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1 MIACHOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIIUTLIIAHBI

«buojgorusa»

1.1 ObnacTh npuMeHeHHs POTPAMMBI

PaGouas mporpamMma yueOHON AMCUUIUIMHBI SBJISETCS YacThIO MPOrPaMMBbI TOATOTOBKU
CHenuaInucToB cpeanero 3BeHa B coorBercTBUU ¢ OI'OC mo Bcem cnenuanbHocTsiM CIIO.
15.02.12 MoHTax, TeXHUYECKOE OOCIyKMBAaHHWE M PEMOHT IPOMBIIIUICHHOTO O0OpYIOBaHUS
(o oTpacism)

1.2 MecTo y4eOHOIi TUCHMILUIMHBI B CTPYKTYpe OCHOBHOW TMpodeccHoHAIbHOI
o0pa3zoBaTesIbHOIi mMporpaMmbl: ydeOHas Oa3oBas JAUCIHHUIUIMHA 0O0IIE00pa3oBaTeIbHON
MOATOTOBKH.

13 Hemn um 3agaum  y4eOHOIl JAMCUUIUIMHBI — TpPeOOBaHUSI K pe3yJbTaTaM
OCBOCHHUSI Y4eOHOH THCHUIIMHBI:

B pesynbTare ocBoeHust yueOHOM NUCHUTITUHBI 00YYaIOUIUICS J0JI2KeH YMETh:

- OOBACHATH POJIb OMOIOTUU B OPMHUPOBAHUU HAYUHOTO MUPOBO33PEHUS;

- peuiarthb IEMEHTapHbIE OMOJIOrMYECKUE 3a/1aUH;

- COCTaBJIATH DJIEMEHTAPHBIE CXEMbl CKPEIIMBAHMS M CXEMbI IIEPEHOCA BELIECTB U
nepesayy SHEPruu B 3KocucTeMax (Leny MUTaHus);

- ONMCBIBaTh 0OCOOEHHOCTH BUJIOB 110 MOP(}HOJIOTHYECKOMY KPUTEPHIO;

- BBUIBJIATH IPUCHOCOOJICHUSI OPTaHU3MOB K cpe/ie OOMTaHUs, HICTOUHUKU M HaJTHIUe
MYTareHOB B OKpYy’Karolleil cpene (KOCBEHHO), aHTPOIOICHHbIE M3MEHEHHs B 3KOCHCTEMax
CBOCHM MECTHOCTH;

- CpaBHHBaTh OMOJIOTMYECKHE OOBEKThI: XUMHUECKUI COCTaB TeNl KUBOW U HEXHUBOH
IPUPOJbI, 3apoJbIIC 4YeJoBeKa W JPYIMX JKUBOTHBIX, IPUPOAHBIE HSKOCHUCTEMBl U
arpo’KOCHCTEMBbl CBOEH MECTHOCTH; NpOLEecChl (€CTeCTBEHHbII M HCKYCCTBEHHBIH OTOOD,
M0JIOBOE U O€Crojioe pa3MHOXKEHHE) U JIeNaTh BBIBOJABI U 0000IIEHUSI HA OCHOBE CpPaBHEHHS U
aHaJIN3a;

- aHAJIU3MPOBATh U OLIEHHWBATH PA3JIMYHBIE TMIOTE3bl O CYLUIHOCTH, MPOUCXOXKJIECHUU
XKU3HU M 4YelloBeKa, INI00albHble SKOJIOTMYECKHe MpOoOJeMbl M MX pELICHUs, MOCIEICTBUS
COOCTBEHHOM JIEATEILHOCTH B OKPY’KAIOIIEH Cpejie;

- H3ydYaTh U3MEHEHUS B KOCHCTEMax Ha OMOJIOIMYECKHX MOJEIAX;

- HAaxoAuTh HMH(OpPMALMIO O OHMOJIOTMYECKMX OOBEKTaX B PA3IUYHBIX HCTOUHUKAX
(yueOHMKaxX, CIpaBOYHHMKAX, HAYYHO-TIONMYJISIPHBIX U3JaHUSAX, KOMIBIOTEPHBIX 0a3ax, pecypcax
ceTu VIHTepHET) U KPUTUYECKHU €€ OLIEHUBATh;

- HCHOJb30BAaTh NPUOOPETEHHBIEC 3HAHUS U YMEHHUS B MPAKTUYECKOW JESITEeIbHOCTH U
MOBCEIHEBHOM JKU3HU: I COONIOCHUS Mep MPO(UIAKTUKHU OTPABICHUM, BUPYCHBIX U APYTUX
3a00JIeBaHNi, CTPECCOB, BPEIHBIX MPUBBIYEK (KypEHUS, aJIKOTOJIM3Ma, HAPKOMaHHH);

- IIpaBuWJ NOBEACHMS B IPUPOIAHOU Cpeae;

- OKa3aHWs T[EpBOM TMOMOLIM TMpU TPaBMAaTUYECKUX, MPOCTYIHBIX M JPYruX
3a00JIeBaHUAX, OTPABIECHUAX MULIEBBIMU MTPOIYKTAMH;

- OIIGHKM ATHYECKHX acleKTOB HEKOTOPBIX MCCIEJI0BaHUIA B 00JaCTH OMOTEXHOIOTHH
(KJIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOZ0TBOPEHHUE).

B pesynbrare ocBoeHUs yueOHOW AUCHUIITMHBI 00YYaIOIIUIACS 10/KeH 3HATh:

- OCHOBHBIE TOJOXEHUS OHOJOTMYECKUX TEOPHl M 3aKOHOMEPHOCTEH: KIETOYHOMN
TEOPHH, IBOJIOIMOHHOTO yueHus, yueHus B.M.Bepuaackoro o 6uocdepe, 3akonsl I.Mennens,
3aKOHOMEPHOCTEN U3MEHUYNBOCTH U HACJIEACTBEHHOCTH;

- CTpoeHHE U (YHKUIMOHHPOBAHHE OHOJOTMUECKHMX OOBEKTOB: KIETKH, T'€HOB U
XPOMOCOM, CTPYKTYpPBI BUJIa U SKOCHUCTEM;

- CYLIHOCTh OMOJIOTHUECKUX MPOIIECCOB: PAa3MHOMKEHHMS, OIJIOAOTBOPEHHS, ACUCTBUS



UCKYCCTBEHHOTO W €CTECTBEHHOro  oTOopa, (OpPMHUpOBAHHE  MPHUCIOCOOICHHOCTH,
MPOUCXO0KICHUE BUJIOB, KPYTOBOPOT BEIIECTB U MPEBpPAILIEHUE YHEPTUH B KIIETKE, OpraHU3Me, B
JKOCcHUCTEeMax u ouocdepe;

- BKJIAA BbIarommxcs (B TOM 4YHCIE€ OTEUECTBEHHBIX) YYEHBIX B Pa3BUTHE
OMOJOTUYECKON HAYKHU;

- OMOJIOTUYECKYIO TEPMHUHOJIOTHIO U CHMBOJIHKY.

OcBoenue cojnepxkanus y4uyeOHON nucuuIUIMHbL «buonorus» obecneuynBaeT TOCTHXKEHUE
CTYJEHTaMHU CIEAYIOLIUX PE3YJIbTATOB:

JIMYHOCTHBIX:

— c(hOPMHUPOBAHHOCTh YYBCTBA TOPJOCTH M YBaXCHHS K HCTOPUHM U JIOCTHIKECHUSIM
OTEUYECTBEHHON OMOJOTUYECKON HAYKH;

— IPEICTaBJICHUS O LIEIOCTHON €CTECTBEHHOHAYYHON KapTHHE MUPA;

— MOHMMAaHHE B3aMMOCBS3U M B3aUMO3aBUCUMOCTU €CTECTBEHHBIX HAayK, UX BIUSHHUS Ha
OKPY’KaIOIIYI0 Cpelly, SKOHOMUYECKYIO, TEXHOJOTHUECKYI0, COI[HAbHYI0 H 3TUYECKYIO c(hepbl
JESITEIIbHOCTH YEJIOBEKa,

— CIIOCOOHOCTH HCII0JIb30BAaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHE
MUpa B 00pa3oBaTeNbHON U MPOQecCHOHAIBHON 1eATeIbHOCTH;

- BO3MOXHOCTH HMH(OpPMAIMOHHOW cpensl JIsl  OOECIeYeHHs TMPOTYKTHBHOTO
camMo00pazoBaHus;

— BIJIQJICHUE KYJIbTYPOH MBIIUICHHS, CIIOCOOHOCTh K 000OIIECHHIO, aHATN3Y, BOCIIPUSTHIO
uH(pOopMaIiu B 00J1aCTH €CTECTBEHHBIX HAayK, TOCTAHOBKE IEJIU U BBIOOPY MyTeH ee JOCTHKEHUS
B IpodeccuoHanbHOM chepe;

— CIIOCOOHOCTh PYKOBOJICTBOBATHCSA B CBOCH JEATEIILHOCTH COBPEMEHHBIMU MTPUHIIUIIAMU
TOJIEPAHTHOCTH, JUAJIOra W COTPYJHUYECTBA; FOTOBHOCTh K B3aUMOJIEHCTBUIO C KOJUIETaMH,
paboTe B KOJUIEKTHBE;

— TOTOBHOCTb HMCIOJIb30BaTh OCHOBHBIE METOJBI 3aLUTHl OT BO3MOXKHBIX IOCIIEACTBUM
aBapwii, kKaracTpod, CTUXUHHBIX OEICTBUM;

— obOyaaHne HaBbIKaMU O€30MacHO pabOTHl BO BpeMsl MMPOCKTHO-UCCIIEI0BATEILCKON 1
AKCIIEPUMEHTATIbHON JAeSITENFHOCTH, TIPU UCTIOIB30BAHUU JIA0OPATOPHOTO 000PYIOBAHNUS;

— CIIOCOOHOCTh HCIIOJIb30BAaTh IMPHUOOPETEHHbIE 3HAHUS M YMEHHUS B IPaKTUYECKOU
JESTEIbHOCTH U TOBCEAHEBHOW JKM3HM MMl COONIOJIEHUS Mep MPO(HUIAKTUKH OTPaBICHMUIA,
BUPYCHBIX U Jpyrux 3a00JIeBaHUN, CTPECCOB, BPEIHBIX IMPUBBIUEK (KYpEeHMs], alKOTroJIM3Ma,
HApKOMAaHUH ); TIPaBUII TIOBEJICHUS B TIPUPOJTHOM cperie;

— TOTOBHOCTh K OKAa3aHHWIO IEPBOM IMOMOIIM IMPH TpaBMax, MPOCTYAHBIX W JIPYTHUX
3200JIeBaHUSX, OTPABJICHUSAX MHUILEBBIMH MPOTYKTaMHU;

MeTanpeIMeTHbIX:

— OCO3HaHUE COLMAIBHOM 3HAYMMOCTH CBOEW Mpodeccuu/crenuanbHOCTH, 00J1agaHue
MOTHBAIIUEH K OCYIIECTBICHUIO MPOPECCHOHAILHON JESTEIHHOCTH;

— TIOBBIIICHHE HWHTEIIEKTyallbHOTO YPOBHS B TIPOIECCe H3YYCHHsS] OMOIOTHYECKHX
SIBIICHHI,

— BBIJIAIONIUXCS TOCTHKEHUH OMOJIOTHH, BOMIEAINX B O0IIEYEIOBEYECKYIO KYIbTYPY;

— CJIOKHBIX W TPOTHBOPECUUBBIX IyTCH pPa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJIS/IOB,
ujel, TeopHuil, KOHLIENIHA, TUIIoTe3 (O CYIIHOCTH U NMPOUCXOXKJICHUH )KU3HHU, YEJIOBEKa) B X0/
paboTHI ¢ pa3TMIHBIMU UCTOYHHKAMHU HH(OPMAIIHH;

— CIOCOOHOCTh OPTaHU30BBIBATH COTPYAHUUYECTBO €TUHOMBIIICHHUKOB, B TOM YHCIIE C
WCITOJIh30BAHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

— CIIOCOOHOCTh TOHUMATh TPUHIUIBI YCTOWYMBOCTH U TPOAYKTUBHOCTH >KMBOU
MPUPOJBI, TyTH €€ W3MEHEHHUs TMOJ BIWUSHHEM aHTPOMOTEeHHBIX (DAKTOPOB, CIMOCOOHOCTH K
CUCTEMHOMY aHalIM3y TJOOAIBHBIX JKOJOTMYECKMX MpoOjeM, BOMPOCOB  COCTOSHUS
OKpYaroIlel cpesibl U paliOHaIbHOIO HCIIOJIB30BaHUS IPUPOIHBIX PECYPCOB;

— yMeHHEe OOOCHOBBIBATH MECTO M pOJIb OWOIIOTUYECKUX 3HAHUN B MPAKTUYECKOU
JIEATEIBbHOCTH JIFOIEH, Pa3BUTHUN COBPEMEHHBIX TEXHOJIOTUH;



— OIPENENATh )KUBble OOBEKTHI B IPUPO/IE;

— TNPOBOAMUTH HAOIIOJACHUS 32 IKOCUCTEMaMHU C LENbI0O MX OMHMCAHUS U BbIABICHUS
€CTECTBCHHBIX U AHTPOIIOTCHHBIX U3MEHEHHI;

— HaXOJIUTh U aHAJTU3UPOBATh HH(POPMAIIHIO O KUBBIX 00BEKTaX;

— CIIOCOOHOCTh NMPHUMEHATh OUOJOIMYECKHE M SKOJIOIMYECKHE 3HAHWs Ul aHajau3a
MPHUKJIATHBIX TPOOJIEM XO3SMCTBEHHOM IeATEIHbHOCTH;

— CIIOCOOHOCTb K CaMOCTOSTEJIbHOMY IIPOBEICHUIO MCCIEJOBAHUM, IIOCTAHOBKE
€CTECTBEHHO-HAYYHOTO JKCIIEPUMEHTA, HCIIOJb30BAaHUI0 WH(POPMALMOHHBIX TEXHOJIOTHH st
peLIeHHs HayYHbIX U IPO(eCcCHOHANbHBIX 3a/ay;

— CIIOCOOHOCTH K OIIEHKE JTHYECKUX aCIEeKTOB HEKOTOPBIX HCCIIEAOBAaHHHI B 001acTu
OMOTEXHOJIOIMH (KIOHHUPOBAHNE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE);

NpeAMeTHbIX:

— c(OpPMHPOBAHHOCTh MPEACTABICHUH O POJIM M MeCTe OHMOJIOIMU B COBPEMEHHOMH
Hay4YHOU KapTUHE MUPA;

— IIOHMMaHWe poju Ouosoruu B (OPMHUPOBAHUU Kpyrozopa U (YHKIHOHAIBHON
IPaMOTHOCTH JJIsl PELIEHUS MPAKTUYECKUX 3a/1a4;

— BJIAJICHHE OCHOBOIIOJIATAIOUIMMH IOHATHUAMHU U NPEACTABICHUSAMHU O JKMBOU MPHUPOJE,
€€ YPOBHEBOW OpraHM3ally U 3BOJIFOLINH;

— YBEpPEHHOE I10JIb30BaHKE OMOIOIHYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

— BJQJCHHE OCHOBHBIMM METOJAaMU HAy4yHOrO II03HAHUS, MCIOJIb3YEMbIMU IpU
OMOJIOTHYECKUX HCCIIEOBAHUSAX JKUBBIX OOBEKTOB M SKOCHCTEM: OINMCAHUEM, H3MEPEHHEM,
MIPOBEICHUEM HAOJIIOICHHIA;

— BBISIBJICHME U OLICHKA AHTPOIIOI€HHBIX U3MEHEHUN B IPUPOJIE;

— c(OPMHPOBAHHOCTH YMEHHUI OOBSCHATH PE3yIbTaThl OMOIIOTUIECKUX SKCIEPUMEHTOB,
pelaTh IeMeHTapHble ONOJIOTHYECKUE 3a1a4H;

— c(OpPMHPOBAHHOCTh COOCTBEHHOW TO3WIMM 110 OTHOIIEHHIO K OHOJIOTHYECKOMH
UHpOpMaLIKH, TOTYy4aeMON U3 pa3HbIX UCTOYHUKOB, II100AJIBHBIM SKOJOTMUECKUM IpolaeMaM 1
MyTSM UX PELICHHUS.

TexHUK-MeXaHUK JO0JKeH 00janaTh OOIMIMMU KOMIETEHLUSMH, BKIIOYAIOUIMMU B ceOs
CIIOCOOHOCTH:!

OK 1 BeiOupate cnocoObl pemeHus 3agad  MpodecCHOHATBHON JIeATEeIbHOCTH,
NPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 2 Hcnonb30BaTb COBpPEMEHHBIE CpPEICTBA IIOWCKA, aHAINW3a W HHTEPIpPETALUU
uHpopMaluu M HH(OPMALMOHHBIE TEXHOJIOTUM AJI BBIMOJIHEHMs 3a/ad MpodeccroHanbHON
JESATEIIBHOCTH.

OK 4 D¢ dexkTuBHO B3aUMOAEHCTBOBATh U pabOTaTh B KOMaH/IE.

OK 5 OcymecTBisaTh YCTHYHO M NHCBMEHHYK0 KOMMYHHUKALMIO Ha TOCYJapCTBEHHOM
a3pike Poccuiickoit ®exepanuu ¢ yd4eToM OCOOEHHOCTEW COLMAIBHOTO U KYJIbTYPHOIO
KOHTEKCTA.

OKO6IIposiBIsATE IrpaXk/1aHCKO-IAaTPUOTHUECKYIO MTO3UIUIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJMIIMOHHBIX OOIIEUEIIOBEUECKUX IIEHHOCTEH, B TOM YHCIE C y4eTOM
rapMOHHU3alUU MEKHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHAapThI
AHTUKOPPYILHUOHHOIO OBEIEHUS.

OK 7 CopneiicTBOBaTh COXpPAHEHUIO OKPYXKAIOMIEH Cpeapl, PeCypcocOepexeHuto,
OpPUMEHATh 3HAHUS OO0 M3MEHEHUWH KIMMaTa, HOPUHIUIBI OepeXIMBOr0 IMPOU3BOJICTBA,
3¢ (EeKTUBHO AEMCTBOBATH B UYPE3BBIYANHBIX CUTYALIUSX.

OK 9 Ilonw3oBarbesi mpodecCHOHANBbHOM JOKyMEHTAle Ha TroCylapCTBEHHOM H
MHOCTPAHHOM SI3bIKAX.



2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

Buj yueOHoi1 padoThl O0bem yacoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 39
Oo6s13aTesibHAs ayAUTOPHAs yueOHAasi HATpy3Ka (Bcero) 39
B TOM YHCIIE:
TEOPETUUECKHUE 3aHATUS 29
MPAKTUYECKHE 3aHITHS 6
JlaGopaTopHbIe 3aHATHS 4

CamocrosiTesibHasi padoTa o0yuaruierocs (Bcero) -

[TpomexxyTouHnas arrecranusi: B popme audhepeHIIMPOBAHHOTO 3a4eTa 2 ceMecTp




2.1 TemaTu4ecKkuii MJIAH U cojiep:kaHMNe Y4eOHOI TUCHUILINHBI « BHoorns»

KosanuecrBo OcBan
Ne qacoB BacMbI
X . 2 o e Ypose
3a HaumeHoBaHue 3aHATHI, JJa0OpaTOPHBbIE U = ZE TpeGoBanue K pe3yJbTaTaM OCBOCHHUS SIeMeH HE
=
HA NPAKTHYECCKHUE 3aHATUHA, CAMOCTOATEC/IBbHAA RE a3
P > o g E e ? E AHCHUILTHHBL ThbI OCBOCH
™ pabora o0y4arommuxcs g |S5sEd
A |5 E &E KoMIIe HS*
o =88
] S a TEHIIN
EE Wi
1kypc lcemecTp
Paznen 1. Kuerka — cTpykTrypHO-)yHKUHHOHaAJAbHasi | 10
¢AMHUIA )KUBOT'O
Tema 1.1. Buonorms kak  Hayka. OO6mas | 2
XAPaAKTEPUCTUKA KU3HHU
1_ BI/IOHOFI/IH KakK HaYKa_ O6maﬂ XapaKTepI/ICTI/IKa 2 2T I[OCTI/I)KGHPIG PE3YIIBLTATOB: C(l)OpMPIpOBaHHOCTL HpeﬂCTaBJ’IeHI/Iﬁ o OK 02 1
—— poiu 1 MecTe GHOJIOTHY B COBPEMEHHOI HayuHOIl KapTHHE MHpa; OK 07
: MOHMMaHUE PO OUOJIOTHH B (POPMHUPOBAHUH Kpyrozopa 1
Pa3H006pa3He OMocucTeM. O6u1a51 XapaKTCPUCTHUKA (YHKIMOHAILHOW IPaMOTHOCTH JUISl pELICHHs IPAKTHYECKUX 3a]1ay;
)I(I/IgHI/I, CBOI\/JICTBa JKUBBIX CUCTEM. IIOHMMAaHHUEC B3aMMOCBA3H U B3aUMO3aBHCHUMOCTH €CTCCTBECHHBIX
HayK, UX BIMSHHUS Ha OKPYKAIOILYIO CPEy, SKOHOMHUUYECKYIO,
TEXHOJIOTHYECKYI0, COIUATIBHYO M STHYECKYIO cephl IeTeIbHOCTH
YeJIOBeKa,;
MPE/ICTAaBICHHUS O L[EJIOCTHOI eCTECTBEHHOHAYYHOW KapTHHE MUpa.
3HaTh: CTpOEHHE U (PYyHKIHOHUPOBAHNE OMOJIOTUUECKUX OOBEKTOB:
KJIETKH, T€HOB ¥ XPOMOCOM, CTPYKTYPBI BHJa ¥ IKOCHCTEM.
YMeTb: OOBSICHATB pOJIb OUOJIOTHH B ()OPMHPOBAHUH HAYYHOTO
MHPOBO33PEHHSI.
3HaTh: 0 pa3HooOpasun 6rnocrucreM. OpraHu3aIuio OHOTOTHYECKIX
CHCTeM. YPOBHH OpraHH3alUK OHOCHCTEM: MOJIEKYIIIPHO-
TeHETHYECKUI, OPraHOHMJHO-KJIETOYHbIH, OpraHU3MEHHBbIH,
HOMYJISILIMOHHO-BUIOBOH, SKOCHCTEMHBI (OMOTe0LeHOTUYECKUH),
6uochepusiii. Hayku, n3yyarorine 6noiornueckue 0ObeKThl Ha
Pa3HBIX YPOBHSX OpPraHU3aLlUK JKH3HU. bruonorunyeckyio
TEPMHUHOJIOTHIO H CUMBOJIUKY
VYMeTh: JaBath OOLIYIO0 XapaKTEPUCTUKY JKM3HH, OIMHCHIBATH
CBOWCTBA J)KMBBIX CHCTEM; IIPOLIECCHI, IPOUCXOASIIHE B OHOCHCTEMAaX
Tema 1.2. CTpYKTYpPHO-PYHKIHOHAJIbHASI OPraHU3aAMSA 2




KJICTOK

2.

Crtpoenue u GyHKIMH KIETKH

Kinerounas teopusi. OCHOBHBIE MOJOKEHUS
COBPEMEHHOM KJIIETOYHOU TEOPHH.

Huronnasma. urozons. Lutockener. Ctpoenue u
GbyHKIIUN OJHOMEMOPAHHBIX OPraHOU0OB KIIETKH.
CrtpoeHue u GyHKIIH HEMEMOPaHHBIX OPTAHOUIOB
KJIETKH

Bupycer. bakrepun. O0mas xapakTepucTHKa.
[Tonsitre mramm. Bupycel 1 6akTepun: cxo/cTBa U
paznuuus

21

3HaTh: XuMHUYECKUH cocTaB KiIeTkH. Heopranuueckue BeecTsa
KJIETKH, UX OHOJIOTUYECKYIO POIIb.

OpraHudeckre BellecTBa KIeTKH. bromornieckue moauMepsl.
Benxu. Ctpykrypa u GyHKIHH O€NKOBOH MONEKyIbl. DepMeHTHL,
NPUHLKI UX IeHCTBHA. YTieBoabl. bruonorndeckue GyHKmn
YTJIEBOMOB.

Jlummaer. O0muit mwian crpoerust. ['uapoduabHO-THIPoPOOHBIC
cBoiictBa. Kimaccudukanus mununos. brnonornyeckue GyHKImm
yunuaos. ATO.

Crpoenne Monexyisl AT®. buonornueckne pynkimun ATO3HaTh:
OCHOBHBIE TTOJIOKEHNS OHOIOTHIECKUX TEOPHH U 3aKOHOMEPHOCTEH.
Knerounyto teopuro (T. IlIBann, M. Ulneiinen, P. Bupxos).
OCHOBHBIE TIOJI0KEHHUSI COBPEMEHHOI KIIeTOUHOH Teopru. THIbl
KJIETOK: 9yKapHOTHYECKas U npokapuotudeckas. CpaBHUTEIBHYIO
XapaKTePHCTHKY KIETOK SyKapHOT (PacCTHTEIbHOU, )KUBOTHOM,
rpubHoif). CTpoeHne NpoKapruoTHIecKoil KiteTkn. OCOOeHHOCTH
CTPOEHUSI TeTepOTPOPHON U aBTOTPO(DHOI NPOKAPHOTHIECKHX
ki1eTok. CTpoeHne ra3mMaTnieckoid MeMOpaHbl. TpaHCIOPT BENECTB
Yepes3 MIa3MaTHIeCKy0 MeMOpaHy: MaCCUBHBII U aKTHBHBII.
DHAOIMTO3: MUHOIHTO3, (arounutos. Dx30uuTo3. OO0I0UKa HIH
KJIeTouHas cTeHKa. CTPyKTypy U QyHKIINN KIETOYHON CTEHKH
pacreHuii, rpudoB

3nath: Huronnmasma. Lurozomns. Lutockener. OqHOMeMOpaHHEIE
OpraHoUbI KIETKU: 3HA0IIazMaTudeckas cetsb (II1C), anmapar
['onb 1KY, JTM30COMBI, TIEPOKCUCOMBI, BaKyOJIH PACTUTEIBHBIX
kieTok. CtpoeHne 1 GpyHKIMH OHOMEMOPaHHBIX OPraHOMIOB
knetku. Knerounstit cok. Typrop.

IMoryaBTOHOMHBIE OPTaHOWUIBI KIIETKH: MUTOXOHAPHH, TIIACTHABL:
XJIOPOTIIACTHI, XPOMOIUIACTHI, JIEHKOIIIIACTEL, HX CTPOCHUE U
¢yHKIMU. SIAepHBIA anmapar KIeTKH, CTPOSHHE U (hYHKIUH.
HemeMOpaHHBIE OpraHOUIB! KIETKH: PHOOCOMBI, MUKPOTPYOOUKH,
KJIETOUHBIH 1IeHTp. OpraHOMIbl ABMKEHHUS: PECHUYKHU M JKI'yTUKH.
CrpoeHue 1 GpyHKIMHM HEMEMOPaHHBIX OPTaHOUIOB KIICTKH

3HaTh: 3aKOHOMEPHOCTEH U3MEHUMBOCTH U HACIIEACTBEHHOCTH;
cTpoeHue U QYHKIIMOHUPOBAHUE OHMOIOTHYECKUX 00BEKTOB: KIETKH,
TEHOB M XPOMOCOM.

Bupycs! — HexsleTouHbIe GOpPMBI XKU3HH M OOJIHTaTHbIE Tapa3UTHL
CrpoeHne MPOCTHIX U CI0XKHBIX BUPYCOB, PETPOBHUPYCOB,
Oakreprodaros. XKuznennsiii nukn JJHK-comeprkamux Bupycos,
PHK-conepsxamux Bupycos, 6akreprodaros. BUY, renarur
YeJioBeKa.

OK 01
OK 02
OK 04




Bakrepun. Obmyto xapaktepucTuky. [lorsatue mramm. CxoncTsa u
pa3nuyus BUPYCOB U OaKTepHid:

Tema 1.3. CTpyKTYPHO-(P)YHKIMOHAJIbHbIE (PAKTOPBI

HaCJICACTBCHHOCTH
3. CTpOCHI/Ie XpOMOCOM. XpOMOCOMHLIf/i Ha6op KIIETOK, 21 3nath: CTpoeHHE XPOMOCOM. XpPOMOCOMHBEIH Ha0bOp KIETOK, OK 01 1
TOMOJIOTMYHBIE M HETOMOJIOTMYHBIE XPOMOCOMBI, TaIlNIOUAHBIA U OK 02
I‘OMOJIOI‘I/I‘-I%HG H HGI‘OMOJIO{I/I‘IHBIG XPOMOCOMEI, mumouanelii  Habop. Hyxmemnoswsle kuenotel. JHK u  PHK.
TalJIOnJIHbIN U JUITITIOMIHBIN Ha60p. HyKJ’IeI/IHOBBIC CrpoeHne HyKJIEeMHOBBIX kucIOT. Hykneoruasl. KommiaemenTapHsie
KHCJIOTBL. I[HK u PHK. azotucTeie ocHoBaHuA. IlpaBmno Yaprapda. Crpykxrypy AHK —
P 1T JBOIHas cnmpanb. MecTOHAaXOoXAeHne W OMonormdeckue (yHKIUU
CAKIMA MATPUYHOTO CUHTE3d. LIpUHIIAI JHK. IHK-3xcneptusy. Bunel PHK. ®ynkuuu PHK B knetke
KOMINUIEMCHTAPHOCTHU B PCAKIUAX MATPUIHOTO 3Hath: Marpuunelii cunres JHK — permukanus. IlpuHnuns
cuHTe3a. YCIOBUS OMOCHHTE3a OEIKA. permukanun JJHK. Mexanusm permkanuu JJHK. Penapamusa JTHK
(moperulekaThBHAsI, MOCTpEIUIEKaTHBHAs). Peakuuu MaTpU4HOTO
cuHTe3a. [IpHHINI KOMIUIEMEHTapHOCTH B PEAKUUSIX MaTPUIHOTO
cunre3a. JIHK wu rensl. ['eHeTmyeckuil KOA, €ro CBOMCTBA.
Tpanckpunuus — marpuunsiii cunte3 PHK. Tpancnsauus u e€ srans.
VYcmoBus OuocmaTe3a Oenkxa. Ctpoenme 1-PHK u kommpoBanue
aMHMHOKHCIIOT. Postb pubocoM B OHocHHTE3e Oenka
Tema 1.4.00MeH BelecTB U MpeBpallleHNe FHEPTUH B
KJIETKeE
4. ACCI/IMI/IJ'DII_II/I}I U TIUCCUMUJISIIIAS — JTBE CTOPOHBI 2T 3uath: TUMbI 00MEHa BEIIECTB: aBTOTPOGHBII U reTepoTPOdHBIH, OK 02 1
MeTabommama. THITEl 0OMEHA BEIIECTB a’poOHBII ¥ aHadPOOHBII. DHepreTHyecKoe obeceyeHne KISTKHU:
o npespamienne AT® B 0OMeHHBIX mporieccax. PepMeHTaTUBHBII
HepBI/ILIHLII/I CHHTE3 OPraHN4YCCKUX BCIICCTB B XapakTep peakiyii KIeTOYHOro MeTaboan3mMa
kietke. [Imactuueckuit oomed. @oTtoculTE3. 3HaTh: O IEPBUYHOM CHHTE3€¢ OPraHHYECKHUX BEIIECTB B KIIETKE.
X A 6 HEI it 06 [Mnactuueckuii oomen. @otocunTe3. XeMocuHTe3. AHA3POOHBIN
CMOCHHTC3. AHA3POOHBIM SHEPIETUICCKIH OOMCH. SHEpreTHYecKHii 0OMeH. AHa’pOOHBIE OpraHu3Msbl. bpokenue,
AH33p06HI>Ie OpPraHu3MBEl. aBTOTPOQHBII U reTepoTpodHBIH THI TUTaHUS. AHAIPOOHbIE
MHKPOOPTaHU3MBI KaK 00bEKThl OMOTEXHOJIOTHHU. DTaIbl
sHepreTudyeckoro oomena. ['nmikonus. buonoruyeckoe okucieHue,
WUTH KJIETOYHOE JIBIXaHHE
Tema 1.5. ’KusHeHHbI HUKJ KiIeTkH. MuTo3. Meiio3
5_ KJ'ICTO‘-IHLII71 HHKH, ero HepI/IOI[BI u peryHHuHH_ 2T 3HaTh: KiteTouHbIH UKJI, €T0 NIEPHUOABI U PEryJIsaius. HepHO}lbI OK 02 l
uHTepdaspl ux ocobenHocty. JuddepeHiuanys KIeTku u apect OK 04

Muto3s. Meiio3

KJIETOYHOTo LuKia. [lenenue kineTku — MuTo3. CTaiuu MUTO3a U
MPOUCXOAIINE Tporiecchl. KaprokuHes n MUTOKHHES.
Buonormuaeckoe 3HaueHne MUTO3a. Mel03 — peayKIMOHHOE JIe/ICHUE
kiaeTkn. Craaun Metioza. Meiio3 — 0CHOBa ITOJIOBOTO PA3MHOMKEHHS.
[ToBenenue xpomocoM B Meoze. Kpoccunrosep. buonornueckuit
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cMbIc Meio3a. Db dekTsl Meito3a. Meiio3 B )KH3HEHHOM LUKIIE
OpraHNU3MOB

Paznen 2. Ctpoenne u yHKIMH OPraHU3Ma 11
Tema 2.1. CTpoenne opranuzma 2
0. OIHOKJIETOYHBIE OpraHu3Mbl. MHOTOKJICTOYHBIC 2 2T 3HaTh OCHOBHbIE NOHATHA: OTHOKIETOYHbIE OPTaHU3MBI. OK 02 1
OPTaHU3MBL Kononnansusre OpTaHU3MBL. MHOTOKJICTOYHbIE OPTaHH3MBI. OK 04
@ BzanmMocBs13p gacTelf MHOTOKJIIETOYHOTO oprannima. OyHkuus.
YHKIHL. OpraHsl 1 CHCTEMBI OpPraHoB. Ammaparsl opraHoB. ['omeocras
Opranbl 1 CHCTEMBI OPraHOB. ANIAPaThl OPraHOB. OpraHM3Ma ¥ ero IHOJIEpXKaHKue B IPOIECCE KUZHEAEATEILHOCTH.
['omeocTas opranu3mMa u €ro noAIepxaHue B MpoLecce 3HaTh: OYHKINOHATIBHYIO CUCTEMY OpTaHOB. TKaHN pacTeHHUH.
SKU3HEIEATETBHOCTH. TxaHu *KUBOTHBIX U yenoBeka. Oprausl pacTeHuil. Opransl 1
DyHKIMOHATBHAS CHCTeMa OpraHoB. TKaHu pacTeHHuil. CHCTEMBI OPT'aHOB XMBOTHBIX M YeJIOBEKA. 3HAUCHUE OTIOPEI,
. JBIDKCHHUS, TUTAHKS, IBIXaHUs, TPAHCIIOPTa BEIECTB, BBIACICHNS,
Txauu )KUBOTHBIX M YenoBeka. OpraHbl pacTeHHUI. 3aIIUTHL 3HAYEHHUE TPOSABIICHUS PA3APAKUMOCTH U PETYJIALUM
Oprassl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U YEIIOBEKA. 3Hath: POpMBI pa3MHOKEHUS OpraHu3MoB. becnosnoe u noiosoe
3Hayenue OHOpBI, JOBWIKCHUS, IUTAHUSI, AbIXaHUS, PasMHOXKCHUE. Bunsr 6ecrionoro Pa3sMHOXKEHUS: IIPOCTOEC ICICHUEC
TPAHCIIOPTA BEIECTB, BBLICICHNUS, 3AlUThL. SHAUCHUE HaJBOE, IIOYKOBAHUE, PA3MHOXEHHE CIIOPaMH, BEr€TaTHBHOE
MPOSBIICHNS PA3/PAKAMOCTH  PEryIsIIH pa3MHOXeHHe, pparMeHTamus, k1oHuposanue. [lonosoe
Pa3MHOXKEHHE.
CDOpMBI Pa3MHOKCHUA OPraHu3MOB. becnonoe u
IIOJIOBOC pPAa3MHOKCHHUC.
Tema 2.3.0HTOreHe3 pacTeHni, ;)KNBOTHBIX H YeJI0BEKA 2
7. Oudrtorenes paCTeHHfI. 2 2T 3uath: ['aMeToduT U ciopodut. Pa3mMHOXKEHHE U pa3BUTHE OK 02 1
Nl o Boziopociiell. PazMHOXKeHHE U pa3BUTHE CIIOPOBBIX PACTEHUIL. OK 04
CPHO/Ibl OHTOTCHE3a PACTCHUN Pa3MHOXeHUE U pa3BUTHE CeMEHHBIX pacTeHuil. Poct. Ilepuoast
I'ameTorenes Y ’XUBOTHBIX. CnepMaToreHe3 u OHTOT€HEe3a PacTEeHUI
OOTCHE3. CTpOGHI/IG OJTOBBIX KJIETOK. 3nath: ['ameToreHes y )KMBOTHBIX. CIiepMaTOTe€HE3 U OOTCHE3.
0 6 CTtpoeHne MoNoBHIX KIIeTOK. OIUI0IOTBOPEHUE U SMOPHOHATIBHOE
IUIOTOTBOPCHUC U SMOPHOHATILHOC PA3SBUTHC pa3BuTHe XUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha mpuMepe
JKUBOTHBIX. [lapTeHorenes. OmOpuorenes naHnerHuka). Craaun sMObproresesa
Poct pa3BUTHE )KUBOTHBIX. HOCTBM6pPIOH8.J'ILHLII>i Poct n pazButre xuBOTHBIX. [TocTaMOproHansHbIi nepuoa. [Ipsmoe
Il M HempsiMoe pa3BuTue. Pa3Butre ¢ Meramopho3oM y
IIEPHOA. 11pAMOEC 1 HCTIPAMOC PasBUTHE. 0ECI03BOHOYHEIX U [TO3BOHOYHBIX XUBOTHBIX. CTaguu
HOCTSMGpI/IOHaHbHOFO Pa3sBUTHA Y )KUBOTHBIX U Y€JIOBEKA. l‘[epnom;l
OHTOTEeHe3a YeJoBeka. bruomormueckoe cTapeHne u CMepTb.
['eponTosiorus
Tema 2.4. 3aKOHOMEPHOCTH HACJIETOBAHUSA 2
8_ FCHCTI/IKE[ KakK Hay'Ka 0 HaCJ'ICI[CTBCHHOCTI/I u 2 2T 3Hath: OCHOBHBIE T€HETHYECKHE MTOHATHS U CUMBOJIBL. I €H. OK 02 l
I'enotun. ®enotum. AnnenpHble TeHbl. AJTbTEPHATUBHbBIE TPH3HAKH. OK 04

HN3MCHYMUBOCTHU OPraHU3MOB.

JloMHHaHTHBIN U peliecCUBHBINA pu3HakH. ['omo3urora u
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3aKOHOMEPHOCTH 00pa30BaHuUs raMeT. 3aKOHHI [
Meunnens

rerepo3urora. Yucras nuaus. [ ubpuasl. OCHOBHBIE METOIBI
TCHETHKU: THOPUIOTIOTHYECKUH, ITUTOIOTHYECKHE, MOJICKYIISIPHO-
TEHETHYECKHUE

3HaTh: 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHbl [. Menmens:
MoHnorubpumHoe ckpemuBanue. [IpaBuito TOMHHAPOBaHUS. 3aKOH
eMHO00PAa3Hs TIEPBOTO MOKOJICHUS. 3aKOH PaCIICIUICHUS
mpu3HAKoB. [{HTONOTHYECKHE OCHOBEI MOHOTHOPHTHOTO
CKpelMBaHus. | HIoTe3a 4ucToThl raMeT. AHaIM3HpYIoLIee
ckpemmBanue. JurubpuaHoe ckpenmBaHie. 3aKOH HE3aBUCHMOTO
HacJeI0BaHUs MPU3HAKOB. [lomuruOpuaHoe HacIeI0BaHUE U €T0
3aKOHOMEPHOCTH

Tema 2.5. CuensieHHOe HacJIeJ0BaHUE TPU3HAKOB

9. IeHOTHI KaK 1IEJIOCTHAA cucTEMAa. MHOXECTBEHHOE It 3HaTh MOHATHU: ['€HOTHIT Kak eJT0CTHAs cucTeMa. MHOXKECTBEHHOE OK 01 1
o neiictBue reHos. IIneiorponust. MHOXKECTBEHHBIN ajUIeNU3M. OK 02
ACUCTBUC TCHOB. B3aumopeiictBue ayuienbHbIX reHoB. KoJloMHHUpOBaHUeE.
3akonsl T. MopraHa. B3aumojeiicTBre HeauieabHbIX TeHOB. KOMITIIEeMEHTapHOCTD.
FeHeTI/IKa moJja Dnucras. HOJ’[I/IMepI/ISI
X o 3nath: 3akoHbl T. Moprana. CrieruieHHOe HaclieIOBaHUE TeHOB,
POMOCOMHBIN MCXAHU3M ONPCACIICHUS TI0J1a. HapylIeHUE CLUEIUICHUsI. XPOMOCOMHasl TEOPHsI HACIEICTBEHHOCTH.
HacnenoBanue IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM I'enernueckoe xkapTUpoBaHUE XpOMOCOM. Mcnonp3oBanue
I'emeTuka 4eroBEKa. KapI/IOTI/IH yeJioBeka. Meto JBI KPOCCHHIOBEPaA JUIs1 COCTABJICHUS TCHETHYECKUX KapT XPOMOCOM
3HaTh: XpOMOCOMHBIN MEXaHU3M OMNpEeNICHHs 1Moya. AYTOCOMBI U
U3YHdCHNS TCHETHKH 9CJI0BCKA. TIOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBIN U reTeporaMeTHbIH MO,
HacnencrBennnie 3a00JIcBaHMS YCIOBEKA. I'eneTnueckas cTpyKTypa HONOBBIX XpoMocoM. Hacnenosanue
MPU3HAKOB, CIEIUIEHHBIX C M0JIOM
3nath: KaproTum uenoBeka. MeToabl N3ydeHHs TEHETUKH YeJIOBEKA!
reHeaJOrunYeCKuil, OIM3HENOBEI, IIUTOT€HETHYECKHUI,
OMOXUMHYECKHH, TTOIISIIHOHHO-CTaTHCTHIeCKIid. HacencTBeHHbIE
3a00JIeBaHHs YeIOBeKa. | eHHbIE M XpPOMOCOMHEBIE OOJIE3HH YETIOBEKA.
Bonesnu ¢ HacnencTBEHHON MPepacoOKEHHOCThIO. 3HAUEHHE
MEJMIIMHCKOM IeHETUKH B IPEJOTBPAILCHUH U JICYSHUN
FeHETHYECKHX 3a00JIeBaHUH YenoBeKa
1kypc  2cemecTp
10. HpaKTI/ILIeCKOC 3agsTre No 1 2 mp YMeTh: pemarts dNeMeHTapHble Onojiornueckre 3aaauu. Pemenue OK 02 1,2
P 3aJ1a4 Ha OIpeJIeIEHUE BEPOSITHOCTH BOSHUKHOBEHHS OK 04
CHICHUC gaﬂaq Ha OHpeHeHeHHe BepOﬂTHOCTH HaCJICACTBCHHBIX ITPU3HAKOB IIPHU MOHO-, 1U-, HOJTI/IFI/IG]C)I/IJIHOM n OK 05
BO3HHUKHOBCHU HACJICACTBCHHBIX MTPHU3HAKOB IIPU AHAIM3UPYIOIIEM CKPELIUBAHUHU, COCTABJICHUE T€HOTUITNYECKUX OKO06
CICIUICHHOM HACJIE€OOBAHMH, CIECIUICHHBIX C I10JIOM, CXCM CKpCIIMBaHIT OK 07
YMeTh: pemrath dIeMeHTapHbIe OHONOTHIECKIE 331a9H — HEOOXOJM
COCTAaBJICHHUC I'CHOTUITMYCCKUX CXCM CKPCIHIMBAHUA OK 09

oA00p TeHeTHIECKHX 3a/1ad Ha OIpe/ieIeHHe BEPOSITHOCTH
BO3HUKHOBEHHS HACIIEICTBEHHBIX IIPH3HAKOB IIPH CHETUICHHOM
HacJIeJJOBaHUU Y PAaCTEHUH
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Tema 2.6. 3aKOHOMePHOCTH H3MEHYHUBOCTH

11. B3anmo HeﬁCTBHe TCHOTHUIIA M CPEJIBI IPU 2T 3HaTh: B3anMoeiicTBIC TEHOTHITA M CPEBI TPH (OPMUPOBAHUU OK 01
(bOpMI/IpOBaHI/II/I (I)CHOTI/IHa N3MEHYHBOCTS (dbenoTuna. I3MeHUYNBOCTh IPU3HAKOB. KauecTBEHHBIC H 0K 02
: KOJINYECTBEHHBIE MTPU3HAKHU. BUAbI H3MEHUNBOCTH: HACIEACTBEHHAS OK 04
IMPHU3HAKOB. 1 HCHACJICICTBCHHAS.
3aKOH H.I/I_ BaBI/IJIOBa. 3aKOH rOMOJIOTHYECKUX ps10B B HACJIEICTBEHHON N3MEHYUBOCTH
o (H.W. BaBuios).
BHHH MyTallHH. Moaudukanonnas, wim GeHOTUIIHYECKas H3MEHIUBOCTE. Polb
CeJIeKLII/ISI OpraHu3MoOB. cpebl B MOTU(HUKAIIOHHOM n3MeHYNBOCTH. HopMma peakiin
CeJ'IeKLII/ISI KaK HayKa. FeTepOSI/IC H €ro IMpUu4YnHLbI. npu3Haka. BapuanuonHslii psaa u Bagnaunonﬂaﬂ KpuBasl.
" o 60 XapakTepucTuka MOIUGUKAITMOHHON H3MEHIUBOCTH
CKyCCTBCHHBIH OTOOD. Hacnencreennast, i reHOTUIIMYECKAs H3MEHYMBOCTD.
KomOuHaTHBHAs H3MEHYUBOCTb.
MyTanunonHas H3MEHYUBOCTb. Buasr MyTalun: TCHHBIC,
XPOMOCOMHEIE, TeHOMHBIC. [I[pHUMHBI BOSHUKHOBEHUS My TaIlHi
3nath: Cenekuus Kak Hayka. MeTobl CENeKIIMOHHON PabOTHI.
I'eTepo3suc u ero npu4nHbL. MCKyCcCTBEHHBINH OTOOP: MACCOBBIN U
WHIUBUY aJbHBIA. DTanbl KOMOWHAIIMOHHOH cenekuuu. CopT,
opo/ia, TaMM
ANTOpUTMBI  pelIeHHWe 3aJad Ha  ONpeAeNieHHEe BO3MOXKHOTO
BO3HHKHOBECHHUSI  HACIEICTBEHHBIX INPU3HAKOB IO  CEJEKIIHH,
COCTaBJICHHE TCHOTHITHUECKUX CXEM CKpPEIIHBaHUS
Paznen 3. Teopusi 3BoJIIOLMH
Tema 3.1. HcTopus 3BOTIOIHOHHOIO YYCHHUS.
Muxkpo3BoJionus
12. HepBLIe 3BOJIFOIMOHHBIE KOHIETITAA. POb 2T 3nath: [lepBhie BOMMOIIMOHHbIC KOHIIENINH. [ panyanucTuaeckas OK 02
sposonnonHas koHuenuus JK.b. Jlamapka. JIBuxymiue cuiibt OK 04

HBOJIIOI[MOHHOM TeOpuu B (OPMUPOBAHUH HAyUYHOU
KapTHUHBI MUpa

MUKpO3BOIIOLUSA U MAKPOIBOJIIOLUS KaK JTaIlbI
ABOJIFOLIMOHHOTO npouecca. [Tomynsanuns kak
JJIEMEHTAapHAsl €IMHUIIA DBOJIOLIUH.

JBuxyuue cuibl (pakTopbl) IBOJIOIHH.
MyTanoHHbI| Mpoliecc U KOMOWHATUBHAS
W3MEHYMBOCTb. Murpanus. M3onsauus nonyJsisunii:
reorpaguueckas (IpoCTpaHCTBEHHas),
Ouosnorudeckas (penpoayKTUBHAS).
EctecTBeHHbI 0TOOp — HampasisoLmii Gakrop

sBosrounu. Kpearonmsm u tpancopmusM. Crucrematnka K.
Jlunnes n e€ 3HaueHne 11t HOPMUPOBAHNS UACH HBOIOINH
IpennochIKy BO3HUKHOBEHHS TapBHHU3MA. DBOJIIOLHS BU/IOB B
npupoze. boprba 3a cymecrBoBanue. EctecTBeHHBII 0TOOD.
JluBepreHuus NpU3HaKoB U BHI000pa3oBanue. OCHOBHBIE
NIOJIOXKEHUSI CHHTeTHYeckor Teopuu dBosronuu (CTI). Ponb
SBOJIIOIIMOHHOM TEOpHH B ()OPMHUPOBAHUH HAYIHOH KapTHHBI MUpa
3HaTh: MUKPOIBOIIIONHNS ¥ MAKPOIBOIOIHS KaK ITAITbI
SBOJIIOIIMOHHOTO TIporiecca. ['eHeTHIecKe OCHOBEI YBOJIIOIIUH.
MyTarnmu 1 KOMOMHAIINY KaK JIEMEHTAPHBIH BOJIIOIMOHHBII
marepuai. [Tomymsinus Kak >JeMeHTapHas eANHULA BOJIOLIIH.
JBmxyume cuisl ((hakTopbl) 3BoIOLNHA. MyTallOHHBII IpoLiecc U
KOMOHMHATHBHAs U3MEHUYUBOCTh. Murparus. M30ma1ust nomyJsisiumii:
reorpaduueckas (IpOCTpaHCTBEHHAs), OHOIOrHYecKast
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sBomonun. bops0a 3a cymiecTBoBaHHE Kak
MEXaHU3M JIEHCTBUSI €CTECTBEHHOI'O 0TOOPA B
nomyssiuusax. Bua u ero kpurepuu (IprU3HAKK).
BunooOpa3oBanue kak pe3yibTaT MUKPOIBOJIIOLUH

(penponyKTUBHASA).

EcrectBennslit 0T00p — Hampasistomuii pakrop sBomronuu. boprda
3a CyIECTBOBAaHHE KaK MEXaHH3M JeHCTBUS €CTECTBEHHOrO 0TO0pa B
nonyisiusx. Bug u ero kxputepuu (npusHaku). BunooOpasoBanue
KaK pe3yJIbTaT MUKPOIBOJIIOIINH

YMeTh: ONUCHIBAaTE 0COOCHHOCTH BHAOB MO MOP(OIOTHISCKOMY
KPHUTEPHIO

Tema 3.3. MakposBoionusi. Bo3HukHoBeHHe 1
pa3BuTHE )KM3HM Ha 3emJie

13. MaKPOBBOJIIOIII/Iﬂ. q)OprI Y OCHOBHBIC HAIPaBJICHUS 2T 3nath: MakposBomtonus. PopMbl 1 OCHOBHBIE HAIPABICHHUS OK 02
MaKpPOIBOTIOIHHI ( AH CeBepI_IOB) ITyTH maxpossoonnu (A.H. Ceseprio). [Tytu noctikenus OK 04
e : OHMOJIOTHUECKOTO Tporpecca: apoMopho3, nanoaganTanus, oomas
JOCTHIXCHHUA OMOJIOTHYECKOrO nmporpecca: JereHepanusi. MeToipl U3y4eHUsI MaKpOABOIIOLUH. 3aKOH
apOMOp(bOS, uauoaaanTamnms, 06]]_[8,5{ HeFeHepauHH- 3apOobIIIEBOI0 CXOACTBA (3aKOH K. Bapa), Buorenernueckuii 3aKoH
MeTob1 3yYeHNS MAKpPOIBOJOLIHH. 3aKoH (3. I'ekkenpb, @. Mromep). OOmIKE 3aKOHOMEPHOCTH (TIpaBHJIa)
9BOJTIOLIUHN
34pOAbIIICBOTO CXOACTBA (3aKOH K. Bapa). I'umote3s! 1 TeOpHU BO3HUKHOBEHUS KU3HH Ha 3eMIle:
BuoreseTnyeckuil 3aK0H (3' I'ekkens, O. MIOJIJIep). KpEanoHN3M, CAaMOTIPOU3BOJIBHOE (CIIOHTAHHOE) 3apOXKACHHE,
O6ume 3aKOHOMEPHOCTH (HpaBI/IJIa) SBOJTIOLHH CTaI[MOHAPHOE COCTOSIHHUE, MAHCTIepMUst, 61omo33. Hauano
OpTaHMYECKOH 3BOIIONUH. [10sBIEeHNE MEPBBIX KIETOK. DBOIOINSL
I'unote3sl n TCOPHUU BOSHHUKHOBCHUA )KU3HU HA MeTaboar3Ma. DBOJIIONHS MEPBBIX KIETOK. [IpokapHoTH 1
BemMie. 9yKapuoThl. IIponcxoskaeHre MHOTOKJIETOUHBIX OPraHU3MOB.
Bo3HNKHOBEHNE OCHOBHBIX LIAPCTB 3yKapHOT.
OCHOBHBIE YePThI IBOJIIOLUYU PacTUTENbHOr0 Mupa. OCHOBHBIE
YEPTHI 3BOJIIOLIMH )KUBOTHOIO MHPa
Tema 3.3. HpOHCXO)K)IEHI/Ie YCJIOBCKA — AHTPOIOICHE3
14. AHTpOHOJ’IOFI/IH. CXOJICTBO U OTJIMYUSA YEIOBEKA C 2T 3Hath: CucTeMaTHUYecKoe MoJI0XKeHHe yenoBeka. CX0ACTBO UeloBeKa OK 02
¢ )KUBOTHBIMU. OTIM4MA YeToBeKa OT XKUBOTHBIX. [IpsMoxoxaenue OK 04

YKUBOTHBIMH.
Yenoseueckue

Kontponbnas padota. TeopeTuueckue aclieKThI
ABOJIIOLIMY KU3HHU HA 3eMJI€ pachl.

M KOMIIJIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra M BTOPO#l CHTHAJIbHOH cucTeMbl. COOTHOIICHHE
OUOJIOTHYECKUX U COLMATBHBIX (haKTOPOB B aHTPOTIOTCHE3E
OCHOBHBIE CTaJM{ AHTPOIIOTEeHE3a. J[PHONUTEKH — IPEIKH YesIOBEeKa
¥ 4eI0BeK000pa3HbIX 00e3bsH. [IpoToaHTpOIT — MPeAIIeCTBEHHUK
YesoBeKa. ApXaHTpoN — ApeBHeHInii yenosek. [laneoanTpon —
npeBHUi yenoBek. HeoaHTpomn — 4enoBek COBPEMEHHOT'0 THIIA.
DBOJIIOLUSI COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacsl. OCHOBHBIEC OOJIBIIHE PACHI: €BPONICOUAHAS
(eBpaswmiickas), HETpO-aBCTPAIOUAHAS (IKBATOpHAIIBHAS),
MOHTOJION/IHas (a3HaTCKO-aMepUKaHCKasi). Bpems u MecTo
BO3HHKHOBEHHS YEJIOBEYECKHX pac. ENMHCTBO 4eloBeYeCKuX pac
VMmerTh: AHAJIM3UPOBATH U OLICHUBATH PA3JIMYHBIC TUIIOTE3bI O
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CYIIHOCTH, IIPOUCXOKIACHUM XU3HU U YEJIOBCKaA

Pa3pean 4. Ixo1orus

Tema 4.1. Dkojiorusa

15. JKOJIOTHUYECKUE (1)aKTOpI>I U CPEJIbl JKU3HU 2 2T 3BHaTL: OCHOBHEIE YKOJIOTHYECKHE TOHATHS, 3aKOHBL. OK 01 1
JINSTHHUE YEJIOBEKa Ha OKPY KAaIOUIYI0 Cpey. OK 07
HOHyHHHHH’ COO6H'IeCTBa’ 9KOCHCTEMBI Bmustane AHTPOIIOTCHHBIX U COUAIBHO-5KOJIOTMICCKUX q)aKTOpOB
BI/IOC(bCpa — ryo0ajbHas PKOJIOTMYEeCKasi CHCTeMa Ha 6uocdepy U Ha 310pOBbE UeTIOBEKA
Brnusiare anTponoreHHbIX (hakTOpoB Ha duochepy
Bnusuue COIMAaJIbHO-3KOJIOTHYCCKHX (baKTOpOB Ha
300POBLEC YCJIOBCKA
Pa3nen 5. Buosiorusi B sKu3HU 10
Tema 5.1. BHOTEXHOJIOTHH B JKU3HH KAXKIOTO 10
16. BHUOTEXHOJIOTUHU B XU3HU KaXKJI0TO 2 2T 3HaTh: buoTexHOMOTHA Kak HayKa U MPOU3BOACTBO. OCHOBHEIC OK 01 1
0 o HAIPaBJICHNS] COBPEMEHHOM OMOTEeXHOIOTUN. MeTo b OK 02
CHOBHBIC HaHpaBHeHI/Iﬂ COBpeMeHHOH ouorexnonorud. OOLEKTE OMOTEXHOJIOTHH. DTHKA OK 04
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTUYCCKHUX B OMOTEXHOJIOTHUECKHUX M TEHETUYECKHUX dKCIepruMeHTOB. [IpaBua OK 09
TEeHEeTUYECKUX 3KCHepHMeHTOB [IOMCKa U aHaJIM3a OMOSKOJIOTHYECKOI I/IH(l)OpMaL[I/II/I 13 pas3IMYHbIX
P i 6 o HCTOYHUKOB (Hay4yHas ¥ yueOHO-HayuyHas JUTepaTypa, CpeacTBa
A3BUTUC MTPOMBIIIJICHHOW OMOTCXHOJIOTUH U €€ MaccoBoil uudopmaly, ceth FHTepHET u Apyrie)
MMPUMCHCHHUC B )KU3HU YCIIOBCKA, ITOMCK U aHAJIN3 ‘YMeTh OLleHUBaTh THUECKUE acTIeKThl HEKOTOPBIX MCCIIEOBAHUN B
I/IH(l)OpMaHI/II/I U3 Pa3InIHBIX HCTOYHUKOB (Haquasi " o0acTi OMOTEXHONOTHH (KJIIOHUPOBaHNE, HCKYCCTBEHHOE
. OTIOOTBOPEHHE)
yueOHO-HayuyHasl JTUTepaTypa, CpeicTBa MacCOBOM
uH(popmanuu, cetb IHTEpHET U Apyrue)
17. [Mpaktuyeckoe 3anstre Ne 2 [ToaroroBka 2 2mp YMeThb UCTIONTE30BaTh MOMYYCHHBIC 3HAHUS Ha TIPAKTHKE. OK 01 1,2
MHIMBHLYaIbHOTO POEKTA [lepBerit aTam BeIOMTHEHUS poekTa: O030p TeM y4eOHO- OK 02
HCCIIeI0BATEIILCKUX MPOEKTOB. Br1O6op yueOHO- OK 04
HCCIIEIOBATEIILCKOTO MPOEKTA U3 MPEIJI0KEHHBIX. OK 05
p p
DopmupoBaHUEe KOMaH/BI IPOEKTa. AITOPUTM BBITIOTHEHUS OKO06
MIPOEKTA. OK 07
Kaxxmas rpymnma BeIOHMpaeT OAMH U3 BApUAHTOB YI€OHO- OK 09

HCCIIEI0BATEIBCKIX IPOEKTOB!
1. Onenka kauecTBa aTMOC(HEPHOTO BO3TyXa

2. OneHKa KayecTBa IO0YB METOJIOM (PUTOTECTHPOBAHUS
3. OL;@HK'CZ Kavecmea 600 NOBEPXHOCNIHbIX 6000eM08 No
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OP2AHONENMUYECKUM U PUBUKO-XUMUYECKUM CBOUCMBAM
4. Bnustane [TAB Ha pocT M pa3BUTHE CEMSH BBICIITUX
pacTeHui
5. BriusiHue COJIEBOTO 3arpsI3HCHUS Ha POCT U PAa3BUTHE CEMSH
BBICHIMX PACTEHUU
18 Ha60paTopHoe 3aHITUEC Ng 1 «HOHFOTOBKa 2 2_]‘[p Bmopoﬁ oman 6vblnOJIKeHUs npoekma.: NnNoAroToBKa HeOﬁXOZ[PIMOﬁ OK 02 1,2
MOCYbl M MaTepuaa Juis IKCIIepuMeHTa, IPOBEACHUE
060pyl[OBaHI/ISI 1 MaTCpHaoB. HOqueHHe 3ch§pnmema,Zepnoﬂnuqecxaﬂ ﬁposepxa TI;‘IeHi[Iﬂ 9KCIIepUMEHTa/ gﬁ 82
OKCIICPUMCEHTAJIBHBIX JaHHBIX, CTATUCTUYCCKAas cOop MaTepuana B BBIOPAaHHBIX TOUYKAaX 0TOOpa Mpod 0KO06
06p2160TKa TTAHHBIX» Tpemuii 5man 8vlnoIHeHUs NPoeKma: MOIyIYeHe HSpBH‘IHEIX OK 07
9KCHEPUMEHTANbHBIX TAHHBIX, IPOBEAECHNE CTATUCTUYECKON
00pabOTKH NOTYYESHHBIX JTAHHBIX OK 09
19. Ha6opaTopHoe sansTHe Ne 2 «Bprsisienne 2 27p Yemeepmbiti 25man bIN0JHeHUs NPOEeKma. BbISIBICHUE 12
3aKOHOM€pHOCTeI7I, (bOpM}’JIPIpOBaHI/Ie BBIBOIOB U 3aKOHOMEpPHOCTeH, (opMyITpOBaHUE BHIBOJOB U IIPOTHO30B, OLIEHKA
IIPOrH030B, OLICHKA Ka4yeCTBa UCCIICAYEMOI'0 o0BeKTa Ka4ecTBa MCCIIEIyeMOro 00BEKTa [0 Pe3yIbTaTaM
OMO3KOJIOTHYCCKOTO aHAIN3a
110 pE€3yJibTaTaM OMODKOJIOTHYECKOTO aHAIH3a
20 HpaKTquCKoe 3aHSATUE Ng 3 3aH_H/ITa HpoeKTa. 2 21‘[p HpeI[CTaBJ'IeHI/Ie PE3YIbLTATOB BBIIIOJIHECHUSA y'-Ie6H0- 172
HCCIICIOBATEIBCKHUX MMPOCKTOB (BBICTYIUICHHE C IPE3CHTAIIUCH )
Bceero 391+6mp+4ap

*J11 XapaKTepUCTUKH YPOBHS OCBOCHUS yue€OHOr0 MaTepHaja UCIOIb3YOTCs CleyoIne 0003HaYeHHs:
1 — o3HaKOMUTENBHBIH (y3HABaHUE paHee N3yUYEHHBIX 00BEKTOB, CBOICTB);
1 — penpoayKTUBHBIN (BBIIOIHEHHE AESTEIHHOCTH IO 00pa3ily, HHCTPYKIIMU MK IO/ PYKOBOJCTBOM);

3 — NPOJYKTUBHBIN (IUIAHUPOBAHKE U CAMOCTOSTEIBHOE BBITIONIHEHUE JIEITEIbHOCTH, PELICHHE NPOOJIEMHBIX 3a]1a4).
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3 YCJIOBUA PEAJIM3ALIIU ITPOT'PAMMBI AU CHUITJIMHBI

3.1 TpedoBaHUsI K MUHMMAJLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecreYeHU 0
Peanmuzamuss mporpamMmbl  TUCHUILIMHBI TpeOyeT Haaudus  ydyeOHoro kaOuHera -
buonorumn.

O6opynoBaHue yaeOHOro KaOMHeTa:

— pabouee MECTO IpenoaBaTes;

— paboune MecTa, OOOpYZOBaHHBIC TEPCOHAIBHBIMH ~ KOMIIBIOTEPAMHU IO

quCcIy 00y4YaronuXxcs;

- y4eOHO-TIpaKTHUECKOe M y4eOHO-ImabopaTopHoe o0OpymoBanue (Bechl y4eOHBIC C
TUPSIMH, JTyTia Py4dHasi, MUKPOCKOII JJA0OPATOPHBIN, KOMILJICKT MOCY/IbI M IPHHAIICKHOCTECH IS
pOBEICHUS 1aOOPaTOPHBIX PaboT);

- HarJIAOHBIE ITOCOOUS,

- yueOHO-MeTou4ecKoe obecrnedeHne (yueOHoe mocoOue, METOIUYCCKUE YKa3aHUs ISt
CTYJICHTOB, pa3/IaTOYHBIC MaTCPHAIIBI);

- KJIaCCHAasl JIOCKa.

TexHuueckue cpeacTBa 00yUeHHUS:
- CpeICcTBa MyJIbTUMEANA (ITPOCKTOP, IKPaH).

3.2 UndopmannonHoe obecnevyeHue 00yueHust

OcHoBHas nuTEparypa:

1. Tynsakosa, O. B. buonorus : yue6nuk : [16+] / O. B. Tynsakosa. — Uzn. 2-e, crep. —
Mocksa ; bepnun : Jdupexr-Menua, 2019. — 450 c. : un., cxeM., Tabn. — Pexxum ngocrtyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576759

2. TynskoBa, O. B. buonoruss ¢ ocHoBamu 3KoIOTHMH : ydeOHOe mocodue : [16+] /
O. B. TynskoBa. — 13a. 2-e, crep. — Mocksa ; bepnun : lupekr-Menua, 2019. — 690 c. : un.,
CXEM., Tab1. - Pexum JOCTyTa: o MTOTIHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576760

JonoyiHuTENBHAS TUTEPATYpa:

1. bensies 1. K., Apimimun I'"M., Ky3uenioBa JI.H. u np. buonorus (6a30Bsiii ypoBeHB).
10 kmacc. — M., 2017.

2. KoncrantunoB B.M. buonorusi. YueOHuk st 00pa30BaTENbHBIX yUPEKICHHUHA
HAYaJIbHOTO U CPeAHEro MpodecCHOoHaIbHOT0 00pa30BaHus. — AKaIeMHUsL.

WuTepHeT pecypcsl:
1. www. sbio. info (Bcs Owuomorums. CoBpeMeHHas OWOJOTHS, CTaThH, HOBOCTH,
OubroTeKa).
2. www. window. edu. ru (EamHoe OKHO nocTyma K 0Opa3oBaTelIbHBIM pecypcam
WuTepHera no OHOJI0THN).
3. www. biology. ru (bruosorus B OTkpsiToM Koyemke. CalT COMEepPKUT ICKTPOHHBII
y4eOHHK 1o 6uonioruu, On-line TecThr).
4. www. informika. ru (OnexTpoHHbBIN y4eOHUK, OONBIION CIMCOK 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 OCBOEHUS JUCHUIIJINHBI

KOHTpOJ'Ib Hu OIICHKA PE3yJIbTAaTOB

OCBOCHUA

y4eOHOW  JTUCIUTUIMHBI

OCYHIECTBIIAACTCA MpErIogaBarciieM B IIPOLECCE MPOBCACHUA MPAKTUYCCKHUX W CEMHUHAPCKUX
3aHHTHfI, TCCTUPOBAHUA, a TAKKC BBIIIOJIHCHUA O6y‘IaIOH_[I/IMI/IC$I WHIAUBUAYAJIBHBIX 3aI[aHI/II7I,

ITPOCKTOB, HCCHGHOB&HHﬁ.

Pe3yabTaThl 00yueHusi (0CBOEHHbIE YMEHMUS,
YCBOEHHbIE 3HAHUS)

@opMBbI 4 METObI KOHTPOJIS U
OIIEHKHU Pe3yJIbTaTOB
o0yueHust

YMETb:

- OOBSICHATH poNb OWonoruu B (POPMHUPOBAHUH
HAYYHOTO MUPOBO33PECHHUS;

- pemaTh dJIEMEHTAapHbIE OWOJOrMYEecKUue 3aaadH;
COCTABJIATh DJIEMEHTAPHbIE CXEMbl  CKPCIIUBAHUS WU

CXCMbI IICPCHOCA BCHICCTB MW IIEpcaadd OHCPruu B

9KOCUCTEMAX (uenu NUTaHNA); OIUCHIBATH
0COOEHHOCTHU BU/JIOB o MOP(OJIOTHIECKOMY
KPUTEPHIO;

- BBISIBJISITH  TIPUCIIOCOONIEHUSI OPraHu3MOB K Cpene
oOWTaHusl, UCTOYHUKM W HaJU4YUE€  MYTareHoB B
OKpy’KawIie cpene (KOCBEHHO), aHTPOIOTEHHBIC
M3MEHEHUS B SKOCUCTEMAX CBOE MECTHOCTH;

- CPaBHMBAaTh OMOJIOTMYECKHE OOBEKTHI: XUMUYECKUM
COCTaB T€Jl KUBOW M HEXKWUBOW IIPUPOIBI, 3aPOJBIIICH
YyeloBeKa M JAPYIMX  KUBOTHBIX,  IPUPOIHBIC
HKOCUCTEMBl U arpo3KOCUCTEMBI CBOEH MECTHOCTH;
IpoLEecChl (€CTECTBEHHBIH M HMCKYCCTBEHHBIM 0TOOp,
M0JIOBOE U OEcIioyioe pa3sMHOXKEHUE) U JeNaTh BBIBOJIBI
1 0000IIeHNST HA OCHOBE CPAaBHEHUSI M aHAJIN34;

- aHaJIM3UPOBATh U OLIEHUBATh PA3JIMYHbIE TUIIOTE3BI O
CYLIHOCTH, IIPOUCXOXKICHUM >KH3HM U 4YEJIOBEKA,
IJ100aIbHBIE AKOJIOTMYECKHE MPOOIEMBbl U UX pEIICHUs,

MOCIIEACTBUS coOCTBEHHOM NeSATETLHOCTH B
OKpYXKaroIlEeH Cpeae;
- U3y4aTb NU3MCHCHU B OKOCHUCTEMAX Ha

OMOJIOTTYECKHUX MOJCIAX;

- HaXOUTh UHGOPMAIUIO O OMOJOTHYECKHX 00BEKTax
B Pa3JIMYHBIX UCTOYHUKAX (yueOHMKaX, CIIPAaBOYHHKAX,
HAyYHO-TIOMYJIAPHBIX U3JaHUIX, KOMITBIOTEPHBIX 0a3ax,
pecypcax cet UHTepHET) U KPUTUUYECKHU €€ OIEHUBATh;

- UCTIONIL30BaTh MPUOOPETCHHBIC 3HAHWS W YMEHHUS B
MPAKTUYECKOU JIEATEIBHOCTH U TOBCEAHEBHOM KU3HU:
Uil cOOMIOZeHUsT Mep MNpO(UIAKTUKH OTpaBJICHHIA,
BUPYCHBIX M JAPYTUX 3a00J€BaHUMN, CTPECCOB, BPEIHBIX
MPUBBIYEK (KYpEHHUs, aJIKOTOJM3Ma, HApKOMaHHUH);
MpaBUJl TOBEJAEHUS B NPUPOJHON cCpene; OKazaHMs
MEePBOI TTOMOIIM MPU TPABMATUUYECKHUX, MPOCTYIHBIX U
JIpyrux  3a00JICBaHUSAX, OTPABICHUSAX  IHUIICBBIMHU
MPOJYKTaMH; OIL[EHKH 3THYECKUX aCIEKTOB HEKOTOPBIX
HCCIEeN0BaHUuN B oOJactu OMOTEXHOJIOTHH
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHE).

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUl

Oyenka pe3yniomama 6bINOJIHEHUS
NPAKMUYeCKUx 3a0aHull

Oyenka pe3yniomama 6bINOJIHEHUS
NPAKMUYecKux 3a0aHull

Oyenka pe3yniomama 6biNOJIHEHUS
3a0aHUL

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenxa pe3ynomama 6bINOJIHEHUS
3a0aHUull

Oyenxa pe3ynomama 6bINOJIHEHUS
NPAKMUYECKUX 3a0aHULL




3HaTh:

- OCHOBHBIE TTOJIOKEHUS] OMOJIOTHUECKUX TEOPHNA U
3aKOHOMEPHOCTEH: KJIIETOYHOW TEOPHH,
HBOJIFOLIMOHHOTO yueHus, yuenus B.M.BepHaackoro o
ouocdepe, 3akonbl [.Menaens, 3akoHOMEpHOCTEH
M3MEHUYMBOCTH U HACJIEJCTBEHHOCTH;

- cTpoeHue U PyHKIIMOHUPOBAHUE OMOJIOTUYECKUX
00BEKTOB: KJIETKH, TEHOB U XPOMOCOM, CTPYKTYpPbI BUJa
Y DKOCUCTEM;

- CYIIHOCTb OMOJIOTHYECKUX MTPOLIECCOB!
Pa3MHOKEHUs, OIUIOJOTBOPEHUS, NEHCTBUSA
HCKYCCTBEHHOT'O M €CTECTBEHHOI'O 0TOOPA,
dbopMupOBaHUE TPUCTIOCOOICHHOCTH, TPOUCXOKACHUE
BUJIOB, KPYTOBOPOT BEILIECTB U MPEBPAILIEHNE YSHEPTUH B
KJIETKEe, OpraHu3Me, B dKocucTeMax u 6uocdepe;

- BKJIaJ] BBIJIAIOLIUXCA (B TOM YHMCII€ OTEYECTBEHHbIX )
YYEHBIX B Pa3BUTHE OUOJIOTMYECKOIN HAYKH;

- OMOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY

Tecmuposarnue

Yemuwiu onpoc

Yemuwi onpoc,

mecmupogaHue
Onpoc no
300aHUIM

UHOUBUOYATIbHBIM
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