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QenepanpHas paboyass nporpamma 1o ydyeOHoMy mnpeamery «buomorus»
(yrmyOneHHBIH YpOBEHB) (MpeameTHas 00yacTh «ECcTecTBEHHO-HAYYHBIC TPEIMETHI)
(mamee COOTBETCTBEHHO — TMpoTrpaMMa [0 OHWOJIOTUH, OHOJIOTHS) BKIIOYACT
MOSICHUTENBHYIO 3aMIUCKY, CO/IepKaHue 00y4YeHUs!, TUTAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHUS
MpOrpaMMbl MO OHOJOTUH, TEMATUYECKOE IUIAHUPOBAHUE, MEpPEUYeHb (KOau(pUKATOP)
IpOBEpAEMbIX TpeOOBaHUN K pe3yJibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTesbHOMN
IPOrpaMMbl CPEAHET0 O0IIEro 00pa30BaHUs U SJIEMEHTOB COJIEPKaHUS IO OMOJIOTHH.

[losicHutenpHas 3amucka OTpakaeT OOIIUE LNy M 3aJadd M3yueHus: OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ H3YyUYCHHMIO 00Yy4aroluMUCH,
MECTO B CTPYKTyp€ Yy4eOHOIO IUIaHA, a TakKKe NOAXOAbl K OTOOpY COJep KaHMs,
K OIpEACNICHUIO IUIAHUPYEMBIX pe3yJIbTaTOB W K CTPYKType TEMaTHYECKOTO
IJIAHUPOBAHMUSL.

ConepxxaHue OOydeHHsS paCKpbIBA€T COJAEp)KAaTEIbHbIE JIMHUHM, KOTOpPbBIE
MpeayiaraloTcs JUisl 005A3aTeIbHOr0 M3YYeHHUs! B KaKIOM KJacce Ha YpPOBHE CPEIHEro
00111ero 00pa3oBaHus.

[InanupyemMble pe3yapTaThl OCBOEHUS MPOrpaMMbl MO OHOJOTHMU BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PE3yJbTaThl 32 BECh NEpUOJ] OOyYeHHUS Ha YPOBHE
cpenHero obmero o0pa3oBaHus, a TakKe MPEIMETHBIE TOCTHKEHUS 00ydarolerocs 3a
KaXX/IbIid 101 O0y4eHHUSI.

HOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma no OUoJIOTUM HA YPOBHE CPEIHETO 00IIero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe ®enepanmpHoro 3akona ot 29.12.2012 N 273-®3 «0O6 obpa3zoBanuu
B Poccuiickoii ®enepanuny, ®I'OC COO, Konuenuuu npenogaBaHus y4eOHOTO
npenmera «buosorus» U OCHOBHBIX TOJIOKEHUH (enepanbHON pabouel MporpaMMbl
BOCITUTAHUSI.

buonorust yrimyonennoro ypoHs msyuenus (10 — 11 kiacchl) SBISCTCS OJHUM
U3 KOMITIOHEHTOB NpeaMeTHo obnactu «EcTtecTBeHHO-HayuHbIe peaMeThy. CoriiacHo
nonoxenusiMm  OGI'OC  COO  npodusibHble  y4yeOHbIE MPEAMETHI, H3y4aeMble
Ha YIIIyOJICHHOM YPOBHE, SBJISIFOTCS criocoOoM auddepeHimanuy o0yueHrus Ha YPOBHE
CpemHero oOmiero oOpa3oBaHUS W TMPHU3BAHBI OOECMEYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOUIUM, CpPEAHUM OOIIMM, CPEIHUM MPO(PECCHOHANBHBIM U BBICIIUM
oOpaszoBanueM. B TO ke Bpemsi KaXKIblii U3 3TUX YYEOHBIX MPEAMETOB JIOJDKEH OBITh
OpPUEHTHUPOBAaH Ha TMPUOPUTETHOE pelIeHue O00pa30BATENbHbIX, BOCHHUTATEIBHbBIX
U pa3BUBAIOIIMX  3a/ay, CBS3aHHBIX C MnpodopueHTanrer  oOydarouuxcs
U CTUMYJIMPOBAHHWEM WHTEpeca K KOHKPETHOW 00JIACTH HAyYHOTO 3HAHUS, CBS3aHHOTO
¢ OuoJioruei, MeIMIIUHON, SKOJIOTUEH, TICUXO0JIOTHUEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo Ouwonoruu AaeT MPEACTABICHHE O IEIW W 3aJadax H3ydCHHs
yueOHoro npeamera «buonorus» Ha yriayOJeHHOM YpOBHE, ONpENENsieT 00s3aTelIbHOe
(MHBapMaHTHOE) NPEIMETHOE COJEp)KaHHE, €ro CTPYKTypUpOBaHUE IO pasziesiam
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U TEeMaM, paclpeiesieHHe MO KjaccaM, PEKOMEHIYET MOCIeA0BaTeIbHOCTh H3yUEHHUS
y4eOHOTO MaTepuraja C y4eTOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JTOTUKA
yueOHOro Tmpoliecca, BO3PACTHBIX OcoOeHHOcTel oOyuatomuxcs. B mporpamme
no OWOJOTHMU peaTu30BaH MPUHIUI MPEEMCTBEHHOCTH C HW3YYEHUEM OHOJIOTHH
Ha ypOBHE OCHOBHOTO o0O0ImIero oOpas3oBaHus, Ojarojgapss 4YeMmy IPOCMAaTPUBACTCS
HANpaBJICHHOCTb ~ HA  TOCIENAYyIOIee  pa3BUTHE  OMOJOTMYECKUX  3HaAHWM,
OPUEHTHUPOBAaHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
AKOJIOTMYECKOTO MBIILICHHUS, TPECTABICHHI 0 3J0pOBOM 00pa3e *KU3HHU, Ha BOCITUTAHUE
Oepe’KHOTO OTHOILIECHUS K OKpY>Karollel mpupoaHoii cpene. B mporpamme no 6uonoruu
TaKkKe TIOKa3aHbl BO3MOXKHOCTH y4eOHOro mnpemMera «buomorus» B peanm3ariuu
tpeboBanuit @DI'OC COO K MMIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM
U TIPEIMETHBIM pe3yJibTaraM o0yueHUs U B (OPMUPOBAHUU OCHOBHBIX BUJOB yueOHO-
MO3HABAaTEJIbHOW  JIEATENIbHOCTH  OOYy4YaroIIUXCsl 10  OCBOCHHUIO  COJEpKaHUS
OMOJIOTUYECKOT0 00pa30BaHus HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHusl.

[Iporpamma 1o OWONOTHUU SIBISETCS OPUEHTUPOM ISl COCTaBIECHUSI aBTOPCKHUX
pabouux mporpamMMm. ABTOpaMHU pabOUYUX MPOrPaMM MOKET OBITh MPEJIOKEH CBOU
MOAXOJl K CTPYKTYPUPOBAHUIO U MOCIEI0BATEILHOCTA U3YUEHUs Y4EOHOTO MaTepuana,
CBOE BHJECHHE CIOCOOOB (opMuUpOBaHHUS Yy OOydYaOMIMXCA MPEAMETHBIX 3HAHUN
U YMEHH, a TAK)K€ METOJI0B BOCIIMTAHUSI M PA3BUTHUS CPEICTBAMH Y4EOHOTO MpeMeTa
«buonorus.

buonorust Ha ypoBHe cpegHero oOiiero o0pa3oBaHUs 3aBeplIaeT OUOJIOTUUECKOE
oOpa3oBaHWe B IIKOJIE W OPHUEHTHUPOBAH HA PACHIMPEHHE W YIUIYOJICHHE 3HAHHM
oOy4Jaronuxcsi 0 KUBOM TMPHUPOJE, OCHOBAX MOJEKYJISPHOW M KIETOYHOW OWOJIOTHH,
SMOpHOJIOTUM U OWUOJIOTMM  Pa3BUTHSI, TEHETUKH, CEJEKIUH, OHOTEXHOJOTUH,
ABOJIIOLIMOHHOTO YYEHHS U YKOJIOTHH.

N3yuenne yueOHoro mpenmera «buornorus» Ha  yriayOJIEHHOM  YpOBHE
OpPUEHTUPOBAHO HA TOATOTOBKY OOYYalIMXCS K TMOCIEAYIOMEMY TMOJIYYEHUIO
OMOJIOTUYECKOTO 00pa30BaHus B By3aX M OpraHU3aIUsaX CpeIHero mpodeccHoHaaIbHOTO
obOpazoBaHusi. OCHOBY €ro COJACp>KaHUSI COCTABJISET CUCTeMa OMOJIOTUYECKUX 3HAHUMH,
MOJIYYCHHBIX TPU H3YYCHUU OOYYAIOIMMHUCS COOTBETCTBYIOIIUX CHUCTEMAaTHYECKHUX
pasnenoB OMOJIOTHH HA YPOBHE OCHOBHOTO 001Iero odpaszoBanus, B 10—11 kimaccax atu
3HaHUA TMOJY4YaroT pa3BuTHe. Tak, paclIUpeHbl U yTiyOJIeHbl OUOJOTUYECKUE 3HAHUS
O PpacTeHHUSAX, JKHBOTHBIX, TIpubax, OaKTEepUsAX, OpPraHM3Me 4YEJIOBEKa, OOIIUX
3aKOHOMEPHOCTSIX JKM3HH, JOMOJHUTEIBHO BKJIIOYEHbI OWOJOTHUYECKHUE CBEICHUS
MPUKJIATHOTO U IIOUCKOBOTO XapaKTepa, KOTOPhIE MOKHO UCTIOJIb30BATh KAaK OPUEHTUPHI
JUTSI TIocJIeaytoiero Bpioopa npodeccun. Bo3amoskHa Takke HHTErpanus OMoJIOTHIeCKIX
3HaHUU C COOTBETCTBYIOIIMMU 3HAHUSIMU, MOJTYYCHHBIMU 00YyJarOIUMHUCS MPU U3YIECHUN
¢busuku, XumMun, reorpadud 1 MaTEMaTHKH.

CtpykTypa mporpaMMbl IO OHOJIOTMM  OTpPaKaeT CUCTEMHO-YPOBHEBBIM
Y DBOJIIOIIMOHHBIN TIOJIXO/BI K M3ydeHH0 Ouonoruu. CoriacHO UM, U3y4aloTCs CBOMCTBA
Y 3aKOHOMEPHOCTH, XapaKTEePHBIE NI KMBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3aluu,
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ABOJIIOI[MU OPraHUYECKOTO MUpa Ha 3emJle, COXpaHEeHUsI OMOJIOrMYECKOT0 pa3HooOpa3us
maHeTsl. Tak, B 10 Kilacce U3y4aroTcsi OCHOBBI MOJIEKYJIIPHOM M KJIIETOYHOW OMOJIOTHH,
SMOpPUONIOTUM W OHOJIOTUM PAa3BUTHS, TEHETUKA U CEJCKIUH, OWOTEXHOJIOTHUHU
U CUHTETHUYECKOW OMOJIOTMH, aKTyalM3UPYIOTCS 3HAHUS 00ydarouuxcs o OOTaHMKE,
300JI0TUH, aHATOMUH, (U3u0Ioruu yenoBeka. B 11 knacce M3ydyaroTcsi 3BOJTIOLIMOHHOE
y4€HHE, OCHOBBI IKOJIOTHUHU U yueHue o ouocdepe.

buonorus mnpuszBaHa O00ECHEYUTh OCBOCHHE OOYYArOIIMMHUCA OHOJIOTMYECKUX
TEOpUl W 3aKOHOB, WJIeH, MPUHIIUIIOB U TPABWUJI, JIEKAIIMX B OCHOBE COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, 3HAHUA O CTPOEHUH, MHOrooOpasuu
U OCOOCHHOCTSIX KIIETKM, OpraHu3Ma, TMOMYyJISIIUU, OHOIeHO3a, HKOCUCTEMBI,
O  BBIJAIOIIMXCS  HAYYHBIX  JOCTIDKCHMSIX,  COBPEMEHHBIX  HCCJIEIOBAHUSIX
B OWOJOTHM, TPUKIATHBIX acleKkTaXx OWOJOTUYECKUX 3HaHuW. Jlnsg pa3BuTus
U TOJJIepKaHUsl MHTepeca oOydaronmmxcss K OWOJOTHMH Hapsay CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUYECKOT0 MaTepuajga B COACPKAHUM MPOrpaMMbl MO OHOJOTUU
MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBJICHHS W PA3BUTUS TOM WIIM WHOU
oOnacTu OHMOJOTHHU, BKJIAJJOM OTEUECTBEHHBIX M 3apyOCkKHBIX YUYEHBIX B pELICHUE
BAKHEUIIMX OMOJIOTMYECKUX U IKOJOTHUECKHUX MPOOIIEM.

lens uzyueHuss ydeOHoro mpenmera «buonorus» Ha yriayOJeHHOM YpOBHE —
OBJIAJICHHE OOYYAIOIMMHUCS 3HAHUSMU O CTPYKTYPHO-(PYHKIMOHAJIBHOW OpraHU3ALNH
KUBBIX CHUCTEM pa3HOTO paHra W MPUOOPETEHHE YMEHUU HCIOJIb30BaTh 3TH 3HAHUS
B (QopMupoBaHMM UWHTEpeca K OINpEACICHHOW o0sactu npodecCHuOHATbHON
NEeSATENbHOCTH, CBA3aHHOW C OWONOrMed, Wiau K BBIOOPY Y4YEOHOro 3aBEACHHMS
JUTSL TIPOJIOJDKEHUST OMOJIOTHYECKOro 0Opa3oBaHus.

JlocTikeHue 1ienu u3ydeHus: yueoHoro npeamera «buonorus» Ha yriayOreHHOM
YPOBHE 00€CIEeUnBAETCS PELICHUEM CIEAYIOUINX 3a]1a4:

OCBOEHHE OOYYaIOUIMMUCI CHUCTEMbl OWUOJOTHYECKUX 3HAHM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSX, KOHIEMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX
U TpaBujiaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApTUHY MUDa;
O CTPOCHUH, MHOrooOpa3sMd M OCOOCHHOCTSAX OHOJOTMYeCKMX CcHCTeM (KIIeTKa,
OpraHu3M, MOy, BUA, OMOreoleHo3, Onocdepa); O BBIIAIOIIUXCA OTKPBITHIX
Y COBPEMEHHBIX UCCJICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaroMMXCS C METOJAaMH TO3HAaHUS KUBOW TPUPOJIBIL:
UCCJIeI0BATETLCKUMHU METOJAAMH OMOJIOTUYECKUX HAayK (MOJEKYISIPHOW M KJIETOYHOMN
OMOJIOTHH, YMOPHOJIOTUU U OMOJIOTHH Pa3BUTHS, TCHETUKHU U CEJICKIINU, OMOTEXHOJIOTUH
U CUHTETHYECKOU OMOJIOTHH, MAIEOHTOJIOTHUH, SKOJIOTHH); METOJaMU CaMOCTOSITEIbHOTO
pOBEICHUS OUOJOTUUECKUX UCCIEI0BAHUN B JJaOOpaTOpuu U B Nipupojie (HabtoaeHueE,
M3MEpEHUE, IKCIEPUMEHT, MOACIUPOBAHUE);

OBJIaJICHHE  OOyYalolMMUCA  YMEHUSIMH: CaMOCTOSITEJTbHO ~ HaXOJUTh,
aHAJIM3UPOBaTh U UCIOJIb30BaTh OHMOJIOTMUECKYIO HWH(MOPMAIIMIO; TOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEN W CHMBOJIUKOWM; YCTAHABIMBATh CBSI3b MEXIY
pa3BUTHEM OMOJIOTUHU U COLIMAIBHO-PKOHOMUYECKUMU U HKOJIOTMYECKUMU ITpoOIeMamMu
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YeJIOBEYECTBA; OLCHUBATh IIOCJIEICTBUS CBOEH JIEATENBHOCTH IO OTHOIIEHUIO
K OKpY’Karoliei mpupoIHOM cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPY’KAIOIINX
mrofieil; 0OOCHOBBIBaTH W COONIOJATh MeEpbl  MPO(PHUIAKTUKH  HH(PEKIIMOHHBIX
3a0o0JieBaHUl, @IpaBWJa IOBEACHHUS B TMpUpoAEe M obecnedeHus Oe30IMacHOCTU
COOCTBEHHOM  JKU3HEACATEIPHOCTH B  YPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOTO
U TEXHOTCHHOI'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAy4yHbIE OTKPBITHSA
B 00/1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYAlOIIMXCS MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
B IIpOLlECCE€ 3HAKOMCTBA C BBLAAIOIIMMUCA OTKPBITUSMH U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTMH, peIIaeMbIMH €10 TMpodJIeMamMHu, METO0JIOTHUEH
OMOJIOTMYECKOT0 HCCIIEI0BaHUs, IPOBEACHUS SKCIEPUMEHTAIBHBIX HCCIIEI0BaHU,
pelieHnss OMOJIOTMYECKUX — 3aJad, MOJCJIUPOBaHMS  OHMOJOTMYECKHX OOBEKTOB
Y TIPOLIECCOB;

BOCIHMTAHUE y 00Y4AIOIIUXCS [IEHHOCTHOTO OTHOUIEHUS K )KMBOM MPUPOJIE B LIEJIOM
U K OTACIbHBIM €€ OOBeKTaM U SBICHUSAM; (HOPMHUPOBAHHE HSKOJOTHYECKOH,
TeHETUYECKON TPaMOTHOCTH, OOIICH KyJIbTYphl MOBEACHHUS B MPHUPOJEC; WHTETPAIUH
€CTECTBEHHO-HAYUYHbIX 3HAHUIA;

npuodpeTeHne 00y4arOIUMUCS KOMIIETEHTHOCTH B parroHaIbHOM
IPUPOJIONOIB30BaHUM (COONIOICHNE MPaBUJl MOBEACHUS B MIPUPOJE, OXpaHbl BHUJIOB,
HKOCHUCTEM, OUOCPEPHI), COXPAHEHNU COOCTBEHHOT'O 37I0POBbSI U 3J0POBbs OKPYKAIOLIUX
monen (cobnmoaeHus Mep npodUIaKTUKU 3a0o0JieBaHUN, oOecreueHre 0e30MacHOCTH
KU3HEACSITENbHOCTY B YPE3BbIUYAMHBIX CHUTyalUsIX MPUPOAHOIO U TEXHOT€HHOTO
XapakTepa) Ha OCHOBE HCMOJb30BAaHUS OHOJOTUYECKUX 3HAHUW W  yMEHUU
B IIOBCEJIHCBHOM >KHU3HU;

CO3/1aHHE YCJIOBHM ISl OCO3HAHHOI'O BbIOOpa OOy4YarOIIMMUCS WHAMBHIYaTbHOU
o0Opa3oBaTesIbHOI TPAEKTOPHH, CHOCOOCTBYIOLIEH MOCIIEAYIOLEMY
npo(eCCUOHATPHOMY CaMOOIPEACIEHUIO, B COOTBETCTBUM C WHIUMBUIYaJbHBIMU
WHTEpEeCcaMu U MOTPEOHOCTSIMH PETHOHA.

OO611ee Yncio 4acoB, peKOMEHAOBAHHBIX JIJIS1 U3yUYE€HHsI OMOJIOTHH HA YTIyOJIeHHOM
ypoBHe, — 204 yaca: B 10 knacce — 102 gaca (3 yaca B Hezpento), B 11 kiacce — 102 yaca
(3 yaca B HezIeIIO).

Ot6op oprau3anvoHHBIX (HOpPM, METOAOB U CPEACTB OOy4deHUs OHOJOTUU
OCYIIECTBIISIETCS C YYETOM CIeUU(PUKH €ero CcoAepKaHWs U HamnpaBICHHOCTH
Ha TMPOJOJDKEHHE OMOJOrMYecKoro oOpa3oBaHUSI B OpraHM3alMsIX CpPEIHEro
po(hecCHOHANBHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTeNbHBIM YCIOBUEM MpU OOyYeHMHM OWOJIOTMM Ha YIIIyOJIEeHHOM YpOBHE
ABIIIETCS TpOBeleHUE JaOOpaTOpHBIX M MpakTUyeckux pabor. Takxke ydactue
oOydaromuxcsi B BBIMOJTHEHUH TIPOSKTHBIX M Yy4eOHO-MCCIENOBATEIbCKUX padorT,
TEMaTHKa KOTOPHIX OMpEIEISIeTCS YYMTEIeM Ha OCHOBE HMMEIOIIMXCS MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.
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COJEPKAHUE OBYYEHUA

10 KJIACC

102 4, u3 HEX 1 9 — pe3epBHOE BpEeMs.

Tema 1. Buojiorusi kKak HayKa

CoBpeMeHHass OwWoJords — KOMIUICKCHAas Hayka. Kparkas HCTOpus pa3BUTHS
Oouosioruu. buonornueckue Haykd M U3ydaemMble UMHU MpoOseMbl. DyHIaMEHTaNIbHBIC,
MIPUKJIA/IHBIE U TIOMCKOBBIE HAYUHbIE UCCIICIOBAHKS B OMOJIOTHUH.

3HayeHue Owuojoru B (GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. lIpodeccun, cBsizanHble ¢ Owuonorueit. 3HauyeHHe OUOJIOTUU
B IPAaKTHYECKON JIESITEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEIIbCKOM XO3SHCTBE,
MIPOMBIIICHHOCTH, OXPaHE TPUPO/IBI.

Jlemoncmpayuu:

llopmpemwi: Apucrtorens, Teodpact, K. Jlunneiut, XK.b. Jlamapk, Y. JlapBuH,
Y. T'apsenr, I'. Mennens, B.M. Bepnanckuii, W.II. IlaBnoB, M.M. MeuHuKoB,
H.U. BaBunos, H.B. Tumodees-Pecosckuit, /. Yorcon, ®. Kpuk, [1.K. benses.

Tabnuyer u cxemvi: «CBsi3p OWOJOTMM C JAPYrUMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cuCTeMbI U UX U3yYeHHE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHus Omosornu. CBOWCTBA JKUBBIX CUCTEM:
€IMHCTBO XHMMHUYECKOIO0 COCTaBa, JUCKPETHOCTb M  LEIOCTHOCTb, CIIOXKHOCTH
Y YHOPSIIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOPTaHU3alIHsl, CAMOBOCIIPOU3BEICHUE,
pa3apaxuMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alliy >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIMH,
OpraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBONW, SKOCHUCTEMHBIN (OMOTeOIeHOTUYECKUA),
ouocdepuniit. [Iporeccrl, MpoucXoasiue B KUBbIX cucTteMax. OCHOBHBIE MPU3HAKU
xuBoro. JXXu3Hp kak ¢opma cyliecTBOBaHUS Marepuu. Hayku, u3ydaroniyge >KUBBIC
CHCTEMBI Ha Pa3HbIX YPOBHAX OpPTraHU3ALUH.

N3yuenune xuBbIX cucreM. Metonpl Ouosiornyeckoi Hayku. HaOmronenue,
U3MEpPEHHUE, DKCIEPUMEHT, CHCTEeMaTu3alus, MeTaaHaiu3. [loHsTue O 3aBUCHUMOM
Y HE3aBUCUMOM nepemeHHou. [lnannpoBanue skcnepumenrta. IloctaHoBKa U poBepka
runote3. Hyneas rumnotesa. Ilonsartne BBIOOPKM W €€ JIOCTOBEPHOCTH. Pazdpoc
B Ouonormyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYUYEHHBIX PE3YyJIbTaTOB.
[IprurHBI UCKaXKEHHS PE3YIIBTATOB SKCIIEpUMEHTA. [[0OHATHE CTATUCTUYECKOTO TECTA.

Tabauywvl u cxemovl. «OCHOBHBIE TIPU3HAKH KU3HUY, «bHoIornyeckue cucTeMuny,
«CBOWCTBa XWBOW MATEPUN», «YPOBHU OPTraHU3ALMHU KUBOM NPUPOIB», «CTpOEHHE
KUBOTHOM KIIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUYECKOIO
opranusmay, «buoreonenos», «buochepar, «MeToabl U3y4eHUs )KUBOU MPUPOIBI.
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Obopydosanue: nabopaTopHOe OOOPYIOBAHHWE [JIsi IPOBEACHUS HAOIIOICHUM,
U3MEPEHH, SKCIIEPUMEHTOB.

Ipaxmuueckaa paboma «VIcrionb30BaHHE Pa3IUYHBIX METOAOB TMPU W3YYCHHUU
KHUBBIX CHCTEM).

Tema 3. buosorus kieTrku

Knerka — cTpykTypHO-(QYHKIIMOHANIbHAS €AMHMIIA >KUBOTO. MCTOpHUS OTKpBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knetounas teopus (T. IlIBann, M. Illneiinen,
P. BupxoB). OCHOBHBIE TIOJIO)KEHHS] COBPEMEHHOM KJIETOYHOM TEOPUHU.

MeTopI MOJIEKYJISIPHOM U KIETOYHON OMOJIOTUH: MHUKPOCKOIUS, XpoMaTorpadus,
anekTpodopes, METoJ MEYEeHbIX aToMOB, AuddepeHnnanbHoe HeHTpUudyrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK.

Jlemoncmpayuu:
llopmpemwi: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneitnen, P. Bupxos,
K.M. bap.

Tabauyvr u cxemvi: «CBETOBOM MHUKPOCKOI», «IJEKTPOHHBIA MHKPOCKOID,
«cTtopust pa3BUTHSI METOJ0B MUKPOCKOITUN.

Obopyoosanue: CBETOBOM  MHUKPOCKOI, MHUKPONpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

llpakmuueckass ~ paboma  «/I3ydyeHue  METOJOB  KJIETOYHOM  OHOJOTHH
(xpomarorpadus, snexkrpodopes, nuddepennnansioe neHTpudyruposanue, [11P)».

Tema 4. XuMuyeckasi OpraHu3anms KJIeTKH

XUMHYECKHMN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPO3JIEMEHThI. Boga u ee
pOJb KAaK pACTBOPHUTEINS, pPEAareHTa, Yy4YacTHE B CTPYKTYPUPOBAHUU  KJIETKH,
TeTrIoperysaiuu. MuHepaabHble BEIIECTBA KIETKH, WX OHOJoruyeckas pojb. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckre BelleCTBA KIETKA. buonornueckue mnoiauMepnl.  benkwu.
AMMWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTyphl OelkoBOM MoJiekyhbl. IlepBuunas
CTpYKTypa Oelika, MenTHIHAs CBs3b. BTOpUyuHas, TpeTUYHAS, YETBEPTUYHAS CTPYKTYPHI.
Henatypanusa. CpoiictBa OenkoB. Knaccudukanus 6enxoB. buonorndeckue dhyHKIUN
OEeJIKOB.

VYrneBoapl. MoHOcaxapuabl, AWCAXapUAbl, OJUTOCAXAPUIBI U TOJHCAXAPUJBI.
OOmmii TaH CTpoeHUust U (PU3NKO-XUMUYECKHUE CBOMCTBA yriieBo/I0B. buomornueckue
(YHKIIMH yTIIEBOIOB.

Jluiunppl. TmapodunbHO-TUApPOGOOHBIE cBOMcTBA. Krnaccudukaius JTUIUIOB.
Tpurnunepunbl, hochonumnuabl, BOCKUA, CTepouibl. bruongorndeckrne QyHKIIUN JTUTTHIOB.
O6mue  cBoiicTBa  OHMOJOTMYECKUX  MEMOpaH —  TEKy4ecTb, CIIOCOOHOCTb
K CaMO3aMbIKaHUIO, MIOJTYIPOHHUIIAEMOCTb.

Hyxneunoseie kucnotel. JJHK wu PHK. CrpoeHne HYKIEHHOBBIX KHUCIOT.
Hyxneotunpl. [Tpunmun kommiementapuoctu. [Ipasmio Yapradda. Ctpykrypa JJTHK —
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NBOMHas cniupaib. MectoHaxoxaeHue u ouonornueckue Gynkuuu JIHK. Bunsr PHK.
®yukiun PHK B kietke.

Ctpoenue wmoisiekyiasl AT®. Makpospruueckue cBs3u B MoJiekysne ATO.
buonornueckue ¢ynkuun AT®. BoccraHOBIEHHBIE TMEPEHOCUYUKH, HUX (GYHKIUU
B KieTke. CexBenupoBanue JHK.

CtpykTypHass Ouosorus: OWOXMMHYECKHE W OHO(DHU3MYECKHUE WCCIICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYpPbl OMOMOJIEKYI.

Jlemoncmpayuu:

lopmpemuwi: JI. Ilomunr, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHknuH,
@. Caurep, C. [Ipy3usnep.

Luacpammor: «PacnipeieneHne XUMHYECKUX BJIEMEHTOB B HEXKHBOW MPUPOJIE»,
«Pacnpenenenre XMuMUYECKUX 3JIEMEHTOB B )KUBOM TIPUPOIEN.

Tabnuyet u cxemwi: «llepuonuyeckass TaONMIIA XUMHUYECKHUX DJIEMEHTOBY,
«CtpoeHue Mosekynsl BoAbD, «BemecTtBa B coctaBe opranu3zMoB», «CTpoeHue
MOJIEKYJIBI  Oenka», «CTpYKTyphl O€JIKOBOM MOJEKyIbl», «CTpO€HHE MOJEKYI
yIIIEBOOBY, «CTpoeHHE MOJNEKyN JUNUA0B», «HyknenHoBble KUCHOTBD», «CTpoeHune
MoseKyiabl ATO».

Obopyoosanue.: XUMHYECKasi IOCY1a K 000pYI0BaHUE.

Jlabopamopnasa paboma «OOHapyKeHHE OCJIKOB C TOMOIIBI0O KaueCTBEHHBIX
PEAKLININ».

Jlabopamopnasa paboma «VIccrnenoBanue HYKJICUMHOBBIX KHCIIOT, BBIJCICHHBIX
13 KJIETOK Pa3JIMUYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 PyHKIIUM KIETKH

Tumbel  KJIETOK:  3yKapuoTHuYecKas U Ipokapuoruyeckas. CTpyKTypHO-
(yHKUIHOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTH4yecKor kieTku. KiierouHas cTreHka OakTepuil U apXeu.
Oco0eHHOCTH CTpOeHUs TeTepOoTPOdHON M aBTOTPOPHON MPOKAPUOTUYECKHUX KIIETOK.
MecTo u poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (GyHKIMOHUPOBAHHE SYKAPUOTUUECKOW KieTku. I[lnma3maTuueckas
MeMmOpana (miazManemma). CTpykTypa IIa3MaTHYecKod MemOpaHbl. TpaHcmopT
BEIIIECTB 4Yepe3 IUIa3MaTHYeCKyr0 MeMmOpaHy: maccuBHBIA (muddys3us, oOierdyeHHas
mubdy3us), axkTUBHBIA (TIEPBUYHBIA W  BTOPUYHBIM  aKTUBHBIA  TPAHCIIOPT).
[Tonynponuiiaemoctb MeMOpanbl. PaboTa HaTpuii-kanueBOro Hacoca. IJHIOLMTO3:
MUAHOIUTO3, (aromuto3. Ok3omuTo3. Kietounas crenka. CTpykTypa U (QyHKIIUA
KJIETOYHOM CTEHKU pacTeHUM, rpuooB.

[uronna3sma. [lurto3ons. IluTockener. [IBuxkeHue uuTomiazMbl. OpraHoubl
kieTku. OgHOMEMOpaHHBIE OPraHOWbI KIETKH: SHAoruiazmatudeckas ceth (JI1C),
anmapat ['oJbkKM, JM30COMBI, HX CTpoeHue U  GyHKOUU. BzauMocss3b
OJTHOMEMOpPaHHBIX OPTaHOUJOB KJIeTKH. CTpoeHue rpaHyIsIpHOTO peTukyiayma. Cunrtes
pacTBOpuMBbIX OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. [magkuii (arpaHyssipHBIN)
SHJAOIUIa3MaTHUeCKuil peTtuxkynym. CekperopHas ¢QyHKUUs amnmapata [ oiabIxKu.
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TpancnopTt BewiecTB B Kie€TKe. Bakyonum pacTUTENbHBIX KIETOK. KIIETOYHBIM COK.
Typrop.

[TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHIpWH, Iactuiabl. CtpoeHue
U GYHKIUU MUTOXOHJIpUH U TutacTull. [lepBuyHbIe, BTOPUYHBIC U CIOXKHBIC IUIACTUIBI
(OTOCHHTE3UPYIOMINX 3YKAPHOT. XIOPOIIACTHI, XPOMOILIACTHI, JIEHKOIIACTHI BBICIIAX
pacTEHUM.

HememOpannsie opranounbl kiaeTku. CTpoeHune W (pyHKIMHM HEeMeMOpPaHHBIX
OpraHouJioB  KJeTku. Pubocombl. MukpodunamMeHTsl. MBpbllIEUHbIE  KJIETKH.
Mukpotpy6ouku. Kierounsiii nentp. CTpoeHue U JIBHXKEHHE KI'YTUKOB U PECHUYEK.
MukpoTpyOoukH HuTOIIa3Mbl. LleHTpHomb.

SAnpo. OOonouka sjpa, XpOMaTUH, KapuOIUIa3Ma, SAPBIILIKA, HX CTPOCHUE
u  GyHKuMd. SnepHblii  OenkoBbIM  MaTpukc. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHUE
XpOMOCOM B MHTep(}a3HOM siipe. benku XxpoMaThHa — THCTOHBI.

Kierounsle BrmrodeHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKAPHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

llopmpemuwi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabauyst u cxemol: « CTpOCHUE SYKAPUOTHUECKOMN KIETKN», «CTpoeHHEe KUBOTHOM
KIETKN», «CTpOEHUE PACTUTENBHOU KIETKW», «CTpOEHHUE MUTOXOHIPUN», «SAmpo»,
«CTpoeHne NpOKapUOTUYECKON KIIETKI.

ObopydoeaHue:  CBETOBOM  MHMKPOCKOIl, MHUKpOMpENaparbl  PacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUATbHBIX KIETOK.

Jlabopamopnas paboma «I3ydeHne CTpOCHUS KJIETOK Pa3IMUHbIX OPraHU3MOBY.

Ipakmuueckas paboma «VI3yueHue cBOMCTB KJIETOUHON MEMOpPaHbD».

Jlabopamopuasa  paboma  «MccrnepoBaHue —IUla3Moiid3a M JIEIUIA3MOJIM3a
B PACTUTEIBbHBIX KIIETKaX».

Ipakmuueckasa paboma «VI3yueHue NBUKEHHS LTUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKAaX)».

Tema 6. O0MeH BelleCTB M NpeBpallleHUe JHEPTUN B KJIETKe

AccUMUIISALIUS U JUCCUMWISAIMS — JBE CTOPOHBI Merabonm3Ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPO(HBIA U TeTepoTpOdHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe obecrnieueHrue KieTku: npespaiieHue AT® B 0OMEHHBIX
mporeccax. @DEpPMEHTATHBHBIM  XapakTep peakiuil KJIETOYHOTO MeTaboiu3Ma.
depMeHTHI, UX CTPOCHHE, CBOMCTBA U MexaHu3M JeictBus. Kodepmentsl. OTinuuns
(GbepMEeHTOB OT HEOPraHMYECKUX KaTau3aTopoB. benku-akTuBaTopbl W O€JKU-
WHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEAKIUHA OT pPa3THMIHBIX
(dakTopoB.

IlepBUYHBI CHUHTE3 OpPraHUYECKUX BeIIeCTB B KieTke. DoTocuHTe3. CBeTOBaA
u TtemHoBas (aszbl. [IpogykTuBHOCTH (hoTOCHHTE3a. BnusHue paznmuyHbix (HaKTOpOB
Ha CKOPOCTh (poTocuHTe3a. 3HaUeHUuEe (POTOCUHTESA.
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XemocuHTe3. PaznooOpasue OpraHm3MOB-XEMOCHHTETUKOB: HUTPUDHUIIMPYIOLIHE
OakTepuu, Kele300aKTepuu, CcepoOaKTepuu, BOJOPOAHbIE OakTepuu. 3HAUYCHHE
XEMOCHUHTE3A.

AHaspoOHble opraHu3mbl. Buabsl Opokenus. I[IpoaykTel OpoxkeHus ©u  UX
WCTIOJB30BAaHUE  YEJIOBEKOM. AHA’pOOHBIE  MUKPOOPTraHM3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTHH M BO30OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl YHEPreTHYECKOro oOMeHa. [loAroToBUTETBHBIM
aTan. [ TmKonmn3 — 0eCKUCIOPOIHOE PACHIEIUICHHE TITFOKO3BI.

buonornueckoe OKHCIEHHE, WM KJIETOYHOE JbIXxaHue. Poiib MHUTOXOHIpHIA
B Ipoiieccax Ouosiorudyeckoro okucieHus. Llukinueckue peakiuu. OKHUCIUTETHLHOE
dochopunupoBanue. [IpenmymiectBa a’poOHOro myTH OOMEHa BEIIECTB TEpe.l
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemwr: 1. Ilpuctim, K.A. TumupszeB, C. H. Bunorpanackuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabauyvl u  cxemol: «DOTOCUHTE3», «IHEpPreTHyecKkui oOMen», «buocuHTe3
oenkay, «Ctpoenne GpepmMeHTa», «XEMOCHHTESY.

ObopydoeaHue: CBETOBOM MHUKPOCKOM, OOOpYyIOBaHUE JJisi IPUTOTOBICHUS
MMOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopnasa paboma «VI3yueHne KaTaJTUTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTaaasbl).

Jlabopamopnas paboma «V3ydyenne GepMEeHTaTUBHOTO PACIICTIIICHHUS TIEPOKCH 1A
BOJIOPOJIa B PACTUTEIbHBIX U KUBOTHBIX KIETKAX).

Jlabopamopnas paboma «CpaBHeHUE IPOLECCOB (POTOCUHTE3A U XEMOCHUHTE3a».

Jlabopamopnas paboma «CpaBHEHHE TTPOLIECCOB OPOKEHUS U IBIXAHUSD).

Tema 7. HacnencrBenHast uHgopManus U peaau3anus ee B KJIeTKe

Peakunn wmatpuuHoro cuHte3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTPUYHOTO cUHTe3a. Peanuzarus HacnencrBeHHON nHdopmaiuu. ['eHeTHyeckuii Ko/,
ero cpoiictea. Tpanckpunuus — matpuunbid cuHTe3 PHK. IIpuHumne! tpanckpunmuu:
KOMILJIEMEHTAPHOCTh, aHTUIIAPAILIEIBHOCTD, ACUMMETPUYHOCTb.

Tpancnauust u ee stanbl. Yyactue TpancnopTHeix PHK B OGuocunTtese Oenka.
VYcaoBus 6uocunrtesa 6enka. KonupoBanue aMuHokucnoT. Ponbs pubocom B GnocuHrese
Oenka.

Opranuszanusi reHOMa y MPOKAapUOT U 3yKapUOT. Perynsuus akTHBHOCTH T'€HOB
y mnpokapuoT. l'mnoreza omepona (®. XKako0, XK. Mano). Perynsuus oOMEHHBIX
npoleccoB B kieTke. Kietounslii romeocras.

Bupycbl — HeksieTouHble (OpMBI KH3HU U OONMUraTHble mapas3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycubie 3a0oneBaHusi uenoBeka, KuWBOTHBIX, pactenuid. CIIN, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE MTPOOTIEMBI.
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Jlemoncmpayuu:

Ilopmpemwi: H.K. Konb1ios, JI.11. IBaHOBCKUIA.

Tabnuyvr u cxemwvi: «bumocunrtes Oenka», «l'eHeTHMUecKUU Koay, «BHUpyChD,
«bakreprodarm».

lpaxmuueckas paboma «Co3aaHue MOJICTTH BUPYCa.

Tema 8. ZKN3HeHHBIN MUK KJICTKH

Krnerounslit niuki, ero nepuoasl u perynsius. Uarepdasza u mutos. OcoOeHHOCTH
MpoIeccoB, TmpoTekaromux B wuHTepdaze. IloarotroBka KIETKH K JEJICHHIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKUM), CHUHTETHYECKMM M TOCTCUHTETHUYCCKUU
(IPEMUTOTHUYECKHI ) TIEPHOJIbI HHTEP(DA3BI.

Marprunbii cunte3 [JHK — permmmkamms. Ilpuamuner permmumkanum  JIHK:
KOMIUJIEMEHTAPHOCTD, MOJIYKOHCEPBATUBHBIN CUHTE3, AHTUIIAPAILICIBHOCTh. MexaHu3m
pemummkanuu JIHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl U Telaomepasa.
XpOMOCOMHBII HA0Op KJIETKM — KapUOTUI. JWIJIOWAHBIA W TaljIOMIHBIA HaOOpBI
xpomocoM. I'omonornunsie XpoMocoMsbl. [10J10BbIE XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaluu MUTO3a U TPOUCXOIAIINE B HUX TIPOLECChl. THUIIBI
muto3a. Kapuoknnes u nuutokuHes. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsiius MUTOTUYECKOTO ITUKJIIA KIIeTKHU. [[porpamMmMmupyemMast KieTouHasi rTuoeins —
aroInTo3.

Kinerounoe s1po, XxpoMocombl, HyHKIMOHATIbHAS TEHOMUKA.

Jlemoncmpayuu:

Tabauyvr u cxemvl: <«OKW3HEHHBIM IMKIT KIETKH», «Muto3», «CrpoeHue
xpoMmocom», «Permukanusa JTHK.

Obopydosanue: CBETOBOM MHUKPOCKOI, MUKpoIpenaparbl: « MUTO3 B KJIETKax
KOpEIIKa JIYKa».

Jlabopamopnas paboma «I3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

Jlabopamopnas paboma «HabmoneHre MUTO3a B KJIETKaX KOHUYMKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax).

Tema 9. CTtpoenue u pyHKIIUM OPraHU3MOB

buonoruueckoe paszHooOpasue opraHu3zmMoB. OJHOKIETOUHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHHUS M >KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpPTaHU3MOB.
bakrepun, apxeu, OAHOKJIETOYHbIE TpPUOBI, OIHOKJIETOYHBIE BOJOPOCTH, ApPyrHe
npoTucThl. KonoHnanbHble OpraHn3MBbl.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI
opraHoB. OpraHusM Kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuid. TUIBI PacTHTENBbHBIX TKaHEW: oOpa3oBaTeibHasi, MOKPOBHAS,
NpOBOAsAIIAsA, OCHOBHAas, MexaHuyeckas. (OcoOeHHOCTH  CTpOeHUs, (YHKIIH
Y PACIIOJIOKEHHS TKaHEW B OpraHax pacTEHUM.
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TkaHu KUBOTHBIX M YEJIOBEKA. THUMbI JKUBOTHBIX TKAHEH: SIHUTEIHANIbHAS,
COCIMHUTENbHAS, MbIIeuHas, HepBHas. (OcoOeHHOCTH  CTpoeHWs, (PyHKIHI
Y PACMOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U T€HEpaTUBHBIE OpraHbl pacTeHUN. OpraHbl U CUCTEMBI
OpPraHoOB KUBOTHBIX U 4YenoBeka. OyHKIMU OPraHOB U CUCTEM OPTraHOB.

Omnopa Tena opranu3MoB. Kapkac pacteHuid. CKeneTsl OJHOKIJIETOYHBIX
Y MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbI1 1 BHYTpeHHHI ckeneT. CTpOEHUE U THUIIbI
COEAMHEHNS KOCTEN.

JIBukeHue opraHu3MoB. J[BHDKEHHE OJHOKIIETOYHBIX OPTaHU3MOB: aMeOOUJIHOE,
KTYTHKOBOE, PECHUYHOE. /[BH>KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONU3MbI U HACTHUU.
JIBMKeHNE MHOTOKJIETOYHBIX KHUBOTHBIX M Ye€JOBEKa: MbllIeuyHas cuctema. Pediekc.
CkeneTHbIE MBIIIIIBI U UX padoTa.

[Iutanue opranusmos. llormiomieHne BOABI, YIJIEKMCIOIO ra3a U MUHEPAIbHBIX
BEIIECTB pacTeHussMU. [IutaHue XUBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPUKIETOYHOE
nuieBapenue. [lutanue mno3BOHOYHBIX KUBOTHBIX. OTAENBI MTUIIEBAPUTEIIHBHOTO TPAKTA.
[TumesapurenpHbIe Kkele3bl. [lnieBapurenbHas CuCTEMa YEI0BEKa.

JlpixaHue opraau3MoB. Jlpixanue pactennil. [{pixanue )KuBoTHBIX. Juddy3us razon
yepe3 MoBepXHOCTh KieTku. KoxkHoe npixanue. JprxatenbHast moBepXHOCTh. JKabepHoe
U JIETOYHOE JbIXaHue. J[pIXaHWe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. JBOJIOLMOHHOE
YCI0KHEHHE CTPOCHUS JIETKMX II03BOHOYHBIX >KMBOTHBIX. JlpIXxaTenapHass cucrema
yenoBeKa. MexaHu3M BEHTWIALMU JIETKUX Y NTULl M MJIEKONUTaromux. Peryisiuys
npixanus. JlpixaTenbHble 00bEMBI.

TpaHCcHopT BEWIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHcriopT
BEILIECTB y >KMBOTHBIX. KpoBeHOCHas cucrema u ee opranbsl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX )KMBOTHBIX M uesioBeka. Cep/ilie, KpOBEHOCHBIE COCY/bI U KpoBb. Kpyru
KpOBOOOpAIeHHs. DBOJIOIMOHHBIE YCIOKHEHUSI CTPOCHMSI KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/iia u ee perymsius.

Brigenenune y oprannsMoB. Beiaenenue y pacteHuil. BeineneHue y KUBOTHBIX.
CokparurenbHbie Bakyoiau. Opransl BbiAesneHus. OuiabTpaius, cekpenus u odOpaTHoe
BCAaChbIBaHWE KaK MEXaHW3Mbl PabOThl OpraHoB BbimeNeHUs. CBs3b TOJOCTH Teja
C KPOBEHOCHOM M BBIACIUTEIIBHOW CUCTEMAaMU. BbIIeIeHUE Y TO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [loukn. Ctpoenue u (yHkimonupoBanne Hedppona. ObpazoBaHue MOUU
y 4EJIOBEKa.

3amura y Opranu3MoB. 3aiuTa y OJJHOKJICTOYHBIX OpraHn3MoB. Criopsl OakTepwHii
M IUCTHl MPOCTEUIIMX. 3allliTa Y MHOTOKJIETOUHbIX pacTeHuid. Kyrtukyna. Cpencrsa
[MaCCUBHOM U XUMHUYECKOM 3aIIUThl. DUTOHIIUBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX MpPOU3BOJHBIEC. 3aluTa
opranuszma ot OosesHel. IMmyHHas cucreMa 4denoBeka. KineTouHblil 1 rymMopaibHBIM
UMMYHUTET. BpoxaeHHbId U TpUOOpeTeHHbIH crienuduueckuii uMmmyHurer. Teopus
KJIOHaJIbHO-celeKTuBHOTO uMMMyHHTeTa (II. Opnux, ®.M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB. PoJib BpOKIEHHOIO MMMYHMTETA B Pa3BUTHU
CUCTEMHBIX 3a00J1€BaHUM.
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PaznpaxuMoCTh U peryisiuus y Opranu3MoB. Pa3gpakuMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxxumocTs u perynsauus y pacteHuidl. PocToBbele BeniecTsa
Y UX 3HAYCHHUE.

HepsHas cucrema u pediekTopHas peryJisnus y )KUBOTHBIX. HepBHas cuctema u ee
OT/ICNIbl. DBOJIOIMOHHOE YCIIOXHEHHE CTPOCHUS HEPBHOM CHUCTEMBI Y >KUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u pediexropras ayra.
be3ycnoBHbIE U yCI0BHBIE pehIEKCHI.

['ymopanbHas perynsinus v SHAOKPUHHASI CUCTEMA KUBOTHBIX U YeloBeKa. JKee3pl
OHJIOKPUHHOW CUCTEMBI U UMX TOPMOHBI. JlericTBME rOpMOHOB. B3anMOCBs3b HEpPBHOU
U DHJIOKPUHHOM cucTeM. [ unortanamo-runodusapHas cuctema.

Jlemoncmpayuu:

llopmpem: V.11. I1aBnoB.

Tabnruyvt u  cxemvi: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
BOJOpOCINY, «bakTtepum», «lIpocrenmmey, «Opransl IBETKOBBIX pACTEHUIN», «CHCTEMBI
OpraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee cTpoeHHe HAaceKOMbIX», «TkaHH
pactenuit», «KopHeBsie cucremb», «Crtpoenue crebms», «CTpoeHHe IUCTOBOU
IJTACTUHKWY, « TKaHU )KUBOTHBIX», «CKkelneT uenoBekay, «[lumeBapurenbHas CUCTEMAY,
«KpoBeHocHas cucrtema», «JlpixarenbHasi cucrema», «HepBHas cucremayn, «Koxkay,
«MpliieuHass cucteMa», «BplaenutenbHas CHCTEMa», «OHIOKPUHHAS CHUCTEMAay,
«Ctpoenne MbipD, «MMMmyHurer», «KuimeyHononocTHbie», «(CxeMa NHUTaHUA
pactenuity, «KpoBeHOCHBIE CUCTEMbI TO3BOHOUHBIX )KUBOTHBIX», «CTpOCHHUE THIIPHI»,
«Crtpoenue mianapun», « BHyTpeHHee cTpoeHue 10K IeBOro uepBs», «HepBHas cucrema
peiO», «HepBHas cucrema ssarymikm», «HepBHas cucreMa TPECMBIKAOIIUXCSD,
«HepsHas cucrema ntuny, «HepBHas cucrema muekonuraromux», «HepHas cucrema
yenoBekay, «Pediekcy.

Obopyoosanue: CBETOBOM MHUKPOCKON, MHKpPOIMpENnapaTbl  OJHOKJIETOYHBIX
OpraHu3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUM HACEKOMBIX,
WUTJIOKOXXUX, JKUBBIE DK3EMIUISIPhl KOMHATHBIX PAcTEeHUM, repOapuu pacTeHUN pa3HbIX
OT/IEJIOB, BIJIAXKHBIE IMIPENapaTbl >XUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIIHUH
0ECO3BOHOYHBIX UBOTHBIX, CKEJET YeJIOBEKa, 000pYydOBaHUE M JEMOHCTpPaLUU
MOYBEHHOT'O W BO3YIIHOTO MUTAHUS PACTEHUM, pACIICTUICHUSI KpaxMmaja U OeJIKOB MOJ
neicTBrueM (EepMEHTOB, 00OpPYyIOBaHME ISl JEMOHCTPAIMUA OMBITOB MO HU3MEPECHUIO
KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHbIX ABUKCHUN, MOAEIU TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

Jlabopamopnas paboma «VI3ydenue TkaHel pacTeHUN».

Jlabopamopnas paboma «I3yyeHue TkaHel )KUBOTHBIX).

Jlabopamopuas paboma «VI3ydeHre OpraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. PazmHoKeHUe U pa3BUTHE OPTraHU3MOB

DopMBI pa3MHOXKEHUST OPTaHU3MOB: O€CII0I0¢ (BKITI0Uasi BET€TATUBHOE) U TIOJIOBOE.
Bunpt  Oecrmonoro  pa3MHOXEHHUS: TIOYKOBaHWE, CHOPYJSIUsA, (dparMeHTaius,
KJIOHUPOBAHHUE.
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[TonoBoe pazmHoxkenue. [lomoBeie KieTkH, uin ramerel. Meio3. Ctaauu menosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buronornueckuit CMbICH Meno3a
Y IIOJIOBOTO TIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoapimieBoe pasButhe. ['ameroreHe3 y KMBOTHBIX. [l0nOBBIE JKeJe3bl.
ObpaszoBanue u pa3BUTHE TOJOBBIX KieTOK. CrmepmartoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmiomoTBOpeHHE W AMOpPHOHAIBHOE  pa3BUTHE  JKUBOTHBIX.  CHOCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHONIOTHS — HaykKa
0 pa3BuTuu opranu3mMoB. CTanuu >MOpHOreHe3a XUBOTHBIX (Ha MpUMeEpEe JISATYIIKH).
Hpo6nenne. Tumbl npoOnenus. OcoOEHHOCTH  APOOJIECHUS  MIICKOMUTAIONINX.
3apoapllieBble JTUCTKU (TacTpyisius). 3akiagka OpraHoB W TKaHEH W3 3apOJbIIIEBBIX
JUCTKOB. B3anMHOE BIMSHME YacTell pa3BHBAIOLIErOCs 3apojbliia (3MOpHOHANIbHAS
WHIYKLMS). 3aKiaJka IJIaHa CTPOEHUS YKMBOTHOTO KaK pE3yJbTaT HEpapXUUYECKUX
B3aUMOJENCTBUI reHoB. BiusiHue Ha 3MOpHOHANIBHOE PA3BUTHE PA3IMUYHBIX (PAKTOPOB
OKPYXaIOIIEH CPEIbI.

Poct u pa3Butne xuBoTHbIX. [locTamOpuonaneHelii nepuoa. Ilpsimoe u Hempsimoe
pazButue. Pazutue ¢ Mmetamopo3oM y 0eCro3BOHOUYHBIX U MO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaUYE€HHWE MPSMOIO U HENPSAMOIO Pa3BUTHUS, UX PACIPOCTPAHEHHUE
B nipupojie. Tumbl pocTa ;KkMBOTHBIX. DAaKTOPHI PETYISLMN POCTA KUBOTHBIX U YEIIOBEKA.
Cranuu nocTSMOPHOHATIBHOTO PAa3BUTHS Y JKUBOTHBIX U ueoBeka. [leprobsl oHTOreHes3a
yenoBeka. CTapeHne U cMepTh Kak OMOJIOTUYECKUE TPOIIECCHI.

Pa3muoxenue u pazsutue pacrenuil. ['lamerodur u cnopodut. Meiio3 B KU3HEHHOM
nukie pacteHuid. OOpazoBaHue CHOp B Mpolecce Meios3a. ['ameToreHes y pacTeHUi.
On10I0TBOpEHNE M Pa3BUTHE PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE OILIOIOTBOPEHUE
y IIBETKOBBIX pacTeHuil. O0pa3zoBaHuE U pa3BUTUE CEMEHHU.

MexaHu3MBbl PETyJIsIUU OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemwi: C.I'. HaBamun, X. [lInemaH.

Tabnuywr u cxemwvl: «BereratuBHoe pa3sMHOXeHHE», «Tumbel 0Oecrnonoro
pa3sMHOXEHUsD», «Pa3MHOXeHHE XJIaMUIOMOHAAbD», «Pa3MHOMXKEHHE HBIJIEHBDY,
«Pa3smHoxeHue ruape»y, «Mehosdy», «Xpomocombly, «['amerorenes», «CtpoeHue
AMIEKIIETKU U ciEpMaTo30n1a», «OCHOBHBIE CTaAMU OHTOTEHE3a», «IIpsMoe u HenpsmMoe
pa3BuTHEY, «Pa3zBUTHE MANCKOTO KyKay, «Pa3Burtue capanum», «Pa3BUTHE JATYIIKNY,
«JIBOITHOE OMIIOJIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», « CTpOCHHE CEMSIH OJHOI0IbHBIX
Y ABYAOJIbHBIX PACTEHUIN», « KM3HEHHBIN LIUKII MOPCKOW KamycThbDy, «KM3HEHHBIN UK
Mxay, «’KHU3HEHHBIN UKJII MATOPOTHUKAY, « KU3HEHHBIN LIUKII COCHBI».

Obopyoosanue:  CBETOBOM  MHKPOCKOI,  MHKpOIpenapaTbl  SUIIEKIETOK
Y CIIEPMATO30MI0B, MOJIEIb «LIUKIT pa3BUTHS JIATYIIKI.

Jlabopamopnasa paboma «VI3yueHue CTpOEHHs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOMpEnapaTax».
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llpakmuueckass paboma «BbIsBIEHHE TPU3HAKOB CXOJICTBA  3apO/IbIIICH
MIO3BOHOYHBIX JKUBOTHBIX .
Jlabopamopnas paboma «CTpoeHre OpraHOB PA3MHOKEHUS BHICIITUX PACTEHUI.

Tema 11. 'eHeTnKa — HaAyKa 0 HACJIEICTBEHHOCTH U HN3MEHYHBOCTH OPraHU3MOB

Hcropust cTaHOBIEHUS W PAa3BUTHA T'€HETHKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Pojib 0OT€4ECTBEHHBIX YUEHBIX B PA3BUTHH T'€HETUKU. PaOOTHI
H.K. KomenoBa, H.MU. BasumioBa, A.H. benoszepckoro, I'.J. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHSATUSI U CHUMBOJBL. [ OMOJOTHMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC T€HBI, AIbTEPHATUBHBIC MPU3HAKYU, TOMUHAHTHBIA U PEIIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, TE€TEPO3UroTa, YUCTasl JUHUS, TUOpUlbI, reHoTurl, ¢peHotun. OCHOBHBIC
METOJIbl ~ TEHETHKU:  TUOPUAOJOTMYECKUM,  UUTOJOTUYECKUU,  MOJIEKYJISPHO-
TE€HETUYECKUH.

Jlemoncmpayuu:

llopmpemuwi: I'. Mengens, I'. ne @pu3, T. Mopraun, H.K. Konsuos, H.W1. BaBuinos,
A.H. benoszepckuit, I'.Jl. Kapnieuenko, 0. A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

Tabauywl u cxemol: «MeTOIbI TEHETUKNY, «CXEMBI CKpEITUBAHUS.

Jlabopamopnas paboma «Jlpozoduia kak 00bEKT FreHETUYECKUX UCCIICTIOBAHUIN.

Tema 12. 3ax0oHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBoiit 3akoH MeHzuenss — 3aK0H €IMHO00pa3us
ruOpuI0B nepBoro nokojeHus. [IpaBuno momunupoBanus. Bropoit 3akon Mengens —
3aKOH paculeryieHus mnpu3HakoB. [{uTonornueckue OCHOBBI  MOHOTHOPHIHOTO
CKpeluBaHus. ['unore3a 4ucToThl ramer.

Ananusupymouiee ckpemmBanue. [[poMexyTOuHBI XapakTep HaCIEIOBaHMS.
Pacmierienre npu3HakoB Py HEMOJIHOM JIOMUHUPOBAHUMU.

HurnOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HaCJIeI0BaHUS MPU3HAKOB. [[uTONMOTMYECKe OCHOBBI TUTHOPUTHOTO CKPEIIUBAHMUS.

CuenienHoe HacienoBanue mnpu3HakoB. Paboter T. Moprana. CrernieHHoe
HACJICZIOBAHUE T'€HOB, HAPYIIEHUE CUECIUICHUS MEXKIYy IeHamMu. XPOMOCOMHAasl TE€OpHs
HACJIEICTBEHHOCTH.

I'enetnka mnosia. XpOMOCOMHBIM MEXaHW3M ONPEACNICHHS MoJia. AyTOCOMBI
U II0JIOBBIE XPOMOCOMBI. l'OMOramerHeli M TreTeporaMeTHbll Iojd. I eHerndeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpusHakoB, CLHETUVIEHHBIX C MTOJIOM.

I'enorun kak nenocrtHasa cucrema. [lenoTponus — MHOXKECTBEHHOE JIEMCTBUE TEHA.
MHokeCcTBEHHBIN aJJICIIN3M. B3aumoneiictBue HeaJUICJIbHBIX T'CHOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeT4yeCKU KOHTPOJIb Pa3BUTHUS PACTEHUM, KMBOTHBIX U YEJIOBEKA, a TAKKE
(bU3HOIOTHYECKUX TPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (yHKIMH. ['eHeTHueckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXAaHM3Mbl B3aWMOJICHCTBUS «XO3SMH — TMapa3uT
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U «XO3IMH — MHUKpPOOMOM». ['€HeTHYecKhe acheKTbl KOHTPOJsi U HU3MEHEHHUs
HACJIeICTBEHHOU MH(OpPMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

llopmpemuwi: I'. Mennens, T. Mopras.

Tabnuyer u cxemol: «llepBblii U BTOpOM 3akoHBI Menaens», «Tperuil 3akoH
Mennens», «AHaIM3Upylollee CKpenmBaHue», «HemnoiHoe JOMUHUPOBAHUEY,
«CriernieHHoe HaclieJOBaHUE MTPU3HAKOB Y Apo3odwiby, «I'eHeTnka momay, «Kapuotur
yenoBekay, «Kapuortun napozodpuis»y, «Kapuotun nTUibD, «MHOXKECTBEHHBIN
aJuieIu3My, «B3anMoeiicTBIE TeHOBY.

Obopydosanue: MOAENb sl JIEMOHCTPALIMM 3aKOHOB €AMHOOOpasusi TuOpHUI0B
NIEPBOTO IMOKOJICHHUS] M PACIICIUICHUSI MPU3HAKOB, MOJEIb JJIsl JEMOHCTpAlMU 3aKOHa
HE3aBHCUMOTO HACJIEIOBAHMS ITPU3HAKOB, MOJEIb Ul JEMOHCTPALMM CUEIJIEHHOIO
HacCJeI0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapart: «Jpo3zodunay.

Ilpakmuueckas paboma «VI3ydeHue pe3ysbTaTOB MOHOTUOPUIHOTO CKPEIIUBAHUS
y 1p030(UIIBbD).

Ilpakmuueckasa paboma «V3ydeHue pe3ylbTaTOB TUTHOPUIHOTO CKpEIIUBaHUSA
y Ip030GUIIBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna W cpeAabl  npu  HOPMUpPOBAHMHM  (pEHOTHIIA.
N3MeHunBOCTh Tpu3HAKOB. KadyecTBEHHbIE M KOJIMYECTBEHHBIC MPU3HAKU. Bubl
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICICTBCHHAS.

MoaudukanronHas  u3MeHYMBOCTb. Ponb  cpeasl B (hopMUpOBaHUU
MOIU(PUKAIMOHHON M3MeHYnBOCTH. Hopma peaknuu npusHaka. BapuarmoHHbIN psin
n BapuanmoHHas kpuBas (B. Horanncen). CBoiictBa MOAU(UKAIIMOHHON
M3MEHUYMBOCTH.

I'enoTnnnueckast N3MeHYNBOCTEL. CBOMCTBA TEHOTUITMUECKON N3MEHUYNBOCTH. BUIbI
TCHOTUITNYECKOM N3MEHUYMBOCTH: KOMOMHATUBHASI, MyTaIllHOHHAS.

KomOunaTtuBHasT W3MEHUYMBOCTH. Meio3 ©  IOJOBOM IIpoIlecC — OCHOBA
KOMOMHATUBHON HW3MEHYMBOCTH. POJIb KOMOMHATHBHONH H3MEHYMBOCTH B CO3JaHUU
T€HEeTHYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmoHHass U3MEHUYUBOCTh. BUJIbI MyTaliuii: FTEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHbIE M UHAYIIUPOBAHHBIE MyTallMH. SIIEpHBIE U IUTOIIA3MATUUECKUE MYTAIUH.
Comartnueckue 1 noJioBbie MyTaluu. [[puumHbl BOBHUKHOBEHUS MyTalMii. MyTareHsl u
UX BIMSHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpolecca. 3aKoH
rOMOJIOTHYECKUX PsIIOB B HaclieacTBeHHOM u3menurnBocty (H.U. BaBunoB). BuesnepHas
W3MEHUYMBOCTbH M HACJICJICTBEHHOCTb.

Jlemoncmpayuu:
lopmpemuwi: I'. ne ®pu3s, B. Uoranucen, H.I. BaBusios.

Tabauywl u cxemol: «Buapl ”3BMEHUNBOCTHY, «MoaupUKaImoOHHasT U3MEHYUBOCTHY,
«KomOuHaTUBHAsT HM3MEHUYMBOCTB», «Meho3», «OmnonoTBopeHue», «l'eHeTHueckue
3a00J1eBaHUs YeIOBEKa», « BUIbl MyTallnii».
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Obopyoosanue. KUBbIE U TepOAPHBIE FIKIEMIUISIPbl KOMHATHBIX PACTEHUHN, PUCYHKHU
(boTorpadum) )KMBOTHBIX C Pa3IMUYHBIMU BHIaMU U3MEHYUBOCTH.

Jlabopamopnas paboma «ViccnenoBanue 3aKOHOMEPHOCTEH MOAMMUKAITMOHHON
U3MeHYUBOCTHU. [locTpoeHue BapraImoHHOTO psijia U BApUAILIMOHHON KPUBOIY.

Ilpaxmuyeckass ~ paboma  «Myrtamuu y  Apo3odmibl  (Ha ~ TOTOBBIX
MUKpOTMpEnaparax)».

Tema 14. I'eneTuKa YesioBeKa

Kapuotun 4yenoBeka. MexayHapoaHas mporpaMMa HCCJIEAOBaHUS TeHOMa
yesjoBeka. MeToapl M3yUeHHs] TEHETHKU YEJIOBEKAa: T'€HEaJOorHnyecKui, ONM3HEIOBBIN,
[IUTOT€HETUYECKUM, TOMYJISIIMOHHO-CTATUCTUYECKUN, MOJEKYJIAPHO-TEHETUUECKUM.
CoBpemMeHHOE  ONpEAENCHUE  TIEHOTUIA:  MOJHOT€HOMHOE  CEKBEHHPOBAHMUE,
FEHOTUNUPOBAaHWE, B TOM uucie ¢ nomompblo [I[[P-anamu3a. HacneactBenHbie
3a0oeBaHusl 4eloBeka. ['€HHbIE W XPOMOCOMHBIE OOJIE3HM 4YesoBeKa. boie3nu
C HACIEICTBEHHOM NPEAPACHONOKEHHOCThIO. 3HAUCHUE MEIUIMHCKOW TIE€HETHKU
B MPEJOTBPAILCHUM M JICYEHUU TEHETUYECKUX 3a00yieBaHUN dYesnoBeka. Meauko-
TEHETUYECKOEe KOHCYJbTHpoBaHUE. CTBOJOBbIE KIETKU. [lOHATHE «TrE€HETHYECKOTO
rpy3a». OTHYECKHE AacHeKThl HCCJIEJOBaHMM B 00JIaCTH peAaKTUPOBAHUS TeHOMA
Y CTBOJIOBBIX KJIETOK.

['enetnueckue  (GakTopsl  TOBBIIMIEHHOW  YYBCTBUTEIIBHOCTH  4eJOBEKa
K (U3UYECKOMY UM XMMHYECKOMY 3arpsi3HEHHMIO OKpy:Karolieh cpenbl. [eHeTmyeckas
MIPEIPACIOIOKEHHOCTh YeJIOBEKa K MaTOJIOTUSIM.

Jlemoncmpayuu:

Tabnuyert u cxemwr: «Kapuotunm uenoBeka», «MeTonbl WU3Yy4EeHUS TE€HETUKH
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUs YEITOBEKay.

llpaxmuueckas paboma «CocTaBJIeHUE U aHATIU3 POJOCIIOBHON.

Tema 15. Cenrekuusi OpranHusMoB

JlomecTuKanus W CENEeKUHs. 3apOkKIACHUE CENEKIUU W JTIOMECTUKAlHUH. YUYEHHE
H.W. BaBunoBa o LleHTpax mpoUCXOXIEHUS U MHOTO00pa3usi KyJIbTYpHBIX PAaCTCHHUI.
Posb ceneknuu B CO3MaHUM COPTOB PACTEHHM W TOpoA KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSJAOB B  HACIEACTBEHHOM  HW3MEHUYMBOCTH
H./. BaBuiioBa, ero 3Ha4eHUE ISl CEICKITMOHHON PabOTHI.

Metoasl  cenekIMoHHOM  paboThl.  MckyccTBeHHBI  OTOOp:  MAacCOBBIM
Y MHJIUBUTYAJIbHBINA. DTarbl KOMOMHAITMOHHON ceNeKiuu. VcrpITanne mpou3BoauTeNIeH
10 NOTOMCTBY. OTOOp MO T€HOTHUITY C TOMOILBIO OLIEHKU (DEHOTHUIIa MOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ omoIibko ananusa JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJI CEeJIEKIIMOHHON pa0oThl. PaguanimoHHbiil 1
XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYTallui y KYyJbTYPHBIX (POPM OpPraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO PEIAKTUPOBAHUS M METOA0B pekoMOumHaHTHRIX JIHK
JUISL TIOJTYYEHUSI ICXOJAHOTO MaTepuala JJisl CEJICKIINU.
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[Tonmyuenue nonuriona0oB. BHyTpuBuaoBas rubpuauzanus. bauzkopoacTtBeHHOE
CKpelIuBaHue, Wil WHOpuauHr. HepoacTBEeHHOE CKpellMBaHHWE, WM ayTOPHJIMHT.
I'erepo3uc u ero mpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuumu. OtnaneHHas
rubpuauzanus. [lpeomonenue Oecrionuss MEXKBHUIOBBIX THOpUIIOB. JlocTHXKeHUsS
CEJICKIIUH PACTEHUN U )KUBOTHBIX.

CoxpaHeHHEe W W3yYEHUE TI€HETUYECKHUX PECYpCOB KYJBTYPHBIX PACTEHUH M HUX
JTUKUX POJWYEH ISl CO3JAaHHUS HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SMCTBEHHBIX
KYJIBTYP.

Jlemoncmpayuu:

llopmpemui: H.W. BaBunos, 1.B. Muuypum, I'./[. Kapneuenko, I1.11. JIykbsineHko,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabauyvl u cxemvi: «LleHTpBI MPOUCXOXKIECHUS U MHOTOO0Opa3us KyJIbTYPHBIX
pacTeHMil», «3aKOH TOMOJIOTMYECKHUX PSAIOB B HACIEACTBEHHONM W3MEHUMBOCTI,
«Metoapsl cenekiumny, «OTaaneHHas rudpuan3anus», «MyrtareHes».

Jlabopamopnasa paboma «VI3ydeHue cCOpTOB KYJIBTYPHBIX PACTEHUU U MOPOJ
JOMAITHUX )KUBOTHBIX).

Jlabopamopnas paboma «13y4eHne METO/10B CEJIEKIINN PACTCHUIN.

Ipaxmuyeckas paboma «IIpuBUBKa pacTEHUI.

Oxekypcua  «OCHOBHBIE  METOABI W JOCTHIXKEHMS  CENEKIMM  PACTCHHU
1 )KMBOTHBIX (Ha CEJEKUMOHHYIO CTAHIIMIO, INIEMEHHYIO (DepMy, COPTOUCTIBITATEIbHBIN
Y4aCTOK, B TEIUIMYHOE XO35MCTBO, B JJAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOIO
LEHTPA)».

Tema 16. BuoTexHoJI0TUsI M CHHTETHYECKAsl OMO0JIOT U

OOBEKTHI, UCIIOJIb3yEeMbI€ B OMOTEXHOJIOTUH, — KIETOYHBIE U TKAaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MbI, UX XapaKTepucTuKa. TpaauironHas OMOTEXHOJIOTUs: XJIeOoneYeHue,
MOJIyYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIME. MUKPOOMOIOTHUECKUI CHUHTES.
OOBeKThl MUKPOOUOJIOTHUECKUX TexHoJoruil. [Ipon3BoACTBO Oe€jika, aMUHOKHUCIIOT
Y BUTAMHUHOB.

Co3aHre TEXHOJOTMH W HWHCTPYMEHTOB LEJIECHANPABICHHOIO W3MEHEHUS
Y KOHCTPYHMPOBAHHSI T€HOMOB C LIEJIbIO IMOJYYEHUS OPTaHU3MOB M HMX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEYaroIIrecs B IpUpoie OMOCUHTETHYECKUE TTYTH.

Knerounas wHxkeHepus. MeToapl KyJIbTypbl KJIETOK M TKaHEW PpACTEHUU
1 KUBOTHBIX. Kprobanku. CoMatrnueckasi rTHOpuaN3alins ¥ COMaTUYECKU SMOPUOTEHE3.
Hcnonb30BaHKE ramionioB B CEIIEKIMU pacTeHUi. MICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIIHS SIMIEKIIETOK U KIIOHUPOBAHKE JKUBOTHBIX. METO TpaHCIUIAHTALIMM SIAEP
KJIETOK.

XpoMOCOMHass W T€HHas  WHXeHepus. VICKyCCTBEHHBIM  CHUHTE3 TI€Ha
U KoHcTpyupoBaHue pexkoMOuHaHTHBIX JIHK. JlocTmxkeHuss u  TMEpCHEKTUBBI
XPOMOCOMHOW M T€HHOW MHKEHEPHUH. DKOJIOTMUYECKHE U ITUYECKHUE MPOOJIEMbI T€HHOM
MHXECHEPHUH.
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Menmuuunckue  OuotexHosnoruu.  IloctreHomHas  uudpoBas  MeaulMHA.
[MI[P-muarsocTrka. MeTabOJOMHBIM aHANMW3, TEHOICHTPUYSCKUA aHAIW3 MPOTEOMa
YEJI0BEKA I OLEHKU COCTOSIHUSA €r0 310pOBbsi. MCIOnp30BaHME CTBOJIOBBIX KJIETOK.
Tapretnas Tepanus paka. 3D-OnonH)eHepus s pa3paboTKu pyHIaMEHTATbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJIOTUH, CO3JaHUs KOMIUIEKCHBIX TKaHEW COYETaHWEM TEXHOJIOTUH
TPpEXMEpHOTO  OWONpUHTHHTa U cKaddonauHra s pelieHus  3ajad
NEPCOHATU3UPOBAHHON MEAUIIUHBI.

Co3nanue BEKTOPHBIX BAKIUH C IIE€JIbI0 00€CTIeYeHUsI KOMOMHUPOBAHHOW 3alllUThI
oT BO30OyAUTENEH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
¢yukiuonupoBanus PHK-conmepkamux BUpPYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00s1€BaHuUs YEJIOBEKA U )KUBOTHBIX.

Jlemoncmpayuu:

Tabauyvr u cxemvi: «Vcnob30BaHHE MHUKPOOPTaHU3MOB B IPOMBIILIEHHOM
pOU3BOJICTBEY, «KileTouHas nHxxeHepus», «I'eHHast HHKEHEPUs».

Jlabopamopuas paboma «V13ydeHne 00bEKTOB OMOTEXHOIOTUNY.

IIpaxmuueckas paboma «llonyyeHne MOJIOYHOKHUCIIBIX IPOTYKTOBY.

Okckypcus  «buoTexHOMOrMST  —  BaXKHEWIIAs  NPOU3BOJUTENIbBHAS  CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.

11 KJIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpPEMs.

Tema 1. 3aposkaeHue u pa3BUTHE IBOJTIOHNOHHBIX MIPEACTABJIEHUI B 0H0JI0THHI

OpomonnonHas teopus Y. Jlapsuna. [Ipeanoceuiku BOSHUKHOBEHUS JapBUHU3MA.
JKw3Hb n HayuHas nesrenbHOCTh Y. /[apBrHa.

JIBrkytue cuiibl 3BOJONMM BUjioB mo Y. JlapBuHy (BbICOKAash MHTEHCUBHOCTH
Pa3MHOXEHHUSI OPTaHU3MOB, HACJIEICTBEHHAS! N3MEHUNBOCTh, O0OpH0Oa 3a CyIECTBOBAHUE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cuntetnueckoit Teopuu sBomtonuu (CT3). HelitpanbhHas Teopus
sBostoLMU. COBpEMEHHAs! HBOJIIOIMOHHAS] OMOJIOTHS. 3HAYE€HUE SBOJIIOLUOHHON TEOpUn
B (hOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

Jlemoncmpayuu:

Ilopmpemuwi: Apuctorens, K. Jluanei, K.b. Jlamapk, 9.0K. Cent-Unep, K. KroBbe,
Y. HapsuH, C.C. Yerepuxon, N.U. [lImansraysen, /1. Xonneiin, /I.K. benses.

Tabauyvl u cxemvi: «Cuctema xuBodt npuponbl (mo K. Jluanero)y, «JlectHuna
KUBBIX cymiecTB (mo Jlamapky)», «Mexanusm (opMupoBaHHUsS TPUCTIOCOOICHUN
y pacteHuid u KMBOTHBIX (1Mo Jlamapky)», «Kapra-cxema mapiipyTa MyTEHIeCTBUS
Y. Napsunay, «Haxoaku Y. lapBunay, «D@opmbl 60psObI 3a cyiiecTBoBaHue», «I1opoibl
rony0eit», «MHoroobpasue KynbTypHBIX (GopM KanmycTbl», «l[lopoasl momamHmux
KUBOTHBIX», «Cxema oOpa3zoBanus HOBBIX BHIOB (1o Y. [apBuny)», «Cxema
COOTHOILIECHHS JBUXKYIIUX CUJ 3BONIOUUN», «OCHOBHBIE TMOJIOKEHHSI CUHTETUYECKOU
TEOPUH IBOJIOLIAN.
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Tema 2. MUKpPO3BOJIIOLNS U €€ Pe3yJbTAThI

[Tonynsuus Kak 3J1IeMeHTapHas €IUHUIA SBOTOLUU. COBPEMEHHBIE METO/IbI OLICHKU
T€HETUYECKOT0 pa3HooOpa3usi W CTPYKTYphl momyisiuuid. M3Mmenenuwe reHodoHIa
NOMYJIALMM KAK JJIEMEHTAPHOE »HBOJIOLMOHHOE SBJIEHUE. 3aKOH T'€HETUYECKOIrO
pasuoBecust /. Xapau, B. BaitnGepra.

DneMeHTapHbIe (PAKTOPHI (IBUXKYIIIUE CUIIBI) IBOIIOIMHU. MyTallMOHHBINA TIpoLiecc.
KoMOunaruBHass u3MeH4YMBOCTb. Jlpeil) reHoB — ciydyallHble HEHAIIPABJICHHbBIE
WU3MEHEHHMS YacTOoT ajuiesielt B momyssusax. Jddext ocHoBaresns. Murpanuu. M3omnsmus
NoNyJISIui: reorpadudaeckas (MpocTpaHCTBEHHAs), OMoJIoruyecKast (pernpoayKTUBHA).

EctectBenHsblil 0TOOp — Hampamstonuii paxTop 3Boonruu. DopMbl €CTECTBEHHOTO
otOopa: ABUXKYIIUNA, CTAOMIM3UPYIOMIUH, paspbiBalomuil (1u3pynTuBHbIN). [TogoBoi
0T0Op. BO3HUKHOBEHME U SBOJIOLKS COLIMATIBHOTO MMOBEIEHUS )KUBOTHBIX.

[TpucnocobaeHHOCTD OpPraHU3MOB KaK pe3yJibTaT MUKPO3BOJIIOLUN.

Bo3HukHOBeHHE npuCnocoOsieHui y Opranu3mMoB. ApoMopdo3bl U UANOAJANTALNH.
[Tpumepsl npucrocoOeHni y OpraHu3MoB: Mop¢osioruyeckue, (Gpru3noIoruuecKue,
OMOXUMHUYECKHE, oBeJeHYeCKre. OTHOCUTENLHOCTh MPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero «kpurepunm u cTpykTypa. BumooOpazoBanme Kkak pe3ysbTar
MUKpO3BoIOIMK. M3omsius — kinroueBoit gaktop BuaoodpazoBanus. [lytu u criocoObl
BHU1000pa30BaHUS: aJIONAaTPUUIECKOE (reorpaduueckoe), CUMITATPUUECKOE
(3KOJIOTUYECKOE), «MTHOBEHHOE» (MONUILIONU3auus, rudpuanszanus). nureapHocTh
ABOJIIOLIMOHHBIX TPOLIECCOB.

Mexann3msbl (GOpMHPOBAHUS OUOJIOTHUYECKOTO pa3HOOOpa3Hs.

Ponb »BONMIOIMOHHONW OMONOTMM B pa3pabOTKE HAay4YHBIX METOJIOB COXPAHEHMS
OouopazHooOpazusi. MUKPOIBOMIONKS W KOJBOJIOIHUSA TMapa3uTOB W HMX XO3SEB.
MexaHu3mbl GOpMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CI1OCOOBI OOPHOBI C HEH.

Jlemoncmpayuu:

Ilopmpemuwi: C.C. UetBepukosn, . Maiip.

Tabauywvl u cxemvi: «MyTallMOHHAsT U3MEHYUBOCTBY, «[lonmynalMOHHas CTpyKTypa
BUaa», «CxeMa TposiBIieHUs] 3akoHa Xapau—BaitnOepra», «J[Brkyiiue CHIIBI
ABOJIIOLUNY,  «DKOJIOTMYECKass M30JsUusl  MONYyJSUMA  CeBAaHCKOM  (openny,
«l"eorpaduueckast U30JALUMS JTUCTBEHHUIBI CUOMPCKONW M JIMCTBEHHUIBI JAypCKO»,
«ITonynsiIuOHHBIE BOJIHBI YHUCIEHHOCTH XUIIHUKOB M KepTB», «Cxema nelcTBus
€CTECTBEHHOTO 0TOOpay, «DopMbl OOpPHOBI 3a cymiecTBOBaHUE», «HIyCTpUambHbII
MenaHu3My», «Kuble nckonaembie», «[I0KpOBUTENBCTBEHHAs OKpACKa >KUBOTHBIXY,
«IIpenynpexnaromas OKpacka IKUBOTHBIX», «DU3MOJIOTHYECKUE —aJanTaium,
«IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTBY, «Kputepuu Bugay, «Bubl-
nBoiHukM», «CTpykTypa Buga B mnpupoge», «Crocodbl BUI000pa30BaHUS»,
«l"eorpaduueckoe BHUI000pa30BaHUE TPEX BHUAOB JAHABILEH», «IKOJIOTHUYECKOE
BHUI000pa3oBaHne BUAOB CUHHID, «[lomummonasl pactenuity, «KamycTHO-peneuHsblit
THOpUT.
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Obopydosanue: TepOapuu pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydesa MTHI]
M 3BEepel ¢ MpUMepaMu Pa3IMYHBIX MPHUCIIOCOOICHMIA, Yydena MTUIl U 3BEPEei pa3HbIX
BUJIOB, TepOapuu pacTCHUN OJIM3KUX BUAOB, 00PA30BABIINXCS PA3TUIHBIMU CIIOCOOAMHU.

Jlabopamopnas paboma «BpisiBIeHNE N3MEHYNBOCTH Y 0COOCH OTHOTO BHIAY.

Jlabopamopnas paboma «IlpucnocoOiieHus OpraHU3MOB W HUX OTHOCHUTEIIbHAsS
I1eJIECO00Pa3HOCTHY.

Jlabopamopuas paboma «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoJIIOLHs U €€ pe3yabTaThl

Metoapl u3ydeHUs: Makpo3BoOJOIUU. llaneoHToNOrMYeCKre METOJbl H3y4YEeHUs
sBororuu. [lepexoanapie GopMbl U GUITOTEHETUYECKHE PSIBI OPTAHU3MOB.

buoreorpapuueckue mMeronsl u3ydeHus sBoonuu. CpaBHeHUE QuOpbl U (payHbI
MaTepUKOB M OCTpOBOB. buoreorpadguyeckue obOmactu 3emiau. Buasl-sHaeMuKu
U PEIUKTHI.

OMOpHOJIOTUUECKHE U CPaBHUTEIHLHO-MOP(HOIOTHYECKUE METOAbl H3yUYCHHUS
ABOJIONMHU. ['eHeTHyYeckue MEXaHU3Mbl DBOJIIOIMM OHTOTEHE3a U IOSIBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE U aHAJIOTUYHBIE OpPraHbl. PynrmeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-TEHETHUECKUE, OMOXUMUYECKHUE U MAaTEMAaTUUECKHE
METOJbl M3Yy4YEHHUs OBOJIONUU. ['oMonoruuHble TeHbl. COBpPEMEHHBIE METOJIbI
NOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallMH U IBOJIIOIMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBmIIa) HBOMOLMH. HeoOpaTHUMOCTH 3BOJIOIHH.
AnanTtuBHas paguanus. HepaBHOMEPHOCTb TEMITOB 3BOJIIOIUY.

Jlemoncmpayuu:

Ilopmpemwvi: K.M. bap, A.O. KoBanesckuii, @. Mroiep, J. [ eKkenb.

Tabnuybr u cxemvl: «DUIOTEHETUYECKUN Psii  JOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOrle smepsl», «Creronedansn», «Punrnoputey, «CeMEeHHBIC TTAITOPOTHUKI,
«buoreorpaduueckue 30861 3eMin», «Jpeiid KOHTHHEHTOBY, «PenukThl», «HavanbHbie
CTaauyd SMOpPHUOHAIILHOTO PAa3BUTHSl TMO3BOHOYHBIX JKUBOTHBIX», «l OMOJIOTHYHBIE
U aHAJIOTUYHBIC OpraHel», «PyauMeHTBI», «ATaBH3MBD», «XPOMOCOMHBIC HAOOPHI
yejoBeKa W IMMMIaH3e», «lJaBHbIE  HaMpaBlIeHWS  dBoJonun», «OOmme
3aKOHOMEPHOCTH IBOJTIOIINI.

Obopyoosanue: KONICKIUU, TepOapuu, MYJSDKA HCKOMAeMBbIX  OCTaTKOB
OpraHu3MOB, MYJSDKM TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUJICKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxneHue u pa3BuTHe ;KU3HU HA 3emJie

HayuHble runoTes3sl MPOUCXOKACHUS )KU3HHU Ha 3eMiie. AOMOTreHe3 U MaHCIepMHusl.
JloHay4yHbIEe TpEACTaBICHUS O 3apOKIACHUM KU3HU (KpeaumoHusMm). ['umoresa
IIOCTOSIHHOTO CaMO3apOXIEHUs KU3HU U ee onpoBepkeHue onbitaMu O. Penu,
JI. Cnannanuanu, JI. [lactepa. [IpoucxoxxaeHue xu3HA U aCTPOOUOIIOTHS.
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OcHOBHBIE H3Tanbl HeopraHudeckoil sBosonuu. [lnanerapHas (reosjoruyeckas)
ABOJIONMS. XUMUYECKasi 3BOJIONUA. AOHUOTCHHBIM CHHTE3 OpPraHUYECKUX BEIIECTB
n3 Heopranmdeckux. Omeir C. Mmmnepa u I'. FOpu. OOpazoBaHue MOIMMEPOB
u3 MoHomepoB. KoanepBatnas runore3a A.M. Omnapuna, rumnore3a NEPBUYHOIO
oynwona JI. Xonmeiina, reneruueckas rumore3a . Memnepa. Pubosumbr (T. Yek)
u runore3a «vupa PHK» V. I'mnbepra. ®opMupoBanue MeMOpaH U BO3HUKHOBEHUE
IPOTOKJIETKH.

Uctopusa 3emnu u meToabl ee u3ydeHus. Vckonaemble OpraHUYECKUE OCTATKHU.
['eoxpononoruss u ee wmeronbl. OTHOcUTENbHAsE U aOCOJIIOTHAS TE€OXPOHOJIOTHS.
I'eoxpoHoIOrHYECKast mKajaa: 30Hbl, dPbl, IIEPUOJBI, STIOXU.

HauanbpHble 3Tanel OpraHM4eckor 3BONIOUMU. [I0sIBIIEHHE W HBOMIOLMS TEPBBIX
KJIETOK. DBOJIIOLMS MeTaboan3Ma. Bo3HMKHOBEHHE MEpBbIX 3KkocucTeM. COBpEMEHHbIE
MUKpPOOHBIC OMOIJICHKM KaK aHaJor TMEepBBIX Ha 3emuie cooOriecTB. CTPOMATOMTHI.
[TpokapHuOThI U 3YKapUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOHMOreHe3). DBOIIONUOHHOE IPOUCXOKACHHUE
BUPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHHME OCHOBHBIX
Py MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 9Tanbl HBOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacteHuid. Beixon pacrenuid Ha cyumy. [losBieHHE CIIOPOBBIX pACTEHUM M 3aBOCBAHUE
nmHu cymn. CeMeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE dTanbl JBOJIOIUU KUBOTHOrO Mupa. OcHOBHBIE apomMop]o3b
KUBOTHBIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — OSIBJIEHUE COBPEMEHHBIX THUIIOB.
IlepBbie  xopmoBbie KUBOTHBIE. JKW3Hb B BOJE. OBOJIOUUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentrmid. IIporcxokaeHne MICKONMUTAONUX W IITHII.
[Ipunuun xmroueBoro apomopgosza. OcBoeHre OeCrO3BOHOYHBIMUA U MO3BOHOYHBIMHU
KUBOTHBIMH CYIIU.

Pa3BuTHne xu3HM Ha 3eMJiie M0 3paM U MEepUoJaM: apXeu, MpoTepo30il, MaIeo30i,
Me3030M, KaitHo301. OOIas xapakTepuCTHKa KiIMMaTa M T€OJIOTUYECKHUX IMPOIIECCOB.
[losiBneHne W paciBeT XapaKTEepPHBIX OPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCJIOBHS
U BJIMSTHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBble BBIMHUpPAHHSI — DKOJOTMYECKHUE KPHU3UCHI Tpouuioro. IlpuynHbI
U CJHEACTBUSI MacCOBbIX BbIMUpAHUN. COBPEMEHHBIM 3KOJIOTMYECKHN KPHU3HC, €ro
ocobenHoctH. [Ipobiema coxpaneHus 6nopazHooOpa3us Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro Mwupa. IIlpuHuMnel KiaaccupuKaLUK
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: ®. Penn, JI. Cnannanuanu, JI. ITacrep, 1.. Meunukos, A.W. OnapuH,
. Xonneiin, I'. Mennep, C. Mumep, I'. FOpu.

Tabauyvr u cxemvi: «Cxema ombiTa ®. Pegm», «Cxema ombita JI. Tlactepa
10 U3YYECHUIO CaMO3apoxaeHus KU3HN», «Cxema onbiTa C. Muiepa, I'. FOpu», «3tamnbl
HEOPTraHUYECKOM 3BOJIIOLMNY», «['eoxpoHonornyeckas mkana», «HavyanbHble 3Tanbl
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OpraHu4eckoil »BosmoIuuy, «Cxema 00pa3oBaHUsl IYKAPUOT NMYTEM CUMOHOTEHE3a,
«Cucrema xuBOW mpupoasD»y, «CTpoeHue BHUpYyCa», «ApoMOp(O3bl pacTEHUN»,
«Punnodutey, «OMHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIH,
«Mxwm», «llamopotHukm», «l'omocemeHnHble pacteHus’», «OpraHbl [BETKOBBIX
pacTeHmity, «Cxema pa3BUTHS JKUBOTHOTO MHPa», «ApomMop(do3bl IKHUBOTHBIX,
«Ipocrenmmey», «Kumeunonomoctueie», «llnockue yepBu», «HUIEHUCTOHOTHEY,
«Pp10BIY, «3eMHOBOAHBIEY, «lIpecmbikatommecs», <«IITuipD, «MIEKONMUTAIOMINEY,
«Pa3BuTHe KXW3HUM B apXeuCKou spey», «Pa3BuTme XKU3HU B IPOTEPO3OMCKON 3pey,
«Pa3BuTHE XMW3HM B NAJIECO30MCKOU 3pe», «Pa3BUTHE XKU3HM B ME3030MCKOU 3pey,
«Pa3BuTHE XKU3HU B KaWHO30MCKOHN 3pe», «COBpEMEHHAsI CUCTEMa OPraHUYECKOro
MUPay.

Obopyodosanue: TepObapun paCTCHUN Pa3IMUHBIX OTAEJIOB, KOJUICKIIUA HACEKOMBIX,
BJIAXHBIE Mpenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKUX,
CKEJIETHI I03BOHOYHBIX KUBOTHBIX, Uy4ella ITULl U 3BEPEN, KOJUIEKIIUM OKAMEHEIOCTEN,
MOJIE3HBIX UCKOMAEMBIX, MYJISKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupmyanvuas nabopamopuas paboma «MogenupoBanue onsiToB Mumiepa—tOpu
M0 U3YYCHUI0 aOMOTeHHOTO0 CHHTE3a OpPraHUYEeCKUX COCIUHEHHM B TMEPBUYHOMN
aTMocdepe».

Jlabopamopnas paboma «3yueHne u ONMUCaHUE MCKOMAEMbBIX OCTATKOB JPEBHUX
OpPraHu3MOB.

IIpakmuueckasa paboma «W3yueHue ocoOCHHOCTEH CTPOCHHS PACTEHHM pa3HBIX
OTJZIETIOBY.

Ilpakmuuecxkas paboma «W3yuenne o0COOCHHOCTEH CTPOCHMSI TTO3BOHOYHBIX
YKABOTHBIX)».

Tema 5. IlpouncxoxaeHne 4yeioBeKa — aHTPONOreHe3

Pa3znenel 1 3agaun anTponosoruv. MeToapl aHTPOIIOIOTHH.

CraHoBieHuE TPEACTABICHUA O TNPOUCXOXKIACHUM 4YENOBEKA. PennrnosnHsie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeKa € JKUBOTHBIMU. (CHCTEMATHUECKOE IOJIOKEHHE YEJIOBEKA.
CBuzeTenbCcTBa CXOJCTBA YEJIOBEKA C KUBOTHBIMU: CPABHUTEIbHO-MOP(OJIOTHYECKUE,
AMOpPHOJIOTHYECKUE, (PU3UOTIOT0-ONOXUMHUYECKHUE, TToBeaeHYecKkrne. OTINYus yeIoBeKa
OT XKUBOTHBIX. [IpMOXOXKI€HNE U KOMIUJIEKC CBSA3aHHBIX C HUM IPU3HAKOB. Pa3Butue
TOJIOBHOI'O MO3ra U BTOPOU CUTHAJIBHOU CUCTEMBI.

JBvxymue cuibl ((GakTopbl) aHTPOINOTreHe3a: OWOJIOTHYECKHE, COITUAIBHEBIC.
CooTHollleHne OMOJIOTHYECKUX U COITMAIBHBIX ()aKTOPOB B AHTPOIIOTCHE3E.

OcHOBHBIE CTaJWHM aHTPOIOTeHe3a. PaHHHME YenoBEeKOOOpasHbIE OO0E3bSIHBI
(TPOKOHCYJIBI) U pPaHHUE TOHTHUABI — OOIIME MPEAKU YEIOBEKOOOpPa3HBIX 00E3bsiIH U
JTOIe. ABCTPaIONUTEKHM — IBYHOTHE MpEAKH JroAch. YeloBeK yMenblil, NEpBbIE
W3TOTOBJIEHUS OpyAuM Tpyna. YUemoBek NPSMOXOISAIIUM W TEPBBIM BBIXOJ JIIOACH
3a npenenbl Appuku. YenoBek reiaenb0epreckuii — o0Mil mpeaoK HeaH1epTaIbCKOro
YEJIOBEKA U YEJIOBEKA pa3yMHOr0. UenoBEK HEAHAEPTATbCKUN KaK BUI JIFOAEH XOJIO0AHOTO
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KinMata. YenoBek pa3yMHbII COBPEMEHHOTO THUIIA, JEHUCOBCKUW YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenaMu Adpuku. [TaneoreneTrika u najieoreHOMHKA.

DBOJIIOLIMST  COBPEMEHHOr0 4yenoBeka. EcrecTBeHHBbIH OTOOp B MOMYJISIHUSAX
yesnoBeka. MyTanMoHHbIN Tipotiecc ¥ nonuMopdusm. TlomynsiuonHsie BOJIHBI, Apend
TCHOB, MHUTpAIs U «3(PPEeKT OCHOBATENS» B MOMYJIAIHIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue packl. Ilonstue o pace. bonbmme pacel: €BponeouaHas
(eBpaswmiickas), aBCTpajo-HErpoujHas (PKBATOpUAbHAs), MOHTOJOHAHAs (a3MaTCKO-
aMepukaHckasi). Bpemss u myTH pacceleHusi 4elioBeKa Mo IuiaHere. EAuMHCTBO
yenoBeueckux pac. Hayunas HecocTosiTeabHOCTh pacusma. [IpucrnocoOaeHHOCTD
YesloBeKa K pa3HbIM YCIIOBHUSM OKpYKarolen cpesl. Binusaue reorpadudeckoii cpes
U Apeiida reHoB Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YEJIOBEKA.

MexaucIuIUIMHapHbIE METOJIbI B (U3HYecKoi (OMOJIOrMYecKOoi) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS AHTPOIMOJIOTHS M TaJCOaHTPONOJOTUSI YEJTOBEUECKUX MOMYJISIUH.
buoconuanbHele uccienoBaHUs TPUPOABI 4elioBeKa. lcciienoBaHWe KO3BOJIOLIUN
OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

Ilopmpemuwi: Y. [lapBun, J1. JIuku, .4. Porunckuii, M.M. I'epacumos.

Tabauyvl u cxemvi: «METOIBI AHTPOIOJOTUNY, «[OJOBHOW MO3T 4YeloBEKay,
«YenoBekooOpa3Hbie  00€3bsiHBDY, «CKeleT ueloBeKa M CKeJeT IIHMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MbD, «/[BHXKYIME CUIIBI aHTPONOTEHE3a», « DBOIIOLHOHHOE
JPEBO YEIIOBEKa», «ABCTpANIONUTEK», «HeToBeK yMembliD», «HenoBeK mPsIMOXOISAIINI,
«JlenncoBckui venoek» «Heangepransuby, «KpomanboHUBDY, «IIpeaku yemoBekay,
«JTanbl HBOJIIOIMU YEJIOBEKay, «Packl ueaoBeKkay.

Obopyoosanue. MyIsSKU OKaMEHEJOCTEH, MPEIMETOB MaTEPHAIbHON KYJIbTYPHI
NpEenKoB 4eloBeka, pernpoaykiuuu (pororpadun) kapTuH ¢ MHUGOTOTHYECKUMU
n OuONEeCKUMH CIOXKETaMU MPOUCXOXKACHUS uyesloBeka, (ororpaduu HaXOI0K
HCKOIAEMBbIX OCTATKOB YEJIOBEKA, CKEJIET YEJI0BEKa, MOJENb YEpena YeJI0BeKa U yepera
IIMMITaH3€, MOJEJh KHUCTH 4YeJOBEKa M KHCTH IIMMIIAH3€, MOJIENIM Topca MPEIKOB
YEJIOBEKa.

Jlabopamopnas paboma «V3ydeHue ocoOCHHOCTEH CTPOCHHMS CKejeTa 4yejoBeKa,
CBSI3aHHBIX C MIPSAMOXO0XKICHUEM.

Ipaxmuyeckas paboma «VI3ydeHre 3K0IOTUYECKUX aJaNTaluid YeTOBEKa.

Tema 6. DJxojgoruss — Hayka O B3aMMOOTHOUIEHMAX  OPraHU3MOB
U HAIOPTraHU3MEHHBIX CHCTEM C OKPYKAKIIeil cpeaou

3apoxxaeHre M pa3BuTHe dkojoruu B Tpynax A. I'ymOonbara, K.@. Pymbe,
H.A. CeBepuona, J. I'ekkens, A. Tencnu, B.H. CykaueBa. Pazaensl v 3a1aun 3K0JI0TUH.
CBs13b 3KOJIOTHH € APYTHUMH HaAyKaMHu.

Meroabl skosioruu. IloneBbie HaOMOAEHUS. OKCIEPUMEHTHI B JKOJOTHUU:
PUPOJIHBIE U JTabopaTopHbie. MoieTupoBaHKE B SKOJOTHH. MOHUTOPUHT OKPYKaIOIIEH
CpeIbl: TOKAJIbHBIHN, PpETHOHAIBHBIN U TI00ATBHBIH.
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3Ha4YeHUe SKOJIOTUYECKUX 3HAHUU ISl YEJIOBEKa. DKOJOTHUYECKOE MUPOBO33PEHUE
KaKk OCHOBA CBS3€H YEJIOBEYECTBA C MNpUpoAor. POpMUPOBAHHE HKOJOTHYECKON
KYJBTYPbI U KOJIOTUYECKOW TPAaMOTHOCTH HACEJICHUS.

Jlemoncmpayuu:

THlopmpempsi: A. I'ymbonbar, K.®. Pynwse, H.A. CeBepiios, J. ['exkenb, A. Tencnu,
B.H. Cyxkaues.

Tabnuyst u cxemwvl: «Pa3zmensl skomorum», «Metompl 3Kojgorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

Jlabopamopuas paboma «VI3yuenue METOJ0B SKOJIOTMUECKUX HUCCIIEI0BAHUIN.

Tema 7. Opranusmsl 1 cpea 00UTAHUSA

DKkoJsiornueckre (QakTopbl M 3aKOHOMEPHOCTHM MX AeilicTBusa. Knaccuduxanus
AKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmme
3aKOHOMEPHOCTH  JEHCTBUSL  dKOJOrMueckux ¢akropoB. [IpaBuino muHMMyMa
(K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTraHHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3KoJIorMueckuil (akrop. JlelicTBue pa3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpAa Ha OpPraHU3Mbl. JKOJOTWYECKHE TPYIIIbl PacTEHUN
Y )KUBOTHBIX IO OTHOLLIEHHUIO K cBeTy. CUTHAJIbHAS poJib cBeTa. DOTONEpUOAN3M.

Temneparypa kak 3xosoruueckuil pakrop. JleiicTBue Temneparypbl Ha OpraHu3MBbl.
[ToMKHIIOTEpMHBIE M TOMOWOTEPMHBIE OPraHU3MbI. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpTraHHU3MBI.

Brnaxnocts kak  akonormdeckuit  (axtop. [Ipucmocobnenuss  pacteHuit
K NOJJIep>KaHuI0 BoHOTO OanaHca. Kiaccudukanus pacTeHuil o OTHOILIEHUIO K BOJE.
[TpucnocoOaeHust )KUBOTHBIX K H3MEHEHHUIO BOJTHOTO peXHUMa.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3/YIIHAs, IIOYBEHHAs,
rIIyOMHHAs MOJIOYBEHHAs, BHYTPUOpPraHU3MeHHAas. PUBHKO-XUMHUUYECKHE OCOOEHHOCTH
cpen oOutaHus opraHu3moB. IlpucrnocoOsieHHsi OpraHu3MOB K JKM3HM B pa3HbIX
cpenax.

buonornyeckue putmbl. BHemHre u BHyTpeHHUE pUTMbl. CyTOUHBIE M TOJMYHBIE
putMbl. [IpucnocobieHHOCTh OpraHU3MOB K CE30HHBIM H3MEHEHHUSM  YCIIOBHM
AKU3HU.

XKuznennsie hopmbl opranuzmoB. [loHsitue o xu3HeHHOU ¢opme. XKu3HEHHBIE
(GopMbl pacTeHUI: JAepeBbs, KyCTApHUKH, KyCTapHUYKH, MHOTOJICTHUE TpaBbI,
OJIHOJNIETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T'€OOHOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue ¢daktopel. Buabl OMOTHYECKHX B3aMMOJEHCTBUN: KOHKYpEHIUS,
XUIIHUYECTBO, cuMOMO3 U ero ¢Gopmel. [lapazutusMm, koomepauus, MyTyaJlu3M,
KOMMEHCaJIU3M (KBapTHPAaHTCTBO, HaxyieOHN4ecTBO). HeTpoduueckue B3anMoaencTBUs
(Tonmmueckue, dopudeckue, hadpuyeckue). 3HaUyeHHE OMOTHUYECKUX B3aMMOJCUCTBUI
JUIA CYUIECTBOBAHMSI OpPraHM3MOB B cpefe oOurtanus. [IpuHIMI KOHKYpEHTHOTO
VCKITIOUEHUS.
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Jlemoncmpayuu:

Tabnuyer u cxemwvl: «Ixonoruyeckue  Qpaxtopbl», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKHUE TPYMNIbl KUBOTHBIX MO OTHOIICHUIO K CBETY», «TermmoKpoBHBIC
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «Du3nonoruueckue aaanTanuu
KUBOTHBIX», «Cpeibl OOUTaHUS OPTaHU3MOBY, «bHOTOTHYECKHE PUTMBDY, < KHU3HEHHBIC
dbopMbl  pacTeHUI», «Kuznennole  GOpPMBI  KUBOTHBIX»,  «IKOCUCTEMA
HIMPOKOJMCTBEHHOTO Jiecay, «IKOCUCTeMa XBOWHOro Jeca», «llenmu nuTaHusy,
«XuiauvectBoy, «llapazutuzmy, «Konkypenuus», «Cumomos», «KommeHcamuzmy.

Obopyodosanue: repbapuu pacTCHUN U JKUBOTHBIX, IPUCIIOCOOJICHHBIX K BIUSHHUIO
Pa3IUYHBIX JKOJIOTHUECKHX (HaKTOpOB, TrepObapuu CBETOIOOMBBIX, TEHEITIOOUBBIX
U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIIOOMBBHIC, TCHENIOOWBBIE W TEHEBBHIHOCIUBBIC
KOMHATHBIE pacTeHHs, TepOapuy U KOJUICKIMU TEIUIOMIOOUBBIX, 3UMOCTONKHX,
MOpPO30YCTOMUYMBBIX pAaCTEHUW, 4dYydyena MTULl U 3Bepei, repOapuu pacTEeHHI,
OTHOCAIIUXCS K TUrpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC PACTEHUS JAHHBIX
TPYII, KOJUIEKIIUN >KUBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpelnax, repoapuu U KOJUICKIUU
pacTeHMl W >KUBOTHBIX, OO0JAJAIONIMX YepTaMU MPUCHOCOOJEHHOCTH K CE30HHBIM
U3MECHEHHUSM YCIIOBUM JKU3HU, TepOapuM U KOJUIEKIMM PACTEHUA W KUBOTHBIX
Pa3JIMUHBIX >KU3HEHHBIX (OPM, KOJUICKIIMU YKUBOTHBIX, YYACTBYIOIIUX B Pa3TUUYHBIX
OMOTUYECKHUX B3aUMOJICUCTBUSIX.

Jlabopamopnas paboma «BbIsBIIEHHE MPUCTIOCOOJICHUN OPraHU3MOB K BIUSHUIO
CBETay.

Jlabopamopnas paboma «BbIsiBIEHUE MPUCTIOCOOTICHUN OPraHU3MOB K BIUSHUIO
TEMIIEPATYPHI».

Jlabopamopnas paboma « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUSI.

Tema 8. IkoJi0rus BUIOB ¥ MOMYJISIIHiA

DKOJIOTUYECKUE XAPAKTEPUCTUKHU momysauuu. [lomymsuus kak Ouojoruueckas
cuctemMa. Poilb HEOAHOPOIHOCTH cpenbl, (u3zmdeckux OapbepoB M OCOOEHHOCTEH
OuoJIOTUH BHUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI MOIMYJISIIUAMN.
OcHOBHBIE TTOKA3aTENU MOMYJSLMU: YACIEHHOCTh, IIJIOTHOCTh, BO3PACTHAS U MOJIOBas
CTPYKTYypa, POKAAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPALIUSL.

Dxoyioruyeckas CTpykTypa mnonyisiiuud. OIlleHKa YHCICHHOCTH TMOMYJISIUY.
JluHamMyKa 0OOMyJSIUMM W €€ peryisnus. buoTudyeckuil mNOTEeHUUAN MOMYJISIUU.
MopaenupoBanue JUHAMHKUA TMOMysaiuu. KpuBble pocTa YHUCICHHOCTH TMOIMYJISIUU.
Kpusbie BeDKHBaHUS. Perymsius YMCI€HHOCTH MOMYJISIITUI: poJib (DAKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHUECKHE cTpaTteruu BuaoB (r- u K-ctparerun).

[Tonstue 00 sKxoornyeckoi Huie Bujaa. Mecrooburanue. MHOroMepHasi MOJIEhb
skosiornyeckor Humu JI.M. XarunmHCcOoHa. PasMepbl OKOJOIMYECKOM  HUIIW.
[ToTeHnmanbpHas U peaan30BaHHAas HUILIY.

Buj xak cuctema nonynsiuid. Apeaabl BUI0B. BUIbl U UX )KU3HEHHBIE CTPATETUH.
DKOJIOTHYECKUE SKBUBAJICHTHI.
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3aKOHOMEpPHOCTH TMOBEJEHUS U MUIpalluil )KUBOTHBIX. bruosornueckue nHBa3uu
YyKEPOJHBIX BUIOB.

Jlemoncmpayuu:

Ilopmpem: JI.. XaTunHCOH.

Tabnuyvr  u  cxemvl.  «IKOJIOTMUYECKUE  XAPAKTEPUCTUKHU  TOMYJISLIUN,
«IIpocTpaHcTBEHHAs] CTPYKTypa MoOmysiuun», «Bo3pacTHble MUPAMUAbI MOMYJISIIIUN,
«CKOpOCTh 3aceNieHUs] TOBEPXHOCTH 3eMJIM Pa3IMYHbIMU OpraHu3MaMu», «Mojenb
skoJiorndeckor Hum JI.M. XatunHcoHay.

Obopyoosanue: repdbapun pacTeHUHN, KOJUICKITUN )KUBOTHBIX.

Jlabopamopnas paboma «ITpucnocoOeHust CeMSH paCTEeHHUI K PACCEIICHUIO.

Tema 9. DkoJ10rus co00mIECTB. IKOJIOTHUECKHE CHCTEMBI.

Coo01ecTBa opranu3MoB. broneHos u ero cTpykrypa. CBA3u MEX]1y OpraHu3MaMu
B OHMOLIEHO3E.

Okocucrema kak oTkpbitasg cucrema (A.Jl. Tencnaum). dyHKIMOHATBHBIE OJIOKU
OpraHu3MOB B JKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpodudeckue 1ienu u cetu. AOUoTudyeckrue 60K IKOCUCTEM. [10UBBI U WUITBI
B 9KocucTeMax. KpyroBopoT BeIeCTB U MOTOK SHEPTUH B SKOCUCTEME.

OcCHOBHBIE TIOKa3aTEIM AKOCHCTEMBI. bromacca W MpOayKUHs. DKOJIOTUYECKHE
nUpaMUIbl YKCel, OMOMACChl U DHEPTUU.

HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykieccuu. I[lepBuuHble
Y BTOPUYHBIC CYKIIECCUU M UX MPUYHHBI. AHTPOTIOTEHHBIE BO3/ICHCTBUS HAa CYKIIECCHUHU.
Knumakcuoe coobmiectBo. bruopaznooOpaszue v moJHOTa KpyroBOPOTa BEIIECTB — OCHOBA
YCTOWYUBOCTU COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI.

AHTpOIIOTEHHBIE HKOCUCTEMBI. ATposkocucTema. ArpoiueHo3. Paznuuus Mmexmay
AHTPOTIOTEHHBIMU U PUPOHBIMU IKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOol3kocucteM. ['opozackas ¢uopa
u (ayna. CuHaHTpomm3aiusi ropojckoi Qaynsl. buomornueckoe M X03sSHUCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aWMOJICHCTBUN  OpraHW3MOB
B dKocucTeMax. [lepeHoC HSHepruum W BEIIECTB MEXKIY CMEXKHBIMH JKOCHCTEMaMHU.
YCTOMYMBOCTh OPraHU3MOB, MONYJSIUAM W SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX
Y AHTPOITOT€HHBIX BO3JCHCTBUU.

MeTtoao0risi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIIOTEHHBIX IKOCUCTEM..

Jlemoncmpayuu:

llopmpem: A.J1. Tencnu.

Tabauywvl u cxemwvl: «CTpyKTypa OHOIIEHO3a», « DKOCUCTEMA IUPOKOIUCTBEHHOTO
jaeca», «IJKOocHUCTeMa XBOWHOro jeca», «DyHKIHOHAIbHBIE TPYMIbl OPraHU3MOB
B ’Kocucteme», «KpyroBopot BeliecTB B d3kocucteMey, «llenu nutanus (rmactOuiiiHas,
NETpUTHAA)», «IKOJIOTMYECKAas] THUpaMUlIa YHCeID», «DKOJIOTrMYecKass MNHUpaMHuaa
ouomaccol», «JKoJOrMYeckas mnupamuja osHeprum», «OOpa3oBaHue O60J0TaY,
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«IlepBuunas cykieccusi», «BoccraHoBneHue seca mocie moxkapa», «IKOCHCTeMa
o3epa», «ArporeHo3», «KpyroBopoT BemecTB W MOTOK SHEPTUH B arpoleHO3e,
«IIpumepsl ypOOIKOCUCTEM).

Obopydosanue: TepOapuu paCTEHUN, KOJJICKIMM HACEKOMBIX, 4Yydelia IITHII
U 3Bepel, repOapuu KyJIbTypHBIX U JUKOPACTYIIMX PACTEHU, aKBapUyM Kak MOJEIb
HKOCHUCTEMBI.

Ipaxmuueckas paboma «3y4denne u onucanue ypooIKOCHUCTEMBI».

Jlabopamopnass paboma «W3ydyeHne pa3HOOOpa3us MEJIKHUX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

Oxcxypcusi «IKCKypcHs B TAITMYHBIN OMOTeo1ieHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK,
Ha CYXOJIOJbHBIM UM TOMMEHHBIN JYT, 03€pO, OOJIOTO).

Ixckypcus « IKCKYPCHs B arpodKOCUCTEMY (Ha TOJIE UITH B TETTMYHOE XO3STHCTBO)».

Tema 10. buocdepa — rinodanbHasi IKoCHCTEMA

buocpepa — oOmennmanerapHas  oOojiouka  3eMiu, TA€  CYIIECTBYET
WIHM CyIIeCTBOBajA KU3Hb. Pa3BuTHe mpeacTaBieHuit o Ouocdepe B Tpyaax J. 3rocca.
Yuenue B.W. Bepnanckoro o ouocdepe. Obnactu Ouochepsl u ee cocrta. Kupoe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKkoHOMEpPHOCTH cyllecTBoBaHUs Ouochepsl. OcobeHHOCTH Ounocdepsl Kak
r100anbHON 3KOcHCTeMbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOreOXMMHUYECKHE IUKIbI (yriepoaa, a3oTa). PUTMUYHOCTH SIBICHUUN
B Ouocdepe.

3oHansHOCTh OMoOcdepnl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJpA,
XBOWHBIE Jieca, CMEIIIaHHbIE U IMPOKOJMCTBEHHBIE Ji€ca, CTEMU, CaBaHHBI, MyCTHIHH,
TPOMHUYECKHE JIECA, BHICOKOTOPhS. Kiumar, pacTUTENbHBIA U dKUBOTHBIM MUpP OMOMOB
CYIIN.

Ctpyktypa U (QyHKIHUS >KUBBIX CHCTEM, OIlEHKAa HX PECYpCHOr0 MOTEHIHMala
u 6uochepHbIX QyHKITHI.

Jlemoncmpayuu:

Ilopmpemui: B.. Bepuanckuii, 3. 3tocc.

Tabauyer u cxemwr: «I'eochepsl 3emnu», «KpyroBopor azora B MPUPOJIE,
«KpyroBopotr yriaepoga B npupoae», «KpyroBopor Kuciopoga B HOPUPOJIE»,
«KpyroBopoT BojbI B pupoie», «OCHOBHBIE OMOMBI cyliny, « Knumaruueckue mosica
3emmm», «Tyngpa», «Taifra», «Cmemannsii nec», «lLMpOKOIUCTBEHHBIN Jiecy,
«Crenby, «CaBanHay, «IlycTeiHsy, « Tponuueckuii ecy.

Obopyodosanue: TepOapun paCTCHUHN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u OKpykammas cpeaa

DKOJIOTHYECKHE KPU3KUCHI U UX MpUUMHBL. Bo3neicTBue yenoBeka Ha Ouocdepy.
3arps3HeHne BO3AyIIHOM cpenbl. OXpaHa Bo3Ayxa. 3arpsisHeHrue BOJHOM cpenbl. OXpaHa
BOAHBIX pecypcoB. Paspymenue mouBbl. OxpaHa TMOYBEHHBIX pecypcoB. M3MmeHeHwme
KJIMMaTa.

29



®denepanbHas padbouas nporpamma | buomorns. 10-11 kmaccel (yriyOJIeHHBIH YPOBCHB)

AHTpONOreHHOE BO3JCUCTBUE HAa PACTUTENbHBIA M >KUBOTHBIM wMup. OxpaHa
PaCTUTEIHHOTO U KMBOTHOTO MHUpa. OCHOBHBIEC MPUHITUIIBI OXpaHbl MpUpoabl. KpacHbie
kauru. Ocobo oxpansembie npupognsie Tepputopuu (OOIIT). boranudeckue casbi
U 300JI0TUYECKHE MTapKH.

OcCHOBHbIE TPHUHLHUIBI YCTOMYMBOTO pPAa3BUTUS YEJIOBEYECTBA U MPHUPOIDIL.
PannonanbHO€ MPUPOIONOJIB30BAHUE M COXpaHEHUE OHOJOTMYECKOro pazHooOpasus
3emuin. OO1IME 3aKOHOMEPHOCTH TJIO0AIBHBIX AKOJIOTHYECKUX KpU3UcoB. OCOOEHHOCTH
COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIC TOCIEACTBHSI.

Pa3BuTre METO/10B MOHUTOPUHTA PA3BUTHSI OMACHBIX TEXHOTEHHBIX MPOIECCOB.

Jlemoncmpayuu:

Tabnuywvr u cxemovl: «3arps3HeHHEe aTMOCQeEpb, «3arps3HeHue Tuapocheps,
«3arpsizHeHue 1nouBb», «[lapHuKoBeIi 3hdexT», «Ocobo oxpaHseMble TPUPOIHBIE
TeppUTOpUN», «MOJenu yrnpaBisieMOro MUpay.

Obopyoosanue. hoTorpaduu OXpaHsIEeMbIX paCTEHUN U )KUBOTHBIX KpacHoW KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI
11O BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS 00yJaroUUuMUCS
IporpaMM CpelHero o0mero o0pa3oBaHUs: JUYHOCTHBIC, METaNpeIMETHbBIC
U TIPEAMETHBIE.

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOrPaMMbl IO OHOJIOTHH
BBIJICJICHBl CJIEAYIOIINE COCTaBIIOIIME: OCO3HAHHE OOYYAIOIIMMHCS POCCHICKOM
FPaXJaHCKOM HMIAECHTHYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOOTIPE/ICIICHUIO, HATMYME MOTHBALIMU K 00YUYEHUIO OMOJIOTHUH, 1IeJICHANPABIEHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTU HA OCHOBE KJIIOUEBBIX IIEHHOCTEH
U UCTOPUYECKUX TpaAUIMA pa3BUTUA OHOJOTUYECKOTO 3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCA B CBOCH JEATEIHLHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, NPHUCYIIMMH CHCTEME OHOJOTUYECKOTO 00pa3oBaHUs,
HaJlMyue TPaBOCO3HAHUS JKOJOTUYECKOW KYJBTYPhI, CIOCOOHOCTH CTaBUTh LIEJIU
U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pPE3yibTaThl OCBOEHHUSI NPOTrpaMMbl MO OWUOJOTUM JOCTUTAOTCS
B ©IUMHCTBE Y4YeOHOW W  BOCIUTATEIBHOM  JIEATETLHOCTH B  COOTBETCTBHUHU
C TPaAUIMOHHBIMU POCCUHUCKUMHU COLUUOKYJIbTYPHBIMU, UCTOPUYECKUMH M JYXOBHO-
HPAaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMA B OOIIECTBE NpaBUJIaMU W HOpPMaMu
MOBEACHUS M  CIIOCOOCTBYIOT  MpOIlECCaM  CaMOIMO3HAHHUS, CaMOBOCIIMTAHUS
U CAaMOPA3BUTHS, PA3BUTHSI BHYTPEHHEH MO3UIIMU JIUYHOCTH, MATPUOTHU3MA U YBAKECHHUS
K 3aKOHY M TPaBONOPSAKY, YEJIOBEKY TPyJa WU CTapUIeMy ITOKOJICHUIO, B3aMMHOIO
yBaKEHUsI, OEpPEKHOTr0 OTHOIICHWS] K KyJIbTYPHOMY HACIEIUI0O W TPAIUIUAM
MHOTOHAllMOHAJNbHOrO Hapoaa Poccuiickon Penepanuu, OpUPOAE W OKPYXKaroIIEH
cpene.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUSI yueOHOro mpeaMera «buonorus» mTOmKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYaloOIIUXCS  PYKOBOJICTBOBATHCS
cOpMUpPOBAHHOW BHYTpPEHHEW TO3UIMEH  JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUH, COOTBETCTBYIONTUX TPAAUIIHOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACHIMPEHUE >KU3HEHHOTO ONBITa W OIbITa
JNEATEIbHOCTH B TMPOLECCE peanr3alii OCHOBHBIX HAaNpaBJICHUNW BOCIUTATEIBLHOU
NEATEIBHOCTH, B TOM YUCJIEC B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHUS

Cc(OPMHPOBAHHOCTD TPAKIAHCKOH ITO3UIIMH OOYdYaromerocs Kak aKTHBHOTO
M OTBETCTBEHHOT'O YeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA
1 TIPaBOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESITEIBHOCTU NPU CO3JAHUU Y4YEOHBIX
IPOEKTOB, PEIICHNU YU€OHBIX M [TO3HABATENbHBIX 33]1a4, BBIIOJIHEHUH OMOIOTMUECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENENIATh COOCTBEHHYIO NMO3HUIMIO 10 OTHOUIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YMEHHE YYWUTHIBATh B CBOMX JEHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOIO
B3aUMOJICHCTBUSl JIIOJEH C pa3HbIMA YOEXKICHUSIMH, KYJIbTYPHBIMHU LEHHOCTSIMU
U COLIMAJIBbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS Y4YE€OHBIX,
[I03HABATEIbHBIX U MCCIIENOBATEIILCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIIOHEHTOB MPU 00CYKIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COIEP KAHNUS;

TOTOBHOCTB K TYMAHUTAPHOU U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCITIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpaxKJaHCKOW HWJIEHTUYHOCTHU, MATPUOTU3MA,
YBaXKEHHSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoamHoil, ropaoctu
3a CBOM Kpai, cBO PoanHy, CBOW A3bIK U KYJbTYypy, MPOIUIOE W HACTOSAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LEHHOCTHOE OTHONICHUE K MPUPOJHOMY HACHEAUI0 U MAMSATHHUKAM MPUPOJBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CITIOCOOHOCTh OIEHUBATh BKJIAJI POCCUICKUX YUYEHBIX B CTAHOBJICHUE U PAa3BUTHE
OMOJIOTHH, TTOHUMAHMS 3HAYECHHs] OMOJIOTMM B TIO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIIECTBA;

ujeiiHas yOEXIEHHOCTh, TOTOBHOCTh K CIyXeHWI0 U 3ammure OteuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIHTAHMSI:

OCO3HaHHE IyXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoaa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO TTOBEICHHSI;

CITIOCOOHOCTh  OIIEHHWBATh CHUTYallMI0 M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAaHME JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMYHBOTO OYIYIIETO;

OTBETCTBCHHOE OTHOIICHHWE K CBOUM POAUTENSIM, CO3JAHHI0O CEMbHU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEH CEMEWHON KM3HU B COOTBETCTBUU C TPATULIUSMU
HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

OCTETHMYECKOE OTHOIIEHWE K MHpPY, BKIOYas OSCTETUKY ObITa, HAyYHOIO
¥ TEXHUYECKOIO TBOPYECTBA, CIIOPTA, TPYAa, OOMIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHHE DMOILMOHAJIBHOTO BO3AEHCTBUS KUBOU NPHPOILI M €€ IEHHOCTH,

TOTOBHOCTB K CAMOBBLIP@KEHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIIEHHUE TIPOSBIISATE
KauecTBa TBOPYECKOM JIMIHOCTH;
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5) (pu3HUeCKOro BOCIIMTAHHUS:

MOHMMAaHUE U pean3alusl 3J0POBOTO M 0OE€30MacHOro oOpaza >KU3HU (370pOBOE
NUTaHUE, COONIIOJCHUE TUTMEHUYECKUX MPaBUI M HOPM, COQIIAHCUPOBAHHBIN PEXKUM
3aHATUN U OTJABIXA, peryisipHas (u3nyeckas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY
3JI0POBBIO;

MOHMMAaHHE LIEHHOCTU MPaBWJI MHIWBUIYaIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIINX 37I0POBBIO U KU3HU JIOICH;

OCO3HaHWE TMOCIEACTBUNA M HENPUATHUS BPEIHBIX MPUBBIYEK (YymOTpeOIecHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPY/Z10BOT0 BOCIIUTAHUSI:

TOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPyA0II00ue;

TOTOBHOCTh K AKTUBHOM JEATENIBHOCTH TEXHOJOTMYECKOM M COIMAJIbHOM
HAIPAaBIEHHOCTH, CIOCOOHOCTh HWHUIMHPOBATH, IUIAHUPOBATh U CaMOCTOSTEIHHO
BBITIOJTHSATH TaKyIO JESTEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON JEATEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyaymiel npodeccun U peann30BbIBaTh COOCTBEHHbBIC
KU3HECHHbIC TIJIaHbL;

TOTOBHOCTB M CITIOCOOHOCTh K 00pa30BaHUIO M caMOOOpPa30BAHHUIO HA MPOTKEHUN
BCEM KHU3HU,

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K TNPUPOJIe KaK HCTOUYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKON  KYJbTYphl: TPUOOpPETEHHE  OIbITa
TJIAHUPOBAHMS MOCTYNKOB M OIEHKM MX BO3MOKHBIX MOCJIEACTBUHN ISl OKPYXKaIOUIEH
cpenpl;

OCO3HaHHWE TJIOOAIBHOTO XapakTepa »JKOJOTUYECKHX TMpodJieM U MyTed HX
pELICHNUS;

CIIOCOOHOCTh HCITOJIb30BaTh MPUOOpETaeMble TMPU WU3YyYEHUU OUOJOTHH 3HAHUS
U YMEHHUS TIPU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM ITPUPOI0TIOIB30BaHUEM
(cobOmroieHHEe TMpaBWI TOBEJACHUS B TMPUPOJE, HAMPABJICHHBIX Ha COXPAHEHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdepsl);

AKTUBHOE HEIPUATHE ACHUCTBUN, IPUHOCAILIUX BpEI OKPYXKAIOLIECH NPUPOIHOU
cpene, yMEHHWE TMPOTHO3UPOBATH HEOIArONMPHUITHBIC HSKOJOTUYECKHE TOCIEACTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUM U IIPEAOTBpAIaTh UX;

HAJIMYKME PA3ZBUTOTO HKOJIOTUYECKOTO MBILUICHUS, JKOJOTMYECKON KYJIbTYPHI,
ONBITA JEITEIbHOCTH IKOJOTMYECKON HAMpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMHU B TIO3HABATEIbHOW, KOMMYHMKATUBHOM M COLMAIIBHOM MPAKTUKE, TOTOBHOCTHU
K YYaCTHUIO B IPAKTUYECKOU JIESITETbHOCTH IKOJIOTMYECKON HAIPABIEHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHMUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAyKH M OOILECTBEHHOM IpPaKTUKH, OCHOBAHHOTO Ha JAMAJIOre KYJBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3BIKOBOM W YHUTATENbCKOM KYyJIbTYpbl KakK CpEACTBA
B3aUMOJEUCTBUS MEXKIY JIIOABMU U MTO3HAHUS MUPA;

IOHMMaHue crienu(pUKU OUOJIOTMH KaK HAyKH, OCO3HAHUS €€ pOoJId B (POPMUPOBAHUU
palMOHAJIBHOIO HAyYHOTO MBILUIEHHUS, CO3JaHUM LEJOCTHOTO IPEACTaBICHUS
00 OKpYy’KarollleM MUpE KaK O €IUHCTBE MPUPOJbI, YEJIOBEKA M OOIIECTBA, B IIO3HAHUU
OPUPOIHBIX 3aKOHOMEPHOCTEH U pEIIEHWH MPoOJIeM COXpaHEHHUS MPUPOTIHOTO
paBHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTH OHWOJIOTMM [IJII COBPEMEHHOW IMBUJIU3ALINH:
o0OecrieyeHrss HOBOIO YPOBHSI pa3BUTUS MEIWLMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pPEIIaTh PECYpPCHbIE MPOOJIEMbI Pa3BUTHUS YEIOBEUECTBA,
MOMCKa MyTeW BBIXOAA M3 TJIOOAIBHBIX HKOJOTMYECKUX MpoOjeM U olecreyeHus
nepexofa K YCTOMYMBOMY pPa3BUTHIO, PALlMOHAIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B IMOJIYYEHUN OMOJIOTMUECKUX 3HAHWUU B LEJSAX MOBBIILICHUS
o01Ie KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIPAMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKUMOHAIBHOW TIPAMOTHOCTH OOydawommxcsa, (opMUpyeMOl mNpu HU3YyYEHUU
OMOJIOTHH;

MMOHUMAHUE CYUIHOCTH METOJOB IO3HAaHHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HAHUSA U1l aHAJIU3a U OOBSICHEHUS
ABJICHUM OKPYKAIOIIEr0 MUPa U MPOUCXOASAINIMX B HEM H3MEHEHMH, YMEHHE JelaTh
000CHOBaHHbIE 3aK/IIOUEHHSI HAa OCHOBE HAYYHBIX (DAKTOB M HUMEIOIIMUXCSA JAaHHBIX
C 1IEJIbIO TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIbHO UCII0JIb30BaTh OMOJIOrMYECKUE 3HAHUS J1JIs pEeLLECHUs
po0JieM B PEaNIbHBIX )KU3HEHHBIX CUTYAILIUSX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYILIECTBISATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTBH U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BAHMIO,
K aKTUBHOMY TOJIyY€HHUIO HOBBIX 3HAHUM 110 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B mporecce NOCTHMXKEHHS] JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHSI O0YYarOIIUMHUCS
porpaMMbl CpeHero oOmiero oOpa3oBaHus y OOyYaromMXCsl COBEPIICHCTBYETCS
AMOIIMOHAJIBHBIN UHTEIJIEKT, PEANOIaralommnii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CHOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJIETh HAMPABIICHUS PA3BUTUSI COOCTBEHHON SMOLMOHATBHOM cepbl, ObITH
yYBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUs, BKIIOYAIONIETO CAaMOKOHTpPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEAECHUE, CIOCOOHOCThH aJIallTUPOBATHCS K SMOLMOHAIBHBIM
MU3MEHEHUSIM U NPOSIBISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIlMH, BKJIIOYAIONIEH CTPEMJICHUE K JIOCTHXKEHUIO LEJIH
U YyCHEXy, ONTUMU3M, WHHUIMATUBHOCTh, YMEHHUE JCUCTBOBaTh, HCXOAS U3 CBOUX
BO3MOXKHOCTEH;

SMMAaTHH, BKIIOYAIOIMICH CIIOCOOHOCTh MOHHUMATh HMOIMOHAIBHOE COCTOSHHE
JIpPYTUX, VYYUTHIBATH €ro TMpPU OCYUIECTBICHUM KOMMYHHUKAIIUU, CIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKNBAHUIO;

COITMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peliaTb KOHMIUKTHI.

METAIIPEIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbie pe3yJabTaThl OCBOCHMsS ydeOHOro mnpeamera «buomorus
BKJIIOYAIOT:  3HAYuUMble I (OPMHPOBAHUST  MHUPOBO33PEHHUS  OOyUYaIOIIUXCS
MEXKIUCIUIUIMHAPHBIE  (MEXMPEIMETHBIC) OOIICHAYYHbIC TMOHATHS, OTpPa’KaroIue
LIEJIOCTHOCTh HAYYHOM KapTHUHBI MUpPa U CIIEU(PUKY METOJIOB MTO3HAHUS, UCIIOIb3YEeMbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIUs, SBICHHUE, MPOIIECC, CUCTEMA, HAYUYHBIN
dbakT, TPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHUE,
HaAO0JI0/ICHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUe); YHUBEPCAIbHbIEC YUeOHbIE JEHCTBUS

(03HABaTEIbHBIC, KOMMYHUKATHBHBIC, PETYIISTUBHEIC), o0ecIIeuynBaroIIne
dopMmupoBaHre (PYHKIMOHAIBHOW TIPaMOTHOCTH M  COIIHAIBHOW KOMIICTCHITUU
oOyuJarommxcs; CIIOCOOHOCTH 00yJaromMXCcs UCITO0JIb30BaTh OCBOCHHBIC

MEXIUCIIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWSA W YHUBEpPCaJIbHbIE Y4eOHbIC
JNEUCTBUS B MO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

B pesynbrare u3ydeHuss OMOJIOTHM HA YPOBHE CpeaHEro o0miero oOpa3oBaHUS
y oOyuatomerocsi 0yayT chopMUPOBaHbI MO3HABATEIbHBIE YHUBEPCAIbHBIC YYCOHBIC
JEUCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YyYEeOHBIC NEHUCTBHS, PETYJISATHBHBIC
YHUBEpCaIbHbIC YUCOHBIE TCHCTBUS, COBMECTHAS ACATEIBHOCTD.

ITo3HaBaTeIbHBbIE YHUBEPCAJIbHBbIEC YYeOHbIE AeiiCTBUS
ba3oBble jiornyeckue aeicTBus:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

HCIIOJIB30BaTh IIPU OCBOCHUM 3HAHUI MPHUEMBI JJOTHYECKOTO MBIIIIEHUS (aHAIN3a,
CUHTE3a, CPAaBHEHU S, KJIacCU(PUKaLUU, 0000IIEHNs ), PACKPHIBATH CMBICT OMOJIOTMUECKUX
NOHATUH (BBIACNATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C JIPYTUMU
MOHSATUSIMU);

ONpENENATh LeJIN JeATEIbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IESITEIIbHOCTH C MOCTABJICHHBIMU LEISIMU;

UCIO0JIb30BaTh OUOJIOTMYECKUE TOHSITHS 7151 00bsICHEHUS (DAKTOB U SIBJICHUH KUBOU

PUPO/IBI;

35



®denepanbHas padbouas nporpamma | buomorns. 10-11 kmaccel (yriyOJIeHHBIH YPOBCHB)

CTPOUTH JIOTUYECKHUE PACCYkACHUs (MHAYKTHUBHBIC, I€TyKTUBHbIC, [0 aHAJIOTHUN),
BBISIBIIATH 3aKOHOMEPHOCTM M MPOTUBOPEYMS B PACCMATPUBAEMBIX SIBIICHUSX,
(hOpMyIHpPOBATh BHIBOJBI M 3aKITIOUCHUS;

IIPUMEHATh CXEMHO-MOJEJBHBIE CPEACTBA Ul IIPEACTABJICHUS CYILIECTBEHHBIX
CBSA3EH M OTHOIIECHUN B M3y4aeMbIX OMOJIOTMYECKUX 0OBEKTaX, a TaAKKe MPOTUBOPECUUI
PA3HOTO POJIa, BBISIBICHHBIX B PA3IMYHBIX MH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHUS MPOOJEMBbl C YYE€TOM aHallh3a HMEIOUIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIESATEIBHOCTh, OLECHUBATH COOTBETCTBHE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKHU MOCJIEACTBUMN ACATEIbHOCTH,

KOOPAMHUPOBATH U BBIMOJHITh PabOTy B YCIOBUSIX PEAIBHOTO, BUPTYaJIbHOIO
U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH >KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBarelbCcKue 1eMCTBUS

BJQJICTh HaBbIKAMU Y4YEOHO-UCCIENOBATENLCKOW M TMPOEKTHOM JesSTEIbHOCTH,
HaBBIKAMH pa3pelIeHus MpooIieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY
MOMCKY METOAOB PEUICHUs MPAKTUUYECKUX 3a]ay, MPUMEHEHUIO Pa3JIMYHbIX METOJI0B
MO3HAHWS,

HCMOJI30BaTh PAa3JINYHBIE BUbI AEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSA, €TO
UHTEpIpETaliU, MPeoOPa30BAHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYallUsIX, B TOM YHCIIE
MIPU CO3/IaHUM YYEOHBIX U COLIMAIIBHBIX MTPOECKTOB;

dbopMHpOBaTH HAYYHBIM THUI MBIIUICHUS, BIAJCTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U HOPMYIUPOBATH COOCTBEHHBIEC 337]a41 B 00pa30BaTEIIbHOMN IEATEILHOCTH
Y KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH IPUYMHHO-CJIECTBEHHBIE CBA3U U aKTyaJU3UpPOBaTh 3a7avy, BbIIBUTaTh
TUIIOTE3Y €€ PEIICHUs], HAXOIUTh apTyMEHTBI JIJIs1 I0Ka3aTeJIbCTBA CBOUX YTBEPIKICHHI,
3a/1aBaTh MapaMETPbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBATh TMOJYUYECHHBIE B XOJI€ PEILCHHS 3a/1aud PEe3yJIbTaThbl, KPUTUUECKU
OIIEHUBATh UX JI0CTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILIECTRIIATH IeJICHAIIPABIICHHBIN MTOUCK MEPEHOCca CPECTB U CIIOCOOOB JEHCTBUS
B MPO(EeCCUOHAIIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B T[IO3HABATEIIBHYID U MPAKTHYECKYI0 00JIacTH
KU3ZHENIESITEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJJIaraTh OPUTMHAIIbHBIC TTOAXO/Ibl U PEUICHHUS, CTABUTh
npoOJieMbl U 3a/1a4u, JOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ nunpopmanueii:
OPUEHTHUPOBATLCSA B PA3JIMYHBIX HCTOYHHUKAX HHPOpMAIMH (TEKCTE Y4eOHOTO
nocoOusi, Hay4HO-TIOMYJISIPHOM JIUTepaType, OUOJIOTMYECKUX CIOBAPSAX U CIIPABOYHHKAX,
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KOMIBIOTEPHBIX 0a3zax JaHHBIX, B IIHTepHeTre), aHanu3upoBaTh HHPOPMALUIO
pa3IMYHBIX BUAOB U (OPM MpPEICTaBICHUS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTD
¥ HEMPOTHUBOPEUUBOCTH;

(opMyIHMpPOBATH 3aIPOCH U IPUMEHSITH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
OMOJI0rMYecKOi HHPpOpMAIMHU, HEOOXOAUMOM JIJIsl BBIIIOJIHEHUS yUEOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  MCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHM, COBEPLIEHCTBOBATH KYJIBTYpPY AKTHUBHOIO HCIIOJIB30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPaTh ONTUMANIBHYIO (POPMY IIpeICTaBICHHSI OMOIOTMYECKOM
uHpopManuu (cxeMsl, TpaduKh, JUarpamMmbl, TAOIUIIBI, PUCYHKHU U JIPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUe€CTBE CPEACTBA MpH paboTe ¢ OMOIOTHUECKO
uHpOpMalMel: TPUMEHATh XHUMHUYECKHe, (PU3NYECKHEe M MaTeMaTHYEeCKHe 3HAKU
M CcuUMBOJIBL,  (Qopmyinbl,  abOpeBHaTypy,  HOMEHKJIATypy,  HCIOJb30BaTh
U TIpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJIMUYECKHE CPEICTBA HATTISTHOCTH;

BJa/IeTh HAaBbIKAMHU PACIIO3HABAHUSA U 3allUThl MH(OpManMU, WHGHOPMALKOHHON
0€30I1aCHOCTH JIMYHOCTH.

KoMmyHuKkaTUBHBIE YHHMBEpPCAJbHbIEe Y4eOHbIe JeiiCTBUS
Oo0menue:

OCYIIECTBJISITh KOMMYHHKAIIMM BO BceX cdepax KU3HU, aKTUBHO Y4YaCTBOBATh
B JUajore WM JUCKYCCHUM TIO CYIIECTBY OOCyXJaemMoi TeMbl (yMEHHE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS] OTHOCUTEJILHO BBITIOJIHEHUS TMpeIaraeMoi 3aaauw,
YUUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MUIUHN JIPYTUX YYaCTHUKOB JUAJOra WU
JTUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CpelcTBa  OOIICHHWS, TOHHUMaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3SHHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlud, YMETh
CMSATYaTh KOH(IUKTHI U BECTH IEPETOBOPHI;

BJIQJCTh PAa3IUYHBIMU CHOCOOaAMU OOIIEHUS W B3aUMOJICHCTBUSA, TMOHHUMATH
HaMEpEHUs NPYTUX JIOACH, TPOSBIATh YBOXKHUTEIBHOE OTHOIICHWE K COOCCETHUKY W
B KOPPEKTHOU PopMme HopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX
CpPEICTB.

CoBMecTHasI 1€ATEJIbHOCTD:

MOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHON Y MHAUBUIYaIbHON pabOTHI
MIPH PEIICHNN OMOJIOTHYECKOU MPoOieMbl, 000CHOBBIBATH HEOOXOIMMOCTh TPUMEHEHUS
IpynnoBbIX (GOPM B3aUMOJEHCTBHS MPU PEIIeHUH Y4eOHOH 3a/1auH;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX HHTEPECOB
Y BO3MOYKHOCTEH Ka)KJI0TO 4YieHa KOJUICKTHUBA;

MPUHUMATH LI€JIA COBMECTHOM JIESITEIbHOCTH, OPTaHU30BbIBATH U KOOPJIUHUPOBATH
JEUCTBHS 110 €€ TOCTUKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PACTIPENEIISTh POJIA C YUETOM
MHEHUN Y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;
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OLICHMBATh Ka4€CTBO CBOETO BKJIAJa M KAKJOTO YYaCTHHKA KOMaH/bl B OOLIUH
pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTh  HOBbIE IPOEKThI, OIEHUBATh HUJEU C TMO3UIHUH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISTh MO3UTUBHOE CTPATETMUECKOE MOBEJCHUE B PA3IMYHBIX CUTYAIIMSIX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUILIUATHBHBIM.

PeryjisiTuBHbIe YHUBeEpPCAJIbHbIE YUeOHbIE 1eiCTBHS
Camoopranusamnus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS /IS BBIABJICHHS TPOOJIEM U UX pEelICHUs
B )KU3HCHHBIX U YUYEOHBIX CUTYyaIUAX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHWMM LIE€JIEBBIE U CMBICIOBBIE YCTAHOBKU
B CBOMX JIEUCTBHSIX M MOCTYIKAX IO OTHOLIEHUIO K KMBOW MPUPOJIE, CBOEMY 310POBBIO
U 3JJ0POBBIO OKpPYKaroLuX;

CaMOCTOSATENIbHO  OCYIIECTBIIATh IO3HABATENBHYIO JI€ATEIbHOCTb, BBISBISAThH
nmpo0JieMbl, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO COCTABJIATh IUIAH PELIEHUS MPOOJIEMBI C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEINOYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX MPEANIOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTb
3a pelIeHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO LIMPOKON 3pYIUIUMN B pa3HbIX
0o0NacTsAX 3HAHUM, IMOCTOSHHO TMOBBIIIATH CBOM 0OO0pa30BaTENbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTyalllsiM, BHOCUTb KOPPEKTHUBBI B JCATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YILTATOB LEIAM;

BJIaJIeTh HABBIKAMHU TMO3HABATEIHHON pedieKCHH KaKk OCO3HAHHUSl COBEPILAEMBIX
JNEUCTBUM Y MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHWMU, UCIIOJIb30BATh
npuembl pedIIeKCUU JUTsl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 10 UX CHUXKECHUIO;

[IPUHUMATb MOTUBBI ¥ apI'YMEHTBI APYTUX [IPU aHAIU3E PE3YIbTaTOB AEATEILHOCTH;

IIpunsaTHE ceds U APYTHUX:
MPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA,
MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAIU3€E PE3yIbTaTOB AEATEILHOCTH;
MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA OIINOKH;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MU C TIO3UIIUHU JIPYTOTO YEJIOBEKA.
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IHPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS COJICP)KaHUS YIeOHOTO MpeaMeTa «bruomorus
Ha YIIyOJICHHOM ypPOBHE OPHUEHTHPOBAHBI Ha oOecredeHue MpoduiILHOTO O0y4YeHUS
oOyuatomuxcst Ouonornd. OHU BKIIIOUAIOT: crienuduyeckue A OMOJIOTUM Hay4dHBIE
3HaHWSA, YMEHHUA W  CHOCOObI  NEHCTBHMU TIO  OCBOGHHWIO, HWHTEPIPETALUU
U TpeoOpa30BaHUIO 3HAHUM, BUABI JACITEILHOCTH MO MOJYYCHUIO HOBBIX 3HAHMM M UX
NPUMEHEHHUIO B Pa3MYHBIX YYCOHBIX, a TaKXKE B PCATbHBIX XKU3HEHHBIX CUTYaIUAX.
[IpenmeTHbIEC pe3yabTaThl MPEICTABICHBI MO TOJaM H3yUYCHUSI.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» B 10 kiiacce
JOJKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE W POJIM OUOJIOTHU B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B MO3HAHUU 3aKOHOB
OpPUPOABl W PEIICHUU MPOOJEM PalMOHATIBLHOTO MPUPOOINOJIB30BAHUS, O BKIAJE
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B pa3BUTHE OUOJIOTUH;

BJIQJICHUE  CHCTEeMOM  OWOJIOTMYECKHMX  3HAHWUW,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE OMOJIOTUYECKUE TEPMUHBI U TOHSITHUS (3KU3HB, KJIETKA, OPraHu3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETYJIAIMS, CAMOBOCIIPOU3BEICHUE, HACIEACTBEHHOCTD,
U3MEHUYHUBOCTb, POCT W pa3BUTHE), OHOJOTUYECKHE TEOopuu (KJIETOYHAs TEOpHs
T. IlIBanna, M. lllneinena, P. BupxoBa, XpoMOCOMHasi TEOpUs HACJIEACTBEHHOCTU
T. Moprana), yuenus (H.M. BaBunoBa — o nieHTpax MHOT000pa3us U MPOUCXOKICHUS
KYJbTYPHBIX PACTEHUM), 3aKOHBI (€IUHOOOpa3vs IOTOMKOB TMEPBOTO TOKOJIEHUS,
pacIleryieHusl, YHCTOThl TaMeT, He3aBUCUMOTo HacienoBanuss 1. Mengens,
TOMOJIOTHYECKHUX PAJIOB B HacyieACcTBeHHOM n3MeHunBocTH H.M. BaBuioBa), mpuHUIHUIIBI
(KOMIIJIEMEHTapPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMHU HAyYHOrO0 TIO3HAHWS, UCIOJIb3YEMbIMU
B OHMOJIOTMUECKHX HCCJIEAOBAHMUSIX IKUBBIX OOBEKTOB (OMHUCAHHWE, W3MEPEHUE,
HAOJIIO/ICHHE, DKCTIEPUMEHT);

YMEHHUE BBIJEHATh CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT
U DYKapuOT, OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIe OaKTepHUid,
rpuOOB, pPacCTEHUM, XUBOTHBIX M 4YEJIOBEKAa, CTPOCHUS OPraHOB W CHUCTEM OpPraHOB
pacTeHMi, >KMBOTHBIX, 4YEJIOBEKAa, MPOLECCOB >KU3HEACITEIbHOCTH, MPOTEKAIOIINX
B OpraHuU3Max PacTeHUM, )KUBOTHBIX U YEJIOBEKa, OMOJOTUYECKUX IMPOIIECCOB: OOMEHA
BelECTB (METaboJM3M), TPEBpPALICHUS  HDHEPruu, OpOKEHHs, aBTOTPOPHOIO
U TeTepOoTpO(HOrO TUIIOB MUTaHUA, (POTOCMHTE3a W XEMOCHHTE3a, MHUTO3a, MEio03a,
raMmeTroreHesa, ASMOpUOreHe3a, TMOCTAIMOPHOHAIBLHOTO  Pa3BUTHSA, Pa3MHOXKCHMS,
WHJIUBUAYAJIbHOTO pPa3BUTUSl OpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBHS T€HOB,
reTepo3nca, HCKYCCTBEHHOTO 0TOOpa;

YMEHHUE YCTAaHABIWBATh B3aUMOCBSI3U MEXKAY OpraHoMJaMd KJIETKU M HX
(GYHKIIUSIMH, CTPOCHUEM KIIETOK Pa3HBIX TKaHeW U MX (YHKIUSIMH, MEXKIY OpraHaMu
U CHCTEMaMH OPraHOB y PACTEHHUM, KUBOTHBIX M YENOBEKA U UX (QYHKIUAMH, MEKIY
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CUCTEMaMU OPraHOB M MX (YHKIHUAMH, MEXAY dTaraMu OoOMEHa BEIECTB, dTalamMu
KJICTOYHOTO ITMKJIA M JKW3HCHHBIX IMKJIOB OPraHW3MOB, dTalmaMd 3MOpPHOHAIBHOTO
pPa3BUTHS, TCHOTUIIOM U (peHOTUTIOM, (DeHOTHTIOM U (paKTOpaMu cpeapl OOUTAHMUS,

YMEHHUE BBISIBIATh OTIMYUTENbHBIE TPU3HAKK JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOIME  apryMEHThI,  OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIUKY JUIsl JIOKAa3aTElIbCTBA POJCTBA OPraHU3MOB pPa3HBIX
CUCTEMAaTUYECKUX TPYIIII;

yMEHUE peniaTh OMOJIOTMUECKUE 3a/1a4H, BBISBIIATh IPUUUHHO-CIIE/ICTBEHHbBIE CBS3H
MEXAY HUCCIEAYyeMbIMU OMOJIOTMUECKUMU TPOLIECCAaMHU U SBJICHUSIMH, JI€JIaTh BBIBObI
Y MIPOTHO3BI HA OCHOBAHUU TIOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH Ja00paTOPHBIE U MPaKTUUECKUE pabOThI, COOIIOIATh TpaBUiia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

yMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPSATH WX IKCIIEPUMEHTAILHBIMU CPEJICTBAMM,
dbopmynupys 1eJb UCCIIEIOBAHMS, aHAIM3UPOBATh MOJYYEHHBIE PE3YyJbTaThl U JeiaTh
BBIBO/JIBI;

YMEHHME Y4YacTBOBaTh B Y4eOHO-UCCIEIOBATENbCKOM paboTe Mo Ouosioruw,
9KOJIOTUHU U MEAUIIMHE, IPOBOIUMOM Ha 0a3e IIKOJIBHBIX HAYIHBIX 00IIECTB, ¥ ITyOJIUIHO
MIPEACTABIISITH MOTYyYEHHBIE PE3yIbTAaThl HA YICHUYCCKUX KOH(PEPCHITHUAX;

YMEHHE OIEHUBATh dTUYECKHUE ACTIEKTHl COBPEMEHHBIX HCCIIEIOBAHUI B 00JacTH
OuoJiorud W MeOUUUHBI  (KJIOHMPOBAHME, HCKYCCTBEHHOE  OIUIOJAOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3/IJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYILIECTBISATh OCO3HAHHBIA BBIOOp Oyaymield npodeccuoHaIbHON
NEATeIbHOCTH B 00JacTh OWOJOTHMU, MEIUIIMHBI, OUOTEXHOJIOTHUH, BETEPUHAPUH,
CEJIbCKOTO XO35WCTBA, MHIINEBOW MPOMBINIJICHHOCTH, YIJIyOJIsITh IO3HABATEIbHBIN
WHTEpEC, HaNpaBJCHHBIH HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIONICH mpodeccun
U TPOJODKEHHE OHOJOTMYECKOro 0o0pa3oBaHWs B OpPraHu3alusix  CPEIHETro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS yaeOHOTO ipeameTa «bronorus» B 11 kiacce
JOJHKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUM B CHCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MUPA,
B MO3HAHWW 3aKOHOB TPUPOJBI M PEIICHUH SKOJIOTHUYECKHX IMPOOJIEeM YelOBEUecTBa,
a TakkKe B  PEHICHHMH  BOMPOCOB  PAalMOHAIBHOTO  MPHPOAOINOIL30BaHUS,
¥ B pOPMUPOBAHUH LIEHHOCTHOT'O OTHOLIEHUSI K IPUPOJIE, OOIIECTBY, UYETIOBEKY, O BKJIa e
POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUH;

YMEHHE BIAJETh CHUCTEMOW OWOJIOTMYECKUX 3HAHWUH, KOTOpas BKIIIOYAET
OTIpe/ieNICHUs] ¥ TIOHUMAHUE CYIIHOCTH OCHOBOIIOIATaIOIMX OUOJIOIrMYECKIX TEPMUHOB
U TOHATUH (BUI, dKOCUCTEMa, Omocdepa), OMoIOorHUecKre TEOpPUHU (IBOJIIOIIMOHHAS
teopust Y. JlapBuHa, cuHTeTnueckas teopus sBoirouun), yuenus (A.H. Cesepuosa —
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0 MyTSX W HampaBieHusix sBomonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbI
(remetmyeckoro paBHoBecus J[. Xapau u B. BaitnOepra, 3apojpllieBoro cxoJcTBa
K.M. bapa), npaBuna (Mmunumyma HO. JluOuxa, 3K0g0ruueckoil mupamMubl SHEPTUN),
runote3bl (runote3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJE€Th OCHOBHBIMM METOJaMU HAYYHOI'O IMO3HAHUS, HCHOJIb3yEMbIMU
B OHOJIOTMYECKUX HWCCIEAOBAHUSAX JKHUBBIX OOBEKTOB W JKOCHUCTEM (OIMHCAaHHE,
U3MEpeHHE, HaOIOICHNE, JKCIEPUMEHT), CIocOo0aMy BBISIBJICHUS W OIICHKHU
AHTPOIIOTC€HHBIX U3MEHEHUI B PUPO/IE;

yYMEHHUE BBIJICTATh CYIIECTBEHHbIE MPU3HAKU: BUIOB, OMOTEOIEHO30B, 3KOCUCTEM
U Ouocdepbl, CTAOMIM3UPYIOLIETO, JBIXKYIIETO W PAa3pbIBAIOIIETO €CTECTBEHHOIO
0oT0O0pa, ATONATPUYECKOTO M CUMITATPUYECKOTO BU1000pa30BaHMUSI, BIUSHUS IBIKYIITUX
CUJI DBOJIIOIMKM Ha TEHO(MOH[ MOMYJSIUU, MPUCTOCOOICHHOCTH OPTaHU3MOB K Cpelie
oOWTaHUs, YEpEeIOBAHMS HANPABJICHHUM 3BOJIOIMH, KPYrOBOPOTa BEIIECTB M TOTOKA
SHEPIruM B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAThH B3aUMOCBSI3U MEKTy MPOLIECCAMU IBOJIIOIUU, JBIKYIITUMU
CHUJIaMU aHTPOIIOTeHEe3a, KOMIIOHEHTAMU Pa3JIMYHbIX YKOCUCTEM M MPHUCIIOCOOICHUSIMU
K HUM OpTaHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHbBIC TPU3HAKU KUBBIX CUCTEM, TPUCIIOCOOIEHHOCTD
BUJIOB K cpejie OOMTaHUs, a0MOTHYECKUX UM OMOTHYECKUX KOMIIOHEHTOB IKOCHCTEM,
B3aMMOCBSI3€ OPraHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX U3MEHEHHUM B SKOCHCTEMAX
CBOEM MECTHOCTH;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  apTyMEHTBI, OMOJIOTHYECKYIO
TEPMUHOJIOTUI0O U CHUMBOJMKY JUIsl JOKa3aTeIhCTBa POJCTBA OPraHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB W Cpeibl OOUTaHUS, €IUHCTBA
YeJI0BEYECKHUX pac, HEOOXOAMMOCTH COXPAHEHUS MHOT000pa3usi BUJOB U DKOCUCTEM Kak
YCJIOBUS COCYIIECTBOBAHUS MPUPOJIbl U YETIOBEUYECTBA,

yMEHUE peniaTh OMOJIOTHUECKHE 3a/1a4H, BBISBIIATh TPUUYUHHO-CIICICTBEHHBIC CBSI3H
MEXK]ly UCCIEyEeMbIMU OMOJIOTUYECKUMHU MPOIECCaMHU U SIBICHUSIMU, J€JaTh BBIBOJIbI
Y MIPOTHO3bI HA OCHOBAHUU TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBITIOIHATH J1a0OpaTOpPHBIC U MPaKTUUECKUue paboThl, COOII0IaTh MTpaBUiia
npu pabote ¢ yueOHBIM U JJaOOPATOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIBLHBIMU CPEJCTBAMH,
dbopmynupys 1eNIb UCCIEOBaHUs, aHATM3UPOBATh MOJYUYCHHBIC PE3yJIbTaThl U JIENIaTh
BBIBO/IBI,

YyMEHHUE YYacTBOBaTh B Yy4eOHO-HCCJIEAOBATEILCKOM paboTe 1o OHOJIOTHH,
9KOJIOTUHU U MEAUIIMHE, TPOBOIUMOI Ha 0a3e IMIKOIBHBIX HAYYHBIX OOIIECTB, U MTyOJINIHO
MPEACTABISTH MOTYyYEHHBIE PE3YyIbTAaThl HA YICHHYECKUX KOH(PEPECHITHIX;

YMEHHE OLEHHUBATh THUIOTE3bl U TEOPUM O MPOUCXOXKICHUU >KU3HU, YEJIOBEKa
M YeIOBEYECKUX pac, O MPUUYMHAX, TMOCIEICTBUSIX M CIOCO0aX MPeaOTBPAIICHUS
TJI00aTBHBIX U3MEHEHUI B Onocdepe;
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YMEHUE OCYLIECTBISITh OCO3HAHHBIM BBIOOpP Oyayied MpodeccuoHalIbHON
NEATEeIbHOCTH B 00JIaCTH OWOJIOTHH, 3KOJIOTUH, MPUPOJOINOIL30BaHUSA, MEAUIUHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SMCTBA, IMHUIIEBOMN
POMBIIIEHHOCTH, yrayOnsiTh ~ MO3HABAaTENbHBI  WMHTEpPEC,  HaIpaBJICHHBIN
Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOGECCHH U MPOI0DKEHNE OMOIOTUYECKOTO
00pa3oBaHUsI B OPraHU3AIUAX CPEIHETO MPOPECCUOHAIBHOIO U BBICIIETO 00Pa30BaHUs.
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10 KJIACC
No HaumenoBanue tem | Konndectso OcHOBHBIE BUJIBI ACSITENLHOCTH
[IporpammHoOe conep:kaHue
/i y4eOHOTro IIpeIMeTa 4acoB 0o0ydJaronmxcs
1 | Tema «buosiorusi Kak HayKa

1.1 | buosorus kak 1 CoBpemenHast Ouosiorus — PackpsIBaTh cofepkaHne TEPMUHOB
KOMILJIEKCHAs HayKa KOMIUIEKCHas Hayka. KpaTkas uctopusi | U MOHATUI: HAYYHOE MUPOBO33pPEHUE,
1 KaK 4acTh pa3Butus Ouosioruu. buonornyeckue Hay4YHasi KAPTUHA MUPA, HAYYHBII
COBPEMEHHOTO HayK{ ¥ U3y4aeMble UMH ITPOOIIEMBI. METO/1, TUII0TE3a, TEOPUS, METO/IbI
oOmiecTBa @yHaMEHTAJIBHBIE, TPUKJIAIHBIE UCCIIEIOBAHMSL.

Y TIOMCKOBBIC HAyYHbIE UCCIICIOBAHUS
B OMOJIOTHH.

3HaueHue OMOJI0ruu B GOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEe. 3HaUeHNe
OMOJIOTUHU B IPAKTUYECKOM
JESATEIbHOCTH YEJI0BEKa: MEUIIMHE,
CEJILCKOM XO3SIMCTBE,
POMBIIUIEHHOCTH, OXPaHE PUPOIBI.
JdemoHcTpauuu

Ilopmpemuol: Apucrotens, Teodpacr,
K. JIunnen, XK.b. Jlamapk, Y. JlapBuH,
VY. T'apsen, I'. Menpens,

B.W. Bepuanckuit, U.11. [TaBnos,

XapakTtepu3oBaTh OUOJIOTHIO KaK
KOMILJIEKCHYIO HAyKy, €€ MECTO U POJTh
CpeIy APYTUX ECTECTBEHHBIX HAYK.
OreHnBaTh BKJIA]] OTCUECTBEHHBIX
YYEHBIX B pa3BUTHE OMOJIOTHH.
O1neHrBaTh POJIH OMOJIOTUYECKUX
OTKPBITUI U UCCIICIOBAHUN B PA3BUTHUN
HAyK{ ¥ TPAKTUYECKOM IeATEeTHbHOCTH
JIIOJICH.

[lepeuncasaTs mpodeccun, CBI3aHHBIE

C COBPEMEHHOM OMOJIOTHEH.
[TpuBOIUTE MPUMEPHI MPAKTHUECKOTO
MCIIOJIb30BAaHUS JJOCTHKEHUIN ONOJIOTUN
B MEJIUIIMHE, CEITLCKOM XO0351CTBE,
MIPOMBITIUICHHOCTH U OXPAaHE TIPUPO/TBI
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.. MeunukoB, H.I1. BaBunos,

H.B. Tumodeer-PecoBckuid,

. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabauywvt u cxemol: «CBsI3b OMOJIOTHU
C IpyruMu Haykammny, «Cucrema
OMOJIOTUYECKHUX HAYK»

Htoro yacos no teme 1
2 | Tema «JKuBble CCTEMbI M UX U3yYeHHE»
2.1 | XXuBble cuCTeMBI U UX 1 JKuBbI€ cUCTEMBI KaK TPEAMET PackpeiBath conepxanue

CBOICTBA

n3ydeHus: onojoruu. CBONMCTBA YKUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOI0O
COCTaBa, JUCKPETHOCTh U LIETTOCTHOCTD,
CJI0KHOCTb U YIOPSI0UYEHHOCTh
CTPYKTYPbI, OTKPBITOCTb,
CaMOOpraHu3alIus,
CaMOBOCTIPOU3BEJICHUE,
pa3aApaxKuMOCTh, UBMEHYMBOCTb,

POCT U pa3BUTHE.

JemMoHcTpanun

Tabnuywl u cxemol: «OCHOBHBIC
MIPU3HAKY KU3HWY», «bronornueckue
cHCTEMBI», «CBOMCTBA JKUBOU
MaTepun»

TEPMHUHOB U IOHITUN: )KUBAs

CHUCTEMA, 3JIEMEHT, ITIOJACUCTEMA,
CTPYKTYpPa; OTKPBITOCTh, BBICOKAS
YIOPSAOYEHHOCTb, YIIPABIIIEMOCTD,
MEPAPXUYHOCTD.

XapaxkTeprus3oBaTb CTPYKTYPY

Y CBOMCTBA KUBBIX CUCTEM, OTIUYMS
XUMHYECKOTO COCTaBa 0ObEKTOB JKUBOU
Y HEKUBOU TIPUPOJIBI, OOIITUI PUHIIUTT
KJIETOYHOU OPTraHU3aLUU KUBBIX
CHUCTEM.

CpaBHHMBATh 0OMEHHBIE MTPOIIECChHI

B HE)KMBOUW U KUBOM MPUPOJIE;
PAaCKpBIBATH CMBICII peaKIui
MeTaboIM3Ma.

OOBICHATH MEXaHU3MbI CAMOPETYJIALINU
JKUBBIX CUCTEM PA3JIMYHOTO
MEPapXUYECKOrO YPOBHS;, PACKPHIBATh
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CYTb IIPUHIIUIIOB MOJIOKUTEILHON U
OTpHUIIATEILHON 00paTHOM CBS3H.
AHaIM3UpPOBATh CBOMCTBA
CaMOBOCIIPOU3BEAECHUS, POCTa

Y Pa3BUTHUS OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3aLMs KUBBIX
cUcCTeM

YPpOBHH OpPraHU3aLNH )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOUHBIN,
TKaHEBbIN, OPraHU3MEHHBIN,
MOIYJISIUOHHO-BUIOBOU,
AKOCHUCTEMHBIN (OMOTeO1ICHOTUYECKUI ),
ouocdepusbiit. [Tporeccsi,
IIPOUCXOSAIINE B KUBBIX CUCTEMAX.
OcCHOBHBIE TPU3HAKHU )KUBOTO. JKU3Hb
Kak (popMa CyIeCTBOBAHMS MATEPHUHU.
Hayxkwu, n3yyaroniue »KuBble CUCTEMBI
Ha Pa3HbIX YPOBHSX OpPraHU3aLHH.
N3yuenue xxuBbIx cucteM. MeTo bl
ouosornueckoi Hayku. Habmonenue,
VU3MEPEHUE, IKCIIEPUMEHT,
CHUCTEMaTU3alMsl, METAAHAIINS.
[TonsATHE O 3aBUCUMOM U HE3ABUCUMOM
nepemeHHou. [Inanuposanue
3KcriepuMeHTa. [loctanoBka

U IpoBepka rumnore3. Hynesas
runoresa. [lonsTue BEIOOPKH U ee
JI0OCTOBEpHOCTH. Pazopoc

B OMosiorndeckux Janabix. OreHka

PackpeiBath coaep:xkaHue TEPMUHOB

Y TIOHSTHI: 0OMEH BEIEeCTB

Y IPEBPAILICHUE SHEPTHH,
CaMOBOCIIPOU3BECHUE,
CaMOpEryJIsilys, Pa3BUTHUE, )KU3Hb,
Hay4HbIN (haKT, HAYUHBIA METO/I,
npo0sema, TUIoTe3a, TEOpus, IPaBuIIo,
3aKOH.

IlepeuncnsaTh MpU3HAKU )KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHU3alyHU )KUBBIX CUCTEM U METOBI
OMOJIOTUYECKUX UCCIIEIOBAHUN.
OnuceiBaTh 0COOCHHOCTH, XapaKTePHBIC
JUISL KQXKI0TO YPOBHSI OpraHU3aluu
YKUBOTO.

HaspiBaTh HaykH, U3ydaronue sK1UBbIe
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHU3aLH.

CpaBHUBaThH MEXIY COOOM )KUBBIE
CUCTEMBI Pa3HbIX YPOBHEW OPraHU3ALUU
Y MIPOUCXOIAIINE B HUX MPOLIECCHI.
IToka3bIBaTh POJIb TUIIOTE3 U TEOPUH
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JIOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTaToB. [ [pUUrHBI NCKaXKEHUS
pEe3ynbTaTOB AKCIIepuMeHTa. [loHsTHE
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpanun

Tabauywl u cxemol: «YPOBHU
OpraHu3aly KUBOU TPUPOJIBI»,
«CtpoeHue )KUBOTHOU KIIETKW,
«TkaHu )XKUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOI0 OPraHu3May,
«buoreonienosy», «buochepay,

«MGTOI[BI N3Y4YCHUA YKMBOU IIpUpPOALD).

Oo6opynoBanme: 1abopaTopHOE
000pynoBaHuE 151 TPOBEICHUS
HaOII0ICHUM, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTHyeckas padora
«Vcnonbp3oBaHUE Pa3IMYHBIX METOJIOB
IPU U3YUYCHUH JKUBBIX CHCTEM.

B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHOM
KapTHUHBI MUpPa

Hroro yacos no teme
3 | Tema «buonorus KjieTKmw»
3.1 | Ucropust OTKpHITUS Knerka — ctpykrypHO- PackpeiBath conepkaHue TEpPMHUHOB

Y U3YYECHUSI KIIETKHU.
Knerounas reopus

(yHKLIHOHABHAS €AMHUIIA KUBOTO.
HcTopust OTKpBITHS KIIETKH.

Pa6ote1 P. I'yka, A. JIeBenryxka.
Kierounas teopus (T. [LIBanH,

M. llneiinen, P. Bupxo). OcHOoBHBbIE

Y TIOHATHUM: KJIETKA, OPTaHEILIbI,
AYKapHOThI, TPOKAPHUOTHI, BUPYCHI,
LUTOJIOTHS (KJIETOYHasi OMOJIoTHs),
KJIETOYHAs TEOPUSI.
XapakTepHu30BaTb OCHOBHBIE 3TaIlbI
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TMIOJIOKEHUSI COBPEMEHHOW KIIETOYHOU
TEOPHH.

JdeMoHcTpauuu

Ilopmpemuwi: P. I'yk, A. JIeBeHTYK,

T. [IIBann, M. llneiiaen, P. Bupxos,
K.M. bap.

ObOopynoBanue: CBETOBOM MUKPOCKOIT;
MUKPOIIPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK

pa3BUTHS IIUTOJIOTHH KaK HAYKH U €€
odopMIIeHHE B KJICTOYHYIO OUOJIOTHIO.
[Toka3bIBaTh BKJIa/l yUEHBIX-OMOJIOTOB
B U3YyYEHHE KJIETOYHOTO CTPOCHUS
OpPraHU3MOB.

[lepeuncasiTb OCHOBHBIE TOJIOKEHUS
KJIETOYHOU TEOPHUH, OOBSICHITH €€ POJIb
B ()OPMHUPOBAHNUN €CTECTBEHHO-HAYUIHOM
KapTUHBI MUDPA.

[TpuBOAMTH TOKA3aTENHCTBA POJCTBA
OpPraHMU3MOB C UCTIOJIB30BAHUEM
ITOJIOYKEHUH KIIETOYHOU TEOPUHN

3.2

MeTtonsl
MOJIEKYJISIPHOU U
KJIETOYHOU OMOJIOTHUH

MeToabl MOJIEKYJISIPHOW U KJIIETOUYHOU
OMOJIOTUN: MUKPOCKOIIHSI,
xpomatorpadusi, 3neKTpoPopes, METo 1
MEYEHBIX aTOMOB, MU pepeHnnanTbuoe
HeHTpudyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK.
JleMoHcTpanun

Tabauyst u cxemol: «CBETOBOM
MHUKPOCKOI», « DJIEKTPOHHBIN
MUKpOCKOID», «VcTopus pazButus
METOJI0B MUKPOCKOITAW.
OobopynoBanue: CBETOBOM MUKPOCKOIT;
MUKpOIpEeNapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATBbHBIX

KJIETOK.

PackpsiBaTh cofepkaHre TEPMUHOB
Y TIOHSATUH: MUKPOCKOIIMPOBAHUE,
MPUTOTOBJICHUE CPE30B,
muddepeHIaTEHOE OKpaIlliBaHKE,
xpomarorpadus, 3nekTpodopes,
METO]T MEYEHBIX aTOMOB,
HEHTpU(YyTUpOBaHHUE, METOT
KYJIBTYPBI KIIETOK U TKAaHEH, METO
pexomOuHanTHBIX JIHK.
XapakTepu30BaTh OCHOBHBIE METOIBI
W3YYCHHUS KUBOU MPUPOIBI.
I'oToBUTH BpeMEHHBIE
MUKpPOITpEnaparhl, pacCMaTpuBaTh UX
B CBETOBOM MUKPOCKOII U JIeJIaTh
OIHCaHUE.
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IIpakTHyeckas: padora
«/3yuyeHue MeTo0B KJIETOYHOU
ounosoruu (xpomartorpadus,
anektpodopes, muddepeHnraILHOe
nentpudyruponanue, [111P)»

OOBACHATH U COOTIOAATH IPABHIIA
TEXHUKH MUKPOCKOIIMPOBAHUS

Ntoro yacoB no teme 2
4 | Tema «XuMunuyeckasi OpraHu3aIus KJIETKI
4.1 | XuMHUYeCKUH COCTaB 2 XUMHYECKHM COCTAB KJIETKU. Makpo-, | PackpbIBaTh conepkanue TEPMUHOB

KieTku. Boga n
MUHEpaJIbHBIC
BeIlleCTBa

MUKPO- U YIBTPAMUKPOIIEMEHTHI.
Bopa u ee poJsib Kak paCTBOPUTEIS,
peareHTa, yyacTtue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIIOperysiuun. MuHepaibHbIe
BEIIIECTBA KJICTKHU, UX OMOJIOrHYecKas
poib. Pojib KaTHOHOB M AaHHOHOB

B KJICTKE.

JdemoHcTpauuu

Juazpammer.: «Pacnipenenenue
XUMHUYECKHUX DJIEMEHTOB B HEXKUBOU
npupomae», «PacnpeneneHue
XUMHYCSCKHX DJIEMEHTOB B )KUBOU
IPUPOJIEN.

Tabauywl u cxemwl: «llepuognueckas
Ta0JIMIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHHe MOJIEKYJIbl BOIbDY,
«BemiecTBa B COCTaBe OPraHU3MOBY

Y TIOHSITHI: JIEMEHTHI-OMOTEHBI,
JIUTIOJIb, BOJOPO/IHAS CBSI3b,
rUAPOPUIBHOCTD, THAPO(POOHOCTD,
Typrop, MUHEpaJbHbIC BEIECTBA,
OydepHbIE CCTEMBI, aHUOHBI,
KaTHOHBI.

[TepeuncnsaTb 0COOCHHOCTH
XUMHYECKOTO COCTaBa KIETKH.
Paznnuare Makpo-, MUKpO-

U YJIIbTPAMHUKPOIJIEMEHTHI, BXOISIIINE

B COCTaB HBOTO U UX POJIb

B OpraHu3Me.

XapaxkTepru3oBaTh CTPOCHUE U CBOMCTBA
BO/IbI; OOBSICHSITH MMPUYUHBI €€ 0COOBIX
CBOMCTB U (DYHKLIMU B KJIETKE.
[Toka3wIBaTh OB KATHOHOB 1 aHUOHOB
B 00ECITICYCHHUH MPOIIECCOB
KU3HEEATEIIbHOCTH (OCMOPETYIISIIHS,
co37laHue MEMOPAHHOTO MOTEHIIMAIIA,
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peryisus paboThl OEITKOB), pabOTHI
OydepHBIX cucTeM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHHSI
U (DYHKIIMM HEOPTaHUYECKHX BEIIECTB
KJICTKH

4.2

Opranuueckue
BEIIECTBA KJIETKU —
Oenku

Opranuyeckue BelecTBa KIETKH.
buonornyeckue nosmmepsl. beku.
AMWHOKHUCIIOTHBIN cOCTaB OEJIKOB.
CtpyKTyphl O€JIKOBON MOJIEKYJIBI.
[TepBuunas cTpykTypa Oenka,
MEeNTUIHAS CBA3b. BropuuHasi,

TpPETUYHAs!, YETBEPTUUHAS CTPYKTYPHI.

Henatypanus. CoiicTBa O€IKOB.
Knaccudukanus 6eiaxos.
buonorundeckre GpyHKIUU OEIKOB.
Ilpuonwni.

JemMoHcTpanun

Ilopmpem: J1. IlonuHr.

Tabauywr u cxemol: «CTpoeHue
MOJIEKYJIbI Oenkay, « CTpyKTypbl
OEIKOBON MOJIEKYJIBIY.
OobopynoBanue: XuMUYECKasi IoCy/1a
1 000pyZOBaHUE.

JlaboparopHnasi paGora
«O6Hapy>keHne 6EITKOB C TOMOIIIBIO
KaueCTBEHHBIX pEaKIIHil»

PackpsiBaTh coaepkaHre TEPMHUHOB
Y TIOHSTUI: MOHOMEPBI, MTOJIUMEPHI,
0eJoK (MPOTEHH), TETTH]I,
aMUHOKHCIIOTA, IETITUAHAS CBSI3b,
MOJUTIENTHI, ICHATypaIus,
peHaTypauus, riooyspHbIe

1 puOpmIIsipHBIE OCJIKH, TPUOHBI.
Xapaktepu3oBaTh O€KH,

UX CTPYKTYpPHYIO OPTaHU3AIINIO

U GyHKUIMH (CTPYKTYypHas,
DHepreTHYecKas, CUTHaJIbHas,
peryJaTopHas, ABUTraTeabHasl,
3amuTHas1, GepMEHTaTUBHAS ).
Ha3zpiBaTh XuMu4eCKre OCHOBBI
bopMHUpOBaHUS CTPYKTYP
OEJIKOBOW MOJIEKYJIbI.

[IpuBoAUTE IpUMEPHI PUOPHILISPHBIX,
rJI00YJISPHBIX OEITKOB.

BEIMOTHATH KaueCTBEHHBIE PEAKIINN
Ha OOHapy>XeHHEe OEJIKOB

B KJIETKE; OOBSICHSTH MOJIyYEHHbIE
pE3YyJIbTATHI
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4.3 | Oprannyeckue YrneBoasl. MoHOCaxapuisl, PackpbIiBaTh copepxkaHre TEPMUHOB
BELIECTBA KJIETKU — IYcaxapubl, OJIMTOCaXapyuibl U Y MIOHSITHIL: YTIIEBOAbL, MOHOCAXAPUBL,
YTJIEBO/IbI noucaxapuabl. OOIINA TJIaH CTPOSHUST | AUCAXAPHUIBL, OJIUTOCAXaPUIBI,

U QU3BHKO-XMMUYECKHE CBOWCTBA MOJINCAaXapuibl, III0K03a, pudo3a,
yrieBonoB. buomornueckue GyHKIMM | A€30KcHpr003a, IaKT03a, MajabT03a,
YTJIEBOJIOB. caxapo3a, KpaxmaJ, [NIMKOT€H,
JleMoHCcTpanun L[EJUTI0JIO3A.
Tabnuywst u cxemol: «CTpoeHHE KnaccuduimpoBats yrieBo sl
MOJIEKYJT YTJIE€BOIOB) 10 CTPOCHUIO U MEPEUUCTSATH UX
byHKIUY.
[IpuBOANTE IPUMEPHI PABTUUHBIX
YIJIEBOJIOB (MOHOCAaXapH/IoB,
Y caxapua0B, OJIMTOCaXapUIOB,
MOJINCAXapHUI0B)

4.4 | Oprannueckue Jlunuaer. ['uapoduasHO-TUApOPOOHBIE | PackphiBaTh copepikaHue TEPMUHOB
BEILIECTBA KJIIETKU — cBoiicTBa. Knaccuduxarus Y IOHSTUN: JTUIIUIbL, TPUTJIMLEPUBI,
JIUTIATBI TUNUI0B. TpUrauuepuisl, (dbocdonunubl, BOCKH, CTEPOUIBbI,

(docponunuabl, BOCKH, CTEPOUIBI.
buonornueckue pyHkun
munuaoB. O61re cBoiCTBa
OMOJIOTHYCCKHX MEMOpaH —
TEeKy4eCTh, CHOCOOHOCTh

K CaM03aMbIKaHHIO,
MOJTYTPOHUIIAEMOCTb.
JdemoHcTpauuu

Tabauywt u cxemwvr: «CTpoeHue
MOJIEKYJI JINTTUAO0B

JUTIOTIPOTEUHBI, TIIMKOJIATIUIBI.
KnaccuduimpoBath Tunusl

110 CTPOCHUIO; XapaKTEPU30BaTh X
byHKIMH
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4.5

Hyxknennossie
KHUCIIOThL. CTpoeHue
u ¢pynkumn JJHK,
PHK, AT®

Hyxkneunossie kucnotel. JIHK u PHK.
CrpoeHne HyKJIEMHOBBIX KUCIIOT.
Hyxneoruapl. [puniumn
KoMIuieMeHTapHocTu. 1IpaBuiio
Yapradoda. Ctpykrypa JJHK — nBoitnas
cripanb. MecToHax0XIeHUE U
ounonornyeckue Gynkuu JJHK. Buas
PHK. ®ynkiuu PHK B kietke.
Crpoenne monekynsl ATO.
Makpo3prudyeckue CBs3u B MOJIEKYJIE
ATO®. buonornueckue PyHkiuu ATO.
BoccTanoBIEHHBIE IEPEHOCYUKH, UX
(GYHKIIUU B KJIETKE.

JleMoHcTpanun

llopmpemuwi: J1. Yorcon, ®@. Kpuk,

M. Yunkunc, P. ®panknun, @. Canrep,
C. Ilpy3unep.

Tabnuywl u cxemol: «HyknenHoBbie
KHUCIIOTBD», « CTPOEHUE MOJIEKYJIbI
ATO».

OobopynoBanue: XMMUYECKasi IOCy/1a
U 000pyI0BaHHE.

JlaGopaTropnas padora
«HccnenoBanre HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3INYHbIX
OpPraHU3MOBY

PackpbiBaTh cofiep:kaHe TEPMUHOB

U TIOHSITHI: 1€30KCUPUOOHYKIEMHOBAs
kuciota (JJHK), pubonyknennoBas
kuciota (PHK), Hykieotun, Hykieo3u,
a30TUCThIC OCHOBAHUS, a/ICHUH, TYaHUH,
LUTO3UH, TAMUH, ypaIlui,
KOMILIEMEHTapHbIE OCHOBAHUSI,
anerosuHTpudochar (ATD),
MaKpO3prudecKas CBs3b,
CEKBEHHUPOBAHHE, TCHOMHUKA,
TPAHCKPHUIITOMHUKA, TPOTEOMHUKA.
XapakTepru3oBaTh, ONKACHIBATH

U CXEMaTUYECKU U300pakaTh CTPOCHHE
nykineornaa JJHK u nBoiiHOM cnimpanu
JIHK, cexBenupoBanue /JHK.
OnuchIBaTh MPOIIECC PEITUKAIUN
JIHK B KjeTKe 1 Ha3bIBaTh €T0
OMOJIOTHYECKOE 3HAUCHUE.
XapakrepusoBath Qpynkiuu JTHK.
Pazmuuate cTpykTypy U QyHKIIMH
PHK.

OnuchIBaTh MPOLIECC TPAHCKPHUIILIUH.
CpaBHUBATh HYKJIEUHOBBIC KHUCIOTHI
(IHK u PHK).

Xapaktepu3oBaTh 0COOEHHOCTH
ctpoenus u pynkuun ATO.
DopmMyTUpOBaTH U OOBSICHATH PUHIIATT
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KOMITJIEMEHTAPHOCTHU U TIPABHJIIO
Yapradda

4.6 | MeTobl CTPYKTYPHO# 1 CtpykTypHast OMOJIOTHS: PackpbiBaTh cosiep>kaHre TEPMUHOB
ouonoruu Onoxummuueckue u onodusndeckue Y TIOHSTHUI: MOJIETMPOBAaHUE,

UCCJIeIOBAHUSI COCTaBa KOMITBIOTEPHBIN THU3aliH.

U IIPOCTPAHCTBEHHOM CTPYKTYPbI [lepeuncnsaTh NEPCHIEKTUBHbBIE

OMOMOJIEKYI. HaIlpaBJICHUS] HAYYHBIX UCCIEIOBAaHUM
B CTPYKTYpPHOUH OMOJIOTHH, PACKPHIBATh
WX 3HAUYCHUE IS MEAUIUHBI U
CEJIbCKOT'O XO351CTBA

Ntoro yacoB no teme 10
5 | Tema «Ctpoenne u GyHKIUN KICTKI»

5.1 | Tumsl KIETOK. 1 THIIBI KIETOK: 3yKapUOTHYECKAS PackpsIBaTh cofiepkaHne TEPMUHOB
[TpokapuoTnueckast U npokapuotnueckasi. CTpyKTypHO- Y MIOHATHI: TPOKAPUOTUYECKASI KIIETKA,
KJIETKA (yHKIIMOHAJIbHBIE 00pa30BaHMS KJICTOYHAs CTCHKA, MyPEUH,

KJIETKH. (boTOCHHTETHYECKIE MEMOPAHBI,

Oco0eHHOCTH CTPOCHHUS
reTepoTpodHO 1 aBTOTPOdHOMN
IIPOKAPUOTUYECKUX KIIETOK. MecTo
U POJIb TIPOKAPUOT B OMOIIEHO32aX.
JdemoHcTpauuu

Tabnuywl u cxemol: «CTpoeHHUE
AYKapUOTHUECKOHN KIETKH,
«CTpoeHne npoKapruoTHYECKON
KJIETKID

CrpoeHue npoKapuoTHIECKOMN KIETKH.
Krnerounas crenka OakTepuii u apxeil.

bnaresuH.

XapakTtepu3oBartb (hopMy

U pa3Mepbl MPOKAPHUOTHIECKUX KIETOK;
(GyHKLIMM T€HETUYECKOTO anmnapara
MPOKAPHOT.

OnuceIBaTh Mpouece
CIOpo0oOpa30BaHMsl, OTMEUATh €T0
3HA4YCHHUE [T BBDKUBAHUS OaKTepHid
NpU YXYAIIEHUN YCIOBUN
CYLIECTBOBAHMSI.

OnuceIBaTh Pa3MHOKEHHUE TPOKAPHUOT.
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OreHnBaTh MECTO M POJIb MPOKAPHOT
B OMOIIEHO3ax

5.2

Crpoenue
AYKAPUOTUYECKON
KJIETKH.
[ToBepxHOCTHBIN
anrmapar KJIeTKU

Crpoenue U PyHKIIMOHUPOBAHUE
AYKapUOTUYECKON KIIETKH.
[Ina3martuueckass mMemOpaHa
(mnazmanemma). CTpyKTypa
TUIa3MaTHYeCKOd MeMOpaHHbl.
TpaHcnopT BEMIECTB yepes
IUTa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (muddy3us,
obneruennas nquddysus),
AKTUBHBIN (IEPBUYHBIN U BTOPUYHBIN
AKTUBHBIA TPAHCIIOPT).
[TonynponuiiaeMocTs MeMOpaHBI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHJOUMTO3: MMHOLUTO3, (haroluTo3.
Ox3o1mTo3. Knerounas creHka.
Crpyktypa 1 QyHKIUN KIETOYHON
CTEHKH pacTeHUM, rpudoB.
JdemoHcTpauuu

Tabauie! u cxembl: «CTpoeHue
AYKapUOTUUYECKOUN KIIETKH,
«CTpoeHue ) KUBOTHOU KIIETKW,
«CTpoeHue pacTUTEIbHON KIIETKIY.
OobopynoBanue: CBETOBOM MUKPOCKOIT;
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

PackpbiBaTh cofiep:kaHie€ TEPMUHOB

Y TIOHATHUH: TIJIa3MaTHdeckass MmeMOpaHa
(mmazmanieMma), KHMAKOCTHO-MO3andHast
MOJIe/Ib, MEMOpaHHBIE OCIIKU
(nepudepuyeckrie, MHTErpaibHbIE),
TIIMKOKAIMKC, Tudy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLMUTO3,
(haronuTo3, MMHOIIMTO3, SK30I[UTO3,
KJIETOYHAs CTEHKA, TJIa3MOJIECMBI,
CUMILIACT.

XapaktepuzoBaTh 0COOEHHOCTH
CTPOCHHUS U (PYHKIIUU DYKAPUOTUUECKON
KJIETKH; TPAHCIIOPT BELIECTB

4yepes MiIa3MaTHYeCcKyt0 MeMOpany:
MTACCHUBHBIN W aKTUBHBIN TPAHCTIOPT;
paboTy OenKOB-KaHAJIOB; padoTy
HATPUN-KAJTMEBOTO HACOCA; CTPYKTYPY

U (YHKIIMH KIETOYHOU CTEHKHU
pacTeHui u rpudoB
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IIpakTHyeckas: padora
«3ydyeHre CBOMCTB KJIIETOUHON
MeMOpaHbD»

5.3

[MuTomnnazma u ee
OpPraHOU/IbI

[Hutonna3ma. Iluto3ois. LluTockemner.
JIBr>xeHue nuromniazMbl. OpraHouabl
kJieTku. OTHOMEeMOpaHHbIE OPTaHOUIbI
KJIETKH: SHJOIIJIa3MATHYECKAsl CETh
(BIIC), anmmapat I'oab KU, TU30COMBI,
UX cTpoeHue u GyHKIMU. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPraHOMJIOB KJICTKH.
CrtpoeHue rpanyJIsIpHOTO PETUKYIyMa.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpanyJsipHBII) SHIOMIA3MATUYECKUN
petukynyM. CexkpeTopHas QyHKITUS
armapara ['onpmxu. Tpancropr
BEILIECTB B KJIETKE. Bakyonn
PaCTUTENIBHBIX KIETOK. KileTOuHbIN
cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOU/IbI KJIETKU:
MUTOXOHAPUH, IacTuibl. CTpoeHue

U QYHKIIUA MUTOXOHJIPUI U TIACTHU]L.
[TepBuuHbIEC, BTOPUYHBIE U CIIOKHBIC
1acTU b POTOCUHTE3UPYIOIINX
3yKapuoT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JISUKOIIACTHI BHICIIIUX
pacTeHuil.

PackpriBath copepkaHue TEPMUHOB

U MOHSATUHI: IUTOIUIa3Ma, IUTO301b,
IUTOCKEJIET, KOMIAPTMEHTHI,
OpraHOMIbI, SHIOIIA3MATUYECKAsl CETh
(BIIC), anmapat ['oyibaKu, TU30COMBI,
BaKyO0Jb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KJIIETOUHBIN COK, Typrop,
MUTOXOHAPHUH, KPUCTBI, IUTACTHUIBI,
XPOMOILIACTHI, JIEHKOIIACTHI,
XJIOPOILIACTBI, CTPOMA, TPaHblI,
TUJIAKOW /I, JTaMeJia.

XapakTepu30oBaTh LIUTOILIA3MY
AYKAPUOTUYECKOM KIIETKH;
KJIacCCU(UIMPOBATH OPTaHOUIbI

B 3aBUCUMOCTH OT 0COOCHHOCTEMN UX
cTpoeHus (0JHOMEeMOpaHHbBIE,
JIByMeMOpaHHbIC, HEMEMOpPaHHBIE);
OMHCHIBATH (PYHKITUU KaXKJOTO
OpraHou/ia B KJIETKE.

OOBSICHATH COOBITHS, CBSI3aHHEIC

C BHYTPUKJICTOUHBIM MTUIIEBAPEHUEM,
€ro 3HaYeHue ISl OpraHu3Ma.
OTMmeyaTh 3HaU€HHE [IUTOCKENIEeTa;
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JeMoHcTpanun

Ilopmpemeoi.: K. C. MepexKOBCKHIA,
JI. Maprynuc.

Tabauywt u cxemor.: «CTpoeHue
3YKAPUOTUYECKOMN KIIETKHY,
«CtpoeHue ) KUBOTHOU KIIETKI,
«CTpoeHHEe pacTUTEIBHOUN KIETKNY,
«CTpoeHrne MUTOXOHIAPUNY.
OobopynoBanue: CBETOBOM MUKPOCKOITL;
MUKPOIIpEnapaTbl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.
IIpakTHyeckas: padora
«3yueHue NBUKECHUS
LUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX).

JlaGoparopnas padora
«HccnenoBanue mia3Moan3a

U JIETUIa3MOJIN3a B PACTUTEIBHBIX
KJIETKaX»

XapaKTepU30BaTh €TO AIEMEHTHI
(MuUKpOTpyOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHBIE (DUIIAMEHTHI ), X POJIb
B KU3HEICSATEIIBHOCTH KIJIETOK U TKaHEH

5.4

HememOpanHnbie
OPTaHOWIbI KIICTKU

HememOpanHbIe OpraHOUIBI KIIETKU
Crpoenue u QyHKIIMU HEMEMOPaHHBIX
OpPraHouI0B KIJIETKHU.

Pubocompl. MplieuHbIe KIETKH.
Muxkpotpy0Oouku. KieTouHsii 1IeHTp.
CrtpoeHue 1 ABUKEHUE KTYTUKOB

U pecHu4YeK. MUKpOTpyOOUKH
nuTOomIa3mMel. LleHTpuroIb.

PackpriBath comeprkanrie TEpPMHUHOB

U TIOHATHM: prbocoMa, IoIrucoma,
MUKPOTPYOOUKH, TYOYJIHH, KIIETOYHBIN
LEHTp (LIEHTPOCOMA), IIEHTPHUOJIH,
neHTpocdepa, KryTuku, peCHUUKH,
0a3alibHOE TEJIbIIE.
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JeMoHcTpanun

Tabnuywvl u cxemol: «CTpoeHue
KUBOTHOH KJIETKN», «CTpOeHHE
PacCTUTEIBLHON KIIETKN

XapakTepu3oBaTh HEMEMOpPAHHbBIC
OpraHOM/IbI KJIETKH, UX CTPOCHHE
U QyHKIAHA

5.5 | Ctpoenue u QyHKIIIH Anpo. Obonouka a1pa, XpOMaTHH, PackpbIBaTh cofepkaHue TEPMUHOB
Aapa KapHuoIIa3Ma, SIAPBIILIKY, UX CTPOCHUE | U IIOHATHUI: SAPO, siiepHas 000JI04Ka,
u pyHKUMH. S nepHbIil OeTKOBBII AJIEpHBIE TTOPBI, HYKJIEOIIJIa3Ma
matpukc. IIpoctpancTBeHHOE (xapuoruia3ma), TeHOM, XpOMaTHH,
PacnoIoKEeHUE XPOMOCOM YXpPOMAaTHH, F€TEPOXPOMATHH,
B HHTEp(Da3HOM sifIpe. AJIPBIIIKO, XPOMOCOMBI, LICHTPOMEPA,
benku xpoMaTHHa — TUCTOHBI. KHMHETOXOp, KJIETOUHbIE BKJIFOUEHHUS.
KireTounsle BKIIIOUEHUS. XapakTepu30BaTh KIETOUHOE SAPO KaK
JdemoHCcTpauuu LEHTP YIIPABICHUSA
Tabnuywvl u cxemol. «SAnpo» KU3HEJIEATEIbHOCTBIO KIIETKH;
reHEeTUYECKUI anmnapar KJIETOK
AYKapuoOT, CTpOCHHUE U (DYHKIIUU
XpPOMOCOM.
OnuceIBaTh CTPYKTYPHI A1Ipa U KX
B3aUMOCBSI3b C OPraHOUJAMU
UTOILIa3Mbl
5.6 | CpaBHuTEIIBEHAS CpaBHUTENbHAS XapaKTEPUCTUKA XapakTepru30BaTh TUIIBI KIETOK
XapaKTepUCTHKA KJIETOK 3YKapHOT (pacTUTEIBHOM, AYKapUOT: pacTUTEIbHAs, dKUBOTHAS,
KJIETOK DYKapHOT KUBOTHOH, TpUOHOIA). rpubHasi.

JdemoHcTpanuu
Tabauywl u cxemvl: «CTpoeHHe

BYKapHOTquCKOﬁ KICTKHN»,
<<CTpOCHI/IC JKUBOTHOM KICTKI,

CpaBHHBaTh MEX 1y COO0I CTpOCHNE
Y JKU3HEACSTEIIbHOCTD
IYKApPUOTUYECKUX KIIETOK U POJIb
IPOKApHOT B OMOIIEHO3aX
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«CTpoeHue pacTUTENbHON KIIETKIY.
Oo6opyaoBaHme: CBETOBOM MUKPOCKOTT;
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJICTOK.

JlaGopaTropnas padora

«3yueHue cTpoeHus KIIETOK
Pa3JIMYHBIX OPraHU3MOB»

WToro yacos 1o teme 8
6 | Tema «O0MeH BellecTB U MPeBpalleHHe YHEPTUHU B KJIETKe)
6.1 | OOmeH BemecTB — 3 AccUMWIALNS U TACCUMMJIALINAS — PackpbiBaTh cosiep>kaHue TEPMUHOB
METa00IU3M JIBE CTOPOHBI META00JIN3MA. Y TIOHSTHI: OOMEH BEILECTB

Tunel 0OMeHa BEIIECTB: aBTOTPO(PHBIM
U TeTepoTpo(HbIN. YUyacTue Kuciaopoaa
B OOMEHHBIX MPOIECCaXx.
DHepreTnyeckoe 00ecreyeHne KIeTKu:
npespanienie AT B 0OMeHHBIX
npoueccax. DepMeHTaTUBHBIN
XapakTep peakiuil KIETOYHOT O
MeTabonu3ma. DepMeHThI, UX
CTPOEHUE, CBOMCTBA U MEXAHU3M
nevictusa. Kopepmentsr. Otnnuns
(hepMEHTOB OT HEOPraHUYECKUX
KaTanu3aTopoB. belku-akTuBaToOphI

U OCNKU-UHTUOUTOPHI.

3aBUCHUMOCTb CKOPOCTH
(epMEeHTAaTUBHBIX peaKlUui

OT pa3IMYHBIX (PaKTOPOB.

(MeTaboIM3M), AaCCUMUIISIITUS
(aHa0oM3M), WM TUIACTUIECKUIM
O0OMEH, TUCCUMUIIAIUS (KaTaboIn3M),
WJIM DHEPTeTUYEeCKUN OOMEH,
aBTOTPO(dBI, TeTepOoTPOdbI, aHAIPOOHI,
a’poObl, epPMEHTHI, AKTUBHBIN LIEHTD,
cyOcTpatHasi crieu(puIHOCTb,

KO epMEHTHI, OCITKU-aKTUBATOPBI

U OCJIKU-UHTUOUTOPHI.

[TepeuncnsaTh 0COOEHHOCTU
MJIACTUYECKOTO U SHEPTeTHYECKOTO
oOMEHa B KJICTKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXKIY TIACTUIECKIM

U DHEPTreTUYECKUM OOMEHOM.
Pasznuyarh TUIIEI 0OMEHA BEIIECTB:
aBTOTPO(HBIN U TeTEPOTPOPHBIN.
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JeMoHcTpanun

Tabauywvt u cxemvl: «POTOCHHTESY,
«DHepreTUYecKuii 0OMen»,
«buocunres 6enkay, «CtpoeHue
dbepmeHTay, « XeMOCHUHTERY.
OobopyaoBanue: CBETOBOM MUKPOCKOIT;
000pynoBaHue sl IPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIPENapaToB.

JlaGoparopnas padora

«3yueHne KaTtammTHYeCcKon
AKTUBHOCTH (DepMEHTOB (Ha IpUMEpE
aMuyIa3bl WA KaTallas3bl)y.
JlaboparopHnasi paGora

«M3ydenne hepMEeHTATUBHOTO
pacIlerIeHus IEPOKCHUIAa BOJIOPOAA

B PACTUTEJBHBIX U JKUBOTHBIX KJIETKAX)

Iloka3pIBaTh POJIb KUCIOPOA

B OOMEHHBIX IIPOLIECCaXx.
CxemaTnuecku n300paxarh CTpPOCHUE
dhepMmeHTa.

OTnunuath GepMEHTHI

OT HEOPTraHWYECKUX KaTaIn3aTOpPOB

Y OIIPEIEIIATh UX POJIb

B ) YHKIIMOHUPOBAHUH KUBBIX CUCTEM, B
IIPOMBIILIJICHHOCTH, B MEAULIUHE,

B IIOBCEIHEBHOM KU3HU YEI0BEKA.
CTaBUTH SKCIIEPUMEHT IO BBISBICHHUIO
KaTaJUTHYECKOW aKTHBHOCTH
MEePOKCHIA3bl, aMUJIa3bl, OOBSICHATh
MOJTyYEHHBIE PE3YJIbTAThI

6.2

ABTOTpOGhHBIN THI
oOMeHa BEIIECTB.
dotocunTes

[IepBUYHBIN CUHTE3 OPraHUYECKUX
BEILIECTB B KIIETKE.

DOoTOCHUHTES.

Poub xmopormuiacToB B mpouecce
doTocunrteza. CBeToBas

Y TeMHOBas (a3bl.
[TpoaykTBHOCTH (hOTOCHHTE3A.
Brnusinue paznuyHbix hakTopoB
Ha CKOPOCTh (POTOCHHTE3A.
3Hauenue (OTOCUHTESA.

PackpbiBaTh cojpiep:kaHue TEPMUHOB

U IOHATHI: (hOTOCUHTE3, (Pa3bl
dboTocuHTe3a (CBETOBAsI, TEMHOBas),
dhoTomms, hochoprmpoBaHUE, UK
Kanbsuna, HAJ[®+ (nepenocuuk
BOJIOPO/J1A).

XapakTepu30BaTh IIACTUYECKUN 0OOMEH
Kak drtall o01ero oOMeHa BEIIeCTB;
coObITHST POTOCUHTE3A (peaKInu
CBETOBOM U TEMHOBOM (a3); pojb
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JdeMoHcTpauuu

llopmpemui: J1. [Ipuctim,

K. A. Tumupszes.

Tabnuywl u cxemol: «DOTOCUHTE3Y

XJIOPOTIJIACTOB B MPOIIECCE
dhoTocuHTE3A.
BEISBISTE MPUYHMHHO-CIICJICTBCHHBIC

CBA3HU MCIKAY IMOTJIONICHUCM COJIHEYHOM

SHEPTUU XJIOPOPHUILIIOM U CHHTE30M
MoJiekys1 ATO.

CpaBHUBATh UCXOJIHBIE BEIIECTBA,
KOHEUYHbIE MTPOAYKTHI U YCIOBUS
IIPOTEKAHMS PEAKIINI CBETOBOM

¥ TeMHOBOH (ha3 hoTocuHTE3A.
YcraHaBIMBaTh B3aMMOCBS3b MEKY
(OTOCHUHTE30M U JIbIXaHUEM; CBETOBOM
¥ TEMHOBOU peakiusiMu (POTOCHHTE3A.
OnenuBarth 3HaUeHUE (OTOCHHTE3A
IUTS JKU3HU Ha 3eMiie

6.3

ABTOTpOGHBIN THI
oOMeHa BEIECTB.
XEeMOCHHTE3

XeMOCHUHTE3.

Pa3nooOpazue opraHuzMoB-
XEMOCUHTETUKOB:
HUTpUPUIIUPYIOIIUE OaKTepuH,
&Kene300aKTepun, cepoOaKTepun,
BOJIOPO/IHBIC OaKTepUU. 3HAUCHUE
XEMOCHHTE3A.

JdemoHcTpauuu

Ilopmpemur: C. H. Bunorpaackui,
I'. A. 3aBap3uH.

Tabauywl u cxemol: «DOTOCHHTESY,
«XEMOCHHTE3»

PackpbIiBaTh coziep>kaHHE TEPMUHOB
Y TIOHSITUW: XEMOCUHTE3.
OOBSICHUTH CYIIIHOCTh XEMOCHUHTE3A,

pacKpbIBaTh €ro 3HaUeHue B Onocdepe.

[IpuBOIUTH IPUMEPBI
XEMOCHHTE3UPYIOIMNUX OaKTEpHid
(auTpuduIMpyronme OaKTepUH,
KEJIe300aKTepHH, CepOOaKTEPHH,
BOJIOPOJIHBIE OAKTEPUH)

U XapaKTepU30BaTh UX
KU3HEJEATEIIbHOCTD.

CocTaBiaTh ypaBHEHUS peaKiui
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JlaboparopHasi padora
«CpaBHeHHe npo1eccoB (POTOCUHTE3A
U XEMOCHHTE3a»

XEMOCHHTE3A.
CpaBHHBATh XEMOCHHTE3
¢ (h)OTOCUHTE30M

6.4

DHepreTuyecKuit
oOMeH —
TIICCUMUIISIINS

AHaspoOHbIe Opranu3mMbl. Bus
Ooposkenus. [TpoaykThl OpoKEeHUS U UX
UCIIOJIb30BAHUE YEITIOBEKOM.
AHa’pOOHBIE MUKPOOPTaHU3MbI KaK
00BEKTHI OMOTEXHOJIOTHH H
B0O30yauTENN OOJIE3HEN.

AspoOHBIE OPraHU3MBbI. JTaIbl
AHEPTreTUYECKOro 0OMeHa.
[ToarorosurenpHbId 3TaIl. [ TUKOIN3 —
OECKHCIIOPOHOE paCIICIICHUE
TJIFOKO3BI.

buonoruueckoe okucieHue, Uin
KJIETOYHOE JbIXaHue. Poib
MHUTOXOH/JIPUI B TIpoLeccax
OMOJIOTUYECKOTO OKUCIICHUS.
[uknuyeckue peakunu.
OxucnutensHoe GochopuIupoBaHHE.
[TpeumymiecTBa adpoOHOTO My TH
oOMEeHa BEIIECTB Mepe] aHadPOOHBIM.
D¢ HEeKTUBHOCTH YHEPTETHICCKOTO
oOMeHa.

JdemoHcTpauuu

llopmpemol: B. A. DHrenbsrap/r,

I1. Mutuemnn.

PackppiBath cosiepskaHe TEPMHUHOB

Y TIOHSITHIA: ATAITbl SHEPTETUIECKOTO
0oOMEHa — IMMOATOTOBUTECIIHHBIH,
OECKUCIOPOAHBIN (aHADPOOHBIIA),
KHUCIIOPOJHBIN (a9pOOHBIN); TIIMKOIU3,
OporkeHue, OMOJIOTHYECKOE OKUCICHUE
(mprxanwue), nuki Kpeoca,
okucauTenbHoe pochopunrpoBanue,
MIPOTOHHBIN TPAJUEHT, TPOTOHHAS
AT®-cunTaza.

[TepeuncnsaTh 0COOEHHOCTU
HPHEPreTUYECKOro 0OMEHa B KIIETKE.
OnuceIBaTh 3TAITbl YHEPTECTHUECKOTO
oOMeHa (TTOArOTOBUTEIIbHBIH,
OECKHUCIOPOIHBIN, KUCITOPOHBIN)

U CPaBHUBATH UX MEXY COOOM.
XapakTepu3oBaTh PEaKIUH TIIUKOJIN3A,
OpOKCHMS, KJICTOYHOTO JIBIXaHMS.
YcTanaBnuMBaTh B3aUMOCBSI3b MEXKITY
TJIMKOJIN30M, KJICTOYHBIM JIbIXaHHEM
Y CUHTE30M MoJieKys1 ATO.
CocTaBnsiTh ypaBHEHHUS OCHOBHBIX
ATANOB PHEPTETUIECKOTO OOMEHA

B KJICTKE.
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Tabauywl u cxemvl: « IHEPrEeTUUECKUN
oOMeH».

JlaGopaTropnas padora
«CpaBHEHHE TIPOIECCOB OPOXKEHUS U

ABbIXaHW Y

PaccunthiBaTh 3HEPTETUICCKYIO

3¢ (HEKTUBHOCTH TIIMKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3bIBaTh HCXO/IHBIE BEIIECTBA,
KOHEYHBIC TTPOYKTHI U YCIIOBUS
MIPOTEKAHUS PEAKIIUi YIHEPTreTUYECKOTO
oOMeHa.

CpaBHMBATH YHEPTETUYECKYIO

3 (PEKTUBHOCTh OECKUCIOPOTHOTO
Y KUCJIOPOJIHOTO 3TANOB KOHEYHbIE
MPOIYKTHI M YCIOBHS MPOTEKAHUS
peaKInii ZHEPTETUIECKOTO OOMEHA
HHEPreTUYECKOro 0OMeHa

Ntoro yacos no teme 9
7 | Tema «HacaeacrBeHHast HHPOPMALMA U PeaIM3aLMs ee B KJIeTKe)
7.1 | Peakuuu MaTpu4HOTO 2 Peakunu maTpuyHOTO CHMHTE3A. PackpeiBath copepkaHue TEpMUHOB

CHHTC3a

[TpuHIMIT KOMITJIEMEHTAPHOCTH

B PEaKIMSIX MATPUUHOT'O CUHTE3A.
Peammzanmsa HaciaeACTBEHHOM
uHpopmaruu. ['eHeTrueckuit Ko, ero
cBoiicTBa. Tpanckpunuus —
Matpuunblii cuaTe3 PHK. ITpuHiumns
TPAHCKPUIIIUU: KOMIUIEMEHTapHOCTD,
AHTUTAPAIIIEIBHOCTb,
ACUMMETPUYHOCTb.

JeMoHcTpanun

Ilopmpem: H. K. Konb1os.

U TIOHSITUM: T'€H, TCHETUYECKUM KO,
KOJIOH (TPUILIET), CTOMN-KOJIOHBI,
MaTpulla, MAaTPUYHbBIA CUHTE3,
tpanckpunuus, PHK-nonumepasa,
MIPOMOTOP, CIJIAWCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh peAKIIUU MATPUIHOTO
CUHTE3a, CBOMCTBA T€HETUYECKOTO KOJIA.
OnuchIBaTh ATAIbl TPAHCKPUIIIUN

Y TPAHCJISIUN; YCTAHABIUBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIUI

B KJIETKE; CXEMaTUYECKU N300pakaThb
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Tabnuywvt u cxemol: «bruocunTe3
Oenkay, «I'eHeTHYECKUI KO

MAaTPUYHBIE PEAKIIUU TPAHCKPHUIILINH
Y TPAHCISALHM.

Pemate Onostornyeckue 3aJa4n
Ha OIIPCACIICHUC ITOCICAOBATCIIBHOCTH

Hykieotu0oB JJHK n MPHK, npumensis
3HaHUA O PEaKIMAX MATPUIHOTO
CHUHTE3a, TCHETUYECKOM KOJIE,
IIPUHIMIIE KOMIUIEMEHTAPHOCTH

7.2 | Cunre3s Oenka TpaHcisiuA U €e dTamnbl. Y4acTue PackpbiBaTh conepxaHue TEPMHUHOB
tpancriopTHeiX PHK B 6nocunaTe3€ Y TIOHSTUM: TPAHCIISIMS, aHTUKOJIOH,
Oeinka. YcioBusa OnocuHTe3a OeiKa. TPHK, amumnpoanmmia-tTPHK-cuaTeTa3a
Konuposanne amuHokucior. Posib (xomaza), momupudocoma (Imoamucoma).
pubocom B OmocuHTe3e OerKa. XapakTepu30BaTh CBOMCTBA
JeMoHcTpanun r€HETUYECKOr0 KOJIa.
Tabauyst u cxemvi: «bHOCHHTE3 OnuchIBaTh 3Tanbl TPAHCIIALUNA
oenkay, «I'eHeTHUeCKUH KOy 1 CXEMaTHYECKH M300pakaTh
MaTPUYHBIE PEAKIIUM TPAHCIISLIUH.
Pemats Omosiornueckue 3amaun
Ha onpeiesieHre aHTuKo10HOB TPHK,
MOCJIe0BATEIbHOCTH aMUHOKHUCIIOT
B MOJIeKYJie OeJiKa, TPUMEHsISl 3HAHUS
0 peakIMsIX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJIE, MPUHITUTIC
KOMILJIEMEHTAPHOCTH
7.3 | Mexanusmbl Opranu3zanusi reHomMa y nNpoKapuoT PackpsIBaTh copepkaHne TEPMUHOB

OKCIIPECCUHN I'CHOB

Y 3yKapHoT. Perynsiuust akTHBHOCTH
I'€HOB Y IIPOKAPHOT. [ 'nmoresa onepona

Y TIOHSTHIA: OTIEpaTop, ONEPOH,
CTPYKTYpPHBIE T€HbI, TPOMOTOP,
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(d. XKaxko6, XK. Mano).
Perynsius 0OMEHHBIX MPOIIECCOB
B KiieTke. KinerouHblii romeocTas.
JdeMoHcTpauuu

Tabnuyvt u cxemvi: «bnocunres
Oenkay, «I'eHeTHYECKUI KO

penpeccop.
OnuceIBaTh CTPYKTYpYy F€HOMaA
MIPOKAPUOT; XapaKTepU30BaTh padboOTy
MHIYLIUOEIBHOTO U PENPECCUOETLHOTO
OIEpOHa.

Boiienars cTpyKkTypHYIO

Y PETYISATOPHBIC YACTU I'€HA YKAPHOT.
CpaBHHMBATH TPOLECCHI IKCIIPECCUUN
TE€HOB Y MPOKAPUOT U 3YKAPHOT.
XapakTepru3oBaTh TUMOTE3Y ONEPOHA
(d. Kako0, XK. Mano).

OnuceIBaTh MEXaHU3M IOJEPIKAHUS
KJIETOYHOI'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
ounosiorus

Bupycsl — HekeTouHble GOpMBbI )KU3HU
U obnuraTHble napa3utbl. CTpoeHue
IIPOCTHIX U CJIOKHBIX BUPYCOB,
pPETPOBHUPYCOB, OaKTEPHOPAros.
Bupychsie 3a00s1eBaHus yenoBeka,

KUBOTHBIX, pacTtenuit. CITI/,
COVID-19, counansabie

U MEAUIMHCKUE TIPOOJIEMBL.
JdemoHcTpauuu

Ilopmpem: J1. 1. IBaHOBCKUM.
Tabnuywvl u cxemol: «I'eHeTmIecKuit
Ko, «Bupyce», «bakrepuodarm.
IIpakTHuyeckas padbora
«Co3anre MoieNii BUPyCa

PackpbiBaTh coiepKaHnue TEpPMUHOB

Y TIOHSTHIA: BUPYC, BUPHUOH,
cep/iLieBUHA, Karlcul, 00paTHas
TPAHCKPUIIIHS, PETPOBUPYCHI,
OaxTepuodar, BUpyc UMMyHOIe(hUIInTa
yenoBeka (BUY), nmpupoaHo-odarosbie
HHpEKIuu.

Xapaxkreprus3oBaTb BUPYCHI,
PETPOBUPYCHI U OakTepuodaru Kak
BHYTPHUKJIETOUHBIX MAPa3UTOB
MPOKAPUOT U SYKAPHUOT.

N3naraTek runoTe3bl 3BOJIIOLMOHHOTO
MIPOUCXOKICHUS BUPYCOB.

OnuceIiBaTh MEXaHU3M B3aUMOJEHCTBHUS
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BHUpYCa U KIICTKH, NHPEKITMOHHBIN
BHUPYCHBIH ITPOILIECC.
XapakTepu3oBaTh MEXaHU3MBbI
BEPTUKAILHOU Y TOPU30HTAIIBHON
nepeaaur BUPYCOB; 3a00JI€BaAHUS
YKUBOTHBIX U PACTEHHI, BEI3bIBAEMbIC
BHUpYyCaMH.

Ha3sbiBaTh BUpyCHBIE 3200JI€BaHMUS,
BCTPEUAOIINECS Y YETIOBEKA: TPUIII,
KJICIIeBOM HIIe(aNUT, TeNaTUT,
COVID-19, CII1A.

CobnronaTh npaBuiia MOBEACHUS

B OKpY’Karollei MpUpoaHON cpeie, Mep

PO HIAKTUKYA PacIpOCTpaHEHUS

BHUPYCHBIX 3a00JIeBaHM (B TOM YHCIIC

BUY-undexiun)

HToro yacoB o TeMe 9
8 Tema «’)KU3HeHHBIH HIMKJI KJIETKH
8.1 | JKusHeHHBIH UK 1 Knetounslit uKII, €ro nepuosl PackpsIBaTh coepxanne TEpMUHOB
KJIETKH u perynsnus. Uarepdaza u MUTO3. U TIOHSATUM: KJICTOYHBIHN LTUKII,

Oco06eHHOCTH TTPOIIECCOB,
POTEKAIIINX B MHTEpdase.
IloaroroBka KJIETKHU K JEJICHUIO.
[IpecunreTnyeckuii
(MOCTMUTOTUYECKUI), CHHTETHUECKUI
U TIOCTCUHTETUYECKH
(MPEeMUTOTUYECKUI ) TIEPUOTbI

uHTepdasa.

[TepeuncnsaTh NEPUOIbl KHU3HECHHOTO
IIUKJIa KJICTKU U XapaKTepHU30BaTh
MPOTEKAIOIINE B HUX POIECCHI
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uHTep(dasbl.

JdeMoHcTpauuu

Tabauywl u cxemol.: «KN3HSHHBIN ITUKIT
KIIETKH», «K MHTO3»

8.2

MatpuuHblii CHHTE3
JTHK. Xpomocombl

Marpnunsii cunres JTHK —
permkanus. [I[puHIUITBI perunKanum
JIHK: xoMIuieMeHTapHOCT®,
MOJYKOHCEPBATUBHBIA CUHTE3,
AHTUIAPAIIIETBHOCTh. MeXaHnu3Mm
pemmkanuu [JHK. XpoMocomsbl.
Ctpoenue xpomocoMm. Teromepsl

U TesioMepasa. XpoMOCOMHBIN HaOOp
KJIETKW — KapUOTHUIL. [[UTIIIOMTHBII

¥ TaIJIOUTHBIN HA0OPBI XPOMOCOM.
I'omonornyneie xpomocomsl. [1ooBbIE
XPOMOCOMBI.

JemMoHcTpanun

Tabruywl u cxemol: «KU3HEHHBIN UK
KIIETKH», « CTPOEHHUE XPOMOCOM»,
«Permnukarnust JIHK».

Oo6opyaoBaHue: CBETOBOW MUKPOCKOIT;
MUKpoImpenaparbl: «KMUTO3 B KIIeTKax
KOpEIIKa JIYKay.

JlaboparopHnasi paGora

«3yueHne XpoMOCOM Ha FOTOBBIX
MHKpoOmpenapaTax»

PackpbiBaTh cojiepKaHue TEPMUHOB

Y TIOHATHUM: pEeTUTMKALINS
(pemyrMKanus), KOMIUIEMEHTAPHOCTb,
aHTUTIAPALIETIBHOCTb,
JTHK-nonumepasa, renomepa,
pEIUTMKAIMOHHAs BUJIKA, XpOMOCOMA,
XPOMOCOMHBIN HabOp, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHUIbL, IEHTPOMEDPA,
KapUOTHII, TAIVIONIHBIN U TUTIIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, MIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHHE XPOMOCOM,
KapUOTUIIOB OPTaHU3MOB.
[lepeyncsiTh MPUHIUITBI PEIUTMKAIIUN
JIHK u naBath UM coaepxaTelbHyIo
XapaKTEPUCTHKY.

OnuckIBaTh MEXAHU3M PEIUTUKAIIIT
JIHK.

CxemaTHdecku n300paxaTh CTPOSCHUE
MeTada3zHOU XPOMOCOMBI.

PaznuuaTte XpomMocoMbI

Ha MHUKponpenaparax

u MuUKpodoTorpadusx

65




®denepanbHas padbouas nporpamMma | buomorns. 10—11 kmaccsl (yriayOJeHHBIH YpOBECHB)

8.3 | JleneHue KICTKH — Jlenenue knetku — muto3. Ctaguu PackpbiBaTh cofiep:kaHe TEPMUHOB
MHTO3 MHTO3a ¥ IPOUCXOMSIINE B HUX U MIOHSITUI: MUTO3, Tpodaza, metadasa,
npoueccel. Tunsl mutosa. Kapuokunes | anadasa, Tenodasa, kapuoKMHes,
Y IMTOKHHE3. bronoruueckoe OATOKHUHE3, BCPCTCHO ACITICHNAA,
3HAYEHHE MUTO3A. MeTadazHas IIacTUHKa, 00po3a
JeMoHcTpanun JICJICHUSL.
Tabauywl u cxemor: «Ku3HeHHbld UK | [lepedncisaTs mocnea0BaTeIbHOCTh
KJIETKN», « CTPOCHUE XPOMOCOMY, CTaJui MUTO3a U ONKUCHIBAThH
«Pemnmukanusa JIHK», «Mwuto3». MPOUCXOIAIINE HA HUX MPOLECCHI.
O0opynoBanue: cBeToBO Mukpockomn; | CpaBHUBAaTH 0COOCHHOCTH TPOTEKAHUS
MUKpoIpenaparsl: «KMUTO3 B KJIETKaX | MUTO3a B PACTUTEIbHBIX U JKUBOTHBIX
KOpEILKa JIyKay. KJICTKAX.
Jlaboparopnasi paGora OOBACHATD OUOJOTUYECKUI CMBICTT
«Habmonenne MuTo3a B KJIETKax MHUTO3A.
KOHYMKa KOpPEIKa JIyKa (Ha TOTOBBIX Paznuyars craguu MuTo3a
MUKpOIpenaparax)» Ha MHUKponpenaparax
u Mukpodororpadusix
8.4 | Perymsmus Perynsiusa MUTOTUYECKOTO LKA PackpsIBaTh coziepkaHue TEPMUHOB

ZKHN3HCHHOT'O NUKJIa
KJICTOK

kieTku. [Iporpammupyemas kieTouHas
ru0esb — aronTo3.

Knerounoe siapo, XxpoMOCOMBI,
byHKIIMOHATBHAS TEHOMUKA.
JdemoHcTpanuu

Tabnuywl u cxemwi: «KU3HESHHBIN KT
KJIETKN», «CTpOEHUE XPOMOCOMY,
«Pemnmukamus JIHK», «Muto3»

Y MIOHATHIA: anonTOo3, Mposiudepanus,
g dhepeHIpPOBKa.
XapakTepu30BaTh PETYISALHIO
MUTOTHYECKOTO IUKJIA KIIETKH.
OOBSICHATH OMOJIOTUYECKUIN CMBICTT
3aIPOrpaMMHUPOBAHHON KJIETOYHOM
rubeny — arnonTo3a.

VY cranaBnmMBaTh B3aUMOCBSI3b MEXTY
rOMEOCTa30M KJIETOK U UX THOEIbIO

HToro yacos 1o teme
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9 | Tema «CTPOEHHUE U ®YHKIUU OPI'AHU3MOB»
9.1 | Opranusm Kak equHOE 1 buonornueckoe paznooOpaszue PackpbiBaTh cosiep>kaHre TEPMUHOB
1enoe opranu3moB. OJHOKJIETOUHBIE, Y TIOHATUH: OPraHu3M, OpraH,

KOJOHHAJIbHBIC, MHOTOKJICTOUYHBIC
OpPraHU3MBl.

Oco0eHHOCTH CTPOCHUS

1 ’KU3HEACATCIbHOCTH OTHOKJIETOUYHBIX
oprann3MoB. bakrepun, apxen,
OJIHOKJIETOYHBIE TPUOBI,
OJHOKJIETOYHBIE BOJAOPOCIIH, IPYTUE
npoTUcThl. KojoHManbHbIe OpraHUu3MBI.
B3anMocBs13b yacTeil MHOTOKJIETOYHOTO
opranusma. TKaHU, OpraHbl U CUCTEMBbI
opradHoB. Opranusm Kak €JIMHOE 11€JI0€.
I'omeocTtas.

JleMoHcTpanun

Tabauyst u cxemvt: «OTHOKIETOUHBIS
BOJIOPOCHN», « MHOTOKIIETOYHBIE
BOJIOpOCINY, «bakTepuny,
«IIpocreiimmey, «Opranbl IBETKOBBIX
pactenuin», «CucTemMbl OpraHoB
ITO3BOHOYHBIX JKMBOTHBIX),
«BHyTpeHHEe CTPOEHNE HACEKOMBIX).
OobopynoBanue: CBETOBOM
MUKPOCKOTI; MUKPOIIPENAPAThI
OJHOKJIETOYHBIX OPraHU3MOB; )KUBbIE
AK3E€MILIAPbl KOMHATHBIX PACTEHU;

OpraHeuibl, CHCTEMAa OPraHOB, aIlapar,
(yHKIIMOHAJIbHAS CUCTEMA, TOMEOCTA3.
IlepeuncaaTs CTPyKTypHO-
(yHKUIHOHAJIbHBIE YAaCTH
OJIHOKJIECTOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKAHEBBIX
OpPraHHU3MOB.

XapakTepu3oBaTb 0COOCHHOCTU
CTPOCHMS U )KU3HEIEATEIBHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX

Y MHOTOTKAHEBBIX OPraHU3MOB.
CpaBHUBaTh MEXKy COOOM
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE © MHOTOTKaHEBBIE
OpPraHU3MBI
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repObapun pacTeHUl pa3HbIX
OTJICIIOB; BIAYKHBIC MTPETIapaThl
KUBOTHBIX

9.2 | Tkanu pacTeHUit Tkanu pactennil. Tunsl pacTUTeNnbHbIX | PackpeiBath conepkaHue TEPMUHOB
TKaHel: 0Opa3oBaTesbHasl, MOKPOBHASA, | M TIOHATUMN: TKaHb, SMTUICPMUC, TPOOKa,
MPOBOISIIAsL, OCHOBHAS, KOpKa, JIy0, IpeBeCrHa, APEBECUHHbIC
Mexannueckas. OCoOOeHHOCTU BOJIOKHA, JTyOsTHbIE BOJIOKHA, COCY/IbI,
CTpoeHuUs, QYHKIIMI U pacroI0KEHUS KaMEHUCTHIE KJIETKH.
TKAaHEW B OpraHax pacTCHUM. XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
JdeMoHcTpaumnu TKaHeW: oOpa3oBaTeibHas, TOKPOBHASI,
Tabnuywl u cxemol: «TKaHU pacTEeHUI», | IPOBOJINAS, OCHOBHAS, MEXaHHUCCKAS;
«Oprasbl IBETKOBBIX PACTEHUI, MEePEUYUCIIATh OCOOCHHOCTH UX CTPOCHUS
«KopneBsie cuctembn», «CTpoeHue Y BBITIOJTHSIEMbIC (PYHKIIUU
cTebis», «CTpoeHue JTMCTOBOU
ITACTUHKWY.
Oo6opynoBaHue: )KMBbIC YK3EMILTSPBI
KOMHATHBIX PACTEHUN; CBETOBOU
MHKPOCKOIT; MUKPOIIPEIApAThl TKAHEH.
JlabopaTtopHnasi padora
«M3yyeHne TkaHen pacTEHUIN»

9.3 | TkaHU KUBOTHBIX TkaHU )KMBOTHBIX U YEJIOBEKA. PackpeiBath conepkaHue TEpPMUHOB

M YEJI0BEKa Tumel )KUBOTHBIX TKAHEH: Y MIOHATHUM: SMUTEINN, CEKPET,

AMUTENUATbHAS, COSTUHUTEIbHAS,
MblllIeyHas1, HepBHas. OCOOEHHOCTH
CTpoeHUs, GYHKIIUN U PACTIOIOKCHHS
TKaHEW B OpraHax >KMBOTHBIX

U YeJIOBEKA.

MBIIIICYHbIE BOJIOKHA, HEHPOH,
HEUPOTJIHS.

XapakTepru30BaTh TKAHU JKUBOTHBIX

Y YEJIOBEKA: YUTENNAIbHAS,
COEMHUTEIIbHAS, MBIIIIEYHAsI, HEPBHAS;
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JeMoHcTpanun

Tabnuyol u cxemot: «TkaHH
KUBOTHBIX», «CKEJIET YeJIOBEKa,
«lTumeBapuTenbHas cucTtemMa,
«KpoBeHocHas cucremay,
«/lpixarenpHas cucremar, «HepBHas
cucteMay, «Koxa», «MplllieuHas
CUCTEMAY.

OobopynoBanue: CBETOBOM MUKPOCKOITL;
MHUKpPOIpENapaThl TKAHEH.
JlabopaTropnasi paGora

«3ydyeHre TKaHEN KUBOTHBIX

MEPpCHUCIIATD O0COOCHHOCTH UX CTPOCHUA
U BBITIOJIHACMBIC q)YHKHHH

9.4

Opransbl. CucteMbl
OpraHoB

Opransbl. BereratuBHbie

Y TeHEepaTUBHbBIE OPraHbl PACTCHUM.
OpraHbl 1 CUCTEMBI OpPTaHOB
KUBOTHBIX U 4esioBeKa. OyHKIIMU
OpPraHoB U CHUCTEM OPTaHOB.
JdemoHcTpauuu

Tabauywl u cxemol: «Opranbl
IIBETKOBBIX pacTeHui», «KopHeBbie
cucteMbl», «CTpoeHue cTeds»,
«CTtpoeHue TMCTOBOM TIJIACTUHKN,
«CKeJIeT 4eJIoBeKay,
«IIuieBapuTenbHas CUCTEMAY,
«KpoBeHocHas cucremay,
«/pIxarenbHas cuctemay,
«BpinenurensHas cucreMay, «HepBHast

PackpeiBath copepkaHue TEPMUHOB

U TIOHSATUM: OpraH, KOpeHb, MOOET,
IIBETOK, IIJIO, CEMSs, TI0JIOBBIC JKEJIe3hI,
MOJIOBBIE MPOTOKH, KOMYJIATUBHbBIC
OpraHbl, CUCTEMbI OPTaHOB.
XapaxkTepru30BaTh BET€TaTUBHBIC

Y TCHEpPATUBHBIC OPTraHbl PACTEHUH,
COMATHUYECKHUE U PETYJISITOPHBIE OPTaHbl
’KUBOTHBIX; TIEPEUUCIISITH OCOOCHHOCTH
WX CTPOCHUS U BBITIOJIHSIEMbIE (DYHKIIUH.
VYcraHnaBauMBaTh B3aMMOCBSA3U MEKIY
CTPOCHHEM OPTraHOB U UX (DYHKIUSIMHU.
Paznuyath BUIbI TKAHEW, OPTaHbI

Y CUCTEMBI OPTraHOB, B TOM YHCJIE
YEJI0BEKa, HA MUKpOIIpenaparax,
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cucrtema», « JHJOKPUHHASI CUCTEMAY.
OobOopynoBaHue: KUBBIC SK3EMIUISIPBI
KOMHATHBIX pacTEeHUI; repOapuu
pacTEeHH pa3HbIX OTAEJIOB; CKEJIEThI
MIO3BOHOYHBIX; KOJUICKIIUH
0€CI03BOHOYHBIX JKUBOTHBIX; BIIayKHBIE
npenaparhl )KUBOTHBIX, CKEJIET
YEJIOBEKa.

JlabopaTropHnasi padora «13yueHue
OpPraHoB IIBETKOBOT'O PACTEHUS

BJIOKHBIX Mperaparax, repoapusx
u MuKpodoTorpadusx, Tabaumax,
MOJIEIISAX U MYJISDKAX

9.5

Ornopa tena
OpPraHMu3MOB

Omnopa tena oprann3zMoB. Kapkac
pactenuil. CKeneTsbl OTHOKIETOYHBIX
Y MHOTOKJIETOYHBIX )KUBOTHBIX.
Hapy»XHbIi1 1 BHYTPEHHUN CKENET.
CrtpoeHne U TUTIBI COETNHEHHS KOCTEM.
JdemoHcTpauuu

Tabnuywl u cxemvl: «CTpoeHUE
ctebs», «CTpoeHue TMCTOBOM
IUTACTUHKN», « CKEJET YeI0BEKay.
ObOopynoBaHme: CKEIEThHI
NI03BOHOYHBIX; BJIAXKHBIE PENapaThl
KUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBHHBI MOJTFOCKOB; KOJIJIEKIIUH
HACEKOMBIX, UTJTIOKOKUX

PackpbiBaTh cosiep>kaHre TEPMUHOB

Y TIOHSITHI: OTIOPHBIE CUCTEMBI,
000JI0YKHU KJIETKH, (GPUOPHUILIBI, KapKac,
Hapy>KHBIM CKeJET (XUTUHOBBII
MOKPOB), TUAPOCTATUUECKUI CKEJIET,
BHYTPEHHMH CKEJIET, KOCTH (JUIMHHBIE,
KOPOTKHE, MIIOCKUE), COETUHEHUS
KOCTEM, HEMOIBH>KHbIE (ILIBBI),
IIOJIYIIO/IBV>KHBIE, TIOJIBUKHBIE
(cycraBbl), OTIENbI CKeNeTa
MTO3BOHOYHBIX )KUBOTHBIX: YEPETI,
0CeBOM ckeleT (M03BOHOYHUK, IpyIHas
KJIETKA, XOpJa), 0sica KOHEYHOCTEMH,
CBOOO/ITHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOEHHUE U TUIIbI
COCIMHEHHUS KOCTEM.
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VYcTaHaBnuBaTh B3aUMOCBSA3H MEKIY
CTPOEHUEM OTIOPHBIX CUCTEM U UX
(GYHKIIUSIMU B OpTaHU3ME.

CpaBHHBaTh CTPOEHHUE OMTOPHBIX CUCTEM
pPacTEeHUN U JKUBOTHBIX

9.6

JBrmxeHne
OpraHn3MOB

JIBr>KEeHME OpraHn3MOB. [[BHKeHne
OJIHOKJIETOYHBIX OPTaHU3MOB:
amMe00HTHOE, )KYTUKOBOE, PECHUYHOE.
JIBUKEHNE MHOTOKJIETOYHBIX
pacTeHui: TPONU3MBbI U HACTHUH.
JIBUKE€HNE MHOTOKJIETOYHBIX
JKUBOTHBIX U YEJIOBEKA: MBIIICYHAs
cuctema. Pedrexc. CkeneTHbIE MBIIIILIBI
U uX padora.

JdemoHcTpauuu

Tabauyst u cxemot: «OTHOKICTOUHEIC
Bonopocin», «[Ipocrenmme,
«CTpoeHue MBIIIIBD, «MbllIeuHas
CUCTEMa»

PackpriBaTh copepkaHue TEPMUHOB
Y TIOHSITUM: IBUKEHUE, IBUTATEIHHBIC
OpTaHeJUTbI, TBIKEHUE TTPOCTEUIITNX
(amebounHOE, KTYTUKOBOE,
PECHUYHOE), IBIKEHUE PACTECHUI
(Tpomnu3Mbl, HACTUH ), MBIIIICYHBIC
CUCTEMBI (COKpATUTEIIbHBIC
BOJIOKOHIIA, KOKHO-MYCKYJIbHBIN
MEIIIOK, CKeJIETHAsI MyCKYyJaTypa),
CKeJIeTHasI MBITIIa (MBIIIICYHOE
BOJIOKHO, MUO(UOpUILIA), BHICIINE
JIBUTATEIILHBIC IIEHTPBI, pa00Ta MBIIIII]
(nBUTaTeNbHAsL, COMATUYECKAs),
MBIIIEYHOE YTOMJICHHE.
XapakTepru30BaTh BUIbI JBUKEHUS
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpPTraHU3MOB.

OnuceIBaTh CKEJIETHBIE MBITIIIBI U KX
pabory.

YcTaHaBnmMBaTh B3aMMOCBS3b

MEXy CTPOCHUEM OMIOPHBIX CUCTEM
U JIBUKEHUSIMUA OPTaHU3MOB
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9.7 | Ilutanue opraHU3MOB [Iutanue opranusmos. [lornomenue PackpsIBaTh coep:xanue TEPMUHOB
BO/JIbI, YIJIEKHCIJIOTO ras3a Y [IOHSTUN: TMTAaHUE, [TUILIEBAPEHNUE,
Y MUHEPAJIbHBIX BEIIECTB PACTCHUSAMH. | [UIIEBAPUTEIbHBIE BAKYOJIN, KUILIEUHAsS
[IuTaHue )KUBOTHBIX. MOJIOCTh, MUIIIEBAPUTEIbHAS TPYOKa,
BHYTpHUII0JIOCTHOE ¥ BHYTPUKIIETOYHOE | TIUIIICBAPUTEIIBHBIN TPAKT,
nuiesapenue. [lutanne I03BOHOYHBIX | MUIICBAPUTEIILHBIC KETIE3HI,
AKUBOTHBIX. OTHENBI MUIEBAPUTEIBLHBIE COKH.
[UILIEBAPUTEIIBHOI'O TPAKTA. XapakTepHu30BaTh MUTAHUE KUBOTHBIX;
[utieBapuTEIBHBIC KETE3BI. BHYTPHIIOJIOCTHOC M BHYTPHUKIIETOYHOC
IuimeBapuTenbHast CHCTEMA YCTIOBEKA. | rUIeBapeHHe.
JeMoHCTpaLMH Paznuuate Ha H306pa>KeHH;IX (cxeMaX,
Tabauyer u cxembl: Ta0IuIAax, MyJIsKaxX) OTIAEIbI
«Ku1eunomnonocTHeIeY, NUIEBAPUTENILHOTO TPAKTa
«IInmeBapurenbHas cucteMay, «CXeMa | p MUILEBAPUTENBHYIO CUCTEMY
IIATAHUSA PACTCHUIY. YEJI0BEKA.
OO0opynoBaHme: )XMBBIE DK3EMIULIPBl | Y CTaHABIMBATH B3aUMOCBSI3H MEKTY
KOMHATHBIX pPacTeHUI; 000pyJOBaHUE | CTPOCHUEM OPraHOB IMHIICBAPCHHUS
JUI IEMOHCTPALIMU IIOYBEHHOTO
Y BO3AYIIHOTO IMUTAaHUsI PACTEHUH,
pacHieruieHns KpaxMaja 1 OeIKOB
o1 IeUCTBHEM (PePMEHTOB

9.8 | /lprxaHme opraHu3MoB JIpIxaHnue opranu3MoB. [[pixanue PackpriBaTh conepkaHue TEpMUHOB

pacTeHuu. /pIxaHue )KUBOTHBIX.
Huddy3us ra3oB uepe3 MOBEPXHOCTh
KieTku. Ko)KHOE JIbIXaHue.
JlpIxatenbHas moBepXHOCTh. XKabepHoe
U JIETOYHOE AbIXxaHue. [[pixanue

U TIOHATH: nbIxanue, nuddysus,
KO)KHOE JIbIXaHHE, OPTaHbI JIBIXaHUS,
IbIXaTeIbHbIE IBMKEHUS, JbIXaTeIbHBIN
IIEHT, JISTOYHBIE 00BEMBI, JKU3HECHHAS
€MKOCTb JIETKHUX.
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MMO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE YCII0)KHEHUE CTPOCHHUS
JIETKUX TTO3BOHOYHBIX JKUBOTHBIX.
JIpIxateapHasi CUCTEMA YEJIOBEKA.
MexaHun3M BEHTUJISALNY JETKUX Y ITHUIL
U MJIEKONIUTaromuX. Perynsmus
nbIXaHus. JlpIxareabHble 00bEMBI.
JdemoHcTpauuu

Tabnuysl u cxemvl: «JIpIxaTeIbHas
CUCTEMAY.

Oo6opynoBanue: 000py10BaHKE

JUISl AEMOHCTpAIMU ONBITOB

10 U3MEPEHUIO )KU3ZHEHHON EMKOCTH
JIETKUX, MEXaHU3Ma JIbIXaTeIbHbBIX
JIBHOKCHUN

XapakTepru30BaTh AbIXaHUE PACTCHUM;
JBIXaHUE )KUBOTHBIX M YETIOBEKA.
OnuceIBaTh 3BOJIIOIIMOHHOE
YCII0)KHEHHUE CTPOCHHUSI JIETKUX
MO3BOHOYHBIX KUBOTHBIX.

Pasnuyarh Ha n300pakeHUsX (cxeMax,
TabIuIax, MyJIsbKaXxX) JbIXaTeIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHIISIIHH
JIETKUX Y ITUI] U MJIICKOTTUTAIOIIHX.
YcranaBnmMBaTh B3aUMOCBS3U MEXKTY
CTPOEHHEM OPTaHOB JbIXaHUS U UX
GyHKIHSIME B OpraHU3Me

9.9

TpancnopT BeecTB
Yy OPTaHU3MOB

TpaHCOPT BEIECTB Y OPraHU3MOB.
TpaHCHOPTHBIE CUCTEMBI PACTEHUM.
TpaHcnopT BEUIECTB Y KUBOTHBIX.
KpoBeHoCHas cucrteMa u ee oprassl.
KpoBeHocHas cuctema mo3BOHOYHBIX
YKUBOTHBIX U 4yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru kpoBooOpaieHus.
DBOJIIOLIMOHHBIE YCII0)KHEHUS
CTPOEHHS KPOBEHOCHOM CUCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX.

PaboTa cepata u ee perymsiusi.

PackpriBaTh conepkaHue TEPMUHOB
Y TIOHATHI: TPAHCIIOPT BEIIECTB,
TPAHCIOPT Y pacTEHUM, KPOBEHOCHAs!
CUCTEMa XHUBOTHBIX, KPOBb, IJIa3Ma,
(hopMEeHHBIE JIEMEHTHI,
KpOBOOOpallleHue, Kpyru
KpOBOOOpAIeHUSs, CePACUHBIA UK,
muMdooOpanienue, mumda,
TuMpaTUIECKUE COCY/IbI,
TuMQaTAIecKe y3Ibl, BHYTPEHHSIS
cpella opraHusma.

XapakTepHu30BaTh TPAHCIIOPT BEILECTB
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JeMoHcTpanun

Tabauyvt u cxemvi: «Opradbl
LBETKOBBIX pacTeHui», «KopHepbie
cucteMbl», «CTpoeHue cTedsy,
«CTtpoeHue TUCTOBOM TIJIACTUHKN,
«KpoBeHocHas cucremay,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
’KUBOTHBIX)

y pacTeHU U OECITIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.

Pasznuyarh Ha n300pakeHUsX (cxeMax,
TabnuIax, MyJIsbKax) KPOBEHOCHYIO

1 JTMM(PATHIECKYIO CUCTEMY YeIOBEKa.
YcTaHaBnMBaTh B3aMMOCBSI3H

MEXIy CTPOCHHEM OPTaHOB
KpOBOOOpAIIeHHS U UX QYHKIHSIMU

B OpraHu3me

9.10

Brinenenue
Yy OpraHU3MOB

Brinenenue y oprann3mos. Beiienenue
y pacTeHui. Bolesenue y ;KUBOTHBIX.
CokparurenbHblie BakyoJu. Opranbl
BbIJEIeHUA. PUIbTpalus, CeKpeuus u
o0paTHOE BCcachIBaHUE KaK MEXaHU3MBbI
paboThI OpraHoB BbieaeHUs. CBs3b
MTOJIOCTH TEJIa C KPOBEHOCHOM

Y BBIJICTTUTEIIbHOM CUCTEMAMH.
Brinenenne y mo3BOHOYHBIX )KMBOTHBIX
u yenoBeka. [Touku. Ctpoenue

U QYHKIMOHUPOBAaHKUE HEe(PpOHAa.
OObpazoBaHue MOYH Yy YeJIOBEKa.
JdemoHcTpauuu

Tabnuywl u cxemovl: «BeiaeauTenbHas
CUCTEMA»

PackpriBaTh copepkaHue TEPMUHOB

Y TIOHSTHI: BbIICJICHUE, TYTTaIlUs,
JIMCTONAJ, COKPATUTEIIbHBIE BAKYOJIH,
W3BHUTHIC KaHAIIBIIBI, 3BE319aThIC
KJIETKH, BBIICTTUTENbHBIE TPYOOUKH,
MaJIBITUTUEBBI COCY/IBI, TOUKH,
MOYETOYHUK, MOYEBOH MTy3BIPb,
He(dpoH, MoYa.

XapakTepu3oBaTh IPOLECC BbICICHUS
Yy PaCTEHUH U )KUBOTHBIX.

Paznnuath Ha U300pakeHUAX (CXeMax,
TabNHIax, MyJsKax) BbIICIUTEILHYIO
CUCTEMY YEJIOBEKA.

OnuceiBath MEXaHU3M
byHKIIMOHNpOBaHUs He(hpoHa; MmporLecc
oOpa3oBaHUsI MOYH.
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VY cTaHaBIMBaTh B3aUMOCBSI3H MEKY
CTPOEHHEM OPTaHOB BBIJICTICHUSI U UX
(YyHKUHSIMU B OpraHU3Me

9.11

3amura y opranu3mMoB

3ammuTa y OpraHu3MoB. 3alura
y OJTHOKJICTOYHBIX OPTraHU3MOB.
Cnopsl OakTepHii M HUCTHI
IpoCcTeNIMX. 3ammra y

MHOTOKJIETOYHBIX pacTeHui. KyTukyna.

CpencTBa NacCUBHOM M XUMUYECKOMN
3amuThl. OUTOHIIUIBIL.

3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
IPOU3BOAHBIC. 3alIUTa OpraHu3Ma

ot 6one3Hneil. UMMyHHas cuctema
yenoBeka. KiieTouHsblil 1 ryMOpaibHBbIi
VMMYHUTET. BpoKaeHHbBIN

U IPUOOPETEHHBIN criennpuuecKuit
UMMYHHTET. Teopus KIOHAIbHO-
cesnektTuBHOro uMmyHureta (I1. Dpnux,
®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB.
Ponb BpOKI€HHOTO UMMYHUTETA

B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUI.
JdemoHcTpauuu

Tabauyvl u cxemvl: «Koxan,
«UmmynuteT», «CTpoeHue cteds,
«CTpoeHue JTMCTOBOM MIIACTUHKNY

PackpbIBaTh cosiep:kaHue TEPMUHOB

Y IIOHSITUM: Karcya, 3HA0CIOpa, LIUCTA,
KyTHKYJIa, CPEJCTBA IACCUBHOMN
3alUThI, CPEJICTBA XUMHUECKON
3aIUThI, KO>KHBIE TIOKPOBBHI,
UMMYHUTET, IMMYyHHAsI CUCTEMA,
aHTUI'€H, AHTUTEJO.
XapakTepu3oBaTh BUbI 3AIUTHI

Y OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpPTaHU3MOB.

OnuceIBaTh CTPOCHUE KOKHBIX
MOKPOBOB M MX MPOU3BOIAHBIX.
Pasznuyarh Ha n300pakeHUsX (cxemax,
TabNMIaX, MyJIsSKax) OpraHbl
MMMYHHOH CHCTEMBI YEJIOBEKA.
YcTraHaBiaMBaTh B3aUMOCBSI3H MEXKITY
CTPOCHHEM OPTaHOB 3AIUTHI U UX
GyHKIHUSIME B OpTraHU3Me
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9.12

Pazppaxumocts
U PETyIIsIus
y OPTaHU3MOB

PaznpaxxumocTs u perymsanus

y Opranu3MoB. Pa3ipaxxuMocTb

Y OAHOKJIETOYHBIX OPTAaHU3MOB.
Takcucsl. PazapaxumMocTh U peryssinus
y pacteHuii. PocToBbIE BelllecTBa U UX
3HAYCHHE.

Hepshas cuctema u pepiiekropHas
perynsuus y ;kuBoTHbIX. HepBHast
CHCTEMA U €€ OTIEIbI. DBOJIOLIUOHHOE
YCHOKHEHUE CTPOECHUS HEPBHOU
CUCTEMBI Y )KUBOTHBIX. OTEIBI
TOJIOBHOTO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Pediekc u pednexropHas
nyra. be3yCcioBHbBIE U YCIOBHBIE
pedIeKchl.

I'ymopanbHas perymsanus

Y SHJOKPUHHAS CUCTEMA )KUBOTHBIX

1 desoBeka. JKenesbl 3HIT0KPpUHHON
CHUCTEMBI U UX TOPMOHBI. JleiicTBHE
rOpMOHOB. B3auMOCBsI3b HEpBHOU

Y DHJIOKPUHHOM cucteM. ['unoranamo-
runodu3apHasi CUCTEMa.
JdemoHcTpanuu

Ilopmpem: N. 11. I1aBnos.

Tabauywl u cxemol: «CTpoeHUE TUIIPHI»,
«Ctpoenue mianapun», « BHyrpeHnee
CTPOEHUE J0KJIEBOTO YEPBS»,

PackpbiBaTh cosiep:kaHrne TEPMUHOB

Y TIOHATHI: pa3apakKuMOCTh,
peryisiuus, TAKCUChI, POCTOBBIE
BEIECTBA (AyKCHHBI), HEPBHAS CUCTEMA,
pedueKTopHast perysius, peduiekc,
peduekTopHas 1yra, NepeaHui MO3r,
IIPOMEKYTOUYHBINA MO3T, CPEAHUN MO3T,
MO3K€4OK, IPOJOITOBATHIN MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
ryMoOpaJIbHasi Peryisiiusi, TOPMOHBI,
SHIOKPUHHAS CUCTEMA, TUIIOTAJIaMO-
runousapHasi CUCTEMA.
XapaKkTepru30BaTh Pa3IpaKuMOCThb

Y OJTHOKJIETOYHBIX OPraHU3MOB

U peQIIEKTOPHYIO PETYJIISIHUIO

Y )KHBOTHBIX.

Pa3znuuatek Ha n300pakeHusX (cxemax,
TabnuIax, MyJsbKax ) HEpBHYIO CHCTEMY
U €€ OTJEJbl; OT/AEJIbI TOJIOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX.

OnuceIBaTh TyMOPaIbHYIO PETYJISLUIO
Y )KHBOTHBIX.

PaznuuaTh Ha M300pakeHUsX (cxemax,
TabNuIaX, MyJISKax ) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKa.
Ha3ssiBaTh jxene3bl S3HAOKPUHHOU
CUCTEMBI YeJIOBEKAa U BbIpaOaThIBaeMble
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«HepBHas cuctema prid», «HepBHas
cUCTeMa JIATYIIKW», «HepBHas cucrema
MpecMBbIKaromuxcs», «HepBHas
cucreMa ntuy, «HepBHas cucrema
MJIEKONTUTAOMNX», «HepBHas cuctema
YeJI0BEKa», « DHIOKPUHHAS CUCTEMA,
«Peduekcy.

ObOopynoBanue: MOAEIH TOJIOBHOTO
MO3ra pa3JINYHbIX JKUBOTHBIX

VMU TOPMOHBI.
OnuceIBaTh 1€HCTBHE TOPMOHOB.
VYcTaHaBiIMBaTh B3aUMOCBSA3H MEXKIY
CTPOEHUEM OPraHOB HEPBHOMU

Y OHJIOKPUHHOW CUCTEM U UX
(YHKIUSMU B OPTaHU3ME.
XapakTepru30BaTh dBOJIIOLMOHHOE
YCIIO)KHEHUE CTPOCHUS HEPBHOM
CUCTEMBI Y )KUBOTHBIX

WToro yacos 1o teme 17
10 | Tema «PASMHO>XEHUE U PASBUTUE OPI'"AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 @opMBI pa3sMHOKEHHUSI OPraHU3MOB: PackpbIBaTh coaepkaHre TEPMUHOB
OpraHu3MOB Oecnofioe (BKJIIOYasi BEr€TaTUBHOE) Y TIOHATHN: PA3MHOKEHUE, IPOCTOE

U 11oJ10Bo€e. Buipl Oecrioioro
Pa3MHOKEHUS: TOUYKOBAHUE,
cropyJsius, (pparmMeHTanus,
KJIOHUPOBAHHUE.

JdemoHcTpauuu

Tabnuywl u cxemvi: «BereraTuBHOE
pa3MHOKeHue», « TUumbl 6ecrnooro
pasMHOXKeHUs», «PazMHOKEeHNE
XJIAMHUIOMOHAB, «PazMHOKeHHNEe
IBIIICHBIY, «Pa3MHOKEHUE THAPHI)

JeJieHue, MOYKOBaHHE, CIOPYJIALu,
BEreTaTUBHOE Pa3MHOXKECHHE,
(dparmeHTanus, KJIOHUPOBAaHUE, TaMETHI,
cCriepMaTo30u/]l (CrepMHuil), sIHIEKIIeTKA,
3Ur0Ta, KOHBIOT AL

[lepeuncnarb 0COOEHHOCTH OECTIOIOro
Y TIOJIOBOTO Pa3MHOKEHHSI OPTaHU3MOB.
XapakTepu30oBaTh CyIHOCTb U (POPMBI
0ecrnoyoro pa3sMHOKEHHSI OPTraHU3MOB;
OuoornuecKoe 3HaueHue OecroIoro
Pa3MHOXKECHHUSL.

Pa3zmuats criopy kak
CHELUATU3UPOBAHHYIO KIIETKY,
npeaHa3HaueHHYIO 17151 OECTOI0ro
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Pa3MHOXEHUS, U CTIOPBI OAKTEPUH.
OOBACHATH MPEUMYIIIECTBA MTOJIOBOTO
Pa3MHOXEHUS HaJl OECTIOIBIM.
PackpbiBaTh poJib KIOHUPOBAHMUS

B CEJICKIIMH U CEJILCKOM XO0351CTBE

10.2

IlomoBoe
Pa3MHOXECHHE.
Meiios

[TomoBoe pazmuoxenue. [1omoBbie
KJIETKH, WU raMmeThl. Meios. Ctaguu
Meio3a. [loBenenne xpomocom

B meno3e. Kpoccunrosep.
buonoruueckuii CMpICI Meiio3a U
IIOJIOBOTO Tpolecca. Menos u ero
MECTO B JKU3HCHHOM ITHKJIC
OpPraHU3MOB.

JleMoHcTpanun

Tabnuywl u cxemol: «KMero3»,
«XPOMOCOMBI»

PackpeiBath copepkaHne TEpMUHOB

Y MIOHATHI: MEH03, OMBAJICHTEI,
KPOCCUHTOBEp, UHTEPKUHES,
HE3aBUCHUMOE PACIIPEICIICHUE;
KPOCCHHTOBED.

Pa3nuuate Ha M300pakeHUX (Cxemax,
TabauIax) U MUKpOIIperapaTax 3peiibie
MOJIOBBIE KJIETKU MJIEKOTTUTAOIINX

Y OpTaHbl PAa3MHOKEHHUS BBICIITUX
pacTeHuil.

PackpbIBaTh CyIIHOCTH M€H03a,
XapaKkTepU30BaTh €r0 OTACIIbHBIC
CTaJuHu.

Onpenenars MecTo Meiio3a

B JKM3HEHHBIX LIUKJIAX PA3TUYHbIX
OpPraHu3MOB.

OOBICHATH OMOJTOTUYECKUM CMBICIT
KPOCCUHI'OBEPA, OMKUCHIBATH €TO
MEXaHU3M.

CpaBHHMBATH MEHO3 C MUTO30M;
pa3yInyaTh OTAEIIbHBIE UX CTAAUN

Ha MHUKpOTIpenapaTax U u300paxeHusx
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(cxemax, TabauIax).
PackpbIBaTh SBOJIIOIIMOHHOC 3HAYCHHE
II0JIOBOTO Pa3MHOKEHHUSI OPTaHH3MOB

10.3 | 'ameTtorenes. [IpenzapospiiieBoe pa3BUTHE. PackpbiBaTh cojiepKaHue TEPMUHOB

OO6pazoBanue I'ameTorenes y ;xuBoTHbIX. [l0oT0BBIE U TIOHSATHI: TAMETOT€HE3,
Y Pa3BUTHE MOJIOBBIX xene3bl. OOpa3oBaHNE U Pa3BUTHE CIIEpMaTOreHe3, 00TEHE3, CEMEHHUKH,
KIIETOK MOJIOBBIX KJIeTOK. CriepMaToreHes SAUYHUKH, CIIEPMATOTOHUH,
1 ooreHes. CTpoeHHE NOJIOBBIX KJIETOK. | CIIEPMATOIUTHI, CIIEPMATH/IBI,
Orm10/10TBOpEHUE ¥ IMOPUOHATBHOE CIIEpPMAaTO30U/Ibl, OOTOHUU, OOIUTHI,
pa3BUTHE KUBOTHBIX. CIOCOOBI MOJISIPHBIC TEJIbIIA, SIMIEKIIETKA,
OTUIOJIOTBOPEHUS: HAPYKHOE, aKkpocoma.
BHyTpeHHee. [lapTeHorenes. ITepeunciarh cTaaun raMeToreHesa
JeMoHcTpanun Y )KMBOTHBIX.
Tabnauywvt u cxemvi: «I"'aMeTOTEHE3Y, OnuceIBaTh MPOIIECC TAMETOTCHE3a
«CTpoeHue TUIEKIETKI Y €ro NePHO/JIbl, CTPOCHHE MOJIOBBIX
U CIIEpPMATO30U/1a». KJICTOK.
OobopynoBanue: cBeToBOM MUKpockorr;, | Paznuuate 0COOEHHOCTH
MUKPOIIPENAPATHI SAULEKIETOK U cCriepMaToreHe3a U 0oreHesa.
CIIEpPMaTO30MI0B. OnuceIBaTh MPOLIECCHl OCEMEHEHUS
JlaGoparopHnasi padora «3yuenue Y OIUIOAOTBOPEHUSI, PA3HBIE BAPUAHTHI
CTPOEHMUS MOJIOBBIX KJIETOK HAa TOTOBBIX | IAPTEHOI'€HE3a
MUKpOIpenaparax»»

10.4 | UamuBumyanpHOE NunuBuyansHOE pa3BUTHE PackpriBaTh conepxaHre TEpPMUHOB
pa3BUTHE OpraHu3MoB (OHTOTEHE3). Y MOHSITHI: OTUIOJOTBOPEHHUE, 3UTOTA,
OpPraHU3MOB — OMOpHOIOTHS — HAyKa O Pa3BUTUU 0J1acToMep, aKpOCOMHAs peaKIIus,
OHTOTEHE3 opraam3moB. Ctaauu sMOproreHesa MPOHYKJIEYC, MAPTEHOTECHE3,

YKUBOTHBIX (Ha MpUMeEpE JISTYIIKH).

sMOpHoreHes, apodieHue, 61acryna,
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Hpobnenue. Turnbl 1pobeHusl.
Ocob6enHocTy ApobIeHUs
MJIEKOITUTAIOIIUX . 3apO/IbIIIEBbIC
JUCTKU (racTpyssiius). 3aKiaaka
OpraHOB M TKaHEH U3 3apObIIIEBbIX
JMCTKOB. B3anmMHoOe BIusHUE YacTen
Pa3BUBAIOILETOCS 3apObIIIa
(aMOpHOHaNbHAS. MHIYKIIMS ). 3aKJIaaKa
IIaHa CTPOEHUS )KUBOTHOTO Kak
pe3yNbTaT UEPAPXUUECKUX
B3aUMOJICMCTBUY I'€HOB. BiusiHue

Ha YMOpPHUOHAIBHOE Pa3BUTHE
Pa3IMYHBIX (AaKTOPOB OKPY>KaAIOIIEH
Cpebl.

JdemoHcTpauuu

Ilopmpem: X. lllnemaH.

Tabnuywl u cxemol: «OCHOBHBIC CTAIUN
OHTOT'EHE3a».

Oobopynosanue: mojeinb «l{uki
Pa3BUTHS JISTYIIIKN)

MOpyJia, TacTpyJia, Heupya,
OpraHoreHes, SKTojiepMa, Me30Jiepma,
HHTOJIEpMa, 11EJIOM, HEpPBHAs TPYOKa,
X0opJa, KuiieuHas Tpyoka.
Onpenensatb SMOPUOHAIIBHBIN MTEPHO/T
pa3BUTHUS OpraHU3Ma U OMUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTHU
npobsieHust — 00pa3oBaHUe
OJTHOCJIOMHOTO 3apo/ibliia — OJ1acTyJIbl;
3aBHCHUMOCTH X0/1a ApOOJICHUS

OT KOJIMYECTBA JKEJTKA B AULIEKIIETKE;
racTpyJsIUIO U OPTaHOTEHE3.
OO0BsicHATH HTanbl JudPepeHIIUPOBKH
TKaHeil, 00pa30BaHus OPraHOB U CUCTEM
OpraHoB.

XapakTepru30BaTh PETYISLUIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEpMUHALINIO U SMOPHUOHAIBHYIO
WHAYKUUIO; TEHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OOO0CHOBBIBaTh BPEIHOE BO3/ICHCTBHE
Ta0avYHOTO JIbIMA U aJIKOTOJISA Ha XOJ
AMOPHUOHAIILHOTO

Y TIOCTAMOPUOHAIIHOTO Pa3BUTHS
OpraHu3Ma uyesoBeKa

10.5

Poct u passutne
KUBOTHBIX

Poct u pazBuTne )XKMBOTHBIX.
[TocTaMOpHOHATBEHBIN TIEPUOT.

PackpbIiBaTh copepxKaHue TEPMUHOB
Y MOHSATUI: OHTOI'€HE3,
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[IpsiMoe 1 HENpPSIMOE pa3BUTHE.
Pa3Butne ¢ metamopdozom

y 0eCI03BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. bronornyeckoe 3HaueHne
MPSAMOTO U HEMPSIMOTO Pa3BUTHS, UX
pacnpocTpaHeHue B pupoje. Tumsl
pocTa JKUBOTHBIX. PAKTOPHI PEryJIALAN
pocTa JXMBOTHBIX U yesnoBeka. Ctaguun
MOCTAMOPHUOHAIBHOTO Pa3BUTHS

y JKUBOTHBIX U 4yesioBeka. Ileproiel
OHTOreHe3a yenoBeka. CtapeHue

U CMEPTh KaK OMOJIOTUYECKUE
POLECCHI.

JdemoHcTpauuu

Tabauywvt u cxemot. «lIpsimoe

U HenpsiMoe pa3BuTHeE», «Pa3Butue
MaKCKoOro xyka», «PazButue capanumny,
«Pa3BuTHE IATYIIKI.

IIpakTHyeckas padora

«BpIsiBIEHUE TPU3HAKOB CXO/ICTBA
3apOJIbIIIeH TO3BOHOYHBIX KUBOTHBIX)

MOCTAMOPHOHAIBHOE PAa3BUTHE,
MeTamMopdo3, IMUMHKA, pOCT, CTApPEHUE,
CMEpTh.

XapakTepu30BaTh MOCTIMOPUOHATIBHBIN
NEPUOJ Pa3BUTHS OpPraHU3Ma U €ro
OCHOBHBIE ()OPMBI.

XapakTepu30BaTh MPSIMOE Pa3BUTHE

U €TO0 TMEePUOIBI.

N3naraTe conepkanne TeOpui
CTapeHUs! OPraHU3MOB.

OOBACHATD OMONOTUYECKHUIA CMBICT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasmHoxenune
Y pa3BUTHE PACTCHUU

Pa3zmHokeHue u pa3BuTre paCTEHUN.
I'amerodur u ciopodut. Meiios

B JKU3HEHHOM IIMKJIE PACTCHUM.
O06pazoBaHue Crop B Ipoliecce Meiio3a.
I'amerorenes y pacTeHum.
Onino10TBOpEHUE U Pa3BUTHE

PackpbIBaTh cofepkaHue TEPMUHOB
U TIOHATHUI: TameTodur, criopodur,
aHTEPUJINN, APXETOHHUH, 3apPOCTOK,
MEracrnopa, 3apOo/IbILIEBbII MEIIOK,
CUHEPIUbl, aHTUIIO/1bI, MUKPOCIIOPA,
MBUIBLEBOE 3€PHO, IBOMHOE
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pacTUTENBHBIX OPTAaHU3MOB. J[BOMHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX
pactenuit. OOpa3oBaHUE U pa3BUTUE
ceMeHM.MexaHu3Mbl peryJsnuu
OHTOT€HE3a Y PACTEHUU U ’KUBOTHBIX.
JeMoHcTpanun

Ilopmpem: C. T'. HaBamuH.
Tabnuywl u cxemol.: «JIBoitHOE
OIUIOJJOTBOPEHUE Y LIBETKOBBIX
pactennin», «CTpoeHne ceMsH
OJIHOJOJIBHBIX U JBYJOJBHBIX
pacteHuit», « Ku3HEHHbBINA [IUKII
MOPCKOM KaIyCThD», « KM3HEHHBIN
LUK MXa», « KU3HEHHBINA 1UKJI
NArOPOTHUKA, « KM3HEHHBIN HUKIT
COCHBD».

JlaGoparopnas padora

«CTpoeHue opraHoB pa3MHOXKEHUS
BBICIIUX PACTEHUI»

OILTOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOMii, Tepro/Ibl OHTOT€HE3a
LIBETKOBBIX PACTCHUM.
XapakTepu3oBaTb 0COOCHHOCTH
0€ecI10JI0r0 ¥ OJI0BOTO PA3MHOKEHHUS
LIBETKOBBIX PACTCHUIA.

Bb1aensaTe 0cOOEHHOCTH MPOTEKAHUS
raMeTOreHe3a y IBETKOBBIX PACTEHUH.
OrnuceIBaTh IPOLIECC IBOMHOTO
OIUIOZIOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBICHITH €T0
MIPEUMYIIECTBA IO CPABHEHUIO

C OIUIOJJOTBOPEHUEM Y CIIOPOBBIX

Y TOJIOCEMEHHBIX

Ntoro yacoB o teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB)
11.1 | Ucropus ctanoBnenus | 1 HcTopust cTaHOBIEHUS U PA3BUTHS PackpsIBaTh copepkaHue TEPMUHOB

U Pa3BUTUSA T€HETUKU
KaK HayKd

TeHETUKH KaK Hayku. PaboTbl

I'. Menpgens, I'. ne ®pusa, T. Moprana.
Ponb oTeuecTBEHHBIX YUEHBIX

B Pa3BUTHH T€HETUKH. PaOOTHI

H.K. KomnsrioBa, H.J1. BaBunosa,

U TIOHSATUM: TEHETHKA, T'CH.
JleMOHCTpHpPOBAThH 3HAHUS UCTOPUH
BO3HMKHOBECHMS TCHETUKH.
XapakTepru30BaTh OCHOBHBIE TaIIbI
Pa3BUTHUS TEHETUKU KAK HAYKHU
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A.H. benosepckoro, I'.Jl. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdeMoHcTpauuu

Ilopmpemuwi: I'. MeHzenb,

I'. e ®pus, T. Mopran,

H. K. Koasno, H. 1. BaBuios,

A. H. benozepckuii, I'. 1. Kapneuenko,
IO. A. ®ununueHko,

H. B. Tumodees-PecoBckuii

11.2 | OCHOBHBIE TIOHSTHS U
CUMBOJIbI T€HETUKH

OcHOBHBIE TCHETUYECKHUE TTOHSITHS

1 CUMBOJIEIL. [ 'OMoOIOrHYHBIC
XPOMOCOMBI, aJIJICIbHBIC TEHBI,
aJbTepHATUBHBIC TPU3HAKH,
JTOMHUHAHTHBIN U PELIECCUBHBIN
MIpU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
yucTas JUHUS, TUOPUIbI, TEHOTHIIL,
dbenorur. OCHOBHBIC METO/IbI
TE€HETUKHU: THUOPHUI0JIOTUYECKUM,
UTOJIOTUYECKUH, MOJIEKYJIIPHO-
TeHETUYECKHUM.

JdemoHcTpanuu

Tabnuywvl: «MeToabI TCHETUKI,
«CXeMbl CKpEeIIUBaHUD.
JlaGopaTropnas padora
«JIpo3oduna kak 00bEKT TEHETHIECKUX
HCCJICJOBaHUI)

PackpeiBath copepkaHue TEpPMUHOB

Y OHATHUI: HACIEJICTBEHHOCTb,
HacJeI0BaHUE, U3MEHYHUBOCTb,
TE€HOTHI, (PEHOTHI, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEIBHBIC TeHbI (AJIJIIIN),
aJbTEpHATUBHBIE TPU3HAKH,
TOMO3HUTI0Ta, TETEPO3UTOTA,
JOMHUHAHTHBIN ITPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPUJIBI.
[Tonp30BaTHCSI TEHETUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIUKON

JUJTSL 3aITUCH CXEM CKPECIIMBAHUS

HToro yacos 1o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

12.1 | 3akoHOMEpHOCTH 2 MoHornbpuIHOE CKpEIIMBaHUE. PackpbiBaTh cojiepKaHue TEPMUHOB
HacJIeJOBaHUS [IepBoiit 3ak0H MeHaensa — 3aKOH Y TIOHSATHUI: MOHOTUOPHUIHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB MEPBOTO CKpeIllMBaHUE, YUCTOTA TaMeT,
MounorubpuaHoe nokosieHus. [IpaBuiio TOMUHUPOBaHUA. | JOMUHUPOBAHUE, PACIICTICHUE
CKpELIMBAHHE Bropoii 3akon Menzens — 3aKkoH MIPU3HAKOB.

paceIuIeHus IPU3HAKOB. OnuceiBath onbIThl ['. Menaens
[{utomornvyeckre OCHOBBI 10 U3YYECHUIO HACIECAOBAHUS OHOU
MOHOTHOPUAHOTO CKPEITUBAHMUSI. Mapbl IPU3HAKOB Yy TOPOXa MOCEBHOTO.
['mnoTe3a 4uCTOTHI TaMeT. [TpuBOIUTH POPMYIUPOBKHU MEPBOTO
JdemoHcTpauuu 1 BTOporo 3akoHoB ['. Menens (3akoHa
Ilopmpem: I'. MeHnenb. eauHOo00pa3usl THOPHUJIOB IIEPBOTO
Tabauywvt u cxemol.: «IlepBbIil 1 BTOPOM | MIOKOJIEHHUS], 3aKOH PACIIETIIIEHUS
3aKOHbI MeHens». MPU3HAKOB) U OOBIACHSITH HX
Oo0opyaoBanme: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUTSL AEMOHCTPALIMH 3aKOHOB CocTaBnsiTh CXeMbl MOHOTUOPHUIHOTO
eAMHO00pa3usi THOPHUIOB TIEPBOTO CKpEILMBAHUS U PeIIaTh TEHETUYECKUE
TIOKOJICHHUS M PACIICIIEHHUS IPU3HAKOB; | 3aJa4d HAa MOHOTUOPHIHOE

CBETOBOM MUKPOCKOII, MUKPOIIpEINapar: | CKpCIIMBaHUE

«JIpo3odumay.

IIpakTuyeckasi padora «3yuenne

PE3yIbTaTOB MOHOTHOPHTHOTO

CKpEILUBAHUSA Y IPO30(UITbD)

12.2 | Aranmsupyromiee 1 AHaIM3UPYIOIIEE CKPEIIMBAHUE. PackpeiBath conepkaHue TEpPMUHOB
CKpellBaHue. [IpomexxyTOUHBIN XapaKTep Y TOHSITUN: aHAJIM3UPYIOLIEE
Henonnoe HacienoBaHusl. Pacierienue CKpEIlUBaHUE, HETIOJTHOE
JOMHHHUPOBAHUE IIPU3HAKOB MPU HETIOJTHOM JOMUHUPOBAHUE, KOJIOMUHUPOBAHUE.
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JOMUAHHUPOBAHUMU.
JdeMoHcTpauuu

TabuuIbl ¥ CXEMBI: «AHATU3UPYIOIICE
CKpenBanue», «Henomnoe
JIOMHUHHUPOBAHUEY

CocTaBnsATh CXEMbl aHATU3UPYIOLIETO
CKpELIMBAaHUS U PELIAaTh TCHETUYECKUE
3a/1a44 HAa aHAIIM3UPYIOLIEe
CKpEILMBAHUE U HETIOJIHOE
JOMUHHUPOBAHKE

12.3

JurunGpuaHoe
CKpelLBaHHE

Jurnbpunnoe ckpemuBanue. Tperuii
3aKOH MeHels — 3aKOH HE3aBUCUMOTO
HaCJIEeI0BaHMs IPU3HAKOB.
[lutonoruueckue OCHOBEI
JUTUOPUTHOTO CKPEIIUBAHMS.
JeMoHcTpanun

llopmpem: I'. Menpens.

Tabauywvt u cxemol: «Tpetnii 3aK0H
Menneins».

Oo0opyaoBanme: MOJIEIb

JUTSL AEMOHCTpAIIUY 3aKOHA
HE3aBUCUMOTO HACJIEIOBAaHUS
PU3HAKOB; CBETOBOI MUKPOCKOT;
MUKponpenapar «Jpo3zodpunar.
IIpakTHyeckas padora

«M3yueHue pe3ynpTaToB
JUTUOPHTHOTO CKPEIIMBAHUS

y ApO30(PHITBD»

PackpbiBaTh cojiepKaHue TEPMUHOB

Y TIOHSTHUI: TUTUOPUIHOE
CKpelluBaHue, PeHOTUITUYECKUI
paauKai.

OnuceiBaTh ONBITHI I'. Menaens

10 U3YYEHHUIO HACIEAOBAHUS

JIByX Map MPU3HAKOB y ropoxa
MTOCEBHOTO.

[TpuBOIUTE POPMYITUPOBKY TPETHETO
3akoHa I'. Menpens (3akoHa
HE3aBUCUMOTO HACJIEAOBaHUS
MPU3HAKOB) U OOBSCHATH €ro
LUATOJOTUYECKUE OCHOBBI.

[IprMmensTh MaTEMAaTUYECKUI

pacyeT ¢ MOMOIIbI0 (PEHOTUITUIECKOTO
pajuKajia U METOJ1a MePEMHOKECHUS
BEPOSITHOCTEHW BApUAHTOB PACILICTIIICHUS
MIPU3HAKOB Y IOTOMKOB MO (PEHOTHITY
Y TCHOTUITY.

CocTaBisTh CXEMbI AUTHOPUTHOTO
CKpEILLMBAHUSA U PEIIATh TCHETUYECKUE
3a/1a4u Ha AUTUOPUIHOE CKPEIIUBAHNE
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12.4 | CuerutenHoe CuenuieHHOE HaclleIOBaHNE IPU3HAKOB. | PacKpbIBaTh comepxanue TEPMUHOB
HACJIEIOBaHUE Pa6otsl T. Moprana. CrenieHsoe Y MIOHATHI: CUEIJIEHHOE HACJIE0BAHUE,
MIPU3HAKOB. HacJieJOBaHHE T€HOB, HAPYILICHUE HapyIIEHUs CUEIUICHHS T€HOB,
XPpOMOCOMHasI TEOPUS CUEIUICHUS MEXAY T€HaMH. KPOCCHUHIOBEp, PEKOMOMHAIMS T€HOB,
HACJIEJICTBEHHOCTH XpOMOCOMHAsI TEOPUS T€HETUYECKUE KapThl, MOPTAaHUA.

HACJIEICTBEHHOCTH. [TpuBoUTH POPMYTUPOBKH 3aKOHOB
JdeMoHcTpaunu Moprana (3akoHa CIETUICHHOTO
Ilopmpem: T. Mopras. HACJIE0BaHNs T'€HOB U 3aKOHA
Tabnuyst u cxemol.: «CUenIeHHOE HAPYIICHUS CLETUUICHUS] MEX Ty TeHAMM )
HACJIEIOBAaHNE PU3HAKOB U OOBSICHATH UX LIUTOJIOTUYECKHUE
y Ap030(UIBD». OCHOBBI.
OobopynoBanue: MOJEb ITepeunciiATh OCHOBHBIE TTOJIOKEHHUS
JUISL IEMOHCTPALMU CLIETIIIEHHOTO XPOMOCOMHOMW TEOPUHU
HACJIEJOBAHUS IPU3HAKOB. HACJICICTBEHHOCTH.
Pemiate reneruueckue 3agauu
Ha CIIETUICHHOE HACJIEI0BAHKNE F€HOB
Y HapyIIEHUE CUETIICHUS MEXKITY
reHaMu
12.5 | I'eneTuka noia ['eneTrka nosia. XpoMOCOMHBIM PackpsIBaTh copepkaHne TEPMUHOB

MEXaHU3M ONpPEAECICHUS oA,
AyYTOCOMBI 1 TIOJIOBBIE XPOMOCOMBI.
['omMoraMeTHsIil U TETEPOTAMETHBIN
noJ1. [ eneTnueckas CTpykrypa
OJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.
JdeMoHcTpauuu

Tabnuywl u cxemol.: «I'eHeTHKa 1Mo,

Y TIOHSITUIA: ayTOCOMBI, MOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIH MO,
reTepOraMeTHBIN MOJI.

OOBACHATD XPOMOCOMHBIN MEXaHU3M
OTPEIEIICHUS T10JIa Y OPTaHU3MOB.
[IpuBOIUTH ITPUMEPHI HACIIEIOBAHUS
MIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.
CocTaBisATh CXEMBbI CKPEIIMBAHUS
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«Kapunotun yenoseka», «Kapuorun
npo30o¢puiby, «KapruoTun nTuib

U peliaTh FTeHETUYECKUE 3a/1aUH
Ha HacJIeJ0OBaHUE PU3HAKOB,
CLIETIJIEHHBIX C ITOJIOM.

[TpuBOIUTH MPUMEPHI TEHETHUECKUX
3a00s1€eBaHUM U 1€(PEKTOB

Y OPTraHnU3MOB, CBA3daHHBIX C IIOJIOBBIMHA
XpoMOoCOMaMH

12.6

I'enoTnn kak
[EJIOCTHASI CUCTEMA

['eHOTHII KaK IIE€J0CTHASI CUCTEMA.
[IieioTponusi — MHOXKECTBEHHOE
nercTBre reHa. MHOKECTBEHHBIN
ajutenu3M. B3aumoaencreue
HEaJIJICJIbHBIX TCHOB.
KommneMeHTapHOCTD.

Onucras. [lonumepus.

I'eneTnueckuii KOHTPOJIb

Pa3BUTHS PACTCHUM, ’KUBOTHBIX

U YeJIOBEKA, a TaKkKe (PU3NOJTOTHISCKUX
IIPOLIECCOB, MTOBEJCHUS U KOTHUTHUBHBIX
(byHKITHA.

I'eneTnueckue MexaHU3MBI
CHUMOHMOIeHEe3a, MCXaHU3MBbI
B3aUMOJICHCTBUS «XO35IMH — Tapa3uT»

U «XO35ITUH — MUKPOOHOMY.
['eHeTHUECKUME ACTIEKTHI KOHTPOJIS

1 UI3BMCHEHUS HACJICICTBEHHOM
uH(OpMaIY B MOKOJIEHUSAX KIETOK

Y OPTaHU3MOB.

PackpbiBaTh cofiep:kaHie€ TEPMUHOB

Y TIOHSITUN: MHOXKECTBEHHOE JICICTBUE
reHa (rieioTponus),
KOMIUIEMEHTAPHOCTD, SIMCTA3,
[TOJIUMEPHS.

Onpenenars GOpMbI B3aMMOICHCTBHS
aJUIEJIbHBIX U HEAJJIEIIbHBIX T€HOB.
[IpuBOINUTH IPUMEPHI TIIEHOTPOITHOTO
JIICUCTBHUS I'€HOB.

Pemiate reneruueckue 3agauu
Ha B3auMO/EHCTBHUE HeaJIEIbHBIX

I'CHOB
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JeMoHcTpanun
Tabauyst u cxemwlt: «MHOXKECTBECHHBII
ajienu3My; «B3auMo1eCTBUE TEHOBY

Ntoro yacos mo teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYHBOCTH
13.1 | i3MeHYHUBOCTH 1 B3aumoelicTBrE reHOTHUIIA U CPETBI PackpbIBaTh coiepaHue TEpMUHOB
PU3HAKOB. Buibl npu popMupoBaHuU (HEHOTHUTIA. Y TIOHSATHI: ”3MEHYUBOCTb,
M3MEHYMBOCTH N3MeHUYHUBOCTh IPU3HAKOB. HEHACJIEICTBEHHAsI U3BMEHYMBOCTb,
KauecTBeHHBIE U KOJIMYECTBEHHBIE HaCJICJICTBEHHAs! U3MEHYUBOCTb.
NpU3HAKA. BUJIbl NI3MEHYUBOCTH: CpaBHUBATh HEHACIEICTBECHHYIO
HEHACJIEICTBEHHAs M3MEHYUBOCTb C HACIIEJICTBEHHOM.
Y HacJeACTBEHHAS. [IpuBOANTH MPUMEPHI KAUECTBEHHBIX
JeMoHcTpanun Y KOJIMYECTBEHHBIX MPU3HAKOB
Tabauywl u cxemol: «Buabl OpPTraHU3MOB, MTPOSIBJICHUI
U3MEHUYUBOCTH. y OpraHM3MOB HEHACJIEICTBEHHOM
Oo6opyaoBaHue: )XUBBIC ¥ TepOapHBIC Y HACJICJICTBEHHOW U3MEHYMBOCTH
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;
pucyHku (pororpadun) >KUBOTHBIX
C pa3JIM4YHBIMU BUIaMU U3MEHUYNBOCTHU
13.2 | MonudukanroHHas 2 MonudukarmonHas "3MEHYHUBOCTb. PackpriBath copep:kaHue TEPMUHOB
M3MEHYMBOCTh Ponrw cpenst B hopmupoBaHum Y TIOHATHI: MonUHUKaAIMOHHAS,

MOIU(PUKATMTOHHOW H3MEHUYUBOCTH.
Hopwma peakuuu nprsHaka.
BapuanunoHHbIi psi 1 BapualMOHHAs
kpuBas (B. Moranucen).

CaoiicTBa MOIU(UKAITIOHHON
M3MEHYUBOCTH.

Wi (peHoTUNMYeCcKasi, U3MEHYUBOCT,
BapuaHTa, BApUAIMOHHBIN P,
BapUaIlMOHHAs KpUBasi, HOpMa
peaKIuy Mpu3HaKa,

MoaubUKaIIH.

XapakTepru3oBaTh CBOKMCTBA
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JeMoHcTpanun

Tabnuywvl u cxemvl:
«MonudukalmoHHas U3MEHYUBOCTBY.
Oo0opynoBanme: XUBbIE U repOapHbIE
AK3EMILISAPbl KOMHATHBIX PACTEHHUI;
pucyHk# ((pororpaduu) > KUBOTHBIX

C MpuMepaMu MOAU(PUKAITMOHHOM
U3MEHYUBOCTH.

JlaGoparopnas padora
«HccnenoBanne 3aKOHOMEPHOCTEN
MOJIU(PUKATUIOHHONW U3MEHUYUBOCTH.
[TocTpoeHne BapraniMoOHHOTO psiaa

Y BApUALIMOHHON KPUBOWN»

MOAU(PUKAITMOHHON N3MEHUNBOCTH.
IToxka3bIBaTh pOJib YCIOBUM BHEIIHEN
Cpellbl B pa3BUTUH MOJIU(DUKAITMOHHOM
W3MEHYMBOCTH Y OPraHU3MOB.
CtpouTh BapHallMOHHBIE PSIJIbI

U rpaduK KpUBOM HOPMBI PEAKITUH
IIPU3HAKOB Y PA3JIMYHbIX OPraHU3MOB

13.3

I'enotunuueckas
M3MEHYUBOCTb.
KomMOnnatusHast
U3MEHYHUBOCTD

I'enoTunuueckass N3AMEHYUBOCTb.
CBoMCTBa FTCHOTUITMYECKOM
W3MEHYUBOCTH. BB TEHOTHITMYECKOM
W3MEHYMBOCTH: KOMOMHATHUBHAS,
MYyTalOHHAsI.

KoMmOunaTnBHAass H3MEHYHMBOCTb.
Melio3 1 T0JI0BOM MTPOLIECC — OCHOBA
KOMOMHATUBHON M3MEHYHUBOCTH.
Posib KOMOMHATUBHON N3MEHYHUBOCTH
B CO3JIAaHUU TEHETHUECKOTO
pa3HooOpasus B Ipeeiax OJTHOTO
BHJIA.

JdeMoHcTpauuu

Tabnuywl u cxemol: «KomOMHATUBHAS

PackprbiBaTh conep>kaHnne TEPMUHOB

Y TIOHSTHI: KOMOMHATUBHAS
W3MEHUYHBOCTh, MyTaIlMOHHAS
W3MEHUYHBOCTH, KOMOMHAITMH, MYyTaIHH.
XapakTepu3oBaTh CBOMCTBA
TCHOTUITHYECKOW N3MEHUYUBOCTH.
OnuceIBaTh MENH03 U TTOJIOBOM IIPOIIECe
KaK OCHOBY ITPOSIBIICHUS Y OPTaHU3MOB
KOMOWHATUBHOW M3MEHUYHUBOCTH.
[Toka3bpiBaTh HA KOHKPETHBIX IPUMEPAX
POJIb KOMOWHATUBHON U3MEHUNBOCTH
B CO3JIaHUH T€HETUYECKOTO
pa3zHo00pa3ust OPraHu3MOB B IIpeIesiax
OJTHOTO BHJIA.
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M3MEHUYHUBOCTBY, «Meio3»,
«Onno10TBOPEHUE

CpaBHI/IBaTB TCHOTUIINYCCKYIO
U3MCHYHMBOCTE C MOI[H(i)I/IKaHI/IOHHOf/’I

13.4

MyraunonHas
W3MEHYHUBOCTD.
3aKOHOMEPHOCTH
MYTaI[MOHHOTO
npoiiecca.
OnureHeTHKa

MyTanroHHast U3MEHYUBOCTh. Bribl
MyTalWii: TEHHbIE, XPOMOCOMHBIE,
reHoMHbIe. CTIOHTaHHBIE U
WHIYLIMPOBAaHHbBIEC MYyTallMH. S 1epHbIE
Y IUTOIJIa3MaTUYECKHE MYTAIUU.
ComMarnyeckue 1 NoJIOBbIE MyTaIUH.
[IprurHBI BOSHUKHOBEHHUS MyTAIUH.
MyTareHsl U UX BIUSHHE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO IMpolecca. 3aKoH
TOMOJIOTHYECKHX PSATOB

B HACJIEJICTBEHHON N3MEHYMBOCTHU
(H.W. BaBunog). BHesinepnas
U3MEHYMBOCTh U HACIIEJCTBEHHOCTD.
JleMoHcTpanun

Hopmpemuwi: I'. J[le ®pus,

B. Horanncen, H. 1. BaBuios.
Tabnuywl u cxemwl: «I'eHeTHIECKHE
3a00JIEBAHUS YETOBEKAY, « BUIbI
MYyTaLUW».

O0opynoBaHue: )KUBbIC U TepOapHbIS
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (hotorpadun) KUBOTHBIX
C pa3IMYHBIMU BUJIAMU
U3MEHYHUBOCTH.

PackpeiBaTh copep:kaHue TEPMUHOB
Y IOHATUM: MyTallu1, XPOMOCOMHBIE
nepecTpoiiku (abeppanun),
MTOJIUIUIOU NS, AaHEYIUIOUINS, MyTaHT,
MYyTarcHsbl.

[TIpuBOAUTE ITPUMEPHI MyTaALIUM,
BCTPEYAIOLIUXCS Y Pa3HbIX OPraHU3MOB.
Knaccudunuposars MyTarum

IO Pa3HBIM OCHOBAHHUSIM.

PaznuuaTh Ha M300paxkeHusx (cxemax,
Ta0JIUIIax ) TCHHBIC MYTaIlHH,
XPOMOCOMHBIE MIEPECTPONKH PA3HBIX
BUJIOB: JI€JICIUU, AyTUIUKALINH,
TPAHCIIOKALIMU, UHBEPCUH; TEHOMHBIE
MYyTal1H.

CpaBHUBaTh MEXAY COOON MyTalluu
pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYyTallMOHHOW NU3MEHUYHUBOCTH.
HaspiBaTh npuynHbI MyTaLNNH,
BBISIBIIATh MUCTOYHUKH (DAKTOPOB-
MYTareHOB B OKPYXarollIeH cpee
(KOCBEHHO).

[TpuBoauTH POPMYIHUPOBKY 3aKOHA
TOMOJIOTMYECKHX PALOB
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IIpakTHyeckas: padora
«MyTtauuu y apo30¢uiibl (Ha TOTOBBIX

M HACJIEJICTBEHHON N3MEHUYNBOCTH
H. . BaBuiioBa 1 000CHOBBIBATH €TI0

MUKpOIpenaparax)» 3HAYEHUE ISl IPAKTUKU CEIIbCKOTO
XO035IMCTBA
Htoro yacoB mo Teme 6
14 | Tema «I'eHeTHKA YeIOBEKA»

14.1 | I'eneTrKa yeIoOBEKa. 3 Kapuorun uenoseka. Mexaynaponnas | PackpeiBath copepkaHue TEPMUHOB
Mertomsl porpaMmMa MCCIIeIOBaHus T€HOMa Y MOHSTUI: CEKBEHUPOBAHUE, KapTa
MEAULIMHCKOM yelroBeka. MeTobl M3yYCHHS TCHETHKU | XPOMOCOMBI, IPOOAH/T, HACJIE/ICTBEHHBIE
TCHETUKU YEJIOBEKA: T€HEAJTOTHYECKHM, 0o0Jie3HU (MOHOTECHHBIE, MOJUTEHHBIE,

OJIM3HEIOBBIM, IIMTOTCHETHYCCKHH,
MOMYJISIITUOHHO-CTAaTUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKU.
CoBpeMeHHOE onpe/ie/ICHUE TeHOTUA:
MOJITHOTEHOMHOE CEKBEHHPOBAHMUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomo1upro II1P-ananu3a.
Hacnencrsenusie 3a00eBanus
4yenoBeka. [ eHHbIe 1 XPOMOCOMHBIE
0ose3HM YenoBeka. boje3nu

C HACJICJCTBECHHOMU
PeaPacoOKEHHOCThIO. 3HAaUCHUE
MEIUIMHCKON T€HETUKH

B IPEJIOTBPAIIICHUH U JICUEHUU
IeHETHYCCKUX 3a00JIeBaHNM YEJIOBEKa.
MeauKo-TeHEeTHYECKOE
KOHCYJbTHpOBaHKE. CTBOJIOBBIE

TCHHBIE, XPOMOCOMHBIE), METUKO-
TeHETUYECKOE KOHCYJTTUPOBAHNE,
JI0POJIOBast TUArHOCTUKA, AMHHUOIIEHTES.
[lepeuncnarb 0COOEHHOCTH U3YUEHUS
TCHETHKHU YEeJIOBEKA M METO/IbI
METUITUHCKON TCHETHKH.
XapakTepu30BaTh METOIbI H3yUEHUS
TeHETUKH YeJIoBeKa (TeHeaTorMueCKuid,
OM3HEIOBBIM, IIUTOTCHETHYCCKUM,
MOJIEKYJIIPHO-TEHETUYECKUM,

MOy ISIIIMOHHO-CTATUCTUICCKUN ).
OnuceIBaTh 11ETTH, 33/1a4H

U IOCTHKCHUS MEXKTyHAPOTHOM
nporpamMmbl «I eHOM YeTToBEKay.
Pasznuyarh Ha m300paskeHUsX (CXeMax,
Ta0JIUIIax ) KapThl XpPOMOCOM
(renetuueckue, pu3NUECKUE,
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KJIeTKH. [ [oHsTHE «TeHEeTHYECKOro
rpy3a». DTUYECKHUE aCIIEKThI
UCCIIEJOBaHUM B 00JIaCTH
PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

['enernueckre GakTOpbI MOBBIIIICHHOM
YYBCTBUTEIBHOCTH YEJIOBEKA

K (PU3MYECKOMY U XUMUYECKOMY
3arpsAA3HEHUIO OKPYXKAIOLIEH CPEIbI.
['eneTnueckas mpeapacnooKeHHOCTb
YeJIOBEKa K MAaTOJIOTHSIM.
JleMoHCcTpanun

Tabauywl u cxemor: «Kapuotun
4eJIoBeKa», «MeTo1bl U3y4eHHUs
TeHETUKH YeJIoOBeKay, «I eHeTuuecKue
3a0071€BaHUs YEIIOBEKAY.
IIpakTHyeckas padora
«CocTaBieHHE U aHATIU3 POAOCIOBHON

CHKBEHCOBBIC).

OnuceIBaTh METO/IbI COBPEMEHHOTO
OnpeJIeIICHUS] TEHOTUIIA OPraHU3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM UHCIIC

¢ nomoeto [11[P-ananu3a.
XapaxkTepru30BaTh HACJICACTBCHHbBIC
3a00J1eBaHMs YeJIOBEKa U 3a00JIeBaHUS
C HACJICJICTBEHHOM
MPEPaCIIONOKEHHOCTBIO.
CpaBHUBaTh F'€HHbIC, XPOMOCOMHBIEC
00JIe3HH YeJIoBeKa 1 00JIC3HU

C HACJICJICTBEHHOMU
MPEAPACIIOIO0KEHHOCTBIO.
VYcranaBiauBaTh B3aUMOCBSI3b MEXKTY
HAacJIeICTBEHHBIMHU 320071€BaHUSIMH
YyeJ0BeKa U NX TeHETHUYECKOU OCHOBOM.
OO00CHOBBIBAThH 3HAYECHUE MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS

B MPEJAOTBPAIICHUH U JICYCHUU
HAacCJIEACTBEHHBIX 3a001€BaHNI
yeJIoBeKa

Hroro 4acos o Teme 3
15 | Tema «Cenexkuusi OpraHu3MoB»
15.1 | OcHoBHBIE TOHATHSI 1 JlomecTukanuys u CENeKIus. PackpbIBaTh conepxaHrue OCHOBHBIX

CCJICKIIMHU

3apoxkKICHUE CEJICKITUN
Y JIOMECTUKAINHU. YUEeHHUE

MOHSITUM: CEJIEKIMS, JOMECTUKAIUS,
MIPUMUTHBHAS CENEKIIUA,

92




®denepanbHas padbouas nporpamMma | buomorns. 10—11 kmaccsl (yriayOJeHHBIH YpOBECHB)

H.W. BaBunosa o LlenTpax
IIPOUCXOXKICHUS U MHOTO00pa3ust
KyJIbTYPHBIX pacTeHuil. Ponb cenexunu
B CO3/IaHUU COPTOB PACTEHUI U IOPOJ
#UBOTHBIX. COpT, mopoAa, IITAMM.

3aKOH FOMOJIOTHYECKHX PSAIO0B
B HACJICJICTBEHHON U3MEHUYNBOCTH

H.N. BaBuioBa, ero 3HaucHue

JUTS CETIEKIIMOHHOM PabOoTHI.
JdemoHcTpauuu

Ilopmpemuwi: H. 1. BaBuinos,

N. B. Muuypum, I'. /I. Kapneuenko,
IT. I1. JIykpsaenko, b. JI. Actaypos.
Tabauywl u cxemwi: «leHTpBI
MIPOUCXOKICHUS 1 MHOTOO0pa3us
KYJBTYPHBIX PACTECHUI», «3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJIEJICTBEHHON U3MEHYUBOCTI.
JlaGoparopnas padora
«3yueHune copToB KyJIbTYPHBIX
pPAaCTEHUH U OPOJ JOMAIIIHUX
YKUBOTHBIX)»

KOMOMHaTHBHAsI CEJIEKLIMSI, COPT,
1I0poJa, ITaMM.

[lepeunciiATb OCHOBHBIE JTallbl
pa3BUTHS CEJIEKIIMU KaK Ipouecca
Y HAyKH.

XapakTepru3oBaTh COACPKAHNE
yuenus H. U. Bapuiosa

o LlenTpax mponcxoxaeHus

¥ MHOT00Opa3usi KyJbTYpPHBIX
pacTeHuil.

[lokaspiBaTh LIEHTpPBI TPOUCXOKACHUS
¥ MHOT000pa3ust KyJbTypPHBIX
pactenuit u LleHTpe1 nOMecTHKaIMN
JOMAIIHUX )KUBOTHBIX HA KapTe

MUpa, CBA3BIBATL UX MECTOITOJIOKCHHUC
C oyaraM1 BO3HHKHOBCHUSA I[p@BH@fIIHHX

[ABWJIN3AIINN.

CpaBHUBaTh COPT, MOPOAY, LIITAMM
C BUIaMU-POJUYAMH.
OO00CHOBBIBATH 3HAUCHHUE 3aKOHA
TOMOJIOTUYECKUX PSIJIOB

B HACJIEJICTBEHHOU N3MEHYUBOCTHU
H. 1. BaBunoBa Ju1st ceIeKIIMOHHOM
paboTHI.

OnuceIBaTh NEPCIIEKTUBbI
JIOMECTHUKAIIUU U CO3JIaHME HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, IIOPO/T
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JOMAITHUX )XMBOTHBIX U IITAMMOB
MHUKPOOPIraHU3MOB

15.2

MeTtonasl
CEJIEKIIMOHHOM
pabotel. CoxpaHeHue,
U3YUYCHHE

1 HCITOJIb30BaHUE
TeHETHYECKUX

pecypcoB

Mertoabl celneKINOHHON padoTHhI.
HckyccTBeHHBIN 0TOOP: MaCCOBBII

Y UHJIUBUAYAJIbHBIA. DTaIbl
KOMOWHAIIMOHHON CEJIEKIINH.
Hcnbertanue npon3BoauTeneu

110 TOTOMCTBY. OTOOP IO TEHOTHUITY

C TOMOIIIBIO OLIEHKHU (peHoTHNa
IIOTOMCTBA U OTOOP I10 TEHOTHUITY

¢ nomouipto ananuza JJHK.
HcKkyccTBEHHBIN MyTareHe3 Kak MeTo/1
CEJICKIITMOHHOM paOOoTHI.
PaguanoHHBIN 1 XUMHYECKUHT
MyTareHe3 Kak HCTOYHUK MyTalui

y KyJbTYPHBIX (POpPM OpPraHu3MOB.
Hcnonp3oBaHre TEHOMHOT'O
pPEIaKTUPOBAHUS U METOI0B
pekoMmOuHaHTHBIX JIHK 11 mosrydaenus
HCXOJIHOTO MaTepuasa Jiuisl CEJICKIMH.
[Tomy4yeHne nONMUIIOUI0B.
BryTtpuBunoBas rubpuanzanus.
bnu3kopoACTBEHHOE CKPENIUBAHME,
niu nHOpuauHT. HepoacteenHoe
CKpeIIUBaHue, WIN ayTOPUJIVHT.
I'eTepo3uc u ero NpuYUHBI.
Hcnosnp3oBanue rereposuca

PackpbiBaTh cosiep:kaHre TEPMUHOB

Y TMOHSTUHN: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOIMTEIH, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEIINBAHUE,
WM UHOPUMHT, HEPOJICTBEHHOE
CKpEIMBAHKE, WM Ay TOPUIUHT, YACTas
JUHUS, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIAKTUPOBAHME,
HCKYCCTBEHHBI MyTareHes, (pakTopbl-
MYTareHsl, NOJUILIONU]IbI, OTAAICHHAS
ruOpuan3alnsl, CCKBEHUPOBaHUE.
XapakTepHu3oBaTb OCHOBHBIE METO/IbI
CEJICKLIMN PACTEHUI U )KUBOTHBIX:
HCKYCCTBEHHBIN 0TOOD

U THOPUAN3AIIUIO.

CpaBHMBaTh MAaCcCOBBIN UCKYCCTBEHHBII
0TOOp C MHIUBUyAJIbHBIM, IOKA3bIBaTh
UX 3HAYEHUE IS CEICKLIUN
KYJIbTYPHBIX PACTEHUN U JJOMAIIHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE TPUMEPHI
OTJAJICHHOM THOPUIN3ALINY B CENIEKIINU.
OnuceiBats onbIT I'. . Kaprieuenko

0 MPEOJA0JIECHUIO OecIIoaus
MEXBHUI0BBIX THOPHIOB.
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B cejiekun. OtnajgeHHas
rubpuau3anus. [Ipeononenue
OecIuIousl MEXBUIOBBIX THOPHUIOB.
JlocTrkeHus CENEKIMA PACTEHUMN U
’KUBOTHBIX.

CoxpaHeHHe U U3yUYEeHHE T€HETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX
JTUKUX POANYEH IS CO31aHUSI HOBBIX
COpPTOB M THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

JeMoHcTpanun
llopmpemuwi: H. 1. BaBuios,

N. B. Muuypum, I'. /1. Kapnieuenko,
H. bopnoyr, /1. K. benses.
Tabnuywl u cxemwvi: «MeTOIBI
cenekumny, «OtTnaneHHas
rubpuan3anusy, «Myrtarenesy.
JlabopaTtopHnasi padora
«3ydyeHre MeTO/I0B CEJICKIINHU
pacTeHUIN»

IpakTHyeckas padora
«IIpuBuBKa pacTeHU».
Jrckypcust «OCHOBHBIE METOIbI
U IOCTH>KEHUS CEJIEKIINU PaCTeHUI
Y KUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO depMmy,
COPTOMUCIIBITATENILHBIN YYaCTOK,

Pasznuyars Ha n300pakeHusX (cxemax,
Ta0JIUIax) Y OTACIbHBIX
MpeACTaBUTENICH KOHKPETHOTO CopTa
1 TIOPOJIbI XO35MCTBEHHO IIEHHBIE
MIPU3HAKU, HEOOXOUMBIE YETIOBEKY.

XapaKkTepu30BaTh POJb CEIEKIINU
B 00CCTICUCHUH MPOIOBOJILCTBEHHOM

0e30IMacHOCTH YEJIOBEUECCTBA.
[IprBOANTE KOHKPETHBIE TPUMEPBI
JTOCTHKCHUN CEJICKIINU KYJIbTYPHBIX
pPacCTEeHUN U IOMAITHUX KUBOTHBIX
B Poccun
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B TCIIJIMYHOE XO35MCTBO,
B JJAOOPATOPHIO arpOYHUBEPCUTETA
WJIM HAYYHOTO IIEHTPA)»

HToro 4acos 1o teme 4
16 | Tema «bMOTEXHOJIOTHS M CHHTETHYECKASI OMOJIOTHS»
16.1 | BruoTeXHOIOT U KaK 1 OOBEKTHI, UCTIONB3YEMbIE PackpsiBaTh cosiepkanrue TEpPMUHOB
HayKa U OTpacib B OMOTEXHOJIOTUH, — KJIETOUHBIE Y TIOHATHUI: OMOTEXHOJIOTHS,
MIPOU3BOJICTBA U TKaHEBbIC KYJIbTYPHI, TpaJUIIMOHHAs OMOTEXHOJIOT U,

MUKPOOPTaHU3MBbI, UX XapaKTEPUCTHUKA.
TpanuuuoHHass OMOTEXHOJIOTHS:
xJieOoIeyeHue, NoryueHue
KHCJIOMOJIOYHBIX TPOTYKTOB,
BUHOZEIHE. MUKPOOHOJIOTHYECKUI
cunTe3. OOBEKTHI
MUKPOOHOJIOTUYECKUX TEXHOJIOTHUH.
[TpousBoicTBO OENKa, AMUHOKHUCIIOT
Y BUTAMUHOB.

JdemoHcTpauuu

Tabnuywvl u cxemol: «VcnonapzoBaHue
MHUKPOOPTaHW3MOB B ITPOMBIIIIICHHOM
IPOU3BOJICTBEY.

JlaGopaTropnas padora

«3yuenne oObeKTOB
OMOTEXHOJIOTHUI.

IIpakTH4yeckas padora
«ITomydyeHre MOJIOYHOKHCIIBIX
IIPOTYKTOB.

MUKPOOUOJIOTUUECKUN CUHTE3,
MHUKPOOHOJIOTHYECKAsI TEXHOJIOTHSI.
IlepeuncisaTh HaNIpaBJICHUSA
OMOTEXHOJIOTHH; [N U 3aJ1a4H,
cTosiue nepes; OMOTeXHOJIOTUEH.
XapakTepuszoBaTh 0OBbEKTHI,
HCIIOJIb3yeMbI€ B OMOTEXHOJIOTUH, —
KJICTOYHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METO/IbI
TPaAUIIMOHHONM OMOTEXHOJIOTUH

Y IOCTUKEHUSI MUKPOOUOJIOTHYECKON
TEXHOJIOTHH.

OO0O0CHOBBIBATH 3HAYCHUE
OMOTEXHOJIOT MU

JUISL CEITbCKOXO03SIMCTBEHHOI'O
MIPOM3BO/ICTBA
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Ikckypeus «buorexHonorus —
BaYKHEHIIIas IPOU3BOAUTENbHAS CHIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTMYECKOE
IIPOU3BOJICTBO)»

16.2

OCHOBHBIC
HarpaBJICHUs
CHUHTETHUYCCKOMN
onoorun

Co3pganue TeXHOIOTui

Y UHCTPYMEHTOB LIEJIEHAIIPABICHHOTO
W3MEHEHUS U KOHCTPYHPOBAHHUS
T€HOMOB C LEJIBIO TTOJYy4YECHUS
OPTaHU3MOB U UX KOMIIOHEHTOB,
COJEPIKALIMX HE BCTPEUAOLIUECS

B MIpUPOi€ OUOCUHTETUYECKUE MY TH.
Knerounas nnxenepus. MeTopl
KYJIBTYPHI KJIETOK U TKAaHEW PAaCTCHUHN U
*UBOTHBIX. KpnoOanku. Comatuueckas
TUOpUIU3AINS B COMAaTUYECKHMA
sMmOpuorenes. Mcnonb3oBanue
rarIouJI0B B CEJIEKIIUU PACTEHUM.
HckyccTBEHHOE OIIOOTBOPEHUE.
PekoHcTpyKIMS SIMLIEKIIETOK U
KJIOHUPOBAHHE KUBOTHBIX. MeTon
TPAHCIUIAHTALIMU SJIEP KIETOK.
JdemoHcTpauuu

Tabauywl u cxemor: «Kierounas
VHXCHEPUSI»

PackprIiBaTh conepikanne TEPMUHOB

Y TIOHATHUHN: KJIETOYHAS MHKEHEPHS,
KJICTOYHAST TEXHOJIOTHS, METO/I
KyJbTYPBI KJICTOK M TKaHEH,
TOTHUIIOTEHTHOCTD, ITIOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAIBHOE
Pa3MHOXKEHHUE PaCTCHUH, COMaTHYeCKasl
TUOPHIN3AIINS, TAIJIONIbI, THOPHIOMBI,
MOHOKJIOHAJIBHBIC H MOJIMKJIOHAIBHBIE
aHTHUTENa, METO/ TPAHCIUTAHTALINH SIIED,
KJIOHUPOBAHHUE.

XapakTepu3oBaTb OCHOBHBIE
HaIPABJICHUS CHHTETUIECKOU
OMoI0THH.

OnuceIBaTh Ha KOHKPETHBIX IPUMEPAX
METOJIbI KJICTOYHOW HHKCHEPHH.
[IpuBOAMTH TIPUMEPHI UCTIOJIH30BAHUS
MOHOKJIOHAJBHBIX U MOJUKIOHAIBHBIX
AHTHUTE] B MEIUIIUHE.

OrneHuBaTh 3HaUEHNE CUHTETHYECKOM
OMOJIOTHH JJISI CETLCKOTO X035 CTBA

1 MEJIAIMHBI
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16.3

XpomMocoMHast
Y TeHHAasi UH)KEHEPUs

XpOMOCOMHAas ¥ T€HHAsI UH)XEHEPUSI.
HckyccTBEHHBIN CUHTE3 I'€HA U
KOHCTPYHPOBaHNUE PEKOMOWHAHTHBIX
JAHK. JocTtrkeHus u NEPCIEKTUBBI
XPOMOCOMHOM ¥ TEHHON UHKECHEPUU.
DKOJOTUYECKUE U ITUUECKUE
po0JIeMbl TCHHOM MH)KEHEPHH.
JdemoHcTpauuu

Tabauywvt u cxemol.: «I'eHHas
VHXKEHEPHUSI»

PackpbiBaTh cojiepKaHue TEPMUHOB
Y TIOHSATHUI: TeHHAs! UHXKEHEpUs,
PECTPUKIIMOHHBIEC SHIOHYKII€a3bl
(pecTpUKTa3bl), TUIKUE KOHIIHI,
MJIa3MHU/JIbI, PECTPUKIIUS,
JUTHpPOBaHUE, TpaHchopMaIus,
CKPUHUHT, TPAHCTEHHbIE
(reHeTHYECKH MOIU(DUIIMPOBAHHEIE)
OpraHU3MBI.

OnuceIBaTh MCTO/BI
PEIIPOAYKTHUBHOT'O U TCPAIICBTUYCCKOI'O

KJIOHUPOBAHMUS, KJI€TOYHBIE T
€XHOJIOTMH U CIIOCOOBI T€HETUYECKON
UHKEHEPUH.

XapakTepHu30BaTh JOCTH)KEHHSI TeHHON
WHKEHEPUH.

OneHuBaTh HIKOJIOTHYECKUE

U 3TUYECKHUE MPOOIIEMbI
KJIOHUPOBAHMS U CO3JIaHUS
TPaHCT€HHBIX OPTraHU3MOB,
MEPCIEKTUBBI PA3BUTHS
XPOMOCOMHOM ¥ T€HHOU

WHXEHEepUn

16.4

Menuimmackne
OMOTEXHOJIOTHHA

MeaunmacKue OMOTEXHOIOTHH.

PackpeiBath conepxanue

TEPMUHOB U MTOHATUIN: MEAULUHCKAS
OMOTEXHOJIOTHSI, METaOOJIOMHBIH
aHaIu3, TCHOLECHTPUYECKNN aHAJIU3,
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IIEPCOHAIN3UPOBAHHAS MEIULIMHA,
pereHepaTuBHas MEIULIMHA.
XapakTepru3oBaTh METO/BI

aHaJIn3a, UCII0JIb30BAHUEC CTBOJIOBBIX

TEpaINuIo paka

METa00JIOMHOTO U TCHOLCHTPUYICCKOI'O

kieTok; [1[[P-nnarnoctuxy; TapretHyro

Ntoro yacoB no teme 4
Pe3epBHOE Bpems 1
OBHIEE KOJIMYECTBO 102
YACOBIIO ITPOT'PAMME

99




®denepanbHas padbouas nporpamMma | buomorns. 10—11 kmaccsl (yriayOJeHHBIH YpOBECHB)

11 KJIACC

HanmenoBanue

No Kommnuectso OCHOBHBIE BUJIBI AEATENBHOCTH
pa3zesoB U TEM [Tporpammuoe copepxkanue

/i 9acoB 00yYarommxcst

y4eOHOT0 IIpeaMETa
1 | Tema «3apoxaeHune U pa3BUTHE IBOJTIOLNOHHBIX NIPeACTABICHUN B OMOJIOTHH»
1.1 | DBomronmoHHas 1 OBommonnonHas teopus Y. /lapuna. PackpsIBaTh conepxanne TEpMUHOB

teopus Y. JlapBuHa

[IpeanochIKM BOSHUKHOBEHUS
napBuHU3MA. JKU3Hb U HaAy4YHAas
nesatenbHocTh Y. [lapBuHa.
JeMoHcTpanun

Ilopmpemywl: Apuctorens, K. JInnuei,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. KroBbe, Y. /lapBuH.

Tabnuyol u cxemol: «CuctemMa )KUBOH
npupoasl (o K. JIunuero)y,
«JlecTHUIIA )KUBBIX CYILIECTB

(mo Jlamapky)», «Mexanusm
dbopMUpoBaHUs TPUCTIOCOOTCHUI

Yy PAaCTEHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapupyta nyremectsus Y. lapsunay,
«Haxonxu Y. Jlapuna»

Y TIOHSATHUM: KpEealluOHU3M, BU/I,
cUCTEeMaTHKa, OMHApHas HOMEHKJIATypa,
HMCKYCCTBEHHAsl CUCTEMa
KJIacCU(UKALUN OPTaHU3MOB,
HUCTOPUYECKUI METO/, JAPBUHU3M.
XapakTepu30BaTh B3IJIsIbI
Apucrorens, Omnenokia, Jlykpenus
Kapa, /I. Pes nHa pazsutue ;xuBou
MIPUPO/IBI.

OuenuBath Bk K. JIunues

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3IJISIIbI HA BU]T

n soJiroruio K. JImunes, K. b.
Jlamapka u Y. /lapBuna.

Kputnuecku onieHuBaThH
KpEalMOHUCTCKUE B3IJISA/IbI HA )KUBYIO
MIPUPOTY.

[TepeuncrsaTh KyIbTypPHO-UCTOPUUECKUE
1 €CTECTBEHHO-HAYYHbIE MPENOCHUIKN
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TMTOSIBJICHUS 3 BOJIFOLIMOHHOW TEOPUU

Y. JlapBuHa.

OnuceIBaTh poiib HCTOPHUECKOTO
MeToJaA.

N3naraTe CyniHOCTh 3BOMIOLIUOHHON
teopun Y. [lapBuHa.

Ha3zbiBaTh ocHOBHBIE (pakThl OMoTrpadun
Y. JlapBrHa u 3TaIbl CO34aHUsI UM
ABOJIFOLIUOHHOUN TEOPUU

1.2

JBrxKyIme CHIIbl
9BOJIIOLIMM BUJIOB
no Y. /lapBuny

JIBYOKYIIIHME CUITBI BOJIIOLUN BUJIOB
no Y. JlapBuHy (BbICOKas
MHTCHCUBHOCTh Pa3MHOKCHHUS
OpraHU3MOB, HACJIEJICTBEHHAS
U3MEHYHUBOCTh, OOphOa

3a CyIIECTBOBAHUE, €CTECTBCHHBIN
Y UCKYCCTBEHHBINU 0TOOD).
JdemoHcTpauuu

Ilopmpem: Y. lapBuH.

Tabauywl u cxemol: «POpMbI OOPHOBI
3a cyuiecTBoBaHue», «Ilopoas
roiy6ei», «MHorooOpaszue
KYyJIbTYPHBIX ()OPM KaITyCTBD»,
«ITopojiel TOMAIITHUX KUBOTHBIXY,
«Cxema 00pa3oBaHus HOBBIX BUJIOB
(mo Y. TapBuny)», «Cxema
COOTHOIICHHUS IBMXKYIIUX CHJT
IBOJTIOTIAF

PackpbIBaTh coiepaHnue TEpPMUHOB

Y TIOHSITHI: HACIEICTBEHHOCTb,
W3MEHYUBOCTH, UCKYCCTBEHHBIN 0TOOP,
O0opb0a 3a CyllecTBOBAHHUE,
€CTECTBEHHBIN 0TOOD.

N3narate CyIHOCTb yYEHUS

Y. JTapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh ABUKYIIUE CUIIBI
ABOJIFOLIUM BUJIOB O J[apBuUHY.
[IpuMeHSTh 3HAHUS O ABMKYIIUX CUIIaX
ABOJIFOLIUU BUJIOB 110 /[apBUHY

U1l OOBSICHEHUSI MHOT'OOOPa3Hs BUJIOB,
MOPO/JT IOMAIIIHUX KUBOTHBIX U COPTOB
KYJBTYPHBIX PACTCHHUU
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1.3 | ®opmupoBaHue 1 OdopmiieHne CHHTETUYECKON TEOPUHU PackpsIBaTh conepxanne TEpMUHOB
CUHTETUYECKON spostonnu (CTD). HelitpanbHas Y TTIOHSATHN: TAPBUHU3M, MYTAallUH,
TEOPHUH BOJIIOLIH Teopus sBoouU. CoBpeMeHHast MYTallMOHHBIN ITPOLIECC.

ABOJIIOIIMOHHAsS] OMOJIOTHSI. OOBACHATH MPUYMHBI KpU3HUCA
3Ha4eHHE IBOJIFOIMOHHONW TEOPUHU JTapBUHU3MA.
B (DOPMUPOBAHUH €CTECTBEHHO- O00CHOBBIBATH 3aKOHOMEPHOCTD
Hay4YHOU KapTUHBI MUPA. TpaHchopMaIiu 1apBUHU3MA
JleMoHCTpauMu B CHHTETUYECKYIO TEOPHUIO IBOJIIOLIAN
Ilopmpemuwi: C. C. UeTBEpPHUKOB, (CTD).
1. 1. lImanerayses, J1. XonnewnH, U3znarath ocHOBHBIE TTosI0KxeHns CTD.
H. K. benses. OuenuBatsh Brian I'. Jle @pusa,
Ta5]lu1/;bl u cxemwvl. «OCHOBHBIC C.C. quBepHKOBa,
MTOJIOKEHHS] CHHTETHYECKOU TEOPUU N. W. llImaneraysena, /. K. bensena
IBOJIFOLIAM) B (hopmupoanue CTD.
OnenuBarts 3Hauenue CTO
B (popMHUpOBaHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOUN KapTUHBI MUpa
Ntoro yacoB no teme 4
2 | Tema «KMUKpPOIBOJIIOLMSA U €€ Pe3ybTAThI»

2.1 | Drambl 3 [Tonynsinus Kak 3JieMEeHTapHas PackpbIiBaTh cosiep>kaHue TEPMUHOB
ABOJIFOLIMOHHOTO eauHuIa YBoouU. COBpeMEHHbIE Y TIOHSITHI: MUKPO3BOJIIOLIHS,
mporecca: METO/Ibl OLICHKU T€HETHYECKOTO MaKpO3BOJIIOIUS, MYTALIUU, IO SIS,
MHUKPOIBOJTIOITHUS Pa3HO00pa3us v CTPYKTYPhI KOMOWHAIIUY T€HOB, TeHO(POH]I,

Y MAKPOIBOJIIOIUS. nomysituil. Mi3amenenue renodonga AJIIEMEHTAPHOE HBOJIFOLIMOHHOE SIBIICHUE.
[Tonynsius — NOMYJIAIUU KaK AJIEMEHTAPHOE XapakTepru3oBaTh MUKPOIBOJIIOLINIO KaK
AJIEMEHTapHAs ABOJIIOLIMOHHOE SIBJIEHUE. 3aKOH ATan MOSIBJICHUS MPUCTIOCOOTEHUIN
€AVHULA DBOJIIOLINN TeHeTHUYeCcKoro paBHoBecus [[. Xapau, | ¥ BU1000pa30BaHMSL.
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B. Baiin6epra.

JdeMoHcTpauuu

Tabauyvt u cxemol: «MyTanmoHHAS
U3MEHYUBOCTHY, «llonmynsimronHast
CTPYKTypa Bu1a», «CxeMa mposBIICHUS
3akoHa Xapau—BaiinOepray.
JlaGoparopnas padora

«BbIsiBIEHNE U3MEHUMBOCTH Y 0CO0€H
OJIHOTO BUJIa»

XapaxkTepu3oBaTh MOMYJISIUIO KaK
AIIEMEHTAPHYIO €IUHUILY FBOJIIOIUU.
IlepeuncnsaTh NpU3HAKKU UACATBHOU
MOMYJISIIIUU U OOBSICHATH YCIIOBUSA
BBITOJIHEHUA 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsTh UMEIOIIHUECS 3HAaHUS

JUTs1 OOBbSICHEHUSI TPUUUH U3MEHUHMBOCTU
y oco0ei 0JTHOTO BHIA

2.2

DneMeHTapHbIe
(akTOpPbI HBOTIOINH

DnemeHTapHbIe (AaKTOPbI (ABMKYIIHE
CHUJIBI) IBOJIIOIIMH. MyTarimoOHHBIN
nporecc. KomOunaTtuBHast
U3MEHUYUBOCTD. [[peiid reHoB —
Clly4ailHble HEHAIPAaBJICHHbIE
W3MEHEHHUS 4aCTOT aJUIENEn

B onyJsiuuax. DPpQext ocHoBaTeNs.
Murpannu. U305msmus nomynsinui:
reorpaduueckas (MpoCTpaHCTBEHHAs),
Oounonoruyeckas (penpoayKTUBHASA).
JdemoHcTpauuu

Ilopmpemeur.: C. C. UeTBEpUKOB,

2. Maiip.

Tabauysl u cxemol: «[ABUKYILIHE CUITBI
ABOJTIOLUNY, « DKOJIOTHYECKast
M30JIALMS TTOITYJISLANA CEBAHCKOU
dopenmy, «I'eorpaduyeckas H30AIUs
JTUCTBEHHUIIBI CHOUPCKOM

PackpwiBaTh cojepkaHre TEPMUHOB

Y TIOHSTUN: MyTallMOHHBIN IIpoLecC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIIIUOHHBIE BOJIHBI, Ipeii¢) reHoB,
MUTpaIu, U0, Teorpaduyeckas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonoruyeckas (penpoyKTUBHAS)
u3ossiius, 3¢ exT ocHoBaTesns, dPhexT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu30BaTh 3JIEMEHTAPHbBIC
(bakTopbI (IBMKYIIHE CUITBI) YBOJIIOIIHH.
OuenuBatsh Bkian C. C. UerBepukona,
0. Maiipa B pa3BUTHE 3BOJIIOLIMOHHOTO
YUEHHUS.

OOBICHATH NPUYHUHBI HEHATIPABICHHOTO
JNEUCTBUSI DJIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PaKTOPOB.
[IpuMeHATh UMEIOIINECS 3HAHUS

103



®denepanbHas padbouas nporpamMma | buomorns. 10—11 kmaccsl (yriayOJeHHBIH YpOBECHB)

Y JIMCTBEHHHUIIBI JAYPCKOW»,

«HOHYJ'I}IHI/IOHHBIG BOJIHBI YUCJICHHOCTHU

XHUITHHUKOB U JKCPTB»

O ABUKYIIUX CUJIAX SBOJIIOIIUN
11 OOBSICHEHUSI IPUYKH pa3HOOOpas3us
reHo(oH/1a MOMyYJISIUNA OJHOTO BUIA

2.3

EcTtecTBeHHbIM
oTbop —
HaIPABJISIFOLLINAN
(hakTOp IBOIIOIIUN

EcrectBennsbIit 0T00p —
HANPABISIOMIUN (PaKTOP IBOIIOIHIH.
@DOopMBI €CTECTBEHHOTO 0TOOpA:!
JBYDKYIIHUMA, CTAOMITH3UPYIOIIHM,
pa3phIBAIOIINM (TU3PYITUBHBIN).
[Tonosoit oT60p. Bo3HuKHOBEHNE

Y 3BOJIIOLUS] COLIUAIBHOTO TOBEACHMUS
KUBOTHBIX.

JdemoHcTpauuu

Tabnuywl u cxemovr: «CxeMa ACHCTBUS
€CTECTBEHHOT0 0TOOpa», «Dopmbl
O0pBHOBI 3a CYIIIECTBOBAHUEY,
«HaycTpuanbHbIi METAHU3MY,
«OKuBbIE HCKOTIAEMBIC)

PackppiBath copeprkaHue TEPMUHOB

U TIOHSATHI: €CTECTBEHHBIN 0TOOD,
ABMOKYIIHHN 0TOOD, CTAaOMIIN3UPYIOIINAN
0TOOp, pa3phIBAIOIINA OTOOP, MOJIOBOM
otoop.

XapakTepu3oBaTh €CTECTBEHHBIN OTOOD
KaK JBMXKYIIYIO U HAMPABJISIONIYIO CUITY
ABOJIIOLNH, €70 (HOPMBI.

Paznuuate hopmbl €CTECTBEHHOTO
0TOOpa B MOMYJISIIIUSIX, IPUBOTUTH
MpUMEPHI JCHCTBUSA B MOMYJIAIHIX
(dhopM ecTecTBEHHOTO 0TOOpA.
OOBSICHATB MPEMTOCHITKH

IUISL IEUCTBUS ABUKYILEH

1 cTabuim3upyrorieit popm
€CTEeCTBEHHOTO 0TOOpA.

CpaBuuBath (HOPMBI €CTECTBEHHOTO
oTOO0pa, JeNaTh BHIBOJIBI HA OCHOBE
CpaBHEHHUSI.

[TpumeHsTh UMEIOIITUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

1Sl OOBbSICHEHUS TIPOIIECCOB,
MPOUCXOSIINX B MOMYJISIUSIX BUIOB
OpraHu3MOB
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2.4

[TprcnocobaeHHOCTh
OpPraHMU3MOB Kak
pe3ynbTat
MHKPO3BOJIIOLIUH

[Ipucrnoco61eHHOCTh OPTraHU3MOB KaK
pe3ynbTaT MUKPOIBOJIOLIHH.
Bo3HukHOBEHHE TPUCTIOCOOJICHMIA

y Opranu3MoB. ApoMopQ o3l

u unuroaganTamuu. [Ipumepst
MIPUCTIOCOOJICHHUH Y OPTaHU3MOB:
Mopdoiiorudeckue, Gu3noIoTHIECKUe,
OMOXMMHYECKHE, TIOBEICHYECKUE.
OTHOCHUTENBHOCTH MPUCITOCOOIEHHOCTH
OpraHHU3MOB.

JdemoHcTpauuu

Tabauywl u cxemvi:
«ITokpoBUTENHECTBEHHAS] OKpacKa
KUBOTHBIX», «lIpemymnpexnaronias
OKpacka KUBOTHBIX,
«DU3HOJIOTHYECKUE aJanTallim,
«IIpucnoco6IeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIBHOCTH.
Oo6opynoBanme: repbapuu pacTeHUM;
KOJUIEKIIMY HACEKOMBIX; Uydesia MTUIl U
3BEpEU C MPUMEPAMU PAZIMYHBIX
PUCTIOCOOTICHHI.

JlaGopaTropnas padora
«IIpucnocobsenns opranu3mMoB U X
OTHOCHTEJIbHAS LEIeCO00Pa3HOCThY.
JlaGoparopHasi paGora

«M3yuenune apomoph030B u

PackpriBaTh comepikanne TepMruHa
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
(amanranus), apomopdos,
UOA AT IS,

[TpuBOINTH KOHKPETHBIC TIPUMEPHI
MPUCTIOCOOJICHUI OPraHu3MOB
(Mopdomnoruueckue, HU3NOIOTHIECKUE,
OMOXUMHUYECKHE, TTOBEICHYCCKUE).
OOBACHATH MEXaHNU3M BO3HUKHOBECHHUS
MPUCTIOCOOJICHUI Y OPTraHU3MOB.
[IpuBoUTH IpUMEPHI apoMOPGO30B

Y UAMOAJanTalul y paCTEHUN

1 )KUBOTHBIX.

OOBICHATB poJib apoMop(030B

B OCBOCHUHY OPTaHU3MaMHU HOBBIX CPEJT
oOuTaHusl.

OOBACHATDH POJIb UANOATANTAIINN

B IIPUCIIOCOOICHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSM CPEJIbI.
JIloka3pIBaTh OTHOCUTEBHBIA XapaKTeP
MPUCTIOCOOJICHHOCTH U IPUBOJIUTH
MPUMEPBI OTHOCUTEIIBHOCTH aIalTaIlHA.
PackppIBaTh 3HAUCHHE JIBIKYIIMX CHJT
HBOJTIOIUHU B (DOPMHUPOBAHHUH
MIPUCTIOCOOICHU I
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WJIN0AIANTAIMI Y PACTEHUN
U >KUBOTHBIX»

2.5 | Bug, ero kputepuu Bun, ero kputepuu u CTpykTypa. PackpbIiBaTh coziep>kaHue TEPMUHOB
U CTPYKTypa JleMoHCTpauun Y TIOHSTHUI: BUJ, KPUTEPUU BUJIA,
Tabnuysr u cxemovl: «KpuTepuu BUia», | monuMopdusM, BUABI-IBOWHUKH, apeal,
«Buapl-nBoiinukn», « CTpyKTypa BUJa | 5KOJOrHYECKas HHIIA, TOMYJISIHS,
B [IPUPOJIEY. BHJIOBOM KapUOTHII, KOCMOTIOJIUTHI,
Oo6opynoBanme: repOapuu pacTEHUM; | SHAEMHUKH, IOABUILI, DKOTHIILL.
KOJUIEKIIMM HACEKOMBIX; YydYesa NTUIl | XapaKTepU30BaTh KPUTCPUHU BUIA
Y 3BEpEN pa3HbIX BUJIOB. (Mopdonoruyeckuit, reHeTHYECKUH,
JlaGopaTtopnas padora OMOXUMHUYECKUM, reorpapuiecKkuii,
«CpaBHeHUE BUJIOB AKOJIOTHYECKUM, OMOXUMHUYECKUI).
110 MOP(OJIOTUIECKOMY KPUTEPHIO) OOBSACHITH HEOOXOTUMOCTh
WCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPUEB JIJIS1 ONIPEAEIICHHS BUIOBOM
MPUHAJJICKHOCTH OpraHu3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPUBHJIOBBIC TPYIIITUPOBKH.
OOBICHATH TPUYHUHBI
CYILIECTBOBAHMS MOHO-
Y TMOJIUTUTTUYECKUX BUJIOB.
CpaBHUBAaTh BUJIbI
110 MOP(OJIOTHUECKOMY
KPUTEPUIO
2.6 | BumooOpa3oBanue BunooOpa3oBanue kak pe3ynbrar PackpbiBaTh cofiep:KkaHe€ TEPMUHOB
KaK pe3yibTaT MHUKpO3BoIIOIMU. N3ossiius — Y TIOHSTHI: BUI000pa30BaHue,
MUKPO3BOJIIOLUY. KITF0UEBOH (DaKTOp BUI00OPA30BaAHUS. M30JIALIMS, KOABOJIOLIUS.
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CBs13b
MHUKPO3BOJIFOITUN
U DIUIEMUAOIOT AN

[Tyt u crioco6s1 BuA000pa30BaHUS:
ajutonaTpudeckoe (reorpapudeckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TIOJTUTUIONAU3AIHS,
rubpuan3anms). JmureasHocTh
ABOJTFOITMOHHBIX TTPOIIECCOB.
Mexanu3mbl (HOPMUPOBAHUS
OMOJIOTUYECKOTO Pa3HO00pasHusl.
Pons sBosoniionHoM 6uoI0oTUN

B pa3pabOTKe HAyUYHBIX METOOB
COXpaHEeHUs1 OMopa3HO0Opa3usl.
MUKpOIBOTIOIUS ¥ KODBOJIIOIIHS
Mapa3uTOB U KX X035¢B. MeXaHU3MBI
dbopMHpOBaHUS YCTOWYHNBOCTH

K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI
C HEW.

JdemoHcTpauuu

Tabauywl u cxemsvi: «CrocoObl
BUI000pa3oBanusy, «I eorpaduyeckoe
BUI000pa30BaHUE TPEX BHUIOB
JIAHJIBIIIE, « IKOJIOTHYSCKOE
BUI000pa30BaHNE BUOB CHHUIDY,
«ITonmumunon el pacrenuin», «KamyctHo-
peIeUYHBIN THOPUTY.
OO6opynoBanue: repOapun pacTeHUN
OJIM3KUX BUOB, 0OPA30BABIINXCS
Pa3ITUYHBIME CIIOCOOAMHU

XapakTepu3oBaTh BUA000pa3oBaHue
KaK pPe3yJbTaT MUKPOIBOJIIOIUH.
OOBSACHSTH POJIb U30JSAIUN

B 00pa30BaHUU HOBBIX BUOB.
XapakTepu30BaTh Pa3InYHbIE CIIOCOObI
BUJ1000pa30BaHus (AJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIE PUMEPDI
BUJIOB, 00pa30BaBIINXCS PA3TAIHBIMA
CIOCOOAMH.

[IpuMeHsTh 3HaHUS CITOCOOOB
BUJ1000pa30BaHUs JIJIs1 OOBSICHEHUS
MPUYMH MHOT000pa3us BUJIOB.
OOBACHATD BOSHUKHOBEHHE
YCTOMYMBOCTH MATOTEHOB

K aHTUOMOTHUKAM

HToro 4yacoB no teme

14
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3 | Tema «Makpo3BoJIIOLMs U €€ pe3yJbTaTbD)
3.1 | MakposBoJromnusi. 1 MeTo 161 U3y4eHUSI MaKPOIBOITIOIUH. PackprIiBaTh comepikaHne TEPMUHOB
[Taneonronornyeckue [TaneoHTONIOrUYECKHUE METO IbI Y TIOHSTHI: MaKpPOIBOJIOLIHS
METO/Ibl U3YUCHUS u3ydeHus sBoimonuu. [lepexoansie (punorenes), nepexoHbie HOPMEI,
ABOJTIOIAH ¢dbopMbI 1 GUITOTEHETUICCKUEC PSIBI bunoreHeTHYeCKUe b,
OpraHU3MOB. MAJICOHTOJIOTUSI.
JleMoHCTpauMu XapakTepu3oBaTh MaKpOIBOJIIOIUIO KaK
Tabauyvt u cxemol: HaJIBUJIOBYIO 3BOJIIOLIMIO 00pa30BaHUs
«DUIOTeHETUYECKUIA PSIT IO, KPYIHBIX TAKCOHOMUYECKUX €JIMHUII.
«APXEoNTEePUKC», «3BEpO3yObIe OOBsICHATD 3HAUCHUE
smepb», «Creroredanbn, MAJICOHTOJIOTUYECKUX UCCIIEOBAHUM
«Punnodpute», «CeMeHHBIC JUTSL TIOJTy4EeHUs (PaKTOB IBOJIIOIUU
ManOPOTHUKI. OpPTraHU3MOB.
O0opynoBaHme: KOJUICKIINH, IIpuBOAUTH ITPUMEPHI OPraHU3MOB,
repOapuu, MyJSDKA HCKOTTAEMBIX OTHOCAIIUXCS K TIEPEXOTHBIM
OCTaTKOB OPTaHU3MOB dbopmam.
Ha3zbiBaTh rpynibl Oprannu3mMos,
JUISI KOTOPBIX BOCCTAHOBJICHBI
(bUITOreHEeTUYECKUE PSIBI.
CpaBHUBATH NPOLIECCHI
MaKpO3BOJIIOIUN 1 MUKPOIBOJIIOIIUN
3.2 | buoreorpaduueckue 1 buoreorpaduueckre MeTo b1 PackpbiBaTh cojiep>KaHUE TEPMUHOB
METO/IbI U3YUCHUS u3ydeHus 3Bomonnu. CpaBHEHHE Y TTOHATHUI: Onoreorpadwsi, SHICMHKH,
HBOJTIOIINH ¢opsl 1 payHbI MATEPUKOB PEJIUKTBHI.

U ocTpoBOB. broreorpaduueckue
oOnactu 3emin. Bunpl-sHneMuku
Y PEJIUKTHIL.

OO60CHOBBIBATh 3HAYEHHUE
ounoreorpadun s N3yICHUS
HBOJTIOIIMY OPTAaHU3MOB.
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JeMoHcTpanun

Tabauywl u cxemvi:
«buoreorpaduieckre 30HbI 3eMIIN»,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanue: repdapuu; KOJUICKIIUN
HACEKOMBIX

[Tepeuncnsath 6uoreorpaduyeckue
oOnacTu 3eMiid U OOBSICHATD MPUYUHBI
WX BBIJICIICHUSI.

CpaBHuBats (iopy 1 hayHy MaTepUKOB
¥ OCTPOBOB, PaCTEHUS M JKUBOTHBIX
pa3HbIX Ouoreorpaduueckux ooIacTe.
[IpuBOAUTH PUMEPHI PEITUKTOBBIX
OpraHU3MOB, BUJIOB-IHIEMHUKOB.
OOBICHATH MPUYUHBI COXPAHEHUS
BUJIOB SHJIEMUKOB 1 <GKUBBIX
HCKOIIAEMbIX»

3.3

DOMOPHUOTIOTHYECKHE
Y CPaBHUTEIbHO-
Mopdororuueckue
METO/Ibl U3YUECHHUSI
HBOJIIOLIUH

OMOpPHOJIOTHYECKUE U CPAaBHUTEIIbHO-
MOp(}OJIOrHYecKre METOIbl U3YUECHHUSI
ABOJIIOLIMHU. | 'eHEeTHYECKIE MEXaHU3MBI
SBOJIFOLIMM OHTOI'€HE3a U MOSIBICHUS
SBOJIFOLIMOHHBIX HOBIIIECTB.
['omon0rnYHbIE ¥ AHATOTUYHBIE
oprasbl. Py1ruMeHTapHbIEe OpraHsbl

Y aTaBuU3Mbl. MOJIEKYIISIPHO-
TreHeTUYEeCKUEe, ONOXMMUYECKUE

¥ MaTEMaTUYECKUE METOBI

U3y4eHUs 3BOIOLMHU. ['OMONOruHbIe
reHbl. COBpEMEHHbBIE METO/IbI
MOCTPOCHUS (PUITOTEHETUUECKUX
JIEPEBHEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOIUS
TE€HOMOB.

PackpbIBaTh cosep:kaHue TEPMUHOB

U TIOHSTUI: YMOPUOIOTHUS, MOP(OJIOTHUS,
TOMOJIOTUYHBIC U aHATIOTHYHBIE OPTaHbl,
PYJIIMMEHTBI, aTaBU3MbI, OMOXUMUYECKAS
TOMOJIOTHS.

XapakTepu30BaTh SMOPHOIOTUIECKHE,
CPaBHUTEIHLHO-MOP(OJIOTUUECKHE,
MOJIEKYJIIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE, MATEMaTHUECKIE
METO/IbI U3YUECHHUSI SBOIOIIH.
OOBsICHATH 3HAUCHHE DMOPHOJIOTHH,
CpPaBHUTEIHHOU MOP(OJIOTHH,
MOJIEKYJIIPHON T€HETUKU, OMOXUMHUH,
OMOUH(OPMATUKH JIJISI UBYUCHUS
HBOJIIOI[MU OPTaHU3MOB.

OuenuBats Bkinax A. O. KoaeBckoro
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JeMoHcTpanun

Ilopmpemuwi: K. M. bap,

A. O. KoBanesckuii, ®. Mromiep,
. I'ekkenb.

Tabnuywl u cxemol: «HaganbHbIC
CTaiuy SMOPHOHAIBHOIO PA3BUTHS
MTO3BOHOYHBIX )KUBOTHBIX),
«I"OMOJIOTHYHBIC U aHAJOTUYHbBIC
Oprasb», «PyTMMEeHThI», « ATaBU3MBIY,
«XpoMOCOMHBIE HAOOPHI YEIIOBEKA
Y IIAMIIAH3E».

OobopynoBanue: KOJIJICKIIUH,
repOapuu, MyJisDKM TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpTraHOB M aTaBU3MOB

B Pa3BUTHE IBOJIIOLIMOHHOTO YUECHUS.
OnuceIBaTh FeHETUYECKUE MEXAaHU3MBI
HBOJIFOLIMU OHTOI'€HE3a U NOSIBJICHUS
HBOJIFOLMOHHBIX HOBILIECTB.

[IpuBOANTH IPUMEPHI ATABU3MOB U
PYJIMMEHTAPHBIX OPTaHOB Y Pa3IUYHBIX
OpPraHHU3MOB U OOBSACHATH IPUUMHBI UX
MOSIBJICHMUSL.

[IpyBOIUTE MPUMEPHI TOMOJIOTUYHBIX

Y QHAJIOTUYHBIX OPI'aHOB.

CpaBHUBATh CTPOCHUE OPTaHOB

y OPraHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYIIII.

[TpuBOINUTE MPUMEPHI OMOXUMUYECKOM
Y TEHHON TOMOJIOTHH.

OneHuBaTh 3HaUEHUE OMOMHPOPMATUKI
JUT U3YYECHUS 3aKOHOMEPHOCTEN
ABOJIFOLIUN

3.4

OO0mume
3aKOHOMEPHOCTH
ABOJIFOLIUY

OO6mIre 3akOHOMEPHOCTH (TIpaBHIIA)

sBoMIOIIMK. HeoOpaTUMOCTh SBOTIOIIUH.

AnanTvuBHas paavanusl.
HepaBHOMEpPHOCTH TEMIIOB SBOJIIOLIUH.
JdemoHcTpauuu

Tabnuywl u cxemol: «I TaBHBIC
HaIIpaBJICHUS dBOJIONHHY, «O01THe
3aKOHOMEPHOCTH SBOJIOLINNY

PackpriBaTh conep:kaHue TEPMUHOB

Y MOHATUI: cMeHa QYyHKILIHUI OPTaHOB,
HEOOPaTUMOCTh IBOJIIOLINY, aAANTHBHAS
paauanys, HEpaBHOMEPHOCTb TEMIIOB
DBOJIIOLUH, YEPEIOBAHUE TTIABHBIX
HAaNpaBJICHUUN 3BOJIFOLUU.
AHanmM3upoBaTh NPUUNHBI
YepeI0BaHMNsI IVIABHBIX HAPABICHUN
HBOJIFOLIUH.
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[IpuBOIUTH IPUMEPHI

ITPOUCXO0KICHHSI OPTaHU3MOB

OT HECIIEUAIIM3UPOBAHHBIX MPEJIKOB U
UX TIPOTPECCUPYIOLIEN CIIEIIUATN3ALIAH.
OOBACHATH TPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB JBOJIIOLIHH.

IIpuBOINUTH TPUMEPHI aTAIITUBHOU
paaualuy y OpraHu3MoB.

OOBACHATH IPUUMHBI HEOOPATUMOCTH
ABOJIIOLUU

Htoro yacos 1o teme 6
4 | Tema «IIpoucxo:xkaeHue u pa3BuTHe KU3HA Ha 3emJie»
4.1 | I'umoTtessl 2 HayuHble TMnoTe3bl NpoOUuCX0XKICHUS PackpbIBaTh cofepkaHue TEPMUHOB
BO3HUKHOBEHHS JKU3HU KU3HU Ha 3emie. AGHoreHes Y MOHSATUI: KPEAMOHNU3M, BUTAJIN3M,
Ha 3emJe v nancnepmus. /[{onaydnsie naHcIepMusi, aboreHes.

MPEJICTABICHUS O 3aPOXKICHUM KU3HU
(kpeanonusm). I'unoresa
MOCTOSTHHOT'O CaMO3apOKJICHUS KU3HU
U €€ onpoBepkeHue onbitaMu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxneHne Ku3HU

U acTpOOHOJIOTHS.

JdemoHcTpanuu

Iopmpemui: ©. Penu,

JI. Cnannannianu, JI. Ilactep.

Tabauywl u cxemsi: «Cxema OmbITa

@. Pequ», «Cxema onsiTa JI. [TacTepa

N3naraTh Hay4YHBIE TUIIOTE3bl U TEOPUHU
MIPOMCXOXKJICHUS KU3HU Ha 3eMIIe.
OnennBatsb Bkitag @. Penn,

JI. Cnannanuanu, JI. [Tacrepa

B (hopMupOBaHE HAYYHBIX B3TJISI0B
Ha MPOUCXOXKICHNUE )KU3HU Ha 3eMJIe.
ITepeuncnaTh CTaiuu pa3BUTHS KU3HU
Ha 3emJie, COrJIacCHO TEOpUHU OMOI0A3a
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I10 UBYUYCHHIO CaMO3apOKIACHUA
KHU3HU

4.2

OCHOBHBIE dTaNbI
HEOPraHUYECKOU
ABOJIIOLIUU

OcHOBHBIE ATallbl HEOPTaHUYECKON
sBoonuu. [lnanerapnas
(reosoruueckas) SBOIOLHS.
XUMHUY€ECKas dBOJIIONA. AOMOTE€HHBIHI
CHUHTE3 OPraHUYECKHUX BEIIECTB

n3 Heoprannueckux. OnsiT C. Muepa
u I'. FOpu. O6pa3oBanue noauMepon
u3 MoHOMepoB. KoanepBarnas
runore3a AWM. Onapuna, runoresa
nepBuyHoOro OynsoHa /. Xonneiina,
reHetnueckas runoresa I'. Memepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
®opMUpoBaHUE MEMOPAH U
BO3HUKHOBEHHUE MPOTOKJIETKHU.
JdemoHcTpauuu

Ilopmpemuwi: C. Munnep, I'. IOpn,

A. W. Onapumn, /. Xonueiin,

I'. Memep.

Tabauywl u cxemol: «Cxema OrbITa

C. Munnepa, I'. FOpu», «Itansl
HEOPraHUYECKOM IBOJIOLIUN.
BupryanbHas 1abopaTtopHas padora
«MopennpoBanue onbIToB Musepa—
KOpu no u3zydenno abuoreHHoro

PackpbiBaTh cofiep:kaHie TEPMUHOB
Y IOHATHI: TSOJIOTHYSCKAas DBOJIIOIIHS,
XAMHAYESCKAs DBOJIOLMS, a0NMOTCHHBIN
CUHTE3, IEpBUYHAs aTMocdepa,
KOallepBaTHBIE Karuil, puOO3UMBI,
MPOOUOHTHI.

XapaxkTepru30BaTh OCHOBHBIE TaIlbl
XUMHUYCCKOM SBOJIIOINH.

Ha3bpiBaTh XMMHYECKHI COCTaB
MepBUYHON aTMOChephl 3eMITH.
OuenuBatb Bkiiaa C. Musepa,

I'. FOpu, T. Yeka, Y. I'unbepra

B (hOpMHUpPOBAHNE HAYYHBIX B3TJISI0B
Ha IPOUCXO0XKICHUE )KU3HU Ha 3eMJIe.
OnuceiBaTh yCIOBUS, HEOOXOIUMBIE
IUTT a0MOT€HHOTO CUHTE3Aa
OPTraHUYECKUX COCAUHECHUH.
[TpuBOIUTH IPUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKJIM ITPOIIECCHI
F€HETUYECKOTO KOTTUPOBAHUS

U (pepMEHTAaTUBHASI AKTUBHOCTb.
OO0OCHOBBIBATH HEBO3MOKHOCTD
MMOBTOPHOI'O BOSHUKHOBEHUSI KU3HU
Ha 3emIie
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CHUHTE3a OPraHUYECKUX COCAUHEHUM
B [IEPBUYHOM aTMOc(eper

4.3 | Ucropus 3emiu u Hctopus 3eMau 1 METOIBI €€ PackpeiBath copepkaHue TEpPMUHOB

METO/IbI €€ U3YUCHHUS n3ydeHus. Mickoraemble OpraHnyecKue | M TIOHSTHIA: T€OXPOHOIOTUS
ocTarku. ['eoxpoHosIoryus u ee METoAbl. | (OTHOCUTEIbHAS, AOCOJIIOTHAS ),
OTtHocuTeNnbHAs U a0COTIOTHAS OKaMEHEJIOCTH, METOIbI
rEOXPOHOJIOTHUs. [ €OXPOHOIIOTNYECKAs | TE€OXPOHOJIOTHH, TEOXPOHOJIOTHUESCKas
[IKaJa: 0HBI, 3PbI, IEPUOJIBL, FIIOXU. IIKAJIa: 30HBI, 3Pbl, IEPUOJIBI, STTOXH.
JdeMoHcTpanumn XapaxkTepu3oBaTh METOAbI N3YUCHUS
Tabauywl u cxemvi: HUCTOPUU 3EMIIH.
«"eoxpoHoIOrUEcKas MIKaIa. [Tepeuncnsath pa3aeinsl
OobopynoBanue: KOJUICKIIUN r€OXPOHOJIOTUYECKON IIKATTBI.
OKAMEHEJIOCTEM, TTOJIE3HBIX OueHnBaTh 3HAYEHUE UCKOMTAEMBIX
VCKOTIAEMBIX; MYJISKH OPTaHUYECKUX OCTAaTKOB JIJIs1 U3yUYEHHS] UCTOPUU
OCTaTKOB OPraHU3MOB. pa3BUTHSA )KU3HU Ha 3eMIIC.
JlaGopaTropnas padora OOBSICHATH XapaKTep pacupeieIeHUs
«/3yueHne u onMcaHne NCKOMaeMbIX MCKOIIa€MbIX OCTATKOB B 36MHOU KOPE.
OCTaTKOB JIPEBHUX OPTaHU3MOBY CpaBHHMBATH METOIbI A0COTIOTHOM

Y OTHOCUTEIBLHOM T€OXPOHOJIOTUN
4.4 | HayanbHbIE 3TaITbI HauanbHbIie 3Tanel opraHu4ecKomn PackpriBaTh conepkaHue TEpPMUHOB U
OpraHU4eCKON spomonnu. [lossBnenue u aBomonus ITOHATHUM: «IIOCJIEAHUN YHUBEPCAIbHBIN
ABOJIIOLIUU NEPBbIX KJIETOK. DBOIIOLIHS oO1IMii TPeI0K», OTHOKJIETOUHbIC

MeTabonu3Ma. BO3HHKHOBEHHE TIEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE
OMOTUICHKH KaK aHAJIOT TIEPBBIX

Ha 3emiie cooOmiecTB. CTpOMAaTOIUTHI.
[TpokapHuOThI U DYKAPUOTHI.

OpPraHu3Mbl, IPOKAPUOTHI, SYKAPUOTHI,
CUMOHUOTEHE3.

XapakTepru30BaTh HAYAIbHBIE STAIbI
OPTraHUYECKOUN IBOJIOLUU.
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[IpoucxoxaeHue 3yKapuoT
(cumOuoreHes). DBOJIOLUOHHOE
MIPOUCXOK]ICHUE BUPYCOB.
JeMoHcTpanun

Tabauywl u cxemol: «HagaabHBIC dTAITBI
OpraHu4ecKoil 3Bosroum», «Cxema
00pa3oBaHUsI SYKAPUOT ITyTEM
cuMmOuorenesay, «CTpoeHuE BUPyCay

[TpuBoauTH MpUMEPH apoMOpP(HO30B
TIEPBBIX OTHOKJICTOYHBIX OPTaHU3MOB.

XapaKTepmoBaTL OCHOBHBEIC
ITOJIOKCHUA N TOKAa3aTCIbCTBA T'NIIOTC3hbI

CUMOHOreHe3a.

Jloka3bIBaTh MOJITYaBTOHOMHOCTh
MUTOXOHAPUN U TUIACTHU]L, UX
IIPOUCXOXKACHHUE OT IPOKAPUOTHYECKUX
KJIETOK.

Jlenatb BBIBOJBI O 3HAYEHUU
BO3HUKHOBEHUS (DOTOCHHTE3A,
dbopMUpoBaHUs AIpa IS aIbHEHIIEro
Pa3BUTHSA )KU3HU Ha 3EMIJIE.
XapakTepru30BaTh T’MIIOTE3bI
MIPOUCXOKJICHHUSI BUPYCOB

4.5

OBOJIIOLMS DYKAPUOT

[IponcxoxaeHre MHOTOKIIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHUE
OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

JdemoHcTpanuu

Iopmpem: N. 1. Me4HUKOB.

Tabauywl u cxemol: «HauanpHbIC S TAITBI
OpraHuyeckoil 3Bononuny», «Crucrema
KUBOU IIPUPOIBI»

PackpeiBaTh copepikaHue TEPMHUHOB
Y TIOHATHIA: TTPOKAPHOTHI, SYKAPHUOTHI,
MHOTOKJICTOYHOCTh, CIICIIAATA3aIUs
KJIETOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHHUEC
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHHBaATh OCOOCHHOCTH
HYKapUOTHYECKHUX B TPOKAPUOTHUUECKUX
OpPTraHHU3MOB.

Ha3wiBaTh 0cHOBHBIE apoMOP(hO3bI
9YKapHOT U OLICHUBATh UX 3HAYCHUE
TUTSI TaTbHEUTIIETO Pa3BUTHS KU3HH
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4.6 | OCHOBHBIC 3TaITBI OCHOBHBI€ ATAITbI 3BOJIOIINHU BBICIIINX PackpriBaTh copepkaHue TEPMUHOB
ABOJTIOIN pactenuii. OcHOBHBIE apoMOp(}O3bI Y TIOHSITHIA: BOJOPOCIIH, PUHUODHUTHI,
pPacTUTEILHOTO MHpa pactenuii. Beixos pactenuii Ha cyiry. MXH, IMalIOPOTHUKOOOPa3HbIE, CEMCHHBIC

[TosiBnneHUE CIOPOBBIX PACTEHUN U MArOPOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU Cylid. CeMEHHbIE MTOKPBITOCEMEHHBIE, 0eCII0I0e
pacrenus. [IponucxoxkaeHue UBETKOBBIX | MMOKOJICHHE (CIIOPODUT), TOJIOBOE
pacTCHHIA. MOKOJICHHE (raMeTo(uT).
JeMoHcTpanun [lepeuncrisaTh OCHOBHBIE 3TAIIbI
Tabauywl u cxemol: «Apomopdo3bl ABOJIFOLIUM PACTUTEIBHOTO MUDA.
pacteHui», «Punnodurts», Ha3zbiBaTs 0CHOBHBIE apOMOP(O3bI
«OIHOKIJIETOYHBIE BOJOPOCITI, PaCTeHHI M OLICHUBATh UX
«MHOTOKJIETOUHBIE BOJOPOCII, 9BOIIOLIMOHHOE 3HAYECHUE.
«Mxny, «IlanmnopoTHUKNY, CpaBHHBaATh OCOOCHHOCTH CTPOSHUS
«["onocemennsle pacTeHus», «Opraibl | pacTEHHI Pa3HBIX OTHEIOB
[IBETKOBBIX PACTCHUI.
Oo6opyaoBanue: repdapuu pacTeHU
Pa3IMYHBIX OTJIETIOB.
IIpakTHyeckas padora
«M3yuenue ocoOEHHOCTEN CTPOCHHUS
pPaCTEeHMI pa3HbIX OTIEIOB

4.7 | OCHOBHBIE dTaITBI OCHOBHBI€ 3TaMbl 3BOJIOLUU PackppiBaTh cosiepskaHue TEPMHUHOB

ABOJIIOIIUU )KUBOTHOTO
MUpa

KUBOTHOTO Mupa. OCHOBHBIE
apoMopd 036l )KUBOTHBIX. BeHckast
dayna. KemOpuiickuii B3pbIB —
NOSIBJIEHUE COBPEMEHHBIX THIIOB.
IIepBbie XOpAOBBIE :KUBOTHBIE. JKN3HB
B BOJIE. DBOJIFOLMS TIO3BOHOYHBIX.

Y TIOHSITUWA: TPOCTEHUIIINE,
[JJACTUHYATHIC, KUIIIEYHOIIOJIOCTHBIE,
MJIOCKHE Y€PBU, WICHUCTOHOTHE, PHIOHI,
3€MHOBOJIHBIE, TPECMBIKAIOIIUECS,
IITULIBI, MJIEKOMIUTAIOLIUE, IKTOJIEPMA,
DHTOJZIEPMA, ME30AEPMA, IBYCTOPOHHSIS
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[Ipoucxoxaenue ampuoOuit

v pentuiuid. [Ipoucxoxaenue
MJIEKONTATAOMMX U nTul. [[puHuun
KIroueBoro apomopdoza. OcBoenwme
OCCITO3BOHOYHBIMH U ITO3BOHOYHEIMH
YKUBOTHBIMH CYIIIH.

JdemoHcTpauuu

Tabnauyvt u cxemol: «CxeMa pa3BUTHS
YKUBOTHOTO MUPa», «KApoMop(o3bl
JKUBOTHBIX», «IIpocreimey,
«KunreunonoaoctHeiey, «Ilnockue
yepBu», «Unenucronoruey, «PriOb,
«3eMHOBOTHEICY,
«IIpecmpbikarommecs», «IITuip,
«MiekonuTaromnme».
OobopynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIA)KHBIE MTPENapaThI
YKUBOTHBIX; pAKOBUHBI MOJUTFOCKOB;
KOJUICKIIMY UTJI0KOKUX; CKEJICThI
ITO3BOHOYHBIX )KUBOTHBIX; Yy4eJsia IITULL
Y 3BEPEU.

IIpakTHyeckas padora

«M3ydeHne ocoOEHHOCTEN CTPOEHUS
TTO3BOHOYHBIX KMBOTHBIX)

CUMMETPUS, TEMIIOKPOBHOCT.
IlepeunciiaATh OCHOBHBIE ATaIIbI
ABOJIIOLNY )KUBOTHOTO MHUPA.
Ha3biBaTh OCHOBHBIE MpeaianTailny,
CIOCOOCTBOBABIIIKE BBIXOY dKUBOTHBIX
Ha CyIIy.

OueHnBaTh 3HAYEHUE Pa3BUTUSA
HEPBHOW CUCTEMBI JUI TPUCTIOCOOTICHMSI
YKUBOTHBIX K YCIIOBUSAM OKpPY>Karoien
CpEIBlL.

OOBICHATH MPUYHHBI SBOJTIOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
MITULL, MJIEKOTUTAOIINX

4.8

PazButne xxusHu
Ha 3emJie

PazBuTHe *)un3HU Ha 3emiie o Hpam
U IIEpUOJIaM: apXeu, MPOTEPO30H,
majaeo30M, Me30301, KalHO301.

PackpbIiBaTh coziep>kaHHE TEPMUHOB
U TIOHATUH: apxeil, apxebakTepun,
LIMaHOOAKTEPHH, IPOTEPO30H,
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OO01as xapakTeprucTUKa KIMMara

Y T€OJIOTUYECKHUX MPOLECCOB.
[TosiBNIeHUE M pacUBET XapaKTEPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €To
YCJIOBUS U BJIUSIHUE Ha Fa30BbI COCTaB
aTMocdepsl.

MaccoBbie BEIMUpPaHUS —
AKOJIOTUYECKHE KPU3UCHI IPOLLIOTO.
[IpyyuHbI U CIEACTBUS MacCCOBBIX
BbIMHpaHUl. COBpEMEHHBIN
DKOJIOTUYECKHUN KPU3HC, €TO
ocobeHnHocTu. [Ipobnema coxpaneHus
O6ropazHoobpasus Ha 3emIe.
JdemoHcTpauuu

Tabauywl u cxemol: «Pa3BuTHE KU3HU
B apXEUCKOM 3pen, «PazBuTue Ku3uu
B IIPOTEPO30MCKOM 3pe», «PazBurtue
YKA3HU B ITAJIE030MCKOU 3pe»,
«Pa3BuTHE )KM3HU B ME3030MCKOM Apen,
«Pa3BUTHE )KU3HU B KATHO30UCKOU
ape»

najaeo30u, KeMOpuii, OpJOBUK, CUITYD,
JIeBOH, KapOoH, mepmb, [1anres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PAKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHWJIO3aBPbl, M€30301, [ OHJ1BaHa,
JlaBpasus, Tpuac, 10pa, Me, XBOMHBIE,
TUHKTOBbIE, CATOBHUKOBBIE,
OeNIeMHUTBI, AMMOHUTHI, INHO3aBPbI,
apXEONTEPHUKC, TOKPHITOCEMEHHBIE,
KalHO30M, NaJeoreH, HEOT'eH,
AHTPOIIOTE€H, MACCOBOE BHIMUPAHHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU
Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
YcranaBnnBaTh 3aBUCUMOCTb MEXKTY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHECHUSIMHU KJIMMAaTa U IPOIIECCaAMHU
B KUBOW MPHUPOJE.

OOBICHATH MPUYMHBI pACIIBETA
CUCTEMATUYECKHUX IPYIIN OPraHU3MOB
B Pa3JIMUHbIC IPbI U TIEPUO/IBI.
AHaM3UPOBATH TPUYUHBI U CIEACTBUS
MAaCCOBBIX BBIMUPAHUU.

HazpiBaTh 0OCHOBHBIE apOMOP(O3BI
pPacTeHUN U )KUBOTHBIX.

[TpuBOAUTH IPUMEPHI IEPEXOTHBIX
(dbopM OpraHusmMoB.

AHaM3UPOBATH ITyTH PELLICHUS
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IPOOJIEMBI COXPaHEHUS
Oouopa3HooOpasus Ha 3emiie

4.9 | CoBpeMeHHas cUCTEMa
OpraHU4YecKOro Mupa

CoBpeMeHHas cucTeMa OPraHUYECKOTrO
mupa. [IpuHnumne! kaaccudukanum
opranu3MoB. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPIraHU3MOB.

JdemoHcTpauuu
Tabnuywvl u cxemol: «CoBpeMeHHas
CUCTEMa OPraHUYECKOTO MUPay

PackpbiBaTh cofiep:kaHie TEPMUHOB

U MTOHSTUH: OaKTepUHU, apXEH, BBICIIINE
pacTeHusl, 3eJIeHbIE BOJOPOCH,
OarpsiHKH, OypbIe BOJIOPOCIIH,
MOXOBUIHBIE, TAIIOPOTHUKOBHIHBIE,
XBOIIEBU/IHbIC, TIJITAYHOBUIHBIE,
r0JIOCEMEHHbBIE, TOKPBITOCEMEHHBIE,
MPOTUCTHI, KHIIEYHOOJIOCTHBIE,
IIJIOCKUE YEPBU, KPYTIIbIC YEPBH,
KOJIbYaThI€ YEPBU, WICHUCTOHOTHE,
MOJUTFOCKH, UTJIOKOKHE, XOPIOBBIE,
rpuOBbl, TUIIAHUKY, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHHUYECKOI0 MUPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATUYECKHE
IPYIIbI OPraHU3MOB.

OOBICHATH MPUHIIMIIBI KJIACCUDUKAITAN
OpraHU3MOB.

[lepeuncnsaTb OCHOBHBIE TPU3HAKH
MIPOKAPUOT, PACTCHUM, )KUBOTHBIX,
rpubOB, KPACHBIX U OYPBIX BOAOPOCIICH.
[IpuBOAMTH TIpUMEPHI IPEACTABUTEIIEH
OCHOBHBIX CUCTEMATUYECKUX TPy
OpraHu3MOB

HToro yacos 1o teme

15

118




®denepanbHas padbouas nporpamMma | buomorns. 10—11 kmaccsl (yriayOJeHHBIH YpOBECHB)

5 | Tema «IIpoucxoxkaeHue 4eja0BeKa — AHTPOINOTeHE3)
5.1 | AuTponosorus — 1 Paznensl v 3a1aum aHTPONOJIOTUH. PackpeiBath copepkaHue TEpPMUHOB
HayKa O YeJIOBEKE MeToabl aHTPOMOJIOTHH. Y TIOHSITUIA: aHTPOIOJIOTHS,
JleMoHCcTpanun MOPQOJIOTHSI, AHTPOTIOTEHES,
Tabauyel u cxemol: «MeToAbI AHTPOIIOMETPUSL, PEKOHCTPYKIHS,
AHTPOMOJIOTHUI». apXxeoJiorusi, dSTHorpadus.
ObopynoBanue: MyJIsHKHU Ha3swbiBats paseinsl u 3a1a4n
OKaMEHENOCTEN, MPEIMETOB AHTPOITOJIOTHH.
MaTepHaHBHOﬁ KYJIBTYPbI IIPCAKOB XapaKTepﬂgoBaTI, METO/IbI
4esioBeka; poTorpaduu HaXoa0K AHTPOIIOJIOTHH U CPABHUBATE
HCKOITAEMBIX OCTAaTKOB YEJIOBEKa UX MEXKIY COOOiA.
BriiensaTs BOIpOCH! 3BOTIOLHAH
YeJI0BEKA, UCCIIETyEMBIE PH TOMOIIU
Pa3JIMYHBIX METO/IOB
5.2 | Pa3zButune 1 CraHoBIIeHHE TPEACTaBICHUIN PackpsIBaTh coziepkaHue TEPMUHOB
MIPEJCTABICHUI 0 MPOUCXOKICHUH YETOBEKA. Y TIOHSITUI: AaHTPOIOT€HHAs TEOPHS,
O IPOUCXOKJIECHUN Penurnosnsie Bo33peHus. TpynoBas Teopusi, Homo sapiens.
YeJI0BEeKa CoBpeMEHHbBIE HAYYHBIE TEOPUHU. OuenuBats Bkiaa Y. J[apsuHa

JdemoHcTpauuu

llopmpem: Y. JlapBuH.

Tabauysl u cxemol: «MeTozbl
AHTPOIIOJIOTUIY.

OobopynoBanue: MyJIsHKU
OKAMEHEJIOCTEN, IPEAMETOB
MaTepUaIbHOU KyJIbTYPhI TPEAKOB
YEJI0BEKA; PENPOIYKIINH

(dororpadun) kapTuH

B pa3BUTHE MPEICTABICHUI

O MPOUCXO0KICHUU YEIIOBEKA.
ApryMEHTUPOBAHHO KPUTHUKOBATH
PEIUTHO3HBIE TIPEICTABICHUS

O TPOUCXOKICHUH YETIOBEKA C TTO3UIUN
€CTECTBEHHBIX HaYK.

XapaxkTepru30BaTh HAYYHbIE TEOPUU
MIPOUCXOXKICHUS YETOBEKa
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¢ MUGDOJIOTHYECKUMU
1 OMOJICHICKUMHM CIOKETAMU
IIPOUCXOK/ICHUS YEITOBEKa

5.3

MecTo uenoBeka
B CUCTEME
OpraHUYECKOTO MHUpa

CX0aCcTBO YeNOBEKA C AKUBOTHBIMH.
CucreMaTnuecKoe MOJIOKEHNE
yesoBeka. CBUIETENBCTBA CXO/ICTBA
YEJI0BEKA C JKUBOTHBIMMU:
CpaBHUTEIILHO-MOP(HOJIOTUYECKHUE,
aMOpHOIOTrnYecKUe, (PU3U0JI0ro-
OMOXMMHYECKUE, TOBEICHUYECKHE.
OTnuyus 4eI0BeKa OT KUBOTHBIX.
[IpAMOxX0xKAEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3Burtue
TOJIOBHOI'O MO3Ta U BTOPOM CUTHAJIbHOU
CUCTEMBI.

JleMoHcTpanun

Tabruywl u cxemwl: «I'0OBHOM MO3T
yesnoBekay, «HeraoBekooOpa3Hbie
00e3bsiHbIY, «CKelleT YenoBeKka u
CKEJIET IIMMITaH3e», «PyIUMEHThI U
aTaBU3MBbD.

O0opynoBaHme: CKEJIET YETIOBEKa;
MOJIEJIb Yepera YeloBeKa U uepena
MIMMIIaH3€; MOJIETb KUCTH YEJIOBEKA U
KUCTH IIMMIIaH3E.

JlaGopaTtopnas padora

«M3yueHne ocoOOEHHOCTEN CTPOCHHUS

PackppiBaTh copepxaHue TEPMHUHOB
Y TIOHSATUH: pyJIMMEHTHI Y YeJIOBEKa,
aTaBU3MBI y YETIOBEKA,
MPSMOXO0XKICHHE, BTOpas CUTHAJIbHAS
cUCTeMa.

OnpenensiTh CUCTEMAaTHYECKOE
TIOJIO’KCHHE YETIOBEKA B OPTaHUIECKOM
MUpE.

BBIABIATH 9epThI CXOACTBA U PA3TUIHS
YeJIOBEKA M )KUBOTHBIX.
XapakTepu30BaTh CBUIETEIHCTBA
CXOJICTBA YEJIOBEKA M )KUBOTHBIX
(cpaBHHUTEIBHO-MOP(OJIOTHUECKHE,
sMOpuoIorndYecKkue, (pru3noaoro-
OMOXUMHUYECKHE, TOBEICHUECKUE).
[TpuBOIUTE IPUMEPHI AaTABU3MOB

U PYJUMEHTOB Y YCJIOBEKA.
OnuceIBaTh MPU3HAKY YEIIOBEKA,
c(hOpMHUPOBABIIIHECS B CBSI3H

C APEBECHBIM 00Pa30M KU3HH MPEIKOB
U TIPSIMOX 0K JICHHEM.

BBISBIATE MPUYHHBI 0COOCHHOCTEH
CTPOEHUS Yepera JyeIoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPA3HBIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IIPAMOXOKICHUCM)

00e3bsIHaMHU.

CpaBHUBATH OPYIUIHYIO IEATEIBHOCTD
YEJI0BEKA U JKUBOTHBIX.

CpaBHMBaTh OCOOEHHOCTH BBICLIEN
HEPBHOU JIEATEIIBHOCTH YEJIOBEKA

Y KUBOTHBIX

5.4 | JIBmwKymye Cribl JIBrxymue cuibl ((hakTopsbl) PackpriBaTh copep:kaHue TEPMUHOB
(paxTopsr) aHTPOIIOTeHe3a: OMOIOTUYECKHE, Y TIOHSATUM: HACJIEZCTBEHHAS
aHTPOIOreHe3a conuaibHble. COOTHOLIEHUE M3MEHYHMBOCTb, ECTECTBEHHBIN 0TOOP,

OMOJIOTHYECKHUX M COITUATBHBIX OpYyIUiiHAs 1eSTEbHOCTD, TPYIIIIOBOE
(GbakTOpOB B aHTPOIIOTEHE3E. COTPYJHUYECTBO, OOIIICHUE, PEUb.
JleMoHCTpauMu XapakTepu3oBaTh JBUKYIIHE CUIIbI
Tabnuywl u cxemvl: «J|BUXKyIINE CUIBL | aHTPOITOTEHE3a: OMOJIOTUICCKIEC
AHTPOINOTEHE3aY. U COLlMAJIbHBIE
Oo6opynoBanue: MyJsiKU IPEIMETOB
MaTepuaIbHON KyJIbTyphl PEAKOB
YesioBeKa

5.5 | OcHOBHBIE cTaANU OCHOBHBIE CTaIUU AaHTPOTIOTEHE3A. PackpeiBaTh copepkaHne TEPMUHOB

aHTPOIIOTeHE3a

Pannue uenoBekooOpa3HbIe 00€3bSHBI
(IPOKOHCYJIbI) U paHHUE TTOHTUJIBI —
o011re mpeIKu 9eT0BEK00Opa3HBIX
00€3bsH U JIt0/IeH. ABCTPAJIOTIUTEKHU —
JIBYHOTHE IPEeAKH Jiroaen. Yenosek
yMEJbIN, EPBbIE U3TOTOBICHUS
opyauu tpynaa. Hemnosek
NPAMOXOJISIIIUN U IEPBBINA BBIXO
mroJiei 3a npenensl Appuku. Yenosek

Y [IOHSTUI: aBCTPAIIONUTEK, YenoBek
yMeJIbli, YenoBek mpsaMoXOoasIni,
Yenosek reinensoeprekuii, YemoBek
HEAHJEPTAJIbCKUN, KDOMaHbOHELL,
JICHUCOBCKHUH YEJIOBEK, YelnoBek
pa3yMHBIA COBPEMEHHOIO THUIIA,
MaJICOT€HETHKA.

Xapaxkrepru3oBaTh OCHOBHBIE CTAUU
AHTPOIIOT€HE3A.
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reienb0epreKuii — 00IuiA MpeI0K
HEaHJIepTaJIbCKOr0 YEJIOBEKA U
YeJ0BeKa pa3yMHOro. YenoBek
HEAHJIEPTAIIbCKUI KaK BUJL JIFOAEH
XOJIOOHOTO KJInMaTa. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM Y€JIOBEK, OCBOCHHUE
KOHTUHEHTOB 32 nipesieaMu AGpuKH.
[TasnieoreneTrka v nMaji€OreHOMMUKA.
JleMoHcTpaLun

llopmpemuwi: JI. JIukn,

4. 4. Porunckui, M. M. I'epacumos.
Tabnuywvl u cxemol: «IBOTIOIUOHHOE
JPEBO YEIOBEKA», K ABCTPATIOIUTEK,
«Yenosek ymenbiiny», «Henosek
MPAMOXOISIIIUI, «[€eHUCOBCKHM
yesnoBek», «Heannepranbuby,
«KpomMaHbOHIIBIY, «IIpeaku yenoBekay.
Oo6opyaoBanme: MOJIEIU TOpCa
IIPEAKOB YEJIOBEKA; MYJISKU MTPEIMETOB
MaTepUaIbHOU KYJIbTYpPhl IPEAKOB
YeJI0BeKa

BbISABIATE NMPOrpPECCUBHBIE YEPTHI,
ITOSIBUBILIMECS Y MPEIKOB YEJIOBEKA

Ha Pa3HbIX CTaJAUSAX aHTPOIIOTEHE3A.
[IpuBOINTH IPUMEPHI IPEACTABUTEIIECH
OCHOBHBIX CTQJIM{ aHTPOIIOIEHE3A:
OIMCBIBATH UX aHTPOIIOMETPUUECKUE
JaHHbIe, 00pa3 )KU3HU U OPYIUs TPYIa.
CpaBHUBATB NPEACTABUTEIEH OCHOBHBIX
CTaui aHTPOIIOTECHE3A

5.6

OBOJIIOIHS
COBPEMEHHOTO
yeJIoBeKa

DBOJTIOLMS COBPEMEHHOIO YEIIOBEKA.
EcTtecTBeHHBIN OTOODP B MOMYJISIUAX
yesioBeka. MyTallMOHHBINA MIPOLECC
1 noaumopdusm. [lonynsaunonusie
BOJIHBI, Ipeii¢) reHOB, MUTPALIKs

PackpsIBaTh cozepkanue TEPMUHOB
Y IOHATUN: MyTallMOHHBIN IIPOLIECC,
noUMOopU3M, MOMYJISIIUMOHHbBIE
BOJIHBI, Ipei reHoB, Murpanus,
«@hdexT ocHOBaTETN.

122




®denepanbHas padbouas nporpamMma | buomorns. 10—11 kmaccsl (yriayOJeHHBIH YpOBECHB)

1«3 PeKT OCHOBATENS» B MOMYJIALUAX
COBPEMEHHOT0 YeIIOBEKa.

JdeMoHcTpauuu
Tabauywl u cxemol: «ITaMbl SBOJTIOLUN

YCJIOBCKA»

XapaKkTepu30BaTh pPOJib €CTECTBEHHOTO
0oTOOpa B MOMYJISIIIUSIX COBPEMEHHOTO
YeJI0BeKa.

OreHuBaTh pOJIb MyTalIUOHHOTO
npoliecca, momyJISIHOHHBIX BOJIH,
npeida renos, Murpaiuu, «3ddexra
OCHOBATEJISD» B DBOJIFOLIAN TOMYJISUN
COBPEMEHHOT0 YEJIOBEKA.
[IpuBoANTH IPUMEPHI (PAKTOPOB,
CIIOCOOHBIX BBI3BATH MOIYJISIIUOHHBIC
BOJIHBI B 3BOJIIOLIUM COBPEMEHHOIO
YyesioBeKa

5.7

YenoBeueckne pachl.
MexaucuuninHapHbIe
METO/IbI aHTPOIIOJIOTUH

Yenoseueckue packl. [lonsitue o pace.
Bonpiime pacsl: eBponieonHas
(eBpasuiickas), aBCTpaIo-HErPOUTHAS
(3KBaTOpHaIbHASA ), MOHTOJIOUHAS
(a3uarcko-amepukaHckas). Bpems

U IyTHU pacCeIeHUs YeI0BeKa Mo
ianere. EquHCTBO YenoBevyecKux pac.
HayuHasi HecocTOsTeNbHOCTh pacu3ma.
[TpucnocobaeHHOCTh YeToBeKa

K Pa3HbIM YCJIOBUSAM OKPYXKAIOIIEH
cpenbl. Biusaue reorpaduueckoi
cpenbl u npeiida reHoB

Ha Mop(dooruto u HGU3NOIOTHIO
YeJioBeKa.

MexaucuuIInHapHble METO/Ib

PackpbIBaTh cofepkaHue TEPMUHOB
U MTOHSITUI: paca, pacoreHes3, pacusm,
COLMAJIBHBIN JAPBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBIINX
pac 4esloBeKa: eBpPOIEOUTHON
(eBpa3uiicKoii), aBCTpaIO-HETPOUTHOM
(3KBaTOPHAIILHOM ), MOHTOJIOMTHOM
(a3maTcKO-aMepUKaHCKOM ).

BbISBISITH MPUYMHBI BOSHUKHOBEHUS
YeJIOBEYECKHX Pac.

[IpuBOAMTH IPUMEPHI AN TUBHBIX
MPU3HAKOB Y MPEJICTAaBUTENEN
YeJIOBEYECKHX pac.

[IprBOINTE CBUIETENBCTBA EIUHCTBA
MIPOUCXOXKIACHHS YEJIOBEYECKUX PaC.
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B (hr3mdecKoit (OMOIOTHIECKOM )
AHTPOMOJIOTMHU. DBOJIIOIIMOHHAS
AHTPOIIOJIOTHUS U MAJICOAHTPOIOJIOT S
YEJI0BEYECKUX IOITYIISALHAN.
buoconunanbHble UCCIEI0BAHUS
IpUPOABI uesioBeka. MccnenoBanue
KOABOJIOLUU OMOJIOTUYECKOTO

Y COLIUAJIHOTO B YEJIOBEKE.
JeMoHcTpanun

Tabnuywl u cxemol. «Pacel ueaoBeKay.
IIpakTHyeckas: padora

«M3ydeHne 3KOJOTMYECKUX aIalTallii
YEJIOBEKa

ConocTtaBisTh aAalTUBHBIE TUITHI
JIIOJIEW C PACOBBIMU IIPU3HAKAMMU.
JIoKa3pIBaTh HAYYHYIO
HECOCTOSATENBHOCTh pacu3ma

Hroro gyacoB 1o Teme 10
6 | Tema «9koyorusi —HAyKa 0 B3aMMOOTHOIIEHUSIX OPTAaHN3MOB M HAIOPTaHU3MEHHBIX CHCTEM C OKPY:KaIoIIei
cpeaoin»
6.1 | 3apoxmenue 1 3apoKICHHUE ¥ PA3BUTHE SKOJIOTHH PackpeiBaTh cojepkaHue TEPMHUHOB

H Pa3BUTUC SKOJIOTUH

B Tpynax A. 'ymOonbara, K.®. Pynse,
H.A. CeBepuosna, J. 'ekkens,

A. Tencnu, B.H. Cykauesa.

Paznenbl u 3a1a4n SKOJIOTHH.

CBsI3b AKOJIOTUU C APYTUMU HAYKAMHU.
JdemoHcTpauuu

Ilopmpempsi: A. I'yMO0NBIT,

K. ®@. Pynne, H. A. CeBep110B,

9. I'ekkenp, A. Tencau,

B. H. Cykaues.

Y TIOHSITUI: SKOJIOTHS, ayTIKOJIOT U,
CHHDKOJIOTHSI, DKOJIOTHSI COOOIIECTB
M DKOCHUCTEM, PKOJIOTHS BHUI0B

Y TIOMYJIAIMHA.

XapakTepu30BaTh OCHOBHBIE 3TAIbI
3apOXKICHUS U PA3BUTHUS YKOJIOTUHU KaK
HAYKHU.

[TpuBOAUTH TPUMEPHI OOBEKTOB
M3YYEHUS DKOJIOTUU.

Ha3biBaTh OCHOBHBIC 3a/1aUM, CTOSIIINC
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Tabauywl u cxemvl.: «Pa3nensr
DKOJIOTHI

nepes y4eHbIMU-3KOJIOTaMH.
YcTaHaBnMBaTh B3aUMOCBS3b SKOJIOTUU
C IpYTUMH HayKaMH

6.2 | MeToabl DKOJIOTUU.
3HaueHue
DKOJIOTHYECKHUX
3HAHUHU I YEIT0BEKA

Metonsl 3xonoruu. [lonessie
HaOMI0ICHHS. DKCIIEPUMEHTHI

B DKOJIOTMU: TIPUPOJIHBIC

1 naboparopHbsie. MojienpoBaHue
B 9KOJIOTMM. MOHUTOPHHT
OKpY>KalOIIEW CPEbI: TOKATIbHBIN,
pErHOHAIBHBIN U TJI00ATBHBIIH.
3HaYCHHE HKOJIOTUYECKUX 3HAHUM
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHUE KAK OCHOBA CBS3EH
YEJIOBEUYECTBA C IPUPOJIOH.
DopMUPOBAHUE IKOTOTHUUECKON
KYJIBTYPBI ¥ 3KOJIOTUYECKOU
rPaMOTHOCTH HACEJICHHUSI.
JdemoHcTpauuu

Tabnuywl u cxemvt: «KMeTOIBI
3KOJIOTUNY, «CXeMa MOHUTOPUHTA
OKPYXKaroUIEH CpeabD».
JlaGopaTropnas padora
«3yueHne MEeTOJ10B SKOJIOTUUYECKUX
HCCJICTOBAHUI

PackpbiBaTh cojiepKaHue TEPMUHOB

Y IIOHATHI: IOJIEBbIe HAOIIOICHMS,
MOHHUTOPHUHT OKPY>KaloIIeH Cpebl,
MOJICTUPOBAHUE, IKCTICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu3oBaTh METOIbI IKOJIOTHH.
ITpuBOAUTH MPUMEPHI MOJIEBBIX
HaOJIIOJIEHUH B DKOJIOTUH.

BrISBISITE 0COOCHHOCTH MOHUTOPHHTA
OKpYKaloIIel cpelibl Kak MeTo/a
DKOJOTMYECKHUX MCCJICIOBAaHUM.
OO00CHOBBIBATH 3HAUECHHUE
AKCIIEPUMEHTOB B AKOJIOTMYECKUX
HCCJICIOBAaHMSIX.

CpaBHuBath 1aOOpaTOpHbIE

Y IPUPOJAHBIE IKCTIEPUMEHTHI KaK
METOJIbI SKOJIOTUUECKUX HMCCIICIOBAHUM.
OrneHuBaTh 3HAUCHUE TTPOTHOZUPOBAHUS
KaK METOJIa DKOJOTMYECKNX
HCCJICJOBAHMM.

O00CHOBBIBaTH HEOOXOIUMOCTD
ADKOJIOTMYECKUX 3HAHUM

JUIsl COBPEMEHHOTO YeJIOBEKa

HToro yacos 1o teme
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7 | Tema «Opranu3mbl 4 cpea 0OMTAHUSD)
7.1 | Dkonormueckue 1 DKonoruyeckue GakTopsl PackpbIBaTh coepaHue TEPMHUHOB

bakTopbl Y 3aKOHOMEPHOCTH X JCHCTBUSI. Y TIOHSITHI: KOJIOTUYECKUI PakTop,
Knaccudukanus skoaoruyeckux OMOJOTUYECKUN ONTUMYM,
bakTopoB: abUOTHYECKHUE, OTPaHUYMBAIOIINNA (JIUMUTUPYIOITUH)
ouotuyeckue, antTpornoreHHsie. O0Me | dakrop.
3aKOHOMEPHOCTH JEHUCTBHS KnaccuuuupoBath 3K0JI0rHYECKUe
sKosIornueckux ¢pakropos. [Ipasuiio (aKTOPBI 10 Pa3HBIM OCHOBAHUSM.
munumyMa (K. [lnpenrens, XapakTepHu30BaTh 00IIMe
1O. JIubux). TonepaHTHOCTE. 3aKOHOMEPHOCTH JIEUCTBUS
OBpUOUOHTHBIE U CTCHOOMOHTHBIC AKOJIOTUYECKUX (haKTOPOB.
OpPTraHHU3MBI. OOOCHOBBIBaTH IEHCTBUE 3aKOHA
JleMoHCTpauMu ONTHMYyMa Y 3aKOHa OrPaHUYMBAOILIETO
Tabauywl u cxembl: «IKOJIOTUIECKUE dakTtopa.
bakTopbI». [IpuBOIUTH IPUMEDHL:
Oo6opyaoBanue: repoapun WUTIOCTPUPYIOIINUE AEHCTBUE MpaBUia
Y KOJIJIEKIIUU PACTEHH U )KUBOTHBIX, MUHHUMYMa, OTPaHUYUBAIOILIETO
MPUCIIOCOOJICHHBIX K BIMSIHUIO (dhaxTopa, SBpUOUOHTHBIX
Pa3IMYHBIX IKOJIOTHYECKUX (PAKTOPOB Y CTEHOOMOHTHBIX OpPraHU3MOB

7.2 | AGnoTHueckue 1 AbGunoTtndeckue (HaKTopHI. PackpeIBath copepkaHue TEPMUHOB

dakropbl. CBeT Kak CBeT Kak 3KOJIOTUYECKUM (haKkTop. U TIOHSTHI: CBET, (OTONEPUOIU3M.

DKOJIOTUYECKUAMN JlericTBUE pa3HBIX YYACTKOB XapakTepru3oBaTh ACUCTBUE CBETA KAK

dakTop COJIHEYHOT'O CTIEKTpa Ha OPTaHU3MBI. HKOJIOTHYECKOTO (haKTopa.

DKOJIOTUYECKHUE TPYIIIBI pACTEHUI

Y )KUBOTHBIX 10 OTHOILICHUIO K CBETY.
CurnanbpHasi poJjib CBETAa.
DoTonepruoan3m.

CpaBHUBaTh JIEHCTBHUE PA3HBIX
YYaCTKOB COJTHEYHOTO CIIEKTPa
Ha OpTaHU3MBI.

BrIsBISITE OCOOCHHOCTH CTPOCHUS
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JeMoHcTpanun

Tabauyvt u cxemol. «CBETOBOM
CHEKTP», « IKOJIOTHUCCKHUE TPYTITIHI
YKUBOTHBIX 110 OTHOIIIEHHUIO K CBETY.
Oo6opynoBanme: repdbapun
CBETOIOOUBBIX, TCHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHH;
CBETOJIFOOMBEIC, TCHEIIOOUBEIC U
TEHEBBIHOCIIMBBIC KOMHATHBIC
pacTeHusl.

JlabopaTropnasi paGora
«BrbIsIBIICHHE TTPUCITOCOOICHU I
OpPTaHU3MOB K BIIUSIHUIO CBETa)

1 KU3HEJEATEIIbHOCTH PACTCHUH
Pa3HBIX SKOJOTHUECKHUX TPYIII

10 OTHOIICHHIO K CBETY
(cBeTOMI00MBBIC, TCHETIOOUBEIC,
TEHEBBIHOCJIUBBIC).

[TpuBOIUTE MPUMEPHI PACTCHUH Pa3HbIX
AKOJIOTHYECKUX TPYIII 10 OTHOIIICHUIO
K CBETY.

BrIsSIBISTE 0COOCHHOCTH CTPOCHHS

1 KU3HEACATEILHOCTH KUBOTHBIX
Pa3HBIX IKOJOTHYECKUX TPYIIII

110 OTHOIIICHUIO K CBETY (JTHEBHBIE,
CyMepeUHbI€, HOUHbIE).

[TpuBOAUTH IPUMEPHI JKUBOTHBIX
Pa3HBIX SKOJOTHYECKHUX TPYIIIT

MO0 OTHOIIICHMIO K CBETY.
OOG0CHOBBIBATh 3HAUCHHUE
doTorneprou3Ma B )KU3HU OPTaHU3MOB
1 JUIS IPAKTUKHW CEITbCKOTO X035HCTBA

7.3

AbuoTtuyeckre
(bakTopsbI.
Temmneparypa kak
DKOJIOTUYECKUN

dakTop

Temneparypa Kak 3KOJI0THYECKUN
dakrop. [elicTBue TeMiepaTypbl
Ha opraHusMel. [lolikunoTepmHubie

Y TOMOMOTEPMHBIE OpPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpTraHU3MBI.

JeMoHcTpanun

Tabauyvl u cxemvl: «TenIOKpOBHBIE

PackpbIiBaTh co/iep>kaHHE TEPMUHOB

Y MIOHATHUH: TEMIIEpPATYpA,
MOUKWIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOMOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHaOKO03, IBPUTEPMHbIE
OpPraHU3Mbl, CTECHOTEPMHBIE OpPTraHU3MBlI,
TEPMOPETYIISILIHSL.

XapakTeprus3oBaTh IEHCTBUE
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KUBOTHBIEY, «XO0JIOJTHOKPOBHbBIE
KUBOTHBIEY.

O06opynoBanue: repoapuu

Y KOJUIEKIIMH TETUIONOOMUBBIX,
3UMOCTOMKHUX, MOPO30yCTOWYNBBIX
PACTEeHMI; Yyyesa NTULL U 3BEPEN.
JlaGoparopHasi pabora

«BpIsiBIEHHE TPUCTIOCOOTIEHUIA
OpPraHU3MOB K BIHMSHUIO TEMIIEPATYPhD)

TEeMIIEPATypbl HA OPTaHU3MBI.
BoIsiBISITE 0COOEHHOCTH CTPOCHUS

Y KU3HEAECATEIBHOCTH
MOWKUIOTEPMHBIX (XOJIOTHOKPOBHBIX )
Y TOMOMOTEPMHBIX (TEMIOKPOBHBIX )
KUBOTHBIX.

[IpuBOANTH MPUMEPHI TOMKHIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX ) YKUBOTHBIX.
BbISBISITE 0COOEHHOCTU CTPOCHUS

Y KU3HEIEATEIIbHOCTU TEIJI0II00OUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHuil.

[IprBOIUTE MPUMEPHI TEMIOTOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOMYHUBBIX
pacTeHuil.

[TpuBOUTE PUMEPHI SBPUTEPMHBIX

Y CTEHOTEPMHBIX OPraHU3MOB

1.4

AOUOTHYECKHE
dbakTopsl. BiaxxHoCTh
KaK DKOJIOTHUYECKUU

dakrop

BrnaxHOCTh KaK 3KOJIOTUYECKUN
dakrtop. [Ipucnocobnenus pacTeHuit

K MOJICP)KaHUIO0 BOJTHOTO OaliaHca.
Knaccudukanus pactenuit

110 OTHOIIIEHUIO K BOJIC.
[TpucnocobneHuns ;KUBOTHBIX

K U3BMEHEHHUIO BOJIHOTO PEXKUMA.
JdeMoHcTpauuu

Tabuuibl U cxembl: «DPU3HOTOTHYECKHE

PackpeiBaTh copepxkaHHe TEPMUHOB

Y TTOHSTHI: BIAXKHOCTH, TUAPODUTHI,
rUrpouThl, Me30(UThI, KCEPODUTHI,
YKUBOTHBIE: BOJIHBIE, TOJTyBOJIHBIE,
Ha3eMHbIE.

XapakTepHu30BaTh ACUCTBUE BIAKHOCTH
KaK 9KOJIOTMYECKOTro (pakTopa.
BbIsBIATE 0COOEHHOCTH CTPOEHUS

Y JKU3HENESTEIbHOCTH PACTEHUIN
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a/IanTaluy >KUBOTHBIX).
O0opynoBanue: repOapuy pacTeHUH,
OTHOCSIIIMXCS K TUTPOdUTaM,
Kcepoduram, Me30puTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIIIL.

JlabopaTopnasi padora
«AHAaTOMUYECKHE OCOOEHHOCTH
pacTeHMid U3 PA3HBIX MECT OOUTAHUS

Pa3HBIX SKOJIOTMYECKUX FPYIII 1O
OTHOUIEHUIO K BOJIE.

[IpuBOIUTE MPUMEPHI PACTEHUI Pa3HbIX
HKOJIOTUYECKUX TPYIII 110 OTHOLIECHUIO
K BOJIE.

BrIsiBIsITE aHATOMUYECKHE

U (pu3noIorNYeCcKue MPUCIOCOOICHUS
YKUBOTHBIX K U3MEHEHUIO BOJIHOTO
pexumMa.

[IpuBOAUTH MPUMEPHI BOJIHBIX,
MOJTYBOJIHBIX M HA3€MHBIX KUBOTHBIX

7.5

Cpenpl oOuTaHus
OpraHu3MOB

Cpenpl 00UTaHMSI OPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3/1yIITHAs, TOYBEHHAS,
rTyOMHHAs TTOANOYBEHHAs,
BHYTpHOpTaHU3MeHHast. OU3HKO-
XUMHUYECKUE 0COOCHHOCTH Cpel
oOUTaHUS OPTAaHU3MOB.
[IpucnocoOneHus opraHu3MOB K KU3HU
B Pa3HBIX cpeax.

JdemoHcTpanuu

Tabauywvt u cxemol: «Cpeqpl oOUTaAHUS
OpraHU3MOB).

O6opynoBanme: KOJUIEKIINU
YKUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpenax

PackpeiBaTh coepkaHue TEPMHUHA
«cpena oOOUTaHus.

XapakTepu3oBaTb 0COOEHHOCTH
BOJIHOM, HA36MHO-BO3AYIIIHOM,
MOYBEHHOM, TJTyOUHHO MMOATNIOYBEHHOM
Y BHYTPUOPTAHU3MEHHOM CpeJl
oOuTaHusl.

CpaBHUBaTh PUZNKO-XUMHUYECKUE
YCJIOBUS Pa3HBIX Cpejl OOUTAHMUS.
BbISBISITE YepTHI IPUCTIOCOOIEHHOCTH
OpPraHMU3MOB K OOMTaHHUIO B BOAHOM,
HA3€MHO-BO3YIIHOW, IOYBEHHOM,
BHYTPUOPIraHU3MEHHOU cpenax
oOuTaHusl.

[IprBOIUTE IPUMEPHI OPraHU3MOB,
OOUTAIONINX B Pa3HBIX cpeaax
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7.6 | buonornyeckue buonornueckue putmsl. Buennue PackpeiBaTh conep:kaHue MTOHITHS
PUTMBI Y BHYTpeHHHE pUTMbl. CyTOUYHBIC «OMOJIOTUYECKUE PUTMBDY.

Y TOJIMYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTHU
[IpucnocoOaeHHOCTh OPraHU3MOB BHEIIIHUX, BHYTPEHHUX, CyTOYHBIX
K CE30HHBIM U3MEHEHUSIM YCIOBHUI Y TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
KU3HU. [IpuBOANTH MPUMEPHI IPOSBICHUS
JleMoHCTpauuu OMOJIOTMYECKUX PUTMOB Y Pa3HbIX
Tabnuywl u cxemol: «buonornyeckue OpraHu3MOB.
PUTMBD». BbIsBISATE uepThI IPUCTIOCOOIEHHOCTH
O0opynoBanme: repdbapuu u OpPraHU3MOB K CE30HHBIM U3MEHEHUAM
KOJUIEKIIUY PACTEHUN U dKUBOTHBIX, YCIIOBUH KU3HHU.
o0nagaronmx YepTamMmu OnuceIBaTh CE30HHBIE SIBJICHUS B )KU3HU
IPUCTIOCOOJIEHHOCTH K CE30HHBIM OpraHU3MOB, PACIIPOCTPAHEHHBIX
VU3MEHEHUSM YCJIIOBUH KU3HU B CBOE€U MECTHOCTH

7.7 | )Kusnennsle popmbl XKuznennbie (hOpMbI OPTaHU3MOB. PackpbiBaTh cofiepsKaHUEe TTOHSTUS

OpraHu3MOB

[TonsTue o )u3HEeHHOH (hopMme.
XKuszHennsie (opMbl pacTEHUI:
JepeBbsl, KyCTAPHUKH, KyCTApHUYKH,
MHOTOJIETHUE TPaBbI, OJTHOJICTHHE

TpaBbl. JKu3HEHHBIC (POPMBI KUBOTHBIX

TUAPOOHNOHTHI, TCOONOHTHI,
a3poOHOHTHL. OCOOEHHOCTH CTPOCHHUS
1 00paza KU3HHU.

JdemoHcTpauuu

Tabauysl u cxemvi: «KU3HEHHbIE
dbopMmel pactenuity, « KusHeHHbIC
(OpMBI KUBOTHBIX).

«GKU3HEHHas (hopMa OpraHu3May.
BbIsSIBISITE 0COOEHHOCTH CTPOCHUS
Y KU3HEJEATEIbHOCTH PACTEHUI
Pa3HbIX KU3HEHHBIX (OPM.
ITpuBOAUTE PUMEPBI PACTEHUN PA3HBIX
KU3HEHHBIX (POPM.

BbIsBISTH 0COOCHHOCTH CTPOEHUS
U JKU3HEJEATEIbHOCTH AKUBOTHBIX
Pa3HbIX KU3HEHHBIX (OPM.
[IpuBOAUTH MPUMEPHI )KUBOTHBIX
pa3HBIX )KM3HEHHBIX (hOpM
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O06opynoBanue: repbapuu
Y KOJUIEKLIUU PACTEHUN U )KUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (POpM

7.8

buotnueckue pakTopsl

buotnueckue paxtopsl. Bus
OMOTUYECKUX B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIITHUIECTBO, CHMONO03
u ero ¢opmsl. [lapazutusm,
KOoIeparnusi, MyTyaliu3m,
KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxJeOHu4ecTBO). Hetpoduueckue
B3aMMOJICUCTBUS (TOMUYECKUE,
dbopuueckue, padpudeckue). 3HaueHUE
OMOTHYECKUX B3aUMOJIEUCTBHIA

JUTSI CYIIIECTBOBAHUSI OPTaHU3MOB

B cpenie ooutanus. [IpuHImn
KOHKYPEHTHOTO UCKIIFOUECHHUSI.
JdemoHcTpauuu

Tabauywl u cxemwvl: «IKOCUCTEMA
HIMPOKOJUCTBEHHOTO JIECA,
«IKOocHUCTEMA XBOMHOIO JIeCay,
«llenu nutaHus, « X MITHUIECTBO,
«Tapazutuzm», «KOHKypeHIUsD,
«Cumb6mo3», «KommeHcanmmzm.
O0opynoBaHue: KOUICKIIUU
KUBOTHBIX, YU4aCTBYIOIIUX

B PA3JIMYHBIX OMOTUYECKUX
B3aMMO/JICUCTBUSX

PackpbiBaTh cosiep>kaHre TEPMUHOB

Y TIOHSATHI: KOHKYPEHIIUS,
XUIIHAYECTBO, apA3UTU3M,
MYTYyaju3M, KOMMEHCAIU3M,
HeTpo(HrUecKue B3auMOICHCTBUS.
XapakTepu3oBaTh BUbl OMOTUYECKUX
B3aMMO/ICHCTBUM.

OOBACHATH CyITHOCTh KOHKYPEHIIUH,
XUIIHUYECTBA, Mapa3uTU3Ma,
MyTyaliu3mMa, KOMMEHCAIU3Ma.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
Y4acCTBYIOIIMX B OMOTUYECKUX
B3aMMO/ICHCTBUSX Pa3HbIX TUIIOB.
OrneHuBaTh 3HaU€HNE OMOTUYECKUX
B3aUMOJICVCTBUH JIJIS1 CYIIECTBOBAHUS
OpraHU3MOB B cpejie OOUTaHUSI.
O060CHOBBIBATH JICUCTBUE MPUHITUTIA
KOHKYPEHTHOTO UCKITIOUEHUS

HToro yacosB 1o Teme
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8 Tema «IkoJi0rUsi BUIOB U NOIMYJIALMII»

8.1 | Dxonoruyeckue 3 DKOJIOTHYECKHE XAPAKTEPUCTUKH PackpeiBaTh conep:kaHHue MOHITHS
XapaKTePUCTUKU nonyssuuu. [omymnsuus kak TIOMYJISIIUSD).

TOTYJISIITUN ouonoruyeckas cucrema. Posib OrneHnBaTh 3HAYECHUE HEOJHOPOAHOCTH
HEOHOPOTHOCTH CPEIbI, PU3MUECKHX | CPebl, (Pu3n4ecKux 6apbepoB
OapbepPOB U OCOOCHHOCTEH OUOJIOTUH 1 0COOCHHOCTEHN OMOJIOTHH BUIOB
BUJIOB B (HOPMUPOBAHUH B ()OPMUPOBAHUU TIPOCTPAHCTBEHHOM
MPOCTPAHCTBEHHOM CTPYKTYPHI CTPYKTYPBI TTOTYJISIIUN.
nonyssanui. OCHOBHBIE MTOKa3aTENN ITpuBOANTE TPUMEPHI TOMYJIALUN
HOITYJISILMK: YUCIIEHHOCTD, INIOTHOCTD, | Pa3HBIX BUIOB PACTEHUM U )KUBOTHBIX.
BO3pacTHas U MOJIOBask CTPYKTYpa, XapakTepu30BaTh OCHOBHbBIE
POKIaeMOCTh, IPUPOCT, TEMII POCTA, HKOJIOTUYECKUE MTOKA3aTeNn
CMEpPTHOCTb, MUTpALIUSI. MOTYJISLIMHU: YUCIIEHHOCTh, TUIOTHOCTb,
JleMoHCTpaum BO3pACTHAs U TOJIOBAsk CTPYKTYpa,
Tabnuywl u cxembi: « IKOIOTHUECKUE POXKIaeMOCTh, TPUPOCT, TEMII POCTA,
XapaKTEPUCTUKHU TOMYJISIIUNY, CMEpPTHOCTh, MUTPAITHSI.
«IIpocTpancTBEeHHAs! CTPYKTypa
HOMyJISIINY, «Bo3pacTHbie mupaMubl
TIOTTYJISILIAFD)

8.2 | Dkosornyueckas 3 DKoJoTHYecKas CTpYKTypa MOmyJsiiiuu. | PackpbiBaTh conepikanne TEPMUHOB U
CTPYKTYypa OrneHKa YMCICHHOCTH TOMYJISIINH. MOHATUI: TMHAMUKA TTOMYJISAIIAH,
TIOTTYJISITTHH. JInHaMuyKa NOIYJISIUY U €€ PErysiuns. | OMOTHYCCKUI IMOTCHITMAI ITOMYJISAIINH,
JInHamuKka MNOIYJIALMU buotnyeckunit moreHuAaN IMOMyJIALMH. KPHUBBIC BEIDKMBaHUS, (I)aKTOpBI
U €€ PETYIISIHS MonennpoBaHue ATMHAMUKH CMEPTHOCTH, EMKOCTH CpPEJIbl.

nonyJisanuu. Kpussie pocTa
YUCJIEHHOCTH nonyJisinuu. Kpuseie

BbIDKHMBAaHMHA. PGFYJIHL[I/IH YHUCJIICHHOCTH

OOBSICHATH 3aKOHOMEPHOCTH
pas3MenieHust 0cooe Momysauu
Ha 3aHUMAEMOU TEPPUTOPUHU.
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NOMYJISIIUNA: pOib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCALIUX OT
IJIOTHOCTH. DKOJIOIMYECKHUE CTPATErHU
BUJI0B (1- 1 K-cTparerun).
JdeMoHcTpauuu

Tabauywl u cxemwvi: «CKOPOCTH
3aCEJICHHs TOBEPXHOCTH 3EMIIH
Pa3IMYHBIMHA OPraHU3MaMu»

OrieHuBaThL OMOTUYECKUI ITOTEHIIHAT
MOMYJISILUI Pa3HbIX OPraHU3MOB.
AHaNIM3UpOBaTh KPUBBIE POCTA
YUCJICHHOCTU NOMYJIALIMU U KPUBBIE
BBDKHUBAHUA.

OOO0CHOBBIBaTh MPUYMHBI CACPKUBAHUS
OMOTHYECKOI0 MOTEHIINaIa POCTa

Y MIPUYMHBI BCTIBIIIEK POKIAEMOCTH

Yy OTAEIbHBIX OPTAaHU3MOB.
[Tepeuncnarh hakTOpbl CMEPTHOCTH,
PETYJIMPYIONINE YUCICHHOCTD
MOMYJISIIUN PACTECHUN U )KUBOTHBIX.
OnuchIBaTh SKOJIOTUYECKUE CTPATET N
BHJIOB

8.3

DKOJIOTUYECKas HUIIIA
BHJIA

[TonsTre 00 PKOTOTUYECKON HUIIIE
Buaa. Mectooburanne. MHOTOMEpHast
MOJENIb DKOJOTHYECKON HUIIHN

J1. 1. Xarunncona. Pazmepsl
3KoJiornyeckor Huu. [loreHnmansaas
Y peaii30BaHHAas HUIIY.

Bun kak cucteMa nonysisiuuil. Apeabl
BHJI0B. BUbI M UX )KU3HEHHBIE
CTpaTeruu. JKOJOTUYECKUE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TTOBEJICHUS

Y MUTPalUi )KUBOTHBIX.
buonornueckue nHBa3uu 4yKEPOIHBIX

PackpbiBaTh coiep>KaHe TEPMUHOB

Y TIOHSITUI: DKOJIOTUYECKas HUIIA, BUJI,
apeajl, UHBa3Hsl.

XapakTepru3oBaTh MHOTOMEPHYO
MOJENb DKOJIOTHYECKON HUIIIN

J. 1. XaTunHCcOHa.

[TpuBOINUTE MPUMEPHI SKOJOTUICCKUX
HUII pa3HBIX BUOB PACTEHUN

Y )KUBOTHBIX.

BhISIBASTE OTJIMYHE SKOJIOTMYECKOM
HUIIU BUJIA OT €r0 MECTOOOUTAHMSI.
['paduyecku n3o0paxarhb
MHOTOMEPHYIO MO/JIENb SKOJIOTMUECKON
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BH/IOB.
JdeMoHcTpauuu

Ilopmpem: ]J1. 1. XaTYUHCOH.
Tabruywvl u cxemwl: «MoJelnb
AKOJIOTHYECKON HUIIU

J1. . XaTanHCOHaY.
Oo6opyaoBanue: repbapun pacTCHUIA;
KOJUIEKIIMH KUBOTHBIX.
JlabopaTtopnasi paGora
«IIpucnoco0yieHus ceMsiH pacTeHUN

K PacCeJICHUIO»

HUILIHN JIJI PA3HBIX BUJIOB.

BpIsABIATE MPUYMHBI pa3IMYUT

B pa3Mepax dKOJOTMYECKON HUIIN

Y Pa3HbIX BUJIOB PACTEHUM U KUBOTHBIX.
AHanu3upoBaTh MPUUUHBI

Y MIOCTIEACTBUSL CMEHBI DKOJIOTUYECKOMN
HUIIN

Wroro yacos o teme 9
9 | Tema «9koJ10rUs COOOIIECTB. IKOJOTHIYECKHE CUCTEMbI
9.1 | CooGrmiecTBO 1 CooOwecTBa opranuzMoB. brorieHos PackpbiBaTh cosiep>kaHre TEPMUHOB
OpPTaHU3MOB — U €T0 CTpyKTypa. CBS3U MEXKIY Y TIOHSTHI: OMOIIEH03, OMOTOTI.
OMOILICHO3 OpraHu3Mamu B OMOIICHO3E. XapaxkTepuzoBaTh OUOIIEHO3 U €T0
JdeMoHcTpaumnu CTPYKTYPBI: BUJIOBYIO,
Tabnuywl u cxemvl: «CTpyKTYypa MPOCTPAHCTBEHHYIO, TPO(DHUIECKYIO.
OuoI1IeH03a, «DKOCUCTEMA [lepeuncasiTh ¥ MPUBOAUTH PUMEPHI
IIMPOKOJIMCTBEHHOTO JIECAY, CBSI3€H MEXIy OpraHu3MaMH
«IKOCHCTEMa XBOWHOTO JIeCa) B OMOIIEHO3E
9.2 | Dxocucrema 2 DKocucTeMa Kak OTKPBITasi CHCTEMa PackpriBaTh comepxaHue TEPMUHOB

(A.J. Tencnu). OyHKIIMOHAIBHBIE
0JIOKH OPraHru3MOB B DKOCUCTEME:
IPOIYLEHThI, KOHCYMEHTBHI,
peayueHtsl. Tpoduueckue ypoBHHU.
Tpoduueckue uenu u ceTu.

Y TIOHSTHUI: IKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PEIyLIEHThI, TPO(UUECKHE
YPOBHH, Tpopuueckue (MUILIEBbIC)
LEIH U CETH.

HazbiBaTh CTpyKTYpHBIE KOMIIOHEHTHI

134



®denepanbHas padbouas nporpamMma | buomorns. 10—11 kmaccsl (yriayOJeHHBIH YpOBECHB)

Abuotnyeckre 0JOKH IKOCUCTEM.
[TouBBI U UITBI B 3KOCHCTEMAX.
KpyroBopor BemiecTB u oToK SJHEPTUU
B DKOCHCTEME.

JeMoHcTpanun

llopmpemor: B. H. Cykaues,

A. JI. Tencnn.

Tabnuyvl u cxemol.: «OyHKIIMOHATbHbBIE
IPYIIBI OPTAaHU3MOB B IKOCUCTEME,
«KpyroBopoT BelIECTB B 3KOCUCTEME,
«llenu nutanus (macTOUIIHAS,
JETPUTHAS ).

Oo6opynoBanue: repbapun pacTeHUI;
KOJUIEKIIUM HACEKOMBIX; Uydelia MTHI
U 3Bepen

HKOCHUCTEMBI.

XapakTepu3oBaTb PyHKIUH

¥ TIPUBOJIUTH TIPUMEPHI
OpraHU3MOB B SKOCHCTEME

Ha OCHOBE MMEIOIINXCS 3HAHUUN

0 pacTeHMSIX, Tprubax, OaKTepusIx

1 )KUBOTHBIX.

OnuceiBaTh KPYroBOPOT BEILIECTB

Y TIOTOK SHEPTHH B SKOCHCTEME.
OOBSICHATH POJIb OPTAHU3MOB

B OMOJIOTUYECKOM KPYTrOBOPOTE
BEII[ECTB U MOTOKE SHEPTHH.
[TpuBOIUTE IPUMEPHI OPTaHU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TpouuecKkux mupamul.
CocTtaBisTh CXEMBbI IEPEHOCA
BEII[ECTBA M DHEPTUU B SKOCHCTEMAX
(Lenu nuTaHus).

CpaBHHMBaTh TACTOUIIIHBIC U ICTPUTHBIC
ENY TUTaHUs

9.3

JKOJIOTHYECKHE
TAPaAMU/IBI

OCHOBHBIE TOKA3aTEITN SKOCUCTEMBI.
buomacca u nponykuusi.
DKOJIOTHYCCKUE TTUPAMHUIBI YU CEIT,
OMoMacchl U YHEPTUH.
JdemoHcTpauuu

Tabnuywvt u cxemol: « IKOIOTHICCKAS
pamMua Yucen, « IKOIOrnIecKast

PackpbIiBaTh coliep>kaHre TEPMUHOB
U TOHATUH: TPOAYKLIHUs, OroMacca,
HKOJIOTUYECKask MUpaMUa.
XapakTepu3oBaTh IpaBUiIa
HKOJIOTMYECKUX TUPAMHU]T YUCEIL,
OMOMAacChl U SHEPTUH.

OOBICHATH MPUYUHBI PA3TUYHIA
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nupamuia OGuoMacch»,
«IKOJIOTHYECKas TUpaMuia SHEPTUN

B IPOAYKTUBHOCTH y Pa3HbIX
HKOCHUCTEM.

[IpuBOAUTH MPUMEPHI TPAKTUYECKOTO
MPUMEHEHUSI MPABUII SKOJIOTUUECKHUX
UpPaMHU/I.

CpaBHUBaTh OMOMAacCy U MPOAYKIIHIO
HKOCUCTEM CYLIH U MHpOBOTO OKeaHa

9.4 | 3meHeHus Hanpasnennbie 3akOHOMEpPHBIE CMEHBI | PackpbIBaTh coep:kaHue TEPMUHOB
COO00I11eCTB — co00IIeCTB — CyKieccuu. [lepBuuHbIe | U MOHSATUIN: CYKIIECCHS, KIIMMAKCHOE
CYKIIECCUU Y BTOPUYHBIE CYKIIECCUU U UX COOOIIECTBO, CYKIIECCCUOHHBIHN P,

IPUYUHBI. AHTPOIOTE€HHBIE XapakTepu3oBaTh CyKIIECCUU:
BO3JICMCTBUSI HA CYKIIECCHUHU. MIEPBUYHBIE U BTOPUYHBIE, TPUBOJAUTD
KnunmakcHoe coo01iecTBo. WX IPUMEPHI U HA3bIBaTh MPUYUHbI
buopaznoobpasue u moinHOTA CMEHBI COOOIIECTB.

KpYroBOpOTa BEIIECTB — OCHOBA CpaBHHMBATh BPEMEHHBIE U KOPEHHBIE
YCTOMYMBOCTH COOOIIIECTB. OMOTeO1IeHO3bl HA KOHKPETHBIX
JeMoHCcTpanun MpUMepax CBOEl MECTHOCTH.

Tabauyvt u cxemvi: «OO6pazoBaHUE MopenupoBaTh pe3yJbTaThl Ipolecca
6omotay, «IlepBuyHas cykieccus», CMEHBI OMOTEOIIEHO30B TI0/1 BIUSHUEM
«BoccTaHoBeHue jieca mociie aHTPOIIOTEHHOTO (paKTOpa

no>kapa»

9.5 | IIpupoansie [TpupoiHbIE SKOCUCTEMBI. PackpbiBaTh cojiepKaHne TEPMUHOB
HKOCUCTEMBI JleMoHcTpanun Y TIOHSATHM: (PUTOTIJIAHKTOH,

Tabauysl u cxemol, «IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO JIECay,
«IKOocHUCTEMA XBOMHOIO JIecay,
«IKocUcTEMa 03epar.

300IUIAHKTOH, SIPYCHOCTb.
XapakTtepu3oBaTh MPUPOTHBIC
AKOCHUCTEMBI, UX OCHOBHBIE
KOMITOHEHTHI (Ha IpUMepe 03epa,
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Oo0opyaoBanue: akBapuym Kak MOJIEIIb
HKOCUCTEMBI.

IKCKYypCcHA « IKCKYpPCHUS B TUIIMYHBIN
ouoreolieHo3 (B 1yOpaBy, Oepe3HIIK,
€JIbHUK, HA CYXO0JI0IbHBIN

WM IOMMEHHBIMN JIyT, 03€p0, 00JI0TO)»

XBOWHOTO U IIMPOKOJIUCTBEHHOTO JIECA).
OOBACHATH IPUUMHBI PATUYHON
OromMacchl IPOAYLIEHTOB

Y KOHCYMEHTOB B ITPUPOIHBIX
DKOCUCTEMAX.

CocTaBisATh MACTOMIIHBIE U IETPUTHBIE
LEITU TUTAaHUs TPUPOJHBIX IKOCUCTEM.
[IpuBOANTH MPUMEPHI OPTAHU3MOB,
BXOJISILINX B COCTaB (PUTOIUIAHKTOHA,
300IJIaHKTOHA, OEHTOCA.
OOOCHOBBIBaThH POJIb APYCHOCTHU

B KU3HHU HA3€MHBIX SKOCHUCTEM.
CpaBHUBaTh OMOMACCY U MPOAYKIIHIO
BOJHBIX U HA3€MHBIX 3KOCHCTEM

9.6

AHTpPOIIOr€HHbIE
HKOCUCTEMBI
(arposKOCUCTEMBI)

AHTPONIOTE€HHBIE SKOCUCTEMBI.
Arposkocucrema.

ArponeHos. Paznuuus mexy
AHTPOTIOTEHHBIMU

U IPUPOAHBIMU SKOCHCTEMaMHU.
JdemoHcTpauuu

Tabauysl u cxemvl: «ATpOLEHO3Y,
«KpyroBopoT BEMIECTB U TOTOK
SHEPIrUM B arpolieHO3e.
Oo6opynoBanue: repbapun
KYJIbTYPHBIX U JUKOPACTYIITUX
pacTeHuil.

IKCKYpCHs « IKCKYypCHs

PackpsIBaTh conepxaHne TEpMUHOB
Y TIOHSATHI: arpO’KOCHCTEMA,
arpoLeHo03, MOHOKYJIBTYpa.
XapaxkTepu3oBaTb OCHOBHBIE
KOMITOHEHTBI arpOdKOCHUCTEMBI.
ITpuBoaUTE pUMEpPHI
arpOdKOCHUCTEM.

CocTaBiATh LIeNW MUTaHUS arpoLEeHO3a.
OO0O0CHOBBIBATH MPUYNHBI HU3KOU
YCTOWUYHUBOCTH arpOdIKOCUCTEM.
CpaBHMBaTB arpO3KOCUCTEMBI

U IIPUPOJIHBIE DKOCUCTEMBI.
XapakTepu3oBaTh poJib YEIOBEKA
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B arpo3KocucTeMy (Ha mose
WIIN B TETJIMYHOE XO3SICTBO)»

B COXPAaHEHHH YCTOMYMBOCTH
arpo3KOCUCTEM

9.7

YpO03KOCUCTEMBI.
DKOMOHHUTOPUHT

Ypboskocucrembl. OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
I'oponckas dnopa u dayHa.
CuHaHTpONU3a1IUs TOPOICKOH (hayHBI.
buonornueckoe u X0351MCTBEHHOE
3HAYEHHUE arpO3KOCUCTEM

1 ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHU3MOB B 3KOCHCTEMAX.
[lepeHocC 3HEPTUY U BENIECTB MEKITY
CMEXHBIMH 3KOCHCTEMaMHU.

Y CcTOMYMBOCTH OPraHU3MOB,
NOMYJISUUNA U 3KOCUCTEM B YCIIOBHSIX
€CTECTBEHHBIX U aHTPOIIOI€HHBIX
BO3JICHCTBUM.

Merononorus MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOITOT€HHBIX
HKOCHUCTEM.

JdemoHcTpanuu

Tabnuywvl u cxemot: «I[Ipumepbl
ypOOIKOCHUCTEM.

IIpakTHyeckas padora

«M3yuenue u onucanue
ypOOIKOCHUCTEMBIY.

PackppiBath cosiepskaHe TEPMHUHOB
U TIOHATUH: ypOOIKOCUCTEMA,
CUHAHTPOMH3AIHs, TopoIcKas (iopa,
ropojickasi (hayHa, 9KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTBI YPOOIKOCHUCTEM.
OnuceIBaTh OMOJOTUYECKOE

1 XO35IMCTBEHHOE 3HAUYCHUE
ypOOAKOCHCTEM.

[IpuBOIUTE IPUMEPHI U OLIEHUBATH
COCTOSIHHE YPOOIKOCHUCTEM CBOCH
MECTHOCTH.

BoISBIISITH 0COOEHHOCTH TOPOACKOM
(braopsel 1 QayHBbI.

CpaBHHBaTh YPOOIKOCHCTEMBI

U TIPUPOHBIC SKOCHUCTEMBI
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JlaboparopHasi padora

«M3yueHue pazHooOpa3us MEJIKUX
MOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX
HKOCHUCTEMAX)

Hroro

4acoB I10 TEME 12

10

Tema «buocdepa — riiod6aabHaAsA IKOCUCTEM A

10.1

buocdepa. Ctpykrypa 2
U cocTaB Ouocepsl

buocdepa — obuierianerapHast
000110uKa 3eMJIH, TA€ CYIIECTBYET
WIM CYIIECTBOBAJA KU3Hb. PazBuTue
MIpEACTABICHHI 0 OMocdepe B Tpyaax
9. 3rocca. Yuenue B.U. BepHanckoro
o 6uocdepe. Obnactu Orochepsi u ee
cocTas. JK1Boe BelecTBo Ouochepsl
U ero QyHKIIUH.

JleMoHcTpanun

Ilopmpempui: B. 1. Bepnaackuii,

9. 3rocc.

Tabnauywvt u cxemol.: «I'eochepbl
3emn», « OyHKIIMU )KUBOTO BEILIECTBA

PackpsiBaTh cofiepkaHie TEPMUHOB

U TIOHATHI: Orocdepa, KuBoe
BEIIECTBO, KOCHOE BEIIECTRO,
OMOKOCHOE BEIIECTBO, OMOTEHHOE
BEIIIECTBO.

[TpuBOoIUTE (HOPMYITHPOBKH OCHOBHBIX
nonokennit yuenus B. U. Bepranckoro
o buocdepe.

XapakTtepu3oBaTb 001acT 6Orochepsl

U X COCTaB, HA3bIBaTh 00JIACTH
pacmipoCTpaHEHUS KUBOTO BEIIECTBA

B 000J104KaxX 3eMJIM U BBISBIIATH
IMPUYUHBI €70 PA3THIHOTO
pacrpeeneHusl.

[TepeuncnsaTh GyHKIMH )KHBOTO
BelecTa ouocdepsl (Trazonas,
OKHCITUTEITLHO-BOCCTAHOBUTEITLHAS,
KOHIICHTPAIMOHHAS, OMOXMMHYCCKAS).
[IpuBOIMTH MpUMEPHI MPEOOPa3YIOLIETO
BO3/ICHCTBUS KUBOTO BEIIECTBA

Ha ouochepy.
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AHanu3upoBaTh U OLIEHUBATH
OuoornyecKyro nHpopMauio

0 I100AJIbHBIX SKOJIOTUYECKUX
npoOemMax 6uocqepsl, MoJydaeMyro
U3 Pa3HbIX UICTOYHHUKOB.

OuenuBars Bkiag B. U. BepHajackoro,
9. 3r0cca B CO3JaHNE YYEHUS

o buocdepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBAHUS
ounocdepsl.
KpyroBopoTsl
BEIIECTB

3aKOHOMEPHOCTH CYILIECTBOBAHMS
o6uochepsl. OcobeHHOCTH OMOChEphI
Kak ri100abHON SKOCUCTEMBI.
JlnHamudeckoe paBHOBECUE

B Ouocdepe. KpyroBopoThsl BelecTn
1 OMOTEOXUMHYCCKHE THKJIIBI
(yrnepopa, a3ota). PuTMuuHOCTB
sBJICHUN B Ouocdepe.
JdemoHcTpauuu

Tabauywl u cxemst: «I'eochepsr
3emnmn», « DyHKIIUU 5KUBOTO
BerecTBay, «kKpyrosopot azora

B ipupoien, «KpyroBoport yriepoaa
B ripupoie», «KpyroBopoT kuciopoaa
B TIpUpoe», «KpyroBopot BobI

B TIPHPOJICH

PackppiBath copepkanne TEPMUHOB

U TMIOHSATHUH: TI100aJIbHAS YKOCUCTEMA,
TUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECCTB,
OMOTCOXMMHUYECKHE ITHKITBI.
XapakTepu30BaTh 0COOCHHOCTH
o6unocdepsl Kak riao0aIbHOMI
DKOCUCTEMBEI.

Omnpenensate pyHKIIUIO OMOChEpHI

B oOecrnieueHn OMOTEHHOTO
KpyroBOpOTA BEIIECTB Ha IJIAHETE.
XapaxkTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YIJIEpO/Ia, a30Ta.
CpaBHuBaTh 0COOEHHOCTH KPYyroBOpOTa
Pa3INYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHE KPYTrOBOPOTa
BEIIECTB JIJISl CYIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATH POJIb OPTAHU3MOB
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B OMOJIOTUYECKOM KPYTrOBOPOTE
BEIIECTB.

BhIsSBISITE TUHAMUYECKOE pABHOBECHE
ouocdepsl.

[IpuBOIUTH MPUMEPHI PUTMUYHOCTH
saBJeHUN B Ouochepe

10.3

30HAJIBHOCTh
ouocdepbl. OCHOBHBIE
OMOMBI CYIITH.

Y CcTONYMBOCTh
ounocdepnl

3oHanbHOCTH OHOCchepsl. [lonsaTue

0 6uome. OCHOBHBIE OMOMBI CYIIIU:
TYHJIpa, XBOMHBIE Jieca, CMELIaHHbIE

Y IIUPOKOJIMCTBEHHBIE Jieca, CTENH,
CaBaHHBI, [TyCTHIHU, TPOIIMYECKHUE JIECa,
BBICOKOrOpbsi. KimmMar, pacTuTenbHbIN
Y )KUBOTHBIA MUpP OMOMOB CYIIIH.
CtpykTypa 1 QYHKIIUS )KUBBIX CUCTEM,
OLIEHKAa UX PECYPCHOI0 MOTEHIMaNa

1 OuochepHbIX QyHKUIUH.
JleMoHcTpanun

Tabnuywl u cxemwvl: «OCHOBHBIE OMOMBI
cymmny, «Kimmmarnueckue nosica
3emnny, « Tynapay, « Talray,
«CMelIaHHbIN JIeC,
«IlInpokonucTBeHHBIH Jecy, «CTenby,
«CaBanHay, «ITycThiHS Y,
«Tpornmueckuii gec».

Oo6opynoBanme: repOapuu pacTeHUN
pa3HbIX OMOMOB; KOJUIEKIIMH KUBOTHBIX

PackpbIBaTh cofepkaHue TEPMUHOB
Y IOHSITUI: OMOMBI, TYHPa, XBOMHBIE
jeca, CMEIlIaHHbIE JIeca,
IIMPOKOJUCTBEHHBIE JIeca, CTEIH,
CaBaHHbI, ITyCTbIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOPBSI.

IToka3wIBaTh HA KapTe

U XapaKTepU30BaTh OCHOBHbIE OMOMBI
CYLIH.

CpaBHMBaTh OCOOCHHOCTHU KJIMMaTa,
IIOYB, PACTUTEJIBHOIO U KUBOTHOTO
MUpa pa3HbIX OMOMOB CYIIH 3EMIIH.
BBISBIATE IPUYKHBI 30HAIIBHOCTH

B Ouocdepe

HToro yacos 1o teme
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11 | Tema «Yesr0BeKk M OKpPY:KaIOLIAs CPEIa»
11.1 | Bo3neiictBue 2 DKOJIOTHYECKHUE KPU3UCHI U X PackpbIBaTh coqiep>kaHre TEPMUHOB
yesoBeka Ha Ouochepy npu4duHel. Bo3aelicTBre yenoBeka U TIOHATHUH: aTMoc(epa, BeliecTBa-

Ha 6uocdepy. 3arpsa3HeHNE BO3TyITHON
cpeasl. OxpaHa Bo3ayxa. 3arpsa3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3zpymienue nouBsl. OxpaHa
ITOYBEHHBIX pecypcoB. 3sMeHeHne
KJIMMATa.

JleMoHcTpaLun

Tabauysl u cxemol: «3arpsa3HEHUE
atMochepsl», «3arpsi3HEHUE
ruapocdepb», «3arps3HEHUE OYBbD,
«ITapuukoBbIi 23 dHexT

3arpsi3HUTEIN, TAPHUKOBBIN 3P deKT,
«030HOBAS JIBIPAY, «KUCIOTHBIC
TOXKAN», TUApochepa, SBTpoPUKaIUs
BOJIOEMOB, IT0YBa, SPO3HsI ITOYB,
MIECTHUITUIBI, SKOJIOTHIECKHM

KpH3HC.

AHanM3UpoBaTh AHTPOIIOTCHHbBIE
(dbaxTopbl Bo3aecTBUS Ha Ouochepy
(posb yenoBeka B MPUPO/IE) Ha Pa3HBIX
dTamax pa3BUTHI YEIOBEYECKOTO
oOuiecTna.

XapakTepu3oBaTh III00AIbHbBIC
HKOJIOTUYECKHE TTPOOIIEMBI;
OCHOBHBIE UCTOYHUKU aTMOC(HEPHBIX
3arpsi3HEHUN; YKOJIOTMYECKUE
MPOOJIEMBI, CBSI3aHHBIC C YBEITHICHHEM
TpaHCIIOPTa B KPYITHBIX TOPOJIAX;
ABTPOUKAIIUIO BOJIOEMOB;
MOCJIC/ICTBUS 3aTPSI3HEHUS BOJT
XUMUYCCKUMHU BEIIIECTBAMH;
BO3JICHICTBHE YEJIOBEKA HA TTIOUBCHHBIN
MOKPOB.

ApryMeHTHpOBAaTh 3HaYEHUE
HKOJIOTUYECKUX 3HAHUM B PEIICHUU
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BOIIPOCA O MOJJECPKAHUU YCTOUUUBOCTH
ouocdepsl

11.2

AHTpPONIOT€HHOE
BO3/1€HCTBUE

Ha PaCTUTENbHBINA U
JKUBOTHBIN MUD.
OxpaHa mpuposl

AHTPOIIOTEHHOE BO3/ICUCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEJIBHOTO U 3KUBOTHOTO
Mupa. OCHOBHBIE MPUHIUIIBI OXPAHbI
npupojibl. Kpacueie kauru. Oco0o
OXpaHsieMbI€ MPUPOJIHBIE TEPPUTOPUU
(OOIIT). boranu4ueckue cajbl

Y 300JIOTUYECKUE TTapKH.
JdemoHcTpauuu

Tabauywvt u cxemot: «Ocobo

OXPaHSIEMBbIE IPUPOIHBIE TEPPUTOPULD.

Oo6opynoBanmue: dpotorpaduu
OXpaHSIEMBIX PACTEHUMN U KUBOTHBIX
Kpacnoit knuru P®, KpacHoit knuru
peruona

PackpriBaTh cofiepKaHuE TEPMUHOB
Y TIOHSITUWA: COKpAILICHUE
Oropa3zHoo0pasusi, OXpaHa IPUPOIbI,
0c000 OXpaHsIeMbIe MPUPOTHBIC
tepputopuu (OOIIT), GoTannyeckuii
call, 300JIOTUYECKHUM MapK.
XapaKkTepu30BaTh MJIAHETAPHYIO POJIb
pacTeHU U )KUBOTHBIX.

[TpuBOAUTH MpUMEPHI IPSIMOTO

Y KOCBEHHOT'O BO3/ICICTBHUS YEI0BEKa
HA PACTUTEIbHBIA U )KUBOTHBIN

MHUP.

XapakTepu30BaTh MPUHITUITHI
«BceMupHO# cTpaTernu OXpaHsl
PUPOJIBD».

[lepeuncnsaTh 0COOEHHOCTH Pa3IMUHBIX
OOIIT.

[TpuBonuts mpumepsr OOIIT,
PacnoJioKeHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha MIPUMEpax OMacCHOCTh
COKpalieHus OU0JI0TUYECKOTO
pa3zHooOpasust 3emin.

[TpuBOAUTH MPUMEPHI PEIKUX

Y MaJIOYHCIIEHHBIX BUOB PACTCHUM
U )KUBOTHBIX CBOEl MECTHOCTH,
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3aHECEHHBIX B KpacHble KHUTH
pernoHoB u Kpacnyto kaury PO

11.3 | PanmonamsHOE 2 OCHOBHbBIE NPUHIUIBI YCTOMYHUBOTO PackpeiBath copepxkaHue TEPMUHOB
MIPUPOIOTIONTE30BAHHUE Pa3BUTHS YEJIOBEUYECTBA U MPUPO/IBI. Y TIOHSTHI: pallMOHATIFHOE
U yCTOWYUBOE PannonaiibHOE pUPOAONIOIb30BAHKE PUPOIOTIOIB30BAHUE, YCTOMUNBOE
pa3BUTHE Y COXpaHEHHE OMOJIOTMYECKOTO pa3BUTHE, IPUPOJIHBIE PECYPCHI,
pa3zHoo0pa3us 3eMn. HKOJIOTUYECKUH CIIE]I.
OO01re 3aKOHOMEPHOCTH XapakTepu30BaTh OCHOBHBIC TPUHITUTIBI
TJI00aTBHBIX DKOJIOTHUECKUX YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA
Kpu3ncoB. OCOOEHHOCTH U TIPUPO/IBI.
COBPEMEHHOTO KPU3HCA U €TO0 OnuceIBaTh HEMCUEPIIACMBIE
BEPOSITHBIC TTOCJIE/ICTBHUSI. U FcuepriaeMbIe TIPUPOTHBIE PECYPCHI,
Pa3BuTre METOI0B MOHUTOPUHTA MOTYEPKUBAsi OTHOCUTEIHHOCTD
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX HEUCYEPIAEMOCTH MPUPOTHBIX
IPOLIECCOB. PECYPCOB; XapaKTepU30BaTh MPOIIECCHI
JleMoHCTpauuu WX BO3HUKHOBEHHMSI M YCIIOBHS CPE/IbI,
Tabauywvt u cxemor: «Mojnenu MPUBOASIINE K UX (HOPMHUPOBAHUIO.
YIPABIISIEMOTO MUPAY PackpbiBaTh IpOOIEMBI PAIIMOHATBHOTO
MPUPOIONIONB30BAHUS U HAXOUTh MTYTH
WX peIIeCHUs
Htoro yacos 1o teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOBIIO ITPOIT'PAMME

144




®denepanbHas padbouas nporpamma | buomorns. 10-11 kmaccel (yriyOJIeHHBIH YPOBCHB)

NEPEYEHB (KOJU®PUKATOP) IPOBEPSIEMBIX TPEFOBAHUN

K PE3YJBbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJBbHOMN
IMPOTPAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS U DJIEMEHTOB
COJIEPKAHMSI 1O BUOJIOT'A

IIpoBepsiembie Ha EI'D o Ouosiornu Tpe0oBaHusA K pe3yJabTaTaM OCBOCHHUS
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMBbI CpeHero oouero od0pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiemble TPEOOBAHUS K IPESIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIILHOI MPOrpaMMbI CPETHETO OOIIEro
oOpa3zoBaHHUs

1

CdopMUpOBaHHOCTh 3HAHUNW O MECTE W POJIM OHOJIOTMH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-
HAayYHOM KapTUHBI MHpA, B TTO3HAHWM 3aKOHOB MPUPOJIBI U PEIICHUN
J)KM3HEHHO  B@)XHBIX  COI[MAJIBHO-ITHYECKHUX, OJKOHOMHUYECKHX,
DKOJIOTMYECKUX IIPOOJIeM 4YeJIOBEUYeCTBA, a TaKXKe B PCIICHHH
BOIIPOCOB PAIIMOHAJIBHOTO IMPHUPOONOJIb30BaHUs, B (HOPMUPOBAHUU
IIEHHOCTHOTO OTHOIICHUS K TPHUPOAE, OOIIECTBY, YEIOBEKY;
0 BKJIaJIe POCCUUCKHUX U 3apYOEKHBIX YUCHBIX — OMOJIOTOB B Pa3BUTHE
OHOJIOTHH

Brnanenne cucteMoli 3HaHMIT 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, UCTIONB3YEMBIX B OMOJOTUYECKUX UCCIIEIOBAHUSX HKUBBIX
OOBEKTOB W DKOCUCTEM (ONHCAaHWE, U3MEpPEHUEe, IPOBEICHUE
HaOJIOICHUIT); COCOOAMM BBISIBJICHUS M OLIEHKH aHTPONOTE€HHBIX
W3MEHECHUU B PUPO/IE.

YMeHHe BBIABUraTh TMIOTE3bI, IPOBEPATH UX HKCIIEPUMEHTAIbHBIMU
cpenctBamMu, (QOpMyNHpys UEdb HUCCIEAOBAHUS, aHAJIU3UPOBAThH
MIOJIYYEHHBIE PE3YJIBTATHI U JIEJIaTh BHIBOBI.

BbIsiBIIEHHE 3aBHUCHMOCTM MEXKIY HCCIEIyEMbIMU BEIMYMHAMU,
OOBSICHEHHE TIOTYYEHHBIX PE3yJIbTaTOB U (POPMYIHMPOBAHUE BHIBOJIOB
C UCIIOJIb30BAHMEM HAyYHBIX IOHATHUM, TEOPUHN U 3aKOHOB

YMeHue BiageTh CHUCTEMOW OWOJOTUYECKUX 3HAHWUM, KoTopas
BKJIIOYACT: OCHOBOIIOJIATAOIINE OMOJIOTHUSCKUE TEPMHUHBI U TIOHATHUS
(KU3HB, KJIETKAa, TKaHb, OpraH, OPTaHWU3M, BHJ, MOMYJISIIHS,
PKOCHUCTEMa, OuoleHo3, Ouocdepa; MeTaboIM3M, TOMEOCTa3,
KJIETOYHBIH ~ MUMMYHHUTET, OHOCHHTEe3 Oenka, OHOIOJIMMEDHI,
JTIUCKPETHOCT, CaMOPETYJISLIHS, CaMOBOCIIPOU3BEICHHE,
HACJICICTBEHHOCTb, ~ M3MEHUYMBOCTb, HOHEPro3aBUCUMOCTb, POCT
U Pa3BUTHE);

145



®denepanbHas padbouas nporpamma | buomorns. 10-11 kmaccel (yriyOJIeHHBIH YPOBCHB)

ouonoruyeckue  Teopuu:  kieroyHas  Teopus 1.  IlIBaHHa,
M. Ilneiinena, P. BupxoBa; KIOHAIbHO-CEJIEKTUBHOTO UIMMYHHUTETA
IL Opnux, n.n. Meunukosa, XpOMOCOMHAsi  TeOpUs
HacneacTBeHHOCTH T. Moprana, 3aKOH 3apOJIbIIIEBOIO CXOJCTBA
K. bapa, sBommonmonnas teopus Y. JlapBrHa, CMUHTETUYECKAs TEOPUS
IBOJIIOLINY, Teopusi anTpornorenesa Y. /lapsuna; Teopust buoreoreHos3a
B.H. Cyxkauesa; yuenne H.W. BaBunoBa o 1meHTpax MHOrooOpasus
U MPOUCXOXKACHUS KyJbTypHbIX pacteHuid, yuenue A.H. Ceseprona
O MyTSAX M HaMpaBJICHUAX 3BoJionuu, yuenue B.M. Bepnaackoro —
0 6uocdepe); 3aK0HBI (€AMHOOOPA3HUsT TOTOMKOB ITEPBOTO TTOKOJICHHSI,
pacLIeIyIeHrsl NIPU3HAKOB, HE3aBUCUMOTI'0 HACJIENOBaHUs IPU3HAKOB
I'. MeHnens; CUEIIEHHOrO HACJIeIOBAaHUs PU3HAKOB U HAPYLIECHUs
cueruiecHuss reHoB 1.  MopraHa; TOMOJOTHYECKUX  PAJIOB
B HacieacTBeHHOM u3meHunBocTd H.M. BaBunoBa; reHeTHyeckoro
paBHoBecust [Ix. Xapau u B. BaitnOepra; 3apospiieBoro cxojicTsa
K. Bapa; ouorenernueckuii 3akon J. ['ekkens, @. Mromepa);
MPUHITUIBI (YUCTOTHI TaMET, KOMIJIEMEHTAPHOCTH);

npasBuia (MuaumymMa FO. JInbuxa, 3K0JI0ru4ecKkoi mupaMuibl YUCEI,
OHOMAacChl M PHEPTHUN);

runote3bl  (koarepBatHot AWM. OmapuHa, mnepBUYHOTO OyibOHA
Jx. Xonneitna, mukpocdep C. dDokca, pudozuma T. Uek)

YMeHue pemath TOUCKOBBIC OHOJOTHYECKHE 3aJIa4M; BBISBIISATH
PUYHUHHO-CJICICTBEHHBIC CBSI3H MEX Ty UCCIIeTyeMBIMU
OMOIOTHYECKUMH OOBEKTaMH, IPOIECCAaMU U SBJICHHSIMH; JIeTaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;
COCTaBJISITh TEHOTUITMICCKUE CXEMbI CKPEIITUBAHUS JIJISl Pa3HBIX THUIIOB
HACJICJIOBAaHMsI TPU3HAKOB Yy OpPraHU3MOB, COCTaBJISATh CXEMBI
IEepeHoca BEIIECTB W DHEPTrUU B JKOCHCTEMax (IIeTH IMHUTaHUS,
MUIIEBBIE CETH)

YMeHne  yCTaHaBiIMBAaTh  B3aMMOCBSI3M  MEXKIYy  CTPOCHHEM
U QYHKIUSIMH: OPraHOWIOB, KIETOK pa3HBIX TKaHEH, opraHaMu
U CHUCTEMaMHU OPTaHOB Yy PACTCHHI, )KUBOTHBIX W YEJIOBEKA; MEXIY
sTanaMu 0OMEHa BEIIEeCTB; dTallaMH KJICTOYHOTO ITUKJIA U )KH3HEHHBIX
IIUKJIIOB ~ OPTaHW3MOB; JTalaMH  AMOPHUOHAJIBLHOTO  Pa3BUTHS;
TEHOTHUIIOM 1 (PeHOTUTIOM, (PEHOTHIIOM U (haKTOpaMU CPEeJIbl OOUTAHUS;
MPOIIECCAMK  DBOJIIOIIMH; JBIDKYIIMMH CHJIAMH  aHTPOITOTCHE3a;
KOMITOHEHTAMHU Pa3IUYHBIX AKOCUCTEM U MPHUCITOCOOTICHUSIMU K HUM
OpraHU3MOB

YMmenue BbIACIIATE CYIICCTBCHHBIC ITPHU3HAKU!
CTPOCHHUS BHUPYCOB, KJIICTOK IIPOKAPHUOT U 3YKApHUOT, OJHOKIICTOYHBIX

146



®denepanbHas padbouas nporpamma | buomorns. 10-11 kmaccel (yriyOJIeHHBIH YPOBCHB)

¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BUOB, OMOTEOIIEHO30B, IKOCUCTEM
U Ouocdeppl; CTPOCHUS OPraHOB M CHCTEM OpPraHOB pPACTCHHIA,
KUBOTHBIX, YEIIOBEKa,; IPOIIECCOB KU3HEICITCIILHOCTH,
NPOTEKAIONMINX B OpPraHW3MaxX pAcTCHHH, >KUBOTHBIX M YEJIOBEKa;
OMOJOTUYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonm3M),
uHOpMAIIUU W TIPEBpAIICHHs] DHEPTUHU, OpOKEHHS, aBTOTPO(HOTO
U TeTepoTpo(HOro TUTIOB MHTaHUA, (OTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOTeHe3a, IMOPHOTEeHEe3a, TOCTIMOPHUOHAIIEHOTO
pa3BHUTHA, Pa3MHOXKCHUsS, WHIANBUAYATBHOTO Pa3BUTHS OpraHU3Ma
(oHTOrEHe3a), B3aWMOJCUCTBUS TEHOB, TETEpPO3UCa; JIEUCTBUMI
HUCKYCCTBEHHOTO  OTOOpa,  CTAaOMIM3UPYIOIMIETO,  JBIOKYIIETO
U pa3pbIBAIONIIETO €CTECTBEHHOrO0 O0TOOpa;  aJJIONaTpUYECKOro
U CHMITATPUYECKOTO BHUJA000pa30BaHUS; BIWSHHS IBWKYIIUX CHJI
DBOJIIOIMM  HA  TeHO(POHJ  TOMYJISAIUU;  IPUCIOCOOIIEHHOCTH
OpraHu3MOB K cpeie oOOWTaHUs, YepeAOBaHUS HaIpaBICHUIN
ABOJTIOITUH; KPYTOBOPOTA BEIIECTB M MTOTOKA SHEPTHH B DKOCHCTEMAaX

ChopMupoBaHHOCTh yMEHHUSI BBIICIATH CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KJIETOK TMPOKAPUOT W DIYKAPUOT; OTHOKICTOUHBIX
U MHOTOKJETOYHBIX  OpPraHU3MOB,  BHJOB, OHOTEOIEHO30B
U DKOCHCTEM; OCOOCHHOCTM MpPOLECCOB OOMEHa  BEIECTB
W TIpeBpaIlieHUs] SHEPTHH B KICTKE, (POTOCHMHTE3a, IIACTHYCCKOTO
U DHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, MeHo03a,
OIUTOJIOTBOPCHMS, PAa3BUTHS W Pa3MHOXKEHUS, WHIUBUIYaJIbLHOTO
pa3BUTHSl OpraHu3Ma (OHTOTeHe3a), OOphOBl 3a CYIIECTBOBAHHUE,
€CTECTBEHHOTO O0TOOpa, BHJI000pa30BaHUsI, MPUCITIOCOOIEHHOCTH
OpPraHU3MOB K cpejiec OOMTaHUs, BIUSHUS KOMIIOHEHTOB DKOCHCTEM,
AHTPOIIOTEHHBIX HW3MEHEHUW B JKOCUCTEMAX CBOEW MECTHOCTH,
KpYTrOBOPOTa BEILLECTB U MPEBPAILCHHS SHEPTUU B Orochepe

YMenue UCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMEHTBHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHUIO U CHUMBOJIUKY JUJISl JOKA3aTeIbCTBA
POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIIN; B3aUMOCBS3U
OpraHM3MOB UM Cpelbl OOWTaHMS; €IMHCTBA YEJOBEYECKUX pac;
HEOOXOJMMOCTH  370pPOBOrO0  oOpa3a  KM3HH,  COXpaHECHHUS
pa3zHooOpa3usi BUAOB M IKOCHCTEM KaK YCIIOBUSI COCYLIECTBOBAHMS
MIPUPOJIBI U YEIOBEYECTBA

YMeHHe KpPUTHYECKH OICHUBATh HWH(OpMAIio OUOJIOTHYECKOTO
CoJiep KaHMsl; UHTEPIPETUPOBATh ITHUECCKUE ACIEKTHI COBPEMCHHBIX
UCCICNOBAaHUM B OHWOJIOTMM,  MEIWIIUHE,  OWOTEXHOJIOTHUH;
paccMaTpuBaTh TI00aTbHBIE IKOJIOTHUECKHE TIPOOIEMBI COBPEMEHHOCTH,
(GbopMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UITUIO
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IlepeyeHsb 3J1EMEHTOB Co/lep:KaHusl, IpoBepsieMbiX HA EI"D mo Ouosorumn

Kon [IpoBepsieMblii 371€MEHT COJIepKaHus

1 buonorus kak HayKa. JKuBbIE CUCTEMBI M X N3Y4YCHUC

1.1 | CoBpemeHHass Ouonorus — KOMIUICKCHas Hayka. buoyiormueckue HaykKd
U u3yyaeMble UMH T1poOsieMbl. @DyHAaMEHTaldbHbIEC, MPUKIATHBIE
U TIOMCKOBBIC HAYYHbIEC UCCIEAOBAHUS B OMOJIOTHUH.

3HaueHue OMoyIoruu B POpMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [Ipodeccun, cBa3anubie ¢ Ouonorueil. 3HaueHue OUOJIOTUN
B IIPAKTUYECKOM JIEATEIIbHOCTH YEJIOBEKA: MEUIIMHE, CETLCKOM XO351CTRBE,
MIPOMBIIICHHOCTH, OXPaHE PUPOIbI

1.2 | XKuBble cuctempl Kak TIpeAMeT u3ydeHus Ouoinoruu. CBOWCTBA IKHUBBIX
CUCTEM: €IMHCTBO XMMHMUYECKOIO COCTaBa, JAUCKPETHOCTb U IIEIOCTHOCTD,
CJI0’KHOCTD u YIOPSTI0YCHHOCTb CTPYKTYPBHI, OTKPBITOCTb,
camMoOpraHu3alus, CaMOBOCIIPOU3BEACHUE, Pa3pPaKUMOCTb, U3MEHUNBOCTD,
POCT U pa3BUTHE.

VYpOBHH OpraHu3alUy >KUBBIX CHCTEM: MOJEKYJISPHBIMA, KJICTOYHBIH,
TKAaHEBbIN, OPraHW3MEHHBIN, MOMYJALUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreouenoTuyeckuii), ornochepuslil. [Iponeccel, MpoUCXOAsIINE B KUBBIX
cuctemax. OCHOBHbIE MPU3HAKU >kUBOTO. JKH3HB Kak (hopMa CyI1eCTBOBAaHUS
MaTepuu

1.3 | Meroasl Ouonoruveckoit Hayku. Habmonenue, u3aMepeHue, SKCIEpUMEHT,
cucreMaru3anusi, MeraaHanus. [loHsATHe O 3aBUCMMONM W HE3aBUCUMOWU
nepemeHHou. lInanupoBanue nskcnepumenta. IloctaHoBka u mpoBepka
runote3. HyneBass rumore3a. I[loHsiTe BBIOOPKM M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonornyeckux JaHHbIX. OLIEHKA TOCTOBEPHOCTH MOITYYEHHBIX
pe3yabTaroB. [IpuunHbBl UCKaXKeHUs1 pe3ysbTaToB sKkcnepumenTa. [loHsTue
CTaTUCTUYECKOTO TeCTa

2 Knerka kak Ononornuyeckas CucremMa

2.1 |Knetka — CcTpyKkTypHO-(QDYHKIIMOHANBHAS €IWHWIA >KMBOTO. McTopus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopus
(T. lIBanu, M. llneiinen, P. Bupxo). OcHOBHbIE IOJIOXKEHUSI COBPEMEHHOM
KJIETOYHOU T€OPHUH.

Metoapl  MOJEKYJISIPHOM M KIETOYHOM  OWOJOTHMU: MHUKPOCKOMUS,
xpomarorpadus, anekTpodopes, METOJ] MEUEHBIX aTOMOB,
muddepenumanbHoe HEHTPU(DYTrUpoBaHNe, KyJIbTUBUPOBAHUE KIETOK

2.2 XUMHUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bopa u ee ponb Kak paCTBOpHUTES], peareHTa, y4acTue B CTPYKTYPUPOBAHUU
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KJIETKH, TEIUIOPEryJisaiuu. MuHepalibHble BEIIeCTBA  KJIETKH, HUX
Oounonoruyeckas poisib. Pojab KaTHOHOB 1 aHMOHOB B KJIETKE.

buonornyeckue mnonumepsl. benku. AMHHOKHCIOTHBIM cOCTaB OEIKOB.
CtpykTyphbl 6e5koBoit MoJiekybl. [lepBuuHas cTpykTypa Oenka, nenTuaHas
CBsI3b. BTopuuHas, TpeTwuHas, YETBEPTHYHAS CTPYKTyphl. [leHaryparms.
CgoiictBa OenkoB. Krnaccudukaruss OenkoB. buosorundeckune ¢GyHKIIMU
OETKOB.

YrneBonsl. Momnocaxapuasl, JCaxapuipl, OJINTOCaxapuabl
U nosncaxapuabl. OOIIMH T1aH CTpOeHUs: U GUBUKO-XUMHUYECKHE CBONCTBA
yraeBo10B. buonornyeckue QyHKIMH yTIEBOIOB.

Jlumuasl.  ['mapodunsHO-TUApOdPOOHBIE  cBoiicTBa.  Kiaccudukanus

JIMITHUIOB. Tpurnuuepuibl, dbochomunupl, BOCKH, CTEPOUIBI.
buonorunveckne ¢yHkuuu aunugoB. OOIIME CBOWCTBA OMOJIOTMYECKUX
MeMOpaH - TEKY4ECTh, CIIOCOOHOCTBH K caMO3aMbIKaHUIO,
MOJTYITPOHUIIAEMOCTb.

Hyxknennoseie kucnotsl. [JHK u PHK. CTpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunmun komruiemeHntapHoctu. IlpaBuio Yapraddoa.
Crpyxrypa IHK — nBoiinas cninpanb. MecToHaxox1eHue u OM0JI0THYECKUE
¢bynkuuu JJHK. Buast PHK. ®ynkuun PHK B kiertke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornueckue ¢ynkuun AT®. BoccTaHOBIEHHBIE NEPEHOCUMKH, HX
¢yukiuu B kietke. Cexkenuponanue [JHK.

CrpyktypHas OMOJIOTHS: OMOXUMHUUECKHE U OMO(PH3UICCKHUE UCCISIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tunel KJIETOK: JyKapuoTHuecKas W mpokapuotuyeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CtpoeHrne TPOKApUOTHYECCKONM KJIeTKH. KilerouHas CTeHKa OaKTepuid
n apxeil. OcCOOEHHOCTHM CTPOEHHUS TeTepoTpOoPHON U aBTOTPOHOMI
IPOKAPUOTUYECKUX KIETOK. MeCTO U pojIb MPOKAapHOT B OUOIIEHO3aX.
Crpoenue " (YHKIIMOHUPOBaHHE YKapUOTHUYECKOU KJIETKH.
[Tnazmatnueckas memOpana (razmanemma). CTpyKTypa Iuia3MaTUYecKon
MeMOpanbl. TpaHCHOPT BemIECTB uepe3 IUIa3MaTHYECKYl0 MeMOpaHy:
naccuBHbIN (Auddy3us, odnerueHnas nudgysusi), akTUBHBINA (TIEPBUYHBIN
W BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lomynpoHuiiaeMocTs MeMOpaHsbl.
Pabota HaTpuii-kanueBOro Hacoca. DHIOLUMTO3: MUHOLUTO3, (aromuTo3.
Ox3onuto3. Knerounas crenka. CTpykTypa U QyHKIUMU KIETOYHON CTEHKHU
pacTeHui, rpudoB.

[uronna3ma. [{uto3ois. [lutockenet. JIBuxkenune nuroriazMel. OpraHou bl
kjeTkr. OqHOMEeMOpaHHbIE OPTAHOU Bl KJIETKH: dHOMIa3MaTHYECKask CETh
(BIIC), anmapatr T'onbaxu, JHU30COMBI, UX CTPOCHHE U (PYHKIUHU.
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B3aumocBs3p  0qHOMEMOpaHHBIX ~ OpraHouzoB  KieTkd. CTpoeHue
rpanyisipHoro petukyiyma. CuHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['nmaakuii (arpaHyssipHbBIN) 3HIOMIIA3MATUYECKUIN
petukynyM. CekpetopHas ¢QyHkius anmnapata [onbmxu. TpancnopT
BEIIECTB B KJETKE. Bakyosin pacTUTENbHBIX KIETOK. KIIETOUHBIN COK.
Typrop.

IToayaBTOHOMHBIE OPTAaHOUABI KJIETKU: MUTOXOHIAPHH, IJTACTUIBL.

Crtpoenue u GyHKIIMHM MUTOXOHAPHUH U miuacTui. IlepBuuHbie, BTOPHUHBIE
U CJIOXKHBIE TUIACTUIBI (POTOCHHTE3UPYIOUIUX IYKAPUOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JJIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpannbie opranounbl kietku CTpoeHue U QyHKIIMM HeMeMOpaHHBIX
opraHouioB kietku. Pubocombl. MukpoduiaameHTsl. MblIIeUHbIE KIETKH.
Mukpotpy6ouku. Knetounslii nentp. CTpoeHue U ABUKEHUE KIYTUKOB
U pecHU4eK. MUKpOTpyOOUKH LUTOILIAa3Mbl. LIeHTpuoIIb.

Anpo. Obosouka sapa, XpOMaTHH, KapuoIia3ma, SIAPBIIIKHA, X CTPOECHUE U
byHKIIUU. S nepHblid OEJIKOBBIN MAaTpPUKC. [IpoctpancTBeHHOE
pacnoioKeHUEe XpoMOcoM B HHTep(dazHOM sape. benku XpomaTuHa —
TMCTOHBI.

Kiterounsle BkiroueHHs. CpaBHUTENBHASI XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTuTeNBHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMWIIILIASL. W TUCCUMWJISALIASL — JBE CTOPOHbI MeTabonu3Ma. Turbl
oOMeHa BelIecTB: aBTOTPO(MHBIA U reTepoTpodHbI. YuacTue Kuciopoaa
B OOMEHHBIX MpoIeccax. OHEPreTMYeckoe OOecreueHue KIETKU:
npeBpamieane AT® B oOMeHHbIX mporeccax. DepMeHTaTUBHBIA XapakTep
peakimii KJIeToyHoro meradonu3ma. MepMeHThl, UX CTPOCHUE, CBONCTBA
u  MexaHusM  jgedctBua.  Kodepmentsl.  Omimuus  pepMeHTOB
OT HEOpPraHMYEeCKUX KaTaju3aTopoB. beJaKu-akTUBATOpbl U  OEIKU-
UHTUOUTOPBL.  3aBUCHUMOCTb  CKOpPOCTH  (EPMEHTATUBHBIX  PEAKIHi
OT pa3IMYHbIX (PaKTOPOB.

IlepBuuHBIM CHHTE3 OPraHMYECKUX BelIECTB B KieTke. PotocunTes. Ponb
XJIOpOIUTacTOB B Tmpouecce (orocunre3a. CBeroBas M TeMHOBasi (hasbl.
[IponyktuBHOCTh  (oTOCHHTE3a. BnusHue  pa3nuuyHbiX  (PaKkTOpoB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XeMOCHUHTE3. PaznooOpazue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUpYOIKe  OakTepuu,  Kelle300aKTepuu,  cepodaKkTepuw,
BOJIOPOJIHbIE OaKTepun. 3HaYCHHE XEMOCHUHTE3A.

AnaspoOHbie opranm3mbl. Buasl Opoxenus. [IpogykTel OpoKeHUS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA3pOOHBIE MUKPOOPTAHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTENH O0JIE3HEH.

AspoOHBbIe OpraHU3MBI. Oransl DHEPreTUYECKOr0o oOMeHa.
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[ToaroroBurenbHbld dTan. [MKOMM3 — OECKUCIOPOIHOE pACIICTUICHHE
TJTFOKO3B.

Bbuonoruyeckoe OKHCICHUE, WM KIETOYHOE JbIxaHue. Poirs MUTOXOHIpUit
B IpoleccaX OWOJNOTHYECKOro OKHUCHeHHs. Llukinnyeckue peaximu.
OxucnutensHoe QochopunupoBanue. [lpenmyiiectBa a’poOHOTO MyTH
oOMeHa BelIecTB Iepea aHadpoOHBIM. D(P(HEKTUBHOCTh IHEPreTUYECKOTO
oOMeHa

2.5

Peakunu mMatpruyHoro cunresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTPUYHOTO CHUHTe3a. Peanuzanms HacleACTBEHHON  HMHQOpMAaIUU.
I'eneTnueckuil koA, €ro CBOWCTBA. TpaHCKPUIILMS — MATPUYHBIM CHHTE3
PHK. ITprHIMIIBL TPaHCKPUIILUHN: KOMILIEMEHTAPHOCTb,
AHTHUIAPAIJIENBHOCTh, ACHMMETPUYHOCTD. TPAaHCIALNS U €€ dTalbl. Y YaCTHE
tpancnoptHbix PHK B OuocunTeze Oenka. YciaoBusi OMocuHTE3a Oelika.
KoaunpoBanue amuHokucaot. Ponbs pubocom B OuocuHTe3e Oenka.
Opranuzanuss reHOMa y IPOKapUOT M 3YKapuoOT. Peryisinus akTHBHOCTH
reHoB y mpokapuort. ['unotesa onepona (®. XKakob, XK. Mano). Perynsus
0OMEHHBIX MpoLECcCOB B KieTke. Kilerounslii romeocTas.

Bupycel — HekeTouHble (hOPMBI JKU3HU U O0JIHMraTHbIe mapa3utbl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(haros.

Bupycubie 3a0oeBanus yenoBeka, ;kuBoTHbIX, pactenuii. CITUJI, COVID-
19, conmasnibHbIe U MEAUITMHCKUAE TTPOOITIEMBI

2.6

Knerounséi 1muki, ero mnepuoiabl W peryisiinusa. MHTepdaza u MuTO3.
Oco0eHHOoCTH TTPoLIECCOB, TpoTeKatomx B uHTepdase. [loaroroska kiueTku
K genenuto. IlpecuHTeTnyeckuii (MOCTMUTOTUYECKUN), CUHTETUYECKUUN
U TIOCTCUHTETUYECKHM (MMPEMUTOTHUECKHUI) TeprUoabl UHTEP(a3HI.
Marpuunbeii cunte3 JHK-permukanusa. [lpunnuner permmumkanuu JIHK:
KOMIUJIEMEHTAPHOCTD, ITOJYKOHCEPBATUBHBIA CUHTE3, aHTUIIAPAJIIEIbHOCTD.
Mexanuzm perukanun  JJHK. Xpomocomsbl. CTpoeHuE XpOMOCOM.
Tenomepsl U Temomepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapUOTHIL.
JIMmionaHeli ¥ TatuIOMAHBIA  HAOOpPBl  XpoMocoM. ['oMosoru4HbIe
XpOMOCOMBEI. I10710BbIE XPOMOCOMBI.

lenenue kieTku — MuTo3. CTaguu MUTO3a W NPOUCXOJAIIME B HUX
npoueccel. Tumbl muto3a. KapuokmHes u muMTOKHMHE3. buronoruueckoe
3HQYEHUE  MUTO3a. Perymanuss  MUTOTHYECKOrO  LHMKJIA  KIETKHU.
[Iporpammupyemast KieTouHasi THOEIb — armomnTo3.

O yHKIIMOHAIbHAS TEHOMUKA

Opranusm kak OHoornyeckas cucrema

3.1

O)IHOKJ'ICTO‘IHLIC, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHnu3Mbl
N MHOI'OTKaAHCBLIC OPraHHU3MBl.
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@opMbI pa3MHOKEHHS OpPraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTHUBHOE)
U 1osioBoe. Buipl 0Oecnosioro pa3MHOXKEHHUS: MOYKOBAaHUE, CIOPYIISLUA,
(dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuokenue. [losnoBbie kineTku, uid rametsl. Meiio3. Craauu
Mmeiio3a. [loBenenue xpomocoM B Meio3e. Kpoccunrosep. buonormnyeckuit
CMBICII M€¥03a ¥ MOJIOBOTO Mpouecca. Meno3 u ero Mecto B KU3HCHHOM
LUKJIE OPraHU3MOB.

[IpenzapoapieBoe pa3Butue. ['ameTorenes y uBOTHbBIX. [10710BBIE XKeEE3bI.
OObpa3zoBanue W pa3BUTHE MOJOBBIX KieTOK. CrepMaToreHe3 M OOTEHES.
Ctpoenue mosioBbIX KieTok. OmiogoTBOpeHUE U SMOPHOHAIBHOE Pa3BUTHE
KUBOTHBIX. CrocoObl  OIJIOJOTBOPEHUS:  HApPYKHOE, BHYTPEHHEE.
[TapTenorenes.

NunuBunyanbHoe — pa3Butue  opranu3sMoB  (oHToreHes).  Cramum
AMOpHOreHe3a XUBOTHBIX (Ha mnpuMmepe JArymku). [pobnenue. Turbl
apoosenusi. OcoOeHHOCTH JpOOJIEHUS MIICKONUTAIOMIUX. 3apOJIbIIIEBbIE
JTUCTKU (TacTpysisanus). 3akjajka OpraHoB M TKaHEH W3 3apOJIbIIIEBBIX
JUCTKOB. B3anMmHOEe BIMsAHME 4YacTEd pPa3BUBAIOLLEIOCS 3apOJbliia
(omOpuoHaNbHAsT MHAYKIM). 3aKjiajKa TUIaHa CTPOCHUS >KMBOTHOTO Kak
pe3yapTar HEPAPXUUECKUX B3aNMOJECHUCTBUN TEHOB. Bnusanaue
Ha SMOPHOHAJILHOE PA3BUTHE Pa3UYHBIX (PAKTOPOB OKPYKAIOIIECH CPEIIbI.
Poct u pasButue >kuBOTHBIX. [locToMOpuoHaneHbIl Tiepuon. Ilpsamoe
u HempsiMoe pa3Butue. PazButue ¢ mMeramop@o3oM y OeCrO3BOHOYHBIX
U TI03BOHOYHBIX JKUBOTHBIX. DHOJOTMYECKOE 3HAYEHUE MPSMOTO
U HENPSIMOTO PAa3BUTHS, UX PACHPOCTpAHEHUE B Ipupone. Tumel pocra
KUBOTHBIX. DAKTOPBI PEryIsUM POCTa KUBOTHBIX M uenoBeka. Craguu
NOCTOMOPUOHAIBHOTO Pa3BUTHUSI Yy JKUBOTHBIX M 4YeloBeka. llepuoss
OHTOT'€HE3a YEIOBEKA.

PasmHoXeHne um pasButue pacteHumil. ['amerodur m crmopodur. Meiio3
B JKM3HEHHOM LIMKJEe pacTteHuil. OOpa3zoBaHHe CIOp B Mpoliecce Meio3sa.
I'amerorenes y pacrenuid. OIIOZOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
OpraHu3moB. J[BOMHOE OIUIOJIOTBOPEHUE Y I[BETKOBBIX PACTEHUU.
OOpa3oBaHue M pa3BUTHE CEMEHH. MeXaHU3Mbl PEryJsUU OHTOreHE3a
Y PaCTEHUH U )KUBOTHBIX

3.2

HUctopuss  cTaHOBIIEHMS W pa3BUTUS  TEHETHUKA  KAaK  HayKW.
OCHOBHBIE TCHETHYECKHE TIIOHATUSI W  CHMBOJIBI. | OMOJIOTrMYHBIE
XPOMOCOMBI, aJlJICJIbHBIC T'CHBI, aJIbTEPHATUBHBIC MIPU3HAKH,
JTOMUHAHTHBIA U PELIECCCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UTOTa, YUCTAS
JIMHUS, THOPHIBL, FeHOTHII, dheHoTHII. OcHOBHEBIE METOJIbI
T'€HETHUKH: rUOPUI0JIOTUUECKUH, [IUTOJIOTUYCSCKHUH, MOJIEKYJISIPHO-
reHEeTUYECKUM
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3.3

MounorubOpunnoe ckpemuBanue. [lepBeiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi THOPUAOB MEepPBOro MokoJyieHus. [IpaBuiao JOMUHUpPOBaHUS.
Bropoii 3akoH Mengens — 3aKOH  pACHICIUICHHS  IPU3HAKOB.
[{uronornyeckue OCHOBBI MOHOTHMOPHUIIHOTO CKpeluBaHus. [ 'umoresza
YUCTOTBI TAMET.

Ananusupyroiee CKpELIMBaHUE. ITpoMexxyTOUHBII XapakTep
HacleqoBaHus. Pacuienienre npu3HakoB MpHU HEMOJIHOM JTOMUHUPOBAHUH.
JurubpunHoe  ckpemmBaHue. Tpetudt 3akoH MeHaens —  3aKOH
HE3aBUCUMOIO HAcCJIEIOBaHHUS NPU3HAKOB. LlUTONOrMyeckne OCHOBBI
JTUTUOPUTHOTO CKPEIIUBAHUS.

CuerieHHoe HacnenoBaHue npusHakoB. Paboter T. Moprana. CuerniieHHOe
HACJICJOBAaHNUE T€HOB, HAPYILIEHUE CLICTUICHUSA MEXAY FeHaMu. XpOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpoMOCOMHBI MEXaHU3M OIIPEAEIICHU 110Ja. AyTOCOMBI
W TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TE€TePOraMETHBIN IMOJL.
['eneTnyeckas CTpyKTypa IOJOBBIX XpoMocoM. HacimenoBanne npu3HAKOB,
CLEIJICHHBIX C IOJIOM. ['eHOTHII Kak LesocTHas cucrema. Ilnenorponus —
MHO>XECTBEHHOE  JCWCTBHE  TIE€HA. MHOKECTBEHHBIA  AJUJIEIU3M.
B3auMozeiicTBue HeauIeNbHBIX TE€HOB. KOMILUIEMEHTapHOCTb. ONUCTa3.
[Tomumepust

3.4

B3aumoneiictBue reHoTMma U cpeAbl Tpu  POpMHUPOBAHUU (PEHOTHUIIA.
N3menunBOCTh Npu3HakoB. KauecTBEHHbIE U KOJMYECTBEHHBIE NPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACJIEACTBEHHAA U HACTICICTBEHHAS.
Moaudukanonnas HW3MEHYUBOCTh. Ponb cpenbl B (opMUpPOBAHUU
MOIU(DUKAIIMOHHOW  M3MEHUYMBOCTH. Hopma  peakiuum  npu3HaKa.
Bapuanmonnsiii psng u Bapuanmonnas kpuas (B. Moranncen). CpoiicTBa
MOJU(PUKAIIMOHHOM U3MEHUYUBOCTH.

I'enoTnnnueckasa U3MEHYUBOCTD. CsoiicTBa T€HOTUIINYECKOM
W3MEHYMBOCTH. BHUIBI I'€HOTHIIMYECKON H3MEHYMBOCTH: KOMOWHATHBHA,
MYTaI[MOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTHb. Meio3 M MOJIOBOM MpPOIECC — OCHOBA
KOMOMHATHUBHONM W3MEHYMBOCTH. PoOJb KOMOMHATHBHOM H3MEHYHMBOCTH
B CO3/IaHUH TEHETUYECKOT0 pa3HOOOpa3us B Mpejieax 0JHOTO BUA.
MyrauroHHass W3MEHYMBOCTb. BUAbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE MW WHAYUUMPOBAHHbIE MyTaluu. SnepHbie
U [UTOIIa3Matudyeckue mytauuv. COMaTUYEeCKHE W TOJIOBBIE MYTAllWH.
[IpyurHBl BO3HUKHOBEHUs MyTauui. MyTareHsl W UX BIUSIHUE HA
OpraHu3Mbl.  3aKOHOMEPHOCTH  MYTAllMOHHOIO  Ipolecca.  3aKOH
TOMOJIOTHYECKUX PSAOB B HacieacTBeHHOU u3MeHunBocTu (H.W. BaBusos).
BHesinepHass ”3AMEHUMBOCTD U HACJIEACTBEHHOCTD
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3.5

Kapuorun uenoseka. MexayHapoaHas mporpaMmma MCCIIEIOBaHUS F'€HOMaA
yenoBeKka. MeToapl M3YYCHHMsI TEHETHMKM 4YEJIOBEKAa: T€HEaJTOTM4YECKUH,
OJIM3HEIIOBBIM, LIMTOr€HETUYECKU, MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIpHO-TeHETUUEeCKU. COBpPEMEHHOE  ONpENeICHUEe T'€HOTHUIIA:
MOJJHOTEHOMHOE CEKBCHUPOBAHHWE, TC€HOTUIIMPOBAHUE, B TOM YHCIIE
¢ nomompio IIl[P-anamu3a. HacnencrBeHHble 3a00J€BaHHMS YEIIOBEKA.
I'ennble ¥ XpoMocOMHBIE 00JIe3HM YeroBeka. boyie3Hu ¢ HaciaeACTBEHHOU
MPEIPACIOIOKEHHOCTHIO. 3HaueHUe MEIUILIMHCKON TCHCTHUKH
B TNPEJOTBPAIICHUH U JICUCHUH TEHETHMYECKHUX 3a00JICBaHUU YeJIOBEKa.
CTBOIIOBBIC KJICTKH

3.6

JlomecTuKanus W CeNEKIUs. 3apoKICHUE CEJEKUMH WU JOMECTUKAIUU.
VYuenue H.W. BaBunoBa o 1eHTpax NPOUCXOXKIACHUS M MHOTroo0pasus
KYJbTYPHBIX pacTeHuil. Poip cenekuuyu B CO3JaHUM COPTOB PACTECHUM
U opoJ KUBOTHBIX. COpT, MOpojaa, MTaMM. 3aKOH TOMOJIOTHYECKHUX PSIIOB
B HacieacTBeHHoM wu3MmeHunmBoctTM H.M. BaBumoBa, ero 3HadeHue
JUTS CEJIEKITMOHHON PaOOTHI.

Meroapl ceneKUOHHOM paboThl. MCKycCTBEHHBIH OTOOpP:  MacCOBBIM
U WUHIUBUIYAIbHBIM. JTanbl KOMOMHAIMOHHOM cenekiuu. Hcnbitanue
IPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOUIBIO
OILICHKU (DEHOTHUIIa MOTOMCTBA U OTOOP MO T€HOTHUITY C MOMOIIBIO aHAIN3a
JIHK.

NckyccTBeHHBIE  MyTareHe3 Kak  METOJ  CEJEKIIMOHHOM  paboThI.
PamnanmoHHpli M XMMHYECKMHA MYTAareHe3 KakKk HWCTOYHUK MYyTalud
y  KyJIbTypHbIX (¢opM  opraHu3MoB. Vcmosib30BaHHE  T€HOMHOTO
penakTupoBaHusi U MeTonoB pekoMOumHaHTHBIX JIHK nns momydenus
HCXOJIHOTO MaTepuaa JJjisi CEIEKIUH.

[Tonmyuenue MTOJIUILIONIOB. BryTtpuBnaosas rUOpUIU3aIINS.
biuzkopoacTBeHHOE cKpenuBanue, win WHOpuauHr. HepoacTtBeHHOe
CKpelllUBaHWEe, WM  ayTOpuauHr. l'erepo3c ©W  €ro  IPUYUHBL.
Ucnonp3zoBanue rerepo3uca B cenekuuu. OTmaneHHas TUOpUAN3AINAL.
[Ipeononenue Oecruioauss MEKBUIOBBIX THOPUAOB. JIOCTIKEHUS CEEKIINU
pacTeHUN U JKUBOTHBIX

3.7

OOBEKThI, UCHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHBIE UM TKaHEBbIC
KyJbTYpbl, MHKPOOPTaHU3MbI, MX XapaKTepUCTHKA. TpaguilOHHas
OMOTEXHOJIOTHS: XJIeOOMeUYeHne, MOJyYeHUEe KUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJIEJIHE. MukpoOHoIOrHUeCKuit CHUHTES. OOBEKTHI
MUKpoOuosornyeckux TexHosnorui. [IpousBoncTtBo Oenka, aMHUHOKHCIOT
U BUTaMUHOB. McKyccTBEeHHOE — OIIOAOTBOpeHHME.  PeKkOHCTpyKLMs
AWLEKIETOK W KJIOHHPOBAaHUE XKUBOTHBIX. METOJ TpaHCIUIAHTALWU SJEP
KJIETOK.
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XpOMOCOMHasi W TE€HHAas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha
U KOoHCTpyupoBaHue pekomOnHaHTHbIX JIHK. JlocTxkeHus U nepcrneKTUBBI
XpPOMOCOMHOW M TEHHOM HH)XKEHEepHH. MeTunuHCKue OMOTEXHOJIOTHH.
Hcrnonbs3oBaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/I€ OpraHn4cCKoro Mmupa

4.1

buonornyeckoe paszHooOpazue opranuzMoB. CoOBpeMEHHas CucCTeMa
opranudeckoro mupa. [IpuHiune! kinaccudpukanuu opraHu3MoB. OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIIbl OPraHU3MOB.

OCOOEHHOCTH  CTPOEHUSI U JKU3HEICATECIBHOCTH  OJHOKJIETOUYHBIX
opraHu3MoB. bakrtepuu, apxeu, OJHOKJIETOYHbIE T'PUOBI, OJHOKJIETOYHBIC
BOJIOPOCHH, JApyrue npoTUCThl. KonoHuanbHble OpraHu3Mbl. J[BUKEHHE
OJIHOKJIETOYHBIX OpPraHU3MOB: aMeOOUJHOE, JKTYTHMKOBOE, PECHUYHOE.
3anmTa y OJTHOKJIETOYHBIX OPraHU3MOB. Pa3ApakuMOCTh y OJTHOKJIETOYHBIX
OPraHu3MOB. TaKCHUCHI

4.2

MHorokjieTounble  pacTeHus. B3anMOCBA3p 4YacTE€ll MHOTOKJIETOYHOIO
opranu3ma. TkaHHM, oOpraHbl W CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranuzma. OpraHu3m Kak eauHoe 1enoe. Tkanu pacteHuil. Tumsl
pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, IOKPOBHAs, IPOBOASIIIAL,
OCHOBHasi, = MexaHudeckasg.  OCOOEHHOCTHM  CTpPOEHHs,  (PYyHKUUU
Y PACIIOJIOKEHHS TKaHEW B OpraHax pacTeHUU

4.3

BereratuBHble M TeHEpaTUBHBIE OpraHbl pacTeHH. PyHKIMU OPraHoOB
n cucreM opraHoB. Kapkac pacrenuil. JIBH)KEHME MHOTOKJIETOYHBIX
pacTeHuid: Tponu3Mbl W HacTuu. lloryoiieHue BOJIBI, YIJIEKMCIOTO Tasa
U MHUHEPAIbHBIX BEIIECTB pacTeHUsMH. Jlpixanue pacteHuid. Juddysus
ra3oB 4Yepe3 IOBEPXHOCTh KIETKH. TpaHCHOPTHBIE CHUCTEMBI PACTECHHM.
Brinenenue y pacTeHuid. 3ainuTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa nacCUBHOW U XMMUYECKOM 3a1TUThl. OUTOHITUIBI.
PaznipaxxumocCTh U peryisinus y Opranu3sMoB. Pa3ipakxumMocTe U peryisinus
Y MHOTOKJIETOYHBIX pacTeHui. POCTOBBIE BENIECTBA U X 3HAYEHHUE

4.5

MHOTOKJIETOUHBIE KMBOTHBIC. B3aumMOCBSI3b YacTell MHOTOKJICTOUYHOI'O
oprann3ma. TKaHU, OpraHbl M CHUCTEMbl OPraHOB MHOTOKJIETOYHOIO
opranuszma. OpraHusMm Kak eauHoe I1ienoe. I'omeocTas. TkaHU >KMBOTHBIX
U 4dejioBeKa. THIBI KMBOTHBIX TKAaHEM: SMUTEIUAJIbHAs, COCAMHHUTESIILHAS,
MbIIIeyHasi, HepBHass. OCOOEHHOCTH CTPOEHUS, PYHKIIMN U PaCIOJIOKEHUS
TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKa

4.6

Opranbl U CUCTEMBI OPraHOB >XKUBOTHBIX. (DYHKIMU OpPraHOB M CHUCTEM
opraHoB. Omnopa Tena  opraHu3MoB. CKeleTbl  OJHOKJIETOYHBIX
W MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbII W BHYTPEHHHH CKEJET.
CtpoeHue U TUIbI COEAUHEHUS] KOCTEH.
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JIBMKE€HNE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme »xuBoTHBIX. IInTanue
MMO3BOHOYHBIX JKMBOTHBIX. JlpIxaHWe KUBOTHBIX. Ko0XHOE JbIXaHUE.
’KabepHoe u 1eroyHoe AbIXaHue.

JIpIXaHr€ NO3BOHOYHBIX KUBOTHBIX. DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHUS
JETKUX TI0O3BOHOYHBIX JKMBOTHBIX. JlpIXaTeJIbHAasE CHUCTEMA YEJIOBEKa.
MexaHu3M BEHTWISLMU JIETKUX y NTHIl U MIIEKONMUTArOUMX. TpaHcmopT
BELIECTB y OPraHu3MoOB. TpaHCHOPT BEHIECTB Yy >KMBOTHBIX. KpoBeHOCHas
cucrteMa U ee opranbl. KpoBeHOCHas cuUCTEMa I03BOHOYHBIX JKMBOTHBIX.
Kpyru kpoBooOpaieHus. OBOJIIOIMOHHBIE  YCIIOKHEHUS  CTPOCHHUS
KPOBEHOCHOW  CHCTEMBI  IIO3BOHOYHBIX  JKMBOTHBIX.  BblneneHue
y opraHu3moB. Beiienenne y KUBOTHbIX. COKpaTHTENIbHBIE BaKyOJIH.
Opransl BeleneHus. CBA3b NOJIOCTH TeIa C KPOBEHOCHOM U BBIIEIUTEIIBHON
cucteMaMy.  BplmeneHue y  ITO3BOHOYHBIX — JKMBOTHBIX.  3aluTa
Yy  MHOTOKJIETOYHBIX JKUBOTHBIX. I[IOKpOBBI M WX TPOU3BOJHBIE.
PasgpaxxuMocTe M peryimsiiuss y  OpraHu3MmoB.  PasapakuMocTs
Yy OJHOKJIETOYHBIX OpPraHuU3MOB. TakcHChl. Pa3zpaXuMocTb W PEryJsiius
Y MHOT'OKJIETOUHBIX pacTeHUu. POCTOBBIE BENIECTBA U UX 3HAUCHHE.
HepBHast cucrema u pedieKkTopHas peryiasiuus Yy MHOTOKJIETOYHBIX
AKUBOTHBIX. HepBHasi cucteMa U ee oTIembl. DBOIIOLIUOHHOE YCI0KHEHHE
CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3paboTka anroputMoB u nporpamm st 3PpQGeKTUBHON (HYHKIIMOHATBHON
AHHOTALlMM T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METab0JIOMOB
MUKPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €I'o 3I0POBLC

5.1

Opranbl W cucTeMbl OpPraHoB uenoBeka. OTaensl TOJIOBHOTO Mo3ra
MMO3BOHOYHBIX JKUBOTHBIX. Pedniekc u peduiekropHas nyra. bezycioBHbie
U yCIIOBHbIE peduieKkchl. ['ymMopasibHast perysiiuus U SHIOKPUHHAs CUCTeMa
KUBOTHBIX W 4YesloBeKa. JKeye3pl SJHIOKPUHHOW CHCTEMBI U UX TOPMOHBI.
JleficTBUE TOPMOHOB. B3aMMOCBSI3b HEPBHOW M SHIAOKPUHHOW CHCTEM.
['unoranamo-runodusapuas cucrema. Peduexc u peduiekTtopHas myra.
be3ycnoBHbIE U yCI0BHBIE pedhIeKChl

5.2

3amuTa opranuzma ot 6onesnend. UMmyHHast cuctema uenoseka. Kinetounbri
151 T'yMOpPaJbHbIN MMMYHUTET. BpoxnenHsin, NpUOOPETEHHBIN
crenupuuecKuii UMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOIO
ummyHnuteta (I1. Dpnux, .M. bepuer, C. Tonerasa). BocnanutenbHbie
OTBETHl OPraHU3MOB. PoJb BpOXKIEHHOIO HWMMYHHUTETA B PAa3BUTHHU
CUCTEMHBIX 3a00JIeBaHUN

5.3

Kposenocnas cucrema u ee opranbl. Cepiie, KpOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru kpoBooOparenus. Pabora cepatia u ee peryisinus
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5.4

Jlpixanue denoBeka. Jluddy3us ra3oB uepe3 IMOBEPXHOCTh KIIETKH.
JlpixaTenpHasi cucrema 4enoBeka. JlpIxarenbHas MOBEPXHOCTh. Perymsmus
IbIXaHus. J{pIxaTenbHbIe 00hEMBI

9.5

HI/IHIeBapI/ITCJ'II)HaH CHCTCMa YCJIOBCKA. OTI[GJ'II)I IMUIICBAPUTCIBHOI'O TPAKTA.
HI/IHIeBapI/ITGJ'II)HLIe KCJIC3EI. BHYTpI/IHOJIOCTHOC N BHYTPHKIICTOYHOC
IMMIICBAPCHUC

5.6

[ToxpoBel U ux mnpou3BogHble. Opranbl BbiaeneHus. Ilouku. CtpoeHue
U (QyHKIMOHUpOBaHUE HeppoHa. DunbTpauus, CEKpeluss U 00paTHOE
BCachbIBaHME KaK MEXaHU3MbI pa0dOThl OopraHoB BbiaeneHUs. OOpazoBaHue
MOYH y YEJIOBEKA

5.7

JIBuKeHHe YeoBeKa: MbllieuHas cucreMa. CKeJeTHbIE MBIIIIIBI U UX padoTa.
CTpoeHue U TUIIBI COEAUHEHUST KOCTEN

Teopus 3Bomonuu. Pazsutre )xu3Hu Ha 3emiie

6.1

OpomonnoHHas Teopus Y. JlapBuHa. IIpeanochuiku BO3HMKHOBEHUS
napBuHHM3MAa. JKW3Hb 1 Hay4dHas nestenbHocTh Y. JlapBuHa.

JBmxymue cwibl BBomtouMd  BuAoB 1o Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTD Pa3MHOXEHUS OpraHU3MOB, HaCJeICTBEHHAs
M3MEHYUBOCTh, O0pHOA 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN U MCKYCCTBEHHBIM
oT00D).

Odopmnenne cunternyeckor Tteopuu sBomonnu (CT3I). HedrpanpHas
Teopusi 3BodtouMU. CoOBpeMEHHas 3BOJIOLMOHHAS OWMOJOTUs. 3HaueHUe
HBOJIIOLIMOHHOW Teopuu B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa

6.2

[Tonynsauus Kak 3eMeHTapHas equHuIA 3BOTIOIUU. COBpEMEHHBIE METO/IbI
OLIEHKH T€HETUYECKOIro pa3Hoo0pa3us U CTPYKTYphI nonyisiuuii. isMenenue
reHo(OH/1a MOMYJISIIIUU KaK 3JIEMEHTAPHOE IBOJIOIMOHHOE SIBJIEHHE. 3aKOH
reHeTudeckoro pasHosecus J[x. Xapau, B. BaitnOepra.

OnemeHTapHbie (aKTOPhl (IBUXKYIIUE CHIIBI) IBOJIIOIUH. MyTalMOHHBIN
npouecc. KomOunatuBHasi u3mMeHYMBOCTb. Jlpeld reHoB — ciydaiiHbie
HEHaIpaBJeHHblE M3MEHEHHS YacTOT ajiefed B mnomyssiusx. Oddexr
ocHoBaremss. Murpanun. WM3omanus — momynsmwii:  reorpaduueckas
(mpocTpaHcTBeHHAas ), Ononoruveckas (penpoayKTHUBHAs).

EctecTBenHbIit oTOOp — Hampapisiomuid ¢GakTop dBomonud. DopMel
€CTECTBEHHOTO OTOOpa: NBIKYIIUHM, CTAOWIM3UPYIOMINM, pa3phIBAIOIINAN
(mm3pyntuBHBIN). [lomoBoit oTOOP.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KaK  pe3yiabTaT MHUKPOIBOIIOLHUU.
Bo3nukHoBeHHe — mpucriocoOieHudd y  opraHu3MoB.  Apomopdo3sbl
U uauoamantauuu. [lpumepsl  npucCHocOOJIEHUNH Yy  OpPraHU3MOB.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTraHU3MOB.
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Bun, ero kxputepunm u cTpykTypa. BumooOpasoBanue Kak pe3yibTar
MUKpOdBoOIOIMHU. M3omsiuus — kinrodeBoit aktop BuaooOpazoanus. [lytu
U CcrmocoObl  BHA000pa3oOBaHMS: ayulonaTrpuieckoe (reorpadudaeckoe),
CUMIIATPUYECKOE (PKOJIOTMYECKOE), «MTHOBEHHOE» (TIOJIUILJIONIU3AIIHS,
rubpuan3anus). JJmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3msbl (HOpMHPOBAHUS OUOJIOTHYECKOTO pa3HOOOpa3Hs.

Ponp sBomonmMoHHOM Ouonornu B pa3paboOTKe HAyYHBIX METOJIOB
coxpaHeHusi ornopazHooOpasusi. MUKpOIBOIIOIUS U KOIBOJIOLIMS TAPA3UTOB
U UX X03s5ieB. MexaHnu3mbl (POPMUPOBAHUS YCTOMYMBOCTU K aHTHOUOTHKAM
U CIocoObl OOpHOBI ¢ HEl

6.3

Meroapl u3ydeHHs] MakpodBOdiONMU. [lalieoHTONIOrMUECKHE METObI
n3ydeHus sBoonuu. Ilepexomgnsie GhopMbl M (DHIOTCHETHUECKHUE PSIBI
OpPraHU3MOB.

buoreorpaduyeckne metompl m3ydeHus sBoionuu. CpaBHEHHE (IIOPHI
u ¢dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue oOiacTu 3emiu.
Buapi-sHIEMHUKN U PEITAKTHI.

OMOPHOJIOTHYECKUE U CPAaBHUTEILHO-MOP(HOIOTHUECKUE METOIbl U3yUEHUS
ABOMIOIMH. [ CHETHUECKIE MEXaHNU3MBI DBOJTIOITUN OHTOTEHE3a W TTOSBIICHHUS
ABOJIFOIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W aHAJOTHYHBIC OPTaHBI.
PyaumenTtapable opraHbl W aTaBU3MbL. MOJIEKYJISAPHO-TEHETHUUECKHE,
OMOXUMUYECKHE ¥ MaTEMaTHYECKUE METOMbl HW3YYCHHUS OSBOJIOIHNU.
["'omonoruunbie TCHBI. CoBpeMeHHBIE METO]IbI MOCTPOEHUS
(UIOTEHETUYECKUX JIePEBbEB. XPOMOCOMHBIE MYTallUM W  DBOJIOIHS
TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (TIpaBuJIa) IBoJroNMH. HeoOpaTUMOCTh IBOJTIOIIHH.
AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLUA

6.4

Hayunble rumote3sl MNPOMCXOXKAECHHUS JKU3HUM Ha 3emiie. AOuoreHes
U mna"Hcnepmusa. JloHayyHble MpPEACTAaBICHHS O 3apOKICHUM >KU3HU
(kpearmoHu3M). I'Mmore3a MOCTOSSHHOTO CaMO3apPOXKJIEHUS JKU3HU U €€
onpoBepkeHue onbitaMu @D. Penu, JI. Cnamnanuanu, JI. Ilacrtepa.
[TpoucxoxaeHue >KM3HU U aCTPOOHOIIOTHS.

OcHoOBHBIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [Inanerapnas
(reosornueckas) BOMOLMA. XUMUUYECKasi IBOTIOLMSI. AOMOTEHHBIH CUHTE3
OpraHnyecKkux BemlecTB U3 Heopranndeckux. OneiT C. Mumniepa u I'. FOpu.
O6pa3zoBaHue mMoJMMEpPOB U3 MOHOMepoB. KoalepBaTHas Tumnores3a
AW. Omapuna, rumnore3a mnepBuuHoro Oympona JIxk. XomzeitHa,
reHetuueckas runotesa I'. Memnepa. Pu6osumsl (T. Uek) u runoresa «Mupa
PHK» V. I'unbepra. @opmupoBanue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.
Uctopusa 3emnun u metonsl ee wu3ydeHus. Vckomaemble OpraHUYECKUE
octatku. ['eoxpoHonoruss u ee Meroabl. OTHOCUTENbHAS U a0COJIIOTHAsS
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reoXpoHoIorus. I'eoXpoHoIornueckas IKaia: S0Hbl, 3pbl, IEPUOJIBI, SITOXH.
HauanpHble STanbl opranndeckoil sBomtounu. llosiBneHne u 3BoMIOLUA
MEPBbIX KJIETOK. OBOJIOUMA MeTaboiau3Ma. BO3HMKHOBEHHE NEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbBIE OMOIJIEHKH KaK aHAJIOT MEPBbIX Ha
3emiie coobmrecTB. CTpoMaTOIUTHI. [IpoKapuOTH U 3YKapHUOTHI.
[Ipoucxoxnenue 3yKapHuoT (cumbuorenes). DBOJIIOLHOHHOE
MIPOUCXO0XKIEHHE BUPYCOB. IIponCcX0kK1€HHEe MHOTOKIETOYHBIX OPTaHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE 3Tamnbl 3BOJIONWHU BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(}O3bI
pactenud. Bbpixon pacrtenuid Ha cymy. [losiBieHne CnopoBBIX pacTEHUU
¥ 3aBOeBaHue UMU cymu. CeMeHHbIe pacTeHus. [[porncxoxaeHne nBeTKOBBIX
pacTeHuil.

OcHOBHBIE 3Talbl 3BOJIIOLUHU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(O3bI
KUBOTHbIX. Benackas ¢ayna. KemOpulickuii B3pbIB — TIOSIBICHUE
COBpeMeHHbIX THUMNOB. IlepBble XOpmoBble >XMBOTHbIE. JKU3Hb B BOJE.
OBomronus MO3BOHOYHBIX. [Ipoucxoxxnenne ampuOuUil u  PEnTUIIML.
[IpoucxoxneHne MIIEKONHUTAOMMX W NOTHUL. [IpUuHOMN — KIHOYEBOTO
apomopo3a. OcBoeHue 0eCrioO3BOHOYHBIMU U TO3BOHOUYHBIMU KMBOTHBIMU
CyILIH.

Paszutne xu3HM Ha 3emile MO 3paM M MEpUOJAM: apXeu, MPOTEPO30M,
najgeo3oi, Me3030M, KaiHo3oM. OOmas xapakTepuCTHKa KiIuMara
M TeoJiornyeckux rmporeccoB. [losBleHHEe H pacuBET XapaKTEepPHBIX
OpraHU3MOB. YTIIE0Opa30BaHUE: €ro YCIOBUS U BIMSHUE HA Ta30BbIi COCTaB
aTMOC(hephl.

MaccoBble BBIMUPaHHUS — HKOJOTMYECKUE KPU3UCHI Mponuioro. IIpudyuHs
U CIIEJICTBUSI MAaCCOBBIX BEIMUpaHUil. COBpEMEHHBII S3KOJIOTMUYECKUN KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznensl m 3amaun antponosoruu. Meroael antponosiorud. CTaHOBIECHUE
NPEACTAaBICHUN O MPOUCXOXKIECHUH 4venoBeka. COBpEMEHHbIE HAy4YHBIE
TEOPUH.

CXoncTBO 4elOBEKa C  KUBOTHBIMM. (CHCTEMATHYECKOE TMOJIOKEHUE
yenoBeka.  CBHUAETENBCTBA  CXOJCTBA  4YEJOBEKA C  KUBOTHBIMU:
CpPaBHUTEIHHO-MOP(OIOTHUECKHE, IMOPUOTOTUYECKHE, busmnomnoro-
OmoxuMHUYeCcKHue, ToBeaeHUeCKne. OTau4us 4YeloBeKa OT >KUBOTHBIX.
[IpssmMoxoxkaeHne M KOMIUIEKC CBSI3aHHBIX C HUM Mpu3HakoB. PazButue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAIIBHOU CUCTEMBI.

JIBrkyiiue cuibl ((hakTophl) aHTPONOreHe3a: OMOJIOTHYECKHUE, COLIMATIbHBIE.
CooTHollleHne OMOJIOTHYECKUX M COHMAIBHBIX (DaKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIEC CTaJIMU AHTPOTIOTE€HE3a. ABCTPAJIONUTEKH — JBYHOTHE MPEIKU
moae. YelloBek yMenblid, [IEPBbIE U3TOTOBJIEHUS OpyAuN Tpyna. YenoBek
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NPSIMOXOJISIINI U TIEPBBIA BBIXOA JIOACH 3a mpeaensl Adpuku. YeraoBek
rei1enp0eprekuii — 001K MpeIoK HEAHIEPTAIBCKOTO YEJIOBEKA U UEI0BEKa
pa3syMHOro. YemoBek HeaHIepTAIbCKUN KaK BUJI JIFOJEH XOJIOJHOTO KIIMMATa.
YennoBek pa3yMHBII COBPEMEHHOTO THIIA, ICHUCOBCKUI YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 32 MpeneinamMu AQpuku.

DBOJIIOLHS COBPEMEHHOIO YeJoBeKa. EcTecTBEHHBI OTOOP B MOIYJISLMUAX
yesoBeka. MyTalMoHHbId mpouecc W nomumopdusm. IlonmymsanroHHbIE
BOJIHBI, Jpel reHoB, murpanus U «3Q(EKT OCHOBATEIS» B MOMMYJISILIUIX
COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonarne o pace. bonepmme pacel: eBponeougHas
(eBpasmiickas), aBCcTpano-HErpoujHas (dKBaTOpUalIbHAs), MOHIOJIOUAHAS
(a3unarcko-aMepukaHckas). BpeMst u myTH pacceseHus 4esioBeKa 1o MIaHeTe.
EnuncTBO d4enoBedeckux pac. HaydHas HECOCTOSTENBHOCTH pacu3Ma.
[Ipucnoco01eHHOCTh YEI0BEKA K Pa3HBIM YCIOBHUSIM OKPYKAIOIIEH Cpelbl.
Bnusinue reorpaduueckoil cpensl M npeiipa TeHOB Ha MOP(OIOrHIO
1 (PU3UOJIOTHIO YEJIOBEKA

7 DKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTHU
7.1 Pa3znensl 1 3a1aun sxonorun. CBA3b 3KOJIOTUHU C APYTUMU HAYKAMHU.
Meroasl sxonoruu. [loneBsie HabMOIEHNUSI. DKCIEPUMEHTHI B SKOJIOTHUH:
MPUPOJIHBIE U JIabopaTopHble. MoenupoBaHue B 3KOJIOTUU. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN
7.2 Dkonornueckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBus. Kinaccuduxarus

AKOJIOTUYECKUX (PAKTOPOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTPOIOT€HHBIE.
OO0mme 3aKOHOMEPHOCTH NIEUCTBHS JKoyorudeckux ¢akropos. [Ipasuio
munumyma (K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE
Y CTEHOOMOHTHBIE OpPTraHU3MBI.

Abuornueckue ¢dakTopbl. CBeT Kak JKojgormueckuii (akrop. JleicTBue
pPa3HBIX YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKUE
IPYIIbl PACTEHUN U KUBOTHBIX MO OTHOILIEHUIO K cBeTy. CUTHAJIbHAS POJIb
ceera. dortomepuoamsMm. Temmeparypa Kak JKOJOTHYECKUU (HaKTOP.
[encrBue TeMIepaTyphl Ha OpPraHU3MBblI. [TolikunorepmHbIe
Y TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHbBIE U CTECHOTEPMHbBIE OPTraHU3MBI.
Brnaxnocts kak skosornueckuil ¢akrop. IlpucnocoOnenusi pacteHuit
K [ojjaepX aHuto BojgHoro Oamanca. Knaccudukanuss — pacteHuit
0 OTHOIIEHUIO K BoJie. [IprcnocoOaeHus ")KUBOTHBIX K M3MEHEHHIO BOIHOTO
pexuma.

Cpennl oOuTaHusT OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/YIITHAS, TTOYBEHHAS,
rIyOMHHAs TOJMOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3MKO-XUMHUYECKUE
0COOEHHOCTH cpejl oOuTaHusi opraHu3MoB. [lpucnocoOneHuss opraHu3MoB
K J)KM3HHU B Pa3HbIX CpeJax.
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buonornuyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOYHbBIE
U TOIWYHBIE PUTMEL. [IpHCTIOCOOIEHHOCT, OpPraHW3MOB K CE30HHBIM
M3MEHEHUSM yCIIOBUN KU3HH.

XKuznennsie ¢opmbl opraHuzMoB. [loHsTHE o0 XKH3HEHHOU dopMe.
XKuzHennsle GOpMbI paCcTEHUMN: JEepeBbs, KYCTapHUKU, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJTHOJICTHHE TpaBbl. JK3HEHHBIE ()OPMBI )KUBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHUS U 00pasza
KU3HU.

buotnueckne  dakrtoppl.  Buasl  OMOTHUECKMX ~ B3aUMOJICHCTBUIL:
KOHKYPEHIUS, XUIIHUYEeCTBO, cuMOM03 u ero ¢opmbl. [lapazutusm,
KooTieparus, MYTyaJlu3M, KOMMEHCAIIN3M (KBapTUPAHTCTRBO,
HaxjeOHu4yecTBO). Herpoduueckue  B3auMonelcTBUsi  (TONMHYECKUE,
dbopuueckue, Qadbpuueckue). 3HaAUCHUE OHWOTHYECKHX B3aMMOJCHCTBUIMA
JUIA  CYIIECTBOBAaHHUS OpraHu3MOB B cpede oburtanus. [lpuHiun
KOHKYPEHTHOTO HUCKIIOYCHUS

7.3

OKOJIOTUYECKHE  XapaKTepucTHKu  nomyisuuu.  [lomymsimuss — kak
Ouonoruyeckass cucrema. Poiab HEOTHOPOAHOCTH Cpeabl, (PU3MYECKHUX
OappepoB U  ocoOeHHOcTeW Ouojoruu BUIOB B  (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOW  CTPYKTYpbl Ionmyssiiuid. OCHOBHBIE IIOKa3aTEIn
MONYJISINUN: YUCIIEHHOCTD, IJIOTHOCTh, BO3pPACTHAs M IOJIOBAasl CTPYKTYpa,
POXKIAEMOCTD, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUT'PALIUS.
DKoyoruyeckas CTpykTypa nonyssiquu. OeHKa YMCIEHHOCTH MOITYJISLHAH.
JlnvHaMuKa TONyJsUM W €€ peryiasiuusa. DbUOoTMYeCKui MOTeHUral
nonyysinuui.  MognenupoBaHue JUHAMHMKHA Tonyisinuu. Kpussle pocrta
YUCJICHHOCTU Tonyisinuu. KpuBbie BbDKMBaHUSA. Perymsius 4uMCI€HHOCTH
MOMYJISIUNA: pOjb (PAKTOPOB, 3aBUCIIMX M HE 3aBHUCSIIMX OT TUIOTHOCTH.
DKOJIOTMYECKHe cTpaTeruu BUAOB (r- u K-ctpaterun).

[Tonsitue 00 sKosorMuUecKor HUIIEe BUja. MectoobuTtanue. MHoroMepHas
Mozesb  skojorumdyeckor — Humm  Jx.M.  XartumHcona.  Pa3smepsr
JKOJIOTUYECKOM HUIIU. [ToTeHIManpHas U peanrn3oBaHHas HULIH.

Bun xak cucrema nonymnsuui. Apeanbl BUIOB. BUIbl M MX >KU3HEHHBIE
cTpaTeruu. 3aKOHOMEPHOCTH TIOBEICHHUS W MUTPALUHd  JKUBOTHBIX.
buonornueckre nHBa3uM 4yKEPOJIHBIX BUIOB

1.4

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
opraHu3mMamMu B OHOIIEHO3€. OJKOCHCTEMa KaK OTKpbITas cHCcTeMa
(A.JIx. Tencnu). DyHKIMOHATBHBIE OJIOKM OPraHU3MOB B JKOCHUCTEME:
NPOAYIEHThl, KOHCYMEHTBI,  pPEOyleHThl. Tpoduyeckue  ypOBHH.
Tpoduueckne twenmu wu cetw. AOWOTHYECKHE OJIOKH  IKOCUCTEM.
[TouBbl M uiBl B 3KOCHCTEMax. KpyroBopoT BemIeCTB M MOTOK SHEPrUU
B DKOCHCTEME.
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OcHOBHBIE  MOKa3aTeld JSKOCHCTEMBI. buomMacca ©  HpPOAYKIMA.
DKOJIOTUYECKHE MUPAMU/IbI Uicell, OMOMACChl U SHEPTHH.

HampaBnennble 3aKOHOMEpPHBIE CMEHBI  COOOIIECTB —  CYKIIECCHH.
[lepBuuHbIE M BTOPUYHBIE CYKIIECCHUM M WX INPUYUHBL. AHTPOIOTEHHBIE
BO3JICUCTBHS Ha Cykieccuu. KinmmakcHoe coobmiectBo. buopasznooOpaszue
U TIOJTHOTa KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.
[IpupoaHbie 3KOCUCTEMBI. AHTPONIOTEHHBIE SKOCUCTEMBI. ArPOIKOCUCTEMA.
ArponeHo3. Paznmuuumsa MeXay aAHTPONOTEHHBIMM W IPUPOIHBIMHU
HKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBbIE KOMITOHEHTHI ypOoskocucteMm. [opojckas
dnopa u dayna. CurarTponmzanus TOpoackor (ayHbsl. buomormdeckoe
U XO3AHCTBEHHOE 3HAYEHUE arpo’KOCUCTEM U  YPOOIKOCHCTEM.
3akoHOMEpHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBHUII OpraHu3MOB
B DKOCHUCTEMAX.

[lepeHoC »3HEpruMm M BEUIECTB MEXKIY CMEXKHBIMH HSKOCHCTEMaMHU.
YCTOMYMBOCTh OPTraHU3MOB, IONYJSIMUA M JKOCUCTEM B  YCIIOBHUAX
€CTECTBEHHBIX U aHTPOITOTEHHBIX BO3JCUCTBUM

7.5

buochepa — oOmennanerapHas o00o0J0ouka 3€MiIM, T/€ CYIIECTBYET
WM cyliecTBoBaia ku3Hb. Yuenue B.M. Bepnaackoro o oOuocdepe.
Oo6nactu Guochepsl U ee coctaB. JKuBoe BemniecTBO Ouochepsl U €ro
(YHKIIH.

3aKOHOMEpPHOCTH cyiiecTBoBaHus 6nocdepnl. OcodeHHOCTH OUochephl Kak
ro0anbHOM  dKOcHCTeMBl. J[MHamuyeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BeniecTB M OMOreOXMMUYECKHUE LUKIbI (yriepona, a3oTa).
PutmMugyHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTH Ouochepsl. Ilonstue o Guome. OCHOBHBIE OMOMBI CYIIIM:
TYHJIpa, XBOWHBIC Jieca, CMEIIaHHbIE W IIMPOKOJUCTBEHHBIC JIECa, CTEIH,
CaBaHHbI, TYCTBHIHW, TPOMHUUYECKHE Jieca, BBICOKOropba. Kimmar,
PACTUTENbHBIA U KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO MOTEHITMaIa
u onochepHbIX QyHKIMIA

7.6

DKOJIOTUYECKUE KPU3UChI W WX TNpUYUHBL. BosznelicTBue yenoBeka
Ha Owuocdepy. 3arps3HeHuwe BoO3AymHON cpenbl. OxpaHa BoO3dyXa.
3arpsA3HeHne BOJIHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenwne
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Knumara.
AHTPOIIOT€HHOE BO3/ICMICTBUE HA PACTUTEIBHBIN U )KMBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO W >KMBOTHOrO MuHpa. OCHOBHBIE NPHHIMIBI OXPaHBI
npupoabl. Kpacueie kuuru. Ocobo oxpaHsieMble TPUPOAHBIE TEPPUTOPUU
(OOIIT).

borannueckue caibl ¥ 300JI0THYECKUAE TAPKH.
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OCHOBHBIC TIPUHIIUITBI YCTOHYMBOTO Pa3BHTHS YEJIOBEUSCTBA M MPHPOIBI.
PammonaneHOE TPUPOIOIONB30BAaHHE M COXPAaHEHHE OHOJIOTUYECKOTO
pazHooOpasus 3eMiu
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