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IToscuuTenbHas 3anucka
Pabouas nporpamma cocraBnena Ha ocHoBe ®enepansHOro IOCYIapCTBEHHOrO

CTaHJapTa, NPOrpamMmsel o GHONOrMK 11 06meobpa3oBaTeNbHBIX KON Ha 6a30BOM YpOBHE,

NOMHOCTBIO OTpaxaromie# coxaepxanue IlpumepHo#l nporpamMMmel, C [JOIOJHEHMSMH, He

NPEBHIIAIIIAMH TPeOOBaHHS K YPOBHIO NOJITOTOBKH 00yYarOIUXCs.

Paboyas nporpamma o xumun s 10- 11 kinaccoB pa3paboTaHa B COOTBETCTBHH C:

* QecpepanbubM 3akoHOM  oT 29 nmekabps 2012 r. Ne 273- ®3 «O6 obpasoBanuu B
Poccuiickoii @enepannny;

° OejepalbHbIM  KOMIIOHEHTOM —TOCYJapCTBEHHOIO CTaHgapra ofbmero ofpasoBaHus,
YTBEpXkIEHHBIA npuKazom Munobpazosanus PO Ne 1089 or 05.03.2004 r.;

e Ilpukasom Munnpocsemenus Poccuu ot 28.12.2018 Ne 345 "O depmepanbHoM mepeyne
y4eOHHKOB, pEKOMEHIOBAHHBIX K HCIOJB30BAHHIO TPH pEATH3alHH  HMEIOLIHX
rOCYyJJapCTBEHHYIO aKKpeAHTAUHIO 00pa30BaTeNbHBIX NPOrpaMM HAYaldbHOro OOINEro,
OCHOBHOTO 0011er0, cpeaHero odimero o6pazopaHus"

e Ilpukasom MunucrepcTea o6pasoBanus u Hayku Poccmiickoit ®enepanuu ot 30.08.2013 No
1015 «O6 yTBepAeHMH NOpsAKAa OPTAHM3AUMH H OCYIIECTBIEHHS 0Opa30BaTEIBHOMN
ACATENBHOCTH 0 OCHOBHBIM 001Ieo0pa3oBaTebHBIM [POrpaMMaM — 00pa3oBaTeNIbHBIM
NpOrpaMMaM Ha4qaJbHOTO OOIIEro, OCHOBHOTO OBIIEro U cpefHero obmero 06pa3oBaHus»;

e 3akoHom Mockosckoit obGmactH or 28.11.2014 Ne 157/2014-03 «O dunancOBOM
obecrieYeHHH pealu3alii OCHOBHBIX 00111e00pa30BaTeNbHEIX IPOrPAMM B MYHHIHUITAIBHBIX
001eo0pa3oBare/IbHBIX OpraHm3alksx B MOCKOBCKOM 06/1acTH 3a CUéT cpeicTs GromkeTa
MockoBckoit o6nactu B 2015 rogy»;

® OCHOBHOH 00pa3oBare/bHOH TporpamMMoii cpexHero (mojiHoro) obmero o6pasoBaHHs
AHOO «®usrex-maueit» uM. I1.J1. Kanuuw

e y4yebubM mianom AHOO «®u3rex-muuein» uM. [1J1. Kanunel va 2019-2020 yue6bHbIi roj

Ilporpamma paspaGoTana Ha OCHOBE aBTOPCKOMN nporpammbl Buonorus. PaGoune mporpamMMel.
10—11 xnaccer: y4e6. mocobue mma obmeobpasoBar. opranusanuii: 6a3. yposens / I. M.
Hemvimn, O. B. Cabnuna. — M.: Tlpocsemenne, 2017. — 60 c¢. PaBouas rporpamMma
OpPHEHTHPOBaHA Ha MUCMOJB30BaHHE yueOHO-MeToauYecKoro komiuiekTa buonorus, Yacty 1, 2.
10-11 knaccer. J1.K. Benses, I1.M. Bopoaun, I'M. JlsmMumi. Mocksa: IIpocBemenue, 2017.

buomorus  kak  yueGHBIH  mpeaMeT —  HEOThEMJEMAas ~ COCTABHAs  4acTh
€CTECTBEHHOHAYYHOro 00pa3oBaHMS Ha BceX CTymeHAX oOyueHus. Kak OOHH M3 BaHbBIX
KOMIIOHEHTOB 00pa3oBaTensHOM oOsacTH «EcTecTBO3HAaHME» GHONOTHS BHOCHT 3HAYHUTENLHBII
BKJIaJl B OCTHXeHHE Helied oblero oOpazoBaHus, obeclieynBas OCBOEHHE YHAIMMHUCS OCHOB
Y4eOHBIX ~ JMCUMIUIMH, pa3sBHTHE HHTEUIEKTYQIbHBIX M  TBOPYECKHX  CIOCOGHOCTEI,
(hopMupOBaHHEe HAYYHOIO MHPOBO33PEHHS H IIEHHOCTHBIX OPHEHTALIHIA.

Kypc obwmeit OGmonorum nomkeH ObITh HampabieH Ha (OPMHPOBaHHE y yHAINMXCS
UETOCTHOH CHCTEMbl 3HaHWH O MBOH NpHPOZE, €e OPraHH3alUMH OT MOJEKYISAPHOTO JI0
OHocepHOro  ypoBHs, € 3BOMIONMH. Y IIKOJBHHKA JOJKHO OBITH  COHOPMHpPOBAHO
OMOLIEHTPHYECKOE MHPOBO33PEHHE, OCHOBAHHOE HA TINYOOKOM I[TOHHMAHHMH B3aHMOCBS3H
3JIEMEHTOB XKMBOH W HEXHBOH NPUPO/IbI, OCO3HAHHH HeJIOBEKA KaK 4acTd MPHPOJBI, NMPOJIYKTa
3BOJIIOLIHH XXUBOH MaTepHH.

B paboueil nporpamMme HalIH OTpaXeHHe WeJH M 3aJa4YH H3YYCHHS OHOJOTMH Ha

CTYNEHH Cpe/iHero (oaHoro) o0iero oopa3oBaHus:

e OCBOCHHE 3HAHHH O OMOIOTMYECKHX CHCTeMax (KJIETKa, OPraHW3M); HCTOPHH DPa3sBHTHA
COBPEMEHHBIX IPE/ACTABICHHH O JKMBOH NPHPOJE; BBINAIOINMXCS OTKPHITHAX B
Guonoruyeckoll Hayke:; poad OGHONOrHYeckoH Hayku B (DOPMHPOBAHHH COBDEMEHHOI
€CTECTBEHHOHAYYHOM KapTHHBI MHPa; METOJAX HAYYHOro NMO3HAHHS;



OBJA/IcHHEe YMEHHSAMH OOOCHOBBIBATE MECTO H pPOJb OHONOIHYECKHX 3HaHHH B
NPaKTHYECKOH NEATENBHOCTH JIOJeH, Pa3BHTHH COBPEMEHHBIX TEXHOJIOTHH; MPOBOXHTEH
HaOJIIIOJIeHHA 3a SKOCHCTEMaMH C LENbI0 MX ONHMCAHUS M BHIABICHHS ECTECTBEHHBIX H
AHTPOIIOT€HHBIX H3MEHEHHIA;

HaXOJHTh H aHAJIM3HPOBATh HHPOPMALIMIO O KMBBIX 00BEKTAX;

pa3sBUTHE [103HABATEILHEIX HHTEPECOB, HHTEIIEKTYATIBLHBIX H TBOPYECKHX CIIOCOOHOCTElH B
npouecce  M3Y4YEHHS  BBIJAIOMMXCH  JOCTHXKEHWH  OMOJNIOTHM,  BOLIEQIIHX B
OOLUEYeNOBEYECKYIO  KyIbTYPY; CIOXHBIX M NPOTHBOPEYMBBIX ITyTeH pa3BHTHS
COBPEMEHHbIX HAayYHBIX B3INIAJ0B, HJEH, TeOpuil, KOHUENLHH, pa3JIM4YHbIX THIOTE3 (0
CYIIHOCTH H TPOMCXOKICHHH >KH3HH, 4YeloBeka) B Xoae paboThl ¢ pasjIHYHbIMH
HCTOYHHMKaMH HHOpMaIHH; BOCIIHTaHHE YOEXIEHHOCTH B BO3MOMHOCTH MO3HAHHSA
KHBOH IIPHPOABI, HEOOXOAMMOCTH OEpeXXHOro OTHOIIEHHS K IIPUPOIHON cpere,
COOCTBEHHOMY  3/I0POBBIO; YBRXEHHS K MHEHHMIO OMNNOHEHTA TIpH 00CYKIEHHH
OHoslorHueckux npobiem; MCNIONb30BaHHE TIPHOOPETEHHBIX 3HAHHH M YMEHHH B
TIOBCETHEBHOH JKM3HH JUI OLIEHKH TOCIIEACTBHI CBOEH NEeATENBHOCTH MO OTHOIICHHIO K
OKpYXKalOWIEH cpejie, 3/0POBBIO APYTHX JIOZIEH U COOCTBEHHOMY 3[0POBBIO; 060CHOBAHHS
1 coOmoaeHns Mep IPOQHIAKTHKH 3ab0IeBaHMii, IPaBKII IOBEICHHS B IPHPOJIE.
OCBOCHHE CHCTEMbI OHOJIOTHYECKHX 3HAHHH: OCHOBHBIX OMOJIOTHYECKHX TEOpHii, HeH H
TPUHIAIOB, JISKALIAX B OCHOBE COBPEMEHHOH €CTECTBEHHOHAYYHOM KapTHHBI MHpa; O
CTPOCHHH, MHOT000pasuu H 0COOEHHOCTAX OMOCHCTEM (KJIETKA, OpraHu3M, MOy,
BH], Ouoreonenos, Guocdepa); O BHIJAKOWMXCA OHONOTMYECKHX OTKPBHITHSX H
COBPEMEHHBIX MCCIIEI0BAaHUSAX B OHOJIOTHYECKOM HayKe;

O3HAKOMJICHHE ¢ METOJaMH TIO3HaHMs TIPUPOMBL: HCCIIEIOBATEIbCKHMH METOJaMH
Ouonornyeckux HayK (LMTOJIOTHH, TEHETHKH, CEIEKIMHM, OHOTEXHOJIOTHH, SKOJOTHH);
METOJJaMH CaMOCTOSATEIBHOTO NPOBEJACHUS OHONOTHYECKHX MCC/IENOBaHUM (HaOoneH s,
H3MEPEHHE, IKCIIEPUMEHT, MOJEIMPOBAHHE) M TIPAaMOTHOTO O(OPMIICHHS MOIYYEHHbIX
Pe3ylbTaTOB; B3aMMOCBA3BIO Pa3BHTHA METOINOB H TEOPETHUECKHX O00OOINEHHH B
OHonoruueckoii Hayke;

OBJIaJICHHE YMEHHSIMH: CaMOCTOSATENbHO HAXOOHTh, AHAIM3UPOBATHL H HCIOJIb30BATh
Ouonoruyeckyro HHOOPMALMIO; MONB30BAThCS  OHOJNOTMYECKOH TEPMHHONOTHEH H
CHMBOJIHKOH; YCTaHABNHMBaTh CBA3b MEXAY Pa3BUTHEM OHOJOTHH M COLMAIBHO-
OKOHOMHYECKMMH M 3KOJIOTHYECKMMH npoljeMaMHd  4YeJ0BEYeCTBA,  OIECHHBATH
MOC/IEACTBHS CBOCH JIESTENLHOCTH 110 OTHOLIEHHIO K OKpYXKaromeii cpejie, cOOCTBEHHOMY
3/I0pOBBIO; 0DOCHOBBIBATH M COOMIOAATH Mepbl mpoduiIakTHKH 3abosieBanuii 1 BUU-
MH(EKIHHY, NpaBHIa NOBEAEHHS B NPUPOJAE H obecriedeHHs GE30MaCHOCTH COGCTBEHHOM
KH3HEJEATE/IbHOCTH B YPE3BBIYAHHBIX CHTYalMsX IPHPOAHOIO M TEXHOTEHHOTO
XapaKTepa; XapaKTepHU30BaTh COBPEMEHHbIE HayuyHBIE OTKPHITHS B 001acTH OHOIOTHH;
CaMOCTOATENIbHO IPOBOJUTL OHOJIOrMYECKHE HccneJoBaHus (HalioneHHe, H3MepeHue,
OKCNICPHMEHT, MOJCIHPOBAHHE) H TPaMOTHO OQOpPMIATE NOJyYEeHHBIE DPE3YJILTATHI;
AHAJIM3UPOBATEL M HCIIOIB30BaTh OHONIOrHYECKYIO HH(POPMAIHIO;

pa3BUTHE NO3HABATEILHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX H TBOPYECKHX CIOCOOHOCTEH B
npouecce: 3HaKOMCTBA ¢ BBLIAIOMMUMHCS OTKPBITHAMH H COBPEMEHHBIMH HCC/IEJOBAHHAMH
B OMOJIOIHYECKOH HayKe, pellaeMbIMH €10 NpoOIeMaMM, METONO0I0THelH OHONOTHYeCKoro
HCCIIE/IOBaHUSA;  TIPOBEJEHHUS  DKCIEPHMEHTANIBHBIX  HCCIENOBAaHHM,  pelleHHus
OHOJIOrHYECKHX 3a/1a4, MOZIE/IHPOBaHHs GHOJIOTHYECKHX 0OBEKTOB U MIPOIIECCOB;
BOCIMTaHHE: YOEKICHHOCTH B BO3MOXHOCTH TMO3HAHHS 3aKOHOMEPHOCTEH >KHBOI
NOpPUPONBI, CJIOKHOCTH M CaMOLEHHOCTH JKM3HH KaK OCHOBBI OOIEYETOBEYECKHX
HPaBCTBEHHBIX IIEHHOCTEH M palMOHATLHOTO MPHUPOAONOJL30OBAHHA; HEOOXOIHUMOCTH
OepexHOT0 OTHOWIEHHS K HeH, COOMIOJIEHHS OSTHYeCKMX HOPM IIPH TPOBEICHHH
OMOIIOrHYECKHX HCCIeIOBaHUIA;

HCTIONTL30BaHHE NPHOOPETEHHBIX 3HAHUM M YMEHHI B NOBCEIHEBHON JKU3HU TS OLEHKH
MOCJIEICTBHA CBOEH JIEATEIBHOCTH MO OTHOMICHHIO K OKpYKaroiel cpene (cobmronenne
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npaBHi NOBEACHUS B NMPUPOJE, COXPAHEHHS PABHOBECHS B SKOCHCTEMAaX, OXPaHbl BHIOB,
sKocucTeM, Ouocdeprr), coOCTBEHHOMY 310pOBBIO (cobmiomeHne Mep NpOgUIAKTHKHE
3aboneBanuii, ofecneueHne 6e30MACHOCTH JKM3HENEATENLHOCTH B UPE3BHIYAHHBIX
CHTYalMsX TMNPUPOJHOTO M TEXHOINEHHOIO XapakTepa) Ha OCHOBE HCIIONB30BaHHA
OHONIOrHYeCKMX 3HAaHHH H YMEHHH B IOBCEJHEBHOH >XH3HH; BHIPAOOTKM HABBIKOB
9KOJIOTHYECKOH KYJILTYphl; 000CHOBAHUS H COOMIOIeHHs Mep NpodHIaKTHKH 3200 1eBaHHMii
1 BUY-undexunn.
Ob6mas xapakrepHcTHKA y4e6HOro npeaMeTa
Bbuoaorus 10-11 kaace

Ilpennaraemas nporpamMma paspaboTaHa Ha OcHOBe (DedEpaTbHOTO KOMIOHEHTA
l'ocynapctBennoro cranjapra ofmero o6pa3oBaHHs M NPHMEPHOH NPOTPaMMBI CPETHErO
(mosiHOTO) 061ETO 06Pa30BaHMsA, B COOTBETCTBHH C KOTOPHIMH HA H3yueHHe y4eOHOro mpeaMera
«buonorus» Ha sTane cpeaHero (monHOro) obuiero oGpazoBaHus (enepaibHbli Ga3HCHBI
yueOHbIA mian A1s obpa3oBaTeNbHBIX yupexaeHHH Poccuiickoii ®enepanuy otBoguT B 10
Knacce 1 yac B Henemo ( B roa 34 yaca) u B 11 kiacce 1 gac B Heremo (33 yaca B rof)

Paboyas mporpamma mo OMONOTMH peanusyercs depe3 (OPMHPOBAHME Yy yualluxcs
001ey4eOHbIX YMEHHMH W HaBBIKOB, YHHBEPCAIBHBIX CIOCOOOB JEATENBHOCTH H KIKOYEBBIX
KOMIETEHIHH 32 CYET MCNOJb30BAHHS TEXHOJOTHH KOJJIEKTHBHOTO OOYYEHHs, ONOPHBIX
KOHCIIEKTOB, JHAAKTHYECKHX MAaTepHalioB, M INPHUMEHEHHS TEXHOJIOIMH TIpadHuecKoro
NpeJcTaB/ieHns HHGOPMAMH TIPH CTPYKTYPHPOBAaHHUH 3HAHUH.

Copep:xanue nporpamMmel
no 6nonorum 10 kiaace (34 gaca)

Paznen I. Buonorus kak Hayka. MeToabl Hay4Horo nosnanus. (2 u)

Tema 1 Kparxas ucropus pasputus 6uosnornn. Cucrema 6uonorudeckux Hayk. Bronorus
Kak Hayka. Mecto GMONOTHH B CHCTeMe HayK. 3HaueHHe OHOJOTHM Ul NOHMMAaHHs HAydHOH
KapTHHBI MHpa. CBsi3b OHOJIOTMYECKHX MMCIMIUIHH C APYTHMM HayKaMH (XHMEeEH, (QH3HKOi,
MaTeMaTHKOH, reorpadueii, actponoMuei u ap.). CyImHOCTh U CBOHCTBA )XHBOTO.

Tema 2. YpoBHu opranu3anuu XKHBOM MaTepHu; H3Hb U KHBOE BEINECTBO; KOCTHOE M
brokocHoe BemecTBO OHOChEpH; MONEKYISPHBIA, KIETOYHBIA, TKAaHEBOM W OpraHHLI,
OpTraHM3MEHHbBIH, [ONYJSHOHHO-BUIOBOH, OHOleHOTHYeCKHM H  OHOocdepHbI  ypoBHH
OpraHH3aLMH KHBOTO.

OcHoBHBIE cBO¥CTBa KHBOro. MHOroo6pasve XMBOro Mupa. EJMHCTBO XHMHYECKOTro
COCTaBa XMBOH MAaTEPHH; OCHOBHBIE IPYMNIbI XMMHYECKHX JIEMEHTOB M MOJIEKYJI, 00pa3yIomux
KHBOe BelecTBo Omocdepsl. Knerounoe cTpoenne opraHusMoB, Hacensomux 3emmo. O6men
BELIECTB W caMOperyisiuus B  OWojoruyeckHx cHcreMax. CaMOBOCIIPOM3BECHHE;
HAaCIEICTBEHHOCTh H HM3MEHYMBOCTH KaK OCHOBA CYLIECTBOBAaHHs JXKHBOH Marepud. PocT u
pazBuTHe. Pazmpaxumocth; Qopmbl H30HpaTeNbHOW peakiMd OpPraHU3MOB HA BHEIIHHE
BO3CHCTBHA. PHTMHYHOCTL MNpOIIECCOB JKH3HENEATENbHOCTH; OHOJNOTMYECKHE PHTMBI M HX
3Ha4YeHHe. J[MCKPETHOCTh JKMBOTO BEIECTBA, B3aHMOOTHOINEHHMS 4YAaCTH M LEJIOro B
buocHcTeMax. DHEPro3aBHCHMOCTD JKHBBIX OPTaHH3MOB; GOPMBI OTPeGIEHUS IHEPTHAL.

Paszpen I1. Knerka (14 4.)

Tema 3 Uctopus uszydenus kierkd. Kinerounas teopus.

Passutne 3nHauuii o kinerke. PabGoter P.'yka, A. Ban JleBenzyka, K.D.Bapa, P.Bpoyna,
P.Bupxosa. Kierouynas teopus M.lllneiinena u T.Illsanna. OCHOBHBIE IOJIOYKEHHS
COBPEMCHHOH KJIETOYHOH TeopuH. Ponb KneToyHo# TeopuH B (GOPMHPOBAHHH COBPEMEHHOI
€CTECTBEHHOHAYYHOH KapTHHBI MHpa.

Hemoncrpauun. Cxema «Muoroobpasue kietok». OcHosHble ToHaTHA. Kierka. Llutonorus.
OcHOBHBIE NOJIOXKEHUS KIETOYHOH TEOPHH.

Tema 4. XumMuuecknii cocTaB KJIEeTKH.



OneMeHTapHBIH COCTaB XKHBOTO BelecTBa OHOC(epbl. PacmpocTpaHEHHOCTH 3NEMEHTOB, HX
BKJIaJ B 00pazoBaHHE XHBOH MaTepHH. MakpoaneMeHTl, MUKpOdJieMeHThl. Heopranuueckne
MOJICKYyJIbl JKHBOTO BeLIeCTBA: BOAA, COJH HMX polb B 00ECNEUEeHHH IPOLECCOB
KH3HEJEATEILHOCTH U TIOUIEPXKaHHH FOMEOCTAa3a.

Opranuyeckne Monekysibl. buonoruyeckue monuMepsl — 6eiku. Buonormdeckue KaTann3aTopsl.
Vrnepoawl. XKupsl. JIHK. YpoBuu crpykrypHoii opraauzanuu. PHK. Butamussl.
Hemoncrpanus/lnarpammer: «PacnpeienieHne XHMHYECKHX 3JIEMEHTOB B HEKMBOH IPHPOIEY,
«Pacripejie/ienie XHMHMYECKHMX OJJIEMEHTOB B JKHBOH mnpupoze». Ilepumoauueckas Tabmauua
aneMeHTOB. Cxembl ¥ Tabmuuel: «CTpoeHue moiekyn Genkay, «Crpoenue monexyn JIHK»,
«Ctpoenue Monexyn PHK».

OcHoBabie noHsATHA. OpraHoTeHsl, MaKpOIeMEHThI, MHKPO3JIEMEHTHI, YJIETPaMHKPO3IEMEHTHL.
CaolictBa Boapl. MuHepansHble coid. buononumepsl. JIMIUABL, THIIOH/BI, YIJIEBOMABIL, GEKH,
HYKJIEMHHOBBIE KHCIIOTHI, perutnkanus JTHK.

Tema 5. CtpoeHne S5yKapHOTHYECKOMH POKAPHOTHYECKOH KIIETOK.

IIpokaprotnueckne kierkn; dopma u pasmepsl. CTpoeHHE UHTOMNA3MBl GaKTepHabHOMN
KJICTKM; OpraHu3aius wmerabonu3ma y npokapuoT. ['eHeTwyeckuit ammapar OGakrepuii.
Crnopoobpaszosanue. PasmHoxkeHme. OCHOBBI CHCTEMAaTHKH; MECTO H pOJb NPOKAPHOT B
HuoneHosax.

lluTonnasma sykapuoTH4yeckoM KieTku. MeMOpaHHBIH TNPUHUMI OPraHH3alUH  KIIETOK,
CTpoeHHe OHONOrHYeCKOH MeMOpaHBl, CTPYKTYpHbIE W (YHKIMOHAILHBIE OCOOEHHOCTH
MeMOpaH pasIMYHBIX KJIETOUHBIX CTPYKTYp. OpraHeiuisl LHMTOIUIA3MBL, MX CTPYKTypa H
Gynxuuu. Iurockener. BriioyeHns, ux 3HavyeHHs W poib B MeTabonu3Me KieTok. Kimerounoe
AAPO — LEHTP YNPABACHHS JH3HEAEATENbHOCTBIO KIETKH. CTPYKTYpBHl KJIETOYHOTO sjpa:
aiepHas 060109Ka, XpOMaTHH (reTepoxpoMatiH), sapsimko. Kapuoniasma.

Knetkn B MHOroknmeroyHoM opranuzme. IlostHe o audepeHIHPOBKE  KIETOK
MHOTOKJIETOYHOTO oOpranusma. JKM3HEHHBIH LMK KIeToK. TKaHM oOpraHusMa C pasHoi
CKOPOCTBIO KJIETOYHOI0 00HOBJIEHHA. PasMHOMKeHHe KileToK. MUTOTHYECK I LUK/ HHTEpda3a,
penymnukauus JIHK; mMuTo3, (asel MHTOTHYECKOTO JEeHHs W NPeoOpa3sOoBaHHS XPOMOCOM;
Guomornyeckuii cMbic M HasHadeHHe MHTO3a (Becrosnoe pasMHOMEHHE, POCT, BOCIIOTHEHHE
KJIETOYHBIX MOTEPH B (H3HONOTMYECKHX U MATOJIOTHYECKUX YCIOBHSAX ).

Bupycbsl — BHYTPUKJIETOYHBIE MNApa3sHThl Ha TEHETHYECKOM ypoBHe. OTKpBITHE BHPYCOB,
MEXaHW3M B3aUMOJEHCTBHA BHpyca M KJIETKHM, WH(peKuHoHHBIH mnpouecc. 3aboseBaHus
)KUBOTHBIX U PaCTeHHH, BbI3bIBaEMble BUpycamH. baktepuodary.

JleMOHCTpalua: CTPOEHHMs KIETOK Pa3IHYHBIX IPOKAPHOT, CXEM CTPOEHHs OPraHOHIOB
PacTHTENbHON H XHBOTHOH KJIETKH; (UTYP MHTOTHYECKOTO IETEHUS KJICTKH B KJIETKAX KOpEIIKa
JyKa [oJl MMKPOCKOIIOM H Ha CXE€ME; MaTepPHallOB, PacCKa3bIBAlOMIMX O OHOrpadusax y4éHbIX,
BHECIIMX BKJIa/ B Pa3BHTHE KJIETOYHON TEOPHH; MOAEIEH Pa3IHUHbIX BHPYCHBIX YaCTHII.
Jlaboparopuas pabora Nel. M3yyenue cTpoeHHs pacTHTENbHOH M JKHBOTHOH KIETKH TOJ
MHKPOCKOTIOM.

Tema 6. Peanusanus HaciecTBeHHO#H HH()OPMAIIMH B KIIETKE.

JHK — nacnencrBennodt uHpopmammu. ['eHeTwdeckuil kox, ero cpoiicTBa. I'eH. BrocuHTes
Oenka.

Hemoncrpauns. Tabnuua «reHeTHYecKuii Koa», cxeMa «OHOCHHTE3 OemKay.

OcHoBHble mOHATHA. ['eHeTHYecKHH KoOZX, TpHUIUIET, TeH. TPAHCKPHIIMS, TPAHCISIHS,
MaTPHYHbIH CHHTE3.

Tema 7. BupychL

Bupychl — Hekierounas ¢opma xu3HH. OCOGEHHOCTH CTPOEHHS W Pa3sMHOMKEHMS. 3HAauYCHHE B
NpHPOJIE U XU3HH YelioBeka. Mepbl MpoGHIaKTHKH pacnpocTpaHeH s BUPYCHBIX 3a00/1eBanuil.
IIpodunakxtuxa CITH/]a.

Hemoncrpanus. Cxema «cTpoeHHe BHpycay, Tabimuna «npopunaktuka CITH/la.

OcHoBHble noHATHS. Bupyc. bakrepuodar.

Pasnea I11. Opranusm (18 uacos).

Tema 8. MHoroo6pasue opranu3mMoB



Tema 9. O6MmeH BewiecTB U peobpazoBaHKHE SHEPTHH.

O6meH BellecTB M TpEBpAlllCHHs JHEPrHHM B KieTke. KaraiuTuueckuil Xapaktep peakimii
obmena BewecTs. [Inactuyeckuii u sHepreTHyeckuii 06MeH. OCHOBHBIE HTANIBI SHEPreTHYECKOro
obmena. OTIHYHTENBHBIE 0COOEHHOCTH MPOLECCOB KIETOYHOTO AbiXaHHs. Coco6bl MOTyYeHHs
OpraHH4YeCKHX BelleCTB: aBTOTpodsl K rerepoTpodsl. DotocuuTes, ero (asel, KOCMHUYECKas
poib B 6uocepe. XeMoCHHTE3 H ero 3HaueHue B Guochepe.

MlemoHcTpaums: cxem myTell MeTabonM3Ma B KieTKe (HepreTHueckui OOMEH Ha IIpuMepe
pacLIeNIeHHs TIIOKO3bI, IIaCTHYeCKUH 00MeH: 6uocuHTes Genka U GOTOCHHTES).

OcHoBHBIE TNOHATHA. MeTabonu3M, sHepreTHueckHii oOMeH, riacTHyeckuii oOmen. AT,
ABTOTpO(dSEI H reTepoTpodsl. POTOCHHTES.

Tema 10. PasmMHoeHre OpraHu3MOB M HHAMBHIYATbHOE PA3BHTHE OPraHH3MOB (OHTOTeHE3).
Qopmbl  Gecronoro  pasMHOXEHHS: MHTOTHYECKOE  JENEHHE KIETOK  NpOCTEHINHX,
CropooOpasoBaHue; [OYKOBAHHE Y ONHOKIETOYHBIX H MHOTOKIETOYHBIX OPraHH3MOB;
BETETaTHBHOE PAa3MHOXKEHUE. DBOIIOLMOHHOE 3HaYeHHe Gecroioro pasMHOXKEHH s,

I[TonoBoe pa3sMHONKeHMEe pacTeHHH M OKMBOTHBIX. [lonoBas cHCTeMa, OpraHbl MOJOBOTO
pasMHOXeHHs. ['amertorenes. Ilepuonsl 06pa3oBaHHs IMONOBBIX KIETOK: Pa3MHOMXEHHE, pOCT,
co3peBaHue U (HOPMHPOBAHME MONOBBIX KJIETOK. OCOOCHHOCTH ClepMaToreHes’a H OBOTeHe3a.
Ocemenenue u ononoTBopenne. Hapy)xHoe U BHyTpeHHEe OMJIOI0TBOPEHHE.

Tunbl sAAUEKTETOK; OCHOBHBIE 3aKOHOMEPHOCTH Jpo6iieHus; o0pa3oBaHMe OIHOCIONHOrO
3apozbiia — GnacTyibl. ['acTpynanus; 3aKOHOMEpPHOCTH 00pa3oBaHie ABYXCIOHHOTO 3apoIbiiia
— ractpyisl. [lepBu4HBIi opranorenes u ganeHeiimas audpdepeHunpoBKa TKAHEH, OPraHOR M
cucreM. Perymnsinus sMOpHOHATBEHOIO pa3BUTHA.

Tema 11. MunuBuayansHoe passuTHe opraHmaMa. DOpMbI MOCTIMOPHOHATBHOTO MEPHOAA
passutus. Henpsmoe pasBuTHe; NONHBIA M HemONHbIA MeTamopdos. IIpamoe paseutHe.
JlopenpoyKTHBHEIH, PenpoIyKTHBHEIH W HOCTPENPOAYKTHBHBIA meproasl. CTapeHHe H CMEpTb;
OMOJIOTHA TPOJOIKUTEILHOCTH JKH3HH.

CxomerBo 3apozmbiielt ¥ SMOpHOHaNBHas JMBepreHuMss npu3Hakos (3akoH K. Bopa).
buorenernueckuit 3akon (. Iexxenb m ®. Miomwiep). PaGotsr A. H. CesepuoBa 06
SMOPHOHAIBHOH H3MEHYHBOCTH.

Pone ¢axTopos oxpyxaromed cpempl B dMOPHOHAIBHOM H MOCTIMOPHOHAIEHOM pa3BHTHH
opraHu3Ma. BinsiHue TOKcH4ecKuX BeuecTs (TabavyHoro 1ama, akoroJis, HapKOTHKOB H T.J1.) Ha
X0/l 3MOPHOHAJILHOTO H MOCTIMOPHOHANBHOIO NEPHOIOB (BpOXKIEHHBIE YpoacTra). [ToHsTHe 0
pereHepanmu.

JleMOHCTpauMy: NIaKaToB, MIUTIOCTPHPYIOIIMX —CIOCOOBI  BEreTaTHBHOTO  Pa3MHOMKEHHs
IJIOOBBIX [EPEBbEB M OBOIIHBIX KYJIBTYpP; TaONHI, OTpaXKaroLIMX CXOJACTBO 3apoplieii
TIO3BOHOYHBIX KHBOTHBIX, @ TaKXKe CXeM MpeoOpa3oBaHHs OPraHOB M TKaHe#dl B (uOreHese;
dororpadguit, oTpakaromMX NOCHEACTBHS BO3NEHCTBHS (AKTOPOB Cpelbl Ha pa3BHTHE
OpraHu3Ma; CXeM M CTATHCTHYECKHX TalNMLl, JEMOHCTPHPYIOIHX MOCIEACTBHS yHOTpebaeHuns
aJIKOTO0JIs, HAPKOTHKOB M KYPEHHS.

OcHoBHblE TOHATHA. JKH3HEHHBIA HLHKI KIETKH. MuT03, OHONOrHYecKkoe 3HayeHHe. THIIBI
Gecrionioro  pasMHoxeHHs. [lonoBoe pasMHOXEHHE H ero OHOJOTHYECKOe 3HAYEHHE.
PasjienpHononbie opranusmbl M repMadpoautsl. Sifneknerka M cnepmarosona. [amertorenes.
Meiio3, Guonoruyeckoe 3HaueHHe. OIUIONOTBOPEHHE: HApPYKHOe M BHYTpeHHee. JIBO#HOE
OIUIOOTBOPEHHE Y PACTEeHHIA.

Tema 12. 3akoHOMEpPHOCTH HACIEJCTBEHHOCTH H H3MEHUYMBOCTH. OCHOBBI CeJIEKIMH.
buotexnonorus.

Wcropus pasBuTHA reHeTMku. OCHOBHBIC NOHSTHS F€HETHKH. 3aKOHOMEPHOCTH HAC/IEXOBAHHS
IpHU3HaKoB, BbuiBieHHble [.Mennenem. Monorubpunnoe ckpeiuBanue. IlepBbiii  3aKoH
Menzens-3akon nomuaupoBanus. [lonHoe 1 HenonHoe JOMMHMpPOBaHHE. 3aKOH YHCTOTHI TAMET
H €ro LHTOJNOTHYECKOe 000CHOBaHUE. MHOKECTBEHHBIE allelii. AHATH3UPYIOLIHME CKPEIIHBAHUE.
Jurubpunnoe ¥ nonMruOpUIHOE CKPEIMBAHUE; TPETHH 3aKOH MEH/IENs - 3aKOH He3aBHCHMOTO
KOMOHMHHPOBaHHUS.



XpoMocomHas Teopus HaciaencTBeHHOCTH. CLEIUIEHHOe Hac/leloBaHHe MPH3HAKOB. 3aKOH
Moprana. [lonHoe ¥ HenmonHoe CLENUIEHHE T€HOB; pAacCTOSHHE MEXIy TI'eHaMH,
pacnooXeHHbIMH B OTHOM XPOMOCOME; N€HETHYECKHE KAPThI XPOMOCOM.

['enetnyeckoe onpeneneHue mojia; roMOrameTHbIi M TeTeporamMeTHbIH moi. | eHeTHueckas
CTPYKTYpa I0JIOBEIX XpoMocoM. HacnenoBanue npu3Hakos, ClEIUIEHHBIX € TI0JIOM.

l'enotun xak menocTHas cucTemMa. B3aumopeiicTBue aqieNbHBIX M HEANEHbHBIX T'EHOB
OIIpeIeJIEHAH NPHU3HAKOB,

OcHoBHbIE (QOPMBI H3MEHUHMBOCTH. [€HOTHNMYecKas H3MEHYHBOCTh. Myrtanun. I eHHbie,
XPOMOCOMHBIE, T¢HOMHble MyTauuH. CBOHCTBA MyTaUuMH; COMaTHYeCKHE M TI'eHEpaTHBHbBIC
myrauuu. Ilpuunnbl B yacToTa MyTanmii; MyTareHHble (akTOpbl. OBONIONMOHHAsS pOIb
MyTalll{, 3HAY€HHEe MYTAlMH [JI8 IPaKTHKH CEIbCKOTO XO3MHCTBA W OHMOTEXHOJIOTHH.
KomOunaTvBHas M3MEHYHBOCTb. YPOBHH BO3HHKHOBEHHS Pa3IHYHBIX KOMOHHAIUMH TEHOB H HX
pOJib B CO3/IaHMM I'CHETHYECKOrO pa3Hoo0pa3zus B Ipedenax BHJA. DBOJIOIHOHHOE 3HAYCHHE
KOMOMHATHBHOH H3MEHUHBOCTH.

Pone ycnosuii BHemHe# cpelbl B pasBHTHM ¥ NPOSBIEHHH TPH3HAKOB M  CBOMCTB.
CraTHCTHYECKHE 3aKOHOMEPHOCTH MOIM(MHMKALHOHHON M3MEHYHBOCTH; BAPHALHOHHBIN DI H
BapHanMoHHas kpuBad. Hopma peakuuii. Ypasnenue JOMUHHPOBaHHEM.

lleHTpBI IPOUCXOMIEHHA KYIBTYPHBIX pacTeHWH W MX MHorooGpasue. COpT, MOPOAA, IITAMM.
3aKOH rOMOJIOTHYECKHX PSIOB B HACNEACTBEHHOM u3menunBocTH (H.M.BaBuios).

Meronbl ceneKUHMH pacTeHMH M OKMBOTHBIX: OTGOp M ruGpuamsanus: GopMsl  oTGopa
(MHaMBHAYanbHOH W MaccoBblii 0TOOp). OTHanéHHas ruOpUIM3alWs; ABICHHE IeTepO3HCa.
HckyccTBeHHBIIH MyTareHes.

Cenexuus MHKpOOPTaHH3MOB. BHOTEXHONIOTHH U reHeTHYECKas HHKEHEPHS,

JlocTXXeHHMst W OCHOBHBIE MPENCTABJICHHS COBPEMEHHON CENEKIMH. 3HAuYeHHEe CeIeKIHH JUIs
PasBUTHS C/X TIPOM3BOACTBA, MEJMIMHCKOH, MHKPOOHONOTHYECKOH H OpYruX oOTpacieit
NPOMBIILIEHHOCTH

JIeMOHCTpalii KapThl XpOMOCOM YeJIOBEKAa, POMOCIOBHBIX BHIAKOIMXCA MpeACcTaBHTENEH
KYJIbTYPbI; IPHMEPOB MOJH(HKAIMOHHON H3MEHIHBOCTH.

ITpakTyeckas pabora: 2.PelleHie reHETHYECKHUX 3a/1a4 H COCTABJICHHE POJIOCIOBHBIX.
IIpaktyeckas paGota: 3.M3yuenume wu3MeH4HBOCTH. [lOCTpOeHHe BapHALMOHHOH KpPHBOif
(pa3sMepbl JIMCTBEB PACTEHHH, AHTPOIIOMETPHYECKHE JAHHBIE YIAIIHXCS).

PesepBHoe Bpems — 1 u.

Coaepxanne Tem y4e0HOro Kypcea
o 6uosoruu 11 xnacc (33 gaca)

Beeaenne (1 1)

Paznen 1. Bua (15 u)

Tema 1. UcTopusi 2BOMIOUMHOHHBLIX MIEH.

Hcropus sBomouronHbIX uieH. Pa3BuTie GHOMOrHA B 0AAPBHHOBCKMI NEPHOL.
3nauenue pabot K. Jlunnes, yuenns JXK.B. Jlamapka, Teopun XK. Kiosse. Ilpeanochuiku
BO3HMKHOBeHHs yueHus Y. Jlapuna. DBomonyonnas teopus Y. Jlapsuna. Posb 3BOMIOIMOHHOM
TEOpUH B (OPMHPOBAHMH COBPEMEHHOMN €CTECTBEHHO-HAYYHOH KapTHHEI MHpA.

JleMOHCTpalMs XHBbIX PACTCHUIH H XKHBOTHBIX, TepOapHBIX SK3eMINAPOB, KOIEKIIHT,
NOKa3bIBAIOIINX HH/IMBH/YAIBHYIO H3MEHYHBOCTE U Pa3HOOOpa3He COPTOB KYJILTYPHBIX
pacTeHMH U NOPOJ AOMAIITHHAX KMBOTHBIX.

OcHoBHple NOHATAS. DBomonus. KpeaunoHusm, TpanchopMU3M, 3BOTIOIHOHH3M.
['pynmnosas u unuBuayanbHas n3aMeHYnBocTh. MekycetBennnil ot6op. Boprda 3a
cyiiecTsoBanue. EctectBenusiii ot6op.

Tema 2. CoBpeMeHHO€ IBOTIONHOHHOE YUEHHUE,

Bua. Kpurepun Buaa. [Tonynsanus - cTpyKTypHas €IMHMIA BHIA, €AXHUIA YBOJIOLHH.
CuHTeTHYECKas TeOpHs SBOMOUHH. JIBHKYIIHE CHIIBI 3BOJIOIHK: MYTAaIIHOHHBIH Tpolece,
N0y S HOHHbIE BOJHBI, H30JIALHSA, ECTECTBEHHBIH 0TOOD; MX BIHSHUE HA FeHOQOH
nonyJsAuMy. JIBHKyImMi 1 CTabHIH3UPYIOIHNH eCTECTBEHHBIH 0TOOp. A/lanTallMi OPraHH3MOB K
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YCITOBHSIM OOMTaHUS KaK pe3yabTaT JeHCTBHS ecTecTBEeHHOTO 0TO0pa. Bumoo6paszosanue Kak
pe3ynbTaT 3B0oUMH. CriocoOb! B NyTH BHA000pa3oBanus.

CoxpaHenue MHOT00OpasHs BHIOB KaK OCHOBA YCTOWYMBOIO pa3sBUTHs GHOC(EPEL.
TJIaBHBIC HaIIPaBJICHHS SBOJIFOLHOHHOTO mpouecca. bruosoruyeckuii mporpece 1 GHONOrHYECKHI
perpecc. [IpyuMHbBI BEIMHPaHHs BAIOB.

JlokazaTenscTBa SBOTIONUH OPraHHYECKOTO MHUPA.

emoncrpauus. Tabnuup! ¥ cxeMmbl: «[IBHKYIIHE CHITBI YBOJIIOIHMY, «OBpa3opanue
HOBBIX BUIOBY, «CXONCTBO HAYAIBHBIX CTAAHH SMOPHOHAILHOIO PA3BHTHS MO3BOHOUHBIX ).
Pesynpratel npucnoco61eHHOCTH OpPraHu3MOB K cpejie OOUTaHUs W Pe3yIbTaThl
BU000pa3oBaHus; NPUMEPOB FOMOJIOTHYHBIX M aHAJIOTHYHBIX OPraHoB, HX CTPOCHHS H TIPO-
HCXOXCHHA B ITPOLIECCE OHTOTEHE3a; CXeM, HILTIOCTPHPYIOMINX NTPOLECChl BHA000pa3oBanus 1
COOTHOLIIEHHE ITyTEeH IIPOrpecCUBHOH OMOIOrHYECKOi YBOTIOLHH.

JlaGopaTopHble ¥ npakTHYECKHE padOTE

» Omnmucanune ocobelt BH/a N0 MOPHOIOrHYECKOMY KPHTEPHIO.
> BplsBneHne npHenocoGIeHHOCTH OPraHu3MOB K cpesie 0GHTAHHSL.

OcHoBHBle NOHsTHA. By, nonynsius; ux kpurepun. ['enodons. JIBHxKyIImMe CHbl
9BOJIIOLMH: MYTAIlHOHHBIH IIPOLIECC, MOMYJIAUMOHHbIE BOIHbI, H30JISLHs, €CTECTBEHHbIH 0TOOD.
JBrwxymuit u crabunusupyrowmii ot6op. Criocodbl M MyTH BUI000PA30BaHHS.

Tema 3. IIpoucxoxaenne xxu3nu Ha 3eme.

Passutne npe/icrapnennii o BosHUKHOBeHMHH kn3HH. Onbitel ®. Pesu, J1. Tactepa.
['MnoTess! NpOUCXOKICHHS KH3HH.

CoBpemenHble B3IUISbI Ha BOSHUKHOBeHHE #u3Hu. Teopus Onapuna-Xonaeiina.

YCcnoKHEHHe JKUBBIX OPraHn3MoM Ha 3eMIle B IIPOIIecce 3BOIOIHH

emoncrpauus. Cxembl: «BOZHHKHOBEHHE OTHOKIETOYHBIX SYKAPHOTHUCCKHX
OPraHH3MOBY; «DBOJIIOLMS PACTHTEILHOTO MHPay»; « DBOJIIOIHUS JKAHBOTHOTO MUPa».
OxameHenocTy, OTIeYaTku OPraHu3MoB B IPEBHUX N0pozax. Penpoaykiyy KapTuH,
u300pakaromux Guopy u hayHy pasITHUYHBIX 9P H IIEPHOIOB.

OcHogsnple nonsitus. Teopus Onapuna — XosnzeiHa. XuMuYecKast SBOJOLHS.
buonornyeckas spomorus. [TocTenennoe ycnoxkHeHHe Opranu3almy U NpuciocotneHns K
YCJIOBHSM BHEIUHEH CPe/ibl OPraHH3MOB B IMPOIIECCE dBOIIOIMH.

Tema 4. IIpoucxoxaenne 4eJioBexa.

['nmotesb npoucxoxienns yenosexa. [losioxkeHne yenoBeka B cHCTEME HKHUBOTHOTO MHpa
(knacc Mnexonutatompe, otpsia [pumarsl, poa Jlioau). DBomouns YeoBeKa, OCHOBHEIE 3TAIbI.
Pace1 uenoseka. ITponcxosxaenue denoseueckux pac. BUIoBoe e[MHCTBO YeIOBEYeCTRA.

eMoHCTpauus MoieNel CKeIeToB YenoBeKa, MOJIeH « JTallbl pa3sBHTHS YeoBEeKay

JlaboparopHsbie u npakTHyeckue paboThl

» BblsBieHHE MPH3HAKOB CXO/ICTBA 3apO/IbIIIEH YeN0BeKa H JIPYTHX MIEKOITHTAIOIIMX KaK

JlI0Ka3aTesibeTBO POJCTBA.

Pasnen 2. Ixocucremnr (18 u)

Tema 5. 3xosnoruyeckne pakropsl

Opranusm u cpena. Ilpenmer v 3anaun sKon0rHE. DKOIOrHYECKHe (AKTOPhl Cpebl
(abuoTHyeckne, OHOTHIECKHE, AHTPOTIOTEHHBIE), HX 3HAYECHHE B KM3HH OPTaHH3MOB.
3aKOHOMEPHOCTH BIMSHHA YKOJIOTMYECKHX (DAKTOPOB Ha OpraHu3Mbl. BzauMooTHOIIEHS
MEHULy OpraHu3MaMu. MexBHIOBbIE OTHOLIEHHS: TTAPA3HTH3M, XHIIHMYECTBO, KOHKYPEHIIHS,
cUMOH03.

Hemoncrpanus. Harnsaple Matepuasisl, IeMOHCTPHPYIOIINE BIHSHHE SKOJIOTHYECKHX
(paxropos Ha xuBLIE Opranu3Mel. [TpuMepst cuMOHO3a B pUpoIE.

OcHoBHBIE NONATHA. DKoN0rHs. BHemnss cpesa. DKkonornyeckne pakTopsl.
AOHOTHYECKHE, OMOTHYECKHE H aHTponoreHHble GpakTopel. TTapasHTHIM, XMIHUYECTRO,
KOHKYpEeHIHs, CUMOKNO03. DKOJoTHYecKasg HHLIA.

Tema 6. CTpykTypa 3K0cHCTEM




Bujioras u npocTpancTBeHHast CTPYKTYpa 9KocHCTeM. [HIIEBbIe CBA3H, KPYTOBOPOT
BEIIECTB M MPEBPAILICHHSA YHEPruy B sKocucTeMax. [[pHuiHbl yCTORYHBOCTH M CMEHBI
IKOCHCTEM. BiiMsHMe yenoBeka Ha 3KOCHCTEMbL. MicKyceTBeHHbIE COOOILIECTBA — arpOIIEHO3EI.

emonctpanus. Cxema «IlpocTpacTBeHHas CTPYKTYpa 9KOCHCTEMBI (IPYCHOCTD
PacTHTENLHOIro cooduecTBa)y. CxeMbl U TabJMibl , IEMOHCTPUPYIOLIME ITHIIEBLIE LENH H CETH;
SKOJIOrMYECKHE [MTHPAMHUJIBL, KPYTOBOPOT BELIECTB W YHEPTHH B YKOCHCTEME.

JlabopaTopHBble ¥ npakTHYeCKKHe PaboThl

» CocTaBieHHE CXeM TIepelayy BEelIecTBa U 3Hepruu (UeneHd NHTanus) B IKOCHCTEME.
> BpigBaeHHe aHTPONIOTEHHBIX U3MEHEHHH B SKOCHCTEMAaxX CBOelt MECTHOCTH (B BHJIE
pedepara, npe3eHTaluN, CTEHIOBOrO JIOKJIaia H Ip.).
» CpaBHUTENbHAs XapaKTePUCTHKA IIPUPOIHBIX 3KOCHCTEM M arpo3KOCHCTEM CBOEit
MECTHOCTH.
JKCKypcHs
» Ecrectennmbie (e, 11071 M AP.) B HCKYCCTBEHHbIE (NIAPK, call, CKBEp MIKOJBI, (epMa 1

Jp.) S9KOCHCTEMBI.

OcCHOBHBIE MOHATHS. DKOCUCTEMA, OHOreoLeH03, OHOIIeHO03, arporeHo3. [IpoaynenTsl,
KOHCYMEHTBI, peyleHThl. [InieBrle enu u ceTy.

Tema 7. Buocdepa — rinodaabHas IKocHcTEMA

buocdepa — rnoGanpnas skocucrema. Cocrap 1 crpykrypa 6uocdepsl. Yuenne B, U,
Bepnajickoro o 6ruocdepe. Ponb jxuBbIx opranusMos B 6uochepe. Buomacca 3emiu.
buonoruyeckuii KpyroBopor BemecTs (Ha IpEMepe KpyroBopoTa BOJBI M YITIiepoia).

IemoncTpanus Tabnuikl v cxeMbl: «CTpyKTYpa 6nocdepsi», «Kpyroropor Bojs B
ouocdeper, «Kpyropopor yrieposaa B Guocdeper. Harnsaupiii MmaTepuan, oTpakaronui
BH/I0BOC pazHOOOpasne XHUBLIX OpraHu3MoB Ouocdepsbr.

Ocnopnble nousTHs. buocdepa. XKupoe BelecTro, GHOreHHOE BEMIECTBO, KOCHOE
BELIECTBO, OHOKOCHOE BelecTBO. bruomacca 3emiu.

Tema 8. buocdepa u yenopex

buocdepa n yenopex. I'mobanpHble 3K0I0rHUECKHE IPOGTEMBI H IYTH UX PELIECHHS.
NOCJIE/ICTBUA ACATCILHOCTH YelloBeKa [Ulst OKpyKatolei cpeasl. [lpaBuia nopejenns B
MPHPOIHOH cpesie. OXpana NpHpPO/b] M PAllHOHAILHOE HCHOJIB30BAHHE IPHPOIHBIX PECYPCOB.

HeMonctpanus Tabnni, HIUTIOCTPUPYIOMINX [7106aIbHBIE 3KOJIOTHYECKHE TTPOOIEMbl 1
NOCIIEJCTBHS JCATEIbHOCTH YeI0BEKA B OKPYKAIOlIeH cpe/ie, HAallMOHATIbHBIX [TAPKOB,
3aMOBE/IHHKOB.

OcHopuble nouaTHs. ' 0danbHbIe 3K0sI0rHYecKre pobieMsl. OXpaHa IPHPOIBL.
PaimonaneHoe npupoonons3osanne. HaoHanbHble HapKH, 3aoBeHUKH, 3aKa3HHKH.
Kpachas kuura.

IlnanupyeMbie pe3yabTaThl H3y4eHHs Kypea Ouoorun B 10-11 kiaaceax.

B pesynbrare uzydenns Guonoruu B cpenneit obmeii mkone 10-11 knaccos yuanmecs TOMKHbI

3HATh/TIOHUMATh:

® OCHOBHBIC MOJIOXKEHHS OHONOTMYECKHX TEOPHH (KJIETOYHAs TEOPHs; XPOMOCOMHAs TEOPHS
HaCJIeICTBCHHOCTH; CHHTETHYECKasl TCOPHS JBOJIIOLHH; TEOPHs aHTPOMOreHe3a); yuenuil (o
NyTaX W HanpasjleHusx spomouuu; H. M. BaBunoBa o uedrpax MHoroo0Opazus H
NIPOUCXOXK/IeHHS KYJIbTYpHBIX pacTeHHH; B. U. Bepuanckoro o 6uocepe);

e cymHocTh  3akoHOB  (I'. Menpmens;  cuenneHHoro — HacnenoBanuss 1. Moprana;
TFOMOJIOTHYECKHX PANOB HACIEJACTBEHHOW H3MEHYHMBOCTH; 3apoJIbILIEBOr0 CXOJCTBA;);
3aKOHOMEPHOCTeH  (M3MEHYMBOCTHM;  CLUEIUIEHHOTO  HACJIEJOBAHHS,  HAC/IEJIOBAHHA,
CLEIUIEHHOTO € TIOJIOM; B3aUMOJICHCTBHS I€HOB M HX LMTOJOTUYECKMX OCHOB); IIPaBHII
(nomunupoBanua I'. Mennens;); runore3 (YMCTOTHI raMeT, CYIHOCTH M IPOMCXOKICHHS
JKH3HH, IPOHCXOKICHHS YEeIIOBEKa);

® WMEHA BEJIHKHX YYEHBIX H MX BKJIal B GOPMHPOBAHHE COBPEMEHHOH €CTECTBEHHO-HAYYHOH
KapTHHBI MUDA;




CTpOeHHE OMOJIOrHYecKHX 0OBEKTOB: KJIETOK NPOKAPHOT M 3YKApUOT (XUMHYECKHIi COCTaB H
CTPOCHHE); TEHOB, XPOMOCOM, XXEHCKHX M MYXCKHX TraMeT; BUPYCOB; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPraHH3MOB; CTPYKTYPY BH/a H 3KOCHCTEM;
CYLIHOCTb OMOJIOTHYECKHX MPOLECCOB M SBICHUH: XpaHEHHs, NMepeladd H peatH3alfH
TeHeTHYeCKOH HH(poOpMalnuu; oOMeHa BEINECTB M MpPEBPAlllcHHs 3SHEPTHH B KJIETKE,
(oTocHHTE3a M XEMOCHHTE3a; MUTO3a H Meif03a; Pa3BHTHS raMeT Y L{BETKOBbIX pacTeHHi u
NMO3BOHOYHBIX JXMBOTHBIX; Pa3MHOXEHHS; OIUIONOTBOPEHHS Yy IBETKOBBIX PacTeHHH H
NO3BOHOYHBIX ~ XHBOTHBIX; HHIMBH/yalbHOTO pa3sBHTHs OpraHu3Ma (OHTOIeHe3a);
B3aMMOJCHCTBHSA T€HOB; HCKYCCTBEHHOTO, JBHXYINETO M CTaOWIM3UPYIOWEro oTOopa;
reorpagu4ecKoro M 5KOJIOrHYECKOro BHAOOOPa30BaHHA; BIUSHAS JIEMEHTAPHBIX (hakTopoB
PBOJIIOLMH Ha TeHOQOHA TONmynauuM; (OPMHPOBAHHA NPHCIIOCOONEHHOCTH K Cpefie
O0MTaHKs; KPYyroBOpOTa BEIIECTB H NPEBPAIUECHHS DHEPTHH B SKOCHCTEMAxX M 6uocdepe;
3BOJIOLIMH OHochepsr;
MCII0JIb30BaHHE COBPEMEHHBIX JOCTHIKECHHH OMOIOTHH B CEJIEKIIMH H OHOTEXHOJIOTHH;
YMETh:
OOBACHATL POJIb GHOTOTHYECKHX TEOpHMH, MieH, MPHHIUIIOB, I'HIIOTE3 B tbopMupOBaHHH
COBPEMEHHOM €CTECTBEHHOHAY4HOH KapTHHBI MHPA M HAYYHOTO MHUPOBO33PEHMS; AMHCTBO
KMBOH M HEXHMBOH NpPHPOIBI, POJICTBO JKHBBIX OPraHU3MOB; OTPHIATENLHOE BIIHMSHHE
aJIKOroJ1s1, HUKOTHHA, HADKOTHYECKHX BELIECTB HAa Pa3BHUTHE 3apOJblila YeJIOBEKa; BIHAHHE
MYyTareHOB Ha OPTraHW3M 4YeJIOBeKAa; B3aHMOCBA3M OPraHM3MOB H OKPYXalOWe# Cpesr;
DBOMIOLHIO BHJOB, 4eNoBeKa, OHOC(heEpBl; €IMHCTBO 4YENIOBEYECKHX PAaC; BO3MOKHBIE
MPHYHHBI HACIENCTBEHHBIX 3a00JIeBaHMH, TEHHBIX H XPOMOCOMHBIX MYTALIMi; MPHYHHbI
YCTOHYMBOCTH ¥ CMEHBI IKOCHCTEM; HEOOXOAHMMOCTh COXPAaHEHHs MHOT0OOpa3Hs BUIOB;
peuiats 6MOIOTHMYECKHE 3aaUl Pa3HOM CII0XKHOCTH,
COCTaBJIATh CXEMbI CKPEIMBAHMA, IyTeH NEpPEHOCAa BEIUECTB M JHEPrHH B JKOCHCTEMax
(uenu nuTaHus, MUIIEBLIE CETH);
BBIABIIATE  TPHCIOCODIEHHS  OpraHM3MOB K  cpese  oOuTaHus; apomopdosel H
MMOANaNTallMl Yy pPacTeHHH M OJKHBOTHBIX; OTJIMYMTENbHBIE NPH3HAKH IHKHBOrO (Y
OTAENBHBIX OPraHMU3MOB); abHOTHYECKHe H OHOTHYECKME KOMIIOHEHTHI 3KOCHCTEM;
B3aUMOCBSI3H OPraHW3MOB B JKOCHCTEME; MCTOYHHKH MYTareHOB B OKpYXKalomleH cpene
(KOCBEHHO); aHTPONOTreHHBIE H3MEHEHHS B IKOCHCTEMAX CBOETO PeTHOHA;
CpaBHHBATh OHOJNOrHYecKHe OOLEKTH (KNETKH PACTEHHIl, JKHBOTHBIX, TpUGOB U GakTepHii,
3KOCHCTEMBI H arpodKOCHCTEMBI); IPOLECCHl U ABJIEHHs (aBTOTPOQHBIA U reTepoTpodHBIH
CrmocoObl NHTaHHA; (QOTOCHHTE3 H XEMOCHHTE3; MHTO3 M Meifo3; 0ecrosioe W MONOBOE
PasMHOXEHHE; OIUIOZIOTBOPEHHE Yy LIBETKOBBIX pPAacTeHHH H TIO3BOHOYHBIX HBOTHBIX;
BHCIIHEE M BHYTPEHHEE OILUTOJOTBOPEHHE; (POPMBI €CTECTBEHHOI0 0TOOpA; HCKYCCTBEHHBII
M €CTECTBEHHBIH 0TOOP; Croco6sl BUA00OPa30BAHMS; MAKPO- H MHKPO3BOJIIOLMIO; MYTH H
HarpaBJIeHHs YBOJIIOLHHN) M IeNIaTh BBIBOJIBI HA OCHOBE CPABHEHHS;
aHaJIM3UPOBaTE H OLICHHBATH PA3/IMYHBIC THIOTE3bl NMPOMCXOXACHHS JKH3HH M YEJIOBEKa;
riobanbHBIE aHTPOIOIeHHbIE H3MEHEHHs B Guocdepe;
TemaTHueckmii nian no 6nosrorun B 10 Kiaacce.
34 yaca — 1 yac B HezenO

Ne
ypoka

Haspanue Tems! T1/p,
I1/p

Pasnen 1. buonorusa xak Hayka. MeToabl HAY4HOT0 MO3HAHHS.

Tema 1. Kpamras ucmopua paseumun 6uonozuu. Cucmema 6uonozuneckux Hayx.

1

OObexT u3ydenus Guosoruu — xuBas mpupoza. Kpatkas HCcTopus pa3sBHTHS
6uonoruu. Th.

Tema 2. Cywnocme u ceoiicmea yeueozo. YpoeHu opzanu3ayuu u Memoosl HO3HAHUA

HCUBOU NPUPOOBL.

2

JKviBas npuposa KaK CI0XKHO opranu3osanHas Mepapxudeckas ciuctema. OCHOBHEIE
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|caoﬁcma JKHBOH MaTepuH. MeTobl NO3HAHMS )XHBOH NPHPOIBI.

Paigen 2. Kinerka.

Tema 3. Hemopus usyuenus kiemru. Knemounaa meopusa.

3

Passutue 3Hanuii o knerke. Knerounas teopus M. llneiinena u T. [Isanna,
OcHOBHBIE IOJIOKEHHS COBPEMEHHOM KJICTOYHOH TEOPHH.

Tema 4. Xumuyeckuit cocmae Kiemkil.

4

EAMHCTBO 371eMEHTHOr0O XHMHYECKOTO COCTaBa XKUBBIX OpraHu3mMoB.
HeopraHquCKue BCILECTBA. Boz:[a, MHHEPAJIbHBIE COJIH.

Opl"aHI’I‘IeCKI/Ie BEIICCTBA KJIETKH. bellkH. }KHpb]. Yrnesoasl.

Hyxneunossie kucnotsl: IHK, PHK. V aBoenne monexyns JJHK B kietke.

HpHHHHHHaﬂLHOC CTPOCHHE H POJIb OPraHH4Y€CKHX BEIIECTB B KJIETKEC H B OpraHu3Me
YEJIOBECKA.

8

O6o00maromuii ypok 1mo reme « XMMHYECKHI COCTAB KIETKHY

Tema 5. Cmpoernue 3ykapuomuyieckoii u POKAPUOMUYECKOU KNEMOK.

9 Knerounas memOpana, nutonnasma, po — OCHOBHBIE YACTH KJIETKH, HX (YHKUMH.

10 OCHOBHBIE OPraHOH/bI KJIETKH, HX (DYHKIIHH.

11 Jlabopatopnas pabota Nel «CpaBHeHHe CTPOEHHS KIETOK PACTEHHH M )KMBOTHBIX ). J/p Nel
OCHOBHBIE OT/IMYHS B CTPOSHHH XHUBOTHOH H PACTUTENHHOMN KIETOK

. ITpokapuotuyeckas kinerka. CTpoenne 6GaKTEPHAILHOM KIETKH.

Tema 6. Peanuszayua naciredcmeenHol uH(opmayuu 6 Kiemxe.

13

JIHK — nocuTtens HacnencTBeHHOH HH(MOPMALHH,

14

BuocunTtes Genka.

Tema 7. Bupycet.

15 Bupycel — HekneTouHble GOPMBI XKHU3HH. Mepb! IpOGHIaKTHKH PacipoOCTPaHeHHs
BHPYCHBIX 3a00JICBaHHI.
16 ITpoBepounas pabGota no teme «Kierka»

Pazpnen 3. Oprannzm.

Tema 8. Opzanusm — edunoe yenoe. MHO2006paszue Hcugbix Op2aHuU3IMO8.

17

Msoroobpasue opran13mos.

Tema 9. O6men gewjecms u npespauienue IHePuL.

18

DHepreTHYecKHil 0OMeH — KaTtaboJIM3M, €ro 3Talbl.

19

ITnactuueckuii obmen. PoTocHHTE3. ABTOTPO]EI H TeTepOTPOPEL

Tema 10. Pazmuoscenue.

20 Jlenenue kinetku. Mutos. Pasmuoxenue: Gecrionoe u nosnosoe. Tumsl 6ecnonoro
pa3MHOXKEHHS.

2% OO6pa3oBaHue MONOBLIX KieTOK. Meiio3, OHONOrHuecKoe 3HaueHHE.

22 buonorrueckoe 3naueHHe OMI010TBOPeH . MICKycCTBEHHOE ONBIIEHHE Y PACTEHHI

H OILJIOOOTBOPEHHUE Y XHHBOTHBIX,

Tema 11. HuoueudyanvHoe pazeumue op2anu3moe (OHmozenes).

23 IIpsmoe u HenpsaMoe passutie. OCHOBHBIE 3Tanbl SMOPHOTEHE3A.
ITocTaMOpHOHANBHBIE IEPHOLI PA3BHTUS )KUBOTHBIX. IPHYMHBI HAPYIIEHHS
pa3BUTHSA OpraHH3Ma.

24 OnTtorenes uenoeka. PenponyktusHoe 310poBbe. [Teprosl mocTaMOPHOHAIBHOTO

Pa3BHTHA YCIIOBCKA.

Tema 12. Hacnedcmeennocme u usmernuusocme. Cenexyun

25

I'eneTnka — HaYKa O 3aKOHOMEPHOCTAX HACJICJACTBEHHOCTH H H3MEHUYHBOCTH.] .

JI/p Ne2
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Menjienib — ocHOBONONOXKHUK reHeTHKH. JlabopaTtopuas pa6ora Ne2 «CoctaBneHnue
OPOCTEHIIMNX CXEM CKPELIMBAHHSY.

26 Monorubpunnoe ckpemmpanue. I u Il 3akonst I'. Mengens. 3aKoH 4acTOTBI raMeT. J/p Ne3
Ananusupyoiee ckpeluanue. Jlurubpuanoe ckpemupanue. 111 3axon I
Mennens.JIaboparopuas paGota No3 «Peluenue 3neMeHTapHBIX FeHETHYECKHX
3a1auy.

27 XpoMocoMHas TeOpHS Hac/eACTBEHHOCTH. B3anmoeiicTBiE TeHOB,

28 I'enernka nona. Ilonoesie xpomocomel. ClienieHHOe ¢ ITOJI0OM JI/p Ne4
HacliesioBanne.JlaGoparopHas pabora Nod «Pemenune reHeTHUecKHX 3a1aun»

29 3akOHOMEpHOCTH H3MeHYHBOCTH. Momrdukannonsas usmenunBocts.JlabopaTopHas JI/p Ne5
pabota Ne5 «M3yuenre MoH(PHKAIHOHHON H3MEHYHBOCTH Ha OCHOBE HIyUeHUS
¢eHOTHIIa KOMHATHBIX PACTEHMH»

30 KomOunaTuBHas ¥ MyTallHOHHAs H3MEHYHBOCTL. MyTanun

31 3HayeHHre FeHETHKY s MeauunHbl. Hacnencteennsle 601€3HH YenoBeKa, HX
NPHYUHBI B TpodUIIaKTHKA.

32 OcHoBbI cenexnmn: MeToAs! M JocTiwkenus. Cenekuus. Yuenne H.W. BaBunosa o
IIEHTpax MHOT000pa3us ¥ NPOUCXOXKIEHHS KYJIbTYPHBIX PACTEHHI.

33 OCHOBHBIE TOCTHKEHUS U HallPABIIEHHS PA3BHTHS COBPEMEHHOH
ceneKun. BHOTeXHOMOTHSA: JOCTHIKEHHS H IIEPCIICKTHBEI PA3BHTHS.

34 O6o06matommii ypok «I'enetrka. OCHOBBI CENIEKLIMH Y.

TemaTnueckuii niian no omostornn B 11 Kiaacce.
33 yaca — | yac B HezlemIO

Ne HasBanue TeMb1 I/p

ypoka Ip/p

Beenenue

1 ]BBeneHHe. Th B xabunete 6HOMOTHH.

Pasnen 1. Bun

Tema 1. UcTopus 3BOMIONHOHHBIX Heii

2 Hctopus 3BomonnolHbIX Haeil. Pazgutie GHOMOrHH B JOJAPBHHOBCKUH NEPHO]I.
3uayenue padot K.JIunnes. Dponronnonnas teopus X.B.Jlamapka.

3 [Ipennmocsuikyu BosunkHOBeHUs yuenns U.Jjapeuna. DBomonronHas teopus U.

Hapeuna. ckyccTBeHHBI 0TO0p. DBOMIONHORHAs TeopHsa: 6ophda 3a
CYILLECTBOBAHHE H €CTECTBEHHBIH 0TOOP

Tema 2. CoBpeMeHHOE JBOIOLHOHHOE YYEHHE

4 Iomynauus - CTPYKTypHas eJHHMIIA BHJA, €MHHLA SBOIOLHHU. By, ero Jl/p Nel
kputepunt . JI/p Nel «Onucanue ocobeil Bua 10 MOPGOIOTHYECKOMY KPHTEPHION

5 CuHTeTHYeCKas TEOPHS SBONIOLMH. J[BIKYIIMH ¥ CTaOHIH3UPYIOMHIA
€CTECTBEHHBII 0TOOP.

6 BunooOpa3zoBanue kak pe3ynbTaT 3BOIOLHH.

7 AjanTauMu OpraHHM3MOB K YCJIOBHAM o6uTaHus. [IpakTHyeckas pabota Nel Ip/p
«BrlsBIEHHe NpucnocobneH i OpraHu3MOB K cpesie OOMTaHHS» Nel

8 Coxpanenue MHOrooOpa3ns BHIOB KakK OCHOBA YCTOMYMBOTO Pa3BUTHS OHOCHEPSI.

9 I'naBHBIe HallpaBlieHHs SBOMIOIMOHHOTO Mponecca. buonornyeckuit nporpece u

Oronoruyeckuii perpecc. IIpuuriHbl BHIMEPaHHs BHI0B
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10

l}IOKaBaTCHbCTBa 3BOJIFOLIHH OPTaHU4CCKOro MHUpA.

Tema 3. [Tpoucxoxnenue xu3Hu Ha 3emiie

11

PaseuTne npencrasnennii 0 BOSHUKHOBEHHH KH3HH. [ MIIOTE3H] O TIPOHCXOKACHHH
#u3HH. COBPEMEHHBIE NPE/ICTABICHHSA O BO3HUKHOBEHHH *XH3HHA. Teopusa Onapuna-
Xongeiina.

12

SBOJIIOIIHH PacTHTEJIBHOIO MHpPa. 3BOHI~OHHH KHBOTHOTO MHpa

Tema 4. [Ipoucxoxnenue yenosexa

13 ITonosxenne yenopeka B cHCTEME XKHBOTHOTO MEpa. DBOMIONNS 4enoBeka. OCHOBHbBIE
STallbL.

14 Jl/p Ne2 «BbIsiBNIEHHE IPU3HAKOB CXOJCTBA 3apOBILIEH Y€I0BeKa U JIPYTHX 1n/p Ne2
MIICKONMTAIOMIMX KaK JOKa3aTelbCTBO POACTBAY

15 Pace1 yenopeka. Ilponcxoxaenue yenosedeckux pac. BuaoBoe equHCTBO

YEJIOBCYECTBA.

Pasznen 2. DxocucTeMsbl

Tema 5. Dxosoruueckue paxTopsl

16 Opranusm U cpejja. IpeAMET H 3371244 SKOJOTHH.

17 OKonoruueckue GakTopel CPeibl, HX 3HAYEHHE B HKU3HH OPTaHHIMOB.
3aKOHOMEPHOCTH BJIHSHMS 3KOTOTHYECKHX (paKTOPOB Ha OPraHU3MEL

18 B3anMoOTHOIIEHNA MeX/1y OpraHM3MamMu. MeXBHIOBbIE OTHOLLICHHUSL.

Tema 6. CTpykTypa s3KocHCTEM

19 Buiosas 1 npocTpaHCTBEHHAsl CTPYKTYPa SKOCHCTEM.

20 ITumessie cBasu. JI/p Ne3 «CocraBieHne CXeM Iepe/iaun BEIECTBA U SHEPTHH B /p Ne3
IKOCHCTEMEY

21 IIpnunHel  ycTOHUMBOCTH ¥ CMEHBI 3KocucTeM. Mrpa «buotom»

22 Biusnue yenoseka Ha sxkocHcTeMsbl. [IpakTuyeckas pabora Ne2 «BHIsBICHHE n/pNe 2
aHTPOMOTeHHBIX H3MEHEHHH B DKOCHCTEMAX CBOEH MECTHOCTH

23 HckyccTeenHsle coobiecTBa - arporeHo3sl. [Ipaktuyeckas pabora Ne3 /pNe3

«CpaBHHUTeNIbHAs XapaKTEPHCTHKA NPHPOAHBIX S3KOCHCTEM H arpO3KOCHCTEM CBoeil
MECTHOCTH». DKCKYpCHsl

Tema 7. buocdepa — rnodanbHas sKocucTeMa

24 Buocdepa — rnobanbaas skocuctema. CocTas u cTpyKTypa 6H0ChEpHI.
25 Pone  xuBBIX oprannamoB B Guocdepe. Bruomacca 3emin.

26 bronornyeckuii KpyroBopoT BENIECTB

27 O6o06maroiuii ypok «buochepar

Tema 8. buocdepa u yenosek

28 buochepa u uenosek. [oGanbHble 3K0IOTHYECKHE TIPOOIEMBI M YTH HX
peLICHHUS.

29 IlocneacTBHA NEATENPHOCTH YeIOBEKa [UIs OKPYXKAIOIIEH Cpe/ibl.

30 IIpaBuna noBejeHus B IPHPOIHOI cpesie

31 Oxpauna npupo;ibl H PalHOHATBHOE HCTONb30BAHKAE IIPHPOHEIX PECYPCOB

52 O6006maroimmi Ypok «3KOCHCTEMBI)

33 O6obmaronmii ypok

YuebHo-meToaHUeCKHI KOMILIEKC, MATEPHAILHO-TEXHUYECKoe H HHPOPMANHOHHOE

1.

2.

obecneyenue 06pazoBaTe/ILHOrO Nponecea
buonorus, Yactu 1, 2. 10-11 knacest. J1.K. Benses, [1.M. Bopoaus, I''M. J{pMimmi.
Mockga: IIpocsemenue, 2017.
EI'D. buonorus: teMarnyeckuii c6opuuk 3ananuit/ nox pen. I'.C. KanunoBoii. — M.
HaunonansHnoe obpasosanue, 2012, — 256 c. — 9EI'D. ®UIIH — mkone)
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3. 3axapos B.B, Mycrapun A.I'. O6was GHOJOTHS: TECTHl, BOIPOCH, 3aJaHus. — M.:

IIpoceemenue, 2003
JonoJHMTeIbHAS TUTEPATYPA AJISA YIHTEJISA:

1. TIporpammel s o6meoOpa3oBaTebHbIX yapexaenuii. Bruonorus. 5-11 kinaccsl/ aBT.-
coct. 1.b. Mop3ynoa. — 2-e u3z., crepeotui. — M.: [lpoda, 2009. — 254 c.

2. buonorus. 11 knacc: noypounsle miass! o yue6uuky B.B. 3axaposa, C.I'. MamonTOBa,
H.W. Conuna/ apr./coct. T.U. Yaiika. — Bosnrorpaa: Yuurens, 2010.

3. KourposnsHo-usmepuTensuble Matepuaisl. buonorns: 11 kmace/ coct. H.IT. Tpoery6oga.

—M.: BAKO, 2011.-96 c.

EI'D. buonorus: temarnueckuii cGopHuk 3aganuit/ nox pexa. I'.C. KanuHoBoit. — M.:

Hauronanenoe obpazoBanue, 2012. — 256 ¢. — (EI'D. ®UIIU — mxone).

MamonTos C.I'. Buonorus: Ilocobue ains noctynamommx B By3sl. — M., 1996.

Te#inop /1., l'pun H., Crayr V. Bronorus. T. 1 - 3. — M.: Mup, 1996.

buonorus. Ilposepounsie TecTsl ¥ 3ananus. 6-11 wi. Boarorpan «Yuutens» 2010r.

buonorus. 5-11xn. Boarorpan «Yuurens» 2009r.

bronorus. EI'3, Mocksa «9kcMo», 2008r.

0.T.A. Anenbinuna, @.K. Anensimn «['eHeTHKa B 3a1a4ax », Mocksa «I'mo6yc» 2009r.

WurepHer-pecypcr:
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. IlogGopka HMHTepHET-MaTEpHAIIOB s
y4uTenel OHONOrHH 1O pa3HbIM OHOJOTHYECKHUM JHMCIMIIHHAM.

http://school-collection.edu.ru Enunas komnekuus uQpoBbix 06pa3oBaTeNbHBIX PECYPCOB.
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www.bio.nature.ru

www.edios.ru

www.km.rw/educttion
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PaccmoTpeHa u pekoMeHj0BaHa CornacoBano
K YTBEP)KACHHIO Ha 3ace/laHyH Kadenpsl 3am.qupexropa no YBP
npotokos Ne 1 « » 20

or « 22 » aprycrta 2019

3aB.kadenpoii W.M. PeixoBa
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