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IHosicHUTEILHAA 3alIUCKA

Pabouvas mporpamma y4eOHOTr0 Kypca 1mo 0uosoruu it 9 kiiacca pa3padoTaHa Ha OCHOBE

o 3akona «O0 obpaszoBanuu B Poccuiickoli ®eneparnumn» Ne273-D3 ot 29.12.2012.

o OdenepanbHOrO0 TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa OCHOBHOIO 00LIEro 00pa3oBaHMS,
YTBEPKACHHOr O MpruKa3zoM MuHucTepcTBa odpasoBanus 1 Haykn Poccuiickoit @enepanmu ot 17.12.2010
Ne 1897. (nanee — ®I'OC ocHOBHOrO 0011IEr0 00pa30BaHuUs);

o CDe[Iepam)Horo MEepCUHA y‘-Ie6HI/IKOB, PEKOMCHAYCMBIX K HCIIOJIB30BAHWUIO IMPU peaiM3alliid MMCIOIINX
rOCyIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEIbHBIX POrPaMM Ha4ajJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
CpeaHero o0mero o0pa3oBaHus, YTBEPXKICHHOIO MpHKa3oM MUHHUCTEpPCTBA MpocBelieHus Poccuiick oit
Oeneparuu ot 20.05.2020 Ne 254;

e OOII o0me00pazoBaTeNIbHOTO YUPEKICHHUS;

e VYueOHOrO MiaHa IIKOJEI.

Pabouass mporpamma OOHOBJIEHa B COOTBETCTBUHU C (enepabHOM pabouell MporpaMMmoil Mo
OMOJIOTUH B YaCTH MPEAMETHBIX PE3YJIbTATOB.

O0mas xapakTepucTHKA Y4eOHOT0 peaMeTa

[Iporpamma g 9 knacca mpeaycMaTprBaeT M3ydeHHE OCHOB oOmieil 6monoruu. B Hell coxpaHeHBI Bce
paszensl M TeMbl, M3y4aeMble B cpeqHell o0meo0pa3oBaTelbHON MIKOJE€ YPOBHS. I[IPHHIMIIBI OCHOBHOI'O W
JIOTIOJTHUTENILHOTO COJIEPKAHUSI CBSI3aHBI C MPEEMCTBEHHOCTBIO IIelieil 00pa3oBaHMs Ha Pa3iMYHBIX CTYIEHSX H
YPOBHAX O6yquI/I$I, a TaKiK€, C BO3paCTHbBIMU 0COOEHHOCTSIMHA Pa3sBUTHUA ydalluxcs.

Jnst mpuoOpereHusl MPakTHYECKUX HABHIKOB W TOBBINICHHWS YPOBHS 3HaHH, B pa0odyi0 Mporpammy
BKJIIOUCHBI j1abopaTopHbie paboThl. Bee mabopaTtopHbie paOOTHI SBIISIOTCS 3TallaMd KOMOMHUPOBAHHBIX 3aHATHN U
MOTr'yT OHCHUBATHCA 110 YCMOTPECHUIO YUUTEIA.

3aHATHS COPHEHTHPOBAHBI HE CTOJNBKO Ha TIepefady «TOTOBBIX 3HAaHHi», CKOJIBKO Ha (OpPMUpOBAHHE
AKTUBHOW JIMYHOCTH, MOTHMBHPOBAHHOW K CaMOO00pa30BaHWIO, O0JaJarolIeii JOCTATOYHBIMH HAaBBIKAMHU H
MICUXOJIOTUYECKIMHA YCTAaHOBKAMH K CaMOCTOATEIHHOMY TIIOMCKY, OTOOpY, aHaJIW3y ¥ HCIIOIb30BAHHUIO
nHpopmaruu. Kypc 3aBepmiaroT 3aHATHS, MO3BOJIIONIME OOOOIMUTh W CHCTEMAaTH3UPOBATH 3HAHHS, a TaKXKe
MIPUMEHUTH YMEHHSI, MPHOOPETEHHBIE MTPH U3YIEHUN OMOJIOTHH.

Oco6oe BHUMaHUE yAEIsIeTCA MO3HABATENFHONW aKTUBHOCTH yUaluxcs. B cBS3M ¢ 3TUM, IPH OpraHU3aIiu
y4e0HO-TIO3HABaTEeIHHON AEATENFHOCTH TpeAronaraercs padora ¢ Terpaapio B Terpaap BKIIIOYEHBI BOIPOCHI U
3a1aHMs], B TOM YHCIIC B (hopMe JTabopaTOPHBIX padoT, CXeM, HEMBIX PHCYHKOB, Ta0OnuIl. Ilo3HaBaTebHBIC 3a/1a4H,
TpeOyromune OT Y4YeHHKa Pa3MBIIUIEHHH W OTpabOTKM HABHIKOB CPABHEHHS, COIMOCTABICHHS, BBIMOIHAIOTCS B
KadecTBe JIOMaIlHero 3aganus. B pabodeil mporpaMMe Halu OTpakeHUeE eNd U 3a7a9d N3YdeHHs] OMOIOruy Ha
CTYIIEHH OCHOBHOTO 00IIero o0pa3oBaHusl.

ean

- (opMHpOBaHHE y YYaIIUXCS IEIOCTHOM CHCTEMBI 3HAHUA O >KMBOM NPUPOAE, €€ OpPTaHu3alud OT
MOJIEKYIISIpHOTO 70 OmocepHOro YpOBHS, €€ JBONIOIWH, IMOAAepX)aHue OWOIEHTPUYECKOTO0 MHPOBO33PEHUS,
OCHOBaHHOTO Ha TIyOOKOM TOHUMAaHHHM B3aWMOCBS3M JJIEMEHTOB JKMBOW WM HEXWBOW MPHUPOIBI, OCO3HAHUU
YenoBeKa KaK YacTH MPUPOJIBI, IPOIYKTa SBOIIOIUH KHUBOW MaTEPHH.

3agauu

Oo0yuaromas:

- OCBOUTH 3HAHHUS O PO OMONOTHMYECKON HayKW B (POPMHUPOBAHWUU COBPEMEHHOH eCTeCTBEHHOHAYYHOM
KapTUHBI MHPA; METO/IAX TTO3HAHUS KUBOU MTPUPOJIBL;

- 0 ’KMBOU NPUPOJIE U NPUCYIIUX € 3aKOHOMEPHOCTSIX;

- 0 CTPOCHUH, KU3HEACATEIBHOCTH U CPE000PasYIOIIeH POJIH KUBBIX OPTaHU3MOB;

- 0 YelloBeKe KaK OMOCOIHMAILHOM CYIIIECTBE.

PazpuBaromas:

- pa3BUThH IO3HABaTElbHbIE WHTEPECHI, MHTEILIEKTYaJbHbIE W TBOpPYECKHE CIOCOOHOCTH B TIpoIlecce
MPOBEJICHUS HAOINIOJICHUIA 33 JKUBBIMUA OPTaHW3MAaMH, OMOIIOTHYECKHX DKCIEPUMEHTOB, Pa0OTHI C pazIHYHBIMU
HMCTOYHUKAMH HH(pOpMaIny;

BocnuTarenbHasi: BOCIHTATH TO3UTHBHOE IIEHHOCTHOE OTHOIIICHUE K KUBOU MTPHUPOJIE.

Ilnanupyembie pe3yJbTaThl
3HATH/TIOHUMATh
- HPU3HAKU 0U0102UYecKUX 00beKmog: KUBbIX OPraHU3MOB; T€HOB U XPOMOCOM; KJIETOK U OPraHU3MOB
pacTeHui, KUBOTHBIX, IPUOOB M OaKTEpHii, MOIYJSALUI; KOCUCTEM M arpodkKocucreM; Ouocdepsl; pacTeHUu,
JKUBOTHBIX U TPHOOB CBOETO PErMOHA;



- CyuHOCMb OUON0ZUYECKUX NPOYeccos: OOMEH BEILECTB U MpPEBpalleHHs SHEPTUH, TUTaHUE, AbIXaHHE,
BBIJICTICHUE, TPAHCIIOPT BEIIECTB, POCT, Pa3BUTHE, Pa3MHOKEHUE, HACIEACTBEHHOCTh U U3MEHYMBOCTD, PETYJIISAIUS
KHU3HEIEATETFHOCTH OpraHnu3Ma, Pa3IpaXuMOCTh, KPYTOBOPOT BEIIECTB U MPEBPALICHHUS YHEPTUHU B SKOCUCTEMAX;

- O0COOGHHOCTH OpraHM3Ma YeNOBEKa, €ro CTPOCHUs, >KU3HEACATEIbHOCTH, BBICIICH HEpBHOU
JSSITEILHOCTH U TTOBE/ICHUS;

yMeTh

- 00bACHAmMb: PONb OHoMoruH B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpa, B
MPAaKTUYECKON AESTETbHOCTH JIIOJIEd M CaMOro YYEeHWKA; POACTBO, OOIIHOCTh MPOHCXOKICHUS U JBOJIOIHIO
pacTeHuil M KUBOTHBIX (Ha IIpUMeEpEe COMOCTaBJIEHUS OTAENbHBIX TPYII); POJIb PA3NUYHBIX OPraHU3MOB B JKU3HU
YeloBeKa M COOCTBEHHOW JESITEIbHOCTH; B3aMMOCBS3H OPTaHM3MOB W OKPYXKAIOMIEH cpeibl; OHMOIOTHYeCKOro
pasHooOpasusi B coxpaHeHWH Ouocdepbl; HEOOXOIUMOCTD 3alUTHl OKPY)KAIOLIeH CPEAbl; POICTBO HYENOBEKa C
MJIEKOTIUTAIOIIMMH >KUBOTHBIMH, MECTO W POJIb HYEIIOBEKa B MPHPOAC; B3aMMOCBS3HM YeJOBEKA M OKpYKalomiei
Cpe/ibl; 3aBUCHMOCTh COOCTBEHHOT'O 3/IOPOBbSI OT COCTOSIHUSI OKPY)KatoIlel Cpeabl; MPUIUHBI HACIEICTBEHHOCTH H
HU3MCHYMBOCTH, MPOABJICHUA HACICACTBCHHBIX 3a6OJ'IeBaHI/II71, HUMMYHHUTETAa Yy 4YCJIOBCKA, pOJb TOPMOHOB U
BHUTaMHHOB B OPpIraHHU3MCE;

- uzyuamo OuoI0ZUYECKUE 00BEKMbL U NPOUECCHL: CTABUTH OMOJIOTHYECKHE IKCIIEPUMEHTBI, OITUCHIBATH U
O6’I:JICH5[TB PE3YILTATBI OIIBITOB, Ha6J'IIOI[aTL 3a pOCTOM M pPa3BUTHUEM paCTeHI/Iﬁ N JXKHMBOTHBIX, ITOBCACHUECM
JKUBOTHBIX, CE30HHBIMHU H3MCHCHUAMU B INPUPOJAC; paCCMAaTpUBATh HAa I'OTOBBIX MUKpOIIpEIapaTax U OIMUCHIBATH
OHOJIOrHYeCKHEe O0BEKTHI;

- PACno3HA6ams U ORUCHIGAMDb: HA TAOIHUIIAX OCHOBHBIC YaCTH W OPTaHOUIBI KIIETKH, OpPTaHbl U CHCTEMBI
OpraHoB 4Y€JIOBCKA; HAa YXUBBIX 00BEeKTax u Ta6HI/IHaX Opranbl IBETKOBOI'O PaCTCHUA, OPraHbl U CUCTEMbBI OPraHOB
JKUBOTHBIX, PAaCTCHUA pPa3HbIX OTACIIOB, JKUBOTHBIX OTACIBHBIX THIIOB M KJIACCOB; Hauoboee pacrpoCTpaHCHHBIC
pacTeHusd M KXUBOTHBIX CcBOEH MECTHOCTH, KYJIBTYPHBIC PACTCHUA U JAOMAIIHUX KUBOTHBIX, CLCHOGHBIG u
SIAJOBUTHIC FpI/IGI)I, OITACHBIC JIA YCJIOBEKA paCTCHUA U )KUBOTHBIC,

- 6blAGIAMD W3MEHUMBOCTH OPTraHU3MOB, MPUCIIOCOOICHUS OPraHU3MOB K cpene OOWUTAaHWs, THIIbI
B33HMO}ICI71CTBI/I$I Pa3HBIX BUIOB B OKOCUCTEME,

- cpasHueamp OvoNOTHYECKHE OOBEKTHI (KJIETKH, TKAaHHW, OPTaHbl M CHCTEMBI OPraHOB, OPTaHU3MBbI,
MpeACTaBUTENEH OTACNBHBIX CUCTEMATHUECKHUX TPYIIIT) U JIETIaTh BEIBOJIBI HA OCHOBE CPaBHCHHS,

- onpedensamp TPUHAIGKHOCTh OUOIOTMYECKUX OOBEKTOB K ONPEICIICHHOW CHCTEMAaTHYeCKOW TPYIIIe
(xmaccudukanms);

- ananuzuposams U oyeHueamp BO3jcHcTBHE (AKTOPOB OKPYXKAMOIMEH cpeabl, (akTopoB pHcKa Ha
3JI0POBBE, TIOCIIEACTBUI JICATENLHOCTH YeIOBEKa B DKOCHCTEMAX, BIHSHHAE COOCTBEHHBIX TOCTYIKOB Ha JKUBBIC
OpraHU3MbI H DKOCHCTEMBI;

- NPOGOOUmMb CAMOCHOAMENbHBLIL NOUCK OUO02UYECKOI UHGOPpMAWUU: HAXOIUTH B TEKCTEe yueOHUKA
OTJIMYMTENbHBIC MPHU3HAKA OCHOBHBIX CHCTEMATHYECKHX TPYII; B OHOJIOTHYECKHX CIOBapsX M CIPABOYHHKAX
3HAYCHUS OWOJOTMYECKUX TEPMUHOB;, B Ppa3JMYHBIX HCTOYHHKAX HEOOXOAUMYH WH(MOPMAIHIO O IKHBBIX
opraHu3Max (B TOM YHCIIE C UCIIOIL30BAaHHEM HH(POPMAITMOHHBIX TEXHOJIOTHIA);

- HCIOJIL30BATh MPHOOPETEHHBIE 3HAHUS M YMEHHS B MPAKTHYECKO#i 1eATeTLHOCTH U MOBCETHEBHOM
SKM3HU JIJIS:

- coOmomeHuss Mep MPOMITAKTHKHA 3a00JIeBaHNM, BBI3BIBAEMBIX PACTEHUSMH, >KHBOTHBIMH, OaKTEPUSIMH,
rpubaMu ¥ BUpPyCcaMH; TpaBMaThu3Ma, crpeccoB, BUY-uH(eknnu, BpeIHbIX MPUBBIYECK (KYpEHHE, aTKOTOJU3M,
HAPKOMaHUs); HAPYIICHUs] OCAHKH, 3pEHUS, CITyXa, MHPEKITHOHHBIX U IPOCTYIHBIX 3a00JIeBaHUN;

- OKa3aHUs MEPBOM MOMOIIHU MPU OTPABICHUU STIOBUTHIMU TPHOAMHU, PACTCHUSIMH, YKYCaX )KHBOTHBIX; MPU
MPOCTYIHBIX 3a00IEBAHUX, 0KOTaX, OOMOPOXKEHHUAXK, TPAaBMaX, CIACCHUH yTOMAIOIICTO;

- panMoOHAaJIBHOW OpPraHU3alUy TPYAa U OTIBIXA, COOMIOICHHS MPABHJI TOBEACHUS B OKpYKAIOIIel cpere;

- BBIpAIMBaHKS U Pa3MHOKEHHSI KYJIIbTYPHBIX PACTCHUM U JOMAIIHUX XXHBOTHBIX, YX0J[a 32 HUMU;

- POBEICHNS HAOIIO/ISHHIA 32 COCTOSTHIEM COOCTBEHHOT'O OpPTraHU3Ma.

Mecto npeaMera B yueOHOM IJIaHe

VYueOHbIl npeaMeT o0s3aTeNbHON YacTH y4eOHOro ruiaHa. B o0s3aTenbHONM yacTH yueOHOro miiaHa Juis
00111e00pa30BaTEIbHBIX  OpPraHU3aluil, peajusylomKX O00pa30BaTENbHYI0 NPOrpaMMy OCHOBHOIO OOIIEro
o0pa3oBaHusl, IperycMOTpeHo 68 daca Juia u3ydeHus yueOHoro npeamera «buonorus» B 9 kiacce. B mkomne
o0y4eHue OpraHM30BaHO B 320YHOH (hopMe, MOITOMY yueOHasi Harpys3Ka pacipeaeneHa cieayomuM odpasom: 34
Yaca ayAUTOPHON Harpy3ku 1 34 yaca caMoCTOSTENbHON padoThl. Tema caMoCTOsTENbHOM paboThl 00yyaromerocs
ompeziesieHa yUUTelneM B JaHHOK pabouei mporpamme. 3ajjaHue Ajsi CaMOCTOSATENBHON paboThl BBIAAET YUUTENb U
KOHTPOJIUPYET €r0 BHIIIOJTHEHNUE.

[Iporpamma cocTaBiieHa ¢ y4eTOM BO3MOXKHOU KOPPEKTUPOBKH Ha ["ocy1apcTBEHHBIE PA3AHUKH.

Ouenka 3HAHMI W YMEHUH y4alIUXCs



Pesynbrathl 00ydeHust OMOIOrUK TOJKHBI COOTBETCTBOBATH OOIIMM 3aJavyaM MpeAMeTa U TpeOOBaHUAM K
€ro yCBOCHHUIO.

Pesynbrathl 00ydeHus: OLlEHUBAIOTCS IO MATHOAIUIbHON cucTeMe. [Ipu OlleHKe yYMTHIBAIOTCS CIEAYIOIINE
Ka4yeCTBEHHBIEC TIOKA3aTEeN OTBETOB:

rryOuHa (COOTBETCTBHE NU3YUYCHHBIM TEOPETUYSCKUM 00O0OICHUSM);

OCO3HAHHOCTb (COOTBETCTBHE TpeOyeMBbIM B MPOrpaMMe YMEHHSIM MTPUMEHSITh HOMYYeHHYIO HH()OPMALIHUIO);

MOJHOTA (COOTBETCTBHE 00BEMY MPOrpamMMbl U HHQOPMALIUK YIeOHUKA).

[Ipu olieHKe yYUTHIBAIOTCS YHCIIO U XapaKTep OMIMOOK (CYIIeCTBEHHBIE HITH HECYIIECTBEHHBIE).

CymiecTBeHHbIE ONIMOKH CBSI3aHBI C HEJOCTATOYHOW TIyOMHOW M OCO3HAHHOCTBHIO OTBETa (HAIPHMED,
YYEHHUK HEMPaBWJIFHO YKa3al OCHOBHBIC NMPH3HAKH TOHSTUH, SBJICHUH, HEMPaBUIBHO CHOPMYIHPOBAN 3aKOH,
MOpaBUIO U T.I. WM YYCHHK HE CMOT MPHUMEHHUTH TEOPETHUYECKHE 3HAHUs Uil OOBSICHEHHS M TpelCKa3aHHs
SIBIICHUH, YCTAHOBJICHUS PUYMHHO-CIICICTBEHHBIX CBS3CH, CPaBHEHHS U KJIACCH(DMKAIIMH SBJICHUH U T. 11.).

HecymecTBenHble omMOKN OMpENENnsoTCs] HEMOTHOTONW OTBeTa (HampuMep, yIMylieHWe U3 BHIA KaKoro-
60 HexapakTepHoro (akTa MpH onMMcaHuy nporiecca). K HUM MOXKHO OTHECTH OTOBOPKH, OIMUCKH, JIOMYIICHHBIC
M0 HEBHMMATEIbHOCTH. Pe3ynmbTarTbl 0oOydeHWsi MPOBEPSIOTCS B MPOIECCE YCTHBIX M MUCHMEHHBIX OTBETOB
y4aluxcs, a TAKKe MPH BBIOIIHEHUH UMH JIAO0paTOpHBIX padoT.

Or1eHKa TeOPETUIECKUX 3HAHUN

Otmerka «5»:

OTBET IOJIHBI M IIPABWIBHBIA Ha OCHOBAHWU M3YyYEHHBIX TEOPHl; MAaTepuas U3JIOKEH B ONPEACIICHHON
JIOTHYECKOH MOCIIe[0BaTEIbHOCTH, JINTEPATYPHBIM SI3IKOM; OTBET CAMOCTOSTENbHBIN.

Otmerka «4»:

OTBET TIOJNHBIA W MPaBWIBHBIA Ha OCHOBAHHWH WM3YYEHHBIX TEOPHW; MaTepHall U3JIOKEH B ONpeNeIeHHON
JIOTHYECKOH 1MOCIIe[0BaTEIbHOCTH, IPU 3TOM JIOMYIIIEHBI

JIBE-TPU HECYIIeCTBEHHbBIE OMMMOKHU, HCITPABICHHBIE 110 TPEOOBAHUIO YUUTEIS.

Otmerka «3»:

OTBET TOJHBII, HO TIPY 3TOM JIOIyII[eHa CYIIECTBEHHAs OIIMOKA I OTBET HEIOIHBIN, HECBS3HBIM.

Otmerka «2»:

Ipu OTBETe OOHAPY)KEHO HEMOHMMAHHE YYalluMCsS OCHOBHOTO COJep)KaHUs ydeOHOro MaTepuasa WiH
JOITYIIIEHBI CYIIECTBEHHBIE OIIMOKH, KOTOPbIE YJAIIUNACS HE MOXKET UCIPAaBUTh IIPU HABOASILIMX BOIIPOCAX yIUTEILS.

Otmerka «1»:

OTCYTCTBHE OTBETA.

O1eHKa 3KCTIEPUMEHTAJIbHBIX YMEHUH

OreHka cTaBUTCS HAa OCHOBAHUU HAOJIOAEHUS 32 yJalllUMcsl ¥ MIMCbMEHHOTO OTYETa 3a paboTy.

OTmerka «5»!

pabora BbINOJHEHA IMIOJHOCTBIO W IPAaBWIBHO, CAENAaHBl IpaBUIbHbIE HAOIIONEHHS U BBHIBOABI,
9KCIEPUMEHT INPOBEAEH IO IJIaHYy C YYETOM TEXHMKHM O€30HaCHOCTM M IpaBWil pabOThl C OOBEKTaMH H
000pynOBaHMEM; MPOSBIECHBI OPraHU3aLNOHHO-TPYIOBbIE YMEHUS (IIOAEPKUBAIOTCSI YUUCTOTA PabOUero MecTa u
TIOPSITOK Ha CTOJIE).

Otmerka «4»:

pabota BBINOIHEHA NIPABUIIBHO, CAENAaHbI IPAaBWIbHBIE HAOIIOJCHUS U BBIBOABI, HO IIPY 3TOM 3KCIIEPUMEHT
MIPOBEICH HE TOJHOCTHIO MK JIOMYIIEHBI HECYIIECTBEHHBIE OMUOKH B paboTe ¢ 00bEKTaMU U 000PYAOBaHUEM.

Otmetka «3»:

pabota BBINOMHEHA IPABUIBHO HE MEHEE YeM HAIOJOBUHY WM JIOMYIIEHa CYIIECTBEHHAs OMIHNOKa B X0Ze
JKCIIEpUMEHTa, B OOBSCHEHWH, B OGOPMIIEHHH pPa0OTHL, B COOINIOJIEHWH IIPABHII TEXHUKH OE30MacHOCTH TpH
pabote ¢ o0beKTaMu 1 000PYIOBaHHEM, KOTOPast UCIIPABIISETCS TTO TPEOOBAHUIO YIUTEIS.

OtmeTKa «2»:

JOMYIIEHBI 1Be (1 0osee) CyliecTBEHHBIE OMMOKA B X0/ SKCIIEPUMEHTa, B OOBSCHEHHH, B O()OPMIICHUU
paboTel, B COOIIONEHUH NMPaBUJ TEXHUKH O€30MacHOCTH IpU pabore ¢ o0beKTaMH M 000pYyIOBaHHEM, KOTOpPbIE
YUaIIuHCs He MOXKET UCIPABUTH Jake 110 TPEOOBAHUIO YUUTEIS.

OtmMmerka «1»:

pabota He BBHIIIOJIHEHA, Y YYallerocss OTCYTCTBYIOT SKCIIEpUMEHTAJIbHBIE YMEHUSI.

Coaep:xanne y4e0HOro npeaMera

Beenenue.

I'maBa 1. Mecro kypca «OOmas OHONOTHs» B CHCTEME €CTECTBEHHOHAYYHBIX AMCLIHMIUINH, a4 TAaKKe B
OMONOrMYECKUX HayKaX. 3HaYeHHe MpeAMeTa Uil MOHMMAaHHs €IMHCTBAa BCErO >KHUBOTO, B3aMMOCBSA3HM BCEX YacTeH
ouochepst 3eman. MHOroobpasme XHBOro Mupa. Y poBHU OpraHH3a[MHM U OCHOBHBIE CBOWCTBA JKUBBIX OPraHU3MOB.

Paznen 1. CTpykTypHasi Opranu3anus ;KUBbIX OPraHM3MOB

I'inasa 2.



XumMuyeckass OpraHu3anus KJIeTKH. DIEMEHTHBIM cocTaB KIETKH. PacnpocTpaHEHHOCTh 3JIEMEHTOB, UX
BKJIaJ B 0Opa3oBaHWE >KUBOW MaTepUH M OOBEKTOB HEXHMBOH MPHUPOIBL. MakKpodneMeHTH, MUKPOJIEMEHTHI; UX
BKJIaJl B 00pa3oBaHME HEOPTaHMYECKUX U OPTaHUYECKUX MOJIEKYJI )KHBOTO BEIIECTBA.

Heopranudeckre MOJEKyJbl KHBOTO BELISCTBA: BOJAA; XMMHUYECKHE CBOWCTBA M OMOIIOTHYECKas POJb.
Conmu HeOpPraHMYECKHX KHCIOT, HMX BKJIAJ B O0eCleYeHHE MPOLECCOB JKU3HENCITEIbHOCTH M TOAJEpKAaHHE
romeocrasa. Ponb KaTHOHOB W aHMOHOB B OOECIIEUEHWH IMPOLECCOB KHU3HENeITeNnbHOCTH. OCMOC M OCMOTHYECKOE
JABJIEHHE; OCMOTHYECKOE MOCTYIJICHUE MOJIEKYJT B KIETKY.

Oprannveckre MoJeKynbl. buonormueckue momumepbl — OCNIKU; CTPYKTypHas opraHuzanus. DyHKIUH
OeNKOBBIX MOJEKyl. YrieBoabl. CTpoeHne u Ouomoruyeckas poib. JKXUpbl — OCHOBHOW CTPYKTYPHBIH KOMITOHEHT
KJICTOYHBIX MeMOpaH W uctounuk sHeprun. JJHK — monekysbl HacnenacTBenHocTd. Penyrmkamms JJHK, nepenaua
HACJIeICTBEHHOW HMH(OpMallMi U3 MOKOJIEHHs] B MokoyieHue. [lepenadya HaciaeAcTBEHHOH WHpOpManuu W3 sjapa B
nutorasmy; tpanckpunius. PHK, ctpykrypa u ¢dynkuun. Madopmaironnsie, TpancnopTHele, pubocomansabsie PHK.
JeMoHcTpanusi 00beMHBIX MOZIENEH CTPYKTYPHON OpTraHU3aluy OHOJIOTHYECKHUX TTOJIMMEPOB: OETKOB M HYKJICHHOBBIX
KHCJIOT; X CpaBHEHHE C MOJIENSIMUA HCKYCCTBEHHBIX MOTUMEPOB (ITOTUBUHUIXIOPUT).

T'raa 3. O0MeH BellecTB W Npeodpa3oBaHue >Heprud B Kierke. OOMEH BEIIECTB U INPEBpaIliCHUE
SHEPTrUU B KIETKe. TpPaHCHOPT BEIIeCTB 4epe3 KIeTOuHyro MemOpaHy. IlmHo- m ¢arommros. BHyTpukierouHoe
MUIIEBAPEHHUE M HAKOIIJICHNUE YHEPTUH; pacIlelVIeHUE TIIIOKO3bl. BrocHHTe3 OeNKOB, JKUPOB U YIIIEBOIOB B KIIETKE.

I'naBa 4. Ctpoenne u yHkuuu kJaerok. [Ipokapuormueckue kierku; Gopma u pasmepbl. CTpoeHue
LUATOILJIa3Mbl OAKTEPHAJILHOW KJICTKU, OpPTaHM3allkds MeTadoJiu3Ma y MPOoKapuoT. ['eHeTHUeckuil ammapaTr OakTepuil.
CrnopooOpazoBanue. PasmHoxeHne. MecTo 1 poiib MPOKapruoT B OUOIEHO3aX.

Oykapuornueckas kierka. Lluromnazma sykaprnorndeckoi kieTku. OpraHeiisl HIUTOMIIA3Mbl, HX CTPYKTypa
n ¢ynkumu. Lutockener. BrmroueHus, 3HaueHWe W poib B MeTabonmu3Me KieTok. KierodHoe sapo — meHTp
YIOpaBleHUs] >KU3HEAESITEIbHOCThIO KIeTKH. CTPYyKTypsl KIETOYHOrO sijipa: saepHas oOO0O0JO04YKa, XpOMaTHH
(rerepoxpoMaThH), SAPHIIIKO. OCOOEHHOCTH CTPOCHUS PACTUTEIHLHOW KIIETKH.

Henenne knerok. Kierkn B MHOTOKJIETOYHOM opranu3Me. [loHsTHe o nuddepeHnupoBKke KIETOK
MHOTOKJIETOYHOT'0 OpTraHn3Ma. MUTOTHYECKAN TIMKI: HHTepda3za, penyminkanus JJHK; muros, $ha3per MuToTHYIECKOTO
JeNieHus] ¥ peoOpa3oBaHUsl XPOMOCOM; OMOJIOTHYECKHI CMBICT M 3HaueHHne MUTo3a (Oecrosoe pa3sMHOXKEHHE, POCT,
BOCIIOJTHEHHE KJIETOYHBIX IMOTEPh B (PM3NOJOTMYECKUX W MATOJIOTMYECKUX YCIOBHUsAX). KiieTounas Teopusi cTpoeHHs
oprann3MoB. JlemoHcTpanus. [IpuHIMNIIIAIEHBIE CXEMBI YCTPOHCTBA CBETOBOT'O U AJIEKTPOHHOTO0 MUKpOCKora. CXeMbl,
WUTIOCTPHUPYIONINE METOJBI MPENapaTHBHON OHOXMMHHM M WMMYHOJIIOTHH. Mopenn kierkd. CXeMBI CTpOEHUs
OpPraHOWJIOB PACTUTENBHON U KMBOTHOM KJIETOK. MUKpoInpenapaThl KJIETOK pacT€HUH, )KUBOTHBIX U OJHOKJIETOUHBIX
rpu6oB. OUTYpPHl MUTOTHYECKOTO AEJEHHs B KJIETKaX KOpEIIKa JyKa TOA MHUKPOCKOIOM WM Ha cxeme. Marepuasl,
pacckaspIBarome o Onorpadusx yueHbIX, BHECIINX BKJIaJ B pa3BUTHE KJIICTOUYHOW TEOPUH.

JlabopaTopnas pabota. M3y4ueHune KieTok 6aKTepuii, pacTeHUI 1 KUBOTHBIX HA TOTOBBIX MHUKpOIIperapaTax.

OcnoBHbIe ToHATHS. OpraHUYecKre 1 HeOPTaHWIECKIE BEIIeCTBa, 00pa3yIoIre CTPYKTypHBbIE KOMIIOHEHTHI
kierok. [IpokapuoTel: OakTepun © CHHE-3€IEHBIE BOJOPOCHH (IHaHOOaKTepwu). OyKapHOTHYecKas KIIEeTKa;
MHOT000pa3ne dyKapuoT; KIETKA OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpraHn3MoB. OCOOEHHOCTH PACTUTENbHOW U
YKUBOTHOW KJIETOK. SApo M muToIIa3Ma — TIaBHBIE COCTaBHBIEC YacTh KieTku. OpraHon sl UTOIIa3MbL. BKiTtoueHwu 1.
Xpomocombl. Kapuorun. MuToTudeckuit UK, MUTO3. buojorudeckuit cmbici MuTo3a. Ilojo)KeHHs KJIETOYHOU
TEOPUH CTPOCHHUSI OPTaHU3MOB.

Ywmenns. OObSICHATD PUCYHKH W CXEMBI, TIPEICTaBJIeHHbIE B yaeOHHKe. CaMOCTOSATENEHO COCTABIIATH CXEMBI
MPOLIECCOB, MPOTEKAIOIIUX B KJIETKE, U «IIPUBS3BIBATE? OTACIBHBIC UX 3TAIlbl K PA3JIMYHBIM KIETOUYHBIM CTPYKTYpaM.
WnmocTpupoBath OTBET MPOCTEUITMMHI CXEMaMH W PUCYHKaMH KJIETOYHBIX CTPYKTYp. PaboTaTh ¢ MHUKpPOCKOIIOM H
M3TOTOBJISATH MPOCTEHIINE NpenapaThl sl MUKPOCKOIUYECKOTO UCCIEIOBAHUSL.

PA3JIEJI 2. PasmMHo:KeHMe U HHAMBUAYAJbHOE PA3BHTHE OPraHU3MOB.

I'naBa 5. Pa3mHoxkenue opranm3moB. CymHOCT W (GOPMBI Pa3MHOXKEHHUS OpraHu3MoB. becmomoe
Pa3sMHOXXEHHE pacTeHUH U )XKUBOTHBIX. [[010BOE pa3MHOXKEHHE )KUBOTHBIX U PACTEHHUIA; 00pa30BaHUE MTOJIOBBIX KIETOK,
OCEMEHEHHE U OIUIOAOTBOpeHHE. buonorudeckoe 3HaueHUE MOJOBOro pa3MHOkeHHs. ['a-merorenes. Ilepmomsl
00pa3oBaHUs TOJOBBIX KIETOK: Pa3MHOKEHHE, POCT, co3peBaHHe (Meilo3) W (OpMHUpPOBAHHE MOJOBBIX KIETOK.
Oco0eHHOCTH criepMaToreHe3a 1 oBorenesa. OIiooTBOpEHHE.

JleMOHCTpaIus MIAKaTOB, WLTFOCTPUPYIONIUX CIIOCOOBI BETETATHBHOTO PAa3MHOXKEHUS TUIOJIOBBIX JIEPEBBEB U
OBOIIHBIX KYJIbTYpP; MHUKPOIPENapaToB SUIEKIETOK; (pororpaduii, oTpakarommx pazHooOpa3ue MOTOMCTBA y OJHOU
Mapbl pOAUTENEH.

I'naBa 6. UnauBuayajibHOe pa3BUTHE OPraHU3MoOB (OHTOreHe3). DMOPHOHAJIBHBIN MEPUON Pa3BUTHSL.
OCHOBHBIE 3aKOHOMEPHOCTH ApoOieHHs; 0Opa3oBaHHE OJHOCIOMHOrO 3apoislia — OnmacTynsl. lacTpymsanus;
3aKOHOMEPHOCTH 00pa30BaHUs ABYCJIOWHOIO 3apoiblllla — TacTpynbl. llepBUYHBIA opraHoreHe3 W JaibHeWIas
middepeHIMpoBKa  TKaHeH, oOpraHoB ©  cucrteM. llocTaMOpuoOHanbHBIA — mepuon  pa3BuTHs.  DopMbl
MOCTIMOPHOHAIBHOTO TIeprosa pa3BuTs. HempsiMoe pa3BuTHE; MOMHBINA M HENMOJIHBIM Meramopdo3. bronornyeckuit
cMbicn  pasButHs ¢ Meramopdozom. I[lpsmoe pasButme. Crapenue. OOmMe 3aKOHOMEPHOCTH Ppa3BUTHS.



Buorenernueckuii 3akoH. CXOACTBO 3aponpiliell M SMOpHOHaNbHAs AWBEpreHiusi npusHakoB {3akoH K. Bapa).
Buorenernueckuii 3akoH (3. ['ekkens u K. Miomnnep). Pabotsr A. H. CeBeprioBa 06 3MOprHOHaTbHONH H3MEHYUBOCTH.

HdeMoHcTpanust TabiML, WIUTIOCTPUPYIOUIMX TMporecc Mmeramopdo3a y YICHHCTOHOTHX, TO3BOHOYHBIX
(PKECTKOKpPBUTBIX W YeIIyWYaTOKPBUIBbIX, aM(uOmii); TabnWi, OTpakalomMX CXOACTBO 3apOABIIIECH MO3BOHOYHBIX
KHUBOTHBIX, a TAK)KE CXEM Ipeo0pa30BaHUsl OPTaHOB M TKaHEH B uiorenese.

OcHoBHblEe MOHATUS. MHOroobpasue GopM H  PacHpoCTPaHEHHOCTh OECHOJOro  Pa3MHOMKEHHS.
Buonoruueckoe 3HaueHue Oecronoro pa3MHOXKeHHA. [lomoBoe pa3MHOKEHHE W €ro OHONOrHYecKoe 3HaueHHE.
I'amerorenes; meiio3 u ero Omonornyeckoe 3HadeHue. OrnonorBopeHune. YMeHus. OObSICHATH mpolecc Melo3a u
Jpyrue 3Tanbl 00pa30BaHMs IIOJIOBBIX KJIETOK, HCIOJIB3Ysl CXEMbl W PUCYHKH M3 yueOHHMKA. XapaKTepU30BaTh
CYIIHOCTB OECIIONIOT0 U TIOJIOBOTO pa3MHOKEHHSL.

PA3JIEJI 3. HacjieACTBEHHOCTh U U3BMEHUYHUBOCTH OPraHu3MoB

T'maBa 7. 3akoHoMepHOCTH HacjaeaoBaHusi npusHakoB. OtkpeiTue . Menaenem 3aKoHOMepPHOCTEH
HacJICOAOBaHUA IMPU3HAKOB. FPI6pHI[OJIOFH‘ICCKHI71 MCTOJ U3YUYCHHA HACICACTBCHHOCTHU.

I'eneTtnueckoe onpenenenue noJsa. ['eHOTHN Kak LENOCTHAs cucTemMa. B3auMopelcTBue ajuieNbHBIX U
HEeaJJIEbHBIX TEHOB B OMPEAETIEHUH MPHU3HAKOB.

Hemonctpanus. Kaptel xpomocom uenoBeka. PomocioBHBIE BBIJAIOMIMXCS TMPEICTaBUTENEH KyIbTYpBHI.
XpOMOCOMHBIE aHOMAJIUH YeI0BeKa U MX ()EHOTUITMYECKUE MposiBieHus. JlabopaTopHas padboTa

Pemenue reneTnueckux 3a1a4 ¥ COCTaBIEHHE POAOCIOBHBIX.

I'maBa 8. 3akonomepnoctn wu3MeHuUMBOCTH. OCHOBHbIE (DOpMBI W3MEHYHMBOCTH. [ eHoTHIHYecKas
W3MEHYMBOCTh. MyTanuu. 3Ha4YeHWE MyTalWid Ui TPaKTHKH CEJIBCKOTO XO34icTBa M OHMOTEXHOJIOTHH.
KoMmOunatuBHas M3MEHYHUBOCTD. SBOJ'IIOI_II/IOHHOG 3Ha4YeHNEe KOMOMHATHBHOW H3MEHYHMBOCTH. (DCHOTI/IHI/IT-IGCKaSI, HIn
Moau(UKaIlOHHAs, N3MEHUYUBOCTh. Poib ycnoBuil BHEIIHEH cpeabl B Pa3BUTHU W MPOSBICHUU MPHU3HAKOB H
cBoiictB. Jlemoncrparms. [IpuMepsr MoauUKaIMOHHON N3MEHYHBOCTH.

Jlabopatopras pabGorta. IlocTpoeHWe BapuUanMOHHOW KpPUBOW (pa3Mephl JIMCTHEB PACTEHHUH,
AHTPOIIOMETPUUCCKUEC TaHHBIC yqaumxc;[).

I'naBa 9. Cesieknusi pacTeHHii, )KUBOTHBIX M MHKPOOPranu3MoB. l[eHTpBI NMPOUCXOXKAEHHS U
MHOT000Opa3uss KyIbTypHBIX pacTeHui. Coprt, moponma, mTamMM. METOIbI CENEKINH PACTEHUH W KUBOTHBIX.
JlocTuXeHusT ¥ OCHOBHBIE HAIpaBICHUS COBPEMEHHOH CceNeKUUHM. 3HadeHUEe CENeKIUM Uil Pa3BUTHUS
CEIbCKOXO3IMCTBEHHOI'0  IIPOM3BOJCTBA,  MEAMIIMHCKOW, MHKPOOHMOJOTMYECKOH W  JOPYrUX  OTpaciei
MIPOMBIIIIEHHOCTH.

Hemonctpanust. CpaBHUTENbHBIN aHAIN3 IIOPOJ AOMAIIHUX XHBOTHBIX U COPTOB KYJIBTYPHBIX pacTeHUIl U
ux JuKkuX npenkos. Komleknuu M mpemapaTsl COPTOB KyJIBTYPHBIX pPAacTEHUM, OTIMYAOIIMXCA HauOoJbLIei
IIJI0AOBUTOCTBIO.

OcHoBHbIe TOHSTHA. ['eH. ['eHoTHMI Kak cucTemMa B3aMMOJICHCTBYIOIMIMX TE€HOB opraHu3ma. [Ipu3Hak,
cBoiicTBO, (eHorum. ['eHeTnyeckoe OIpeAeNeHre TOoiNa Yy JKHBOTHBIX U pacTeHwid. HacnmeacTBeHHas u
HEHACJIEeICTBCHHAss M3MEHYMBOCTh. MyTalMOHHas W KOMOMHAaTHBHAasT H3MEHYMBOCTb. Moaudukanuu; HOpMa
peaknun. Cenexiys; THOpUIu3aus U oToop. I'ereposuc u moauIIonaus, ux 3Hadeane. Copr, mopoaa, mTaMM.

VYmenus. OObSICHATh MEXaHU3MBI IIepeiadyy IPU3HAKOB ¥ CBOWCTB U3 MOKOJIEHHUS B IIOKOJIICHUE, a TAKKE
BO3HMKHOBEHHE OTIIMYMMA OT POOUTENBCKUX (OpM y MOTOMKOB. COCTaBIATH MpOCTEiIIne POJOCIOBHBIE U PEIIaTh
reHernyeckue 3ana4yu. [lIoHuMaTe He0OXOAUMOCTh Pa3BUTHUS TEOPETHUECKON '€HETUKH U IMPAKTHUECKOH CeleKIuu
Uil TOBBbIEHUS 3 (EKTUBHOCTH  CENbCKOXO3SHCTBEHHOIO IPOM3BOACTBA W CHIKEHHS  ce0ecTOMMOCTH
IPOJOBOIBCTBHS.

Paznen 4. IBosonus ;xKMBOro Mmupa Ha 3emJe

I'naBa 10. PazBuTue Ouosiorum B 101apBUHOBCKHII Mepuoj. Pazsutre Ononorun B 1OIapBUHOBCKHUIA TIEPHOI.
l'ocrioncTBo B HayKe MpeacTaBiIeHHA 00 «M3HAYABHOM 11eM1eCO00Pa3sHOCTHY H HEM3MEHHOCTH JKUBOH TPUpOIbl. PaboTh
K. JIuHHes 1o cucteMaTHKe pacTeHUI U KUBOTHBIX. DBoMonuoHHas Teopus K. b. Jlarapka.

HemoncTpanusi. bruorpadmm y4deHbIX, BHECHIMX BKJIaJ B pPa3BUTHE OHBONIONWOHHBIX wuaed. JXm3Hp U
nesrenbHOCTh JK. B. Jlamapka.

I'naBa 11. Teopuss U. /lapBuHa 0 npoucX0xAeHNH BHIOB IIyTeM eCTeCTBEHHOro ordopa. [Ipennoceuiku
BO3HUKHOBeHMs yueHus Y. JlapBuHa: mocTiXeHHs B OONACTH €CTECTBEHHBIX HAyK, SKCIECAMLMOHHBIA Marepuan Y.
Hapsuna. Yuenue Y. Jlaprna 00 HCKYCCTBEHHOM 0TOOpE.

VYuenue Y. JlapBuHa o ectecTBeHHOM 0TOOpe. Bua — sneMeHTapHasi 3BOJIOLMOHHAS equHUna. BceeoOmias
WHIMBUyaIbHAs! H3MEHYMBOCTD U M30BITOYHAS YUCIIEHHOCTh IOTOMCTBA. bopr0a 3a cylecTBOBaHME U €CTECTBEHHBIN 0TOOP.

Hemonctpauusi. buorpagust Y. Hapsuna. Mapmpyr u KoHkpeTHele Haxonku Y. [lapBuHa BO Bpems
MyTelecTBUs Ha Kopabie «buripy.

I'maBa 12. MuxkposBomonusi. By Kak reHETUUECKH M30JIMPOBAHHAs CHCTEMA; PENIPOAYKTHBHAS 30U U
ee MexaHu3Mbl. [lomynsiMoHHas CTpyKTypa BHJAQ; SKOJOTHMUECKHE U TEHETHMUYECKHE XapaKTEPUCTUKU TOMYJIALUM.
[onynsmss — 31eMeHTapHasl 3BOJIOLMOHHAS eauHMLA. IlyTm M ckopocTh BHI00Opa3oBaHuUs; reorpaduueckoe H
9KOJIOTHYECKOE BUAO0OPa30BaAHHE.



JemMoHcTpanus cxeM, WITIOCTPUPYIOMINX MpOoLece reorpaduyeckoro BUA000pa30BaHus; )KUBBIX PAaCTEHUH U
KHUBOTHBIX, repOapreB W KOJUICKIHH, MOKA3bIBAIOIIMX WHIWBUAYAIbHYIO H3MEHUMBOCTH M pa3HOOOpaswe COpTOB
KyJABTYpPHBIX PACTEHUH W MOPOJ JIOMAIHUX >KUBOTHBIX, a TAKKe Pe3yabTaThl PUCIOCOOIEHHOCTH OPraHU3MOB K Cpefie
o0UTaHMS U Pe3ybTaThl BUA000PAa30BaHMS.

JlabGopatopHbie U pakTHYeckue paboTsl. M3ydyeHne mpucriocoOIeHHOCTH OPraHn3MOB K Cpelie OOMTaHUs.

W3ydyeHne W3MEHUYMBOCTH, KPUTEPUEB BHUAA, PE3YJIbTaTOB MCKYCCTBEHHOr0 OTOOpa Ha COpTax KYJIbTYPHBIX
pacTeHuil.

I'naBa 13. buosornyeckue mocjaeJCTBUA ajanTauMu. [JaBHbIE HaIpaBJIEHHUS 3BOJIOLHUOHHOIO IPOIIECcCa.
Buonormuecknii nmporpecc u ouonorndeckuii perpecc (A. H. Ceseprio). [Tytu moctixkenust OHOIOrHYECKOro mporpecca.
OCHOBHBIE 3aKOHOMEPHOCTH JBONIOLMHU: JUBEPreHLUs, KOHBEPreHIUs, MapajuleNu3M, IpaBWia 3BOIIONUU TPYIHII
OpPraHu3MOB. Pe3ynbraTel 93BOJIONMH: MHOrooOpa3We BWJIOB, OpraHM4YecKas IelecooO0pa3HOCTh, TIOCTEIEHHOE
yCIOKHEHHE OpraHU3allu.

JleMoHCTpanusi MPUMEPOB TOMOJOTMYHBIX W AQHAJIOTMYHBIX OPTraHOB, MX CTPOEHMSI U TIPOMCXOXKJEHHS B
OHTOT€HE3€e; CXEMBbI COOTHOIIEHHS MyTel MPOrpecCUBHOM OMOJIOrMYECKON 3BOJIOIMHU; MAaTEPUANIOB, XapaKTEPHU3YIOIINX
MIpeICTaBUTENEH KUBOTHBIX U pacTeHHH, BHECEHHBIX B KpacHyI0 KHUTY W HaXOAAIIMXCA T10J] OXPaHOH rocyaapcTBa.

I'naBa 14. Bo3unkHoBeHnMe ku3HM HA 3emie. OpraHudecKuii MHUpP KaK pe3ysIbTaT 3BONIIOIMH. Bo3HUKHOBEHHE
Y pa3BHUTHE KU3HU Ha 3emiie. XUMUYECKHH, Mpeaononornieckuii (teopus akagemuka A. Y. Onapuna), OMOMOrnaecKuii 1
COLMAIBHBIA OTalbl Pa3BUTUS KHUBOM Marepuu. DUIOrEHETUYECKHE CBA3M B JKUBOW IPHUPOJE; E€CTECTBEHHA
KJIacCU(HUKAIHS )KUBBIX OPraHU3MOB.

JleMoHCTpanusi cXxeM BO3HHUKHOBEHHS OJHOKJIETOYHBIX 3yKapHOT, MHOTOKJIETOYHBIX OpPraHU3MOB, Pa3BUTHS
11apCTB PACTEHUM U KUBOTHBIX.

I'nmaBa 15. Pa3Butue ku3nu Ha 3emiie. Pa3Butre Xu3HU Ha 3eMiie B apXEHCKYIO M MPOTEPO3OMCKYIO IPHI.
[lepBrie cnenpl xu3Hu Ha 3emute. [logBieHne Bcex COBPEMEHHBIX THIIOB OECTTO3BOHOYHBIX KUBOTHBIX. 1lepBhie XOpaoBsIe.
PazButre BomHBIX pacteHnid. PazBuTre xu3HM Ha 3eMJyie B Majeo30MCKyI0 3py. llosBneHne n 3BOMIONMSA CyXOITyTHBIX
pactennii. [lanopoTHHUKHM, ceMEHHBIE MAOPOTHHUKH, TOJIOCEMEHHBIE pacTeHHs. BO3HMKHOBEHHE MTO3BOHOYHBIX: PHIOBI,
3eMHOBOJIHBIE, TPECMBIKatoNecs. PasBurue ku3HM Ha 3eMiie B ME3030MCKYI0 M KalHO30MCKyr0 3pbl. llosBiieHue u
pacrpocTpaHeH1e OKPHITOCEMEHHBIX pacTeHni. BO3HMKHOBEHME NITUIT U MJIEKONUTarOIMX. [losiBIieHNE U pa3BUTHE IPUMATOB.

[Ipoucxokaerne demoBeka. MecTo deyioBeka B KHBOW mpupoze. CucremMaTHdeckoe Mmoiokenne Buma Homo
sapiens B CHCTeME >KUBOTHOro mupa. IIpu3Haku u cBOWCTBa 4ellOBEKa, MO3BOJIIOIIME OTHECTU €ro K PazIn4HbIM
CHCTEMATHUYECKUM I'PYIIIaM LApCTBa KUBOTHBIX. CTaJuy 3BOIOLMHY YEIOBEKa: IPEBHEHIINI YeoBeK, JPEBHUN YEI0BEK,
I1€pPBbIE COBPEMEHHBIE JIFOI.

JleMoHCTpamus penpoaykuuii kKaptuH 3. bypuana, oTpaxaromux dhayHy u (QIopy pa3IudHbIX 3p U MIEPHUOJIOB;
CXEM Pa3BUTHS LIAPCTB KUBOU MPUPO/IbI; OKAMEHEIOCTEN, OTIIEYaTKOB PACTEHUH B IPEBHUX MOpoaax. Mojienu CKeneToB
YEJI0BEKA U II03BOHOYHBIX KUBOTHBIX.

OcHoBuble noHsTHst. buonorns. XKusHb. OCHOBHBIE OTIAMYMS JKUBBIX OPraHM3MOB OT OOBEKTOB HEXHMBOU
TIPUPOBL. YPOBHH OpraHH3aIiH KHUBOH MaTteprn. OOBEKTHI i METO/IBI H3yHIeHHS B OMoorny. MHOroo0paswe »KMBOTo MHUpa.

OBomtorms. Bun, momyssimust; ux kputepur. bope6a 3a cymectBoBanue. EcTecTBeHHBI 0TOOp Kak pe3yibTaT
00pbOBI 32 CYIIECTBOBAHNE B KOHKPETHBIX YCIOBHSX Cpeibl 0OMTaHuUs. «BOIHBI )KU3HWY.

MaxkposBomronysa. bronorudgeckuii mporpecc u Omnonormdeckuit perpecc. [yt gocTimkeHust OMOIOTHIECKOro
nporpecca; apoMop¢03bl, HANOAAANTALNH, OOLIAs JereHepaLysL.

Teopus akamemnka A. M. OmapruHa 0 IPOMCXOXKICHUN KI3HU Ha 3emiie. Pa3BuTHE KUBOTHBIX U PACTEHHUN B
pas3iaMYHbIC MIEpHOABI CyllecTBOBaHU 3emin. [locTeneHHoe yCIoKHEHNE OpraHU3aliuy U IPUCIOCOOIEHNE K YCIOBUAM
cpebl KHMBBIX OPraHW3MOB B TIporiecce 3Boironuy. IIporcxoxkaeHne denoseka. JBrKylme cuiibl aHTpororenesa. Ponp
TpyZa B IIpoLiecce NpeBpalieHNs 00e3bsHbI B yeroBeka. YenoBeueckne pachl, X eAnHcTBo. KpuTnka pacusma.

Ymenus. OOBACHATE C MaTEPUATMCTUYECKUX ITO3HIIMI TIPOIlecC BO3HUKHOBEHHS JKM3HH Ha 3emie Kak
€CTECTBEHHOE COOBITHE B LIETIH HBOJIOLIMOHHBIX IIPEOOPA30BAHUI MATEPHUH B LIETIOM.

OOBSACHATH OCHOBHBIE CBOWCTBA JKMBBIX OPraHW3MOB, B TOM YHCJIE MPOLIECCHl META00NIN3Ma, CaMOPETYIIALIHIO;
MOHSITHE TOMEOCTa3a KaK Pe3ysbTaT 3BOJIOLMM JXKUBOM MaTepud. Mcronb3oBaTh TEKCT yueOHMKA M APYTUX Y4eOHBIX
MocoOMi 1711 COCTaBiieHUs] TaONML, OTPAKAIOIIMX OSTalbl Pa3BUTHS >KM3HM Ha 3eMile, CTAaHOBJICHHS YEJIOBEKA.
Hcnonp30BaTh TEKCT yueOHUKa 1Sl paOOThI ¢ HATYpaIbHBIMU 00BbEKTaMu. JlaBaTh apryMEHTHPOBAHHYIO KPUTHKY pach3Ma.

PA3JIEJI 5. B3auMOOTHOLIEHHS OPraHu3Ma i cpefibl. OCHOBBI 9KO0JIOTHH.

I'naBal6é. buocdepa, ee ctpykrypa un ¢yHkuun. buochepa — sxuBas obosnouka miaHersl. CTpyKTypa
orocthepsl. KomrioHeHTHI OHOC]ephl: )KUBOE BEIIECTBO, BUIOBOI COCTaB, pa3HOOOpasue U BKIIaI B OMoMaccy; OMOKOCHOE
n kocHoe BemiectBo Omocdeps! (b. M. Bepnanckwuii). KpyroBopor BemectB B mpupone. EcrecTBeHHBIE coOOIECTBa
KHBBIX OPraHu3MOB. broreoneHo3sl. KoMoHeHTs OMOreo1eH030B: POy LEHTHl, KOHCYMEHTHI, pelyLIeHTbl. BHOIIeHO3bI:
BUJI0BOE pa3HO00pasue, INIOTHOCTh MOMYISIIHN, OrnoMacca.

Abuornyeckne (akTopsl cpenpl. Ponp TemmepaTyphl, OCBEIIEHHOCTH, BIQKHOCTH M JPYrHX (akTOpOB B
KHU3HENeATEIbHOCTH ~ cooOmiecTB.  MIHTeHCHBHOCTh  jAeiicTBUsL  (akTopa Cpelbl;  OrpaHMYMBarOIMid  (axTop.
BzaumonetictBue (akTopoB cpenpl, MpeAeisl BIHOCIUBOCTU. bruornueckue ¢akropsl cpenpl. Llenu n cetn murtaHus.



DOKojoruueckue NHpaMHIbl: 4uced, Ouomaccel, sHeprun. Cmena OuomeHo3oB. [IpHuMHBI CMEHBI OHOLIEHO30B;
¢dopmupoBanre HOBBIX co00mIecTB. POpPMBI B3aMMOOTHOIICHUH MEXIY OpraHu3Mamu. [103MTHBHBIE OTHOLICHUS —
CUMOMO03: MYTyalu3M, KOoIlepamnusi, KOMMEHCAIN3M. AHTHOMOTMYECKWE OTHOMLICHHS: XWIHUYECTBO, Mapa3sUTH3M,
KOHKypeHIUs. HelTpanbHbIe OTHOLLIEHUS! — HEUTpaIU3M.

JeMoHcTpanus: cXeM, WIUTIOCTPUPYIOIUX CTPYKTYpY Ouocdepsl W XapaKTepu3yIOUIMX OTHeTbHBIC €€
COCTaBHBIC YacTH, TaOJHIl BHIOBOI'O COCTaBa M Pa3HOOOpasus >KUBBIX OPraHM3MOB OHOC(hEpBI; CXeM KpYyroBOpoTa
BEILIECTB B IPUPOJIE; KapT, OTPAKAIOIIUX I'€OJIOTHYECKYIO HCTOPHIO MaTEPHKOB; PACIPOCTPaHEHHOCTH OCHOBHBIX OMOMOB
cyu; quaduisMoB U kuHo(rbMa «bruochepay; mpruMepoB CUMOMO3a MPEICTABUTENICH pa3InYHBIX IIAPCTB KUBOM ITPUPOJIBL.

JlaGopatopHble U npakTHyeckue paboTel. CocTaBlIeHnEe CXeM Mepeaur BEIEeCTB U SHEprud (Lenel MUTaHus).

I/I3y‘{CHI/Ie M ONHCaHHE DPKOCHUCTEMBI CBOEH MECTHOCTH, BBISIBJIICHHEC THIIOB B3aI/IMOIl€I\/'ICTBI/ISI Ppa3HbIX BUIOB B
JTAHHOM YKOCHCTEME.

I'naBa 17. buocgepa u yesioBek. [Ipupoanbie pecypebl 4 UX HCIOJIH30BAHKE.

AHTpoOIOreHHble  (HaKTOphl BO3JICHCTBUS Ha OWOIEHO3BI (PONIb 4YelOBEeKa B TIPHPOAE); MOCIESACTBHS
XO3SHCTBEHHOH JesITeNbHOCTH verioBeka. [1pobieMbl palMoHAIBHOTO IPHPOIOIIONB30BAHMSL, OXPAHbl TIPUPOIBL: 3aIIUTa OT
33I’p5[3H€HHI71, COXpPaHCHUEC 3TAJIOHOB U IMMaMATHUKOB IIPUPO/IbI, 06ecnequI/Ie MIPHUPOIHLIMHA PECYpCaMU HACCIICHWA TIJIaHCTEI.

JleMOHCTpanys KapT 3al10BEHBIX TEPPUTOPUIN HAILEH CTPAHBL

IpaxTrdeckast pabota. AHaINM3 U OIIEHKA [TOCIIEICTBUH JeATEIbHOCTH YeJIOBEKa B DKOCHCTEMAX.

OcHoBHbIe TIOHATUS. brocdepa. buomacca 3emn. bruonorndeckas mpoyKTHBHOCTh. JKUBOE BEIIECTBO U €ro
¢yHkumn. Bruonornueckuii KpyropopoT BeHIECTB B MpUpoje. JKoiorus. BHemmHss cpena. Dkomoruueckue (QakTopsl.
AbuoTtnyeckrie, OMOTHYECKHE W aAHTPOIOreHHbIE (aKTOphl. JKOJIOTMUECKUE CHUCTEMBI: OWOTeOleHO3, OHOIIEeHO3,
arporeHos. [IpoayrienTsl, KOHCYMEHTHI, peayleHTs. CaMoperyssiys, cMeHa OMOIIEHO30B 1 BOCCTAHOBJIEHHE OHOIIEHO30B.

Bosneiicteue uenoBeka Ha Ouocdepy. OxpaHa MpUPOAbI; OMOIOTHUECKHIA U COLMAIBHBIA CMBICI COXPaHEHHUs
BHJIOBOI'O pa3Ho00pa3ust OMOIeH030B. PanoHab-HOe PUPOJIOIONE30BaHHE; HEMCcCUepIaeMble U HCUepIiaeMble PECYPCHI.
3aroBeAHNKY, 3aKa3HUKH, Tapku. KpacHas kaura. bronuka.

YMmenus. BeigBisaTe IIPU3HAKN HpI/ICHOCO6HeHHOCTI/I BHUIOB K COBMECTHOMY CYHICCTBOBAHWIO B OKOJIOTHYCCKUX
CHCTEMaX.

HpI/IMeHSITB Ha TIPaKTUKE CBCACHUA 00 DKOJIOrHYECKUX 3aKOHOMEPHOCTAX B IMPOMBIIIJICHHOCTH M CEJIbCKOM
XO3SHCTBE Ul IPAaBHIBHOM OpraHMW3alliH JICCOBOJCTBA, PHIOOBOJCTBA U T. M., @ TAKKE JUIA PEIICHUS BCEIO KOMIUIEKCa
3a71a4 OXpaHbl OKPYXKaIOIIEH Cpe/ibl U palliOHATIbHOIO IPUPOAONIOIb30BAHYSL.

Y4edHO-MeTOAUYECKHH KOMILJIEKT
1. B.b. 3axapos, B.. CuBornazos, C.I'. MamonToB, 1.b. Aradonosa. «buomnorus». 9 knacc: YueOHUK
JUTs1 001Ie00pa3zoBaTeNbHBIX yaeOHbIX 3aBeneHnid. — M.: OO0 [poda, AO «3narensctBo «lIpocBemenuey.
2. MlHTepHeT-pecypchl Ha YCMOTPEHHE YUHUTEIS M 00 yJaIOIINXCS.

TemaTuyeckoe NVIAHUPOBAHME Y4eOHOI0 IpeAMeTa

No HazBanawne Tembl Obmas | AymuTopHas Yacer
/T yaeOHast Harpyska CaMOCTOSTENb
Harpy3ka HOI paboTHI
Beenenue 1 1
1. | buosnorus xak HayKa O JKUBOH MPHUPOJIE 1 1
I'naBa 1. MHorooopasue ;kuBoro Mupa 1 1 0
2. | MHoroo6pasue XUBOTro MUpa. Y POBHU OpPTaHU3AIIUN 1 OCHOBHBIC 1 1
CBOMCTBA JKMBBIX OPTaHH3MOB
Pazgea 1. CTpyKkTypHasi opraHu3anus ;KUBbIX OPraHU3MOB
I'naBa 2. XumMuueckasi OpraHu3aIus KJIeTKH 2 1 1
3. | Heoprannyeckue BeNIeCTBa, BXOISIINE B COCTAB KICTKH 1 1
4. | Oprannueckue BEIIECTBA, BXOSIINE B COCTaB KIETKH 1 1
I'maBa 3. O0MeH BemecTB M Npeodpa3oBaHue JHEPTHH B KJIETKe 3 1 2
5. | OOMeH BeulecTB M NIPEBpAILCHUE SHEPTUU B KIETKE 1 1
6. | Ilmactuueckuii oOMeH. buocuHTe3 OENTKOB 1 1
7. | Ouepreruueckuii ooMeH. CriocoObl MUTaHUS 1 1
I'naBa 4. Ctpoenue u GyHKIHMH KJIETOK 6 4 2
8. | IIpokapuoruyeckas KJIeTKa 1 1
9. | Knerounas Teopusi CTpOECHHS OPraHU3MOB 1 1
10. | Dykapuornueckast kierka. Lluronnazma 1 1
11. | Dykapuornueckast Kierka. Japo 1 1
12. | JleneHue KICTOK 1 1




13. | OGob1menne no Teme: «CTPYKTYpHAs OPraHH3AIHs KUBBIX OPTAHH3MOB 1
Paznen 2. PazMHoOkeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHM3MOB
I'naBa S. Pa3MHoOKeHHe OPraHNu3MOB 2 1
14. | Becnonoe pa3MHOXKEHUE 1
15. | IlonoBoe pazMHOXeHUE. Pa3BUTHE MOJOBBIX KJIETOK 1 1
I'naBa 6. UnpuBuayaibHoe pa3BUTHE OPTraHU3MOB (OHTOTeHe3) 3 2
16. | OMOpHOHANIEHBIN EPUOJ PA3BUTHS 1 1
17. | IlocToMOpHOHANBHBIN IEPHOJT PA3BUTHS 1 1
18. | OOmme 3aKOHOMEPHOCTH Pa3BUTHS 1
Paznen 3. HaciencTBeHHOCTHh M H3MEHYMBOCTh OPraHN3MOB
I'naBa 7. 3aKk0HOMepHOCTH HacJe0BAHUS IPU3HAKOB 10 5
19. | OCHOBHBIC IOHATHUS TCHETUKH 1
20. | T'ubpunonornueckuii. Uzyuenne MeTo] H3ydeHus HACIEACTBEHHOCTH 1 1
I'peropa Mennens. IlepBoiii 3axkoH MeHens
21. | Bropotii 3akoH Menpenst. 3aKOH YUCTOTHI FaMeT 1
22. | Tperuii 3axoH Menens. AHAIM3UPYIONIEE CKPEIIMBAHNE 1 1
23. | Pemrenne resernyeckux 3aja4 Ha 3aKOHBI MeH e 1
24. | CueruieHHOE HaclleIOBaHHE T'eHOB 1 1
25. | I'eneruka nona. HacnenoBanue Npu3HaKkoB, CIEIUICHHBIX C TTOJIOM 1
26. | 'enoTun Kak CUCTEMa B3aMMOJICHCTBYIOIIUX ISHOB 1 1
27. | PeuieHue reHeTuyecKkux 3aaad 1
28. | Ilpakruueckas pabora Ne 1. PellieHue reHeTHYECKHMX 3aa4 U 1 1
COCTAaBIICHHE POJIOCIIOBHBIX
I'naBa 8. 3akoHOMepHOCTH H3MEHYHBOCTH 6 3
29. | M3amenunBOCTh. THUIIBI H3MEHUNBOCTH 1
30. | HacnencrBenHas (reHOTHITUYECKAs) U3MEHYHBOCTh 1 1
31. | Myrarun. Tunbel MyTaruit 1
32. | HenaciencrBenHas ((peHOTUIINYECKAsT) H3MEHUYHUBOCTD 1 1
33. | BousiBiieHHEe U3MEHYMBOCTH OPTaHU3MOB 1
34. | O6obuieHue o teme «HaciencTBeHHOCTh 1 K3MEHUYHUBOCThY 1 1
I'nasa 9. Cenekuusi pacTeHHii, ’)KUBOTHBIX H MUKPOOPTraHNU3MOB 5 3
35. | Ceneknusi. 3a1a4u CeJIeKIHN 1
36. | IleHTpBl MHOTOOOPA3HSI U POUCXOXKJICHVSI KYJILTYPHBIX pacTeHUI 1 1
37. | Cenekuus paCTeHUH M JKUBOTHBIX 1 1
38. | Cenekuust MUKpPOOPTraHHU3MOB 1 1
39. | O6obmIeHue o teme «HacnencTBeHHOCTh 1 K3MEHUYHUBOCThY 1
Pa3naen 4. IBosionusi JkuBoro Mupa Ha 3emJe.
I'naBa 10. Pa3BuTHe 0MOJOTHMH B 10JaPBHHOBCKHII MepPHO 2 1
40. | CraHOBIIEHHE CUCTEMATHKH 1
41. | OBomonmonHas Teopus JKana barucra Jlamapka 1 1
I'napa 11. Teopuss YapJza lapBuHa 1 npoucXoxieHUe BUI0B 3 1
MyTeM eCTECTBEHHOI0 0TOOpa
42. | HayuHble 11 CONMAIbHO-YKOHOMUYECKHE TIPEIOCHLUTKA 1
BO3HHMKHOBEHMs Teopuu Yapnsa JlapBuHa
43. | Yuenne Yapn3za JlapuHa 00 HCKycCTBEHHOM OTOOpE 1 1
44. | Yuenue Yapnsza JlapBuHa 0 ecTecTBEHHOM OTOOpE 1
I'maBa 12. CoBpeMeHHBIe NPeACTABJICHUS 00 IBOJIIOIHUH. 5 3
MuUKpP03IBOJIIONNS H MAKPOIBOJTIOIUS
45. | Bup, ero Kputepun u CTPYKTypa 1
46. | DnemeHTapHBIE 3BOJIOLHOHHbIE (DAKTOPHI 1 1
47. | ®opMbl ecTeCTBEHHOTO 0TOOpa 1
48. | I'maBHBIC HAaNTpPaBJICHUS SBOJIOLMN 1 1
49. | Tumsl >BOJIIOLMOHHBIX U3MEHEHUNH 1 1
I'masa 13. IIpucnoco0/IeHHOCTE OPraHN3MOB K YCJIOBHAM BHELIHei 5 5
cpelbl KaK pe3yJIbTAaT /IeiiCTBHsI eCTeCTBEHHOr0 0T00pa
50. | Pe3ynpTat 3BONIOLMH — IPUCTIOCOOJIEHHOCTh OPTaHU3MOB K Cpejie 1




oouTauus

51. | OTHOCHTENBHBIN XapaKTep NPUCIOCOOICHHOCTH 1 1
52. | ®usnonornueckas aganTanus 1 1
53 | Pe3ynbTaThl 2BOITIOIUH 1 1
54. | O6obueHne Mo TemMe «IBONIOLUOHHAS TeopHs. MUKPOIBOIIOLHSL. 1 1
MaxkpoaBosronus»
I'naBa 14. Bo3HnkHOBeHHE KM3HU Ha 3emiie 2 1 1
55. | HauanpHble dTanbl pa3BUTHS KU3HU 1 1
56. | CoBpeMeHHBIC TPEICTABICHHS O BOSHUKHOBEHUH JKU3HH 1 1
I'nasa 15. Pasputne xn3Hu Ha 3eMiie 3 1 2
57. | HauanbHble 3Tanbl pa3BUTHS KU3HU. Dpa IpeBHelel u3Hu. JKu3Hb 1 1
B apXEHCKYI0, TPOTEPO30MCKYIO U MAJIE030MCKYIO APbI
58. | ’)Kuznb B ME3030/CKYIO M KaiiHO30MCKYIO 3pBI 1 1
59. | MecTo 1 poIb YesioBeKa B CUCTEME OPraHHYeCKOTrO MUPa. DBOJIOIUS 1 1
YenoBeKa
Pa3nen 5. B3anmooTHOII€HUs1 OPraHu3MoOB U cpelibl. OCHOBBI IKOJIOTHH
I'naBa 16. buocdepa, ee cTpyKTypa H PyHKIMH 5 3 2
60. | Ctpykrypa 6uochepnl. KpyroBopoT BelecTs B Ipupoje 1 1
61. | DOxomnoruyeckue HakTopsl. IKOCHCTEMBI. brOreoIeTo3nl 1 OUOIICHO3BI 1 1
62. | Abuotnueckue paktopsl cpenbl. UHTEHCUBHOCTD AeHCTBHS (GaKTOPOB 1 1
cpebl
63 | buonoruueckue akTopsl cpespl. TUIIBI CBsI3el MEXTy OpraHH3MaMH U 1 1
Ouorerozom
64. | buonoruueckue GakTophl cpesibl. B3anMOOTHOIIEHHUS MEXTY 1 1
OpraHu3MaMHu
I'naBa 17. buocdepa u yejoBeK 3 1 2
65. | IlpupojHble pecypchl U UX MCIIOJIb30BAHUE 1 1
66. | [MocnencTBus XO3SMCTBEHHOM JIEATEIEHOCTH YeNIOBEKa IS 1 1
OKpY>Karolen cpepl
67. | OxpaHa NPUPOJBI U OCHOBBI PALIMOHAILHOIO IPUPOAOIOIH30BAHMS 1 1
0000 enne. 1 1
68. | O0oOmIcHKE 10 TeMe «B3arMOOTHOILIIEHHS OpraHU3Ma ¥ CPE/Ib. 1 1
OCHOBBI 9KOJIOTHI
HToro uacos: 68 34 34




