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1IMMACIIOPT PABOYEN IMPOT'PAMMBI YYEBHOM JTUCITUILIMHBI

«buoJsorus»

1.1 Ob6saacTh NnpuMeHeHHsI TPOrPaMMbI

Pabouas mporpamMma yueOHON AMCHUIUIMHEI SBJISETCS YaCThIO MPOTPaMMBI TOATOTOBKU
CHEMAIMCTOB cpeAaHero 3seHa B cooTBeTcTBUU ¢ PI'OC mo Bcem cnenuanbHOcTM CIIO.
35.02.03 Texunomnorus aepeBoodpabOTKH

1.2 MecTto y4eOHOIi TUCHMILUIMHBI B CTPYKTYpe OCHOBHOW TMpodeccHoHATbHOI
o0pa3zoBaTesIbHOIi mMporpaMmbl: ydeOHas Oa3oBas AWCHHMIUIMHA 0O0IE00pa3oBaTeIbHON
MOATOTOBKH.

13Hean w 3agaum y4eOHOH JMCHUIUIMHBI — TpeOOBaHHA K pe3yJbTaTam
OCBOCHHUSI Y4eOHOH TUCHUIIMHBI:

B pesynbrare ocBoeHus1 y4eOHON AUCHMITIIMHBI 00y4aroIUiics 40JIKeH YMeThb:

- OOBSCHATH POJIb OMOIOTHUU B OPMHUPOBAHUU HAYIHOTO MUPOBO33PEHUS;

- pelaThb JIeMEHTapHble OMOJOTHYECKUE 3a/1a4H;

- COCTaBJISITh DJIEMEHTApHbIE CXEMbl CKpEIIMBAHMS U CXEMbl MEPEHOCA BEUIECTB U
nepeaayy SHEPruM B HKOCUCTeMax (LeNH MUTaHus);

- ONHCHIBaTh 0COOEHHOCTH BHOB IO MOP(HOIOTHIECKOMY KPUTEPHUIO;

- BBUIBJIATH IPUCHOCOOJIEHUSI OPraHU3MOB K cpesie OOUTaHUs, MICTOUHUKU M HaJIU4yue
MyTareHOB B OKpYy’Karolledl cpene (KOCBEHHO), aHTPOIOI€HHbIE W3MEHEHHUS B HKOCHCTEMax
CBOEM MECTHOCTH;

- CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI: XUMHUYECKUN COCTaB TEJ )KHUBOU U HEKHUBOU
IPUPOABI, 3apOAbINIEH YeIOoBeKa W JIPYTHX JKUBOTHBIX, IPUPOAHBIE DKOCUCTEMBI U
arpo3KOCHUCTEMBl CBOEH MECTHOCTH; MpPOLECChl (E€CTECTBEHHbIH M HCKYCCTBEHHBIH OTOOp,
1oJjI0Boe M Oecrosioe pa3MHOKEHHE) U JelaTh BBIBOJBI U 000OIIEHNs Ha OCHOBE CpaBHEHUS U
aHaImn3a;

- AHAIU3MPOBATh U OLICHMBATH PA3JIIMUYHBIE TMIIOTE3bl O CYHIHOCTH, MPOMCXO0KIECHUU
JKU3HH U 4YeJIOBeKa, IJI00AJbHBbIE SKOJOTMYECKHE MpOoOJIeMbl U UX PELICHMsS], MOCIEICTBUS
COOCTBEHHOM JIeSITETbHOCTH B OKpY’Karollel cpene;

- HU3y4yaTh U3MEHEHHS B SKOCHUCTEMaX Ha OMOJIOTHYECKUX MOJIENSIX;

- HaxoAuTh MHPOpPMALHI0O O OHOJOTMYECKMX OOBEKTaX B PA3IMUHBIX HCTOYHHUKAX
(yueOHUKaxX, CIPaBOYHHMKAX, HAYYHO-TIOMYJISAPHBIX HU3/IaHUSAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
cetu IHTepHET) 1 KPUTHYECKH €€ OLIEHUBATD;

- HCMOJb30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHMS B IMPAKTHUECKON AESITETbHOCTU U
MOBCEHEBHOM KHU3HU: IS COOMIOACHUS Mep MPO(MUIAKTUKYA OTPABICHUN, BUPYCHBIX U JIPYTUX
3a00JIeBaHUH, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHUs, aIKOr0JIM3Ma, HAPKOMaHUH );

- NpaBuJ MOBEJECHUS B IPUPOIAHON CPELE;

- OKa3aHMs T[EpBOM TMOMOIIM TpPU TPaBMATUYECKUX, MPOCTYIHBIX M JIPYrHX
3a00JIeBaHUAX, OTPABJICHUSAX MUILEBBIMU POTYKTaAMU;

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

B pesynbrare ocBoeHUs1 y4eOHON AUCIHUITIIMHBI 00y4YaroIIUiCs J0/KeH 3HATh:

- OCHOBHBIC TIOJIOXKEHHUS OHMOJOTUYECKHX TEOPUUA M 3aKOHOMEPHOCTEH: KIICTOYHOU
TEOPHH, HBOJIOIMOHHOTO yueHus, yueHus B.M.Bepnanckoro o 6uocepe, 3akonsl I.Mennens,
3aKOHOMEPHOCTEN U3MEHUNBOCTH U HACJIEACTBEHHOCTH;

- crpoeHHe U (DYHKIMOHHPOBAHUE OHMOIOTHYECKUX OOBEKTOB: KIETKH, TEHOB U
XPOMOCOM, CTPYKTYPBI BUJIa U SKOCUCTEM;



- CYIIHOCTh OMOJIOTHYECKHUX TPOIIECCOB: Pa3MHOKEHUS, OILIOIOTBOPEHUS, NEHCTBUS
UCKYCCTBEHHOTO M E€CTECTBEHHOTO  OTOOpa,  (OpPMHpPOBaHWUE  MPHCIOCOOICHHOCTH,
MIPOMCXOXICHNUE BUIOB, KPYTOBOPOT BEUIECTB U MPEBPAIlEHUE SHEPTUU B KIIETKE, OpraHu3Me, B
JKOCHUCTEeMax U ouocdepe;

- BKJQA BBIJAIONIMXCA (B TOM UHCJIE OTEYCCTBCHHBIX) YYCHBIX B pa3BHUTHE
OHMOJIOTUYECKON HAYKH,

- OHOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

OcBoenne cozaepkaHusi yaeOHOW TUCHUIUIMHBI «bruonorusy o0ecreynBaeT JOCTHKEHUE
CTYJIEHTaMH CJEeIYIOUINX PEe3yIbTaTOB:

JIMYHOCTHBIX:

— c(hOpPMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBaXEHHS K HMCTOPUU U JIOCTHXKEHUSM
OTEYECTBEHHON OMOIOTHUECKON HAYKH;

— TPEJCTABJICHUS O IEIOCTHOM €CTeCTBEHHOHAYYHON KapTHHE MHUPA;

— IOHMMaHHE B3aWMOCBS3H U B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, UX BIUSHHS Ha
OKPYXAIOIIYI0 Cpely, SKOHOMHYECKYIO, TEXHOJOTHYECKYIO, COIMANBHYIO M ITHUECKYIO c(epsl
JeSITeTIbHOCTH YeJIOBEKa,

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

- BO3MOXXHOCTM HMH(OPMALIMOHHOW Cpelpl A OOecrneueHuss MPOAYKTUBHOTO
camMo00pa3oBaHus;

— BJIaJIEHUE KYJIbTYpPOW MBIIUICHUS, CIIOCOOHOCTh K 0000IIEHUI0, aHATTU3Y, BOCTIPUATHIO
uHpOpPMAaLKU B 00JIACTH €CTECTBEHHBIX HAYK, IOCTAHOBKE IEJI M BEIOOPY MyTEH €€ JOCTIKEHUS
B IpodeccuoHaIbHOM cepe;

— Cc1oCcOOHOCTH PYKOBOJICTBOBATHCS B CBOCH JIEATETFHOCTH COBPEMEHHBIMU MPUHIUIIAMHU
TOJIEPAaHTHOCTH, JAMAIOra U COTPYJHUYECTBA; FOTOBHOCTh K B3aMMOJAEHCTBHIO C KOJIJIETaMH,
paboTe B KOJJIEKTHBE;

— TOTOBHOCTBH MCIIOJIb30BaTh OCHOBHBIE METObl 3aAIUTHl OT BO3MOXKHBIX IOCIIEACTBUIN
aBapHuii, karacTpod, CTUXUHHBIX OEICTBUM;

— obyiagaHue HaBbIKaMM 0e30macHOil paboThl BO BpeMsl MPOEKTHO-UCCIIEI0BATENBCKON 1
AKCIIEPUMEHTAIBHON JIeSITeTbHOCTH, TIPU HCIIOJIB30BAHNUH JIA0OPATOPHOTO 000PYI0BAHUS;

— CHOCOOHOCTh HCIIOJIb30BaTh INPHOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUUYECKOMH
NeSITEIbHOCTH ¥ TIOBCEJHEBHOM JKMU3HU JUI COOJNIOACHUS Mep MPO(HIAKTHKH OTPaBIICHHA,
BUPYCHBIX U JpYyrux 3a00JIeBaHUM, CTPEcCOB, BPEIHBIX MHPUBBIYEK (KYpEeHMs, AJKOroIM3Ma,
HAapKOMAaHMUH); TIPaBUJI TIOBEJICHUS B TIPUPOJIHOM cpenie;

— TOTOBHOCTh K OKa3aHMIO TEpBOM MOMOILIM HpU TpaBMax, MPOCTYAHBIX U JPYTUX
3a00JICBaHUAX, OTPABIICHUSIX MUIIEBBIMU TPOTYKTAMU;

MeTanpeaMeTHbIX:

— OCO3HAHWE COIMAIBHOM 3HAYUMOCTH CBOeW mpodeccuu/crenuaibHOCTH, 00agaHue
MOTHUBAIMEN K OCYIIECTBICHUIO MPO(eCcCHOHAIBHON AeITEeNbHOCTH;

— TIOBBIICHWE HHTEIUICKTYAIbHOTO YPOBHS B TPOILECCE HU3YYCHHS] OHMOIOTHYECKHX
SIBIICHUI;

— BBIJAIOIIUXCS JOCTIKEHHI OMOJIOTHH, BOIISAIINX B O0IIEYETOBEUECKYIO KYIBTYPY;

— CIIOKHBIX U TPOTUBOPEUUBBLIX IMYTEH Pa3BUTHs COBPEMEHHBIX HAYYHBIX B3TJIS/IOB,
UJIel, TEOpH, KOHIICTIINA, TUTIOTe3 (O CYITHOCTH W MPOUCXOKICHUH )KU3HHU, YEIIOBEKa) B XOJI€
paboThI C pa3TUYHBIMU UCTOYHUKAMU HH(OPMAIIHH;

— CHOCOOHOCTh OPTaHU30BBIBATH COTPYIHUYECTBO CIMHOMBIIIICHHUKOB, B TOM YHCIE C
UCTIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

— CIIOCOOHOCTH MMOHUMATh MPUHIUIBl YCTOMYMBOCTH M TMPOAYKTUBHOCTH >KHUBOM
OPUPOJBI, MYTH €€ M3MEHEHHUS 0]l BIMSHUEM AaHTPOIOTEHHBIX (aKTOPOB, CHOCOOHOCTH K
CUCTEMHOMY aHaJM3y [JIOOANbHBIX SKOJIOTMYECKUX MpoOJieM, BOINPOCOB  COCTOSTHUS
OKpY’KaloIIel Cpebl U PalOHAIBHOTO HCIIOJIb30BaHMSI IPUPOTHBIX PECYPCOB;



— yMeHue OOOCHOBBIBATH MECTO M pPOJb OWOJOTHYECKUX 3HAHUNH B MPAKTUYECKOH
JEATEIIBHOCTH JIIOJEH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTHN;

— OIpPEIEIATh )KUBbIE OOBEKTHI B IPHPO/IE;

— INPOBOAMUTH HAOJIOJECHUSA 3a HKOCUCTEMAaMHU C LEJNbI0O MX ONMCAHUS U BbIABIECHUS
€CTECTBEHHBIX U AHTPOIIOIC€HHBIX U3MEHEHUI;

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

— CHOCOOHOCTh TMPHMEHATh OMOJOTMYECKHME W DKOJOTMYECKHE 3HAHUS JUIs aHalu3a
IPUKJIAJHBIX IPOOJIEM XO3HCTBEHHON JESTEeNbHOCTH;

— CIIOCOOHOCTb K CaMOCTOSITEIIbHOMY HPOBEACHUIO HCCIEAOBAHUM, IOCTaHOBKE
€CTECTBEHHO-HAYYHOI'0 3KCIIEPHUMEHTA, HCIIOJIb30BaHUI0 MH(MOPMALMOHHBIX TEXHOJOTHH A
pelLIeHHs HAyYHBIX U MPOQeCCHOHANTBHBIX 3a7ay;

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

NpeIMeTHbIX:

— c(hopMHPOBAHHOCTh TPEIACTABJICHUNA O POJM M MeCTe OHOJOTMU B COBPEMEHHOU
Hay4YyHOW KapTUHE MUPA;

— TIOHUMaHuEe poyiu Ouojorud B (QOpMUpPOBaHUU Kpyrozopa u (YHKIIMOHAIBHOMN
IPaMOTHOCTH JJISl PELICHUS NPAKTUYECKUX 3a/1ay;

— BJIaJICHHE OCHOBOIIOJIATAIOLUIMMH MOHSTUAMU U MPEACTABICHUSIMU O KUBOW MPUPOJE,
€€ YPOBHEBOM OpPraHHU3alMK U YBOJIIOLINH;

— YBEPEHHOE IMOJIh30BaHUE OMOJIOTUYECKON TEPMUHOJIOTHEH U CHMBOJIMKOM;

— BIAJCHHE OCHOBHBIMM METOJAaMU HAy4yHOIO II03HAHUSA, MCIOJIb3YEMBIMU IIpU
OMOJIOTHYECKUX HCCIIEIOBAHUSAX J>KUBBIX OOBEKTOB M SKOCHCTEM: ONHMCAHUEM, H3MEPEHHEM,
IpOBE/IeHUEM HaOJI0ACHUH;

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

— c(OPMHPOBAHHOCTh YMEHHUH OOBACHATH Pe3yIbTaThl OMOJIOTHYECKUX IKCIIEPUMEHTOB,
peliaTh IeMeHTapHble OMOIOrHYEcKHe 3a1auH;

— c(pOpPMHPOBAHHOCTh COOCTBEHHON MO3UIMM IO OTHOIIEHHIO K OHMOJIOrHYecKoin
uH(pOpMalH, TOJy4aeMOH U3 Pa3HbIX UCTOYHUKOB, IJ100aTbHBIM SKOJIOIMUECKUM MpolIeMaM U
IyTAM UX PELICHHUS.

TexHuk mOKEH 007amaTh OOIMMMHM KOMIIETEHIMSIMHM, BKIIOYAIOIIUMHU B  ce0s
CHOCOOHOCTB:!

OK 1 Ilonumarh CyIIHOCTh M COLMAJIbHYIO 3HaYMMOCTh CBOeH Oynyuiell mpodeccun,
IIPOSIBIIATH K HEH YCTOMYUBBIN UHTEPEC.

OK 2 Opranu3oBbIBaTb COOCTBEHHYIO JI€ATEIBHOCTh, BBIOMPATh TUIIOBBIE METOABI U
CHOCOOBI BHIMOJIIHEHUS MTPO(EeCCHOHABHBIX 3a/1a4, OLIEHUBATh UX 3(P(EKTUBHOCTh U Ka4ECTBO

OK 3 I[IpuHuMaTh pemeHus B CTaHAAPTHBIX M HECTAHIAPTHBIX CUTYALUSAX U HECTH 3a HUX
OTBETCTBEHHOCTh

OK 4 OcymecTBiasTh NOMCK W HCHOJIb30BaHHWE HHGMOpPMAaLWK, HEOOXOTUMOW s
(P PEKTUBHOTO BBITOJHEHUS MPOGECCHOHATBHBIX 33jau, NPo(ecCHOHAIBHOTO U JUYHOCTHOTO
pa3BUTHSA

OK 5 MHcnone3oBaTh  MHGOPMALMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJOTMH B
poeCCHOHAIBHON JEATENHHOCTH

OK 6 Paborath B KOJUJIEKTMBE M KoMaHJle, 3((eKTHBHO 0OIIAThCS € KOJJIerami,
PYKOBOJCTBOM, IOTPEOUTEISIMH.

OK 7 Bbparp Ha ce0si OTBETCTBEHHOCTb 3a PabOTy WIEHOB KOMAaH[bl (IOJYMHEHHBIX),
pe3yJIbTaT BIOJIHEHUS 3aJaHUI

OK 8 CamocTosATeNnbHO ONpeAensaTh 3aAayd MPO(PECCHOHANBHOTO M JIMYHOCTHOTO
pasBUTHs, 3aHUMATbCcd  €caMOOOpa30OBaHMEM,  OCO3HAHHO  IUIAHUPOBATb  IOBBILIEHHUE
KBTI (DUKAITIH

OK 9 OpueHTHpOBaTHCS B YCIOBHSIX YacTOW CMEHBI TEXHOJIOTHI B MPOeCcCHOHATBHOM
JESTEIIbHOCTH



2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOM JJUCIUAILIMHBI

Buj yueOHoi1 padoThl O0bem yacoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 39
O0si3aTeIbHASI Ay TUTOPHAN YueOHast HAarpy3Kka (Bcero) 39
B TOM YHCIIE:
TEOPETUUECKHE 3aHATUS 29
IIPAKTUYECKHUE 3aHATHS 6
JlaGopaTopHbIe 3aHATHS 4
CamocTtosiTeibHas padora o0yuaromerocs (Bcero) 30
[Ipomexyrounas arrecranus: B popme nudepeHInpoBaHHOTO 3a4eTa 2 ceMecTp




2.1 TemaTu4eckuii NJIaH U cofepkaHue y4eOHOM qucHUIIUHBI «buosorus»

KoimuecTBo OcBau
yacoB BaeMbIl
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Pasznen 1. Kierka — crpykrypHo-pyHKUHOHaJbHasi | 10
C¢ANHUIA )KUBOI'0
Tema 1.1. bBuosorus kak  Hayka. OOmas | 2
XapaKTePUCTHKA )KNU3HHU
1 Buonorusi Kak HayKa. O6mas XapaKkTepUCTHKA 2 21 JlocTikeHne pe3yabTaToB: COPMUPOBAHHOCTD NPEICTABICHHH O OK 02 1
poiu 1 MecTe OHOJIOTHY B COBPEMEHHOI HayYHOH KapTHHE MUPA; 0K 07
KHU3HHU
: MOHMMAaHHUE POJIM OMONIOTHH B (POPMUPOBAHUH KPyro3opa 1
Pa3H006pa3He omocucrem. OOmas XapaKTECPHUCTHUKA (YHKIMOHATBHOM ITPaMOTHOCTH [T PELIEHUS IPAKTHYECKUX 3a/1ay;
)KI/I3HI/I, CBOﬁCTBa JKUBBIX CUCTEM. IIOHMMAaHHWE B3aMMOCBA3HU U B3AMMO3aBHCHMOCTH €CTCCTBCHHBIX
HayK, X BIHSHHS HA OKPYKAIOIIYIO CPeay, SKOHOMHUECKYIO,
TEXHOJIOTHIECKYIO, COIIMANIBHYIO M ATHUECKYIO C(hephl AesITeTbHOCTH
4eII0BEKa,;
MPEJICTABICHUS O LIEJIOCTHOI eCTeCTBEHHOHAYYHON KapTHHE MHUpAa.
3HaTh: CTpOEHHE U (PYHKIIMOHUPOBAHNE OMOJIOTUUECKUX OOBEKTOB:
KJIETKH, T€HOB ¥ XPOMOCOM, CTPYKTYPBI BHa U DKOCHCTEM.
YMeTb: OOBSICHATB POJIb OUOIOTHH B (POPMHPOBAHUH HAYIHOTO
MHPOBO33PEHUS.
3HaTh: 0 pa3HooOpasun 6nocucreM. OpraHu3aIio OHOIOTHYECKIX
cHcTeM. YPOBHH OpraHH3aIMH OHOCHCTEM: MOJICKYJISIPHO-
TeHETUYECKNUii, OPTraHOUTHO-KIJIETOYHBIH, OpraHM3MEHHBIH,
HOTMYJISIIMOHHO-BUJIOBOM, IKOCHCTEMHBIHN (OMOTre0I[eHOTHYECKHIA),
6uochepnsiii. Hayku, n3yJaromme 6noiornueckue 00beKThl Ha
Pa3HbIX YPOBHAX OpraHu3aliy )XU3HHU. BI/IOJ'IOFI/ILIGCKle
TEPMHUHOJIOTUIO U CUMBOJIUKY
YMeTs: naBath OOIIyI0 XapaKTePUCTHKY XKHU3HH, OIHCHIBATDH
CBOICTBA )KMBBIX CHCTEM; IPOIIECCHI, IPOHCXOSIIHE B OHOCHCTEMAx
Tema 1.2. CTpyKTYpHO-(PYHKIHOHAIbHASI OpraHu3amms | 2




KJIICTOK

2

Crpoenue u GyHKIUU KIETKA

Knerounas teopusi. OCHOBHBIE I10JIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

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

Bupycsl. bakrepun. O0mias xapakTepucTHKa.
[TonsTie mramMM. Bupychl u 6akTepun: CX0ACTBA U
pasnnyus

21

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

OpraHuveckre BellecTBa KIETKH. bronornieckue noauMepsbl.
Benku. CtpykTypa u QyHKIHH 6eIKOBOI MOJIeKyIbl. DepMEHTEL,
MIPUHIMII UX JeUCTBH. YTieBoasl. buonornyeckue GpyHKIUN
YTJIEBOMOB.

Jlummper. O0muit mwian crpoerus. ['uapoduabHO-THIPOoPOOHBIC
cBoiictBa. Kimaccudukanus mununos. brnonornyeckue 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 mpokapuotudeckas. CpaBHUTEIBHYIO
XapaKTEPHUCTHKY KIETOK dYKapuOT (PacTUTENbHOU, JKUBOTHOM,
rpubHoiT). CTpoeHne NpoKaprHOTHIECKOH KiteTkH. OCOOEHHOCTH
CTPOCHUSI TeTepOTPOPHON U aBTOTPO(DHOI NPOKAPHOTHIECKHX
kieTok. CTpoeHne ria3mMaTHieckod MeMOpaHsl. TpaHCIOPT BelecTB
Yepes3 IIa3MaTHIeCcKyro MeMOpaHy: TaCCHUBHBII U aKTHBHBII.
DHIONWTO3: MUHOIHTO3, aronnuTos3. Dx30uuTo3. O00I0UKa HIIH
KJIeTouHas cTeHKa. CTPYKTypy U (QyHKIMH KIETOYHON CTEHKH
pacreHuii, rpuboB

3nath: Huronnasma. Lurozomns. Lutockener. OmHOMEMOpaHHEIE
OpraHOUbI KIETKU: 3HAoIIazMaTudeckas cetsb (II1C), annapar
I"osb kK, TM30COMBL, IEPOKCUCOMBI, BAKYOJIU PACTUTEIBHBIX
kieTok. CtpoeHne 1 GpyHKIHH OTHOMEMOPaHHBIX OPTaHONUIOB
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 pyHKIMN HeMEMOPaHHBIX OPTaHOMUIOB KIETKH
3HaTh: 3aKOHOMEPHOCTEN U3MEHUMBOCTH U HACIICACTBEHHOCTH;
cTpoeHne U QyHKIMOHHPOBAHUE OMOIOTHYECKUX 00BEKTOB: KICTKH,
TEHOB M XPOMOCOM.

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

OK 01
OK 02
OK 04




Bakrepun. Obmyro xapakrepuctuky. [lonsrue mramm. CxoncTsa u
pa3Inyus BUPYCOB M OAKTEpHii:

Tema 1.3. CTpykTypHO-PyHKIMOHAIbHBIE (PAKTOPBI

HaCJeACTBCHHOCTH
3 CrpoeHre XpoMocoM. XPOMOCOMHBII Ha60p KJIETOK, 2T 3uate: CrpoeHuMe XpoMocoM. XpPOMOCOMHBI Habop KIETOK, OK 01 1
TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, TaIUIOMIHBIA U 0K 02
FOMOJ’IOFI/ILII-}'BIC u HCFOMOJ’IO};H‘IHHC XPOMOCOMBI, mumonanelii  Habop. Hyxmemnosrsle kuenotel. JJHK u  PHK.
TarIOMIHBIN U OUIITIONTHBIN Ha60p. HyKJIeI/IHOBI)IC CrpoeHne HykJIeHHOBBIX kucioT. Hykmeorumsl. KommnemeHnrapHsie
KUCIOTEL I[HK u PHK. azotucTeie ocHoBaHuA. IlpaBmno Yaprapga. Crpykrypy AHK —
P I JBOIHas cnmpanb. MecTOHAaXOXAeHne W OMonormdeckue (GyHKIUU
CaKIIMN MaTpUHOTO CUHTC3A. LIPUHITAII JHK. IHK-3xcneptusy. Bunst PHK. ®ynxuun PHK B knetke
KOMIIJIEMCHTAPHOCTHU B PCAKIHAX MATPUIHOI'O 3nate: Matpuuneni cuHtes JIHK — pemnmukamusa. IIpuHmmmsr
cuaTesa. 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
KJIETKE
4 AcCUMMIIALINAS ¥ TUCCUMMIIALINAS — J(BE CTOPOHBI 21 3Hatb: Tunel 0OMeHa BelecTB: aBTOTPOQHBIN U reTepoTpOdHBIH, OK 02 1
MeTaGoi3Ma. THITB 0GMEHA BEIECTB a3poOHBIi M aHaPOOHBIH. DHepreTnueckoe 0oecreyeHne KIeTKuU:
o npespamienne AT® B 0OMeHHBIX mporeccax. PepMeHTaTUBHBII
HepBI/ILIHBII/I CHHTC3 OPraHn4CCKUX BCIICCTB B XapakTep peakluil KIETOYHOTO MEeTaboIH3Ma
kietke. [Inmactuueckuii oomed. oTocuHTeES. 3HaTh: O IEPBUYHOM CHHTE3€ OPraHMYECKHUX BEIIECTB B KIIETKE.
XeMOCHHTE3 AHaap06HBII71 BHGpFCTI/IIIeCKI/Iﬁ o6MeH [Mnactuueckuit oomen. dorocunTes. XemMocuHTe3. AHAIPOOHBIH
: : JHEepreTHYecKuii 0OMeH. AHa’pOOHbIe OpraHu3Mbl. bpoxenue,
AHa3p06HBIe OpPraHU3MBI. aBTOTPOQHBII U reTepoTpodHBIH THI MUTaHUs. AHAIPOOHbIE
MHKPOOPTaHH3MbI KaK 00BEKTbI OMOTEXHOJIOTUH. DTaIlb
sHepreTuyeckoro oomeHa. I'mukonus. buonornueckoe okuciexue,
WU KJIETOYHOE JbIXaHUe
Tema 1.5. ’)KuzHennsblii nuka kjierku. Muros. Meiio3
5 KneToyHBIH IIUKJI, €TO ITePHOJIBI U PETYJISAIHS. 2t 3natb: KiieTouHbli LUK, €ro Nepuosl U perymsauus. Ilepuoas: OK 02 1
uHTep(Da3bl uX ocobeHHOCTH. JuddepeHIrnaus KISTKU U apecT OK 04

Muro3. 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

Paznen 2. Ctpoenne u pyHKIHHM OPraHu3Ma 11
Tema 2.1. CTpoenne opranusma 2
6 OHHOKJ’IGTO“IHI)IC OpFaHI/I3MI)I. MHOFOKHGTO“IHBIG 2 ZT 3HATh OCHOBHBIE TTOHSITUA: OL[HOKJ'ICTO‘{HBIC OpraHu3MBbl. OK 02 1
OpraHH3MbL. Kononnansusre OpraHu3MbL. MHOTOKJIeTOUYHbIE OPTaHU3MEL. OK 04
® BzanmMocBs3p qacTel MHOTOKIIETOYHOTO oprannimMa. OyHkmust.
YHKIHSA. Oprassl ¥ CUCTEMBI OpraHoB. AnmnapaTsl opratos. ['omeocras
Oprassl ¥ CUCTEMBI OPraHOB. AMNapaThl OPraHoB. OpraHu3Ma U ero MojAJep kaHue B IIPOLECCe KU3HEAEATEIIbHOCTH.
['omeocTas opranu3mMa u €ro noAJIepxaHrue B MpoLecce 3HaTh: OYHKINOHATIBHYIO CUCTEMY OpPraHoB. TKaHU pacTEeHHIA.
KHM3HEIEATETBHOCTH. TxaHu *KUBOTHBIX U YenoBeka. Oprassl pacTeHuil. Opransl 1
DYHKIMOHATBHAS CHCTeMa OpraHoB. TKAHW PacTEHHIL. CHCTEMBI OPT'aHOB XMBOTHBIX U YeJIOBEKA. 3HAUCHUE OTIOPEI,
. JBIDKEHHUS, TUTAHKS, ObIXaHHS, TPAHCIIOPTA BEIECTB, BBIICICHUS,
Txanu )KUBOTHBIX M YenoBeKa. OpraHsl pacTeHHUI. 3aIIUTHL 3HAYEHHUE [IPOABJIEHUS PA3IPAKUMOCTH U PETYJIALUM
Oprassl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U YEIIOBEKA. 3Hath: POpMBI pa3MHOKEHUS OpraHu3MoB. becnosnoe u nonosoe
3HaquHe OHOpBI, ,HBI/DKGHI/UI, HI/ITaHI/IH, ,I[BIX&HI/IH, PasMHOXCHUE. BI/II[I)I 0ecIoJIoro Pa3sMHOXKEHUS: IIPOCTOEC ICICHUEC
TPAHCIIOPTA BEIECTB, BBLICICHNUS, 3AlUThL. SHAUCHUE HaJ/IBOE, IOUKOBAHUE, PA3MHOXEHUE CIIOPaMU, BEreTaTUBHOE
pa3MHOXeHHe, (parMeHTarys, k1oHuposanue. [lonosoe
gOHBHCHI/IH PasapaKuMOCTU U pCFYHSIHEI/I pasMHOKEHHE.
OpPMBI Pa3MHOXKEHUS OpraHu3MoB. becnosoe u
IIOJIOBOC Pa3sMHOKCHHC.
Tema 2.3.0HTOreHe3 pacTeHuil, )kKWNBOTHBIX H YeJI0BeKa 2
7 O"uTOoreHes paCTeHHﬁ. 2 27 3uath: ['aMeTodut u ciopodut. PasmMHOKEHHE U pa3BUTHE OK 02 1
TTeproIsl OHTOreHe3a PACTEHHI Boziopociel. Pa3MHOXeHHEe U pa3BUTHE CIIOPOBBIX PACTEHUH. OK 04
CPHOJBI OHTOTCHE3A pacTe Pa3MHOXeHUe U pa3BUTHE ceMEHHBIX pacTeHuil. Poct. Ilepuoast
I"amerorenes Y ) KUBOTHBIX. CnepMaToreHez " OHTOT€He3a PaCTeHHI
OOT'cHER. CTpoeHHe IIOJIOBBIX KJIETOK. 3uath: ['amerorenes Y XKUBOTHBIX. CHepMaToreHe3 " OOTCHES.
OMI0I0TBODEHHE 1 SMOPHOHATLHOE DAZBUTHE CTtpoeHne MoNoBHIX KIeTOK. OTMII00TBOPEHNE W IMOPHOHATIBHOE
JO1 pH p 3 H6 p pa3BuTHe XUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha mpumepe
JKUBOTHBIX. APTECHOI'CHE3. IMOPHUOTICHE3 naHnetHuka). Cragun sMOproreHe3a
Poctm pa3BHUTHE KUBOTHBIX. HOCT3M6pI/IOHaIILHI)II\/II Pocrt u pa3zButue xuBoTHBIX. [locTamOpuonansHslil nepuon. [psamoe
epn TTosiMoe 1 HeIbsiM A3BITH M HeTpsiMoe pa3BuTHe. Pa3BuTre ¢ Meramopho3oM y
CpHuoxa. 11p 0¢ CIIPAMOE pa3 <. 0ECr03BOHOYHEIX U MTO3BOHOYHBIX )XUBOTHLIX. CTagun
HOCT3M6pI/IOHaﬂbHOFO Pa3sBUTHA Y )KUBOTHBIX U Y€JIOBEKA. nepI/IOﬂbI
OHTOTEeHe3a YeJoBeka. bruomormueckoe cTapeHne u CMepTb.
I'eponronorus
Tema 2.4. 3aKOHOMEPHOCTH HACJICAOBAHUSA 2
1 eHeTHKa KaK HayKa O HACJIEJCTBEHHOCTH H 2 2T 3HaTh: OCHOBHbBIE TEHETHYECKHE TTOHATHS Y CUMBOJIBL. [ €H. OK 02 1
I'enotun. ®eHoTun. AnsenabHble T'eHbl. AbTepHATUBHBIC TPU3HAKH. OK 04

HN3MCHUYMUBOCTHU OPraHU3MOB.

JloMHHaHTHBIN U penlecCUBHBINA Tpu3Haky. ['omo3urora u

11




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
2 reHOTI/IH KakK HCHOCTHaﬂ cucrema. MHO)KGCTBGHHOC lT 3HaTh NOHATUSA:; | EHOTUIT KaK LECJIOCTHAA CUCTEMA. MHOXeCTBEHHOE OK 01 1
o neiictBue reHoB. IIneiorponust. MHOXECTBEHHBIN ajuIeIU3M. OK 02
ACHCTBUC TCHOB. BsaumogeiictBue ayuienbHbIX reHOB. KoloMHHUpOBaHUeE.
3akoHs! T. MopraHa. B3aumozeiicTBue HeaieabHbIX TeHOB. KOoMIUIEeMEHTapHOCTb.
TeHeTHKa 110J1a Onucras. [Tonumepus
X o 3nath: 3akoHbl T. Moprana. CrierieHHOe HaclieIOBaHUE TeHOB,
POMOCOMHBIM MEXaHWU3M ONPCACICHAA TOIIA. HapyIlIEeHUE CLEIUIEHUs. XpPOMOCOMHAas TEOPHs HACIIEACTBEHHOCTH.
HacnenoBanue npu3HakoB, CUEIIEHHBIX € ITOJIOM I'enernyeckoe kapTupoBaHue XpoMocoM. Mcnonb3oBanue
FeHeTI/IKa yeJI0BeKa. KapI/IOTI/Il'I yeJ0BeKa. MeTOHLI KPOCCHUHI'OBEpa 11 COCTABJICHUA T€CHETUYCCKUX KapT XPOMOCOM
3HaTh: XpOMOCOMHBIN MEXaHHU3M OMpEeNICHUs 1M0j1a. AYTOCOMBI U
U3y9CHNA TCHETHKH I€I0BCKA. TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHBIH MOJI.
HaCJ'IeI[CTBeHHHe 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
CamocrostenbHas pabora 15 15¢p
Ikypc 2cemectp
3 HpaKTI/I‘-IeCKOC 3ausatue No 1 2 2 mp YMeTh: pemaTh JJIeMeHTapHble OMOJIOTHYECKIe 3a1a4n. Pemenne OK 02 1,2
P 3a/1a4 Ha OIpeJIeJIEHUE BEPOSITHOCTH BOZHUKHOBEHHUS OK 03
CIICHUC 3371219 HA ONPEACICHUC BEPOATHOCTH HACJICICTBEHHBIX PU3HAKOB IIPH MOHO-, JIU-, IOJIUTHOPUIHOM 1 OK 04
BO3HHUKHOBCHU HACJICACTBCHHBIX MIPHU3HAKOB IIPpU AHAJIM3UPYIOLIEM CKPEILIMBAHNH, COCTABIEHUE FEHOTUIIMYECKUX OK 05
CLEIJICHHOM HACJIEOBaHUH, CLEIJIEHHBIX C II0JIOM, CXCM CKpCIHBAHHS 0K 07
YMeTh: penath 3JIeMEHTapHbIC OMOJOTHYSCKUE 3a1aul — HEOOX0IUM
COCTAaBJICHHUEC I'CHOTUITMYCCKUX CXEM CKPCIIHBAHUA OK 08

1'102160]3 IF'CHETUYCCKHUX 3a/1a4 Ha ONPEACICHUE BEPOATHOCTH
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BO3HUKHOBEHHS HACIIEICTBEHHBIX MIPH3HAKOB IIPU CLEIICHHOM
HaCJIEJIOBAaHUH Y PaCTCHUH

Tema 2.6. 3aKOHOMEpPHOCTH H3MEHYHBOCTH

4 BSaHMOHeﬁCTBHe TE€HOTUIla u Cpe,I[BI HpI/I ZT 3HaTh: B3aHMOHCﬁCTBHC TEHOTHUIIA U CPEIBI ITPU (bOpMI/IpOBaHI/II/I OK 01
¢enorumna. M3smeHunBOCTh pU3HaKoB. KauecTBeHHBIE 0K 02
¢dopmupoBanuu GpenoTumna. I3SMEeHYHMBOCTb OMHACCTECHHEIC T B ,
pU3HAKHU. BHIBI H3MEHUYNBOCTH: HacIeACTBEHHAS OK 04
IMPHU3HAKOB. Y HEHACJICACTBEHHAS.
Zaxkou H.M. Basuiosa. 3aKOH rOMOJIOTHYECKHX PSIIOB B HACIIEACTBEHHOW H3MEHINBOCTH
B! MyTaHHﬁ. (H.A. BaBuios).
MoandukannoHHas, Wik GEeHOTUITHYECKAst U3MEHIUBOCTE. Poib
Cenexmust OpraHu3MoB. cpensl B MOANGHKAIIMOHHOI n3MeHunBocTH. Hopma peakiim
CeJ'IeKLII/ISI KaK HayKa. FeTepOSI/IC M €ro NpUYNHBI. Ipu3HaKa. BapuanMoHHBIN psA M BapualliOHHAs KpUBasl.
MCKVCCTBEHHELH 0T60 XapaxTepucTika MoIU(pHUKaInOHHOH H3MEHYHBOCTH
y p- HacnencreeHHas, Wi FeHOTUIIMYECKAs U3MEHUYUBOCTb.
KoMOuHaTHBHAs H3MEHYHBOCTD.
MyTtanuoHHass ~ M3MEHYMBOCTb.  BUIOBl  MyTaumii:  TEHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. [IpHINHBI BOSHUKHOBEHHS MyTaIHit
3nath: Cenekuus Kak Hayka. MeTo/bl CeNeKIIMOHHON pabOTHI.
I'ereposuc u ero npuynHeL. MckyccTBEeHHBIH OTOOP: MaCCOBBIN U
WHIUBUIYaJIbHBINA. DTanbl KOMOWHANIWOHHOHN cenekuun. Copr,
OpoJa, ITaMM
ANTOPUTMBI ~ pEllIeHHe 3a7ad  Ha ONpelelieHHe BO3MOKHOTO
BO3HMKHOBEHUSI  HACJEJICTBEHHBIX IIPU3HAKOB IO  CEJEKIHH,
COCTaBJICHUE TCHOTUIINUECKUX CXEM CKpEIlUBaHUs
Pasnen 3. Teopusi 3BoJ11onnu
Tema 3.1. HcTopusi 3BOIIOIIMOHHOTO YYEHUSI.
Mukpo3BoIouus
5 HepBHG JBOJIIOIMOHHBIE KOHIENIMU. PosIb 2t 3nars: IlepBble 3B0MOLMOHHBIE KOHLIENUUH. ['pagyamicTuyeckas OK 02
sBomonnoHHas koHuenuus JK.b. Jlamapka. JIBuwkymiue cuist OK 04

HBOJIIOIIMOHHON TeOpuu B OPMUPOBAHUHN HAYUHOU
KapTHUHBI MUpa

MUuUKpPO3BOIIONHNS U MAKPOIBOIIOLHS KaK TaIlbl
3BOJIIOIMOHHOTO Ipouecca. [lonymanus kak
JJIEMEHTAapHAsl €IMHUILIA DBOJIOLIUH.

JBuxymiye cuibl (pakToOpbl) IBOJIIOLHH.
MyTaloHHbI| Mpoliecc 1 KOMOWHATUBHAS
U3MEHYMBOCTb. Murpanus. M3onsanus nomynsaunii:
reorpaguueckas (IpoCTPaHCTBEHHas),

sBosrounu. Kpearponmsm u tpancopmusm. Crucremarnka K.
JIunHes u e€ 3Ha4YeHue 11 YOPMHUPOBAHMUS UIICH IBOJFOLIHU
IpennochUIKY BOSHUKHOBEHHMS JapBHHU3Ma. DBOJIONNS BUJIOB B
npupoze. bopp6a 3a cymectBoBanue. EcTecTBeHHBIH 0TOOD.
JluBepreHuus NpU3HaKoB U BHI00Opa3oBanue. OCHOBHBIE
NIOJIOXKEHUSI CHHTeTHYeckor Teopuu dBosronuu (CTI). Ponb
JBOJIIOLMOHHOM TeopuH B GOPMUPOBAHUU HAYYHOIl KapTHHBI MHpa
3HaTh: MUKPOIBOIIONHS ¥ MAKPOIBOJIOLHS KaK ITarlbl
IBOJIIOIIMOHHOTO TIporiecca. ['eHeTHYeCKie OCHOBBI YBOJIIOIINH.
MyTalu 1 KOMOHHAIUK KaK 3JIeMEHTapHbIH 9BOJIIOLIHOHHBIN
Matepuai. [Tonyssiys Kak sJeMeHTapHasi €ANHULA YBOJIOLHH.
JBrkynme cuiibl ((akTopsl) 3Bomonnyd. MyTaloOHHBIH IporLece u
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Oouosiornyeckas (pernpoayKTUBHAs).

EcrecTBenHbIi 0TOOp — Hampasisonmi Gpakrop
sBoionuK. bopeOa 3a cyiecTBoBaHHEe KakK
MEXaHU3M JICHCTBHSI €CTECTBEHHOT'O 0TOOpa B
nonysusax. Bug u ero kpurepun (IpU3HAKH).
Bunoobpa3oBanue kKak pe3ysibTaT MUKPOIBOIIOLUT

KOMOMHATHBHAS H3MEHYUBOCTh. Murparus. M301auus momy s
reorpaduueckas (IPOCTPAHCTBEHHAs), OHOJIOTHYECKas
(penponyKTUBHAsA).

EcrectBenHsbIi 0T00p — Hanpasistronuii hakrop 3Bomonun. boprba
3a CyIIeCTBOBAHHE KaK MEXaHHM3M JICHCTBHS €CTECTBEHHOTO 0TOOpa B
nonyysiusix. Bunx u ero xputepnu (npusHakn). Bunoo6paszosanue
KaK pe3yJIbTaT MUKPOIBOIIOLUI

VMeTb: ONHCHIBATH OCOOCHHOCTH BHJOB MO MOP(HOIOrHYECKOMY
KPUTEPHUIO

Tema 3.3. Makpo3Bo/iionusi. Bo3HukHOBeHHE U
pa3BUTHE )KM3HU HA 3emJie

6 MaKp03BOJ'II-OI_II/I}I. QOPMBI 1 OCHOBHBIE HaHpaBHeHI/IH ZT 3HaTh: MaKp03BOE'I}OL[I/IH. cDOpMBI 1 OCHOBHBIC HAIIPaBJICHUA OK 02
Makpo3Bostoruu (A.H. CeseprioB). Ilytu noctuxenust OK 04
MaKkpO3BOJIIOIHAA (A‘H' CeBepHOB). HYTI/I OroJIornUecKoro mporpecca: apoMopdo3s, uaroaganTarys, oomas
JOCTHIXXCHUA OMOJIOTHYCCKOTO mporpecca: nereHepanusi. MeToibl U3y4eHHUsI MaKpO3BOJIIOLMH. 3aKOH
aPOMOP(b03, WIUO0ANAIITALNSL, 001IIast JIeTeHepaIHsl. 3aposiieBoro cxozacrsa (3akoH K. bapa). buorenerndeckuii 3akon
MeTo sl M3YYEHUs MAKPOIBOJIOLIH. 3aKoH (3. I'ekkenp, @. Mromnep). OOmmue 3aKOHOMEPHOCTH (TIpaBUIIa)
9BOJIIOLUHI
3apOoAbIIICBOI0 CXO0ACTBA (3aKOH K. Bapa). I'umote3s! 1 TeOpHU BO3HUKHOBEHUS XKU3HH Ha 3emMite:
BI/IOFGHGTI/I‘leCKHﬁ 3aKOH (9. reKKeHB, q) MIOHHep). Kp€anuoOHU3M, CaMOIIPOU3BOJIBHOC (CHOHTaHHO@) 3apoXXIcHUC,
O6ue 3aKOHOMEPHOCTH (HpaBI/IJ'Ia) SBOJIOIIAH CTaIl[MOHAPHOE COCTOSIHUE, MaHCcIepMust, Onomnos3. Hauano
opranuyeckoi 3Bostonuu. [losiBeHne nepBhIX KIETOK. DBOMIOLUS
I'unote3sl TCOPHUH BOSHUKHOBCHHA KU3HU Ha MeTabon3Ma. DBOJIONHS MEPBBIX KIETOK. [IpokapHoTh! 1
Semre. 9yKapuoThl. IIponcxosxaeHre MHOTOKJIETOUHBIX OPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX LIAPCTB 2yKApHOT.
OCHOBHBIE YePTHI IBOJIOIMN PACTHTEIBHOTO MUpa. OCHOBHBIE
YEPTHI IBOJIIOLIMH )KUBOTHOIO MHPa
Tema 3.3. IlpoucxokaeHne 4e10BeKa — AaHTPONOTeHe3
7 AHTpOHOJ’IOFI/ISI. CXOHCTBO U OTJIMYUY YyeJIoBeKa C 2T 3HaTh: CUCcTEMAaTHYECKOE MTOJIOKEHUE YEJIOBEKA. CXO,HCTBO YeJIOBCKa OK 02
¢ )UBOTHBIMU. OTINYNMS YeTOBEKa OT KUBOTHBIX. [IpAMoxokIeHne OK 04

JKUBOTHBIMU.

Yenoseueckue

KonTtponbnas pabota. TeopeTuueckue acTeKThI
HBOJIIOLIMU KU3HHU HA 3eMJI€ pachl.

Y KOMIUTEKC CBSI3aHHBIX C HUM IPH3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta ¥ BTOpOH CUTHAIBHOH cucTeMbl. COOTHOIICHHE
OHMOJIOTHYECKHX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTCHE3E
OCHOBHbIE CTAIUH QHTPOTIOreHe3a. JIpHONMUTEKN — IPEAKU YeIoBeKa
¥ 4eI0BeK000pa3HbIX 00e3bstH. [IpoTOaHTpPOIT — MPEAIIeCTBEHHUK
YenoBeKa. ApXaHTpOIl — ApeBHeHINit yenoBek. [Taneoantpon —
IpeBHUH denoBek. HeoaHTpomn — 4eoBek COBPEMEHHOTO THITA.
DOBOJIONHSI COBPEMEHHOTO YETIOBEKA.

Yenoseueckne pacsl. OCHOBHBIE OOIBIIHE PAChl: €BPOIICOU THAS
(eBpasmiickas), HETpO-aBCTPAIOUIHAS (IKBATOpHAIIBHAS),
MOHT0JIOHIHAs (a3uaTcKo-aMepHKaHcKas). Bpems u mecto
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BO3HUKHOBEHUS YE€JIOBEYECKUX pac. EnuHCTBO YenoBeYECKHX pac
VYMeTs: AHAJIM3UPOBATH U OLICHUBATH PA3JIMYHBIC TUIIOTE3BI O
CYIIHOCTH, NPOUCXOKJACHUM XXU3HU U YEJIOBCKA

Pa3gen 4. Dxoaorus

Tema 4.1. Ikojiorus

8 :‘)KOHOFI/IHCCKI/IC (baKTOpI)I u Cpe,Z[I)I JKU3HU 2 ZT %H&TBZ OCHOBHBIE YKOJIOTUYECKUE TIOHATHS, 3aKOHBI. OK 01 1
JIMSTHUC YEJIOBEKA Ha OKPYKAIOIIYyIO Cpeny. OK 07
Tomynsuus, COODIIIECTBA, SKOCHCTEMBI BuusiHEe aHTPOIIOTEHHBIX M COLHAILHO-3KOJIOTMYECKUX (DaKTOPOB
BI/IOC(bepa — rao0ajapHas DKOJIOTHYecKas CUCTEMA Ha 6rocdepy 1 Ha 3J0pOBbe YeTIOBeKa
Brusinue anTponioreHHbIX (hakTOpoB HA OHochepy
BrausiHue conmaibHO-3KO0JI0rMUecKuX (PakTOpoB Ha
3J0POBLC YCIIOBCKA
Paznen 5. Buosiorusi B sKM3HI 10
Tema 5.1.5M0TEeXHOJIOIHH B JKH3HHU KAXKIOI0 10
9 BHOTEXHOJIOTHH B KU3HU KaXJI0ro 2 21 3HaTh: bruoTexHONMOTHA KaK HayKa U MPOU3BOACTBO. OCHOBHEIC OK 01 1
0 o HaIpaBICHUS COBPEMEHHON OMOTEXHOIOTHH. MeTo b1 OK 02
CHOBHBIC HAIPABJICHN COBPEMCHHOM ounotexnonorud. OObEKTH OMOTEXHOIOTHH. JTHKA OK 04
OMOTEXHOJIOTUH. DTHKA OMOTEXHOJOTHYECKHUX U OMOTEXHOJIOTHYECKUX U TeHETHUECKHX dKcepuMeHToB. [IpaBumna OK 09
T€HETUYECKUX SKCHepI/IMeHTOB. MOKCKA U aHaJIn3a OMO3KOJIOTHUECKOM PIH(l)OpMaL[I/II/I 13 pas3jiIMYHbIX
PasBHTHE HPOMBIILICHHON GHOTEXHOIOIH 1 ee HCTOYHHKOB (HaydHas U y4eOHO-Hay4Has JIUTepaTypa, CpeacTBa
p MaccoBo# nHpopMmalmu, ceth HTepHeT U Ipyrue)
IMPUMCHCHHUC B )KU3HHU YCJIOBCKA, ITOMCK U aHAJIN3 YMeTh OLIeHUBAaTh ATUYECKUE aCIEeKThl HEKOTOPBIX UCCIEA0BaHUMN B
I/IH(I)OpMaI_II/II/I us3 paSJ'II/I‘{HBIX UCTOYHHUKOB (HayLIHaH u 00J1acTH OMOTEXHOJIOTHH (KHOHHpOBaHI/Ie, HCKYCCTBEHHOC
o OTIOOTBOPEHHE)
y4ueOHO-Hay4YHas JTuTepaTypa, CpecTBa MacCOBOM
uHpopManuy, cetb IHTEepHeT U Apyrue)
1 [TpakTuueckoe 3austue Ne 2 [ToaroroBka 2 2np YMeTh UCTIOIb30BaTh NOJYUCHHbIE 3HAHUS HA ITPAKTHUKE. OK 01 1,2
MHIMBHIYAIbHOTO IIPOCKTA [lepBerit 3Tam BeITOMTHEHHUS TIpoekTa: O030p TeM y4eOHO- OK 02
HCCIIeI0BaTeIbCKUX NMPOeKTOB. Boibop yueGHO- OK 03
HACCIEN0BATENBCKOTO TPOEKTA U3 NMPEJIOKEHHBIX. OK 04
DopMHUPOBAHUE KOMAH]Ibl IPOEKTA. AITOPUTM BBIITIOTHEHUS OK 05
MIPOEKTA. OKO06
Kaxnas rpynma BeIOMpaeT oJJ1H U3 BapuaHTOB y4eOHO- OK 07
HCCIIeIOBATENILCKHUX TPOSKTOB: OK 08

1. Onenka kauecTBa aTMOC(HEPHOTO BO3TyXa
2. O1ieHKa Ka4ecTBa M04B METOJJOM (PUTOTECTUPOBAHHMS
3. Oyenxa xauecmsa 600 NHOBEPXHOCMHBIX 000eMO8 NO
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Op2aHONeNnMUYECKUM U PUIUKO-XUMULECKUM
ceolicmeam
4. Bausinue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX
pacTeHui
5. BrustHue coeBOro 3arps3HeHMs Ha POCT U Pa3BUTHE
CEMSsIH BBICIIUX PaCTEHUU
1 Jlaboparopuoe 3ansitue Ne 1 «IToaroroBka 2 2mp Bmopoii s3man ebinonxenus npoexma. NOAroTOBKa HEOOXOAUMOI OK 02 1,2
HOCY/Ibl U MaTepHaa I KCIIepHIMEHTa, IIPOBEICHUE OK 03
060py,I[OBaHI/I${ u matepuanos. Ilomy4enne SKCIIEPHMEHTa, IIEPUOANIECKast IPOBEPKa TEICHHS IKCIIEPUMEHTa/ OK 04
OKCIICPUMCHTANIBHBIX JTAaHHBIX, CTATUCTUYCCKAA cOop Marepuaina B BRIOpaHHBIX TOYKaX 0TOOpa Mpod OK 05
06pa60TKa JTAHHBIX)) Tpemm? aman 6vlNOJIHeHUs npoekma. MOJIyYCHNUEC NEPBUYHBIX 0KO06
SKCIIEPHIMEHTAIIBHBIX JAHHBIX, IIPOBECHHE CTATUCTHIECKON OK 07
00pabOTKH MOTYYEeHHBIX JaHHBIX OK 08
1 2 2n 1,2
Ha6opaTopHoe ?’%H;ITHG Ne 2 «BeisBiieHue P Yemeepmulil 5man 8blNOIHEHUS NPOEKMA.: BBIABICHIE OKO09
3aKOHOMEPHOCTCEH, (I)OPM}’JII/IPOBB.HI/IC BBIBOJIOB 1 3aKOHOMEPHOCTeH, (hopMyIHpOBaHUE BHIBOAOB U IIPOTHO30B, OLICHKA
IIPOrHO30B, OLIEHKA KaueCTBa UCCIIEAYyEMOT0 O0ObEKTa KavecTsa HCCIelyeMoro 06bekTa o pe3ysraTam
OGMO’KOJIOTHYECKOr0 aHAIN3a
110 pe3yJibTaTaM OMOIKOIOTMYECKOTO aHATIN3a)
1 [Mpaktuyeckoe 3anstue Ne 3 3amura MpoeKTa. 2 2mp IIpescraBneHne pe3ynbTaTOB BBINOIHEHHs y4eOHO- 1,2
HCCIIeJI0BAaTENbCKUX TPOCKTOB (BBICTYIUIEHHE C IPe3eHTaluei)
1 Camocrosrenshas pabora 15 15¢p
Bcero 391+611P+4JIP+15
Cp

* JI71st XapaKTepUCTHKH YPOBHS OCBOEHHS yU€OHOTO MaTepHalla HCIOIb3YIOTCA CIEAyIoHe 0003HaUYCHHS:

1 — o3HaKoMuUTENBHBIH (Y3HaBaHUE paHee N3yIEHHBIX OOBEKTOB, CBOWCTB);
1 — PENPOAYKTHUBHBIH (BBITIOIIHEHNE JIESITENFHOCTH 110 00pa3Ily, HHCTPYKIIUH WIIH 110]] PYKOBOJICTBOM);

3 — MPOJYKTUBHBIN (IUTAHUPOBAHHUE W CAMOCTOSTEIHHOE BBHITIOIIHEHNE JIESITEIbHOCTH, PELICHHE NTPOOIEMHBIX 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
THPSIMHU, JIyIIa py4YHasi, MUKPOCKOII JIAOOPATOPHBIN, KOMIUIEKT MOCYIbI M MTPUHAIIICKHOCTEH 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-Meaua, 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 ¢ ocHoBaMu 3K0J10THH : ydeOHOE TocoOHe :
[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 MPo(hecCHOHaIbHOTO 00pa3oBaHusl. — AKaIeMusL.

HuTepHeT pecypcesl:
1. www. sbio. info (Bcs Ouonorusi. CoBpemMeHHasi OMOJIOTHS, CTaTbH,
HOBOCTH, OMOJINOTEKA).
2. www. window. edu. ru (EgmHoe OKHO mocTynma K 0Opa3oBaTelbHBIM pecypcam
WurepHera o 6MoIoTHN).
3. www. biology. ru (buomorust B OTKpbITOM KoJutemke. CalT COAEPIKUT DIICKTPOHHBIN
yueOHHK 110 6uosioruu, On-line TecThr).
4. www. informika. ru (OneKTpOHHBINA y4eOHUK, OOJIBIIION CITUCOK HHTEPHET-PECYPCOB).


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIVINHBI

KonTpoas #  omeHka  pe3ylnbTaToB

OCBOCHU

yaeOHOM JHUCLMIIIAHEI

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

MIPOEKTOB, UCCIICIOBAHUIA.

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

@®opMbI U METOAbI KOHTPOJIS U
OLIEHKHU Pe3yJIbTaTOB
00y4eHust

YMETbh:

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

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

- BBISIBJIATh  TIPUCIIOCOOJICHHUSI OpPraHU3MOB K Cpefe
oOWTaHus, UCTOYHUKM U HAJIUYME€  MYTarecHOB B
OKpyKaromie cpene (KOCBEHHO), aHTPOIIOTCHHBIC
U3MEHEHUS B HKOCUCTEMAaX CBOEH MECTHOCTH;

- CPaBHMBAaTh OMOJIOTMYECKHE OOBEKTHI: XUMUUYECKUM
COCTaB TE€J KUBOW M HEXKWUBOW IPUPOIBI, 3apPOJbIIIECH
4YeJ0BeKa M JOPYI'MX  JKMBOTHBIX,  IPUPOJHBIE
9KOCUCTEMBl U arpodKOCUCTEMBl CBOEH MECTHOCTH;
IpoLecchl (€CTECTBEHHBIH M HMCKYCCTBEHHBIM 0TOOp,
M0JIOBOE U OEcIoyioe pa3sMHOXKEHUE) U JeaTh BBIBOJbI
1 0000IIeHNST HA OCHOBE CPAaBHEHUSI M aHAJIN34;

- aHaJIM3UPOBATh U OLIEHUBATh PA3JIMYHbIE TUIIOTE3BI O
CYIIHOCTH, IPOUCXOXKICHUM JKH3HM U 4YEJIOBEKA,
rJ100aNIbHBIE AKOJIOTMYECKHE MPOOJIEMBl U UX pEIICHHUS,

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

OMOJIOTHYECKUX MOJCIIAX;

- HaXOJUTh UHHOPMAIUIO O OMOJOTHYECKIX 00BEKTax
B Pa3JIMYHBIX UCTOYHUKAX (YyIeOHUKAX, CIIPABOYHUKAX,
HAYYHO-TIOMYJISIPHBIX M3IaHUIX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax cetu IHTepHET) U KPUTUYECKHU €€ OIEHUBATh;

- ACTIOJIB30BaTh MPHOOpPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOU JIEATEIIbHOCTH U TOBCEIHEBHOU KU3HU:
Uil cOOMIONeHUsT Mep MNpO(UIAKTUKH OTpaBJICHHUIA,
BHUPYCHBIX H JAPYTUX 3a00JICBaHUMA, CTPECCOB, BPEIHBIX
NPHUBBIYCK (KYpPEHHUs, aJKOTOoJM3Ma, HapKOMaHUWH);
MpaBUJI TOBEACHHUS B TPUPOIHON cpere; OKa3zaHUs
MIEPBOM MMOMOITH TPH TPABMATHUECKHUX, TPOCTYAHBIX U
JIpyrux  3a00JICBaHUSAX, OTPABJICHUSAX  IHUIICBBIMH
MPOJYKTAMHU; OLIEHKH ITHYECKUX ACTIEKTOB HEKOTOPBIX
HCCIIEIOBAaHUI B oOnactu OMOTEXHOJIOTHHA
(KJIOHMpPOBaHUE, HCKYCCTBEHHOE OTLIOJJOTBOPEHHUE).

Oyenxa pe3yiomama 6bINOJIHEHUS
3a0aHUL

Oyenka pe3ynomama 6bINOIHEHUSA
NPAKMUYECKUX 3a0aHUL

Oyenka pe3ynomama 6vINOIHEHUS
NPAKMUYECKUX 3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenka pe3ynomama 6bINOIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUSA
3a0aHUL

Oyenxa pe3ynomama 6bINOIHEHUS
3a0aHULl

Oyenka pe3ynomama 6bINOJIHEHUS
NPAKMU4ecKux 3a0anull

18




3HATh.

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

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

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

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

- OMOJIOTNYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY

Tecmuposanue

Yemmuwiti onpoc

Yemmuwiti onpoc,

mecmuposaHnue
Onpoc no
300aHUAM

UHOUBUOYATILHBIM
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