o00p T'eHEeTHUECKHX 3a/1a4 Ha OIpe/ieNieHHe BEPOSTHOCTH
BO3HHKHOBEHHSI HACIIEJICTBEHHBIX IPU3HAKOB IPH CLEIUIEHHOM
HacJleI0BaHUH y pacTeHUH
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Tema 2.6. 3aKOHOMEPHOCTH U3MEHYNUBOCTH

4. B3aumo I[Gf/'ICTBI/Ie TCHOTHUIIA ¥ CPEIBI IPU 2T 3Hath: B3anMoselicTBrE TEHOTHITA M CPEABI TPpH (POPMHUPOBAHUU OK 1
(bOpMI/IpOBaHI/II/I (bCHOTI/Il'Ia N3MEHYHBOCTD (denoTuna. I3MeHYNBOCTh IPU3HAKOB. KauecTBEHHBIC H OK 2
: KOJINYECTBEHHBIE MTPU3HAKU. BUABI N3MECHUMBOCTHU: HACIEACTBCHHAS OK 4
IMPU3HAKOB. Y HEHACJIEICTBCHHAs.
3axod H.U. Basunona. 3aK0H rOMOJIOTHYECKUX PSAZOB B HACICACTBEHHONW H3MEHYUBOCTH
Bibl MYTaLII/Iﬁ. (H.W. BaBuos).
Moaudukanonnas, wim GeHOTUIIHYECKas H3MEHIUBOCTE. Pouib
CeJ’IeKHI/IfI OpraHU3MOB. cpebl B MOIU(UKAIIOHHOM n3MeHYBOCTH. HopMma peakiin
Ceneknus Kak Hayka. FeTepO3I/IC M €TI0 IIPUYUHBI. IpuU3HaKa. BapuanvoHHsl psa U BapHaliOHHAs KpPUBasl.
MCKVCCTBEHHbIH 0T60 XapakTepucTrka MOIU(UKAITMOHHONW H3MEHYUBOCTH
y p- HacnencrBeHHas, Wiy TeHOTUIIHYECKAs H3MEHINBOCTb.
KomOunaTiBHAS H3MEHUHUBOCTb.
MyTtanuoHHass ~ U3MEHYUBOCTb.  Buabpl  MyTauui:  TEHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. [IpHYiHBI BOSHUKHOBEHUS MyTaIlUi
3nath: Cenekuus Kak Hayka. MeTobl CeNeKIIMOHHON pabOTHI.
I'eTepo3suc u ero npu4mHbL. MCKyCCTBEHHBINH OTOOP: MaCCOBBIN U
WHIUBUYaJIbHBINA. DTabl KOMOWHAIIMOHHOH cenekuun. CopT,
opo/ia, mTaMM
ANTOpUTMBI  pellIeHHEe 3a7ad Ha OINpeAeJeHHEe BO3MOXKHOTO
BO3HHKHOBECHHUS  HACJEICTBEHHBIX IPH3HAKOB IO  CEJCKIHUH,
COCTaBJICHHE TCHOTHITHYECKUX CXEM CKpEIIUBaHHUS
Paznea 3. Teopust 3Bo1I0OIIH 6
Tema 3.1. HcTopusi 3BOIIOIIMOHHOTO YYEHUS. 2
Mukpo3BoIouus
5_ HepBLIe 3BOHI‘OHI/IOHHBIG KOHI.ICHLII/II/I. POHL 2T 3HaTh: Hemee DBOJIFOIITMOHHBIC KOHLICIIITNUHN. Fpanyanncmqecxaﬂ OK 2
sposonnonHas koHuenuus JK.b. Jlamapka. [[Brmxymine cuiibt OK 4

HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUHU HAYUHOU
KapTUHBI MUpa

MuUKpO3BOTIONMS U MAKPOIBOJIIOLIHS KAaK ITAIbI
3BOJIFOLIMOHHOIO npouecca. [lomysamusa kak
AJIEMEHTApHAs €AMHUILIA SBOJIFOLIUH.

JBuxytye cuibl (paKkTOphl) SIBOIOIHH.
MyTanoHHbIN TTPoIIecC U KOMOUMHATUBHAS
M3MEHUYUBOCTh. Murpanus. M3onsauus nonyssuuii:
reorpaguueckas (IpocTpaHCTBEHHAs),
Ounonoruveckast (pempoayKTUBHAS).
EctecTBeHHbII 0TOOP — Hanpapsonui pakTop

sBosronnu. Kpearponmsm u tpancopmusM. CrucremaTnka K.
Jlunnes n e€ 3HaueHne 11t HOPMUPOBAHNS UACH SBOIOINH
IpennochUIKy BO3HUKHOBEHHS TapBHHU3Ma. DBOJIIOLHS BUJIOB B
npupoze. boprba 3a cymectBoBanue. EctecTBeHHBII 0TOOD.
JluBepreHuus NpU3HaKoB U BHI000pa3oBanue. OCHOBHBIE
MOJIOXKEHUS] CHHTETHYEeCKO# Teopuu sBostoruu (CTI). Ponb
SBOJIIOIIMOHHOM TEOPHH B (POPMHUPOBAHUH HAYIHON KapTUHBI MHPa
3HaTh: MUKPOAIBOIIIONHNS ¥ MAKPOIBOJIOIHS KAaK ATaITbI
SBOJIIOIIMOHHOTO TIporiecca. ['eHeTHIecKie OCHOBEI YBOJIIOIINH.
MyTanuu 1 KOMOMHAINH KaK JIEMEHTapHBIA 3BOJIFOIMOHHBII
matepuai. [Tomysinus Kak sJeMeHTapHas SANHULA SBOJIOLUH.
JBmxyume cuisl ((akTopbl) 3BOTOLNHA. MyTallMOHHBIH TIpoIiecc U
KOMOMHATHBHAsI ©3MEHYMBOCTb. Murpanust. M30s1us momy siuii:
reorpadudeckas (MPOCTPAHCTBEHHAs ), ONOJOTHYECKas
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sBomonu. bopnba 3a cyiiecTBoBaHe Kak
MEXaHU3M JICHCTBHSI €CTECTBEHHOT'O 0TOOPA B
nomynsiuusix. Bug v ero kputepuu (IpU3HAKH).
BunoobpazoBanue kak pe3ylibTaT MUKPOIBOIOLUT

(penponyKTUBHAsA).

EcrectBenHslit 0T00p — Hampasistomuii pakrop sBomtoruu. boppda
3a CYIECTBOBaHUE KaK MEXaHU3M JefCTBUS €CTECTBEHHOr0 0TO0pa B
nonyysiusix. Bunx u ero xputepnu (npusHakn). Bunoo6paszosanue
KaK pe3yJIbTaT MHUKPOABOJIIOUH

YMeTb: OIHCHBaTE 0COOCHHOCTH BHAOB MO MOP(OIOTHISCKOMY
KPHUTEPHIO

Tema 3.3. Makpo3BoJiionusi. Bo3HMKHOBeHHE U 2
PAa3BUTHUC )KU3HU HA 3emJre
6_ MaKpOBBOJ'II-OI_[I/I}I. QOPMBI 1 OCHOBHBIE 2T 3HaTh: MaKp03BOJ'I}OL[I/I$I. CDOpMLI 1 OCHOBHBIC HAIIPaBJICHUA OK 2
HATABIEHNS MAKPOABOMOLHH ( AH CeBepHOB) MaxposBoiormu (A.H. CeeprioB). [lytu goctrxeHust OK
S : OHMOJIOTHUECKOTO Tporpecca: apoMopho3, nanoaganTanus, oomas 4
HYTI/I JOCTHXKEHHS] OMOJIOTUYECKOTO nporpecca: Jierenepanus. Metoabl U3y4eHusl MaKpOdIBOJIIOIMH. 3aKOH
apOMop(bo:;, UAMOoaanTanus, o01as JereHeparus. 3apozsineBoro cxoncTsa (3akon K. bapa). buorenerndeckuil 3akoH
MeTo1b1 M3YYEHUs MAKPOIBOJIOLUH 3aKoH (3. I'ekkenp, @. Mromnep). OOIIMe 3aKOHOMEPHOCTH (TIpaBHJIa)
: 9BOJIIOIUU
3apOAbIIICBOI0 CXO0ACTBA (3aKOH K. Bapa). I'umote3ss! 1 TeOpHU BO3HUKHOBEHUS XKU3HH Ha 3eMite:
BroreHeTHYEeCKUH 3aK0H (9. I'exkeinb, O. KpEanuoHN3M, CAaMOTIPOU3BOJILHOE (CIIOHTAHHOE) 3apOXKACHHE,
MIOJIJIep) OGume 3aKOHOMEPHOCTH (HpaBI/IJIa) CTallMOHAPHOE COCTOSIHUE, MaHcnepMus, Ouonos3. Hagano
: OpraHUYecKOi 3BOIIOIHU. [10sIBICHNE MEPBBIX KIECTOK. DBOIIOLHUS
3BOJIFOIINH MeTaboM3Ma. JBOIIOIHS MEPBBIX KIETOK. [IpokapHoTHI 1
FI/IHOTG?;BI u TGOpI/II/I BO3HUKHOBCHUY KU3HHU HA JYKapHuOThI. HpOI/ICXO)KI[eHI/Ie MHOTI'OKJIETOYHBLIX OPraHUu3MOB.
Jeme Bo3HHUKHOBEHHE OCHOBHBIX LIAPCTB DYKAPHOT.
: OCHOBHBIE YepPTHI FBOJIOLMU PaCTUTEIbHOTO Mupa. OCHOBHBIE
YePTHI IBOJTIOINH )KHBOTHOT'O MHpPa
Tema 3.3. IlpoucxokaeHne 4e10BeKa — AaHTPONOTeHe3 2
7_ AHTpOHOJ'IOFI/ISI CXOI[CTBO U OTJIMYHUS UeJIOBEKa C 2T 3Hare: CucTeMaTHUYECKOE MOJIOKEHUE YEI0BEKA. CXOZ[CTBO YCJIOBCKA OK 2
¢ )KMBOTHBIMU. OTJINYMS YeTIOBeKa OT KUBOTHBIX. [IpsIMoOXokIeHne OK 4

JKHUBOTHBIMHU.
YenoBeueckne

KonTponbnas pabota. TeopeTnieckre aceKThI
ABOJTIOIMY KU3HHA HA 3eMJIe pachl.

Y KOMIUTEKC CBSI3aHHBIX C HUM IPH3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta M BTOPO#l CUTHAJIbHOH cucTeMbl. COOTHOIIEHHE
OHMOJIOTHUECKNX U COIMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3e
OCHOBHBIE CTAQINH AHTPOIIOTeHe3a. JIpHONNTEKN — IPEAKN YeTI0BeKa
U 4eJIOBEKOOOpa3HBIX 00e3bsiH. [IpoToaHTpoI — NpeamecTBEHHUK
YenoBeKa. ApXaHTpOIl — ApeBHeHInit yenoBek. [laneoanTpon —
npeBHUi yenoBek. HeoaHTpon — 4enoBek COBPEMEHHOT'0 THIIA.
DBOJIIOLHSI COBPEMEHHOTO YeJIOBEKa.

YenoBeueckne pacsl. OCHOBHBIE OOIIBIIHE PAaChl: €BPOIICOU THAS
(eBpaswmiickas), HETpO-aBCTPAIOUIHAS (IKBATOpHAIIBHAS),
MOHTOJIOHHAs (a3MaTCKO-aMepHKaHcKas). Bpemst u mecto
BO3HMKHOBEHHS UeJIOBEUECKUX pac. EanHcTBO YenoBeueckux pac
YMeTh: aHaJIM3UPOBATh U OLICHUBATh PA3JIMYHbIC THIIOTE3bI O
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CYIIHOCTH, NPOUCXOKJACHUM XU3HU U YEJIOBCKaA

Pa3gen 4. Dxoaorus

Tema 4.1. dxonorus
8. DKOJIOTUUECKUE Q)aKTOpr U CpEJIbl )KU3HU 2T 3BHaTL: OCHOBHEIE YKOJIOTHYECKHE OHSATHS, 3aKOHBL. OK 1 1
JMSTHYE YeT0BEKa Ha OKPYXKAOILYIO Cpexy. OK 7
IToryssiuus, coO0IIECTBA, IKOCHCTEMBI BuisiHEe aHTPOIIOTEHHBIX M COLHAIBHO-IKOIOTHYECKUX (haKTOPOB
buocdepa — rmobanpHast SKOJTOTHYECKAs CHCTEMa Ha GrocQ)epy  Ha 310pOBbE UeTOBeKa
Bnusinue antponoreHHsix (hakropoB Ha 6uochepy
BnusiHre connanbHO-9KOIOTHYECKUX (PAKTOPOB HA
310POBLEC YCIIOBCKA
Pa3nes 5. buosorus B :KM3HU 10
Tema 5.1.5M0TEXHOJIOTHH B KU3HHU KaXxaoro 10
9. | BHOTEXHOJIOTHUHU B KHU3HUA KaXJI0ro 2T 3HaTh: bruoTexHONMOTHA KaK HayKa U MPOU3BOACTBO. OCHOBHEIC OK1 1
0 o HaIpaBICHUS COBPEMEHHON OMOTEXHOIOTHH. MeTo b1 OK 2
CHOBHBIC HAIPABJICHNS COBPCMCHHOM 6roTexHonoru. OGbeKTH GHOTEXHOIOTHH. JTHKA OK 4
OMOTEXHOJIOTHU. DTHKA OMOTEXHOJOTUYECKHUX U OMOTEXHOJIOTHYECKHX ¥ TEHETHYECKUX IKCIIepUMEHTOB. [IpaBma OK 9
TEeHETUYECKUX 3KCH€pI/IMeHTOB. IIOKMCKA U aHAJIN3a OHOPKOJIOTHUECKOMN I/IHq)OpMaL[I/II/I 13 pas3jIMYHbIX
PasBUTHE IDOMBILLICHHON GHOTEXHONOIMIA 1 ee HCTOYHHKOB (Hay4dHas U y4eOHO-Hay4Has JIUTepaTypa, CpeCcTBa
p MaccoBOi HHpOpMaIH, ceTh IHTepHET U Apyrue)
IIPUMECHCHHUE B )KU3HHU YCIIOBCKA, IIONCK U aHAJIN3 ‘YMeTh OLleHUBATh THUECKUE acTIeKThl HEKOTOPBIX MCCIIEOBAHUMN B
I/IH(I)OpMaI_II/II/I u3 pa3J'II/I‘{HBIX UCTOUYHHUKOB (Haquaﬂ 001acTi OGMOTEXHOIOTHH (KHOHI/IpOBaHI/Ie, HCKYCCTBEHHOC
o OTIOOTBOPEHHE)
1 yueOHO-Hay4YHas JTUTEpaTypa, CPeICTBa MacCOBOM
uHpopManuy, cetTb IHTEepHeT U Apyrue)
10; JTabopatoproeoe 3austre Ne 2 TTonrotoBka 21p YMETh UCIO0JIb30BaTh TOJyHEHHbIC 3HAHUS HA TIPAKTHUKE. OK 1 1,2
MH/IUBH/IyaJIbHOTO IPOCKTA IlepBer1it aTan BeimonHeHU MpoekTa: O630p TeM yueOHO- OK 2
HCCIIEI0BATEIbCKUX MPOEKTOB. Bb100Op yueOHO- OK 4
HCCIIEI0BATEIBCKOTO MTPOEKTA U3 NMPEJIOKEHHBIX. OK 5
DopMHUPOBAHUE KOMaH/IbI IPOEKTA. AITOPUTM BBIIOTHEHUS OK6
MPOEKTa. OK7

Kaxnas rpynmna BeIOMpaeT 0JJMH U3 BapUaHTOB y4eOHO-
HCCIIEI0BATENbCKUX IPOEKTOB!
1. Ouenka kauecTBa aTMOC(EPHOTO BO3IyXa
2. OrieHKa Ka4ecTBa II0YB METOJJOM (PUTOTECTHPOBAHHMS
3. Oyenxa xauecmsa 600 NHOBEPXHOCMHBIX 000eMO8 NO
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0p2aHONeNMUYEeCKUM U QUIUKO-XUMUYECKUM
ceolicmeam

4. Bausinue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX
pacTeHui

5. BausiHME cOeBOTo 3arps3HEHUS HA POCT U Pa3BUTHUE
CEMSsIH BBICIIUX PaCTEHUU

11 Ha6opaTopHoe 3aasaTue Ne 3 «Iloaroroska 2mp Bmopoti sman evinonuenus npoexma: MOJrOTOBKA HEOOXOIHUMON OK 2 1,2
060 OBAHMS 1 MATEPHAIOB. TToIvIeHme IOCYABI U MaTepuaia Juisl S9KCIEPUMEHTa, IPOBEICHUE OK 4
pPYyA p ' yd IKCTIEPUMEHTA, IIEPUOANIECKAs IPOBEPKa TEUCHHs IKCIIEPUMEHTa/ OK 5
OKCIICPUMCHTAIBHBIX JTAHHBIX, CTATUCTUYCCKAA cOop Marepuaina B BRIOpaHHBIX TOYKaX 0TOOpa Mpod OK6
06pa6OTKa I[aHHbIX» Tpemuﬁ aman 6vlNOJIHeHUs npoekma. NMOJIyYCHNUEC NEPBUYHBIX OK 7
9KCHEPUMEHTANIbHBIX ITAHHBIX, IPOBEACHNE CTATUCTUUECKON OK 9
00pabOTKH MOTYYEeHHBIX JaHHBIX
12} JTaGoparopHoe 3ausitue Ne 4 «BpisiBieHne 2mp 12
3aKOHOMepHOCTeI>’I, (I)OpMyHI/IpoBaHI/Ie BBIBO,HOB u ’-Iemeepmblli aman 6blNOJIHeHUsl npoeKma. BbIABICHUC
IDOrHO30B. OLEHKA KAUECTRA HCCICAIVEMOro 3aKOHOMEPHOCTEH, (HOPMYIHPOBAHUE BEIBOZOB M POTHO30B, OLICHKA
P » Oll JCILY: Ka4ecTBa UCCIIeTyeMOoro 00beKTa Mo pe3yabTaTaM
00BeKTa MO pe3yiibTaTaM OHMOIKOIOTMYECKOTO OMO3KOJIOTHYCCKOTO aHAIN3a
aHaJIu3a»
13 ﬂa60paTopHoe 3aHATUE Ng 5 3aH_II/ITa HpoeKTa Zj]p HpCﬂCTaBHeHI/IC PE3YIbTAaTOB BBIIIOJIHECHUA yqe6H0- 1,2
HCCIIEIOBATENBCKUX MMPOCKTOB (BBICTYIUICHHE C IPE3EHTAIEH)
Bcero 297+10JIP

*J171 XapaKTepUCTUKH YPOBHS OCBOCHUS yUe€OHOr0 MaTepHaja UCIOIb3YIOTCsS CleIyoINe 0003HaYEeHHs:
1 — o3HaKOMUTENBHBIH (y3HABaHUE paHee N3yUYCHHBIX 00BEKTOB, CBOICTB);
1 — PENpPOAYKTHBHBIN (BBIIIOJHEHNE IEATEIFHOCTH 110 00pasily, HHCTPYKIIMH WIN TIOJ PYKOBOJCTBOM);

3 — NPOJYKTUBHBIN (IUIAHUPOBAHKUE U CAMOCTOSTEIIBHOE BBITIONIHEHUE JIEITEIbHOCTH, PELICHHE NPOOJIEMHBIX 3a]1a4).
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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, 000pyTIOBaHHEIC
MEPCOHATbHBIMU KOMITBIOTEPAMHU 10 YUCITY
oOy4Jarommxcs;

- y4eOHO-TIpaKTHUECKOe U YydeOHO-IabopaTopHOe o0OpymoBaHue (BeChl y4eOHbBIE C
THPSIMU, JIyIIa py4YHasi, MUKPOCKOII JJAOOPAaTOPHBIN, KOMILICKT MOCYIbI M IPUHAIICKHOCTEH 15t
pOBEICHUS J1Ta0OPaTOPHBIX PaboT);

- HaTJISIHBIC TTOCOONS;

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

- KJIacCHast JI0CKa.

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

3.2 UndopmanmnoHHoe odecnievyeHue 00y4eHust

OcHoBHas nUTEpaTypa:

1. TynsakoBa, O. B. buonorus : yueOnuk : [16+] / O. B. Tynsaxosa. — U3x.
2-e, crep. — Mockaa ; bepimun : Jlupekr-Menua, 2019. — 450 c. : mi., cxem., Ta0I.
— 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., Tabm. — Pexum pocTyma: Mo MOIMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576760

JonosiHuTENBbHAS TUTEPATYpA:

1. bensies 1. K., Apimimun I'"M., Ky3uenosa JI.H. u np. buonorus (6a30Bsiii ypoBeHB).
10 kmacc. — M., 2017.

2. KoucrantuaoB B.M. buonorusi. YueOHuk s 00pa30BaTENbHBIX YUPEKICHHUHA
HAYaJIbHOTO U CPEHEro MPo(hecCHOHATbHOrO 00pa30BaHusl. — AKaIeMHUsL.

HuTepHeT pecypcesl:
1. www. sbio. info (Bcst Ouonorus. CoBpemeHHasi OMOJIOTHS, CTaThH,
HOBOCTH, OMOJINOTEKA).
2. www. window. edu. ru (EamHoe OkHO nocTyma K 0Opa3oBaTelbHBIM pecypcam
WutepHera no OHOJI0THN).
3. www. biology. ru (buomorus B OTkpbITOM KOJUIeke. CalT COEPIKUT DIICKTPOHHBIH
yueOHHK 1o 6uonoruu, On-line TecThr).
4. www. informika. ru (OnexTpoHHbIN y4eOHUK, OONBIION 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 OCBOEHUA JUCHUIIVINHBI

KonTpoas #  omeHka  pe3ylnbTaToB

OCBOCHU

yaeOHOM JHUCLMIIIAHEI

OCYHICCTBJIAACTCA NPEHIoAaBaTcyicM 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
HAYYHOTO MHUPOBO33PECHHUS;

- pemaTh >JIEMEHTAapHbIE OWOJOrWYEeCKUe 3aJadH;
COCTABJIATh DJIEMEHTAPHBIE CXEMbl  CKPEIIUBAHUS WU

CXEMblI INEPEHOCA BCHICCTB MW IEpcaadd OHCPruu B

9KOCUCTEMAaxX (uenu MIUTaHMS); OIHCHIBATH
0COOEHHOCTHU BUJIOB 1o MOP(OTIOTHIECKOMY
KPUTEPHIO;

- BBISIBJISITH  TIPUCIIOCOONIEHUSI OPraHu3MOB K Cpene
06I/ITaHI/I$I, HCTOYHHUKHW W HaAJIHUYHUC MYTarc¢HoB B
OKpyKaromie cpene (KOCBEHHO), aHTPOIIOTCHHBIC

M3MEHEHHUS B 9KOCHCTEMAaxX CBOEH MECTHOCTH;

- CPaBHMBAaTh OMOJIOTMYECKHE OOBEKTHI: XUMUUYECKUM
COCTaB Te€Jl KUBOW M HEKUBOW IPUPOJBI, 3apOABILIECH
4eJ0OBeKa M JOPYI'MX  JKMBOTHBIX,  IPUPOJHBIE
9KOCUCTEMbl U arpo3KOCUCTEMBI CBOEW MECTHOCTH;
nporecchl (€CTECTBEHHBIH W HCKYCCTBEHHBIH 0TOOD,
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

OMOJIOTTYECKHUX MOMCIAX;

- HaXOUTh UHGOPMAIUIO O OHMOJOTHYECKUX 00BEKTaxX
B Pa3JIMYHBIX UCTOYHUKAX (YIeOHUKAX, CIIPABOYHUKAX,
HAYYHO-TIOMYJISIPHBIX H3IaHUSX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax ceTu IHTepHET) U KPUTUUYECKHU €€ 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
JIPYTHX  3a00JIeBaHUAX, OTPABICHUSAX  IHUIICBBIMU
MPOJYKTaMHU; OLIEHKH ITHUYECKUX ACHEKTOB HEKOTOPBIX
HCCIEeN0BaHUuN B oOJactu OMOTEXHOJIOTHHA
(KJIOHUPOBaHWE, HCKYCCTBEHHOE OILIOJIOTBOPEHHE).

Oyenxa pe3yiomama 6bINOJIHEHUS
3a0aHUL

Oyenka pe3ynomama 6bINOIHEHUSA
NPAKMU4ecKux 3a0anull

Oyenka pe3ynomama 6bINOIHEHUS
NPAKMUYECKUX 3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenka pe3ynomama 6bINOIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUSA
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUS
3a0aHUL

Oyenka pe3ynomama 6bINOJIHEHUS
NPAKMU4ecKux 3a0anull
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3HATh.

- OCHOBHBIE TTOJIOKEHUS] OMOJIOTHUECKUX TEOPUN 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,
dbopMupOBaHUE TPUCTIOCOOICHHOCTH, TPOUCXOKICHUE
BUJIOB, KDYTOBOPOT BEILLECTB U NPEBPAILIEHUE SHEPTUU B
KJIETKE, OpraHu3Me, B dKocucTeMax u ouocdepe;

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

- OMOJIOTNYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY

Tecmuposarnue

Yemmuwiti onpoc

Yemmuwiii onpoc,

mecmuposaHnue
Onpoc no
300aHUAM

UHOUBUOYATILHBIM
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