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denepanbHas pabouas mporpamMmMa 1o ydeOHOMY mpenmeTy «buomorus»
(yrnyOneHHbI ypOBEHb) (Jajjee COOTBETCTBEHHO — MporpamMma I0 OHOJIOTHH,
OMOJIOTHS) BKIIFOYAET MOSICHUTEIBHYIO 3aIUCKY, COJIEPKaHNEe 00yUeHUS, TUIAaHUPYEMBbIC
pe3yNnbTaThl OCBOCHHUS MPOrpaMMbl IO OHOJIOTHH, TEMAaTUYECKOE IUIAHUPOBAHHE,
nepedeHb (KOAU(PHUKATOpP) TMPOBEPAEMBIX TpeOOBaHMI K pe3ylbTraTaM OCBOCHUS
OCHOBHOW 00pa3oBaTelbHON MPOTpaMMbl CPETHETO OOIIET0 00pa30BaHUS U DJIEMEHTOB
COJIepKaHusl TI0 OMOJIOTUH.

[losicHutenpHas 3amucka OTpakaeT OOIIUE IeNW U 3aJaud U3ydeHus OHOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €€ HM3YYCHHIO OO0ydYaroIUMHUCH,
MECTO B CTPYKType yd4eOHOro IjlaHa, a TaKXe IOAXOIbl K OTOOpY coaepKaHws,
K OINpENCICHUIO IUIAHUPYEMBIX pe3yJbTaTOB M K CTPYKTypEe TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Conepxanne OOydYeHHS PACKpBIBA€T  COAEP)KATEIbHBIC JIMHUH, KOTOPHIC
npenjaraTcs g 00S3aTeIbHOTO M3yUYeHHUS B Ka)XJIOM Kjlacce Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[TnanupyeMble pe3yabTaThl OCBOSHHUS TPOTPaMMBI IO OHOJIOTHH BKJIIOYAIOT
JUYHOCTHBIC, METAlpeIMETHBIC PEe3yJIbTaThl 32 BECh IMEPHOJ OOYYCHHS Ha ypOBHE
cpeaHero oomiero oopa3oBaHusl, a TaKXKe MPEAMETHbIC JOCTHKEHUS 00ydJaroerocs 3a
KaXX/IbIid 101 O0y4eHHUSI.

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o OMOJIOrMM HA YPOBHE CpeIHEro oOuero oopazoBanus pa3padoTaHa
Ha ocHOoBe @enepambHoro 3akoHa ot 29.12.2012 N 273-®3 «OO6 obpa3oBaHuu
B Poccuiickoii ®enepannmny, ®I'OC COO, KoHuenuuu mnpenonaBaHusi y4eOHOTO
npeameTa «buosiorus» M OCHOBHBIX IMOJOKEHUU (eaepanbHOil paboyeil mporpamMMbl
BOCITUTAHMSI.

buonorus yriyonennoro ypoBust usydenus (10 — 11 kiacchl) sSBISCTCS OIHUM
13 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTrecTBeHHO-Hay4dHbIe MpeaMeThl». CormacHo
nonoxeHusim  OI'OC  COO mpoduibHble y4eOHbIE TPEIMETHI, H3y4aeMmbie
Ha YTJIyOJICHHOM YPOBHE, BJISIOTCSI criocoOoM auddepeHimanum o0yueHus Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHHs W TPU3BaHBI 00ECIEUUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIUM, CpPEAHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM U BBHICIINM
oOpa3zoBaHneM. B TO ke BpeMs KaKIblii M3 3TUX YYEOHBIX MPEIMETOB JOHKCH OBITH
OpPHMCHTHPOBAaH Ha TPUOPUTETHOE pEIICHHE O00pa30BaTCIBHBIX, BOCIUTATEIBHBIX
M pa3BUBAONIMX  3a7a4, CBA3aHHBIX C mpodopueHTanuerd  oO0ydarommxcs
U CTUMYJUPOBAaHUEM MHTEpPEca K KOHKPETHOW 00JIACTH HAyYHOTO 3HAHUS, CBSI3aHHOTO
¢ OmoJtoruei, MeIMIIMHOM, SKOJIOTHEH, TICHXOJIOTHEH, CITOPTOM HIIM BOCHHBIM JICJIOM.

[Iporpamma 1o OuOJIOTMM JA€T MPEACTABICHUE O LENM U 3aJayax H3y4YeHUs
yueOHoro npeamera «buosiorus» Ha yriiyOJIeHHOM ypOBHE, ONpenesnsieT 00s13aTeabHoe
(MHBapMaHTHOE) TPEIMETHOE COJIEp)KaHHE, €Tr0 CTPYKTypUpOBaHHE IO pas3iesiam
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U TE€MaM, paclpeiesieHHe MO KiaccaM, PEKOMEHIYET MOCIeN0BaTEIbHOCTh M3YYECHUS
y4eOHOT0 MaTepuaia ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JJIOTUKU
yueOHOro mpoliecca, BO3pPACTHBIX OCOOEHHOCTeW oOydarommxcsi. B mporpamme
no OWOJOTUM pealn30BaH MPUHIUII TPEEMCTBEHHOCTH C HM3YyYEHHEM OHOJIOTUU
Ha YypOBHE OCHOBHOro oOmiero oOpa3oBaHus, Ojarojapsi 4emy IpPOCMATPUBAETCS
HAIPaBIICHHOCTb ~ Ha  TMOCIEAyIollee  pa3BUTHE  OMOJOTMYECKUX  3HAHUH,
OPUEHTHUPOBAaHHBIX Ha (OpMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHHS, TPECTABICHUH O 310pOBOM 00pa3e KU3HU, Ha BOCIIUTAaHUE
OepeXKHOTO OTHOIICHHS K OKpY’Kalollel MpupoaHoil cpeae. B mporpamme no Ononoruu
TaKKe IOKa3aHbl BO3MOXXHOCTH Y4yeOHoro mpeamera «buonorus» B peanusanuu
tpedboBannii PI'OC COO K mMIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM
U TIPEIMETHBIM pe3ysibTaTaM oOydeHust U B (POPMUPOBAHUM OCHOBHBIX BHJIOB y4€OHO-
MO3HABATEJIbHOM  JIEATEIbBHOCTH  OOy4YaloIIMXCAd IO  OCBOEHUIO  COJEpKaHUs
OMOJIOTHYECKOT0 00pa30BaHus Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHUsI.

[IporpamMma 1o OMONOTMM SIBJISETCS OPUEHTUPOM JUJIsl COCTaBJIEHHUS aBTOPCKUX
pabouux mnporpamMMm. ABTOpaMH padOYMX NPOrpPAMM MOKET OBITh NPENJIOKEH CBOM
NOJIXOJ K CTPYKTYPHUPOBAHUIO U MOCJIENOBATEILHOCTA U3YUYEHUsI YUEOHOr0 MaTepuana,
CBOE€ BHJEHHUE CIOCOOOB (opMHpOBaHUS Yy OOy4arOUIMXCAd NPEIMETHBIX 3HAHUN
¥ YMEHHUH, a TaK)Ke METOJIOB BOCIIUTAHUS M PA3BUTHS CPEICTBAMU yU4eOHOTO MTpeIMeTa
«buonorusy.

buonorust Ha ypoBHe cpegHero oOuiero oOpa3zoBaHMs 3aBEpIIAET OMOJOTUYECKOE
oOpa3oBaHMe€ B IIKOJE€ M OPHUEHTUPOBAH HA PACIIUPEHUE M YIIIyOJIeHUE 3HAHUM
oOyyJaromuxcsi 0 KUBOM MPUPOJAE, OCHOBAX MOJICKYJISIPHOW U KJIETOYHOW OHMOJIOTHH,
SMOPHOJIOTUM H OWOJIOTMM Pa3BUTHS, TEHETUKH, CEJCeKIMH, OHOTEXHOJIOTHH,
ABOJIIOLIMOHHOTO YYEHUS U KOJIOTHH.

Nzyuyenne yueOHoro mnpenmera «buonorus» Ha  yriayGieHHOM — ypoBHe
OPUEHTHPOBAHO HA TMOJTOTOBKY OOyYaromMXxcsd K MOCIEIYIOIIEMY I[OJyUYE€HHUIO
OMOJOrMYECKOro oOpa3oBaHus B By3aX M OPraHU3ALUSAX CPEAHETO MPOPEeCcCUOHAIBHOIO
oOpazoBanus. OCHOBY €ro CoOJIep>KaHusl COCTaBJISIET CUCTEMa OMOJIOIMYECKUX 3HAHUM,
MOJIyYEHHBIX MPU HU3YYEHUU OOYYaroIIMMHCS COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX
pasziesioB OMOJIOTMY HAa YPOBHE OCHOBHOTO o01iero oopazoBanus, B 10—11 kiaccax atu
3HaHUA MOJIyyaroT pa3Butue. Tak, paciivpeHbl U yriyOjJeHbl OMOJOTHYECKHE 3HAHMS
O pacTeHMsX, >KMBOTHBIX, TpuOax, OaKTepusx, OpraHu3Me dYeloBeKa, OOIIIX
3aKOHOMEPHOCTSIX JKHU3HH, JOMOJHUTEIHFHO BKIIIOUEHBI OHOJOTHYECKHE CBEICHHUS
MPUKIIATHOTO U MOMCKOBOTO XapaKTepa, KOTOPbIe MOKHO MCIIOJIb30BATh KAK OPUEHTHUPHI
JUTSI TIOCTIeAYIOIEero BeiOOpa nmpodeccuu. Bo3zMoxkHa Takxke HHTErpaius OMoJI0TuYeCKUX
3HaHUU C COOTBETCTBYIOLIUMH 3HAHUSIMH, TIOTYYEHHBIMU 00YYaIOIIUMHUCS TIPU U3YyUEHUH
(bU3UKH, XUMHUH, TeoTpaduu 1 MaTEMaTHKH.

Ctpykrypa mporpaMmbl 1O OHOJOIMH  OTPa)kaeT CHCTEMHO-YPOBHEBBII
Y SBOJIIOIIMOHHBIN MOJIXO0bI K U3y4eHUI0 Onoioruu. CorjacHO UM, U3y4aroTCsl CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTepHbIE ISl AKUBBIX CHCTEM Pa3HOTO YpOBHS OpraHu3alluu,
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ABOJIIOI[MU OPTaHUYECKOTO MUpa Ha 3eMJie, COXpaHEHUs] OMOJIOTUYECKOr0 pa3HO00pasus
riadeTsl. Tak, B 10 kjacce U3y4yaroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOUHON OMOJIOTHH,
SMOPHOJIOTUN W OWOJIOTUU Pa3BUTHS, TCHETHUKA W CEJCKIUH, OMOTEXHOJIOTHH
U CUHTETHUYECKON OMOJIOTHH, aKTyaJIU3UPYIOTCS 3HAHUSA O0y4arolmuxcsi mo OOTaHUKeE,
300JI0TMH, aHATOMUHU, (hU3uosIoruu yeiaoBeka. B 11 kimacce m3ydaroTcsi HBOIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHue o ouocdepe.

buonorus mnpuszBaHa oO0ecneYuTh OCBOCHHE OOYYAIOIMMUCA OUOJIOTHYECKUX
TEOpUM W 3aKOHOB, WJEW, NMPUHIUIIOB W TMPABWJI, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHpaA, 3HAHWUA O CTPOSHWUH, MHOTO0Opazuu
U OCOOCHHOCTSAX KIETKH, OpraHu3Ma, TOMyJIsSluu, OHOIEHO3a, SKOCHUCTEMBI,
O  BBIJAIOIIUXCA  HAYYHBIX  JIOCTUKEHHUSIX,  COBPEMEHHBIX  HMCCJIEAOBAHUAX
B OMONOTUM, TPUKIAIHBIX acleKTax OuoJioTMYecKuX 3HaHui. Jlns pasButus
U TOJJepKaHUS HWHTEepeca oOydaroluxcs K OHOJIOTMM Hapsay CO 3HAYUTEIbHBIM
00bEMOM TEOPETUYECKOT0 MaTepuaia B COJIEPKAHUM MPOTPaMMbl IO OHOJIOTHH
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPUEW CTAHOBJICHHUS W PA3BUTUS TOW WJIM HUHOU
obsiacT OMOJIOTHM, BKJIAJIOM OTEYECTBEHHBIX U 3apyOCKHBIX YUCHBIX B PEILICHHE
BOKHEUITUX OMOJIOTHYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Ilens uzyueHust yueOHoro mnpemmera «buosorus» Ha yriayOoJeHHOM YPOBHE —
OBJIaJICHUE OOYYaIONIUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHu3alluu
’KUBBIX CHUCTEM pa3HOT0 paHTra W MPUOOpETeHHE YMEHUN HCMHOJb30BaTh ATH 3HAHUS
B (OpMHpOBAaHMM HHTEpeca K ONpEeIeIeHHOW o0nacTh mnpodeccHoHaIbHOM
JeSTeIbHOCTH, CBA3aHHOM C Owuojorued, Wid K BbIOOPY Yy4uyeOHOTO 3aBelEHUs
JUTSI IPOIOIKEHUS] OMOJIOTHYECKOTO 00pa30BaHMUS.

JlocTikeHre 1enu u3ydeHus ydeOHoro mpeaMera «buosorus» Ha yriryOJIeHHOM
YpPOBHE 00€CIIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOEHHE OOYYaIOIIMMHUCS CHCTEMbl OMOJIOTMUECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSX, KOHLEMIUIX, THUIOoTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TpaBuiaxX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHPA;
O CTPOCHUH, MHOTO00Opa3sMd M OCOOCHHOCTSAX OHOJOTHYECKHX CcHucTeM (KIIeTKa,
OpraHu3M, TOIYJSAIUs, BUA, OMOreoleHo3, Ouocdepa); O BBIIAIOIMIMXCA OTKPBITHUIX
Y COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaromMXcsi C METOJaMu TIO3HAHUS KUBOW  TIPHUPOJBIL:
HCCIIEIOBATEIIbCKUMHU METOJIaMU OMOJIOTHYECKUX HAyK (MOJICKYJISIPHOW M KJIETOYHOMU
OM0JIOTHH, YMOPHUOJIOTUU U OMOJIOTUU PA3BUTHSI, TCHETUKU U CEJICKIIMK, OMOTEXHOJIOTUU
Y CHHTETUYECKON OMOJIOTHH, MAJICOHTOJIOTUH, SKOJIOTHH ); METOJIAMH CaAMOCTOSITEITHHOTO
MIPOBEICHUSI OMOJIOTMYECKUX UCCIICIOBAHMM B Ta0OpaTOpUu U B IpUpo/ie (HaOII0IeHHE,
U3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHUE);

OBJIAJICHUEC  OOYyYalOUUMHUCA  YMEHUSIMH: CaMOCTOATENIbBHO  HaXOJUTh,
aHaJM3UpPOBaTh M UCIOJb30BaTh OUOJOTUYECKYH0 HHGOPMAIIMIO; TOJb30BATHCS
OMOJOTMYECKOM TEPMHHOJIOTHMEH M CHUMBOJMKOH; YCTaHABIMBAaTh CBSI3b MEXIY
pa3BUTHEM OMOJIOTUH U COLIMATIBHO-3KOHOMUYECKUMU U AKOJOTUUECKUMHU MPpoOieMaMu
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YeJIOBEYECTBA; OLCHUBATh IIOCIEICTBUS CBOEH JEATEIBbHOCTH 110 OTHOUIEHMIO
K OKpY>Karoliel NpupoIHOM cpesie, COOCTBEHHOMY 3/10POBBIO U 3JJ0POBBIO OKPYKAIOIIUX
Jrofeil; 00OCHOBBIBaTH W COOMIOATh MeEphl  MPOQPHUIAKTUKH  UHGPEKINOHHBIX
3a00JieBaHUi, IIpaBWIa T[IOBEACHUS B TMpUPOAE U obecrneueHus Oe30MacHOCTH
COOCTBEHHOW JKU3HEJEATEIIbBHOCTM B  UYPE3BbIYAWHBIX CUTYalUsX MPUPOJHOTO
U TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITHS
B 001aCTH OMOJIOTUH;

pa3BUTHE Yy OOYyYalOUIMXCS MHTEUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
B IIpollecC€ 3HAKOMCTBA C BBIJAIOUIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHMOJIOTMH, pEIIAEMBbIMU €10 MpoOjieMaMu, METOJ0JIOTHEN
OMOJIOTHYECKOTO HCCIEA0BaHUs, IPOBEICHUS SKCIEPUMEHTAIBHBIX HCCIEAOBAHUH,
pelieHuss OMOJIOTMYECKHX  3a/ad, MOJEIMPOBAaHUS  OMOJOTMYECKUX OOBEKTOB
Y TIPOIIECCOB;

BOCIIUTAHHE y 00YJAIOIIUXCS IIEHHOCTHOTO OTHOILICHUS K YKHBOU MPHUPOJIE B IIETIOM
U K OTHCIbHBIM €€ OOBeKTaM U ABJIEHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOM,
TEeHETUYECKON TPaMOTHOCTH, OOIIEH KymbTyphl MOBEIACHHS B MPUPOJE; WHTETpaIUu
€CTECTBEHHO-HAYUYHbIX 3HAHUIA;

npuodpeTeHune 00y4aroIUMUCs KOMIIETEHTHOCTH B palroHaIbHOM
MPUPOIOTIONH30BaHUH (COOIIOACHUE TPAaBWI MOBEJACHHUS B MPHUPOJE, OXpPaHbl BUIOB,
HKOCHUCTEM, ONOC(EPDI), COXPAHEHUU COOCTBEHHOIO 3/I0POBbSI U 3J0POBBS OKPYKAIOLIUX
monen (cobmogaeHus Mep npodriakTuku 3a0ojeBaHMM, oOecrieueHrne OEe30MaCHOCTU
KU3HEACSITEIbHOCTY B YpPE3BbIUAMHBIX CHUTyalUsX MPUPOJHOTO U TEXHOTC€HHOI'O
XapakTepa) Ha OCHOBE HCIOJb30BaHUS OWOJIOTUYECKUX 3HAHUH U yMEHHH
B IIOBCEIHEBHOM KU3HU;

CO3/1aHHE€ YCIIOBHUI IS OCO3HAHHOTO BBIOOpa OOYYarOUIMMUCS WHIUBUIYaIbHON
o0Opa3oBaTesIbHOI TPAEKTOPHH, CHOCOOCTBYIOLIEH NOCIEAYIOLEMY
npo(hecCHOHATLHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUU C HWHIAUBUAYATHHBIMHU
MHTEpecaMu U MOTPEOHOCTSIMHU PETUOHA.

OO611ee yncio 4acoB, peKOMEHI0BAHHBIX JIJIS1 U3yUYEHHsI OMOJIOTHH Ha YTITyOJIeHHOM
ypoBHe, — 204 yaca: B 10 xiacce — 102 gaca (3 yaca B Henenro), B 11 knacce — 102 gaca
(3 gaca B HezemIO).

OT6op opraHu3anoHHBIX (OPM, METOAOB M CPEACTB OOyYeHHUS OHOJOTHU
OCYIIECTBIISIETCS. C YYE€TOM CHEUU(PUKH €ro COoAepX aHUs U HaAIpaBICHHOCTU
HAa TPOJOJDKEHHE OWOJOTHMYEeCKOro o0pa3oBaHHMS B  OpraHU3alUsAX CPEIHEro
npo(hecCHOHABHOTO U BBICIIET0 00pa30BaHUs.

OO0s3aTeNbHBIM  YCIOBUEM NpU OOYYEHHH OMOJIOTMM Ha YIiIyOJIeHHOM YpOBHE
SBIIIETCS TpOBeleHHEe JabopaTOpHBIX H TpakTHueckux paboT. Taxke yuactue
OoOy4Jaronuxcsi B BBIMOTHEHUM TPOEKTHBIX U y4eOHO-UCCIIENOBATEILCKUX PadoT,
TeMaTHUKa KOTOPBIX OIpPENeNseTCs] YUYHTEIeM Ha OCHOBE HMMEIOIIMXCS MaTepUabHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.
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COIEP KAHUE OBYUYEHUA

10 KJIACC

102 4, u3 HEX 1 9 — pe3epBHOE BpeMsI.

Tema 1. Buosorusi kak Hayka

CoBpeMeHHass OwWoyorus — KOMIUIEKCHAas Hayka. KpaTkas HWCTOpus pa3BUTHSA
Oouonoruu. buonorndyeckue Hayku U uU3ydaembie UMHU TpoOsiembl. DyHIaMeHTaIbHBIE,
NPUKJIaJHbIC U TTOUCKOBBIE HAYYHBIEC UCCIIEAOBAHUS B OMOJIOTUH.

3HaueHue Owuonoruu B (HOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccuu, cBs3aHHble ¢ Ouosiorueil. 3HadYeHHWEe OWOJIOTHHU
B TMPaKTUYECKOW JEATENbHOCTA 4YeJOBEKAa: MEAUIIMHE, CEIbCKOM  XO3SICTBE,
MIPOMBIIICHHOCTH, OXPaHE IPUPOJIBI.

Jlemoncmpayuu:

Ilopmpemsi: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. [dapBuH,
Y. TapBen, I'. Mennens, B.M. Bepnanckuit, W.II. IlaBmoB, .M. MeuHukos,
H.U. BaBunos, H.B. TumodeeB-Pecosckuit, [{. Yotcon, ®@. Kpuk, 11.K. bemnses.

Tabruyvr u cxemwvl: «CBsizb Oumoyiormu ¢ JApyruMH Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cCTEMBI U UX U3yYeHHUE

XKuBble cucTeMbl Kak npeaMeT u3ydeHusi Ouosioruu. CBOWCTBA >KMBBIX CHUCTEM:
€IUHCTBO XMMHYECKOIO0 COCTaBa, JAUCKPETHOCTb M  LEJIOCTHOCTb, CJIOKHOCTH
1 YIIOPSAOYEHHOCTh CTPYKTYPBL, OTKPBITOCTh, CAMOOPTaHU3aLMs1, CAMOBOCIIPOU3BEICHHUE,
pa3apaxuMoOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHU3AMUA >KUBBIX CHCTEM: MOJICKYJISIPHBIA, KJIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHbIN, MONMYJALMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOT€OLEHOTHYECKUH),
ouocdepunrit. [Iporeccrl, mpoucxosime B KUBBIX cucteMax. OCHOBHBIE MPHU3HAKH
xuBoro. JKu3Hp kak (Gopma cymiecTBoBaHHS MaTepuu. Hayku, m3ydaroniue KuBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpTraHU3AIMH.

N3yuenne »xuBBIX cucTeM. Meroabl Ouonorudyeckoil Hayku. HaOmroxenwe,
W3MEpPEHHUE, DKCIEPUMEHT, CcucTemaru3auus, meraaHanu3. [loHsTthe o 3aBUCUMOU
Y HE3aBUCUMOM nepemMeHHou. [InannpoBanne sxcnepumenTa. [loctaHoBka u mpoBepka
runore3. HyneBas rumote3a. [lonstre BBIOOPKM W €€ JOCTOBEPHOCTh. Pazbpoc
B Owosornmueckux maHHBIX. OIEHKA JOCTOBEPHOCTH TIOJYYEHHBIX pPE3yIbTaTOB.
[IprunHBI UCKaXKEHUS PE3YIBTATOB dKCIIEpUMEHTA. [[oOHsITHE CTaTHCTUYECKOTO TECTA.

Tabauywl u cxemovl. «OCHOBHBIE IPU3HAKH JKU3HUY, «bHoIOrnyeckue cucreMony,
«CBOWCTBa KMBOW MaTepum», « YPOBHH OpraHU3allMy KWUBOW NpUpoabD», «CTpoeHue
XKUBOTHOW KIIETKM», «TKaHU IKHUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEYECKOTO
opranuzMay, «buoreoreHo3», «buochepa», «MeToabl U3yUeHHUs! )KUBOU TTPUPOJIBI.
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Obopydosanue: nadbopaTopHoe 000pyAOBaHUE ISl MPOBEACHUS HAOIIOACHUM,
U3MEPEHNN, IKCTIEPUMEHTOB.

Ilpaxmuueckaa paboma «VIcionb3oBaHHE PaA3IUYHBIX METOJOB MPHU H3yUYECHUU
KUBBIX CHCTEM).

Tema 3. buosorus KjieTkn

Kietka — cTpyKTypHO-(YHKUIHMOHAIbHAS €AMHUIA >KUBOro. VCTOpusi OTKpBITHA
kietku. Pabdotsl P. I'yka, A. Jlesenryka. Knerounas teopus (T. I1IBann, M. [lnelinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHUSI COBPEMEHHON KJIIETOYHOW TEOPHUHU.

MeTop1 MOJIEKYIISIPHOM U KJIETOYHOW OMOJIOTMH: MUKPOCKOIHUA, XpoMaTorpadus,
anekTpodopes, METON MEUYCHBIX aTOMOB, AuddepeHInaIbHoe EeHTPUGYTUPOBAHHE,
KYyJIbTUBHUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemwi: P. I'yk, A. JleBenryk, T. IlIBann, M. IlIneiinen, P. Bupxos,
K.M. Bap.

Tabauyvr u cxemovl. «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIM MHUKPOCKOID,
«HcTopus pa3BUTHSI METOJOB MUKPOCKOTTHI.

Obopyoosanue: CBETOBOM  MHUKPOCKOI, MHUKpOIpENnaparbl  PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

Illpakmuueckass ~ paboma  «/3ydyeHne  METOJOB  KJIETOYHOM  OUOJIOTHU
(xpomarorpadusi, snexkrpodopes, nuddepennnansuoe nentpudyruposanue, [1LP)».

Tema 4. XuMudeckasi opraHu3anusi KJIeTKU

XUMHUYECKHN COCTAB KIETKUA. Makpo-, MUKPO- U YIIbTPAMUKPOIJIEMEHTHI. Bosa u ee
poJib  Kak pACTBOPHUTENS, PEareHTa, ydacTUe€ B CTPYKTYPUPOBAHUU KIIETKH,
TEIJIOperyisiiui. MuHepalbHbIe BEIIECTBA KJIETKU, MX OUOJIOTHYECKas poJib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckre  BEHIECTBA  KJIETKA. DHOJIOTMYECKHWE  TOJUMEpPbL.  benkwu.
AMUHOKHCIIOTHBIM cocTaB 0OenkoB. CTpyKTypbl OeiakoBOMl Moiiekyibl. [lepBuunas
CTpYKTypa Oelika, MenTHaHAas CBSI3b. BTopuyuHasi, TpeTuyHasi, Y4eTBEPTHUHAS CTPYKTYPHI.
Henatypanusa. CoiictBa 6enkoB. Knaccudukaius OenkoB. buonornueckue QpyHkiuu
OEJIKOB.

VYrneBoasl. MoHOcaxapupl, IHCAXapUJbl, OJIUTOCAXapHuabl WU TMOJUCAXAPUIBI.
OOuuit an crpoeHus U (GU3MKO-XMMHYECKHUE CBOWCTBA YIJIEBOJOB. buonornueckue
(GYHKIIUM yTIIEBOIOB.

Jlumuael. TuapodunsHo-TUIpOPOOHBIE CcBOMcTBAa. Krnaccubukarus JIUNAIOB.
Tpurnunepunpl, hochonunuibl, BOCKU, cTepouibl. buongornyeckne QyHKIUU JTUTUAOB.
OOmue cBoiicTBa  OHOJOTMYECKMX  MEMOpaH —  TEKydecTb, CIIOCOOHOCTb
K CaM03aMbIKaHUIO, OJIYITPOHUIIAEMOCTb.

Hyxnennoseie xucnorel. JHK un PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpunuun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK —
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NBOMHas crivpaib. MectoHaxoxaeHue u ouonornueckue gpynkuun JIHK. Bunsr PHK.
Oyukunn PHK B ketke.

Crpoenue wmosekyibl AT®. Makpospruueckue cBs3u B Mojekyie ATO.
buonornueckue ¢ynkuun AT®. BoccraHOBIEHHBIE TNEPEHOCYUKH, HUX (DyHKIHUU
B kieTke. CexkBenuponanue JJHK.

CtpykTypHas Ouoisiorus: OHOXMMHYECKHME M OMOPU3UYECKHE HCCIEAOBAHMUS
COCTaBa M MPOCTPAHCTBEHHOUW CTPYKTYpPhl OMOMOJICKY L.

Jlemoncmpayuu:

llopmpemuwi: JI. Tlomunr, JI. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiuH,
@. Caurep, C. [Ipy3unep.

Juacpammer: «PacripenenieHe XMMUYECKUX 3JEMEHTOB B HEXKUBOW IMPUPOIE»,
«Pacrnpenenenmne XuMHYECKUX AJIEMEHTOB B JKUBOU MIPUPOJE.

Tabnuyet u cxemwvi: «llepumomuyeckass TabiMIa XUMHYECKHX OJEMEHTOBY,
«Ctpoenne MoOJEKyJbl BOJbD», «BemectBa B coctaBe oOpraHusMoB», «CTpoeHue
MOJIEKYJIbl  Oenikay, «CTpyKTypbl O€NKOBOW MOJEKylbl», «CTpOEHHE MOJIEKYII
yIIeBoJIoB», «CTpoeHre MOJEKyd JUNUA0BY», «HykienHoBbie KUCIOTHD, «CTpoeHHe
MOJIEKyJIbl ATO».

Obopyoosanue.: XuMHUYeCKasi 1OCyjia 1 000pyI0BaHuUE.

Jlabopamopnasa paboma «OOHapyKeHHE OCJIKOB C TOMOIIBI0 Kau€CTBEHHBIX
peaKmii.

Jlabopamopnas paboma «VIccrienoBaHue HYKJICUHOBBIX KHCIIOT, BBIJCICHHBIX
13 KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKINH KIETKH

Tumel  KIETOK:  JyKapuoTHYeckas H  mOpokapuotnueckasd. CTpyKTypHO-
(yHKLIHMOHAJIbHBIE 00Pa30BaHUs KJIETKH.

Crpoenue mpokapuoTudyeckord kieTku. KiertouHas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPO(GHON MPOKAPUOTHUYECKUX KIIETOK.
MecTo 1 poJib MPOKAPUOT B OMOIIEHO3aX.

CrpoeHue ¥ (YHKIIMOHUPOBAHUE HYKAPUOTHYECKOW KIeTKU. l[lnmazmarudeckas
MeMOpaHa (miazmanemma). CTpyKTypa Iuta3MaTU4YecKod MeMOpaHbl. TpaHCHOpT
BEILIECTB 4Yepe3 IUIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHBIN (quddy3us, obierdeHHas
muddy3us), aKTHUBHBIM (NEPBUYHBIA W  BTOPUYHBIM  AKTUBHBIM  TPaHCHOPT).
[Tonmymponuiiaemocth MeMOpanbl. PaboTa HaTpuii-kalineBOoro Hacoca. IDHJIOIUTO3:
MUHOLUTO3, (aronuro3. Ok3ouurto3. Kierounas crenka. Ctpykrypa U (QyHKIUU
KJICTOYHOW CTEHKH pacTEeHUH, TPUOOB.

Hurtonnasma. Ilutozonb. Ilutockener. JIBukeHue wnuToIUIa3Mbl. OpraHoubl
KiIeTk. OJHOMEMOpaHHbIE OpraHOMIbI KIETKU: 3HAorazmarudeckas cetb (OIIC),
anmmapatr  ['oapmKkHM, JU30COMBI, UX CTpoeHHe ©  GyHKOUH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHOUJOB KJIeTKU. CTpoeHHe IpaHyIsIpHOro peTukyiyma. CuHTe3
pacTBOpUMbIX OenkoB. CHHTE3 KIETOUYHbIX MeMOpaH. [nmankuil (arpanyJspHBIN)
sHAOIUIa3MaTHUeckuil petuxkynyMm. CekperopHas GyHKIUs amnmapata [ OJbIKH.
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Tpancnopt BemecTB B KieTke. Bakyonum pacTUTEnbHBIX KIETOK. KIleTOUHBIN COK.
Typrop.

[lomyaBTOHOMHBIE OPraHOMAbl KIETKHU: MUTOXOHApPHUH, IacTuabl. CTpoeHue
1 GYHKIMM MUTOXOHJIpUM U 1tiacTua. [lepBuuHbIe, BTOPUYHBIE U CIIOKHBIC TIACTUIBI
(OTOCUHTE3UPYIOMIUX DYKAPUOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEHKOIJIACTHI BBHICIITNX
pacTeHUI.

HememOpanubie opraHounbl kieTkd. CTpoeHMe W (PYHKIUU HeMeMOpaHHBIX
opraHousioB  kjieTku. PubGocombl. MukpodunaMmeHTsl.  MplllIeyHbIE  KIIETKHU.
Muxkpotpy6ouku. Knetounsiii nieHtp. CTpoeHHe U ABMKEHUE XKTYTHUKOB U PECHHUYEK.
MukpoTpyOouku nutoria3Mel. LleHTpruomb.

SAnpo. OOonouka sApa, XpOMaTHH, KapHoOIUIa3Ma, SAPBIIIKA, WX CTPOCHHE
u  ¢yHkiuu. SnepHsiii  OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacHoOKEeHUE
XpOMOCOM B HHTep(a3HOM sijipe. benku XxpoMaTuHa — ITUCTOHBI.

Kierounsle BriatodeHUs. CpaBHUTENBHAS XAPAKTEPUCTHKA KIETOK 3yKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

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

Tabauysl u cxemol: «CTpOEHHE 3YKapUOTHUECKOHN KIETKN», « CTpOEHHE )KMBOTHOM
KIETKN», «CTpOEHHE PACTUTENIBHOW KIETKW», «CTPOEHHUE MUTOXOHIPUN», «Sapoy,
«CTpoeHune NpOKapuOTUIECKON KIIETKI.

Obopyodoeanue:  CBETOBOM  MHMKPOCKOIl, MHUKpOINpENaparbl  pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPONPENApaThl OaKTepUaIbHbIX KIETOK.

Jlabopamopnas paboma «V13ydeHne cTpoeHuUs KIETOK pa3INuHbIX OPraHU3MOBY.

llpakmuueckas paboma «VI3ydeHne CBOMCTB KJIECTOUHON MEMOpaHbD».

Jlabopamopuasa  paboma  «MccnepoBaHue —IUla3MoNIM3a M JIETUIA3MOJIN3A
B PACTUTENbHBIX KIETKAX).

lIpakmuueckas paboma «VI3ydyeHune ABUKEHUS LUTOIIA3Mbl B PACTUTEIbHBIX
KIIETKaX».

Tema 6. O0MeH BelecTB U NMpeBPallleHHe YJHEPTHH B KJIETKe

AccuMWISIIMS M TUCCUMWJISILIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa
BEILIECTB: aBTOTPO(HBIA W TETepOTPOdHBINA. YuacTue KUCIOpoAa B OOMEHHBIX
mpolieccax. JDHepreTuueckoe odecnedeHne KiaeTku: npeBpauieHue ATO B 0OMEHHBIX
nmporeccax. @DEpPMEHTATHBHBIM XapakTep peakuuid KJIETOYHOro MeTabonm3Ma.
depMeHTHI, UX CTPOCHHE, CBOMCTBA M MexaHu3M neiictBus. Kodepmentsr. OTnmaus
(epMEHTOB OT HEOPraHWYECKUX KaTalIM3aTOpOB. benku-akTUBATOpbl M OEIKU-
WHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX pPEaKIUid OT Pa3IWYHBIX
(hakTopoB.

IlepBuuHbIii CHMHTE3 OpraHWYecKux BemlecTB B kieTke. dorocuHTre3. CeroBas
u TeMHoBas (¢a3bl. [IpogykTuBHOCTH (hoTOCHMHTE3a. BrusHue pa3nmuuHbiXx (PaxTopoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.
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XemocuHTe3. PazHooOpasne OpraHu3MOB-XEMOCHHTETHKOB: HUTPUDUIIUPYIOIINE
OakTepun, IKene300aKTepuu, CepoOaKTEPUHU, BOJOPOJHbIE OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opokenus. [lpomykTel OpokeHus H  UX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHA’pOOHBIE  MUKPOOPTaHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTHH W BO30OYIUTENH OO0JIC3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl dHEpreTnyeckoro oodmena. [loAroroBuTeNbHBIN
sTan. [ mKonmn3 — 0eCKUCIOPOIHOE PACHICIUICHHE TITFOKO3BI.

buonornyeckoe okucieHUE, WM KIETOYHOE JbiXxaHue. Poiab MUTOXOHIpHIA
B mpoilieccax Ouonormdyeckoro okucienus. Luxnmueckue peakuuu. OKUCIUTEIHHOE
dbochopunupoBanue. IlpenmymiectBa a’poOHOro myTH OOMEHAa BEIIECTB TEpenl
aHa’pOOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemer:  JI. Ilpuctim, K.A. Twumupsze, C. H. BuHorpaackuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabauyvl u  cxemvl: «DOTOCUHTE3», «IHEpPreTudyeckuii obmen», «buocHuHTE3
oenkay, «Ctpoenue pepMeHTa», «XeMOCUHTE3.

ObopyodoeaHue: CBETOBOM MHKPOCKOM, OOOpYyJOBaHUE JJIsi MPUTOTOBICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.

Jlabopamopnas paboma «V3yueHne KaTaIUTHUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl).

Jlabopamopnas paboma «3yuenne GepMEHTATUBHOTO PACHICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KIIETKAX).

Jlabopamopnas paboma «CpaBHEHUE POLIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a).

Jlabopamopnas paboma «CpaBHEHUE TIPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacnencrBenHast nHGpopManus U peaju3anms ee B KIeTKe

Peaknuu wmatpuyHoro cuHte3a. IIpHHIMI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTpUYHOTO CHHTE3a. Peanusaius HaciaeAcTBeHHOW nHpopManuu. ['eHeTHUeckuit Koz,
ero cBouctea. Tpanckpunuus — Matpuunbll cuate3 PHK. [IpuHiuner tpanckpunumu:
KOMILJIEMEHTAPHOCTbh, aHTUIIAPAIUIEIbHOCTh, ACUMMETPUYHOCTb.

Tpancnauuss u ee 3tansl. Yyactue TpancnopTHeix PHK B OuocunTese Oenka.
VYcnoBus 6uocunTesa Oenka. KogupoBanue aMmuHOKUCIOT. Posib pubocom B OMOCHUHTE3E
Oenka.

Opranuzanusi reHOMa y MPOKAPUOT U 3YKAPUOT. Perynsauuss akTUBHOCTH T'€HOB
y npokapuotT. ['mmore3a omnepona (®. XKaxob, K. Mano). Perynsuus oOMEHHBIX
MPOIIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HeknetouHble (OpMbI KM3HM M OOJMraTHeie mnapasutbl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycubsie 3a0oneBaHusi ueioBeka, >KMBOTHbIX, pactenuit. CIIN][, COVID-19,
COLIMaJIbHbIE U METUIIUHCKUE TIPOOIIEMBI.

11



denepanpHas padodas nporpamma | buomorusa. 10-11 kiaccel (yriryOJieHHBIH YPOBCHB)

Jlemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos, JI.1. IBanoBckui.

Tabnuyer u cxemwvl: «buocunTes Oenkay, «['eHeTnueckuid kom», «Bupycom,
«baktepuodarm.

lpaxmuueckas paboma «Co3gaHue MOJICTTH BUPYCay.

Tema 8. ZKN3HEeHHBIN HUKJ KJICTKH

Krnerounslii niuki, ero nepuoasl u perynsmus. Uarepdasza u muros. OcoOeHHOCTH
npoleccoB, IMporekaromux B uHTepdasze. I[loaroroBka KIETKM K JEJICHHIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKHM), CUHTETUYECKUH U TMOCTCUHTETUYECKUIA
(TpEeMHUTOTUYECKUI) TIEPHOIBI HHTEP(DA3HI.

Matpuunsiii  cunre3 JIHK — permkanusa. I[lpunnuner  perummkanuu  JIHK:
KOMILJIEMEHTAPHOCTh, MTOJTYKOHCEPBATUBHBIA CUHTE3, aHTUNAPAJUIEIbHOCTh. MeXaHu3m
permukaiuun  JIHK. Xpomocomer. CrtpoeHne xpomocom. Temomepsl M Tenomepasa.
XpOMOCOMHBIM HAOOp KJIETKH — KapHOTHUIl. JMIIOMAHBIA W TaIUIOWAHBIA HaOOPbI
xpomocoM. ['omonornunsie XxpoMocoMbl. [10JI0BbIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaauy MUTO3a U TPOUCXOASAIINE B HUX MMPOLECCHI. THIIbI
muTo3a. KaprnokuHes u nuToknHe3. buonornyeckoe 3HaueHUEe MUTO3A.

Perynsius MUTOTUYECKOTO ITUKIIA KIIETKU. [IporpamMmmupyemMast kjeTouHasi THOEIb —
aroInTo3.

Krnerounoe sapo, XxpoMocombl, (yHKITMOHATIbHASI TCHOMUKA.

Jlemoncmpayuu:

Tabnuyvt u cxemvl: <«OKU3HEHHBIM IMKI KIETKH», «Mwuto3», «CtpoeHue
xpomocomy, «Perumkanus [JTHK.

Obopyoosanue. CBETOBON MHKPOCKOI, MUKpomnpenaparbl: «MUTO3 B KJIETKaX
KOPEIIIKA JIyKa.

Jlabopamopnas paboma «3ydeHue XpoMOCOM Ha TOTOBBIX MUKPOTIpENapaTax.

Jlabopamopnas paboma «HabnroieHre MUTO3a B KJIETKaX KOHYMKA KOpeEIIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax).

Tema 9. CTpoeHue u GpyHKIIUM OPraHU3MOB

Bbuonoruueckoe pazHooOpaszue opraHuzmMoB. OJHOKIETOYHBIC, KOJOHUAJIBHbBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUSA M KHU3HEACITEIbHOCTH OIHOKJIETOYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JIPYrUe
MPOTUCTHI. KOJIOHHAIbHBIE OPTraHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OpraHusMm kak eguHoe nenoe. ['omeocras.

Tkanu pacreHuidd. TUIBI pPacTUTENBHBIX TKaHEW: oOpa3oBaTeibHasi, MOKPOBHAS,
NpOBOAsAIIAsA, OCHOBHasg, MexaHuueckas. OCOOCHHOCTH  CTpOEHMs, (PYHKIMH
Y PACIIOJIOKEHUS TKAHEW B OpraHax pacTeHUM.

12
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TkaHM JKMBOTHBIX M 4YeJOBEKa. THNBI JXKUBOTHBIX TKAHEW: DSIHTEIUAIbHAL,
COCIUHUTENbHAs, MbllleyHas, HepBHas. (OcoOeHHOCTH  CTpoeHus, (QYyHKIUH
Y PACITOJIOKEHMS TKAHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OPTraHbl pacTeHUil. OpraHbl U1 CUCTEMBI
OpraHOB KMBOTHBIX U Yel0BeKa. OYHKIIMU OPraHOB M CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CKeleTbl OJHOKIETOYHBIX
Y MHOT'OKJIETOYHBIX XUBOTHBIX. HapyHbIi U BHyTpeHHUI ckeneT. CTpOeHUE U TUIIBI
COCIMHEHHUSI KOCTEH.

JIBU>KEHHE OpraHu3MOB. J[BU)KEHHE OJHOKIETOYHBIX OPraHU3MOB: aMeOOHHOE,
KT'YTUKOBOE, pECHUYHOE. /[BU’KEHHE MHOTOKJIETOUHBIX PACTEHUM: TPONIU3MBI U HACTHM.
JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M 4YeJIOBEKa: MbIlleyHas cuctema. Peduekc.
CkeneTHble MBIIILBI U UX padoTa.

IIntanue opranusmMos. IloryoimieHue BOABI, YIVIEKUCIOTO Ta3a U MHUHEPaJIbHBIX
BEIIECTB pacTeHusAMH. lIuTaHue >KMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKIETOYHOE
nuuesapenue. [Iuranne mo3BOHOYHBIX JKUBOTHBIX. OTIENbI NUILEBAPUTEIBHOTO TPAKTA.
IInmesapurenbHble xenesbl. [IunesapurenbHas cucTeMa 4eoBeKa.

Jlpixanue opraau3MoB. [[pixanue pactenuii. Jpixanue sxuBoTHBIX. Judy3us razos
yepe3 NOBEpXHOCTh KieTKU. KoxkHoe apixaHue. /[pixaTenbHas noBepXHOCTh. JKabepHoe
Y JIETOYHOE JpIXaHue. /[pIXxaHne 03BOHOYHBIX KUBOTHBIX U YEJIOBEKA. JBOJIIOLUOHHOE
YCIIO)KHEHUE CTPOEHHUs JIETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXxarenbHas cucTEMa
yeroBeKka. MexaHu3M BEHTWIALMM JIETKUX Yy IITUI M MIIEKONMTAomuX. Peryisnus
nbixaHus. /IpixaTenbHble 00bEMBI.

TpaHCcIIOpT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHul. TpaHcopr
BEILIECTB Yy XUBOTHBIX. KpoBeHOCHas cucrema u ee opranbl. KpoBeHOCHasl cucrema
IT03BOHOYHBIX XKUBOTHBIX M 4esioBeKa. Cepale, KpOBEHOCHBIE COCyAbl U KpoBb. Kpyru
KpOBOOOpAIICHHs. DBOJIIOIMOHHBIE YCIOXXHEHHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepia u ee perynsuus.

Brinenenne y opranu3zmoB. BeineneHune y pacTeHuii. BelaeneHue y >KMBOTHBIX.
CokparutenbHble Bakyonau. Opranbl BblaeneHus. OunbTpanus, cekpenus 1 o0paTHoe
BCACBHIBAHME KAaK MEXAaHM3Mbl pabOThl OpraHoB BblAeneHHs. CBsA3b MOJOCTU TeNa
C KPOBEHOCHOM M BBIJICIUTEIBHON CUCTEMAMU. BhIIENEHNE Y TO3BOHOYHBIX KUBOTHBIX
n yenoseka. [louku. CtpoeHne u QpyHKUMOHUpOBaHHE HeppoHa. OOpazoBaHUE MOYU
y 4EJOBEKA.

3amura y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX Opranu3MoB. Criopbl OakTepuit
M LUCTHl IMPOCTENIIMX. 3allMTa y MHOTOKJIETO4YHbIX pacteHui. Kyrukyna. Cpencrta
MAaCCUBHOM U XUMUYECKOHU 3aIIUThl. DUTOHIIUBI.

3ammra y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpPOBBI M MX MPOM3BOJHBIC. 3allUTa
opranuszma ot Oone3neil. IMMmyHHas cuctema yenoBeka. KiieTouHblii 1 TyMOpabHBIN
MMMYHUTET. BpoXJIeHHbIII 1 mpuoOpeTeHHbIN cnenuduyeckuii UMMyHHUTET. Teopus
KJIOHaJIbHO-ceNiekTuBHOrO uMmMmyHuTera (II. Dpmux, ®.M. bepner, C. Tonerasa).
BocnanurensHpie OTBETHI OpraHU3MOB. Posib BpOXKAEHHOTO MMMYHHUTETAa B Pa3BUTUU
CUCTEMHBIX 3a00J1eBaHUM.
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PaznpaxuMocCTh U peryisiuus y opraHu3moB. Pa3znpaXxuMoCTb y OJHOKJIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxxumocts u perynsauus y pacreHuil. PoctoBbie BemecTsa
Y UX 3HA4YCHHUE.

HepsHas cucreMa u pediiekTopHas perysisius y )KUBOTHBIX. HepBHas cuctema u ee
OTJEJIbl. DBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOW CHUCTEMBI Y >KUBOTHBIX.
OTtaenbl TOJIOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduiektopHas myra.
be3ycnoBHbIE U YCIOBHBIE PE(hIEKCHI.

['ymopanbpHas peryaanus U SHIOKPUHHAS CUCTEMA KUBOTHBIX U 4elioBeKa. JKemnessl
SHIOKPUHHOW CHUCTEMBI U MX TOPMOHBI. JleHCTBHE TOPMOHOB. B3anMOCBsI3b HEPBHOMU
Y DHJAOKPUHHOU cUcTeM. [ umortamamo-runodusapHas cucreMa.

Jlemoncmpayuu:

llopmpem: 1.11. I1aBnos.

Tabauyvr u  cxemvi: «OTHOKIETOUHBIE BOJOpOCHW», «MHOTOKIETOUHbIE
BoJOpocimy, «bakrepun», «IIpocrenmmuey, «Opraapl IBETKOBBIX PACTEHUI, « CUCTEMBI
OPraHoOB IIO3BOHOYHBIX J>XMBOTHBIX», «BHYTpeHHee CTpOEHHE HACEKOMBIX», «TKaHU
pactenuit», «KopHeBbie cucremb», «CtpoeHue credns», «CTpoeHHe ITUCTOBOU
IJTACTUHKWY, « TKaHU KUBOTHBIX», «CKeNeT uenoBekay, «llumeBapurenbHas cucTeMay,
«KpoBeHocHas cuctemay, «/lpixatenbHas cucrema», «HepBHas cucreman, «Koxay,
«MpliieuHast cucreMa», «BpraenurensHas cUCTEMa», «OJHIOKPUHHAS CHUCTEMay,
«Crpoenne wmbinb», «Mmmynurer», «Kumeunononoctueie», «CxeMa NUTaHHS
pacteHunin», «KpoBeHOCHBIE CUCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTPOCHHE TUIPBIY,
«Ctpoenue mianapun», « BHyTpeHHEe CTpOEHUE T0KIEBOro YepBs», «HepBHas cucrema
peiO», «HepBHas cucrema nsrymkn», «HepBHas cucTeMa NIPECMBIKAIOIIUXCS,
«Hepsnas cuctema ntuny, «HepBHas cuctema miiekonurarommx», «HepBHas cucrema
yenoBekay, «Pediekcy.

Obopydosanue: CBETOBOM MHUKPOCKON, MHUKpPONpENaparbl OJHOKJIETOYHBIX
OPTraHU3MOB, MUKPOIIpENapaThl TKAHEH, PAKOBUHBI MOJITFOCKOB, KOJUIEKIITMM HACEKOMBIX,
UTJIOKOXUX, JKUBBIE HK3EMIUISPhl KOMHATHBIX PACTEHUM, TepOapuul pacTeHUU pa3HbIX
OTAEJOB, BIJIAXKHBIE TIpENapaTbl >XUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMHU
0ECrO3BOHOYHBIX KUBOTHBIX, CKEJIET 4YelloBeKa, 00O0pylOoBaHWE IS JIEMOHCTPAIMH
MMOYBEHHOT'O U BO3AYIIHOTO MUTAHUS PACTCHUH, paclIeIJIeHHs] KpaxMayia U O€JIKOB MO/
nercTBueM (epMEHTOB, O0OpYJIOBaHHME ISl JEMOHCTPAIMU OIBITOB MO H3MEPEHUIO
YKA3HEHHON €MKOCTH JIETKUX, MEXAHU3Ma JIbIXaTeJIbHbIX JBUKEHUNU, MOJEIIA TOJIOBHOTO
MO3ra pa3JIMYHbIX )KUBOTHBIX.

Jlabopamopnas paboma «VI3yueHne TKaHel pacTeHUI.

Jlabopamopnas paboma «VI3yueHne TKaHel JKUBOTHBIX).

Jlabopamopuas paboma «VI3ydeHnne opraHoB IIBETKOBOTO PACTECHUS.

Tema 10. Pa3mHoxeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHSI OPraHU3MOB: 0ecrosoe (BKJIK0Uasi BEr€TaTUBHOE) U MOJIOBOE.
Bunpl Oecrnonoro  pa3MHOXKEHHUSA: [OYKOBAaHWE, CHOPYJSALMS, (PparMeHTauus,
KJIOHUPOBAHHUE.
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[TonmoBoe pazmuHoxxenue. [lonoBeie kieTkH, Wi rametsl. Meito3. Ctaauu Meiosa.
IloBenenne xpomocom B menose. KpoccuHrosep. buonornueckuii CMBICT MEH03a
Y MOJIOBOTO Iponecca. Meno3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pasButhe. ['ameroreHe3 y KMBOTHBIX. [l0nOBBIE JKeJE3bl.
OOpazoBanue u pa3BUTHE TOJOBBIX KJIeTOK. CrnepmaroreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U SMOPHOHANBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OTUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHu3MoOB (OHTOreHe3). DMOpPHOJIOTHS — Hayka
0 pa3BuUTUU OpraHu3MoB. CTaguu >MOpUOTreHe3a *UBOTHBIX (HA MpPUMEpE JISATYLIKH).
Hpob6nenne. Tumbl npoOnenus. OcoOEHHOCTH  APOOJICHUS  MIICKOIUTAFOIINX.
3apoabllIeBble JTUCTKU (TacTpyssiius). 3akiajgka OpraHoB UM TKaHEH U3 3apObIIIEBHIX
JUCTKOB. B3anmHOe BiMsSHHME YacTed pa3BUBAIOIIETOCS 3apojbiiia (dMOpPHOHATbHAS
MHIYKIMS). 3akiajka IUIaHa CTPOEHUSI >KMBOTHOTO KakK pe3yJbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBHUI T€HOB. BiusiHue HAa AMOPUOHATBLHOE PA3BUTHE PA3IUMYHBIX (AKTOPOB
OKPYXaIOUIEH CPEIbL.

Poct u pa3zButue xuBoTHBIX. [locTamOpuonanbublil nepuo. [Ipsamoe u Henpsamoe
pa3zuthe. PazButue ¢ metamop(o3oM y OECrO3BOHOUYHBIX U MMO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaueHHWE MPSIMOTO U HEMPSMOIO PAa3BUTHUS, UX PaCIpPOCTpaHEHUE
B npupoe. Tunbl pocTta KUBOTHBIX. DAKTOPHI PETYIIALIMN POCTA )KUBOTHBIX U YEIOBEKA.
Craauu nocTaMOpHOHATBLHOTO Pa3BUTHS Y )KUBOTHBIX U YesioBeKa. [lepuoabl oHTOreHe3a
yesnoBeka. CTapeHue U CMEepPTh Kak OMOJIOTUYECKHE MPOIECCHI.

Pa3muosxxenue u pazsutue pacrenuid. ['amerodput u copodut. Meiio3 B )ku3HEHHOM
nukie pacteHuid. OOpazoBaHue Crop B mpoiecce meiosa. ['ameroreHes y pacTeHHil.
OnnoA0TBOPEHHE U Pa3BUTUE PACTUTEIBHBIX OpraHu3MOB. JIBOMHOE OIUIOJIOTBOPEHUE
y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEryJsiiui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

Jlemoncmpayuu:

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

Tabauyvr u cxemvi: «BereratuBHOe pa3MHOXeHUE», «Tumbel Oecrosaoro
pa3sMHOXeHUs», «Pa3MHOXeHHe XJIaMUIOMOHaAbD», «Pa3MHOMXEHHE HBIJICHBIY,
«PasMHOXeHue TUApBDY, «Meno3», «XpomocoMmel», «l['amerorenes», «CTpoeHue
SIMIEKJIETKU U cCriepMaTo30uia», « OCHOBHBIE CTaUU OHTOTeHE3a», «I[IpsaMoe u Henpsmoe
pa3ButTuey, «Pa3BuTHe Maiickoro xxyka», «Pazsutue capanumn», «PazButue JsArymkm,
«JIBOMHOE OTIOIOTBOPEHUE Y IIBETKOBBIX pacTeHUI», «CTpOCHUE CEMIH OAHOAO0JIbHBIX
Y JIBYJIOJIBHBIX PACTEHUI, « KU3HEHHBIN LIUKJI MOPCKOM KaIlyCThD», <« KM3HEHHBIN LUK
Mxay, «’KHU3HEHHBIN UKJIT MATOPOTHUKAY, « KU3HEHHBIN IIUKIT COCHBI».

Obopyoosanue:  CBETOBOM  MHKPOCKOI,  MHKpOIpenaparbl  sSIHIEKIECTOK
Y CIIEpMATO30U1I0B, MOJIENb «[ MK pa3BUTHS JIATYIIKI.

Jlabopamopnas paboma «V3ydyeHre CTpPOCHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTaxy.
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Ilpakxmuueckass paboma «BbIsBICHHE TPU3HAKOB CXOJCTBA  3apojblliei
MMO3BOHOYHBIX KUBOTHBIX).
Jlabopamopnas paboma «CTpoeHrE OPTaHOB Pa3MHOXKEHUS BBICIIUX PACTCHHIT.

Tema 11. 'eneTuka — HayKa 0 HACJIEACTBEHHOCTH M M3MEHYUBOCTH OPraHM3MOB

Wcropust cTaHOBICHUS M Pa3BUTHUS TE€HETHKUM Kak Hayku. Paboter I'. Menpgens,
I'. ne ®pusa, T. Moprana. Posib 0Te€UeCTBEHHBIX YYEHBIX B Pa3BUTUHU T€HETUKU. PaOOTHI
H.K. KomenoBa, H.M. BaswioBa, A.H. benozepckoro, I'.JI. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeera-PecoBckoro.

OCHOBHBIE TE€HETUYECKUE TOHSATHUS U CHUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIEC T€HBI, AIbTEPHATUBHBIC PU3HAKU, TOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3UI0Ta, FeTePO3UroTa, YUCTask JUHUSA, TUOpUAbI, reHoTHrn, (eHoTun. OCHOBHbIE
METOABl  TCHETUKH:  TUOPHUIOJIOTHYCCKUN,  IUTOJOTUYECKUMA,  MOJICKYJSIPHO-
TE€HETUYECKU M.

Jlemoncmpayuu:

llopmpemuwi: I'. Mengens, I'. ne @pus, T. Mopran, H.K. Konsuos, H.W1. BaBusos,
A.H. benozepckuii, I'.J. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

Tabauywl u cxemol: «MeTobl TeHETUKIY, « CXEMBbI CKPEIIUBAHUSD.

Jlabopamopnas paboma «Jlpozoduina kak 00bEKT FreHEeTUYECKUX UCCIIETOBAHUI.

Tema 12. 3axoHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuuBanue. [lepBbiil 3akoH MeHaens — 3aK0H €quHO00pa3us
ruOpu0B nepBoro nokosjeHus. [IpaBuno gomuHupoBanusa. Bropoit 3akoH Mennens —
3aKOH paclleIuieHuss npu3HakoB. LluTomornyeckue OCHOBBI  MOHOTMOPHIHOTO
CKpelnBaHus. [ umoTe3a 4ucToThl ramer.

AHanmsupyroniee ckpemuBanue. IIpoMeKyTOYHBIM XapakTep HaciaedOBaHUS.
Pacmienienue nmpu3HakoB IPU HETIOJIHOM JTOMUHUPOBAHUH.

HuruOpuaHoe ckpemuBaHue. TpeTuidl 3akoH MeHzenss — 3aKOH HE3aBUCUMOTO
HacJe0BaHMs NpU3HaKoB. [{uTonornyeckue OCHOBBI IUTMOPUIHOTO CKPEIIMBAHMUS.

CuersienHoe HacnenoBanue rmpuszHakoB. PaGotrer T. Moprana. CrermieHHoe
HAaCJICJOBAHUE T€HOB, HAPYIICHUE CLEIUICHHUS MEXIy I'eHaMHh. XPOMOCOMHAas TE€OpUs
HACJIEACTBEHHOCTH.

I'enetnka mnosia. XpOMOCOMHBIM MEXAHU3M OIpEAEICHUs IMona. AyTOCOMBI
W TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbld MoJ. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nMpu3HaKkoB, CLEMVIEHHBIX C ITOJIOM.

I'enotun kak 1enoctHas cucteMa. [Inelorponus — MHOXKECTBEHHOE JICMCTBUE I'€HA.
MHokecTBEHHBIN AJUICIIN3M. B3aumoneiictBue HeaJUICJIbHBIX T'CHOB.
Komnnementapuocts. Onucras. [lomumepus.

['eHeTYeCKUM KOHTPOJIb Pa3BUTHUS PACTECHHM, KMBOTHBIX M YEJIOBEKA, a TaKXKe
(U3MOJOTUYECKUX TPOLECCOB, MOBEICHUS W KOTHUTUBHBIX (yHKUMHA. ['eHeTnueckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXAaHM3Mbl B3aWMOJICHCTBUS «XO35SUH — Tapa3uT»
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U «XO3MH — MHUKpoOuom». ['eHeTHdyecKkrne acreKkThl KOHTPOJII W HW3MEHEHHUS
HACJIEICTBEHHOW NH(POPMAITUU B TTIOKOJICHHIX KJIETOK U OPTaHU3MOB.
Jlemoncmpayuu:

Hopmpemuwi: I'. Mennens, T. Mopras.

Tabauyvr u cxemol: «llepBbli M BTOpOW 3akoHbl Menaens», «Tperuit 3akoH
MeHngens», «AHamu3upylouniee CckpemmBaHuey», «HemomHoe AOMHHUpPOBAaHHE,
«CreryieHHOE HacleI0BaHue MPU3HAKOB Y Apo30duiby, «I enetuka monay, «Kapuorun
yenoBeka», «Kapuotun napozoduisry, «Kapuotun nTHmb, «MHOXKECTBEHHBIN
amenusm», « BzaumoneincTere reHoBy.

Obopyoosanue: MOAENb IJIs JEMOHCTPAIMHM 3aKOHOB €IMHOOOpa3usi THOPHUIIOB
NIEPBOTO IMOKOJICHUSI M PACUICIUVIEHUsI MPU3HAKOB, MOJEINb [JI JEMOHCTPALMM 3aKOHA
HE3aBUCUMOTI'O HACJEAOBAaHUS IMPU3HAKOB, MOJENb IS JEMOHCTPALUMU CLEIJIEHHOTO
HaCJIeI0BaHMs IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoItipenapart: «/po3oduiay.

lIpakmuueckas paboma «3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y 1p030(UIIbD).

Ilpakmuueckaa paboma «V3ydyeHue pe3ylbTaTOB JAUTMOPUIHOIO CKpPEUIMBAHUS
y 1p030(UIIbD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYMBOCTH

BzaumoneiictBue reHotuna u - cpeabl  npu  (GopMUpPOBaHUM  (PEeHOTHIA.
N3MeHunBOCTh TpU3HAKOB. KayecTBEHHbIE M KOJIWMYECTBEHHBIC TPU3HAKH. Bubl
W3MEHUYHMBOCTH: HEHACJICACTBCHHAS M HACJICACTBCHHAS.

Mopudukanronnas  u3MeHuuBoCcTh.  Poimb  cpenbl B popMupoBaHUU
MoAU(PUKALMOHHON n3MeHunBOocTH. HopMma peakuuu mnpusHaka. BapuanuoHHBIN psij
u BapuanmonHas kpuBas (B. Horanmncen). CoiicTBa MoauduKarnoOHHOM
W3MEHYMBOCTH.

['enoTunmyeckast 3BMEHUYUBOCTH. CBOMCTBA TEHOTUITMYECKON N3MEHYMBOCTH. By IbI
TCHOTUITNYECKOM M3MEHUMBOCTH: KOMOMHATUBHASI, MyTAaIllHOHHASI.

KomOunaTuBHAsT HM3MEHYMBOCTh. Meii03 ©  IOJOBOM TMpoIecC — OCHOBA
KOMOMHATUBHON HM3MEHYMBOCTH. P0jb KOMOMHATHMBHOM HM3MEHYHMBOCTH B CO3JaHUU
TEHEeTHYECKOT0 Pa3HO00pa3us B MpeIesiax 0JHOTO BUIA.

MyTannoHHas U3MEHYUBOCTh. BUIbI MyTalyii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHBIE M UHAYITUPOBAHHBIEC MyTallMK. SIEpHBIC U IUTOIIA3MATUUYECKUE MYyTaIlH.
ComaTtnueckne U MojaoBble MyTauuu. [ [puurHbl BOSHUKHOBEHUS MyTallui. MyTareHsl u
UX BIIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO IMpolecca. 3aKoH
TOMOJIOTMYECKUX PSAA0B B HacyencTBeHHon naMeHunBocty (H.M. BaBunios). Buesaepnas
W3MEHYHUBOCTH U HACJIECICTBEHHOCT.

Jlemoncmpayuu:

Llopmpemuwi: I'. ne ®pu3s, B. Moranucen, H./. BaBuios.

Tabauysl u cxemol: «BUIbl UIBMEHUYNBOCTHY, « MoauduKamOHHAs N3MEHUHNBOCTDY,
«KomOmHaTUBHAs HW3MEHUYHMBOCTBY, «Meho3», «OmnomoTBopeHue», «l eHeTHyeckue
3a00seBaHuUs YeIOBEKay, « BUIbI MyTalIniiy.
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Obopyoosanue. KUBbIE U TepOapHbIE IK3EMIUTIPbl KOMHATHBIX PACTEHUM, PUCYHKH
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHYMBOCTH.

Jlabopamopnasa paboma «VccnenoBaHue 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHOM
M3MEHUYMBOCTH. [locTpoeHrEe BaprallMOHHOTO psiia U BAPUALMOHHON KPUBO».

Ilpakmuueckass ~ paboma  «Mytamun 'y napo3oduibl  (HA  TOTOBBIX
MUKpOIIpenaparax).

Tema 14. I'eneTuka 4yesi0BeKka

Kapuorun 4enoBeka. MexayHapoaHas mporpaMMa HUCCIEAOBaHUS Te€HOMa
yesoBeka. MeToabl M3y4eHHs] TEHETUKHU 4YeJIOBEeKa: INeHea’lornyecKuid, OJNM3HEIOBbIH,
HUTOT€HETUYECKUM, TMOMYISIUIUOHHO-CTATUCTUYECKUN, MOJEKYISIPHO-TEHETUUECKU.
CoBpemMeHHOE  ONpeAeieHUEe  TEeHOTUIIA:  MOJHOTEHOMHOE  CEKBEHHUPOBAHME,
F€HOTUIIMPOBAaHWE, B TOM uuciae c¢ noMmouipto [II[P-anamm3a. HacnenctBeHHbie
3a0oneBaHusi 4YeioBeka. ['eHHbIE M XPOMOCOMHBIE O0Jie3HH uenoBeka. boseznu
C HACJEACTBEHHOW MPEAPACIIONOKEHHOCThIO. 3HAYEHHE MEIUIMHCKOW TE€HETUKU
B MPEIOTBPAIICHUH M JICUCHWU TEHETUYECKUX 3a0ojeBaHUN uyenoBeka. Meauko-
FE€HETUYECKOEe KOHCYJIbTHpoBaHuE. CTBOJIOBbIE KIETKU. [IOHSATHE «TE€HETHYECKOro
rpy3a». OTHYECKHE AaCHeKThl HCCIEAOBAaHUM B OO0JACTH pENaKTUPOBAHUS Te€HOMA
U CTBOJIOBBIX KJIETOK.

'enetnueckue  ¢GakTophl  TMOBBIINIEHHOW  YYBCTBUTEIBHOCTH  YeJIOBEKa
K (U3MYECKOMY M XMMHUYECKOMY 3arps3HCHUIO OKpyKarouiend cpeanl. ['eHernueckas
MPEAPACTIOIOKEHHOCTh YEJI0OBEKA K MaTOJIOTHUSIM.

Jlemoncmpayuu:

Tabnuyet u cxemvr: «Kapuotun uyenoBeka», «MeToapl HU3yUeHHS TEHETUKU
yesoBekay, «I 'eHeTnueckue 3a00JIeBaHUsI YETIOBEKay.

llpaxmuueckas paboma «CocTaBaeHUE U aHATIA3 POJIOCTIOBHOIY.

Tema 15. Cestekunsi OpraHu3mMoB

JlomecTuKanus W CENEeKUMs. 3apOXkKACHUE CEJEKUUMU W JTOMECTHUKAllUH. YUYCHHE
H.W. BaBunoBa o LleHTpax mpoOUCXO0XKJIE€HHUS U MHOTO0Opa3usi KyJbTYpHBIX PACTEHH.
Ponp cenmekiuu B co3AaHUM COPTOB PACTEHUM W MOpon KUBOTHBIX. CopT, mopona,
TaMM. 3aKOH TOMOJIOTUYECKMX PSJAOB B  HACIEICTBEHHOM W3MEHYMBOCTHU
H.N. BaBusnosa, ero 3HaueHue JJis CEICKIIMOHHON pabOTHI.

Meronpl  ceneKnMOHHOM  paboThl.  VICKycCTBEHHBINT  OTOOp:  MAacCCOBBIM
Y UHJIUBUIYJIBHBIN. DTarbl KOMOMHAIIMOHHOMN cenekiuu. McnbiTaHue mpou3BouTeNen
1o NOTOMCTBY. OTOOp MO FeHOTHUITY € TOMOIIbIO OLEHKHU (PEHOTHUIA TOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ momoIibko ananusa JHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJl CeJICKIIMOHHON paboThl. PanualioHHbIA U
XUMHUYECKUN MyTareHe3 Kak MCTOYHHMK MYyTalluid y KyJIbTYpHBIX (DOPM OpraHu3MOB.
Hcnonp3oBaHne TE€HOMHOTO pPEAAKTUPOBaHUS W MeETOA0B pekoMOmHaHTHBIX J[HK
IUTSL TIOJTYYEHHUSI HICXOAHOTO MAaTEpHUAIIA TSl CEJEKIIUU.
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[Tomyuenue nonurion0B. BHyTpuBuaoBas rubpuausanus. binskopoacTBeHHOE
CKpEIlMBaHWEe, WIM HMHOpUAMHI. HepoicTBEHHOE CKpeluMBaHUE, WU ayTOPUAMHI.
I'erepo3uc u ero mpuuuHbl. Mcnonb3oBaHue rereposuca B cenekuumu. OtnaneHHas
rubpuansanus. [Ipeogonenne Oecrionaus MeEXBUAOBBIX THOpHIOB. JlocTmkeHus
CEJICKLIUN PACTCHUM U )KUBOTHBIX.

CoxpaHeHHe U W3y4Y€HUE TNeHETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH M UX
IUKUX POAWYEH ANl CO3AaHMS HOBBIX COPTOB U THOPHUIIOB CEIbCKOXO3SHCTBEHHBIX
KYJIBTYP.

Jlemoncmpayuu:

llopmpemuvi: H.W. BaBunos, 1.B. Muuypus, I'.J[. Kapneuenxo, I1.I1. JIykpsanenko,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabauysr u cxemwvl: «LleHTPBl TPOUCXOXKIECHUS U MHOTO00Opa3us KyJlbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKMX PAJOB B HACIEACTBEHHOM W3MEHUYHMBOCTH,
«MeTtonpl cenexkuumy, «OTaaneHHas ruopuan3zanms», «MyTareHes».

Jlabopamopnas paboma «VI3ydueHHne COpTOB KYJIBbTYPHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

Jlabopamopnas paboma «I3ydeHne METOI0B CEJICKIIUU PACTCHUID.

IIpaxmuuyeckas paboma «lIpuBUBKa pacTeHUIN».

Oxekypcus  «OCHOBHBIE ~ METOABI W JIOCTHMIKEHHUS  CEJIEKIIMM  PacTeHUU
Y J)KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIUIO, INIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIN
YYaCTOK, B TEIIMYHOE XO35AMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCHUTETA WM HAYYHOIO
LEHTPA)».

Tema 16. BuoTexHoJI0rusI M CHHTETHYeCKAsi 0M0JI0TUSA

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJIOTHH, — KIETOYHBIE U TKAHEBBIE KYJIbTYpHI,
MUKPOOPTaHU3MBI, KX XapaKTepUCTUKA. TpaguiiMoHHas OMOTEXHOJIOTHS: XJieOoeueHue,
MOJIyYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIWE. MUKPOOHOIOTrHYECKUN CHHTES.
OOBEeKTH MHUKPOOMOJIOTHYECKUX TexHoJorui. [IpousBoacTBO Oenka, aMHUHOKHCIOT
Y BUTAMHUHOB.

Co3pganue TEXHONOTMA W HMHCTPYMEHTOB ILEJIEHAINPABICHHOTO HW3MEHEHUS
U KOHCTPYHUPOBAHUSI T€HOMOB C LEJIBI0 IOJYYEHUs] OPTaHU3MOB M HUX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUYAIoIIMECs B IPUPOIe OMOCUHTETUUECKUE TTYTH.

Knerounas wnxeHepus. MeToapl KyJIbTypbl KJIETOK M TKaHEW pacTEHUU
1 )kuBOTHBIX. KpnobOanku. CoMmatuueckasi THOpUIU3aius 1 COMaTUYECKUN YMOPHOTEHES.
Hcnonp3oBaHne rarionioB B CEJIEKIIMUA PACTeHUH. MICKYCCTBEHHOE OIUIOIOTBOPEHHUE.
PexoHCTpyKIHS SIMIEKIIETOK U KIOHUPOBAHKE )KUBOTHBIX. METO TpaHCIUIAHTAIIUU SAED
KJICTOK.

XpoMOCOMHass M Te€HHass  HHXeHepus. VICKyCCTBEHHBIM  CHUHTE3  I'€Ha
U KoHCcTpyupoBanue pekomOuHanTHbix JIHK. JlocTikeHuss W mepCreKTUBBI
XPOMOCOMHOW W I'€HHON MH)KCHEPHUH. DKOJOTHUCCKHE U dTUYECKHE MPOOJIeMbl TeHHOMN
VH)XCHEPUHU.
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Menmuuunckue — OuotexHosjoruu.  IloctreHomHas — uudpoBas  MeIULMHA.
[TIIP-auarHoctuka. MeTaO0JIOMHBIM aHaln3, TEHOIEHTPUUYECKUN aHaIu3 MpoTeoMa
YeJIoBeKa JJI OLIEHKU COCTOSIHUS €ro 3/10pOBbiA. MCHoJib30BaHWE CTBOJIOBBIX KIIETOK.
Taprernas Tepanus paka. 3D-OnonHkeHepus 11 pa3paboTku GyHIaMEHTAIBHBIX OCHOB
MEJUIMHCKUX TEXHOJIOTHH, CO3/IaHus KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEXHOJIOTHM
TpEeXMEpHOTO  OmompuHTMHTa W ckaddomguHra I peIIeHus  3aaad
NEPCOHATTU3UPOBAHHON MEAUIINHBI.

Co3nanue BEeKTOPHBIX BAKIHUH C LEJIbI0 00ECIeUEHUs] KOMOMHUPOBAHHOW 3aIUTHI
or  Bo3Oymuteneit  OPBU,  ycTaHoBineHHME  MOJIEKYJSIPHBIX ~ MEXaHH3MOB
¢bynkunonupoBanusi PHK-conepskamux BHpPYCOB, BBI3BIBAIOIIMX 0CO0O OMAcCHBIE
3a00J1€BaHUS YEIOBEKA U )KUBOTHBIX.

Jlemoncmpayuu:

Tabnuyvr u cxemvl: «Vcronb30BaHWE MUKPOOPTAHW3MOB B TMPOMBIILICHHOM
MPOU3BOJICTBEY, «KileTouHast nHxxeHepus», «I eHHass HHKEHEPUs».

Jlabopamopuas paboma «V13yuenue 00bEKTOB OMOTEXHOJIOTUN.

Ipaxmuyeckas paboma «IlonydeHre MOIOYHOKHUCIIBIX TTPOTYKTOBY.

IJkckypcuss  «bHOTEXHONMOTWST  —  BaKHEWINAs  NPOM3BOJUTENIbBHAS  CWJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

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

Tema 1. 3apokaeHue U pa3BUTHE IBOJTIONMOHHBIX MIPeCTABIEHUI B 0HO0JIOTHH

OpommonnonHasa teopus Y. /lapeuna. [Ipeanocsiku BOSBHUKHOBEHUS JapBUHU3MA.
JKu3nb 1 HayuyHas nestenbHOCTh Y. JlapBuHa.

JIBkytue cuiibl 3BOONMKM BUJOB mo Y. JlapBuHy (BBICOKAass MHTEHCHUBHOCTH
Pa3MHOXXEHUSI OPraHU3MOB, HACJIEICTBEHHAs U3MEHUUBOCTh, O0ph0a 3a CyIIECTBOBaHUE,
€CTEeCTBECHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmienne cunTeTndeckoit Teopuu sBomtonuu (CTD). HelTpanbHas Teopus
sBosoMM. COBpeMEHHasl ABOJIIOIIMOHHAST OUOJI0THsI. 3HAaYEHUE IBOJIIOIMOHHON TEOpUHU
B (popMHUpPOBAHUHN €CTECTBEHHO-HAYYHOU KAaPTUHBI MUpA.

Jlemoncmpayuu:

Ilopmpemuwi: Apuctorens, K. JIunnei, X.b. Jlamapk, 2.2K. Cenr-Unep, XK. KroBbe,
Y. Jlapsun, C.C. YerBepuxos, 1.W. llImaneraysen, . Xonaenn, J[.K. benses.

Tabauyvl u cxemvi: «Cuctema xxuBovt mpuponbl (mo K. Jluanero)y, «JlectHuna
KUBbIX cymiectB (mo Jlamapky)», «Mexanusm ¢GOpMHUPOBAHUSA TMPHUCITOCOOTICHUMN
y pacteHudd u >KUBOTHBIX (1m0 Jlamapky)», «Kapra-cxema mapiipyTa MyTeIIECTBUS
Y. Napsunay, «Haxonku Y. Hapsunay, «Dopmbl 60pb0bI 3a cyriecTBOBaHUE», «IToposst
roiryoei», «MHoroobpasue KyJIbTypHBIX (opM KamycTb», «llopoasl moMamHux
KUBOTHBIX», «Cxema oOpazoBanmsi HOBBIX BHAOB (mo Y. JlapBuny)», «Cxema
COOTHOILIECHHS JBUXKYIIUX CUJI 3BOMIOLHMNY, «OCHOBHBIE IMOJOXKEHUSI CUHTETHYECKON
TEOPHUU IBOTIOLIMN.
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Tema 2. MUKPO3BOIIOLNS U €€ Pe3yJIbTAThI

[Tonynsauus Kak aneMeHTapHast eAMHULA SBOTIOIUU. COBPEMEHHbBIE METO/IbI OLIEHKU
TEeHETUYECKOTO Pa3HOOoOpa3usi W CTPYKTYphl mnomymsanuid. M3meHenwe renodoHaa
MOMYJSIUUA KAaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJICHUE. 3aKOH T'€HETUYECKOTO
paBHoBecus /. Xapau, B. BaitnGepra.

OnemeHTapHbIe (HAKTOPHI (IBUKYIIHUE CUIIBI) IBOIIOIMU. MyTallMOHHBIN IIpolLIecC.
KomOunatuBHass u3MeHuuBOCTh. [Ipelid TeHOB — cilydaliHble HEHaNpaBJICHHBIC
M3MEHEHUS 4acToT ajvieneil B nomysiiusx. D dext ocaoBarens. Murparuu. M3omsius
MOMYJISALNA: reorpaduueckas (IpOCTpaHCTBEHHAs ), OMoIorudeckas (penpoayKTUBHAS).

EctecTBeHHbI 0TOOp — HampaBstomuil hakTop 3BOMIOIUH. DOPMBI €CTECTBEHHOTO
oTOOpa: NBIKYIIUNA, CTaOWIM3UPYIONINM, pa3pbiBalomuil (qu3pynTuBHbI). [lomoBoi
oT0op. Bo3HUKHOBEHNE U SBOIONHS COIUAIBHOTO TTOBEICHUS )KUBOTHBIX.

[Ipucnoco6ieHHOCTh OpPraHHU3MOB KaK pe3yJbTar MUKPO3BOIIOLUH.

Bo3HUKHOBEHHE TPUCTIOCOOJIEHUIA Yy Opranu3MoB. ApoMop(do3bl U UANOAIANTALIUH.
[Ipumepsl TpUCOCOOJIEHUN y OPraHU3MOB: MOP(OIOTHYECKUE, (PU3NOTOTHUYECKHE,
Oonoxumuueckue, noseaeHueckue. OTHOCUTEIBHOCTh MPUCTIOCOOIEHHOCTH OpPraHU3MOB.

Bun, ero kpurepum U CcTpyKTypa. BuagooOpa3zoBaHue Kak pe3ysbTar
MUKpO3BOIoIUH. M30msmus — kitodeBoid ¢akTop BugooOpazoBanus. Ilytu u crnocoOsl
BUJI000pa30BaHus: AJUTONaTPUUYECKOE (reorpaduueckoe), CUMIIATPUYECKOE
(?KOJIOTUYECKOE), «MTHOBEHHOE» (MOJUILIOUAU3aIus, ruopuausamnus). JJnuTeasHOCTh
ABOJIIOLIMOHHBIX IIPOLIECCOB.

MexanusMbl (hopMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpasusl.

Ponb 3BONIOIMOHHON OMONOrMM B pa3pabOTKe HAyYHBIX METOJOB COXpPaHEHUS
OouopaszHooOpazus. MUKpPO3BOMIONUS W KOAIBOJIOLHMS MAapasuTOB M HX XO35EB.
Mexanu3mbl GOpMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEM.

Jlemoncmpayuu:

Ilopmpemuwi: C.C. YUeTBepukos, O. Maiip.

Tabauysl u cxemwvl: «MyTallMOHHAsE U3MEHUYUBOCTHY, «IlonmynsuoHHas CTPyKTypa
BUna», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepray, «JIBrKymime CHITBI
ABOJIIONMKNY,  «IJKOJOTHYECKass  M30JSUs  TONyJSIud  ceBaHCKoW  dopenuy,
«I"eorpaduueckast M30UUs JIUCTBEHHUIBI CUOMPCKOW M JMCTBEHHULBI AaypCKOD»,
«lTonynAMOHHBIE BOJHBI YHCICHHOCTH XHWIIHUKOB M KepTB», «(Cxema JeulcTBUs
€CTECTBEHHOTO 0TOOpay, «Dopmbl OGOpHOBI 3a cyliecTBOBaHUE», «HIYyCTpHAIbHBIN
MenaHnu3My», «KuBble nckonaembie», «[[OKpOBUTEILCTBEHHAS OKpacKa >KUBOTHBIXY,
«lIpenynpexnaromas oOKpacka JKHBOTHBIX», «DHU3MONOTMYECKUE afanTaluny,
«IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENILHOCThY, «Kpurepuu Bugay, «Busi-
nBoitHukn», «CTpykTypa Buaa B npupoae», «CrmocoObl BHI000pa30BaHUM,
«l'eorpaduueckoe BuAOOOpa3zoBaHME TpeX BUIOB JAHABIIICH», «DKOJIOTUYECKOE
BHUI000pa3oBaHne BUAOB CUHUID, «llomumuionasl pacrenuit», «KamycTHO-penedHbIn
THOpUITY.
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Obopyoosanue: tepdbapun pacTeHUH, KOJUJIEKIIMM HACEKOMBIX, 4ydYela IITHUIL
U 3Bepel ¢ MpuMepaMu pa3jMYHbIX MPUCTOCOOICHHH, Yydeaa NTHIl U 3Bepell pa3HbIX
BUJIOB, TepOapuu pacTeHUI OJIM3KUX BHIIOB, 00pa30BaBIINXCA Pa3IMUYHBIMU CITIOCOOAMH.

Jlabopamopnas paboma «BrlsBIeHNE U3MEHYMBOCTH Y 0COOEH 0JTHOTO BUIAY.

Jlabopamopnas paboma «llpucnocoOlieHnss OPraHu3MOB M MX OTHOCHTEIhHAs
1[EJIECO00PAZHOCTHY.

Jlabopamopuas paboma «CpaBHEHHE BUIOB TI0 MOP(OJIOTHUESCKOMY KPUTEPHUIO».

Tema 3. Makpo3BoJII01Usl U €€ Pe3yJbTaThl

Metoapl u3ydyeHus MakpodBoironuu. IlaneoHTosormueckue MeTONbl H3YUEHHMS
sBoitonuu. IlepexoHpie Gopmbl U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpaduyeckue Merons! uzydenus sBoitonnd. CpaBHeHue ¢Guopsl U GayHbI
MaTEpUKOB U OCTpOBOB. buoreorpapuueckue obmactu 3emiu. Buasl-sHaeMuku
U PEJIUKTBHI.

OMOpHOJIOTHUECKME U  CPAaBHUTEIBbHO-MOP(OIOTUYECKHE METOJbl U3YUECHUS
BOMIIOLMU. ['eHeTMYecKkue MEXaHW3MBbl DBOJIOLMHM OHTOI€HE3a W IOSIBICHUS
HBOJIIOLIMOHHBIX HOBIIECTB. | OMOJIOTUYHBIE U aHAJIOTUYHBIE OpraHbl. PynuMeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-TEHETHUECKHIE, ONOXUMUYECKHE U MATEMAaTUYECKHE
METOABl U3Yy4YeHHUs H3BOJIOUMM. ['omonornuynele reHbl. (COBpEMEHHBIE METOJbI
MOCTPOEHUs (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallH U 3BOJIFOLIMSI TEHOMOB.

OO6uue 3akoHOMEpHOCTH (TIpaBuia) 3BoOUMH. HeoOpaTUMOCTh 3BOIOIHUU.
AnantrBHas paguanus. HepaBHOMEPHOCTH TEMITOB 3BOJIFOLUH.

Jlemoncmpayuu:

Ilopmpemwvi: K.M. bap, A.O. KoBanesckuii, @. Mroiuiep, J. [ ekkeb.

Tabnuyvt u cxemvl. «DUITOTEHETUYECKUN PsIl  JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOrle siepr», «Cterouedansy, «Punnoputeny, «CeMeHHbIC ATOPOTHUKI,
«buoreorpaduueckue 30861 3eminy, «JIpeiid koHTHHEHTOBY, «PenukThl», «HauanbHbie
CTaAuy SMOPUOHAILHOTO PAa3BUTUS TMO3BOHOYHBIX JKHBOTHBIX», «[ OMOJIOTHYHBIC
U aHAJIOTUYHBIE OpraHb», «PyIUMEHTBI», «ATaBU3MBI), «XPOMOCOMHBLIE HaOOPHI
yeloBeka W muMmaHize», «[maBHble  HampaBieHus — 3BooLMHY,  «O0mMe
3aKOHOMEPHOCTH 3BOIIOLINI.

Obopydosanue: KOJJIEKIIMU, TepOapuu, MYJSDKM HMCKOMAEeMbIX OCTATKOB
OpTraHU3MOB, MYJSDKA TOMOJIOTHYHBIX, aQHAJOTHYHBIX, PYJUMCHTAPHBIX OpPraHOB
Y aTaBU3MOB, KOJIJIEKIIMA HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BuTHE )KU3HU HA 3eMJie

HayuHble runoTe3sl MpOUCXOKICHUS KU3HU Ha 3emiie. AOHOreHe3 U MaHCIePMHUS.
JloHay4yHble TpPEACTaBICHUS O 3apOXKICHUU KU3HM (KpealroHu3M). [umoresa
IIOCTOSIHHOI'O CaMO3apOXKIAEHUs KU3HU U ee onpoBepkeHue onsitaMmu O. Penw,
JI. Cnannannanu, JI. [Tactepa. [IporcxosxieHre su3HA U aCTPOOHOIIOTHS.
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OcHOBHBIE H3Tanbl HEOpraHWYecKoW HBonoIMu. llnanerapHas (reosoruyeckas)
HBONIONMS. XUMHUYECKash HBOJIONUS. AOUOTEHHBIM CHHTE3 OPraHMYECKUX BEUIECTB
n3 Heopranmyeckux. Omeir C. Mwuiepa u I'. IOpu. OOpazoBaHue mNOJIMMEPOB
n3 MoHomepoB. KoanepBarnas runoreza A.M. OnapuHa, TUIOTE3a NEPBUYHOTO
oyneona JI. XompneiiHa, reHetudeckas rumore3a . Memrepa. Pubosumer (T. Yek)
u runote3a «mupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BO3HMKHOBEHHE
IPOTOKJIETKH.

Uctopusa 3emnu u Metonpl ee uzyuyeHus. Vckomaemble OpraHUYECKUE OCTATKHU.
I'eoxpononoruss m ee MeroAbl. OTHOCUTENbHAs W aOCOJIIOTHAS TE€OXPOHOJIOTHS.
['eoxpoHoOIOrNYECKas MIKaja: 30HbI, 3PbI, IEPUOIbI, STIOXU.

HauanbeHble 3Tanbel OpraHMveckoi 3BONOUUU. [IOSBIEHME W 3BOJIOLUS HEPBBIX
KJIETOK. DBOJOLMA MeTaboan3Ma. Bo3HukHOBeHUE nepBbiX dKocucTeM. CoBpeMEHHbIE
MUKpPOOHBIE OMOIUIEHKH KaK aHaJIOr MEpBbIX Ha 3emiie coodmiecTB. CTpOMATOIUTHI.
IIpokapHuOTBI U 3YKAPUOTBHI.

[IpoucxoxaeHne 3yKapuoT (CHUMOMOTEHE3). OBOJIOLHOHHOE MPOUCXO0XKICHUE
BHUpYCOB. IIponcxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHHE OCHOBHBIX
IpyII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl ABOJIOIUU BBICHIUX pacTeHUH. OcHOBHBIE apoMOpPGO3bI
pacrenuid. Beixon pacrenui Ha cyury. [losiBiieHMe CIOPOBBIX PACTEHUM U 3aBOCBAHUE
nmu cymn. CemeHHble pacTeHus. [IponcxoxxneHne NBETKOBBIX PACTEHUM.

OCHOBHBIE 3Tambl 3BOJIOLUU KUBOTHOro Mupa. OcHOBHbIE apoMOp(o3bI
KUBOTHBIX. Benpckas ¢ayna. KemMOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIIOB.
[lepBbie  xopmoBbie KUBOTHBIE. JKHW3HB B BOAE. OBOJIONMUSA IMO3BOHOYHBIX.
[Tpoucxoxnenne ampuoOuit u pentunuii. [IpoucxoxaeHre MIICKOTUTAIOMIMX M IITHII.
[Ipunuun kmroueBoro apomopdosza. OcBoeHue OeCrO3BOHOYHBIMU M MO3BOHOYHBIMH
KUBOTHBIMHU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMJjie O 3paM U MEepUuojaM: apxeu, MpoTepo30il, MajIeo30M,
Me3030i, KaiHO030il. OOIas XapakTepucTUKa KIuMaTa W IeoJIOTMYECKUX MpPOLECCOB.
[losiBieHHe M pacuBET XapaKTEPHBIX OPraHU3MOB. YTJIE00pa30BaHUE: €0 YCIOBUS
U BIIMSIHME Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHUS — SKOJOTMYECKHE KpU3MCBHI npouuioro. IIpuunHbL
U CJHEACTBUS MAacCOBBIX BbIMUpaHUN. COBpPEMEHHBIM DKOJOTHYECKUH KPHU3UC, €T0
ocobennoctu. [Ipobrema coxpanenus 6nopazHo0Opas3us Ha 3emIie.

CoBpeMeHHasg cucTeMa opraHudyeckoro wmwupa. [lpuHnunel Kiaccugukauuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: ®. Penn, JI. Cniannannanu, JI. [lactep, U.1. Meunukos, A.1. OnapuH,
. Xonpenin, I'. Mennep, C. Munnep, ['. IOpu.

Tabauyvr u cxemvi: «Cxema ombiTa ®. Pemm», «Cxema ombita JI. ITlactepa
10 U3YYECHUIO CaMO3apOKICHUs )KU3HW», «Cxema onbita C. Muiiepa, I'. FOpwn», «Otansl
HEOPraHUYECKOU dBOJIIOLUN», «I'eoxpoHosornyeckas mkana», «HavanbHble sTarsl

23



denepanpHas padodas nporpamma | buomorusa. 10-11 kiaccel (yriryOJieHHBIH YPOBCHB)

OopraHu4eckoil sBomoIuny, «Cxema 00pa30BaHUsS SYKAPUOT MYTEM CUMOHOTEHE3ay,
«Cucrema xuBOM mpupoabl», «CTpoeHue BHpYyCca», «ApoMOp(O3bl pacTEHUN»,
«Punnodutey, «OAHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCITH,
«Mxwm», «llanopotukm», «l'omocemeHHble pacTeHus», «OpraHbl LBETKOBBIX
pacteHmit», «Cxema pPa3BUTUS >KUBOTHOTO MHUPA», «ApoMop(do3bl KUBOTHBIX,
«IIpocreiimmey, «Kumeunononoctueie», «llmockue uyepBu», «HUIIEHHCTOHOTHEY,
«Pp10BY, «3emHOBOAHBIEY, «lIpecmbikatommecs», «lITuup, «MIEKONMUTAIOIIUEY,
«Pa3BuTHe KXW3HU B apXeuMCKoW 3pe», «Pa3BUTHE KU3HU B IPOTEPO30MCKOU 3pey,
«Pa3BUTHE XU3HU B MAJICO30MCKOM 3pe», «Pa3BuThe XU3HU B ME3030HCKOU 3pey,
«Pa3BuTHe XKU3HU B KaWHO30MCKOU 3pe», «CoBpeMEHHasl CUCTeMa OPraHuYeCKOro
MUPay.

Obopyodosanue. TepdapuH PaCTCHUIA PAa3IMYHBIX OTICIOB, KOJJICKIIMA HACEKOMBIX,
BJIAKHBIE IIPEIaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIMH HIJIOKOXKUX,
CKEJIETHI IT03BOHOYHBIX KUBOTHBIX, UyUella IITULl U 3BEPEU, KOJUIEKIIMA OKaMEHEIIOCTEMH,
MOJIE3HBIX UCKOMAEMBbIX, MYJISKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupmyanvuas nabopamopuas paboma «MoaenupoBanue onbsiToB Muuiepa—tOpu
M0 W3YYEHUI0O aOMOTEeHHOTO CHUHTE3a OPraHWYeCKUX COCJUHEHUNW B IEPBUYHOM
aTMocdepe».

Jlabopamopnasa paboma «V3ydeHue U ONUCaHUE MCKOIMAEMbIX OCTATKOB JPEBHUX
OpPraHu3MOB).

Ilpakmuueckasa paboma «W3yueHne oCcOOCHHOCTEW CTPOCHHUS PACTEHUM pa3HBIX
OTJICJIOBY.

Ilpakmuueckasa paboma «W3ydyeHue OCOOCHHOCTEH CTPOEHHSI TO3BOHOYHBIX
KUBOTHBIX».

Tema 5. Ilpoucxoxaenne 4yei0BeKa — AHTPOINOTeHe3

Paznensl u 3agaum anTpononoruv. MeToabl aHTPOIOJIOTUU.

CraHOBIIEHME TMPEACTABICHUN O MPOUCXOKICHUM YEJIOBEKa. PelnrnosHeie
BO33peHUA. COBPEMEHHbBIE HAYUYHBIE TEOPHUHU.

CxoncTBO 4enoBeKa C JKUMBOTHBIMU. CHCTEMATHYECKOE IOJO0KEHUE YETIOBEKA.
CBuieTENbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPaBHUTEIHHO-MOP(OIOTHYECKUE,
AMOpPHUOJIOTHYECKHE, (PU3HOTIOTO-ONOXUMUYECKHE, MOBeAeHUeCKue. OTInYus YeloBeKa
OT UBOTHBIX. [IpSIMOX0XK/IEHHE U KOMIUJIEKC CBSI3aHHBIX C HUM MNpHU3HaKoB. Pa3zButue
TOJIOBHOTI'O MO3ra U BTOPOUW CUTHAJIBHOU CUCTEMBI.

JIBkymue cuibl ((pakTopbl) aHTPOINOTeHe3a: OMOJOTUYECKUE, COIaIbHbIC.
CooTHoIeHrne OMOJIOTHYECKUX U COITUATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaAWM aHTpOINOreHe3a. PaHHWE 4YeIOBEKOOOpa3HbIE 00E3bSHBI
(IpOKOHCYJIBI) U PaHHHWE TMOHTHABI — OOIIMEe TPEIKH YeIOBEKOOOPa3HbIX 00€3bsH U
JTOIe. ABCTPAJIONUTEKHM — JBYHOTHME MPEAKH JroJeh. UenoBeK yMenblid, NEpPBBIC
W3TOTOBJIEHUSI OpyAMM TpyJa. YeloBeKk NpsSMOXOIAIIMN W IEPBBIM BBIXOJ JIFOACH
3a npenensl Adpuku. UenoBek reinenb0eprckuii — oOmuil mpeoK HeaHIepTaAIbCKOTO
YeJIOBEKA U YEJIOBEKA Pa3yMHOTO0. UeNOBEK HEAHAEPTAIIbCKUI KaK BUJL JTFOAEH XOJIOTHOTO
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KiauMara. YeaoBeK pa3yMHBIM COBPEMEHHOTO THIA, IEHUCOBCKUUI 4YEOBEK, OCBOCHHE
KOHTHUHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHOMHKA.

DOBOJIIOLIMSI COBPEMEHHOrO 4YenoBeKka. EcrecTBeHHBbI OTOOp B  HOMYJSLUAX
yesioBeka. MyTalMoHHbIN Mporiecc U nonuMopdusm. [lonynsinoHHbie BOJIHBI, Apeid
Te€HOB, MUTpaIus U «d(PPeKT OCHOBATENS B MOMYJIALMIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckne pacel. [lomsatue o pace. bonbmme pacbl:  eBponeougHas
(eBpaswmiickas), aBCTpajo-HErpoujHas (PKBaTOpUaJibHAS), MOHTOJIOMIHAs (a3UaTCKO-
amepuKaHckasi). BpeMs u myTH pacceneHHs 4YeloBeKa M0 I[JiaHeTe. EauHCTBO
yenoBeuecknx pac. HaydHas HecoCTOSATENbHOCTh pacusMa. llpucrnoco6ieHHOCTD
YeJIoBeKa K pa3HbIM YCIOBUSAM OKpY’Karoliew cpeabl. Biausinue reorpaduueckoii cpenbl
u aperida renoB Ha MOP(DOJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexXauCIUIUTMHAPHBIE METOIbI B (hU3UYECKON (OMOJIOTMYECKO) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS AaHTPOIOJIOTHS. W IMAJICOAHTPOIIOJIOTUS YEJIOBEYECKUX IOITYJISILUN.
buoconuaneHble HcCaeAOBaHUS NPHUPOABI 4YesloBeKa. lcciienoBaHue KOIBOJIIOLUU
OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

llopmpemuwi: Y. [lapBun, J1. JIuku, A.4. Poruackuii, M.M. I'epacumos.

Tabauyvl u cxemvl: «MeTOIbl AHTPOMOJOTUNY», «I OJOBHOM MO3I YEIOBEKa»,
«YenoBekooOpa3Hble  00€3bsiHBI»Y, «CKelneT 4eJoBeKa U CKeJleT IIUMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbDY, «JIBHKYILME CHIIBI aHTPOIOTEHE3a», «IDBOJIOLMOHHOE
IPEBO YEIOBEKA», K ABCTPAIOMUTEKY, «HeTOBEK yMENbIil», «Hea0BeK MPAMOXOIAIINN,
«JlenncoBckuil yenosek» «Heannepranbup», «KpomanboHb», «[Ipeaku yenoBekay,
«Tansl 3BOJIIOLMH YeJIOBEKay, «Packl uenoBekay.

Obopydosanue: MYJISDKA OKaMEHEJOCTEH, MpeIMETOB MaTepuaibHON KyJIbTYpbl
MPEAKOB YEJIOBEKa, penpoaykKuuu (dortorpaguu) KapTuH ¢ MHUPOIOTHYECKUMHU
n OuOJEHCKUMU CIOKETaMU TMPOUCXOXKIEHUS YeJoBeKa, QoTorpa@uu Haxol0K
MCKOITa€MBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEb Yepena YeJIOBeKa U yepena
IIMMIIaH3€, MOJENIb KHUCTU 4YeJIOBeKa M KHCTH IIMMIAH3€, MOJENIM Topca MNPEIKOB
YeJioBeKa.

Jlabopamopnas paboma «V3ydeHne ocCOOCHHOCTEH CTPOCHHUS CKeJieTa YeJIOBEKa,
CBSA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakxmuueckas paboma «VI3yueHne S5KOJIOTUUECKUX aJalTallui YETOBEKay.

Tema 6. Dkojormss — Hayka O B3aMMOOTHOUIEHHSIX  OPraHU3MOB
U HAJI0PraHU3MEHHBIX CUCTEM € OKPY KAKOLIeld cpeaoi

3apokneHre W pa3zButhe skoiormu B Tpynax A. ['ymb6onbara, K.®. Pymse,
H.A. Cesepuona, J. I'ekkensi, A. Tencnu, B.H. CykaueBa. Pa3znensl v 3aaun 3KOJIOTHH.
CBsI3b DKOJIOTUH C IPYTUMH HAyKaMH.

Metoasl okosioruu. IloneBbie HaOMIOAEHUS. OKCIEPUMEHTHI B  IKOJOTHHU:
MIPUPOHBIE U TabopaTopHbie. MoenrpoBaHue B SKOJIOTHH. MOHUTOPUHT OKPYKaroIIei
Cpeabl: JIOKAJIbHBIN, pErHOHATBHBIN U TJI00aTbHBIIH.
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3HaueHHUE HKOJOTHYECKUX 3HAHUM NJIsl YelloBeKa. DKOJIOTMUYECKOEe MUPOBO33PEHUE
KaKk OCHOBa CBsI3€M 4YenoBeyecTBa € MNpupoaod. PopMUPOBaHHE 3SKOJOTHYECKON
KYJbTYPbI H 3KOJOTUYECKON IPaMOTHOCTH HACEJICHU.

Jlemoncmpayuu:

TIlopmpempsi: A. T'ymbonsar, K.®. Pynse, H.A. CeBepiios, J. ['ekkenb, A. Tenciu,
B.H. Cykaues.

Tabnuyvt u cxemwvr: «Pazmenst skonorum», «Meroabl sKonorum», «Cxema
MOHUTOPUHIA OKPYXKAIOLIEN CPEIbI».

Jlabopamopuas paboma «13ydeHne METOI0B 3KOJOTHUECKUX UCCIIETOBAHUIN.

Tema 7. Opranu3msl u cpea 0OUTAHUS

Okojorudeckre (akTopsl M 3aKOHOMEPHOCTH uxX jaeiictBus. Knaccudukanus
HKOJIOTMYECKUX (PaKTOpPOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTponoreHHsle. OOmme
3aKOHOMEPHOCTH  JIEUCTBUSl  JKOJIOTMYECKUX  (akrtopoB. I[IpaBuno MuHUMYyMa
(K. Inpenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpPTraHHU3MBI.

AbGuotnueckue (axropbl. CBET Kak 3Kojorudeckuil Qakrop. JlelicTtBue paszHbIX
YYaCTKOB COJIHEUHOI'O CHEKTPAa HAa OPraHU3Mbl. ODKOJOTHYECKUE TPYIIBI PACTCHHM
Y ’KUBOTHBIX 110 OTHOLLIEHHUIO K CBeTy. CUTHAJIbHASI poJib cBeTa. DOTONEpHOAN3M.

Temneparypa kak skojorudeckuid paktop. [elictBue TeMnepaTypbl Ha OpraHU3MBI.
IToMKunoTepMHBIE WU TOMOMOTEPMHBIE OPTaHU3MBl. ODBPHUTEPMHBIE U CTEHOTEPMHBIC
OpPTraHHU3MBI.

Brnaxnocts kak  akonormyeckuir  Qakrop. IlpucnocoOnenuss  pacteHuid
K MOJJIep KaHuio BogHOro Oananca. Kinaccudukaius pacTeHuid 1o OTHOLIEHUIO K BOJIE.
[TpucnocoOaeHust ) KUBOTHBIX K H3MEHEHHUIO BOJIHOTO peXHUMa.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAsl, HA3EMHO-BO3JAYIIHAs, IOYBEHHA,
riyOvHHas NOJANOYBEHHAs, BHyTpUOpraHuaMeHHas. GU3NKo-XUMHUUECKHE OCOOCHHOCTH
cpen oOutaHust opraHu3moB. [IpucnocoOneHust OpraHuW3MOB K JKU3HM B Pa3HbIX
cpenax.

buonornyeckue putmel. BHemHne 1 BHyTpeHHUE pUTMBbL. CyTOUHBIE U T'OJAMYHBIE
putMbl.  [IpucnocoOaeHHOCT, OpraHU3MOB K CE30HHBIM H3MEHEHUSIM  YCIIOBUH
KU3HU.

XKuznennsie popmbl opranu3moB. [lonstue o xuzHeHHou ¢opme. Ku3HeHHBIE
GopMbl pacTeHMil: JepeBbsl, KYCTapHHUKH, KYCTapHUYKH, MHOTOJETHHE TpPAaBHI,
onHoNeTHHE TpaBbl. JKu3HeHHbIE (GOPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOUOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢dakTopel. Buiabl OMOTHUECKMX B3aMMOJIECUCTBUM: KOHKYpPEHIUS,
XUIIHUYECTBO, CUMOMO3 U ero Qopmel. IlapasuTusm, Koomepamusi, MYyTyalau3M,
KOMMEHCaJIU3M (KBapTHUPaHTCTBO, HaxjeOHn4YecTBo). Herpoduueckue B3aumoeicTBus
(Tonmmueckue, dopudeckue, padbpuueckue). 3HauyeHHE OMOTHUYECKUX B3aUMOJCHCTBUIMA
JUIA CYUIECTBOBaHMSI OpPraHM3MOB B cpefe oOutaHus. I[IpuHIUMO KOHKYPEHTHOTO
VCKIIFOUEHHS.
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Jlemoncmpayuu:

Tabnuyvr u cxemsl: «IKojorudeckue (axkTopbl», «CBETOBOW  CIEKTPY,
«IKOJOTUYECKHUE TPYNIbl >KUBOTHBIX IO OTHOIICHHIO K CBeTY», «TemiokpoBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIC JKMBOTHBIE», «Du3nosornueckne amanrtanuu
AKUBOTHBIX», «Cpelibl OOMTaHUsI OPraHu3MoBY, «bronornueckue puTMely, « KusHeHHbIE
dbopMBI  pacTeHUI», «Ku3neHnbie  (GOpPMBI  KUBOTHBIXY, «IKocucreMa
MIMPOKOJIUCTBEHHOTO Jiecay, «IKocucTeMa XBOWHOro iseca», «llemu nuTanus»,
«XuiauvectBoy, «Ilapazutuzmy», «Koukypenims», «Cumomos», «KoMmMmeHncammzmy.

Obopyodosanue.: Tepdbapun pacTCHUA U )KUBOTHBIX, IPUCTIOCOOTICHHBIX K BIUSHUIO
Pa3UYHBIX DKOJIOTMUECKUX (DAKTOpOB, repdapuu CBETONIOOMBBIX, TEHEITIOOMBBIX
U TEHEBBIHOCJIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOMBHIE W TEHEBBIHOCIHUBBIC
KOMHATHBIE pAcTeHUs, TrepObapud © KOJUICKIIMH TeIJIOMIOOUBBIX, 3MMOCTONKHX,
MOPO30YCTOMUMBBIX ~pPACTEHUI, dYyuena MTUI U 3Bepel, repdapuud pacTeHU,
OTHOCAIIUXCS K Turpodutam, kcepopuram, Me30hruTaM, KOMHATHBIC PACTCHUS JTaHHBIX
TPy, KOJUICKITMU KHBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax, repOapuu U KOJUICKITUU
pacTeHUN W >KUBOTHBIX, OOJIAJIAIOMIUX YEePTaMH MPUCIIOCOOIEHHOCTH K CE30HHBIM
W3MCHCHUSM YCIIOBUM JKU3HHM, TepOapuu M KOJUICKIIMA PACTEHUH M >KUBOTHBIX
Pa3IUYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIMU KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHBIX
OMOTHYECKHUX B3aUMOJICUCTBUSX.

Jlabopamopnas paboma «BbIsiBIEHUE MPUCTIOCOOJIECHUN OPTaHU3MOB K BIIUSHHUIO
CBETay.

Jlabopamopnas paboma «BplsiBIeHUE MPUCTIOCOOIEHUN OPraHU3MOB K BIIHSHUIO
TEMITEPaTyPbD».

Jlabopamopnas paboma «AHaTOMHYECKHE OCOOCHHOCTH PACTCHUM U3 PA3HBIX MECT
oOUTaHUS.

Tema 8. JkoJ10rusi BU10B U NOMYJISAMA

DKOJIOTUUECKHE XapaKTepUCTUKU momyisinuu. [lomynsius kak Owojornyeckas
cuctemMa. Pollb HEOMHOPOIHOCTH Cpenbl, (puznyeckux OapbepoB U OCOOCHHOCTEH
Ouosioruu BUIOB B (OPMUPOBAHUU TMPOCTPAHCTBEHHOW CTPYKTYPhl MOMYJISIIUH.
OcHOBHBIE TOKA3aTeNU MOMYJIAIUU: YUCICHHOCTh, MNIOTHOCTh, BO3PACTHAS U IOJOBAas
CTPYKTYpa, pOKIAEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCTH, MUTPALIUSL.

DKoJoruyeckass CTpykTypa nonyisinud. OLeHKa YHCICHHOCTH MOMYJISIUH.
JluHamMyKa MOOMYJSILMM W €€ peryisuus. DBHOTHYEeCKHMH TMOTEHIHWaNl MOMYJIANH.
MoaenupoBanve AWHAMHUKH TOMyJIsuud. KpuBble pOCTa YKMCICHHOCTH TOMYJISILNM.
Kpugsie BepkuBaHus. Perymsiius YuCIEHHOCTH MOMYJISIUNA: posib (AaKTOPOB, 3aBUCSIIIUX
Y HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTHUECKUE cTpaTteruu BuaoB (r- u K-ctparerun).

[Tonstre 06 sKxonornyeckoi Huile Bujaa. Mecroooutanve. MHoromepHasi MOJIeIb
skosiornyeckon Humwm .M. XarumHcona. Pa3mepsl 3KOJIOrMYECKOW  HHIIIM.
[ToTeHuMabHAs U peaTM30BaHHAs HUILIU.

Bup xak cucrtema nonyusiiiuid. Apeasnbl BUI0B. BUbl U UX )KU3HEHHbIE CTPATETHH.
DKOJIOTHYECKUE SKBUBAJICHTHI.
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3aKOHOMEPHOCTH TOBEJCHUSI U MUTPALUN KMBOTHBIX. bUoNOrnyeckue MHBa3uu
Yy>KEPOJIHbIX BUJIOB.

Jlemoncmpayuu:

llopmpem: J1.1. XaT4nHCOH.

Tabnuyet u  cxemvl.  «IKOJOTMYECKHE  XAPAKTEPUCTUKH  MOMYJISIUN,
«IIpocTpaHcTBEeHHAs] CTPYKTypa nomyJsinuny, «Bo3pacTHble MUpaMuabl HOMYJISIIIUN,
«CKOpOCTh 3acelIeHHs] MOBEPXHOCTU 3€MJIM Pa3JIMUYHBIMU OpraHuzMaMu», «Mojenb
skoJiorndeckor Humu JI.M. XaTtunHcoHay.

Obopyodosanue: TepOapUN pacTCHUH, KOJIJICKIIMH KUBOTHBIX.

Jlabopamopnas paboma «ITpucnocoOIeHHs] CEMSH paCTCHUN K PACCEIICHUIOY.

Tema 9. DKo/10rus COO0IIECTB. DKOJOrHUYECKHE CHCTEMBI.

Coo0mecTBa opranu3MoB. bruoneHnos u ero crpykrypa. CBsizu Mexay OpraHu3MaMH
B OHMOLIEHO3€.

Okocucrema kak otkpbitas cucrema (A.Jl. Tencnum). dyHKIMOHATBHBIE OJIOKU
OpraHu3MOB B JKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHThI, peIyleHThl. Tpoduyeckue
ypoBHU. Tpoduueckue nenu u cetu. AGuoTHUecKue 010Kku FKocucTeM. [10uBbI U MITBI
B 3KocucTeMax. KpyroBopoT BeIIeCTB U OTOK YHEPTUH B SKOCHUCTEME.

OcHOBHBIE TIOKa3aTEIM SKOCUCTEMBI. buomacca u mpoaykiusi. DKOJIOTHYECKHE
MUpaMUIbl YUCeN, OMOMACChl U SHEPTHUH.

HamnpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. l[lepBuuHbie
Y BTOPUYHBIE CYKIIECCUU U MX NMPUYUHBI. AHTPOIIOT€HHBIE BO3JEHUCTBUS HA CYKIIECCHH.
KinmakcHoe coobuiectBo. bruopaznooOpasue v MoJIHOTa KpyroBOpPOTa BEIIECTB — OCHOBA
YCTOMYUBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI.

AHTpOIIOTEHHBIE DKOCHUCTEMBI. ATpodKocHcTeMA. ArpoueHo3. Pazmuuus mexnmy
AHTPONOT€HHBIMU U MIPUPOJHBIMU SKOCHUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas ¢iopa
n ¢ayna. CuHanTponu3zanus ropojckoil Qaynsl. buosorndeckoe u XO03SMCTBEHHOE
3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJICCTBUN  OpPraHW3MOB
B 3kocucrtemax. I[lepeHOC 3HeEpruM MU BEUIECTB MEXKAY CMEXHBIMU SKOCHCTEMaMHU.
YCTOMYMBOCTh OpPraHU3MOB, NONYJSIUMM M 3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX
Y aHTPOTIOT€HHBIX BO3/ICHCTBUIA.

MeTtoaos0rsi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOTIOTEHHBIX AKOCHUCTEM. .

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencam.

Tabauywvl u cxemwvi: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA MTUPOKOIMCTBEHHOTO
jeca», «DKOCHUCTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB
B dKocucTeMey», «KpyroBopot BeliecTB B akocuctemey, «Llenu nuranus (macTOumHas,
NETpUTHAsA)», «IDKOJOTMYEecKass MHpaMuaa 4Yucem», «IKOJOrMueckas mnupaMujia
ouomacchl», «IJKoJoTMYecKass Tnupamuja »sHeprum», «OOpazoBanue 00J0Tay,
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«IlepBuunast cykieccusi», «BoccraHoBneHue reca mocie mnoxapa», «IKOCUCTEMA
o3epa», «ArpoueHos», «KpyroBopor BelIeCTB M TMOTOK HEPrUU B arporeHo3e»,
«I[Ipumepsl ypOoIKOCHCTEMY.

Obopydosanue: TepOapuu pacTECHUM, KOJUICKIIMA HACEKOMBIX, Yydesa MTHIL
U 3Bepel, repbapuu KyJIbTYPHBIX M TUKOPACTYIIUX PACTEHUH, aKBapUyM KaK MOJIEITh
HKOCUCTEMBI.

lIpakmuueckas paboma «3yueHue u onucanue ypoosKOCUCTEMBI.

Jlabopamopnass paboma «W3ydyeHwe pa3HOOOpa3us MEJKHX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

Oxckypcus «IKCKypCUs B TUITHYHBIA OMOTEOIIeHO3 (B AyOpaBy, Oepe3HsiK, eIbHUK,
Ha CyXOJOJbHBIN WM TIOMMEHHBIN JIyT, 03€p0, OOJIOTO).

IxcKypcus « IKCKYPCHs B arpodKOCUCTEMY (Ha T0JIE WM B TETUTMYHOE XO3SICTBO ).

Tema 10. buocdepa — rinod6anbHas IKOCUCTEMA

buochepa — oOmennanerapHas oOojouka 3emMiHd, TJIe  CYIIECTBYET
WM CYIIECTBOBaJa ku3Hb. Pa3BuTue mpencrasienuii o ouochepe B Tpynax 3. 3rocca.
Yuenue B.U. Bepnanckoro o omochepe. O6mactu 6mochepsl u ee cocraB. JXuBoe
BEIIECTBO OMocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHus Ouocheprl. OcobeHHOCTH OHOcPepbl Kak
rJ100aNnbHON 3KOCHCTEMBL. JlMHamHueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB M OMOreoOXMMHYECKHE LHKIbI (yriepoja, a3ora). PUTMUYHOCTH sIBIECHUM
B Ouocdepe.

3oHanbHOCTH Ouocdeprl. [lonsatue o 6uome. OCHOBHbIE OMOMBI CYIIH: TYHApA,
XBOMHBIC Jieca, CMEIIaHHBbIE U IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbBI, MyCTHIHU,
TPOMMUYECKHUE JIeCca, BBICOKOTOpbsa. KiuMar, pacTUTENbHBIA U KUBOTHBIA MHUpP OHMOMOB
CyIIH.

CtpykTypa W (YHKIUS >KHBBIX CHCTEM, OIICHKA WX PECYpCHOTO MOTCHIIMAIA
u 6uocepHbIX QYyHKITUH.

Jlemoncmpayuu:

Ilopmpemuwi: B.1. Bepuanckuii, 3. 3tocc.

Tabnuyer u cxemovr: «l'eocdhepsl 3emun», «KpyroBopor azora B MHpUPOIE»,
«Kpyrosopor yriaepoga B npupoae», «KpyroBopor Kuciopoga B IPUPOJIE»,
«KpyroBopoT BoabI B ipupoae», «OCHOBHBIE OMOMBI cyIny, «KmumaTtndeckue mosica
3emmm», «TyHuapa», «Taitray, «Cwmemannbiii Jsec», «IIIMpOKOJUCTBEHHBIN Jiecy,
«Crenby, «CaBanHay, «IlycTeiasay, « Tponnueckuii jiecy.

Obopyodosanue. Tepbapun paCTCHUA pa3HbIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YesioBek u OKpy:kamomas cpeaa

DKOJIOTHYECKUE KPU3UCHI U WX NpUYMHBL. Bo3jelcTBue udemoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3QyIIHOM cpeapl. OXpaHa BO3ayxa. 3arpsisHeHUuEe BOAHOM cpeapl. OxpaHa
BOJHBIX pecypcoB. Pazpymienune mouBbl. OXpaHa MOYBEHHBIX peCypcoB. lM3MeHeHue
KJIUMaTa.
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AHTpONOreHHOE BO3JICUCTBUE HAa PACTUTENbHBIA W KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIUIIBI OXpaHbl Mpupoabl. KpacHbie
kHUrd. Ocobo oxpansemble npuponHsie Tepputopun (OOIIT). Boranuueckue caibl
¥ 300JI0TUYECKHE MTapKH.

OcCHOBHBIE TPHUHIMIBI YCTOMYMBOTO PAa3BUTHUSI YEJIIOBEUECTBA U  MPHUPOJBL.
PannoHansHOE MPHUPOIONOIB30BAHUE UM COXPAHEHHE OMOJIOTMYECKOro pa3sHOOOpasus
3emuin. OO1IME 3aKOHOMEPHOCTH TI00ATBHBIX AKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPU3UCA U €r0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTHE METO0B MOHUTOPUHTA Pa3BUTHUS OMTACHBIX TEXHOT€HHBIX MTPOIIECCOB.

Jlemoncmpayuu:

Tabnuywvr u cxemovl: «3arpsi3HeHUE aTMochepbl», «3arpsi3HEHUE TUIAPOCPEphD»,
«3arpsizHeHue nouBsl», «[lapHuKoBBIl 3PPexT», «Oco00 oxpaHseMble MPUPOIHBIC
TEPPUTOPUNY, «MOJIeIH YyIIPaBIIEMOTIO MUPay.

Obopyoosanue. hotorpaduu oXpaHsieMbIX pacCTeHUI U >KUBOTHBIX KpacHol KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
110 BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS 00yUYaIOIUMHUCS
nmporpaMm  cpefHero  oOmiero oOpa3oBaHUs:  JTUYHOCTHBIE, METANpPEIMETHbIC
U TIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHHSA NPOrpaMMbl MO OHOJIOTUU
BBIJICTICHBI CIEAYIOUIME COCTABJISIONIME: OCO3HAHUE OOY4YarONIUMHUCS POCCUHCKOM
rPXIAHCKOM HMACHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHIO, CAMOCTOSITEJILHOCTH
U CaMOOTIPEJICTICHUIO, HATMYME MOTUBALIUU K O0YyUEHUIO OMOJIOTHUH, 1IeJICHAIIPABIEHHOE
pa3BUTHUE BHYTPEHHUX YOEKICHHN JHYHOCTH HA OCHOBE KIIIOUYEBBIX I[EHHOCTEH
U UCTOPUYECKHX TPAAuIMA pa3BUTUS OUOJOTHUYECKOTO 3HAHUSA, TOTOBHOCTh
U CIIOCOOHOCTH OOYYaIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH JESITEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMH, MPUCYIIUMU CHUCTEME OHOJIOTMYECKOro 00pa30oBaHMUs,
HaJU4Me MPABOCO3HAHUS JKOJOTMYECKOM KYJIbTYphI, CIIOCOOHOCTH CTaBUThH IIENU
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE pPE3yIbTAaThl OCBOCHUSI TMPOTPaMMbl MO OHOJOTHM JOCTUTAIOTCS
B €IUMHCTBE Yy4YeOHOM W  BOCHUTATEIBHOW JEATEIBHOCTH B  COOTBETCTBUU
C TPaAUUMOHHBIMU POCCUUCKUMHU COLMOKYJIbTYPHBIMU, UCTOPUYECKHUMHU U JTyXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBWIAMH M HOPMaMH
MOBEJICHUSI W  CHOCOOCTBYIOT  TpolleccaM  CaMOIO3HAHUS, CaMOBOCIUTAHUS
Y CaMOpPa3BUTHS, Pa3BUTHS BHYTPEHHEN MO3ULUHU JIUYHOCTH, TATPUOTU3MA U YBAKEHUS
K 3aKOHY W TPaBOMOPSAKY, YEJIOBEKY TpyJla U CTapilieMy MOKOJCHHUIO0, B3aUMHOTO
YBaXXEHUSA, OEPEeKHOTO OTHOMICHUS K KYJIbTYPHOMY HACICAUI0 U TPATUIUSAM
MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickorn depepanuu, NPUPOJIE U OKPYKAOIIEH
cpezne.

JIndHOCTHBIE pe3yNbTaThl OCBOCHMS y4ueOHOro mpenMera «buojorus» HOMKHBI
OTpaXXaTh  TOTOBHOCTh W  CIHOCOOHOCTh  OOY4YAlOIIUXCA  PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEW TO3MIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPATUITHOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIeCcTBa, pacIIUPEHUE >KU3HEHHOTO OIbITa U OIbITa
NEATEeIbHOCTH B TIPOIIECCE pealn3allid OCHOBHBIX HaNpaBiICHUNA BOCHUTATEILHON
NEATEIbHOCTH, B TOM YHCJIE€ B YACTHU:

1) rpa’kIaHCKOT0 BOCIIUTAHUS

C(OPMHPOBAHHOCTh TPAKIAHCKON MMO3UIMH OO0YYArOIIErocss Kak aKTHBHOTO
Y OTBETCTBEHHOTO YIEHA POCCUICKOrO 00IIeCTBa;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IpaB U OOSI3aHHOCTEW, yBa)KEHHE 3aKOHA
Y TPaBOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATETHLHOCTH IMPU CO3JAaHUU YUEOHBIX
IPOEKTOB, PEIICHUH YY€OHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOIHEHUU OMOJIOTHYECKUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENeNsATh COOCTBEHHYIO IMO3MIMIO MO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATb B CBOUX JIEUCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKICHHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU
Y COLIMATBHBIM MOJIOKECHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOTO BBINMOIHEHUS YUEOHBIX,
[I03HABATEJBHBIX U UCCIEAOBATEIILCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLICHHUS! K MHEHUIO
OTIMIOHEHTOB TIPH OOCYKICHUN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHHA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAXKIAHCKON UIACHTUYHOCTH, NATPUOTU3MA,
YBaXEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTM nepen PoauHoi, ropaoctu
3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK M KYyJbTYpPY, HPOLLIOE M HACTOSIIEE
MHOTOHAIlMOHAJIbHOTO Hapoaa Poccnu;

LEHHOCTHOE OTHOLIECHHWE K IPUPOJHOMY HACIECIUIO W IMaMATHUKAM IPUPOIBL,
JTOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJl POCCUMCKHUX YYEHBIX B CTAHOBIIEHUE W Pa3BUTHE
OMOJIOTHMH, TOHUMAHMS 3HAYEHHsS] OMOJIOTMHM B MO3HAHUM 3aKOHOB MPHUPOIbI, B JKU3HU
YeJI0BEKa U COBPEMEHHOIO 00ILIECTBA;

uaerHas yOeXJIEeHHOCTb, TOTOBHOCTh K CIYyXXKeHHI0O U 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh  OIIEHMBATh CHUTYallMl0 W TMPUHUMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHME JIMYHOTO BKJIa/ia B IOCTPOSHHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJIMUTENSIM, CO3/IAHUIO CEMbUM Ha OCHOBE
OCO3HAHHOT'O MPHUHATHUS LEHHOCTEH CEMEWHOM KM3HU B COOTBETCTBUU C TPAIULIUAMU
HapoaoB Poccuu;

4) 3CTEeTHYECKOr0 BOCTIMTAHUS

JCTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas OCTETUKY ObITa, HAy4YHOTO
U TEXHHYECKOTO TBOPYECTBA, CIIOPTa, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHIA;

MOHUMAaHKE SMOILMOHATIBHOIO BO3JCHCTBHS JKHBOW NPUPOABI M €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKCHHUIO B PA3HBIX BUAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIIATh
Ka4yeCTBa TBOPUECKOM JTMYHOCTH;
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5) pu3HIeCKOro BOCIIMTAHHUS:

MOHMMAaHHUE U pealu3alus 3I0pOBOr0 M 0e30macHOro odpasa >KU3HU (310POBOE
OUTaHUE, COOJIIOJIEHNE TUTMEHMYECKUX IMpaBWJI U HOPM, COAJaHCHUPOBAHHBIA PEXKUM
3aHATUN U OT/ABIXA, pEryyisApHas (pu3nueckas akTUBHOCTD), OEpEKHOr0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (DH3MUYECKOMY U TCHUXMYECKOMY
3JI0pOBBIO;

MOHMMAaHHE LIEHHOCTU MPaBWUJI MHIWBUIYATHFHOTO M KOJIJICKTUBHOTO OE30MaCHOTO
MIOBEJICHUS B CUTYaLUsX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHWE TOCJEACTBUA UM HENPHUATHS BpPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

6) TPy/10BOI0 BOCIIMTAHHUSI:

TOTOBHOCTH K TPY/ly, OCO3HaAHUE [IECHHOCTH MacTEPCTBA, TPYA0TII00HUE;

FOTOBHOCTh K AKTUBHOM [IE€ATEIBHOCTH TEXHOJOTUYECKOM U  COLMAJIbHOU
HaIMpaBJICHHOCTH, CIOCOOHOCTh WMHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO
BBITIOJIHATH TAKYIO JEATEIIBHOCTD;

UHTEpPEC K pa3uuHbIM cdepaM npodecCHOHATBLHON NeATebHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BHIOOP Oymyliel mpodeccuu M peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) 3K0JI0OrM4eCKOr0 BOCIIMTAHMS:

AKOJIOTMYECKHU 1I€JIECO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK UCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE  YPOBHS  DKOJIOTMYECKOM  KyJIbTYpPhI: MPUOOpPETEHUE  OIbITa
IJIAHUPOBAHMS MOCTYNKOB U OLUEHKHA MX BO3MOXHBIX IMOCIEACTBUN ISl OKPYKAOIIEH
cpenbl;

OCO3HaHME TJIO0AJTBFHOIO XapakTepa »SKOJOTMYECKUX MpodjaeM U MyTed ux
pELICHHS;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOPETaEMble MPU HM3YYCHUU OWOJIOTUU 3HAHUS
Y YMEHUS MPU PEIICHUH MPOOIIEM, CBA3aHHBIX C PAIMOHAIBHBIM MTPUPOONIOIH30BAHUEM
(coOmroneHue TpaBU TIOBEJCHUS B TIPHUPOJE, HAMPABICHHBIX HAa COXpaHEHUE
paBHOBECHS B 3KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HEINPUATHE ACUCTBUN, MPUHOCAIIUX BPEI OKPYXKAIOLIECH MPUPOTHOU
cpelne, yMEHHWE TMPOTHO3MPOBATH HEOJATOMPHUSTHBIE JKOJOTHYECKUE TMOCIEICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHHS, JKOJOTMYECKON KYJIbTYPHI,
ONbITA JEITEIBHOCTH HKOJIOTMYECKOM HAINpPAaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
VMU B I03HABATEJIbHOM, KOMMYHUKATUBHOMW M COLIMAJIBHOW MPAKTHKE, TOTOBHOCTH
K YYaCTHIO B IPAKTUYECKOU JIESITETbHOCTH YKOJOTMYECKON HANPABIEHHOCTH;
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8) HeHHOCTH HAYYHOT0 TTO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha Juajore KyjibTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILECHCTBOBAHUE S3BIKOBOM W YHUTATEIbCKOW KyJIbTYpPhl KaK CpEICTBA
B3aUMOJICHCTBUS MEXIY JIOAbMU U IO3HAHUS MUPA;

MOHMMAaHKE cTienn()UKH OMOJIOTHH KaK HayKH, OCO3HAHUS €€ POJIH B HOpMHUPOBAHUH
pPAalMOHAJIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOIO IPEACTaBICHUS
00 OKpY’KaloIIeM MHUpPE Kak O €AMHCTBE NPHUPOJbI, YEJIOBEKA U OOIIECTBA, B TO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHMH NOpOo0JeM COXpPAaHEHUS MPHPOJHOIO
paBHOBECHS;

yOEXKIACHHOCTh B 3HAUYMMOCTH OWMOJOTMHM JJii COBPEMEHHOW I[MBUIJIM3AINH:
o0OecreyeHrss HOBOIO YPOBHSI pa3BUTUS MEIMIMHBI, CO3/1aHHE TEPCIIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pPEIIaTh PECYpPCHbIE MPOOJEMBbI Pa3BUTHUS YEIOBEUECTBA,
MOMCKa MyTeW BbIXOJA W3 TIJIOOAIBHBIX SKOJOTMYECKHUX IPOOJieM M 00ecrnedeHus
nepexofa K YCTOMYMBOMY pPa3BUTHIO, PAlMOHAIIBHOMY HCIOJIb30BAHUIO MPUPOJIHBIX
pecypcoB U (P OPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUW B LEJSAX MOBBILICHUS
o01Iel KyJIbTyphbl, €CTECTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(YHKIHMOHAIBHOM TIpaMOTHOCTH oOydarommxcs, (opMupyeMod 0pH H3yYEHUHU
OMOJIOTHH;

MMOHUMAHUE CYLUIHOCTH METOJOB IO3HAHHUSA, MCIOJb3YEMBIX B E€CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMbl€ 3HAHUA JJIS1 aHaM3a U OOBICHEHHS
ABJICHUM OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM W3MEHEHHI, yMEHHUE IenaTh
000OCHOBaHHbIE 3aKJIIOYEHHMS HA OCHOBE HAYYHBIX (PAKTOB U HMMEIOUIMXCS JaHHBIX
C 1IEJIbIO TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIbHO UCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHUSA JJIsl PEILICHUS
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYAILIUSX;

OCO3HaHWE LEHHOCTH HAy4YHOW JESITENbHOCTH, TOTOBHOCTh OCYILECTBISATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHHMI MO OMOJIOTUU B COOTBETCTBUH C KM3HEHHBIMU
MOTPEOHOCTSIMHU.

B mporecce HOCTHXKEHUS JTMYHOCTHBIX PE3YJbTaTOB OCBOEHUS OOYy4arOUIMMUCS
MpOTpaMMbl CPEIHETO 00IIero o00pa3oBaHus y OOYYaIOIMIMXCS COBEPIICHCTBYETCS
AMOIMOHAJIBHBIN MHTEIJIEKT, TPEANoaralommuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CHOCOOHOCTh MOHHMMATh CBOE 3SMOLMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS PAa3BUTHUSI COOCTBEHHON IMOIMOHATILHOM Chephl, ObITH
YBEPEHHBIM B ce0e;

CaMOpETYJINPOBAHUS, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEACHUE, CIOCOOHOCTh aalTUPOBATHCS K AMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHBAlLlUM, BKJIIOUYAIOLIEH CTpPEMJICHME K JOCTHIKEHUIO IIETn
U yCHEeXy, ONTUMHU3M, WHUIUATUBHOCTh, YMEHHE JI€MCTBOBAThb, HMCXOJSd M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIIOYAIOMIEH CHOCOOHOCTh IIOHMMATh SMOIMOHAIBHOE COCTOSHHC
JIPYTUX, YYUTHIBATb €ro TMPHU OCYIIECTBICHUH KOMMYHHUKAIIUU, CIOCOOHOCTH
K COUYBCTBHIO U CONEPEKNBAHUIO;

COITMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSBIISITE UHTEPEC U pa3peiiaTb KOH(IUKTHI.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIIOYAIOT:  3HA4yuMble 171 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyHArOLIUXCS
MEXKIUCIUIUIMHAPHBIE  (MEXMIPEIMETHBIC) OOIIEHAYYHBIC TOHSITHS, OTpPaKAIOUIUE
1[EJIOCTHOCTh HAYYHOUW KapTUHBI MUPA U CTICIU(UKY METOIOB MO3HAHMUSI, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIusi, SBJICHUE, MPOIIECC, CUCTEMa, HAyUHbIN
(dakT, TNPUHINI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHHE,
Ha0II0ICHUE, U3MEPEHNE, SIKCIIEPUMEHT U JIPYTUE); YHUBEpPCAIbHbIC YUEeOHBIC JIEHCTBUS

(mo3HaBaTeIbHEIE, KOMMYHHUKATUBHBIC, peryJISTUBHEIC), obecrieurBaroIIme
dbopmupoBaHue (PYHKIIMOHAIBHOW TPAMOTHOCTM W  COITMAJIBLHONH  KOMIICTCHITUH
oOy4Jaronmxcs; CIIOCOOHOCTD 00yJarommxcs HCII0JIb30BaTh OCBOCHHBIC

MEXIUCHIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHBIE Y4EeOHBIC
NEUCTBUSA B IIO3HABATEIBHOW M COLIMAIIBHOM MPAKTHUKE.

B pesynbrare m3yueHuss OMOJOTMM HAa YPOBHE CpeaHEro oOIiero oopa3zoBaHUs
y oOyuaromierocss 0yayT chopMUpOBaHbl MO3HABATEIbHBIE YHUBEpPCAJIbHBIC yUeOHbIC
JICHCTBHS, KOMMYHHKATUBHBIC yHHBEpPCAIbHBIC Y4YeOHbIE IEHCTBUS, PETyJISITHBHBIC
YHHUBEpCaJbHbIe yUeOHbIE IEUCTBHSL, COBMECTHASI EATEIBHOCTD.

ITo3HaBaTeIbHbIE YHUBEPCAJIbHBbIEC Y4eOHbIE JeHCTBUA
ba3oBble Jiornyeckue AeicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJU3UpOBaTh MpoOIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHHUH MPHEMBI JIOTUYECKOTO MBIILICHUS (aHaIn3a,
CUHTE3a, CpaBHEHMU S, Kilaccuukanuu, 0000IeHNs), PACKPHIBATH CMBICT OMOJIOTHYECKIX
MOHATUHN (BBIACIATh WX XapaKTEpHbIE TMPU3HAKW, YCTAaHABIWBATH CBS3H C JIPYTUMU
MOHSATUSIMH );

OTIPEIEIIATH 1EJIN ACSTEIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTH Pe3yJbTaThl AEATEIbHOCTHU C MIOCTaBICHHBIMH LIETSMU;

UCI0JIb30BaTh OMOJIOTMYECKUE MOHATHS VISl O0BsICHEHUS (DAaKTOB U SIBIICHUM )KHUBOU

MIPUPOLBL;
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CTPOMUTb JIOTUYECKUE PACCYXkIE€HUS (MHIYKTHBHbBIC, JEIYKTUBHBIE, 10 aHAJIOTHUH),
BBUSIBJIATH 3aKOHOMEPHOCTH M IMPOTHBOPEYUS B PACCMATPHUBAEMBIX SIBICHUSX,
(bopMyIMpOBaTh BHIBOJIBI U 3aKIIOUCHHUS,

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA JJIA MPEICTABICHUS CYLIECTBEHHBIX
CBSI3€M U OTHOILICHHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKKE MPOTUBOPEUUI
Pa3HOTO pOJia, BHISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

paspabaThiBaTh IUIAH PEIICHHWS MPOOJIEMBI C YYETOM aHalu3a HMMEIOITUXCS
MaTepUAIBHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHHBAaTh COOTBETCTBHE pPE3YyJbTAaTOB
LEJISIM, OLIEHHBATh PUCKU NOCIIEACTBUI AESITEIbHOCTH;

KOOPAMHHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSX PEaJbHOr0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TP PEILICHUH )KU3HEHHBIX POOIIEM.

Bba3oBble nccienoBarebCKue AeiicTBUS:

BJA/IeTh HABbIKAMHU Yy4€OHO-UCCIIEIOBATENbCKON U MPOEKTHOM J1E€ATENbHOCTH,
HaBBIKAMH pa3pelieHus Tpo0sieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY
MOMCKY METOJOB pEHICHUS! MPAKTHYECKUX 3aJlay, MPUMEHEHHUIO Pa3IUYHbIX METOOB
MO3HAHUS;

UCII0JIB30BAaTh PA3JIMYHBIE BUJIbI AESITEIBHOCTH 10 NOJYYEHUIO HOBOTO 3HAHMS, €TO
MHTEPIIPETALNHU, TPEOOPA30BAHNUIO U IPUMEHEHHUIO B YUECOHBIX CUTYAIUSX, B TOM YHUCIIE
IIPU CO3/IaHUH YYEOHBIX M COLUATIBHBIX ITPOEKTOB;

(opMupoBaTh Hay4yHBIH THI MBIIIJICHUS, BJIAJAETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUYEBBIMHU MTOHATUSAMH U METOAAMU;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIbHOM ACSATENBHOCTH
Y )KU3HEHHBIX CUTYalUsX;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a]1auy, BbIJIBUTaTh
TUIOTE3Yy €€ PEeLIEHUs, HAXOUTh ApTYMEHTHI JJIsl JOKA3aTeIbCTBA CBOMX YTBEPKACHUMH,
3a/1aBaTh MapaMEeTPbl U KPUTEPUU PEILICHNUS;

aHAJIU3UPOBATh MOJIYYCHHbIE B XOJE PEIICHUS 3aJa4M pPe3yJbTaThl, KPUTHUYECKU
OLICHMBATh UX JTIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIGHKY HOBBIM CHUTyalusiM, OIIEHMBAaTb HPUOOPETEHHBIH  OIbIT;

OCYUIECTBJIATSH LI€JICHANIPABICHHBIN MMOMCK MEPEHOCA CPEACTB U CIOCOOOB EHCTBUS
B TpOo()eCCUOHAIIBHYIO Cpey;

yMETh TEpPEHOCUTh 3HAHMS B [IO3HABATEIIbHYIO M MPAKTUYECKYI0 00JacTu
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JI1acTel;

BBIJIBUTaTh HOBBIE MJIEH, IIPEJIAraTh OPUTMHAJIBHBIE TOAXOAbI U PELIEHUS, CTABUTh
po0JIeMBbI U 3a/1a4H, JOMYCKAIOLIUE aIbTEPHATUBHBIC PEIICHHUS.

Pab6ora ¢ unpopmanueii:
OpUEHTHUPOBATHCSA B PA3IMUYHBIX HMCTOYHMKAaX HH(Mopmanuu (Tekcre ydeOHOro
nocoOus, HAy4HO-TIOMYJIIPHON JIUTEPATYPE, OMOJIOTHUECKUX CIOBApSX U CIPABOUYHUKAX,
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KOMIIBIOTEPHBIX 0a3ax JAaHHbIX, B VHTepHeTe), aHanu3upoBaThb HH(POPMALIHIO
pa3INYHBIX BUJOB U (HOPM IMPENCTABICHUS, KPUTUIECKH OLIEHUBAThH €€ IOCTOBEPHOCTh
¥ HEMPOTHUBOPEUUBOCTH;

(GopMyIUpPOBATH 3aIPOCHl U PUMEHATH PA3NUYHBIE METO/BI TIPU MTOUCKE U 0TOOpE
OMOI0rMYecKol HHPOpMAIH, HEOOXOIUMOM I BHIIOJHEHUS YUeOHBIX 33]1a4;

npuoOpeTaTb  ONBIT  HCHOJIB30BaHUS  MH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPUICHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOJIB30BAHUS PA3TUUYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANIBHYIO (POPMY IIpeNCTaBICHUS OMOIOTrMYECKON
uH(popManuu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJUIIBI, PUCYHKH U JIPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEJCTBA MPHU paboTe ¢ OMOJOTHIECKON
uHpOpMalMel: TPUMEHATh XUMHUYECKHe, (U3MYECKHEe W MaTeMaTUYeCKUuEe 3HAKU
U CHMBOJBI, (dopMybl, ab0peBHarypy, HOMEHKJIATypy,  HCIIOJb30BaTh
U TIpeoOpa3zoBhIBaTh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATTISTHOCTH;

BIa/ICTh HaBBIKAMU PACIO3HABAHMS M 3alIUTHl WHGOpPMAIUU, HHPOPMAIIMOHHOM
0€30MaCHOCTH JIMYHOCTH.

KoMMmyHuKaTHBHBIC YHUBEPCAJbHBbIC Y4eOHbIC JeHCTBUA
OO0uenne:

OCYIIECTBIISATh KOMMYHHUKAIlUM BO BCeX c(epax KHU3HH, aKTUBHO Y4acTBOBATh
B JUAJOre WU AWCKYCCHU IO CYIIECTBY OOCyXIaeMoil Tembl (YMEHHE 3a]aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJACHHSI OTHOCUTEIHHO BBHITIOJHEHHSI MpeiaracMon 3aauH,
YUUTHIBaTh MHTEPECHI U COTIACOBAHHOCTH MO3MUIMH APYTUX yYACTHUKOB TUANIOTA WU
JUCKYCCHH);

pacrmo3HaBaTh HEBepOaJbHBIE CpEACTBA  OOINEHHWS, TIOHUMAaTh 3HAYCHHUE
COLMAIIbHBIX 3HAKOB, MPENNOCHUIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHTyallUd, YMETh
CMSIT4aTh KOH(JIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIeTh Pa3IMYHBIMH CHOCOOaMH OOINEHWS W B3aUMOJCUCTBHUSA, TOHUMATH
HAMEPEHUs JIPYTUX JOJeH, MPOSBIATh YBOKUTEIHHOE OTHOIICHHE K COOECEIHHKY H
B KOPPEKTHOU opMe HopMyTUpOBaTH CBOM BO3PAKEHHUS,

Pa3BEepHYTO U JOTHYHO MU3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHNEM SI3BIKOBBIX
CpEACTB.

CoBMecTHasI 1eATEJILHOCTD:

MOHWMAaTh M UCIIOIH30BaTh MIPEUMYIIECTBA KOMAaHIHOW ¥ WHIWBUIYIBHOU PAaOOTHI
MIPY PEIICHUN OUOJIOTHYECKOU Mpo0ieMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMECHEHUS
TPYNIOBBIX (HOPM B3aMMOJICHCTBHS TIPU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMPATh TEMAaTHUKY U METOJIbI COBMECTHBIX JACHCTBUMN C YU4ETOM OOIIMX WHTEPECOB
¥ BO3MOXXHOCTEH Ka)KJI0TO WICHA KOJIJICKTHBA,

PUHUMATH 1IEJTH COBMECTHOH JeATEILHOCTH, OPTaHM30BBIBATh U KOOPAUHUPOBATH
JIEHCTBUS TI0 €€ TOCTHKCHHIO: COCTABIIATH TIaH JCHCTBUM, pACIIPEACIISATh POJIU C yIETOM
MHEHHUH Y9aCTHHKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOM paOOTHI;
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OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKJIOr0 YYaCTHUKA KOMaHIbl B OOLIUM
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npejyiaraTh  HOBBIE€ TPOEKTHI, OIEHUBATh HWJEUM C TO3UIUU HOBU3HHI,
OpUTHUHATBHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3IMYHBIX CUTYaIIHSIX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHS
Camoopranuzamnus:

MCIIOJIb30BaTh OMOJOTHYECKUE 3HAHUS I BBIABICHUS MPOOJIEM U HUX PELICHUS
B )KU3HCHHBIX M YICOHBIX CUTYAIIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHWI 1EJEeBBIE U CMBICIOBBIE YCTAHOBKH
B CBOMX JICUCTBHSX M ITOCTYIIKaX MO OTHOLICHUIO K KUBOM MPUPOJE, CBOEMY 310POBBIO
Y 3JI0POBBIO OKPYXKAIOIUX;

CaMOCTOSTENIBHO  OCYILECTBJIATh ITO3HABATENIBHYIO JEATEIbHOCTb, BBIABIATH
npoOJsieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJa4yud B 0Opa3oBaTEIbHOMN
NEATEIIBHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSTENIbHO COCTaBJIATH IJIaH PELICHUS MPOOJEMBI C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANIOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh pAaMKH y4eOHOT0 IIpeIMeTa Ha OCHOBE JINYHBIX PEANIOYTEHU;

JeNaTh OCO3HAaHHBIM BBIOOp, apryMEHTUPOBATH €ro, OpaThb OTBETCTBEHHOCTb
3a pEILICHHE;

OLICHUBATh TPUOOPETEHHBIN OMBIT;

CocoOCTBOBATh (DOPMUPOBAHUIO U TMPOSIBICHUIO HIMPOKOW 3PYIULMU B Pa3HbIX
0o0NacTsAX 3HAHWHM, IMOCTOSHHO TMOBBINIATH CBOM OOpa30BaTEIbHBIM U KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh HAaBBIKAMHU TI03HABATEIHHON pedieKCHH KaKk OCO3HAHUSI COBEpIIAEMbIX
JNEUCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BaTh
pueMbl pedIEeKCUN 71l OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKECHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MPU aHATU3E PE3YJIbTAaTOB JEATEIIbHOCTH;

IIpunsiTue ceds u ApPyrux:
NPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;
MPUHAMATh MOTUBBI U APTYMEHTBI APYTUX MPU AHAIN3E PE3YJIbTATOB JICSITEILHOCTH;
pU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLITUOKH;
pPa3BUBATh CIIOCOOHOCTH IIOHUMATh MU C TTO3UIIUU IPYTOTO YEIOBEKa.
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IHPEJMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yabTaThl OCBOCHHUS COIepKaHUs yueOHOTo npeamera «bruonorus»
Ha yriayOJeHHOM YpPOBHE OpPHUEHTHPOBaHBI Ha obOecreueHne Mpo(UuiIbHOro OO0yudeHUs
oOyuatomuxcst Ononornd. OHU BKJIIOYAIOT: clienupuueckue sl OMONIOrMH HAay4YHbIE
3HaHUS, YMEHUS M  CHOCOOBI  JIEWCTBHMMI 1O  OCBOEHHIO, HMHTEpIpPETALUU
U NpeoOpa3OBaHMIO 3HAHUM, BUJBI JESITEIBHOCTH IO MOJTYYEHUIO HOBBIX 3HAHUM U HX
NPUMEHEHHUIO B Pa3JIMYHBIX YUYEOHBIX, a TAK)KE B PEaJbHbIX >KU3HEHHBIX CHUTYyallUsX.
[IpenmMeTHbIe pe3yapTaThl IPEACTABICHBI IO TOJaM U3y4YECHHS.

[IpeameTHbIE pe3yabTaThl OCBOEHUS yueOHOTro npeameta «buosorus» B 10 kiaacce
JOJKHBI OTPAXkAaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUI O MECTE M POJM OMOJOTHU B CHCTEME €CTECTBEHHBIX
HayK, B (p)OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B MO3HAHHHM 3aKOHOB
NPUPOABl W PEUIEHUU MPOOJIEM pPaIlMOHATIBLHOTO MPUPOAOINOIL30BaHUsA, O BKIAJC
POCCHICKHUX U 3apYyOE€KHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE  CHUCTEeMOM  OWOJIOTMYECKUX  3HAHUW,  KOTOpas  BKIIIOYAET:
OCHOBOTIOJIAraIOIINE OMOTOTUYECKUE TEPMHUHBI U TMOHITUSL (3KU3Hb, KJIETKA, OPraHU3M,
MeTaboIu3M, TOMEOCTa3, CaMOPEryJIAius, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTb,
W3MEHYMBOCTb, POCT M pa3BUTHUE), OUOJOTHMYECKHE TEOpuH (KJIETOYHAs Teopus
T. [lIBanna, M. IlIneiinena, P. BupxoBa, XpoMOCOMHAsl TE€OpHs HACIEACTBEHHOCTU
T. Moprana), yuenus (H.M. BaBuioBa — o nieHTpax MHOTO0OOpa3us M MPOUCXOKICHUS
KYJbTYPHBIX PAcTEHU), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB TIEPBOIO IMOKOJICHHUS,
paciieryieHusi, 4YUCTOThl TaMeT, He3aBUCUMOro HacieaoBanus [. Mengens,
TOMOJIOTHYECKUX PSAIOB B HacliecTBeHHON n3MmenunBocTy H.W. BaBuioBa), mpuHIuIb
(KOMIIJIEMEHTapPHOCTH );

BJIQJICHUE OCHOBHBIMM METOJIaMM HAy4YHOTO I[IO03HAHUSA, HCIOJIb3YEMBIMU
B OHOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, HW3MEPEHHUE,
HaOJII0JICHHE, DKCIIEPUMEHT);

YMEHHE BBIJICIATh CYIIECTBEHHbIC MPU3HAKU: BHUPYCOB, KIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHW3MOB, B TOM YHCJIE OaKTEPHid,
rpuOOB, PaCTEHHUM, *XKUBOTHBIX M YEJIOBEKAa, CTPOCHHUS OPTaHOB M CHUCTEM OPraHOB
pacTeHHil, >KUBOTHBIX, YEJIOBEKAa, MPOLECCOB KU3HEAESITEIbHOCTH, IPOTEKAIOIINX
B OpPraHM3Max PAacTeHHH, >KMBOTHBIX M YEJIOBEKAa, OMOJOTUYECKUX IMPOIIECCOB: 0OMEHa
BellecTB (MeTaboyn3M), TPEBpPAILCHUS  JHEPruu, OpOXKEeHus, aBTOTPOPHOro
U TETepOTPO(HOro TUIIOB MUTaHUA, (HOTOCMHTE3a W XEMOCHHTE3a, MHUTO3a, MEi03a,
ramMeToreHesa, AMOpHOreHe3a, MOCTAIMOPUOHAIBHOIO  Pa3BUTHUA, PA3MHOXKEHHS,
WHJIUBUAYAJIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOr€He3a), B3aUMOJCHCTBHUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTaHABJIMBAaTh B3aUMOCBSI3M MEXKJYy OpPraHOMJAMH KIETKH U HX
(YHKIIUSAMH, CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW M UX (QYHKIUSIMH, MEXIYy OpraHaMu
U CHCTEMaMH OPTaHOB y PACTCHHH, KUBOTHBIX W UYEJIOBEKAa M MX (PYHKIUSIMU, MEKITY
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CUCTEMaMU OpPraHoB M MX (QYHKUUAMH, MEXAY dTanmaMud OOMeHa BeIleCTB, dTarnaMu
KJIETOYHOTO IMKJIA M JKU3HEHHBIX ITUKIIOB OPTaHW3MOB, 3TallaMH SMOPHOHAIBLHOTO
pa3BUTHS, TEHOTHUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMU Cpebl OOUTAHUS;

YMEHHUE BBISBJIATh OTJIUYMUTENIbHbIE MPU3HAKUA KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuH, )KUBOTHBIX M YEJIOBEKA;

YyMEHUE  HCIOJIb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI, OHOJOTUYECKYIO
TEPMHHOJIOTHIO M CHMBOJMKY JUIS JOKa3aTeNbCTBA POJCTBA OPTraHM3MOB pPa3HBIX
CUCTEMATHYCCKUX TPYIIIT;

YMEHHUE peniaTh OMOJIOTHIECKUE 33291, BBISIBIISATH MPUIMHHO-CIICACTBEHHBIC CBSI3U
MEXIy UCCICAYEMbIMU OMOJIOTHYECKUMH TPOIIECCAMH M SBJICHUSMH, JCJIaTh BBIBOIBI
Y TIPOTHO3bI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOIHATH JJA0OPATOPHBIE U MpaKTUYECKUe paboThl, COOMI0ATh MpaBUIIa
npu paboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, IPOBEPATHh UX AKCIICPUMEHTATBHBIMU CPEICTBAMH,
dbopMynupys 1elb UCCIEAOBaHUs, aHATH3UPOBAThH MOJYYCHHbBIE Pe3yabTaThl U JETaTh
BEIBO/JIBI;

YMEHHME Y4YacTBOBaTh B Y4e€OHO-UCCIEIOBATEIbCKON paboTe 1Mo OuOoJIoruu,
AKOJIOTUU U MEAUITMHE, TPOBOIUMOI Ha 6a3€ MKOJIBHBIX HAYIHBIX OOIIECTB, U MTyOJIMIHO
MIPEICTABIIATH MOTYyYEHHBIE Pe3yIbTaThl HA YICHUYCCKUX KOH(PEPCHITHIX;

yMEHHUE OIIEHUBATh dTUYECKHUE ACHEKThl COBPEMEHHBIX HCCIEIOBAHUM B 00JACTH
Ouonmorud W MeAUIMHBI  (KJIOHUPOBAaHME, WCKYCCTBEHHOE  OIUIOJ0TBOPEHHE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/IJaHNEe TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymied mpodeccuoHaIbHOM
NEeATeIbHOCTY B 00JacTh OWOJOTUM, MEAUIMHBI, OHOTEXHOJOTUM, BETEPUHAPUH,
CEJIbCKOTO XO3WCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOJsaTh IO3HABATEIbHBIN
WHTEpEC, HaNpaBJICHHBIH Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH mpodeccun
U TPOJOJDKCHHE OWOJIOTMYECKOTOo 00pa3oBaHUS B  OPraHU3alUAX  CPEIHEro
npo(hecCHOHANBHOTO U BBICIIETr0 00pa30BaHUs.

[IpeameTHbIC pe3yabTaThl OCBOCHHS yueOHOTro npeameta «buomnorus» B 11 kiacce
JOJKHBI OTPaXkKaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHPA,
B TNO3HAHWU 3aKOHOB MPHUPOJABI U PEIICHHH SKOJOTMYECKUX MPOOJEeM 4YelOoBEYECTBa,
a TakkKe B  PEIICHUU  BOMPOCOB  PALMOHAIBHOTO  MPHUPOJIONOJIH30BAHMUS,
1 B (GOPMUPOBAHUH [IEHHOCTHOI'O OTHOLIEHUS K TPUPOJIE, OOILECTBY, YEIIOBEKY, O BKIIA/E
POCCUHCKUX U 3apyOEKHBIX YUCHBIX-O0MOJIOTOB B pa3BUTHE OUOJIOTUH;

yMEHUE BIAJETh CUCTEMOM OHOJIOTMYECKHX 3HAaHWW, KOTOpas BKIIIOYAET
OnpeaeieHus] U MOHUMaHUE CYITHOCTH OCHOBOIIOJAraloIuX OUOIOTHYECKUX TEPMUHOB
U MOHATUH (BHUI, dKOcucTeMa, Ouocdepa), OMONOTHYECKUE TEOPHUH (IBOJIOLMOHHAS
teopust Y. JlapBuna, cunTeTHYeCcKass Teopus sBosonun), yuenus (A.H. CesepmoBa —
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O TMyTSIX M HampaBieHusix sBoitouuu, B.M. Bepnanckoro — o Ouocdepe), 3aKOHbI
(remetmyeckoro paBHoBecus JI. Xapau u B. BaiinOepra, 3apoJbIIeBOro CXOCTBA
K.M. bapa), npaBuna (Mmuaumyma 1O. JluOuxa, sKOJIOTHUYECKOW MUpaMUAbl YHEPTUN),
runoressl (runore3a «mupa PHK» V. ['unbepra);

YMEHHE BIAJCTh OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUS, HCIOJIh3YEMbIMHU
B OHMOJIOTMUECKMX HCCIEAOBAaHUSAX JKHUBBIX OOBEKTOB U HKOCUCTEM (OMHCaHHE,
U3MepeHue, HaONI0JIeHHe, JSKCIEPUMEHT), CHOocO0aMU BBISBICHUS M OICHKU
AHTPOIIOTEHHBIX U3MEHEHUM B MPUPO/IE;

yYMEHHUE BBIJICATh CYIIECTBEHHBIE MPU3HAKU: BUJOB, OMOTEOIEHO30B, YKOCUCTEM
U Ouocdepbl, CTAOMIU3UPYIOLIETO, JBIKYIIETO W pPa3phIBAIOLIErO €CTECTBEHHOIO
oT0O0pa, ALTOMATPUIECKOTO M CUMITATPUIECKOTO BUI000pa30BaHMS, BIUSHUS JBUKYIIIAX
CUJI DBOJIIONIMKM Ha TEHO(OH[ MOMYJISAIUH, MPUCITOCOOIECHHOCTH OPTaHW3MOB K CpEIe
oOWTaHUs, YepEeIOBAHMS HAIPABJICHUN JBOJIIOIMH, KPYrOBOPOTAa BEIMIECTB W IOTOKA
DHEPTHUH B SKOCUCTEMAX;

YMEHHUE YCTAHABIMBATH B3aMMOCBSI3H MEXKTY MPOIIECCAMU ABOJTIOIUH, IBYKYIITUIMHI
CHUJIAaMH aHTPOITOT€HE3a, KOMIIOHEHTAMHU Pa3IUIHBIX YKOCHUCTEM U MPHUCITOCOOICHUSIMU
K HUM OPTaHU3MOB;

YMEHUE BBISBISATH OTIMYUTEIBHBIC IPU3HAKU KUBBIX CUCTEM, MPUCIIOCOOIECHHOCTD
BUJIOB K cpelie oOWTaHus, aOMOTMYECKUX U OMOTUUECKHUX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3€H OPTaHMU3MOB B COOOIIECTBAX, AHTPOTIOTEHHBIX N3MEHEHUH B YKOCUCTEMAX
CBOEH MECTHOCTH,;

YMEHHE  HWCIONBh30BAaTh  COOTBETCTBYIONIHME  ApPTyYMEHTHI, OHWOJOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIUKY JUIsI JIOKAa3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIN, B3aUMOCBSA3M OPTaHU3MOB U Cpelbl OOWTaHUS, €IUHCTBA
YeJIOBEUECKHUX pac, HEOOXOAMMOCTH COXPaHEHUS MHOT000Pa3usi BUJIOB M 9KOCUCTEM KaK
YCJIOBHSI COCYIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

yYMEHHUE peniaTh ONOJIOTHYECKUE 33291, BBISIBIATH MPUIMHHO-CIICACTBEHHBIC CBSI3U
MEXy UCCIeNYEMbIMU OMOJIOTMYECKUMH TPOILIECCAMH UM SIBIICHUSMH, JEJIaTh BBIBOJIBI
Y TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOIHATH JTA0OPATOPHBIE U MTpaKTUYECKue paboThl, COOII0IaTh TpaBUiIa
pH paboTe ¢ y4eOHBIM U JTaA0OPATOPHBIM 000PYI0BAHUEM;

yMEHHUE BBIBUTATH TUIOTE3bI, IPOBEPSATh UX IKCIIEPUMEHTAIBLHBIMHU CPEJCTBAMU,
bopMyupys 1eJIb UCCIICIOBAHUS, aHATM3UPOBAThH MOJYYCHHBIC PE3yJbTaThl U JIeTaTh
BBIBO/JIBI;

YMEHUE Yy4YacTBOBAaTh B Y4YEOHO-HCCIEAOBATENILCKOW padoTe 1Mo OWoJoruw,
HKOJIOTUU U MEAUITMHE, TPOBOIMMOM Ha 6a3e NIKOJIBHBIX HAYYHBIX OOIECTB, U ITyOJIMYHO
MIPEACTABIIATH MOJYyYCHHBIE PE3yIbTaThl HA YICHUYCCKUX KOH(PEPCHITUX;

YMEHHUE OIICHWBATh THIIOTE3bI W TEOPHUH O IMPOUCXOXKIACHUHM >KWU3HH, YCIIOBEKa
U YEIIOBEYSCKUX pac, O NPHUYMHAX, IOCICACTBUSAX M CHOCO0ax MpeAoTBpalIeHUs
r100aabHbIX U3MEHEHU B Ouocdepe;
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YMEHUE OCYIIECTBISAITh OCO3HAHHBIM BBIOOp Oynymie npodeccuoHaIbHOM
JEeSTENBbHOCTH B 00JacTH OWOJOTUH, 3KOJIOTMH, MPUPOJIONOJIb30BaHUS, MEAUIMHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SICTBA, MHIIECBON
IPOMBIIIEHHOCTH, yrayOnsiTh  TO3HABAaTENbHBIA  WMHTEpPEC,  HalpaBJICHHbBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONIECH MPOGECCUU U MPOI0KEHHE OMOJIOTUYECKOTO
o0pa30BaHMsI B OpraHU3aLUAX CPEAHETO MPO(PECCHOHATBHOTO U BBICIIETO 00pa30BaHUS.
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10 KJIACC
Ne HanmenoBanme rem | KommuectBo OcHOBHBIE BUJIBI IEATEIHHOCTH
[IporpamMmmHOe conepxanue
n/m | ydeOHOro nmpeamera 9acoB 00yYaronmxcs
1 | Tema «buoJiorusi Kak HAyKa»
1.1 | buonorus xak 1 CoBpeMeHHast OMOIOTUS — PackpbIBath copepkaHre TEPMHHOB

KOMILJIEKCHAs HayKa
U KaK 49acCTh
COBPEMEHHOTO
oO1recTna

KOMILIEKCHas Hayka. KpaTkas uctopus
pa3BuTHs Ouosioruu. buonornueckue
HAYKHU ¥ U3y4aeMbI€ UMH MTPOOIIEMBI.
@yHIaMeHTaJIbHbIE, TPUKIAIHbIE

Y MIOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS
B OMOJIOTHH.

3HaueHue OMOJIOruu B POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OMOJIOTHel. 3HaueHne
OMOJIOTHY B MPAKTUYECKOM
JESATEIbHOCTH YEJIOBEKA: MEIMLIMHE,
CEJILCKOM XO3SHCTBE,
IPOMBIIIJIEHHOCTH, OXPaHE IPUPOJIBI.
JdemoHcTpauuu

llopmpemul: Apucrotens, Teodpacr,
K. Jlunnen, XK.b. Jlamapk, Y. lapBuH,
VY. T'apsen, I'. Menaens,

B.U. Bepunaackuii, N.I1. I1aBinos,

Y MIOHSITUI: HAYYHOE MUPOBO33PEHUE,
Hay4Hasi KapTUHA MUPA, HAYYHBIH
METOJ, TUTIOTE3a, TEOPHUSI, METObI
UCCIIEIOBAHMS.

Xapaktepu3oBaTh OUOIOTHIO KaK
KOMILJIEKCHYIO HAyKy, €€ MECTO U POJIb
CpelIH IPYTruX €CTECTBEHHbBIX HAYK.
OneHnBaTh BKJIa/l OTEUYECTBEHHBIX
YUYEHBIX B pa3BUTHE OUOJIOTHH.
OreHnBaTh POJIH OMOTOTUIECKUX
OTKPBITUM U UCCIIEIOBAHUN B PA3BUTUU
HAYKU U MPAKTUYECKOU JeATeTbHOCTH
JIFOJEN.

[lepeuncnsaTs npodeccuu, CBSI3aHHbIC
C COBPEMEHHOM OMOJIOTHEH.
[IpuBOAUTE MPUMEPHI MPAKTUIECKOTO
MCTIOJIb30BaHUS JJOCTHKEHUN OMOJIOTHN
B MEJIMIIMHE, CETLCKOM XO0351CTBE,
MPOMBIILJIEHHOCTH U OXPaHE IPUPOAbI
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.. Meunukos, H.I1. BaBuios,
H.B. Tumodeer-PecoBckuid,

. Yorcon, ®@. Kpuk, /[.K. benses.
Tabnuywvt u cxemwi: «CBSI3b OHOJIOTHU
C ApyruMu Haykammy», «Cuctema
OMOJIOTUYECKHUX HAYK»

Hroro yacos no teme 1
2 | Tema «’KuBble cucTEMBbI M HX H3YUYEHHE
2.1 | Y)KuBble CHCTEMBI U UX 1 JKuBble cUCTEMBI KaK IPEAMET PackpsiBaTh conepxanue

CBOICTBA

u3ydeHust ononoruu. CBOMCTBA JKUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, TUCKPETHOCTH U IIEJIOCTHOCTb,
CJI0KHOCTb U YIOPSI0UYEHHOCTh
CTPYKTYPBbl, OTKPHITOCTb,
CaMOOpraHu3alIMs,
CaMOBOCIIPOU3BEICHUE,
pa3ApakUMOCTh, U3MEHYUBOCTb,

POCT U pa3BUTHE.

JemMoHcTpanun

Tabnuyol u cxemvt: «OCHOBHBIE
MIPU3HAKK )KU3HWY», «bruonornueckue
cucTeMbl», «CBOMCTBA KUBOM
MaTepumn»

TEPMHUHOB U MOHSTHN: KUBas

CHCTEMA, DJIEMEHT, 0JICUCTEMA,
CTPYKTYpPa; OTKPBITOCTb, BBICOKASI
YIOPSIAOYEHHOCTb, YIIPABIIIEMOCTD,
UEPAPXUYHOCTD.

XapakTepus3oBaTh CTPYKTYPY

Y CBOMCTBA KUBBIX CUCTEM, OTINYUSA
XUMHUYECKOTO COCTaBa 0OBEKTOB KUBOU
Y HEXKUBOU MIPUPOJIbI, OOIITUI MPUHITUTL
KJIETOUHOW OPTraHU3aINU KUBBIX
CHCTEM.

CpaBHUBATH OOMEHHBIE MPOIECCHI

B HE)KUBOW U )KMBOW MPUPO/IE;
PACKpBIBATh CMBICH PEAKIIUN
MeTabonu3Ma.

OOBACHSATH MEXaHU3MbI CAMOPETYJISIIUH
YKHUBBIX CUCTEM PA3JIMNYHOTO
MEPAPXUUECKOTO YPOBHS; PACKPBIBATH
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CyTbh IPUHIHIIOB MOJIOKUTEIBHOU U
OTpHIIATEILHON 00paTHOM CBSI3H.
AHaIN3UPOBATh CBOMCTBA
CaMOBOCIIPOU3BEIAEHUS, POCTA

Y pa3BUTHS OPTAaHU3MOB

2.2

YpoBHeBas
OpraHu3aIus >KUBBIX
CUCTEM

YpoBHU OpraHu3aIuu >KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM,
TKaHEBBIN, OPTaHU3MEHHBIN,
MOMYJIALIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOT€OLIEHOTUYECKUIA),
ouocdepusbiit. [Tporeccsi,
MIPOUCXOJISIINE B )KUBBIX CUCTEMAX.
OcHOBHBIE PU3HAKU KUBOTO. JKU3HB
Kak ¢opma CyIIECTBOBAHUSI MaTEPHH.
Hayxu, nzydaromue KuBbI€ CUCTEMBI
Ha Pa3HbIX YPOBHIX OpraHU3aIUu.
N3yuenue xuBbIx cucteM. MeTo bl
Ooumosornueckoi Hayku. HaGmonenue,
U3MEpEHUe, IKCIIEPUMEHT,
CHCTEMaTH3aIls, METaaHaJIN3.
[TonsATHE O 3aBUCUMON U HE3ABUCUMOM
nepeMeHHo. [imannpoBanue
skcriepumenTa. [loctaHoBKa

U IpoBepka rumnores3. Hynesas
runote3a. [lonsTre BEIOOPKH U ee
JTOCTOBEPHOCTH. Pazdpoc

B OMoyiornueckux maHHbIx. OrneHka

PackpsiBaTh conepkaHne TEPMUHOB

Y TIOHSITHI1: OOMEH BEILECTB

Y IIPEBpALIEHNE DHEPIUH,
CaMOBOCITPOU3BEICHUE,
CaMOpEeryJIsilus, pa3BUTHUE, )KU3Hb,
Hay4HbIN (PaKT, HAYYHBIA METOI,
npobJieMa, TUII0Te3a, TEOPUs, IPaBUJIO,
3aKOH.

[lepeuncnars NpU3HAKH KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHHU
OpraHU3alUN )KUBBIX CUCTEM U METObI
OMOJIOTUYECKUX UCCIIETOBAHUN.
OnuceiBaTh 0COOEHHOCTH, XapaKTEPHbIE
JUISL KQKJIOTO YPOBHSI OPTaHU3ALNHT
KHUBOTO.

HaspiBaTh HayKH, U3y4arOLINE )KUBBIC
CUCTEMbI Ha Pa3HbIX YPOBHIX
OpraHH3aL1y.

CpaBHMBaTh MEXKy COOOM KUBBIE
CHUCTEMBI pa3HbIX YPOBHEU OpraHu3aluu
Y IIPOUCXOJAIINE B HUX IPOLIECCHI.
[Toka3pIBaTh pOJIb TUNIOTE3 U TEOPUI
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JIOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTatoB. [IpuynHbI HCKaXKEHUS
pe3ynbTaToB dKcnepuMenTa. [lonsitue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpauuu
Tabauywvl u cxemvi: «YpOBHU

OpraHMu3aliy KUBOU IPUPOIBDY,
«CTpoeHuE )KUBOTHOM KIICTKNY,
«TkaHu )XKUBOTHBIX», «CHCTEMBI
OPTraHOB YEJIOBEUYECKOIO OPraHU3May,
«buoreonenosy», «buochepar,

«MeTopl n3y4eHus )KUBOM IPUPOIBI».

Oo6opynoBanme: 1ab0paTopHOE
o0opyI0BaHUE JJI MPOBEACHUS
HaOJII0/ICHUI, N3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora
«Mcnonb30BaHuE pa3InuHbIX METO/IOB
MIPU U3YUYEHUHU JKUBBIX CUCTEM.

B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPA

Nroro yacos no teme
3 | Tema «buosorus KJIeTKu»
3.1 | Uctopust OTKpBITHSI Knerka — ctpykTypHO- PackpsiBaTh cofepkaHre TEPMUHOB

Y U3YYEHUS KIIETKH.
Knerounas reopus

(YHKIIMOHATIbHAS €IMHULIA )KUBOTO.
Hcropust OTKPBITHS KIETKU.

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

M. UlnetineH, P. BupxoB). OCHOBHbIE

Y TIOHSITUI: KJIETKA, OpTaHesIIbI,
AYKapUOThI, MPOKAPUOTHI, BUPYCHI,
UATOJIOTHS (KJIEeTOYHAast OMOJIOTHS),
KJICTOYHAsI TEOpHsl.
XapakTepru30BaTh OCHOBHBIE ATAIIbI
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MOJIOKEHUSI COBPEMEHHOM KJIETOUHOU
TEOPHH.

JdeMoHcTpauuu
Ilopmpemuwi: P. I'yk, A. JIeBeHryK,

T. llIBann, M. llInerinen, P. Bupxos,
K.M. Bap.

OobopyaoBanue: CBETOBOII MUKPOCKOTI;
MUKPOIIPENAPATHl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK

Pa3BUTHS LIUTOJIOTUH KaK HAYKU U €€
ogopMIIeHHE B KIIETOUYHYIO OMOJIOTHIO.
[Toka3pIBaTh BKJIaJ YYEHBIX-OMOIOTOB

B M3Y4YEHUE KIETOYHOIO CTPOCHHUS
OpraHU3MOB.

[IepeunciaATb OCHOBHBIE ITOJIOKEHUS
KJIETOYHOU TEOPUH, OOBACHATD €€ POJIb
B (JOPMHUPOBAHNUN €CTECTBEHHO-HAYYHOM
KApTUHBI MHPA.

[IpuBOIMTE NOKAa3aTENBCTBA POJACTBA
OPraHU3MOB C UCIIOJIb30BaHUEM
IIOJIOKEHHUM KJIETOYHOU TEOPUU

3.2

MeTtonasl
MOJIEKYJISIPHOM 1
KJIETOYHOU OMOJIOTUH

MeToabl MOJIEKYJIIPHOW U KIETOYHOU
OMOJIOTUN: MUKPOCKOIIHS,
Xxpomarorpadus, 3JIeKTpoPopes, METOA
MEUEHBIX aTOMOB, TudepeHInanIbHOe
neHTpudyrupoBanue,
KyJIbTUBUPOBAHUE KIIETOK.
JleMoHcTpanun

Tabnuywvl u cxemol: «CBETOBON
MHUKPOCKOI», « IIEKTPOHHBIN
MUKpOCKOI», «VcTopust pa3ButTus
METOJI0B MUKPOCKOIIAW.
Oo6opyaoBaHue: CBETOBOII MUKPOCKOIT;
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OaKTepUATbHBIX

KJIETOK.

PackpbiBaTh copep:kaHie TEPMUHOB
Y TIOHSITUI: MUKPOCKOTIMPOBAHUE,
IIPUTOTOBJICHUE CPE30B,
nuddepeHranbHOe OKpalluBaHue,
xpomarorpadusi, saexTpodopes,
METOJ] MEYEHBIX aTOMOB,
HEHTPU(PYTUPOBAHUE, METO/]
KyJbTYPBI KJIETOK U TKaHEH, METO]]
pexkomOuHanTHbIX JIHK.
XapakTepHu30BaTh OCHOBHbIE METO/IbI
V3y4CHUS )KUBOU MPUPOLBI.
['oToBUTH BpeMEHHBIE
MUKpOIpenaparhbl, pacCMaTpuBaTh UX
B CBETOBOM MUKPOCKOII U JIeJIaTh
OIMCAHHUE.
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IIpakTnyeckas padbora
«M3yyeHne MeTo10B KJIIETOYHOU
ounosoruu (xpomartorpadus,
anekTpodopes, nuddhepeHimaibLHoe
nenTpudyrupoBanue, [TLP)»

OOBCHATH U COOMIOAATH IPABUIIA
TEXHUKH MUKPOCKOIIMPOBAHUS

Nroro yacoB no teme 2
4 | Tema «XumMuuyecKasi OpraHu3anus KJIETKN»
4.1 | XuMHUYECKHI COCTaB 2 XUMHYECKHUMN COCTAB KJIETKU. Makpo-, PackpeiBath conep:xkaHue TEPMUHOB

KieTku. Boga n
MHHEPAJIbHbBIC
BEILIECTBA

MUKPO- U YIBTPAMUKPOIIIEMEHTHI.
Bopna u ee poiib Kak pacTBOpPUTEIIS,
peareHTa, ygacTue

B CTPYKTYPUPOBAHUHU KIIETKH,
TEIUTIOpETyIsiuud. MUHEpaIbHbIE
BEIIECTBA KJIETKH, UX OUOIOrHYecKas
poJib. Polib KATHOHOB U AaHHOHOB

B KJICTKE.

JleMoHcTpanun

Juaepammul.: «Pactipenenenue
XUMUYECKUX JIEMEHTOB B HEKUBOU
npupojie», «Pacnpenenenue
XUMUUYECKUX DJIEMEHTOB B KUBOU
IPUPOLEH.

Tabauywl u cxemsi: «Ilepuonnueckas
Ta0INIa XUMHUYECKHUX DJIEMEHTOBY,
«CtpoeHue MOJIEKYJIIbI BOJIBIY,
«BelllecTBa B COCTaBe OPraHU3MOBY

Y TIOHSITHI: DJIEMEHTHI-OMOTCHBI,
JTUTIOJIb, BOJAOPO/IHAS CBSI3b,
ruApOUIBLHOCTD, TUAPO(HOOHOCTD,
Typrop, MUHEpaIbHBIC BEIECTBA,
Oy(depHBIE CHCTEMBI, aHUOHBI,
KaTHOHBI.

[TepeuncisaT 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KIETKH.
PaznuuaTte Makpo-, MUKpPO-

U YIBTPAMHUKPOIJIEMEHTHI, BXOISIIUE

B COCTaB )KMBOTO U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHUE U CBOMCTBA
BOJIbI; OOBSCHATH MIPUUUHBI €€ 0COOBIX
CBOKCTB U ()YHKIIMH B KJICTKE.
IToka3pIBaTh POJIb KATHOHOB M aHHOHOB
B 00CCITCUYSHHUH MPOIISCCOB
KU3HEICATCIILHOCTH (OCMOPETYIISIIIHS,
CO3JIaHHEe MEMOPAHHOTO MTOTEHITNANIA,
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perymsius padboThl OEIKOB), paOOTHI
Oy(depHBIX cucTeM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIMA HEOPTAHUYECKHUX BEIIECTB
KIICTKH

4.2

Opranuueckue
BEIIECTBA KIETKH —
Oenku

Opranuyeckue BelecTBa KIeTKH.
buonornueckue nonumepsl. benku.
AMMHOKHCIIOTHBIM COCTaB OEJIKOB.
CtpyKTyphl O€JIKOBON MOJIEKYJIBI.
[lepBuunas cTpykTypa Oeka,
nenTuaHas cBsi3b. BropuuHasi,

TpPETUYHAS, YETBEPTUUHAS CTPYKTYPBHI.

Henatypanus. CoiicTBa O€IKOB.
Knaccudukanus 6eiaxos.
buonornueckue GyHKIu OEIKOB.
Ilpuonu:.

JleMoHcTpanun

Ilopmpem: J1. IlonuHr.

Tabnuywvl u cxemol: «CTpoeHue
MOJIEKYJIbI Oenkay, « CTpyKTYpbl
OEJIKOBOM MOJIEKYJIBI.
OobopynoBanue: XuMru4YeCKas ocy1a
U 000pyZI0BaHUE.

Jlaboparopnasi paGora
«O0Hapy:xeHue 0EIKOB C TOMOIIIBIO
KaYECTBEHHBIX PEAKIIUI)

PackpriBaTh coepkaHie TEPMUHOB
Y TIOHATH: MOHOMEDHI, TIOJTMMEPHI,
0eJIoK (MPOTErH), eNTH]I,
aMUHOKHCIIOTA, TIENTHIHAS CBA3b,
MOJIMIICTITU/T, ICHATYpaIus,
peHaTypanus, rIo0yJspHbIe

U GuOpMILIIpHBIE OCIKU, TPUOHBI.
XapakTepuszoBaTh OCJIKH,

UX CTPYKTYPHYIO OPTaHU3aIIHIO

U GyHKIHUU (CTPYKTYpHas,
SHEpreTHUYecKasi, CHTHaJIbHas,
peryJsiTopHasi, TBUTaTeIbHas,
3amuTHas, pepMeHTaTuBHAs ).
HaspiBaTh XUMHUYECKHE OCHOBBI
dbopMHUpPOBaHUS CTPYKTYP
OEJIKOBOW MOJIEKYJIBI.

[TpuBoauTH MpUMeEpHI HUOPUILIAPHBIX,
TJI00YJISIPHBIX OEJIKOB.

BrIMTOTHATE KaueCTBEHHBIC PEAKITHH
Ha OOHapy’KeHue OeJIKOB

B KJIETKE; OOBSICHATH TTOJTyYCHHBIC
pe3yIbTaThI
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4.3 | Opranuyeckue VYrieBoapsl. MoHOCaxapuisl, PackppiBaTh conepkaHue TEPMUHOB
BELIECTBA KIIETKH — JUCaxapubl, OJIUTOCaXapuIpl U Y TIOHATHUI: YTIIEBOIbI, MOHOCAXapU/Ibl,
YIJIEBOJBI noucaxapuabl. OOIINA TIaH CTPOSHUsT | AUCaXapu/bl, OJTUIOcaxapu/ibl,

U (PU3NKO-XUMUYECKUE CBOWCTBA HoJIucaxapH/ibl, III0K03a, pudo3a,
yrieBo1oB. bromornueckue pyHKImMyH | J€30KCUPU003a, IAKT03a, MalIbTO3a,
YTJIEBOJIOB. caxapo3a, Kpaxmai, [IMKOT€H,
JleMoHCTpauMu LEJUII0JI03A.
Tabauywl u cxemol: «CTpoeHue Knaccudumnuposats yrieBoas
MOJIEKYJI YTJIEBOJOBY 110 CTPOEHUIO U IEPEUUCIATh UX
(byHKITIH.
[IpuBOANTE MPUMEPHI PA3ITUYHBIX
yIJI€BOJIOB (MOHOCAXapU/IOB,
JUCaXapuI0B, OJIUIOCaXapHIoB,
HOJICaXapuioB)

4.4 | Opranuyeckue JIunuael. I'uapodunsHO-rUapo@oOHbIE | PackpbIBaTh copepaHue TEPMUHOB
BEILIECTBA KIIETKU — cBoiictBa. Knaccudukanus Y TIOHATHI: JTUITAIBI, TPUTJIALIEPHIBI,
JIUTIU B AMNUAOB. TpUTIULEPUIbI, (dbocdonunubl, BOCKH, CTEPOUIBDI,

dbocomunuabl, BOCKU, CTEPOUIBI.
buonoruueckue QpyHkiuu
munuaoB. OOIMe CBOMCTBA
OMOJIOTUYECKUX MEMOpaH —
TEeKy4eCTh, CHOCOOHOCTb

K CaMO3aMbIKaHHIO,
MOJTYTIPOHUIIAEMOCTb.
JdemoHcTpanuu

Tabauywst u cxemvi: «CTpoeHHE
MOJIEKYJT JINTTUIOB)

JIAMOTPOTEUHBI, TIIMKOJIUITHAIBI.
KiaccuduiupoBarh JTUTIHIBI
10 CTPOEHHUIO; XapaAKTEPU30BATh UX

byHKIUHA
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4.5

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

Hyxkneunossie kucnorel. JIHK u PHK.
CrpoeHne HyKJIEMHOBBIX KUCIIOT.
Hyxneoruapl. [TpuHummn
KOMILIEMEHTAapHOCTH. [IpaBuiio
Yapradda. Ctpykrypa IHK — nBoiinas
crupasib. MeCTOHAXO0XICHUE U
ouonornyeckue ¢pynkuuu JTHK. Bus
PHK. ®ynkuuu PHK B knerke.
Crpoenne monekynsl ATO.
Makpo3prudyeckue CBs3U B MOJIEKYJIE
AT®. buonornueckue pyHkuu ATO.
BoccTanoBieHHbBIE IEPEHOCUUKH, UX
(YHKLHU B KJIETKE.

JdemoHcTpauuu

llopmpemuwi: 1. Yorcon, ®@. Kpuk,

M. Yunkunc, P. ®panknun, @. Caurep,
C. IIpy3unep.

Tabnauywvt u cxemol. «HykenHOBBIE
KHUCJIOTB», « CTPOCHUE MOJIEKYJIbI
ATOD».

OobopynoBanue: xuMyuueckas rmocyia
1 000pyZOBaHUE.

JlaGopaTopHasi padora
«HccnenoBanre HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3TMYHBIX
OpPraHU3MOBY

PackpeiBaTh coziepkaHue TEPMUHOB

U TIOHSITHI: 1€30KCUPUOOHYKIEHHOBAS
kuciora (JIHK), pubonyknennoBas
kuciora (PHK), Hykneotun, Hykieo3us,
a30TUCThIE OCHOBAHMSI, aJICHUH, TYaHUH,
UTO3UH, TAMUH, YpaIWII,
KOMILIEMEHTApPHbIE OCHOBAHUS,
anenosuHTpudocdar (ATD),
MaKpOIPru4ecKasi CBA3b,
CEKBEHHPOBAHUE, TCHOMUKA,
TPaHCKPHUIITOMUKA, TPOTEOMUKA.
XapakTepu3oBaTh, ONUCHIBATH

U CXEMaTUYEeCKU U300pakaTh CTPOCHUE
nykineoruaa JIHK u nBoiiHOM cimpann
JAHK, cexBennpoBanue JJHK.
OnuceIBaTh MPOLECC PETUIMKALIUH
JIHK B KJ1e€TKE M Ha3bIBATh €0
OMOJIOrMYecKoe 3HaueHue.
XapakrepuzoBarb pynkuuu JJTHK.
Paznmuuate cTpykTypy ¥ QyHKIIUU
PHK.

OnuchiBaTh MPOIIECC TPAHCKPHUIILIUH.
CpaBHUBATh HYKJIEUHOBBIE KHUCIIOTHI
(JIHK u PHK).

XapakTepu3oBaTh 0COOEHHOCTH
ctpoenus u pyuakmun ATO.
DopMynHpoOBaTh U OOBSICHSATH MPUHITUTI
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KOMILUIEMEHTAPHOCTH M ITPABHUJIIO
Yapradoda

4.6 | MeTonbl CTPYKTYypHOM 1 CrpykTypHas OUOJIOTHS: PackpbIiBaTh coep:kaHie TEPMUHOB
ouonorun OnoxuMuueckre 1 onopuzndeckue U TIOHSATUI: MOJIEITUPOBAaHUE,
UCCIIEIOBAHUSI COCTaBa KOMITBIOTEPHBIN JU3aliH.
Y IPOCTPAHCTBEHHOW CTPYKTYPBI [lepeunciATh NEpCIEKTUBHBIE
OMOMOJIEKYI. HaIpaBJICHUS HAYYHBIX UCCIIEOBAaHUI
B CTPYKTYpPHOI OMOJIOTMH, paCKPBIBATH
UX 3HAYEHUE JJI1 METULUHBI U
CEJIBCKOT0 XO35MCTBA
Htoro yacos mo teme 10
5 | Tema «Ctpoenue n QyHKIMHU KJIETKID
5.1 | Tumsl KJIETOK. 1 THIIBI KIETOK: 3YKaApUOTHYECKAS PackpsiBaTh conep:kaHre TEpPMUHOB
[MpokaproTHyecKas 1 nnpokaprotuyeckasi. CTpyKTypHO- Y [TOHATHI: IPOKAPUOTHYECKASI KIIETKA,
KJIETKA (yHKUIHOHATBHBIE 00pa30BaHUS KJIETOYHAs CTEHKA, MYPEUH,
KJICTKH. dboTocuHTETHYECKHE MEMOpPaHBI,

Oco0eHHOCTH CTPOCHUS
reTepoTpodHOt 1 aBTOTpOPHOIM
IPOKAapUOTUYECKHX KIETOK. MecTo
U pOJIb MPOKAPUOT B OMOLIEHO3AX.
JleMoHcTpanun

Tabauywsl u cxemvi: «CTpoeHHUE
AYKapUOTUYECKON KIIETKI,
«CtpoeHue NpoKapuoTUIECKON
KIICTKI

CrpoeHre NpoKapuOTUYECKON KIIETKH.
Kierounas crenka OakTepuil u apXxeu.

dnaremvH.

XapaxTtepuszoBatb Gopmy

U pa3Mepbl MTPOKAPHOTHUECKUX KIICTOK;
(YHKITIM T€HETHYECKOTO amnmapara
IPOKAPHOT.

OnuceIBaTh mpoIece
CIopooOpa3oBaHusl, OTMEUATh €TI0
3HAYEHUE JIJIS1 BEDKUBAHMS OaKTepUit
IPH YXYAIICHUN YCIOBHH
CYIIECCTBOBAHMS.

OnuceIBaTh Pa3MHOKCHHE ITPOKAPHOT.
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O1ieHMBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEeHO3aX

5.2

Crpoenue
JYKapUOTHYECKOU
KJICTKH.
IToBepXHOCTHBIN
arnmapar KJIETKH

Crpoenue 1 GyHKIIMOHUPOBAHUE
3YKAPUOTUYECKOMN KIIETKH.
[Tna3maruueckas meMOpaHa
(mnazmanemma). CTpyKTypa
1a3MaTHYEeCKONH MEMOpPaHBI.
TpaHCIOpT BEWIECTB Uepe3
MJ1a3MaTUYECKYI0 MeMOpaHy:
naccuBHbIN (muddy3us,
obneruenHas nuddysus),
AKTUBHBIN (IEPBUYHBIN U BTOPUYHBIN
AKTUBHBIA TPAHCIIOPT).
[TonynpoHuiiaeMocTh MeMOpaHBL.
PaboTa HaTpuii-kanreBoro Hacoca.
OHJOLUMTO3: TUHOLUTO3, (ParouTos.
Ox3o1mTo3. Knerounas creHka.
CtpykTypa ¥ PYHKIIUU KIETOYHOM
CTEHKH pacTeHUM, rpudoB.
JdemoHcTpauuu

Tabnuitel 1 cxeMbl: «CTpOCHHE
AYKapUOTUYECKON KIIETKH,
«CTpoeHue )KMBOTHOM KIIETKN,
«CTpoeHHEe paCTUTENbHON KIIETKI.
Oo6opyaoBaHue: CBETOBOII MUKPOCKOIT;
MUKPOIIpEenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

PackpsiBaTh cofiepKaHue TEPMUHOB

U MOHATHI: MIa3MaTHYecKasi MeMOpaHa
(mnazmasiemma), KMJIKOCTHO-MO3an4Hast
MOJIEJIb, MEMOpaHHBIE OCIIKU
(mepudepuueckre, UHTETPaIbHBIE),
TJIMKOKAIUKC, AU dy3usi, 0CMOC,
AKTUBHBIA TPAHCIIOPT, 3HIOLUTO3,
(baronuTo3, MMHOIMTO3, SK30IIUTO3,
KJIETOYHAsI CTEHKA, IIa3MOJIECMBI,
CUMIUIACT.

XapaxkTepru3oBaTh 0COOCHHOCTH
CTpOeHUS U (PYHKIUU S3YKaPHUOTUUECKOM
KJIETKH; TPAHCIIOPT BEILECTB

yepes MIa3MaTH4YecKyto MeMOpaHy:
NIACCUBHBIN U aKTHUBHBIN TPAHCIIOPT;
paboTy O6eNKOB-KaHAIOB; paboTy
HaTPUM-KATUEBOTO HACOCA; CTPYKTYPY

U (PYHKIIMH KJIIETOUHOM CTEHKU
pacTeHui u rpudoB
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IIpakTnyeckas padbora
«3y4yeHre CBOMCTB KIIETOYHOMN
MeMOpaHbD»

5.3

[MuTomnnazma u ee
OpraHOU/IbI

[Huronnasma. Iluto3ois. LluTockemner.
JIBr>xkeHue nuToruia3Mbel. OpraHou bl
kieTku. OTHOMeMOpaHHbIE OPTaHOU/TbI
KJIETKH: SHJOIJIa3MATHYECKAsl CETh
(BIIC), anmapat ['onbKu, TU30COMBI,
UX CTpOeHUE U PYHKIIMU. B3auMoCBs3b
OJTHOMEMOpPaHHBIX OPTraHOUIOB KJIETKHU.
CrtpoeHue rpanyJIsipHOrO PETUKYIyMa.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ magkuii
(arpaHyJsipHBI ) SHIOTUIA3MATUYECKUN
petukynyM. CexkperopHasi QyHKIIUS
anmapara ['onbmxu. Tpancnopr
BEILIECTB B KJIeTKE. Bakyoiun
pacTUTENbHBIX KIETOK. KineTounbii
cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOU/IbI KJIETKHU:
MUTOXOHAPUH, acTuibl. CTpoeHue

U QYHKIIUA MUTOXOHJIPUH U TIACTH]L.
[TepBuuHbIC, BTOPUYHBIE U CIIOKHbBIC
IacTUIb POTOCUHTE3UPYIOMTUX
3YKapuoT. XJIOPOIJIACTHI,
XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIINX
pacTEHHUM.

PackpriBaTh cojpiepskaHue TEPMUHOB

U MOHSITUM: IIUTOIIa3Ma, [IUTO301b,
IIUTOCKEJIET, KOMIapPTMEHTHI,
OpraHOMJIbI, HIOTIA3MATHYECKasl CETh
(BIIC), anmmapat 'oab1KH, TU30COMBI,
BaKyO0JIb, pHOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIN TPAHCIIOPT,
TIEPOKCUCOMBI, KIIETOYHBIN COK, TYPTOp,
MUTOXOHPUU, KPUCTHI, TTACTUIBI,
XPOMOILTACTHI, JIEUKOTLIACTHI,
XJIOPOILIACTHI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTaMeJuIa.
XapakTepu3oBaTh LIUTOIIA3MY
YKaApUOTUYECKOMN KIIETKU;
KJIACCU(PUITUPOBATH OPTaHOUIbI

B 3aBUCHMOCTH OT OCOOEHHOCTEM X
cTpoeHus (0 THOMEMOpaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpaHHBIE);
OMHCHIBATH (PYHKITUU KaXKOTO
OpraHoOW/Ia B KJICTKE.

OOBSICHATH COOBITHS, CBSI3aHHEIC

C BHYTPHUKJICTOYHBIM MMHIIEBAPEHUEM,
€r0 3HaYCHHUE ISl OpPraHu3Ma.
OtMeyaTh 3HAaYCHHE ITUTOCKEIIETA,
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JdeMoHcTpaumuu

Ilopmpemuwi: K. C. MepeKKOBCKHUH,
JI. Maprynuc.

Tabauywl u cxemvi: «CTpoeHHE
AYKapUOTUYECKOU KIETKH,
«CTpoeHue )KUBOTHOM KIIETKN,
«CTpoeHue pacTUTEIIbHOU KIETKW,
«CTpoeHrne MUTOXOHAPUNY.
Oo0opynoBanue: CBETOBO MUKPOCKOIT;
MUKPOIIPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.
IIpakTuyeckasi padora
«3yueHue BUKEHUS
[UTOIUIa3MbI B PACTUTEILHBIX
KJIETKAaX.

Jlaboparopnasi paGora
«HccnenoBanue mia3Moimn3a

U JICTIJIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaX)»

XapaKTepU30BaTh €ro AIEMEHTHI
(MUKPOTPYOOUKH, MUKPO(DHUIAMEHTHI,
IPOMEXKYTOUHBIE (PMIIAMEHTBI), X POJIb
B KU3HEIEATEIbHOCTHU KJIETOK U TKaHEH

5.4

HememOpanHnbie
OpPTaHOUIBI KIICTKH

HememOpanHbIe OpraHOUIbI KIETKU
Crpoenue u QyHKIIMU HEMEMOPaHHBIX
OpPraHouJI0B KIIETKHU.

Pub6ocomMbl. MbllieuHbIE KIETKH.
Muxkpotpy06ouku. KineTounslii 1ieHTp.
CrtpoeHue 1 JBUKEHHE )KTYTUKOB

U pecHuueK. MUKpOTpyOOUKH
uuroruiazMel. LleHTpuos.

PackpriBaTh copepkaHne TEPMUHOB

U TIOHATUI: pudocoma, oJIcoma,
MUKpPOTPYOOUKH, TyOyJIMH, KIETOYHBIN
HEHTP (LIEHTPOCOMA), IIEHTPHUOJIH,
neHTpocepa, KryTuku, pEeCHUUKH,
0a3aapbHOE TEIBIIC.
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JdeMoHcTpaumuu

Tabauywl u cxemor: «CTpoeHue
KUBOTHOM KJIeTKN», « CTpOeHue
PaCTUTEIBLHON KIIETKU»

XapakTepu3oBaTh HEMEMOpPaHHbIE
OpPTraHOU[IbI KJIETKH, UX CTPOCHUE
1 QyHKIIAN

5.5 | Ctpoenue u QyHKIIIH Anpo. Obonouka a1pa, XpOMaTHH, PackpbIBaTh conep:kaHue TEPMUHOB
aapa KapHuoIia3Ma, SAPBIIIKHA, X CTPOSHUE | M TIOHATHI: IO, sifepHas 000104Ka,
U GyHKIUH. SnepHbIil OETKOBBIIM AJIEpHBIE MTOPBI, HyKJIEOoIIa3Ma
Marpukc. [IpocTpancTBeHHOE (kapuoria3ma), FeHOM, XpOMAaTHH,
pacmoIoKeHNEe XPOMOCOM yXpOMaTHH, FeTEPOXPOMATHH,
B MHTEp(Da3zHOM sIpE. AJIPBILIKO, XPOMOCOMBI, IIEHTPOMEpA,
benku xpoMaTiHHa — TUCTOHBI. KUHETOXOP, KJICTOYHBIE BKIIOUCHHS.
Knerounsle BKnroyeHus. XapakTepu30BaTh KIIETOYHOE PO KAK
JleMoHCcTpauum LEHTP yNpaBICHUS
Tabauywl u cxemsi: «SAapo» KHU3HEACSITEIbHOCTHIO KIETKH;
TFeHETUYECKUH amnmnapaT KIeTOK
9YKapHOT, CTPOCHUE U QYHKIIUU
XPOMOCOM.
OnuceIBaTh CTPYKTYPHI A1Ipa ¥ UX
B3aMMOCBS3b C OpraHOUJaMU
IIUTOILIa3MbI
5.6 | CpaBHuTenpHas CpaBHUTENbHAsA XapaKTEPUCTUKA XapaxkTepru30BaTh TUIBI KIETOK
XapaKTEpUCTHKA KJIETOK 3YKapHOT (pacTUTEIBHOM, AYKApUOT: paCTUTEIbHAS, )KUBOTHAS,
KJIETOK DYKapUOT KUBOTHOM, TpUOHOM). rpudHasi.

JdemoHcTpanuu
Tabnuywl u cxemvl: «CTpoeHUE

AYKapUOTUYECKON KIIETKI,
«CTpoeHue )KUBOTHOU KIIETKN,

CpaBHuBaTh MeX/1y COO0 CTpOeHHE
Y J)KU3HENICATEITHbHOCTh
SYKapUOTHYECKUX KJIETOK U POJIb
MIPOKAPUOT B OMOIIEHO3aX
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«CTpoeHue pacTUTEIbHON KIIETKIY.
OobopyaoBanue: CBETOBOII MUKPOCKOTI;
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGopaTopHas padora

«M3yduenue cTpoeHus KIIETOK
Pa3JIMYHBIX OPTraHU3MOB»

Htoro yacos o teme 8
6 | Tema «O0MeH BelllecTB U NIPeBpPAallieHHe JHEPTHHU B KJIETKe»
6.1 | OOmeH BemecTB — 3 AccuMuISIIMS U TUCCUMIIISALINS — PackpbiBaTh cosiep:kaHle TEPMUHOB
MeTad0IN3M JIBE CTOPOHBI META0OIM3MA. U TIOHSITHI: OOMEH BEILECTB

Tunsl oOMeHa BelecTB: aBTOTPOPHBIN
U TeTepoTpOPHBIA. YUacTue KHUCI0poaa
B OOMEHHBIX MPOIECCaX.
DHepreTuyecKoe 00ecIeYeHUE KIETKU:
npespaiienie AT®D B 0OMeHHBIX
npoueccax. DepMeHTaTUBHBIN
XapakTep peakiui KJIETOYHOTO
MeTabonu3ma. epMeHThI, UX
CTPOCHHUE, CBOMCTBA U MEXAHU3M
nevctBud. Kopepmenrtsr. Otinnuus
(hepMEHTOB OT HEOPraHUYECKUX
KaTaJIM3aTopoB. beKu-akTuBaToOphI

U OEJIKU-UHTUOUTOPHI.

3aBUCHUMOCTbH CKOPOCTH
(hepMEHTATUBHBIX PEAKIIHIA

OT pa3IUYHBIX (PaKTOPOB.

(MeTabo13M), aCCUMUIISITUS
(aHa0o0MM3M), WM TIACTUYECKUI
00MEH, TUCCUMMIIALINS (KaTaOOIU3M),
WJIM HEPreTHUECKUIl 0OMEH,
aBTOTPOdBI, TeTePOTPO(PHI, aHAIPOOHI,
a’po0bl, (hepMEHTBI, AKTUBHBIN IIEHTP,
cyocTparHas crieliupuIHOCTb,
Ko(pepMeHTHI, OCITKH-aKTUBATOPHI

U O€JIKU-UHTHOUTOPHI.

[Tepeuncnarb 0COOEHHOCTH
TTACTHYECKOTO U DHEPTETHICCKOTO
oOMEHa B KJIETKE; yCTaHABINBATh
B3aMMOCBSI3b MEXKTY IJIACTUICCKAM

Y DHEPTreTUYECKUM OOMEHOM.
PaznuyaTh TUIIBI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBII.
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JdeMoHcTpaumuu

Tabauywl u cxemvl. «DOTOCHHTESY,
«OHEpPreTUUecKuii 0OMEeH»,
«buocuntes 6enkay, «CTpoeHue
dbepmeHTay, « XeMOCUHTE3Y.
Oo0opynoBanue: CBETOBOM MUKPOCKOIT;
000pynoBaHue sl IPUTOTOBICHUS
MIOCTOSTHHBIX U BPEMEHHBIX
MHUKPOIpEnapaToB.

JlaGopaTopHasi padora

«/3yueHue KaTallmTU4eCKOU
aKTUBHOCTU (PEPMEHTOB (HA MpUMeEpe
aMMJIa3bl WA KaTajaasbl)».
JlabopaTopnasi paGora

«M3ydenue hpepMeHTATUBHOTO
pacHieruieHus IEPOKCHIa BOA0OPOaa

B PACTUTEBHBIX U )KUBOTHBIX KJIETKaX»

[Toka3zeIBaTh poJIb KHCIOPOAA

B OOMEHHBIX TIpolieccax.
Cxematnuecku u3o0paxaTh CTPOCHUE
dbepmenra.

OtnuyaTh epMEHTHI

OT HEOPTraHWYECKUX KaTaau3aTOpOB

U OIPEIEIIATh UX POJIb

B (YHKIIMIOHHPOBAHUH KUBBIX CUCTEM, B
MIPOMBIIIJIEHHOCTH, B MEIUIIMHE,

B IIOBCEHECBHOM KU3HU YEIOBEKa.
CTaBUTB SKCIIEPUMEHT 10 BBISIBIICHUIO
KaTaJIUTHYECKON aKTHBHOCTH
MEPOKCHJIa3bl, aMUIa3bl, OOBICHITH
MOJyYE€HHBIC PE3YJIbTaThI

6.2

ABTOTpOGHBIN THIT
oOMeHa BEIECTB.
dorocunTes

[IepBUYHBIN CUHTE3 OPraHUYECKUX
BEIIECTB B KIICTKE.

DOTOCUHTES.

Pouib x51opomnnactoB B nporiecce
dotocunTe3a. CBeToBas

U TeMHOBast (a3bl.
[TpomykTBHOCTH (OTOCHUHTE3A.
Brustaue pa3nuaHbIX GakTopoB
Ha CKOPOCTh (POTOCUHTE3A.
3HadeHnue (OTOCHHTE3A.

PackppIBaTh copep:kaHue TEPMUHOB

Y TIOHSTHI: GOoTOCHHTE3, (Pa3bl
dboTocuHTE3a (CBETOBAS, TEMHOBAS ),
dboTonus, hochopuiupoBaHue, UK
Kanbuna, HAJI®+ (mepenocunk
BOJIOPO/IA).

XapakTepu3oBaTh MIACTUYECKUN OOMEH
Kak 3Tamn o01ero oOMeHa BEIIECTB;
coObITus (hOTOCHHTE3A (PEAKIIMU
CBETOBOU M TEMHOBOH (ha3); poJib
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JdeMoHcTpauuu

Ilopmpemuwi: 1. llpuctin,

K. A. Tumupsses.

Tabauywl u cxemol: «DOTOCHHTE3»

XJIOPOIUIACTOB B IIPOLIECCE
dboTocuHTE3A.

BhISIBISTE NPUYUHHO-CIIEJICTBECHHBIC
CBSI3U MEX/IY MOTJIOIIEHUEM COJIHEYHOM
SHEPTUU XJIOPOPUILIOM U CHHTE30M
Mouiekys1 ATO.

CpaBHMBATh HCXOJHBIC BEUIECTBA,
KOHEYHbBIE MPOIYKTHI U YCIOBUS
IIPOTEKAHUS PEAKLIUNA CBETOBOM

U TEMHOBOM (a3 poTocuHTE3A.
VYcraHaBIMBaTh B3aUMOCBSI3b MEXKTY
(OTOCHUHTE30M U JIbIXaHUEM; CBETOBOM
Y TEMHOBOM peakuusMu (OTOCUHTE3A.
OnenuBaTh 3HaueHUE (OTOCUHTE3A
JUIS JKA3HH Ha 3eMiie

6.3

ABTOTpOGHBIN THIT
oOMeHa BEIECTB.
XEeMOCHHTE3

XEeMOCHUHTE3.

Pa3noo6pa3zue oprann3zMoB-
XEMOCUHTETHUKOB:
HUTpUGULKPYIOIIKE OaKTepUH,
xKese300aKTepun, cepodakTepu,
BOJOPO/IHBIC OaKTEepUH. 3HAUCHHE
XEMOCHUHTE3A.

JleMoHcTpanun

Ilopmpemuwi: C. H. Bunorpaackuii,
I'. A. 3aBap3uH.

Tabnuywl u cxemol: «DOTOCUHTE?Y,
«XEeMOCHHTE3»

PackpriBaTh copepkaHne TEPMUHOB
Y TIOHSITUW: XEMOCUHTE3.
OOBACHUTD CYLTHOCTh XEMOCHHTE3A,
pacKpbIBaTh €ro 3HaueHue B ouocdepe.
[IpuBOIUTE IPUMEPHI
XEMOCHUHTE3UPYIOIIUX OaKTepuii
(muTpuduIMpyroIMe OaKTepuu,
xKene300aKkTepun, cepoOaKTepun,
BOJIOPOJIHBIE OAKTEPUN)

Y XapaKTepU30BaTh UX
KU3ZHEIESTEIIbHOCTb.

CocTaBnsATh ypaBHEHHUS PEAKITHIA
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JlaGopaTopHas padora
«CpaBHeHHe MPo1eccoB POTOCHUHTE3A
U XEMOCHUHTE3a»

XEMOCHHTE3A.
CpaBHHMBATh XEMOCHHTE3
¢ (hOTOCUHTE30M

6.4

DHepreTuyecKuit
oOMeH —
TIICCUMUIISIINS

AHa’poOHbIe OpraHu3Mbl. Bus
oposkenus. [TpoaykThl OpoKeHUS U UX
HCIIOJIb30BaHUE YETTOBEKOM.
AHa3p0OHBIE MUKPOOPTaHU3MBbI KaK
00BEKThI OMOTEXHOJIOTUU U
B0O30yuTeNN O0JIC3HEH.

AdpoOHbIE OPraHU3MBbI. ITaIlbl
AHEPIreTUIECKOro OOMEHa.
[ToaroroButenbHbIM 1Al [ THKOIN3 —
OCCKHCIIOPOHOE paCIICINICHUE
TITFOKO3EL.

buonornueckoe okucieHue, uim
KJIETOYHOE JIbIXaHue. Posb
MUTOXOH/JIPUI B TIpoLEccax
OMOJIOTHYECKOTO OKUCIICHUSI.
[Muknuueckue peakuum.
OxucnutensHoe GochopuIupoBaHHE.
[IpeumyiecTBa a3poOHOTO MyTH
oOMeHa BEIIECTB Mepe]1 aHaPPOOHBIM.
D¢ HEeKTUBHOCTH YHEPTreTUUECKOTO
oOMeHa.

JdemoHcTpauuu

Ilopmpemuwi: B. A. DHTENnbrapar,

I1. MuTtuemnn.

PackppiBaTh conepskaHne TEPMUHOB

U TTOHSATUI: 3TAMbl SHEPTETUUYECKOTO
o0OMeHa — OJITOTOBUTEIBHBIH,
OECKUCIIOPOIHBIN (aHAIPOOHBIN),
KHCJIOPOJIHBIN (23pOOHBIN ); TITUKOJIU3,
OpoxeHre, OUOJIOTUUECKOE OKUCIICHHE
(mprxanwme), uki Kpeoca,
OKHUCIUTENbHOE (hochHOpHIMPOBAHUE,
POTOHHBIN TPAJUEHT, TPOTOHHAS
AT®-cuHTa3za.

[lepeuncnsiTb 0COOEHHOCTH
HHEPreTUUECKOro 0OMeHa B KIIETKE.
OnuceIBaTh ATAIbBI SHEPTETUIECKOTO
oOMeHa (MOArOTOBUTEIBHBIMN,
OECKHUCIOPOIHBIN, KUCIIOPOIHBIN )

U CPaBHUBATH UX MEXK]Y COOOM.
XapakTepu3oBaTh PEaKIuu TIMKOJIN3A,
OpO>KeHM S, KJICTOYHOTO JBIXaHUSI.

Y cTaHaBIMBaTh B3aMMOCBSI3b MEXKTY
TJIMKOJIM30M, KJIIETOYHBIM JbIXaHUEM
¥ CUHTE30M MoJieKys1 ATO.
CoCTaBIIATh ypaBHEHUS OCHOBHBIX
ATAINOB YHEPTETUIECKOTO OOMEHA

B KJICTKE.
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Tabauywl u cxemol: « JHEPreTUUECKUN
oOMen».

JlaGopaTopnas padora
«CpaBHeHHE MPOIIECCOB OPOKEHUS U

JABbIXaHW Y

PaccumnThIBaTh SHEPTETHYCCKYIO
3(PEeKTUBHOCTD IITUKOJIN3A U
OMOJIOTMYECKOTO OKUCIICHUS.
Ha3pIiBaTh HCXOTHBIC BEIICCTBA,
KOHEYHBIC TIPOYKTHI U YCIIOBHUS
IPOTEKAHUS PEAKIIHIA YHEPTETHICCKOTO
oOMeHa.

CpaBHHMBATh SHEPTETUICCKYIO

3 PEKTUBHOCTh OECKUCIOPOTHOTO
¥ KHCJIOPOJTHOTO 3TAIOB KOHCYHBIE
MPOJYKTHI U YCIOBUS MPOTECKAHUS
peaKnuii YHEPTreTHIECKOro 0OMeHa
SHEPreTUYeCKOro ooOMeHa

Nroro yacoB no teme 9
7 | Tema «HacaencrBennasi uHGopManus U peajin3aius ee B KJIeTKe)
7.1 | Peakuuu MaTpu4HOTO 2 Peakiiun MaTpudHOro CHHTE3A. PackpeiBath conep:xaHue TEPMUHOB
CHHTE3a [TpuHUIMT KOMITJIEMEHTAPHOCTH Y TIOHSITUI: T'€H, TCHETUUECKUM KO/,

B PEaKLMAX MATPUYHOTO CHUHTE3A.
Peanusanus nacnencrBeHHOU
uHpopmanuu. ['eHeTHUECKUi KO, €r0
cBoricTBa. Tpanckpumnuus —
MarpuuHbiil cuHTe3 PHK. TIpuniumnst
TPAHCKPUIILMHU: KOMIZIEMEHTapPHOCTb,
AHTUTAPAIIIETBHOCTb,
ACUMMETPUYHOCTb.

JdemoHcTpauuu

Ilopmpem: H. K. Konb110B.

KOJIOH (TPHILIET), CTOI-KOJIOHBI,
MaTpHIla, MATPUIHBIA CUHTE3,
tpanckpunuusa, PHK-monumepasa,
IPOMOTOP, CIUIAMCHHT, UHTPOH, YK30H.
XapakTepru30BaTh PEaKIMd MATPUIHOTO
CUHTE3a, CBOMCTBA TEHETUUECKOTO KOJIA.
OnuchIBaTh 3TAIBl TPAHCKPHUITIIAN

Y TPAHCIAIUN;, YCTAaHABIUBATD
B3aMMOCBSI3b MATPUYHBIX PEAKIIHHA

B KJIETKE; CXeMaTHYECKH N300paXKaTh
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Tabauywl u cxemvl.: «bnocuaTE3
Oenkay, «I'eHeTHYECKUI KO

MaTPpHUYHBIC PCAKINH TPAHCKPHUITITNH
" TPpaHCIISILHH.

Pematp Onostornueckue 3aJa4n
Ha OMNpCACIICHUC IMOCICI0BATCIbHOCTH

nykieotua0oB JJHK u MPHK, npumensis
3HAHMS O PEAKLUSIX MATPUIHOTO
CUHTE3a, TEHETUYECKOM KOJIE,
MPUHITUIIE KOMIUIEMEHTapHOCTH

7.2 | Cunres Genka TpaHcasiuus u ee 3Tanbl. Y4yactue PackpbiBaTh cojepkaHue TEPMUHOB
tpancniopTHeix PHK B OnocunTese Y TIOHSITUUN: TPAHCIALUMS, AaHTUKOOH,
Oenka. YcnoBus OMOCHHTE3a OeJIKa. TPHK, amunoanun-tTPHK-cuaTeTasa
KoaupoBanne aMuHOKUCIOT. PoJib (komaza), moauprbdocoma (moJucoma).
pubocom B OuocuHTe3€e OeKa. XapakTepu3oBaTh CBOMCTBA
JeMoHcTpanun TE€HETUYECKOT0 KO/JIa.
Tabauywl u cxemvi: «buocunres OrnrceIBaTh 3TaIbl TPAHCIALNUN
Oenkay, «I 'eHeTUUeCKUil KO/1» U CXeMaTHYeCKH U300paxaTh
MaTpUYHbIE PEAKIIUU TPAHCIISIIUU.
Pemats OMoIOrHuecKue 3aaaumn
Ha onpenenieHre aHTuKo0HOB TPHK,
MOCJIEA0BATEIbHOCTH AMUHOKHUCIIOT
B MOJIeKYJie OeJiKa, MPUMEHSISl 3HaHUS
0 pEaKUHUSIX MATPUUYHOTO CUHTE3A,
TEHETUYECKOM KOJE, IPUHIUIIE
KOMILIEMEHTAPHOCTH
7.3 | Mexanusmsl Opranu3zaiiusi reHoMa y MpoKapuoT PackpbiBaTh coqiep:kaHre TEPMUHOB

OKCIIPECCHUU I'CHOB

U OyKapuoT. Perymnsiust akTHBHOCTH
TE€HOB Yy MPOKapuoT. [ unoresa onepoHa

Y IOHSATHUI: ONIEPATOP, OIIEPOH,
CTPYKTYPHBIE T€HBI, IPOMOTOD,
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(d. XKaxkoo6, XK. Mano).
Perynsius oOMeHHBIX TTPOLIECCOB
B KjieTKe. KileTouHbIl roMeocTas.
JdeMoHcTpauuu

Tabnuywl u cxemol: «bnocunres
Oenka», «I'eHeTHYSCKUI KO

penpeccop.
OnuceBaTh CTPYKTYPY reHOMA
IPOKAPHUOT; XapaKTepH30BaTh padboTy
WHIYIHOCITBHOTO U PerpeccuOeTbHOTO
OTepoHa.

BBIAensaTh CTpyKTypHYIO

U PETYJSITOPHBIC YaCTH T'€HA YYKAPHOT.
CpaBHHBaTh IPOIECCHI IKCIIPECCUU
TCHOB Y TIPOKAPHOT U DYKAPHOT.
XapakTepu3oBaTh TUIIOTE3Y ONIEPOHA
(d. XKakoO, XK. Mano).

OnuceIBaTh MEXaHU3M IO ICPIKAHUS
KJIETOYHOT'0 TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmnonnas
ouosorus

Bupycol — HekneTouHble OPMBI JKU3HH
U obnuraTHbele napa3utbl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB,
peTpOBHUPYCOB, OakTepruo(dharos.
Bupychsie 3a601eBaHus yenoBeKa,
XKUBOTHBIX, pacteHuil. CITM/I,

COVID-19, counanbHble

Y MEJUIIMTHCKHUE MTPOOIIEMBI.
JdemoHcTpauuu

llopmpem: ]1. . IBaHOBCKU.
Tabauywvl u cxemwi: «I' eHETHUECKHI
Ko», «Bupyce», «bakreprodarm.
IIpakTnueckas padora
«Co3anue MoJenu BUpyca»

PackpriBaTh comepkaHre TEPMHUHOB

Y TIOHSITHI: BUPYC, BUPHOH,
CepAlIeBUHA, KaTlCUJI, 00OpaTHasl
TPAHCKPUIIIIUS, PETPOBUPYCHI,
OakTepuodar, BUpyc UMMYyHoOIe(hUIInTa
yenoseka (BUY), npupoHo-ouarossie
UH(EKIINH.

Xapaktepu3oBaTb BUPYCHI,
peTpOBUPYCHI M OakTeprodaru Kak
BHYTPHKJICTOYHBIX TTAPa3uTOB
IPOKAPUOT U DYKAPUOT.

N3narath TMmnoTe3sl SBOIOIMOHHOTO
IIPOUCXOK/ICHUST BUPYCOB.

OnuceIBaTh MEXaHW3M B3aUMOICHCTBHSI
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BUpYCa U KJIETKH, HHPEKITMOHHBII
BUPYCHBIH ITPOILIECC.
XapakTepu30BaTh MEXAHU3MBbI
BEPTHUKAJIBbHON U TOPU30HTAIBHOU
nepeayn BUPYCOB; 3a00JIE€BaHUS
YKUBOTHBIX U PACTEHUI, BEI3bIBAEMBIE
BHUpYyCaMH.

HaswiBaTh BUpyCcHBIEC 3a00JI€BaHNUS,
BCTPEUAIOIINECS Y UEIOBEKA: TPHIIII,
KJICILIeBOM 2HIIedaTuT, TeHaTuT,
COVID-19, CII1/.

Co0nronaTh paBuIia MOBEICHUS

B OKPYKarolIel MPUPOJIHON Cpesie, MeP
npoUIAKTUKUA PACTIPOCTPaAHEHUS
BUPYCHBIX 3200JIeBaHM (B TOM YHCIIE
BUY-undexuun)

Htoro gacos o Teme 9
8 Tema «2Ku3HeHHBIH UK KICTKI»
8.1 | )Ku3HEHHBIH UK 1 KiieTouHbIi UK, €r0 HEPUOBI PackpsiBaTh cofepkaHie TEPMUHOB
KJICTKH u perynsmus. UaTepdasza u MUTO3. Y TIOHATHM: KJICTOYHBIN ITUKII,

Oco0eHHOCTH MPOIIECCOB,
MpOTEKAOIIUX B HHTEp(dase.
IloaroroBka KJIETKHU K AEIICHUIO.
[IpecunreTnueckui
(MOCTMUTOTUYECKHH ), CHHTETUYECKUI
U MIOCTCUHTETUYECKU I
(MPEMUTOTUYECKUI) IEPUO/IbI

uHTepdasa.

[lepeuncnsaTh NepUObI JKUZHEHHOTO
[IUKJIa KJIETKU U XapaKTepru30BaTh
MIPOTEKAIOIIUE B HUX MPOIIECCHI
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uHTEpdasbl.

JdeMoHcTpauuu

Tabauywl u cxemol: «KU3HSHHBINA UK
KJIETKN», « MUTO3»

8.2

Matpu4Hblii CHHTE3
JTHK. Xpomocomsl

Marpununbii cunres JJHK —
perikanys. [[puHIMIbL peruKanuu
JIHK: koMIuieMeHTapHOCTb,
MOJYKOHCEPBATUBHBIA CUHTE3,
AHTUIAPAIIIETBHOCTh. MexaHu3M
pemmkanuu [JTHK. Xpomocomsl.
Ctpoenue xpomocoMm. Teromepsl

U TeJIoMepasa. XpoOMOCOMHBIN HaOOp
KJIETKW — KapUOTHIL. JIATIIONIHBIN

Y TaIUTOMIHBIA HAOOPBI XPOMOCOM.
I'omonornuneie xpomocomsl. [1omoBeIe
XPOMOCOMBL.

JdemoHcTpauuu

Tabnuywl u cxemol: «KU3HESHHBIA UK
KIIETKN», « CTPOEHHUE XPOMOCOM»,
«Permmukanus JTHK».

OobopynoBaHue: CBETOBO MUKPOCKOIT;
MHUKpoOIpenaparsl: «MUTO3 B KJI€TKaxX
KOpELIKa JIYKay.

Jlaboparopnasi paGora

«3ydyenune XxpoMOCOM Ha FOTOBBIX
MHUKpompenapaTax»

PackpsiBaTh cofep:kaHie TEPMUHOB

Y TIOHSTUI: pETUINKALIUS
(penymiukanus), KOMILIEMEHTapHOCTb,
AHTUTIAPAIIIETBHOCTD,
JAHK-nonumepasa, tenomepa,
PEIUIMKALIMOHHAS BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN HabOp, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHUbL, IEHTPOMEDA,
KapUOTHIL, TAIUIOUIHBIN U IUTLIOW AHBIN
HA0Op XpPOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepru3oBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPraHU3MOB.
[TepeyuncisiTh NPUHIIUIIBI PETUTAKAIITN
JIHK u naBath uM conepxaresibHyIO
XapaKTEPUCTUKY.

OnuchIBaTh MEXaHU3M PETUIMKALIUN
JIHK.

CxemaTH4ecKH N300paxaTh CTPOCHUE
MeTadazHOi XPOMOCOMBI.

PaznuuaTte xpomocomsl

Ha MHUKpomnpenaparax

U MUKpodoTOorpadusix
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8.3 | JlemeHue KICTKU — Jenenue kiieTku — MuTo3. Ctaauu PackpeiBath coziepkaHre TEPMUHOB
MHUTO3 MHTO3a U IPOUCXOSIINE B HUX U TIOHATHI: MUTO3, TIpodasa, MeTadasa,
npoueccel. Tunsl Muto3a. Kaprokunes | aHadasza, tenodasa, KapUOKUHES,
¥ IUTOKUHE3. buonornueckoe UTOKUHE3, BEPETCHO JICTICHUSI,
3HAYEHHE MHUTO3A. MeTadasHas macTuHKa, 6opo3a
JdemoHCcTpauuu JICJICHUS.
Tabauywvl u cxemoi: «Ku3HeHHBIN UK | [lepeyncnsaT mociie10BaTeIbHOCTh
KJIETKN», « CTPOECHHUE XPOMOCOM, CTaJINil MUTO3a 1 ONHUCHIBATH
«Permnmukanusa JIHK», «Muto3». MIPOUCXOJIAINE HA HUX ITPOLECCHI.
Oo6opynoBanue: cBeToBOI MUKpocKkon; | CpaBHMBATh OCOOCHHOCTH MPOTEKAHUS
MHUKponpenapaTsl: «KMUTO3 B KJIETKaX | MUTO3a B PACTUTEIBHBIX M )KUBOTHBIX
KOpEIIIKa JTYKay. KJICTKaX.
JlaGopaTopnas padora OOBACHATH OMOJIOTUUECKUIN CMBICTT
«HabmroneHne MuTo3a B KJIETKaxX MHUTO3a.
KOHUYMKA KOPEIIIKa JTyKa (Ha TOTOBBIX Paznnyate cragum MuTo3a
MUKpompenaparax)» Ha MUKpoOIpenapaTax
U MUKpoQoTorpadusx
8.4 | Perynsuus Perynsius MUTOTUYECKOTO 1IMKJIA PackpriBath cosiepkaHue TEPMUHOB

ZKHN3HCHHOTI'O TUKJIa
KJICTOK

kjeTku. [IporpaMmmupyemast KieTouHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMOCOMBHI,
dbyHKIIMOHATIBHAS TEHOMUKA.
JemMoHcTpanun

Tabnuywl u cxemoi.: «KU3HEHHBIN ITUKIT
KJIETKN», «CTpOEHUE XPOMOCOMY,
«Permmukanus JJTHKy, «Muto3y»

Y TIOHSITHI: aIrlonTo3, Mpoiudeparus,
mudpepeHIpoBKa.
XapakTepu3oBaTh PETYISLHAI0
MHUTOTHYECKOTO IIMKJIa KICTKH.
OOBACHATH OMOJOTHYECKHUH CMBICIT
3aIpOrpaMMHUPOBAHHOMN KIIETOUYHOU
ru0esIn — aronTo3a.

YcraHnaBnMBaTh B3aUMOCBS3b MEXKIY
TOMEOCTa30M KJIETOK U MX THOEIBIO

NToro yacoB 1mo reme
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9 | Tema «CTPOEHUE U ®YHKIIUU OPT'AHU3MOB»
9.1 | Opranusm Kak eIMHOE 1 buonoruyeckoe pazHooOpazue PackpsiBaTh cofep:kaHue TEPMUHOB
esnoe opranu3MoB. OJTHOKJIETOYHBIE, U TIOHSITHI: OpraHu3M, OpraH,

KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBL.

Oco0eHHOCTH CTPOEHUS

Y )KU3HEIESTEIbHOCTH OJJHOKIIETOUHBIX
oprann3MoB. bakrepuu, apxen,
OJITHOKJIETOYHBIE TPHUOBI,
OJIHOKJIETOYHBIE BOJOPOCIIU, APYyrue
npoTHUCTHI. KOJOHHANIbHBIE OPTraHU3MBI.
B3aumocBs3b yacTeil MHOTOKJIETOYHOTO
opranusma. TKaHH, OpraHbl U CHCTEMBbI
opraHoB. OpranusMm Kak €IMHOE LIEJIOE.
I'omeocras.

JdemoHcTpauuu

Tabnuywl u cxemvl: «OIHOKICTOUHBIE
BOJOpOCIN», K MHOTOKIIETOUHBIE
BOJOpocIn», «bakrepun»,
«IIpocreiimmey, «OpraHbl IBETKOBBIX
pacteHui», «CuctemMsl OpraHoB
MO3BOHOYHBIX KUBOTHBIX,
«BHyTpeHHEe CTPOEHHE HACEKOMBIX).
O6opynoBanme: CBETOBOM
MHUKPOCKOIT; MUKpPOITpenapaThbl
OJIHOKJIETOUYHBIX OPTraHU3MOB; )KHBBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM;

OpraHesuIbl, CUCTEMAa OpPraHoB, arapar,
(GyHKIIMOHAIbHAS CUCTEMa, TOMEOCTas3.
[lepeuncnars CTpyKTypHO-
(yHKIIMOHAJIbHBIE YaCTH
OJIHOKJIETOYHBIX, KOJJOHUAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
OpPIraHU3MOB.

XapakTepru3oBaTh 0COOCHHOCTH
CTPOEHUS U KU3ZHEIEATEIbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHAJIbHBIX, MHOTOKJIETOYHBIX

Y MHOTOTKAHEBBIX OpPraHU3MOB.
CpaBHHBaTh MeX 1y COO0OH
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE © MHOTOTKaHEBbIE
OpraHu3MbI
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repOapuu pacTeHUI pa3HbIX
OTJIEJIOB; BIAKHBIE ITPETapaThl
KUBOTHBIX

9.2 | Tkanu pacTeHuit Txanu pacteHui. Tumbl pacTUTENpHBIX | PackpbIiBaTh conep:kaHne TEPMUHOB
TKaHel: 00pa3oBaTesbHasi, IOKPOBHAs, | U IOHATUMN: TKaHb, SIIUJEPMHUC, TPOOKa,
IPOBOJSIIAS, OCHOBHAS, KOpKa, JIyO, IpeBECHHA, PEBECUHHbBIC
MexaHnnueckas. OcoOeHHOCTH BOJIOKHA, TyOsIHbIE BOJIOKHA, COCY/IbI,
CTpoeHUs, QYHKIUN U PACTIONOKEHUS KAMEHHUCTHIE KIIETKU.
TKaHE! B OpraHax pacTCHUM. XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
JeMoHcTpanun TKaHel: oOpa3oBaTelibHasi, IOKPOBHas,
Tabnuyer u cxemul: «TKaHU pacTeHUI», | MPOBOAAIIAs, OCHOBHAS, MEXaHHUECKAS;
«OpraHsl IIBETKOBBIX PaCTCHUI», HEPEYUCIIATh OCOOEHHOCTHU UX CTPOCHHUS
«KopneBsie cucreMb, «CTpoeHHE Y BBINOJIHSAEMbIE (DYHKIIMH
cTe0s», «CTpoeHue JIMCTOBOU
TJTACTUHKW.
O0opyaoBaHue: )KMBbIC DK3EMILISAPBI
KOMHATHBIX PACTEHUI; CBETOBOM
MUKPOCKOIT; MUKPOITpEnapaTsl TKAHEH.
JlabopaTopHasi paGora
«/3yueHue TKaHeN paCTeHUIN

9.3 | TkaHM KUBOTHBIX TkaHM )KMBOTHBIX U YEJIOBEKA. PackpsiBaTh cofepkaHre TEPMUHOB

1 YEeJIOBEKA Tunpl )KUBOTHBIX TKAHEH: Y TIOHSITUI: SMUTEINN, CEKPET,

AMUTEIMATbHAS, COCTUHUTEIIbHAS,
MbITIeuHast, HepBHast. OCOOCHHOCTH
CTpoeHUs, QYHKITUI 1 paCcTIONOKCHHUS
TKaHel B OpraHax >KMBOTHBIX

Y YEJIOBEKa.

MBILICYHBIE BOJIOKHA, HEUPOH,
HEUPOIJINSL.

XapakTepu30BaTh TKAHU )KUBOTHBIX

Y YEJIOBEKA: DIIUTEINAIbHAS,
COEIMHUTENbHAs, MBIILICYHAs1, HEPBHA,
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JdeMoHcTpaumuu

Tabauywvl u cxemvr: «Tkann
AKUBOTHBIX», «CKeJIeT yeloBeKay,
«IIumeBapuTesbHas CUCTEMAY,
«KpoBeHocHas cuctemay,
«/lpixarenpHas cucrtemar, «HepBHas
cucrema», «Koxa», «MpliieuHas
CUCTEMAY.

Oo0opynoBanue: CBETOBO MUKPOCKOIT;
MHKpONpenapaTsl TKaHEH.
JlaGopaTopHasi padora

«3yueHne TkaHew KUBOTHBIX»

MePpCUNCIIATD 0COOEHHOCTH UX CTPOCHUA
N BBIITOJIHACMBIC Q)YHKHI/II/I

9.4

Opransl. CUCTEMBI
OpraHoB

Opransbl. BereratuBubie

Y TCHEPATUBHBIE OPraHbl PACTCHUU.
OpraHbl U CUCTEMBbI OPTaHOB
YKUBOTHBIX U YejoBeka. DYyHKIIUU
OPTraHOB U CUCTEM OPIraHOB.
JdemoHcTpauuu

Tabauysl u cxemol: «Oprasspl
LIBETKOBBIX pacTeHU», «KopHeBbIE
cuctembl», «CTpoeHue cTeOIsy,
«CtpoeHue TMCTOBOM MIIACTUHKI,
«CKeJIeT 4yelloBeKay,
«TutmeBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucteMay,
«JlpIxaTenpHas cucTeMay,
«BslaenurenpHas cucreMa», «HepBHast

PackpriBath copep)kaHue TEPMHUHOB

Y TIOHSITUI: OpraH, KOpeHb, o0eT,
LIBETOK, IIJIOJI, CEMS, TIOJIOBBIC JKEJIC3HI,
MIOJIOBBIE MTPOTOKH, KOITYJISITUBHBIC
OpTaHbl, CACTEMbI OPTaHOB.
XapaxkTepru30BaTh BEreTaTUBHbIC

Y TEHEPATUBHbBIC OPraHbl PACTCHUMH,
COMATUYECKUE U PETYISATOPHBIEC OPTaHbI
YKUBOTHBIX; TIEPEUUCIIATH OCOOCHHOCTH
WX CTPOCHUS U BBITIOJIHSIEMbIE (DYHKIIUH.
YcTaHaBiIMBaTh B3aUMOCBSI3U MEKTY
CTPOCHUEM OPTraHOB U UX (DYHKIHSIMHU.
Paznuuats BUIBI TKAHEW, OPTaHbI

Y CUCTEMBI OPTraHOB, B TOM YHCIIE
YEeJI0BEKAa, HA MUKpOIpenaparax,
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cucrtemMa», « JHIOKPUHHAS CUCTEMAy.
Oo0opyaoBaHue: )XHUBbIE YK3EMIUISIPbI
KOMHATHBIX pacTeHHIl; repOapuu
pPacTEeHMI pa3HbIX OTJEIOB; CKEICThHI
MMO3BOHOYHBIX; KOJICKIIUU
0€CI03BOHOYHBIX )KMBOTHBIX; BJIAKHbBIE
npernaparhl >KUBOTHBIX, CKEJIET
YeJioBeKa.

Jlaboparopnasi pa6ora «3yueHue
OpPraHoB IIBETKOBOT'O PACTEHUS

BJIQKHBIX IIperapaTax, repoapusx
U MUkpodoTtorpadusx, TadIuIax,
MOJICIISAX U MYJISDKax

9.5

Ornopa tena
OpPraHu3MOB

Omnopa tena opranusmoB. Kapkac
pactennii. CKeseThl OTHOKIETOYHBIX
Y MHOTOKJIETOYHBIX )KUBOTHBIX.
HapyXHbIl1 1 BHYTPEHHUN CKENET.
CtpoeHMeE U TUIIBI COETMHEHUS] KOCTEN.
JleMoHcTpanun

Tabnauywvt u cxemol: «CTpoeHUe
cte0ms», «CTpoeHue IMCTOBOM
MJIACTUHKNY, « CKEJIET YeJT0BEKay.
OoOopynoBaHme: CKEIEThI
MO03BOHOYHBIX; BJIQXKHBIE MPENapaThl
KUBOTHBIX; CKEJIET YEJIOBEKA,
PaKOBHHBI MOJUIFOCKOB; KOJIJIEKIINH
HACEKOMBIX, UTJIOKOKUX

PackpeiBath conep:xaHue TEPMUHOB

Y TIOHSITUI: OTIOPHBIE CUCTEMBHI,
000J10YKH KIETKHU, (GUOPHUILIBI, KapKac,
HAPYXKHBIN CKEJIET (XUTUHOBBIM
MOKPOB), THAPOCTATUYECKUIN CKEJIET,
BHYTPEHHUM CKEJIET, KOCTH (JJTMHHBIE,
KOPOTKHE, IIIOCKKE), COSTUHEHUS
KOCTEH, HETOIBUKHBIC (ILIBBI),
MOJIYTIOJBU>KHBIE, TTOJBUKHbBIC
(cycTaBsl), OTIEIBI CKEIeTa
MO3BOHOYHBIX )KUBOTHBIX: Ueperl,
0CeBOM ckeneT (MO3BOHOYHUK, TPyHas
KJIETKA, XOpJa), 0sica KOHEYHOCTEM,
CBOOO/THBIE KOHEYHOCTH.

OnuceiBaTh HApPYKHBIA U BHYTPEHHUIN
CKEJIEThI )KUBOTHBIX, CTPOEHUE U TUIIbI
COCAUHEHHUsI KOCTEN.
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YcraHaBIUBaTh B3aMMOCBSI3U MEXTY
CTPOCHHEM ONOPHBIX CUCTEM U MX
(GYHKIMSIMHU B OpTaHU3ME.

CpaBHUBATH CTPOEHHUE OTIOPHBIX CUCTEM
pacTeHuil 1 KUBOTHBIX

9.6

JBrmxeHue
OpraHu3MOB

JIBU>keHME OpraHu3MOB. JIBHKEHNE
OJHOKJIETOYHBIX OPraHW3MOB:
aMe0OoHTHOE, )KTYTUKOBOE, PECHUYHOE.
JIBrm>KeHre MHOTOKJIETOUYHBIX
PacTEeHMIL: TPOITU3MbI U HACTHUH.
JIBrm>KeHre MHOTOKJIETOUYHBIX
YKUBOTHBIX 1 YEJIOBEKA: MBIIIICYHAS
cucrema. Pediiexc. CkeneTHbIC MBIIIIIBI
U uX pabora.

JleMoHcTpanun

Tabauywl u cxemot: «OTHOKICTOUHBIC
BoJiopociny, «IIpocrenmmey,
«CtpoeHue MbIIIB, «MbIIeuHas
cucTeMa»

PackpeiBaTh copiepkaHue TEPMUHOB
Y TIOHSITUH: IBUKEHUE, IBUTATEIHHBIC
OpraHeIIbl, TBUKECHUE TPOCTEHIIINX
(amebounaHOE, KI'YTUKOBOE,
PECHUYHOE), IBUKEHUE PACTEHUN
(Tpomr3MBbl, HACTUH ), MBIIIICUYHbIC
CUCTEMBI (COKpATUTEIIbHbBIC
BOJIOKOHIIA, KOKHO-MYCKYJIbHBIN
MEIIIOK, CKEJIETHAsl MyCKyJiaTypa),
CKeJIETHAsl MbITIIIa (MBIIIICYHOE
BOJIOKHO, MUO(UOpUIIIA), BBICIIHE
JIBUTATEJIHHBIC IIEHTPHI, pa00Ta MBIIIIIT
(IBUraTenbHasA, COMAaTUYECKas),
MBIIIIEYHOE YTOMJICHHE.
XapakTepus3oBaTh BUJIbI JBUKCHUS
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpTaHU3MOB.

OnuceIBaTh CKENETHBIE MBIIIIIBI U UX
pabory.

VYcranaBinvMBaTh B3aMMOCBSI3b

MEXKTy CTPOCHHEM OMOPHBIX CUCTEM
U JBUKEHUSIMUA OPTaHU3MOB
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9.7 | Ilutanue opraHu3MOB [Iutanue oprannsmos. [lornomenne PackpsiBaTh copepkaHre TEPMUHOB
BO/IbI, YTJIEKHCIIOrO Ta3a Y [IOHATUI: TIMTAHUE, TUIIIEBAPEHNUE,
Y MUHEPAJIbHBIX BEILIECTB PACTEHUSIMU. | NMHUIIEBAPUTEIbHBIEC BAKYOJIU, KUIIEUHAS
[IuTaHue )KMBOTHBIX. MOJIOCTh, MUIIIEBAPUTEIbHAS TPYOKa,
BHyTpHIIOIOCTHOE ¥ BHYTPUKIIETOUYHOE | ITUIIIEBAPUTEIIBHBIN TPaKT,
nuuieBapenue. [lnranue N03BOHOYHBIX | IMHUINEBAPUTEIILHBIC JKEIE3bI,
AKUBOTHBIX. OTHENBI MUIIEBAPUTEIIHHBIE COKH.
MHIIEBAPUTEIBLHOIO TPAKTA. XapakTepu3oBaTh MUTAHUE KUBOTHBIX;
[IumeBapuTenpHbIC KETE3BI. BHYTPHUIIOJIOCTHOE U BHYTPUKIIETOUHOE
[TnineBapuTenbHas CUCTEMA YENIOBEKA. | MHIICBAPCHHE.
JdemoHCcTpauuu PaznuuaTh Ha n300paxeHusx (cxemax,
Tabnuywr u cxemol: TaOIUIaX, MYJISKAX ) OT/AEIIbI
«KHILIEYHOTIOTOCTHBIE, IHUIIEBAPUTEIILHOTO TPAKTa
«IInmeBapurenpHas cucreMa», «CXemMa | U MHIICBAPUTEIbHYIO CHCTEMY
NIATAHUS PACTEHUI. YeJoBeKa.
OO0opynoBaHHe: )XUBBIC DK3EMIULPBL | Y CTaHABIMBATH B3AUMOCBSI3H MEKTY
KOMHATHBIX PACTEHMII; 000PYJOBAHUE | CTPOCHHEM OPraHOB MHUIICBAPEHUS
JJ1s1 IEMOHCTPAUM TTIOYBEHHOTO
Y BO3JYIIHOI'O TUTAHKS PACTCHUMH,
paciieryieHust Kpaxmana U 0elKoB
noJ1 neicTBueM (pepMeHTOB

9.8 | JIpixaHHE OpraHu3MOB JIpIxaHnue opranu3MoB. [[pixanue PackpriBaTh coziep:xaHre TEpMUHOB

pacteHuid. /pIxaHne >KMBOTHBIX.
Huddysus razoB yepe3 moBEpXHOCTh
kieTku. KoxxHoe AbIXaHue.
JlpixaTenbHas TOBepXHOCTh. XKabepHoe
U JIETOYHOE AbIxaHue. [[pixanue

U TIOHSITHI: nbixaHue, muddysus,
KOXXHOE JIbIXaHN€e, OPTaHbl IbIXaHMUSI,
JIBIXATEIIbHBIC IBUYKEHUS, TbIXaTCIIbHBIN
IIEHT], JICTOYHbIE 00bEMBI, )KU3HEHHAS
€MKOCTb JIETKHUX.
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MTO3BOHOYHBIX ’KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHUS
JIETKUX TTO3BOHOYHBIX JKUBOTHBIX.
JIpIxatenapHasi CUCTEMA YEJIOBEKA.
MexaHu3M BEHTWISIIIAU JIETKUX Y TITHI]
Y MJIEKOTIUTAIOMUX. Perynsius
nbIXaHus. JlpIxaTelbHbIe 00bEMBI.
JeMoHcTpanun

Tabauywvt u cxemol. «JlprxaTenpHas
CHUCTEMAY.

Oo6opyaoBanue: o0opyaoBaHUE

JUISl AEMOHCTPAILMU OIBITOB

10 U3MEPEHUIO )KU3HEHHON EMKOCTH
JIETKUX, MEXaHMU3Ma JbIXaTeJIbHBIX
JIBIKEHUN

XapakTepu30BaTh AbIXaHUE PACTCHUIM;
JBIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh HBOIOIUOHHOE
YCIIO)KHEHHUE CTPOCHHUS JIETKUX
MIO3BOHOYHBIX )KUBOTHBIX.

Pa3nuuate Ha n300paxkeHus1x (cxemax,
Ta0IuIax, MyJISKaX) JbIXaTeIbHYIO
CHUCTEMY Y€JIOBEKa.

OnuceiBaTh MEXaHU3M BEHTUWISILIUN
JETKUX Y NTUL ¥ MIIEKOMUTAIOIIHX.
VYcTaHaBiIMBaTh B3aMMOCBSI3U MEXKTY
CTPOCHUEM OPTraHOB JIBIXaHUS U UX
(YHKUUSAMH B OpraHu3Me

9.9

Tpancnopt BeecTB
Yy OPTaHU3MOB

TpaHCOPT BEIIECTB Y OPraHU3MOB.
TpaHCHOPTHBIE CUCTEMBI PACTEHUM.
TpaHCrOPT BEHIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u ee opraHsl.
KpoBeHnocHas cucteMa mo3BOHOYHBIX
YKUBOTHBIX U yesnoBeka. Ceparie,
KPOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBoobpaiieHus.
DBOIIOILMOHHBIE YCIIOKHECHUS
CTPOEHUSI KPOBEHOCHOW CUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX.

PaboTa cepara u ee perymsiusi.

PackppiBaTh copep:kaHue TEPMUHOB
Y TIOHSITUI: TPAHCIIOPT BEIIECTB,
TPAHCIIOPT y paCTEHUI, KPOBEHOCHAS
CUCTEMa YKUBOTHBIX, KPOBb, IJIa3Ma,
(dbopMEHHBIE JIEMEHTHI,
KpOBOOOpaIlleHHEe, KpyTH
KPOBOOOPAIIICHUS, CEPICUHBIN UK,
muMdoobpanieHue, mumda,
auM(paTUYECKHUE COCYIbl,
TMMQpaTHICCKHUE y3JIbl, BHYTPCHHSIS
cpena opraHusma.

XapakTepu30BaTh TPAHCTIOPT BEIIIECTB

73




®enepanbHas padodas nporpamma | buomorns. 10—11 kmaccel (yriryOJeHHBIH YPOBCHB)

JdeMoHcTpaumuu

Tabauywvl u cxemol: «Oprasel
[IBETKOBBIX pacTeHuit», «KopHeBble
cucteMbl», «CTpoeHue cTeOsy,
«CTpoeHue JINCTOBOH IIIAaCTUHKUY,
«KpoBeHocHast cuctema,
«KpoBeHOCHBIE CHCTEMBI TTO3BOHOYHBIX
’KUBOTHBIX)

y pacTeHU 1 OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.

Paznuuate Ha n300paxeHusx (cxemax,
Ta0IUIax, MyJISKaX ) KPOBEHOCHYIO

U TUM(PATUYECKYIO CUCTEMY YEJIOBEKA.
YcranaBnMBaTh B3aUMOCBS3U

MEXKy CTPOCHHEM OPraHOB
KpOBOOOpaIIeHus U uX QyHKIHUSIMU

B OpPTaHU3Me

9.10

Brigenenue
Yy OPTaHU3MOB

Brinenenne y opranuzmosB. Beienenne
y pacTeHuid. Beljenenne y ;)kuBOTHBIX.
CoxkpaturenbHble Bakyoiau. OpraHbl
BbIieTeHUs. PUIbTpanus, CeKpenus u
00paTHOE BCAChIBAaHUE KAaK MEXaHU3MBbI
paboThl opraHoB BblaeneHus. CBs3b
IIOJIOCTH TEJIA C KPOBEHOCHOM

Y BBIIEJIUTEIBHON CHCTEMAMH.
Briaenenue y mo3BOHOUHBIX )KUBOTHBIX
u yenoeka. [louku. CtpoeHue

1 (YHKIMOHUpOBaHUE HEDPOHA.
OO0pazoBaHue MOYM y YeJIOBEKa.
JdemoHcTpanuu

Tabauyvl u cxemvl: «BpraenurenbHas
CUCTEMa»

PackpriBath coniepkaHue TEPMUHOB

Y TIOHSITHI: BBIJIETICHUE, TyTTAIlus,
JUCTONAM, COKPATUTENIbHBIE BAKyOJIH,
U3BUTHIC KaHAJIBIIbI, 3B€314aThIE
KJIETKH, BBIJICIUTEIbHBIC TPYOOUKH,
MaJILIIUTUEBBI COCY/IbI, ITOYKH,
MOYETOYHHK, MOYEBOH My3bIPb,
HedpoH, MoYa.

XapakTepru3oBaTh MPOLIECC BbIACICHUS
Yy PaCT€HUH U )KUBOTHBIX.

Paznuuate Ha n300pakeHusIX (cxemax,
Ta0IuIaX, MYJISKaX) BBIACIUTEIBHYIO
CUCTEMY YeJIOBEKA.

OnuceiBath MEXaHU3M
(GyHKUHOHUPOBaHUS HEGPOHA; MPOIIECC
00pa3oBaHUs MOYH.
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YcTaHaBiIMBaTh B3aMMOCBSI3U MEXKITY
CTPOEHHEM OPT'aHOB BBIJICTICHUS U UX
(GYHKUIUSIMHU B OpraHu3Me

9.11

3amura y OpraHu3MoB

3ammTa y opranu3MoB. 3almra
y OJTHOKJIETOYHBIX OpPraHU3MOB.
Crnopsl 6akTepuil U UCTHI
MPOCTEUIINX. 3amuTa y

MHOTOKJIETOUYHBIX pacTeHuil. Kytukyna.

CpencTBa MacCUBHON U XUMHYECKOU
3amuThl. OUTOHLINIBIL.

3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MPOU3BOAHBIC. 3aUTa OpPraHu3Ma

ot 6osie3Heil. UMMyHHast cucrema
yenoBeka. KieTouHslil 1 T'yMOpaJIbHbIN
VMMYHUTET. BpoKaeHHbBIN

U TIPUOOPETCHHBIN cICITU(DUICCKUMA
UMMYHHUTET. Teopus KIOHAIBHO-
cenekTuBHOro uMmmMmyHurera (I11. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OPraHU3MOB.
PoJsib BpOXKI€HHOTO UMMYHHUTETA

B PA3BUTUU CUCTEMHBIX 3a00JICBaHU.
JdemoHcTpauuu

Tabauywl u cxemor: «Koxay,
«Ummynuter», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOU TUTACTUHKN

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHATHUI: KaIlCyJja, SH10CIOopa, UCTA,
KyTHKYJIa, CPEJCTBA IACCUBHOM
3aIUTHI, CPEJCTBA XUMUYECKOM
3aIUTHI, KO)KHBIE TOKPOBBI,
UMMYHHTET, IMMYHHAasi CHCTEMA,
AHTUTEH, AaHTUTETIO.
XapakTepu30BaTh BUbI 31T

Y OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPraHU3MOB.

OnuceIBaTh CTPOEHNE KOMKHBIX
IIOKPOBOB M UX IIPOU3BOJIHBIX.
Paznuuatek Ha n300paxeHusx (cxemax,
TabIMIaX, MyJIsKax) OpraHbl
UMMYHHOM CHCTEMBI YEJIOBEKA.
YcTaHaBIMBaTh B3aMMOCBSI3U MEXKTY
CTPOEHHUEM OPraHOB 3AIUTHI U UX
(GYHKUMSIMH B OpraHu3Me
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9.12

Pazppaxxumocts
U PETyJIISAIUs
y OPraHU3MOB

PaznpaxumMocTs u perynsuus

y opranu3MoB. PazapaxumocTs

Y OAHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3npa)xuMocTs U perysnus
y pacteHuid. PocToBbIE BemiecTBa U ux
3HAYCHHE.

Hepsnas cucrema u pedaexkropHas
perynsuus y ;kuBoTHbIX. HepBHast
CUCTEMA U €€ OTIEIBI. DBOJIIOLMOHHOE
YCIOKHEHUE CTPOCHUSI HEPBHOU
CUCTEMBI Y )KMBOTHBIX. OTEIBI
TOJIOBHOTO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduexkropHas
nyra. be3ycioBHBIE U yCIIOBHBIE
pedieKchl.

I'ymopanbHas perysanms

Y SHJOKPUHHAS CUCTEMA KUBOTHBIX

U yesioBeka. JKee3bl SHIOKPUHHOU
CHUCTEMBI U UX TOPMOHBI. JlercTBHE
rOpMOHOB. B3auMoOCBs3b HEpBHOM

Y SHIOKPUHHOU cucteM. [ unoranamo-
runoQu3apHasi CUCTEMa.
JdemoHcTpauuu

Ilopmpem: W. 11. [1aBioB.

Tabauyst u cxemwvr: «CTpOEHUE THAPBDY,
«Ctpoenue mnaHapun», « BHyTpeHHee
CTPOECHUE J0KIEBOTO YEPB»,

PackpeiBaTh conepkaHne TEPMUHOB

Y TIOHSTHI: pa3apaXuMOCTh,
perymusiuus, TAKCHChl, POCTOBBIE
BEILECTBA (AyKCHHBI), HEpBHAs CUCTEMA,
pedexTopHas peryisnus, pedIexc,
peduiekTopHas ayra, nepeaHui MO3T,
IIPOMEKYTOUYHBIN MO3T, CPEAHUI MO3T,
MO3K€4OK, IPOJ0JITOBATHIA MO3T,
BEreTaTUBHAs HEPBHAS CUCTEMA,
ryMOpaJIbHas peryJisiliusl, TOPMOHBI,
SHJOKPUHHAs CUCTEMA, TUIIOTAJIAMO-
runogusapHasi CUCTEMa.
XapakTepHu30BaTh Pa3ApaKUMOCTh

y OJTHOKJIETOYHBIX OPTraHU3MOB

U pE(PIEKTOPHYIO PETYIIALIUIO

y JKUBOTHBIX.

Pa3znuyarh Ha n300pakeHUsIX (cxemax,
Ta0JIMIIAX, MYJISKAX ) HEPBHYIO CUCTEMY
U €€ OTJEJNbl; OT/AEIbI TOJIOBHOIO MO3Tra
MIO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh T'yMOPaIbHYIO PETYIISILIIO
y JKHBOTHBIX.

Pa3znuyath Ha n300pakeHusX (cxemax,
Ta0NMIIAX, MYJISKAX ) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Haz3biBaTsb xenessl 3HTOKPUHHON
CUCTEMBbI YEJIOBEKA U BbIpaOaThIBAEMbIE
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«HepsHas cuctema pridy, «HepBHas
cuctema JisIrymkny, « HeppHas cucrema
npecMbIKaromuxcs», «HepBHast
cuctema ntuiy, «HepBHas cucrema
MJIEKONIUTAIOMMX», «HepBHas cucrema
YeJoBeKay, « JHIOKPUHHAS CUCTEMAY,
«Pednexey.

Ob6opynoBanue: MOJEIN T'OJIOBHOTO
MO3Ta Pa3JIMYHbIX KUBOTHBIX

UMU TOPMOHBI.
OnuceiBaTh AEHCTBHE TOPMOHOB.
VYcraHaBnuMBaTh B3aUMOCBSI3U MEKTY
CTPOEHHEM OPraHOB HEPBHOM

Y SHJOKPUHHOU CHUCTEM U UX
GYHKUIUSIMHU B OpraHu3Me.
XapakTepu3oBaTh IBOJIIOLUOHHOE
YCIIOKHEHUE CTPOEHHUSI HEPBHOM
CHUCTEMBI Y 5KUBOTHBIX

Ntoro yacoB no teme 17
10 | Tema «PASMHOKEHUE U PABBUTUE OPT'TAHU3MOB»
10.1 | ®opmbl pa3MHOKEHHUS 1 @opMBI pa3MHOKEHHSI OPTaHU3MOB: PackpeiBaTh cosepkaHue TEPMUHOB
OpraHU3MOB Oecriosioe (BKJIIOYAsl BETETAaTUBHOC) U TMOHATUI: Pa3MHOXEHUE, MPOCTOE

u nojioBoe. Buzpl 6ecnionioro
pPa3MHOXXEHUS: TOYKOBAHUE,
cropyJsiius, (pparmMeHTanus,
KJIOHUPOBAHHE.

JdemoHcTpauuu

Tabnuywl u cxemol: «BereTatuBHOE
pasMHOXKEHHUEe», « Tumbl 6ecrnonoro
pa3sMHOXKEHUs», «Pa3MHOXKEHNE
XJIAMUIOMOHAIbD, «Pa3MHOKeHNE
IBIJICHBD», «Pa3MHOKEHUE THIPHDY

JieJIeHne, TTOYKOBAHHUE, CIIOPYIIALINS,
BEreTaTUBHOE Pa3MHOKCHHE,
¢dbparmeHTays, KIOHUPOBAHUE, TAMETHI,
criepMaro3ou]i (cepmuit), sUIeKIeTKa,
3UT0Ta, KOHBIOTAIIHSL.

[TepeuncisaTh 0COOEHHOCTH OECTIONIOTO
¥ TTOJIOBOTO PA3MHOKEHHS OPTaHU3MOB.
XapakTepu3oBaTh CYIIHOCTh U (DOPMBI
0ecr1010ro pa3sMHOKEHHUSI OPTaHU3MOB;
OMOJIOTUYECKOE 3HAUYEHUE OECII0IOr0
Pa3MHOKCHHSI.

Paznmuuars criopy xax
CTEIMAM3UPOBAHHYIO KIIETKY,
npeaHa3HauYeHHYIO JIIsl OECTIONOTo
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Pa3MHOXCHHUS, U CITOPBI OAKTEPHiA.
OOBACHATH PEUMYIIECTBA TTOJIOBOTO
Pa3MHOXEHUS HaJl OECTIOIBIM.
PackpbIBaTh poJib KIIOHHPOBAHHSI

B CCJICKIIUH U CEIIbCKOM XO35HCTBE

10.2

IlomoBoe
Pa3MHOKEHUE.
Meiios

[Tonosoe pazmuoxenue. [1lonoBeie
KJIETKHU, UJIM raMeThl. Meno3. Ctaauu
Meno3a. [loBenenne XxpoMocom

B Meio3e. Kpoccunronep.
buonornueckuii cMbpICa Melio3a U
IIOJIOBOTO Tpolecca. Menos u ero
MECTO B >KM3HECHHOM IIHKJIC
OpPraHu3MOB.

JeMoHcTpanun

Tabauyvt u cxemol: «Meriosy,
«XPOMOCOMBI»

PackpriBath conepkaHue TEPMHUHOB

Y TIOHSATHI: MEHO03, OMBAJICHTHI,
KPOCCUHTOBEp, MHTEPKUHE3,
HE3aBUCHUMOE PACIIPENECITICHHUE;
KPOCCUHTOBEP.

PaznuyaTte Ha M300pakeHHUAX (CXeMax,
Ta0JIUIaX ) 1 MUKpOIIpenapaTax 3peiibie
MOJIOBBIC KJIETKM MJICKOTIUTAOIINX

Y OpraHbl Pa3MHOXKEHUS BBICIIIMX
pacTeHuil.

PackpeiBaTh cyniHOCTh Meli03a,
XapaKTepU30BaTh €0 OTJCIbHbIC
CTaJINM.

OnpenensaT MECTO Meiio3a

B )KM3HECHHBIX LIMUKJIAX PA3TUYHBIX
OpraHU3MOB.

OOBACHATH OMOJTOTUUECKHIN CMBICTT
KPOCCUHTOBEpA, OMUCHIBATH €TO
MEXaHU3M.

CpaBHMBATH MEI0O3 C MUTO30M;
pa3auyaTh OT/ACIbHBIC UX CTAIUN

Ha MUKpOITpenapaTax u u300pakeHHsIX
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(cxemax, TabnuIIax).
PackpriBaTh SBOIIOIIMOHHOE 3HAYCHHE
TI0JIOBOTO Pa3MHOKEHUST OPTaHU3MOB

10.3 | 'ameTorenes. [IpenzapopiiieBoe pa3BUTHE. PackpsiBaTh cofep:kaHue TEPMUHOB

OO6pa3zoBanue I'amerorenes y )kuBoTHBIX. [Tos10BBIC U TIOHSITHI: TaMETOT€HE3,
Y Pa3BUTHUE TTOJIOBBIX xene3bl. OOpa3oBaHUEe U pPa3BUTHE CIIEpMaTOreHe3, 00TEHE3, CEMEHHHUKH,
KJIETOK MOJIOBBIX KJeTOK. CriepMaToreHnes SIMYHUKH, CTIEPMATOTOHUU,
n oorene3. CTpoeHHE MOJOBBIX KJIETOK. | CIIEPMATOIMTHI, CIICPMATH/IBI,
Om10/10TBOpEHUE U SMOPUOHATILHOE CIIEPMATO30U/Ibl, OOTOHUH, OOLIUTHI,
pa3BUTHE KUBOTHBIX. CTIOCOOBI MOJIAPHBIE TEJblIA, SIUIEKIIeTKA,
OTUIOJIOTBOPEHUS: HAPYKHOE, aKpocoma.
BHyTpeHHee. [[apTeHorenes. [TepeuncnsaTs craauy raMmeToreHesa
JdeMoHcTpanumn y ’KUBOTHBIX.
Tabauywl u cxemvi: «I'ameToreHes, OnuceIBaTh MpPOLECC TAMETOrEHE3a
«CTpoeHue STHIEKIIETKH U €r0 MEePUO/Ibl, CTPOEHUE MOJOBBIX
U CIIEpPMATO30U]1a». KJICTOK.
OobopynoBanue: cBeTOBOM Mukpockon; | Paznuuate 0COOCHHOCTH
MUKPOIIPENAPATHI SULEKIETOK U CIiepMaToreHesa u 0oreHesa.
CIIEpMaTO30MI0B. OrnuceIBaTh MPOIIECCHl OCEMEHEHUS
JlabopaTopHasi padora «3yueHue Y OIUIOAOTBOPEHUS, Pa3HbIE BAPUAHTHI
CTPOCHMUS MOJOBBIX KJIETOK HA TOTOBBIX | ITAPTEHOreHE3a
MUKpOTIpenaparax»»

10.4 | UaauBuayanbHOE NunuBuayanbHOE pa3BUTHE PackpriBaTh conepxannue TEpMUHOB
pazBUTHE OpraHu3MOB (OHTOTEHE3). Y TIOHSATHI: OIJIOIOTBOPEHHUE, 3UTOTA,
OpraHU3MOB — DOMOpHOIOTHS — HAayKa O Pa3BUTHH OsacTomep, aKpOCOMHas peakius,
OHTOT€HE3 opranu3moB. Ctauu SMOpHOTreHe3a MPOHYKJIEYC, MAPTEHOTEHE3,

KUBOTHBIX (Ha MpUMeEpE JISITYIIKH ).

aMOpuUoOTeHe3, IpodiieHue, OaacTyna,
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Hpobnenue. Tumbl qpoOaeHus.
Ocob6enHocTu apoOeHus
MJIEKOITUTAOIIUX. 3apO/IbIIIEBbIE
JTUCTKU (TacTpynsiuus). 3aKiiajika
OpraHoB U TKaHEW U3 3apOBIIIEBBIX
JIMCTKOB. B3auMHOE BiustHUE YacTen
Pa3BUBAIOILETOCS 3apObIIIIa
(oMOpHOHATBHAS MHIYKIHS ). 3aKJIaKa
IJ1aHA CTPOECHUS AKUBOTHOTO KaK
pe3yJbTaT HEPAPXUYECKUX
B3aMOJICCTBUU I'eHOB. Bimmsgaue

Ha YMOpPUOHAIBHOE Pa3BUTHE
pa3IMYHbIX (PaKTOPOB OKPYIKAOIIEH
Cpelpbl.

JdemoHcTpauuu

Ilopmpem: X. lllnemas.

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

Oobopynosanue: moaeinb «l{ukn
Pa3BUTHS JISTYIIIKK

MOpyIia, racTpyJia, Helpyna,
OpraHoreHe3, 3KToiepMa, Me30JAepMa,
SHTOJIEpMA, LIEJIOM, HEPBHAs TPYOKa,
Xopja, KulleyHas Tpyoka.
Onpenenats SMOPUOHATILHBIN MEpUO
Pa3BUTHS OpraHU3Ma U OMUCHIBATh
OCHOBHBIE 3AKOHOMEPHOCTH
npoOJieHust — 00pa3oBaHKE
OJIHOCJIOMHOTO 3apO/IbIlla — OIaCTYIIbL;
3aBUCUMOCTB X07a IpoOeHus

OT KOJINYECTBA JKEJITKA B SIULIEKIIETKE;
racTPYJISIUIO U OPraHOTEHE3.
OO0BsCHATH ATanbl U PEPEHIIMPOBKH
TKaHel, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYIISILUIO
IMOPUOHATILHOTO Pa3BUTHS;
JNETEPMHUHAIIMIO U SMOPUOHATBHYIO
VUHAYKIHIO; TEHETUYECKUI KOHTPOJIb
pPa3BUTHUA.

OO0CHOBBIBaTh BpEeIHOE BO3/IEHCTBHE
Ta0a4YHOIO JbIMa U AJIKOTOJISI HA XO/T
AMOPHUOHAIBEHOTO

Y IOCTAMOPHUOHAIBEHOTO PA3BUTHS
OpraHu3Ma 4ejoBeKa

10.5

Poct u passurue
YKUBOTHBIX

PocT u pazBuTHE )XMBOTHBIX.
[TocTaMOpHOHATBEHBIN IEPUOT.

PackpsiBaTh conepxaHue TEPMHUHOB
U TIOHSITUI: OHTOT'CHE3,
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[IpssMoe u HEMPsIMOE pa3BUTHE.
Pa3zButne ¢ meramopdozom

y 0€CIO3BOHOYHBIX U TTO3BOHOYHBIX
KUBOTHBIX. bronorndyeckoe 3HaueHUe
MPSAMOTO U HEMPSIMOTO Pa3BUTHS, UX
pacrpocTpaHeHue B npupoae. Tumel
pocTa )KUBOTHBIX. DAKTOPHI pEryIsIuu
pOCTa KUBOTHBIX U uesioBeka. Ctaauun
HOCTAMOPHUOHAIBHOTO Pa3BUTHS

y )KMBOTHBIX U 4YesioBeKa. [lepro bl
OHTOreHe3a yesoBeka. CtapeHue

Y CMEPTh KaK OMOJIOTHYECKUE
IIPOLIECCHI.

JdemoHcTpauuu

Tabauywl u cxemsi: «IIpsamoe

U HEnpsiMoe pa3BuTHeE», «Pa3Butue
MaMCKOro XyKka», «Pa3BuTue capaHumy,
«Pa3BuTHe JIATyIIKm.

IIpakTHyeckas padora

«BpIsIBNIEHNE IPU3HAKOB CXOACTBA
3apOJIbIIIEN TO3BOHOYHBIX JKHUBOTHBIX)

OCTAMOPUOHAIBHOE Pa3BUTHE,
MeTaMop§o3, THIUHKA, POCT, CTAPCHHUE,
CMEpTh.

XapakTepu3oBaTh MOCTIMOPUOHATBHBIM
NEepUOJ Pa3BUTHS OpPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE

U €ro MEepUO/IbI.

W3narars conepxanue Teopuit
CTapeHUsi OPraHu3MoB.

OOBACHATH OMOJIOTUYECKHUIN CMBICT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasmHoxenune
Y pa3BUTHUE PACTEHUN

Pa3zmHoOXkeHMe u pa3BUTHE PACTCHUM.
I"ameTodut u cnopodut. Merios

B JKU3HCHHOM IIMKJIE PACTCHUH.
ObpazoBanue crop B rpoiiecce Meno3a.
["amerorenes y pacTeHuu.
Onino10TBOpEHUE U Pa3BUTHE

PackpsIBaTh coziepKkaHUE TEPMUHOB
U TOHATHI: TameTodur, criopodur,
AHTEPUJINH, APXETOHHUH, 3aPOCTOK,
Meracnopa, 3apoAbIIEBbI MELIOK,
CUHEPTUbI, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, JBOMHOE
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pacTUTENBHBIX OPraHU3MOB. JIBOMHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX
pactenuii. OOpa3zoBaHKe U Pa3BUTHE
ceMeHU.MexaHu3Mbl peryJisanuu
OHTOT€HE3a Y PACTEHUI 1 KUBOTHBIX.
JeMoHcTpanun

Ilopmpem: C. I'. HaBamuH.
Tabauywvt u cxemol: «JIBoitHOE
OIJIOJIOTBOPEHUE Y IBETKOBBIX
pactenui», «CTpoeHue cemMsiH
OJIHOJIOJIBHBIX U JIBYJIOJIBHBIX
pacteHui», « Ku3HEeHHbIN ITUKI
MOPCKOU KammyCTbD, «KU3HEHHBIN
LIUKJI MXa», «KN3HEHHBINA UK
NaropOTHUKA, « KW3HEHHBIN LIMKJI
COCHBI».

JlaGopaTopHas padora

«CTpoeHne OpraHoB Pa3MHOKEHUS
BBICIIUX PACTEHUI»

OIUIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOui, nepuo/pl OHTOr€HE3a
LIBETKOBBIX PACTECHUHU.
XapakTepru3oBaTh OCOOEHHOCTH
0€ecroJIoro v MOJ0BOT0 Pa3MHOKEHHUS
[IBETKOBBIX PACTCHMM.

Bo1aensaTe 0cOOEHHOCTH MPOTEKaHMS
raMeToreHesa y IBETKOBBIX PaCTEHUN.
OnuceIBaTh MPOLECC ABOMHOTO
OIUIOZAOTBOPEHUS Y IBETKOBBIX
pacTeHuil U OOBIACHSTH €ro
IIPEUMYLIECTBA IO CPABHEHUIO

C OIUIOZJOTBOPEHUEM Y CIIOPOBBIX

Y TOJIOCEMEHHBIX

HWtoro yacos nmo teme 8
11 | Tema «I'eHeTHMKA — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPTraHN3MOB)
11.1 | Ucropus craHoBieHus | 1 HcTopust cTaHOBIICHUS U PA3BUTHS PackpriBaTh cojiep)kaHie TSPMUHOB

Y Pa3BUTHUA N€HETUKHU
KAaK HayKH

TeHETHKU KaK HayKu. PaGoThl

I'. Menaens, I'. ne @pusa, T. Moprasa.
Posnb oTedueCTBEHHBIX YUEHBIX

B Pa3BUTUH T€HETHKU. PabOTHI

H.K. Konsuosa, H.. BaBuiona,

U TIOHSITUM: TeHEeTHUKa, T'CH.
JlemoHCTpHUpOBaTH 3HAHUSI UCTOPUU
BO3HUKHOBEHHUS T€HETUKHU.
XapakTepu30BaTh OCHOBHBIE 3TAIIbI
Pa3BUTHUS T€HETUKU KAK HAYKHU
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A.H. benosepckoro, I'.J]. Kapneuenko,
10.A. ®unmumaenko, H.B. Tumodeera-
Pecosckoro.

JeMoHcTpanun

Ilopmpemuwi: I'. MeHzenb,

I'. e ®pus, T. Mopras,

H. K. Koasnos, H. 1. BaBuios,

A. H. benozepckuii, I'. JI. Kapnieuenko,
IO. A. ®ununueHko,

H. B. Tumodeen-PecoBckuii

11.2

OCHOBHBIE TIOHATUS U
CHUMBOJIBI TEHETUKH

OCHOBHBIEC T€HETUUECKHE TTOHATHS

1 CUMBOJIBL. ['OMOJIOTHYHBIE
XPOMOCOMBI, aJIJICIbHBIC T€HBI,
aJbTEpHATHUBHBIC MPU3HAKH,
JIOMUHAHTHBIN U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA,
qucTas JUHUS, THOPUIBI, TEHOTHIIL,
dbenoturn. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUIOJIOTUUECKUH,
IUTOJIOTUYECKUIA, MOJIEKYJISIPHO-
TCHETUYECKUU.

JlemMoHcTpanun

Tabauyvi: «MeTo 1Bl TEHETUKIY,
«CXeMBI CKpEIBaHU».
JlaGopaTopHnas padora
«JIpo3oduna kak 00bEKT FTeHETHICCKUX
HUCCJICTOBAaHUI

PackpeiBath conep:xkaHue TEPMUHOB

Y IOHSITUI: HACJICACTBEHHOCTb,
HACJIEJI0BAaHUE, U3MEHUYUBOCTb,
reHOTHI, (PEHOTHUII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJICIbHBIC TEHBI (JLICTN),
aJbTEpPHATUBHBIE TPU3HAKH,
FOMO3Ur0Ta, TETEPO3UTOTA,
JOMWHAHTHBIN NPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPUIBI.
[Tonb30BaTHCS TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOU

JUUTS 3aIUCH CXEM CKPECIIIMBAHUS

NToro yacoB 1mo reme
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12 | Tema «3aKOHOMEPHOCTH HACIEACTBEHHOCTH»

12.1 | 3akoHOMEpHOCTH 2 MoHorubpuiHoe CKpelBaHue. PackpreiBaTh copepkaHie TEPMUHOB
HaCJICJIOBaHUSI ITepBblii 3ak0H MeHaens — 3aK0H Y TIOHSITHI: MOHOTHOPUTHOE
MIPU3HAKOB. eauHo00pa3usi TMHOPUIO0B MEPBOTO CKpEILIUBaHUE, YUCTOTA TaMET,
MounorubpuHoe nokoJieHust. [IpaBuio 1OMUHUPOBAaHUA. | JOMUHHPOBAHUE, PACIICIUICHHE
CKpEIIMBAaHKE Bropoii 3akon Meniens — 3akoH MPU3HAKOB.

pacleIUIEHUs TPU3HAKOB. OnuceiBaTh onbITH . Mennens
[{uTonornyeckue OCHOBBI 10 U3YUYCHUIO HACJIEIOBAHUS OJHOU
MOHOTHOPHUIHOTO CKPEITUBAHUSI. napbl IPU3HAKOB Y TOPOXa IMMOCEBHOTO.
['unoTe3a 4uCTOTHI TaMeT. [TpuBoaUTH HOPMYIUPOBKHU TIEPBOTO
JdemoHcTpauuu U BTOporo 3akoHoB ['. Menens (3akoHa
Ilopmpem: I". MeHnenb. eIMHOo00pa3usi THOPHUIOB MEPBOTO
Tabnuywvt u cxemol: «IlepBblii K BTOPOM | MIOKOJICHUS], 3aKOH PACIIECTIICHUS
3aKOHBI MeHnemnsa». IPU3HAKOB) U OOBACHSTH UX
Oo6opyaoBanme: MOJIeJb IIUTOJIOTUYECKUE OCHOBBI.

JUTSl JEMOHCTPALIUH 3aKOHOB CocTaBisTh CXeMbl MOHOTUOPHUIHOTO
eaMHO00pa3usi THOPUIOB MEPBOTO CKpEILUBAHUA U PEIIaTh TEHETUYECKUE
MOKOJICHUS ¥ PACIICIICHHS TIPU3HAKOB; | 3aJa4d Ha MOHOTUOPUIHOE

CBETOBOW MUKPOCKOII, MUKpOTIpENapar: | CKPEILUBAHUE

«JIpo3odumnay.

IIpakTuyeckasi padora «3yuenue

pE3yIbTATOB MOHOTHOPHTHOTO

CKpEILUBAHUA Y APO30PUITBD)

12.2 | AHanmsupyroriee 1 AHaNnM3UpYyIolIee CKPEIMBaHNE. PackpeiBats conep:xaHue TEPMUHOB
CKpEILMBaHUE. IIpoMexyTOUHBIN XapaKTep Y TIOHATHN: aHAIM3UPYIOLIEe
Henomnnoe HaclsienoBanusl. Paciennenue CKpELMBaHUE, HEMTOJIHOE
JOMHUHHPOBAHUE MIPU3HAKOB MPU HETIOJTHOM JOMHUHHUPOBAHKE, KOJOMUHUPOBAHHUE.
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JIOMUHHPOBAHUHU.
JdeMoHcTpauuu

TabauIkl U cXeMbl: « AHATU3UPYIOIIEe
CKpenBanue», «Henomnoe
JTOMHAHHUPOBAHUEY

CocCTaBIATh CXEMBbI aHATH3UPYIOIIETO
CKPEIIUBAHUS U PEIIaTh TCHETUUECKUE
3aJa4M Ha aHAIM3HPYIOIIee
CKpEIIUBAHNUE U HETIOIHOE
JOMUHUPOBAHHE

12.3

JurunOpuaHoe
CKpeIBaHKe

JlurubpunHoe ckpemmBanue. TpeTui
3aKOH MeHiens — 3aK0OH HE3aBUCUMOTO
HACJIEOBAaHUS IPU3HAKOB.
[luTtonoruueckue OCHOBEI
JTUTUOPUTHOTO CKPEITBAHUSI.
JeMoHcTpanun

Ilopmpem: I'. Mennens.

Tabauywt u cxemol: «Tpetuil 3aKoH
Menneins».

Oo0opyaoBanme: MOJIEIb

JUTSl AEMOHCTPALIUK 3aKOHA
HE3aBUCHUMOT'0 HACJICIOBAHUS
MIPU3HAKOB; CBETOBOM MUKPOCKOITL;
MuKponpenapar «Jpo3odunay.
IIpakTuyeckast padora

«3yuenue pe3ysbTaToB
JTUTUOPUTHOTO CKPEIUBAHUS

y Ip030hUITBD)

PackpsiBaTh cofepkaHie TEPMUHOB

Y TIOHSITHI: TUTUOPHUIHOE
CKpeliuBanue, GeHOTUTTNYECKUN
paguKai.

OnuceiBaTh OnbITHL I'. Menaens

10 U3yUYEHHUIO HACIIEJOBAHUS

JIBYX Iap MPHU3HAKOB y TOpoxa
IIOCEBHOTO.

[TpuBOIUTH GOPMYIIMPOBKY TPETHETO
3akoHa ['. Menpens (3akoHa
HE3aBUCUMOT'0 HaCJIEJOBAaHUS
PU3HAKOB) U OOBACHSTH €r0
LUTOJIOTHYECKUE OCHOBBI.

[IprMeHsATh MaTEMATUYECKNN

pacyeT ¢ MoMoIIbo (PEHOTUITUYECKOTO
pagvKana 1 METOIA EPEMHOKEHUS
BEPOATHOCTEN BAPUAHTOB PACILEIIICHHS
IPU3HAKOB Y TOTOMKOB MO (DEHOTUITY
Y TEHOTUITY.

CocTaBisTh CXeMbl AUTUOPUIHOTO
CKpEUIMBaHUSA U PEIIaTh TeHETUYECKUE
3aJ1a4¥ Ha TUTUOPUIHOE CKPEIIMBaHUE
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12.4 | CueneHHoE CuemieHHOE HacleI0BaHKE MPU3HAKOB. | PackpbIBaTh cojep:kaHne TEPMUHOB
HacJIEI0OBaHHE Paboter T. Moprana. CieniieHHoe U TTOHSITUM: CIICIIICHHOE HACJICIOBAHUE,
MIPU3HAKOB. HacJIeJOBaHHE T€HOB, HAPYIIICHUE HapYIICHUS CUECIUICHUS T€HOB,
XPpOMOCOMHasI TEOpHS CHETIJICHUS] MEX Ty T€HaMH. KPOCCHUHTOBEp, PEKOMOUHAIIS T€HOB,
HACJICICTBEHHOCTH XPpOMOCOMHasI TEOPUS TEHETUYECKUE KapThl, MOPTaHHU/IA.

HAaCJIEACTBEHHOCTH. [TpuBOIUTE POPMYITUPOBKHU 3aKOHOB
JleMoHCcTpanun MopraHa (3akoHa CLETIIEHHOTO
Ilopmpem: T. Mopras. HACJIEJIOBAHUS TEHOB U 3aKOHA
Tabauywl u cxemsi: «ClienyieHHOE HapYIICHUS CIICTUICHUS MEX Ty TEHAMM )
HaCJIEJOBaHUE MPU3HAKOB U OOBSCHATD UX ITUTOJIOTUUECKHE
y IPO30(QHITBDY. OCHOBBI.
Oob6opynoBanue: MOJIeIb [TepeuncnsiTh OCHOBHBIE MMOJIOKEHUS
JUTSI IEMOHCTPALIMH CHETIIIEHHOTO XPOMOCOMHOU T€OPUU
HACJIEJOBAaHUS IPU3HAKOB. HACJICJICTBEHHOCTH.
Pemate renernueckue 3agaun
Ha CILICTUICHHOE HACJIEIOBAHUE T€HOB
Y HapyIIECHUE CUEIIIICHUS MEXITY
reHaMu
12.5 | I'enetuka nmoma I'enetuka nosa. XpoMOCOMHBIN PackpeiBath conep:xaHue TEPMUHOB

MEXaHU3M OIIPEIEIICHUS T10JIA.
AyTOCOMBI 1 TTOJIOBBIE XPOMOCOMBI.
['omorameTHbIi ¥ reTeporameTHbIN
noJ. I 'eHeTnueckast CTpykTypa
MOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
JdemoHcTpauuu

Tabauysl u cxemvl: «I'eHeTHKa oAy,

Y TIOHATHN: ayTOCOMBI, MIOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN 11011,
reTEPOraMeTHBIN IOJI.

OOBACHATH XpPOMOCOMHBIN MEXaHU3M
OIpENEIICHUS T10J1a y OPTaHU3MOB.
[IpuBOIMTE IpUMEPHI HACIEAOBAHUS
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
CocTaBisATh CXEMBI CKPELIMBAHUS
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«Kapunortun yenosekay, «Kapuotun
npo3o¢uiby, «KapruoTun nTuib

U peIIaTh TCHETUYECKHE 33 1AM
Ha HaCJIeIOBaHHE ITPU3HAKOB,
CIIEIIJIEHHBIX C ITOJIOM.

[TpuBOINUTE MPUMEPHI TCHETUYCCKUX
3aboJieBaHuM U 1e(hEKTOB

Y OPpraHru3mMoOB, CBA3aHHbBIX C ITIOJIOBBIMUA
XpoMoCoOMaMH

12.6

I'enoTnn kak
[IEJIOCTHAS CHCTEMA

['eHOTHN KaK LIETOCTHAS CUCTEMA.
[LneioTponusi — MHOKECTBEHHOE
nercTBue reHa. MHOKECTBEHHBIN
ajutenu3M. B3anmonenicteue
HEAJJICIIbHBIX T€HOB.
KommiieMeHTapHOCTb.

Onucras. [lonumepus.

['eneTndyeckuit KOHTPOJIb

pa3BUTHSI PACTEHUI, ’KUBOTHBIX

U 4eJI0BeKa, a TaKKe (PU3NOIOTHUECKUX
IIPOLIECCOB, ITOBEICHUS U KOTHUTUBHBIX
(byHKITHA.

['eHeTYECKME MEXAHU3MBI
CHMOHOreHe3a, MCXaHU3MBbI
B3aUMOJICUCTBUS «XO35IMH — [TApa3uT»

U «XO3SUH — MUKPOOHOMY.
['eHeT4YeCKME ACIEKTHI KOHTPOJIA

Y U3MEHEHUSI HACTIECICTBEHHOU
uH(GOPMAIIUY B IOKOJICHUSIX KIETOK

Y OPTaHU3MOB.

PackpeiBars conepkanre TEpPMUHOB

Y TIOHSITUIA: MHOKECTBEHHOE JICVICTBUE
reHa (iedoTponus),
KOMIUIEMEHTAPHOCTD, SIIUCTA3,
IIOJIUMEPHUSL.

Onpenensite popMbl B3aUMOJEHCTBUS
AJUIENIbHBIX U HEAJUJIEIbHBIX TEHOB.
[IpuBOIUTE MPUMEPHI IUIEHOTPOITHOTO
JICUCTBUS T€HOB.

Pemath reHeTHUECKUE 3a1aUN

Ha B3aMMOJEHUCTBUE HEAUIEIIbHBIX
TE€HOB
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JdeMoHcTpaumuu
Tabauywl u cxemol: K MHOKECTBECHHBIN
ajienu3mMy; «B3anuMo1eicTBHE TEHOBY»

Htoro yacos o teme 10
13 | Tema «3aK0OHOMEPHOCTH U3MEHYHMBOCTID)

13.1 | IsmeH4HnBOCTH 1 B3anmopelicTBuE T€HOTHIIA U CPEIbI PackpsIBaTh cosiepkaHle TEPMUHOB
pU3HAKOB. Bubl npu popMHUpoBaHUM (peHOTHUIIA. U TIOHSATUIN: U3MEHYUBOCTb,
U3MEHYHUBOCTH N3MeHYnBOCTh IPU3HAKOB. HEHACJIEJICTBEHHAsI ©3BMEHYMBOCTD,

KauecTBeHHBIC 1 KONMMYECTBEHHBIC HaCJIeJICTBEHHAs] N3MEHYHUBOCTb.
npu3HaKkd. Buapl n3MEHYHBOCTH: CpaBHUBaTh HEHACIIEACTBEHHYIO
HEHACJIeICTBEHHAs U3MEHYMBOCTb C HACJICCTBEHHOM.
Y HacJIe/ICTBEHHAS. [TpuBOAUTH MpUMEPHI KAYECTBEHHBIX
JleMoHCTpanum U KOJINYECTBEHHBIX MTPU3HAKOB
Tabauywvl u cxemvl: «Buabl OpraHU3MOB, ITPOSIBICHUM
U3MEHUYHUBOCTIY. y OPTaHHU3MOB HEHACJIEICTBEHHOM
OOopynoBanue: KUBbIE ¥ TepOAPHBIE | ¥ HACIIEICTBEHHON H3MEHYMBOCTH
AK3EMILIAPbl KOMHATHBIX PACTEHUI;

pucyHku (dpoTtorpaduu) ;KkMBOTHBIX

C pa3IMYHBIMUA BUJAMH U3MEHYHBOCTH

13.2 | MoaudukanionHas 2 MoudukanuoHHas U3MEHYUBOCTb. PackpeiBaTh copepkaHie TEPMUHOB
M3MEHYHUBOCTb Pounb cpenbl B popmupoBaHuu U MOHATUI: MOIU(pUKALIMOHHAS,

MOAU(DUKATTUOHHON U3MEHUYUBOCTH.
Hopwma peakuuu nprsHaka.
BapuanmonHslii ps1 1 BapUanioOHHAs
kpuBas (B. Moranucen).

CgoiicTBa MOIU(DUKAITMOHHOM
U3MEHYMBOCTH.

Wi (HEHOTUNHYECKAst, U3BMEHYNBOCTb,
BApHUAHTA, BAPUALIMOHHBIN P,
BapUallMOHHAs KpUBasi, HOpMaA
pEaKLMU MPU3HAKA,

MOAU(UKAITIH.

XapakTepu3oBaTh CBOMCTBA
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JdeMoHcTpaumuu

Tabauywl u cxemol:
«MoaundukamoHHast U3SMEHYUBOCTDHY.
OO6opynoBanme: )XuBbl€ 1 repOapHbIC
AK3EMILISIpbl KOMHATHBIX PACTECHUI;
pucyHkH (oTorpadun) >KMBOTHBIX

C IpuMepaMu MOTU(BUKAITMOHHON
M3MEHUYNBOCTH.

JlaGopaTopHasi padora
«HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAITMIOHHON U3MEHUYUBOCTH.
[TocTpoeHne BapraiMOHHOTO psiaa

Y BApUALIMOHHOM KPUBOW»

MOJAU(PUKAIIMOHHON U3MEHYHUBOCTH.
[Toka3bIBaTh POJIb YCIOBUM BHEIIHEN
Cpenbl B pa3BUTHU MOAU(PUKAIIMOHHON
VU3MEHYUBOCTH Y OPTaHU3MOB.
CrpouTh BapualmoOHHbBIE PSAbI

U TpadUK KpUBOH HOPMBI pEAKITUU
MIPU3HAKOB Y PA3JIMYHBIX OPTAHU3MOB

13.3

I'eHoTHIIMUECKAs
W3MEHYNBOCTE.
KomOnHaTuBHast
M3MEHYMBOCTD

I'enoTunuueckas N3MEHYUBOCTb.
CBoMCTBa TCHOTHUITMYECKOM
W3MEHUYMBOCTU. BUJIbI TeHOTUITHYECKOM
W3MEHYMBOCTH: KOMOMHATHUBHAS,
MYTAI[MOHHAS.

KomOnHaTuBHAst N3MEHYNBOCT.
Mei103 1 TOJ0BOM MPOLIECC — OCHOBA
KOMOHHATUBHON M3MEHYHUBOCTH.
Posbr KOMOMHATHBHON N3MEHYNBOCTH
B CO3JIaHUU TEHETHUECKOTO
pazHooOpa3us B mpejesiax OgHOTO
BHUJIA.

JdemoHcTpauuu

Tabnuywl u cxemol: «KoMOMHATUBHAS

PackpriBaTh cofiep:kaHie TEPMUHOB

Y TIOHSTHI: KOMOMHATUBHAS
W3MEHYUBOCTh, MyTallHOHHAS
U3MEHYUBOCTh, KOMOMHAINH, MyTAIIUH.
XapakTepu3oBaTh CBOMCTBA
T€HOTUITNYECKON N3MEHUYUBOCTH.
OnuceIBaTh MEN03 U MOJOBOU TPOIIECC
KAaK OCHOBY ITPOSIBJICHUS] Y OPTaHU3MOB
KOMOWHATUBHON M3MEHUNBOCTH.
[Toka3pIBaTh Ha KOHKPETHBIX TPUMEpPax
POJIb KOMOMHATUBHON U3MEHYMBOCTHU
B CO3/IaHUU T€HETUYECKOTO
pazHo00pa3usi OPraHu3MOB B Mpeenax
OJIHOT'O BUJIA.

89




®enepanbHas padodas nporpamma | buomorns. 10—11 kmaccel (yriryOJeHHBIH YPOBCHB)

U3MEHUYHMBOCTB», «Meno3y,
«O11010TBOPEHUEN

CpaBHUBATh TEHOTUIIMYECKYIO
U3MEHYMBOCTDH C MOTU(PUKAITUOHHON

134

Mytanmonnas
M3MECHYUBOCTD.
3aKOHOMEPHOCTH
MYyTalMOHHOTO
npoiiecca.
DnureHeTuka

MyTanmoHHas U3MEHUYNBOCTh. Bribl
MyTalWii: T€HHbIE, XPOMOCOMHBIE,
reHoMHbIe. CTIOHTaHHBIE U
WHIYLIMPOBAaHHbBIEC MyTallNU. S 1epHbIe
Y LUTOIJIa3MaTUYECKHE MYTAIUU.
ComaThiecKkue v MoJIOBbIE MyTaIUH.
[IprurHBI BO3HUKHOBEHUS MYyTAIUH.

MYTaFGHBI U UX BIIMAHHC
Ha OpraHu3MBlI. SaKOHOMCpHOCTI/I

MYTAIMOHHOTO Tpouecca. 3aKOH
TOMOJIOTHYECKUX PSATOB

B HACJIEACTBEHHON N3MEHYHNBOCTH
(H.W. BaBunos). Buesaepnas
WU3MEHYHMBOCTh U HACJIEICTBEHHOCTb.
JlemMoHcTpanun

Hlopmpemui: I'. [le @pus,

B. Horanncen, H. 1. BaBuios.
Tabauywl u cxemol: «I'eHeTHUECKHE
3a00JIeBaHMS YeIIOBEKay, « Bubl
MYyTaLm.

Oo0opynoBaHme: )K1UBbIE U TepOapHbIe
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (doTtorpaduu) >KkMBOTHBIX
C pa3JIMYHbIMU BUJAMHU
U3MEHYHUBOCTH.

PackpbIBaTh conep:kaHue TEPMUHOB
Y TIOHSATU: MYTaIluU, XpPOMOCOMHBIE
nepecTpoiiku (abepparun),
MOJINTUION NS, AaHEYTUIOU NS, MYTaHT,
MyTarcHsbl.

[IpuBOAUTH IpUMEPHI MyTaLIUH,
BCTPEYAIOLIUXCSl Y PA3HBIX OPTaHU3MOB.
Knaccudunuposars myTanuu

110 Pa3HbIM OCHOBAHUSIM.

Pa3nuuatek Ha n300paxeHusx (cxemax,
Ta0JIMIIaX) TCHHbIC MYyTAaIlUH,
XPOMOCOMHBIE ITEPECTPONKH PA3ZHBIX
BUJIOB: JICJICLINH, TYIUTUKAIUH,
TPaHCJIOKALMH, THBEPCUH; TCHOMHBIE
MYTalUH.

CpaBHMBaTh MEXAY CO00I MyTalUK
Pa3HbIX BUJIOB.

XapakTepu3oBaTb CBOMCTBA
MYTallMOHHON U3MEHYMBOCTH.
Ha3zbiBaTh nmpuunHbI MyTalni,
BBISIBJISITh UICTOYHUKHU (hAaKTOPOB-
MYTareHOB B OKPY>KaroUIEH cpeie
(KOCBEHHO).

[TpuBOoAUTH GOPMYIIMPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAJIOB
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IIpakTnyeckas padbora
«MyTanun y Apo30(uiisl (Ha TOTOBBIX

Y HACJICICTBEHHON N3MEHUYUBOCTHA
H. 1. BaBuiioBa 1 000CHOBBIBATH €TI0

MUKpOIpenaparax)» 3HAYEHUE JJIs1 IPAKTUKHU CEILCKOTO
XO3SIUCTBA
HToro yacos o Teme 6
14 | Tema «I'eHeTHKA YeJI0BEKA»

14.1 | I'enerunka denoBeka. 3 Kapuotun yenoseka. Mexxaynapoanas | PackpeiBaTh cofepkaHrie TEPMUHOB
MeTtoabl porpaMma McCieJI0BaHus reHoMa U MOHSITUI: CCKBEHUPOBAHUE, KapTa
MEIAIIMHCKOMN YeroBeKa. MeTo bl U3YUYCHHS TCHETUKH | XPOMOCOMBI, IPOOAH/1, HACIEACTBEHHbBIE
TeHETUKU YyeJIoOBeKa: reHeaJOrnIeCKuH, 0oJie3HU (MOHOTEHHBIC, TTOJIUTCHHBIE,

OJIM3HEIOBBIM, ITUTOTCHESTUYCCKUH,
MOMYJIAIIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYCCKUIA.
CoBpeMEHHOE ONpeIeIICHUE TeHOTHTIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UMCIIE

¢ nomoneto [T11[P-ananusza.
Hacnencrsennsie 3a001eBanus
YyesoBeKa. [ eHHbIe 1 XPOMOCOMHBIE
0oJj1e3HH yenoBeka. bone3snun

C HACJICJCTBECHHOM
MPEaPacoOKEHHOCThIO. 3HAaUCHUE
MEJIMIIMHCKON I'eHETUKH

B MPEIOTBPAIICHUH U JICUCHUU
FeHETHYECKUX 3a00JICBaHMI YeJIOBEKa.
Meauko-reHeTHYeCcKoe
KOHCYJIbTHpOBaHKe. CTBOJIOBBIC

TE€HHBIE, XPOMOCOMHBIE), MEIUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHUE,
JIOPOJI0Bast AMarHOCTUKA, aMHUOLICHTES.
[lepeunciaTh 0COOEHHOCTH U3YUEHUS
TE€HETHKH YEJI0BEKA U METOIbI
MEIMIMHCKON T€HETUKH.
XapakTepu30BaTh METOAbI U3yUYCHUS
TCHETUKH YeJioBeKa (TeHeaJOru4eCcKuii,
ONMM3HEIOBBIN, ITIUTOTCHESTHYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKUM,
NOMYJISILUOHHO-CTATUCTUYECKUH ).
OnuceIBaTh LIENH, 33]1a4U

U JOCTH>KEHUSI MEKTyHAPOIHOU
nporpaMmbl «I'€HOM 4eIOBEKay.
Paznuuatek Ha 1300paxeHusx (cxemax,
Ta0JIHIIaX ) KapThl XPOMOCOM
(reHeTnueckue, PU3NUECKUE,
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KJIeTKH. [[oHATHE «TEHETUYECKOTO
rpy3a». DTUYECKHUE aCIIEKThI
MCCIIeIOBaHM B 001acTH
peaaKTUPOBaHUA FEHOMA U CTBOJIOBBIX
KJIETOK.

['enernueckre GakTOpbI MOBBIICHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3HUECKOMY U XUMHUYECKOMY
3arpsiI3HEHUIO OKPYKAIOLIEH Cpeibl.
I'enernueckas MpeapacnoioKEHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.
JeMoHcTpanun

Tabnuywvr u cxemor: «Kapuotun
YesoBekay, «MeToabl U3yueHus
TEHETHKH YEJIOBEKa», «I eHeTnyeckue
3a0071€BaHUS YEIIOBEKAY.
IIpakTuyeckasi padbora
«CocTaBleHUE U aHAIU3 POJIOCIOBHOW»

CHUKBEHCOBBIE).

OnuceIBaTh METO/IbI COBPEMEHHOTO
ONpEe/CIICHUsI TCHOTUIA OpraHu3Ma;
MOJITHOTEHOMHOE CEKBEHUPOBAaHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ momoipto [11[P-ananu3a.
XapakTepu30oBaTh HACIEICTBEHHbIC
3a00JIeBaHMs YEI0BEKa 1 3a00/IcBaHUS
C HACJIEACTBECHHOM
MIPEAPaCIONOKEHHOCTHIO.
CpaBHUBaTh T€HHBIE, XPOMOCOMHBIE
00J1e3HM YeJIOBEKA 1 O0JIE3HU

C HaCJICJICTBEHHOM
MIPEAPaCIOIOKEHHOCTHIO.
VYcraHnaBauBaTh B3aUMOCBSI3b MEXKTY
HACJIeICTBEHHBIMHU 3a00JI€BaHUSIMU

YEJI0BEKAa U UX T€HETUUYECKOM OCHOBOM.

OO0O0CHOBBIBATh 3HAYECHUE MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS
B MPEIOTBPAILCHUH U JICYCHUU
HACJICICTBEHHBIX 3a001¢BaHUN
yeloBeKa

HToro yacos 1o TemMe 3
15 | Tema «Cesiekuusi OpraHu3MoB»
15.1 | OcHOBHBIE ITOHATHS 1 JlomecTukanuys v CENneKIus. PackpeiBath comep:kaHue OCHOBHBIX
CEJICKITNH 3apoxaCHUE CEJICKITUN TTOHSTUN: CEJICKIIUS, TOMSCTHKAIIHS,

1 JOMECTHUKAIIMHU. YUeHHEe

IMPUMHUTHUBHAA CCIICKIMA,
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H.W. BaBusosa o LlenTpax
IIPOUCXOXKICHUS U MHOTO00pa3ust
KYJIbTYPHBIX pacTeHuil. PoJib cenexkuun
B CO3/IaHUU COPTOB PACTEHUHN U IOPOL
AKUBOTHBIX. COpT, MOPOJA, IITAMM.

3aKOH TOMOJIOTUYECKUX PSIJIOB
B HACJIEJICTBEHHON U3MEHUYNBOCTH

H.W. BaBuiosa, ero 3HayeHue

JUTS CEJIEKITMOHHOM PabOTHI.
JdemoHcTpauuu

Ilopmpemuwi: H. 1. BaBuios,

N. B. Muuypum, I'. JI. Kaprieuenko,
I1. I1. JIykbsinenko, b. JI. Actaypos.
Tabauywl u cxemwlr: «LleHTpBI
IPOUCXOKICHUS U MHOTO00Opa3ust
KYJBTYPHBIX PACTECHUI», «3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJIEICTBEHHON U3MEHYMUBOCTI.
JlaGopaTopHas padora
«M3ydyenune copToB KyIbTypPHBIX
PACTEHMI U OPOJ JOMAIITHUX
YKUBOTHBIX)»

KOMOWHATHBHAS CENIEKLIUs, COPT,
nopoJja, ITaMm.

[lepeuncnaTh OCHOBHBIE 3TaIbI
pa3BUTHUSI CEIEKIINU KaK Mpolecca

U HayKH.

XapakTepuszoBaTh COACPKAHUE
yuenus H. U. BaBunosa

o LlenTpax mpoucxoxaeHus

¥ MHOT00Opa3usi KyJbTypPHBIX
pacTeHuil.

ITokasbiBaTh LIeHTpBI MPOMCXOXKACHUS
¥ MHOT000pa3us KyJIbTypHBIX
pactenuii u L{eHTpbl JoMecTUKau
JIOMAIIIHUX >KUBOTHBIX Ha KapTe
MUpa, CBSI3bIBATh UX MECTOIOJI0KECHUE
C 0YaramMu BO3SHUKHOBEHHSI IPEBHEUIIINX
UBUJIN3AIIN .

CpaBHUBATh COPT, MOPOY, IIITAMM

C BUJIAMU-POUYAMHU.

OO00CHOBBIBATh 3HAUCHUE 3aKOHA
TOMOJIOTUYECKUX PSIJIOB

B HACJICJICTBEHHON N3MEHUYHUBOCTH

H. 1. BaBunoBa 1t ceneKIIMOHHOM
paboTHI.

OnuceIBaTh MEPCIEKTUBDI
JIOMECTHKAIIUH B CO3JaHNE HOBBIX
COPTOB KYJIbTYPHBIX PACTCHUH, TOPOJT
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JOMAIIHUX )XUBOTHBIX U IITAMMOB
MUKPOOPTaHU3MOB

15.2

MeTtoabl
CEJICKIIMOHHOM
pabothl. CoxpaHeHue,
U3YUYCHHE

1 MCTIOJIb30BAHUE
TeHETHYECKUX

pecypcoB

Mertoabl celneKIUOHHON padoTHI.
HckyccTBeHHBI 0TOOP: MacCOBBIN

Y UHJWBUIYaJIbHBIN. DTarbl
KOMOHHAITMOHHOM CEJICKITUH.
HcnbiTanne npons3BoauTeNeH

10 TOTOMCTBY. OTOOP IO TEHOTUITY

C TOMOIIIBIO OLIEHKHU (heHOTHA
ITOTOMCTBA U OTOOP I10 TEHOTHUITY

¢ nomouipto ananuza JJHK.
HcKycCTBEHHBIN MyTareHes Kak METO/]
CEJICKIIMOHHOM paboThI.
PagnanioHHBIN 1 XUMHYECKUHU
MyTareHe3 Kak UICTOYHUK MyTallui

y KyJbTYPHBIX (POpPM OpraHu3MOB.
Hcnonbs3oBaHre reHOMHOTO
peIaKTUPOBAHUS U METOJIOB
pekoMmOuHanTHBIX JIHK 11 momydaerus
HCXOJHOT'O MaTepualia Jis CEICKIIUU.
[Tonmy4yeHue noONMUIIOUIOB.
BuytpuBugoBas ruGpuauzaiusi.
bim3kopocTBEHHOE CKpENTMBaHKE,
niu uHOpuauHT. HepoacteenHoe
CKpeIllUBaHWe, WU ayTOPUJIUHT.
I'eTepo3uc u ero npuyYMHSL.
Hcnosnp3oBanue rereposuca

PackpbiBaTh conep:kaHne TEPMUHOB

U TIOHSTHI: UCKYCCTBEHHBII 0TOOp,
IIPOU3BOJIUTEIIH, IKCTEPBED,
OJIM3KOPOACTBEHHOE CKPEIINBAHUE,
WJIA UHOPUJMHT, HEPOJACTBEHHOE
CKpEIMBAHNE, WIH Ay TOPUINHT, YU CTas
JUHUS, TeTepo3uc (THOpUaHas CUIIa),
T€HOMHOE PEIAKTUPOBAHMUE,
UCKYCCTBEHHBI MyTareHes, pakTopbl-
MYTAareHsl, MOJUIUION/BI, OTAAJICHHAS
rudpuan3aiys, CECKBeHUpOBaHHE.
XapakTepHu30BaTh OCHOBHBIE METO/IbI
CEJIEKLINN PACTEHUH U JKUBOTHBIX:
UCKYCCTBEHHBIN OTOOD

U THOPHUIU3ALIHIO.

CpaBHMBATh MaCCOBBIN HCKYCCTBEHHBIN
0TOOp C UHAUBUAYAIbHBIM, TOKA3bIBATh
UX 3HAYEHUE NS CEJIEKINN
KYJbTYPHBIX PACTEHUI U TOMAITHUX
KUBOTHBIX.

[IpuBOINUTH KOHKPETHBIE IPUMEPHI
OTJIaJICHHOM TMOPHUIN3alNU B CEJICKIINU.
OnuceiBats onbIT [, /. Kaprieuenko

10 TIPEOJIOJICHUIO OECTUIONMS
MEXBUJIOBBIX THOPUIOB.
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B cenekuuu. OtnaieHHas
rubpuauzanus. [Ipeogonenue
OecIuToIus MEKBHIOBBIX THOPUIOB.
JlocTkeHus CEeNEKIMU PACTEHUN U
KUBOTHBIX.

CoxpaHeHHe U U3y4eHUE T€HETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTCHUMN U UX
JTUKUX POANYCH I CO31aHUSI HOBBIX
COpPTOB M THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJBTYP.
JdemoHcTpauuu

llopmpemuwi: H. N1. BaBuios,

N. B. Muuypumn, I'. 1. Kapneuenxo,
H. Bopnoyr, /I. K. benses.

Tabnuywl u cxemvt: «KMeTOIBI
cenekumny, «OtTnaneHHas
rudpuamzamusy», «MyrareHesy.
JlabopaTopHasi padora

«3ydeHre MEeTOI0B CEJICKIIUU
pacTeHuin»

IIpakTuyeckasi padbora

«IIpuBuBKa pacTeHU».

Jrckypcust «OCHOBHBIE METOIbI

Y IOCTH>KEHUSI CEJIEKIIUU PACTCHUHN

Y KUBOTHBIX (Ha CEJICKIIUOHHYIO
CTaHIUIO, IUIEMEHHYIO depMmy,
COPTOUCTIBITATENIbHBIA YYaCTOK,

Pa3nuuatek Ha n300paxkeHusx (cxemax,
Ta0IUIAax) Yy OTACIbHBIX
MIPEACTABUTENEN KOHKPETHOTO COpPTa
Y TIOPO/IbI XO35IUCTBEHHO IIEHHBIE
MPU3HAKU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu3oBaTh POJIb CEJICKIIUN

B 00ecrieueHnH PO 10BOJILCTBEHHOMN
0€30MaCHOCTU YEJI0BEYECTRA.
[IpuBOANTH KOHKPETHBIE TPUMEPHI
JOCTH>KEHUM CEJIEKIIUU KYIbTYPHBIX
pacTeHuM U JTOMaITHUX >KUBOTHBIX
B Poccun

95




®enepanbHas padodas nporpamma | buomorns. 10—11 kmaccel (yriryOJeHHBIH YPOBCHB)

B TEIUIMYHOE XO35HUCTBO,
B JJaOOPaTOPHIO arpOyHUBEPCUTETA
WIM HAYYHOTO IICHTPA)»

Htoro yacos mmo teme 4
16 | Tema «bHOTEXHOJIOIUS M CHHTETHYECKAS OHOJIOT U
16.1 | Buorexnonorus Kax 1 OOBEKTHI, UCTIOIB3YEMbIC PackpriBaTh cofiepkaHie TEPMUHOB
HayKa U OTpacib B OMOTEXHOJIOTHH, — KJIETOYHBIE Y TIOHSATHI: OMOTEXHOJIOTHS,
IIPOU3BOCTBA Y TKQHEBBIE KYJbTYPHI, TpaguIIMOHHAss OMOTEXHOJIOTHS,

MHUKPOOPIraHU3MBbI, UX XdPAKTCPUCTHUKA.

TpanuuuoHHass OMOTEXHOJIOTHS:
xJieOoIeueHue, MoJTydeHUE
KHCJIOMOJIOUYHBIX ITPOJIYKTOB,
BUHOJIENIHNE. MUKPOOMOIOTrHYEeCKUI
cunTe3. OOBEKTHI
MUKPOOHOJIOTUYECKUX TEXHOJIOTHM.
[Tpou3BocTBO O€TKa, AMUHOKHUCIIOT
Y BUTAMUHOB.

JdemoHcTpauuu

Tabnuywol u cxemol. «Vcroap3oBanue
MHUKPOOPTaHWU3MOB B TPOMBIIIIICHHOM
IIPOU3BOCTBEY.

Jlaboparopnasi paGora

«M3yuenue 00bEKTOB
OMOTEXHOJIOTHUI.

IIpakTHyeckas padora
«lTomydyeHrie MOJTOYHOKHUCIIBIX
MIPOTYKTOBY.

MUKPOOHOJIOTUIECKHUMA CHHTE3,
MUKPOOHOJIOTHYECKAsT TEXHOIOTHSI.
[TepeuncisaTs HampaBICHUS
OMOTEXHOJIOTHH; IISIIH 1 3a1a4H,
CTOSIIIHE TIepe]] OMOTEXHOIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
UCIIOJIb3YEeMbI€ B OMOTEXHOJIOTUH, —
KJICTOYHBIC M TKAHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHEIE METO/IBI
TPaIUITMOHHON OMOTEXHOJIOTUH

U JIOCTHKEHUS MUKPOOHOJIOTHUECKOM
TEXHOJIOTUH.

OOO0OCHOBEIBAaThL 3HAYEHUE
OMOTEXHOJIOT U

JUIA CEJIbCKOXO03AHUCTBEHHOTO
TIPOM3BO/ICTBA
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Ikckypeus «buorexHonorus —
BaKHEHII1as POU3BOAUTENbHAS CHJIa

COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE
IIPOM3BO/ICTBO)»

16.2 | OcHOBHBIE Co3ganue TEXHOIOTHI PackpriBaTh cofiepkaHrie TEPMUHOB
HaIpaBJICHUS 1 MTHCTPYMCHTOB IICJICHAIIPABIICHHOTO Y MIOHATHI: KJIETOYHAsI UHKEHEPUS,
CUHTETUYECKOMN M3MCHCHUS U KOHCTPYHUPOBaHUS KJIETOYHAsI TEXHOJIOTHSI, METO/T
ounonoruu FCHOMOB C ILCJIBIO ITOJTYYCHUA KYJBTYPBI KJIIETOK U TKAHEM,

OpPraHU3MOB U UX KOMIIOHEHTOB,
COJZIEPIKAILUX HE BCTPEUYAIOIINECS

B IIpUpOJIe OUOCUHTETUYECKUE TTYTH.
Kiterounas naxenepus. Mertonbl
KYJIBTYPBI KJIETOK Y TKAHEW pacTeHUN U
#UBOTHBIX. Kpnobanku. ComaTuueckast
ruOpuan3aIys 1 CoOMaTHYeCKun
sMOpuorenes. Mcnonp3oBanue
rarsouioB B CEJIEKIUU PACTCHUMN.
HckyccTBEHHOE OIIIONOTBOPEHHUE.
PexoHCcTpyKIIHS SMLIEKIETOK U
KJIOHUPOBAHME )KUBOTHBIX. MeTox
TPAHCIUIAHTALMH SAEP KIETOK.
JlemMoHcTpanun

Tabauywl u cxemsi: «Knerounas
VUHXEHEPUS»

TOTUIOTEHTHOCTb, IUIFOPUIIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIBHOE
Pa3MHOXKEHUE PACTEHU, COMaTHYECKas
ruOpuAn3aIysl, rarion ibl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U MTOJUKIOHAIbHBIE
aAHTHUTENA, METOJT TPAHCIUIAHTALIUU SI/IED,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIE
HANPABJICHUSI CAHTETUYECKOM
OHONOTHH.

OnuceIBaTh Ha KOHKPETHBIX ITPUMEPAX
METO/Ibl KJIETOUHON MH)KEHEPUHU.
[IpuBOAUTH IPUMEPHI UCIOJIB30BAHUS
MOHOKJIOHAJIbHBIX U MOJIMKJIOHATBHBIX
AHTUTEN B MEIMIIMHE.

OueHnBaTh 3HAYEHUE CUHTETHYECKON
OMOJIOTUU JIJISl CEJTbCKOTO X035UCTBA

U MEIUUHBI
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16.3

XpomMocoMHast
Y TEHHAsl UH)XCHEPHS

XpOMOCOMHAas ¥ T€HHAsi THKECHEPUSL.
HckycCcTBEHHBIM CUHTE3 I'€HA U
KOHCTPYHPOBAaHNUE PEKOMOWHAHTHBIX
JAHK. JocTrkeHus U NEPCIEeKTHUBBI
XPOMOCOMHOU Y TEHHON NHKEHEPHH.
DKOJOTUYECKUE U ITUUECKHUE
po0JIeMbl TEHHON WHKEHEPHHU.
JdeMoHcTpauuu

Tabnuywl u cxemwi: «I'eHHas
WHKCHEPUS

PackpsiBaTh coepkaHie TEPMUHOB
¥ TIOHSTUI: TeHHAsI WHXCHEPUS,
PECTPUKIIMOHHBIC SHIOHYKIICA3hI
(pecTpUKTa3bl), TUIKUE KOHIHI,
TUTa3MUTBI, PECTPHUKITUSA,
JUTUPOBaHKE, TpaHC(HOpMaIIHS,
CKPUHHHT, TPAHCTCHHBIC
(reHeTHYECKH MOU(UIIMPOBAHHBIC)
OpTaHU3MBI.

OnuceIBaThL METOAEI
PENPOLYKTUBHOIO M TEPATIEBTUUECKOTO

KJIOHUPOBAHMUSI, KJIETOUHBIC T
€XHOJIOTUU U CIIOCOOBI T€HETUYECKOMN
WHXEHEPUHU.

XapakTepu3oBaTh JOCTUKEHUS T€HHOM
WHXEHEPUHU.

OneHuBaTh SKOJIOTUYECKHE

U ATHYECKHE MPOOIIeMbI
KJIOHUPOBAHUS U CO3JIAHUS
TPAHCTEHHBIX OPTaHU3MOB,
MEPCIEKTHUBBI PA3BUTHUS
XPOMOCOMHOW U TEHHOU

WHXCHEPUHU

16.4

MeaunuHckue
OMOTEXHOJIOTUU

MeaunaCcKue OMOTEXHOIOT M.

PackpeiBats conepxanue

TEPMUHOB U ITOHATUI: METULIMHCKAS
OMOTEXHOJIOTHS, METa00JIOMHBIT
aHaJn3, TCHOLCHTPUYECKUN aHAIIN3,
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NIEPCOHAIM3UPOBAHHASA MEIULIMHA,
pereHepaTuBHas MEIULIMHA.

XapaKTepI/ISOBaTL MCTOAbI
MeTa00JIOMHOIO 1 TCHOLCHTPHUYICCKOT'O

aHaJM3a; UCIOJIb30BaHUE CTBOJIOBBIX
kieToK; [ II{P-nnarnocTuky; TapreTHyro

Teparuio paxka
HToro yacoB 1o Teme 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME

99




®enepanbHas padodas nporpamma | buomorns. 10—11 kmaccel (yriryOJeHHBIH YPOBCHB)

11 KJIACC

HanmenoBanue
KomunuectBo
paszeiioB U TEM aco [IporpamMmMHOe conep:kaHue
4acoB
y4e0HOro npeameTa

OCHOBHBIE BUJIbI ICATEIHHOCTH
00yJaromuxcs

Tema «3apoxkaenue u pa3BuTHE IBOJIOIHOHHBIX MPeACTABIECHHA B 0M0JI0TUH

»

OBOTIOMOHHAA 1 OBomounoHHas reopus Y. lapBuna.
teopus Y. JlapBuna [Ipeamnochbuiki BOSHUKHOBEHHUS
napBuHu3Ma. JKU3Hb U HAy4HAast
nesrenpHocTh Y. /lapBuHa.
JleMoOHCTpaLun

Ilopmpemui: Apuctorensb, K. JIunuei,
K. b. Jlamapxk, 2. XK. Cent-Unep,

K. KroBbe, Y. /lapBuH.

Tabauywl u cxemor.: «CucTeMa KUBOU
npupozsl (o K. JIunuero)»,
«JlecTHUIIA )KUBBIX CYLIECTB

(mo Jlamapky)», «MexaHu3m
dhopmupoBaHUS MPUCTIOCOOTCHUN

Y PAaCTEHUH U )KUBOTHBIX

(o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapBunay,
«Haxonxu Y. JTapBunHan

PackpbIBaTh cofepKaHue TEPMUHOB

Y TIOHSATHUM: KpEealluOHU3M, BU/I,
CUCTeMaTHKa, OMHapHasi HOMEHKJIATypa,
HMCKYCCTBEHHAsl CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HUCTOPUYECKUI METO/I, TapBUHU3M.
XapakTepu30BaTh B3IJIs]IbI
Apucrorens, Omnenokia, Jlykpemus
Kapa, /1. Pes Ha pa3zButHe ;k1UBOM
MPUPOIBI.

OuenuBath Bk K. JInnues

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3IJISIIBI HA BUT

u spoJirormio K. JImnanes, XK. b.
Jlamapka u Y. [{apBuHna.

Kputnuecku onieHnBaTh
KpEalMOHUCTCKUE B3IJISA/IbI HA )KUBYIO
IPUPOLY.

[TepeyuncnsaTh KyIbTYpHO-UCTOPUIECKUE
1 €CTECTBEHHO-HAYYHbBIC MPENOCHUIKN
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MOSIBJICHUS YBOJIIOIIMOHHON TEOPUH

Y. JlapBuHa.

OnuceIBaTh poJib UCTOPUIECKOTO
METO/1a.

W3narath CyuiHoCTb 9BOJIIOIIMOHHOM
teopun Y. [lapBuHa.

HazpiBaTh 0OcHOBHBIE (pakThl Onorpadun
Y. JlapBrHa 1 3TaIbl CO3AaHUSI UM
ABOJIFOLIMOHHOMN TEOPUU

1.2

JIBMKYIIIME CUITBI
SBOJIIOIIUN BUI0B
no Y. JlapBuny

JIBUKyIIIMe CUITBI HBOJIIOLIUY BUJIOB
no Y. JlapBuHy (BbICOKas
WHTCHCUBHOCTDH Pa3MHOXKCHHSI
OpraHU3MOB, HACJIEJICTBEHHAS
M3MEHYUBOCTh, 0OpHOa

3a CyILIECTBOBAHUE, €CTECTBEHHBIH
1 UCKYCCTBEHHBIH O0TOOD).
JleMoOHCTpaLun

Ilopmpem: Y. [lapBuH.

Tabauywl u cxemol: «Popmbl OOPHOBI
3a cyiecTBoBaHue», «I[lopoab
ronyoeii», « MHOrooopasue
KyJbTYPHBIX (DOpPM KaItyCThD»,
«ITopoibl JOMAIITHUX KUBOTHBIXY,
«Cxema 00pa3oBaHMs HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema
COOTHOIICHHSI IBUKYIITUX CHIT
HBOJIFOLIUIDY

PackprIBaTh coepkaHre TEPMHUHOB

Y TIOHSTHUM: HACJICICTBEHHOCTb,
W3MEHUYHBOCTH, HICKYCCTBEHHBIN OTOOD,
O0opb0a 3a CylecTBOBaHHUE,
€CTECTBEHHBII 0TOOD.

N3naraTe CynHOCTh yYCHHS

Y. JTapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu30BaTh ABMKYIIUE CHJIBI
ABOJIFOLIUM BUJIOB MO J[apBuUHY.
[TpuMeHSTh 3HAHUS O ABMIKYIIUX CHUIaX
ABOJIIONMH BUJIOB 110 JlapBUHY

JU1s1 OOBSICHEHUSI MHOTOOOpa3usi BUJIOB,
MOPOJ JOMAIITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX paCTEHUH
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1.3 | ®opmupoBanue 1 OdopmiieHrE CUHTETHYECKON TEOPUH PackpbIBaTh cofepKaHue TEPMUHOB
CUHTETUYECKON spomonuu (CTD). HelitpanbHas Y MIOHATUN: TAPBUHU3M, MyTalllH,
TEOPUH IBOJIFOLIUN Teopus 3BoJrolnH. CoBpeMeHHast MYTalMOHHBINA TPOLIECC.

HBOJIFOLIMOHHAsS] OMOJIOTHS. OOBACHATD NPUYUHBI KPU3HKCA
3Ha4YeHHE HBOIIOLIMOHHON TEOPHUH JapBUHU3MA.
B (D OPMHUPOBAHUH €CTECTBEHHO- OO0CHOBBIBATH 3aKOHOMEPHOCTH
Hay4YHOU KapTUHBI MUpA. TpaHcpopMalu JapBUHU3MA
JleMOHCTpanun B CUHTETUYECKYIO TEOPHUIO IBOITIOLUH
Ilopmpemuwi: C. C. YeTBEpHUKOB, (CTD).
1. U. Umansraysen, [l. Xouneix, Nznarats ocHOBHBIE ITOJI0KeHMs CTD.
H. K. benses. OuenuBatsb Bkiazn I'. Jle @pusa,
Tabauywl u cxemwvl: «OCHOBHbBIE C. C. YeTBepuKoBa,
IIOJIOXKEHUSI CHHTETUYECKON TEOPUU . U. llImansraysena, /1. K. bensieBa
IBOJIFOLIAN B (hopmupoanue CTD.
OnenuBars 3Hauenue CTO
B (hOPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOI KapTUHBI MUPA
Htoro yacos no teme 4
2 | Tema «KMUKpPOIBOJIIOLMSA U €€ Pe3yJbTAThI»

2.1 | Drambl 3 [TonynsAnus Kak 3JIeMEeHTapHast PackpbIBaTh cofep:KaHue TEPMUHOB
HBOJIFOLIMOHHOTO eauHuna 3BoIoIU. COBpEMEHHBIE Y TIOHSATHI: MUKPO3BOJIIOLIUS,
mporecca: METO/Ibl OLICHKH T€HETHYECKOTO MaKpO3BOJIOIUS, MYTALIUH, IO IS,
MUKPO3BOJIOLIUS pa3Ho00pasusi U CTPYKTYPhI KOMOWHAIIUY T€HOB, TeHO(POH]I,

Y MAKPOIBOJIFOLUS. nonyisiuil. i3aMenenue renogonia AJIEMEHTAPHOE YBOJIIOLIMOHHOE SIBJICHHE.
[Tonynsius — MOMYJISIIIUY KaK AJIEMEHTapHOE XapakTepu3oBaTh MUKPOIBOJIIOINIO KaK
AIIEMEHTapHAast ABOJIIOLIMOHHOE SIBJIEHUE. 3aKOH ATaN MOSIBJICHUS MPUCTIOCOOTEHUIN
€AMHULA SBOIIOLNN reHeTudeckoro paHoBecus J{. Xapau, | u BumooOpazoBaHusl.
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B. Baiin6epra.

JdemMoHcTpauuu

Tabauyvt u cxemvi: «MyTarmoHHas
W3MEHUYUBOCTHY, «[lomyisinuonnas
CTPYKTYypa BuJa», «CxeMa nposBICHUS
3aKkoHa Xapau—BaitnOepray.
JlabopaTopHasi padora

«BbIsIBJICHME U3BMEHUHUBOCTH Y 0cO0EH
OJIHOTO BUIA»

XapakTepu3oBaTh MOMYJISAIUIO KaK
AJIIEMEHTAPHYIO €UHUILY SBOIIOLIUH.
[lepeuncnaTs NpU3HAKU UACATBHON
MOMYJISIIUUA U OOBIACHSITH YCIOBUS
BBINOJIHEHUA 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsTh UMEIoIIUECs 3HAaHUS

1151 OOBSICHEHUS IPUYUH U3MEHYUBOCTH
y oco0eil 0JJHOTO BUAA

2.2

DneMeHTapHbIe
(bakTOpbI SBOTIOIUN

OnemeHTapHbIe (PaKTOPHI (IBUKYIIHE
CHWJIBI) 3BOJIFOIIMH. MyTaIllmOHHBIN
nporiecc. KoMmOuHaTuBHas
U3MEHYHUBOCTD. [lpeiid reHos —
CIIy4aliHbIC HEHAIIPABICHHBIE
WU3MEHEHHUS 4aCTOT AJUIENeN

B nonyJsinusix. DPGeKT OCHOBATENS.
Murpanyu. U30a41mu4s nomyJsisiyi:
reorpaduueckas (mpocTpaHCTBEHHA),
Oounonornyeckas (penpoyKTUBHAS).
JleMoHCTpanun

Hopmpemuwi: C. C. UeTBEpUKOB,

D. Maiip.

Tabauywl u cxemvi: «JIBUKyIINE CUITBI
HBOJIIOIUNY, « IKOJIOTHUECKas
W30JIALMS TONYJIALUN CEBAHCKON
dbopenny, «I'eorpaduueckast U30IAUSA
JIMCTBEHHUIIBI CHOMPCKOM

PackpeiBaTh conepkaHne TEPMUHOB

Y TIOHSATHN: MYTAIlMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MONYJISIITUOHHBIE BOJIHBI, Ipeii( TeHOB,
MUTPALIH, U30JIALIMS, Teorpaduueckas
(mpocTpaHCTBEHHAs ) U30JISIIHS,
ounonornyeckas (penpoyKTUBHAS)
u3ossius, 3hpext ocHoBaTenst, P exT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu3oBaTh JIEMEHTAPHBIC
(bakTophI (ABMKYIIHUE CUITBI) SBOJTIOLIHH.
OuenuBatb Bkaag C. C. UeTBepukona,
9. Maiipa B pa3zBuTHE 3BOJIIOLIMOHHOTO
YUCHHUSI.

OOBICHATH TPUYUHBI HEHATIPABJICHHOTO
JNEVCTBUA JIEMEHTAPHBIX
ABOJIIOIMOHHBIX (DAKTOPOB.

[TpuMeHsTh UMEIOIIHNECS 3HAHUS
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H JIMCTBCHHUIIBI ,Z[aprKOfI)),

((HOHYJBIHI/IOHHBIC BOJIHBI YUCJICHHOCTHU

XUIIHHUKOB U JXCPTB»

O IBMKYIIUX CUJIaX 3BOJIOIUU
11 OOBSICHEHUS IPUYUH pa3HOOOpa3us
reHo(oH/1a MOMyYJISIUNA OJHOTO BUIA

2.3

EctecTBennsbIit
oTbop —
HAIPABJISFOLINI
(dhakTop IBOIIOIUN

EcrectBennsbIit 0TOOP —
HATPABJIIOMINN (PaKTOP IBOJIOIUH.
@DopMBbI €CTECTBEHHOTO 0TOOpa:
JBIDKYIIWN, CTAOUITU3UPYIOIINH,
pa3phIBaOIIUi (IU3PYNTUBHBIN).
[TonoBoit oT60p. Bo3HUKHOBEHKE

1 DBOJIIOIHS COLIUATIEHOTO MIOBEICHUS
YKUBOTHBIX.

JleMoOHCTpaL U1

Tabauywl u cxemor: «Cxema JCHCTBUS
€CTEeCTBEHHOTO 0TOOpay», «DopMbl
OOpBOBI 3a CYIIIECTBOBAHUEY,
«MHaycTpuanbHbIA METAHU3M,
«OKuBBIE HCKOTIAEMBIEY

PackpriBaTh copiepkaHue TEPMUHOB

Y TIOHSATHUM: €CTECTBEHHBIN 0TOOD,
ABWOKYIIHHM 0TOOD, CTAa0MIN3UPYIOIINUNA
0TOOP, pa3phIBAIOIINK 0TOOP, MOJTOBOM
oTOop.

XapakTepu3oBaTh €CTECTBEHHBIA OTOOD
KaK ABMKYIIYIO M HAIPABJISIONIYIO CUITY
ABOJIIOLINH, €T0 (DOPMBI.

Paznmuuate (opmMbl €CTECTBEHHOTO
0TOOpa B MOMYJISIIUSX, IPUBOUTH
MPUMEPHI ICUCTBUS B TOMYJIALIUSAX
¢dbopM ecTecTBEHHOT0 0TOOpA.
OOBICHATH MPEITOCHITKA

JUTS IEUCTBUS JBUKYIIECHT

1 cTabum3upyroieit popm
€CTECTBEHHOTO 0TOOpA.

CpaBuuBath (POpPMBI €CTECTBEHHOTO
oT0OO0pa, JIeNaTh BBIBOJBI HA OCHOBE
CpaBHEHHSI.

[IpuMeHATHh UMEIOIINECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

1Sl OOBSICHEHUS TTPOLIECCOB,
MPOUCXOAIINX B TOMYJISIIIUSAX BUIOB
OpraHU3MOB
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2.4

[Ipucnoco6eHHOCTh
OpraHU3MOB KakK
pe3yJibTaT
MHUKPO3BOJIIOIUU

[Tpucrnoco61eHHOCTh OPraHU3MOB KakK
pe3yabTaT MUKPOIBOJIOLIHUH.
Bo3HuKHOBEHME TPUCTIOCOOICHHIA

y opranuzmMoB. ApoMop¢o3bl

u uanoananrtanuu. [pumepst
MPUCIIOCOOJICHUI Y OPTaHU3MOB:
Mopdonoruueckue, GpU3n0IOTUYECKHUE,
OMOXUMUYECKHE, TIOBSICHICCKHUE.
OTHOCUTEIBHOCTH IPUCTIOCOOIEHHOCTH
OpPraHHU3MOB.

JleMoOHCTpaLun

Tabauywl u cxemvi:
«IToxkpoBUTENBECTBEHHASA OKPACKA
YKUBOTHBIX», «IIpemymnpexnaronias
OKpAacKa KUBOTHBIX),
«DU3MOIOTUYECKUE aIalTALII,
«[IprcnocobeHHOCTh OPraHu3MOB U
€€ OTHOCUTEIBHOCTDY.
Oo6opynoBanme: repOapuu pacTEHUI;
KOJUIEKIIMM HACEKOMBIX; UyUesia THL] U
3BEPEN C MPUMEPAMHU PA3JIMYHBIX
MPUCTIOCOOTICHUIA.

JlabopaTopHasi paborta
«[IpucnocobneHunst OpraHu3MoB U UX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.
JlaGopaTopHas padora

«M3yuenue apomopdo30B u

PackprbiBaTh coeprkanne TepMUHA
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
(amarrranmst), apomopdo3,
UMOA AN Talysl.

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
MIPUCIIOCOOJIEHUI OPraHU3MOB
(Mopdornornueckue, GU3NOIOTHUUECKUE,
OMOXUMHUYECKHE, TTOBEICHYCCKHE).
OOBACHATD MEXaHU3M BOSHUKHOBEHUS
MPUCIIOCOOJICHUH Y OPraHU3MOB.
[TpuBouTH MpuMeEps apoMopdho30B

Y UAMO0AJanTaluid y pacCTEHUN

Y KUBOTHBIX.

OOBACHATD poJib apOMOP(PO30B

B OCBOEHUHU OPTaHU3MaMU HOBBIX CPeJl
oOuTaHusl.

OOBICHATH pOJIb UIMOATANITAITUI

B IIPUCTIOCOOJIEHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPE/IbI.
Jloka3bIBaTh OTHOCUTEIIBLHBIN XapaKTep
MPUCTIOCOOJIEHHOCTH U IPUBOJIUTH
MPUMEPbI OTHOCUTEIBHOCTH aJlalTalhil.
PackpbiBaTh 3HAaUEHHE JIBIKYIIINX CHJT
HBOJIIOLMU B (DOPMUPOBAHUU
MPUCTIOCOOIICHHIA
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WIMO0AJaNTalNN Y pACTEHUIN
U JKUBOTHBIX»

2.5 | Bun, ero kpurepuu Bun, ero xpurepuu u CTpykrypa. PackpeiBath copepxaHue TEPMHUHOB
U CTPYKTypa JleMOHCTpan U1 U NIOHATHUM: BUJ, KDUTEPUU BUJA,
Tabnuywvl u cxemor: «Kpurepuu BUIa», | momumophusM, BUIBI-IBOMHUKH, apeal,
«Bunpl-nBoiinukn», «CTpyKTypa BUIA | SKOJIOTUYECKAs HHUIIIA, Oy U,
B IIPUPOE. BUI0BOM KapHUOTHUIT, KOCMOTIOJIUTHI,
O0opynoBanme: repbapyuy paCTeHUN; | DHAEMHUKH, IOABUIBI, DKOTHUIIEL.
KOJUIEKIIMM HACEKOMBIX; dydesla NTUll | XapaKTepu30BaTh KPUTEPUH BHIA
Y 3Bepey pa3HbIX BUOB. (Mopdoiornyeckuii, FTeHETUYECKU,
JlaGopaTtopnas padora OMOXUMHUYECKUM, reorpapuiecKuii,
«CpaBHEHHE BHJIOB HKOJIOTUYECKU, OMOXUMUYECKUI).
10 MOP(OJTOTUYECKOMY KPUTEPUIOH OOBSACHITH HEOOXOIUMOCTD
MCIIOJI30BaHUs BCE COBOKYITHOCTH
KPUTEPUEB JIJIs1 ONIPEACIICHUS BUTOBOI
MIPUHAJJICKHOCTH OpraHu3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPUBHUOBBIE TPYIITUPOBKH.
OOBICHATH TPUYHUHBI
CYILIECTBOBAHUS MOHO-
Y MOJIUTUTTMYECKUX BUOB.
CpaBHUBaThH BUBI
110 MOP(OJIOTUYECKOMY
KPUTEPHIO
2.6 | BumooOpa3oBanue BunooOpa3oBanue kak pe3ysbTar PackpbiBaTh cofiep:kaHle TEPMUHOB
KaK pe3yibTaT MHUKPO3BOJIIOIIMU. N3osisiius — Y TIOHSATHIA: BU1000pa3oBaHHUeE,
MUKPO3BOJIIOLUY. KITIOUEBOM (DaKTOp BUI000PA30BAHMSL. M30JIALIUS, KOSBOJIOLIUS.
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CBs13b
MHUKPO3BOJIOIAN
U DIUAAEMUOJIOT U

[Tyt 1 criocoObl BUI000pa30BaHMUS:
ayiornarpudeckoe (reorpadudeckoe),
CUMITATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJIUIIONAU3AIHS,
rubpuau3anysi). JJIMTeTsHOCTh
HBOJIIOIMOHHBIX TIPOIIECCOB.
Mexanu3mbl (HOpMUPOBAHUS
OMOJIOTHYECKOT0 pa3HOOOpa3usl.
Poie 3BOMIOIIMOHHOI OMOI0OTUHA

B pa3pabOTKe HAyYHBIX METO0B
COXpaHEeHus1 OMopa3HO0Opa3usl.
MUKpO3BOIIONUS M KOSBOJIFOLIHS
Mapa3uToB U UX X0351eB. MeXaHU3Mbl
(bopMHUpPOBaHUS YCTOMYIUBOCTH

K aHTHOHMOTHKAM 1 CIIOCOOBI O0PHOBI
C HEll.

JemoHCcTpanuu

Tabnuywvt u cxemvt: «CrocoObI
BUI000pa3oBaHus», «I eorpadpuieckoe
BUJI000pa30BaHUE TPEX BUJIOB
JIAHJIBIIIEHY, « DKOJIOTHYEeCKOe
BUJI000pa30BaHNE BUIOB CHHUILY,
«ITommion el pacrenuin», «KamyctHo-
peAeUHbIN THOPUI.
O0opynoBanue: repOapuu pacTCHUN
OJIM3KUX BUIOB, 0OPA30BABIINXCS
Pa3IMYHBIMHU CITIOCOOaMHU

XapakTepHu30BaTh BU000pa30BaHUC
KaK pe3yJbTaT MUKPOIBOJIIOIUH.
OOBSACHITH POJIb U3OJISLIUN

B 00pa30BaHUU HOBBIX BHUJIOB.
XapakTepu30BaTh Pa3IMIHBIC CITOCOOBI
BHJ1000pa30BaHus (a/UIOMATPUIECKOE,
CUMIIATPUICCKOEC).

[IpuBOANTH KOHKPETHBIE PUMEPHI
BHJIOB, 00Pa30BaBIINXCS PA3IMYHBIMU
CIIOCOOaMH.

[IpuMeHsTh 3HaHMS CIIOCOOOB
BUJ1000pa30BaHUs JIJIs1 OOBSICHEHUS
MIPUYUH MHOTOOOPa3Hs BUJIOB.
OOBSICHATH BOSHUKHOBEHHUE
YCTOWYMBOCTHU ITaTOTCHOB

K aHTHOMOTHUKAM

NToro yacoB 1mo reme

14
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3 | Tema «Makpo3BOJIIOIUA U €€ Pe3yJabTaThD)
3.1 | MaxkposBoJroIHs. 1 MeTo/1bl U3y4eHUs MAaKPOIBOJIIOLUH. PackpbiBaTh cofiep:KaHue TEPMUHOB
[Taneonronornyeckue [laneoHTONOTHYECKHE METOIbI Y TIOHSTHI: MaKpPOIBOJIOLIHS
METO/Ibl U3YUCHUS u3ydeHus sBosronuu. Ilepexonubie (punorenes), nepexogHbie HOPMEI,
HBOJIIOLIUU dbopmbl U HUITOTEHETUYECKUE PSAABI bunoreHeTuYeCKue pPsIbl,
OpPraHHU3MOB. MAJIE€OHTOJIOT U
I[eM()Hchaup[p[ XapaKTepI/ISOBaTB MAaKpO3BOJJIIOIHMIO KaK
Tabauywl u cxemvi: HAJIBUIOBYIO 3BOJIIOLINIO 00pa30BaHMUS
«DUIOTEeHETUYECKUH PsIT JIOIAIN», KPYITHBIX TAKCOHOMHUUYECKUX CAUHUII.
«APXEOITEPUKCY, «3BEPO3yObIE OOBSCHSTH 3HAUCHHE
aiepb», «Cterouedabhy, MaJCOHTOJOTUYECKUX UCCIIETOBAHUI
«Punnodutery, «CeMeHHBIE IUISI OTy4YeHUs (PaKTOB IBOJIIOIIUU
MarOPOTHUKI. OpraHU3MOB.
OO0opynoBanme: KOJUIEKIINH, [IpuBOAUTH MPUMEPHI OPTAHU3MOB,
repOapuu, MyJISKA UCKOITAeMbIX OTHOCSIIIINXCS K MEPEXOTHBIM
OCTaTKOB OPraHU3MOB dhopmam.
Ha3zbiBaTh rpyIIbl Oprannu3MoB,
IUTs1 KOTOPBIX BOCCTAHOBJICHBI
(bUITOreHEeTUYECKUE PSIBI.
CpaBHUBATH NPOLIECCHI
MaKpO3BOJIOLUU U MUKPOIBOIIOLUU
3.2 | buoreorpaduueckue 1 buoreorpaduyeckue MeToab! PackpbiBaTh coziep:kaHe TEPMUHOB
METO/Ibl U3y4YECHUS n3y4deHus 3Boironru. CpaBHEHHE Y MOHSTUI: Ouoreorpadusi, SHIAEMHUKH,
ABOJTIOIIUHU Gbropsl 1 PayHbI MATEPUKOB PEIUKTHI.

1 OCTpOBOB. buoreorpadudaeckue
oOiactu 3emin. Buabl-oHIeMuKu
1 PEITUKTEI.

OOG0CHOBBIBATh 3HAUCHHUE
ounoreorpadun 175 U3yICHUS
HBOJIIOLIMY OPTaHU3MOB.
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JdemMoHcTpauuu

Tabnuyel u cxemvl:
«buoreorpaduueckue 30HbI 3eMIN»,
«/petidp kOHTUHEHTOBY, «PeTUKTHD».
Oo6opynoBanue: repdapuu; KOJUICKIIUU
HACEKOMBIX

[lepeuncnars Ouoreorpaduyeckue
oOnacTu 3eMiid U OOBSICHATH MPUYUHBI
UX BBIJICIICHUSI.

CpaBuuBath (iopy u payHy MaTepuKkoB
¥ OCTPOBOB, PACTEHUS U KUBOTHBIX
pa3HbIX Ouoreorpaduueckux 00JacTeu.
[TpuBOAUTH MPUMEPHI PEITUKTOBBIX
OpPraHMU3MOB, BUJOB-3HJIEMHUKOB.
OOBICHATH MPUINHBI COXPAHCHUS
BUJIOB DHEMHUKOB U (GKHUBBIX
HCKOTIaEMBIX)

3.3

DOMOpPHUOTIOTHYECKHEe
U CPaBHUTEJBHO-
Mopdororuueckue
METO/Ibl U3YUECHHUSI
IBOJIFOIIH

OMOPHOJIOTHYECKUE U CPABHUTEILHO-
MOP(}OIOrHYeCcKre METOIbI U3YUECHHUS
ABOJIIOLIMHU. | eHEeTHUEeCKHEe MEXaHU3MBI
HBOJIFOLIMY OHTOTI'€HE3a U MOSIBICHUS
HBOJIFOLIMOHHBIX HOBILIECTB.
["'oMonOru4HbIe U aHATOTUYHbIE
oprasbl. Py1rMeHTapHbie OpraHbl

Y ataBU3Mbl. MOJIEKYJISIPHO-
reHeTHYECKUE, ONOXUMHUUYECKHE

Y MaTEMaTUYECKUE METObI

W3YYEHHUS IBOJIIOLMH. | OMOJIOTHYHbBIE
redsl. COBpEMEHHBIE METO/IbI
MOCTPOEHUs (PUITOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTAIMH U 3BOTIOLUS
T€HOMOB.

PackpbiBaTh copiepkaHue TEPMUHOB

U TIOHSATUH: SMOpHOJIOTHs, MOP(OJIOTHS,
TOMOJIOTUYHBIC ¥ aHAIOTUYHBIC OPTaHBI,
PYJIIMMEHTHI, aTaBU3MbI, OMOXUMHUYECKAS
TOMOJIOTHSL.

XapakTepu30BaTh SMOPHUOIOTHIECKHE,
CPaBHHUTEILHO-MOP(OJIOTUUECKHE,
MOJIEKYJISIPHO-TE€HETUUECKHE,
OMOXUMHUYECKHUE, MATEMAaTUUECKHE
METO/Ibl U3YUCHUS IBOJIIOIUH.
OOBICHATH 3HaUEHNE HYMOPUOJIOTHUH,
CpPaBHUTEIBHOU MOP(OJIOTHH,
MOJICKYJISIPHON TeHETHKH, ONOXHUMUH,
OnonH(pOPMATUKH JIJIST U3YICHUS
HBOJIIOLIUY OPTaHU3MOB.

OuenuBath Bkiaa A. O. KoBaneBckoro
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JdemMoHcTpauuu

Iopmpemuwi: K. M. bap,

A. O. Kosanesckuii, @. Mroiep,
0. I'ekkenb.

Tabnuywvl u cxemvt: «HadampHbIC
CTaJ i1 SMOPUOHAJILHOTO PA3BUTHS
TO3BOHOYHBIX KUBOTHBIX),
«I"OMOJIOTHYHBIC U aHATOTUYHBIC
oprasb», «PyauMeHTbD, « ATaBU3MBIY,
«XpoMOCOMHBIE HAOOPHI YETOBEKA
Y IIAMIIaH3e».

OobOopyaoBaHme: KOJUICKIINH,
repOapuu, MyJsDKH TOMOJIOTHYHBIX,
aHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoOB U aTaBHU3MOB

B Pa3BUTHE PBOJIIOIMOHHOTO YUCHHUS.
OnuceIBaTh TCHETHYECKUE MEXaHU3MBI
SBOJIIOIMU OHTOT'€HE3a U IOSBIICHUS
SBOJIIOIIMOHHBIX HOBIIIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3JIMYHbBIX
OpPraHU3MOB U OOBSICHATH MPUUUHBI UX
MIOSIBJICHUS.

ITpuBOAUTH MPUMEPHI TOMOJIOTMYHBIX

Y aHAJIOTUYHBIX OPTaHOB.

CpaBHUBaTh CTPOECHHUE OPTaHOB

y OpraHu3MOB Pa3HBIX
CHUCTEMAaTHYECKUX TPYMII.

[TpuBOIUTH MPpUMEPHI OMOXUMUYICCKOMN
Y TSHHOU I'OMOJIOTHH.

OrneHuBaTh 3HaYCHUE OMOMH(GOPMATHKN
JUTSL U3YYEHUS] 3aKOHOMEPHOCTEN
SBOJIIOIIUHA

3.4

OO01ue
3aKOHOMEPHOCTH
ABOJIFOLIMA

OO011e 3aKOHOMEPHOCTH (TIpaBHIIa)

sBoItOLIMH. HeoOpaTuMocCTh 3BOIIOIUY.

AnanTyuBHas paavalus.
HepaBHOMEpPHOCTH TEMIIOB SBOJIOLIUH.
JleMoOHCTpaL U1

Tabnuywvl u cxemol.: «I'1aBHBIC
HaIpaBJIEHUs dBOIIOIMNY, «OO011I1e
3aKOHOMEPHOCTH BOJIFOIIUM

PackpbIBaTh cofiepkaHne TEPMUHOB

Y MTOHSATUM: CMEeHA (YHKUUN OPTaHOB,
HEOOpPaTUMOCTh IBOJIIOINH, a/IalITUBHAS
paauanus, HEpaBHOMEPHOCTb TEMIIOB
ABOJIIOLIMH, YEPEJOBAHUE TTIaBHBIX
HAIPaBJIEHUN BOJIFOLIUU.
AHaIN3UpPOBATh MPUUNHBI
Yyepe0BaHMs TJIABHBIX HANPaBJICHUHN
HBOJIIOLIUH.
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[IpuBOINUTH MpUMEPHI

IIPOUCXOXKACHHS OPraHU3MOB

OT HECIIEUAIIN3UPOBAHHBIX NPEIKOB U
UX MPOTPECCUPYIOILEH CIIEUATN3ALUH.
OOBACHATH NPUUMHBI HEPABHOMEPHOCTH
TEMIIOB JBOJIFOLUU.

[IpuBOAUTH TPUMEPHI AAATUBHON
paavanuy y OpraHu3MoOB.

OOBACHATH TPUUMHBI HEOOPATUMOCTH
HBOJIIOLIUU

HToro 4yacos no teme 6
4 | Tema «IIpoucxoxaeHue u pa3BuTHe ;KU3HU HA 3eMJie»
4.1 | I'unote3bl 2 HayuHble runoTe3bl NpOUCXO0KACHUS PackpbIBaTh cofiep:kaHue TEPMUHOB
BO3HUKHOBEHHUS KU3HU JKU3HU Ha 3emie. AOHoreHes U MTOHSATUM: KPEALIMOHU3M, BUTATIU3M,
Ha 3emiie u naHcnepmus. JlonayuHbie naHcrepMusi, abUOTeHe3.

MPEACTABICHUSI O 3aPOKICHUN KU3HU
(kpeanmonu3Mm). I'umnoresa
MOCTOSTHHOT'O CaMO3apOKICHUS KU3HU
1 ee onpoBepkeHue onbitaMu . Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxneHue Ku3sHu

U acTpOOHOJIOTHSI.

JemoHCcTpanuu

Topmpemui: ®©. Penn,

JI. Cnannanmanu, JI. ITactep.
Tabauyst u cxemvt: «Cxema oOmbITa

@. Penn», «Cxema onbita JI. [TacTepa

N3narate Hay4YHBIE TUIIOTE3BI U TEOPUU
MIPOMCXOXKJCHUS KHU3HU Ha 3eMJIe.
OnenuBatsb Bkjag @. Peau,

JI. Cnannanuanu, JI. ITactepa

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOXKJICHUE KU3HU Ha 3eMJIe.
ITepeuncisaTh CTaIUK Pa3BUTUS KU3HU
Ha 3emJie, COrjIacHO Teopuu OMomom3a
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110 U3YUYCHHIO CaMO3apOKIACHUA
KHU3HN

4.2

OCHOBHBIE dTANbBI
HEOPraHUYECKON
ABOJIIOLINA

OCHOBHBIE 3Tallbl HEOPTAHUYECKOM
sBomoumu. [Inanerapnas
(reonmoruueckas) BOJIOLUS.
XuUMH4YeCKas dBOJIIOINA. AOMOTEHHBII
CUHTE3 OPraHUYECKUX BEIIECTB

u3 Heoprauunueckux. Onsit C. Musuiepa
u I'. FOpu. O6pazoBanue noJmmMepoB
n3 MOHOMepOoB. KoanepBatHas
runiore3a A.M. Onapuna, runoresa
nepBuuHoro o0ymnwoHa JI. Xosnelina,
reHerndeckas runoresa ['. Memnepa.
Pu6o3umsl (T. Yek) u runotesa
«vupa PHK» V. I'unGepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHHE MTPOTOKIIETKH.
JleMoOHCTpaLun

Lopmpemuwi: C. Munnep, I'. FOpmn,

A. W. Onapun, /1. XonaeiiH,

I'. Memnep.

Tabauywvl u cxemwvi: «CxeMa ombITa

C. Muinepa, I'. FOpu», «Otansl
HEOPTaHUYECKON IBOITIOLINI.
Bupryaabnas n1abopaTopHas padora
«MopenupoBaHue onbIToB Musiepa—
FOpu no uzydenno abuOreHHOro

PackpbIBaTh coqiepkaHNEe TEPMUHOB
Y ITOHSTUI: T€0JI0TUYECKas IBOJIIOIUS,
XUMHUYECKasi IBOJIOIMS, AOMOTEHHBIH
CUHTE3, IepBUYHAS aTMOocdepa,
KOallepBaTHBIEC KaIlIu, puOO3UMBI,
MIPOOUOHTHI.

XapakTepru3oBaTh OCHOBHBIE TaIlbl
XUMHUYECKOU 3BOJIIOIUU.

Ha3zpiBaTh XMMHUUYECKHI COCTaB
MEePBUYHOM aTMOChEphl 3eMJTH.
OuenuBath Bkiag C. Muiepa,

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

B (JOpMHUpOBAHUE HAYYHBIX B3TJISIOB
Ha IPOUCXOXKICHUE )KU3HU Ha 3eMIIe.
OnuceIBaTh YCJIOBHS, HEOOXOIUMBIE
IUT1 a0MOTE€HHOTO CUHTE3Aa
OPraHUYECKUX COCAUHECHUH.
[IpuBOINTH IPUMEPHI MOJIEKYIL,

Y KOTOPBIX BO3HUKIIH ITPOLIECCHI
F€HETUYECKOTO KOMMUPOBAHUS

1 (hepMEeHTATUBHAS AKTUBHOCTb.
OOG0CHOBBIBATh HEBO3MOKHOCTD
MOBTOPHOT'O BOBHUKHOBEHUS KU3HU
Ha 3emJe
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CHHTE3a OPTaHUYECKUX COCIMHECHUHN
B IEPBUYHOM aTMOchepe»

4.3 | Uctopus 3emiu u Hcropus 3eMiu 1 METOBI €€ PackpeiBath conep:xaHue TEPMUHOB

METO/IbI €€ U3yYCHUS u3ydyeHus. MiIckonaeMple OPraHM4ecKue | U MOHATUI: T€0XPOHOJIOT U
OCTaTKU. ['eoXpoHoI0rusa 1 €€ MeTobl. | (OTHOCUTENbHAsI, aOCOIIOTHAS),
OTHOCHTENbHAS U a0COTFOTHAS OKAMEHEIJIOCTH, METObI
re0XpOHOJIOrus. I'€OXpOHOIOruIecKas | reoXpOHOJIOTHH, FEOXPOHOIOTnYeCKast
1IKajia: 30HbI, 3PbI, IEPUOJIBI, STIOXU. 1IKaja: 30HbI, PbI, IEPUOJIBI, STIOXU.
JeMoHCTpanun XapaxkTepu3oBaTh METOAbI U3YUECHUS
Tabnuyvt u cxemol: HUCTOPUU 3EMIIH.
«I"e0XpOHOJIOTHYECKAs LKA, [TepeuncnsaTs pa3aemns
Oo6opynoBanue: KOJUJIEKIIUH F€OXPOHOJIOTNYECKOMN IIKAJIBI.
OKAMEHEIIOCTEM, MOJIE3HBIX OueHuBaTh 3HAYEHUE UCKOMTAEMBIX
VCKOTIAEMBIX; MYJISIKU OPTaHUYECKUX OCTAaTKOB JJIsl U3y4YEHUsI UCTOPUU
OCTaTKOB OPTaHU3MOB. Pa3BUTHSA )KU3HU HA 3eMIIC.
JlaGoparopHas padora OOBSACHSTH XapaKkTep pacipeaeICHUsS
«/3yuenue u onrucaHue UCKONaeMbIX HCKOITa€MBbIX OCTATKOB B 36MHOU KOpE.
OCTaTKOB JIPEBHUX OPTaHU3MOB) CpaBHHMBATH METO/IbI A0COJIFOTHOM

Y OTHOCUTEIIBHON I€0OXPOHOJIOTUH
4.4 | HayanbHbIE 3TAIIbI HauanbHbie 3Tansl opraHndecKkon PackpbiBaTh cojiep:KaHUE TEPMUHOB U
OpraHU4YeCKON sBostonuu. [losiBieHre 1 3BOTIOLAS MOHATHM: IIOCIICIHUNA YHUBEPCAIBHBIN
ABOJIIOLIUU MEPBBIX KJIETOK. JBOJIFOLIHS 001U IPEeI0K», OTHOKIETOUHbIE

MeTrabonn3ma. Bo3HUKHOBEHHE MTEPBHIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE
OMOIIJIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emiie cooOiecTB. CTpOMATOIUTHI.
IIpokapuoThl U SYKapUOTHL.

OpPTraHU3MbI, TPOKAPUOTHI, SYKAPUOTHI,
CUMOHOTEHE3.

XapakTepru3oBaTh HAYAIbHBIC ATAIIbI
OPTaHUYECKOM IBOJIIOLUH.
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[TpoucxoxaeHue 3yKapruoT
(cumOunoTreHe3). DBOJIONMOHHOE
MIPOUCXOKICHUE BUPYCOB.
JdemMoHcTpanuu

Tabnuywl u cxemwvi: «HaganbHbBIC TaIbI
OpraHUYeCcKOM IBOTIOIUNY, «CxemMa
00pa30BaHMsI SYKAPHOT MMyTEM
cuMOuoreHesa», «CTpoeHrue BUPyca»

[TpuBoauTH MpUMEPH apoMOp(HO30B
TICPBBIX OJTHOKJICTOYHBIX OPTaHU3MOB.

XapaKTepI/ISOBaTB OCHOBHBIC
ITOJIOKCHMUS 1 1OKA3aTCIILCTBA I'MITOTC3bI

CUMOHOIeHe3a.

Jloka3bIBaTh MOJTYaBTOHOMHOCTD
MUTOXOHAPUN U TUIACTHU]I, UX
MIPOUCXOKACHHUE OT MPOKAPUOTHUUECKUX
KJIETOK.

Jlenatb BHIBOJBI O 3HAYEHUU
BO3HUKHOBEHUS (DOTOCUHTESA,
(dbopMHUpoBaHUS SApa IS JAIbHEUIIIETo
Pa3BUTHSA )KU3HU HA 3EMIJIE.
XapakTepru30BaTh TMIIOTE3bI
IIPOUCXO0KJICHUSI BUPYCOB

4.5

DBOJIIOIUS DYKAPUOT

[IpoucxoxaeHrne MHOTOKJIETOYHBIX
OpraHu3MoB. Bo3HUKHOBEHUE
OCHOBHBIX T'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.

JleMoOHCTpaLun

Iopmpem: N. 1. Me4HUKOB.

Tabnuywvl u cxemwvi: «HauanbHbIE TAIbI
OpraHuYEeCKOM 3BoNOLNN», «CHcTema
JKUBOU MIPUPOIBI»

PackppIBaTh copepkaHne TEPMUHOB
Y TTOHSITUH: POKAPUOTHI, DYKAPUOTHI,
MHOTOKJICTOYHOCTD, CIICITHATH3AITAS
KJIETOK, BUPYCHI.

XapakTepu30BaTh IPOUCXOKICHIC
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHHMBaTh OCOOEHHOCTH
DYKApPUOTHYECKHUX M MPOKAPUOTHICCKHIX
OpPTaHU3MOB.

HaspiBaTh 0OCHOBHBIE apOoMOP(O3bI
DYKapHoT U OLICHUBATh UX 3HAYCHUE
TUTSL JAJTBHEUIIIETO Pa3BUTHS )KU3HU
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4.6 | OCHOBHBIC dTAIbI OcHOBHBIE ATalbl HBOJIIOIMY BhICIIUX | PackpwiBaTh comepikanne TEPMUHOB
ABOJTIOIN pacteruii. OcHOBHBIE apoMOP(O3bI Y TIOHSITHI: BOJIOPOCIIH, PUHUO(PHUTHI,
pPaCTUTEITHLHOTO MHpa pactenuil. Beixosa pacTeHuii Ha cyly. MXH, TATOPOTHUKOOOPA3HbBIE, CEMCHHBIC

[TosiBiIeHME CIIOPOBBIX PACTEHUM U MarOPOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHUe UMU cylu. CeMEeHHbIE MTOKPBITOCEMEHHBIE, OECIoI0e
pactenus. [IpoucxokaeHue NBETKOBBIX | MOKOJICHHE (CITOPOQUT), TOJIOBOE
pacTeHuH. nokoJjieHue (raMeTodur).
JlemoHCcTpanuu [lepeuncnsaTb OCHOBHBIE JTaIlbI
Tabauyst u cxemol: «KApoMopdo3s SBOJIIOLUU PACTUTEIBHOTO MUDPA.
pacteHui», «PuHNOPUTHIY, HaspiBath OCHOBHBIE apOMOPGHO3bI
«OTHOKJIETOYHBIE BOJIOPOCIH, pacTeHUI M OLIEHUBATH UX
«MHOT0OKJIETOUYHBIC BOOOPOCIN», 3BOJIIOIIMOHHOE 3HAUCHUE.
«Mxw», «ITanopoTHUKHY, CpaBHHBATH OCOOEHHOCTH CTPOEHHS
«l"onmocemennble pacTenus», «Opranbl | pacTeHMI Pa3HBIX OTAEIOB
[IBETKOBBIX PACTCHUID».
O0opynoBanue: repOapun pacTeHUN
Pa3TUYHBIX OT/IEIIOB.
IIpakTuyeckast padbora
«M3ydenne 0ocoOCHHOCTEH CTPOCHUS
PACTEHUH Pa3HbIX OTIICIIOBY

4.7 | OCHOBHBIC ITAIbI OCHOBHBIE 3TaITbI BOJIOINH PackpriBath copepkanne TEPMUHOB

ABOJIIOIIUU JKUBOTHOTO
MUpa

KUBOTHOTO Mupa. OCHOBHBIE
apoMop(}o3bI KUBOTHBIX. BeHickas
dayna. KemOpwuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THITOB.
[TepBbIie XOpAOBBIE )KUBOTHBIC. JKH3Hb
B BOJI€. DBOJIIOLUS TO3BOHOYHBIX.

Y TIOHSTUN: TPOCTEHUIIINE,
IJJACTUHYATHIC, KUILIEYHOIIOJIOCTHBIE,
IJIOCKUE YEPBU, YICHUCTOHOTHUE, PHIOHI,
36MHOBOJIHBIE, TPECMBIKAIOIIUECS,
MITHUI[BI, MJIEKOITUTAIOIINE, SKTOAEPMA,
JHTOJIEpMA, ME30JAEPMA, IBYCTOPOHHSS
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[TpoucxoxneHue ampuouit

u pentwimi. [IpoucxoxaeHue
MJIeKONUTAarOmMX U nTull. [IpuHun
KIIroueBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMHU U TO3BOHOYHBIMHU
YKUBOTHBIMHU CYIIIU.

JdemMoHcTpauuu

Tabauywl u cxemol: «Cxema pa3BUTHS
YKUBOTHOTO MHUPa», «KApoMopdo3bl
JKUBOTHBIX», «IIpocreuuey,
«KumregnonosioctHeiey, «Ilnockue
yepBu», «UieHucronoruey, «PriOb»,
«3E€MHOBOJTHBIEY,
«IIpecmbikaromuecs», «IITuipn,
«MIIEKOTIUTAIOIIHE).
Ob6opynoBaHme: KOJJICKIIMU
HACEKOMBIX; BJIAXKHbIC MpernapaThbl
’KUBOTHBIX; PAKOBHHBI MOJIJIFOCKOB;
KOJUICKITUH UTJIOKOXKHUX; CKEJICThI
MMO3BOHOYHBIX KUBOTHBIX; Uy4eJia IITHI]
Y 3BEpEil.

IIpakTuyeckasi padora

«M3ydenne ocoOCHHOCTEH CTPOCHUS
MMO3BOHOYHBIX KUBOTHBIX)

CUMMETpUS, TETTIOKPOBHOCTb.
[lepednciiaiTh OCHOBHBIE STAIIbI
HBOJIIOLIUY KUBOTHOTO MHPA.

Ha3zbiBaTh OCHOBHBIE ITpeaanTaI|H,
CTIIOCOOCTBOBABIIIUE BBIXO/TY KHUBOTHBIX
Ha CyIly.

OueHuBaTh 3HAYEHUE PA3BUTUS
HEPBHOW CUCTEMBI JIJIsl IPUCTIOCOOICHUS
KUBOTHBIX K YCIIOBUSIM OKPYKAIOIIEH
Cpebl.

OOBACHATH IPUUUHBI SBOJIIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHIL, MJICKOIUTAIOIINX

4.8

PaszButne xxusuu
Ha 3emIie

PazBuTuHe *)u3HU Ha 3eMJIe IO Ipam
Y TIEPUOJaM: apXei, TPOTEPO30H,
aje030i, Me30301, KalHO30M.

PackpsIBaTh cofepkaHue TEPMUHOB
U TIOHATUI: apXeH, apxeOaKTepuu,
IMaHOOAKTEPHH, TPOTEPO3OH,
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OO01mmas xapakTepuCcTUKa KIIuMaTa

Y TEOJIOTUYECKHX MPOIECCOB.
[TosiBieHue U paciBeT XapaKTEPHbBIX
OpraHu3MOB. YTIIe0Opa3oBaHUE: €T
YCJIOBUS U BIMSIHUE HA Fa30BbI COCTaB
aTMoc(hepBhl.

MaccoBble BBIMUPAHUS —
AKOJIOTUYECKNE KPU3UCHI TTPOIILIOTO.
[IpuyuHbI U CIEACTBUS MAaCCOBBIX
BbIMHpaHUil. COBPEMEHHBII
DKOJIOTHYECKUN KPU3HUC, €TO
ocobenHoctH. [Ipobiema coxpaHneHus
OoropaznoobOpasus Ha 3emIie.
JleMoOHCTpaLun

Tabauywl u cxemvl: «Pa3zBuTHE XXKU3HA
B apXEUCKOU 3pey, «PazBurne xu3Hu
B IPOTEPO30MCKOM 3pe», «PazBurtue
JKU3HU B MTAJIE030MCKOM 3pe,
«Pa3BHUTHE )KU3HU B ME3030MCKOM 3pey,
«Pa3BuTHeE KU3HU B KATHO30MCKOMN
ape»

najgeo30m, KeMOpHii, OpAOBUK, CHIIYD,
JIeBOH, KapOOH, nnepmb, [1anres, Tetwuc,
TPUIOOUTHI, PUHUO(DUTHI,
PAKOCKOPITHUOHBI, TAHITUPHBIE PHIOBI,
KOTHJIO03aBpbl, M€30301, | OH/1BaHa,
JlaBpasusi, Tpuac, ropa, MeJl, XBOMHBIE,
TMHKTOBBIE, CATOBHUKOBBIE,
OEJIEeMHUTBI, AMMOHUTBI, TMHO3ABPbI,
apXEONTEPHUKC, IIOKPBITOCEMEHHBIE,
KaiHO30M, MaJICOreH, HEOTCH,
AHTPOIIOTE€H, MACCOBOE BHIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU
Ha 3eMJIe IO 3paM U MEPUOJIaM.
VYcraHnaBaMBaTh 3aBUCUMOCTD MEXKTY
re€OJIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMH KJIMMATa U MPOLECCaMu
B JKMBOU IPUPOJIE.

OOBICHATH IPUYNHBI paCI[BETA
CUCTEMATUYECKUX IPYIIIT OPTaHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHanM3upoBaTh MPUYMHBI U CIEICTBUA
MACCOBBIX BBIMUPAHUU.

HasbiBaTh OCHOBHBIE apOMOPHO3bI
PacTeHUN U )KUBOTHBIX.

[IpuBOIUTEL MPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MOB.

AHaNM3UpOBATH MYTU PELICHUS
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npo0IeMbI COXPAaHEHUS
OnopazHoo0Opasus Ha 3emiie

4.9 | CoBpeMeHHas cUCTEMa
OpPraHUYECKOTO MUpPA

CoBpeMeHHas cucTeMa OPraHUYECKOTro
mupa. [IpuHnmne! kmaccuduxanum
opranu3MoB. OCHOBHBIE

CUCTCMATHUYCCKUC I'PYIIIIBI OPTraHU3MOB.

JleMoHCTpaLun
Tabnuyel u cxemvr: «CoBpeMeHHast
CUCTEMA OPraHUYECKOTO MUPa»

PackpsIBaTh cofiepkaHne TEPMUHOB

Y IOHSTUMN: OaKTEPUH, apXEU, BBICIIINE
pacTeHus, 3eJIEHbIE BOJOPOCIIH,
OarpsiHKH, OyphIe BOJIOPOCIIH,
MOXOBU/IHBIE, TAIIOPOTHUKOBHU/IHBIE,
XBOILEBUIHbBIE, [NIAYHOBU/HBIE,
rOJI0OCEMEHHBIE, TOKPHITOCEMEHHBIE,
IPOTUCTBI, KNIIEUHOMOJIOCTHBIE,
IUIOCKHE YePBU, KPYTIIbIE YEPBH,
KOJIbYaThl€ YEPBU, WICHUCTOHOTHE,
MOJUTFOCKH, UTJIOKOKUE, XOPIOBbIE,
TpUOBI, JINIIAHUKHN, BUPYCHI.
XapaxkTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATUUYECKHE
IpyMIbl OPraHU3MOB.

OOBACHATH NPUHLIMIIBI KJIaCCU(DUKAIIIH
OpPTraHU3MOB.

[lepeuncnsiTh OCHOBHbIE MPU3HAKU
MPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOJOPOCIICH.
[TpuBOIUTH MPUMEPHI TIPECTaBUTENCH
OCHOBHBIX CUCTEMAaTUYECKUX TPy
OpPraHu3MOB

HToro uacoB o teme

15
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5 | Tema «IlpoucxoxaeHue yejaoBeKka — aHTPONOreHe3»
5.1 | AHTpononorus — 1 Pa3nensl v 3a1a4m aHTPOITOJIOTUH. PackpbIBaTh cofepKaHue TEPMUHOB
HayKa O YeJIOBEKE Metoabl aHTPOIIOJIOTHH. Y TIOHSATHI: aHTPOIIOJIOT U,
JleMOHCTpanun MOp(}OIOTHSI, aHTPOIIOTEHES,
Tabauywl u cxemol: «MeToabI aHTPOITOMETPHSI, PEKOHCTPYKITHS,
AHTPOIIOJIOTUI. apxeoJorusi, 3THOrpadusi.
Oo6opyaoBanue: MyJsKU HasbiBath pasziesbl ¥ 3a1a4u
OKaMEHEJIOCTEN, IPEIMETOB AHTPOITOJIOTHH.
MaTEpHUAIIbHOU KYJIBTYPBI IIPEIKOB XapakTepu3oBaTh METO/IbI
4eNnoBeKa; poTorpaduy HaXOmMOK AHTPOIIOJIOTHH U CPABHHBATH
HCKOITA€MBIX OCTAaTKOB YEJIOBEKA UX MEXKIY COOOIA.
BriienaTs BONPOCHI 3BOJIIOLAN
YeJI0BEKA, UCCIIEAYEMbIE IIPU IIOMOIIU
Pa3IMYHBIX METOJIOB
5.2 | PazBurue 1 CraHOBJIEHHE NIPEACTABICHUI PackpbIBaTh cofiepKaHne TEPMUHOB
IIPEICTABICHUM O IIPOUCXOXKIEHUU YEJIOBEKA. Y TIOHSATHI: aHTPOIIOTEHHAS TEOPHSI,
O MPOUCXOKIAECHUN Penurnosnsie Bo33peHus. TpyaoBas Teopus, Homo sapiens.
YyeJoBeKa CoBpeMEHHbIE HAyYHBIE TEOPUH. OuenuBartb Bkiag Y. JlapsuHa

JleMoHCTpanun

llopmpem: Y. JlapBuH.

Tabauywvl u cxemwvl: «KMeTOIBI
AHTPOIIOJIOTU .

OobopynoBanme: MyJIsDKU
OKaMEHEJOCTEM, MPEIMETOB
MaTepuaIbHOW KYJIbTYphI PEIKOB
YeJI0BEKA; PENPOTYKIIMU
(potorpadum) kapTun

B pa3BUTHE NPEICTABICHUI

O IIPOUCXOXKJIECHUHU YEIIOBEKA.
AprymMEHTHUPOBAHHO KPUTHUKOBATH
PEIIUTUO3HBIE TTPEICTABICHUS

O IIPOUCXOXKIECHUH YETIOBEKA C ITO3ULIUN
€CTECTBEHHBIX HAYK.

XapaxkTepru30BaTh HAYUYHbIE TCOPUU
MIPOMCXOXKICHUS YETOBEKA
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¢ MU(POJIOTHYCCKUMU
1 OMOJIEHICKUMU CIOKETAMU
MIPOMCXO0KJICHHS YSJIOBEKa

5.3

MecTto uenoBeka
B CUCTEME
OpraHUYECKOTO MHUpa

CX0/ICTBO U€JIOBEKA C JKUBOTHBIMHU.
CucremMaTH4YeCKOE MOJIOKEHUE
yenoBeka. CBUIETEIILCTBA CXOJICTBA
YeJI0BEKa C JKMBOTHBIMH:
CPaBHHUTEITHLHO-MOP(OIOTHIECKHE,
AMOPHOJIOTHYECKHE, (PHU3HOJIOTO-
OMOXNMUYECKHE, TIOBSICHICCKHUE.
OTanyus 4enoBeKa OT )KMBOTHBIX.
[IpsAMOX0KIEHUE U KOMILUIEKC
CBSI3aHHBIX C HUM MpU3HAKOB. Pa3zButne
T'OJIOBHOT'O MO3Ta U BTOPOH CUTHAIBHOM
CHUCTCMBI.

JemoHCcTpanuu

Tabauywl u cxemwvi: «'0nOBHOM MO3T
qesnoBekay, «YemoBekooOpas3HbIe
00e3bsHbBI», «CKeNeT YelioBeKa 1
CKeJIeT IUMMaH3e», «PyIuMeHThI U
aTaBU3MBID».

Oo0opynoBaHue: CKeJIET YEIOBEKA;
MOJIe/Ib Uepera 4eJIoBeKa 1 uepena
IITUMITaH3€; MOJIC]Ib KUCTH YEJIOBEKA U
KHMCTH IIUMITIaH3E.

JlabopaTopHas pa6orta
«MByueHnue ocoOEHHOCTEN CTPOEHUS

PackpbIBaTh cojiep:kaHue TEPMUHOB

U TIOHATUH: pyAMMEHTHI Y YeJIOBEKa,
aTaBU3MBbI Y YEJIOBEKa,
NPSIMOXOKICHHE, BTOPAsi CHTHATbHAS
cucTeMa.

Onpenenars CUCTEMAaTHYECKOE
MOJIO’KEHHE YETIOBEKA B OPIraHUYECKOM
MUpE.

BbIsSBISATE 4epThI CXOJICTBA U pa3inyus
YeIOBEKa U JKUBOTHBIX.
XapakTepu30oBaTh CBUIETEIbCTBA
CXO/ICTBA YEJIOBEKA U )KUBOTHBIX
(cpaBHUTENBHO-MOP(POJIOTHUECKHE,
saMOpHoIornYecKkue, Gru3noaoro-
OMOXUMHUYECKHE, TIOBEICHUYCCKHE).
[TpuBOAUTH MPUMEPHI ATABU3MOB

U PyAMMEHTOB Yy YeJIOBEKA.
OnwuceIBaTh MPU3HAKA YETOBEKA,
c(hOpMHUPOBABIIIHECS B CBSI3H

C IpE€BECHBIM 00Pa30M KU3HHU MPEAKOB
U TIPSIMOXOKJICHUEM.

BEISBIATE MPUYHUHBI 0COOEHHOCTEH
CTPOCHHMSI Ueperna 4eIoBeKa

10 CPaBHEHUIO C YeJIOBEKOOOPa3HbIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IIPAMOXOKICHUCM)»

00e3bsTHAMU.

CpaBHUBATH OPYIUNHYIO JIEATEIHHOCTh
YeJIOBEKA M )KUBOTHBIX.

CpaBHHMBaTh OCOOCHHOCTH BBICIIICH
HEPBHOH JICSITETLHOCTH YEIIOBEKA

1 YKUBOTHBIX

5.4 | JIBmwxymye Cuibl JIBkymme cuitbl ((pakTophl) PackppiBath copepkanne TEPMUHOB
(pakTopsr) aHTPOIIOTeHe3a: OMOJIOTHYECKUE, Y TIOHSATHI: HACJIEICTBEHHAS
aHTPOIIOTeHE3a coraibHbie. COOTHOILLIEHUE M3MEHYHUBOCTb, €CTECTBEHHBIN OTOOP,

OMOJIOTUYECKHUX M COIMAITBHBIX OpyIuiHAS IITeTLHOCTD, TPYIIIIOBOEC
(bakTOpOB B aHTPOIIOTECHE3E. COTPYIHUYECTBO, OOIIICHUE, PEUb.
JlemoHCTpanuu XapakTepru30BaTh ABUKYIIUE CUIIbI
Tabauyvt u cxemol.: «JIBUKYIINE CUITBI aHTPOIMOreHe3a: OMOJIOTHYECKUe
aHTPOTIOTEHE3a. U COIMAITLHBIC
Oo0opynoBanue: MyJIsDKU IPEIMETOB
MaTepUaTbHOU KYJIbTYPhI TIPEIKOB
YeroBeKa

5.5 | OCHOBHBIE CTaIUN OCHOBHBIE CTAJIUX AHTPOIIOTECHE3A. PackpriBath copepkaHrne TEPMUHOB

aHTPOIIOTeHE3a

Pannue yenoBekooOpa3Hbie 00€3bsHBI
(IPOKOHCYJIBI) U pAaHHUE TTOHTHUIBI —
o0Iye MpeKu 9eI0BEeK00Opa3HbIX
00€3bsH U JII0/IeH. ABCTPAIONUTEKHU —
JIBYHOTHE MIPEKU JIFoaek. HenoBek
YMEJbIi, NEPBbIE U3TOTOBICHUS
opyauu tpyna. Uenosek
MPSIMOXOJIAIIMNA W TIEPBBIN BBIXO/I
mroJieit 3a npenenbl Adpuku. Yenosek

Y TIOHSITUI: aBCTPAIOIUTEK, YernoBek
yMenbli, YenoBek npsiMOXOIsAIINN,
Yenosek reiinensoeprekuii, Yenopek
HEAHAEPTATbCKNI, KPOMaHbOHEI,
JICHUCOBCKHUM 4eJIoBEK, YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
MaJICOr€HETHKA.

XapakTepru3oBaTh OCHOBHBIE CTAIUU
AHTPONOTECHE3A.
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reiaenpoeprekuit — o0 MpeIoK
HEaHIepTaJIbCKOT0 YEJIOBEKA U
YEeJIOBEKA pa3yMHOro. Yemosek
HEaHJIEPTAIbCKUM KaK BUJI JTIOAEH
XOJIOJIHOTO KinMara. Yemosek
pa3yMHBII COBPEMEHHOIO THIIA,
JIEHHCOBCKHM YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a IipeaesiaMu AppuKHy.
[TasieoreneTrka u najieOreHOMMKA.
JlemoHCTpanuu

lopmpemuwi: J1. Jlukn,

S. . Porunckuii, M. M. I'epacumos.
Tabauyvl u cxemwvl: « IBOTIOIMUOHHOE
JIPEBO YEIOBEKA», K ABCTPAJIOIUTEK,
«YemoBek yMmenslit», «HenoBek
PSIMOXO AN, «/{eHUCOBCKUI
yenoBek», «Heanaepraibuby,
«KpomanboH1LBD), «[Ipenku uenoBekay.
Oob6opyaoBanme: MOJIEIIN TOPCA
IIPEJIKOB YEJIOBEKA; MYJISKU [TPEIMETOB
MaTepUaAIbHON KYJbTYPhI PEJIKOB
YeJI0BeKa

BBIABIIATE IIPOIPECCUBHBIE YEPTHI,
IIOSIBUBILIKECS Y MPEJKOB YEIOBEKA

Ha Pa3HbIX CTAAUAX AaHTPOIIOTEHE3A.
[IpuBOINTH MPUMEPHI TPEACTABUTEIIEU
OCHOBHBIX CTQJIM{ aHTPOIIOrEHE3A:
ONMCHIBATH UX AHTPOIIOMETPUUYECKHE
JaHHbIE, 00pa3 JKU3HU U OpYyus TPyaa.
CpaBHUBATh NPEICTABUTEIEH OCHOBHBIX
CTaui aHTPOIIOTEHE3A

5.6

OBOJIIONHS
COBPEMEHHOTO
yeJIoBEKa

DBOJIIOLMS. COBPEMEHHOTO YEJIOBEKA.
EcTecTBeHHBIIT 0TOOP B MOMYIISITUAX
yesoBeka. MyTalMOHHBIN IPOLECC
u nonumopdusm. [lomynsironnbie
BOJIHBI, Ipeli) TeHOB, MUTpALIHS

PackpeiBaTh cosiepaHne TEPMUHOB
Y TIOHATHUM: MyTallMOHHBIN ITpOLIECC,
noUMOpU3M, MOMYJISIIMOHHbBIE
BOJIHBI, Ipei reHoB, MUrpanus,
«3(P(DHEKT OCHOBATEIS.
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U «d(PeKxT ocHOBATENS B MOMYJISAUAX
COBPEMEHHOT0 YeJIOBEKa.

JdemMoHcTpanuu
Tabauywvl u cxemwi: « ITAIBI IBOIIONUN

YCJIIOBCKa»

XapakTepu3oBaTh pojb ECTECTBEHHOTO
0TOOpa B MOMYJISIUAX COBPEMEHHOTO
4eJI0BeKa.

OrneHuBaTh POJIb MyTAlIUOHHOTO
npoiiecca, MOMyJISIIIMOHHBIX BOJIH,
aperida reHoB, MUrparuu, «3pdexra
OCHOBATEJISH B IBOJIIOLIUY MOTTYJISIIHIA
COBPEMEHHOTO YeJIOBEKa.
[TpuBoauTH MpUMEpPHI HAKTOPOB,
CTIOCOOHBIX BBI3BATH MOMYJIAIIMOHHBIE
BOJIHBI B 3BOJIIOLIUM COBPEMEHHOIO
yeJoBeKa

5.7

YesoBeueckue pachl.
MexucuurimHapHbie
METObI aHTPOIIOJIOTHUH

Yenoseueckue pacsl. [lonsTre o pace.
boubime pacel: eBponeongHas
(eBpaswuiickasi), aBCTpaIO-HErPOUIHAS
(3KBaToOpHaNIbHAS ), MOHTOJIOUTHAS
(a3uatcko-amepukaHckas). Bpems

U IITHU pacCeIeHUsl YeIoBeKa 1o
wianere. ENMHCTBO YenoBeyecKux pac.
Hayunast HecocToSITeTbHOCTh pacu3ma.
[IprcnocoOaeHHOCTh YenoBeKa

K Pa3HbIM YCIOBHUSIM OKpY KaroIen
cpenbl. Brnusinue reorpaduueckoi
cpenbl u ipeiida reHoB

Ha Mop(dosoruto u pU3znoIOTrHI0
YeJIOBEKA.

MeXIUCIUTIITMHAPHBIE METOIbI

PackpriBaTh conep:kaHue TEPMUHOB
Y MIOHSITUM: paca, paCoreHe3, PacusM,
COIIMAJIbHBIN JapBUHU3M.
XapakTepu30oBaTh MPU3HAKH OOJIBIITUX
pac 4ejoBeKa: €BPOINECOUIHON
(eBpa3uiicKoi), aBCTPAIO-HETPOUTHOM
(?KBaTOPHUAIILHOM ), MOHTOJIOMTHOM
(a3MaTCKO-aMEepPUKAHCKON ).

BbISBIISITH TPUYMHBI BOSHUKHOBEHUS
YeJI0BEYECKHX Pac.

[TpuBOAUTH IPUMEPHI AAATITUBHBIX
MPU3HAKOB Y MPEJICTAaBUTENEN
YEJI0BEUECKUX pac.

[IpuBOIUTEL CBUACTENILCTBA €IUHCTBA
MIPOUCXOKICHUS YEJIOBEUECKUX pac.
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B (pusnueckoit (OMOJIOTHUECKON)
AHTPOMOJIOTHH. DBOJIIOLIMOHHAS
AHTPOIIOJIOTHUS U MAJICOaHTPOIOJIOT ST
YEJIOBEYECKHUX MOMYJISIUN.
buocounanbHble HCCIIEIOBAHUS
pUpoAsl yenoseka. Mccmenosanue
KOSBOJIIOIUU OMOJIOTUYECKOTO

Y COLIMATILHOTO B YEJIOBEKE.
JlemoHCTpanuu

Tabauywl u cxemwi: «Pacel yeToBEKaY.
IIpakTuyeckasi padora

«M3yueHne 3KOJIOrMYeCKUX aIarTaui
YEJIOBEKa»

ConocTaBisATh aJalITUBHBIC THUIIBI
JIOAEH ¢ pacOBBIMU IIPU3HAKAMU.
JIoKa3pIBaTh HAYYHYIO
HECOCTOSITENIbHOCTh pacu3Ma

Nroro yacoB no teme 10
6 | Tema «9KkoJiorusi — HayKa 0 B3aUMOOTHOIIEHUSIX OPTraHU3MOB U HAJIOPTaHNU3MEHHbIX CHCTEM ¢ OKPY KaloIei
cpenoin»
6.1 | 3apoxnenue 1 3apoKICHHUE U pa3BUTHE HKOJIOTUU PackpeiBaTh copepkaHre TEPMUHOB

H pa3sBUTUC SKOJIOTHHA

B Tpynax A. ['ymOonsara, K.®. Pynbe,
H.A. CeseprioBa, . I'ekkens,

A. Tencnu, B.H. Cykauesa.

Pa3 el n 3a1a4 DKOJIOTUH.

CBs13b 9KOJIOTHH C IPYTUMU HAyKaMH.
JleMoOHCTpaL U1

Ilopmpemui: A. I'ymO0IB1T,

K. ®. Pynse, H. A. CeBep11oB,

9. I'ekkenp, A. TeHcan,

B. H. Cykaues.

Y TIOHSATHIA: DKOJIOTHUS, ayTIKOJIOTHS,
CUHAKOJIOTHSI, KOJIOTUSI COOOILECTB
1 DKOCHUCTEM, IKOJIOTHS BUIOB

Y TTOMYJISLIAMN.

XapakTepu30BaTh OCHOBHBIE ITAIIbI
3apOXKIAEHUS U PA3BUTHUA DKOJIOTUH KaK
HayKHU.

[TpuBoAUTH IPUMEPHI OOBEKTOB
W3YUYEHHUSI DKOJIOTUU.

HaspiBaTh OCHOBHBIE 3a/1a4H, CTOSALLNE
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Tabauywl u cxemwl: «Pa3ersr
DKOJIOTHI)

nepesi y4eHbIMH-3KOJI0TaMH.
YcTaHaBnuBaTh B3aMMOCBSI3b KOJIOTUU
C IPpYTUMH HayKaMH

6.2 | MeToabl DKOJIOTHH.
3HaueHue
DKOJIOTHYECKHUX
3HAHUH JIJIS UeI0BEKa

Mertonsl 3xonoruu. [lonessie
HaOMIOACHUS. DKCIIEPUMEHTHI

B OKOJIOTHU: IIPUPOJIHBIC

u nabopatopHbsie. MoaenupoBaHue
B 9KOJIOTUU. MOHUTOPHHT
OKPYKAIOIIEH CPEJIbl: JTOKAIbHBIN,
pPErHOHATBHBIN U TJI00aTBHBIIH.
3Ha4YCHUE HKOJIOTUYECKUX 3HAHUN
JUISL YEJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHHE KaK OCHOBA CBA3EH
YEJI0BEUECTBA C IPUPOJIOH.
PopMUPOBAHUE IKOJIOTUUECKON
KYJIBTYPBI U 3KOJIOTUYECKOU
IPAaMOTHOCTH HACEJIEHUS.
JleMoHCTpanun

Tabnuywvl u cxemolr.: «KMeTOABI
IKOJIOTUNY, «CXeMa MOHUTOPUHT A
OKPYXKarOLIEH Cpelib».
JlabopaTopHasi paborta
«M3yueHne MeTOI0B SKOJIOTUYECKUX
HUCCIICIOBAHUI

PackpsiBaTh cofepkaHie TEPMUHOB

Y TIOHSATHI: TOJIEBbIE HAOJIIOCHU,
MOHHUTOPHUHT OKPY KaIOIIEH Cpepbl,
MOJICIIUPOBAHUE, IKCIIEPUMEHT,
MIPOTHO3HPOBAHHUE.

XapakTepu30BaTh METOIbI SKOJIOTHH.
[IpuBOAWTH IPUMEPHI MTOEBBIX
HaOIIOIEHNI B DKOJIOTHH.

BBISBISITE 0COOCHHOCTH MOHUTOPHHTA
OKpY’Karolel cpejibl Kak MeTo1a
9KOJIOTHYECKHUX MCCIIETOBAHUM.
OO0O0CHOBBIBAThH 3HAYCHHE
AKCIIEPUMEHTOB B 3KOJIOTHICCKUX
HCCIIEIOBAHMSIX.

CpaBHuBaTh J1a00paTOPHBIE

Y TIPUPOIHBIC SKCTIEPUMEHTHI KaK
METO/IbI DKOJIOTNYECKHX MCCIICIOBAHMI.
OrneHnBaTh 3HAYCHHUE TIPOTHO3UPOBAHUS
KaK MeTO/a DKOJOTHYECKUX
HCCJICJOBAHMH.

OOOCHOBBIBaTh HEOOXOIMMOCTD
DKOJOTHYECKUX 3HAHUU

JUISl COBPEMEHHOTO YeJIOBEKa

HToro uacoB o teme
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7 | Tema «OpranusMbl ¥ cpeia 0OMTAHUSDY
7.1 | Dxomormyeckue 1 Okojorudeckre GakTopsl PackpwiBaTh copepkaHue TEPMUHOB

(bakTophI Y 3aKOHOMEPHOCTH UX JEHCTBU. Y TIOHSATHI: IKOJIOTHYECKui (akTop,
Knaccudukanus 3K0I0ru4ecKux OMOJIOTMYECKHIA OIITHMYM,
(dhakTOpoB: aOMOTUYECKHE, OTpaHUYMBAIOIINNA (JTMIMUTHPYIOLINN )
Omornueckue, antponorennsle. O0mue | daxrop.
3aKOHOMEPHOCTH JACHUCTBHS KrnaccudunupoBats 3KOJI0THYECKHIE
sKosiornyeckux daktopos. [Ipasuiio (baKTOpPBI 10 Pa3HBIM OCHOBAHUSM.
munumymMa (K. llnpenrens, XapakTepu3oBaTh 00IIHE
1O. JInbux). TonepaHTHOCTS. 3aKOHOMEPHOCTH JEUCTBUS
OBpUOMOHTHBIE M CTEHOOMOHTHBIE AKOJIOTHYECKUX (haKTOPOB.
OPTaHU3MBI. OO60CHOBBIBATH JICUCTBUE 3aKOHA
JleMOHCTpanun ONTUMYyMa 1 3aKOHA OIPaHUYHMBAIOIETO
Tabnuywvl u cxemvl: «IKOIOTHUECKUE (dakropa.
(dhakTophI». [IpuBOAUTH MPUMEPHI:
Oo6opynoBanue: repoapumn WJUTIOCTPUPYIOILLINUE JEUCTBUE TTPABUJIA
Y KOJUJIEKIIMU PACTEHUN U KUBOTHBIX, MUHUMYyMa, OTPAaHUYHBAIOIIETO
MPUCTIOCOOJICHHBIX K BIUSHUIO dakTopa, SBpUOMOHTHBIX
Pa3IMYHBIX KOJOTnYeCKuX (PaKTOpOB ¥ CTCHOOMOHTHBIX OPTaHU3MOB

7.2 | AbuoTtmueckue 1 AOluoTtudeckue (paxTopsl. PackpbiBaTh cofep:KaHue TEPMUHOB

dakTopsl. CBeT Kak CBeT Kak PKOJ0oTUYecKuit (hakTop. U TIOHSATUM: CBET, (DOTOMEPUOAN3M.

DKOJIOTUYECKUAN JlelicTBue pa3HbBIX Yy4aCTKOB XapakTepu3oBaTh JECHCTBUE CBETA KaK

(axrop COJIHEYHOT'O CIIEKTPA Ha OPraHU3MBI. HKOJIOTHYECKOTO (haKTOopa.

DKOJIOTUUECKHE TPYIIIbI pAaCTEHUMN

Y )KUBOTHBIX 10 OTHOIIICHUIO K CBETY.
CurHasibHast poJib CBETA.
DoTONEPUOIU3M.

CpaBHHBaTh JIEHCTBHE PA3HBIX
YYaCTKOB COJTHEYHOTO CTIIEKTpPa
Ha OpTaHU3MBI.

BrIsiBIsITE 0COOEHHOCTH CTPOCHUS
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JdemMoHcTpauuu

Tabauyvt u cxemvi: «CBETOBOM
CIIEKTP», « IKOJIOTHIECKHUE TPYTIIIBI
YKUBOTHBIX 110 OTHOIIICHUIO K CBETY».
OO6opynoBanme: repbapuu
CBETOJIIOOMBBIX, TCHEIIOOUBEBIX U
TEHEBBIHOCJTMBBIX PACTCHHI;
CBETOJIIOOMBBIC, TCHEITIOOMBEIC U
TEHEBBIHOCIIMBBIC KOMHATHBIC
pacTeHUsI.

JlaGoparopHas padora
«BpIsIBIEHME TPUCTIOCOOICHUIA
OpPraHU3MOB K BIIUSIHUIO CBETa)

1 JKU3HEICATCIIBHOCTH PAaCTCHUN
Pa3HBIX SKOJOTHYECKHUX TPYIIIT

10 OTHOIICHHIO K CBETY
(cBeTOII00MBBIC, TEHETIOOHMBBIE,
TEHEBBIHOCJIUBEIC).

[TpuBOIUTE MPUMEPHI PACTCHUH Pa3HBIX
HKOJOTUYECKUX TPYIII 110 OTHOIIIECHUTO
K CBETY.

BBIABIATE 0COOCHHOCTH CTPOCHUS

U JKH3HEICATCIBHOCTH KUBOTHBIX
Pa3HBIX IKOJOTHYECKUX TPYIIII

110 OTHOIICHHIO K CBETY (IHCBHBIC,
CyMepeYHbIC, HOUHBIE).

[TpuBOANTE IPUMEPHI JKUBOTHBIX
Pa3HBIX SKOJOTHUECKHUX TPYIIIT

110 OTHOIIICHHIO K CBETY.
OO00CHOBBIBAThH 3HAUCHHUE
dhoTonepruoan3Ma B )KU3HU OPTaHU3MOB
U JIJIS IPAKTHKH CEITBCKOTO X035MCTBA

7.3

Abuotnyeckue
(bakTopsbI.
Temmeparypa kak
DKOJIOTUYECKHAN

dakrop

TemnepaTypa Kak SKOJIOTHYECKUI
dakTtop. JlelicTBre TeMepaTypbl
Ha opranu3Msl. [lolkuIoTepmMHbIE

Y TOMOHOTEPMHBIE OPTaHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHHU3MBI.

JemoHCTpanuu

Tabauywl u cxemoi: «TemIOKpOBHBIE

PackppIBaTh coepkaHre TEPMUHOB

Y MOHSTUI: TEMIIEPATYpA,
MONKUIIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOMOTEPMHBIE (TEIJIOKPOBHBIE)
OpraHu3Mbl, aHAOMO03, IBPUTEPMHbBIEC
OpPraHU3Mbl, CTECHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYIISALIHSL.

XapakTeprus3oBaTh JICUCTBUE
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JKUBOTHBIE», « XOJIIOAHOKPOBHBIE
KUBOTHBIC).

Oo0opynoBanme: repdbapun
1 KOJIJICKIIMH TEIUIOTIOOUBEIX,

3UMOCTOMKHX, MOPO30YCTONYNBBIX
pacTeHUN; Yy4elia IITULl U 3BEPEN.
JlabopaTtopHnas paGora

«BpIsiBIICHHE TTPUCTIOCOOICHUIM
OPraHU3MOB K BIUSHUIO TEMIIEPATYPbD)

TEMIIEpaTypbl HA OPraHU3MBI.
BBISBISATE 0COOEHHOCTH CTPOEHUS

Y )KU3HEEATEIbHOCTH
MONKUIIOTEPMHBIX (XOJI0IHOKPOBHBIX)
Y TOMOMOTEPMHBIX (TEMIOKPOBHBIX )
YKUBOTHBIX.

[IpuBOAUTE MPUMEPBI NOWKWIOTEPMHBIX
(XOJIOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TEeMIOKPOBHBIX) )KUBOTHBIX.
BbIsSIBISITE 0OCOOEHHOCTH CTPOEHUS

Y JKU3HEIEATEIbHOCTH TEIUIOOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHuil.

[TpuBOAUTH MpUMEPHI TEIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHui.

[TprBOIUTE MPUMEPHI SBPUTEPMHBIX

U CTEHOTEPMHBIX OPTaHU3MOB

1.4

AOuoTHYECKIE
dakTopsl. BiaxxHoCTh
KaK DKOJIOTHUYECKUIN

(dakrop

BraxHOCTBH Kak 9KOJIOTHUECKUM
dakrop. [Ipucnocobienus pacTeHuit

K MOJIIEpKaHUIO BOJAHOTO OayiaHca.
Knaccudukanus pacteHuit

110 OTHOIIICHMIO K BOJIC.
[TpucnocobmeHms > KUBOTHBIX

K U3MEHEHHIO BOJHOTO PEXUMa.
JemoHCTpanuu

Tabaunel u cxeMbl: «PU3H0IOrNUECKUE

PackpriBaTh copiepkaHue TEPMUHOB

Y TIOHSITUH: BIIAYKHOCTh, TUJIPO(UTHI,
rurpouThr, Me30(UTHI, KCEPODUTHI,
’KUBOTHBIC: BOJIHbIE, TTOJTYBOJTHEIE,
Ha3eMHbIE.

XapaxkTepru3oBaTh AEUCTBUE BIAXKHOCTU
KaK 9KOJIOTHYECKOTro (pakTopa.
BBISBISITE 0COOEHHOCTH CTPOCHUS

Y )KU3HEJEATEIIbHOCTH PACTCHHI
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aJlanTaIy >KMBOTHBIX).
Oo0opynoBanme: repbapun pacTeHuH,
OTHOCSAIITUXCS K TUTPOQUTAM,
Kcepodutam, Mme30puTaM, KOMHATHBIE
pacTeHus: JaHHBIX TPYIIL.
JlabopaTopHasi padora
«AHaTOMUYECKHE OCOOEHHOCTH
pacTEeHM U3 Pa3HBIX MECT OOUTAHUSD)

Pa3HBIX IKOJOTUYECKUX TPYIII 110
OTHOLIEHUIO K BOJIE.

[IpuBOIUTE MPUMEPHI PACTEHUI PAa3HBIX
DKOJIOTMYECKHUX TPYIII [0 OTHOILIEHUIO
K BOJE.

BrIaBISTE aHATOMUYECKHE
1 (PU3NOIOTUYECKUE TIPUCTTOCOOICHUS

JKUBOTHBIX K U3MEHEHUIO BOJIHOTO
pexumMa.

[IpuBOAUTH MPUMEPHI BOJIHBIX,
MTOJTYBOJIHBIX U HA3€MHBIX KUBOTHBIX

7.5

Cpenbl oOuTaHus
OpraHU3MOB

Cpenpl 0OMTaHUS OPraHU3MOB: BOIHAS,
Ha3eMHO-BO3IyIITHAs, [IOYBEHHAS,
rITyOWHHAS TIOIITOYBEHHAS,
BHyTpHOpranu3MeHHas. Ou3nuko-
XUMHUYECKHE OCOOCHHOCTH Cpe/l
OoOWTaHUs OPTaHU3MOB.
[Ipucroco6eHust OPraHu3MOB K )KU3HH
B Pa3HBIX cpefax.

JemoHCcTpanuu

Tabnuyvt u cxemol: «Cpenpl oOUTaHUS
OpTaHU3MOB).

Ob6opynoBanme: KOJUICKIIMU
’KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax

PackpeiBath coqiepxanie TepMUHA
«cpena OOUTaHUs.

XapaxkTepuzoBaTh 0COOCHHOCTH
BOJIHOM, HA36MHO-BO3AYIITHOM,
MMOYBEHHOM, TITyOMHHO MOIIOYBEHHOM
Y BHYTPUOPTAaHU3MEHHOM Cpex
oOuTaHwusl.

CpaBHuBatTh PU3NKO-XUMUYECKUE
YCJIOBUS Pa3HBIX Cpejl OOUTAHMUS.
BbISBISTE 4epThl IPUCTIOCOOICHHOCTH
OpraHU3MOB K OOUTaHUIO B BOJTHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPHUOPTraHU3MEHHOU Cpeax
oOuTaHMs.

[TpuBOAUTH MPUMEPHI OPTAHU3MOB,
OOWTAOIINX B PAa3HBIX cCpeax

129



®enepanbHas padodas nporpamma | buomorns. 10—11 kmaccel (yriryOJeHHBIH YPOBCHB)

7.6 | buonornueckue buonornyeckue purmbl. BHemHue PackppIBaTh conepkaHue MOHATUS
PUTMBI U BHYTpeHHHE pUTMbI. CyTOUHBIE «OHOJIOTMYECKUE PUTMBDY.

Y TOJIMYHBIC PUTMBI. XapakTepu3oBaTb 0COOCHHOCTH
[Tprcnioco01eHHOCTh OPraHU3MOB BHEIIIHNX, BHYTPEHHUX, CYTOYHBIX
K CE30HHBIM U3MEHEHUSIM YCIIOBHIA Y TOJMYHBIX OMOJIOTUYECKUX PUTMOB.
YKU3HU. [IpuBOANTH MPUMEPHI MPOSBICHUS
JleMOHCTpaIHH OMOJIOTMYECKUX PUTMOB Y pPa3HbIX
Tabauyst u cxemol: «bHOIOTHUCCKUE OpraHu3MOB.
PUTMBD». BbIsSBISATE UepThl NPUCTIOCOOIEHHOCTH
O0opynoBanme: repbapuu u OpraHU3MOB K CE30HHBIM U3MEHEHUAM
KOJUIEKIIMU PACTEHUH U JKUBOTHBIX, YCIIOBMH JKU3HH.
00J1aIaf0IIMX YePTaAMU OnuceIBaTh CE30HHBIE SIBJICHUS B KU3HU
IIPHUCIIOCOOJIEHHOCTH K CE30HHBIM OpPraHHU3MOB, PACIIPOCTPAHEHHBIX
MU3MEHEHHUSAM YCIIOBUH KU3HH B CBOEU MECTHOCTHU

7.7 | )Kuznennsie popMbI Kuznennsle (popMbl OPraHu3MOB. PackppIBaTh conepkaHue MOHATUS

OpraHu3MOB

[Tonsatue o x)u3HEHHOH (hopme.
’Kuznennbie pOpMbI pacTEHU:
JIEpEeBbsl, KYCTapHUKH, KyCTapHUUKH,
MHOT0JIETHUE TPaBbl, OJTHOJIETHUE

TpaBbl. JKuzHeHHbIE (POPMBI )KUBOTHBIX:

TUAPOOHOHTHI, TEOOMOHTHI,
a’3poOHOHTBI. OCOOEHHOCTH CTPOEHUS
u o0pa3a KU3HH.

JlemoHCTpanuu
Tabnuyvl u cxemvi: «KU3HEHHBIE

dhopmbl pacTeHui», « Ku3HEHHBIC
(hOpPMBI JKUBOTHBIX.

«CKU3HEHHas (hopMa OpraHu3May.
BrIsIBIISITE 0COOGHHOCTH CTPOSHUS
1 )KU3HEEATCTbHOCTH PACTeHUN
Pa3HBIX KU3HECHHBIX (POpM.
[IpuBOINUTH MPUMEPBI PACTEHUN PA3HBIX
KU3HEHHBIX (POPM.

BoIaBISTHE 0COOEHHOCTH CTPOCHUS
U KU3HEIEATCILHOCTH KUBOTHBIX
Pa3HBIX JKU3HCHHBIX ()OPM.
[IpuBOANTH PUMEPHI JKUBOTHBIX
Pa3HBIX JKU3HEHHBIX (OPM
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Oo0opynoBanme: repdbapun
Y KOJUTCKIIUY PACTCHHI 1 )KUBOTHBIX
Pa3IUYHBIX KU3HEHHBIX (OPM

7.8

buotnueckue GpaxTopsl

buotnueckue daxtopsl. Buas
OMOTUYCCKHUX B3aNMOACHCTBUM:
KOHKYPEHITUS, XUIITHNIECTBO, CHMOMO03
u ero Gopmsl. [lapasutusm,
KOOoTIepalys, MyTyaJIu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxjeOHn4ecTBO). HeTpoduueckue
B3aUMOICHCTBUS (TOIMMYECKUE,
dbopuueckue, pabpuyeckue). 3HaueHUE
OMOTHYECKUX B3aUMOICHCTBHI

JUUIS1 CYILIECTBOBAHMS OPraHU3MOB

B cpenie ooutanus. [Ipunmun
KOHKYPEHTHOTO UCKIIFOYCHUSI.
JemoHCcTpanuu

Tabauywl u cxemovl: «KIKOCHCTEMA
HITUPOKOJIMCTBEHHOTO JIECA,
«DKOCHCTEMA XBOMHOTO JIecay,
«lenu nutaHus, « XMITHUYECTBOY,
«ITapazutuzmy», «KoHKypeHIUs»,
«Cumbmno3», «KoMMmeHcaau3m.
Ob6opynoBanme: KOJUICKIIMU
KUBOTHBIX, YU4ACTBYIOIITUX

B Pa3JIMYHBIX OMOTHUSCKHUX
B3aHMO/ICHCTBHUSIX

PackpbiBaTh cofiep:KaHue TEPMUHOB

Y TIOHSATHUI: KOHKYPEHIIUS,
XUITHUYECTBO, TAPA3UTHU3M,
MyTyaJIi3M, KOMMEHCAIIU3M,
HeTpo(prUecKrue B3auMOICHCTBHUS.
XapakTepu3oBaTh BUbl OMOTUYECKHUX
B3aMMO/ICHCTBUM.

OOBICHATH CYIIHOCTh KOHKYPEHIIUH,
XUITHUYECTBA, MMapa3uTU3Ma,
MyTyaJIn3Ma, KOMMEHCAJIN3MA.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIHUX B OMOTHYECKUX
B3aMMO/ICUCTBUSAX Pa3HbIX THUIIOB.
OneHnBaTh 3HAYEHUE OMOTUYECKUX
B3aMMOJICUCTBUH 1Sl CYLLIECTBOBAHMUS
OpraHU3MOB B cpefie OOMTaHUSI.
OO60CHOBBIBATH JEHCTBUE MPUHITUTIA
KOHKYPEHTHOTO UCKJIFOYEHUS

NToro yacoB 1mo treme
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8 Tema «IK0J10THs BUOB U MOMYJISALMID)
8.1 | Dkomoruueckue 3 DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpbIBaTh coaep:kaHue MOHATHS

XapaKTEPUCTUKHU nonyJsiiuu. [lomynsinus kak KTOIYJISIIUS.

MOMYJISIIUN ouosiornyeckas cuctema. Posb OueHnBaTh 3HAYEHUE HEOTHOPOIHOCTH
HEOJIHOPOJHOCTH Cpelbl, PU3UUECKUX | CPEelbl, GU3NUECKUX OapbepoB
OapbepoB U OCOOCHHOCTEH OMOJIOTHH 1 0COOCHHOCTEN OMOJIOTHUH BHJIOB
BUJIOB B (DOPMUPOBAHUU B ()OPMUPOBAHUU TTPOCTPAHCTBEHHOMN
MIPOCTPAHCTBEHHOU CTPYKTYPBI CTPYKTYPbI IOMYJISIITUNA.
nonysuui. OCHOBHBIE MMOKA3aTENN [IpuBOAUTE pUMEPHI TOMYJISALAN
MONYJISIIUN: YACIICHHOCTb, IJIOTHOCTh, | PA3HBIX BUJIOB PACTEHUI U dKUBOTHBIX.
BO3pACTHAs U MOJIOBasi CTPYKTYpa, XapaxkTepu3oBaTh OCHOBHBIE
POXK1a€MOCTh, IPUPOCT, TEMIT POCTA, AKOJIOTHYECKHUE MTOKa3aTeNn
CMEPTHOCTb, MUTPALIUS. MONYJISLUN: YACIICHHOCTb, JIOTHOCTb,
JleMOHCTpanun BO3pACTHAs U MOJIOBasi CTPYKTYpa,
Tabauywl u cxemol: «IKOJIOTUIECKUE POXKIAEMOCTh, IPUPOCT, TEMII POCTA,
XapaKTEPUCTUKHU MOMYJISIIIUNY, CMEPTHOCTb, MUTpAIIHS.
«IIpocTpaHcTBEHHAS CTPYKTYypa
nonyJsiuun», «Bo3pactHbie mupamMubi
MOMYJISLII

8.2 | Dkosornyeckas 3 DKoJIOTHYECKasi CTPYKTypa MOMyJIALHUKU. | PackpeIBaTh cofepkaHue TEPMUHOB U

CTPYKTypa O1ieHKa YUCIIEHHOCTH TOMYJISIITUU. MOHATHN: IMHAMUKA TOMYJISALINH,

MOMYJISILINH. JInHaMuKa NOMyYJISILIMY U €€ PETYJSINUA. | OMOTHUECKHUI IMOTEHIIMAT ITOITYJISIIUH,

JlvHaMuKa nomyJsiuuu buotnyeckuii moTeHUMaN MONyJIALUUA. | KPUBBIC BBDKUBAHHUS, (PAaKTOPHI

U €e peryssius MopenupoBaHue JUHAMUKN CMEPTHOCTHU, EMKOCTb CPEJIbI.

nonyJsiuu. Kpussie pocTa
YUCJIEHHOCTH nonyisauuu. Kpusele
BBDKMBaHMUs. Peryisnys 4ncieHHOCTH

OOBICHATH 3aKOHOMEPHOCTH
pa3MeleHust 0cooe MomyJIsIIu
Ha 3aHMMAaeMOU TEPPUTOPUHU.
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NOMYJISIUNA: POJIb (DAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT
IUIOTHOCTU. DKOJIOTMYECKHE CTPATETUH
BU10B (- U K-cTpaTerun).
JdemMoHcTpauuu

Tabauywvl u cxemovr: «CKOPOCTh
3aceJIeHHs] TOBEPXHOCTU 3eMIIU
Pa3IMYHBIMHA OpraHU3MaMu»

OrieHuBaTh OMOTHYECKUN TOTEHIINAI
MOMYJISILIUI Pa3HbIX OPraHU3MOB.
AHanu3UpoBaTh KPUBBIE POCTA
YUCJICHHOCTH MOMYJISIAN U KPUBBIE
BBIKMBAHMS.

OOOCHOBBIBaTh IPUUYUHBI CAEPKUBAHUS
OMOTHYECKOI0 MOTEHIINAIa POCTa

Y IPUYMHBI BCIIBIIIEK POKIAEMOCTH

y OTZICJIbHBIX OPTaHU3MOB.
[lepeuncnarh GpakTOpbl CMEPTHOCTH,
PETYIMPYIONINAE YUCICHHOCTD
TOMYJISIUK PACTEHUM U )KUBOTHBIX.
OnuchIBaTh YKOJIOTUUECKHE CTPATETUU
BHJIOB

8.3

DKOJIOTHYECKAA HUIIIA
BHJIA

[Tonsarue 06 HKOTOTUUECKOUN HUIIIE
BuJa. Mectoooutanue. MHOromepHas
MOJENb DKOJIOTHYECKON HUIIIU

. 1. XatunHcoHa. Pazmepsbl
AKOJIOTUYECKOM HuUllM. [loTeHunanbpHas
Y peajn30BaHHAas HUILU.

Bua xak cuctema nomynsiuuid. Apeasl
BUJIOB. BUJIbI ¥ X )KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE
HKBUBAJICHTHI.

3aKOHOMEPHOCTH MTOBEACHUS

Y MUTpaIUi )KUBOTHBIX.
buoniornueckre NHBa3MM 4yKepOTHBIX

PackpeiBath cojiepxaHne TEpMUHOB

Y TIOHSATHI: SKOJIOrn4ecKas HuIlla, BU/I,
apeas, UHBa3usl.

XapakTepru30BaTb MHOTOMEPHYIO
MOJ€ENb DKOJIOTHYECKON HUIIIN

J. 1. XaTunHCcoHa.

[IpuBOUTE MPUMEPHI SKOJIOTUUECKUX
HUIII Pa3HbIX BUJIOB PACTECHUM

1 )KUBOTHBIX.

BBISBIATH OTIMYKE SKOJIOTHYCCKOM
HHIIIY BHJIA OT €T0 MECTOOOMTAHUS.
['paduueckn nzob6paxxaTh
MHOTOMEPHYIO MOJENb 3KOJIOTHYECKOU
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BU/IOB.
JdemMoHcTpauuu

Topmpem: 1. 1. XaT4nHCOH.
Tabnuywvr u cxemol: «Moaenb
HKOJIOTHYECKON HUIIU

J. . XatuuHCOHAY.
Oo0opynoBanme: repbapun pacTeHUH;
KOJUICKIIUH )KUBOTHBIX.
JlabopaTopHasi paborta
«IIpucnocobiieHust ceMsiH pacTeHUN

K pacCEICHUIO»

HUIIY JUIS pa3HbIX BUJIOB.

BbIABIATE IPUYMHBI pa3Induil

B pa3Mepax 3KOJIOTUYECKOW HUIIN

Y Pa3HbIX BUJIOB PACTEHUN U KUBOTHBIX.
AHaMM3UPOBATH IPUYUHBI

Y IIOCJIE/ICTBUSI CMEHBI OKOJIOTHYECKON
HUIIA

Htoro yacos no Teme 9
9 | Tema «9Ko0rusi COOOMIECTB. IKOJIOTHIECKHE CHCTEMbD)

9.1 | CoobmiecTBO 1 CoobmectBa oprann3moB. broiieHos PackpriBaTh cofepkaHie TEPMUHOB
OpPTaHU3MOB — U ero cTpykrypa. CBsi3u MexXIy Y TIOHSATHM: OMOIIEHO3, OMOTOII.
OMoIICHO3 OopraHu3MaMH B OMOIICHO3E. XapakTepu3oBaTh OMOIIEHO3 U €T0

JleMOHCTpaIUK CTPYKTYPHI: BUIOBYIO,
Tabauyst u cxemol: «CTpyKTYpa MPOCTPAHCTBEHHYIO, TPO(DHUIECKYIO.
ounoreHo3a», « IKocucTemMa [TepeuncnsaTh ¥ IPUBOINUTH IPUMEPHI
IITUPOKOJTUCTBEHHOTO JIECay, CBsI3EH MEXTy OpraHu3MaMH
«IKocHcTEeMa XBOMHOTIO JIeca B OMOIIEHO3€E

9.2 | Dxocucrtema 2 DKocHcTeMa KaK OTKpPBITasi CUCTEMaA PackpriBaTh cojiepikaHre TEPMUHOB

(A.J. Tencnu). @yHKIMOHAIbHbBIE
OJIOKHM OpraHU3MOB B 3KOCUCTEME:
MPOAYILEHTHI, KOHCYMEHTHI,
penyuenTsl. Tpoduueckue ypoBHH.
Tpoduueckue uenu u ceTu.

Y TIOHATHUI: DIKOCUCTEMA, IPOAYLIEHTHI,
KOHCYMEHTBI, PeIyLIeHThI, TPOPHUECKUE
YPOBHH, Tpopuueckue (MUILIEBbIC)
LEIU U CETH.

Ha3zbIBaTh CTpYyKTYpHBIE KOMIIOHEHTBI
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AOnoTHyecKre 0J10KH YKOCHUCTEM.
ITouBBI ¥ MIIBI B DKOCHCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

JleMoHCTpaLun

Ilopmpempwi: B. H. Cykaues,

A. JI. Tercan.

Tabauyst u cxemol: «OYHKIIMOHAIIbHBIC
IPYIIIBI OPTaHU3MOB B 9KOCHUCTEME,
«KpyroBopOT BEIIECTB B 3KOCUCTEMEY,
«llenn nmutanus (macTOMIIHAS,
JIETPUTHAS ).

OO6opynoBanme: repdbapun pacTeHUMH;
KOJIJICKITMM HACEKOMBIX; dyuesia TTHI]
U 3BEpen

OKOCHUCTEMBI.
XapakTepu3oBaTh PyHKINUU

¥ TIPUBOJIUTH TIPUMEPHI

OpPTraHU3MOB B SKOCHUCTEME

HAa OCHOBE MMEIOIINUXCS 3HAHUH

0 pacTeHUSX, Tprbdax, OaKTEePUIX

Y )KUBOTHBIX.

OnuceIBaTh KPyroBOpPOT BEIIECTB

Y TIOTOK SHEPTHU B SKOCUCTEME.
OOBACHATDH POJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BELIECTB U MOTOKE SHEPTHUHU.
[TpuBOIUTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIIUX Pa3HbIe YPOBHU
TPOPUUECKUX MTHUPAMHU/I.

CocTaBnATh CXeMBI TIepeHoca
BELIECTBA M DHEPTUU B IKOCHCTEMAX
(uenu nuTaHus).

CpaBHHMBaTh TACTOMIIIHBIC U ICTPUTHBIC
ETY TUTaHUs

9.3

IKOJIOTHUECKHUE
MTAPaAMU/IBI

OCHOBHBIE OKA3aTENIM SKOCUCTEMBI.
buomacca u mpogyxkuus.
DKOJIOTUUECKHUE MUPAMU/IbI YUCET,
OroMacchl M DHEPTHUH.
JemoHCTpauuu

Tabnuywl u cxemvl: «IKOIOTHYECKAS
MAPaAMHUJIA YUCEID, « IKOJIOTHUECKast

PackpbIBaTh conepxaHue TEPMUHOB
U TIOHATUMN: MPOAYKIMs, Ouomacca,
DKOJIOTMYECKas MMpaMHUIA.
XapakTepu3oBaTh IIpaBuiia
DKOJIOTMYECKUX MUPAMHUJT YHUCETI,
OroMacchl U YHEPTUU.

OOBACHATD MPUUUHBI PA3ITUUHIA

135




®enepanbHas padodas nporpamma | buomorns. 10—11 kmaccel (yriryOJeHHBIH YPOBCHB)

nupaMuia GMOMacch»,
«IKOJIOTHYECKAs MUPAMUIa SHEPTUN

B IIPOJIYKTUBHOCTHU Y Pa3HbIX
HKOCHUCTEM.

[IpuBOAMTH MPUMEPHI TPAKTUYECKOTO
MPUMEHEHUST MPABHII 3KOJIOTHYECKUX
U paMHU/I.

CpaBHHBaTh OMOMAcCCy U MPOAYKIIHIO
HKOCHCTEM CyIIH U MUPOBOro OKeaHa

9.4 | N3meneHwus HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI | PackpbIBaTh cosepkaHue TEPMUHOB
COO0OIIECTB — cooO1ecTB — cykueccuu. [lepBuunble | ¥ MOHATHI: CyKLecCUsl, KITMMAaKCHOE
CYKILIECCHH Y BTOPUYHBIE CYKIIECCUHU U UX COOOIIECTBO, CYKIIECCUOHHBIN psi.

IIPUYUHBI. AHTPOIIOTEHHBIE XapakTepu3oBaTh CyKIECCUM:
BO3JICHCTBHSI HA CYKIIECCHH. IIEPBUYHBIE U BTOPUYHBIE, IPUBOJUTH
KnnmakcHoe cooO1iecTBo. WX MPUMEPHI U Ha3bIBATh MPUYUHBI
buopasnooOpasue u moyiHOTa CMEHBI COOOIIIECTB.

KpyTrOBOPOTa BEIIECTB — OCHOBA CpaBHHBaTh BPEMEHHBIE U KOPEHHBIE
YCTOMYMBOCTU COOOIIECTB. OMOreo1eHO3bl Ha KOHKPETHBIX
JleMoHCTpaun IIpUMEpPAX CBOEH MECTHOCTH.
Tabauysl u cxemwvl. «ObpazoBaHue MopnenvpoBaTh pe3yiabTaThl Ipolecca
0os0tay, «[lepBuuHas cykueccus», CMEHBI OMOT€01EHO30B MO/ BIUSHUEM
«BoccraHoBIeHHE Jieca ociie aHTPONOreHHOT O (haKTopa

1oKapay

9.5 | IIpupoansbie [TpupoaHbie S3KOCUCTEMBI. PackpeiBath conep:xanue TEPMUHOB
DKOCUCTEMBI JleMoOHCTpaL U1 Y TIOHSITHI: (PUTOMIIAHKTOH,

Tabauywl u cxemwvl. « IKOCUCTEMA
HIUPOKOJIMCTBEHHOTO JIECay,
«IKOCHCTEMA XBOMHOTO JIECay,
«IKocHUCTEMA 03€pPay.

300IIJIAHKTOH, IPYCHOCTb.
XapakTepu3oBaTh IIPUPOIHBIE
DKOCHUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha IpuMepe 03epa,
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Oo0opyaoBaHMe: aKBapuyM Kak MOJIEIIb
HKOCHUCTEMBI.

IKCKypeHus «IKCKYPCHS B THITUIHBIN
ouoreorieHo3 (B 1yOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJ0JIbHBIN

WJIU IOUMEHHBIH JTyT, 03€p0, O0JIOTO)»

XBOWHOTO M ITMPOKOJIMCTBEHHOTO JIECa).
OOBSACHITH IPUUUHBI PA3TUYHON
OroMacchl IPOAYLIEHTOB

1 KOHCYMEHTOB B IIPHPOTHBIX
KOCHCTEMAX.

CocTaBisaTh NaCTOUIIHBIC U ICTPUTHBIC
[IENN MUTAHMS TPUPOTHBIX SKOCHCTEM.
[IpuBOAMTHE MPUMEPHI OPTAHU3MOB,
BXOJISIIIIAX B COCTaB (PUTOIJIAHKTOHA,
300IJIAaHKTOHA, OeHTOCA.
OOGOCHOBBIBATH POJIb SIPYCHOCTH

B JKM3HHM HAa3EMHBIX SKOCHCTEM.

CpaBHUBaTh OMOMACCY U MPOAYKIIHIO
BOJIHBIX Y HA3€MHBIX DKOCHCTEM

9.6

AHTpPONIOT€HHBIE
HKOCUCTEMBI
(arpod’KOCUCTEMBI)

AHTPOTIOT€HHBIE 3KOCUCTEMBI.
Arposkocucrema.

ArporieHos. Paznnuns Mexay
aHTPOIIOT€HHBIMU

Y IPUPOJHBIMU SKOCUCTEMaMHU.
JemoHCcTpanuu

Tabauyvt u cxemol: K ATPOLICHO3Y,
«KpyroBopoT BelleCTB U MOTOK
HHEPrUU B arpoLiEHO3e».
OO6opynoBanme: repbapuu
KyJBTYPHBIX U TUKOPACTYIIIUX
pPaCTEHU.

IKCKypcus «IKCKypCus

PackppIiBaTh coepkaHre TEPMUHOB
Y TIOHSITUI: arpO3KOCUCTEMA,
arpoLEeH03, MOHOKYJIBTYpA.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCUCTEMBI.
[IpuBOINTH MpUMEPHI
arpOdKOCUCTEM.

CocTaBisTh LIENU MUTAHUS arpOLIEHO3A.
OO00CHOBBIBATH MPUYMHBI HU3KOMN
YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHHMBATB arpO3KOCUCTEMBI

Y TIPUPOJIHBIE SKOCUCTEMBI.
XapaKkTepru30BaTh POJb YEJIOBEKA
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B arpod’KocHUcTeMy (Ha MoJje
WJIU B TETUIMYHOE XO3SIICTBO)»

B COXPaHCHUU YCTOI\(JILIHBOCTI/I
ArpO3KOCUCTEM

9.7

Yp6osKoCUCTEMBL.
OKOMOHUTOPHUHT

Ypb6oskocucteMbl. OCHOBHBIE
KOMITOHEHTHI YPOOIKOCUCTEM.
['opoackas diopa u dayHa.
CuHaHTpONM3a1usa TOPOJCKOMN PayHbI.
buonornueckoe u X0341MCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM

U ypOOIKOCUCTEM.

3aKOHOMEPHOCTU (POPMUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUN
OpPraHU3MOB B 3KOCUCTEMAX.
IIepeHoC 3HEpPTUH U BEMIECTB MEXKILY
CMEKHBIMU SKOCUCTEMAMH.

Y CcTONYMBOCTH OPraHU3MOB,
MOMYJISIITUN U DKOCUCTEM B YCIOBHUSAX
€CTECTBEHHBIX U AaHTPOIIOT€HHBIX
BO3JICHICTBUI.

Metoa010russ MOHUTOPHHTA
€CTECTBEHHBIX U AaHTPOIIOTEHHBIX
HKOCHCTEM.

JleMoOHCTpaL U1

Tabauywl u cxemol: «[Ipumepsl
ypOOdKOCHUCTEMY.

IIpakTuyeckasi padora

«M3yuenue u onucanue
ypOOIKOCHUCTEMBDY.

PackppiBaTh copepkanne TEPMUHOB
U TIOHATHUH: ypOOIKOCUCTEMA,
CUHAHTpOMU3AIMs, TopoJicKas (iopa,
ropojckas (ayHa, 3KOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
OnuceIBaTh OMOJIOTUYECKOE

Y XO35IMCTBEHHOE 3HAYEHUE
ypOOIKOCHCTEM.

[IpuBOANTH IPUMEPHI U OIICHNUBATH
COCTOsIHME YPOOIKOCHUCTEM CBOEH
MECTHOCTH.

BhIsIBIISITE 0COOEHHOCTH TOPOJICKOM
Gbropsl 1 QayHBbI.

CpaBHuBaTh ypOOIKOCHCTEMBI

U TIPUPOIHBIC YKOCHCTEMBI
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JlaGopaTropnas padora

«M3yueHune paznooOpa3us MEIKUX
MMOYBEHHBIX WICHUCTOHOTUX B PA3HBIX
HKOCHUCTEMAX)

Hroro

4acoB I10 TEME 12

10

Tema «buocdepa — ri106aabHas IKOCUCTEMA»

10.1

buocdepa. Ctpykrypa 2
u coctaB 6uochepsl

buocdepa — obmerranerapHas
00oJt0uKa 3eMIIH, T1Ie CYIIECTBYET
WM CYIIIECTBOBAIA KU3Hb. PazBurue
IpeacTaBIeHU 0 Orochepe B Tpyaax
3. 3rocca. Yuenue B.U. BepHanckoro
o ouocdepe. O61actu Ouocdepsl u ee
cocrtaB. JKuBoe BeiecTBo Ouochepsl
U ero QyHKIIHH.

JlemoHCTpanuu

Ilopmpemuwi: B. 1. Bepnaackuii,

3. 3rocc.

Tabauywt u cxemwi: «I'eocdepsl
3eminy, « DYHKITHH )KHBOT'O BEIIISCTBAY

PackpsiBaTh cosep:kaHie TEPMUHOB

U IOHATHI: 6nocdepa, )KuBoe
BELIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIIECTBO, OMOTSHHOC
BEIIECTBO.

[TpuBouTH HOPMYITHPOBKHA OCHOBHBIX
nonoxxenuit yuenus B. 1. Bepnaackoro
o buocdepe.

XapakTtepu3oBaTb 001acTi OMochepsl

U X COCTaB, Ha3bIBaTh 00JIaCTU
pacmpoCTpaHEHHS KUBOTO BEIIECTBA

B 000J104KaxX 3eMJIM U BBISBIIATD
IPUYUHBI €r0 PA3ITUYHOTO
pacrpeeneHusl.

[lepeuncnsats GpyHKLINN KUBOTO
BelecTa ouocdepsl (razonas,
OKHCITUTEIbHO-BOCCTAHOBUTENbHAS,
KOHIIEHTPAIIMOHHAsA, OMOXUMHUYECKas).
[IpuBOIMTE MpUMEPHI MPEOOPA3YIOLIETO
BO3/ICICTBUS KUBOTO BELIECTBA

Ha 6uocdepy.
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AHanM3upoBaTh U OIICHUBATH
OMOJIOTUYECKYIO HH(POPMAITHIO

0 rI100AJIbHBIX IKOJIOTUUECKUX
npobemMax Guochepsl, OIydaeMyro
U3 Pa3HbIX HICTOYHUKOB.

OuenuBats Bkian B. U. Bepnanackoro,
3. 3r0cca B CO3JaHNE YUEHUS

o ouocdepe

10.2

3aKOHOMEPHOCTH
CYLLIECTBOBAHMSI
ounocdepsl.
KpyroBopoTsl
BEIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl. OcobeHHocTu Ouochepbl
KakK IJ100aJbHON SKOCUCTEMBI.
JluHamMu4eckoe paBHOBECHE

B Onocdepe. KpyroBopoTs BelecTs
¥ OMOre0OXMMHYECKUE IIUKJIIbI
(yrnepona, azota). PUrMuaHocTh
sBIICHUH B Onocdepe.
JemoHCcTpanuu

Tabauywl u cxemol: «I'eocdepbl
3emnn», « DyHKIIUU KUBOTO
BeniecTBay, «kKpyroBopot azora

B ipupoe», «Kpyrosopot yrieponaa
B IIpupoie», «KKpyroBopot kuciopoaa
B Ipupoae», «KpyroBopot BoJbI

B TIPUPOIC»

PackpriBaTh conepkaHue TEPMUHOB

W ITIOHSTHH: TII00aIbHas DKOCHCTEMA,
TUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTreOXUMHUYCCKHUE ITUKIIBI.
XapakTepu3oBaTh 0COOCHHOCTH
Oomocdepsl Kak ri1o0abHOM
HKOCHUCTEMEI.

Onpenensath PyHKIIUIO Orocheps

B 0OecIieyeHnr OMOTEHHOTO
KpYTrOBOPOTA BEIICCTB Ha TJIaHETe.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YTIIEPOa, a30Ta.
CpaBHUBaTh OCOOEHHOCTH KPyrOBOpOTa
Pa3JIMYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHUE KPYTOBOPOTA
BEIIIECTB JIJIS CYIIECTBOBAHUS KU3HH
Ha 3emuie.

OOBSICHATB POJIb OPTaHU3MOB
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B OMOJIOTUYECKOM KPYyTOBOPOTE
BEIIECTB.

BhIsIBISITE TMHAMUYECKOE PaBHOBECHE
onochepsr.

[IpuBOIUTH IPUMEPHI PUTMUYHOCTH
aBJIC€HUN B Ouochepe

10.3 | 3oHamBHOCTH
ounocdepnl. OCHOBHBIC
OMOMBI CylIH.

Y CTONYMBOCTh
ounochepsl

3oHanbHOCTH Ouocdepsl. [TonsTue

0 6mome. OCHOBHBIE OMOMBI CYIITH:
TYH/pa, XBOWHBIE JIeca, CMEIIIaHHBIC

Y IIUPOKOJIUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, ITyCTHIHU, TPOITMYECKHE JIeca,
BBICOKOTOpBhs. KiMMar, pacTUTeIbHBIN
1 )KUBOTHBIA MUP OMOMOB CYIIIH.
Crpyktypa ¥ QYHKIIHS )KUBBIX CUCTEM,
OIIEHKA X PECYpPCHOT0 MOTEHI[Maa

1 OnochepHbIX PYHKIIMA.
JemoHCcTpanuu

Tabnuywt u cxemwvi: «OCHOBHBIC OMOMBI
cymmy, «KinmuMatudeckue mnosca
3emumn», « Tynapay, «Taliray,
«CMermaHHbIN Jecy,
«I1InpokommcTBEHHBIN Jiecy, «CTenby,
«CaBannay, «IlycTbiHs»,
«Tporueckuii necy.

OO6opynoBanme: repbapun pacTeHUN
pPa3HbIX OMOMOB; KOJUICKIIMH YKUBOTHBIX

PackpriBaTh conep:kaHue TEPMUHOB
Y [TOHATUI: OMOMBI, TYHIPA, XBOWHbIE
jieca, CMEIIaHHbIE Jieca,
LIMPOKOJIMCTBEHHBIE JIECa, CTEIIH,
CaBaHHBI, ITyCTBIHHU, TPOIIMYECKUE JIECA,
BBICOKOTOPBS.

[loka3bIBaTh Ha KapTe

Y XapaKTEPU30BaTh OCHOBHBIE OMOMBI
CYILIH.

CpaBHUBaTh 0OCOOEHHOCTU KJIMMATa,
II0YB, PACTUTEJIBHOTO U JKUBOTHOTO
MUpPa pa3HbIX OMOMOB CYIIH 3eMJIH.
BBIABIATE IPUYHMHBI 30HAIBHOCTH

B Ouocdepe

HToro uacoB o teme
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11

Tema «Hes10BeK U OKPYKAKOLIAS CPeEa

11.1

Bo3zneiictBue
YyeJoBeKa Ha onochepy

2

DKOJIOTMYECKHE KPU3UCHI U UX
Ipu4uHbl. Bo3nencTBue yenoBeka

Ha 6nocgepy. 3arpsi3HeHUE BO3TyIIHOM
cpeabl. OxpaHa Bo3/yxa. 3arpsi3sHEHUE
BOAHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pazpymenue noussl. Oxpana
ITOYBEHHBIX pecypcoB. 3MeHeHune
KJIMMarTa.

JemoHCTpanuu

Tabauywl u cxemol: «3arpsa3HEHUE
aTMochepbl», «3arpsi3HEHUE
ruzpocdeprl», «3arpsi3HEHUE OYBBDY,
«ITapHukoBbIit 3pPexT»

PackpbIBaTh cofiepkaHue TEPMUHOB

U TIOHATUH: aTMoc(epa, BelecTBa-
3arps3HUTENH, TAPHUKOBBIN 3P (DeKT,
«030HOBas JIbIPA», KKUCIOTHBIE
T0XKIN», TUApOchepa, IBTPOPUKAIUSI
BOJZIOEMOB, [104Ba, 3pO3HUs M10YB,
MECTULUbI, SKOJIOTUYECKU

KpH3HC.

AHanmM3upoBaTh AHTPOIIOI€HHBIE
(dbaxTopbl Bo3ecTBUS Ha Ouochepy
(poJb yenoBeKa B IPUPO/IE) HA PA3HBIX
ATanax pa3BUTHUS YEJIOBEYECKOTO
oOuiecTna.

XapaxkTepu3oBaTh ri100aabHbIC
AKOJIOTUYECKHE MPOOJIEMBI;
OCHOBHBIE HCTOYHUKH aTMOC(HEPHBIX
3arpsi3HEHMI; SKOJIOTHYECKHE
po0JIeMbl, CBSI3aHHBIE C YBEIMUECHUEM
TPaHCIIOPTa B KPYIHBIX TOPOJIaX;
ABTPO(UKALIUIO BOJOEMOB;
IIOCJIEJICTBHS 3arPSI3HEHUS BOJL
XUMUYECKMMHU BEILIECTBAMM;
BO3JICHCTBHE YeJIOBEKA HA IOYBEHHBIH
MTOKPOB.

ApryMEHTHpPOBATh 3HAYCHHE
DKOJIOTUYECKUX 3HAHUU B PELLICHUN
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BOIIPOCA O MOJIICPIKAHIH YCTOMYMBOCTH
ouochepsl

11.2

AHTpPONIOT€HHOE
BO3JICHICTBHE

Ha PACTUTEJIBHBIN U
JKUBOTHBIN MUD.
OxpaHa mpuposl

AHTpPOIIOT€HHOE BO3/ICUCTBUE

Ha PACTUTEIIbHBIN U )KUBOTHBIN MUD.
OxpaHa pacTUTETHHOTO U YKUBOTHOT'O
Mupa. OCHOBHBIE MPUHITUIIBI OXPAHbI
npupozsl. Kpacubie kauru. Oco6o
OXpaHsieMble IPUPOIHBIE TEPPUTOPHUU
(OOIIT). borannyeckue caabl

Y 300JIOTUYECKHE TTAPKU.
JleMoOHCTpaLun

Tabauyst u cxemol: «Oco60

OXpaHsAEMbIE IPUPOJIHBIE TEPPUTOPUI.

O6opynoBanme: Gororpaduu
OXpaHSEMbIX PACTEHUHN U JKUBOTHBIX
Kpacnoui kauru P®, KpacHoit knuru
pervoHa

PackpbIBaTh cofepkaHue TEPMUHOB
Y TIOHSATHI: COKpalIECHUE
O6ropazHoo0Opasusi, OXpaHa IPUPOIbI,
0c000 OXpaHseMble IPUPOTHBIC
tepputopuu (OOIIT), 6oTannyeckuit
call, 300JIOTUYECKHI TapK.
XapakTepHu30BaTh IUIAHETAPHYIO POJIb
PacTEHHI U JKUBOTHBIX.

[TpuBOAUTE MPUMEPHI MPSIMOTO

Y KOCBEHHOI'O BO3/ICHCTBHS YEJIOBEKA
HA PACTUTEIBbHBIA U >KUBOTHBIN

MHUD.

XapakTtepu3oBaTh TPUHITUIIBI
«BcemMupHOU cTpareruu OXpaHbl
MIPUPOJIBI».

[lepeuncasiTb 0OCOOEHHOCTH Pa3INYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacoJIOKEHHBIX B CBOE MECTHOCTH.
Jloka3pIBaTh HA TPUMEPAX OMACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpasust 3emMiIu.

[TpuBOIUTH MPUMEPHI PEIKUX

Y MAJIOYUCIICHHBIX BUJIOB PACTEHU

Y )KUBOTHBIX CBOEl MECTHOCTH,
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3aHEeCeHHBbIX B KpacHble KHUTH
pernonoB u Kpacnyro kaury PO

11.3 | PanmonanbHOE 2 OCHOBHBIE PUHIIUIIBI YCTOMYHUBOTO PackpbiBaTh cofiep:KaHue TEPMUHOB
MIPUPOJIOTIONIE30BaHUE pa3BUTHS YETIOBEUECTBA U TPUPO/IBL. Y TIOHSATHUH: pallMOHAILHOE
U YCTOMYHBOE PanmonanbHOE NpUpoA0NOIb30BaAHNE MPUPOOTOIH30BaAHNE, YCTOMUNBOE
pa3BUTHE U COXpaHeHHe OMOJIOTHYECKOT0o pa3BUTHE, TPUPOHBIC PECYPCHI,
pazHooOpa3us 3emiu. HKOJIOTUYECKUH CIE]I.
OO011ue 3aKOHOMEPHOCTH XapaKkTepu30BaTh OCHOBHBIC IPUHIIUTIBI
r7100aTbHBIX KOJOTHIECKIX YCTOHYHBOTO Pa3BUTHS YEIOBEUYECTBA
Kpu3nucoB. OCOOEHHOCTH U TIPUPOJIBI.
COBPEMEHHOTO KPU3HUCa U €r0 OnuceIBaTh HEUCUEPIIAEMbIE
BEPOATHBIE MTOCIIECTBUS. U “cYepriaeMble IPUPOIHBIE PECYPCHI,
Pa3BuTre MeTO10B MOHUTOPHHTA MOTYEPKHUBAsi OTHOCUTEIHLHOCTD
Pa3BUTHS OMACHBIX TEXHOTCHHBIX HEUCYEPIaeMOCTH MPUPOTHBIX
IPOLIECCOB. PECYpPCOB; XapaKTEPU30BATh MPOLIECCHI
JleMoHCTpaL UM UX BOBHUKHOBEHHUS U YCJIOBHSI CpEbl,
Tabauywl u cxemol: «Mopenu NPUBOASIINE K UX (HOPMUPOBAHHUIO.
YIPaBISIEMOTO MUPaY PackpsiBaTh poOIEMBI parimOHAIEHOTO
PUPOJIOTIOIE30BAHMS U HAXOJUTh MyTH
UX pEIIeHNUs
Hroro yacoB no teme 6
PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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MNEPEYEHB (KOJUPUKATOP) IPOBEPSIEMBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJILHOM
IMPOTPAMMBI CPEJTHEI'O OBIIIET'O OFPA30OBAHUS U DJIEMEHTOB
COJEPXAHMS 1O BUOJIOI'A

IIpoBepsiembie Ha EI'J nmo 6mos1orum TpedoBaHust K pe3yJbTaTaM 0CBOCHHSA
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbI CpeTHEro 0011ero 00pa3oBaHuA

Kon
TIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBAHUS K TTPEAMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbI CPETHETO OOIIETO
o0pa3zoBaHUs

1

CdopMupoBaHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMU B CUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTHUHBI MHPA, B TO3HAHUM 3aKOHOB MPUPOJBI U PEUICHUU
JKU3HEHHO  BaXXHBIX  COLMAJIIBHO-3TUYECKUX, OSKOHOMHYECKUX,
HKOJIOTHYECKUX TPOOJIEeM UEeJIOBEYECTBA, a TAKXKE B PEIICHUH
BOIIPOCOB PAIMOHAIBLHOTO MPUPOJONOIL30BaHMs, B (HOPMUPOBAHUU
IIECHHOCTHOTO OTHOIIEHUSI K TPUpOJie, OOIIECTBY, YEIOBEKY;
O BKJIaJIC POCCUNCKHX U 3apyOEKHBIX YUCHBIX — OMOJIOTOB B Pa3BUTHE
ounosoruu

Bnanenune cucteMoil 3HaHMI 00 OCHOBHBIX METOJAX HAYYHOIO
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHYECKUX HCCIIETOBAHUAX KUBBIX
OOBEKTOB M JKOCUCTEM (ONHUCaHWE, H3MEpPEHUEe, NPOBEICHUE
HAOJIOICHMIT); CrOCOOaMH BBISBJICHHUS M OIEHKH aHTPOTIOTE€HHBIX
W3MEHEHUN B IPUPOJE.

YMeHue BbIIBUTaTh TMIIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpencrBamu, QopMynHpys Ieldb HCCIEIOBAaHUS, aHaTU3UPOBAThH
MOJTyYEHHbIE PE3YJIbTAThI U JACaTh BHIBOIBI.

BrisiBieHHEe 3aBUCUMOCTH MEXIY HCCIEAYEeMbIMH BEJIMYHMHAMH,
O0OBbSICHEHNE TIOJIYYEHHBIX PE3YIbTaTOB U (POPMYJIHUPOBAHKUE BHIBOJIOB
C MCIIOJIb30BAHMEM HAYYHBIX MOHATHUM, TEOPUN U 3aKOHOB

YMeHue BIaAeTh CHUCTEMOW OWOJOTUYECKUX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOTIOJIAraloIre OMOJI0THYECKUEe TEPMUHBI U TIOHATHS
(KM3Hb, KJI€TKA, TKaHb, OpPraH, OpPraHW3M, BHJ, MOMYJISALMS,
PKOCHUCTEMa, OuoleHo3, Ouocdepa; MeTaboOIM3M, TOMEOCTa3,
KJICTOYHBIA ~ UMMYHUTET, OWOCHHTE3 Oejka, OHOMOJIUMEPHI,
JIMCKPETHOCTD, caMOpeTyJIALINS, CaMOBOCHPOU3BEJICHHE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTh, JHEPrO3aBUCHUMOCTb,  POCT
U Pa3BUTHE);
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ouonoruueckue  Teopuu:  kieroyHas  teopus 1.  IlIBaHHa,
M. llInenigena, P. BupxoBa; KIOHaIbHO-CEIEKTUBHOIO UMMYHHUTETA
IL Opnux, n.n. MeuHnnkoBa, XPOMOCOMHasI TEOpHUs
HacineacTBeHHOCTH 1. Moprana, 3aKOH 3apOJBIIIEBOTO CXOACTBA
K. bapa, sBononimonHas teopust Y. J[apBrHa, CHHTETUYECKAs! TEOPUS
IBOJIIOLINH, Teopust aHTponoreHe3a Y. Jlapsuna; Teopus OnoreoreHosa
B.H. Cykauesa; yuenue H.W. BaBunoBa o nentpax mMHorooOpasus
Y IIPOUCXOKICHHUS KyIbTypHBbIX pacTeHuid, yuenue A.H. CeBeproBa
O IyTAX M HaIpaBJICHUAX 3BoJronuu, yuenue B.M. Bepnaackoro —
0 6uocdepe); 3akoHbI (€AMHOOOPA3HS TIOTOMKOB IIEPBOT'O MOKOJICHUS,
pacIlEIUICHNs] PU3HAKOB, HE3aBUCUMOT'O HACJIEAOBAHUS MPU3HAKOB
['. Menaens; CUEerIeHHOTO HACIEA0BAaHNSI IPU3HAKOB U HAPYIICHUS
cueruieHuss reHoB  T.  MopraHa;  rOMOJIOTHYECKHMX  PAJIOB
B HacjeacTBeHHOM m3MeHunBOCcTH H.M. BaBuioBa; reHeTHUECKOro
paBHoBecust [Ix. Xapau u B. BaitnOepra; 3apo/bIiieBoro cxojcTBa
K. bapa; 6uorenernueckuii 3akoH 3. ['ekkensi, @. Mroepa);
MPUHIUIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH );

npasuia (MuaumyMa FO. JInOuxa, 3KOJ0rnyecKor MupaMu/ bl YUCe,
OMOMaccChl U SHEPTUN);

runote3bl  (koanepBaTtHoil AWM. Omapuna, TEepBUYHOTO OyJIbOHA
JIx. Xonneitna, mukpochep C. @oxkca, pudozuma T. Uek)

YMeHne pemaTh TOUCKOBBIE OHOJOTMYECKHE 3a7aud; BBISBIATH
IPUYNHHO-CJIEICTBEHHbIE CBSI3U MEXTY UCCIIeyeMbIMU
OMONOTHYECKUMH OOBEKTaMHM, MPOLeCCaMU M SBICHHUSIMH, IeJaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHH IOJIyYE€HHBIX PE3YyJIbTaTOB;
COCTaBJISITh TEHOTUITMYECKUE CXEMbI CKPELIUBAHUS JIJIsl pa3HBIX TUIIOB
HACJIC/IOBAaHUSI TMPU3HAKOB Y OPTraHU3MOB, COCTaBISTH CXEMBI
NepeHoca BEIIECTB U SHEPruu B HKOCUCTeMax (Lenu MUTaHuS,
MUIEBBIE CETH)

YMeHue  yCTaHaBiIMBaTh  B3aMMOCBSI3M  MEXKIY  CTPOCHHUEM
U (QYHKIIUSAMH: OpPraHOWJIOB, KJICTOK pa3HbIX TKaHEH, opraHaMu
¥ CUCTEMaMHU OpPraHOB Yy PACTEHHi, )KUBOTHBIX W YEJIOBEKA; MEXIY
sTanaMu 0OMEHa BEIIECTB; ATaaMH KJIETOYHOTO ITUKJIA U JKU3HEHHBIX
IIUKJIIOB ~ OPTaHW3MOB; JTallaMM  AMOPHOHAJILHOTO  Pa3BUTHS;
TEHOTHUIIOM ¥ (PeHOTUTIOM, (PEHOTHIIOM U (DaKTOPaMU CPEeJIbl OOUTAHUS;
MPOIIECCAMK  DBOJIIOIIMH; JBIKYIIMMH CHJIAMH  aHTPOITOTCHE3a;
KOMITOHEHTAMHU Pa3JIMIHBIX AKOCUCTEM U MPUCTOCOOTICHUSAMU K HUM
OpPraHU3MOB

YMmenue BbIICIIATE CYIICCTBCHHBIC ITPU3HAKU!
CTPOCHUSA BUPYCOB, KIICTOK IIPOKAPHUOT U 3YKAPpHUOT, OJHOKIICTOYHBIX
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Y MHOTOKJIETOUHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B, YKOCUCTEM
u Ouocdepbl; CTPOCHUS OPraHOB M CHCTEM OpPraHOB PACTCHHIA,
KUBOTHBIX, YeII0BEKa, HpPOIIECCOB KHU3HENIeATeIIHOCTH,
NPOTEKAIOIIUX B OpraHU3Max pAcTeHHM, >XUBOTHBIX M YEIOBEKa;
OMOJIOTMYECKUX MPOIIECCOB: OOMEHa BemecTB (MeTaboIHu3M),
uHbOpMaIlMU U TPEBpAIICHUS SHEPTrUu, OpPOXKEHHUS, aBTOTPOGHOTO
U TEeTepoTPO(PHOro TUMOB MHUTAHUA, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Meii03a, TaMeToreHe3a, SMOpHOreHesa, MoCTIMOPHOHAIEHOTO
pa3BUTHUS, PA3MHOXKEHUS, WHAMBUAYAIbHOTO DPa3BUTUS OpraHU3Ma
(oHTOreHEe3a), B3aUMOJICHCTBUA T'EHOB, TeTepo3uca; JeHCTBUI
UCKYCCTBEHHOTO  OTOOpa,  CTaOWJIM3UPYIOIIETO,  JBHXKYIIETO
U pa3pbIBAIOIIETO E€CTECTBEHHOTO OTOOpa;  asIoNaTpU4YecKoro
U CHUMIIATPUYECKOTO BUJ000pPA30BaHUs; BIMSHUSA JBHXKYIIUX CHII
IBOJIIOLIMM HA  TEHOQOHI  MOMYJSIUH;  MPUCIOCOOIEHHOCTH
OPraHM3MOB K cpeae oOuTaHUs, YEpelOBaHUS HaAIpPaBICHUHN
HBOJIIOLIUN; KPYTOBOPOTA BELIECTB U IMOTOKA SHEPTUU B IKOCUCTEMAX

ChopMupoBaHHOCTh yYMEHHUS BBIICIATH CYIIECTBCHHBIC IPH3HAKH
BUPYCOB, KJETOK TMPOKAPUOT U  DYKAPUOT; OJHOKICTOUHBIX
M MHOTOKJETOYHBIX  OPraHM3MOB,  BHJOB, OHOT€OIEHO30B
U DKOCHUCTEM; OCOOCHHOCTHM TMpOIECCOB OOMEHa  BEIIECTB
U TpeBpalleHus SHEPTHUH B KJIETKe, (POTOCHMHTE3a, IIIACTUYECKOTO
W DHEPreTHYeCKOro oOMeHa, XEMOCHHTe3a, MHTOo3a, Meko3a,
OIUTOJIOTBOPCHMS, PAa3BUTHS W PA3MHOXKEHUS, WHIUBHUIYaIbHOTO
pa3BUTHSl OpraHu3Ma (OHTOTeHe3a), OOphOBl 3a CYIIECTBOBAHHUE,
€CTEeCTBEHHOTO O0TOOpa, BHA000pa30BaHUs, MNPUCTIOCOOIEHHOCTH
OpraHU3MOB K cpejic OOMTaHusl, BIUSHUS KOMIIOHEHTOB IKOCHCTEM,
AHTPOIIOTEHHBIX HW3MEHEHUW B DJKOCHCTEMAX CBOEHM MECTHOCTH,
KpYTrOBOPOTa BELECTB U MPEBPAILCHHS SHEPTUU B Orochepe

YMenue UCI0JIb30BaTh COOTBETCTBYIOILIKE apryMeHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTHI0O U CUMBOJIUKY [JIsl JIOKa3aTelbCTBa
pPOJICTBA OPraHW3MOB Pa3HBIX CUCTEMATUYECKHUX TPYII; B3aUMOCBS3U
OpraHU3MOB W Cpelbl OOWTaHUsS; E€IUHCTBA YEJIIOBEYECKHUX pac;
HEOOXOJMMOCTH  3J0pPOBOrO  o0pa3a  KH3HH,  COXpaHEHHS
pa3Ho00pa3usi BUIOB M HKOCUCTEM KaK YCIIOBUS COCYUIECTBOBAHUS
PUPOABI U YEJIOBEUECTBA

YMeHHne KpPUTHYECKH OICHUBATh WH(POpMAIi0 OUOJIOTHYECKOTO
COJIEpKaHMsl; UHTEPIPETUPOBATh 3THUECKUE ACHEKTHl COBPEMEHHBIX
HUCCICIOBAaHUM B OWONOTMH,  MCOUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TII00ATBHBIE YKOJIOTUIECKUE TIPOOTIEMbI COBPEMEHHOCTH,
dbopMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIUIO
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IlepeyeHb 31eMEHTOB coep:KaHusi, MpoBepsieMbIx Ha EI'D mo 6uosiorun

Kon [IpoBepsiemMblii 2JIEMEHT COepIKAHUS

1 buonorus kak HayKa. JKuBble CUCTEMBI U X HN3Y4YCHHUC

11 CoBpeMeHHas OuoJIOTHsI — KOMIUIEKCHasi Hayka. buonornueckue Hayku
U u3ydaeMble UMH TpoOjeMbl. @DyHIaMEHTaNbHbIE, MPUKIATHbIC
Y TTIOMCKOBBIE HAYYHbIE UCCIICIOBAHMS B OMOJIOTHUHU.

3HaueHue OnMoyIoruu B OPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccuu, cBsi3anHbie ¢ Ononorueit. 3Ha4eHHEe OMOJIOTUN
B IIPAKTHUYECKOM JIEATEIIbHOCTH YEJIOBEKA: MEJIUIIMHE, CETbCKOM XO3SIMCTBE,
IPOMBIIIIEHHOCTH, OXPAaHE MPUPO/IbI

1.2 XuBble cucTeMBbl Kak NpeaMeT u3ydeHus Ouonoruu. CBOMCTBa >KUBBIX
CHUCTEM: €IMHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTD,
CJI0KHOCTD u YHOOPSIA0OUYEHHOCTh CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3altsi, CaAMOBOCTIPOU3BEICHUE, PA3IPaKUMOCTh, U3BMEHYUBOCTD,
POCT U pa3BUTHE.

YpOBHM OpraHu3any >KUBBIX CHUCTEM: MOJIEKYJSAPHBIM, KJICTOYHBIMH,
TKAQHEBBIN, OPraHU3MEHHBIM, MOMYJISIIMOHHO-BUIOBOM, HSKOCHUCTEMHBIN
(6uoreonenoTnueckuit), Onocdepusiit. [Iporeccrl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHBIE MPU3HAKU KUBOTO. JKH3Hb KaK popMa CyIIeCTBOBAHUS
MaTepuu

1.3 Meroapl Ouonormdeckoit Hayku. Habmonenue, namMepenue, SKCIepUMEHT,
cucreMaru3anusi, MeraaHanus. [loHsATHE O 3aBUCMMOM W HE3aBUCUMOU
nepemeHHou. lIlnanupoBanue skcnepumenta. IloctaHoBka W mHpoBepka
runote3. HymeBass rumore3a. IloHsTre BBIOOPKM M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ononornyeckux JaHHbIX. OLlEHKa JTOCTOBEPHOCTH MOIYYEHHBIX
pe3yabTaroB. [IpuunHbl UCKaXKeHUs1 pe3ysbTaToB sKcnepumenTa. [lonstue
CTaTUCTUYECKOTO TECTA

2 Knerka kak OMonoruyeckas cucreMa

2.1 | Knerka — cTpykTypHO-QYyHKUMOHANbHAs €AMHMIA >KuUBOro. Mcropus
OTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Kiierounass teopus
(T. llIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MTOJI0KEHUSI COBPEMEHHOMN
KJIETOYHOU TEOPUH.

Meroapl  MOJEKYJSIpHOW U KJIETOYHOM  OHOJIOTUM: MHUKPOCKOIHS,
xpomatorpadusl, anexkTpodopes, METO]T MEUEHBIX aTOMOB,
muddepenumanbHoe HEHTPUPYrupoBaHKe, KyJIbTUBUPOBAHUE KIIETOK

2.2 XUMHYECKAN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAMUKPOIJIEMEHTHI.
Bopa u ee posib Kak paCTBOPUTENIS, pEareHTa, y4acTue B CTPYKTYPUPOBAHUU
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KJIIETKH, TEIUIOPEry/siiui. MuHepalbHble BeElIeCTBAa  KIETKH, HX
Ouonoruyeckas pojb. Pojab KaTHOHOB M AHHOHOB B KJIETKE.

buonornueckue mnomumepbl. benku. AMHHOKUCIOTHBIA COCTaB OEJKOB.
Crtpyktypsl 6enkoBoil MoJiekyibl. [lepBudnas cTpykTypa Oenka, nenTuaHas
CBs3b. BTOpHUuHas, TpeTHuYHas, YeTBEPTHUYHAsl CTPYKTYyphl. JleHarypauus.
CpoiictBa OenkoB. Kmaccuduxamus OenkoB. buonoruueckue ¢GyHKIUU
OeJKOB.

YrneBonsl. Momnocaxapunsl, U Caxapuabl, OJINTOCaxapuabl
U nonvcaxapuabl. OO MIaH CTPOeHUs U PU3UKO-XMMHUECKHE CBONWCTBA
yrieBoJ0B. buonornueckue QyHKIUU yriIeBOIOB.

Jlumuael.  TmapodunsHO-THApOdPOOHEIE  cBoMicTBa.  Knaccudukarms

munuaoB.  Tpurnwmmepuabl,  Gochomumuapl,  BOCKH,  CTEPOU/IBL
buonornueckue Qyskiuu nunupoB. OOmMe CBOWCTBA OHMOJOTHYECKUX
MeMOpaHn — — TEKY4YeCTb, CIOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOJTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK n PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hykneorunpl. Ilpunuun komrmiemeHntapHocTu. IlpaBuio Yapradda.
Crpyxrypa IHK — nBoitHas cnvpanb. MecTOHaxoX/IeHue U OMOJIOTUYECKUE
¢ynxuuu IHK. Buast PHK. ®ynkuun PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B MoJiekyie ATO.
buonornueckue ¢ynkuuun AT®. BoccTaHOBICHHBIE TEPEHOCUMKU, HX
¢ynkuuu B kietke. Cexkenuporanue JJHK.

CrpykrypHas Ouonorus: OMOXUMHYECKUE U OMOPU3NUECKHE HCCIEA0BAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunel KJIETOK: AyKapuoTHYecKass M Mpokapuotuyeckas. CTpyKTypHO-
(yHKUIHOHATBHBIE 00pa30BaAHMS KIIETKU.

CrpoeHue mpokapuoTHYeCKOM KieTku. KierouHas creHka OakTepuit
u apxei. OCOOCHHOCTH CTpOEHUsSI TeTepoTpOoHOM U aBTOTPOPHOM
MPOKAPUOTUYECKUX KIETOK. MECTO U poJib MPOKapHOT B OMOLIEHO3aX.
Crpoenue U (yHKIMOHUPOBaHUE AYKapUOTHYECKOU KJIETKH.
[na3maTuueckass MemOpana (1iazmanemma). CTpyKTypa MIa3MaTUueCcKoi
MeMOpaHbl. TpaHCHOPT BEHIECTB Yepe3 IIa3MaTHYECKYl0 MeMOpaHy:
naccuBHbIU (qupPy3us, odbneryenHass Aupdy3usi), aKTUBHBIN (IEPBUYHBIN
U BTOPUYHBIN aKkTUBHBIN TpaHcnopT). [lomynpoHuiiaeMocts MeMOpaHsbl.
Pabota HaTpwuii-kaqueBOro Hacoca. DHIOLMTO3: MUHOLMTO3, (HarouuTO3.
Ox3o1uto3. Knerounas crenka. CTpykTypa U GyHKUIMU KIETOUYHON CTEHKHU
pacTeHui, rpudoB.

[uronna3ma. [{utozois. [lutockener. JIBuxkenue nuroriazMel. OpraHou bl
kjeTkd. OHoOMeMOpaHHbIE OPTaHOUIbI KIIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapatr T'onbmKHU, JTU30COMBI, WX CTpOeHHUE U (YHKIIUU.
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B3aumocBs3p  oqHOMEMOpaHHBIX ~— OpraHouzoB  KieTkd. CTpoeHue
rpaHyJsipHoro petukyinayma. CuHHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [magkuii (arpa”yJspHBINA) SHIOIIA3MAaTHYCCKUMA
petukynym. CekperopHas ¢yHkius anmapata [onpmku. Tpancmopt
BEILIECTB B KIETKE. Bakyonu pacTurenbHbIX KIETOK. KieTouHbIN COK.
Typrop.

IToayaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHIPUU, TIJTACTUBI.
Crtpoenue u PyHKIIUM MUTOXOHAPUN U riacTuia. [lepBuyHbie, BTOpUyHbIe
U CIIOKHBIC TUIACTUABI (POTOCHHTE3UPYIOMIMX 3YKAPHOT. XJIOPOILIACTHI,
XPOMOIIACTHI, JIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranounbl kietku CTtpoeHue U PyHKIIMM HeMeMOpaHHBIX
OpraHouioB kietku. Pubocombl. MukpodunamenTsl. MblllieUHbIE KIETKH.
Muxkpotpy6ouku. Kinerounsiii nentp. CTpoeHHE U IBUKEHHE KI'YTHKOB
U pecHU4eK. MUKpOoTpyOOUKH LUTOIUIa3Mbl. LIeHTproIIb.

Anpo. Obomouka sipa, XpOMaTHH, KAPUOILIa3Ma, SIAPBIIIKHA, UX CTPOCHUE U
byHKIIUU. S nepHblii OeJIKOBBIN MAaTpPHUKC. IIpocTpancTBeHHOE
pacrnoioxKeHUe XpoMocoM B HHTep(dazHOM sape. benku XxpomaTuHa —
TUCTOHBI.

Knerounsle BkmoyeHnsa. CpaBHUATENIbHAS XapaKTEPUCTUKA KIETOK DYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHON)

2.4

AccuMUIIALIAS. U JTUCCUMWJISALIASL — JIB€ CTOPOHBI MeTaboim3Mma. Turbl
oOMeHa BelIecTB: aBTOTPO(DHBIM U TeTepoTpodHBINH. YuacThe Kuciaopoaa
B OOMEHHBIX Ipolleccax. OHEPreTUYecKoe OO0ecrneyeHue  KIETKH:
npeBpaimienue AT® B oOMeHHBIX Tporeccax. DepMeHTaTUBHBIN XapakTep
peakuuii KietoyHoro metradonuszMa. MepMeHThl, UX CTPOCHHE, CBOWCTBA
u  mexanusM  gedctBusa.  Kodepmentel.  Omimums  epmeHTOB
OT HEOpPraHMYEeCKUX KaTalu3aTopoB. benku-akTUBAaTOpbl U  OEIKU-
MHTUOUTOPBL.  3aBUCUMOCTh  CKOPOCTH  (DEPMEHTATHBHBIX  peakuui
OT Pa3IUYHBIX (PaKTOPOB.

[lepBUuHBINM CHHTE3 OPraHUYECKUX BELIECTB B KieTke. PoTtocunTes. Ponb
XJIOpOIUIacTOB B Impouecce (orocunre3a. CBeroBas U TeMHOBas (hasbl.
[IponyktuBHOCTh  oTOCHHTE3a. BnmsHue  pa3nuyHbIX  (HaKTOPOB
Ha cKopocTh poTtocunTe3a. 3HaueHue (PoTocuHTE3A.

XeMOCHUHTE3. Paznoobpazue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTpUUIUpYIOIKEe  OakTepuu,  Keine3o0akTepuu,  cepoOaKTepuu,
BOJIOPOJIHbIE OaKTepUr. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buabl Opokenus. IIpoaykTsl OpokeHUS M HX
HCIIOJIb30BaHUE YEIOBEKOM. AHa’3pOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTETN OOJIe3HEH.

AspoOHBIE OpTaHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
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[ToaroToBuTenbHbIA dTam. [MKOMU3 — OECKHUCIOPOIHOE pacCIICTUICHNE
TJIFOKO3BI.

buonornueckoe OKUCIECHUE, WU KIETOYHOE JIbIXaHWE. PO MUTOXOHIpHUIA
B TMpoIeccax OWMOJIOTHYECKOTO OKHCcIeHus. lluknmdeckue peaxiuu.
OxucnurensHoe ¢dochopunupoBanue. IllpenmyiiectBa a’poOHOro MyTU
oOMeHa BeIIeCTB Iepen aHa’poOHBIM. D(P(HEKTUBHOCTh SHEPreTUYECKOTO
obmeHa

2.5

Peakuynu marpryHoro cunresa. [IpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLIHSX
MaTpUYHOrOo cuHTe3a. Peanuzanus HacleACTBEHHOM  HH(OpMaluu.
['eneTnueckuii Kod, €ro CBOWMCTBA. TpPaHCKpUNUMS — MATPUYHBIA CUHTE3
PHK. [TpuHIMIIBL TPAHCKPUIILIAU: KOMIUIEMEHTApHOCTb,
AHTUIAPAIJIETBHOCTh, ACUMMETPUYHOCTD. TpaHCIISIIUS U €€ ATalbl. Y4acThue
tpancniopTHeix PHK B OuocunTeze Oenka. YcnoBusi OGmocuHTe3a Oelnka.
KoaupoBanue amuHokucnot. Posb pubocoMm B OnocuHTE3€ OelKa.
Opranuszanusi reHoma y IPOKapHOT M 3YKapuUOT. Perynsnus akTMBHOCTH
reHoB y mpokapuot. ['unotesa onepona (®. XKakoo, XK. Mano). Perynsanus
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTounslii romeocTas.

Bupycel — HekneTouHbie (hOPMbI )KU3HU U O0JIMraTHbIe mapa3uTbl. CTpoeHHe
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepHo(aros.

BupycHsbie 3a0oneBanus yenoBeka, ;kUBOTHbIX, pactenuil. CITMJI, COVID-
19, coumanbHble U METUIIMTHCKUE MTPOOIEMBI

2.6

Knerounslii 1muki, ero mepuonabl W peryisuus. MHrepdaza u MUTO3.
Oco0eHHOCTH POLECCOB, MPOTEKAINX B UHTEepdaze. [lonroroska kieTku
K Jnenenuto. IlpecuHTeTnyeckuit (MOCTMUTOTHUYECKUM), CHUHTETHUECKUN
Y IOCTCUHTETUYECKUH (MIPEMUTOTUUECKHI) Tepro bl HHTEp(Das3bl.
Marpuunbii cunte3 JHK-permumkanusa. Ilpunnuner permmumkanuu JIHK:
KOMIUIEMEHTAPHOCTb, ITOJYKOHCEPBATUBHBIN CUHTE3, AHTUIIAPAJUIEIIbHOCTD.
Mexanusm perukanuu  JJHK. Xpomocomsbl. CTpoeHHE XpOMOCOM.
Tenomepsl U Temomepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapUOTHIL.
JUmionHeli M TaruiougHbBIA  HAOOpel  XpomocoM. ['omonoruyHbie
XpPOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenne ximerkn — MHUTO3. CTagum MHUTO3a W NPOUCXOIAIIME B HHUX
npoueccbl. Tunbel muTo3a. KapnokmHe3 W 1HUTOKMHE3. buomornmueckoe
3HQYEHWE  MUTO3a. Perymanuss  MUTOTHYECKOrO  LHMKJIA  KIETKH.
[IporpamMmmupyemMas KjieTouHasi THOEIb — aroITo3.

O yHKIIMOHAIbHAA TEHOMUKA

Opranusm Kak OHOJIOTHYECKas CHCTEMA

3.1

O)IHOKJ'ICTO‘IHLIC, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHnu3Mbl
U MHOI'OTKaHCBLIC OPraHHU3MBl.
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@opMbI pa3MHOXKEHHUSI OpPraHU3MOB: Oecroyioe (BKJIKOYash BEreTaTUBHOE)
1 nojoBoe. Buasl Oecrosioro pa3MHOMXKEHHUS: MOYKOBAHHUE, CHOPYJISIIUS,
(dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pazmuokenue. [losnoBbie kneTku, uiad rametsl. Meiio3. Craauu
Mmeiio3a. [loBenenue xpomocoM B Meiose. Kpoccunrosep. buonormnyeckuit
CMBICII M€¥03a U MOJIOBOTO Mpouecca. Meno3 u ero Mecto B KU3HECHHOM
LUKJIE OPraHU3MOB.

[IpenzaponeieBoe pa3Butue. 'amerorenes y MBOTHbIX. [10710BBIE XKeE3bI.
OOpa3oBaHue W pa3BUTHE TOJOBHIX KJIeTOK. CIiepMaToreHe3 M OOTCHE3.
Ctpoenue mosioBbIX KieToK. OmiogoTBOpEHUE U IMOPHUOHAIBHOE Pa3BUTHE
KUBOTHBIX. CHocoObl  OIUIOJIOTBOPEHUS:  HAPYXKHOE, BHYTPECHHEE.
[TapTenorenes.

NunuBunyanbHoe — pa3BuTHe  opranu3sMoB  (oHToreHe3).  Craauu
AMOpHOreHe3a MKUBOTHBIX (Ha mnpuMepe JArymku). [pobnenue. Turbl
npoosierusi. OcoOEHHOCTH JPOOICHUS MIICKOMUTAIONINX. 3apOJbIIIEBbIC
JUCTKU (TacTpyisinus). 3akiiaJka OpraHOB M TKAaHEH M3 3apOJIbIIIEBBIX
JUCTKOB. B3anMHOe BIMsSHUME YacTE€d pPa3BUBAIOLIETOCS  3apOjIblIIlia
(oMOpuoHabHAsT MHIYKIHMS). 3aKjiajka IUIaHa CTPOCHHUS XUBOTHOTO Kak
pe3yabTar HEPaAPXUUECKUX B3aUMOJICCTBUI TEHOB. Bnusinue
Ha SMOPHOHAJILHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CpPEIbI.
Poct u pasButue xuBOTHBIX. I[locTaomMOpuoHanbHBIM nepuoa. [Ipsmoe
U HempsMmoe paszButue. PazButne ¢ metamopdo3oM y O€CrO3BOHOYHBIX
U TI03BOHOYHBIX JKUBOTHBIX. DHOJOTrHYECKO€ 3HAYEHHE MPSMOIO
YW HENpSAMOTO Pa3BUTHs, UX PACOpPOCTpAaHEHHE B TpupoAe. Tumbl pocTa
KUBOTHBIX. DaKTOPHI PEryssiiUM POCTa >KUBOTHBIX W 4yeyioBeka. Craauu
NOCTAOMOPHUOHAIBHOTO Pa3BUTHUSI Yy JKUBOTHBIX M 4YesoBeka. l[lepuoss
OHTOT'€HE3a YEIOBEKA.

PasMmHOXeHHe W pa3BuTHe pacteHuil. ['ametodur u cropodur. Meiios
B )KM3HEHHOM LIMKJEe pacTteHuil. OOpa3oBaHue CIOp B Ipollecce Meio3sa.
I'amerorene3 y pacrennil. OIUTIOAOTBOPEHUE U PA3BUTHE PACTUTEIIBHBIX
OpraHu3moB. JIBOWHOE OIUIOJOTBOPEHHUE Yy IBETKOBBIX PACTCHUM.
O6pazoBaHue M pa3BUTHE CeMEHU. MeXaHM3Mbl PETyNSIUd OHTOTeHEe3a
Yy PaCTEHUH U KUBOTHBIX

3.2

HUctopusi  cTaHOBIIEHMST M pa3BUTUS  T€HETUKM  KAaK  HAyKH.
OCHOBHBIE TCHCTHYECKHE TIIOHATUS W  CHMBOJIBL. | OMOJIOTrMYHBIE
XPOMOCOMBI, aJUICJIbHBIE I'CHBI, aJIbTEpPHATUBHBIC MPU3HAKU,
JTOMUHAHTHBIA U PELICCCUBHBIN MTPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YNCTAs
JIMHUS, THOPHIBL, FeHOTHII, dheHoTHII. OcHOBHEBIE METO/IbI
T'€HETHUKH: rUOPUI0JIOTUUECKUH, IIMTOJIOTMYECKHUM, MOJIEKYJISIPHO-
reHEeTUYECKUM
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3.3

MounoruOpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnens — 3aKoH
eauHooO0pa3usi THOPUJIOB MEPBOro MokoJieHus. [IpaBuno TOMUHHPOBAHMUS.
Bropoit 3akoH Mengens — 3aKOH  pAcCHICIJICHUS  IPU3HAKOB.
[{utonornyeckue OCHOBBI MOHOTHMOPHAHOTO CKpemmBaHus. [umnoresa
YHUCTOTHI TaMeT.

Ananusupyroiee CKpELIMBaHUE. [TIpomMexxyToUHBIM XapakTep
HacyienoBaHus. Pacuiennenre npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.
JlurubpugHoe  ckpenuBaHue. Tpetwil 3akoH MeHaenss —  3aKOH
HE3aBHCUMOI'O  HACJICIOBAHUS MPHU3HAKOB. lluTonornueckue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMS.

CuernieHHOE HacyeaoBaHue mpu3HakoB. PaboTer T. Moprana. CrienieHHoe
HACJIEZJOBAHKUE T€HOB, HAPYUICHUE CLETIJICHUS] MEXAY TeHaMU. XpOMOCOMHAas
TEOpHUSI HACIICICTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIM MEXaHU3M OIPEEIICHUS M0J1Ia. AyTOCOMBI
W TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M TE€TEPOraMETHBIM IOJ.
['eneTnueckass CTpykTypa MOJIOBBIX XpoMOcoM. HaciieqoBanue mpu3HAKOB,
CLUEIUICHHBIX ¢ mojoM. ['eHOoTHN Kak nenoctHas cucrema. [lnenorponusa —
MHO>XECTBEHHOEC JICUCTBUEC reHa. MHOX€CTBEHHBIN AJICTIN3M.
B3auMogeiicTBUe HeaJUIeNbHBIX T'€HOB. KOMIIEMEHTapHOCTb. OMHUCTA3.
[Tomumepus

3.4

B3aumoneiictBue reHoTHma MU cpeAbl Ipu  PopMHpOBaHUU (PEHOTHUIA.
N3MeHunBOCTh NpU3HAKOB. KaueCTBEHHbIE W KOJIMYECTBEHHBIE MPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBEHHAS.
MopaudukanonHass W3MEHUUBOCTh. Ponb cpenbl B (popMHupoBaHUMN
MOIU(DUKAIIMOHHOW  M3MEHYMBOCTH. Hopma  peaknuu  mpu3HaKa.
Bapuanmonnsiii psng u BapuanuonHnas kpusasi (B. Moranucen). CoiicTBa
MOJU(PUKAIIMOHHOM U3MEHUYUBOCTH.

I'enoTunuueckas N3MEHYUBOCTD. CsBoiicTBa T€HOTUIIUYECKOM
W3MEHYMBOCTH. BHUIBI T€HOTHIIMYECKOH H3MEHYHMBOCTH: KOMOWHATHBHA,
MYyTaI[MOHHAS.

KomOuHaTuBHAs M3MEHYMBOCTH. MeWO3 M IMOJOBOH MPOIIECC — OCHOBA
KOMOHMHATUBHOM M3MEHYUBOCTH. Poilb KOMOMHATHMBHOM HW3MEHUYHMBOCTHU
B CO3JIaHUH TEHETHYECKOT0 pa3HOOOpasus B Ipejieiaax 0HOTO BHIA.
MyTanmoHHas W3MEHYMBOCThb. BHIBI MyTalnui: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W HWHIYUMPOBAHHbIE MyTaluu. SnepHbie
U OuToruia3zMarndeckue myrtanuu. CoMaTHYecKue W TOJIOBbIE MYTAallUU.
[IpyurHBl BO3HUKHOBEHUs MyTauui. MyrtareHbl W UX BIHMSHHAE Ha
OpPraHu3Mbl.  3aKOHOMEPHOCTHM  MYTallMOHHOTO  TMpoliecca.  3aKOH
TOMOJIOTHYECKHMX PSA0B B HaclieacTBeHHOM n3MmenunBoctu (H.M. BaBuios).
BuesnepHas n3MeHYMBOCTh U HACJIEACTBEHHOCTD
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3.5

Kaprotun uenoBeka. MexayHapo/Has mporpamma MCCIEI0BaHHUS F€HOMa
YyeloBeKa. MeToapl H3y4YeHUs TEHETUKH YEJIOBEKa: TI'€HEaJIOrM4ecKuid,
OJIM3HELOBBIM,  IIUTOIEHETUYECKUH,  MOMYJSILIMOHHO-CTaTUCTUUYECKU,
MOJIEKYJIApHO-TeHeTHnYeCKuil. COBpEMEHHOE  ONpEeleieHUE T'€HOTHIA:
[OJJHOTEHOMHOE ~ CEKBEHHUPOBAaHUE, TIE€HOTUIHPOBAHUE, B TOM YHUCIIE
¢ nomompto II[P-ananuza. HacneacTtBeHHble 3a00JIeBaHMS 4YEIOBEKA.
['enHble ¥ XpOMOCOMHBIE 00JIE3HU Ye€IOBEKa. boye3Hu ¢ HaciaeACTBEHHOM
IPENPACIIOIOKEHHOCTBIO. 3Ha4YCHHE MEUIUHCKON TCHETHKHU
B INPEIOTBPAICHHH W JICYEHUH T€HETHYECKUX 3a00JI€BaHUN 4YEIOBEKa.
CTBOJIOBBIE KJIETKH

3.6

JlomecTuKanusa W CeleKIMs. 3apoKJACHUE CEJCKIUH W JOMECTUKAIUU.
VYuenne H.W. BaBuioBa o0 1meHTpax HPOUCXOXKIACHUS M MHOr00Opasus
KYJIbTYPHBIX pacTeHHil. Poyib CeleKuuu B CO3/IaHUM COPTOB PACTCHUU
U nopoA XKuBOTHbIX. CopT, mopoAa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSAIOB
B HacieJIcTBeHHOM wm3MeHunBoctu H.M. BaBunoBa, ero 3HaueHHe
JUTS CEJIEKITMOHHON PaOOTHI.

Meronapl cenekimoHHOW paboThl. McKyccTBeHHBIM OTOOp:  MacCOBBIM
U UHIUBUIYaJIbHBIA. OTanbl KOMOWHAIMOHHOW cenekuuu. VcnbiTanue
MPOU3BOJIUTENIEH MO TOTOMCTBY. OTOOp MO TEHOTUIY C IOMOIIBIO
OLICHKM (PEHOTHIIa MOTOMCTBA U OTOOP IO T€HOTHUITY C MOMOIIBIO aHAJIU3a
JTHK.

HNckycCcTBeHHBIM  MyTareHe3 Kak METOJ]  CEJEKIMOHHOW  paboTHhlI.
PaguanyoHHbli W XUMMYECKHM MyTareHe3 Kak WCTOYHUK MyTaluu
y  KyJIbTypHBIX (GOopM  opranu3MoB. lcmosnb3oBaHWE TEHOMHOTO
peaakTupoBaHuss U MeToloB pekoMmOuHaHTHbIX JHK nns nomyuyenus
MCXOJHOI0 MaTepralia I CEIEKIUU.

[Tomyuenue MOJIUTLIIOUTIOB. BayTtpuBnaoBas ruOpUIU3aIus.
brnuskopoacTBeHHOe CKpemmBaHue, Wi UHOpuaMHT. HepoacTBeHHoe
CKpenIMBaHue, WIA ayTOpuaAuHr. [eTepo3suc u  ero  MIPHUYUHBIL.
Ucnonb3oBanue rerepo3uca B cenekuuu. OtTnalneHHas TUOpUAU3AIUS.
[Ipeononenue Oecriyious MEKBHUIOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU
PaCTEHHI U )KUBOTHBIX

3.7

OOBeKThI, UCHONb3yeMble B OMOTEXHOJIOTUU, — KIETOYHBIE M TKAaHEBBIC
KyJbTYpbl, MHKPOOPTaHU3MbI, MX XapaKTePUCTHKA. TpaguiioHHas
OMOTEXHOJIOTHS: XJIEOONEUYeHHE, MOMYyUYeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJIENHE. MukpoOuonornyeckui CUHTE3. OOBeKTHI
MUKpPOOMOJIOTUYECKUX TexXHonoru. IIpon3BoacTBo Oenka, aMUHOKHCIOT
M BUTaMHHOB. VICKycCTBEHHOE  OIUIOJJOTBOpPEHHE. PeKOHCTpYyKIUs
AWLEKJIETOK M KJIOHUPOBAaHUE J>KUBOTHBIX. MeToN TpaHCIUIAHTALUU SAep
KJIETOK.
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XpoOMOCOMHasi W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha
1 KoHcTpyupoBaHue pekomOonHanTHbIX JIHK. JlocTrkeHus: U mepcrieKTUBbI
XpPOMOCOMHOM M TEHHOW WHXeHepur. MeaulHcKkue OHOTEXHOJIOTHUH.
Hcnonb30BaHnEe CTBOJIOBBIX KIIETOK

Cucrema 1 MHOTooOpa3ue OpraHu4eckoro Mupa

4.1

buonorudyeckoe pasnooOpasue opranuzmoB. CoBpeMeHHas CHCTeMa
opranuueckoro mupa. [lpuniumne! kinaccuduranuu opranu3MoB. OCHOBHBIE
CUCTEMATHUYECKUE TPYIITBI OPTaHU3MOB.

OCOOEHHOCTH  CTPOEHUSI U JKU3HEICATECIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxew, OJHOKJIECTOYHBIC TPUOBI, OJHOKJICTOYHBIC
BOJOPOCIIH, Jpyrue MpoTHCTHL. KOJOHMAlbHBIC OpraHu3Mbl. J[BHKeHHE
OJTHOKJICTOYHBIX OPTaHU3MOB: aMeOOHIHOE, J>KTYTHKOBOE, PECHUYHOE.
3ammTa y OJJHOKJIETOYHBIX OPTaHU3MOB. Pa3ipaxuMoCTh y OTHOKJIICTOYHBIX
OpraHnu3MoB. TaKkcHChI

4.2

MHOroKneToYHbIE pacTeHusd. B3auMOCBSA3b YacTE€d MHOTOKJIETOYHOIO
opranusma. TKaHH, OpraHbl M CHCTEMbl OPraHOB MHOIOKJIETOYHOIO
opranuzma. OpraHu3m Kak eauHoe 1enoe. TkaHu pacTteHuil. Tumsl
paCTUTENBHBIX TKaHEW: oOpa3oBaTelibHAs, IOKPOBHAs, MPOBOSIIA,
OCHOBHasl, MEXaHUYECKasl. Oco0OeHHOCTH  CTpOEHMUS, byHKUIUN
Y PACITOJIOKECHHS TKAHEW B OpraHax pacTEeHUN

4.3

BereratuBHble M TeHEpaTUBHBIE OpraHbl pacTeHH. DyHKIMU OPraHOB
u cucrem opranHoB. Kapkac pacteHuid. [[BUKEHHE MHOTOKJIETOYHBIX
pacTeHMil: Tponu3Mbl W HAacTUU. llormomeHue BOABI, YIJIEKHMCIOrO rasa
W MUHEpalIbHBIX BelIECTB pacTeHusiMu. Jlpixanue pacrenuit. ubdysus
ra3oB 4epe3 IIOBEPXHOCTb KIETKU. TpaHCIOPTHBIE CUCTEMBI PACTECHHM.
Brinenenne y pacteHuid. 3amunra y MHOTOKJIETOUHBIX pacTeHnid. KyTukyna.
CpencTBa nacCUBHOM U XUMHUYECKOM 3a1IUThl. OUTOHITUIBI.
PazapaxuMoCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMoCTh U peryssanus
Y MHOTOKJIETOYHBIX PacTeHUN. POCTOBBIE BEIIECTBA U NX 3HAYECHUE

4.5

MHOTOKJIE€TOYHbIE >KMBOTHBIC. B3amMOCBSI3b dYacTeii MHOTOKJICTOUYHOTO
opranu3ma. TKaHW, OpraHbl M CHCTEMbl OpPTraHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm Kak eauHoe 1enoe. ['omeocra3. TkaHM KHUBOTHBIX
M yelioBeKa. THIbI KMBOTHBIX TKaHEH: SMUTEIMAJIbHAS, COCAMHHUTEIbHA,
MbIIIeuHas, HepBHasg. OCOOEHHOCTH CTpOCHUS, GYHKIIUNA U PACTIOIOKECHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA

4.6

Opranbl U CUCTEMBbI OPTaHOB >KMBOTHBIX. DYHKIIMA OPraHOB M CHUCTEM
opranoB. Omnopa Tema  opraHu3MoB. CkeleTbl  OJAHOKJIETOYHBIX
W MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbI1 ¥ BHYTPEHHHM CKEJET.
CtpoeHue U TUIbI COEAUHEHUST KOCTEH.
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JIBM)KeHE MHOTOKJIETOYHBIX XHUBOTHBIX. lIuTanue *uBOTHBIX. lluTanme
MMO3BOHOYHBIX JKMBOTHBIX. JlpIxaHWe JKMBOTHBIX. KOXKHOE IbhIXaHWE.
’KabepHoe u 1eroyHoe AbIXaHue.

JIpIxaHre MO3BOHOYHBIX KUBOTHBIX. DBOIOIIMOHHOE YCIIO)KHEHUE CTPOCHHUS
JIETKUX T[MO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTenpHash CHCTEMa 4YeloBeKa.
MexaHu3M BEHTWISIUM JETKUX Y MTHULl U MJICKOMUTAIOIMUX. TpaHCIopT
BEIICCTB y OpraHU3MOB. TpaHCIIOPT BEIIECTB y XKUBOTHBIX. KpoBeHOCHas
cuctemMa M ee opraHbl. KpoBeHOCHasl cuCTeMa MO3BOHOYHBIX KHUBOTHBIX.
Kpyru kpoBooOpaiieHus. OBOJIONUOHHBIE  YCIOXHEHUS  CTPOCHUS
KPOBCHOCHOW  CHCTEMBl  IMO3BOHOYHBIX  JKUBOTHBIX.  BbinencHue
y opranu3moB. Brvinenenune y >kuBOTHBIX. COKpaTHTEIbHBIE BaKyOJIH.
Opransl BeiieneHus. CBs3b MOJOCTHU Tella ¢ KPOBEHOCHOM U BBIICIUTEILHON
cucteMaMu.  BpimeneHue y  MO3BOHOYHBIX — JKMBOTHBIX.  3aluTa
y  MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI H WX TIPOW3BOJHEIE.
PazapaxxumocTts W perymsuuss |y — OpraHu3MoB.  PazapaxxumMocThb
y OIHOKJIETOYHBIX OpPraHU3MOB. TakcHChl. Pa3zpakuMoCTh WU PEryJsius
Yy MHOTOKJIETOUHBIX pacTeHui. PocToBBIE BeliecTBa 1 X 3HAUYCHUE.
HepBHast cucrema u pedruekTopHas peryasiusi y MHOTOKJIETOYHBIX
KUBOTHbIX. HepBHas cuctema U ee OTAebl. DBOJIOLUOHHOE YCIOXKHEHHUE
CTPOCHUS HEPBHOM CHUCTEMBI Y )KUBOTHBIX.

Pa3zpaboTka anroputMoB u nporpamm i 3GpHeKTUBHON (PYHKITMOHATBHON
aHHOTAIlMd TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METa0OJIOMOB
MHUKpPOOPTaHNU3MOB, PACTEHUH, )KUBOTHBIX U YEJIIOBEKA

OpFaHI/I3M YCJIOBCKA 1 €I'0 310POBbC

5.1

Opranbl W CHCTEMBbl OpraHoB uejoBeka. OTHeNbl TOJIOBHOTO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexkropHas myra. besycioBHbie
U ycJioBHBIE peduiekchl. 'yMopaibHast perysiius U SHAOKpUHHAsI CUCTEMa
KUBOTHBIX W 4ejoBeka. JKenes3bl SHIOKPUHHOW CUCTEMBI U UX TOPMOHBI.
JlelicTBue TOPMOHOB. B3aMMOCBS3b HEPBHOW W SHAOKPMHHOU CHUCTEM.
I'mnortanamo-runoduzapuas cucrema. Pednekc u pednekTopHas mayra.
be3ycnoBHbIe 1 ycI0BHBIE pedhIeKChl

5.2

3amura opranusma ot 6osie3Heil. iMmMmyHHas cucrema yenoBeka. KineTouHnslii
u TyMOpPaJIbHbIN MMMYHUTET. Bpoxnenusin, pPUOOPETCHHBIN
crenupuuecKuii UMMYHUTET. Teopus KJIOHAJIBHO-CEJIEKTUBHOTO
ummynuteta (I1. Opnux, ®.M. bepuer, C. ToneraBa). BocnanurenbHbie
OTBEThl OPraHu3MOB. Poib BpOXIEHHOIO HMMYHHUTETa B pPAa3BUTHU
CUCTEMHBIX 3a00J1eBaHUI

5.3

KpoBenocnas cucrema u ee opransl. Cep/iiie, KpOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBooOparienus. Pabota cepara u ee perymisus
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5.4

Jlpixanue 4yenoBeka. Jluddy3us ra3oB dYepe3 MOBEPXHOCTb KIIETKH.
JIpixaTenpHas cuctema 4enoBeka. JlpIxaTtenbHas NOBEPXHOCTh. Peryrsamus
IbIXaHus. JIpIxaTenbHbIe 00hEMBI

9.5

[TumeBapuTenbHas cuctema yenoBeka. OTAenbl MUIEBAPUTEIIBHOTO TPAKTA.
[MumeBapuTenbHble  kKene3bl. BHYTPUIIONOCTHOE U BHYTPUKIIETOYHOE
MUIIEBAPEHUE

5.6

[ToxpoBbl u ux mpousBogHbie. Opransl BeineiaeHus. [louku. Ctpoenue
u (QyHKuuOoHUpoBaHUe HedpoHa. DuibTpanus, cekpenuss U oOpaTHOe
BCachbIBaHHE KaK MEXaHU3MbI padOThl OpraHoB BbiaeneHus. OOpa3oBaHue
MOYH y YeJIOBEKa

5.7

I[BI/DKCHI/IG YyeJIoBeKa: MbIIeuHas cucrtema. CKeJIeTHBIC MbIIINOBI 1 UX pa60Ta.
CTpOGHI/IC X THUIIBI COCOMHCHU KOCTEM

Teopwus sBosmonuu. Pa3BuTre :KU3HU HA 3emiie

6.1

OpomonnonHas teopus Y. [lapeuna. [Ipenmnocbuikn BO3HUKHOBEHUSA
napBuHHU3Ma. JKW3Hb 1 Hay4dHas nestenbHocTh Y. /lapBuHa.

JBrwxymue cwibl BBomoudd  BugoB 1no Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTH Pa3sMHOKEHUSA OpPraHU3MOB, HaCJIECTBEHHAs
M3MEHYMBOCTb, 00pH0Oa 3a CyIIeCTBOBAHUE, ECTECTBEHHBII U UCKYCCTBEHHBIN
oT00D).

Odopmienne cunternyeckor Tteopuu sBoitonnu (CT3I). HelitpansHas
Teopust 3BodtouMU. CoOBpeMEHHas 3BOJIIOLMOHHAA OWOJOrvs. 3HAYEHUE
HBOJIIOLIMOHHOW Teopuu B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa

6.2

[Tomymsiust Kak 7eMeHTapHas eIUHUIA IBOOIKH. COBPEMEHHBIE METObI
OILICHKH T€HETUYECKOT0 pa3HO0Opa3us U CTPYKTYpPHI monmymsiuil. iaMenenune
reHo()oH/1a MOMYJIALKN KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHosecus J[x. Xapau, B. BaitnOepra.

OnemeHTapHbie (aKTOPHl (IBUIKYIIUE CHIIBI) DBOJIONUU. MyTallMOHHbBIN
npouecc. KomOuHaThBHAsE M3MEHUYMBOCTh. Jlpelid reHoB — ciydaiiHble
HEHaNpaBJICHHbIE W3MEHEHUs 4YacTOT ajiesnied B momyasuusax. Oddexr
ocHoBarenss. Murpanuu. M3omauus — momynsmnuii:  reorpaduueckas
(mpocTpaHcTBeHHAas ), Ononoruyeckas (penpoayKTHUBHAs).

EctecTBenHbIii oTOOp — Hampapistomuid  ¢GakTop sBomonun. DopMmel
€CTECTBEHHOTO OTOOpa: NBIKYIIUHN, CTAOWIU3UPYIOMINM, pa3phIBAIOIINAN
(mm3pyntuBHBIN). [lomoBoit oTOOP.

[IpucnocoOaeHHOCT,  OPraHU3MOB KaK pe3yJbTaT  MHUKPOAIBOJIOLHUU.
Bo3nukHoBeHHe — mpucriocoOieHud y  opraHu3moB.  ApomMopdo3b
u  uavoajgantauuu. llpumepbl  mpucnocoOieHWid y  OpPraHu3MOB.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB.
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Bun, ero kputepum u cTpykTypa. BumooOpazoBaHme Kak pe3yiabTaT
MUKPOIBOTIOITMHU. M3osmsmumst — kimrodeBoit hakTop BuaooOpazoanus. [Iytu
U CcrocoObl BHA000pa3oBaHUs: ajuionarpuyeckoe (reorpadudeckoe),
CUMITATPUUECKOE (SKOJOTHUYECKOE), «MTHOBEHHOE» (MOIUILIONIU3AIIUS,
rudpuauzanus). JUTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl GopMHUpOBaHUS OUOJIOTHUECKOTO Pa3HOOOpa3Us.

Pons  »BOMOIMOHHOW OWOJNIOTMM B pa3pabOTKE HAy4HBIX METOJ/IOB
coxpaHeHus1 OrnopazHooOpasusi. MUKPOIBOIIOIHS M KOIBOJIOIHS TAPA3UTOB
1 uX x035¢B. MexaHu3Mbl (HOPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM
U CIocoObl OOpHOBI ¢ HE

6.3

Metoapl u3ydeHUST MakKpodBOJOIUU. [laneoHTONOrMYECKHE METOJIbI
n3ydeHus sBosonuu. Ilepexomubsie Ghopmbl M (PHIIOTEHETHUECKHUE PSIBI
OpPraHU3MOB.

buoreorpaguueckue metonpl u3ydeHus sBodtouuu. CpaBHeHue (IOpPHI
u (ayHbl MAaTEpUKOB U OCTPOBOB. buoreorpaduueckue obiactu 3emiH.
Buabl-sHIEMHUKY U PETUKTBHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBbHO-MOP(HOIOTHYECKUE METOABI H3yUEHUS
ABOJIIOLMNH. ['eHETHYECKHE MEXAHU3MbI HBOJIIOLIMM OHTOTE€HE3a U MOSBICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTWUYHBIE M AHAJIOTUYHBIE OpPTaHBI.
PynuMenTapHbie opraHbl W aTaBU3Mbl. MOJIEKYJISIPHO-TEHETHYECKHUE,
OMOXMMHUYECKHE M MAaTeMaTUYeCKHE METOJIbl H3Y4YEHUS DBOJIOLHH.
['omonoruunsie T'CHBI. CoBpemeHHbIe METO/IBI MIOCTPOCHHUS
(UIOTEHETUYECKUX JIEPEBbEB. XPOMOCOMHBIE MYTallUM W IBOJIIOIUS
T€HOMOB.

OO61ue 3aKOHOMEPHOCTH (TIpaBuiia) 3BOJIOIMK. HeoOpaTuMoCTh IBOJTIOIUH.
AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLUA

6.4

HayuHble ruUnoTe3sl MNPOMCXOXKIECHUS JKU3HUM Ha 3emie. AOuoreHes
U naHcrepmus. JloHayyHbple NpPEICTAaBICHUS O 3apOXKACHUHM KU3HU
(kpeaoHn3M). ['mnore3a MOCTOSHHOTO CamoO3apOXKIEHUS KU3HU U €€
onposepxkerue onbitamu . Penm, JI. Crnamnanuann, JI. Ilactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOJIOTUS.

OcHOBHBIE ~ 3Tambl ~ HEOPTraHWYECKOW  DBOJIIOLIHH. [InanerapHas
(reosiornyueckasi) dBOJIIOLMSA. XUMHUYECKas dBOJIIONNS. AOMOTCHHBIM CHHTE3
OpraHnyecKkux BemlecTB U3 Heopranndeckux. OneiT C. Mumniepa u I'. FOpu.
OOpazoBanue mnoiaumMepoB u3 MoHoMepoB. KoauepBatHas runoresa
AW. Omapuna, rumnote3a mnepBuuHoro OympoHa JDk. XomzeitHa,
reHeruueckas runotesa I'. Memnepa. Pu6osumel (T. Uek) u runoresa «mupa
PHK» V. l'un6epra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHUE ITPOTOKIIETKH.
Hcropust 3emun M MeToabl €€ u3ydeHHs. lIckomaemble OpraHu4yeckue
octatku. ['eoxpoHonorust u ee mMetoabl. OTHOCUTENbHAS U aOCOIIOTHAs
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reoXpoHOJIOrus. ' €0OXpoHOIOrndecKast mKaia: S0HbI, IPbI, HIEPUOMABI, DTIOXH.
HauvanbHble 3Tanbel opraHnyeckor 3BOJOUUH. [losBIEeHHWE W 3BOJIIOLIHS
HEPBBIX KJIETOK. OBOJIOLUSA MeTaboiau3Ma. BO3HUKHOBEHHE NEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIJICHKH KaK aHajor MEpBbIX Ha
3emsie cooOmecTB. CTpoMaToaUThI. [IpoKapuoOTHl U 3YKapUOTHI.
IIpoucxoxnenue JYKapHuoT (cumOuorenes). OBOJIIOLIMOHHOE
IIPOUCXOKICHUE BUPYCOB. [ [pOMCXOKIEHHE MHOTOKJIETOUYHBIX OPTaHU3MOB.
BO3HUMKHOBEHHE OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE 3Talbl 3BOJIOLUHN BhICIIUX pacTeHUi. OCHOBHBIE apoMOpP(O3bl
pacteHuil. Beixon pacrenuit Ha cymy. llosiBimeHne cnopoBBIX pacTeHUU
1 3aBoeBaHue NMHU cymu. CemeHHbIe pacTeHus. [ [poncxokaeHue NBeTKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tanbl 3BOJIOLIUU KMUBOTHOIO Mupa. OCHOBHBIE apoMOp(O3bl
KUBOTHbIX. BeHackas ¢ayna. KemOpulickuii B3pblB — TOSIBIECHUE
coBpeMeHHbIX THUMNOB. IlepBble XOpAOBbIE XUBOTHBIE. JKUM3Hb B BOJE.
OBomronus  MO3BOHOYHBIX. [lponcxoxknenue ampuOuil M penTHIUM.
[IpoucxoxaeHrne MIEKONUTAOMMX M NOTHL. [IpuHOMN — KIFO4EBOro
apoMopdo3a. OcBoeHre 0eClIO3BOHOYHBIMUA U TTO3BOHOUYHBIMU >KMBOTHBIMU
CYILU.

PaszpuTtne xwn3HM Ha 3emiie MO 3paM M MEPUOJAM: apXeW, MPOTEPO30H,
najgeo3oi, Me3030i, KaifHo30M. OOmas xapakTepuUCTHUKa KIMMaTta
M TeoJornyeckux npoueccoB. IlosBieHMe u pacuBeT XapaKTEPHBIX
OpraHU3MOB. YTJIe0Opa30BaHUE: €ro YCIOBUS U BIMSIHUE HA Fa30BbIil COCTaB
aTMOC(hephI.

MaccoBble BBIMUpPaHHUSI — JKOJOTMYECKHE KpHU3UChl npouuioro. IIpuuune
Y CJIEICTBUS MACCOBBIX BBIMUPAaHUI. COBPEMEHHBIN 3KOJIOTHYECKUI KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznensl u 3amaun anTpononorun. Meroasl aHTponosioruu. CTaHOBIICHHE
NPEACTAaBICHUM O MPOUCXOXKJICHUH YesioBeKa. COBpEMEHHBIE Hay4HbIC
TEOPUHU.

CxoncTBO 4eloBEKa C  KUBOTHBIMH. (CHCTEMATHYECKOE IOJ0KEHUE
yenoBeka.  CBHIETENbCTBA  CXOJCTBAa  YEJIOBEKa €  KUBOTHBIMH:
CpaBHUTEIHLHO-MOP(]OJIOTHUECKHUE, AMOPHOJIOTHYECKHE, buzuosoro-
OnoxuMuyeckue, moBeaeHUeckrue. OTIUYMS 4YelIOBeKa OT JKHUBOTHBIX.
[IpssmMoxoxkaeHHEe M KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. PaszButue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAIIBHOU CUCTEMBI.

JIBrkyiiue cuiibl ((hakTopbl) aHTPONOTeHe3a: OMOIOTMYECKUE, COITUATbHBIE.
CooTHolIeHrne OMOJIOTUYECKUX U COLMANBHBIX (PAaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIMU AHTPONOTE€HE3a. ABCTPATIONUTEKU — JIBYHOTHE MPEAKU
moaeu. YenoBek ymensli, IepBble U3TOTOBICHUS 0Py AUl Tpyaa. Yemosek
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NPSIMOXOJISIINI U TIEPBBIA BBIXOA JIOAEH 3a mpeaensl Adpuku. Yemnosek
reienp0epreKuil — 00Inid NpeJOK HEaH IePTaIbCKOTO YEJI0OBEKA U YEJIOBEKA
pa3yMHOro. YejaoBeKk HeaHAEPTAIBCKUM KaK BUJ JIFOJEH XOJIOJHOTO KJIMMATA.
UenoBek pa3yMHbI COBPEMEHHOTO THUIIA, ICHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 3a npejenamMu AQpuku.

DBOIOUS COBPEMEHHOI'0 4ejoBeKa. ECTeCTBEHHBIM 0TOOP B MOMYJISALMIX
yesnoBeka. MyTanmoHHbld npouecc U nonaumopdusMm. IlomynsumonHbie
BOJIHBI, Jpel] reHoB, murpanus U «3QQEeKT OCHOBATEIS» B MOMYJISILIUIX
COBPEMEHHOTO YEJIOBEKA.

Yenoseueckne pacel. llonstne o pace. bompmme pacel: eBpomneouaHas
(eBpasmiickasi), aBCTpajO-HErpoujHas (dKBaTOpUaIbHAasl), MOHIOJOWIHAS
(a3narcko-aMepukaHckas). Bpems u myTu paccesieHusl 4YesloBeKa o IIaHeTe.
EnuncTBO 4enoBedeckux pac. HaydHas HECOCTOSTENBHOCTH pacu3Ma.
[Ipucnoco0IeHHOCTh YeIOBEKa K pa3HbIM YCIOBHIM OKPYKAIOIIEH CpPEbl.
Bnusinue reorpaduueckoit cpeasl u gperida reHoB Ha MOp(dOJIOTHUIO
1 (PU3UOJIOTHIO YEJIOBEKA

7 DKOCHCTEMBI U IIPUCYIIHE UM 3aKOHOMEPHOCTH
7.1 | Paznensl u 3aaum 3k0J10THH. CBA3b 3KOJIOTHH C IPYTUMHU HAYKaAMHU.
Mertonas! skonoruu. IloneBbie HaOMIOAEHNSI. DKCIIEPUMEHTHI B KOJIOTHU:
OPUPOJIHBIE U J1abopaTopHble. MoaenupoBaHue B HKOJIOTUNA. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTUOHATIBHBIN U TJI00aTbHBIN
7.2 | Oxonormyeckue GakTopbl U 3aKOHOMEPHOCTH UX AeicTBusa. Knaccudukarms

AKOJIOTUYECKUX (PAKTOPOB: aOMOTHUECKUE, OMOTUYECKUE, AaHTPOIOTEHHBIE.
OO0mume 3aKOHOMEPHOCTH NEWUCTBHS IKoyorudeckux ¢akropos. [Ipasuio
muaumyMa (K. npenrens, FO. JInbux). TonepaHTHOCTh. DBpUOUOHTHBIE
U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue Qakropsl. CBeT Kak skonorumyeckuid axrtop. JlericTBue
pPa3HBIX YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE
Ipynnbl paCTeHUH M )KUBOTHBIX 110 OTHOLIEHHIO K cBeTy. CUTHaJIbHAs POJIb
ceera. dortonepuoansM. Temmeparypa Kak 3KOJIOTHYECKUU (HaKTOP.
JelicTBue TEMIIEPATYpPhl Ha OpPTaHU3MBlI. [TovikniiorepmHbie
¥ TOMOKMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTECHOTEPMHBIE OpPraHU3MBI.
Bnaxnocts kak skosiormueckuil ¢akrop. Ilpucnocobnenus pacteHuit
K ToJjepkaHuio BoaHoro Oamanca. Kiaccuduxamuss — pacteHuit
10 OTHOLIEHUIO K Bojie. [Iprcnocobiennst )KUBOTHBIX K M3MEHEHHUIO BOJHOTO
pexuma.

Cpenbl oOuTaHMUsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAsI, [MOYBEHHAs,
rIIyOMHHasl MOJMOYBEHHAsl, BHYTpUOpraHu3MeHHas. DU3UKO-XUMUYECKUE
0COOEHHOCTH cpeJl oOuTaHus OpraHu3MoB. [IpucmocobieHns opraHu3MoB
K KU3HH B PA3HBIX Cpelax.
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buonornyeckue putmbl. BHemnHue u BHyTpeHHUE puUTMbL. CyTOYHBIE
U TOIWYHBIE PUTMEL. [IpHCTIOCOOIGHHOCT, OpPraHW3MOB K CE30HHBIM
M3MEHEHUSM yCIIOBUN KU3HH.

XKuznennsie ¢Gopmbl opraHuzMoB. [loHsTHE o0 XKH3HEHHOU dopMe.
XKuzHennsie GOpMbI pacTEHUM: JEpeBbs, KYCTapHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJTHOJICTHHE TpaBbl. JKu3HEHHBIE ()OPMBI )KUBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHUS U 00pa3a
KU3HU.

buotnueckne  dakroppl.  Bumgel  OMOTHYECKMX ~ B3aUMOJICHCTBUIL:
KOHKYPEHIUS, XHUIIHUYECTBO, cuUMOMO3 U ero Gopmbel. [lapaszutusm,
KooTieparus, MYTYyaJIu3M, KOMMEHCAIN3M (KBapTUPAHTCTRBO,
HaxyjeOHn4decTBO).  Herpoduueckue  B3aMMOAEUCTBUS  (TOMHYECKHE,
dopuueckue, ¢dadpuyeckue). 3HaAUCHHE OMOTHYECKUX B3aUMOJCHCTBHI
JUIA  CYIIECTBOBAaHUS OpraHu3MOB B cpede ooOurtanusa. [lpuHnmn
KOHKYPEHTHOTO UCKIIOYCHUS

7.3

OKOJIOTHYECKHE  XapakTepucTuku  nomyisinud.  Ilomymsmus  kak
Ouonornyeckass cucrema. Poib HEOJHOPOAHOCTU Cpenbl, (PU3NYECKHX
OapbepoB M  OCOOEHHOCTEW OWojgorud BUAOB B  (OPMHPOBAHUU
IPOCTPAHCTBEHHON CTPYKTypbl mnomyysinuii. OCHOBHBIE — ITOKa3aTeln
MOMYJISIUUN: YUCJIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U TOJIOBAask CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIHSI.
DKoJiornueckas cTpykrypa nomyiasuuu. OneHKa YMCIEHHOCTH MOITYJISIIUY.
JluHaMuKa TONMYJSIMMA W €€  PEryjsnus. DbHOTMYEeCKMI mnOoTeHUMam
nomynsiuuu. MogenupoBaHue JIWHAMHKM rnonyirsuud. Kpusele pocra
YUCJIEHHOCTU Tomyisiuuu. KpuBble BbDKMBaHUS. Peryisuus 4MCIEHHOCTH
HOMYJIALMNA: poib (HAKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT IJIOTHOCTH.
DKoJIoTuYecKue cTpaTeruu BuaoB (r- u K-ctpaterun).

[Tonsitue 00 sKoyorMUecKON HUIIEe BHaa. MecTtooOuTanue. MHOroMepHas
Mojzesib  3kojmornmdeckor — Humm  Jx.JM.  XarumHcona.  Pa3zmeps
9KOJIOrn4YecKkoi HUIHM. [loTeHmanbHas U peaqu30BaHHAS HUILLH.

Bug kak cucrema nomynsiuuii. Apeanibl BUAOB. BUIbl U UMX JKU3HECHHbBIC
CTpaTeruv. 3aKOHOMEPHOCTH TMOBEICHUS W MUTPAlMil  KUBOTHBIX.
buonornyeckne NHBa3uu 4yKEPOIHBIX BUIOB

1.4

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexuay
opraHu3mMamMu B OHOIlEHO3€. OKOCHUCTEMa KaK OTKpbITas cHcTema
(A.JIx. Tencmu). DyHKIIMOHATBHBIE OJIOKM OPTraHU3MOB B JKOCHUCTEME:
NPOAYLEHThl, KOHCYMEHTBI,  pPEIyLeHTbl. Tpoduyeckue  ypOBHH.
Tpoduueckne wenu u cetu. AOMOTHYECKHE OJIOKM 3IKOCUCTEM.
[TouBel U Wbl B 3KOcHcTeMax. KpyroBopoT BeIIECTB M MOTOK 3HEPrUU
B DKOCUCTEME.
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OcHOBHBIE  TOKa3aTeJM  JIKOCUCTEMBI. buoMacca MW NPOIYKLHS.
DKOJIOrMY€ECKHE MUPaMUIbl UUCEN, OMOMACChl U SHEPTHH.

HampaBnennsie  3aKOHOMEpPHBIE CMEHBI  COOOIIECTB —  CYKIIECCHHU.
[lepBuyHBIE M BTOPUYHBIE CYKLIECCHM M WX NPUYHUHBL. AHTPONOrE€HHBIC
BO3/€eiicTBUs Ha cykueccuu. KiimMmakcHoe cooOuiectBo. bruopasznoo6pasue
Y TIOJIHOTA KPYTrOBOPOTA BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.
[IpupoaHbie SKOCUCTEMBI. AHTPOIIOT€HHBIE 3KOCHCTEMBI. ATpO3KOCHCTEMA.
ArponeHo3. Paznuums Mexay aHTPONOTEHHBIMM W NPUPOJHBIMHU
SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojckas
¢nopa u ¢ayna. CunHaHTponm3anusi ropoJckoil ¢ayHbsl. buonmornyeckoe
U XO3AMCTBEHHOE 3HAYEHHE AarpodKOCHCTEM M  YpPOO3KOCHUCTEM.
3akoHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJIEUCTBHI OPraHU3MOB
B DKOCHUCTEMAX.

[lepeHoc »3HEpruM M BEUIECTB MEXKIY CMEXKHBIMH 3KOCHUCTEMaMHU.
YCTOMYMBOCTh OPraHU3MOB, IONYJAIMA M OJKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U AHTPOIIOIE€HHBIX BO3ACHCTBUI

7.5

buocpepa — oOweranerapHas o0ojouka 3eMiM, TI/A€ CYIIECTBYET
WM cyuiecTBoBaia ku3Hb. YueHue B.U. Bepnaackoro o oOuocdepe.
Oo6mactu Guochepsl U ee cocraB. JKuBoe BemiecTBO Ouochepsl U €ro
(byHKITIH.

3aKOHOMEPHOCTH CcyllecTBoBaHUs ouocdepsl. OcodeHHocTH Ouochepsl Kak
rIo0ambHOM  dKOCHCTeMBI. J[MHamMudeckoe paBHOBecHe B Ouocdepe.
KpyroBopotsl BeniecTB M OMOreOXMMUYECKHUE LUKIbI (yrieponaa, a3oTa).
PutmMudyHOCTS siBIICHHI B OHnocdepe.

3oHanbHOCTE Ouocdeprl. Tlonstne o Guome. OCHOBHBICE OHMOMBI CYIIH:
TyHJIpa, XBOWHBIE Jieca, CMEIIaHHBIE U MIMPOKOJIUCTBEHHBIC Jieca, CTElH,
CaBaHHBI, TYCTHIHW, TPOIHWYECKHUE Jieca, BBICOKOTOphs. Kimmar,
PACTUTENbHBIA U KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa v QyHKIIHS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO TIOTEHITHAIA
u onocdepHbIx QyHKIUI

7.6

OKOJIOTUYECKUE KPHU3UCBI M WX MPUYMHBL. BoO3AelCcTBHE 4elOBEKa
Ha Owuocdepy. 3arps3Henue Bo3AymIHOM cpenpl. OxpaHa BO3IyXa.
3arpsA3sHeHne BOJIHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpyuienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne knumara.
AHTPOIIOTEHHOE BO3/ICVCTBUE HA PACTUTEIBHBIN U )KMBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO W >KMBOTHOrO MuHpa. OCHOBHBIE NPHHIMIBI OXPaHBI
npuponbl. Kpacueie kauru. Oco0o oxpaHsieMble NPUPOAHBIE TEPPUTOPHU
(OOIIT).

borannyeckue caapl ¥ 300JJOTMYECKHAE TTAPKU.

162



denepanpHas padodas nporpamma | buomorusa. 10-11 kiaccel (yriryOJieHHBIH YPOBCHB)

OCHOBHBIC TIPUHIIUITBI YCTOHYMBOIO Pa3BUTHUS YEJIOBEYSCTBA M MPHUPOIBI.
PammonanbHOE TPUPOJOINONB30BAaHHE K COXPAaHEHHE OHMOJIIOTUYECKOTO
pazHooOpasus 3eMiu
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