MyHuuuna/jibHoe 001eodpa3oBare/ibHOe YUpeKIeHHe
«Cpennsisi 061eodpazoBaTebHast WKoJIa Ne6»

PaccmoTpeHa 1 0100peHa Ha 3acelaHuu VYr1BepikaeHa pykosoauteneMmMOY
MO yuutenei «Cpennss obeobpasgfiaresbaas wKoma Ne6y
€CTeCTBEHHO-MaTEMaTHMECKQFO LKA i //1‘, [llapaxosa JI.H.
PyxoBomutens MO /7 €4 Lasnuna E. B. : i
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Pabouasi nporpamma
yueoHoro npeamera «buosorusa» 9 kiaace
Pa3nen «OcHOBBI 0011€H 0HOJIOr MK

PaGouyas nmporpaMma cocTaBlIeHa Ha OCHOBE IPUMEPHON TPOrpaMMBl
«ITpuponosenenue. buonorus. Dxomnorus. 5-11 kmace», usaarenscTBo «BeHTaHa-
I'pad», CO3TaHHON ABTOPCKUM KOJUIEKTHBOM TOJl PYKOBOACTBOM Ipodeccopa
. H. TTonomapéBoii.

PaGouasi mporpaMMa OpUeHTHPOBaHa Ha HCI0/Ib30BaHKe yueOHHKa:
W. H. ITonomapéaa, O. A. Kopuunosa, H. M. UepHosa. «OcHOBBI 00Lie#
6uonoruu. 9 knace»: M.: Benrana-I'pad, 2015.

CocTaBuTens: yuutens 6unonorun Kankaesa A. J1.

r.o.Capanck, 2022




IHosicHuTEeIbHAA 3aIIUCKA

Pabouas nmporpamma coctapiieHa Ha ocHOBe DenepaiibHOro I'ocyaapcTBEHHOro
cranaapTta, [IpumepHOil mporpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHus MO OMOJIOTUN U
[IporpaMMbI OCHOBHOTO 001Iero 0Opa3oBaHus 1Mo Ouosoruu it 9 kimacca «OCHOBBI
obmeit Oumonorum» asropoB W.H.[lonomapesoit, H.M.UepnoBoit //buonorus B
ocHoBHOU mmikoje: [Iporpammel. M.: Benrana-I'pad, 2015. - 72c./, oTpaxkaromei
conepxkanue I[IpumepHoll mporpamMmbl € JOMOJHEHUSIMU, HE MPEBBIIIAIOIIUMU
TpeOOBaHUS K YPOBHIO MOATOTOBKH O0YUAIOIINXCSL.

CornacHo peictByromieMy basucHoMmy yueOHOMy IutaHy pabouasi mporpamma
JUTst 9-TO KJlacca MmpeycMaTpuBaeT 00ydeHue O1MoJIoruu B oo0beMe 2 yaca B HEJIENIO.

B paGoueli nporpamMmme HallUIM OTPaKEHHUE LEMH W 337aud U3y4eHUsi OMOJIOruu
Ha CTYIIEHH OCHOBHOT'O OOIIET0 00pa30BaHuUs, U3JI0KEHHBIC B MOSICHUTEIBHOM 3aITUCKe
Kk [lpumepHoil mporpamme mo Owojorud. B HeW Takke 3a70KeHbI BO3MOXKHOCTU
HPEAYCMOTPEHHOTO CTaHAapTOM (OPMHUPOBaHUS y OOydaromuxcs o0OIIey4eOHbIX
YMEHUI ¥ HAaBBIKOB, YHHUBEPCAIbHBIX CIOCOOOB JCATEILHOCTM U  KIIFOUEBBIX
KOMIICTEHIINH.

N3yuyeHue OMOJI0THM HATIPABJIEHO HA IOCTHKEHHUE CJIeIYIOIIHX Lese:

° 0ceoeHue 3HaHuIl O 5KUBOU MIPUPOJIE U MPUCYIIUX €1 3aKOHOMEPHOCTSIX

o osla0eHue ymenuamu 1PUMCHATH OMOJIOTHYECKHE 3HaHUA, pa6OTaTB C
OMOJIOTHYECKUMHU HpI/I60paMI/I, HHCTPYMCHTAMH, CIIpaBOYHUKAMH, IIPOBOIAUTDH
Ha6JIIOIIeHI/ISI 3a OMOJIOTUYECKUMH 06’bCKTaMI/I, OMOJOTHYECKHE OKCIICPUMCHTEI

o paseumue nO3HABAMEJIbHbIX UHmMEPeCco6, UHMEIEKMYAlbHbIX U
meopuecKkux cnocoonocmelil

L 6ocnumanue MO3UTUBHOTO IEHHOCTHOTO OTHOLLIEHUS K )KMBOM MPUPOJE,
COOCTBEHHOMY 3JI0POBBIO, KYJIBTYPhI TOBEJICHUS B TIPUPO/IC

° UCNONB308aAHUE NPUOOPEMEHHBIX 3HAHUI U YMEHUU 8 NOBCEOHEBGHOIl
HCU3HU

3agaum paszaena «Oomas 6moaorus» (9 kiaacc)

Oobyuenusn: co3nath ycnoBus sl GOPMHUPOBAHUSA Y YUAIINXCS MPEAMETHON U
y4eOHO-HCCIIeIOBATEIIbCKONM KOMITETEHTHOCTEH:

1. OOGecneunth YCBOCHHME Y4YalIUMUCS 3HAHUM MO oOlmeld OuoJIoTHU B
COOTBETCTBHM CO CTaHJIAPTOM OHUOJOTUUECKOTO OOpa3oBaHUs YEpe3 CUCTeMY U3 68
YPOKOB Y MHJVMBUAYaJIbHbIE 00pa30BaTeIbHBIE MapIIPyThl YYCHUKOB.

2. JloOuTbcsi TMOHMMAHUS IIKOJbHUKAMH TMPAKTUUYECKOM  3HAYUMOCTH
OMONOTUYECKUX 3HAHUI

3.IIponomxuth GopMUPOBAHKE Y TIKOJILHUKOB 00IIEY4EOHBIX YMEHHUIA:

KOHCHEKTHPOBATh MUCbMEHHBII TEKCT U peUb BHICTYMNAIOIIETO, TOUYHO MU3JIaraTh
CBOM MBICIIM TIPU MHCHbME Y€pe3 CUCTEMY 3aJaHWid, BBIIBUTaTh TMIOTE3bl, CTABUTH
1€, BRIOMPATh METOJBI M CPEJICTBA MX JOCTIKCHMS, aHAJIM3UPOBaTh, 0000IaTh U
JieaTh BBIBOJIBI Uepe3 JabopaTopHbIe padoOTHI.

Pazeumus: co3nath yCIOBUS JI Pa3BUTHS Y IIKOJbHUKOB
WHTEJUICKTYalIbHOM, SMOIMOHAIBHON, MOTHBAITMOHHON U BOJIEBOM cepbl: 0co0oe
BHUMaHHE 00paTUTh HA PA3BUTHE Y JICBATUKIACCHUKOB MOTOPHOM MMaMSTH,



KPUTHUYECKOTO MBIIUICHHS, TPOAODKUTH Pa3BUBATh Y YUEHUKOB YBEPEHHOCTH B ce0e
, 3AKPENUTh YMEHHUE JOCTUTaTh OCTABJICHHON LEIH.

Bocnumanua:  cnocoOCTBOBATh  BOCHUTAHUIO  COBEPLICHCTBYIOLIUXCS
COLIMAJbHO-YCIIECIIHBIX ~ JIMYHOCTEH, MPOJOJIKUTH HPABCTBEHHOE BOCIUTAHME
ydaluxcs ¥ pa3BUTHE KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTH (YMEHMS UTh B
oO1iecTBe: 001IAThCs, COTPYAHUYATh U YBaXaTh OKPYKAIOIIUX ).

B 9 knacce mpemycMaTpuBaeTCs M3yYEHUE TEOPETHUECKUX M IPHUKIATHBIX
OCHOB 001el ouonoruu. [IporpamMmma kypca BKJIO4aeT B ceOs BOMPOCHI MPOrpaMMBbl
obmeoOpazoBaTensHOM mikobl it 10-11 kmaccoB. B Heli coxpaHeHbI Bce pasaesnsl U
TEMBbI, W3y4aeMble B CpEeIHEH 001e0o0pa3oBaTEIbHON IIKOJIE, OJHAKO COJIEPIKaHUE
Ka)XJIOT0 Y4eOHOro 0JI0Ka yMpOIIEHO B COOTBETCTBUH C BO3PACTHBIMH OCOOEHHOCTSIMU
00yJaromuXcsi ¥ ¢ y4eTOM 00paz0oBaTeIbHOTO YPOBHS. DTO HAIILIO CBOE OTPAKCHUE B
paGoueld mporpamMme B 4YacTH TpeOOBaHW K IOJTOTOBKE BBITYCKHHKOB, YPOBEHb
KOTOPbIX B 3HAYUTEIILHOW CTENEHH OTIWYAeTCs OT YpPOBHSA TpeOOBaHMIA,
npeabsBisieMbIX K ydammmcest 10-11 kiaccoB, Kak B OTHOLUEHUHM KOHTPOJIUPYEMOIO
o0beMa coJiepKaHus, TaK U B OTHOIIIEHUH POBEPSEMBIX BUJIOB JESITEIbHOCTH.

[TpuHIMOBI OTOOpPa OCHOBHOTO U JIOMOJHUTENBHOTO COJIEPYKAHMS CBS3aHBI C
IPEEMCTBEHHOCTBIO 1I€JIe 00pa3oBaHMs Ha PA3JIUYHBIX CTYHNEHSIX U YPOBHSX
OoOy4yeHMsl, JIOTUKOM BHYTPUIIPDEIMETHBIX CBSI3€i, a Takke C BO3PACTHBIMHU
O0COOCHHOCTSIMU Pa3BUTHUS YHAIIIUXCSL.

Jnis mpruoOpeTeHusl MPaKTHUECKUX HABBIKOB M TMOBBIIICHUS YPOBHS 3HAHHUH B
pabouyio mporpamMmy BKJIIOYEHBI JJTaOOpaTOpHbIE W  NPAKTHUYECKUE PabOThI,
npexycMotpennslie [IpumepHoii mporpammoit. Hymepanus mabopaTopHbIx paboT 1aHa B
COOTBETCTBUU C MOCJIEIOBATEILHOCTHIO YPOKOB, Ha KOTOpPBIX OHHM TpoBoasTcs. Bce
71a00paTOpHbIE M MPAKTHUECKHWE PaOOThl BBIIEICHBI B CAaMOCTOSITEIbHBIE YPOKH M
MOJIEXAT 0053aTEIbHOMY OLIEHUBAHUIO.

CucreMa ypoKOB COPHEHTHUPOBAHA HE CTOJIBKO Ha Mepeiady «rOTOBBIX 3HaHUID,
CKOJIBKO Ha  (OPMHpPOBAHME  AKTMBHOM  JIMUHOCTH, MOTHUBHUPOBAaHHOM K
caMo00pazoBaHMI0, O0JIAAAIOMIEH JOCTATOUHBIMUA HABBIKAMH U TICHUXOJIOTHUECKUMHU
YCTAaHOBKaMH K CaMOCTOSATENIbHOMY IOMCKY, OTOOpY, aHalIW3y U HCIOJIb30BaHUIO
uHpopmauuu. s TeKylero TeMaTHuecKoro KOHTPOJISE U OLIEHKU 3HAHUHM B CHCTEME
YPOKOB MPEAYCMOTPEHBI YPOKH-3aueThl. Kypc 3aBeplIaroT YpOKH, MO3BOJISIOLIUE
00O0IIMTP M  CHUCTEMATU3UPOBaTh 3HAHUSA, a TaKKE TPUMEHUTh  YMEHUs,
pUOOpETEHHBIE PU NU3YYEHUHN OMOJIOTHH.

Oco0oe BHUMaHHME YAENSETCS MO3HABATEIbHOM AaKTUBHOCTU Y4YaIUXCS, HX
MOTHUBHUPOBAHHOCTH K CAMOCTOSITEILHOM y4eOHO padoTe.

B terpanp BKIIOUYEHBI BOMPOCHI U 33J]aHKs], B TOM YMCJIE€ B BUIE CXEM U TAOJIHII.
Bonblilyto 4acTh COCTaBJISIIOT 3aJaHMs, OPUEHTUPOBAHHBIC TJIaBHBIM 00pa3oM Ha
BOCIIPOU3BE/ICHUE YCBOEHHOI'O COJAEP)KaHUS. OTH 3a/laHusl BBIOJHAIOTCA MO XOIy
ypoka. Pabora ¢ TabnuiiaMu M TMo3HaBaTelbHbIE 33Jaud, TPeOyIOIME OT YYEHHUKa
pa3MBIIIICHU WM OTPaOOTKU HAaBBIKOB CPaBHEHUS, COMOCTABIICHUS, BHIIOIHIIOTCS B
Ka4eCTBE JIOMAIIIHETO 3a1aHMsI.

Pabouast nporpaMma opreHTHpPOBaHa Ha MCIIOJIb30BaHUE yUeOHUKA!

[TonomapeBa M.H., UepnoBa H.M. «OcHoBbI 00mIeit Ouonorun. 9 ximaccy:
VY4eOnuk ams 001meo0pa3oBaTeNibHbIX YUeOHbIX 3aBeneHwid. - M.: Benrana-I'pad, 2015



MecTo npeaMeTa B y4eOHOM ILIaHE.

Pabouast nmporpamma pa3zpaboraHa Ha OCHOBE aBTOPCKOM TPOrpaMMBbl
[Tonomapénoii M.H., B COOTBETCTBUHU ¢ KOTOPOM Ha M3y4YeHHE Kypca Ouoaoruu 9
KJ1acce oTBoauTCa 68 yacoB (2 yaca B Heelnto). Cpok peanu3anuu mporpamMmmel - 1
roJ.

O01mey4yeOHbIe YMEHHUSN, HABBIKM U CIIOCOOBI A€ATEJILHOCTH.

Pabouast nmporpamma npeaycMarpuBaeT GOpMUPOBAHUE YHAIIUMHUCS
o011ey4eOHBIX YMEHUHN 1 HABBIKOB, YHUBEPCAIBHBIX CIIOCOO0B JCSATEIHHOCTH U
KITFOUEBBIX KOMIIETEHITMH. B 3TOM HampaBlieHUH MPUOPUTETHBIMH JIJI yI€OHOTO
npeaMeTa « bronorus» Ha CTyneHH OCHOBHOTO OOIIIET0 00pa30oBaHUs SBIISIOTCS
pacrno3HaBaHHe 0OBEKTOB, CPAaBHEHHE, KIIACCH(DUKAIINS, aHATTN3, OTICHKA.

Tpeb6oBaHus K YPOBHIO NOJATOTOBKH

B pezynomame uzyuenusa ouoozuu yueHuK 00x4ceH

3HATH/TIOHUMATDH

— HPU3HAKU OUONOZUYECKUX 00BEKM06: KVBBIX OPTaHU3MOB; T€HOB U
XPOMOCOM; KJIETOK ¥ OPTaHU3MOB PACTCHU, )KUBOTHBIX, FPUOOB U OAKTEPHUIL;
NOMYJISLUNA; SKOCUCTEM U arpo-3KOCUCTEM; OHOc(hephl; paCTeHUM, )KUBOTHBIX U
rprOOB CBOEr0 PErHOHA;

— CYUWHOCMb OUO002UYUeCKUX NPOYeccos: OOMEH BEIIECTB U MIPEBPAICHUS
SHEPI'uM, MUTAHUE, TbIXaHUE, BBIICICHUE, TPAHCTIOPT BEIIECTB, POCT, Pa3BUTHE,
Pa3MHOKEHHUE, HACJIEACTBEHHOCTh M U3MEHYMBOCThD, PETYJIALUSA )KU3HEACATECIbHOCTH
OpraHu3Ma, pa3ApakMMOCTb, KPYTOBOPOT BEIIECTB U MPEBPAICHUS SHEPTUH B
HKOCHCTEMAX;

— 0COOEHHOCMU 0P2AHU3MA YE108€Ka, €TO CTPOEHUS, KU3HEACATEIbHOCTH,
BBICIICH HEPBHOM JIESATECIIBHOCTHU U TTOBEIICHUS;

yMeThb

— 00BACHAmMb: POJL OMOJIOTUN B OPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA, B MPAKTUYECKOU EATENBHOCTH JIFOAEH U CAMOIO YUEHUKA;
POJICTBO, OOITHOCTh MIPOUCXOMKIECHHUS U IBOJIIOIMIO PACTCHUIN U )KUBOTHBIX (Ha
MpUMepe COMOCTABJICHUSI OTJICIbHBIX TPYIII); POJIb PA3JIMUHBIX OPTaHU3MOB B KU3HU
yesjoBeKa U COOCTBEHHOM JeATeIbHOCTH; B3aUMOCBS3M OPTaHU3MOB U OKPY KaroIIei
Cpebl; OMOJIOTUYECKOTO Pa3HO00pa3us B COXpaHEHUHN Orocdephl; HEOOXOAUMOCTh
3aIUTHI OKPYKAIOIIEH CPEJIbl; POJICTBO YETOBEKa C MJIECKOIUTAIOITUMHU KUBOTHBIMH,
MECTO U POJIb YEJIOBEKA B MIPUPO/IC; B3AMMOCBS3U YEIOBEKA U OKPYKAIOIIECH Cpeibl;
3aBUCUMOCTH COOCTBEHHOTO 3JI0POBbSI OT COCTOSIHUSI OKPY>KAIOIIEH CPEe/Ibl; MPUIHUHBI
HACJICJICTBEHHOCTH M M3MEHYMBOCTH, IIPOSIBJICHUS HACJICICTBEHHBIX 3a00JICBaHHM,
MMMYHHTETA y YEJIOBEKA; POJIb TOPMOHOB U BATAMHUHOB B OpPTraHU3ME;

— u3yuame Ou0102UdeCcKUe 00bEeKmMbvl U NPOUECChl: CTABUTH OMOJIOTHYECKUE
HKCIIEPUMEHTHI, OMTUCHIBATH U OOBSICHATH PE3YIbTaThl ONBITOB; HAOIIOATh 32 POCTOM
Y Pa3BUTHUEM PACTCHHU U )KMBOTHBIX, IOBEICHUEM KUBOTHBIX, CE30HHBIMU
W3MEHEHUSIMU B MPUPOJIE; pacCMaTPUBaTh HAa TOTOBBIX MUKpOIIpenaparax u
OTIHCHIBAaTh OMOJOTHYECKUE OOBEKTHI,



— pacno3nasams u OnUCyléamp Ha TAaOIUIIAX OCHOBHBIE YACTH U OPTaHOUIbI
KJIETKH, OPTaHbl U CUCTEMbl OPTraHOB YEJIOBEKA; HA KUBBIX O0BEKTAX U TaOIUIAX
OpraHbl IBETKOBOT'O PACTEHHUS, OPTaHbl U CUCTEMbI OPTaHOB KUBOTHBIX, PACTCHUS
Pa3HbBIX OTJEJOB, )KUBOTHBIX OT/IENbHBIX TUIIOB U KIJIACCOB; HauboJiee
pacnpocTpaHEHHbIE PACTEHUS U KUBOTHBIX CBOEH MECTHOCTHU, KyJIbTYpPHBIE paCTEHUS
Y JIOMAIIIHUX KUBOTHBIX, Ch€JJOOHBIE U SIZIOBUTHIE TPUOBI, OTIACHBIE VIS YeJIOBEKa
pacTeHus U KUBOTHBIX;

— 8bIA6IAMb U3MEHYNBOCTD OPTraHU3MOB, IPUCTIOCOOTICHHS] OPTaHU3MOB K
cpene oOWTaHwMsI, TUITBI B3aMMOICHCTBHSI PA3HBIX BUJOB B IKOCUCTEME;

— cpaséHusamp ONOJIOTHYCCKUE OOBEKTHI (KIETKH, TKAHU, OPTAHBI U CUCTEMBI
OpraHOB, OPTAaHU3MBI, TIPEACTABUTENCH OTACIBHBIX CHCTEMATHYECKUX TPYIIT) U
JieaTh BBIBOJIBI HA OCHOBE CPaBHEHUS;

— onpedensams NPUHAIJICKHOCTh OMOJIOTMYECKUX 00OBEKTOB K ONpeIeTICHHON
CUCTEMaTUYECKO rpymre (kiaccudukanus);

— AHATU3UPOBAMb U OUEHUBAMb BO3/ICHCTBIE (DAKTOPOB OKPYXKaroIIeH
cpelbl, paKkTOpOB PUCKA HA 3JI0POBHE, MMOCIECACTBUS JACSITEIHBHOCTH YEJIOBEKa B
HKOCUCTEMAX, BIUSIHIE COOCTBEHHBIX IMOCTYNKOB HA )KUBBIE OPTaHU3MBI U
HKOCUCTEMBI;

— NPOBOOUNL CAMOCHOAMENbHBLIL HOUCK OUOTI02UYECKO UHpopMayuu:
HAXOJIUTh B TEKCTE YUYCOHHKA OTINYUTEIIbHBIC TPU3HAKH OCHOBHBIX
CUCTEMATHYCCKUX TPYIIT;, B OMOJOTHIECKUX CIIOBAPSX U CIPABOYHUKAX 3HAUCHUS
OMOJIOTUYECKUX TEPMHUHOB; B Pa3IMUYHBIX HCTOYHHKAX HEOOXOIUMYIO WH()OpMaInio
0 JKUBBIX OpTaHu3Max (B TOM YHCJIE C UCITOJIb30BaHUEM HH(POPMAITMOHHBIX
TEXHOJIOTUH);

Hcnosb30BaTh NpuodpeTeHHbIE 3HAHNUSI U YMEHHSI B IPAKTHYECKOM
AeSITeJIbHOCTH U MOBCETHEBHOM KU3HM J1JI5:

— coOmrofieHns Mep poUIaKTHKY 3a00JI€BaHUM, BBI3BIBAEMBIX PACTEHUSMU,
YKUBOTHBIMH, OAKTEpUAMH, TpUOaMU U BUpyCaMU; TPO(DHUIAKTUKY TpaBMaTU3Ma,
ctpeccoB, BUU-unbekimum, BpeIHbIX MPUBBIYEK (KypEHHE, aTKOTOJIU3M,
HApKOMaHUs); IPEAYIPEXKICHUS HaPYIICHUS] OCAaHKH, 3pSHHUSI, CTyXa,
MH(DEKITMOHHBIX U MPOCTYTHBIX 3a00JI€BaHNUI;

— OKa3aHMs MePBOM MTOMOIIU TIPU OTPABICHUU SOBUTHIMUA TPpUOaMH,
pPACTEHUSIMHU, YKyCaX dKUBOTHBIX; MIPHU MPOCTYIHBIX 3a00JIEBaHUSIX, O’KOTaX,
0OMOpOKEHUSX, TpaBMax, CIACCHUH yTOMAIOIIETO;

— paIMOHAILHON OpPTaHU3aIuy TPyAa M OTAbIXa, COOTIOACHUS TIPABHUIT
MIOBEICHUS B OKPYIKAIOIIIEH Cpeic; BhIPANTUBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX
pacTeHui U JOMAITHUX )KUBOTHBIX, YXO/a 32 HUMU; ITPOBEICHUS HAOJI0ICHUI 32
COCTOSIHHEM COOCTBEHHOTO OpPTaHH3Ma.



Conep:xkanue y4eOHOT0 npeamera

OO0mme 3aK0OHOMEPHOCTH KU3HHU. bruonorusa — Hayka o )xuBoil npupoje. Poib
OMOJIOTUM B TMPAKTUYECKOW JNESATEIbHOCTH JIoJei. MeToapl H3yueHHs KHUBBIX
OOBEKTOB: OMOJIOTUYECKUM HKCIEPUMEHT, HAOIIOJEHUE, OMHCAaHWE W HU3MEPEHUE
ouonornyeckux 0OBeKTOB. CTaHOBJIEHME OHOJIOTHMH Kak Hayku. OTIWYUTEIbHBIC
OCOOEHHOCTH >KMBBIX OPTaHU3MOB OT HEKHUBBIX TEJI: €UHbIN MPUHIUIT OpraHu3aIliH,
OOMEH BEIIECTB M JHEPTrUH, OTKPHITHIC CUCTEMBI, pEaKIHs Ha W3MEHEHHUs
OKpY>KaIoIlIe CcpeAbl, TOMEOCTa3, Pa3MHOXKEHHUE, pa3BUTHE, HACIEACTBEHHOCTb H
M3MEHYHMBOCTh, MPUCIIOCOOJIEHUE K OmpeesieHHON cpefe ooutanusi. OOMEH BEIECTB,
nporiecchl  CHMHTe3a U pacnana. (OCOOEHHOCTH — Pa3BUTHSL:  YHOPSIOYEHHOCTH,
MOCTETIEHHOCTh, TOCIIEA0BATEIbHOCTh, pEaIM3allusl HACIEACTBEHHON HUH(pOpMaIH.
VYpoBHU OpraHu3alvy >KMBOM Mpupoasl. MHOrooOpa3ue KuBbIX OpraHu3MoB. Kparkas
XapaKTEPUCTHKA €CTECTBEHHOM CUCTEMBI KJIACCH(PUKAIIMU KUBBIX OpraHu3MoB. [lapcTsa
YKUBOM HPUPOIBIL.

B coorBercTBUM c0 CTaHAAPTOM 0MOJIOTHYECKOr0 00Pa30BaHUA

yuyauuecs J0JI’KHbI 3HATh:

e 00uMe CBOMCTBA )KUBOIO

e MHOroo6Opasue GopM KU3HH

® YPOBHU OPTraHMU3aLMU KUBON TTPUPOIBI
yuyauuecs J10/KHbI YMETh:

e OOBACHATH 3HAUCHHE OMOJOTUUYECKUX 3HAHUMU JJI1 COBPEMEHHOTO YeI0BEKa

JIaBaTh XapaKTEPUCTUKY YPOBHSM OpraHU3allMU KUBOU MPUPOIbI
TEPMUHBbI U IOHATHS, KOTOPbIe HEOOXOUMO 3HATD:

® CaMOBOCIIPOM3BECHUE ® Dpa3BUTHE
® aBTOTPO(DBI e Ouocucrema

® TeTepoTpOdbI ® YPOBHM OpraHU3alMy KU3HU
® pOCT

SBiIeHUs1 M 3aKOHOMEPHOCTH JKM3HH HAa KJIETOYHOM YypoBHe. Kierka -
OCHOBHAsl CTPYKTypHass W (yHKIMOHAJbHAas €OUHMLA oOpraHu3moB. Kierka kak
ouocuctema. KierouHoe cTpoeHHE OpraHu3MOB KakK JIOKa3aTeNbCTBO MX POJICTBA,
€IMHCTBA KUBOW PUPO/IBL.

OcHoBHbIE TIONIOKEHUST KieTouHod Teopun T. IlIBanna, M. Ilneinena
OcoOEHHOCTH ~ XMMHMYECKOTO COCTaBa MHMBBIX OpPraHU3MOB. MUKpPO3JIEMEHThl U
MaKpO3JIEMEHTHI, UX BKJIaJ B 00pa30BaHHE HEOPraHWYECKUX U OPraHWYEeCKUX BEILECTB
MOJIEKYJI )KUBOTO BelllecTBa. HeopraHnueckue BemecTsa, uxX poJjib B OpraHu3Me: BOJa,
MUHEpaJlbHble coMi. OpraHMyYecKue BEIIECTBA, MX POJb B OpPraHM3ME: YIJIEBOABI U
JIVTTHIBL

Bona, MuHepampHble COJIM, YIJEBOABI M JIMMHIBI KUBBIX OPTraHW3MOB
OCo0EHHOCTH XMMHUYECKOTO COCTaBa >KUBbIX OpraHn3MoB. OpraHn4ecKue BEIIeCTBa, UX
poJib B opraHusme. benku, aMuHOKUCIOTHL. CTpykTypa U (PyHKIMU OEJIKOB B KIIETKE.
®depMeHTHI 1 uX poJib. HyKIIenHOBBIE KUCIOTHI, X CTPYKTYpa U (QYHKIHH.

Mounekyna 6enka, HykJenHoBbIX kucioT-{HK, PHK



Crpoenne knetku. [{utomnazma. Ctpoenue u ¢pyHkuuu siapa. Kinetku GakTepHid.
[Ipokapuotsl, sykapuoTsl. Kiierouynoe cTpoeHne OpraHu3MOB Kak JI0Ka3aTeIbCTBO MX
POJICTBa, €AMHCTBA KMBOM Npupozabl. Bupycsl - HekiieTouHnble (popmbl. OCOOEHHOCTH
CTPOCHHUSI PACTUTENBHOM, XMBOTHOM, OaKTepUAIbHOM KIETOK.  DyKapHOTUYECKHE
KJIETKU PACTeHUi, *MBOTHBIX. Kietku Oaxtepuil. OOMEH BELIECTB U IpPEBpALICHHUE
PHEPTUU - MPHU3HAK JKUBBIX OPraHM3MOB, OCHOBA >KU3HEAEATEIBHOCTH KIIETKH.
ACCUMMIISAIIUS ¥ TUCCUMMIISIIHS - IPOTUBOTIOIO0KHBIE TPOIECCHI.

Cunre3 Oenka u (OTOCHUHTE3 - BaxHEHIIMe peakinu oOMeHa BetectB. OOMeH
BEIICCTB W TMPEBpallleHUE DOSHEPIUM - MPHU3HAK JKUBBIX OPraHM3MOB, OCHOBA
KHU3HEACATETPHOCTH KJIeTKH. CBOMCTBA T'€HETUYECKOrO KOAa: M30BITOYHOCTD, CIie-
U(UIHOCTD, YHUBEPCATBHOCTbD.

Mexannsm TPAHCKPUIILUH, MEXaHU3M TPAHCIIALMH. [TpyHDMT
KOMIUIEMEHTapHOCTH. Peanu3anus HacneACTBeHHON nH(opMaIuu B KieTke (OMOCUHTE3
OEJIKOB).

[Mutanue. Paznuuusi opraHu3MoB Mo crnocody muraHus. Potocunre3. Poib
nurMeHTa xyuopodunia. 3uadeHue porocuuTe3a. Kocmuueckas posb 3eIeHbIX PACTCHUH.

Hpixanue. O0ecnieueHne KIETKU SHEPTHel B mpoiiecce Abixanus. bruonormueckoe
okucieHue. Pe3ynbrarel mpeoOpa3oBaHus SHEPTHUML.

Otanbl  AHEPreTUYecKOro oOMEHa: TMOATOTOBUTENBHBIN  3Tall, HEMOJIHOe
OECKHUCIIOPOTHOE paciLerieHue, HOJIHOE KHCIIOPOJTHOE paclierieHue.
BHyTpHuKII€TOUHOE MUTIICBApEHIE W HAKOIUICHHUE SHEPTUH, PACIICTIICHUE TITFOKO3BI

JlaGopatopnas pabota Nel «MHoroobpasue KIETOK; CPAaBHEHUE PACTUTENILHOU U
YKABOTHOU KJIIETOK"

JlaGopatopnas pabota Ne 2. «PaccMaTprBaHre MUKpOIIPENapaToB C ACTSIIMMUCS
KJIETKaMID»

B coorBercTBUM c0 CTaHAAPTOM 0MOJIOTMYECKOr0 00pa30BaHUA
yuaiuecs 10/:KHbI 3HATD:

° OCHOBHBI€ MOJIOKEHHUS KIIETOYHOU TEOPUHU

° XUMHUYECKass OpraHu3aIvs KICTKH: CTPOCHHE W (YHKIIMH BOJBI H
MUHEPAJIbHBIX COJIEH, OETTKOB, JIUMKUIOB, YIJIEBOAOB, HYKJIEMHOBBLIX KUCIOT, ATD

° CTpoeHHE U (YHKIIMU OCHOBHBIX OPTaHOUIOB KJIETKH

° OCOOEHHOCTH KJIETOK MPO- U 3YKApHUOT

° CYIIHOCTh TUIACTHYECKOTO M SHEPTreTUYECKOT0 0OMEHA BEIIECTB

° CYIIHOCTh OMOCHHTE3a Oeka

o dboToCUHTE3, €r0 3HAUCHUE

y4yaumecsi 10JKHbI YMETh:

° MOJIB30BATHCS [IUTOJIOTMYECKON TEPMUHOJIOTHUEHN

° XapaAKTEPU30BATH OCHOBHBIE MTOJIOXKECHUS KJICTOYHON TEOPUHU

° OOBSICHATH POJIb XUMHYECKUX BEIIECTB B KU3HU KJIETKU

° M0JIb30BaThCS MHKPOCKOTIOM, FOTOBUTh u paccMaTpuBaTh
MHKpOITpenapaThl

° pacckaspiBaTh O  (opMe, BEIMYMHE W  CTPOCHHH  KIJICTOK,

pacCMaTpUuBaACMBIX 110 MUKPOCKOIIOM



YUTATh CXEMATHYHBIC PUCYHKH, CXCMBbI IIPOLCCCOB, BOCIIPOU3BOJUTDH X
TCEPMHUHLI X IIOHATHA, KOTOPbLIC HCOﬁXO,Z[I/IMO 3HAaThb:

® VYIJIEBOMABI ® MUTOXOHIPHUH

® JIUAIUIBI o DOIIC

e 0Oenku e anmapat ['onbaxu
e (epMeHT ® JIM30COMBI

® MOHOMEp ® I[UJIACTHJIbI

® [OJUMEpP ® ACCUMWJIALIUS

e JIHK ® JTUCCUMIISIINASI

® HYKJICOTH]L e (dorocunTe3

® KOMILUIEMEHTAPHOCTh ® TpaHCKPUIIHUA

e PHK (T-PHK, U-PHK, P-PHK) ® TPAHCIALMSA

o ATOD e OuOCHHTE3

e MeMOpaHa ® TIcH

® [MTOIUIa3Ma ® TCHETHUYECKUU KOJI
® SIpO ® TPUILICT

e pudocoma

3aKOHOMEPHOCTH KU3HM HA OpPraHu3MeHHOM ypoBHe. [lomoBoe u 6ecrosnoe
pasMHOxkeHue. becrionoe pa3MHOXKEHUE -ApeBHEHIMA crnocod pa3MHOKeHUs. Bumpl
0ecroyioro pa3MHOXEHHMsI: JEJICHHE KJIETKH, MHTO3, IIOYKOBaHHE, JCJICHHUE Tea,
CIIOpOOOpa30BaHKE.

Buzpl BeretatTuBHOrO pa3MHOKEHUs. JleeHue KIIETKA 3YKapuoT. bruonornueckuit
CMBICT M 3HA4Y€HHUE MHUTO3a (OECIOJIOE Pa3MHOXKEHHE, POCT, BOCIIOJHEHHE KJIETOUHBIX
noTeph B (PU3UOJOTMUECKUX U MATOJIOIMUYECKUX YCIIOBUSIX). [leienue KieTku mpoKapHoT.
[TonoBOE pa3MHOKEHHUE PACTECHUM U KUBOTHBIX, €70 OMOJIOTMYECKOE 3HAUCHHE.

OmonoTBOpeHue, ero ouosoruyeckoe 3HaueHue. [1omoBbIe KIETKU: CTPOEHUE,
¢ynkuym.  OOpa3zoBaHHME TIONOBBIX — KIIETOK  (ramertorene3). Ocemenenue. On-
JIOJIOTBOPEHHE.

Poct u pazButue opranuzmoB. OHTOT€HE3 M €ro dTambl. OMOPHUOHAILHOE U
MOCTAIMOPHOHAIBHOE pa3BUTHE Opranu3MoB. Jlpobnenue. [actpymsanums. OpraHoreHes.
3aKkoH 3apojbIIIeBOro cxojcTBa (3akoH K. bapa).

HacnenctBeHHOCTD M M3MEHUYMBOCTD - CBOWCTBA OPraHu3MoOB. [ eHeTrKa - Hayka
0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U N3MEHYMBOCTH.

HacnencrBeHHOCTh - CBOMCTBO Opranu3MoB. Vcnose3oBanne I.  Menaenem

TUOPUIOTIOTHUECKOTO METO/1a. MounoruopuiHoe CKpEILMBAHNUE. Hemnonmroe
JIOMUHHUPOBAHUE. AHAM3UPYIONIEEe CKpeluBaHue. [IUToIornyecknue OCHOBBI 3aKOHO-
MepHocted. [lpaBuiio  emquHOOOpasusl. 3aKkoH pacuieruieHHs. [ UIoTe3a 4rucTOThI

ramer. COOTHOIIICHHE TE€HOTUIIOB M (PEHOTUIIOB TIPU HEMOJHOM JTOMUHUPOBAHUM:
1:2:1.

CooTHolleHWe (EHOTHIOB TMPU  aHANM3UpylolleM ckpemuBanuu: 1:1.
HacnenctBeHHOCTp - CBOWMCTBO OPraHM3MOB. YCJIOBHS TIPOSBJIEHHS 3aKOHA
HE3aBHCHUMOI'0 HACJICIOBAHUS.



CooTHollIeHWE TEHOTHUNOB H  (PEHOTUIIOB TMpPH TMPOSBICHUM 3aKOHA
He3zaBucuMoro HacnenoBanus: 9:3:3:1. MexaHu3M HacinenoBaHUS MPU3HAKOB IPU
JUTHOPHUIHOM CKPEIIMBAHUU. 3aKOH HE3aBHCHMOI'O HACJIEI0BaHUS.

PacnionoxeHnne TeHOB: B OJTHOM XpOMOCOME, B pa3HbIX Xpomocomax. JInHelHoe
pacIoJIOKEHHE TEHOB. Y CIOBHE BBINMOJHEHMA 3akoHa T. Moprana. Ilepekpecr
XPOMOCOM - UCTOUYHHUK T'€HETUYECKON N3MEHYMBOCTU. CLEIIEHHOE HACIIENOBAHUE. 3aKOH
T.Moprana. I'eHoTun - cucreMa B3aMMOJEHCTBYIOIIMX TI'€HOB (LIEJIOCTHAs CHCTEMA).
KauecTBeHHbIE M KOJMYECTBEHHBIE NIPU3HAKU. XapaKTep B3aUMOACHCTBUSA: JONOIHEHHE,
IIOJIABJIEHUE, CyMMApPHOE JICUCTBHE. BiMsiHME KOIMYECTBa TI'€HOB  Ha IPOSBIICHUE
IIPU3HAKOB. B3anMoaecTBrE T€HOB U UX MHOKECTBEHHOE JICHICTBUE.

HacnenctBeHHOCTB - CBOMCTBO opranu3MoB. CooTHoueHue 1:1 mosoB B rpynmnax
KUBOTHBIX. HacnenoBanne npusHakoB y yenoBeka. HacnencrBeHHble 3aboneBaHus,
CLETUIEHHbIE ¢ mosioM. Paciierienre (eHoTuna Mo MNpU3HAaKy OIpPEAENeHUs IO0Ja.
HacnenoBanue IPHU3HAKOB, CLEIUIEHHBIX C IIOJOM. 3aKOH CLEIUIEHHOTO HAClE0Ba-
HUs. VI3MEHYMBOCTH - CBOMCTBO OpraHu3MoB. OCHOBHbIE (JOPMbI U3MEHUYMBOCTU. Buibl
MyTalUi 110 CTEIEHUW H3MEHEHUs I'CHOTUIIA: TEHHBIC, XPOMOCOMHBIC, T'€HOMHBIE.
Cunznpom JlayHa - TeHOMHasi MyTalMsl 4eioBeKa. Buapl MyTareHOB. XapaKTEpUCTHKH
MYTallMOHHOW M3MeHYMBOCTU. KoMOMHATHBHAs N3MEHUMBOCTh. [IpriMeHeHne 3HaHUH O
HACJICCTBEHHOCTU U U3MEHYUBOCTH IIPU BBIBEICHUU HOBBIX COPTOB PACTCHUM.

MexaHu3M MOSIBICHUS MOJUIUIONIHBIX pacTeHud. V3MEHYMBOCTH - CBOMCTBO
OpPraHU3MOB. 3aBHCHUMOCTD IPOSIBJICHUE JICHUCTBHSI T€HOB OT YCIIOBHUM BHEIIHEM CPENBIL.
HenacnencrBenHas U3SMEHUMBOCTb.

XapakTepruCTUKa MOJIM(UKATUOHHOM VM3MEHYUBOCTH. Hacnenosanue
CHOCOOHOCTH MPOSABIIATH MIPU3HAK B OMPEICIIEHHBIX YCIOBUSIX.

Jlabopatopnas  pabora Ne 3 «BbIsiBI€HHE  HACJIEICTBEHHBIX U
HEHACJIEICTBEHHBIX IPU3HAKOB Y PACTCHHUU PAa3HBIX BUIOBY

Jlabopatopnas pabota Ne 4 «3ydyeHre n3MEHYUBOCTH Y OPTaHU3MOBY
B coorBercTBUM c0 CTaHAAPTOM OMOJIOTHYECKOr0 00pa3oBaHusA

y4aluecs 10JKHbI 3HATD:
(GOopMbI pa3MHOXKEHUS OPraHU3MOB: OECII0JIOE U MOJIOBOE
CIOCOOBI JIEJIEHUS KIIETOK
(da3bl MUTO32
BUJI0BOE IIOCTOSIHCTBO YHCJIA XPOMOCOM
JTUTTOUHBIN M TaIIONIHBIN HA00p XPOMOCOM
OMOJOrMYEeCKOe 3HaYEHNE MUTO3a U Meio3a
OIUIOJOTBOPEHUE
pa3BUTHE OIJIOJOTBOPEHHOMN SHIEKIETKHU: OJacTya, racTpyia
NOCTAMOPHUOHAIIBHOE Pa3BUTHE: MIPSIMOE U HETIPSMOE
TF€HETUYECKYI0 CUMBOJIUKY U TEPMHUHOJIOTHIO
3aKOHBI MeHaens
CXEMBI CKPEILMBAHHUS
XPOMOCOMHOE OITpEEIIEHUE 10J1a
O0COOEHHOCTH M3yUY€HHUS HACIEICTBEHHOCTH YeJIOBEKa
MOJAU(PUKALMOHHYIO U MYTALIMOHHYIO U3MEHYUBOCTh, UX TPUUHUHBI



3HAYCHUC I'CHCTUKHU IJIsI MCAWIMHBI U 3APAaBOOXPAHCHUA
Yuamuecs 101KHbI YMETD:

o XapaKTEpU30BaTh METO/IbI M 3aKOHBI HACJIEICTBEHHOCTH
o pelaTh 3aJa4l Ha MOHO- U TUTHOPHUIHOE CKPELIMBaHUE
CTPOUTH BapUALIMOHHBIN PSAJl U BAPUALMOHHYIO KPUBYIO

o II0JIb30BATHCS TEPMUHOJIOTHEN

OIIPCACIIATE HAa MUKPOIIPCIIAPATC U XapaAKTCPU30BaATH (1)331)1 MHTO3a
TCPMHUHLI A IIOHATHHA, KOTOPbLIC HGOﬁXOﬂI/IMO 3HATb.

® BEreTaTUBHOE PA3MHOKECHUE ® TCHETHKA

e cmopa ® HACJICICTBEHHOCTb

® [IOYKOBaHUE ® U3MEHYMBOCTb

® [I0JIOBOE PA3MHOKEHHE ® TIcH

® SilEKIIETKA ® TICHOTHII

® CIIEpPMATO30U] e (enorun

e ramera ® aJUIECTIbHBIE T'€HbI

e 3Hrora ® AJITEPHATUBHBIC TPU3HAKU

® JIUIUTIOUJIHBIM HAOOP XPOMOCOM ® TOMOJIOTUYHBIE XPOMOCOMBI

® TaIUIOMJHBIN HA0OP XPOMOCOM ® TOMO3HUIOTHast 0CO0Ob

® KIIETOYHBIN UK ® TEeTEepO3UroTHas 0coOb

® MHTO3 ® JIOMUHAHTHBIN MPU3HAK

® Melo3 ® PEUECCUBHBIN NPU3HAK

e uHTrepdasa ® MOHOTHOPHIHOE CKpPEIIMBaHUE

e mpodaza e UrHOpUIHOE CKPEIIMBAHKE

e MeTadasza e TUOPUI

e anadaza e MoauduKaIus

e Tenodasza ® BApPUALIMOHHBINA P

® OHTOIrEHE3 ® BapUALIMOHHAs KPUBas

e 3>MOpPHOHAIBLHOE PA3BUTHE ® MyTalus

MOCTAIMOPHOHAIBHOE

pa3BUTHE

® MaccoOBbI OTOOP

OMOTEXHOJOTHS
3aKOHOMEPHOCTH NMPOUCXOKACHUS U Pa3BUTHUSA KU3HM Ha 3emiie. [ unoresa.

KoanepBatel. [lpoOuontel. ®akThl. ['umotesa MIPOUCXOKIACHUSA KU3HU

A.M.Onapura. XuUMUYECKHUMA, MPEAOMOIOTHUCCKUN, OMOJIOTHYSCKUH U COIMATBHBIN
STambl pa3BUTHs JkUBOM Matepuu. [IpobOimema moka3aTenbCcTBa COBPEMEHHOU
TUIIOTE3bl MPOUCXOXKICHUS )KU3HU.

Otanbl pa3BUTUS JKU3HU: XHUMHYECKas DJBOJIONHS, MPEeaOUOIOrHIecKas
DBOJIIOIMS, OWOJIOTMYECKass »dBOMIONMSA. HadanpHbie dTanmbl  OMOJIOTUYECKOMN
DBOJIIOLUH. DUIIOreHeTUYECKUE CBI3U B )KUBOU IPUPO/IE.

[TpoucxoxaeHne syKapuOTUUECKOW KIIETKU. [HMIoTes3bl IIPOUCXOXKJICHUS
SYKAPUOTUYECKON KIIETKU. H3MEHEHHE MXKHUBOTHOIO W PACTUTEIBHOTO MHpa B
Karapxee, poTepo30e, Majieo3oe, Me3030€, KaitHo30¢e. Pa3BuTue )XU3HU B Kartapxee,



IIPOTEPO30€, MAIEO30€, ME3030€ U B KAWHO30€. Y CI0KHEHHUE PACTEHUU M JKUBOT-
HBIX B IPOLIECCE IBOITIOLIHH.

OcHOBHBIE TPUCIOCOOUTENTbHBIE YEPThl HA3EMHBIX PACTEHUN. DBOJIOLHS
Ha3eMHBIX pacTeHuil. OCBOGHHE CYIIU >KUBOTHHIMU. MHOTooOpasue >KMBOTHBIX -
pe3yabTaT 3BOIOIUMU. OCHOBHBIE YEPThl MPUCIOCOOIEHHOCTH >KMBOTHBIX K Ha-
36MHOMY 00pa3y JKHU3HHM. YCIOXHEHHE pPacTeHUM M JKMBOTHBIX B IMpoIlecce
ABOJIOLINH.

[Ipennoceuiku yuenus Y.J/lapBuHa: HOCTH>KEHUS B 00JIACTH €CTECTBEHHBIX
Hayk. Yuenne Y. /lapBuHa 00 MCKYCCTBEHHOM OTOOpE JJII OOBSICHEHHS DBOJIOINN
KUBBIX Opranu3MoB. Y./[apBHH - OCHOBOTIIOJIOKHUK yYEHUS 00 SBOJIIOIUH.

[Tonoxenust yuenus Y. Jlappuna. YdeHue 00 3BOJIONUM OPTaHUYECKOIO
mupa. Y.JlapBUH - OCHOBOIOJOXHHMK Yy4eHHs 00 sBomrounu. HacnencTBeHHas
M3MEHYHMBOCTh M 00ph0a 3a CyHIECTBOBAHUE - JIBMXKYLIUE CHIIbI 3BOMIOLIUU. DopMmbl
OOpprOBI 32 CyIIECTBOBaHME: BHYTPUBHAOBasS W MEXKBHJIOBas, Oopbba cC
HEOJIaronpusATHBIMUA (PU3NYECKUMU YCIOBUSMU. EcTecTBEeHHBIM OTOOP - JMBMXKYINAS
cwia osBomonuu. [lpucnocoOutenbHble OCOOEHHOCTM PAcTeHUH U KUBOTHBIX.
MHoroo0pazue amganrarmu. [Ipucnoco0IeHHOCTh OpPraHU3MOB K YCJIOBHUSIM BHEIIHEH
Cpeabl - pe3ysbTaT ICHCTBUS €CTECTBEHHOTO 0TO0pa. COBpeMEHHbIE TIPECTaBICHUS 00
HBOJIFOLIMYA OPTrAaHUYECKOTO MUPA, OCHOBAHHBIE HA MOMYJISILITUOHHOM MPHUHIIUIIE.

Kputepun Buma: mopdosorudeckuit, (QU3HOIOTUYECKUM, TEHETUUYECKUMH,
HKOJIOTUYECKUI, reorpaduueckuii, ucropuueckuii. COBOKYIMHOCTb KPUTEPUEB - YCIIO-
BHE 00€CIeUYeHHs LIEIOCTHOCTU U €IMHCTBA BUAA. [lonynainronHas CTpyKTypa BUJA.
DOKOJIOTUYECKHE M TEeHETHYECKUE XapaKTepUCTUKH mnomyisuuu. [lomynsuus -
JJIeMEHTapHas  JBOJIIOLMOHHAs eauHuna. [‘eorpadguueckoe M SKOJOTUYECKOE
BUJ000pa3oBanue. M3onupyromme  MeXaHU3Mbl:  reorpaduueckue  Oapbepsl,
MPOCTPAHCTBEHHAsI Pa300ILE€HHOCTh, TTOBEJCHUE, MOJIEKYJISIPHbIE U3MEHEHUsI OEJIKOB,
pa3Hble CPOKM pa3MHOXKEHMA. Bunbl mzonsmmii: reorpaduyeckas, MmoBeicHYECKas,
pPENpPOIyKTHUBHAS. ['maBHbIE HaIpaBJICHUS ABOJIIOIIMOHHOTO nporecca:
OMONOTHYECKU TIporpecc W OHOJOTHMYECKUil perpecc. [aBHBIE HamnpaBICHUS
HBOJIIOIMU: apoMopdo3, HAMOaJanTaIus, nerenepanus. Makpospomtonus. [lyTtu
JOCTKEHUsT  Omoyormdyeckoro Tmporpecca. llocnmeacTBusi XO3sIICTBEHHOW — Jiesi-
TEJILHOCTU YEJIOBEKA JIJI1 OKPYKAOLIEH CPEbl: BIMSIHUE YEJIOBEKAa HA PACTUTEIIbHbBIN
U KUBOTHBI MHp, BJIUSHHE COOCTBEHHBIX ITOCTYNKOB Ha J>XUBBIC OpPTaHU3MBI.
CoxpaHeHue OMOJI0THYECKOro pa3Hoo0pasusl.

Mecto U poslb 4YeNmoBEKa B CHCTEME OPraHUYECKOr0 MHpa, €ro CXOJCTBO C
JKUBOTHBIMM M OTJIMYME OT HUX. J[0oKa3aTenbCcTBa SBOJIIOIMOHHOTO MPOUCXOKIACHUS
YeJIOBeKa OT >KMBOTHBIX, €0 CXOJCTBO C JKMBOTHBIMH. J[BWIKYIIME CHJIBI M DTallbl
DBOJIIOLMK  YEJIOBEKA:  JIPEBHEWINNE, IPEBHUE U COBPEMEHHBIE Itoau. ColaibHas
U TIPUPOJAHAS Cpela, aJanTauus K HeW dYeloBeka. buosiormueckas npupona M COLU-
aJlbHasi CYIIHOCTh 4YeJloBeKa. YUeloBeuecKHe pachl, UX POJACTBO U IMPOUCXOXKICHHE.
YenoBeK KaK €IUHBINA OMOJIOrMYECKUN B/

JlabopatopHast pabora Ne S«lIpucnoco0IeHHOCT, OpPraHu3MOB K Cpelne
OOUTaHUS»



B coorBercTBHHE cO0 CTaHAAPTOM OMOJIOTHYECKOr0 00pa30BaHUA
ydauuecst 10JKHbI 3HATh:

o pa3BUTHE B3IJISJ0B HA BOSHUKHOBEHUE KU3HU

o OCHOBHBIE 3Talbl BO3HUKHOBEHHUS kU3HU 110 A. U. Omapuny

o OCHOBHBIE 3pbl Pa3BUTHS KU3HU HA 3eMJIe, BAXKHEUIIINE COOBITHUS

o GbaKThl, CBUICTEIBCTBYIOIIME O MPOUCXOKIACHUN YEJIOBEKa OT
YKUBOTHBIX

o JBIKYIIHME CUITBI AHTPOTIOTeHEe3a: OMOJIOTMYECKUE U COLIUATIbHBIE

o JTaIbl AHTPOMOT€HE3A

o pachl, UX KpaTKasi XapaKTEPUCTHUKA

° ABOJIIOLIMOHHYIO Teoputo Y. JlapBuHa

o JBIDKYIIME CUJIBI DBOJIIOLIMM: HACIEACTBEHHAs M3MEHUMBOCTH, O0phOa

3a CyIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOP

o JI0Ka3aTEeNbCTBA JBOJIOLUU OPTraHUYECKOT0 MHUpPA: CpPaBHHUTEIHHO-
aHATOMHYECKHUE, SMOPHUOJIOTHYCCKHUE U MTAICOHTOJIOTHUECKHEC

o BU/I, €T0 KPUTEPUH

o NOMYJISIKA KaK CTPYKTYpHAasl €IMHUIIA BUJA U dJIEMEHTapHasi eIMHUIA
HBOJTIOIINU

o dhopmMupoBaHUE MPUCTIOCOOTIEHUM B MPOIECCE IBOJIIOIUN

o BHU1000pa3oBaHue: reorpaduueckoe U 3KOJIOTHYECKOe

o TrJIaBHBIC HAIIPaBJICHUS IBOJIIOIIUU: TIPOTPECC U perpecc

o OyTH  JOCTMXKEHHS ~ OHMOJOTMYEeCKOTo  mporpecca:  apomMopdos,

WIA0AIanTalus, JereHepalus
y4daluecs J0JKHbI YMeTh:

o JaBaTh ONpPEICICHUE TIOHITHS )KU3HU

o XapaKTEepU30BaTh OCHOBHBIC ATAITbl BOSHUKHOBEHUS U PA3BUTHS JKU3HU

o XapaKTepu30BaTh  OMOJIOTMYECKHME W COIHalbHble  (DaKTOPBI
aHTPOTIOTeHE3a

o JaBaTh  XapaKTEPUCTUKY  JAPCBHEWINIMM, JPEBHUM W  TIEPBBIM

COBPEMEHHBIM JIIOISIM
ONPENEIIATh 10 PUCYHKAM Pachl YeJIOBEKa

° I10JIb30BaThCSl HAYYHOW TEPMUHOJIOTHUEN
o xapaktepu3oBaTh yueHue Y. JlapBuHa 00 3BOIONNU, IBWKYIIUE CHUIIBI
ABOJIIOLINH, KPUTEPUU BUJIA
o WJUTIOCTPUPOBATH TPUMEPAMH TJIaBHbIE HAPABICHUS SBOJIOLUN
o BBISIBIIATH apoMOP(O3bl Y pacTeHUN, UINOATANTAIINN U JIETCHEPAINH Y
YKUBOTHBIX
TEPMHUHBbI U IOHATHS, KOTOPbIe HEOOXOAUMO 3HATH:
® KU3Hb ® COIMAIbHBIC U OMOJIOTUYECKUE
e Ouorenes (bakTopsI
e a0uoreHes ® aBCTPaAJIONUTEK
® AHTPOIIOTEeHE3 ® HUTEKAHTPOI

® CHUHAaHTPOI



® HeaHJepTaJell e OMOJIOTUYECKUN TPOTpecc

® KpPOMaHbOHEI e OHOJIOTHYECKUH perpecc

® pachl e apomopdo3

® SBOJIIOIHSA ® WIMOATANTAIUS

® JIBIKYIIME CHJIbI SBOJIFOLIUN e JlereHeparus

® CpaBHHUTEIbHAS aHATOMHUSI ® BUJI

® DPYIAMMCHTEHI ® TIOMYJISAIHS

® aTaBU3MBI ® MHKPO3BOJOIHS

® [aJICOHTOJIOTHSI ® MaKpO3BOJOIHS

® KCKOIIaecMbIe HIePEXO/THbIC ® BHUJI000pa30BaHUC
bopMbI

3aK0OHOMEPHOCTH B3aMMOOTHOUIIEHMI OPraHM3MOB M CpeAbl. DKOJIOTUS -
HayKa O B3aMMOCBSI3SIX OPraHu3MOB U OKpyKaromeil cpenpl. Cpega - HCTOYHUK
BEIIECTB, SHEprud W HHPoOpmaumu. AOuotnyeckue (akTopsl cpedbl. buoTnueckue
¢dakTopsl. B3aumoneiicTBue pakTopoB cpeibl. DKOIOrHYecKUe (PaKTOphl: A0MOTUUECKUE,
OMOoTHYECKUEe, aHTPOIOTEHHbIE, WX  BIMSAHUE Ha  opraHu3Mbel. OCHOBHBIE
3aKOHOMEPHOCTH JeMcTBUsSI (DaKTOpPOB cpelapl Ha opraHusmbl. llpucnocobnenus
OpPraHM3MOB K pa3IMYHBIM KOJIOTMYECKUM (pakTopam. THIbI B3aUMOJEHCTBUS pa3HbIX
BUJIOB (KOHKYPEHLUS, XWUIIHWUYECTBO, CUMOWO3, mapazuTtusM). lluineBbie cBA3M B
skocucreMax. (OYHKIMOHAIBHBIE TPYIIBl OPraHU3MOB B OMOIIEHO3€: IMPOIYLEHTHI,

MPOU3BOJMTENH, peayueHTsl. [lomynsiuus - 31eMeHT SKocucTeMbl. (OCHOBHBIC
XapAaKTEPUCTUKN TMOMYJSIIUM: TUIOTHOCTh, BO3pacTHass M TIOJIOBask CTPYKTypa.
[Tormynsituss - 31eMEHT 3KOCUCTEMBbl. (OCHOBHBIE XAPAKTEPUCTUKU —MOIYJISIIUU:

POXIAEMOCTh, BBDKMBAEMOCTb, UHCIEHHOCTb, (YHKIIMOHHUPOBAaHHME B MPUPOJE.
OKOCHCTEMHAs] OpraHu3alusl >KWBOW IPUPOAbI. ECTECTBEHHBIE W HUCKYCCTBEHHBIE
skocucTemMbl. CTpyKTypa 5SKOCHCTEM: OHOIEHO3, OHKOTOI. I[IpocTpaHCTBeHHass W
Mopdosorudeckas CTPYKTypbl 3kocucTembl. Kiaccudukanusi Ha3eMHBIX 3KOCHCTEM.
CBoiicTBa 3KOCHCTEMBI: 0OMEH BEILECTB, KPYTOBOPOT BelIeCTB. BumoBoe pasnoobpasue
- IPU3HAK YCTOMYMBOCTH 3KOcucTeM. DaKTOpPbI, ONPEAETIAIOLIME BUJOBOE pa3HOOOpasHe.

KpyroBopot BelecTs U NmpeBpalleHus SHEPTUUA B dKocucreme. MHOrokparHoe
UCMOJIb30BaHUE OMOTEHHBIX AJIEMEHTOB. Tpodudeckuii ypoBenb. HarpapieHnus: moToka
BEIECTBA B MUIIEBON ceTu. Poiib mpou3BoauTeseii, moTpeduTenel u pa3pyuuTenei
OPraHMYECKMX BEIIECTB B JKOCHUCTEMAX M KPYroBOPOTE BEUIECTBA B IPUPOLIE.
CpenoobOpa3yroiias 1eaTeaIbHOCTh OpraHu3MoB. DakToOpbl CYIIECTBOBAHUSA PABHO-
BECHOM cUCTEMBI B coob1iecTBe. [lepBuuHasi u BTOpUYHAs CYKIECCHH.

[IpoomKUATENBHOCTD 17} 3HAYEHUE JKOJIOTUYECKON CYKLIECCUH.
Arposkocuctembl. OcoOeHHOCTH arposkocucteM. COCTOSHUE HKOCHCTEMBI CBOEH
MecTHoCTU. brocdepa - rnobanpHas skocucteMa. ['panuiibl 6uochepsl. KoMnoHeHTsI
u cBoiictBa Ouocdepsl. I'panuibl Ouocteprl. PacnpocTpaneHre U poib KUBOTO
BelecTBa B Onocdepe. Y CIIoBus KU3HU.

[TocnencTBust  XO34MCTBEHHOM  JIEATEIBHOCTH  YEJIOBEKA B  OKOCHCTEMAX:
3arpsi3HEHUE BO3AyXa B TOpPOAax, IPOMBIIUIEHHBIX 30HAX; 3arpsA3HEHUE IIPECHBIX BOL,
BOJ MHpOBOro OK€aHa; aHTPOIIOI€HHOE U3MEHEHUE 1T0YBbI; PAaJIMOAKTUBHOE 3arPs3HEHUE



ouocepsl. BrmsHue uenoBeka Ha pACTUTENBHBIA M SKUBOTHBIM MHp; BIUSHHE
COOCTBEHHBIX TOCTYNKOB Ha >KMBble OpraHu3mbl. CoxpaHeHHE OHMOJIOTMYECKOrO pa3-
HooOpazusi. Knaccudukaiusi NpUpoIHBIX PECYPCOB: HEUcCUEpHaeMble, HcuYepliacMbie
(B0300HOBHMBIE, HEBO30OHOBUMBIE). [Ip0obsieMbl palliOHAIBHOTO MPUPOAOIIOIH30BAHKSI.
Okosornyeckre mpoosieMbl (MApHUKOBBIA APPEKT, KUCIOTHBIE AOXKIH, OITyCTHIHUBAHUE,
CBEJICHUE JIECOB, MOSIBJIICHHUE «O30HOBBIX IbIP», 3arpsA3HEHHUE OKPYKAIOIIEH Cpeibl).
BnusiHue sKo0ruyeckux npoosieM Ha COOCTBEHHYIO JKU3Hb U JKU3Hb JAPYTHX JIFOACH.
JIaboparopHas padota Ne 6 «OreHkKa KauecTBa OKPYKAIOLLEH CpeabD
B coorBercTBHU c0 CTaHIaAPTOM OHOJIOTHYECKOT0 00PAa30BAHUA
ydanuecst J10JKHbI 3HATh:

o npeaMer U 3a7a4u o YTO Takoe ouocdepa
AKOJIOTHH o rpa”uIel Onocdepsl

o OCHOBHBIE o Oromaccy NOBEPXHOCTH
HKOJIOTHYECKHE (DAKTOPHI cymu 1 MupoBOro okeana

o CTPYKTYpY U (YHKIHH o byHKIIIN KHBOTO
OHOTeOIIEHO30B BEIICCTBA

o OCHOBHBIE MUILEBbIC poJib YyesioBeka B buocdepe
1enu

yuaimecs 10/LKHbI yMeETh:

o M0JIb30BATHCS HAYYHON TEPMHUHOJIOTHUEH

o XapaKTepU30BaTh IKOJIOTHUECKUE (HaKTOPbI

o MPUBOJINUTH MPUMEPHI OMOTEOIIEHO30B

o COCTAaBJISITh LIETIH IUTAHUS

o OTIPEJIENISITH TPAHUIIBI OMOCheph

o XapaKTepu30BaTh  (PYHKIIMA  JKUBOTO  BEIIECTBA, MPHUBOIUTH

MOJIOKUTCIIBHBIC 1 OTPHULATCIIBHBIC IIPUMCPLI BIIUAHWA JCATCIBbHOCTH YCJIOBCKA Ha

ouochepy
TEePMHHBI U MOHSTHSI, KOTOPbIe HEOOXOIUMO 3HATh:

® HKOJIOTHUSA
® DHKOJOTHYECKHE (DAKTOPHI ® ISV MUTaHUS
e a0uWOoTHUYECKHUE e Ouocpepa

e OUOTHUYECKHE e armocdepa

® AHTPOIOTCHHBIN e ruapochepa

® OHUOTreoIeHO3 e utochepa

e OuoTton e Hooc(epa

® DKOJIOTUYECKas HUIIIA ® 3aMOBCIHHUKHU
® TIPOJYIICHTHI ® 3aKa3HUKHU

® KOHCYMEHTHI

([ ]

peAyLEHThI



TemaTnuyeckoe niiaHupoBanue no npeamery «buosaorus, 9 kiace»

Ne HaumeHoBaHue MakcumagnbHasi | Teopernueckoe | Jlaboparopubie u | KoHTpoJibHBIE | DKCKYPCHH, Y.
n/m | pa3aejioB U TeM HArpy3ka o0yueHue, 4. NpaKTHYEeCKHUe padoThl, 4.
y4yanierocst padoThI

1 OO6mue 3aKOHOMEPHOCTH | S 3 1
KU3HU.

2 SBnenus u 10 9 2 1
3aKOHOMEPHOCTH >KU3HU
Ha KJICTOYHOM ypPOBHE.

3 3aKOHOMEPHOCTH ku3Hu | 17 4 2 1
Ha OPTaHU3MECHHOM
YpOBHE.

4 3aKOHOMEPHOCTHU 20 8 1 1
MIPOUCXOXKACHUS U
pa3BHUTHS KU3HU Ha
3emuie.

) 3aKOHOMEPHOCTH 15 4 1 1 OKCKypcusi B
B3aMMOOTHOIIECHH npUpoy
OpPTaHHU3MOB H CPEJIbI. «M3yuenne w

OTHCaHue

9KOCUCTEMBI

CBOEH

MECTHOCTH»
6 3akIoueHue 1




KaHeHIlapHO-TeMaTI/I‘leCKOE IJIAHUPOBAHUE yqeﬁﬂoro MaTepuaJia «buoaorus -9»

[1]
yp.]:l)‘_K . Kance;lf::g)lﬂble Dakr Tema ypoxa JlomaiuHee 3a1anue
I'naBa 1. O0mme 3aKOHOMEPHOCTH KU3HHU
1 buonorusa — Hayka 0 )KUBOM MUpE §1, Bonpocs 1-3, TOTOTHUTENBHBIN MaTepHral
«MeTo/1b1 OMOJIOTHYECKUX HCCIEAOBAHUN)
2 MeTo161 OMOJIOTHYECKUX UCCIICIOBAHMIMA §2. lononuurensHbiit MmaTepuain «Oo0mme
cBoiicTBa JKHBBIX OPraHU3MOB»
3 OO6mue CBOMCTBA )KMBBIX OPraHU3MOB §3, Bompockl 1-3, 1ONOTHUTENIBHBIN MaTEepUa
«MHorooOpa3zue GopM KU3HN
4 Msoroo0Opasue HopM >KU3HU §4, Borpocsl 1-3, mpobaemsl 11 00CyKIeHUS
5 O06o011ieHne 1 cucTeMaTu3alys 3HaHu# 1o riaase 1 JIONIOJTHUTENBbHBIN MaTepuan «MHoroo0Opasue
KJIETOK
I'iaBa 2. SIBJIeHUs1 M 3AKOHOMEPHOCTH KM3HHU HA KJIETOYHOM YPOBHe
6 MHoroo0pasue KJIeToK §5, Bonpocsl 1-3, JONOTHUTENBHBIN MaTepran
Jlabopamopnas paboma Ne 1 «MHorooOpa3ue KIeTOK «XUMUYECKUN COCTAB KIETKI
sykapuoT. CpaBHEHUE PACTUTENbHBIX U JKUBOTHBIX
KJIETOK
7 XHWMHYECKHUE BEIIECTBA B KIETKE §6, Bompocsl 1-3, TOMOTHUTENBHBIN MaTepran
«CTpoeHHe KIETKN»
8 CrpoeHue KIeTku §7, Bonpocsl 1-3, TONOIHUTENBHBIN MaTepHUal
«OpraHonbl KJIETKH
9 OpraHou bl KJIIETKU U UX QYHKIUU §8, Bompocs! 1-3, ONOTHUTENBHBIN MaTepra
«OOMEeH BeIIeCTB M SHEPTHH»
10 OOMeH BelecTB — OCHOBA CYIIECTBOBAHUS KIIETKH §9, Bompocs 1-3, TOMOTHUTEIBHBIN MaTepra
«buocuHTe3 OEIKOBY
11 Buocunres Ocnka B )KMBOH KIIETKE §10, Bomipocsl 1-3, 1ONMOTHUTENbHBIN




MaTcpuall «DoTOCUHTE3)

12 Bbuocunres yrneBonoB — GoTocuHTE3 §11, Bompocs! 1-3, NONONHUTENBHBIN
marepuai «ObecnedyeHne KJIeTOK SHepruen»
13 ObecneveHne KISTOK dHEpruei §12, Bonpocsl 1-3, 10MOTHUTEIbHBIN
MaTepuai «Pa3MHOKEHHE OpPTraHU3MOB)
14 PasMmHokeHHe KIETKH B €€ JKU3HEHHBIN ITHKII §13, Bompocsl 1-3, 1ONMOTHUTENbHbBIN
MaTepHan
15 Jlabopamopnas paboma Ne 2. «PaccmaTpuBanue Odopmuts
MHUKPOIIPENApaTOB € ACISAIUMUCS KICTKAMI
16 O0600111eH1Ee U crCTeMaTU3allys 3HaHU| 10 I1aBe 2
I's1aBa 3.3aK0HOMEPHOCTH KU3HH HA OPTraHU3MEHHOM YPOBHE
17 Opranmu3m — OTKphITas xuBas cuctema (oumocucrema). | §§14-15
[TpuMuTHBHBIC OpraHU3MBI
18 PacTuTenbHbI OpraHu3M U ero 0COOEHHOCTH §16
19 MHuorooOpasue pacTeHHi 1 3HaueHHe B IPUPOJIe §17
20 OpraHu3Mbl IapcTBa T'PUOOB U JIHIIANHHUKOB. §18
21 JKuBOTHBIN OpraHu3M U €ro 0COOEHHOCTH §19
22 MHoroo6pasue >KHBOTHBIX §20
23 CpaBHEHHUE CBOWCTB OpraHM3Ma 4eJoBeKa M )KUBOTHBIX | §21
24 Pa3sMHOXKEHHUE )KUBBIX OPraHU3MOB §22
25 WnauBuayanbHOe pa3BUTHE OPraHU3MOB §23, Bonpocsr 1-3
26 OO0pa3oBaHue MOJOBBIX KIIETOK. Melio3 §24, Bomipockl 1-4, MOMOTHATETBHBIN
Matepuain «Hadano reHeTHuecKux
HUCCIIEIOBAHUI)
27 M3yuenne MexaHn3Ma HacIeICTBEHHOCTH §25, Bonpocs! 1-4
28 OcHOBHBIE 3aKOHOMEPHOCTH HACJICICTBEHHOCTH §26 Bompocsr 1-3
OpPraHu3MOB
29 3aKOHOMEPHOCTH U3MEHYHBOCTH §27, Boripocsl 1-3




30

HeHaCJ'Ie,I[CTBeHHaH HU3MEHYHNUBOCTH

§28, Borpocsl 1-3

31 OCHOBBI CEJIEKIIUU OPraHU3MOB §29, Bompocs! 1-3
32 O060011eHNEe ¥ cUCTeMaTH3aIMsl 3HAHUH 110 TaBe 3
I'naBa 4. 3aKOHOMEPHOCTH NMPOUCXOKACHUSA U PA3BUTHUSA )KU3HU HA 3emule
33 [IpencrarneHuss 0 BOSHUKHOBEHHUH JKM3HU Ha 3eMJIe B §30, Bompocsr 1-3
VCTOPHH €CTECTBO3ZHAHUS
34 CoBpeMeHHbIE NPEICTaBICHUS O BOSHUKHOBEHUH §33, Bompocsl 1-3
YKU3HU Ha 3emiie
35 3HaueHue POTOCUHTE3a U OMOJIOTUIECKOTO §34, Bompocs! 1-3
KpYroBOpOTa BEUIECTB B PA3BUTHH KU3HU
36 DTanbl pa3BUTHS )KU3HU Ha 3eMIie §35, Bompock! 1-3
37 Wnewn pa3zButhsi opraHnueckoro Mupa B OM0jI0ruu §36, Bompock! 1-3
38 Yapns /lapBuH 00 3BOTIONUH OPTaHUYECKOTO0 MHUPa §37, Boripocsl 1-3
39 CoBpeMeHHbIE MpeACTaBIeHUS 00 IBOIIOLNN §38, Bompocs! 1-3
OpPTraHUYeCKOT0 MUpa
40 Bun, ero kpurepuu U CTpyKTypa §39, Bonpocs! 1-3
41 IIponieccrsl 06pazoBaHus BUIOB §40, Bompocs! 1-3
42 Maxkpo3BOTIOIUS KaK MPOLECC MOSBICHUS §41, Bonpocsr 1-3
HAJBUJOBBIX IPYII OPTaHU3MOB
43 OCHOBHBIE HANPABJICHMSI BOTIOIUU §42, Bonpocs! 1-3
44 [Iprmepsbl SBOMIOIIMOHHBIX TPEOOPa30BAHUN KUBBIX §42, Bonpocsr 1-3
OpPraHu3MOB
45 OCHOBHBIE 32aKOHOMEPHOCTH HBOJIIOLIUN §43, Bonpocs! 1-3
Jlabopamopnuas paboma Ne 5« IpucnocoOIeHHOCTD
OpPraHU3MOB K cpeJie OOUTaHUs
46 UYenoBek — NpeCTaBUTEIb KUBOTHOT'O MUPA §44, Bonpocsr 1-3
47 DBOJIIOIIMOHHOE MPOUCX0KACHUE YETOBEKA §45, Bompockh! 1-3
48 PaHHue 3Tansl 3BOIIOIUH YEI0BEKA §46, Bonpocs! 1-3
49 I1o31HME 3Tanbl SBOIIOIIMU YEJIOBEKA §47, Bonpocs! 1-3
51 UenoBeueckue packl, X POJICTBO U MTPOUCX 0K ICHHE §48, Borpocsl 1-3
52 UYennoBek Kak kUTeNb Onocdepsl U €ro BIUSHUE HA §49, Bompocsl 1-3




pupoay 3eMiiu

50 O60011eHne 1 cucTeMaTH3alys 3HaHuH 1o riase 4
I'saBa 5. 3aK0HOMEPHOCTH B3aHMOOTHOIIEHUIT OPraHU3MOB H Cpe/bl
53 VYcnoBust KU3HHA Ha 3emMiie §50, Boripocsr 1-3
54 OO6mmue 3aKOHBI IEUCTBUS (haKTOPOB CPEIbl Ha §51, Bompocsr 1-3
OpPTraHU3MBI
55 [Tpucrnoco0aeHHOCTh OPraHU3MOB K JICHCTBHUIO (DAKTO §52, Bompocsl 1-3
POB cpeJbl
56 buoTtnueckue cBsi3u B npupoje §53, Bonpocsr 1-3
57 [Monynsiuu §54, Boripocsl 1-3
58 DyHKIIMOHUPOBAHKE MOIYJISALMN B IPUPOJE §55, Bompocsl 1-3
59 [TpupomgHOE COOOIMECTBO — OMOTEOIICHO3 §56, Bompock! 1-3
60 BbuoreorieHo3sl, sK0cucTeMbl B Onochepa §57, Bompockr 1-3
61 PasButne u cMeHa OMOreoeH030B §58, Bompocs! 1-3
62 MHuoroo6pasue 0MoreoreH030B (IKOCHCTEM) §58, Bompocs! 1-3
63 OCHOBHBIE 3aKOHBI YCTOMYMBOCTH KUBOU MPUPOJIBI §§59, Bompocsr 1-3
64 Dkonoruveckue mpodiaemsl B onocdepe. Oxpana §59, Bompockr 1-3
npupofsl. Jlabopamopnas paboma Ne 6 «OneHka
KaueCcTBa OKPYKAIOIIEH CPEIbD»
65 Okckypcus 6 npupody «3yueHue u onucanue [ToBTOPUTH TEMY 5
HKOCHUCTEMBI CBOEH MECTHOCTH
66 O06o00mIeHNe U cucTeMaTu3aIis 3HaHWH 110 TJ1aBe S
67 HToroBslif KOHTPOJIH YCBOSHHS MaTepHalia Kypca
6uoznorun 9 Kiacca
68 OT4YeTHBIN YPOK MO UCCIENOBATENLCKON ASSITETFHOCTH

00yJaroImxcst




MaTepnaJleO — TeXHn4ecKoe odecrieueHmne y‘lEﬁHOFO npeameTa

JAnHaMuyecKkue Moae U

1. HaGop mymsixkeit «rpuOb»
2. JIlnuHamMuueckast MOJIENb «PA3BUTHE LICTIHS
3. Mopenp tuHaMu4YecKas «pa3MHOKEHUE MUISITOYHOTO Tprbay
4. Konnekuus «mpeAacTaBUTEIN HACEKOMBIX»
5.JIlnHaMuuecKas MOJIEIb «JIEJICHUE KIETKU
6. lunamMuueckasi MOJIEIb «Pa3MHOKEHHE XOPIOBBIX)
1. HaGop mukpompemnapaToB mo o01ieit ouoaoruu
2. IlnunamMuueckasi MOJIeNIb «T€HETHKA KPOBU»
3. JluHamu4eckasi MOJIe]Ib «TCHETHUKA. 3aUIIbI»
4. «MuTO03 1 M€03»
5. «MOHOTHOPHUIHOE CKPEITUBAHUEC)
6. «Ilepexpect XpoMOCOM»
7. «J/leneHue KIETKH - MATO3»
8. «HacnenoBanue pesyc- GpakTopar»
9. «['eHeanorn4eckuii METO aHTPOTIOTCHETHUKH »
10. «/luruGpugHOE CKpEIIMBAHNE)
11. «buocdepa u yemoBek»
12. « Komneknus «popMbl COXpAaHHOCTH UCKOTIAEMBIX»
13. «buocunTes Genkay»
14. «Pa3BuTHE XOPAOBBIX)»
15. «CTpoeHue KIEeTKu»
16. «CumOnoTnueckas Teopusi 00pa3oBaHUs 3YKapHOT»
17. «TkaHU KUBOTHBIX U YETOBEKa»
18. «Pa3HO00Opa3ue KIETOK KUBBIX OPraHU3MOB
19. «OcHOBHBIE HANPABIICHUSI SBOJIOLIMI
20. «TunuaHbIe OMOTICHO3BI»
21. «B3aumoeiicTBrE B TPUPOIHBIX COOOIIECTBAX

Ta0Jauubl Mo o01Iel 0M0JIOTrNH

[Honysanyn
Bopn0a 3a cymecTBoBanue 1 ee (HopMsl
['eorpaduueckoe Bug00Opa3oBanue
DKoJIornyeckoe BI1000pa3oBaHue
[IpucnocoOaeHHOCTh CTPOEHUS KIIIOBA U 3aIHUX KOHEUYHOCTEW MTHUIL K PA3IUYHBIM YCIOBUAM
OOUTaHHUS; XPOMOCOMBI
KonBeprenuus
Crpoenuie u GyHKIUH JTUHJIOB; TIIaBHOE HATIPABJICHUE B SBOJIIOLIUN
ApomMopdo3 y 3KUBOTHBIX
Apomopdo3 1 uanoaanTanus y pacTeHul
Jloka3aTenbCcTBO POACTBA YENIOBEKA C UETIOBEKOOOPa3HbIMU 00€3bsIHAMHU
[IpenmecTBEHHUKN YET0BEKA
Hckomnaemsle nroau
Yenoseuyeckue pacsl
DBOJIIOIIMOHHOE JPEBO MPUMATOB U YEJIOBEKA; CTPYKTYpPHAsi OpraHr3alus )KUBbIX OPraHU3MOB
BosneiicTBue abMOTHYECKUX U OMOTHYECKHX (haKTOPOB
HeiictBre GpakTOpoB cpebl Ha JKUBBIE OPraHU3Mbl; TEHETUICCKUI KOJT



Y4eOHO — MeTOAUYECKOE O0ecTiedeHHne 00Pa30BaTeJIbHOIO Npoiecca

OcHoBHas IuTEepaTypa:

1. CranmapT OCHOBHOTO 00IIIero oOpa3oBaHUsI 0 OMOJIOTHH

2. N.H. ITonamapesa, H.M. Uepnosa. IIporpammsel [Ipuponosenenue. buonorus.
Oxounorus: 5- 11 kmace M.: «Benrana-I'padg» 2012 1.

3. W.H. ITonomapena, O.A Kopawmios, H.M. UeproBa OcHOBEI 00111eii 6roaoruu 9
kiacc. M.: «Benrana-I'pad» 2015r.

4, O.A. Ilenensiea, 1.B. CyHiioBa. YHUBepCaIbHBIE IOYPOYHBIE pa3paboTKH O
o0uieit ouonoruu 9 kiacc M.: «<BAKO» 2009r.

5. W.H. Ilonomapesa, JI.B. CumonoBa, B.C. Kyumenko OcHOBBI 00111e# 6H0JI0THH.

Meroanueckoe mocobue M.: «Benrana-I'pad» 2014r.

JonosHUTeILHAS JIUTEpaTypa:

1. «Y4ebHO — TPEHUPOBOYHBIE MaTepUabl JJIs HOATOTOBKU yuyamuxcs Kk EI'O».
WNuTtemnekT — nentp, 2015.

2. MyxamemxanoB U.P. «Tectsl, 3anaun, 6munonpocsn»: 10 — 11 knacesl. M.:
BAKO, 2006-09-07

3. [1.H. Epmaxos, }0.B. Illep6atsix. buosorus B Bonpocax u otBerax. — Poctos
u//1.: U3n-Bo Poct.yH-Ta, 1993. — 240c.

4. P.I". 3asii1 1 ap. buonorus s aOUTYPUEHTOB: BOMPOCHI, OTBETHI, T€CThI, 3a]Ja4H. —
Munck: FOnunpecc, 2007. — 816c¢.

5. JlaboparopHslii nmpakTukyM. buonorus 6-11 kiacc (yueOHOE 3IEKTpOHHOE
W37aHue).

6. «Enunas xomneknus LHudposeix O6pazoBatenbHbix Pecypcos» (Habop
QpoBBIX pecypcoB Kk yueOnukam nuanu B.B. [Taceunuka) (http://school-collection.edu.ru/).

7. WWW.bio.1september.ru— rasera «buosorus» -npunoxenune K «1 ceHTIOps.

8. http://bio.1september.ru/urok/ -Marepuasns! k ypoky. Bece paboThsl, Ha 0ocHOBE

KOTOPBIX CO3JIaH CalT, OBUIM OIMyOIMKOBaHBI B ra3ere "buonorus". ABTopamu caiiTa mpoJiesaHa
Oombias paboTa 10 CUCTEMAaTU3UPOBAHUIO Ta3€THBIX CTaTe! ¢ yU4ETOM MIKOJIbHOHN yueOHOM
IIporpaMMsl 1o npeamery "buonorus”.

6. www.bio.nature.ru — HayuHbIe HOBOCTH OHMOJIOTUH

7.Wwww.edi0s.ru — Diiioc — HEHTP JUCTAHIIMOHHOTO 00pa30BaHMUs

8. www.km.ru/education - yueOHbIe MaTepuanbl W cjioBapu Ha caite «Kupumn u
Medoanii»

9. http://ebio.ru/ - Dnextponnsiii yueOHuK «buonorus». ComepX HUT Bce pa3ieibl
Ouonoruu: OOTAHHKY, 300JIOTHIO, aHATOMUIO M (PU3HOJIOTHIO YEJIOBEKA, OCHOBBI ITUTOJIOTHH H
TCHETHKH, IBOJIONMOHHYIO TCOPUIO U IKOJOTHI0. MOXKET ObITh PEKOMEHIOBAH YYaIlUMCS IS
CaMOCTOSATEIILHON pabOTHI.

10.  http://djvu-inf.narod.ru/- snextpornas 6ubnroTEeKa

11.  http://biology.ru/index.php - Caiit siBisiercss IHTepHET — Bepcueit yueOHOro Kypca
Ha kommakT-gucke "Otkpeitas buonorus". Meroauueckue Martepuanbl IOJTOTOBJIEHBI
cotpyaaukamu CaparoBckoro ['ocynapcTBeHHOT0 YHHBEpCUTETA.
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Hcnosb3yemble 3J1eKTPOHHBbIE 00pa3oBaTebHbIC PECYPCHI :

HazBanue Ccpuika
— DJIEKTPOHHBIN KypHAI (JITHEBHHK ) https://dnevnik.ru/
— Poccuiickas aneKTpoHHas MIKOJIa https://resh.edu.ru/
— SIKnacc https://www.yaklass.ru/
— UnTepuerYpok https://interneturok.ru/
— UudoYpok https://infourok.ru/
— Buneoypoku https://videouroki.net/




