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2024-2025 yuyebHbii rop,
PABOYAS ITPOI'PAMMA
no buoaorun

OO0mas xapakTepucTUKa y4e0HOro npeamera (Kypca)
Pabouast mporpamMMa cocTaBjeHa Ha OCHOBE CIEAYIOIIMX HOPMAaTUBHO IPaBOBBIX
JIOKYMEHTOB:
1. 3axon P® «O6 obpazoBaHun»

2. Ilpuka3 MwunucrepctBa oOpa3oBaHus W Hayku Poccuiickoii ®enepanum ot 17
nexabps 2010 N 1897 "O6 yrBepkaeHnn ¢enepaibHoro rocyJapcTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTrO o01ero o0pazoBanus"

3. Ilpumkaz MunucrtepcrBa oOpa3oBaHus W Hayku Poccuiickoit ®enepanmum oT
01.02.2012 Ne74 «O BHeceHMHM HW3MEHEHUH B (QenepaibHbli Oa3MCHBIM y4eOHBIM TIJIaH,
npUMepHbIe y4eOHbIe IMJIAaHBl A oOpa3zoBaTeNbHBIX yupexkaeHuil Poccuiickoit demepannu,
peasu3yIOUMX MPOrpaMMbl OOLIEro 0O0pa3oBaHMs, YTBEPXKACHHbIE NMpUKa3oM MuHucrepcTBa
oOpa3oBanus u Hayku Poccuiickoit @eneparu ot 09.03.2004 Nel1312»;

4, Ilpukaz MO u H P® or 09.03.2004r. Nel312 «Ilepeuenp IlpumepHbIx
mporpamMmax mo y4eOHbIM npeaMeTam (eaepaabHoro 6a3ucHOro y4eOHoro rmiaHa.

5.  Ilpuxa3 MunuctepctBa obpasoBanus u Hayku Poccuiickoit ®enepaunu "OO0
yIBEp)KJIEHUU (enepanbHbIX MNepeyHel yueOHMKOB, PEKOMEHJIOBAaHHBIX (JIOMYIIEHHBIX) K
UCIOJb30BAaHUIO B 00pa30BaTENbHOM Ipolecce B 00pa3oBaTENbHBIX YUPEXKICHUIX O,
peammsyronmx —oOpa3oBaTelbHblE IpPOrpaMMbl  O0LIEro  0Opa3oBaHUS M HMMEIOLIUX
rocyapcTBeHHYI0 akkpeauTtanuto Ha 2016/17 yuebnslii rog"

6. VYueOnsbrit ian MAOY «I'umuazus» Ha 2016-2017 y4eOHbIH TOSI.

7.  Ilporpammbl s 00mieoOpa3oBaTENbHBIX  YUPEXKIEHUH K  KOMIUIEKTY
yueOHUKOB JMHUU «Pakypcey, co3panHbix nmoj pykoBoactsom H.M. PomanoBoii. buosnorus.
5-9 kmaccel / coct. H.M. PomanoBa — MockBa: «Pycckoe cioBo», 2013. [ [JIIporpamma
peanu3yeTcs ¢ nomoinsto yueOnuka: C.b. Jlanunos , H. PomanoBa A.W. Baagumupckas, M.
b. XKemuyrosa « buonorus» 9 kimacc . YueOHUK BKJIIOUEH B INEpeyeHb y4eOHBIX H3JIaHUN
pexomeHnyemMblx Munucrepcrsom OOpazoBanust PO na 2016- 2017 yueOHblii ro.

buonorus kak y4eOHBIH mTpeaMeT — HeOoTbeMJeMas COCTaBHas dYacTh
€CTECTBEHHOHAayYHOro 00pa30BaHUs Ha BceX CTymeHsx oOyuyenus. Kypc O6uonoruum 9 kmacca -
«OO6mmas O6uonorus» BHOCUT OOJBIION BKJIAaA B JOCTHXKEHHE Iieseil olmiero oOpa3oBaHus,

obecreunBasi OCBOCHHE yYdaliuMHU Csa OMOJIOrHYECKUX 3HaHI/II>’I, PAa3BUTHC MHTCIUICKTYAJIbHBIX H
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TBOPYECKHX CIOCOOHOCTEH, (OPMHPOBAHUE HAYYHOIO MHUPOBO33PEHHS U IEHHOCTHBIX
opueHTanuii. OTOOP copep)aHus MPOBEIEH C yY€TOM CUCTEMHO — JESITeIbHOCTHOTO TTOIX0/a, B
COOTBETCTBHHM C KOTOPBHIM, y4alluecss IOJDKHBI YCBOUTHh 3HAHUS W YMEHUS, 3HAYMMbBIC IS
dbopMupoBaHUs OMOJOTUYECKUX 3HAHWK,  BOCTPEOOBAHHBIE B KU3HM W TIPAKTUUECKON
NeSITeNbHOCTH. B CBS3M ¢ 3TUM TpH H3Y4YeHUH OHOJOTHMH 0co00€ BHHUMaHHUE YAEICHO
COZIEpXKAHUIO, JIeKAIeMy B OCHOBE (OPMUPOBAHUS COBPEMEHHOW E€CTECTBEHHO - HAYYHOU
KapTUHBI MUpa. Oco0oe BHUMaHHE YICICHO Pa3BUTHIO SKOJOTUYECKOH KYIbTYpPHI Yy
MOJIOASKH. YUEOHBIH TMpeaMeT OMOJIOTHS CTaBUT IEJIbI0 TTOATOTOBKY BBICOKOPA3BUTHIX JIFOJICH,
CIOCOOHBIX K AaKTUBHOM JIEATENbHOCTH, pa3BUTHUE HHIWBHIYaIbHBIX CIIOCOOHOCTEH,
(hopMHUpOBaHHE COBPEMEHHON KapTUHBI MHpa B MHPOBO33pEHUHU ydamuxcs. Benymwue uneu
Kypca Ouonornu B 9 Kiacce — 3BOJIOIUS OPraHUYECKOTO MHpa, B3aUMOCBSI3U CTPOCHHUS H

(GYHKIMI KUBBIX OPraHU3MOB, OMOJIOTHYECKHX CHCTEM U MIPUPOIHOMN Cpelbl.

Onncanne Mecta y4eOHOI0 MpeaAMeTa B Y4eOHOM IJIaHe.

B coorBercTBUM ¢ y4eOHBIM IJIAaHOM Ha M3y4eHHME Kypca Ouoinoruu B 9 kmacce
BbIZIeNIeHO 68 yacoB (2 Jaca B HENEJ0).

Pe3yabTathl 0cBOeHUs IpeaMeTa ( Kypca)

B pesyabrare uzydyeHuss OHMOJIOTHHM JOJIKHBI OBITH MOJY4YeHbI CJeAyHOLIue
pe3yJibTarhl:

npeAMeTHbIe

3HATh/MIOHUMATh:

* IPU3HAKH OMOJIOTHYEeCKUX 00BbEKTOB: )KUBBIX OPraHU3MOB; F€HOB U XPOMOCOM;
KJIETOK U OpPraHM3MOB PAacTEHHH, KUBOTHBIX, I'PUOOB M OaKTEpHil; MOMyJIALUNA; SKOCUCTEM H
arpo’KocucTeM; OMocdepsl; pacTEHUH, ’KUBOTHBIX U I'PUOOB CBOETO PErHOHA.

* CYIIHOCTh OMOJIOTMYeCKHX INPOoLeccoB: OOMEHa BEIIECTB U IPEBpAILEHUs] SHEPrHH,
IIUTAHMS, JABIXaHMS, BBIIEICHUSA, TPAaHCIOpPTa BEIIECTB, pPOCTA, Pa3BUTHS, Pa3MHOMKEHUS,
HACJIEICTBEHHOCTH M M3MEHYMBOCTH,  DEryJSIUU  KU3HENEATEIbHOCTH  OpraHu3Ma,
pa3apaxMMOCTH, KPYTOBOPOTA BEIIECTB U NMPEBPALLEHUS SHEPIHH B SKOCUCTEMAX;

yMeTb:
* 00BSICHATH: POJIb OMONOrUU B (POPMUPOBAHUHU COBPEMEHHOM €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, B IPAKTUYECKOM €A TEIbHOCTH JIFOJEH U caMOro Y4eHHUKa;

POACTBO, OOIIHOCTH MPOUCXOKACHUS U IBOJIIOIUIO PACTEHUHN M KUBOTHBIX (Ha MpUMepe

COIIOCTaBJIEHUS! OTIEJbHBIX I'PYII); POJb PAa3JIMYHBIX OPraHU3MOB B JKU3HHM UYEIOBEKA M €ro

ACATCIbHOCTH,; B3aMMOCBA3H OPraHu3MOB U oxpyxcammeﬁ CpCaAbI;



POJIb OUOIOrHYECKOro pa3Hoo0pasus B coXpaHeHUH 6uocdepbl; HEOOXOAUMOCTh 3AIUThHI
OKpY’KaloIllel cpenbl; POACTBO YEIOBEKAa C MIIEKONUTAIOIIMMHU >KUBOTHBIMH, MECTO U POIIb
4esoBeKa B IPUPOJIE;

B3aMMOCBSI3M YEJIOBEKAa M OKpYKaIOIEH Cpebl; 3aBUCUMOCTb 3JJ0pPOBbs YeNOBEKa OT
COCTOSIHMSI OKpYXaloILlell Cpenbl; MPUYMHBl HACJIEICTBEHHOCTH U M3MEHUYHMBOCTH, IPOSBIECHUS
HacCJIe/ICTBEHHbIX 3a001eBaHNI

* u3y4yatb OHoslorHYecKkHe O00beKTbl M  MPOLECChI: CTABUTh  OMOJIOTMYECcKue
SKCHEPUMEHTHI, OMUCHIBATH U OOBSICHATH PE3yNbTAaThl ONBITOB, HAOMIOJATH 3a POCTOM U
pa3BUTUEM DPACTEHUN U >KMBOTHBIX, IOBEIEHUEM IKUBOTHBIX, CE30HHBIMM H3MEHEHMSIMHU B
IIpUpOJIE; paccMaTpuBaTh Ha TOTOBBIX MMKpOIpernapaTax W ONMCHIBATh OHOJOrMYECKHE
00BEKTHI;

* pacno3HaBaTh W ONMCHIBATH: Ha TaOJMIAaX OCHOBHBIE YaCTH U OPraHOMbI
KJIETKH * BBISIBJSITh HM3MEHYHMBOCTb OPraHU3MOB, IPHUCIOCOOJIEHUSI OpPraHU3MOB K Cpele
00UTaHMSI, TUIIBI B3aUMOZEHCTBHSI Pa3HbIX BUJIOB B 9KOCUCTEME; 3

* CpPABHUBATH OMOJIOTHYeCKHe 00BEKThI (KJIETKH, TKAHH, OPraHbl U CUCTEMbI OPraHoB,
OpraHu3MBbl, PEACTABUTENEH OTAEIBFHBIX CHCTEMATHUECKUX TPYII) U J€TaTh BBIBOJIBI HA OCHOBE
CpaBHEHUS;

* onpeae/siTb TNPHUHALJIEKHOCTHL OMOJOTHYECKUX OOBEKTOB K  OIpEeIeHHOM
CHCTeMaTH4eCcKou rpymre (Kiaccupukaims);

* AaHAJIM3MPOBATh M OLEHUBATH BO3JeiicTBHe (AKTOPOB OKpYKAIOLIEH Cpemsl,
(akTOpOB pUCKa Ha 3710POBbE YENIOBEKA, MOCIEICTBUI NEATEIbHOCTH YeJIOBEKa B IKOCHUCTEMAX,
BIIMSTHUE €r0 MOCTYIKOB Ha KUBbIE OPraHU3Mbl U SKOCHCTEMBI,

* IPOBOJAUTH CAMOCTOAITEIbHBIN MOMCK 0HOJIOTHYecKOli MH(pOpManHu: HAXOIUThH
B TEKCTE Y4eOHMKA OTJIMYUTENbHbIE IPU3HAKN OCHOBHBIX CUCTEMAaTUYECKUX TPYIIIL;

B OMOJIOTMUECKUX CIIOBApSAX U CIIPAaBOYHUKAX — 3HAYCHHE OMOJIOTHYECKHX TEPMUHOB;

B pa3iHMYHbIX HCTOYHUKAX — HEOOXOAUMYIO HH(OPMAILIHIO O )KUBBIX OpraHu3Max (B TOM
YHCJI€ C MCII0JIb30BAaHUEM HH(OPMALIMOHHBIX TEXHOJIOTHUM);

MeranpeAMeTHbIMH pe3yjbTaTaMUd H3Y4EHMsI Kypca sBJsieTcs (OpMUpOBaHUE

YHUBEPCaJIbHBIX yueOHBIX AciicTBui (YY)

PeryasTuubie YY/I:

CamocTrosaTenbHO OOHApyUBaTh ydeOHYI0 TpoOJIeMy, ONpEeAenarh Iedb Yy4deOHOM
JESTEIbHOCTH

BeiBurate Bepcuu pelieHusi mpoOiieMbl, 0CO3HABATh KOHEYHBIM pe3ybTar, BRIOMPAThH
CpeACTBa TOCTHUKEHUS LIEJIH.

CocTaBisITh B rpynme njin UHAUBUAYAJIbHO IIJIaH PCIICHUA HpO6J’I€MLI

4



PaGotaTh MO CcamMOCTOSITENILHO COCTABICHHOMY IUIaHY, CBEpSAsACh C HUM U IENbIO
JesITeNIbHOCTH, UCITPABIISS OLIMOKH, HCIIONIB3Yysl CAMOCTOSITENILHO MO00paHHbIE CPEACTBA (B TOM
yucie u atepHer)

CBOOOIIHO TOB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMH OIEHKH U CaMOOLICHKHU, UCXOs
U3 [EH U UMEIOIINXCS KPUTEPUEB, pa3indasi pe3yIbTaT U CIIOCOOBI ACHCTBUSI.

B xone npexncTaBieHus NpOeKTa JaBaTh OLEHKY €ro pe3yjbTaTaMm.

[TnanupoBaTh CBOIO MHAMBUIYALHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO

YMeTh OIEeHUTh CTENEeHb YCIEITHOCTH CBOSH MHANBUIyaIbHON 00pa30BaTeIbHOM

NeSITEIbHOCTU

ITo3naBaresbubie YY/I:

AHanu3upoBaTh, CPaBHUBATH, K1acCU (PULIMPOBATH (DAKTHI U SIBICHUS.

JlaBaTh ompezelneHue MOHATHUSM Ha OCHOBE H3YyYEHHOIO0 Ha pa3IMYHBIX TMpEAMETax
y4ueOHOro MaTepuasia

OcCyIecTBIATh JIOTHYECKYIO OMEPALMI0 YCTAHOBJICHHS POJO-BUIOBBIX OTHOIICHUM
OcCymIecTBIATh JOTHYECKYIO OMEpPaIUIo Mepexo/ia OT MOHATHS C MEHBIIUM 00BEMOM K MOHSTHIO
¢ O0NBIIIM 00BEMOM

[IpencraBnsaTe naopManKio B BUIE TAOJIUII, CXeM, rpaduKoB

BBISABIISATE MPUYMHBI U CIIEACTBUS TPOCTHIX SBICHUMN.

OcymiecTBIATh CpaBHEHUE U KJIACCH (PUKALIUIO, CAMOCTOSITENIFHO BbIOMpasi KPUTEPUH IS
yKa3aHHBIX JIOTHYECKUX OMepaluii; CTPOUTH KIACCU(PUKALMI0O HAa OCHOBE JIUXOTOMHUYECKOTO
neneHust (Ha OCHOBE OTPHUIAHUSA).

CTtpouTh JIOTHYECKOE pACCYXKJECHHE, BKIIOYAIONIEEe YCTAHOBJICHHWE MPHUYHHHO-
CIICICTBEHHBIX CBSI3E.

Co3nmaBath CXEMaTHUYECKHE MOJEIH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTHUK
00BeKTA.

YMeTh ompenensiTh BO3MOXKHBIE HCTOYHHKH HEOOXOAMMBIX CBEACHUH, MPOU3BOIUTH
MOUCK MH(OpMAINK, aHAIM3UPOBATh U OIEHUBATH €€ TOCTOBEPHOCTH

[lonumass mo3uLMIO JpPYyroro, pa3iuyarb B €ro pedd: MHEHHE (TOYKYy 3pEHHS),
0Ka3aTeNbCTBO (apryMeHThl), PaKkThl; TUTIOTE3bI, AKCHOMBI, TEOPUH. [[JIs1 9TOro camMoCTOATEIHHO
WCIONb30BaTh PAa3IMYHBIC BHJBI UTEHHUS (M3ydarolee, MPOCMOTPOBOE, O3HAKOMHTEIBHOE,
MTOMCKOBOE), TPUEMBI CITyIIaHUS

CamoMy co3gaBaTh UCTOYHUKH MHGOPMAIIMKM PAa3HOTO THIA W ISl Pa3HBIX ayIUTOPHH,
Co0II01aTh

WH(GOPMAIMOHHYIO TUTHEHY U MpaBuia nH(OpMaImoHHON 0€30MacHOCTH.



YMeTp HCHNOJb30BATh KOMIBIOTEPHBIE M KOMMYHHMKAallMUOHHBIE TEXHOJOIMU Kak
WHCTPYMEHT [UIS JIOCTHDKEHUS CBOMX ILleJieil. YMeTh BbIOMpaTh aJIeKBaTHBIE 3ajaue
MHCTPYMEHTAJIbHbIE IPOIPAMMHO -aIlllapaTHbIE CPEACTBA U CEPBUCHI

Kommynukarususie YY/I:

CamocCTOsATeIFHO OpPraHM30BBIBATh yueOHOE B3aWMOJEHCTBHE B rpymie (ONpenensiTh
o01IHe eNH, pacpeaensaTh pOH, JOTOBAPUBATHCS IPYT C APYTOM U T.1.).

OTcTanBaTh CBOIO TOUYKY 3PEHUS, IPUBOJUTH apryMEHTHI, HOATBEpKAas UX (pakTaMu

B auckyccun yMeTh BBIIBUHYTh KOHTPapryMeHThI, nepedpasupoBaTh CBOIO MBICIb

YuuTbcs KPUTUYHO OTHOCHUTCS K CBOEMY MHEHHIO, NPU3HABATh OMIMOOYHOCTH CBOETO
MHEHUS (€CM OHO TAaKOBOE) U KOPPEKTUPOBATH €TO.

YMmeTh B3IEIHYTb HA CUTyalluIo C WHOU MO3UIUH U J0roBapmuBartbCa C JIFOAbMHU C WHOU

MMO3ULIEN
JUYHOCTHLIEC
° MPEICTaBICHUE O MHOTOOOpa3uH >KM3HU U CIOKHBIX B3aMMOCBS3AX B Ouocdepe,

MO3BOJISIIONIEE BHIPA0ATHIBATE OCO3HAHHYI0 M OCMBICIICHHYIO TMO3HMIIMI0 B OTHOIICHHUH
OHMOJIOrMYECKUX MPOLIECCOB U SIBJICHUN, CBOETO MECTa B MHUPE;
. [IOHUMAaHUE YHUKAJIBHOCTU M YA3BUMOCTH >KM3HM KaK IPUPOJHOrO SIBJICHMS,

OCO3HAaHUEC LICHHOCTH JXU3HU YCIIOBCKA U JPYIr'UX )KHUBBIX CYHICCTB 3GMJ'H/I;

. YCTaHOBKa Ha 3/I0POBBIN 00pa3 KU3HHU;
. YBaXUTEIBHOE OTHOIICHUE K MUPOBOM M OTEYECTBCHHON HAYKE;
J COCOOHOCTh MPOJOJKATh H3yuYeHHE OHOJIOTHH, OCYIIECTBISISI CO3HATEIbHBIH

BI)I60p cBOCH I/IH}II/IBPIZIyaJII)HOfI TPaCKTOPHUH YUCHUS.

Coaepsxanue nporpaMmsl

I'maBa 1. MHoroo0pasue Mupa >KuBOM NPUPOABLI (2 4)

Kakue ypoBHM oOpraHu3alMM >KMBOM MaTe€puu HU3BECTHBI; YTO MOXKHO CUYHUTATh
OMOJIOrMYECKOM CHUCTEMOM; KaKie CBOMCTBA MPUCYIIHU KUBBIM (OMOJIOrMYECKUM) CHCTEMAM.

OcHOBHBIE MOHSTHS: YPOBHM OpraHM3alMy >KUBOM MATEpUU: MOJIEKYJISPHBIH,
KJIETOYHBIH, TKAHEBbIH, OpraHHbIN, OpraHU3MEHHBIN, MO YJISIIIUOHHO -BUJ[OBOH,
OMOreOIeHOTUYECKU, OMOCEpHBIN; OMOJOrUYEeCKasi CUCTEMa; CBOMCTBA JKHBBIX CHCTEM:
obMeH BEILECTB, CaMOBOCIPOM3BE/IEHNE, HACIEICTBEHHOCTh, M3MEHYHMBOCTh, POCT U

Pa3BUTHUE, PA3APAKUMOCTL, JUCKPETHOCTb, PUTMHUYHOCTL, DOHEPIrO3aBUCUMOCTD.

I'naBa 2. XumMunveckasi opranu3anus Kietku (4 4)
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Kakune xummuueckue 371eMEeHTHI BXOJAT B COCTaB KIJIETOK, Kak X Kiaccupuuupyrot; Kakue
BEI[ECTBA BXOJST B COCTAB KJIETOK, KAKOBO UX CTPOEHHUE U 3HAUCHHE.

OcHOBHBIC TIOHATHS: HEOPraHWYECKHWE BEIIECTBA: BOJA, MHUHEPAIbHBIE COJH;
OpPraHMYEeCKUE BEIIECTBA: YIJIEBOIbI, JUNUIBI, OCIKH, HYKIEHHOBBIE KHCIOTHI; Oy(hepHOCTH;
MONMMEpP, MOHOMEp; AaMHHOKHCIIOTA; JEeHATypalus,  peHaTypamus, CTPYKTypel  Oelka:
MepBUYHAs, BTOpWUYHAS, TpeTHuHas (Tno0yna), 4eTBepTUYIHaS;

¢dbyakuu  Oenmka: CTpOHWTENbHAs, KaTaJlUTUYECKas, JBUTATeJIbHAas, TpPaHCIOPTHAS,
3allMTHAs, SHEPreTHUYeCKas; VYIJEBOJbl: MOHOCAXapHJbl, OJIMTOCAXapHUIbl, IOJIHCAXapPUIbI;

munuasl;, HykienHoBbie kuciotsl (JJHK, PHK); kommiemenTapHOCTS.

I'naBa 3. Ctpoenne n pyHKumMu KjaeTok (7 4)

KakoBo cTpoeHue NpOKapuOTHUECKOW M IYKapUOTUYECKON KJIETKH; B Y€M OCHOBHbBIE
OTJIMYHUS PACTUTEIbHON M )KMBOTHOM KJIETKH; KaKM€ (DYHKLUU BBIIOJHSIIOT OPraHOMbI KIETOK,
4YeM OHM OTJIMYAIOTCSl OT BKJIIOUEHMI; KaK MPOTEKAeT MPOLECC AEJICHHUS] COMaTUUECKUX KIIETOK;
KAaKOBbl OCHOBHBIE IIOJIO)KEHHUSI KJIETOYHOM TeopuM; Kakas ¢opMa >KM3HM Ha3bIBaeTCs
HEKJIETOYHOM.

OCHOBHbBIE  MOHATHUS: NPOKAPUOTHI;  AYKApUOTh;  (OpMBI  OaKkTepuil:  KOKKH,
Oanmuibl, BHUOPHUOHBI, CIUPUIUIBI; CKOIUIEHUS OakTepuil: JAMIJIOKOKKH, CTPENTOKOKKH,
cTa(hUITOKOKKH; CIIOpo0Opa3OBaHUE; [UTOIUIa3MaTHYeCKass MeMOpaHa; IMTOIIA3Ma;
OpPraHOW/bI: 3HAOIUIA3MAaTHYECKasi CeTh, KOMIUIEKC [ OJBbJKH, MHUTOXOHJIPHUU, PHUOOCOMBI,
JIM30COMBI, KJIETOUHBIM IIEHTp; BKIIOYEHHS; SIpO, SAPBIINIKO; SAEPHBIA COK, XPOMATHH;
KapHUOTHUII; TOMOJIOTUYHBIE XPOMOCOMBI; JUIUIOMAHBII Halop XpPOMOCOM; TaIljIOWJHBIN
HaboOp XpOMOCOM; >KM3HEHHBIM LMK KJIETKH; MUTOTHUECKUN IMKJI KIETKH; HHTepdasa;
¢a3pl  muTO3a: mpodasa, meradasza, aHadasza, Tenodaza; KJIETOUHAS TEOpPUs; HEKIETOUHbIE
(hOpMBI )KM3HU: BUPYCHI U OakTepruodaru; Karcui.

I'naBa 4. O0MeH BelecTB 1 peoOpa3oBaHue IHEPIruM B KJieTKe (4 1)

KakoBbl cyliecTBeHHblE MpPU3HAKU IIJIACTUYECKOTO U 3HEPreTUYecKOro OOMEHOB,
MIPOTEKAIOLIMX B KJIETKaX; KaK B3aMMOCBS3aHbl IJIACTUYECKUH U HHEPreTUUYECKUN OOMEHBI;
KaK IpoTeKaeT mporecc (GOTOCHHTE3a B PACTUTEIBHOH KIETKE; KaKOBO IJ100ajIbHOE 3HAUCHUE
BO3/YIIHOI0 MNUTaHus pacTeHuil. OCHOBHbIE HOHATHSA: IUIACTUYECKU I obMeH
(accummmsiumsi); OuocuHTe3  Oesika:  TPAHCKPUIILUS, TPAHCISLMS; SHEPreTH4eckuii oOMeH
(muccummisauus);  AT®  (anenosuHTpudochopHas  KUCIOTa); ITalbl SHEPreTHUYECKOIrO
oOMEHAa: TOATOTOBUTEIBHBIA, OCCKUCIOPOAHOE paclieIieHue (TIMKOJIN3), KUCIOPOIHOE

pacuieruienue  (AbIXaHWe);  TUNBI  MHTaHUA:  aBTOTpodHBIA  (PoToTpodHBIH,

XeMOTpO(hHBII), reTepoTpOodHBIN; HOTOCHHTE3; XEMOCHHTES.
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I'maBa S. Pa3MHoOkeHHe U MHAUBHUAYAJbHOE Pa3BUTHE OPraHu3MoB (6 1)

Kakue cymecTBylOT THIBI pa3MHOXKEHHs; YeM OEClOJoe Pa3MHOXKEHHE OTIMYaeTCs
OT TIOJIOBOT0; KakK OOpa3yroTCsi TIOJIOBBIE KIIETKH;, KaK IPOTEKAET TMPOIECC JIeIICHUS
MOJIOBBIX KJIETOK; KakoBO 3HaueHHe NBOMHOIO OIUIOJOTBOPEHUS LBETKOBBIX PAaCTEHUM;
Kakpe OJTambl BKIIOYaeT B ceds SMOpPHMOHANBHOE Pa3BUTHE; KAKUE CYIIECTBYIOT THIIBI
MOCTIMOPHOHABHOTO Pa3BUTHS; KAaKOE€ 3HAYCHHE WMEET Pa3BUTHE C IIPEBPAIICHHUEM.

OCHOBHBIE ~ TOHSTHSA: Oecrojioe  pa3MHOXKEHUE: MUTOTHYECKOE  JICJICHUE,
cropooOpa3oBaHKe, MMOYKOBAaHUE, BETETATUBHOE pPa3MHOXKEHHE (UepeHKaMu: CTeOJIEBbIMH,
JUCTOBBIMHM, KOPHEBBIMH;, KIYOHSIMH, ycCaMH, KOPHEBUILIAMHU, JIYKOBUIAMU, KOPHEBBIMU
KIyOHSIMH); TaMETOreHe3: OBOreHEe3, CIepPMaToreHe3; CTaJuy FaMeTOreHes3a:  pa3MHOXKEHHE,
poct, co3peBaHue  (Mmeiio3),  (QopMupoBaHHE  TOJIOBBIX  KJIETOK; OILIONOTBOpPEHHE:
HAapy>KHO€, BHYTPEHHEE, 3HUr0oTa; JBOMHOE OIUIOJOTBOPEHHE LBETKOBBIX  PACTECHHIL;
SHJOCIIEPM; dTambl SMOPHUOHATBHOTO PA3BUTUSA: JPOOJCHHE, TacCTPYJSALUsi, OPraHOTeHE3;
0JIaCTOMEPHI;

CTagu pa3BUTUs 3apojbllia: OnacTyna, racTpyia, Heipyna; 3apojbllieBbIe JTHCTKU:
3KTOJIEpMa, SHTOAEPMa,

Me30/iepMa; AMOpUOHATbHAS WHIYKIUS, THUIBI MOCTIMOPHOHAIBHOTO  Pa3BUTHS:
npsiMoe, HempsiMoe (¢ Meramopdo30M);  TUIIBI POCTA: OMPEICICHHBINA, HEONpeaeICHHBIN;

(bakTophl Cpenbl; TOMEOCTa3; CTpecc; pereHeparus: GU3noIOruuecKas, pernapaTuBHasl.

I'naBa 6. I'enetuka (7 4)

Uto  u3ydaer  TIEHETHKa, OCHOBHBIE  MOHATUSA  HAYKH; B qeM CyTh
TUOPUIOIOTMUECKOTO METO/la HM3YyYEHHUS HACIEICTBEHHOCTH; KaKWe 3aKOHBI OBUTH OTKPBITHI
I'. Mengenem m T. MopraHoM; Kakoe 3HAU€HHME MMEET F€HETHKA JJII HApOJAHOIO XO3SMCTBA.
OcCHOBHBIE IIOHSTHUS: TCHETHKA, HACJICACTBEHHOCTh, W3MCHUMBOCTL, I'CHBI: JOMHHAHTHBIC,
pELECCUBHBIE;

aJUIebHBIE TEHBI; TEHOTHN, (EHOTHUI; TPHU3HAK; CBOWCTBO; THOPUIOIOTHUECKHI
METOJl M3Yy4YeHHUs HACJIEICTBEHHOCTH; TUOPUIU3ALIHS; TUOpHUI; MOHOTHOPHUIHOE
CKpEILMBaHUE; TOMO3UTOTHOCTh, T€TEPO3UTOTHOCTh, 3aKOH JOMHUHHUPOBAHUSA, 3aKOH
pacuieIieHusl; 3aKOH YHCTOThI TaMeT; CKpEeIIMBaHUE: AUTHOPUIHOE, MOJIUTUOPHIHOE; 3aKOH
HE3aBUCUMOTO HACJIEOBAHUS; aHAM3UPYIOIEe CKPEIMBaHNEe;, 3aKOH MopraHa (CIEMIEHHOTO
HacJeloBaHUs); Tpylmna CIEMJICHHUs; KPOCCUHIOBEP; MOPraHuaa; B3auMOJIEHCTBUE T'€HOB;
KJIETKH: COMAaTUYECKHE, II0JIOBBIE; XPOMOCOMBI:  ayTOCOMBI, MOJIOBBIE, KAPUOTHII;

HaCJICAOBaHUC CICIIJICHHOC C IIOJIOM JaJIbTOHU3M, FGMO(bI/I.J'II/ISI; U3MCHYHNBOCTbD!
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HEHaclenCcTBeHHas (MoauduKaluoHHAas), HaCIeACTBeHHAs (KOMOMHATHBHAS U MYTAl[MOHHAas);

HOpMa pEeaklMu; MyTareHsbl.

I'naBa 7. Cenexkuusn (4 1)

Uro Takoe cenekuus, KaKOBO 3HAYEHHME CEIEKIMH; KAKUMU METOAAMM IOJIb3YIOTCS
CEJIEKLIM OHEPBI; Kakie pe3yiabTaThl JOCTHUTHYTHI B OOJIAaCTH CEJIEKIMH; KaK MOXKHO
OXapaKTepU30BaTh COBPEMEHHBIN 3Tamn cenekuuu. OCHOBHbIE TOHATHA: CEJEKIHSA; MOpoja,
COpPT, WITaMM; METOJbl CENeKIuu: OoTOOop (MacCOBBIA, MHAMBUAYAIbHBIN), THOpPUIN3ALNUU
(BHYTpHUBHI0Ba, OTAaJIeHHAas); TETEPO3UC (rubpunHas CHJIa); MCKYCCTBEHHBIN
MyTareHes; [eHTPbl IPOUCXOXKACHUS KyJIbTYPHBIX PACTECHUI; 3aKOH TOMOJIOTMUECKUX PAI0B

HACJIEZICTBEHHOI HW3MEHYMBOCTH; OHOTEXHOJIOTHs, TeHHas WH)XEHepHs; KIeTouHas
WH)KEHEpHsl; BOCIIUTaHNE THOPUIOB; METO/I MEHTOpA; OTAAJIeHHAasT THOpUIN3aIus.

I'naBa 8. JBosonusi opranuvyeckoro mupa (13 v)

Kak pa3BuBaJIUCh 53BOJIIOLMOHHBIE MPEICTaBICHUS; B YeM CyThb SBOJIOLMOHHOM
teopun JK.b. Jlamapka; B uem cyTb 3BomOIIMOHHONW Teopuu Y. JlapBHHA; KakoOBbl TJIaBHbIC
JIBUKYIIME CUIIBI DBOJIOLMU; KAKOBBI HAPABICHHUS] OWOJIOTMYECKOH O3BONIOIHMH; YTO TaKOe
BUJI U KAKOBbl €ro OCHOBHbIE KPHUTEPUM; YTO TaKOE€ MOMYJISLMS U IOYEMY €€ CUMUTaIoT
eIMHULEH SBONIONMH; KAaK BO3HUKAIOT MPHUCIOCOOJEHHUS OPraHU3MOB B IIPOIIECCE IBOJIOLINY;
MoYeMy IMPHCIOCOOJIEHHOCTH OpPraHu3MOB HOCAT OTHOCHTENbHBIM xapaktep. OCHOBHBIC
MOHATHUS: KpEAllMOHU3M; CHUCTEMATHKA;, CUCTEMa *XUBOH NPHUPOAbI; SBOIIOLUOHHASA TEOpUs;

3aKOH  YHOpaXHEHUS M HEYNpaKHEHHWs  OpPraHoB;  3aKOH HACJIeZIOBaHUS
0J1aronpuoOpEeTEHHBIX MPU3HAKOB;

MPEANOCHIIKH BO3HUKHOBEHHS JTaPBMHH3MA; HCKYCCTBEHHBIM OTOOp: METOAMYECKHIA,
Oecco3HaTENbHBIN; ecTeCTBEHHBI ~ 0TOOp; OOpbOa 3a  CyLIECTBOBAaHHE:  MEXBHUIOBAd,
BHYTPUBHIOBas, Ooppba  c HeONaronmpusATHBIMH (aKTOpaMu Cpelbl; BUA; KPUTEPUH
BUJIA: MOphOTOTHYEeCKHi, TeHeTUYECKUH, (U3NOIOTHYECKUH, OMOXUMUYECKUH,
9KOJIOTUYECKUH U reorpaduyeckuil; apean; MONYJSALUSA; H3OSLMS: IPOCTPAHCTBEHHAs,
penponyKTuBHasA;  (AKTOpPbl  3BOJIOLMHU:  HACJIEACTBEHHAasT  W3MEHYMBOCTD,

MOMYJIALMOHHBIE BONHBI, M30Jsus (Teorpaduyeckasi, KoJoruveckas); aperd TreHOB;

€CTECTBEHHBIM OTOOp: NBIKYLIMH, CTAaOWIM3MPYIOIIMHA, ajanTanuu:  Mopdosoruyeckue,

MoBeJIeHYEeCKHe, (U3UOJIIOTUYECKUE; TOKPOBUTEIHCTBEHHAS OKpacka: CKpBIBaIOILA,
MpeocTeperamoas; MaCKHUpPOBKa; MUMUKpPUS; OTHOCHUTEIbHBIN XapaxkTep
MPUCIIOCOOIEHHOCTEH;  MHKPOJBOMNIOLMS,  MAaKpOIBOJIOIMS,  OHOJIOrMYECKHi mporpecc,

OMONOTMYeCKUi  perpecc;  HAmpaBIeHHWs  MPOTPECCHBHOM  HBOMONHMH:  apomMop(do3,

nauoaaamnTanu, 0611135[ JACreHepanusa,; Cliciuajan3anua; JUBCPrCHIMA; TOMOJIOTUMYHBIC OpPTraHbl;
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KOHBEPI'CHIIMS; aHAJOTUYHBIC OpPraHbl, pPYAMMEHTBI, aTaBU3Mbl, MPOMEKYTOUYHBbIE (OPMBI;
(buaoreHeTHYECKue  PSAAbL OMOreHEeTUYECKUN 3aKOH; 3aKOH 3apOJbIIIEBOI0 CXOJCTBA;

HEOOpaTUMOCTh IBOJIOIUH.

I'maBa 9. Bo3dHnkHOBeHHe U pa3BUTHE KM3HU Ha 3emuie (8 4)

KakoBbl coBpeMeHHbIE TPEACTaBICHHS O BO3HUKHOBEHHHM >XH3HH Ha 3eMiie; B 4eM
CyTb XMMHYECKOW DBOJIIOIMHM, OWOJIOTHYECKONW HBOJIONWM, KaK BO3HUKIA  TIEPBBIC
OJIHOKJICTOYHbIE OpPraHU3Mbl; B KaKUX HAMpPABJICHUSAX IUIO Pa3BUTUE OPraHUYECKOr0 MHPA;
Kakhe JTalbl BBIACISIIOT B Pa3BUTUM MHpAa PACTEHUNM U KUBOTHBIX; Kakue KpyIIHbIE
apoMop(o3bl MPOMCXOAMIA B TPOIECCE IBOJIOLMH; KaK COBpPEMEHHas aHTPOMOJIOTHUS
NPENCTaBIsACT MCTOPUI0 BO3HUKHOBEHHUS TMPEIKOB YEJNOBEKa, KaKUe€ OCHOBHBIE JTallbl

OBOJIIOOWH YCIIOBCKA BBIACIKIOT Y4YCHBIC; B YEM CYTb IIOHATUA «61/10cou1/1aana>1 nmpupoaa

YEJIOBEKaY.

OcHOBHbIE TTOHSITHS: XUMHUYECKaASI ABOJIIOLIUS; KOallepBaThI;
Ounonoruyeckas 3BOJIIOLMSA; IEOXPOHOJIOTMYEcKas IIKana; »Jpbl:  apxelckas 9pa,
MPOTEPO30MCKasi dpa, TMaJCO30WMCKas d3pa; MEPHOIbI: KEeMOPHUICKHUH, OP/JOBUKCKUH,

CUJIypUHCKUN,  JI€BOHCKHI, KaMEHHOYTOJIbHBIM, MEepMCKUN;  pUHUODUTHI, MCUIOPUTHL;
crerouedanbl; KOTHJIO3aBpbl; aHTPOMOJNOrus; BUA YenoBek pasyMmHblid, orpsa [Ipumartsr,
MIPUCITOCOOJIEHHS K APEBECHOMY 00pa3y JKU3HHU: XBaTaTeJIbHAsi KOHEYHOCTb, KIIFOYHIIbI, KPYTJIbIi
IJIEYEBON CyCTaB, YIUIOLIEHHAsT B CHUHHO-OPIOIIHOM HANpaBlIEHUU TpyJaHas KIETKa,
OMHOKYJISIpHOE 3pEHHE; AaBCTPAJIONUTEKH; NPAMOXOXKAeHHE; UYeaoBek yMmenslid; TpyA;
JpeBHENIIMe JIIoaU (apXaHTPOIIbl): CHHAHTPOI, MUTEKAHTPON, Telaenb0eprckuii  4enoBek;
JpeBHUE JIOAM  (MaJICOAHTPOIbI) —  HEAHJEPTaJbllbl; IIEPBHIE COBPEMEHHbIE  JIIOAM
(HeoaHTpOMbI) — KPOMAHBOHLBI; pachbl: €BPOINEOUJHAS, MOHIOJOMWAHAS, HETPOUJHAS;

6I/IOCOHI/IaJ'IBHaH npupoaa 4€jI0BCKa.

I'naBa 10. OcHoBbl 3x0J10TUHA (13 1)

Kakx xapakTtepusyroTcs cpenbl oOuTaHus; Kakue (AKTOpPhl CpeAbl HA3bIBAIOTCS
9KOJOTMYECKUMH, KaKO€ BJIMSHUE OKAa3bIBAIOT ATH (DAaKTOPhl HA JKMBBIC OPraHU3MBI, Kak
OpPraHU3MBbl MPHUCIOCAOIUBAOTCSA K JICHCTBUIO Pa3JIMYHBIX SKOJOIMYECKHX (DAKTOPOB; Kakue
B3aMMOOTHOLICHWA CKJIAAbIBAIOTCA MCKAY KOMIIOHCHTaAMH JKUBOH M HEXUBOU npupoasl B
OKOCHUCTEMAX, Ha KaKUE€ I'PYIIIbI JCIATCA OPraHu3Mbl B 3aBUCHUMOCTU OT POJIM B KPYTIOBOPOTE
BEIIECTB; KaKHWE 3aKOHOMEPHOCTH (DYHKIIMOHHPOBAHHUS M COCTAaBa MPHPOIHBIX 3KOCHCTEM

IMO3BOJIIOT UM MNOAACPKUBATL OUHAMHUYCCKOC pPABHOBCCHUC;, IIOUCMY TMIPOUCXOOUT

CMCHA JOKOCHUCTCM,; 4YTO OTpPAXAKT OSKOJOIrHYCCKHC MHUpaMHIbI; YTO TaKOC 6Hocq)epa n
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KakoBbl €€ TpaHMlbl; Kakue (YHKIUU BBIIOIHSET XKMBOE BEIIECTBO B Oumocdepe; Kak
HUCTOPUYECKH CKJIaJbIBAIIMCh B3aHMMOOTHOLICHHS TMPUPOJABI M YEIOBEKa, KaK  MOXHO
XapaKTepu30BaTh WX  COBPEMCHHBIM  JTam, KakWe  CYHIECTBYIOT IIYTH  PCHICHHS
9KOJIOTHYECKUX MTPOOIIEM.

OCHOBHBIE TIOHSATHS: YKOJOTHS; IKOJIOTHYECKUEe (PakTOphl: abMoTHYEeCKHe, OMOTHUYECKUE
Y aHTPOIIOT €HHEIE,

30Ha  ONTHMYMa; mpeaeibl  BBIHOCJIUBOCTH, JMana3oH  BBIHOCIUBOCTH,
OrpaHMYHUBAOMUN  (akTop; abuoTndeckue  (GakTOpsl  Cpeabl:  TEMIepaTypa,  CBET,
BIIQXKHOCTH; JKMBOTHBIC TEIJIOKPOBHBIC U XOJOJHOKPOBHBIC; TEPMOPETYIISIUS; pPAaCTEHUS
TEHEBBIHOCJIMBBIE UM  CBETONIOOWBHIEC,  (poTomepuoan3M; OMOTHUYECKHE (HAKTOPBI CPEIbI:
cUMOM03  (HaxXJICOHWYECTBO, KBAPTHUPAHCTBO), AHTUOMO3  (XUIIHUYECTBO, Mapa3HTU3M,
KOHKYpPEHIIUS); MHUKOpH3a; THE30BOW Mapa3uTu3M; OUOIEHO03 (coo0IecTBO): (HUTOIEHO3,
300I1€HO03; OHOTOI; 9YKOCHCTEMa; OMOreoIeHO3; BHJIOBOE pa3HOOOpasue; IUIOTHOCTH
TIOITY JISIIIHAH;

cpenoobOpasyrone  BHUABI;  SPYCHOCTb,  JIMCTOBas ~ MO3aWKa;  MPOIYLEHTHI,
KOHCYMEHTBI, PEIYIEHThI; KPYyTOBOPOT BEWIECTB U JSHEpruu; Tpoduueckue  (IMUIICBHIE)
CBsI3M; TPOPHUYECKHE YPOBHHW; IENU IHTAHUS;, CETH MUTAHHS; MPABUIO DSKOJIOTHYCCKOMN
MUPAMHUJIBI, T[HPAMUJBI. YHUCICHHOCTH, OWOMACChI, DHEPrHH; JUHAMUYECKOEC pPABHOBECHUE;
3penasi dKOCHCTeMa, MOJOoJas JKOCHCTEeMa; CMEHa DJKOCHCTEM; pPa3HOOoOpaszue dKOCHUCTEM;
arpoleHo3; Omomoruyeckrue crnocoObl OOpHOBI C BPEIUTENSIMH CEIILCKOTO XO3SHCTBA;

JKOJIOTHYECKUE  HapylieHus; Teocdepbl  TUIaHEThl:  JmTocdepa, artmocdepa,

ruapochepa, Ouocdepa; BemectBo Ouocdepsl: XKMBOe, OHMOreHHOE, OHOKOCHOE, KOCHOE;

(GYHKIIMM  KMBOTO BelIecTBa OuoOcQepsl: dHEpreThyeckas,  Ta3oBas,  OKHCIHMTEIbHO-
BOCCTAHOBUTEINIbHAs,  KOHIIEHTpAllMOHHAs;  MAaJEOJIUT;  HEOJUT; Hoocepa; MPUPOIHBIE
pecypchl:  Heucuepnaemble,  Hcuepraemble  (BO30OHOBIsieMble,  HEBO300HOBJIIEMBIE);

OTpULIATEIBHOE BIIMSAHME 4YEJIOBEKAa Ha JKUBOTHBIH W PACTUTENBbHBIA MHUpP: TPAMOE,
KOCBEHHOE; KHCJIOTHBIC JOXKIW; MapHUKOBBIM 3 (PEKT; MCTOLUIEHHE O030HOBOTO CJIOS; CMOT;
mepepacxo/1 BOABI; 3arps3HEHUE TIPECHBIX BOJI; MCTOIICHHUE MOYBLI; 3p03us (BOJAHAsS, BETPOBas);
paauoaKkTUBHOE 3arpsi3HeHue; mpenenbHo aomyctumbie KoHmeHTparuu — (I1JK);  ouumctHbIE
COOPYXEHHUS;  TEXHOJOIMHM  3aMKHYTOI'O  IMKJIA; 0€30TXONHbIE ¥ MAaJOOTXOAHBIE
TEXHOJIOTHH; KOMILJIEKCHOE MCIOJIb30BAHUE PECYPCOB; JIECOHACAXKACHUS; 3allOBEIHUKH;

3aKa3HHKH.
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KanennapHo-remaruyeckoe IVIAHUPOBAHME YPOKOB 0M0J10ruM 9 Ki1ace

Ne [ara npoBeaeHus Tema ypoka
ypoka
I'nmaBa 1. MHoroo6pa3ue mupa *kuBoi npupoanl (2 4)

1 YPOBHM OpraHM3anuu )KMBOM MaTepuu

2 CpoiictBa xuBbIx cucteMm. JI./p Ne 1 « Habmonenue
TPOIM3MOB U TaKCHCOB Ha JKHUBBIX 00BEKTAX)

I'maBa 2. XuMu4yeckasi opranuzanus kKjieTku (4 4)

3 Heoprannueckue BemiecTBa KJIETKH, BXOJSAILIUE B COCTaB
KIIETKHU.

4 Crpoenne u ¢ynkuuu OenkoB kietku. JI/p N2 «
HabGuroienue siBieHus AeHaTypalum»

5 VYTrineBoabl U UMKl B KU3HEAECATEIbHOCTH KIETKU

6 Hyxkneunosie kucnotel, AT® kieTku

I'naa 3. Crpoenue u pyHKunu KjaeTok (7 4)

7 IIpokapnotnyeckas KieTka

8 Oykapuotnueckass kierka. JI/p Ne 3 « HaGmonenue siBieHwuit
IJIa3MOJIM3a U JIeTIa3MOJIN3a B )KUBBIX KIJIETKAX»

9 Anpo

10 Henenne wierok. JI/p Ne 4 « HaGnrogenume mmuTo3a B KIIETKax
KOpEIKa JTyKa»

11 Kiierounas Teopusi CTpoeHuss OpraHU3MOB.

12 HexneTtounsie pOpMBbl )KU3HU- BUPYCHI

13 [ToBTOpenue o Teme « CTpoeHne U PYHKIIUU KIETOK»

I'naBa 4. O0MeH BelecTB U MPeoOpPa3oBaHue JHEPrUM B KieTKe (4 4)

14 [Tnactuueckuit oOMeH

15 DHepreTuyeckuii oOMeH

16 Oco0eHHOCTH MIIACTUYECKOr0 OOMEHA B PACTUTENBbHOM KIIeTKe
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17 [ToBTopenue mo Teme « OOMeH BemecTB U mpeoOpa3zoBaHUE

SHEPTUHU B KIIETKE
I'maBa S. PasmMHOKeHHe M MHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MoOB (6 1)

18 Tunber pasmuoxkenus. becnonoe pasmuoxkenue.JI/pNe5 «
Crioco0s1 6ecroIoro pa3MHOKEHUS

19 [TonoBoe pasMHOXEHNE

20 [TonoBoe paszmuoxenue. JI/p Ne6 « CTpoeHne HOJOBBIX KIIETOK
MTO3BOH OYHBIX)

21 OnnonoTBOpeHuE

22 DOMOpPHOHANBHBIN U TOCTAIMOPUOHAIBHBINA TEPHOABI PAa3BUTHSL.

23 Pa3Butne opranu3mMoB U OKpysKaromas cpeaa

I'naBa 6. I'eneruxa (7 1)

24 OcCHOBHBIC TOHATHS TEHETUKH. [ HOPUAOTOrMUECKHil MeTon
W3Y4YEHUs HACIIEACTBEHHOCTH

25 3akonbl Menzens. MoHOruOpuiHoe CKpeluBaHme

26 [Tonmuru6pugHOoe M AUTHOPHIHOE CKpeluBaHue. TpeTuit
3aKoH MeHens

27 CuernieHHoe Hacleq0BaHUE IT'€HOB

28 BsaumogeiictBue renoB JI/p Ne7 Pemenue reHeTuueckux 3aaay

29 I'eneruka mnoma. HacnenoBaHue IpHU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

30 W3MeHYnBOCTbD.

I'naBa 7. Cenexnus (4 4)

31 Mertonsr cenekiuu. JI/p Ne 8 « M3yueHue pe3ynbTaToB
HCKYCCTBEHHOT'0 0TOOpa Ha MPUMEPE COPTOB KAIMyCThI»

32 LleHTpbl MHOroobpasva M NPOUCXOXKAEHWUA  KYJbTYPHbIX
pacTeHWit. 3aKOH  TOMONOrMYECKUX  PAJOB  HacNeACTBEHHOW
nsmeHunsoctn H.1.Basnnosa

33 Cenexus MUKpOOpPraHU3MOB

34 OcHOBHBIE HalpaBl€HUsI COBPEMEHHOM CEeNEeKIINI

I'naBa 8. JBosonusi opranuvyeckoro mupa (13 4v)
35 PasBuTHe OMONOTHY B TOAaPBUHOBCKUH MEPUOI.
36 OpomonnonHas Teopust Kanna batucra Jlamapka
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37

Hpe,[[HOCLIJ'IKI/I BO3HHUKHOBCHUS JJapBUHHU3MaA

38 VYuenue Y.JlapBuHa 006 HCKYCCTBEHHOM OTOOpE

39 Yuenue Y.JlapBruHa 0 €CTECTBEHHOM 0TOOpE

40 Bun. Kpurepun u crpykrypa Buga. JI/p Ne 9 « Hzyuenue
MOP(}OJIOTHYECKOTO KPUTEPUS BUIA»

41 @aKTOpbI IBOJOLIMHI

42 @DOopMBI €CTECTBEHHOTO OTOOpA

43 [IpucnocoOIeHHOCTh —  PE3yJNbTaT  B3aUMOJICHCTBHS
(baxTOPOB IBOIFOIMU

44 ['maBHBIE HalpaBJICHUs oo, JI/p Nel0  «
Omnpenenenue apoMopd030B U UANOATANTALNN Y PACTCHUI»

45 JlokazaTenbCTBa SBOMIOIMH OPraHUYECKOro MUpa

46 [loKasaTenbCcTBa 9BONIOLMM OPraHUYECKOTO MUPa

47 [loBTOpeHne mno TeMe « OBOMIOIUS  OPraHUYECKOro
MUDPaY.

I'naBa 9. Bo3HukHOBeHMe U pa3BUTHE KU3HU HA 3emuie (8 4)

48 CoBpeMeHHbIE TIPEACTABICHHUS O BO3HUKHOBEHHMM >KU3HHU
Ha 3emue.

49 Pazgutne ku3HM Ha 3emisie B apXxeMcKyld H
MIPOTEPO30ICKYIO 3PHI.

50 Pa3Butne xu3Hu Ha 3emiie B Maj€030MCKYIO APY.

o1 PazBute ku3HM Ha 3emiJe B ME3030MCKYyI0 U
KalHO30M CKYIO 3pBI.

52 [Tonoxxenue yenoBeka B CUCTEME KUBOTHOT'O MHUPA.

53 OBomonus MpUMaToB

54 CTaauu BOJIIOIAHN YeI0BEKa

55 [ToBTOpenue mo Teme: « BO3HUKHOBEHHWE U DPa3BUTHE
YKU3HU Ha 3emJe»

I'nasa 10. OcHoBbl 3k0y10rHH (13 1)

56 Dkonoruueckue (HakTopbl

57 Abuornueckne GakTopbl CPeIIbl

58 buotnueckue ¢axTopbl cpenbl

50 CrpykTypa 3KOCHCTEM
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60

[Mumessie cBs3u. KpyroBopoT BemiecTB W DHEPruM B

skocucremax. JI/p Ne 11» CocraBiienue nenei muTaHus»

61 [IpuunHBl yCTOMYMBOCTU U CMEHBI SKOCHCTEM

62 ArpoueHo3bl. BimsHue uenoBeka Ha 3KocucTeMbLJI/p
Nel2  « CpaBHUTenbHasT  XapakTEpUCTHUKA HDKOCHUCTEM U
arpocucTemM»

63 buocdepa. Ctpyktypa u pynkimu 6uochepsi.

64 Poutb sxuBBIX OpraHu3mMoB B Onocdepe

65 Hcropust B3aMMOOTHOIIIEHU YEIOBEKA C MPUPOJOH.

66 IlocnencTtBus  XO3SHWCTBEHHOCTh  JOEATEILHOCTH IS
OKpYyXarolen cpemsl.

67 OxpaHa npupoAbl U paliioHAIbHOE MPUPOIOI0Ib30BAHUE.

68 [ToBTOpenue no teme « OCHOBBI IKOJIOTUN»
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