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1. [Inannpyemble pe3yabTaThl H3yYeHHs Y4eOHOT0 MpeaMeTa GHOJI0THH

BoinyckHuk Ha 0230BOM ypPOBHE HAYYHTCS:
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PacKpbIBaTh Ha MPUMEpaxX Poib OMOJOTHUH B (POPMHUPOBAHNN COBPEMEHHON HAYYHOH KapTUHBI MUPA U B
MPaKTUYECKON JIEATEIbHOCTHU JIFOIEH;

MMOHUMATh ¥ OITUCHIBATH B3aUMOCBSI3b MEXKIY €CTCCTBEHHBIMU HAyKaMH: OMOJIOTHEH, (PU3UKOH, XUMHCIH;
YCTaHABIIMBATh B3aUMOCBSI3b PUPOJIHBIX SBICHUL;

MMOHUMATh CMBICII, PA3]INYaTh U OMUCHIBATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOIIONATAIOIIIAMU
OMOJIOTHYECKUMH TTOHSATHAMU: «KIIETKA», KOPTaHU3M», «BHI», «IKOCHUCTEMAY, «Obrochepay;
UCIIOJIb30BaTh OCHOBHBIC METO/IbI HAYYHOTO MO3HAHMS B YUCOHBIX OMOJIOTHUECKUX UCCIICIOBAHUSX,
MIPOBOJIUTH IKCTIEPUMEHTHI 110 U3yUEHHIO OMOIIOTHIECKIX O0OBEKTOB U SIBICHUHN, OOBICHATH PE3yIbTaThI
SKCIIEPUMEHTOB, aHAIIM3UPOBATH MX, (POPMYITUPOBATH BHIBOJIBI;

(hopMyIIMPOBaTH TMIIOTE3HI HA OCHOBAHHUHY MPEIOKCHHON OMOJIOTHYeCKON HH(pOpMAaLUKY U MIpeaaraTh
BapUaHThI POBEPKHU TUIIOTE3;

CPaBHHMBATH OMOJIOTHYECKUE OOBEKTHI MEXKAY COOOM MO 3aJaHHBIM KPUTEPHSIM, AETaTh BHIBOJIBI H
YMO3aKJIFOUCHUS Ha OCHOBE CPABHEHUS;

000CHOBEIBaTh €IUHCTBO JKUBOHM M HEXKUBOW TPUPOJIBI, POJICTBO XKUBBIX OPraHU3MOB, B3aHMOCBSI3U
OpPTaHU3MOB U OKPY’KaIOIIeH Cpellbl HA OCHOBE OMOJIOTHYECKUX TEOPHUH;

MIPUBOUTH MIPUMEPHI BEIIECTB OCHOBHBIX TPYIII OPTaHNYECKAX COeTNHEHUH KIIETKH (OEIKOB, )KHPOB,
YTJIEBOJIOB, HYKJIEUHOBBIX KHCIIOT);

pacmno3HaBaTh KJIETKH (ITPOKAPHOT U DYKapUOT, PACTEHHUH U )KHBOTHBIX) IO OTIFICAHUIO, HA
CXEMAaTHYECKIX N300pKEHHX; yCTaHABINBATE CBA3h CTPOSHUS M (DYHKITUI KOMITOHEHTOB KJIETKH,
000CHOBBIBaTh MHOTO00Pa3Ue KICTOK;

paCHO?)HaBaTb HOHYHSIHI/IIO nu 6HOJ’IOFH‘I€CKI/II71 BU/ 110 OCHOBHBIM HpI/ISHaKaM;

OTIHCHIBATh (DEHOTHIT MHOTOKJIETOYHBIX PACTEHUN M JKUBOTHBIX TT0 MOP(OIIOTHYECKOMY KPUTEPHIO;
00BACHATH MHOTOOOPAa3He OPraHI3MOB, IPUMEHSIS IBOJTIOIHOHHYO TEOPHIO;

KJIACCU(UIIMPOBATH OMOJIOTMYECKUE OOBEKTHI HA OCHOBAaHMH OJTHOTO MJIM HECKOJIBKMX CYIICCTBEHHBIX
MIPU3HAKOB (THUIIBI TUTAHWUS, CIIOCOOBI ABIXaHUS ¥ PA3MHOKEHUS, 0COOEHHOCTH Pa3BUTHS);

OOBSACHSTH MPUYNHBI HACIIEACTBEHHBIX 3a00JICBaHMIA;

BBIABJIATHL HBMCHYHNBOCTH y OpI‘aHI/I?,MOB; O6’I))ICH$1TI) HpOﬂBHeHI/IC BHUI0B U3MCHYHMBOCTH, I/ICHOHB?:YH
3aKOHOMepHOCTI/I HU3MCHYUBOCTH, CpaBHI/IBaTB HaCJIeIlCTBeHHy}O nu HeHaCHCI[CTBCHHyIO HN3MCHYUBOCTD,
BEISABIIATE MOp(osiornyeckre, (PU3HOIOTHIECKIe, TOBEIEHIECKHE aIalTal[ii OPTaHI3MOB K Ccpelie
0o0UTaHUS U JCHCTBUIO SKOJIOTHIECKUX (haKTOPOB;

COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U SHEPTUHU B SKOCUCTEME (IICTIH TUTAHNUSA);

MIPUBOJIUTH JJOKAa3aTeLCTBA HEOOXOIUMOCTH COXpaHEHHs OMOpa3HO00pa3us Al yCTOMYUBOTO
Pa3BUTHUS U OXpaHBl OKPYKAIOIIEH Cpelbl;

OIICHUBATH JOCTOBEPHOCTh OMOJIOTHYECKON MH(POPMAIIMH, TTIOTYYCHHOMN U3 Pa3HbIX KCTOYHUKOB,
BBIJIETIATH HEOOXOUMYI0 MH(OPMAITUIO JIJISl KCTIOJIB30BaHUS €€ B yIeOHO! AeITeIbHOCTH U PEIICHUH
MPaKTHYECKUX 33134,

NPECTaBIATh OMOJIOrHYEeCKYI0 HH(DOPMAIIHIO B BHJIE TEKCTA, TAOIHUIBI, rpaduKa, JHarpaMMbl U Je1aTh
BBIBOJIbI HA OCHOBAHUU Hpe[[CTaBJ'IeHHLIX JaHHBIX

OIIEHHBATH POJIb JOCTH)KEHUH TEHETHKH, CEJICKINH, OMOTEXHOIOTHHU B MPAKTUIECKON NeATEeTbHOCTH
YeJI0BEKa U B COOCTBEHHOM KU3HU;

O6’L$[CH5[TB HETaTHUBHOC BJIUSIHHUEC BCIIICCTB (amcoronx, HHUKOTHHA, HapKOTI/I‘-IeCKI/IX BeHIeCTB) Ha
3apOJIBIIIEBOE PA3BUTHE YEIIOBEKA;

OOBSCHSTH IMOCIIEACTBHS BIUSHUSI MyTareHOB;

O6’b$ICH$[TB BO3MOXHBIC HpI/I‘-II/IHBI HACJICACTBCHHBIX 386OHeBaHHﬁ.

BbinyckHUK Ha 6230BOM YPOBHE NMOJIYYHUT BO3MOKHOCTh HAYYHTHCH:

JlaBaTh HAYYHOE 00BbICHEHHE OHOJOrHYEeCKUM (haKTaM, IMPOLeccaMm, SIBICHUSIM, 3aKOHOMEPHOCTSIM,
UCTIONB3Ys OHOJIoTHYeCcKHe TeOpHH (KIETOYHYIO, SBOJIOIIMOHHYI0), YUeHUE 0 OHocdepe, 3aKOHbBI
HaCJIeICTBEHHOCTH, 3aKOHOMEPHOCTH W3MEHUYUBOCTH;

XapaKTepH30BaTh COBPEMEHHBIC HAIIPABIICHNUS B Pa3BUTUN OMOJIOTHH; OMTUCHIBATh MX BO3MOXKHOE
HUCIIOJIB30BAaHUC B HpaKTH‘IeCKOﬁ JACATCIBHOCTH,

CPaBHHUBATb CIIOCOOBI JIeJIEHHS KIJIETKH (MUTO3 U MEH03);

pewarts 3a7a4u Ha noctpoeHue Gpparmenta Bropoit uenu JAHK no npeanoxennomy ¢parmenty nepBoid,
nPHK (MPHK) no yuactky J{HK;



» pemiarh 3a/1a4d Ha OTpeJielieHHe KOJIUYECTBa XPOMOCOM B COMAaTHYECKHX U TIOJIOBBIX KIIETKAX, a TAKXKE
B KJIETKaX IMepe HadyauoM AelieHns (MeHo3a WM MUTO03a) B 10 €r0 OKOHYaHUH (7151 MHOTOKJIETOUHBIX
OpraHU3MOB);

» pemiath reHETUYECKHUE 3a]1a9i Ha MOHOTHOPHIHOE CKPEIUBAHUE, COCTABIISATH CXEMbl MOHOTHOPHTHOTO
CKpELIMBaHUS, TPUMEHSISI 3aKOHBI HACIEACTBEHHOCTH M UCIIONB3Ys OMOJIOTMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJTUKY;

» yCTaHaBIMBATh THIT HACICIOBAHUS U XapaKTep MPOSIBICHHS PU3HAKA 110 3aJaHHOH cXeMe
POJIOCTIOBHOM, MPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH;

» OIICHUBATH PE3YJILTATHI B3aUMOICHCTBHUS YEJIOBEKA U OKPYIKAIOLICH Cpe/ibl, IPOrHO3UPOBATh
BO3MOJKHBIE MTOCIIEICTBUS ACATEIHHOCTH YEIOBEKa AJIS CYIIECTBOBAHUS OTAEIBHBIX OMOIOTHIECKIX
00BEKTOB M IEJIBIX PUPOIHBIX COOOIIECTR.

JIMYHOCTHBIE PE3YJIbTATbI

IIaTpuoTHyeckoe BoCIUTAHUE:

* OTHOILICHHE K OMOJIOTHH KaK K BaXKHOW COCTABIISIONICH KyIbTyphl, TOPAOCTH 32 BKJIAJ POCCUHCKUX U
COBETCKHUX YUYEHBIX B Pa3BUTHE MUPOBOW OMOJIOTMUECKON HAYKH.

I'pasxnanckoe BoclIUTaHuE:

* TOTOBHOCTH K KOHCprKTHBHOﬁ COBMECTHOM ACATCIIBHOCTH IIPU BBIIIOJIHCHUN I/ICCJICI[OBaHI/Iﬁ U IPOCKTOB,
CTPEMJICHUC K B3aUMOIIOHUMAHUIO U B3aUMOITIOMOIIN.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

¢ TOTOBHOCTH OLICHUBATL MOBCACHUC U IMOCTYIIKU C ITO3UIIUN HPABCTBEHHBIX HOPM U HOPM 3KOJIOTUYECKOMN
KYJIBTYPHI,

* IOHMMaHKE 3HAYUMOCTH HPABCTBEHHOTO acIIeKTa JeSTEIbHOCTU YEIOBEKa B MEIULIMHE U OHOIOTHH.

JcreTnyecKoe BOCIIMTAHME:

* IOHUMaHKE PO OHUOJIOTHH B (DOPMUPOBAHUH ICTETUUECKON KYIbTYPhl JHYHOCTH.

ILlenHocTH HAYYHOT 0 MO3HAHUS:

* OPUCHTALMSI HA COBPEMEHHYIO CUCTEMY Hay4HBIX NPEICTABICHUN 00 OCHOBHBIX OMOJIOTMYECKHX
3aKOHOMEPHOCTSIX, B3AMMOCBSI35X YEJIOBEKA C IPUPOJAHON U COLUAIILHOM CPEoN;

* IOHUMaHKE PO OUOIOTHYECKOHN HAyKH B (JOPMUPOBAHUU HAYYHOTO MHUPOBO33PCHHUS;

pasBUTHE HAyYHOH JIF0OO3HATEIBHOCTH, HHTEPECa K ONOJIOrMYECKON HayKe, HABBIKOB MCCIIEI0BATEIbCKOM
JIESATENBHOCTH.

®opMupoOBaHHe KyJbTYPbl 310POBbA:

* OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO M YCTAaHOBKA Ha 3/I0POBBIM 00pa3 *KHU3HHU (310pOBOE NMUTAHUE,
COOJII0JIeHNE TUTHEHUYECKUX [TPABUII U HOPM, cOaJlaHCUPOBAHHBIH PEXXHUM 3aHITUN U OTABIXA, PETyJIsipHast
(uznveckast aKTUBHOCTB);

* 0CO3HAHHE TIOCIIEICTBUI U HEMIPUSATHE BPETHBIX NPUBBIYEK (YIIOTPEOICHUE AJIKOTOJIsl, HAPKOTHKOB, KyPEHHE)
¥ MHBIX GopM Bpeaa At PU3NIECKOTr0 U ICUXHMYECKOTO 3710POBbS;

* coOo/IeHre TpaBmIl 6€30MaCHOCTH, B TOM YHCJIe HAaBBIKK O€30MacHOTo MOBEJICHHs B IPHUPOTHOHN Cpe/le;

* chopMHUPOBAHHOCTH HaBbIKa Pe(ICKCHH, YIIPABICHUE COOCTBEHHBIM SMOI[MOHAIBHBIM COCTOSTHUEM.

TpyaoBoe BociuTaHue:

* aKTUBHOE YYacCTHE B PEIICHNH NPAKTHYECKUX 33/1a4 (B paMKaX CEMbH, LIKOJIbI, FOPoa, Kpasi) OMOIOrn4ecKon
Y 9KOJIOTUYECKOW HAMpPaBICHHOCTH, HHTEPEC K MPAKTHUECKOMY U3YUEHHIO Mpodeccuil, CBA3aHHBIX C OUOIOTHEH.

IKOJIOTHYECKOEe BOCTIMTAHHE:

* OpUEHTALMS HA IPUMEHEHNE OMOJIOrMYECKUX 3HAaHUM NPU PEIISHUH 3a7a4 B 001aCTH OKPY>KaloIIel Cpebl;

* OCO3HAHME IKOJIOTHIECKHUX MPOOJIeM U MyTel NX pelIeHuns;

¢ TOTOBHOCTB K Y4aCTHIO B HpaKTquCKOﬁ ACATCIBbHOCTHN 3KOJIOTHYECKOM HaIlpaBJICHHOCTH.

ApanTanust 00y4aromerocst K U3MeHsIIOIHUMCH YCJIOBHSAM COUATbHOI M MPHPOAHOI cpeabl:

* aJIeKBaTHasA OLIEHKA U3MEHSIONINXCS YCIIOBUIA;

* IPUHSTHE pelieHus (MHANBUIYaIbHOE, B TPYIIE) B U3MEHSIONINXCS YCIOBUAX Ha OCHOBAaHUH aHAIIN3a
Ouosiornueckoi HHGpOpMaLHH;

* [UIAaHUPOBAHKE JICHCTBUI B HOBOM CUTyallu HA OCHOBAaHUH 3HAaHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHBIMH pe3yJIbTATAMH OCBOEHUSI OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO
00111er0 00pa30BaHusl SIBJISIIOTCH:

- YMEHHE CaMOCTOSTEILHO ONPEAEIISTD e CBOEro 00YUYEHHs], CTaBUTh M (YOPMYIMPOBATH IS Ce0s1 HOBBIE
3a/1a91 B y4€0e U TI03HABATEIFHON JCSITEIIbHOCTH, Pa3BUBATh MOTHBBI 1 MHTEPECHI CBOCH IMO3HABATEIILHON
JIESTeNIbHOCTH;



- OBJIa/ICHUE COCTABJIAIOIINMH UCCIIEA0BATEIbCKON U IPOEKTHON AEATENbHOCTH, BKIIIOYasl yMEHUS BUJETD
npo0JeMy, CTaBUTh BOIPOCHI, BEIABUTaTh THIIOTE3bI, 1aBaTh ONPEACICHHUS MMOHATHIM, KIacCU(PUINPOBATh,
HaOII01aTh, TPOBOANUTE SKCIIEPUMEHTHI, AEIaTh BHIBOBI M 3aKIIOUEHUS, CTPYKTYPUPOBATh MaTepHai, OObICHSITD,
JIOKa3bIBaTh, 3aIIUIIATH CBOU UJIEH;

- yMeHHue paboTaTh C pa3HBIMU UCTOYHUKAMH OMOIOTHYECKON HHPOPMAIIH: HAXOJUTh OHOJIOTHYECKYIO
MH(QOPMAIUIO B Pa3IUYHBIX HCTOYHUKAX (TEKCTEe yueOHMKA HAyYHO-TIOMYJSIPHON TUTEpaType, OMOIOTHIECKUX
CJIOBapsX U CIIPABOYHHUKAX), AHAJIM3UPOBATH U OLIEHUBATh MH(OPMAILIHIO;

- YMEHHE CaMOCTOATEIbHO IJIAHUPOBATh IIyTH JOCTIDKEHMS LieJIei, B TOM YHCIie albTepHATUBHbIE, OCO3HAHHO
BBIOMpaTh Hanbosee 3PPEeKTUBHBIC CIIOCOOBI PellIeHNs] YIeOHBIX U MO3HABATEILHBIX 3a/1ay;

- YMEHHE COOTHOCHUTh CBOM JEUCTBUSI C IUNIAHUPYEMBIMH PE3YJIbTaTaMHU, OCYIIECTBIISATH KOHTPOJIb CBOCH
JESITEIbHOCTH B IIPOLIECCE TOCTIKEHUS PE3YNbTaTa, OIPEAEISATh CIIOCOObI NEHCTBUM B paMKax MPEAIOKEHHBIX
YCIIOBUH U TpeOOBaHHN, KOPPEKTHUPOBATH CBOM JACHCTBHS B COOTBETCTBUH C M3MEHSIIOIIEHCSA CUTYyalueii;

- BJIa/ICHE OCHOBaMH CaMOKOHTPOJISI, CAMOOILIEHKH, IPUHATHUS PEIIEHUH U OCYIIECTBIEHUS] OCO3HAHHOTO
BbIOOpa B yueOHOH U [T03HABATENIBHOM JESTEIBHOCTH; *CIOCOOHOCTD BEIOMPATH LIEJIEBBIE M CMBICIIOBBIE YCTAHOBKH B
CBOMX JIEWCTBUAX U MOCTYNKaX MO OTHOIIEHUIO K )KMBOM MPUPOJE, 30POBBI0 CBOEMY U OKPY>KAIOILIUX;

- yMEHHE CO3/1aBaTh, IPUMEHSATH U PE0OPa30BBIBATh 3HAKW M CUMBOJIBI, MOJIEITH U CXEMBI [ PELICHUS
y4eOHBIX U [103HAaBaTEIbHbIX 33/1a4;

- YMEHHE OCO3HAHHO HCIONb30BaTh PEUEBbIC CPEACTBA AJISI JUCKYCCHH U apryMEHTALUH CBOEH TO3ULMH:
CpaBHUBATbH Pa3HbIe TOUKH 3PEHUSI, apTyMEHTHPOBATh U OTCTaWBaTh CBOIO TOUKY 3PCHUS;

- yMEHHE OpraHU30BbIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO AEATEILHOCTD C YUUTEIIEM U
CBEPCTHHKAMH, pabOTaTh HHANBUAYAJILHO U B TPYIIIE: HAXOJUTh O0ILee PelICHHE U pa3peiaTh KOHPIUKTH Ha
OCHOBE COTJIACOBAHHS MO3ULIUI U y4ETa HHTEPECOB, POPMYIUPOBATH, ApT'yMEHTHPOBATh H OT CTauBaTh CBOE MHEHHUCE;

- (hopMupoOBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCIIOIb30BaHUS, HHPOPMAIIMOHHO-
KoMMyHHUKannOHHBIX TexHonoruit (MKT-kommneTenmmm).

IIpeaMeTHBIMU pe3yJIbTATAMH OCBOCHHS OMOJIOTHU B OCHOBHOM LIKOJI€ SIBJISIOTCS:

- YCBOEHHUE CUCTEMBI HAyUHBIX 3HAHUH O KUBOU MPHUPOJIE ¥ 3aKOHOMEPHOCTAX €€ Pa3BUTHSL, JIs POAOKEHUS
(hopMHPOBaHUS COBPEMEHHBIX MIPEICTABICHUI O €CTECTBCHHOHAYYHON KapTHHE MHPa;

- (hopMHUpOBaHUE MTEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O OMOJIOrHYECKUX OOBEKTAX,
npolieccax, SBICHUSIX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHUSX, 00 IKO-CUCTEMHON OpraHu3alluu
JKU3HH, O B3AUMOCBSI3U JKUBOTO M HEXXHUBOTO B Onocdepe, 0 HACIeACTBEHHOCTH U HU3MEHYMBOCTH; OBJIaJICHUE
HNOHSATHHHBIM anmapaToM OHOJIOTUY;

- IproOpeTeHHE OIBITa UCIOIB30BAHHS METOI0B OMOJIOTMYECKOI HAYKH U MTPOBEICHUSI HECIIOKHBIX
OHMOJIOTUYECKUX IKCIIEPUMEHTOB IS U3yUESHHUSI )KUBBIX OPTaHU3MOB U YEIOBEKa,

- (hopMHpPOBaHUE OCHOB SKOJOTMUECKON IPaMOTHOCTH: CIOCOOHOCTH OLIEHUBATH 110 CIIEICTBUS ACATEIbHOCTH
YeJI0BEKa B IIPUPO/IE, BIUSIHUE (DAKTOPOB PHUCKA HA 300POBBE YEIIOBEKA; yMEHUE BRIOMPATH LIEJIEBBIE M CMBICIIOBBIE
YCTaHOBKH B CBOMX JICUCTBHAX U TI0 CTYIKAaX IO OTHOIICHHIO K )KHBOH MPUPO/IE, 3I0POBBI0 CBOEMY U OKPYKAIOIIHX;
0CO3HaHKE HEOOXOANMOCTH JCHCTBUH MO0 COXpAaHEHUIO OMOPa3HOOOpa3us U NPUPOIHBIX MECTOOOUTAHUH, BUIOB
pacTeHui ¥ KUBOTHBIX; *00BSCHEHNE POIM OMOJIOTHH B IPAKTHUECKON IEATEILHOCTH JIIOJEH, MECTa U POJIM YeJIOBEKa
B TIpUPO/JIE, POACTBA OOIHOCTH MPOUCXOXKICHHS ¥ SBOJIIOIIMY PACTEHUH 1 )KUBOTHBIX;

- OBJIaJICHUE METO/IaMU OHMOJIOTUYECKON HayKH; HAOJIOACHHUE U OMTMCAHUE OMOIOrMYECKUX OOBEKTOB
IPOLIECCOB; NOCTAHOBKA OHMOJIOTMYECKUX HKCIIEPUMEHTOB 1 O0OBSICHEHUE UX PE3YJIbTATOB,;

- (hopMHUpOBaHUE MPECTAaBICHUI 0 3HAYCHUU OUOIOTUYECKUX HAYK B PEHICHUH JIOKATBHBIX M TII00aTbHBIX
9KOJIOTHYECKUX TPOOIIeM, HEOOXOJUMOCTH PAllHOHATIBHOTO MTPUPOAOTIONB30BaHHS, 3a-IUTHI 3I0POBbS JIIOJICH B
YCIIOBUAX OBICTPOrO M3MEHEHHS HKOJIOTMYECKOT0 KauecTBa OKPYKAIOIIEH Cpeabl;

- IPOJIOJKUTH OCBOCHUE MPUEMOB OKa3aHUs MEPBOM MOMOILH, PAlMOHANIBHONW OpraHU3alyy TpyAa U OTAbIXa,
BBIPAIIUBAHUS M PA3MHOKEHHS KYJIbTYPHBIX PACTEHUI U IOMATHUX )KHBOTHBIX, yX0/1a 32 HUMH.

2. Conep:kanme Kypca

buoJsorust Kak KOMILUIEKC HAyK 0 KUBOH Npupojae

Buonorus kak KOMIUIEKCHasl HayKa, METOABI HAYYHOT'O MO3HAHUS, UCIOJIb3yeMble B Ononoruu. Cogpemennvie
Hanpaenenus ¢ buonoeuui. Pons 6uonoruu B GopMHUpOBaHUHM COBPEMEHHON HayYHON KapTHHBI MUPA, IPAKTHYECKOE
3HaYeHUE OUOJIOTMIECKUX 3HAHHA.

Buonoruueckue cucteMbl Kak IpeaIMeT U3yueHHs OMOJIOTHH.

CtpykTypHbIe H PYHKINOHAIBHbIE OCHOBBI JKU3HU

MonekysipHble OCHOBBI kM3HU. Heoprannyeckue BeecTsa, Ux 3HadeHue. Oprannyeckre BeuecTna
(yrneBojbl, TUNUABL, OETIKH, HYKJIEMHOBBIE KUCTIOTh, AT®) 1 nx 3Hauenue. buononumepsl. Apyeue opeanuueckue
eewecmea kaemku. Hanomexnonozuu 6 buonozuu.



IluTonorusi, METObI IUTOJOTUH. POJIb KJIETOUHON TEOPUHU B CTAHOBJIEHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI Mupa. KiteTkn npokapuoT u dykapuot. OCHOBHBIC YaCTH M OPraHOUIBI KISTKH, UX (DYHKITUH.

Bupycel — HekneTouHast popma KU3HU, MEPhI MPO(IIIAKTUKYA BUPYCHBIX 3a00JIeBaHU.

KusnenesareabHOCTh KIeTKH. ITnactuueckuii ooMen. dotocunres, xeMocunres. buocunres Oenka.
OHepreTnueckuii oOMeH. XpaHeHue, epeaaya 1 peain3aus HacleACTBeHHOM nHdopManyu B kieTke. [ eneTnyeckuii
koA. I'en, renom. ['enomuxa. Brusnue napkozennvix geujecms Ha NPoyeccyl 8 Kiemke.

Knerounsrii ukit: maTEpdaza u aeneHne. MuUTo3 u Melos, ux 3HaueHre. COMaTHIECKHUE U TTOJIOBBIC KIICTKH.

Opranuszm

Opraam3m — eauHoe Iejoe.

JKuzHenesTensHOCTH Opranu3Ma. Perymsnus ¢yHKIHA opraHu3Ma, TOMEOCTas.

Pa3MHokeHHe opranu3MoB (Oecrosioe u mojaoBoe). Crnocobvl pasmMHONCEHUS Y PACMENULL U HCUBOMHBIX.
WunuBuayanbHOe pa3BuTHe opranu3Ma (oHToreHnes). [[pudnHbl HapymeHwid pa3BUTHs. PenpoayKTuBHOE 310pOBhE
YeII0BeKa; TIOCIIEICTBUS BIUSAHUS AJIKOTOJI, HHKOTHHA, HAPKOTHYECKHX BEIIECTB Ha YMOPHUOHATBHOE PA3BUTHE
qenoBeKa. KusHenHvle YUKIbl pA3HLIX 2PYNA OP2AHUSMOS.

I'eneTnka, METOIbI FTEHETUKHU. | 'eHeTHYECKAs TEPMUHOJIOTHS ¥ CUMBOJIMKA. 3aKOHBI HACJIEICTBEHHOCTH [
Memngens. XpoMocoMHasi Teopust HacieacTBeHHOCTH. Onpenenenue mona. CHerieHHoe ¢ TT0JI0M HacJieTI0BaHHe.

I'enetnka yenoBeka. HacnencTBenHblie 3a001eBaHus YeTIOBEKa M UX MPEAYNPEKICHNE. DTHYECKUE aCTIEKTHI B
0o0JIacT! MEQUITMHCKON I'eHETHUKH.

I'enotun u cpena. HenacnencteeHHas u3aMeHYMBOCTh. HacnencTBeHHast U13MEHYMBOCTh. MyTanuu. MyTareHsl,
UX BIMSIHUE HA 3J0POBBE YEIOBEKA.

Homectukanus u cenekiust. MeTosl cenekunu. buorexnonorus, ee HarpaBleHUs U IEPCTIEKTUBBI Pa3BUTHS.
Buobesonacrnocmo.

Teopus 3B0JTIOIUA

Pa3Butre 3BOMIOMOHHBIX HJleH, 3BomonoHHast Teopust Y. lapeuna. CuHTeTHYeCKast TEOPHS IBOJIOLUH.
CBHUAETENBCTBA S3BONIOLUY KUBOU MPUPOIbl. MUKPO3BOJIOLMS U MaKpodBoroLus. Bug, ero kpurepuu. Iomymsius
— BJIEMEHTapHAas eJMHUIA YBOJIOIHH. [IBUKYIIIE CUITBI DBOJIOINH, UX BIMSIHAE HA TeHO(OH/] TTOMYJISIUH.
HarmpaBieHus 3BOJIIOLUH.

MHuoroo0pasue opraHu3MoB Kak pe3yJbTaT dBOMONWH. [[puHIHIEI KiTaccu(hUKaliy, CHCTEMATHKA.

Pa3BuTHe sku3Hu Ha 3emJe

I'unore3sl NPOUCXOKACHUS XKU3HU Ha 3emiie. OCHOBHBIE ATAIbl HBOJIIOIIMN OPTaHUYECKOr0 MUpa Ha 3eMIIe.

CoBpeMeHHBIE MTPEJICTABICHUS O IPOUCXOXKISHUH YelIOBeKa. DBOJIOIHUS YenoBeka (aHTpororenes). [[Bmkyme
CHJIBI aHTpoToreHe3a. Packl uenoBeka, ux MPOUCXOKACHNUE U €TUHCTRO.

OpraHu3MBbl H OKPY:KaloIas cpeia

[MpucnocoGieHrst OpraHU3MOB K JICHCTBHIO SKOJIOTHYECKHUX (DaKTOPOB.

buoreonenos. Jxocucrema. PazHoobpasue sxocucteM. B3anMoOTHOMIEHNUS TTOMYIISAINIA Pa3HBIX BUIOB B
skocucteMe. KpyroBopoT BelIeCTB U MOTOK SHEPTUU B SKOCUCTEME. Y CTOMUYUBOCTh U TMHAMHKA YKOCUCTEM.
[NocnencTeus BIUSHUS JESITETBHOCTH YelOBeKa Ha SKocucTeMbl. CoxpaHeHne OnopazHoo0pasus Kak OCHOBA
YCTOMYMBOCTH 3KOCUCTEMBI.

CrpykTypa 6uocdepsl. 3aKOHOMEPHOCTH cyliecTBOBaHUs Ouochepsl. Kpyeosopomul eewjecme 6 buocgepe.

I'moGanbHBIE aHTPOIIOTEHHBIE U3MEHEHUs B Orocdepe. [IpoOieMbl yCTOWYHBOTO Pa3BUTHSL.

Ilepcnexmugul pazeumust GUOIOCULECKUX HAVK.

IIpumepHBbIi nepedyeHb Ja00PATOPHBIX M MPAKTHYECKUX Pa0doOT (HAa BHIOOP yUHTEJIs)
NPUMEPHOI 0CHOBHOI 00pa30BaTe/IbLHOM MPOrPaMMbl CpeAHEro 001ero 00pa3oBaHus oT 28 HIOHA
2016 r. Ne 2/16-3:

1. Mcrionp30BaHne pa3InIHBIX METOJIOB TIPU H3YYCHUH OMOJIOTHIECKUX 00HEKTOB.

. TexHMKa MUKPOCKOIIMPOBAHHSI.

. I/I3yqu1/Ie KIJICTOK paCTeHI/Iffi 1 JKUBOTHBIX 110 MUKPOCKOIIOM Ha TOTOBLIX MHUKpONpCIapaTtax u uxX OIUuCaHuc.
. HpI/IFOTOBHeHI/Ie, paccMaTpuBaHUC U OTIMCAHUEC MUKPOIIPEIIAPATOB KJICTOK paCTCHI/IfI.

. CpaBHEHHE CTPOCHUS KIIETOK PACTCHUH, )KUBOTHBIX, TPUOOB M OaKTEPHH.

. I/I3yqu1/Ie JABUXKCHUA HUTOILJIA3MBbI.

. I/I3yqu1/Ie Ij1a3smMoJin3a 1 JCIJIa3MOJIn3a B KJIICTKAaX KOXKUIIbI JIyKa.

. I/ISYT-ICHI/IC q)epMeHTaTI/IBHOFO paciCIICHUA IMEPOKCH A BOAOPOJa B pAaCTUTCIIbHBIX U JKUBOTHBIX KJICTKaX.

. O6HapyxeHue 6eKOB, YTIEBOI0B, JUIHUIOB C TTIOMOILI0 KAUeCTBEHHBIX PEAKITHA.

10. Beinenenue JTHK.

11. 3yueHne KaTamuTUIECKOI aKTUBHOCTH (PepPMEHTOB (Ha MPUMEpPE aMUIa3bl MM KaTalla3bl).

O 03O L B~ Wi

5



12. Habmo/ieHre MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax.

13. M3ydeHne XxpoMOCOM Ha TOTOBBIX MHUKpOIIperapaTax.

14. V3yuenue ctaauii Meiio3a Ha TOTOBBIX MUKpPOIIpenaparax.

15. M3ydenne cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOTpEnaparTax.

16. Pemienne sneMeHTapHBIX 3a7a4 10 MOJICKYJISIpHON OMOJIOTHH.

17. BolsiBneHUE MPU3HAKOB CXO/ICTBA 3apObIIICH YellOBeKa U IPYTUX MO3BOHOYHBIX )KUBOTHBIX KaK
JTIOKa3aTeNbCTBO WX POJICTBA.

18. CocraBneHune 3JIeMEHTAPHBIX CXEM CKPCITHBAHMUS.

19. Pemienue reHeTHUECKUX 33]1a4.

20. M3yueHne pe3yabTaTOB MOHOTHOPHUIHOTO M TUTHOPHUTHOTO CKPEIIUBAHUS Y APO30(IITBL.

21. CocraBneHune 1 aHAIIA3 POJTOCIOBHBIX YEJIOBEKA.

22. VzyueHne n3MEHUYMBOCTH, TIOCTPOCHUE BAPUALIMOHHOTO Psia M BApUALIIOHHON KPUBOH.

23. Onucanue (heHOTHIIA.

24. CpaBHEHHE BUA0B TI0 MOP(HOIOTHIECKOMY KPUTEPHIO.

25. Onucanue MpUCIOCOOIICHHOCTH OPraHU3Ma U €€ OTHOCHTENBHOTO XapakTepa. BrisiBinenue npucnocoOneHui
OpPraHU3MOB K BIMSHUIO PA3IMYHBIX KOJIOTHIECKUX (HaKTOPOB.

27. CpaBHEHHE aHATOMHUYECKOTO CTPOCHHS PACTEHUI Pa3HBIX MECT OOUTAHUS.

28. Metonbl m3mMepeHus PakTOpPOB CPeabl OOUTAHMUSL.

29. M3yueHne SKOIOrMYeCcKUX aJanTaluil yenoBeka.

30. CocTaBieHue NUILIEBBIX LEMEH.

31. U3yueHue u onucaHue 3KOCUCTEM CBOEH MECTHOCTH.

32. MoaenupoBaHue CTPYKTYP U MPOLECCOB, MPOUCXOASIINX B SKOCHCTEMAX.

33. OueHka aHTPONIOTEHHBIX U3MEHEHH B IPUPOJIE.

Ta6auna pacnpeaenenus yacos 10 kiaace

No Pazpen KomnuectBo yacos
Beenenue 2
1. Paznen 1. buonorus kak Hayka. 5
MeTo bl HAayYHOTO TO3HAHUS
2. Paspnen 2. Kierka 20
3. Paznen 3. Opranusm 38
3aKiIoueHue 1
Pe3epBHOE BpeMms 2
Wroro: 68

Tadauua pacnpeaenenus yacos 11 kiaace

No Paznen KonuuecTBo yacos
Beenenue 1
1. Paznen 1. Bun 36
2. Paznen 2. DKOCHCTEMEI 20
3aKaoueHue 1
PezepBHOE Bpems 10
Uroro: 68

3. TemaTuueckoe IJIaHUpPOBaHUE C ONIPEACJICHUEM OCHOBHBIX BUOB y‘lCﬁHOﬁ AEATCJIBbHOCTH

OcHOBHBIE
Paznen, rema. Kon-Bo wacoB. OcHOBHOE XapaxkTepucTrKa yIeOHOH HaIlpaBJICHUs
COJIep’KaHue 110 TEMaM JEATENBHOCTH yUaluxcs BOCIIUTATENbH
oM
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JCATCIIBHOCTHU

10 kiaace

BsegeHue: ponb 6uonornn B opmmpoBaHUM COBPEMEHHOIN KapTUHDI
MUpa, NPAKTMYECKoe 3HaYeHne 6MoNorMuecknx 3HaHui (2 u)

Paspgen 1. Buonorua Kak Hayka. Metoabl HaydyHOro nosHaHma (5 u oy
7,8
]
1.1. KpaTtkaa ucropua passutusa OnpepnenatoT NOHATUA, GOpMUPYEMbIE B XOLE U3YYEHUA TEMbI.
6uonoruun. Cuctema 6MoNOrMYECcKmUX Hayk O6bAcHAT ponb 6uosornm B GOpMUMPOBAHUN HAYy4YHOTO
(2y) MMpPOBO33peHna. OLLeHNBAIOT BKAAA PA3INYHBIX YYeHbIX-
OBBEKT U3Y4EHUA BUONOTUU — KUBasA 61010108 B pa3BUTUE HayKK BMoNOrMKM, BKAAL BMONOrMyYecKunx
npupoga. Kpatkas uctopus passutus TEeopui B GOpMMpPOBaHME COBPEMEHHO
6uonormn. Ponb buonornyeckmnx Teopm[‘}'], €CTeCTBEHHO-Hay4 HOWM KapTUHbI MUpa. YcTaHaBAMBAlOT CBA3U
Mﬂ'e[}i, rmnoTtes B d)opMMpOBaHl/IM 6uonornu c APYrMMU HayKamu. anBOAﬂT npumepsbl
cospemeHHoﬁ ec-rec-rBeHHo-Haquoﬁ KapTWHbI COBpPEMEHHDbIX Hal'lpaB/'IeHMi;I 8 6Guonornm n onpeaenarT nx
mupa. 3afauu 1 npegmeTbl n3yyeHua. FotTosaTt
Cuctema 61ONOMMYECKMX HayK. CoBpemMeHHble | COOBLeHA (Aoknaabl, pedepatsl, NpeseHTaumum) o Bknaae
Hanpae/ieHuA B 6uonornu BblAaOWMNXCA Y4YEHbIX B pa3Butne 6uonoruu.
PaboTatoT ¢ 3neKTpoHHOM dopmoit y4ebHMKa
1.2. CywiHOCTb ¥ CBOMCTBA }KMBOro. YPoBHU | Onpeaenatot NoHATUA, popmmpyemble B XO4e U3y4YeHNA TEMbI.
OpraH13aumm }X1BOI MaTepuu. BbloenAtoT cyllecTBEHHbIE MPU3HAKM KMUBOW NPUPOabI U
Buonornyeckme cuctembl Kak npegmer 61ONOrNYECKUX CUCTEM (KI'IETKI/I, OopraHnama, snga,
M3yyeHuA 6uonorumn. MeTOAbl 6uonorun (3 3KOCVICTEMbI). XapaKTepVBleT OCHOBHbIE CBOCTBA }KMBOTO.
u) O6DBACHAT OCHOBHbIE MPUYMHbBI 3aTPYAHEHWA, CBA3AHHBIX C
CYLLHOCTb M3HN. OCHOBHbIE CBOTICTBA onpeseneHnem NOHATUA «KU3Hb». OBBACHAIOT Pa3NNYMA U
KMBOM MaTepuu. MunBas Npuposa KaK €OUHCTBO KUBOM U HEXKUBOM Npupoabl. MprUBOAAT NpUMeEpbI
CNIOKHOOPFaHM30BaHHasA MepapXMyecKan CUCTEM PA3HOro YpPOBHS opraHusauuu. Mpusoaar
CUCTeMa, CYLLeCTBYIOWLan B NPOCTPAHCTBE [J0Ka3aTeNbCTBa YPOBHEBOWM OpraHu3auum
1 BO BpeMeHM. BUONOrMYecKne cUcTEMb. W 3BOJIIOLMK XKUBOM Npupoabl. ONpeaenstoT OCHOBHbIE
OCHOBHbIe YPOBHM OPraHM3aLMm KUBOM METO/AbI MO3HAHNA
maTepuu. MeTozbl NO3HaHMA KMBOI Npupoap! | KYBOW Mprpoapi. [OTOBAT Npe3eHTaLM IO UAK CTEHA, Ha TeMY
«CoBpemeHHoOe Hay4yHoe 060py0BaHME U ero posb B
peleHnn BUONOrMYECKMX 3a4au».
PaboTatoT c unntoctpaumamm yuebHuka.
PaboTatoT ¢ 3neKTpoHHOM dopmoit yyebHMKa
Paspen 2. Knetka (20 u) 1, 2, 3,4, 5,
6,7,8

2.1. Uctopua nsyuyeHma knetkn. KnetouHas
Teopua (2u4)

Pa3BuTUE 3HAHWUIA O KneTKe. PaboTbl

P. T'yka, A. BaH JleBeHryka, K. bapa,

P. BpoyHa, P. Bupxosa.

KnetouyHasa Teopua M. WnengeHa

n T. LWeaHHa. OCHOBHblE NONOXKeHMUA
COBPEMEHHOM KNETOYHOM Teopuu.

Ponb KnetouHow Teopumn B GOpmMMpPOBaHUM
CcoBpeMeHHOM

ecTecTBEHHO-Hay4YHOM KapTUHbI MUPa.
MeTogap! uuTonorum

OnpenenaoT NOHATUA, GOPMUPYEMBIE B XOLE U3YYEHUA TEMBI.
OnpeaensaoT NpegMeT, 33434 U METOAbl UCCNef0BaHUSA
LUTO/IOTUM KaK HayKKU. XapaKTepusytoT coaepikaHue
KJ€TOYHOM Teopum.

O6BACHAIOT BKNAZ, KNETOUYHOM Teopum B GopMUpoBaHMNe
COBPEMEHHOW eCTECTBEHHO-HAaYYHOW KapTUHbI MMPa; BKAAL,
YYeHbIX — uccnepoBaTenell KNeTkn B passuTme
6uonorvyeckoit Hayku. MpPUBOAAT AOKa3aTeNbCTBA POACTBA
KMBbIX OPraHM3MOB C UCMOJ/Ib30BAHNEM MOIOKEHUIA
K/IETOYHOMN TeopUMn. AHANN3UPYIOT U CPABHMUBAIOT OCHOBHbIE
MeToabl

UMUTONOTUM.

PaboTatoT c uanocTpauuamm yuebHuka.

PaboTatoT ¢ 3n1eKTpoHHOM dopmoit yyebHMKa

2.2. XuMH4eCcKuii cocTas KieTku (8 u)
EAMHCTBO 3/1EME@HTHOIO XMMMUYECKOro
COCTaBa KMBbIX OPraHM3MOB KaK
[,0Ka3aTeIbCTBO eANHCTBA MPOUCXOXKAEHMA
KMBOW NpUpoAabl.

O6UHOCTb XMBOW M HEXMBOW NPUPOAbI

Ha YPOBHE XMMMUYECKNX 3/IEMEHTOB.
OpraHoreHbl, MaKpO3/1eMEHTbI,
MWKPO3NEMEHTbI, YIbTPAMUKPOINEMEHTbI,
WX POJb B KMU3HEAEATe/IbHOCTU KNETKU U

OnpegaensatoT NoHATUA, opMUpPyeMble B XOA4E U3YYEHMUS TEMbI.
MpPMBOAAT AOKa3aTeNbCTBA (aprymeHTaLmMio) eauHCTBA KMBOM
N HEXMBOM NPUPOAbI Ha NPUMEPE CXOACTBA UX XMMUYECKOrO
cocrasa.

CpaBHMBAOT XMMUYECKUIA COCTAB T/ }KMBOM U HEKMBOIA
NPMpPOAbl U AeNaloT BblBOAbl HA OCHOBE CPABHEHUA.
XapaKTepm3yoT 0cO6eHHOCTU CTPOEHMsA, CBOCTBA M POJib
HEeopraHMYeCcKMxX U OPraHNYECKUX BELLECTB, BXOAALLMX B COCTaB
MBbIX OPraHM3MOoB. YCTaHaBAMBAIOT MPUUNUHHO-
CNIeICTBEHHbIE CBA3N MEXKAY XMMUYECKUM
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opraHMama. HeopraHuyeckue BeLLecTsa.
Boza Kak Koblbenb BCEro *MBOTO,
0COBEHHOCTU CTPOEHUA U CBOMCTBA.
MwuHepanbHble conu. 3HauyeHne
HEOPraHNYEeCKUX BELLLECTB B XKU3HU KIETKU U
opraHuama. OpraHuyecKkue BewecrTsa —
CNOXHble yrnepoacoaepalime coeguHeHns.
HuskomonekynapHole n
BbicOKOMONEKyNApHblE OpraHuyeckme
BewecTsa. /lunuabl. Yrnesoapl:
MOHOCaxapuabl, noancaxapuabl. benku.
HyknenHosble kucnotbli:AHK, PHK. YaBoeHune
monekynbl JHK B kKneTke. MpuHunnuanoHoe
CTPOEHME M POJIb OPraHMYECKUX BELLLECTB B
KNeTKe 1 B OpraHM3me YyenoBekKa

CTPOEHMEM, CBOMCTBaMM U GYHKLUMAMM BELLECTB Ha OCHOBE
TEKCTOB M PUCYHKOB y4YebHMKa. MpuBoaaT npumepsl
YrNeBoaoB, IMNUAoB, 6e/K0B, HYKEUHOBBIX KUCIOT U ApYruX
OpPraHUYeCcKMX BELLECTB, BXOAALMX B COCTaB OPraHM3MOB, MecT
NX NOKaNn3auum n 6MoNorMyeckol poau.

PaboTatoT ¢ nantocTpauuamm yuebHuka.

PewatoT 6uonormyeckme 3afaum.

BbInonHAT NabopaTopHble, NPaKTUYECKMe 1
uccnepoBatesibckue paboTbl Mo U3ydyaemon Teme.

PaboTatoT ¢ aneKkTpoHHOM dopmoit y4ebHMKa

2.3. CTpoeHMe 3yKapnuoTUyYecKoi

M NPOKapUOTHUUYECKOM KNEeTOK (6 4)
KnetouyHasa membpaHa, uMtoniasma,
A4p0. OCHOBHbIE OPraHOUAbI KNETKU:
3HAON/a3mMaTUYecKas ceTb, annapar
FoNbAXKM, TM30COMbI, MUTOXOHAPWMU,
nnactuapl, pubocomoi.

®YHKUMKN OCHOBHBIX YacTel U opraHona0B
KneTkn. OCHOBHbIE OT/IMYUS B CTPOEHUM
YKMBOTHOM N PaCTUTENbHOM KNETOK.
Xpomocombl, Ux cTpoeHue 1 GyHKLUN.
KapuoTun. 3HayeHne NoCcTOAHCTBA

yncna u Gopmbl XPOMOCOM B K/IETKAX.
MpokapnoTuyeckas knetka: popma,
pa3smepbl. PacnpocTpaHeHue 1 3HaYeHue
6akTepuit B npupoge. CtpoeHne
6aKTepuanbHOM KNETKU

OnpegaensatoT NOHATUA, opMUpyeMble B XOA4E U3YYEHUS TEMbI.
XapaKTepu3sytoT KNETKY KaK CTPYKTYPHO-GYHKLMOHANbHYIO
eanHuLy

KMBOTO. BblAENAIOT CyLLeCTBEHHbIE NPU3HAKU CTPOEHUSA
KJeTKW, ee OpraHounzos, AApa, MembpaHbl, XPOMOCOM,
[OALEPHbIX U AAEPHBIX KNETOK, KNETOK PACTEHUM, }KUBOTHbIX U
rpnbos. CpaBHMBAOT 0COBEHHOCTH

CTPOEHUA JOAAEPHBIX U ALEPHbIX KNETOK, KNETOK pacTeHui,
YKMBOTHbIX U TPMBOB U A,eNatoT BbIBOAbI HA OCHOBE CPAaBHEHMWA.
YCTaHaBAUBAOT NPUYNHHO-CNEACTBEHHbBIE CBA3U MEXAY
cTpoeHveM U GYHKLUUAMMU BUONOTUYECKMX CUCTEM Ha NpUmepe
KNETKW, ee OPraHoOWUAOB U BbIMONHAEMbIX UMW GYHKLMIA.
PaboTatoT ¢ unntocTpauuamm yuebHuka.

MoNb3ytTCA LUTONOrMYECKOM TEPMUHOIOTUEN.
O60cHOBbIBAOT Mepbl MPODUNAKTUKN BaKTepUanbHbIX
3ab6os1eBaHU.

BbINo/HAOT 1abopaTopHblE, NPAKTUYECKME U
uccaenoBaTeNbCckme paboTbl No M3yvaemoi Teme.

PaboTatoT ¢ 3neKTpoHHOM dopmoit y4ebHMKa

2.4. Peanusauua HacnepacTBeHHOM
umHdpopmaumm B Knetke (2 u)

OHK — HocuTenb HacneacTBeHHOM
nHbopMaumm. FeHeTUYECKMI KoL, ero
cBoicTBa. l'eH. BuocuHTes 6esnka

OnpenensatoT NOHATUA, GOPMUPYEMBIE B XOLE U3YYEHUA TEMBI.
BolaensaoT dyHAaMeHTabHbIN NpoLecc B 6MO0rMYecKmx
cucTtemax — peanusauuio MHGopMaLun B KneTke.

BblZenAoT CyLLecTBEHHbIE MPU3HAKM FeHETUYECKOTO KOoAa.
Onu1CbIBAOT M CPAaBHUBAIOT NPOLLECCHI TPAHCKPUMLUAN 1
TpaHCAALMM.

O6DBACHAIOT POJib BOCNPOU3BEAEHUA U Nepeaaymn
HacnencTBeHHOM MHPOPMaLUK B CYLLLECTBOBAHUM U Pa3BUTUU
YKM3HU Ha 3emne.

PewwatoT 6uonoruueckme 3agauu.

PaboTaloT ¢ unntocTpaumamm yuebHmka.

PaboTatoT ¢ 3neKTpoHHOM dopmoit yyebHMKa

2.5. Bupycbl (2 u)

BMpYCbl — HEK/IETOYHAA GOPMa KU3HMK.
OCco6EHHOCTM CTPOEHUA Y PA3MHOXKEHUS,
3HayeHMe B NPUPOAE U KU3HM YesioBeKa.
Mepbl NPOGUAAKTUKM pacnpoCcTpaHeHNs
BUPYCHbIX 3a60n1eBaHnit. Mpodunaktrka
Cnnaa

OnpeaenstoT NOHATUA, OpMUPYEMbIE B XO4E U3YYEHUS TEMbI.
BblZeNAT CyLLecTBEHHbIE MPU3HAKM CTPOEHUA U X KU3HEHHbIX
LMKNOB BUPYCOB. XapaKTepu13yIoT pO/ib BUPYCOB Kak
BO36yauTenei 6one3Hel U Kak NepeHOCYMKOB reHeTUYECKOoM
nHdopmauun. O60CHOBbIBAIOT MepbI

NPoPUNAKTUKM BUPYCHbIX 3ab0NeBaHUN.

HaxopsaT nHbopmaumio o BUpycax U BUPYCHbIX 3a60/1eBaHUAX B
Pa3/INYHbIX UCTOYHWMKAX, aHAIM3MPYIOT U OLEHMBAIOT €€,
WHTEePNpeTUPYIOT U NPEeACTaBAAIOT B PasHbiX Gopmax (Tesucsl,
cooblueHne, penopTa, aHaIMTUYecKas cnpaska, pedepart,
0630p, noptdoano).

PabotatoT c nanocTpaunamm yuebHuka.

PaboTatoT ¢ 3n1eKTpoHHOM dopmoit yyebHMKa

Pasgen 3. OpraHusm (38 u)

1, 2, 34, 5,
6,7,8




3.1. OpraHsm — eguHoe uenoe.
XusHepeaTenbHoOCTb M perynauma
¢yHKUMiI opraHusma (1 u)
OZHOK/ETOYHbIE U MHOTOK/IETOYHbIE
opraHu3mbl. KOSIOHUW OAHOKNIETOUHBIX
opraHM3moB. Xu3HepeATeNbHOCTb

n perynauma GyHKUMIA opraHMama

OnpeaensatoT NoHATUA, opmUpyemble B XOAe U3ydYeHUs
TeMbI. BblAeNAoT CyLLEeCTBEHHbIE NPU3HAKMU OLHOKNETOUHbIX U
MHOTOK/IETOYHBIX

opraHvamos. CpaBHMBAIOT OAHOKNETOYHbIE, MHOTOK/IETOYHbIE
OpraHM3mbl

N KOJIOHUW OAHOK/IETOUYHBIX OPFraHU3MOB U A,eNatoT BbIBOAbI HA
OCHOBE CPaBHEHMUSA.

OnpeaenstoT OCHOBHbIE NMPOLECChI, XapaKTepHble A/ KUBbIX
opraHvamos. CpaBHMBAOT NPOLLECCHI PEryAALUN B
PacTUTE/IbHbIXWU XMBOTHbIX OpraHu3max. MpuBoaAAT Npumepbl,
NOATBEPKAAOLWME, YUTO FOMEOCTas ABNAETCA SUHAMUYECKUM
paBHOBecUEM.

PaboTatoT ¢ aneKkTpoHHOM dopmoit y4ebHMKa

3.2. O6MmeH BelLeCTB M NpeBpaLleHue
aHepruum (4 u)

JHepreTUyecknii obmeH — COBOKYNHOCTb
peakLuMii paclenneHmnn CNoXKHbIX
OpPraHUYeCcKMX BELLLECTB.

OcobeHHOCTH aHepreTMyeckoro obmeHa

y rpnboB u 6akTepuii.

Tunbl NUTaHUA. ABTOTPOOLI U reTepoTpodbl.
OcobeHHOCTN 06MeHa BELLECTB Y }KMUBOTHbIX,

pacTeHuit n 6akTepuid. Mnactmyeckuii obmeH.

doTocnHTE3. XEMOCUHTE3

OnpepenatoT NOHATUS, GOpMUpPYEMbIE B XO4E U3YYEHUA TEMbI.
XapakTepusyioT pyHAaMeHTaNbHble NPOLLeCcChl B
6M010rMYECKMX cUCTeMaXx — OBMEH BelLecTs 1 NpeBpaLleHme
3Heprun. BolgenatoT cylecTBeHHble

NPU3HaKM NPOLECCOB KU3HEAeATeIbHOCTU KNETKMU.
CpaBHMBAIOT NNACTUYECKUIA U SIHEPreTUYeCcKnii obmeH K
[AenaloT BbIBOAbI Ha OCHOBe cTpoeHus. CpaBHUBaAOT
OpraHM3mbl NO TUMY NUTaHWUA U 4eNaloT BbIBOAbI HA OCHOBE
cpaBHeHwuA. PacKkpbiBaloT 3HaYeHne GpoTocMHTesa.
XapaKTepusyloT CBETOBYHO M TEMHOBYIO pa3bl pOTOCMHTESA.
PacKpblIBalOT 3HAYEHME XEMOCKHTE3a.

PaboTaloT ¢ unntocTpaumamm yuebHuKa.

PelwatoT 6uonormyeckme 3agauu.

HaxopAaT nHdopmaumio No n3y4aemoi TeMe B PasINYHbIX
WCTOYHMKAX, aHAIM3NPYIOT M OLLEHUBAIOT ee, MHTePNpPeTUpPYIoT
W NpeacTaBAAoT

B pa3HbIX popmax (Tesncbl, cooblieHMe, penopTax,
aHanMTUYeCcKan cnpaBeka, pedepart, 0630p, NopTPoamno).
PaboTaloT ¢ a1eKTpOoHHOW hopmoit yuebHMKa

3.3. PaamHoxeHue (9 u)

JeneHune kKnetkn. U3HEHHbIN LUKA KNETKU.
MuTO3 — OCHOBa pPOCTa, pereHepauuu,
pa3suTMA U 6ecnosoro pasmHoOKeHUA.
PasmHoeHue: becrnosioe 1 NoioBoeE.

Tunbl 6ecnonoro pasmHoXKeHus.

MNonosoe pasmHoxkeHne. ObpasoBaHue
NnosoBbIX KNeTok. Meinos.

OnnoAoTBOPEHME Y }KUBOTHbIX

W pacTeHnin. buonoruyeckoe 3HavyeHune
onnopoTBopeHuA. MICKycCTBEHHOE onblaeHne
Y pacTeHui 1 oNN0A0TBOPEHUE Y XKUBOTHbIX

OnpenenatoT NOHATUA, GOpPMUPYEMBIE B XOLE U3YYEHUA TEMbI.
Bbl4enAoT cyllecTBeHHbIe MPU3HAKM NpoLecca geneHusa
KNETKU. XapaKTepu3yoT B1MoNornyeckoe 3HayeHme u
OCHOBHbIe ¢$a3bl MUTO3a, UCNOJIb3Ys PUCYHKM y4eBHUKA.
Bbl4eNAoT CylLecTBeHHbIE MPM3HAKM NPOLEeccoB
Pa3MHOMKEHUA U ONNIOL0TBOPEHUA.

OnucbIBatOT CNocobbl BEr€TaTUBHOIO PAa3MHOMKEHUS.
MpUBOAAT NPMMEPLI OPraHN3MOB, Pa3MHOMKatoLWMXCA
6ecnosibiMm 1 No0BbIM

nyTem. XapakTepusyoT 61Mosormyeckoe 3HaveHve

M OCHOBHble pasbl Meio3a, UCNOob3yA PUCYHKU yYebHMKa.
XapaKTepu1sytoT cTagun 06pa3oBaHUA NOAOBbLIX KAETOK Y
YKMBOTHbIX,

MCNonb3ya cxemy yyebHumKa.

O6bACHAIOT BUONOTNYECKYIO CYLLHOCTb ONI0A0TBOPEHMA.
XapaKTepu3yrT 0CO6EHHOCTU ABOWHOIO ONJI0AOTBOPEHUSA Y
pacTeHui.

OnpeaenatoT 3HaYeHNe UCKYCCTBEHHOMO ONN0A40TBOPEHUA.
CpaBHMBAIOT MUTO3 M Mei03, ANLLEKNETKN U CepmaTo3onapl,
cnepmartoreHes u oBoreHes, nonosoe u becnosoe
Pa3MHOMEeHWe 1 AeNatoT BbIBOAbI HA OCHOBE CPaBHEHMS.
PaboTaloT c unntocTpaumamm yuebHuKa.

PelwatoT 6uosormyeckme 3agauu.

YyacTBylOT B AUCKYCCUU MO U3y4aemMol Teme.

PaboTatoT ¢ 3n1eKTpoHHOW dopmoit yyebHMKa

3.4. UupmBupyanbHoe passuTme
opraHuamoB (oHToreHes) (4 u)

Mpamoe 1 HenpAaMoe pasBuTHE.
IMOBPUOHANBHbBIM U NOCTIMOPUOHANBHbIN
nepuoabl pa3suTma. OCHOBHbIE 3Tanbl

OnpegaensatoT NoHATUA, oOpMUpPYEeMbIe B XOA4E U3YYEHUS TEMbI.
XapaKTepu3sytoT nepuobl oHToreHesa. OnNucbiBaloT
0CO6EHHOCTM MHAMBUAYAbHOTO Pa3BUTUA YENOBEKA.
OueHunBaloT BAMAHUE GaKTOPOB BHELWHEW cpeabl Ha pa3BuTue
3apoabiwa. O6bACHAIOT OTpULATENbHOE BAUAHME aNKOros,
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ambpuoreHesa.

MpPUYNHBI HapYyLWEHUI Pa3BUTUA OPraHU3Ma.
OHTOreHes yenoBeKa. PenpoaykTmeHoe
3[,0p0OBbE; €ro 3HaYeHne gns byaywmx
NOKOJIEHWU Ntoaen.

MocneacTBua BAUAHUA aNKOTONA,
HUKOTMHA, HAPKOTUYECKUX BELLEecTB

Ha pasBUTUE 3apOoablllia YeNoBeKa.
Mepuopbl NOCTIMBPUOHANBHOTO

pasBuTUA

HWKOTMHA, HAPKOTUYECKMX BELLECTB HA Pa3BUTUE 3apoablla
YeNIoBEeKa; NPUYMHbI HAPYLIEHWIA PAa3BUTUA OPraHU3MOB.
AHaNM3MPYIOT U OLLEHWBAIOT LieNIEBbIE U CMbIC/IOBbIE YCTAHOBKM
B CBOWMX AEMCTBUAX U NMOCTYMNKax Mo OTHOLLEHWIO K CBOEMY
34,0PO0BbIO, NOCNEACTBUA BANAHMA GpAKTOPOB pPUCKa Ha
340pOBbE.

060CcHOBbIBAOT Mepbl MPOGUNAKTUKMN BPELHbIX NPUBbIYEK.
CpaBHUBaAOT SMOPMOHANBbHBIN U NOCTIMOPUOHANBHbBIN
nepvoabl UHAUBUAYANbHOTO Pa3BUTUA, MPAMOE U HENPAMOE
pa3BUTME 1 [eNatoT BbIBOAbI HA OCHOBE cpaBHeHUsA. Onupasch
Ha 3HaHMSA, NONyYEHHbIE NPU U3YYEeHUUN NPeabIayLMX KYpPCOB
6MON0rMK, NOBTOPAIOT }KUSHEHHbIE LMK/l Pa3HbIX
OpraHM3moB.

PaboTatoT ¢ ManCTpaunamm yyebHumKa.

PaboTatoT ¢ 3neKTpoHHOM dopmoit y4ebHMKa

3.5. HacnheactBeHHOCTb

M U3MeH4YUnBOCTb (15 u)
HacneacTtBeHHOCTb M USMEHYNBOCTb

— CBOWCTBa OpraHn3ma. FeHeTUKa

— HayKa 0 3aKOHOMEepPHOCTAX
HacneaCTBEHHOCTM M U3MEHUYMBOCTMW.

. MeHAenb — OCHOBOMONOXHUK
reHeTUKN. 3aKOHOMEPHOCTU HacNea0BaHUA,
YCTaHOB/IEHHblE . MeHpenem.
MoHornbpugHoe ckpelymBaHme.

MepBbIit 3aKOH MeHaensa —

3aKOH A4OMMHMpPOBaHMA. BTopon

3aKOH MeHzena — 3aKOH paclLenneHums.
3aKOH YMCTOTbI rameT. JurnbpuaHoe
CKpelmBaHue. TpeTuin 3akoH MeHzens
— 3aKOH He3aBUCUMOTO

HacnepoBaHuA. AHanunsupyoulee
CKpelimBaHue.

XpoMocomHanA Teopua HacNeaACTBEHHOCTU.
CuenneHHoe Hacnea0BaHMe NPU3HAKOB.
CoBpemeHHble NpeaCcTaB/leHNA O TeHe U
reHome. BsaumogencremereHos.
leHeTnKa nona. NonoBbie XPOMOCOMbI.
CuenneHHoOe € N0/IOM Hac/eaoBaHMe.
3aKOHOMEPHOCTN N3MEHUYNBOCTMU.
HacneacteseHHadA n HeHacneaCTBEHHAA
nM3MeH4MBoCTb. MoandpuKaunmoHHasa
M3MEHYMBOCTb.

KombunHaT1BHaA U MyTaLWOHHaA
n3mMeH4MBoCTb. MyTaumn. Tunbl myTaumii.
MyTareHHble paKTopbl.

3HaYeHMe reHeTUKN oA MeauLLUHbI.
BanaHue myTareHoB Ha OpraHu3m
yenoseKa. HacnepcreeHHble 6onesHu
YeNoBEKa, UX MPUUYUHDBI U NPOPUNAKTUKA.
3TnYecKkune acnekTbl B 061aCTU MefULMHCKON
reHeTUKm

OnpepenatoT NOHATUA, opMUpPYyEMbIE B XOAE U3YYEHUA TEMDI.
OnpeaenatoT OCHOBHbIE 33Za4M COBPEMEHHOMN FrEHETUKN.
XapaKTepuayloT cofepKaHme 3aKOHOMepPHOCTEN
Hacnef0BaHMA, YCTaHOBNEHHbIX

. MeHaenem, XpOMOCOMHOW TEOPUU HACNEACTBEHHOCTH;
COBPEMEHHbIX NPeACcTaBAEHNN O TEHE N TeHOME,
3aKOHOMEpPHOCTEN

N3MEHYMBOCTU.

Ob6bAacHsatoT BKNag . MeHaensa u gpyrux y4eHbix B passuTune
61OoNOrMYEeCcKon HayKn, 3Ha4YEeHME YCTaHOBNEHHbIX UMM
3aKOHOMepHOoCTeM

B pOPMMUPOBAHUN COBPEMEHHOM eCTECTBEHHO-HAYYHOM
KapTUHbI MUPA; NPUYUHBI HACNEACTBEHHbIX U
HeHacNeACTBEHHbIX U3MEHEHWIA.

MpuBOAAT AOKa3aTeNbCTBA POACTBA KMBbIX OPraHM3MOB Ha
OCHOBE MOJIOXKEHWNN FEHETUKMW.

MoNb3ytoTCA reHETUYECKOWM TEPMUHONIOTUEN U CUMBOIMKON.
PeluatoT anemMeHTapHble reHeTUYecKne 3a4aun.

CoCTaBANAIOT 3N1EMEHTapPHbIE CXEMbI CKPELLMBAHMUS.
BbIABAAIOT UCTOYHUKM MYTareHOB B OKpY»KatoLen cpeae
(KocBeHHO).

MpoBOAAT 3ieMeHTapHble BUONOTNYECKUE UCCIEL0BAHUA U
[,EeNatoT BbIBOAbI HAa OCHOBE MO/YYEHHbIX PEe3y/1bTaToB.
O6DBACHAIOT BANAHME MyTareHOB Ha OPraHM3M YeJlI0BEKa,
BO3HMKHOBEHWE HaC/eACTBEHHbIX 3a60n1eBaHMA, MyTaLWiA.
YcTaHaBauBaloT

B3aMMOCBA3b reHOTMMNA YeI0BEeKa M ero 340poBbA. OueHnBatoT
3Ha4YeHue 380poBOro ob6pasa *KM3HU Kak Hanbonee
addeKkTMBHOrO metosa NPodUNAKTUKN HacNeaCTBEHHbIX
3ab6071eBaHMiA. XapaKTepusyoT posib MegUKO-TeHEeTUYECKOro
KOHCY/IbTUPOBAHWA ANS CHUMKEHUS BEPOATHOCTMU
BO3HMKHOBEHMA HAaC/NeACTBEHHbIX 3a601€BaHNA.
O6Cy»KAatoT 3TUYECKME acneKTbl B 061aCTU MEANLMHCKOM
reHeTUKM.

PaboTatoT ¢ ManCcTpaunsamm yyebHmKa.

PelwatoT 6uosormyeckme 3agauu.

HaxoaAat nHpopmauuto no nsyyaemom Teme B pasinMyHbIX
WCTOYHMKAX, aHAaNU3NPYIOT U OLEHMNBAIOT €€, MHTEPNPETUPYIOT
W NpeacTaBnaoT

B pa3HbIX popmax (Tesucsl, coobuieHme, penopTax,
aHaNUTUYECKas cnpasKa, pedepat, 063op, nopTdoano).
BbINo/HAIOT NabopaTopHble, NPAKTUYECKME U
nccaenoBaTeNbCckme paboTbl No M3yvyaemMol Teme.
PaboTatoT ¢ 3n1eKTpoHHOM dopmMoit yyebHMKa

3.6. AomecTuKauma. OCHOBbI ceneKkyumn.
buoTtexHonorusa (5 u)
JomecTuKauma 1 cenekuma: OCHOBHble

OnpepnenaloT NOHATUA, POpMUPYEMbIE B XOZE U3YHEHNA TEMBI.
OnpepnenaioT rnaBHble 334341 M HanpaB/JeHNA COBPEMEHHOM
cenekumn. XapaktepusytoT Bkaag H. . Basunosa B passutune
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METOAbl U SOCTUKEHUS.
leHeTMKa — TeopeTUYecKas OCHOBa
cenekummn. Cenekums. YueHme H. N. Basunosa
0 UeHTpax MHOroobpasus

N NMPOUCXOXKAEHWUS KYNbTYPHbIX PACTEHWUA.
OCHOBHble MeToAbl cenekunn: rubpmnamnsaums,
WCKYCCTBEHHbIN OTHOP.

OCHOBHbIe AOCTUXEHNA N HanpaBieHUs
Pa3BUTUA COBPEMEHHOM CeNekumu.
BrnoTexHonorma: 4OCTUXKEHNA N NEPCMEKTUBDI
passutua. leHHaa

WHXeHepua. KnoHnpoBaHue. NeHeTUYECKH
MOAMOULMPOBAHHBIEOPTAaHN3MbI. ITUYECKME
acneKTbl Pa3BMUTUSA HEKOTOPbLIX UCC/IeL0BaHUM
B 6MOTEXHOI0TUK (KNOHMPOBAHME YeN0BeKa)

6uonornueckoi

HayKu. OLLeHWNBAIOT LLOCTUKEHUA U NEPCNEKTUBbI
oTeyecTBEHHON U MUPOBOM

cenekuuu.

XapaKTepumsyoT MeToabl ceNekLMOoHHOM paboTbl. CpaBHUBAOT
[OMECTUKALLMIO U CeNEKLLMIO, MacCoBbIM U UHAMBUAYANbHbIN
oTtbop.

Bbl4ensatoT cyLecTBEHHbIE NPU3HAKK Npouecca
WCKYCCTBEHHOTO 0THOPA.

Cobu1patoT M aHaNM3UPYIOT MHHOPMALLMIO O AEATENBHOCTH
MECTHbIX CENIEKLMOHHbIX LLEHTPOB U CTaHLMIA, CEMEHHbIX
X03ACTB, COPTOMCNbITATE/IbHbIX Y4aCTKOB U Ap.

OLEHMBAIOT AOCTUMKEHUA U NEPCMEKTUBbI PA3BUTUA
COBPEMEHHOW BMOTEXHONOTMWN. AHANU3UPYIOT U OLEHNBAIOT
3TMYECKME acMEeKTbl HEKOTOPbIX UCCeA0BaHWIA B 06/1aCTH
6uoTexHonormu.

PaboTaloT ¢ uanCcTpaunamm yyebHumKa.

Haxoaat nHpopmauuto No nsyyaemomn TeMe B pasINYHbIX
WCTOYHWMKAX, aHa/IM3UPYIOT U OLLEHMBAIOT €, UHTEPNPETUPYIOT
W NpeacTaBnsioT

B pa3HbIX popmax (Tesanchbl, coobLieHme, penopTax,
aHaNUTUYeCKan cnpaska, pedepat, 0630p, nopThonno).
BbINO/HAIOT NpaKTUYECKUe 1 uccnenosaTesibckue paboTbl No
n3y4yaemomn Teme.

PaboTatoT ¢ aneKkTpoHHOM popmoit y4ebHMKa

3aknioueHue (14)

PesepBHOe Bpema — 2 4

11 xnacc

BeepgeHue (1 4)

Paspen 1. Bug (36 u)

1) 2’ 3’41 5’
6,7,8

1.1. UcTopusa 3BONIOLUOHHDbIX MAEN
(74)
McTopurA 3BONOLMOHHBIX Uaen.
Passutue 6uonoruun B L0AapBUHOBCKUI
nepuog. 3HayeHue pabot
K. InHHes, yueHna XK. b. Jlamapka,
Teopumn XK. Kiosbe. MNpeanocbinku
BO3HMKHOBEHMA yyeHuna Y. JapsuHa.
dBontounoHHasa Teopma Y. JapsuHa.
Ponb sBontoLMoOHHOM Teopun B
$bopMUPOBAHUN COBPEMEHHOM
€CTeCTBEHHO-HAYy4YHOM KapTUHbI M1pa

OnpeaensatoT NOHATUA, popMUpPyeMbIe B XOAE U3YYEHUSA TEMBI.
OLEeHMBAIOT BKNAZ Pa3/INYHBIX YYEHbIX B Pa3BUTHE
61010TMYECKOM HaYKMU.

OLEeHMBAIOT NPELNOCHINKN BOSHUKHOBEHUSA yuyeHus Y.
[lapBuHa. XapaKTepumsytoT cofieprKaHne 3BO/IOLMOHHOM
Teopumn Y. JapsuHa.

CpaBHWBaIOT ONpPeAeNieHHYI0 U HeoNpeaeNeHHyo
N3MEHYMBOCTb, UCKYCCTBEHHDIN U eCTECTBEHHDbIN 0T6OP,
dopmbl 60pbObI 3a CyLLeCTBOBaHWE M AeNatoT BbIBOAbI Ha
OCHOBE CpaBHeEHMUS.

PaboTatoT c unntocTpauuamm yuebHuka.

PaboTaloT ¢ a1eKTpoHHOW hopmoit yuebHMKa

1.2. CoBpemeHHOoe 3BONOLNOHHOEe
yueHue (16 y)

Bua, ero Kputepuu. Monynaumna —
CTPYKTYpHaA eAnHMLA BUAA, eauHNLA

3BonoUnK. CUHTETUYECKaA Teopua IBONHOLUN.

[BurKywme cunbl 3BONOLMN: MYTaLMOHHBIN
npotecc, NonyAALMOHHbIe BOJIHbI, U301ALMS,
€CcTecTBeHHbI 0Tbop;

WX BNNAHWE Ha reHOPOHA NonyAaLmm.
LBVKYLWNIA N CTaBUAN3NPYIOLLNIA
€CTecTBeHHbI oTbop. AganTauuu
OpPraHM3MOB K YC/I0BUAM 0BUTaHUA KaK
pes3ynbTaT 4eNCTBUS eCTECTBEHHOIO 0THOpa.
Mukpoasontouus.

MHoroo6pasue BUAO0B Kak pe3yibTaTt
asostoummn. Cnocobbl n NyTn
BMA006pa3oBaHus.

MpuHUMNbI KNaccuduKaumm, cucTtemaTmKa.

OnpeaenstoT NOHATUA, opMUpPyEMbIe B XOAE U3YYEHUSA TEMBI.
O6BACHAIOT BKNAZ 3BOIOLMOHHOW Teopun B GOpMUPOBaHUE
COBPEMEHHOM eCTeCTBEHHO-HAY4YHOM KapTUHbI MMPa.
OnpegaenstoT Kputepun Buaa. OnucbiBatoT ocobeli BUuAa no
MOpPdONOrMYECKOMY KPUTEPUIO.

XapaKTepu13yoT NonyAaLmMIo Kak CTPYKTYPHYHO eauHULY BUAa U
eNHM1LY 3BOIOLMUMN.

XapaKTepu3yoT OCHOBHble GaKTOPbl 3BOOLLUM.

CpaBHMBaIOT NPOCTPAHCTBEHHYO M 6MOI0MMYECKYIO N30/1ALMI0,
bopmbl ecTecTBeHHOro 0THOpa M AENAOT BbIBOAbI HAa OCHOBE
CpaBHeHUA. XapaKTepusyroT OCHOBHbIe afanTaLmm
OpPraHM3MOB K YC/0BUAM

06UTaHNA. CpaBHMBAKOT OCHOBHbIE CNOCO6bI U NYTK
BMA006pa3oBaHNsA, BUOOrMYECKMIA NPOrPECC U perpecc u
[enatoT BbIBOAbl Ha OCHOBE CpaBHeHUA. OBBACHAIT NPUYMHBI
3BOJIOLMU, U3MEHAEMOCTU BU0B.

MpUBOAAT AOKA3aTeNIbCTBA POLCTBA *KUBbIX OPraHN3MOB Ha
OCHOBE MOJIOXKEHNIN 3BOOLMOHHOTO y4eHuA. [loKa3bIBaloT,
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HanpasneHusa agontouumn. CoxpaHeHue
MHOroobpasuma BUAOB Kak OCHOBa
yCTOMYMBOro passutua buocoepsol.
Buonoruueckunii nporpecc

1 Buonornyeckumii perpecc.

MyTn gocTuxkeHma buonornyeckoro
nporpecca. MpUYnHbI BbIMUPaHUA BUOOB.
[okasaTenbcTBa 3B0O/IIOLMM OPraHUYECcKoro
Mupa

4TO CoXpaHeHue
MHOroobpasus BMAOB ABASETCA OCHOBOM YCTOMYNBOIO
pa3BuTuA Buocdepbl.

MpUBOAAT OCHOBHbIE flOKA3aTENbCTBA 3BOJIOLMM
OpraHMYeckoro mupa.

PewatoT 6uonormyeckme 3aaum.

PaboTatoT ¢ nanocTpauuamm yuebHuka.

BbInonHAT NabopaTopHble, NPaKTUYECKMe U
uccnepoBatesibckme paboTbl Mo U3yvaemol Teme.
PaboTatoT ¢ aneKTpoHHOM dopmoit y4ebHMKa

1.3. MpoucxoxpgeHue n pasBUTHUE }KU3HU
Ha 3emne (6 u)

Pa3BuTHE NpeacTaBNAeHU 0 BOSHUKHOBEHUM
*KU3HW. OnNbITbI

®. Pegm, /1. Nactepa. M'Mnotesbl

0 NPOUCXOXKAEHUWN KN3HU. CoBpeMeHHbIe
B3rNnA4bl Ha BOSHMKHOBEHUE

*KM3HU. Teopusa OnapmHa — XonaenHa.
YCNoXXHEHUE }KMBbIX OPraHM3MOB Ha 3emne B
npovecce 380NHOLUN

OnpepenatoT NOHATUSA, GOpMUpPYEMbIE B XO4E U3YYEHUA TEMbI.
AHaNM3MPYIOT U OLLEHMBAIOT Pa3/INYHbIE TMMOTE3bI
NPOUCXOMKAEHUA KU3HMU.

XapaKTepunsyloT OCHOBHbIE 3Tanbl 6MONOrMYECcKoi 3B0NOLUM
Ha 3emne.

Y4acTByIOT B IMCKYCCUM MO 06CYKAEHUIOTMNOTES
NPOUCXOXKAEHUA XKMU3HU U APrYMEHTUPYIOT CBOIO TOYKY 3peHuA.
PaboTatoT ¢ uantocTpauuamm yuebHuka.

HaxopaT nHbopmaumio No n3y4aemon TEMe B PasINYHBbIX
WUCTOYHMKAX, aHAaNN3UPYIOT 1 OLLEHUBAIOT €e, MHTEePNpPeTUpyLoT
W NpeacTaBAsftoT

B pa3HbIx popmax (Tesnchbl, coobLLEHME, peNopTaK,
aHaNUTUYEeCKas cnpaBsKa, pedepaT, 063op, nopThoano).
PaboTaloT ¢ a1eKTpoHHOW hopmoit yuebHMKa

1.4. NpoucxoxaeHue yenosekKa (7 u)
TMnoTesbl NPONCXOXKAEHNA YenoBeKa.
MonokeHune yenoseka B cucteme
KMBOTHOTO Mupa (Knacc Mnekonutatowme,
oTpaa Mpumartsl, pog, flioan). Isonoumn
YenoBeKa, OCHOBHbIe 3Tanbl. Pacbl YenoBekKa.
MpoucxoxkaeHne YenoBeyeckmx

pac. BugoBoe eaMHCTBO Yenose4vecTsa

OnpeaensatoT NOHATUA, OpMUPYEMbIE B XOA4E U3YYEHUA TEMBI.
AHaNU3MPYOT U OLLEHUBAIOT Pa3/IMYHbIE TUMOTE3bI
NPOUCXOXKAEHUA YeIOBEKa.

OnpeaenstoT NONOKEHME YENOBEKA B CUCTEME KMBOTHOTO
MUpa. ApryMeHTMPOBAHHO [OKa3bIBAOT NPUHALNEKHOCTb
YyesnioBEKa K onpesesieHHoM cucTeMaTnyeckoi rpynne.
BbIABAAIOT NPU3HAKM CXOACTBA 3apOoAblLlel YeI0BEKA U APYTUX
MIEKOMUTAOLLMX KaK [0Ka3aTebCTBO UX POACTBA.
XapaKTepu13yoT OCHOBHbIE 3Tarnbl aHTPONOreHesa.
AprymMeHTUpPYIOT CBOO TOUKY 3PEHMA B XO4E AUCKYCCUMM NO
0ob6CyKAEHUIO

npobiembl NPOUCXOKAEHUA YENOBEKA.

3HaKOMATCA C MEXaHWM3MOM pacoobpazoBaHUs, oTMevasn
€AMHCTBO NPOUCXOXKAEHNA pac.

XapaKTepu3yoT OCHOBHble GaKTOpbl aHTPOMNoOreHesa.
MpUBOAAT apryMeHTUPOBAHHYIO KPUTUKY aHTUHAY4YHOM
CYLLHOCTU pacu3ma.

Haxoaat nHdopmauuio no n3y4yaemoli Teme B PasinYHbIX
WCTOYHWMKAX, aHa/IM3UPYIOT U OLLEHMBAIOT €, UHTEPNPETUPYIOT
W NpeACTaBAAoT B pPa3HbIX popmax (Tesunckl, coobLieHue,
penopTax, aHa/MTUYecKas cnpaska,

pedepart, 0630p, nopTdoano).

PaboTatoT ¢ unntocTpauuamm yuebHuka.

BbINo/HAIOT NabopaToOpHblE, NPAKTUYECKME U
uccnefoBatesibckme paboTbl Mo U3yyaemoit Teme.

PaboTatoT ¢ 3n1eKTpoHHOW dopmoit y4ebHMKa

Pasgen 2. 3kocuctembl (20 u)

1, 2, 34, 5,
6,7,8

2.1. 3konoruyeckue ¢akrtopbl (5 u)
OpraHusm v cpega. MNpegmeT 1 3aaun
3KON0MMn. JKoNormyeckme GakTopbl cpeapl
(abnotmyeckme, buoTuyeckue,
QHTPOMOTEHHbIE), X 3HAYEHUNE B KU3HU
OPraHM3moB. 3aKOHOMEPHOCTUN BAUAHWUSA
3KON0rMYecKnx GakTopoB Ha OpraHMU3MbI.
AbunoTnyeckme dpakTopbl cpeabl.
MpucnocobneHns opraHN3MoB K AeNCTBUIO

OnpegensatoT NoHATUA, opMUpPYeMble B XOA4E U3YYEHMUS TEMbI.
OnpeaenaioT OCHOBHbIE 331341 COBPEMEHHOM 3KON0MMMN.
Pa3/M4aloT OCHOBHbIE rPyMMbl 3KOA0rMYECKUX paKTOpPOB
(abroTUUYECKMX, BUOTUUYECKUX, AaHTPOMOTEHHbIX).

O6bACHAOT 3aKOHOMEPHOCTU BAUAHWUA IKONOMMUYECKUX
$aKTOpOB Ha OpraHU3Mbl.

XapaKTepu3yoT 0OCHOBHble abroTuyeckne hbakTopsl
(Temnepatypy, BAaXKHOCTb, cBeT). MpuBoaAT Npumepbl
npMcnocobieHnin OpraHM3MoB K AeNCTBUIO SKONOMMYECKUX
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3KO/IOrMYECKMX GaKTOPOB.
B3aMMOOTHOLEeHWA NonyaaLmi
pasHbIX BUOB B 3KOCUCTEME:
NapasnTM3Mm, XMLLLHUYECTBO,
KOHKypeHUMsa, cumbunos

dakTopoB. ONMUCbIBAOT OCHOBHbIE BUOTUYECKME
baKTOpbl, HA KOHKPETHbIX NPUMEPaX EMOHCTPUPYIOT UX
3HayeHune. OLEeHMBAIOT POJb 3KOIOTMYECKKX GAKTOPOB B
XKU3HEAEeATEIbHOCTU

OpraHM3moB.

MpUBOAAT AOKa3aTeNbCTBA B3aMMOCBA3EN OPraHU3MOB U
OKpY*KatoLLEel cpeabl.

PelatoT 6Monornyeckme 3agaum.

HaxopAaT nHbopmaumio No nsy4aemon TeMe B PasINYHBbIX
WCTOYHWMKAX, aHa/IM3NPYIOT U OLLEHMBAIOT €€, UHTEPMNPETUPYIOT
W NpeacTaBAsAoT

B pa3HbIx popmax (Tesncobl, coobLLeHME, penopTax,
aHanUTUYecKan cnpaska, pedepat, 0630p, nopThonno).
PaboTatoT ¢ ManCTpaunamm yyebHumKa.

PaboTatoT ¢ 3neKTpoHHOM dopmoit y4ebHMKa

2.2. CTpyKTypa 3Kocuctem (7 4)
BupgoBasa M NpocTpaHCTBEHHAA CTPYKTypa
3Kkocuctem. MNuuesble CBA3M, KPYroBOpPOT
BELLLECTB M NOTOK 3HEPrMM B SKOCUCTEMAX.
YCTOMYMBOCTb M AMHAMMKa IKOCUCTEM.
BnnaHue yenoBeKa Ha 3KOCUCTEMBI.
PasHoo6pasue sKocucTeM: NPUPOLHbIE
3KOCUCTEMBI, MCKYCCTBEHHbIE 3KOCUCTEMBI
(arpoakocucTemsl, ypbosKocuCTEMDI)

OnpeaenaoT NOHATUA, GOPMUPYEMBIE B XOLE U3YYEHNA TEMbI.
OnpeaenatoT CTPYKTYPY 3KOCUCTEMbI (MPOCTPAHCTBEHHY!IO,
BMA0BYIO, 3KOJIOTUYECKYHO).

[aloT XxapaKTepucTUKy NPoAYLEHTOB, KOHCYMEHTOB,
peayLeHToB. BbloenstoT cylecTBeHHble NPU3HAKM SKOCUCTEM,
npoLlecca KpyroBopoTa BeLecTs U NPeBpaLLeHNit SHeprum B
aKocUcTeMaXx.

O6DBACHAOT NPUYMHBI YCTOMYMBOCTU U CMEHbI SKOCUCTEM.

[ 0Ka3blBaloT, YTO COXpaHeHne bBuopasHoobpasma aBnseTca
OCHOBOW YCTOMYMBOCTM SKOCUCTEM.

XapaKTepusyoT BAUAHME Ye/I0BEKA HA IKOCUCTEMDI.
CpaBHMBAIOT UCKYCCTBEHHbIE U NPUPOAHbIE IKOCUCTEMbI.
[JenatoT BbiBOAbI

Ha OCHOBE CPaBHEHMUA.

CoCTaBAAIOT 3/1eMeHTapHbIe CXEMbI MePeHOoCca BELLECTB U
3HEeprum B aKocucTemax (Lenu m cetu).

Haxoaat nHdopmauuio no n3y4yaemoli Teme B PasinYHbIX
WCTOYHMKAX, aHAIM3UPYIOT U OLLEHUBAIOT ee, UHTEPMNPETUPYIOT
W NPeACTaBAAOT B pa3Hbix dopmax (Tesuncbl, coobuieHune,
penopTax, aHaIMTUYECKas CnpaBka,

pedepat, 0630p, NopTHOANO).

PeluatoT 6uosormyeckme 3agaum.

PaboTaloT ¢ unntocTpaumamm yuebHumKa.

BbINo/HAIOT NabopaToOpHblE, NPAKTUYECKME U
nccneaoBartebckue paboTbl NO M3ydaemol Teme.

PaboTatoT ¢ 3neKTpoHHOM dopmoit yyebHMKa

2.3. buocdepa — rnobanbHasn
aKkocucrema (4 u)

Buocdepa — rnobanbHas akocucTemMa.
CocTaB U CTpyKTypa 6uocoepbl.

YueHue B. U. BepHazcKkoro o buocoepe.
3aKOHOMEPHOCTU CYLLLeCTBOBAHMA
6uocoepsbl. Buomacca 3eman.
Bronornyecknin KpyroBopoT BeLLecTs (Ha
npumepe KpyroBopoTa BoApl 1 yrnepoaa)

OnpenenaoT NOHATUA, GOPMUPYEMBIE B XOLE U3YYEHUA TEMBI.
XapaKTepu3yroT 1 CPaBHMBAIOT OCHOBHbIE TUMbl BELLECTBA
6uocoepsl.

XapaKTepusytoT cogeprkaHue ydyeHusa B. . BepHagckoro o
buocoepe, ero Bknag B passutMe BUONOrMYECKON HAYKM.
OnpepenatoT cBOMCTBa bBUOCdepbl Kak rnobanbHoOM
aKocuctemsl. MpUBOAAT LLOKA3ATENBCTBA EANHCTBA KMUBOW U
HeX1BOWM NPUPOABI, UCNOJb3YA 3HAHWA O KPYroBOpoTe
BeLecTB B brochepe. XapaKTepusyoT posib KUBbIX
opraHvM3mos B 6uocdepe.

BbloenAtoT cylecTBeHHbIe MPU3HaAKM NpoLecca KpyroBopoTa
BELLECTB M NpeBpaLLeHnit sHeprum B buocoepe.
MpuHMMalIOT yyacTue B AUCKycCcuMmM No Teme «BeyHa an
6uocdepa?», apryMeHTUPOBAHO BbICKA3bIBAOT COOCTBEHHOE
MHeHue. Haxoaat nHdopmaumio no nsyyaemoit Teme B
PasNIMYHbIX UCTOYHMKAX, aHANN3NPYIOT

M OLEHMBAIOT ee, UHTEPNPETUPYIOT U NPEACTaBAAIOT B Pa3HbIX
dopmax (Tesuncol, coobLieHne, penopTax, aHaIMTUYECKan
CrnpaskKa,

pedepat, 0630p, NopTHOANO).

PewwatoT 6uonormyeckme 3agauu.
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PaboTatoT ¢ MANCTpaunaMmn y4ebHumKa.

BbInonHAT NabopaTopHble, NPaKTUYECKMe 1
nccnepoBatesibckme paboTbl No Ulyyaemoi Teme. PaboTatoT €
3N1eKTPOHHOM popMoit y4ebHMKa

2.4. buocdepa u yenosek (4 u)

Buocdepa v yenosek. FnobanbHble
aHTpOMOreHHble U3MeHeHUs B Buocoepe.
MocneacTenaA AeATeIbHOCTU YENOBEKA AN1A
OKpYyrKatoLLei cpeabl. KoHuenuusa
ycToumnsoro passutusa. Mpasuna noseseHUs B
npupoaHoi cpeae. OxpaHa npupoabl v
pauvoHanbHOE UCNONb30BaHME NPUPOAHBIX
pecypcos

OnpeaensatoT NoHATUA, oOpMUPYEMbIE B XO4E U3YYEHUS TEMbI.
AHaNM3MPYHIOT U OLLEHWUBAOT COBPEMEHHbIE rN06anbHble
3KoIorMYeckue Npobiembl U NYyTU UX PELLEHUA, NOCeACTBUA
CcOBCTBEHHOW AeATENbHOCTU B OKPYrKatoLen cpeae;
61onornyeckyro MHPGopMaumto o FobanbHbIX
3KO/IOTMYECKMX Npobaemax, NoNyvyaemyto U3 pasHblix
WCTOYHWUKOB; LieneBble

M CMbIC/IOBbIE YCTAaHOBKM B CBOUX AEUCTBUAX U MOCTYMNKax no
OTHOLLEHMIO K OKPY»KatoLWel cpeae.

BbI4BUralOT rMNOTE3bl O BO3MOXKHbIX MOC/NEACTBUAX
[eATeNbHOCTM Ye/I0BEKA B 9KOCUCTEMAX.

ApPryMeHTUPYIOT CBOI TOUKY 3PEHNA B XOAE AMCKYCCUI NO
obcyKaeHUIo aKoNornyecknx npobnem. MpeacrasnsatoT
pes3ynbTaTbl CBOEro UCCNELOBAHMUA (MPOEKTA).
XapaKTepu3yoT KOHLEMLMIO YCTOWYMBOTO Pa3BUTHA.
O60CHOBbIBAOT MPaBW/Ia NOBEAEHUA B NPUPOAHON cpeae.
PackpbiBatloT Npobaembl paLumoHanbHOro
NPUPOLONONb30BaHUSA, OXPaHbl MPUPOAbI: 3aLUTbI OT
3arpsAisHeHUM, COXPaHeHUs ecTecTBEHHbIX BMOreoLLeHO308B 1
NaMATHWKOB Npupoapl, obecneyeHns NnpuposHbIMU
pecypcamu HaceneHus NAaHeTbI.

Haxoaat nHdopmauuio no n3y4yaemoli Teme B PasinYHbIX
WCTOYHMKAX, aHA/IM3UPYIOT U OLLEHUBAIOT €€, MHTePNpPeTUpPYyIoT
W NpeacTaBAsftoT

B pa3HbIX popmax (Tesncbl, coobLieHMe, penopTax,
aHanUTUYEeCKas cnpaska, pedepaT, 0630p, nopThonno).
PaboTatoT ¢ unntocTpauuamm yuebHuka.

PelwatoT 6uonormyeckme 3agauu.

BbINo/HAIOT NabopaToOpHbIE, NPAKTUYECKME U
uccnefoBatesibckue paboTbl No ulyyaemoii Teme. PaboTatoT €
3N1eKTPOHHOM dopMoit y4ebHMKa

3aKknoueHue (1 u)

Pe3epBHoe Bpema — 104

OcHoBHBIE HanpaBJICHUA BOCIIUTATEJIbHOH ACATECJIbHOCTH .

Fpa)K,Z[aHCKOC BOCIIUTAHHUC,

NN E

[TaTproTnueckoe BocuTanue 1 GOPMUPOBAHUE POCCUICKON IEHTUYHOCTH;
JlyXOoBHOE U HPaBCTBEHHOE BOCIIMTAHHUE JIETEN HA OCHOBE POCCUICKUX TPaJAULIMOHHBIX LIEHHOCTEN
[TpuoOmienue neTeit K KyJabTypHOMY Hacieauto (DCTEeTHUYECKOE BOCIIUTAHKE)
[Tomynsipu3zanus Hay4qHbIX 3HaHUH cpeau netei (LlenHocTH HaydYHOTO MO3HAHUA)
®duznyeckoe BoCIUTaHuE U (POPMUPOBAHHE KYJIbTYPbI 3J0POBBS;
TpynoBoe BocnuTaHue 1 MpohecCHOHATEHOE CaMOOIIPE/IEIIEHUE;
DKOJIOTMYECKOE BOCIIUTAHUE
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COT'JTACOBAHO COT'JTACOBAHO

[Iporokoun 3acenanus Nel ot 3amectuTens qupekTopa no YBP
MO ecTeCTBEHHOHAYYHBIX JUCLHMUILUIMH P.U. I'opOGyHoBa
PykoBonurens MO [TaBnoBa I'.C. aBrycra 2021 rona
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