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2025-2026 yuebHbIM rop,


Крестик
Штамп


PABOYASA ITPOT'PAMMA
no buosorun

O01mas xapakrepucTUKa y4eOHOro npeamera (Kypca)
PabGouass mporpamMma cocTaBi€Ha Ha OCHOBE CIEAYIOIIMX HOPMAaTUBHO IPaBOBBIX
JIOKYMEHTOB:
1. 3axon P® «O6 obpazoBaHUN»

2.  llpuka3 MwunucrepcrBa obpa3oBanus u Hayku Poccuiickoir ®enepamum ot 17
nexabps 2010 N 1897 "O6 yrBepkneHuun emaepaibHOro rocyapcTBEHHOT0 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTrO 001ero odOpazoBanus"

3. Ilpukaz MunucTtepcTBa 0o0pa3oBaHus W Hayku Poccuiickoit ®emepanuu ot
01.02.2012 Ne74 «O BHeceHMM U3MEHEHUH B (enepanbHblii Oa3MCHBIA y4eOHBIN I1JIaH,
IIpUMepHbIe y4ueOHbIE IUIaHbl AJi1 00pa3oBaTeibHBIX yupexiaeHuil Poccuiickoit ®enepanuu,
pearm3yIoIMX MporpaMMbl O0LIero 0O0pa3oBaHMsI, YTBEPKACHHbIE MpPUKa3oM MuHHUCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 09.03.2004 Nel1312»;

4. TIlpukaz MO u H P® or 09.03.2004r. Nel312 «Ilepeuenp Ilpumepnsbix
Iporpammax o y4eOHbIM npeaMeTam (eaepaabHoro 6a3ucHOro yueoHoro mniaHa.

5.  Ilpukxaz MwunuctepctBa obOpa3oBanust U Hayku Poccuiickoit @enepamnu "OO0
yTBEpXK/AeHUU (erepanbHbIX INepeyHeld y4eOHMKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) K
UCIOJb30BAaHUIO B 00pa30BaTeIbHOM Ipolecce B 00pa3oBaTENbHBIX YUPEKICHHUSIX O,
peanusyronmx —oOpa3oBaTellbHbIE MPOrpaMMbl  OOLIEro  O0pa3oBaHHUS U HMMEIOIIUX
rOCyIapCTBEHHYIO akkpeauTanuio Ha 2016/17 yueOHbIi rox"

6.  YueOnsiit mman MAOY «'umnasus» Ha 2016-2017 yueOHblIit rof.

7.  Ilporpammbel nmnsi  oOmieoOpa3oBaTEeNbHBIX  YUPEKIEHUH K  KOMIUIEKTY
yueOHUKOB JiuHMH «Pakypcy, co3maHHbIX moj pykoBojactBomM H.M. PomanoBoii. buonorwus.
5-9 kmaccel / coct. H.M. PomanoBa — Mocksa: «Pycckoe cioBo», 2013. [ [Ilporpamma
peamuzyetcs ¢ momoinsio yueOnuka: C.b. [lanmnos , H. PomanoBa A.W. Bnagumupckas, M.
b. XKemuyroBa « buonorus» 9 kmacc . YueOHUK BKIIOYEH B MEpeueHb y4eOHBIX W3IaHUN
pexomeHnayembix Munucrepcrsom ObpazoBanusi PO na 2016- 2017 yueOHblii rof.

buonoruss kak y4yeOHBIH mpeaMeT — HeOTbEeMJeMas COCTaBHas dYacThb
€CTECTBEHHOHAYYHOT0 00pa3oBaHUs Ha BceX CTymneHsx ooyuenus. Kypc Ouonorum 9 kmacca -
«OOmass OMOJIOTHS» BHOCHT OOJBINOH BKJIaJ B JOCTHXKEHHE IIeJiei 00Iiero obOpa3oBaHHs,
obecrieunBasi OCBOEHHE yUYaIMMHUCS OMONIOTMYECKUX 3HAHUH, pa3BUTHE MHTEIUIEKTYaJIbHBIX U
TBOPYECKHX CIOCOOHOCTEH, (OpMHpPOBAaHHME HAYYHOIO MHPOBO33PEHHUS] U IEHHOCTHBIX
opueHTauui. OTOOp cozepx aHus MPOBEIEH C yYETOM CHUCTEMHO — JESITeIbHOCTHOTO TTOJIX0/a, B
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COOTBETCTBUM C KOTOPBIM, y4alllMecss IOJDKHBI YCBOUTb 3HAHUS U YMEHHUs, 3HAUMMbIE IS
dbopmupoBaHus OWONOTHYECKMX 3HAHUM,  BOCTpEOOBAaHHBIE B KH3HU U TMPAKTHYECKOM
NesITeNbHOCTH. B cBA3M ¢ 3TUM 1OpU H3y4eHUH OMOJOrMM 0c000€ BHHUMAaHHE YAEICHO
COZIEPXKAHUIO, JIeKAIEMy B OCHOBE (OPMHUPOBAHUS COBPEMEHHOW €CTECTBEHHO - HAay4YHOMU
KapTUHBI MHDA. Oco0oe BHHMaHHE YIEJIEHO Pa3BUTHUIO JKOJIOTHYECKOW KYIbTYpHl Yy
MOJIOJIEKH. YUEOHBIH MpeIMeT OMOJIOTHSl CTaBUT LIEJIBIO MOATOTOBKY BBICOKOPA3BUTHIX JIHOJEH,
CIOCOOHBIX K AaKTUBHOM JEATENbHOCTH, pa3BUTHE MHIMBUIYaJIbHBIX CIIOCOOHOCTEH,
(dbopMupoBaHUE COBpPEMEHHOW KapTHHBI MHUpa B MHUPOBO33PEHMM ydaumxcs. Bemymmwe unen
Kypca Ouonoruu B 9 Kiacce — 3BOJIOLUS OPraHUYECKOrO MHUpa, B3aUMOCBSI3U CTPOEHHUS U

(YHKUIMH XKUBBIX OPraHU3MOB, OMOJIOTHYECKUX CUCTEM U IPUPOIHOMN Cpebl.

Onucanue Mecta yueOHOro npeaMera B y41eOHOM ILIaHe.

B coorBercTtBUM ¢ ydeOHBIM TJIaHOM Ha HM3y4YeHHE Kypca Ouwomormu B 9 Kiacce
BBIZIeTIEHO 68 yacoB (2 Jaca B HEIEIIO).

PesyabTarsl ocBOCHUs NpeaMeTa ( Kypca)

B pe3yabrare u3ydeHHus: OMOJOrHM [JOJIKHbI OBbITH IIOJyYeHbI CJEAYHOLIHE
pe3yabTarThl:

npeaMeTHbIe

3HATH/IIOHUMATh:

* IPU3HAKH OMOJIOrH4YeCKUX 00BEKTOB: )KUBBIX OPraHU3MOB; F€HOB U XPOMOCOM;
KJIETOK U OpPraHU3MOB PACTEHHH, KUBOTHBIX, IPUOOB M OaKTEepHil; MOMyIALUNA; SKOCUCTEM H
arposKocucTem; 6nocdepsl; pacTeHU, )KUBOTHBIX U TPUOOB CBOETO PETHOHA.

* CYIIHOCTH OMOJOrMYeCKMX MNMPOLeccoB: OOMEHA BEIIECTB M IMPEBpAICHUS SHEPTHH,
NUTaHUs, JbIXaHWs, BbIIEICHMs, TpaHCIOpPTAa BELIECTB, POCTA, pPa3BUTUSA, PA3MHOXKEHHUS,
HaCJIEAACTBEHHOCTH M M3MEHYMBOCTH,  PEryJsIIMM  JKU3HEIEATEIbHOCTH  OpPraHMu3Ma,
pa3apaxMMOCTH, KPYTOBOPOTa BEILECTB U IIPEBPALICHUS SHEPIUH B SKOCUCTEMAX;

yMeTb:
* 00BSACHATH: POJIb OMOIOrMH B POPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAyYHOM
KapTUHBI MUPA, B IPAKTUYECKON JEATEIbHOCTH JIIOAEH U caMOro Y4eHHUKa;

POACTBO, OOIIHOCTD MPOUCXOKICHHS U SBOJIIOLMIO PACTEHUH U )KMBOTHBIX (Ha IpUMepe
COIIOCTaBJIEHUS OTJEJbHBIX I'PYIMI); POJb PAa3JIMYHBIX OPraHU3MOB B JKU3HM YEIOBEKA M €ro
NEeSTeNbHOCTH; B3aUMOCBSI3U OPraHU3MOB U OKpPYKaroLel Cpebl;

POJIb OMOJIOTMYECKOTO pa3HO00pa3usi B COXpaHEHHH Onocdepbl; HEOOXOIUMOCTh 3aIIUTHI
OKpYXKaloIllled Cpelpl; POACTBO YEJIOBEKAa C MIICKONMTANOUIMMH KUBOTHBIMH, MECTO M POJIb

YCJIOBCKA B IIPUPOAC,



B3aMMOCBSI3U YEJIOBEKA M OKPYXAIOUIEH Cpeibl; 3aBUCMMOCTb 3J10POBbSl 4YEIOBEKa OT
COCTOSIHUS OKPYXaroleh cpeibl; TPUYUHBI HACIEICTBEHHOCTH M W3MEHUMBOCTH, MPOSIBICHUS
HACJICACTBEHHBIX 3a00/IeBaHUMI

* u3y4yarb OHOJIOTMYECKHE O0BeKThI M NPOLECChI: CTABUTh OMOJOTMYECKHE
9KCIIEPUMEHTBI, OIUCHIBATh W OOBSCHATH pE3yJbTaThl ONBITOB, HAOIIOJIATh 3a POCTOM U
pa3BUTHEM pACTEHUN W KUBOTHBIX, IMOBEJCHUEM >KUBOTHBIX, CE30HHBIMHU HM3MEHCHUSMH B
MPUPOJE; paccMaTpUBaTh Ha TOTOBBIX MHKpOIIpenapaTax H OINUCHIBATh OHOJOTHYECKHE
00BEKTHI;

* pacno3HaBaTh M ONMCHIBATh: Ha TaOJMIIaX OCHOBHBIE 4YaCTH M OPraHOUIBI
KJIETKU * BBISIBJASATh HM3MEHYMBOCTb OPTraHU3MOB, IPUCIIOCOOJIEHUS OPTaHU3MOB K Cpele
0OWTaHUs, TUIIBI B3aUMOJICH CTBHSI pa3HBIX BUIOB B KOCHUCTEME; 3

* CPaBHUBATDH OHOJIOTHYECKHE 00BEKTHI (KJIIETKH, TKAHH, OPTaHbl U CUCTEMbI OPTraHOB,
OpPraHU3MBbl, IPECTABUTENICH OT/IEIIbHBIX CUCTEMAaTUYECKUX TPYII) U JAeNaTh BHIBOABI HA OCHOBE
CpPaBHEHMUS;

s ompenessiTh NPHHAMJIEKHOCTh OHOJOTHYECKHX OOBEKTOB K  OINpPEICIICHHON
CHUCTEMATHYECKOM rpyrie (KiIacChupUKaIms);

* AaHAJIM3UPOBATH U OLEHMBATh BO3JeiicTBHE (AKTOPOB OKPYXKAIOIIEH CpEebl,
(hakTOpOB pUCKa HA 3I0POBHE YEIIOBEKA, MOCIEACTBUN JEATEILHOCTH YEJIOBEKa B HKOCHCTEMAX,
BJIMSIHUE €T0 IOCTYIIKOB Ha KUBBIE OPraHU3Mbl U IKOCUCTEMBI,

* IPOBOJAUTH CAMOCTOATEIbHBII MOUCK OMOJIOTHYecKO HH(pPOPMALIUN: HAXOIUTH
B TEKCTE YUCOHHUKA OTIUIUTEIbHBIC TPU3HAKU OCHOBHBIX CHCTEMAaTHUYECKUX TPYIIIT;

B OMOJIOTMYECKHUX CJIOBAPSAX M CIIPABOYHHUKAX — 3HAUYECHUE OMOJIOTHUECKIX TEPMUHOB;

B Pa3NUYHBIX HCTOYHHKAX — HEOOXOAMMYIO HH(OPMAIIHIO O )KUBBIX OpraHu3Max (B TOM
YHUCIIE C UCMOJIb30BAaHUEM UH(QOPMAIIMOHHBIX TEXHOJOTUH);

MeTanpeIMeTHbBIMH pe3yibTaTaMHd HU3yueHUs Kypca sBisercs (OpMHPOBaHUE

YHUBEPCAJIbHBIX yueOHBIX AciicTBui (YY)

PerynssituBabie YY/I:

CaMocTrosiTeIbHO OOHapyXUBaThb ydeOHYIO MpoOieMy, ONpeaensITh Lenb YyueOHOU
JeSITEIbHOCTU

BreiBurate Bepcuu pelieHus mpoOiieMbl, 0CO3HABATh KOHEUHBIM pe3yJbTar, BHIOMPAThH
CpEACTBA IOCTUKEHUS LIEJIH.

CocTaBnATh B TpyMNIe WK HHANBUAYAIBHO IJIAH PEeLIEHUS MPoOIeMbl

PabGotaTh 1O C€aMOCTOSITENILHO COCTABIEHHOMY IUIAHY, CBEpSAsACh C HUM U LENbIO
JeATebHOCTH, UCIIPABIISis OMIMOKH, UCIOJBb3Ysl CAMOCTOSTENIbHO MO00paHHbIe CPEACTBA (B TOM

yucie u UatepHer)



CB00OOIHO 1M0JIB30BATHCS BHIPAOOTAHHBIMU KPUTEPHSMU OLIEHKU U CAMOOLIEHKH, HUCXOAS
U3 1IeJI U UMEIOIUXCS KPUTEPUEB, Pa3iIMyasi pe3yJibTaT U CIIOCOOBI 1EHCTBUSL.

B xoze npexncTaBiieHus NpoeKTa 1aBaTh OLIEHKY €ro pe3yJibTaTaM.

[1nanupoBaTh CBOIO MHAUBUAYAIbHYIO 00Pa30BATEIbHYIO TPAEKTOPHUIO

YMeTh OLEHUTD CTENEHb YCHEIIHOCTH CBOSH MHANBHYyaIbHOM 00pa3oBaTeIbHOM

JeSITEIbHOCTU

IMo3naBarenbHbie YY/I:

AHanm3upoBaTh, CpPaBHUBATH, KJ1acCU PULIMPOBATH (DAKTHI U SIBICHUS.

JlaBaTh oOmnpezeleHue MOHATUSAM Ha OCHOBE H3YYEHHOIO Ha Ppa3JIMYHBIX IpeaIMeTax
yueOHOro MaTepuaia

OcCyniecTBIIATh JIOTHYECKYIO OIEPaldi0 YCTAaHOBIEHHS PONO-BUJOBBIX OTHOIIEHUN
Ocy11ecTBIATh JIOTHYECKYIO OIEPALIUIO IEPeX0/ia OT MOHATHS C MEHBIIUM 00BEMOM K MOHSTUIO
¢ 601pIIMM 00BbEMOM

[IpencraBnsaTh nH(opmaluio B BUje Ta0uLl, cXxeM, rpaduxkoB

BbIABIATE IPUUMHBI U CIEACTBUS IPOCTHIX SIBJICHUM.

Ocy1ecTBIATh CpaBHEHUE U KIACCH(UKAIMIO, CAMOCTOSTENILHO BBIOMpAst KPUTEPUU IS
yKa3aHHBIX JIOTMYECKUX OMepaluii; CTPOUTh KIACCU(UKALMIO HAa OCHOBE JUXOTOMUYECKOTO
neneHus (Ha OCHOBE OTPHUIIAHMUS).

CTpouTe JIOTMYECKOE PACCY)KJEHHUE, BKIIOYAIONIEE YCTAHOBIEHHUE IPUYUHHO-
CIICICTBEHHBIX CBS3EM.

Co3naBaTh cXeMaTHYECKHE MOJETH C BBIJEICHHEM CYIIECTBEHHBIX XapaKTepuCTUK
00BeKTa.

YMeTh omnpenensiTh BO3MOXKHBIE MCTOYHHKM HEOOXOAMMBIX CBEACHUMN, INPOU3BOJIUTH
MIOUCK MH(OPMaLINY, aHAJIM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTD

IloHumass MO3ULMIO JpPyroro, pasiu4yath B €ro peyd: MHEHHe (TOYKy 3peHus),
0Ka3aTesbCTBO (apryMeHThl), (JaKThl; TUIIOTE3bl, AKCUOMBI, T€OPHH. JlJIs1 3TOr0 caMOCTOATEIbHO
UCIOJb30BaTh PA3IMYHBIE BHJbI UTEHHUS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHTEIBHOE,
IIOMCKOBOE), IPUEMBI CIIYLIaHUS

CamomMmy co31aBaTh UCTOYHUKHM MH(GOPMALUU PA3HOTO THUIIA U AJSL Pa3HBIX ayAUTOPHH,
CcOOJIFONaTh

MH(OPMALIMOHHYIO TUTHEHY U ITPpaBUJIa MHPOPMALIMOHHONW 6€30MacHOCTH.

YMeTh HCNONb30BaTh KOMIIBIOTEPHBIE W KOMMYHHUKAIMOHHBIE TEXHOJOTHMU Kak
UHCTPYMEHT JUISl JIOCTMD)KEHUS CBOMX Lieled. YMeTb BbIOMpaTh aJIeKBaTHBIE 3ajaue
UHCTPYMEHTAIIbHBIE IPOIPAMMHO -allllapaTHbIE CPEACTBA U CEPBUCHI

KommynukatuBusbie YY /1!



CaMOCTOSITEIbHO OPraHuW30BbIBaTh Yy4eOHOE B3aMMOJCWCTBHE B Tpymie (OmpenensiTh
o0IIre 1eu, pacpeaesTh PO, J0rOBAPUBATHCS APYT C APYTOM H T.1.).

OTtcTamBaTh CBOIO TOUYKY 3pEHUS, TPUBOIUTH apTyMEHTHI, MOJATBEPKAast NX (pakTamu

B nuckyccun ymeTs BEIIBUHYTh KOHTPAPTYMEHTHI, Iepedpa3upoBaTh CBOK MBICIIb

Y4uThbCs KPUTUYHO OTHOCHUTCS K CBOEMY MHEHHUIO, MPU3HABATH OMIMOOYHOCTH CBOETO
MHEHUS (€CIM OHO TaKOBOE) U KOPPEKTUPOBATH €rO.

Vmeth B3ITIAHYTh Ha CHUTyallUIO C HHOH MO3MIHUU U JO0roBapuBaThCA C JIOAbBMU C HHOM

HO3UIMEN
JUYHOCTHBIC
° MIPE/ICTaBICHUE O MHOTO0Opa3uH >KM3HU U CIOKHBIX B3aMMOCBS3iX B Ouocdepe,

IIO3BOJIAIOIICC BLIpa6aTBIBaTB OCO3HAHHYKO W OCMBICJICHHYIO IIO3UIIMIO B OTHOLICHHUU
OMOIOrMYECKUX npoueccoB U HBHCHHﬁ, CBOCI0 MECTa B MUPE;
L4 IMIOHMMAHUC YHHUKAJIBbHOCTH M YA3BUMOCTH JXH3HHW KaK IIPpUPOAHOIO ABJICHUA,

OCO3HAHUC HCHHOCTHU JKU3HHU YCJIIOBCKA U JIPYTI'UX )KUBLIX CYIICCTB 36MJ’II/I;

J YCTaHOBKA Ha 3/I0POBBIN 00pa3 KU3HHU;
J YBaXXUTEIBHOE OTHOIICHUE K MUPOBOM M OT€YECTBCHHON HAYKE;
J CIIOCOOHOCTh MPOJOJKATh H3y4YeHHE OMOJIOTMH, OCYILECTBISS CO3HATENbHBIM

BBIOOp CBOEH MHIMBUYaJIbHOW TPAEKTOPHH YUEHUS.

Coaepsxkanue nporpaMmsl

I'naBa 1. MHoroo6pa3ue Mmupa ;kuBoii NpupoasI (2 4)

Kakue ypoBHM oOpraHM3anuud >KMBOM MaTe€pUM M3BECTHBI; YTO MOXHO CUYUTATh
OMOJIOrMUECKOM CHUCTEMOM; KaKie CBOMCTBA MPUCYIIHU KUBBIM (OMOJI0rMYECKUM) CHCTEMAM.

OcCHOBHBIE TMOHATHUS: YPOBHM OpraHM3allMyd JKUBOM MATEpUU: MOJIEKYJISPHBIH,
KJIETOYHBIH, TKaHEBbI,  OpPraHHbIA,  OpPraHU3MEHHBIM,  NOMYJISLMOHHO-BUIOBOM,
OMOreOIeHOTUYECKHU, OMOCEpHBIN; OMOIOTHYECKasi CHCTEMa; CBOWCTBA JKHBBIX CHCTEM:
obMeH BEILECTB, CaMOBOCIIPOM3BEACHUE, HACIEICTBEHHOCTb, U3MEHUYMBOCTb, POCT U

pa3BUTHE, Pa3APaAKUMOCTh, JUCKPETHOCTh, PUTMUYHOCTh, JHEPrO3aBUCUMOCTb.

I'naBa 2. XumMun4eckasi opranu3anusi KJieTku (4 1)

Kakne xumnueckue 3j1eMeHTEI BXOAAT B COCTaB KJICTOK, KaK UX KJIaCCI/I(bPIHpr}OT; Kakue
BEIIIECTBA BXOAT B COCTAB KJIETOK, KAKOBO UX CTPOCHHE U 3HAUCHHUE.

OCHOBHBIG IIOHATHUA: HCOPTraHNYCCKUC BeEIIeCTBA: BOAa, MHHCPAJIBbHBIC COJIN,

OpraHU4CCKUEC BCIICCTBA: YIJICBOJbI, JIMUIIUIBI, 6€J'IKI/I, HYKJIICMHOBBIC KHUCJIOTHI, 6Y(1)epHOCTI);
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HOJMMEpP, MOHOMEp; AaMHMHOKHCIOTA; AEHATypalus,  peHaTypauus;  CTPYKTypbl  Oenka:
NepBUYHAs, BTOpWUYHAS, TpeTHuHas (Tno0yna), 4eTBepTUYHas;

¢byaknuun  Oenmka: CTpOHWTENbHAs, KaTaJUTUYECKas, JBUTATeJbHAas, TpPaHCIOPTHAS,
3alMTHAs, SHEPreTUUecKas; YrJeBOJbl: MOHOCAXapHbl, OJIMTOCAXapUIbl, IOJIHCAXaPUIbI;

munuasl; HykienHoBblie kuciotsl (JJHK, PHK); kommiemMmenTapHOCTS.

I'naBa 3. Ctpoenue n pyHkuum kjaeTok (7 4)

KakoBo cTpoeHHE NMPOKAPHOTHUYECKOW M IYKAPUOTHYECKOW KIIETKH; B YEM OCHOBHBIC
OTJINYHS PACTUTEIILHON M JKUBOTHOW KIIETKM; Kakve (DyHKIHMH BBIMOJNHSAIOT OPraHOUIBI KJIETOK,
9YeM OHHM OTJIMYAIOTCS OT BKIIIOYEHHI; KaK MPOTEKAET MPOLECC JIEIEHUSI COMAaTUYECKUX KIIETOK;
KaKOBbl OCHOBHBIE IIOJIOKEHHMSI KIJIETOYHOM TeopuM; Kakas ¢opMa >KM3HM Ha3bIBaeTCs
HEKJIETOYHOM.

OCHOBHBIC  TOHATHS:  TPOKAPHOTHI;  JyKapuoOThl, (opMbl  OakTepuid:  KOKKH,
Oanmbl, BHUOPUOHBI, COMPHILUIBI;, CKOIUIGHHS OaKTepwil: TUIUIOKOKKH, CTPENTOKOKKH,
cTa(hUIOKOKKHY; CIIOpooOpa3OBaHUE; LUTOIUIa3MaTHYeCcKass MeMOpaHa; LMTOIIA3Ma;
OpraHOW/bl: 3HAOIUIA3MAaTHYECKast CeTh, KOMIUIEKC [ OJbKH, MHUTOXOHIPHUU, PUOOCOMBI,
JHM30COMBI, KJIETOYHBIA IIEHTpP; BKIIOYCHUS; SAPO, SAPBIIIKO; SACPHBIA COK, XpOMAaTHH;
KapHOTHIT; TOMOJOTHMYHBIE XPOMOCOMBI; JUIUIOMTHBIA HAa0Op XPOMOCOM; TaIlUIOMIHBINA
HabOp XpPOMOCOM; IKM3HEHHBIH IMKJI KJIETKH; MHUTOTHUECKHH IUKI KIETKH; HHTepdasa;
¢da3pl  muTO3a: mpodaza, Meradasa, aHadasza, Termodasa; KICTOUHAS TEOPHUS; HECKICTOUHBIC
(bopMBbI KU3HU: BUPYCHI U OakTeprodaru; Karcuni.

I'naBa 4. O0MeH BelecTB 1 NpeoOpa3oBaHue JHEPIruN B KJieTke (4 1)

KakoBbl CymIecTBEHHbIE MPU3HAKK IUIACTUYECKOTO M HHEPreTHYECKOro OOMEHOB,
MPOTEKAIOINX B KJIETKAaX; KAK B3aMMOCBS3aHBI IIACTUYECKUH M OSHEPreTHUEeCKUid OOMEHHBI,
KaK IpoTeKaeT mpouecc (HOTOCHHTE3a B PACTUTENBHOM KIIETKE; KaKOBO INI00aJIbHOE 3HaUCHUE
BO3JyIIHOI'O0 MUTaHUA pacTeHui. OCHOBHBIE HOHATHSA: IJIACTUYECKUI oOMeH
(accummmsiumsi); OuocuHTe3  Oenka:  TPAHCKPUIILUSA, TPAHCISLMS; SHEPreTU4ecKuii oOMeH
(nuccummisauus);  AT®  (apeHosuHTpudochopHas  KUCIOTa);  ITalbl SHEPreTHUYECKOIrO
oOMeHa: MOATOTOBUTEIbHBIN, 0ECKUCIOPOIHOE paclueruieHue (TIMKOIN3), KHCIOPOAHOE

pacuieruieHue  (IbIXaHWE);  TUIBI  MHTAHWS:  aBTOTPOQHBIA  (HOTOTPOPHHBIH,

XeMOTpPO(hHBII), reTepoTpOodHBIN; HOTOCUHTE3; XEMOCHUHTES.

I'maBa S. Pa3MHoOkeHMe U MHAUBHUAYAJbHOE Pa3BUTHE OPraHu3MoB (6 1)
Kakue cymecTBylOT THNBI pa3MHOXKEHHs; 4eM O€croyioe PasMHOKEHHE OTIMYAETCS

OT IIOJIOBOIO, Kak O6paSYIOTC$I IMOJIOBBIC KJICTKHU; KaK IIPOTCKACT IIPOUECCC ICICHUA
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MOJIOBBIX KJIETOK; KakoBO 3HaueHHe JBOWHOrO  OIUIOJOTBOPEHHS IIBETKOBBIX PpAaCTCHHUIA,
Kakhe OJTambl BKIOYaeT B ce0s SMOPHOHAIBHOE Pa3BUTHE, KAKUE CYIICCTBYIOT THIIbI
MOCTAMOPHUOHAIILHOTO PAa3BUTHS; KAKOE 3HAYCHHUE HMMEET PA3BUTHE C IPEBPAIICHUCM.

OcHOBHBIE ~ TOHATHA:  Oecrojioe  pPa3MHOXKEHHE:  MHTOTHYECKOE  JICNICHHE,
copooOpa3oBaHue, TMOYKOBAHHE, BETeTAaTHBHOE pa3MHOXKEHHE (UepeHKaMH: CTe0JIeBBIMH,
JTUCTOBBIMH, KOPHEBBIMHU; KIYOHSIMH, YyCaMH, KOPHEBUIIAMH, ITyKOBHIIAMH, KOPHEBBIMH
KIIyOHSIMH); TaMETOreHEe3: OBOT€HE3, CIEepMAaTOreHe3; CTaJluu TaMeTOreHe3a:  Pa3MHOXKCHHE,
poct,  co3peBaHme  (Meii03),  (OpMHpOBaHWE  TOJIOBBIX  KJIIETOK; OIUIOJOTBOPEHUE:
Hapy)XHO€, BHYTPCHHEE; 3WUr0Ta; JBOWHOE OIUIOJIOTBOPEHUE IIBETKOBBIX  PACTCHHIA,
SHIOCHEPM; dTambl 3MOPHOHATBHOIO pA3BHTUSA: JAPOOJICHHE, TaCTPYJSIMS, OPraHOTreHE3;
0JIaCTOMEPHI;

CTQJMM PA3BUTHS 3apojpllia: OJlacTysa, racrpyia, HeWpylsa; 3apOJbIIIEBbIC JHCTKHU:
9KTOZEpPMa, FHTOIEPMA,

Me30/iepMa; OMOpHOHANbHAS WHIYKIWS, THIBI ITOCTIMOPHOHAIBHOTO PAa3BUTHS:
npsimoe, HemnpsmMoe (¢ MeTaMop(do30M);  TUIBI POCTA: ONPEIEICHHBINA, HEONPEICICHHBIN;

(bakTophl cpelbl; TOMEOCTa3; CTpecc; perenepanus: GU3noIOruuecKas, pernapaTuBHasl.

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

Yto W3y4aeT  TIEHETHKA, OCHOBHBI€  MOHSTHSI HAYyKU; B yeM CyThb
TUOPUIOIOTMYECKOT0 METO0JIa HM3YyYCHHUS HACICACTBEHHOCTH; KaKHWe 3aKOHBI OBLUIH OTKPBITHI
I'. Mengenem m T. MopranoM; Kakoe 3HAU€HHWE HMEET F€HETHKA JJI1 HApOJAHOIO XO3SMCTBA.
OcCHOBHBIE TIOHSTUS: TCHETHKA, HACICICTBEHHOCTh, HW3MCHUHMBOCTH, I'CHBI: JOMHHAHTHBIC,
pELECCUBHBIE;

aJUlelbHBIE TEHBI; TEHOTHN, (EHOTHUI; TMPU3HAK; CBOMCTBO; THOPUIOIOTHUECKHI
METOJl W3YYEHHUsS HACJIEICTBEHHOCTH; TUOPUIU3ALINS; ruopu; MOHOTHOPUTHOE
CKPEIIMBAaHUE; TOMO3UTOTHOCTh, F€TEPO3UTOTHOCTh; 3aKOH JIOMUHUPOBAHUS, 3aKOH
pacuIeIIeHns; 3aKOH YHCTOThI TaMeT; CKpEeUIMBaHUE: AUTHOPUIAHOE, MOIUTUOPHIHOE; 3aKOH
HE3aBUCUMOT0 HACJIEOBAHUs; aHAM3UPYIOIIEe CKPEIMBaHNe; 3aKOH MopraHa (CIEmIEHHOTo
HacClIeJIOBaHMs); TpylIa CUEIJICHUS; KPOCCUHIOBEP; MOPraHHaa; B3aUMOJCHCTBHE T'€HOB;
KJIETKH: COMAaTUYECKHE, IIOJIOBBIE; XPOMOCOMBI: ayTOCOMBI, MOJIOBbIE, KAPUOTHIIL;
HacJEeNOBAaHHWE CIEIUIEGHHOE C  MOJIOM;  JaJdbTOHWU3M;  TreMO(UIHs;  W3MEHUYHUBOCTH:
HEHacJIeICTBeHHas (MoauduKaloHHas), HACIeACTBeHHAs: (KOMOMHATUBHAs M MYTallMOHHA);

HOpMa peaklMu; MyTareHsbl.

I'naBa 7. Cenexknus (4 4)



Uro Takoe ceneKuus, KaKOBO 3HAUEHUE CENEeKIUHU; KaKUMU METOJAMM IOJb3YIOTCS
CEJIEKI[MOHEPBI; Kakue pe3yiabTaThl JOCTUTHYTBI B O0JACTH CEJEKUIUH; KaK MOXKHO
0XapaKTEepU30BaTh COBPEMEHHBIN 3Tan cenekuru. OCHOBHbIE TMOHATHS: CEIEKUHUs; IOopoja,
COpT, IITaMM; METOJbI CEJeKIUU: OTOOp (MacCcOBBIM, MHAUBUIYAIbHBIN), THOPUAN3ALUN
(BHYTpUBHIOBAS, OTJajieHHas); reTepo3uc (rubpuaHas CHUJa); UCKYCCTBEHHBIN
MyTareHes; [eHTPbl IPOUCXO0XKICHUS KYJIbTYPHBIX PACTEHU; 3aKOH TOMOJIOTUYECKUX PSAJIOB

HACJENCTBEHHOW W3MEHYMBOCTH;, OWOTEXHOJIOTHS; TCHHAas WHXXCHEPHUs, KJIETOUYHAsS
WH)KEHEPHsI; BOCTUTaHUE THOPUIOB; METOJl MEHTOPA; OT/JAJICHHAST THOPUIU3AIIHS.

I'nasa 8. IBoawuus oprannveckoro mupa (13 4)

Kak pa3BuBanuch SBOJIIONMOHHBIE IIPEACTABICHHS; B YEM CyThb HBOJIOLMOHHON
teopun K.b. Jlamapka; B uem cyThb 3BoOIMOHHONW Teopuu Y. JlapBHHA; KakoOBbl TJIaBHbIE
JIBUKYIIME CHUJIBI ABOJIIOLMU; KAaKOBBI HAPABJICHHUs] OWOJIOTMYECKOl 3BOMIOIHMH; YTO TaKOe
BUJ M KAaKOBbl €r0 OCHOBHBIE KPUTEPUHU; YTO TAaKOE MONYJISALUMUS U IOYEMY €€ CUUTAIOT
EIMHUIICH 3BOJIONNH; KaK BO3HUKAIOT MPHUCIOCOOJIEHHUS OPraHU3MOB B MPOIIECCE IBOIIOINH;
NOYeMYy TPHUCIOCOOJICHHOCTH OPraHU3MOB HOCSAT OTHOCHTENbHBIH XapakTep. (OCHOBHBIE
MOHATHS: KPEAlMOHU3M; CUCTEMAaTHKa; CHUCTEMa >KUBOM IMPUPOJbI; SBOJIOLMOHHAS TEOpUS;

3aKOH  YIpaXXHEHHST U HEYNPaXXHEHUs  OpPraHoB;  3aKOH HacIeq0BaHUs
0J1aronpuoOpEeTEHHBIX MPU3HAKOB;

NPEANOCHUIKH BO3HUKHOBEHHS JapBUHU3MA; HWCKYCCTBEHHBIH OTOOP: METOAMYECKHN,
Oecco3HaTENbHBIN; €CTeCTBEHHBIH  0TOOp; Ooprba 3a  CymecTBOBaHHE: MEXKBHUIOBAs,
BHYTpPUBHOBas, ©Ooppba C HEOMarompusaTHbIMA (aKTOPaMH CPEAbl; BHUJ; KPUTECPHUHU
BHUJIA: MOp(]oTOTHUYECKU, TeHETUYECKUN, (PU3NOTOTHIECKUN, OMOXMMHUYECKUH,
OKOJIOTUYECKUH U TreorpadMvecKuii; apean; TONMYJSIUs; W3OJSIHs: TPOCTPAaHCTBEHHAS,
penpoaykTuBHas;  (GaKTOpPhl  SBOJIOLMM:  HACICICTBEHHAsT  WU3MEHYUBOCTD,

MOIMYJIALMOHHBIE BOJHBI, M30JsUs (Teorpaduyeckasi, dKoJoruveckas); Apeid TreHOoB;

€CTECTBEHHBI OTOOp: NBIKYIIMK, CTaOWIM3HPYIOLIMHA; ajantainuu:  MopQoJIorHuecKue,

MOBEJIEHYECKHE, (PU3UOJIIOTUYECKUE; TOKPOBUTEILCTBEHHAS OKpacka: CKpBIBAIOILAS,
IIPEIOCTEPEraroIas; MaCKHpPOBKa; MUMUKPUS; OTHOCHUTEIbHBIN XapakTep
MPUCIIOCOOJIEHHOCTEW;  MUKPOIBONIONHMS,  MAaKpOIBOIIONMS;  OMOIOTHMYECKUIl Tporpecc,
OMONOTMYeCKUi  perpecc;  HAmpaBlIeHHWs  MPOrPECCHUBHONM  HBOMONHMH:  apomMop(do3,

UauoaanTanys, oOIas AereHepanus; Crelnain3aus; JUBEPreHIns; TOMOJIOTHYHbBIE OPTaHbI;
KOHBEPI'CHIIUS; aHAJOTUYHBIE OPraHbl, PYIAUMEHTBHI; aTaBU3MBbI; MPOMEXKYTOUHBIE (DOPMBI,
(dunoreHeTHYeCcKUe  pAABI;,  OMOTCHETHYECKHH 3aKOH; 3aKOH 3apOJIBIIICBOTO CXOJCTBA;

HEOOpaTUMOCTh IBOJTIOIUH.



I'naBa 9. Bo3HuKHOBeHMe U pa3BUTHE KM3HU Ha 3emuie (8 1)

KakoBbl coBpeMeHHbIE MNPEACTaBICHHS O BO3HUKHOBEHUHM KHM3HH Ha 3eMiie; B YeM
CyTb XHMHYECKOW DBOJIIOIMHM, OHOJIOTMYECKONM HBOJIONMM;, KaK BO3HUKIA  TIEPBBIC
OJIHOKJIETOYHBIE OpPraHu3Mbl; B KAaKUX HANpPABJICHUSAX IUIO Pa3BUTUE OPraHUYECKOrO0 MHPA;
KaKue JTanbl BBIACIAIOT B PAa3BUTUM MHpPA PACTEHUW M KHUBOTHBIX; Kakue KpYITHbIE
apoMopd03bl MPOMCXOAMIA B TPOIECCE DJBOJIOIHMH, KaK COBPEMEHHAas aHTPOMOJIOTHS
MPEACTABIET MUCTOPUI0 BO3HMKHOBEHUS TIPEAKOB YEIOBEKa, KaKHE€ OCHOBHBIEC ATallbl

OBOIIOOWH YCIIOBCKA BBIACIKIOT Y4YCHBIC; B YCM CYTb IIOHATHUA ((6I/IOCOI_[I/IaJ'IBHa$[ nmpupoaa

YEJI0BEKAY.

OcHoBHbIE TTOHSITHS: XUMHYECKaAsI SBOJIIOLIUS; KOallepBaThl;
Oouonoruyeckas 3BOJIIOLMA; IEOXPOHOJIOTMYECKas IIKana; »Jpbl:  apxelckas 9pa,
NpOTEepPO30icKasi 3pa, TaJeo30McKas dpa; TEepUOIbl: KeMOpPHIiCKU, OPAOBUKCKUH,

CWJIypUHCKUN,  JEBOHCKHI, KaMEHHOYTOJIbHBIM, MEepMCKUN;  pUHUODUTHI, CUIOPUTHL;
crerouedanbl; KOTHJIO3aBpbl; aHTponoiorus; Buja YenoBek pasymHbii, orpsa [Ipumartsr
IPUCIIOCOOJIEHHS K APEBECHOMY 00pa3y KH3HH: XBaTaTelbHAsi KOHEUHOCTh, KIFOUULIbl, KPYTJIbIHA
IJIEYEBON CyCTaB, YIUIOLIEHHAsT B CHUHHO-OPIOIIHOM HAIpaBJIEHUU TIpyJHas KJIETKa,
OMHOKYJIIpHOE 3pEHHE; AaBCTPAJIONUTEKH; NPAMOXOXKAEHHE; UYeraoBek yMenblid; TpPYyA;
JIpeBHEHIME JIOAN (apXaHTPOIbI): CHHAHTPOI, MUTEKAHTPOI, TeHIeIbOepPrCKUil  UYEeOBEK;
IpeBHUE JIOAM  (MAJICOAHTPOIbI) —  HEAHJEPTaJblibl; IIEPBHIE COBPEMEHHbBIE  JIIOAU
(HeoaHTpoOMbI) — KPOMAHBOHLIBI, pachl: €BPONEOUJHAS, MOHIOJOMJAHAs, HETPOUJHAS;

6I/IOCOIII/IaJ'II)Ha$I nmpupoaa 4CjI0oBCKa.

I'masa 10. OcHoBbl 3x0y10THH (13 1)

Kak xapakTtepusyrorcss cpeabl OOWTaHMS; Kakue (PakTOpbl Cpeabl Ha3bIBAIOTCS
9KOJIOTUYECKUMH, KaKOe BIIMSHUE OKa3bIBAIOT 3TU (DAaKTOpPbl Ha >KUBBIE OPraHU3MBI; Kak
OpraHu3Mbl MPUCTIOCAOINBAIOTCA K JEHCTBHIO PAa3MUYHBIX HKOJOTHYECKUX (PAKTOpPOB; Kakue
B3aMMOOTHOLICHWA CKJIAAbIBAIOTCA MCKAY KOMIIOHCHTAMMA JKUBOH M HEXHUBOU npupoasl B
OKOCHUCTEMAX, Ha KaKUE€ I'PYIIIbI ACIATCA OPraHu3Mbl B 3aBUCUMOCTU OT POJIM B KPYTIOBOPOTE
BEIECTB; KaKhe 3aKOHOMEPHOCTH (DYHKIMOHHUPOBAHUS M COCTaBa MPUPOJIHBIX 3KOCHUCTEM

IIO3BOJIKOT UM IOAACPKHUBATH JUHAMHUYCCKOC PAaBHOBCCHUC, II0OUEMY IMPOUCXOAUT
CMEHa JKOCHUCTEM; YTO OTPa)KaloT HSKOJOrMYEeCKHE MHpaMUAbl; 4YTO Takoe Ouocdepa u
KaKoBbl €€ TpaHMIIbl; Kakue (YHKIHMM BBIOJHSAET XUBOE BELIECTBO B Ouocdepe; Kak
HUCTOPHUYCCKHN CKJIAJbIBAJIUCh B3aWMMOOTHOIOCHUA IIPpUPOABI M YCJIOBCKA, KakK MOXHO
XapakTepu3oBaTb MX  COBPEMEHHBIM  JTam; Kakue  CYLIECTBYIOT IYTH  PELICHUS

OKOJIOTMYCCKUX HpO6J’ICM.
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OCHOBHBIE TIOHATHUS: SKOJOTHS; IKOJIOTHUYecKue (pakTopbl: abMoTHUecKue, OUOTUYECKUE
Y aHTPOIIOT CHHBIE,

30Ha  ONTHMYMA, npefensl  BBIHOCIHBOCTH; JMara3oH  BBIHOCIUBOCTH;
orpaHnyuBarolmii  ¢pakTop; abuoruueckue  (GakTOpsl  cpeAbl:  TEMIEepaTypa,  CBET,
BIIQXKHOCTh; JKMBOTHBIC TEIJIOKPOBHBIE U XOJOJHOKPOBHBIC; TEPMOPETYISIUS; pPaCTEHUS
TEHEBBIHOCJIIMBBIE W CBETONIOOWBBIC;  (POTONMEPUOIU3M; OMOTHYECKHE (PAKTOPBI CPEIbI:
cuMOM03  (HaxJICOHWYECTBO, KBAPTHUPAHCTBO), AHTUOMO3  (XUIIHUYECTBO, Mapa3svTU3M,
KOHKYpPEHIIMS); MHUKOpH3a; THE3I0BOM Mapa3uTui3M; OuOIEeHO03 (coo0IiecTBO): (HUTOLEHO3,
30011€HO3; OHOTOM; HSKOCHUCTEMa;, OWOreoleHo3; BHJOBOE pa3HooOpa3ue, TIIOTHOCTh
TIOITY JISIIIHH;

cpenoobpasyronie  BHUABI;  SPYCHOCTb,  JIMCTOBass ~ MO3aWKa;  NPOIYLEHTHI,
KOHCYMEHTBI, DEIYyLIEHThI; KpyrOBOPOT BELIECTB M OSHEpruu; Tpoduueckue  (IUIIEBHIE)
CBsI3M; TPOQUYECKHE YpPOBHU; IENU IHTAHUS;, CETH MUTAHHS, MPABUIO OSKOJIOTHYECKON
MUPAaMUIbI, TUPAMUABI: YUCICHHOCTH, OWOMAaCCHl, SHEPrHH; TUHAMUYECKOE paBHOBECHE;
3penas dKOCHCTeMa, MOJOJasi HKOCHCTEMa; CMEHAa DJKOCHCTEM; pPa3HOO0Opaszue 3KOCHUCTEM;
arporieHo3; OWOJIOrHYECKUE CHOCOObI OOphOBI C BPEIUTEISAMU CEJIBCKOTO XO3SIHCTBa;

9KOJIOTMYECKHE  HapylieHus,; Treocdepbl  IUaHeTel:  JmTocdepa, armocdepa,

ruapochepa, Ouocdepa; BemectBo Ouocdepsl: XKHBOe, OHOreHHOE, OMOKOCHOE, KOCHOE;

GyHKOMHM KUBOTO BemlecTBa Ouochepsl: dHepreTudyeckas,  rasoBas,  OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHAS,  KOHIICHTPAIIMOHHAs;  MAaJeoJIUT;  HEONUT, Hoochepa; MPUPOTHBIC
pecypchl:  Heucuepmaemble,  Hcueprnaemble  (BO30OHOBIsieMble,  HEBO300HOBJIIEMBIEC);

OTpUIIATEIBPHOEC BIIMSHHE 4YEJOBEKAa Ha JKUBOTHBIM W PACTHTENIBHBIA MHUP: TIPIMOE,
KOCBEHHOE; KHCJIOTHBIE JOXKIW; MapHUKOBBIM 3 (PEKT; UCTOLIEHHE O030HOBOr'O CJIOS; CMOT;
repepacxo/1 BObI; 3arps3HEHUE MIPECHBIX BOJI; MCTOIICHHUE MOYBLI; 3p03us (BOJHAs, BETPOBas);
paZvoaKTHUBHOE 3arpsi3HeHue; npeneinbHo gomyctumble KoHUeHTparuu  (IIJK);  ounctHbie
COOPY)KEHHUsI;  TEXHOJOTMH  3aMKHYTOTO  IIMKJa;  O€30TXOAHBIE U MaJlOOTXOJHBIE
TEXHOJIOTUM;, KOMIUJIEKCHOE HCIOJIb30BAHME PECYpPCOB; JIECOHACAXKACHUS; 3aMOBEIHUKU;

3aKa3HHKH.

11



IToypouHoe mjIaHMpOBaHUE YPOKOB OMOJIOrUM 9 Kjacc

Ne /lara npoBeaeHust Tema ypoka
ypoka
I'maBa 1. MHoroo0pa3ue Mupa ’KuBOM NpUPOAbI (2 4)

1 YpoBHU OpraHuzaiuy KUBOW MaTepUHU

2 CpoiictBa xuBbIX cucteM. JI/p Ne 1 « Habmonenue
TPOIMU3MOB M TaKCHCOB Ha >KUBBIX 00BEKTAX)

I'naBa 2. XuMnueckasi opranuzanus KjieTtku (4 4)

3 Heoprannueckue BeliecTBa KJIETKH, BXOISAILIUE B COCTaB
KJIETKHU.

4 Crpoenne u ¢yHkuuu OenkoB kietku. JI/p  Ne2 «
HabGuroienue siBjeHus AeHaTypaLum

5 VYrieBonbl U UKl B KU3HEAECATEIbHOCTH KIETKU

6 Hyxkneunoeie kucinotel, AT® kieTku

I'maa 3. Ctpoenue u pyHKuUH KJIeTOK (7 4)

7 IIpokapuotnyeckas KieTka

8 Oykapuornueckass kinerka. JI/p Ne 3 « HaGmonenue siBneHuit
IJ1a3MOJIM3a U JEIUIa3MOJIN3a B )KUBBIX KIETKAX»

9 Anpo

10 Henenue kierok. JI/p Ne 4 « HaGmonenne mMuTo3a B KIETKax
KOpEILKa JTyKa»

11 Knerounas reopust cTpoeHUs] OpPraHU3MOB.

12 Hexnerounsle pOpMBI JKU3HU- BUPYCHI

13 [ToBTOpenue no teme « CtpoeHrne U QYHKIUHU KIETOK»

I'maBa 4. O0MeH BelecTB U Npeodpa3oBaHue JHEPruM B KieTkKe (4 4)

14 [Tnactuueckuit oOMeH

15 DHepreTuyeckuii 00MeH

16 OC00OEHHOCTH MJIACTUYECKOI0 OOMEHA B PACTUTENIBHOM KIIETKe

17 [loBTOpenue mo Teme « OOMEH BelecTB W Mpeodpa3zoBaHUE

OHECPIruu B KIICTKE)

I'maBa 5. PasMHOKeHHe M MHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MoOB (6 1)
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18 Tunsl pazmHoxenus. beconoe pasmuoxenue.JI/pNeS «
Crioco6b1 6€cI00ro pa3sMHOKEHUS»

19 [TonoBoe pazMHO)XEHUE

20 [TonoBoe pazmuoxkenue. JI/p Ne6 « CTpoeHue MONOBBIX KIETOK
MTO3BOHOYHBIX)

21 OrnonoTBOpeHme

22 OMOpPUOHANBHBIN U TOCTAMOPU OHAIILHBIN TTEPHOABI PA3BUTHSL.

23 Pa3zBuTHEe opraHn3MoB U OKpy’Karomias cpeaa

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

24 OcHOBHbBIE TIOHSATHS TEHETHKU. [MOPUIOTOTHYECKUI METOoA
W3YyYEHUs HACJIEICTBEHHOCTH

25 3akonbl Menaens. MoHoruopuaHoe CKpenBaHue

26 [Momurubpunnoe m aUruOpuaHOE CKpemmBaHue. TpeTuit
3aK0H MeHaens

27 CLeIUIeHHOE HaclIeq0BaHUE I'€HOB

28 BsaumogeiictBue renoB JI/p Ne7 Pemenue reneTnueckux 3auay

29 I'eneruka mnona. HacnemoBanwe MpPHU3HAKOB, CIEMJIEHHBIX C
TIOJIOM.

30 N3MeHuYnBOCTb.

I'naBa 7. Cenexkuus (4 4)

31 Mertonsr cenekuuu. JI/p Ne 8 « M3ydyeHue pe3ynbTaToB
HCKYCCTBEHHOT 0 0TOOpa Ha MPUMEPE COPTOB KAITYCTh»

32 LleHTpbl MHOroo6pasvsa M NPOUCXOMKAEHWUA  KY/bTYPHbIX
pacTeHuit. 3aKOH  FOMOJIOTMYECKMX  PALOB  HACNeACTBEHHOM
nsmeHunsoctn H.1N.Basnnosa

33 Cenexiusi MUKPOOPTaHU3MOB

34 OCHOBHBIE HaIIpaBJIEHUSI COBPEMEHHON CENEKIINU

I'maBa 8. JBoJronus oprannyeckoro mupa (13 4)

35 Pa3zButne 6uosioruu B 10AapBUHOBCKUN TTEPHO/I.

36 OpomouunonHas Teopus Kanna batucra Jlamapka

37 [TpenmochIKK BO3HUKHOBEHHUS TaPBHHU3MA

38 Yuenue Y.JlapBuHa 00 HCKYCCTBEHHOM OTOOpE

39 Yuenue Y.JlapBruHa 0 €CTECTBEHHOM OTOOpE

40 Bun. Kpurepuu u crpykrypa Buma. JI/p Ne 9 « Uzyuenue
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MOP(}OIOTHYECKOT0 KPUTEPUS BUAA»

41 @aKTOpbl 3BOIIOLNHA

42 @DopMBI €CTECTBEHHOTO OTOOpA

43 [IpucnocobaeHHOCTh —  PEe3yJNbTaT  B3aUMOJICUCTBHS
(hakTOpPOB IBOIIOIIUU

44 ['naBHBIE HaIlpaBJICHUS somonnu. JI/p Nel0 «
Omnpenenenne apoMopp030B U UANOATANTALNN y PACTCHUI»

45 JlokazaTenbCcTBa 3BOIIOIMUA OPraHUYECKOTO MHUpa

46 [loKka3aTtenbcTBa 3BONIOLMM OPraHUYECKOro MUpPa

47 [loBTOpeHne mno TeMe « OBOMIOIUS  OPraHUYECKOro
MUDPaY.

I'naBa 9. Bo3dHukHoBeHHe U pa3BUTHe KU3HU Ha 3emiie (8 1)

48 CoBpemMeHHbIE TPECTaBICHUS O BO3ZHUKHOBEHUU KU3HU
Ha 3emJie.

49 PasButme xu3HM Ha 3emiie B ApXCHUCKYHD H
IIPOTEPO30MCKYIO IPBI.

50 Pa3Butue xu3Hu Ha 3emiie B Maj€030MCKYIO 3pYy.

51 Pa3Butne xu3HM Ha 3emsie B ME3030HCKYI0 U
KalHO30M CKYIO 3pBI.

52 [TonoxeHue yenoBeka B CUCTEME KUBOTHOT'O MHUPA.

53 OBomonuusl MpUMaToB

54 CTaauu SBOJIIOINH YeI0BeKa

55 [ToBTOpenue mo Teme: « BO3HUKHOBEHHME U DPa3BUTHE
KU3HHU Ha 3emiie»

I'naea 10. OcHoBbI 3x0J10TUH (13 4)

56 Okonoruueckue (HakTopbl

57 Abuotnueckue GpakTopbl CpeIbl

58 buotnueckue gaxtopbl cpenbl

50 CtpykTypa 3KOCHUCTEM

60 [Mumessie cBs3u. KpyroBopor BemiecTB U 3HEPrUHM B
skocucreMax. JI/p Ne 11» CocraBieHue memnei muTaHus»

61 [IpyurHBl yCTOMYMBOCTH M CMEHBI SKOCHUCTEM

62 ArporeHo3bl. BrimsHue uwenoBeka Ha 9dKocucTeMslJI/p
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Nel2  « CpaBHuTenbHas  XapaKTEpPUCTHKA OSKOCHUCTEM H

arpocucTeM»
63 Bbuocdepa. Ctpykrypa u dhyHkiuu ouocdepsl.
64 Ponpb xuBBIX OpraHu3MoB B Ouocgepe
65 Hcropust B3aMMOOTHOILIEHUH YeJIOBEKa C MPUPOIOH.
66 TTocnencTtBus  XO3SHWCTBEHHOCTh  JEATEIBHOCTH  JUIA
OKpY’KaroIEH Cpersl.
67 OxpaHa NpUPOIBl U palliOHATBHOE MPUPOJIOIOIb30BaHUE.
68 [ToBTOpenue no Teme « OCHOBBI IKOJIOTUN»
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