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1IMACIIOPT PABOYEN IMPOT'PAMMBI YYEBHOM JTUCITUILIMHBI

«buojgorusa»

1.1 ObnacTy npuMeHeHH POTPAMMBbI

PaGouas mporpamMma yueOHON AMCUUIUIMHBI SBJISIETCS YACThIO MPOrPaMMBbI TOATOTOBKU
crienuainucToB cpeaHero 3BeHa B coorBercTBUU ¢ GI'OC mo Bcem cnenuanbHocTsiM CIIO.
13.02.02 TennocHabxeHrEe U TEIJIOTEXHUYECKOE 000pyI0BaHNE

1.2 MecTto y4eOHOIl AUCHMILUIMHBI B CTPYKTYpe OCHOBHOW mpodeccnoHaIbHOI
0o0pa3oBaTe/IbHOM TporpaMMbl: ydeOHas 0Oa30Bas JUCHUIUIMHA OO0IICO00pa3oBaTeIbHON
MOJITOTOBKHU.

13 Hean u 3agauum y4yeOHOH [JMCUHUIUIMHBI — TpeOOBaHHS K pe3yJjbTaTaM
OCBOCHHSI Y4eOHOH IMCHUILINHBI:

B pesynbTare ocBoeHUs y4eOHOM TUCIUIIIMHBI 00YJaIOUIUIICS 10JIKeH YMeTh:

- OOBSCHATH POJIb OMOIOTHUH B OPMHUPOBAHUU HAYIHOTO MUPOBO33PEHUS;

- peuiathb IEeMEHTapHbIe OMOIOTHYECKUE 331a4H;

- COCTaBJISITh DJIEMEHTApHbIE CXEMbl CKpEIIMBAHMS U CXEMbl MEPEHOCA BELIECTB U
nepesayy SHEPTUU B dKocUcTeMax (IeNy MUTaHuUs);

- OIHUCHIBaTb OCOOEHHOCTHU BUOB 10 MOP(POIOTUIECKOMY KPUTEPHIO;

- BBUIIBJIATH IPUCHOCOOJIEHUSI OPTaHU3MOB K cpesie OOMTaHUs, HICTOUHUKU M HaJIu4yue
MyTareHOB B OKpYy’Karollled cpene (KOCBEHHO), aHTPOIIOI€HHbIE M3MEHEHHUS B HKOCHCTEMax
CBOEM MECTHOCTH;

- CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI: XMMHUYECKHUN COCTaB TEJl )KMBOW U HEKUBOU
IPUPOABI, 3apOAbINIEH YeIoBeKa W JPYTHX JKUBOTHBIX, IPUPOAHBIE DKOCUCTEMBI U
arpo3KOCHUCTEMBI CBOEH MECTHOCTH; IpOLIECChl (E€CTECTBEHHBIH M HCKYCCTBEHHBIH OTOOp,
1oJjioBoe M Oecrosoe pa3MHOKEHHE) U JeaTh BBIBOJBI U 000OIIEHUSI HA OCHOBE CPAaBHEHUS U
aHaImn3a;

- AHAIU3MPOBATh U OLICHMBATH PA3JIIMUYHBIE TMIIOTE3bl O CYHIHOCTH, MPOMCXO0KIECHUU
JKU3HH U 4YeJIOBeKa, IJI00AJbHBIE SKOJOTHYECKHE MpPOOJeMbl U UX PEUIeHMs], MOCIEICTBUS
COOCTBEHHOM JIeSITETbHOCTH B OKpY’Karollel cpene;

- HU3y4yaTh U3MEHEHHS B SKOCHUCTEMaX Ha OMOJIOrMYECKUX MOJEIIAX;

- HaxoAuTh MHPOpPMALHI0O O OHOJOTMYECKMX OOBEKTaX B PA3IMUYHBIX HCTOUYHHKAX
(yueOHUKaxX, CIPaBOYHHKAX, HAYYHO-TIOMYJIAPHBIX HU3/IaHUSAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
cetu IHTepHET) 1 KPUTHYECKH €€ OLIEHUBATD;

- HCNOJb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUYECKOMN NEATEIbHOCTH U
MOBCEHEBHOM KHU3HU: JJIs1 COOMIOACHUS Mep MPO(MUIAKTUKYA OTPABICHUN, BUPYCHBIX U JIPYTUX
3a00JIeBaHUH, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHUs, aIKOr0JIM3Ma, HAPKOMaHUH);

- NpaBUJ MOBEJECHUS B IPUPOIAHON CPELE;

- OKa3aHMs TMepBOM TMOMOIIM TMpU TPAaBMATUUYECKUX, NPOCTYAHBIX U APYTUX
3200JIeBaHUSX, OTPABIICHUSX MMHUILEBBIMH MPOTYKTaMHU;

- OUEHKM 3THMYECKHMX acleKTOB HEKOTOPBIX UCCIIEOBaHUI B 00sacTH OMOTEXHOJIOTHUN
(KJIOHMPOBaHUE, HCKYCCTBEHHOE OIUIOZOTBOPEHHUE).

B pe3ynbrare ocBoeHUS yUeOHOM TUCITUTIIMHBI 00 yJAIOIIHICS T0JKEH 3HATh:

- OCHOBHBIC IOJIO)KEHHsSI OMOJIOTMYECKUX TEOPUH M 3aKOHOMEPHOCTEH: KIIETOYHOM
TEOPHH, DBOJIIOIMOHHOTO y4yeHus1, yueHus B.U.Bepunanckoro o 6uocdepe, 3akonsr I.Menmaens,
3aKOHOMEPHOCTEN U3MEHUNBOCTH U HACJIEICTBEHHOCTH;



- crTpoeHHe U (DYHKIMOHHPOBAHUE OHMOIOTHYECKUX OOBEKTOB: KIETKH, TEHOB U
XPOMOCOM, CTPYKTYpPBI BUJA U SKOCUCTEM;

- CYUIHOCTh OMOJIOTHUECKHX MPOIECCOB: PAa3MHOMXKEHHS, OIJIOAOTBOPEHHS, JACUCTBUS
HUCKYCCTBEHHOIO M €CTECTBEHHOro  0TOopa,  (opMHUpOBaHHE  MPUCHOCOOIECHHOCTH,
IIPOUCXOXKACHNUE BUI0B, KPYTOBOPOT BELIECTB U MPEBPAILEHUE SHEPTUU B KIETKE, OPraHU3MeE, B
9KOCHUCTEeMax U ouocdepe;

- BKJIAA BbAOIUXCA (B TOM YHCIE OTEYECTBEHHBIX) YYCHBIX B pPa3BUTHE
OHOJIOTHYECKON HAYKH;

- OMOJIOTUYECKYIO TEPMHHOJIOTUIO U CHMBOJIUKY.

OcBoenue conepkanus y4yeOHOW aucuuIUIMHbL «buonorus» obecnedynBaeT HOCTHKEHUE
CTYJEHTaMH CJIENYIOUINX PE3YJIbTaTOB:

JIMYHOCTHBIX:

— cOpMHUPOBAHHOCTh YYBCTBA TOPAOCTH M YBWKEHUS K HCTOPHH U JOCTHXKEHUSIM
OTEUYECTBEHHON OMOJOTMYECKON HAYKH,

— NIPEICTaBJICHUA O 1IEJIOCTHON €CTeCTBEHHOHAYYHON KapTUHE MUPAa;

— MOHMMAaHHE B3aMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX BIMSHHS Ha
OKpPYKAaIoILYyI0 Cpeay, SKOHOMHYECKYIO, TEXHOJOTHYECKYIO, COLUAIBHYIO M ITHUECKYIO c(epsl
JESITEIbHOCTH YEJIOBEKa,

— CIIOCOOHOCTH HCII0JIb30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHE
MUpa B 00pa3oBaTeIbHON U MPOPECCUOHANTBHOMN AEATEeIbHOCTH;

- BO3MOXHOCTH HMH(OpPMAIMOHHOW cpenpl JUIsl  OOECIeYeHHs TPOTYKTUBHOTO
camMo00pa3zoBaHus;

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

— CIOCOOHOCTh PYKOBOJICTBOBAThCS B CBOCH JIEATETLHOCTH COBPEMEHHBIMU MPUHIIMITAMHU
TOJIEPAHTHOCTH, JUAJIOra W COTPYJHUYECTBA; FOTOBHOCTh K B3aUMOJICHCTBUIO C KOJUJIETaMU,
paboTe B KOJUIEKTHBE;

— TOTOBHOCTH HMCIOJIb30BaTh OCHOBHBIE METOJABI 3alIUTHI OT BO3MOXKHBIX IOCIEICTBUN
aBapui, KaTacTpod, CTUXUHHBIX Oe/ICTBUIL;

— o0yaaHne HaBbIKaMU O€30MacHO paboTHl BO BpeMsl MMPOCKTHO-UCCIIEI0BATEILCKON U
HKCIEPUMEHTAIBHOM JeSITeIbHOCTH, IIPU MCIIOJIB30BaHUU JTaA0OPATOPHOTO 000PYI0BAHHUS;

— CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOPETEHHBbIE 3HAHMSI U YMEHHUS B IHPaKTHUYECKON
NeSITeIbHOCTH M TOBCEJIHEBHOM JKM3HU JUIl COOJIOAEHUS Mep NpO(UIAKTHKH OTpaBlICHHIH,
BUPYCHBIX W JpPYrux 3a00JI€BaHMIA, CTPECCOB, BPEIHBIX TNPHUBBIYECK (KYPEHHUs, aKOTOJIM3MA,
HApPKOMAaHUH ); TIPaBUII TIOBEJICHUS B TIPUPOJIHOM cperie;

— TOTOBHOCTh K OKA3aHMIO TIEPBOW TOMOIIM TpPU TPaBMax, MPOCTYIHBIX W JPYTUX
3200JIeBaHUSX, OTPABIICHUSX MMHUILEBBIMH MPOTYKTaAMHU;

MeTanpeaMeTHBIX:

— OCO3HAaHUE COLMAIBHOM 3HAUYMMOCTH CBOEU Mpodeccuu/crenuanbHOCTH, 00JagaHue
MOTHBAIIMEN K OCYIIECTBIICHUIO NMPO(ecCHOHAbHOM 1eATeNbHOCTH;

— TIOBBIIIEHHE HHTEUIEKTYAIbHOTO YPOBHS B TIPOLIECCE HU3YYEHHsS] OMOJIOTHYECKHX
SIBIICHHUI,

— BBIJAIOIUXCA JOCTHKEHUI OMOJIOTUH, BOIIEAIINX B O0IIEYENIOBEYECKYIO KYJIBTYPY;

— CJIO)KHBIX W TPOTHBOPEYHMBBIX ITyT€H Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IIISIOB,
ujel, Teopuil, KOHLEMIHNA, THIoTe3 (0 CYITHOCTH U NMPOUCXOXKICHUH )KU3HHU, YEJIOBEKa) B X0JIe
paboTHI ¢ pa3TUYHBIMUA UCTOYHUKAMHU HH(pOpMaIumy;

— CcHoCOOHOCTh OPTaHU30BBIBATh COTPYIHHUYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHUCIIE C
HCIIOJIb30BAaHNEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHUI;

— CHOCOOHOCTh TOHUMATh MPUHIMIIBI YCTOHYMBOCTH M TPOJYKTUBHOCTH >KHUBOM
OPUPOJBI, MYTH €€ W3MEHEHMs MOJ BIMSHHEM aHTPONOTEHHBIX (PAKTOPOB, CIHOCOOHOCTH K
CUCTEMHOMY aHalIM3y TJOOANbHBIX AKOJOTMYECKHMX MpoOJeM, BOMPOCOB  COCTOSIHUA



OKpYXKaroIllel Cpellbl U pallMOHAIBHOIO UCIIOJIb30BAaHUS IIPUPOIHBIX PECYPCOB;

— yMeHue OOOCHOBBIBaTH MECTO M pPOJb OHOJOTMYECKUX 3HAHUH B HPAKTUYECKOH
JIeATEIbHOCTH JIFOEH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH;

— OIIPENEIATh )KUBble O0BEKTHI B IPUPOJIE;

— MPOBOAMTH HAOIIOJACHUSA 32 IKOCUCTEMAaMHU C LEJNbI0 MX ONHCAHUS U BBIBICHUS
€CTECTBCHHBIX U aHTPOIIOICHHBIX H3MECHEHHH;

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

— CIIOCOOHOCTh INMPHUMEHATh OMOJOIMYECKHE M SKOJIOIMYECKHE 3HAHMs Ul aHajau3a
NPUKJIAJHBIX POOJIEM XO3HCTBEHHOM eI TEIbHOCTH;

— CIIOCOOHOCTh K CaMOCTOSTEJIbHOMY IIPOBEAECHHUIO HCCIIEOBAaHUM, IOCTaHOBKE
€CTECTBEHHO-HAYYHOT'O0 JKCIEPUMEHTA, HMCIIOJIb30BaHUI0 WH(POPMAIMOHHBIX TEXHOJIOTHH JUIS
pEeLIeHHs HayYHbIX U IPO(ECCHOHANBHBIX 33/a4;

— CIIOCOOHOCTH K OIIEHKE STHYECKUX aCIEKTOB HEKOTOPBIX HCCIEAOBAaHUM B 001acTH
OMOTEXHOJIOIMHU (KIOHUPOBAHUE, HCKYCCTBEHHOE OII0Z0TBOPEHHE);

NpeAMeTHbIX:

— c(OpPMHPOBAHHOCTh MPEACTABICHUNH O POJIM M MECTe OHOJOrMM B COBPEMEHHOMH
Hay4YHOU KapTHHE MUPA;

— IOHMMaHWe poju Ouosoruu B (OPMHPOBAHUU Kpyrozopa U (yHKIHOHATIBHON
IPaMOTHOCTH JJISl pELIEHUS IPAKTUYECKUX 3a/1ay;

— BJIaJICHHE OCHOBOIIOJIATAIOUIMMH IOHATUAMHU U NPEACTABICHUSAMHU O JKUBOW MPUPOJE,
€€ YPOBHEBOW OpraHM3alyy U 3BOJIIOLINH;

— YBEpPEHHOE I10JIb30BaHHE OMOIOIMYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

— BJQJECHHE OCHOBHBIMM METOJAaMU HAy4yHOTO II03HAHUS, MCIOIb3YEMbIMU IpU
OMOJIOTHYECKUX HCCIIEOBAHUSAX JKUBBIX OOBEKTOB M SKOCHCTEM: OINMCAHUEM, H3MEpPEHHEM,
MIPOBEICHUEM HAOIIIOICHHIA;

— BBISIBJICHHE U OLICHKA aHTPOIIOI€HHBIX U3MEHEHUN B IIPUPO/IE;

— ¢(OpMHUPOBAHHOCTh YMEHUN OOBSICHATH PE3yNbTAaThl OMOJOTUYECKUX SKCIIEPUMEHTOB,
pelaTh IeMeHTapHble OMOIOTHYECKUE 3a/1a4H;

— cpopMUPOBAHHOCTh COOCTBEHHOM TMO3UIIMM TIO OTHOIICHHIO K OWOJOTHYECKOM
UHpOpMaLKH, TOTYy4aeMON U3 pa3HbIX UCTOYHUKOB, II100AJIBHBIM SKOJOTHUECKUM IpoliaeMaM U
MYTAM UX PELICHHUS.

TexXHUK-TEIUIOTEXHUK JODKEeH 00janaTh OOMIMMH KOMIETEHLUSMH, BKJIIOYAIOIIMMU B
ce0s1 CIOCOOHOCTB:

OK 01 BeiOupare cnocoObl pemeHus 3afad NpoPecCHOHATBHOM JAEATeNbHOCTH,
NPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02 Vcnonp3oBaThb COBpPEMEHHbBIE CpEJCTBA IOMCKa, aHAJlW3a U MHTEpPIpETaliH
uHpopMaluu ¥ HH(DOPMALIMOHHBIE TEXHOJIOTMU MJI BBIMOJIHEHHS 3a/1ad MpodeccruoHaNIbHON
JESATENBHOCTH.

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh M pabOTaTh B KOMAH/IE.

OK 05 OcymiecTBiaTh yCTHYIO M NMUCbMEHHYI0 KOMMYHMKAIIMIO Ha TOCYAapCTBEHHOM
a3pike  Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK  O6IIposiBIsATE  Tpa)KTaHCKO-TIATPUOTHYECKYIO  TO3HIMIO,  JIEMOHCTPHUPOBATh
OCO3HAHHOE MOBEICHNE Ha OCHOBE TPAIUIIMOHHBIX OOIEUETOBEYECKUX IIEHHOCTEH, B TOM YnCIIe
C Y4YeTOM TrapMOHHU3AlUM MEXKHAUMOHAIBHBIX M MEXPETUTHMO3HBIX OTHOIIEHUH, NMPUMEHSTh
CTaHapThl aHTUKOPPYILIMOHHOIO TOBEIECHUS.

OK 07 CogeiicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH Cpelbl, pPecypcocOepekeHuIo,
OPUMEHATh 3HAHUS OO0 M3MEHEHHWH KIMMaTa, NPUHLIUIB OEpeXIMBOr0 MPOU3BOJCTBA,
3¢ (EeKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUAX.

OK 09 Tlonb3oBaThcsi MPO(PECCHOHATBHOM TOKYMEHTAllMel Ha TOCYJapCTBEHHOM H
MHOCTPaHHOM SI3bIKaX.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILIAHBI

Buna yueOHoii padoThl O0bem yacon

MaxkcumajibHasi ydeOHas HArpy3Ka (Bcero) 39

O0s3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero)

B TOM 4YHUCJIC:

TEOPETHUYCCKUE 3aHITHS 29

MPAKTUYECKHUE 3aHATHS 6

JlabopaTopHble 3aHATHS 4
CamocrosiTesbHas padora odyuyawierocs (Bcero) -
[Tpomexxyrounas arrectanus: B popme qudpepeHIIMPOBaHHOTO 3a4eTa 2 cemecTp




2.1 TemaTu4eckuii NJIaH U cofepkaHue y4eOHOM qucHUIIUHBI «buosorus»

KoaunuyecrBo OcBan
yacoB BaeMbl
. E w e Ypose
Ne HaumeHnoBaHue 3aHATHH, naﬁopaTopm,le H E[ E ; TpeﬁoBaHne K pe3yJibTaTaM O0CBOECHHUS 3JIeMEeH Hb
& o= =
3aHA NMPAKTUYCCKHUE 3AaHATHHA, CAMOCTOATECIbHAA o - E g~ g JUCHUILIAHBI TBI OCRBOCH
THS padoTa o0y4aromuxcs S |S55E2
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=~ 1
1kypce lcemectp
Paznen 1. Kierka — crpykrypHo-QpyHKuuHOHa bHasi | 10
C¢ANHUIA )KUBOI'0
Tema 1.1. bBuosorms kak  Hayka. OOmas | 2
XapaKTePUCTHKA KU3HHU
1 | buonorust kak Hayka. OOm@as XapakTepHUCTHKa 2T JocTikeHne pe3yIbTaToB: c(hOPMUPOBAHHOCTD IIPECTABIECHUIH O OK?2 1
SKU3HH POJIH M MecTe OUOJIOTUH B COBPEMEHHOH Hay4YHOH KapTHHE MHPA; OK 7
: HNOHMMaHHUE POy Guonoruu B GOPMHUPOBAHUM KPYro3opa U
Pa3Hoo6pa3He ouocucrem. OO0mas XapaKTCPUCTHUKA (YHKIMOHATBHOM ITPaMOTHOCTH [T PELIEHUS IPAKTHYECKUX 3a/1ay;
)KI/I3HI/I, CBOﬁCTBa JKUBBIX CUCTEM. IIOHMMAaHHWE B3aMMOCBA3HU U B3AMMO3aBUCUMOCTH €CTCCTBCHHBIX
HayK, X BIHSHHS HA OKPYKAIOIIYIO CPeay, SKOHOMHUECKYIO,
TEXHOJIOTHIECKYIO, COIIMANIBHYIO M ATHUECKYIO C(hephl AesITeNbHOCTH
4eII0BEKa,;
HPEJCTABIICHHS O LIEJIOCTHON €CTECTBEHHOHAYYHON KapTHHE MHUPA.
3HaTh: CTpOEHUE U PYHKLIMOHUPOBAHHE OMOIOTMYECKUX 0OBEKTOB!
KJIETKH, TEHOB M XPOMOCOM, CTPYKTYPbI BU/Ia U 9KOCUCTEM.
VYMeTb: 00BACHATD pOJIb GHONOTHH B (JOPMHUPOBAHUH HAYYHOTO
MHPOBO33PEHUS.
3HaTh: 0 pa3HooOpasun 6nocucreM. OpraHu3aIio OHOIOTHYECKIX
cHcTeM. YPOBHH OpraHH3aIMH OHOCHCTEM: MOJICKYJISIPHO-
TeHETUYECKNUii, OPTraHOUTHO-KIJIETOYHBIH, OpraHM3MEHHBIH,
HOMYJIALIMOHHO-BHIOBOM, 3KOCHCTEMHBIN (OMOTreoLeHOTUYECKUIT),
6uochepnsiii. Hayku, n3yvaromue 6noiornueckue 0ObeKThl Ha
Pa3HBIX YPOBHSX OpPraHU3alluK KU3HH. bruosornueckyro
TEPMHHOJIOTHIO U CUMBOJIMKY
YMeTs: naBath OOIIyI0 XapaKTePUCTHKY XKHU3HH, OIHCHIBATDH
CBOICTBA )KMBBIX CHCTEM; IPOIIECCHI, IPOMCXOSIIIE B OHOCHCTEMax
Tema 1.2. CTpyKTYpHO-(PYHKIHOHAIbHASI OpraHu3amms | 2




KJICTOK

2

Crpoenne U QyHKIUHN KIETKA
Knerounas Teopus. OCHOBHBIE ITOJIOKEHUS
COBPEMEHHOM KJIETOYHOM TEOPUHU.

[uromnazma. [{utozons. [{utockener. CtpoeHue u
(GyHKIMN OJTHOMEMOPAHHBIX OPTaHOM OB KIICTKH.
Crpoenue U pyHKIUN HEMEMOPAHHBIX OPraHOU OB
KJIETKU
Bupycsl. baktepun. O0miast xapakTepuCTHKa.
[Tonstue mramm. Bupycsl u 0akTepuu: cXoAcTBa U
paznuuus

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.
DHIONWTO3: MUHOIHTO3, aronnuTos3. Dx30uuTo3. O00I0UKa HIIH
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 GpyHKIMH 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,
KJIETOYHBII LHECHTP. OpFaHOI/I)IbI JABYDKCHUS: PECHUYKHU U XKTYTUKHU.
CrpoeHue 1 GpyHKIMN HeMEMOPaHHBIX OPTaHOUIOB KIIETKU

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-coxepskammx 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 CrtpoeHre XpoMOCOM. XPOMOCOMHBIH HAOOP 2T 3uate: CrpoeHuMe XpoMocoM. XpPOMOCOMHBI Habop KIETOK, OK 1
TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, TaIUIOMIHBIA U OK 2
KJICTOK, F'OMOJIOrH1HBIC I/IUHel"OMOJ'IOFI/I‘IHE:Ie mumonanelii  Habop. Hyxmemnosrsle kuenotel. JJHK u  PHK.
XpOMOCOMBI, I'AINIOWAHBIM U JUITIIOW THBIN Ha60p. CrpoeHne HykJIeHHOBBIX kucioT. Hykmeorumsl. KommnemeHnrapHsie
HYKJ'ICI/IHOBBIC KUCJIOTHL. HHK u PHK Aa30TUCTBIC OCHOBAHMA. HpaBI/IHO Llapraq)q)a. CprKTypy I[HK —
P I JBOIHas cnmpanb. MecTOHAaXOXAeHne W OMonormdeckue (GyHKIUU
CaKIMN MAaTPUIHOTO CUHTE3a. LIPUHIIATT JHK. IHK-3xcneptusy. Bunst PHK. ®ynxuun PHK B knetke
KOMIUIECMCHTAPHOCTU B PCAKIUAX MATPUIHOI'O 3nate: Matpuuneni cuHtes JIHK — pemnmukamusa. IIpuHmmmsr
cuuTe3a. YCIOBUS OMOCHHTE3a OeIKa. permukanun JJHK. Mexanusm pemmkanuu JJHK. Penapanus JTHK
(nopemekaTHBHas, IOCTpEIUICKAaTHBHAs). Peakumum MaTpH4HOTO
cuHTe3a. [IpHHINI KOMIIEMEHTApHOCTH B PEAKUUSIX MaTPUYHOTO
cuare3a. JIHK wu rensl. ['eHeTmdyeckuil KOA, €ro CBOMCTBA.
Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancnsauus u e€ srans.
VYcmoBuss OuocmaTe3a Oenkxa. Ctpoenme 1-PHK u kommpoBanue
amMuHOKHCIOT. Postb pubocoM B GrocuHTE3e Oenka
Tema 1.4.00MeH BellecTB U NpeBpalleHHe JHEPrUU B 2
KJIETKE
4 | AcCUMMITALIAS 1 JUCCUMHUIIALMA — IBE€ CTOPOHBI 21 3Hatb: Tunel 0OMeHa BelecTB: aBTOTPOQHBIN U reTepoTpOdHBIH, OK 2
MeTa6oi3Ma. THITB 0GMEHA BEIIECTB a3poOHBIi M aHaPOOHBIH. DHepreTnueckoe 0oecreyeHne KIeTKuU:
o npespamienne AT® B 0OMeHHBIX mporieccax. PepMeHTaTUBHBII
HepBHqHBIH CHUHTE3 OPraHN4YCCKUX BCIICCTB B XapakTep peakluil KIETOYHOTO MEeTaboIH3Ma
KJIETKE. HHaCTI/II‘IeCKI/Iﬁ O6M€H. CDOTOCI/IHTCB. 3HaTh: 0 TICPBUYHOM CHHTE3€ OPTAaHUYCCKUX BEIIECTB B KIICTKE.
XeMOCHHTE3 AHaBpO6HI>II71 3HepFeTI/I‘{eCKI/II71 [Mnactuueckuit oomen. dorocunTes. XemMocuHTe3. AHAIPOOHBIH
: JHEepreTHYecKuii 0OMeH. AHa’pOOHbIe OpraHu3Mbl. bpoxenue,
oOMeH. AHaBpOGHHe OpraHnu3MEl. aBTOTPOQHBII U reTepoTpodHBIH THII TUTaHU. AHAIPOOHbIE
MHKPOOPTaHH3MbI KaK 00BEKTbI OMOTEXHOJIOTUH. DTaIlb
sHepreTuyeckoro oomeHa. I'mukonus. buonornueckoe okuciexue,
WU KJIETOYHOE JbIXaHUe
Tema 1.5. ’)KuzHennsblii nuka kjierku. Muros. Meiio3 2
5 | KneTouHbIit IIUKJI, €70 IMTEPUOJIBI U PETYIISAITHS. 2T 3natb: KiieTouHbli LUK, €ro Nepuosl U perymsauus. Ilepuoas: OK 2
uHTepdasel ux ocobenHocty. Juddepenimarys KIeTky u apect OK 4

Muro3s. Meiio3

KJIETOYHOTo LuKia. [lenenue kineTku — Muto3. CTaiuu MUTO3a U
MPOUCXOAAIIHNE Hporecchl. KaprokuHes n MUTOKHUHES.
Buonormueckoe 3HaueHne MUTO3a. Mel03 — peayKIMOHHOE JIeTICHUE
kietkn. Craaun Meio3a. Meifo3 — 0CHOBa ITOJIOBOTO Pa3MHOKEHHUS.
[ToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonornueckuit
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cMbIc Meio3a. Db dekTsl Meio3a. Meiio3 B JKH3HEHHOM LIUKIIC
OpraHHU3MOB

Pa3nen 2. CtpoeHue u GyHKIMH OPpraHu3Ma 11
Tema 2.1. CTpoeHue oprannzma 2
6 | OaHOKJIETOYHBIC OPraHU3Mbl. MHOTOKJICTOUHBIE 27 3HaTb OCHOBHBIE MOHATHUS: O THOKIETOYHBIE OPTaHU3MBI. OK 2 1
OpraHU3MBI KononnansHble opraHu3Mbl. MHOTOKIICTOYHBIE OPTaHH3MBL. OK 4
® ) BzanmMocBs3p qacTel MHOTOKIIETOYHOTO oprannimMa. OyHkmust.
YHKIHA. OpraHbl 1 CHCTEMBI OpPraHoB. Anmapatsl opraHoB. ['omeocras
Opraspl ¥ CHCTEMbI OPraHOB. ANNApaThl OPraHoB. OpraHu3Ma ¥ ero HOJIepXKaHKue B IPOIECCE KUIHEAEATETLHOCTH.
I'omeocTas opranusma u €ro nNoAAepKaHue B Mpolecce 3HaTh: OYHKINOHATIBHYIO CUCTEMY OpPraHoB. TKaHU pacTEeHHIA.
KH3HE IS TETBHOCTH. TxaHu *KUBOTHBIX U YenoBeka. Oprassl pacTeHuil. Opransl 1
o CHCTEMBI OPTaHO 0 eyoBeKa. 3HaYeHHE OII0
dyHKIMOHAEHAS CHCTeMa opraHoB. TKaHM pacTeHHIA. VICTCMBI OPTAHOB JXHBOTHEIX H UCTIOBCKA. SHATCHHUC OTIOPHL,
. JBIDKCHHUS, TUTAHKS, IBIXaHHS, TPAHCIIOPTA BEIIECTB, BHIACICHNUS,
Txauu )KUBOTHBIX ¥ YenoBeKa. OpraHbl pacTeHHIA. 3aIIUTHL 3HAYEHHUE TPOSABIICHUS PA3APAKUMOCTH U PETYJISALUH
Oprasbl ¥ CHCTEMBI OPTaHOB KUBOTHBIX U YETIOBEKA. 3Hath: POpMBI pa3MHOKEHUS OpraHu3MoB. becnosnoe u nonosoe
3HayeHne OHOPLI, JOBU)KECHUS, IUTAHUS, AbIXaHUA, PasMHOXCHUE. Bunasr 6ecrionoro Pa3sMHOXKEHUS: IIPOCTOEC ICICHUEC
TPAHCIIOPTA BEILLECTB, BbLICICHHUS, 3AIUThL. SHAUCHHE HaJBOE, IIOYKOBAHUE, PA3MHOXEHHE CIIOPaMH, BEreTaTHBHOE
pa3MHOXeHHe, hparMeHTanus, k1oHuposanue. [lonosoe
MMPOABJICHUSA Ppa3aApPaKUMOCTU U PETYIIIIINN PasMHOKEHHE.
@opMBI pa3MHOKEHUS OpraHu3MoB. becnionoe u
ITIOJIOBOC Pa3MHOXKCHHUC.
Tema 2.3.0HTOreHe3 pacTeHuil, )kWNBOTHBIX H YeJI0BeKa 2
7 | O"uTOreHnes paCTCHHfI. 2T 3Hath: ['ameToduT U copodut. PasMHOKEHHE U pa3BUTHE OK 2 1
IMepHonsl OHTOreHe3a DACTEHMI Boziopociel. Pa3MHOXeHHEe U pa3BUTHE CIIOPOBBIX PACTEHUH. OK 4
CPHOJIbl OHTOTCHE3A PACTEC Pa3MHOXeHUe U pa3BUTHE ceMEHHBIX pacTeHuil. Poct. Ilepuoast
I'amerorenes Y KUBOTHBIX. CHCpMaTOFGHGS )44 OHTOT€He3a PaCTeHHI
ooredes. CTpoeHHe IIOJIOBBIX KJIETOK. 3uath: ['amerorenes Y XKUBOTHBIX. CHGpMaTOI‘EHe?: " OOTCHES.
OIIONOTBODEHHE 1 SMOPHOHATLHOE DAZBUTIE CTtpoeHne MoNoBHIX KIeTOK. OTMII00TBOPEHNE W IMOPHOHATIBHOE
JI0A p p p pa3BuTHe XUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha mpumepe
KUBOTHBIX. [lapTeHorenes. 9M6pI/IOFeHe3 naHnerHuka). Craaun sMOproresesa
PocTtu Pa3BUTHE )KUBOTHBIX. HOCT9M6pHOHaHBHBIfI Pocrt u pa3zButue xuBoTHBIX. [locTamOpuonansHslil nepuon. [psamoe
HepH IpsMoe 1 HempIM A3BITH M HeTpsiMoe pa3BuTHe. Pa3BuTre ¢ Meramopho3oM y
cpuon. 1ip oc CIPAMOC pa3 ¢ 0ECr03BOHOYHEIX U MTO3BOHOYHBIX )XUBOTHLIX. CTagun
HOCT3M6pI/IOHaﬂbHOFO Pa3sBUTHA Y )KUBOTHBIX U Y€JIOBEKA. l‘[epnomﬂ
OHTOTEeHe3a YeJoBeka. bruomormueckoe cTapeHne u CMepTb.
I'eponronorus
Tema 2.4. 3aKOHOMEPHOCTH HACJICAOBAHUSA 2
8 TeHeTHKA Kak HayKa O HaCJICJICTBEHHOCTH U 2T 3HaTh: OCHOBHbBIE TEHETHYECKHE TTOHATHS Y CUMBOJIBL. [ €H. OK 2 1
['enotun. denorturn. AjienbHble reHbl. ATbTepHATUBHBIE PU3HAKH. OK 4

HU3MCHYUBOCTU OPTaHHU3MOB.

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 MPpU3HAKOB. [lomuruOpuaHoe HacIe10BaHUE U €T0
3aKOHOMEPHOCTH

Tema 2.5. CuensieHHOe HACJIeJOBAHUE TPU3HAKOB 3
9 FeHOTI/IH KakK HeHOCTHaﬂ CUcCTEeMa. MHO)KGCTBGHHOC 1T 3HaTh NOHATUSA:; | EHOTUIT KaK LECJIOCTHAA CUCTEMA. MHOXeCTBEHHOE OK 1 1
o neiictBue reHoB. IIneiorponust. MHOXECTBEHHBIN ajuIeIU3M. OK 2
ACUCTBUC TCHOB. BsaumogeiictBue ayuienbHbIX reHOB. KoloMHHUpOBaHUeE.
3akous! T. MopraHa. B3aumozeiicTBue HeaieabHbIX TeHOB. KOoMIUIEeMEHTapHOCTb.
TenmeTHKa 1moa Onucras. [Tonumepus
X o 3nath: 3akoHbl T. Moprana. CrierieHHOe HaclieIOBaHUE TeHOB,
POMOCOMHLIN MEXaHH3M OIIPCICIICHUA TI0A. HapyIlIEeHUE CLEIUIEHUs. XpPOMOCOMHAas TEOPHs HACIIEACTBEHHOCTH.
Hacnenosanue npusHakoB, CIEMJIEHHBIX C TIOJIOM I'eHeTHUECKOE KapTHPOBaHUE XpoMocoM. Vcronp3oBaHue
reHeTI/IKa yeJIoBeKa. KapI/IOTI/IH yeJIOBEeKa. MCTO,Z[BI KPOCCHUHI'OBEpa 11 COCTABJICHUA T€CHETUYCCKUX KapT XPOMOCOM
3HaTh: XpOMOCOMHBIN MEXaHHU3M OMpEeNICHUs 1M0j1a. AYTOCOMBI U
M3ydCHUS TCHETUKH 9CTIOBCKA. TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHBIH MOJI.
HaCJ'Ie,[[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 SIMOHHO-CTaTUCTHIECKIA. HacencTBeHHbIE
3a00JIeBaHHs YeIOBeKa. | eHHBIE M XpPOMOCOMHBIE OOJIE3HH YEIOBEKA.
Bonesnu ¢ HacnencTBEHHON NPepacooKEHHOCThIO. 3HAUeHHE
MEAMLMHCKON I'eHEeTUKH B IPEJOTBPAILCHUH U JICYSHUN
TEHETHYECKUX 3a00JICBaHUN YeJIOBEKa
1kypc 2cemectp
10 HpaKTquCKoe 3ausgtue No 1 2 mp VMeTh: pelaTh 3IeMEHTapHbIE OHOIOTUYECKHE 3a1a4n. Pelenne OK 2 1,2
P 3a/1a4 Ha OIpeJIeIEHUe BEPOSITHOCTH BOZHUKHOBEHHUS OK 3
CHICHHC 3a,[[a‘-I Ha OHpeHeHeHHe BePOHTHOCTH HaCJICACTBCHHBIX npmﬂa]cos l'[pl/l MOHO-, TU-, HOJTHFI/IGPI/I}IHOM u OK 4
BO3HHUKHOBCHUA HACJICACTBCHHBIX ITPU3HAKOB IIPHU QHAIM3UPYIOLIEM CKPCIIIMBAHNUH, COCTABICHUE ICHOTUITMYCCKUX OK 5
CLICILUIEHHOM HaCJIEAOBaHUM, CLEIIJICHHBIX C IIOJIOM, CXEM CKpCIIMBAHHS OK 7
YMeTh: pemaTh dJIeMeHTapHbIe OMONOTHIECKIE 3a1a9H — HEOOXOIIM
COCTaBJICHUE T€HOTUIINYECKUX CXEM CKPEIIUBAHMUS OK9

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

11 Bi3aumo I[CﬁCTBI/IG TCHOTHUIIA ¥ CPEIBI TIPU 2T 3Hath: B3anMoselicTBrE TEHOTHITA M CPEABI TPpH (POPMHUPOBAHUU OK 1
(bOpMI/IpOBaHI/II/I (beHOTI/Il'Ia M3MEHYHBOCTE (denoTuna. I3MeHYNBOCTh IPU3HAKOB. KauecTBEHHBIC H OK 2
: KOJINYECTBEHHBIE MTPU3HAKU. BUABI N3MECHUMBOCTHU: HACIEACTBCHHAS OK 4
IIPHU3HAKOB. Y HEHACJIEICTBCHHAs.
Baxon H.U. BaBuiosa. 3aK0H rOMOJIOTHYECKUX PSAZOB B HACICACTBEHHONW H3MEHYUBOCTH
Bib! MyTaHHfI. (H.W. BaBuos).
Moaudukanonnas, win GeHOTUIIYECKas H3MEHYUBOCTh. Polib
CGHCKHI/IH OpraHu3mMoB. cpebl B MOIU(UKAIIOHHOM n3MeHYBOCTH. HopMma peakiin
Cenekuus Kak Hayka. FeTeposnc H €TI0 IIPUYHHBI. IpuU3HaKa. BapuanvoHHsl psa U BapHaliOHHAs KpPUBasl.
MCKVCCTBEHHbIH 0T60 XapakTepucTrka MOIU(UKAITMOHHONW H3MEHYUBOCTH
y p- HacnencrBeHHas, Wiy TeHOTUIIHYECKAs H3MEHINBOCTb.
KomOunaTHBHAS H3MEHUYNBOCTb.
MyTtanuoHHass ~ M3MEHYUBOCTb.  Buapl  MyTauuii:  TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. [IpHYiHBI BOSHUKHOBEHUS MyTaIlUi
3nath: Cenekuus Kak Hayka. MeTobl CeNeKIIMOHHON pabOTHI.
I'eTepo3suc u ero npu4mHbL. MCKyCCTBEHHBINH OTOOP: MaCCOBBIN U
WHIUBUYaJIbHBIA. DTanbl KOMOWHAIMOHHOH ceeknuu. Copr,
opo/ia, TaMM
ANTOpUTMBI  pellIeHHEe 3a7ad Ha OMNpeAeNieHHEe BO3MOXKHOTO
BO3HHKHOBEHMSI  HACIENCTBEHHBIX TIPH3HAKOB IO  CEJICKIIHH,
COCTaBJICHHE TCHOTHITHYECKUX CXEM CKpEIIUBaHHUS
Paznea 3. Teopust 3Bo1I0OIIH 6
Tema 3.1. UcTopus 3BOJIIONMOHHOIO YYEHHUS. 2
Mukpo3BoIouus
12 HepBBIe 3BOHIOHI/IOHHI)IG KOHLICHI_II/II/I. POHB 2T 3HaTh: Hemee DBOJIFOIITMOHHBIC KOHLICIIITNUHN. Fpanyanncmqecxaﬂ OK 2
sposonnonHas koHuenuus JK.b. Jlamapka. [[Brmxymine cuiibt OK 4

9BOJIIOLIMOHHOW T€OpUH B OPMUPOBAHNUN HAYUHOU
KapTUHBI MUpa

MUuKpO3BOIIOLNS U MAKPOIBOIIOLHS KaK TaIlbl
3BOJIIOLIMOHHOTO pouecca. [lomymsanus kak
JJIEMEHTApHAs €IMHUIIA 3BOJIFOLINH.

JBroxyte cuibl ((haKTOPhI) BOTIOIHH.
MyTannoHHbIN TpoIecc U KOMOMHATUBHAS
U3MEHYUBOCTB. Murpanus. M3omauus nonyssanmii:
reorpaguueckas (IpocTpaHCTBEHHAs),
Ouosiornyeckas (penpoayKTHBHASA).
EctectBeHHbIl 0TOOp — HanpaBisOMuUi GakTop

sBosronnu. Kpearmonmsm u tpancpopmusM. 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 BHI00Opa3oBanue. OCHOBHBIE
NIOJIOXKEHUSI CHHTeTHYecKor Teopuu dBostorun (CTI). Posib
SBOJIIOIIMOHHOM TEOPHH B (POPMHUPOBAHUH HAYIHON KapTUHBI MHPa
3HaTh: MUKPOAIBOIIIONHNS ¥ MAKPOIBOJIOIHS KAaK ATaITbI
SBOJIIOIIMOHHOTO TIporiecca. ['eHeTHIecKie OCHOBEI YBOJIIOIINH.
MyTanuu 1 KOMOMHAINH KaK JIEMEHTapHBIA 3BOJIFOIMOHHBII
matepuai. [Tomysiuums kak 3JeMeHTapHas eANHULA 3BOJIOLIUH.
JBmxyume cuisl ((akTopbl) 3BOTOLNHA. MyTallMOHHBIH TIpoIiecc U
KOMOMHATHBHAsI ©3MEHYMBOCTb. Murpanust. M30s1us momy siuii:
reorpadudeckas (MPOCTPAHCTBEHHAs ), ONOJOTHYECKas
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sBosroninu. bopn0a 3a cyiecTBoBaHE Kak
MEXaHH3M JICUCTBUS €CTECTBEHHOTO 0TOOpa B
nonyisiusax. Bun u ero kpurepuu (IpuU3HaKM).
Bunoobpa3oBanue kak pe3ynbTaT MUKPO3BOIOLUI

(penponyKTUBHAsA).

EcrectBennslit 0T00p — Hampasistomuii pakrop sBomronuu. boprda
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
pa3BUTHE )KM3HU HA 3emJie
13 MaKpOSBOJ'IIOI_II/ISI. q)OpMI)I U OCHOBHBIE 2T 3HaTh: MaKp03BOJ'I}OL[I/I$I. CDOpMLI 1 OCHOBHBIC HAIIPaBJICHUA OK 2
HATIABIEHUS MAKPOSBOTIOIIH ( AH CeBepHOB) MaxposBoiormu (A.H. CeeprioB). [lytu goctrxeHust OK
o : OHMOJIOTHUECKOTO Tporpecca: apoMopho3, nanoaganTanus, oomas 4
HYTI/I JOCTUKEHHS OMOJIOTUYECKOTO mporpecca: Jierenepanus. Metoabl U3y4eHusl MaKpOdIBOJIIOIMH. 3aKOH
apomop}o3, uanoaganTaIus, oomas qereHeparus. 3apozsineBoro cxonctsa (3akon K. bapa). buorenerndeckuit 3akoxn
MeTob! M3YYeHUs MAKPOIBOJIOLHH 3aKoH (3. I'ekkenp, @. Mromnep). OOIIMe 3aKOHOMEPHOCTH (TIpaBUITa)
: 9BOJIIOIUU
3apOJAbIIICBOIO CXOACTBA (3aKOH K. Bapa). I'umote3ss! 1 TeOpHU BO3HUKHOBEHUS XKU3HH Ha 3eMite:
BUOTreHEeTUYECKHUI 3aK0H (3_ I'exkens, O. KpEanuoHN3M, CAaMOTIPOU3BOJILHOE (CIIOHTAHHOE) 3apOXKACHHE,
MIOJIJIep) O6uie 3aKOHOMEPHOCTH (HpaBI/IJIa) CTaI[MOHApHOE COCTOSIHUE, MAaHCTIepMHus, 61omo33. Hauano
: OpTaHMYEeCKOH 3BoIIONNH. [10sBIeHNE EPBBIX KIETOK. DBOIIOIHS
9BOJJIOINHA MeTabon3Ma. DBOJIONHS MEPBBIX KIETOK. [IpokapHoTh! 1
FI/IHOTGSI)I u TeOpI/IH BO3HUKHOBCHUY KU3HHU HA JYKapHuOThI. HpOI/ICXO)KI[eHI/Ie MHOTI'OKJIETOYHBLIX OPraHUu3MOB.
JeMie Bo3HHUKHOBEHHE OCHOBHBIX LIAPCTB DYKAPHOT.
: OCHOBHBIE YepPTHI FBOJIOLMU PaCTUTEIbHOTO Mupa. OCHOBHBIE
9epTHI BOJIIONNH )KHBOTHOTO MHpa
Tema 3.3. IlpoucxokaeHne 4e10BeKa — AaHTPONOTeHe3 2
14 AHTpOHO jiorust. CXOICTBO U OTJIMYMS YEJIOBEKA C 2T 3narb: CucTeMaTH4YecKoe NoJI0KeHHe YenoBeka. CXOACTBO YenoBeKa OK 2
¢ )KMBOTHBIMU. OTJINYMS YeJOBeKa OT KUBOTHBIX. [IpIMOXoKIeHnE OK 4

JKUBOTHBIMHU.
YenoBeueckne

KonTponbHas pabota. TeopeTudeckue acreKkThl
ABOJTIOIIMHN KU3HHA HA 3eMJIe pachl.

Y KOMIUTEKC CBSI3aHHBIX C HUM IPH3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta M BTOPO#l CUTHAJIbHOH cucTeMbl. COOTHOIIEHHE
OHMOJIOTUYECKNX W COIMAIBHBIX ()aKTOPOB B AHTPOIIOTEHE3E
OCHOBHBIE CTAQINH AaHTPOTIOTeHe3a. JIpHONNTEKN — IPEAKN YeTIOBeKa
¥ 4eI0BeK000pa3HbIX 00e3bstH. [IpoTOaHTpPOIT — MPEAIIeCTBEHHUK
YenoBeKa. ApXaHTpOIl — ApeBHeHInit yenoBek. [laneoanTpon —
npeBHUi yenoBek. HeoaHTpon — 4enoBek COBPEMEHHOT'0 THIIA.
DBOJIIOLHSI COBPEMEHHOTO YeJIOBEKa.

YenoBeueckne pacsl. OCHOBHBIE OOIIBIIHE PAaChl: €BPOIICOU THAS
(eBpaswmiickas), HErpO-aBCTPAIOUAHAS (PKBATOpHAITBHAS),
MOHTOJIOHHAs (a3MaTCKO-aMepHKaHcKas). Bpemst u mecto
BO3HMKHOBEHHS UeJIOBEUECKUX pac. EanHcTBO YenoBeueckux pac
YMeTh: aHaJIM3UPOBATh U OLICHUBATh PA3JINYHbIE THIIOTE3bI O
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CYIIHOCTH, NPOUCXOKJACHUM XU3HU U YEJIOBCKaA

Pa3gen 4. Dxoaorus

Tema 4.1. IxoJiorus
15 DKOJIOTUUECKHUE (I)aKTopH U CpEJIbl KU3HU 2T 3BHaTL: OCHOBHEIE YKOJIOTHYECKHE OHSATHS, 3aKOHBL. OK 1 1
JIMSHUE YeTI0BEKa Ha OKPYKAIOILYIO CPELy. OK7
[omysmms, €000IECTBA, IKOCHCTEMBI BimsiHUE aHTPOIIOTEHHBIX U CONMATBEHO-9KOJIOTHUECKNX (aKTOPOB
Bnocq)epa — rio0abHas SKOJIOTHYECKasi CHCTeMa Ha Orocdepy 1 Ha 3J0pOBbE YeJI0BEKa
Brnusinue antponoreHnsix pakTopoB Ha 6uochepy
BnusiHre conmanbHO-9KOJIOTHIECKUX (PaKTOpOB Ha
3A0POBLEC YCIIOBCKA
Pa3nes 5. buosorus B :KM3HU 10
Tema 5.1.5M0TEXHOJIOTHH B KU3HHU KaXxaoro 10
16 BHOTEXHOJIOTHY B )KM3HU KAXIOTO 2T 3HaTh: bruoTexHONMOTHA KaK HayKa U MPOU3BOACTBO. OCHOBHEIC OK'1 1
0 o HaIpaBIICHUS COBPEMEHHON OMOTEXHONIOTHH. MeTo b1 OK 2
CHOBHBIC HAIIPABJICHAS COBPCMCHHON 6rnorexHonornd. OObEKTHl OHOTEXHOJIOTUH. DTHKA OK 4
OMOTEXHOJIOTHH. ITUKA OMOTEXHOJIOTUICCKUX U OMOTEXHOJIOTHYECKHX ¥ TEHETHYECKUX IKCIIepUMEHTOB. [IpaBuna OK 9
TeHETUYECKUX BKCHepI/IMCHTOB. MOMCKa U aHajn3a OMO3KOJOTrHYECKON HHq)OpMaL[I/II/I 13 pas3jIMYHbIX
PasBuTHE HPOMBIILIECHHON GHOTEXHOTOIM 1 ee HCTOYHUKOB (Hay4yHas M yaeOHO-Hay4Has JIUTepaTypa, CpecTBa
p MaccoBOi HHpOpMaIH, ceTh IHTepHET U ApyTHe)
IIPUMCHEHHNE B )KU3HU YCTIOBCKA, IIOUCK U aHAJIN3 ‘YMeTh OLleHUBATh THUECKUE acTIeKThl HEKOTOPBIX MCCIIEOBAHUMN B
HH(bOpMaHI/II/I us3 paBJII/I‘{HLIX UCTOYHUKOB (Haquaﬂ 001acTi OGMOTEXHOIOTHH (KJIOHI/IpOBaHI/Ie, HCKYCCTBEHHOC
o OTIOOTBOPEHHE)
1 yueOHO-Hay4YHas JUTepaTypa, CpeJCTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U JpyTrHe)
17 HpaKTI/I‘leCKOC 3aHsaTue No 2 HO,Z[FOTOBK& 21‘Ip YMeTh UCIIONB30BaTh TI0JTy4CHHBIC 3HAHUS Ha IIPAKTUKE. OK1 1,2
MH/IMBH/yaIbHOTO IIPOCKTA IlepBer1it aTan BeimonHeHU MpoekTa: O630p TeM yueOHO- OK 2
HCCIIeIOBATENIbCKUX TIPOEKTOB. BriOOp yueOHO- OK 4
HCCIIEI0BATENBCKOTO MTPOEKTA U3 NMPEJJIOKEHHBIX. OK 5
DopMHUPOBAHUE KOMaH/IbI IPOEKTA. AITOPUTM BBIIOTHEHUS OK6
MPOEKTa. OK7

Kaxnas rpynmna BeIOMpaeT oJJ1H U3 BapuaHTOB y4eOHO-
UCCIIE0BATENbCKUX MPOEKTOB!
1. Ouenka kauecTBa aTMOC(EPHOTO BO3IyXa
2. OrieHKa Ka4ecTBa II0YB METOJJOM (PUTOTECTHPOBAHHMS
3. Oyenxa xauecmsa 600 NHOBEPXHOCMHBIX 000eMO8 NO
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opeaHoienmudecKkum u dm3ul<0-xu/\4ultecxu/w
ceolicmeam
4. Bausinue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX
pacTeHui
5. BimstHue cONEBOTO 3arpsi3HEHUS Ha POCT U Pa3BUTHE
CEMSsIH BBICIIUX PaCTEHUU
18 Ha60paT0pH06 3angarue Ne 1 «[loaroroska 2mp Bmopoti s3man ébinonnenus npoexma. NOAroTOBKa HEOOXOAUMOi OK 2 1,2
o 60py,HOBaHI/I}I H MaTepHaIoB HonyquHe MOCYZBl U MaTepHUaa i S3KCIIEPUMEHTA, IIPOBEACHUE OK 4
' SKCIIEPHMEHTa, IIEPUOANIECKast IPOBEPKa TEICHHS IKCIIEPUMEHTa/ OK 5
OKCIICPUMCHTAJIbHBIX JAaHHBIX, CTATUCTUYCCKAs cOop Marepuaina B BRIOpaHHBIX TOYKaX 0TOOpa Mpod OK6
O6pa6OTKa JaHHBIX)» Tpemm? aman 6vblNOoJIHeHUs npoekma. NMOJIy4YCHUC HCpBHHHEIX OK 7
OKCIIEPUMEHTAILHBIX TaHHBIX, IPOBENEHNE CTATUCTUYECKOU OK 9
00pabOTKH MOTYYEeHHBIX JaHHBIX
19 | JIaboparopHoe 3ausitue Ne 2 «BpisiBiIeHUE 21p 12
3aKOHOMepHOCTeﬁ, (bOpMYJ'II/IpOBaHI/Ie BLIBOI[OB u ’-Iemeepmblzi aman 6bINOJIHeHUsl npoeKma. BbIABICHUC
3aKOHOMEPHOCTEH, (HOPMyIHpPOBaHHE BEIBOJIOB M IPOTHO30B, OI[EHKA
HPOTHO30B, OLCHKA KAa9CCTBA UCCACAYEMOTO KadecTBa UCCIIEAyeMOTo 00BEKTa 10 pe3yIbTaTaM
O6T>eKTa 110 pe3y.]'IBTaTaM 6H03KOHOFI/ILICCKOFO OHMOAKOJIOTHYECKOr0 aHajIn3a
aHaJIn3a»
20 HpaKTquCKoe 3aHIATUE Ng 3 3aH_II/ITa HpoeKTa' 2Hp HpC}lCTaBHEHI/IC PE3YIbTAaTOB BBIITOJIHECHUA yqe6H0- 1,2
HCCIIeI0BAaTENbCKHIX MTPOEKTOB (BHICTYIUICHHE C IIPE3CHTAIHEH)
Bcero 39r+611P+4J1

* ]I XapaKTepUCTUKH YPOBHS OCBOCHUS yue€OHOr0 MaTepHaja UCIOIb3YOTCs CleyoIne 0003HaYeHHs:
1 — o3HaKOoMUTENBHbIH (y3HABaHUE paHee N3YyYCHHBIX 0OBEKTOB, CBOWCTB);
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, 000pyI0BaHHBIC
MEPCOHATbHBIMU KOMITBIOTEPAMH 10 YUCITY
oOy4Jarommxcs;

- y4eOHO-TIpaKTHUECKOe U YydeOHO-IabopaTopHOe o0OpymoBaHue (BeChl ydeOHbBIE C
THPSIMU, JIyIIa py4YHasi, MUKPOCKOII JIAOOPATOPHBIN, KOMIUICKT IOCY/Ibl U MIPHHAICKHOCTEH IS
IPOBEJICHUS J1TA0OPATOPHBIX PadOT);

- HaTJISIHBIC TTOCOONS;

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

- KJITaCCHasl JI0CKa.

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

3.2 UndopmannoHHoe obecnevyeHue 00y4eHust

OcHoBHas IUTEpaTypa:

1. Tynsxosa, O. B. buonorus : yueOnuk : [16+] / O. B. Tynsakosa. — 1U3a.
2-e, crep. — Mockaa ; bepimun : Jlupekr-Menua, 2019. — 450 c. : wi., cxem., Ta01.
— Pexum JIOCTyTIA: o TIO/IITHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576759

2. Tynsakosa, O. B. buosnorus ¢ ocHOBaMH 3K0JIOTHH : yueOHOe ocooue :
[16+] / O. B. Tynsxosa. — U3x. 2-e, crep. — Mocksa ; bepnun : Jlupekr-Menua,
2019. — 690 c. : wmm., cxem., Tabn. — Pexum pocTyma: Mo MOIMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576760

JlonoyiHUTENBbHAS TUTEPATYpa:

1. bensies 1. K., Aeimmmun .M., Ky3uenoBa JI.H. u np. buonorus (6a30Bbiii ypoBEHB).
10 xmacc. — M., 2017.

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

HuTepHeT pecypcesl:
1. www. sbio. info (Bcst Ouonorusi. CoBpemMeHHasi OMOJIOTHS, CTaTbH,
HOBOCTH, OMOJINOTEKA).
2. www. window. edu. ru (EgmHoe OKHO mocTynma K 0Opa3oBaTelbHBIM pecypcam
WutepHera no OHOJI0THN).
3. www. biology. ru (buonorus B OTkpeiToM Koiemke. CalT COACPKUT IICKTPOHHBII
yueOHHK 110 6uosioruu, On-line TecThr).
4. www. informika. ru (O1eKTpOHHBINA y4eOHUK, OOJIBIION CITUCOK MHTEPHET-PECYPCOB).


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIVINHBI

KonTpoas #  omeHka  pe3ylnbTaToB

OCBOCHU

yaeOHOM JHUCLMIIIAHEI

OCYHICCTBJIAACTCA MPEHIoAaBarCyicM B IPOLCCCC MPOBCACHHA MPAKTUYCCKUX W CEMHUHAPCKUX
SaHHTHﬁ, TECTUPOBAHHUA, a TAKXKC BBIIIOJIHCHUA O6y‘IaIOH_[I/IMI/IC$[ HHAWBUAYAJIbHbBIX SaﬂaHHﬁ,

MIPOEKTOB, UCCIICIOBAHUIA.

Pe3yabTarsl 00y4yenusi (0CBOEHHbIE YMEHUS,
YCBOEHHbIE 3HAHMA)

@®opMbI U METOAbI KOHTPOJIS U
OLIEHKHU Pe3yJIbTaTOB
00y4eHust

YMETbh:

- OOBSICHATH poib OuWonoruu B (pOpMHUPOBAHUH
Hay4YHOT'O MHUPOBO33PEHMUS;

- pemiath 3JE€MEHTapHble OMOJIOTHYECKHE 33a/a4H;
COCTaBJISITh DJIEMEHTApHbIE CXEMbl  CKpELUIMBAaHUS U
CXEMbl TIEpEHOCAa BELIECTB U IepeJauyd HSHEPruu B
9KOCUCTEMAX (uerm MUTAHUA); OIUCBHIBATh
0COOEHHOCTHU BUJIOB 1o MOP(OTIOTHIECKOMY
KpUTEPUIO;

- BBISIBJIATh  TIPUCIIOCOOJICHHUSI OpPraHU3MOB K Cpefe
oOWTaHusl, UCTOYHUKM U HaJU4Yue€  MYTareHoB B
OKpyKaromie cpene (KOCBEHHO), aHTPOIIOTCHHBIC
U3MEHEHUS B HKOCUCTEMAaX CBOEH MECTHOCTH;

- CPaBHMBAaTh OMOJIOTMYECKHE OOBEKTHI: XUMUUYECKUM
COCTaB Te€Jl KUBOW M HEKUBOW IPUPOJBI, 3apOABILIECH
4YeJ0BeKa M JOPYI'MX  JKMBOTHBIX,  IPUPOJHBIE
HKOCUCTEMBl U arpo3KOCUCTEMBbl CBOEW MECTHOCTH;
IpoLecchl (€CTECTBEHHBIH M HMCKYCCTBEHHBIM 0TOOp,
M0JIOBOE U OEcIoyioe pa3sMHOXKEHUE) U JeaTh BBIBOJbI
1 0000IIeHNST HA OCHOBE CPAaBHEHUSI M aHAJIN34;

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

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

OMOJIOTHYECKUX MOJCIIAX;

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

- ACTIOJIB30BaTh MPHOOpPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOUN JIEATEIHbHOCTH U TOBCEAHEBHOM KU3HHU:
Uil cOOMIONeHUsT Mep MNpO(UIAKTUKH OTpaBJICHHUIA,
BHUPYCHBIX M JAPYTUX 3a00JIEBaHUM, CTPECCOB, BPEIHBIX
NPHUBBIYCK (KYpPEHHUs, aJKOTOoJM3Ma, HapKOMaHUWH);
MpaBUJI TOBEACHHUS B TPUPOIHON cpere; OKa3zaHUs
MIEPBOM MMOMOITH TPH TPABMATHUECKHUX, TPOCTYAHBIX U
JIpyrux  3a00JIeBaHUSAX, OTPABICHUSAX  IHUIICBBIMHU
MPOJYKTAMHU; OLIEHKH ITHYECKUX ACTIEKTOB HEKOTOPBIX
HCCIIEIOBAaHUI B oOJactu OMOTEXHOJIOTHHA
(KJIOHMpPOBaHUE, HCKYCCTBEHHOE OTLIOJJOTBOPEHHUE).

Oyenxa pe3yiomama 6bINOJIHEHUS
3a0aHUL

Oyenka pe3ynomama 6bINOIHEHUSA
NPAKMUYECKUX 3a0aHUL

Oyenka pe3ynomama 6bINOIHEHUS
NPAKMUYECKUX 3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenka pe3ynomama 6bINOIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUSA
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUS
3a0aHULl

Oyenka pe3ynomama 6bINOJIHEHUS
NPAKMU4ecKux 3a0anull
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3HATh.

- OCHOBHBIE TTOJIOKEHUS] OMOJIOTHUECKUX TEOPHU U
3aKOHOMEPHOCTEH: KJIIETOUHOI Teopuu,
HBOJIFOLIMOHHOTO y4yeHus, yueHus B.1.BepHanckoro o
ouocdepe, 3akonbl [.Menaens, 3akoHOMEpHOCTEH
M3MEHUYMBOCTH U HACJIEJCTBEHHOCTH;

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

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

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

- OMOJIOTNYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY

Tecmuposanue

Yemmuwiti onpoc

Yemmuwiti onpoc,

mecmuposaHnue
Onpoc no
300aHUAM

UHOUBUOYATILHBIM

19




20



21



	stamp:ГАРУС МИХАИЛ ВИКТОРОВИЧ:1: 


