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@DenepanbHas pabodas mnporpamMmma 1Mo Yy4dyeOHoOMYy mpeamery «buomorus»
(yriyOsieHHbIH ypoBeHb) (mpenMeTHast 00sacTh «EcCTeCTBEHHO-HAy4YHBIE MPEAMETHI»)
(amee COOTBETCTBEHHO — IporpamMmMa 10 OHOJOrMM, OHOJOTrHs) BKJIIOYAET
NOSICHUTENBHYIO 3aIUCKY, COJEpKaHUE 00yUeHMUs], ITIAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS
pOrpaMMbl 1O OMOJIOTHUH, TEMaTUYECKOEe IUIAHHPOBAHME, TMepedyeHb (KoauduKaTrop)
MpPOBEPSIEMbIX TPEOOBAHHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00Opa3oBaTeIbHOMN
POrpaMMBbl CPETHETO OOIIEro 00pa30BaHus U AJIEMEHTOB COAECPKAHUS IO OMOJIOTHH.

[TosicHuTenbHas 3amucKka OTpakaeT OoOIIMe LEeTu M 3aJa4yd M3y4eHHs OMOJIOruw,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €€ HM3YYEHHIO0 O00y4JarouuMUCH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TakXKe MOAXOAbl K OTOOpY COJep:KaHus,
K OIpEACNICHUIO IUIAHUPYEMBIX PE3YJIbTATOB M K CTPYKType TEMAaTHYECKOIrO
TUTAHUPOBAHUS.

Conmepxanue 00ydeHHS PpacKpbIBae€T COJAEp)KaTeJIbHbIE JUHUHM, KOTOPHIE
npeiaratoTest s 005S3aTelbHOr0 M3Y4YeHHS B KaKJOM KJacce Ha YPOBHE CPEIHEro
o011ero ooOpa3oBaHus.

[InaHupyemble pe3yapTaTbl OCBOEHHUS MPOTrPaMMbl IO OHOJIOTUU BKJIHOYAIOT
JUYHOCTHBIE, METAlpEIMETHBIE pE3yJbTaThl 3a BECh NEpUO] OOydyeHHUs Ha YpPOBHE
cpeaHero oouiero oOpa3zoBaHus, a TaKXkKe MPEAMETHBIC TOCTHKEHUSI 00yJaroerocs 3a
Kbl T0J1 O0y4EHHUS.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o 6MOJIOTUK HA YPOBHE CPEAHEr0 OOLIEro 00pa3zoBaHus pa3padoTaHa
Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 N 273-®3 «0O6 obpazoBaHuu
B Poccuiickoit ®eneparun»y, ®I'OC COO, Konmennuu mnpenojgaBaHus y4eOHOTO
npenMera «bronorus» W OCHOBHBIX TOJIOXKEHHH (enepaibHON pabouel mporpaMMBbl
BOCITUTAHHSI.

buonorus yrmyonennoro ypoBHsi nzydenus (10 — 11 kmaccel) sBIS€TCS OJHUM
U3 KOMIIOHEHTOB MpeIMeTHOM o0iacTh «EcTecTBeHHO-Hay4YHble TpeaMeTh». CoriacHo
nonoxkenusim  ®I'OC  COO  npodunbHbie yuyeOHbIE MPEAMEThI, HU3y4yaeMble
Ha YIIIyOJICHHOM ypOBHE, SBJISIOTCS criocoooM auddepeHnmanuy oOydeHus: Ha ypOBHE
cpenHero oOiiero o0pa3oBaHUs M MPU3BAHBI OOECIEYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CpPEIHUM OOIIUM, CpPEeIHUM MNPO(EeCCUOHAIIBHBIM U BBICIIUM
oOpa3zoBaHueM. B TO ke BpeMsi KaKIbIil U3 ATUX YYEOHBIX MPEIMETOB JOJDKEH OBITh
OPUEHTHPOBAH Ha TMPUOPUTETHOE pelIeHHe o0pa3oBaTEeIbHBIX, BOCHUTATEIbHBIX
W pa3BUBAIOLIMX  3a7ay, CBS3aHHBIX C  mOpodopueHTaueln  o0ydaronuxcs
U CTUMYJMPOBAHUEM HMHTEpEca K KOHKPETHOW 00JIaCTH HAyYHOTO 3HAHUS, CBSI3aHHOTO
c OuoJoruen, MeIUITMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM HJIM BOCHHBIM JIE€JIOM.

[Iporpamma mo OWONOTMM AAaeT MPEACTABICHHE O IENM W 3a]adax HU3YYCHHS
yuebHoro npenMera «buosorus» Ha yriyOJeHHOM ypOBHE, OmpeenseT o0a3aTesbHOe
(MHBapUaHTHOE) TPEAMETHOE COJIepKaHUE, €ro CTPYKTYPUPOBaHHE M0 paszjeiiaM

3
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U TeMaM, paclpeeNieHne Mo KiaccaM, PEKOMEHJIYET MOCIeq0BaTEIbHOCTh U3YyUEHUs
y4e0HOT0 MaTepraia ¢ YI€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTUKH
y4eOHOTO TIpoliecca, BO3pPACTHBIX OcoOeHHOCTel oOydaronuxcs. B mporpamme
no OWOJOrMHM peau30BaH MPUHIMI TMPEEMCTBEHHOCTH C HW3Yy4EHHUEM OHOJIOTHUU
HAa YpPOBHE OCHOBHOTO 00Iero ooOpas3oBaHus, Oiarojgaps 4eMy MPOCMaTPUBAETCS
HAllPaBJICHHOCTh ~ HAa  TMOCJENYIoIIee  pa3BUTHE  OWOJOTWYECKUX  3HAHHM,
OPUEHTUPOBAHHBIX Ha (POPMUpPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHHS,
HKOJIOTMYECKOTO MBIIIICHUS, MPEJACTaBICHUH O 3I0pOBOM 00pa3e KU3HH, Ha BOCTTUTAHUE
OepeXHOTO0 OTHOIICHUS K OKPYXKaIoIel MpUpoaHoi cpene. B mporpamme mo 6uoaoruu
TaK)Ke ITOKa3aHbl BO3MOXXHOCTH Y4eOHOro mpenMera «buomorus» B peanusamnuu
tpeboBannit @OI'OC COO kK mMIaHUPYEMBIM JIMYHOCTHBIM, METANpEeAMETHBIM
U TIPEIMETHBIM pe3yJibTaTaM 00y4deHUs U B (JOPMUPOBAHUM OCHOBHBIX BUJIOB y4€OHO-
MO3HABATEILHON  JIEATENHHOCTH  OOYYAIOIIMXCSA TI0  OCBOCHHUIO  COJCPIKAHMS
OMOJIOTHYEeCKOr0 00pa30BaHus Ha YPOBHE CPEIHETO OOIIeTO 00pa30BaHMUS.

[Iporpamma 1Mo OHOJOTHU SIBISETCS OPUEHTHUPOM [IJIsi COCTABJICHHS aBTOPCKHUX
pabouux mnporpamMm. ABTOpamMu pabO4YMX MPOrpaMM MOXKET ObITh MPEIJIOKEH CBOMU
MOJXO0Jl K CTPYKTYPUPOBAHUIO U TMOCIEI0BATEIHHOCTH U3YYEHHUS] Y4EOHOr0 Marepuaia,
CBO€ BHJIEHHE CIOCOOOB (QOpMUpPOBAHUS Y OOYYAIOIMIUXCS TMPEIMETHBIX 3HAHUUN
¥ YMEHUH, a TaK’Ke METOJIOB BOCIIMTAHUS W PA3BUTHS CPEICTBAMHU YIEOHOTO MpeIMeTa
«buonorus».

buonorust Ha ypoBHE CpelHEero o0I1Iero oOpa3oBaHus 3aBeplIaeT OMOJOTHUECKOE
o0pa3oBaHuE B IIKOJE W OPUEHTHUPOBAH HA pACIIUPEHUE M YriyOJieHWe 3HaHUU
OOy4YarIIMXCsA O >KHUBOW MPHUPOJE, OCHOBAX MOJCKYJISIPHOM U KIETOYHOM OMOJIOTHH,
SMOPHOJIOTMM W OWOJOTHMH  Pa3BUTHSA, TCHETHKH, CEJICKIIMH, OHOTEXHOJIOTHH,
HBOJTIOIIMOHHOTO YUCHHUSI ¥ DKOJIOTHH.

N3yuenne yuebHOro mpenmera «buonorus» Ha  yrayOJIeHHOM — ypOBHE
OPUEHTUPOBAHO HA TOJArOTOBKY OOy4YalOIIMXCA K TOCIHEAYIOIEMY MOTYyYEHUIO
OMOJIOTMYECKOr0 00pa30BaHMs B By3aX U OPraHMU3aAIUsAX CPEAHETO MPOPECCHOHATBLHOTO
oOpazoBanusi. OCHOBY €ro COAEpPX aHUsI COCTaBIJIAECT CHUCTeMa OMOJIOTMYECKUX 3HAHUM,
MOJIYYCHHBIX TIPH HM3YYCHHH OOYYAIOIIMMUCS COOTBETCTBYIOIIUX CHCTEMATHUYECKHUX
pa3zenoB OMOJIOTHY Ha YPOBHE OCHOBHOTO 001Iero oopa3osanus, B 10—11 kmaccax atu
3HAaHMSI TIOMYYarOT pa3BUTHE. TaK, PacIIUPEHBI W YrIyOJEHBI OMOJIOTHYCCKUE 3HAHMUSI
O pacTeHUSAX, JKMBOTHBIX, TpuOax, OaKTepHsIX, OpraHu3Me YeIIOBEKa, OOIIMX
3aKOHOMEPHOCTSX JKM3HHU, JIOMOJHUTEIHHO BKJIIOYEHBI OHOJIOIMYECKUE CBEICHUS
MPUKJIAHOTO U TTIOMCKOBOT'O XapakTepa, KOTOPhIe MOKHO MCIIOIb30BaTh KaK OPUEHTUPHI
JUTSI TIOCJIETYIOMIEro Beioopa npodeccuu. BoaMmokHa Takke UHTETpaIus OMOJIOTHYECKUX
3HaHWUM C COOTBETCTBYIOIIUMH 3HAHUSIMU, TIOJTy4€HHBIMU 00 y4aIOIUMHUCS MTPU U3yIECHUU
bu3HUKU, XUMUH, Teorpapuu U MaTEMATUKH.

CtpykTypa TmporpaMMbl 10 OHOJOTMHM  OTpPakaeT CHCTEMHO-ypPOBHEBBII
1 DBOJIFOIMOHHBIN TTOIXO0/IbI K M3y4eHHI0 Onosioruu. CorjiacHoO UM, U3y4aroTCsl CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEPHBIC IS KUBBIX CHCTEM PAa3HOT'O YPOBHS OpraHH3allHH,
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HBOJIIOIIMU OPTaHUYECKOTO MUpa Ha 3emiie, COXpaHEHHs] OMOIIOTMUYECKOT0 pa3Hoo0pa3us
iaHeTsl. Tak, B 10 Kiacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTHH,
HMOpPUOJIOTUM U OWMOJOTMM pa3BUTUSA, TEHETUKHM M CEJEKUUH, OHOTEXHOJIOTUU
U CHUHTETUYECKOW OMOJIOTHH, aKTyalIU3UPYIOTCS 3HAHUS OOyyaroluxcs 1o OOTaHMKE,
300JI0THH, aHATOMHH, (U3HOJIOrHM yenoBeka. B 11 kimacce u3yyarorcss 3BOIIOLMOHHOE
YUEHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Oruocdepe.

buonoruss mpuszBaHa 00€CNEUUTh OCBOCHHE OOY4YaIOIUMHCS OHOJIOrMYECKUX
TEOPUM M 3aKOHOB, WJIEH, NMPUHUUIOB U MPABUJI, JIEKAIIMX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpA, 3HAHMM O CTPOEHUH, MHOrooOpa3uu
U OCOOEHHOCTSIX KJIETKM, OpraHuMs3ma, NOMyJsluuu, OWOIEHO03a, SKOCHUCTEMBI,
O  BBJIAIOIIMXCS ~ HAYYHBIX  JIOCTHOKEHHMSX,  COBPEMEHHBIX  HCCIEIOBAHMSIX
B OWonoruy, MNPUKIAAHBIX AacleKTax OHOJOorM4eckux 3HaHui. Jlns pas3ButTus
U TOJJEpXKaHUS WHTepeca OO0yJaromMxcs K OHOJIOrMHM HapsiAy CO 3HAYUTEIbHBIM
00BbEMOM TEOPETUYECKOr0 MaTepualia B COAEPKaHUH MPOrpaMMbl O OHOJIOTHUH
MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBIICHHMS W Pa3BUTUS TOW WM WHOU
oOnacT OWOJIOTMH, BKJIQJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE
BAXHEHIITNX OMOJIOTMYECKHUX U HKOJIOTMYECKUX MPOOIIEM.

Lenp u3yuenust ydeOHoro mnpeamera «buonorus» Ha yriayOJIe€HHOM YpOBHE —
OBJIaZicHuEe OOY4YaIOIIMMUCS 3HAHUSIMHU O CTPYKTYPHO-(QYHKIIMOHAIBHOM OpraHu3aluu
YKUBBIX CHUCTEM pA3HOr0 paHra M NpuoOpeTEeHHWE YMEHHUM HWCIONb30BaTh 3TH 3HAHUS
B (opmupoBaHMM HHTEpeca K ONpeaeneHHOM o0jacTu mnpodeccCuoHaTbHOM
NeSTeNbHOCTH, CBSI3aHHOW C OWOJIOTMEHW, WM K BBIOOpPY Yy4eOHOro 3aBEICHUS
JUISL TIPOJTOJDKEHUST OMOJIOTMYECKOT0 00pa3oBaHusI.

JlocTimxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha yriyOlieHHOM
ypOBHE 00€CTIeYBAETCS PEIICHUEM CIIEIYIONINX 3aau:

OCBOCHHE OOYYAIOIUMUCA CHUCTEMbl OHOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHsSX, KOHLEMUUSIX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTIX
U TpPaBWIAX, COCTABIIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI KapTUHY MHUPA;
O CTPOCHHMHM, MHOrooOpa3uh M OCOOEHHOCTAX OHOJIOTMYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJSIUs, BUJI, OMOTreoleHo3, Ouocdepa); O BBIAAIOIIUXCA OTKPBITHUAX
Y COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUY;

O3HAaKOMJICHHE OOyYarolUXCi C€ METOJAMHM T[O3HAHWS SKUBOWM MPHUPOABL:
UCCIIEIOBATENbCKUMH METO/IaMH OHOJOTMYECKUX HAyK (MOJEKYJISIPHOM M KIETOUYHOMN
Ouosoruu, YMOPUOSIOTUU ¥ OMOJIOTUU PAa3BUTHSL, FTEHETUKH U CEJIEKIIUU, ONOTEXHOJIOT U
Y CUHTETUYECKOW OMOJIOrHH, MaIeOHTOIOIMH, SKOJIOTHUHN); METOJaMHU CaMOCTOSATEIbHOIO
IPOBEICHUS OMOJIOTMYECKUX UCCIIETOBAaHUM B TaOOpaTopuu U B pupojie (HaOII0AeHUE,
U3MEpPEHUE, HIKCIIEPUMEHT, MOJIEIIMPOBAHNUE);

OBJIaJicHHEe  OOYYarOUIMMHUCA  YMEHUSIMH: CaMOCTOSITEIbHO ~ HAXOJIUTb,
aHAJIM3UPOBATh M  HUCIIOJIb30BaTh OMOJOTMYECKYID HH(POPMALIMIO; MOJIb30BaTHCA
OMOJIOTUYECKON TEPMHUHOJIOTUEH M CHMBOJMKOW; YCTAHABIMBATH CBS3b MEXKIY
pa3BUTHEM OMOJIOTUU U COIMAIBHO-3KOHOMUYECKUMH U 3KOJIOTUYECKUMHU MPpoOIeMamMu
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YEeJIOBEUeCTBa; OIICHWBATh TMOCIEACTBHUS CBOCH JIEATENHHOCTH TIO OTHOILIEHHUIO
K OKpY’KaloIeil MPUPOIHOI cpesie, COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIINX
Jmrofiel;  OOOCHOBBIBaTH M COOJIIO/IaTh  MEpbl  MPOPUIAKTUKH  MHQPEKIHOHHBIX
3a0oJeBaHUil, NpaBUja TIOBEIEHUS B NpuUpole U oOecredeHHus Oe30MacHOCTH
COOCTBEHHON JKM3HENEATENbHOCTH B  UYPE3BbIUAWHBIX CHUTyalUsiX [PUPOIHOTO
U TEXHOTEHHOTO XapaKTepa;, XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIC OTKPBITHS
B 00J1aCTH OHMOJIOTHH;

pa3BUTHE Yy OOYYAIOUIMXCS HWHTEIJICKTYyalbHBIX M TBOPYECKUX CIOCOOHOCTEH
B TIpoIlecCe 3HAKOMCTBAa C BBIJAIONIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU
UCCIICZIOBAaHUSMH B OHWOJIOTHH, pEIIaéMbIMH €10 MpoOJieMaMH, METOAOIOTHEH
OMOJIOTUYECKOTO HCCIIEOBAHMS, MPOBEACHUS SKCIEPUMEHTAIbHBIX HCCIEIOBAHUM,
pemieHus OMOJNIOTMYECKUX 3343y, MOJACITUPOBAHUS  OHMOJOTHYECKUX OOBEKTOB
Y TIPOLIECCOB;

BOCIIUTAHUE y O0YUYaAIOIIUXCS IEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOIE B LIETIOM
U K OTHENbHBIM €€ OO0BbeKTaM U SBICHUsIM; (HOPMHPOBAHUE DKOJIOTUYECKOH,
TeHEeTHYECKOW TPaMOTHOCTH, OOIEH KyJIbTYphl MOBEICHUS B TPHUPOJE; HHTErpaluu
€CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHne 00 y4JarouMucs KOMIIETEHTHOCTH B paIMoHaILHOM
IPUPOJIOTIONH30BAHUH (COOIIIO/ICHUE TPABUII TIOBEJEHUSI B MPHUPOJE, OXPaHbl BUIOB,
IKOCUCTEM, OUOC(hEepbl), COXPAaHEHUU COOCTBEHHOT'O 3[J0POBbS U 3I0POBbS OKPYKAIOIINX
mojnen (cobmoneHuss mep npoduiIakTUKU 3a00JeBaHMi, oOecriedyeHue Oe30MacHOCTH
KU3BHENIEATETbHOCTH B YPE3BBIUAWHBIX CHUTYAIUAX MPUPOJHOTO M TEXHOTCHHOTO
XapakTepa) Ha OCHOBE HCIIOJIb30BaHMSI OHMOJOTMYECKHX 3HAaHUW U YMEHUH
B IIOBCEJHEBHOM >KU3HU;

CO3JIaHUE YCJIOBHMM ISl OCO3HAHHOTO BBIOOpa OOYYAIOLIUMUCS WHAMBHUIYaIbHOU
o0Opa3zoBaTenbHON TPAeKTOPUH, crocoOCTByroIIeH NOCIIEAYIOIEMY
npoecCUOHATbHOMY CaMOOIPEEICHUIO, B COOTBETCTBHUM C WHIAUBHUAYAIbHBIMU
WHTEpECaMH U MOTPEOHOCTSIMU PETHOHA.

OO611ee YuCIo 4acoB, PEKOMEHJOBAHHBIX I U3yYeHUs1 OMOJIOTUY Ha YIriyOJIeHHOM
ypoBHe, — 204 gaca: B 10 kiacce — 102 yaca (3 yaca B Hezemto), B 11 kimacce — 102 gaca
(3 yaca B HezeIIO).

OT6op oOpraHm3anMoOHHBIX (GOpM, METOMOB M CPEACTB OOyYCHHS OHOJIOTHH
OCYIIECTBIISIETCSI C y4eTOM CHenuuKH €ero CoJAepXaHUs ¢ HaIlpaBICHHOCTH
HAa TPOAODKEHHE OHOJIOTHYECKOr0 O0pa3oBaHMS B  OpraHU3allMsAX CpPEIHETO
poheCCHOHATBHOTO U BBICIIIETO 00Pa30BaHUA.

OO0s13aTeNIbHBIM  YCJIOBUEM IPU OOy4YE€HUH OWOJIOTMH Ha YIIIyOJIEHHOM YpPOBHE
SBJISIETCSl TPOBEACHHME JIAOOPATOPHBIX U MpakTU4Yeckux pabor. Takxke ywacTue
OOy4JalIMXCsSd B BBHIMOJHEHUHA TMPOCKTHBIX M Y4€OHO-HCCIIEIOBATENBCKUX pPaloT,
TEMaTHKa KOTOPBIX ONPEIENAETCS YYUTEIEM Ha OCHOBE HMMEIOIIMXCS MaTepUabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.
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COJAEPXKXAHUE OBYUYEHUA

10 KJIACC

102 4, u3 Hux 1 4 — pe3epBHOE BpeMSI.

Tema 1. buosiorusi Kak HaykKa

CoBpemeHHasi OWoONOTHsT — KOMIUIEKCHass Hayka. Kparkas wuctopusi pa3BUTHS
ouosornu. buosiornyeckue Hayku W u3ydaemble UMM MpoOsieMbl. DyHIaMEHTaIbHBIE,
MIPUKJIQJIHBIE U TIOMCKOBBIC HaAYYHBIE UCCJICOBAHUS B OMOJIOTHH.

3HayeHue Ouojgorud B (HOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOUN
kaptuHbl Mupa. Ilpodeccuu, cBs3aHHBIE C Ouonornei. 3HAUYCHHWE OWOJOTHH
B IMPAKTHUYECKON JIESITEJIbHOCTH YENOBEKAa: MEIUILIMHE, CEIbCKOM  XO3SICTBE,
MIPOMBIIIIEHHOCTH, OXPaHE MPUPO/IBI.

Jlemoncmpayuu:

Ilopmpemwi: Apuctrorenn, Teodpactr, K. Jlunnent, XK.b. Jlamapk, Y. [lapsuH,
Y. Tapsen, I'. Mennens, B.M. Bepnanckuii, W.II. IlaBnoB, MN.M. MeuHukos,
H.W. Basunos, H.B. Tumodees-Pecorckuii, JI. Yorcon, ®@. Kpuxk, /I.K. benses.

Tabmuyvr u cxemvl: «CBsI3b OWONOTMM € JAPYrUMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U HX U3yYeHHE

XKuBble crucTeMbl Kak MpeAaMeT u3ydeHus: Oumonoruu. CBOMCTBA KUBBIX CHUCTEM:
€AUHCTBO XMMHMYECKOIO COCTaBa, JUCKPETHOCTb M  ILEJNOCTHOCTb, CJIOKHOCTb
U YIIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOPTaHU3ALMS, CAMOBOCIIPOM3BEICHUE,
pa3apaxuMoCTb, U3MEHUYUBOCTb, POCT U PA3BUTHE.

YPpOBHM OpraHM3alUM >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM, TKAHEBBIN,
OpPraHU3MEHHBIM, MOMYJSIMOHHO-BUI0BOM, SKOCUCTEMHBIH (OMOreOLEHOTUYECKUIA),
ounocgepnsiil. Ilponeccsl, mpoucxoasimue B KUBbIX cucTtemMax. OCHOBHbIE NPU3HAKU
xuBoro. Ku3up kak (opma cymiecTBoBaHMs Martepuu. Hayku, u3ydaromue *UBbIC
CUCTEMBI Ha Pa3HBIX YPOBHIX OPraHU3ALUY.

W3yuenne >uBBIX cucTeM. Meronpl Ouosnoruueckoil Hayku. HaGmonenwue,
U3MEpPEHUE, OJKCHEPUMEHT, CUCTeMaTu3auus, MmeraaHaim3. lloHdatne o 3aBHCHMON
U He3aBUCUMOW nepemeHHou. [InmanupoBanue skcniepuMeHTta. IlocranoBka U mpoBepka
runiote3. Hyneas rtumnore3a. lloHsitue BBIOOPKM U €€ JOCTOBEpPHOCTh. Pazbpoc
B Ouomornyeckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJIbTaTOB.
[Ipn4unHBI HCKaXKEHUS PE3YJIbTATOB dKCIIEpUMEHTA. [IOHATHE CTaTUCTUYECKOTO TECTA.

Tabauyvl u cxemvl. «OCHOBHbIE NMPU3HAKU KU3HW», «BHOIOrMYECKHE CUCTEMBD»,
«CBoOMCTBa )KMBOM MAaTepun», «YPOBHU OPraHMU3aLMH KUBOU NpUpOAbD), «CTpoeHue
JKUBOTHOM KJIETKM», «TKaHM JKHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIIOBEYECKOTO
opranusmay, «buoreorenosy, «buocdepay, «MeToabl U3ydeHUS KUBOU MPUPOIBI».
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Obopyoosanue: nadbopaTopHOEe OOOPYIOBaHUE [JIS TMPOBEACHUS HAOJIOICHHM,
WU3MEPEHUM, IKCIIEPUMEHTOB.

Ilpakmuueckas paboma «VIcrionb30BaHWE PA3IMYHBIX METOJOB IMPU H3YyUYEHUU
YKUBBIX CUCTEM).

Tema 3. buosiorus kjierkun

Knerka — cTpykrypHO-(pyHKIIMOHANIbHAS €IUHMIIA KUBOTO. VCcTOpUS OTKPBITUS
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen,
P. BupxoB). OCHOBHBbIE MOJ0KEHUS COBPEMEHHOM KJIETOYHON TEOpHUHU.

Metonpl MOJIEKYIISIPHON U KJIETOYHOW OMOJIOTMH: MUKPOCKOIIHSI, XpoMaTorpadus,
amekTpodope3, METOJ MEYCHBIX aToMoB, auddepeHnnanTbHoe IeHTpUudyrupoBanue,
KYJbTUBUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemwvi: P. T'yk, A. JleBenryk, T. IlIBann, M. Illneitnen, P. Bupxos,
K.M. bap.

Tabnuyvr u cxemvl: «CBETOBOM MHMKPOCKOID», «IJIEKTPOHHBIA MHKPOCKOID»,
«/cTtopus pa3BUTHS METOIOB MUKPOCKOITHI).

ObopyoosaHnue: CBETOBOM  MHUKPOCKOI, MHUKPOIpPENapaTbl  PacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUAIIbHBIX KIIETOK.

Illpakmuueckass  paboma  «/3ydyeHue  METOJOB  KJIETOYHOM  OHOJOTUM
(xpomarorpadus, snexkrpodopes, nuddepennnansuoe neHTpudyruposanue, [1LIP)».

Tema 4. Xumnuyeckasi opraHu3anus KJIeTKU

XUMHUUYECKHUH COCTAB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPO3JIEMEHTHI. Boa u ee
poJib  KaK pacTBOPUTENS, peareHTa, ydacTHE€ B CTPYKTYPUPOBAaHUU  KJIETKH,
TEIIoperyisiiuu. MuHepallbHble BEIlleCTBA KJIETKU, UX Ouojoruyeckas poib. Poib
KaTUOHOB M AHUOHOB B KJIETKE.

Opranuueckue BEUIECTBA  KJETKU. bHoOjornueckue  moiauMepbl.  benkw.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekyinsl. [lepBuunas
CTpYyKTypa OefKa, menTuaHas cBsi3b. BropuuHas, TpeTuuHasi, 4eTBEpTUUHASA CTPYKTYPHI.
Henatypanus. CoiictBa OenkoB. Knaccudukarus 6enkoB. buonornueckue ¢yHKIUA
OEeJKOB.

Yraesonsl. MoHOCaxapuabl, IWCAXapUAbl, OJUIOCAXapUIbl W IOJUCAXAPUIBL.
OOuuit maH cTpoeHus: U (HU3UKO-XMMUUYECKUE CBOICTBA YrieBOJOB. buonornueckue
(GYHKIIUU YTIEBOJIOB.

Jlumuasl. T'mapodunbsHo-ruapodoOHBIe cBoMcTBa. Kiaccudukanus JIunuios.
Tpurnunepusl, pochonunuasl, BOCKU, CTepouibl. buonornueckue GyHKIMH JTUTUIOB.
OOmme  cBoiicTBa  OMONIOTMYECKMX  MeMOpaH —  TEKy4ecTb, CIIOCOOHOCTh
K CaMO3aMBIKaHUI0, MOJTYIPOHULIAEMOCTb.

HyxnennoBsie kucnorel. JJHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxkneortunpr. [Mpuamun komruiementapHoctu. [lpaBuiio Yapradda. Crpykrypa JJHK —
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nBoiiHasA crimpaib. Mectonaxoxaenue u ouonornueckue ¢pynkuuu JJHK. Bugsr PHK.
Oynkuun PHK B knetke.

Crpoenne w™onekynsl AT®. Makpospruueckue cBsizu B Monekylie ATO.
buonornueckue ¢yukuun AT®. BoccraHoBieHHbIE NEPEHOCUYMKH, HX (PYHKIIHMH
B KieTke. CexkBenupoBanue JJHK.

CtpykrypHass Ouosiorusi: OUOXMMHUYECKHE U OMOPU3MYECKHE HCCIEAOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPhl OMOMOJIEKYII.

Jlemoncmpayuu:

lopmpemuwi: JI. Tlommur, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuH,
@. Conrep, C. IIpy3unep.

Juazcpammer: «PacripefieieHue XUMHYECKUX 3JIEMEHTOB B HEXHUBON MPUPOJIEY,
«PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIEY.

Tabnuyvr u cxemwvr: «llepuonuueckas TaONMIIA XUMHYECKUX DSJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOIbD», «BemectBa B cocraBe OpraHu3MoB», «CTpOeHHE
MoOJIeKYJbl  Oenmka», «CTpyKTypel O€IKoBOM MoneKkynbl», «CTpoeHrne MOIeKyl
yriieBoJIoB», «CTpoeHue Mosiekyn JunuaoBy, «HyknenHoBble KUCTOTBI», «CTpoeHue
MosieKyibl ATDy.

Obopydosanue: XuMUYECKas mocyaa U 000py/10BaHUE.

Jlabopamopuas paboma «OOHapyXeHUE OCIKOB C TOMOIIBI0 Ka4yeCTBEHHBIX
pEaAKLNID.

Jlabopamopuas paboma «VccnenoBaHue HYKJICHMHOBBIX KHCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMH KIETKH

Tumbsl  KJIETOK:  JyKapuoTHYecKas M mpokapuoruyeckas. CTpyKTypHO-
G yHKIIMOHATBbHBIE 00pa30BaHUSI KICTKH.

CrpocHue mnpoKapuOTHYECKOM KieTkH. KierouHas creHka OakTepuii M apXew.
OCOOEHHOCTH CTPOEHHUS TeTepoTpOo(HON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u posb TPOKapHoOT B OHOIIEHO3aX.

Crpoenre u (YHKIIMOHMpPOBAHUE HDyKapuoTHueckoil kierku. [lmazmaruueckas
MeMOpaHa (masMmanemma). CTpykTypa I1a3MaTtuyeckod MemOpaHbl. TpaHCmopT
BCIIIECTB Yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (auddysus, obierdyeHHas
nuddys3us), akTUBHBIA (NIEPBUYHBIA W BTOPUYHBIM  aKTUBHBIA  TPAHCIIOPT).
[TonynponunaeMocts MemOpaHbl. Pabora HaTpuii-kanueBOro Hacoca. OJHIOLUUTO3:
MUHOUUTO3, aronuTo3. IDk3ouuTo3. Kiierounas crenka. CTpykTypa U (QyHKUIHUH
KJIETOYHOIN CTEHKU PacTeHHil, TprOOB.

[uromnazma. Ilutozons. Ilurtockener. JIBmkeHue uurtoriasMbl. OpraHouabl
kJeTkd. OgHoMeMOpaHHbIE OpPraHouAbl KJIETKU: sHAomIaszMmarnueckas cerb (O1IC),
anmapat [onbIKM, JM30COMBI, HX CTpoeHHe H  (QyHKUMH. B3aumocBs3b
OJTHOMEMOPAHHBIX OPraHOUIOB KJIeTkU. CTpoeHHE TPaHYISIPHOTO peTukyiryma. CuHTE3
pacTBOpuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuii (arpaHyJspHBIN)
sHAOIMIa3MaTUYeCKuil  peTukynayM. CekperopHas (QyHKUUs amnmapata [ oJbIKu.
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Tpancnopt BemiecTB B KIETKE. Bakyonu pacTUTENbHBIX KIETOK. KIIETOUHBIA COK.
Typrop.

[TonyaBTOHOMHBIE OpraHOMABI KJIETKH: MHUTOXOHJpUHU, IacTtuapl. CtpoeHue
U QYHKIUU MUTOXOHJIpUH U Twiactul. [lepBudHbIe, BTOPUYHBIE U CJIOXKHBIE TUIACTHIBI
(OTOCUHTE3UPYIOUIUX FYKAPUOT. XJIIOPOIUIACTHI, XPOMOILIACTBI, JIEUKOIIACTHI BHICIINX
pacTeHUH.

HememOpannsie opranouasl kietku. CtpoeHue M (PyHKIMH HeMeMOpaHHBIX
OpPraHouJOB  KJIEeTKH. PubGocombl. MukpodunameHTsl.  MBIIICUHBIE  KJIETKH.
Muxkpotpybouku. Kierounsiii mienTp. CTpoeHHE M JBIKCHHE KTI'YTHKOB U PECHUYCK.
MukpoTpyOouku nutorniazmel. LleHTpronb.

SAnpo. OOConouka sapa, XpoMaTHH, KapuoIUia3Mma, SAPBIINIKHA, WX CTPOCHHE
U QyHkuud. SnepHbiii  OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacmoOJOKEHUE
XpoMOCcOM B HHTep(ha3HOM sijipe. beiakn xpomaTrnHa — TUCTOHBI.

Knerounbsie BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 3YKApHUOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOM ).

Jlemoncmpayuu:

Hopmpemuwi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabauyer u cxemovl: «CTpOCHUE IYKAPUOTUUECKON KIIETKNY, «CTpOCHUE KUBOTHOM
KIIETKN», «CTpoeHuEe pacTUTENbHOU KIETKW», «CTpO€HHEe MUTOXOHAPUM», «SAapoy,
«CTpoeHnE MPOKAPHUOTUIECKON KIIETKU.

Obopyoosanue: CBETOBOM  MHUKPOCKON, MHUKpPONpPENapaTbl  PacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOMpEnapaTbl 0aKTepUATbHBIX KJIETOK.

Jlabopamopnuas paboma «VI3yueHne cTpoeHUs KJIETOK pa3jIMuHbIX OPraHU3MOB.

Ipaxmuueckas paboma «VI3yueHne CBONCTB KJIETOUHON MEMOpPaHBI».

Jlabopamopuasa  paboma  «VccnenoBaHune —uia3Monv3a U JEMIIa3MOJIM3A
B PACTUTEJbHBIX KIETKaX».

lIpakmuueckass paboma «V3yueHue IBUKEHUS LUTOIIA3Mbl B PACTUTENIbHBIX
KJIETKaxX».

Tema 6. O0MeH BeliecTB M MpeBpallieHHe JHEPIUU B KJIeTKe

AccuMWIALIMS U UCCUMIUIALUA — JB€ CTOPOHBI Merabonm3ma. Tumsl oOMeHa
BCIIECTB: AaBTOTPOGHBIN M TETepOTpOodHBINA. YdacThe KHUCIOpoJaa B OOMEHHBIX
nporeccax. JHepreTuueckoe odecrieueHue KieTku: npespaiieHue ATD B 0OMEHHBIX
nporeccax. @OepMEHTATUBHBIM XapakTep peakuuid KJIETOYHOro MeTadosu3Ma.
@depMeHTBI, UX CTPOEHHUE, CBOMCTBA M MexaHu3M nerctBus. Kopepmentsl. Otimyus
(GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. belIKM-aKTUBATOPBI U OENKU-
UHTUOUTOPBL. 3aBHUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX peakUMid OT pa3iIMyYHbIX
(bakTopoB.

[lepBuyHbBIi CHHTE3 OpPraHMYECKHWX BemlecTB B KieTke. DotocuHTe3. CBeTOBas
u TeMHoBasi (aszpl. IIponykTUBHOCTH (oTOCHMHTE3a. BimsiHMEe pa3nnyHbIX (aKTOpOB
Ha CKOpPOCTh (hoTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

10
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XemocuHnre3. Pa3HooOpa3ue OpraHn3MOB-XEMOCHHTETHKOB: HUTPUDUIIUPYIOLIUE
OakTepuu, IKeJIe300aKTEpUHU, CEepoOaKTepuu, BOAOPOAHBIE OakTepuu. 3HAUYECHUE
XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Buasl Opokenus. Ilponyktsl OpokeHHS U HX
HCIIOIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPraHU3MBI  KaKk  OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTHYecKoro oomeHa. [lonroToBUTENHHBIM
sTan. [ mukonmm3 — 6eCKUCIOPOAHOE PACIICTICHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHWE, WIM KJIETOYHOE JbIXxaHue. Poinp MHUTOXOHIApUU
B Mporeccax Ouojornueckoro okucieHus. lluxmuueckue peakiuu. OKUCIUTEIHLHOE
dbochopmmpoBanue. IlpeumymiectBa a’poOHOrO0 NyTH OOMEHa BEIECTB Iepes
aHa’pOOHBIM. DP(HEKTHBHOCTH YHEPTETUUECKOT0 OOMEHa.

Jlemoncmpayuu:

llopmpemwr: 1. Ilpuctim, K.A. Tumupsazes, C. H. Bunorpanckui,
B. A. Durensrapar, I1. Murtuenn, I'.A. 3aBap3uH.

Tabnuyvrt u cxemovl: «DOTOCUHTE3», «IHEpreTUYecKu oOMeH», «buocuHTe3
oenka», «CtpoeHue hepmMeHTa», « XeMOCUHTERY.

Obopydosanue: CBETOBOM MHKPOCKOI, OOOpYAOBaHUE ISl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopuasa paboma «VI3ydyeHne KaTaMTUYECKONM aKTUBHOCTH (PEPMEHTOB
(Ha MpUMepe aMuIa3bl UM KaTajlasbl)y.

Jlabopamopuas paboma «3ydenue GpepMEeHTATUBHOTO pacIICICHUsI MEPOKCHIA
BOJIOPO/Ia B PACTUTENILHBIX U )KUBOTHBIX KJIETKAX).

Jlabopamopuas paboma «CpaBHEHHE MPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

Jlabopamopuas paboma «CpaBHEHHE MPOIIECCOB OPOKECHUSI M IBIXaHUSD.

Tema 7. HacaencrBenHast HH(OpMAaLUs M peajiM3alus ee B KJIeTKe

Peakunn wmarpuuHoro cunte3a. [IpuHOMI KOMIIEMEHTAPHOCTH B PEAKLHUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneACcTBEHHON nHpopManuu. ['eHeTnueckuit Ko,
ero cpoicrBa. TpaHckpumniua — MaTpudHbiid cuHTe3 PHK. TIpuHUMOBI TpaHCKPUTILIMK:
KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIIBHOCTD, ACUMMETPUYHOCTD.

Tpancmauus u ee stanbl. Yuactue TpancnopTHeix PHK B OumocunTese Oenka.
VYcnoBus 6uocunTesa o6enka. Koguposanue aMuHokucioT. Ponbs pubocom B GrocuHTE3€
Oenka.

Opraauzanyss T€HOMa y IPOKApUOT U DYKApUOT. Perymsnus akTUBHOCTHM TE€HOB
y mnpokapuotr. I'mmoreza omnepona (®. XKakxo0, K. Mano). Perymsauuss oOMEHHBIX
MPOLIECCOB B KjeTKe. KieTouHbii romeocTas.

Bupycbl — HeksieTouHble (OpMBI KH3HU M oOJMraTHele mnapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros.

Bupychsie 3a0osieBaHus yenoBeka, >XKMBOTHbIX, pactenuit. CIINI, COVID-19,
COLUATIbHBIE U MEIULIMHCKUE MTPOOIEMBI.

11
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Jlemoncmpayuu:

Ilopmpemwi: H.K. Konbnos, [{.11. IBanOBCKUI.

Tabmuyer u cxemwvi: «buocunte3s Oenkay, «['eHernueckuii kom», «BHUPYCHI»,
«bakrepuodarny.

Ilpaxmuueckas paboma «Co3aHUE MOJIETTU BUPYCa».

Tema 8. JKu3HeHHBII UK KICTKH

Knerounsrit ki, ero nepuoasl u peryisiuus. Marepdaza u muro3. OcoOeHHOCTH
MpOIIECCOB, TMpoTekarnmux B wuHTepdasze. IloaroroBka KIETKU K JICJICHHIO.
[IpecunTeTndeckuii (MOCTMUTOTUYECKHM), CHHTETHYECKUW M TOCTCUHTETHUYECKHI
(MPEeMUTOTUIECKUI) TIEPUOIBI UHTEP(A3HI.

Marpuunbii cunre3 JIHK — pemnukamusa. Ilpunounsr permukanuu  JJHK:
KOMIUIEMEHTAPHOCTh, MOJIYKOHCEPBAaTUBHBIN CHUHTE3, aHTUNAPAILIEIbHOCTh. MeXaHu3M
perukanuu JIHK. Xpomocombl. Ctpoenue xpomocom. Ternmomepsl U TenoMepasa.
XpOMOCOMHBII HA0Op KIETKM — KapuoTHN. JIAIUTOMIHBIA M TaluiouAgHBIA HaOOpbI
xpomocoMm. ['omonornunasie XxpoMocoMbl. [10710BBIE XPOMOCOMBL.

Jenenue knetku —Muto3. CTainy MUTO3a U MTPOUCXOASAIIUE B HUX MPOLECCHI. THUITBI
murto3a. Kapuokrnes u uutokunes. buonorniyeckoe 3HaueHUE MUTO3A.

Perymnsimus MutoTHuEeCKOTO 1TUKIIA KIeTKH. [IporpamMmupyemas kjaeTouHas rudesns —
amnomnTo3.

Krnerounoe sipo, XpoMoCcoMbI, PyHKITMOHATIbHAS TEHOMUKA.

Jlemoncmpayuu:

Tabnuyvt u cxemvl: <«KWU3HEHHBIM IUKI KIETKW», «Mwuto3y», «CrpoeHue
xpoMocom», «Penmmkanus [JHK».

Obopyoosanue: CBETOBOW MHUKPOCKON, MHUKpompenaparbl: «MHUTO3 B KIETKax
KOpEIIKa JTyKay.

Jlabopamopnuas paboma «I3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

Jlabopamopuas paboma «Habmoaenne MuTo3a B KJIeTKaX KOHYHMKA KOpeEIIKa JIyKa
(Ha rOTOBBIX MHUKpOITpenaparax).

Tema 9. Ctpoenne u GyHKIMH OPraHU3MOB

buonoruueckoe pasHooOpasue opranu3aMoB. OJHOKIETOYHBIC, KOJOHHUAIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOECHHMSI M KU3ZHEIEATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKIETOYHBbIE TIpUOBL, OJHOKJIETOYHBIE BOJOPOCIH, ApPYyrue
npotucthl. KooHHaIbHbIE OPraHU3MBI.

B3anMocCBs3p 4acTel MHOIOKJIETOYHOTO OpraHus3Mma. TKaHu, OpraHbl U CHUCTEMBI
opraHoB. Opranusm Kak eauHoe neinoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHas, MOKPOBHas,
OpoBOJsIIasl, OCHOBHas, MexaHudeckas. (OCOOEHHOCTH  CTpOEHMs, (PYHKUIMHA
Y PACIIOJIOKEHUS TKAaHEW B OpraHax pacTeHUU.
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TkaHM >KUBOTHBIX M YEJIOBEKA. TWIBI JKMBOTHBIX TKAHEH: JIMUTEIHAIIBHASL,
COCAVHMUTENbHAs, MbIlIeyHasi, HepBHas. (OcoOEHHOCTH  CTpOeHMs, (YHKIUH
Y PACIOJIOKEHUs TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKaA.

Oprassl. BerertatuBHblE U T€HEPATUBHBIE OPraHbl pacTeHUN. OpraHbl U CUCTEMBI
OpPraHoOB XUBOTHBIX U 4esIoBeKa. D yHKIIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. Ckenersl  OJHOKIJIETOYHBIX
Y1 MHOTOKJIETOYHBIX XMUBOTHBIX. HapyHbId 1 BHYTpeHHHU ckeneT. CTpOEHUE U THUIIBI
COCIMHEHUS KOCTEM.

JIBum>kKeHHe OpraHu3MoB. JIBHKEHHE OJHOKJIETOUHBIX OPraHW3MOB: aMeOOHIHOE,
KTYTUKOBOE, PECHUYHOE. [[BH’KEHME MHOTOKJIETOUYHBIX PACTEHUM: TPOMU3MbI U HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX >KMBOTHBIX M UE€JOBEKa: MbIIIeUHas cucrema. Peduekc.
CkeneTHBIE MBILIIBI U UX padoTa.

IIntanue opranuszMoB. IloriomeHne BOABI, YIIIEKHCIIOTO Ia3a U MUHEPAIBHBIX
BEILECTB pacTeHUsAMH. [IuTaHme KUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIIETOYHOE
nuuieBapenue. [lutanne no3BOHOYHBIX KUBOTHBIX. OTIEbI TUIIEBAPUTEILHOTO TPAKTA.
[TnmeBapurenbHble kenessl. [InmeBapuTenbHas CUCTEMA YEIIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. [{prxanue >kuBoTHbIX. Juddy3us razos
yepe3 MOBEpPXHOCTh KieTku. KoxkHoe npixanue. JlprxarenbHas HoBepXHOCTh. JKabepHoe
U JIETOYHOE JbIXaHue. [[pIXaHue M03BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIFOLMOHHOE
YCIO)KHEHUE CTPOCHUS JIETKMX II03BOHOYHBIX JKMBOTHBIX. /JlpIXaTenbHas cucTeMa
yernoBeKka. MexaHu3M BEHTWIALMM JIETKMX y NTUL U MJEKONHUTAMUX. Perymsius
nbixaHus. J{pixaTenbHbie 00bEMBI.

TpaHCnOpT BEMIECTB y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHcopT
BEILIECTB Yy >KUBOTHBIX. KpoBeHOCHast cucrema u ee opranbl. KpoBeHOcHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX U 4esoBeka. Ceple, KpOBEHOCHBIE COCYbl U KpoBb. Kpyru
KpOBOOOpAIlEHUs. DBOJIOUHUOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOH CHUCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u ee perynsuus.

Brinenenne y oprannsmMoB. Beinenenue y pacteHui. BpiaeneHue y JKMBOTHBIX.
CoxparurtenbHble Bakyoiau. Opranbl BbiieneHus. OuiabTpanus, cekperuss 1 o0paTHOe
BCAaCbIBAHWE KaK MEXaHU3Mbl pabOThl OpraHoB BblAeseHUsA. CBsA3b MOJOCTU Teja
C KPOBEHOCHOU M BBIACIIUTENBHOW CHCTEMaMU. BbleneHne y N03BOHOYHBIX KUBOTHBIX
u yenoseka. [louku. CtpoeHue u (yHKUHOHMpOBaHUE HedpoHa. OOpazoBaHHME MOYU
y 4EJIOBEKa.

3amura y Opranu3MoB. 3aliiTa y OJHOKIETOUYHbIX OpraHu3MoB. Cropsl OakTepHii
Y LHCTHI IIPOCTEHIIMX. 3alluTa y MHOTOKJIETOYHBIX pacTeHuil. Kyrukyma. Cpencrsa
[TACCUBHOW Y XUMUYECKOU 3aIUThl. DUTOHLIUBI.

3ammTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX IPOWM3BOAHBIE. 3aluTa
opranu3ma ot Oone3Heidl. UMMyHHas cuctema desnoBeka. KieTouHbI U rymMopaibHBIN
UMMYHUTET. BpoxaeHHBIM U NMpuOOpEeTeHHBIN crienu@uieckuii UMMYHHUTET. Teopus
KJIIOHAIbHO-CeeKkTUBHOTO MMMmyHuTeTa (II. Opmux, ®.M. bepuer, C. Tonerana).
BocnanurensHble OTBETBI OpraHu3MoOB. Poib BpOXKIEHHONO MMMYHHUTETA B Pa3BUTHH
CHCTEMHBIX 3200JIEBaHUM.
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PaznpaxxumocTs u perymsinus y opraHu3mMoB. Pa3apa)kuMocTs y OZHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaXuMoCTh U peryisinus y pacTeHui. PocToBbIe BelecTBa
Y X 3HAYCHHUE.

HepsHas cuctema u pediekTopHast perynsanus y KuBoTHbIX. HepBHas cucrema u ee
OTHENbl. DBOJIIOLMOHHOE YCJIOXKXHEHUE CTPOCHMSI HEPBHOW CUCTEMBI Yy JKHBOTHBIX.
OTnensl TOJIOBHOTO MO3ra MO3BOHOUYHBIX JKMBOTHBIX. Pedrnexc u pednexropHas nyra.
be3ycnoBHbIE U YCIOBHBIE PEQIIEKCHI.

I'ymopanbHas perysiuus U S9HIOKpPUHHAS CUCTEMA KUBOTHBIX U UesloBeKa. JKene3bl
DHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. [leiicTBUE TOPMOHOB. B3anMoOCBsA3b HEPBHOU
W SHJIOKpUHHOM cucteM. [ unoranamo-runodusapHas cuctemMa.

Jlemoncmpayuu:

Ilopmpem: N.II. I1aBnos.

Tabnuyvr u cxemvl: «OAHOKIETOYHBIE BOAOpOCTN», «MHOTOKIETOYHBIE
BoJIOpociny, «baktepun», «lIpocreiimme», «Opranbl IBETKOBBIX paCTEHUN», « CUCTEMBI
OpraHoOB IO3BOHOYHBIX JKHBOTHBIX», «BHYyTpeHHee cTpoeHue HaceKOMbIX», «TkaHu
pactenuity, «KopHeBbie cucreMb», «CrpoeHue credns», «CTpoeHHue IMCTOBOM
IJIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «lInmeBapurenbHas cucTeMay,
«KpoBeHocHast cucrema», «/lpixarenbHasi cuctemMa», «HepBHas cuctreman, «Koxay,
«Mpimeynas cucreMa», «BplgenurenbHas cucteMa», «OHAOKPUHHAST CHUCTEMay,
«Ctpoenne wMbimb», «MMmynuter», «Kumeunononoctueie», «CxemMa NOUTaHUS
pacteHuin», «KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOCHHE THUAPHD,
«CTpoeHue rianapun», «BHyTpeHHee CTpOEHHUE 10K IEBOTr0 YepBs», «HepBHas cucrema
ppi0», «HepBHas cucrema narymkn», «HepBHas cucreMa MpPeCMBIKAOIIMXCS,
«HepBnas cucrema ntuny, «HepBHas cucrema muekonurarommx», «HepBHas cucrema
yenoBekay, «Peduekcy.

Obopyoosanue: CBETOBOM MMKPOCKOI, MHKpPONpPENapaThl  OJHOKIECTOYHBIX
OpraHM3MOB, MUKpPOIIPENApaThl TKaHEW, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKHX, KUBbIE 3K3EMIUIAPhl KOMHATHBIX PAaCTeHUM, repOapuul pacTeHUN pa3HbIX
OTJIEJIOB, BJAXHBIE MPENApaThl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUJIEKIIUH
OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa, O0OpYyIOBaHUE i1 JEMOHCTpalUU
MOYBEHHOT'O ¥ BO3/YLIHOTO MUTAHUs PAaCTEHUH, pacleIUIeHns Kpaxmaia U OelIKoB MO
neiictBueM (QepMeHTOB, 000pyAOBaHWE I JEMOHCTPALIMUA OMBITOB MO H3MEPEHHUIO
JKA3HEHHON €MKOCTH JIETKMX, MEXAHU3MAa AbIXaTEIbHBIX ABMKCHHUMN, MOJEIH T'OJIOBHOTO
MO3r'a pa3JnyHbIX KUBOTHBIX.

Jlabopamopuas paboma «VI3ydeHue TKaHel pacTEHUN.

Jlabopamopuas paboma «I3ydeHue TKaHen KUBOTHBIX).

Jlabopamopuas paboma «VI3yueHne opraHoB IBETKOBOT'O PACTEHUS».

Tema 10. Pa3mHokeHUe U pa3BUTHE OPTaHU3M OB

®opMbl pa3MHOXKEHHSI OPraHU3MOB: OecIiooe (BKIII0Yasi BETreTaTUBHOE) U IMOJIOBOE.
Bunpt  Oecrionoro  pasMHOXKEHHS: TIOYKOBAHHE, CHOPYISIIUA, (dparMeHTaius,
KJIOHUPOBAHUE.
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[TonoBoe pasmuoxenue. [lonoBeie kieTku, nian ramMmersl. Meiio3. Craguu menosa.
[loBenenne xpomocoM B Meno3ze. Kpoccunrosep. buomornmuecknii cMmbIci Meno3a
Y TI0JIOBOTO Mporiecca. Meio3 1 ero MecTo B dKU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoasiiieBoe pazButue. ['ameroreHe3 y KUBOTHBIX. [l0JIOBBIE KeEJE3bI.
OOpa3zoBaHrie W pa3BUTHE TOJOBBIX KieTOK. CrepmartoreHe3 u ooreHe3. CrtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOopeHre W AMOpPHUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrHOCOOBI
OILJIOJIOTBOPEHMS: HApYykHOEe, BHyTpeHHee. [lapTrenorenes.

NunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOpHOJIOTHS — HayKa
0 pa3BUTHM Opranu3dmMoB. Ctaguu sMOpHOreHe3a *KUBOTHBIX (Ha MpUMEpPEe JIATYIIKH).
Hpo6nenne. Tumbsr apobOnenus. OcobeHHOCTH  APOOJICHHWS  MIICKOIUTAOIIHX.
3apojblllieBble TUCTKU (racTpyJsisilivs). 3akiiajJka OpraHoB M TKaHEW M3 3apOJIbIIIEBBIX
JUCTKOB. B3amMHOE BIMSHHE dYacTel pPa3BUBAIOIIETOCS 3apojiblia (3MOpHUOHATBHAS
WHIYKLKS). 3aKkiajika IlaHa CTPOCHUsI >KMBOTHOIO KakK pe3ysbTaT HEPAPXUUYECKUX
B3aMMOJICHCTBUN TeHOB. BiusiHue Ha SMOpPHOHAIBLHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB
OKPYKalOIIEH CPENbL.

Poct u pa3zButue *uBOTHBIX. [locTamMOproHanbHbI nepuos. [psimoe u Henpsimoe
pa3Butue. Pa3Butue ¢ Mmeramopdo3oM y OECIIO3BOHOYHBIX U MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HAUY€HHE NPSAMOrO0 M HEMPSMOIO PAa3BUTHS, HUX PACHPOCTPAHEHUE
B npupojie. TUmbl pocta KUBOTHBIX. DAKTOPHI PETYJSALMHU POCTA )KUBOTHBIX U YEJIOBEKA.
Cranguu mocTAMOPHOHAIBHOTO PA3BUTHUS Y )KUBOTHBIX U YesioBeKa. [lepruoapl oHTOreHesa
yenoBeka. CTapeHne U CMepPTh KaKk OMOJIOTHYECKUE MTPOIIECCHI.

Pasmuoxxenue u pazsutue pacteHuit. ['amerodur u cnopodut. Meiio3 B )kU3HEHHOM
nukIie pacrenuit. OOpa3zoBaHue Crop B mporecce Meno3a. ['ameToreHes y pacTeHUI.
OnnoI0TBOpEHUE U Pa3BUTHUE PACTUTEIBHBIX OPraHu3MOB. J[BOWHOE OIIOIOTBOPEHUE
y IIBETKOBBIX pacTeHuii. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHnU3MBbl PETYISIIIMNA OHTOT€HE3a Y PACTEHUIN U JKUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemwi: C.I'. HaBamux, X. [IIneman.

Tabnuyvt u cxemwvl. «BereratuBHoe pasmHOkeHHE», «Tumbel Oecrnoioro
pa3sMHOXKEHUs», «Pa3MHOXEHUE XJIAaMHJIOMOHAJb», «Pa3MHOXKEHUE  HBIJICHBDY,
«PasmHOXKeHME THAPBD, «Meho3», «XpoMocoMmbl», «l'amerorenesy», «CTpoeHHe
SAULIEKJIETKHU U CTIepMaTo3011a», « OCHOBHBIE CTaIuN OHTOreHe3a», «[Ipsimoe u HenpsiMoe
pa3BuTHE», «Pa3BUTHE MalCKOro xyka», «Pa3Burue capanum», «Pa3Butue JSATYHIKW,
«/IBOMHOE OIJIOOTBOPEHHE Y IIBETKOBBIX pacTeHUN», «CTpOeHUE CEMSH OJHOAOIBHBIX
U IBYIOJIbHBIX paCTEHUN», « JKU3HEHHBIN [IUKII MOPCKOM KamyCcThl», « KU3HEHHBIN [TUKII
MXa», «KU3HEHHBIA UK TATOPOTHUKAY, «KU3HEHHBIA IIUKIT COCHBD.

Obopyoosanue:  CBETOBOM  MHKPOCKOI,  MHKpOIIpenaparbl  SHULEKIETOK
Y CIEPMAaTO30UA0B, MOJIENb «LIMKI pa3BUTHS JISATYILIKW.

Jlabopamopuas paboma «W3ydeHue CTpOEHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

15



denepasnpHas paboyast nporpamma | Bruosnorus. 10—11 kmaccel (yriry0aeHHBIH YPOBEHB)

Ilpaxmuueckas paboma  «BblsBIeHHE TPHU3HAKOB CXOACTBA  3apOJbIIICH
MTO3BOHOYHBIX KUBOTHBIX).
Jlabopamopuas paboma «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. I'eHeTuKa — HAYKAa 0 HACJIEICTBEHHOCTH U M3MEHYNBOCTH OPraHU3MOB

Hctopus cTaHOBiEHUS] W pa3BUTHS T'€HETUKH Kak Hayku. PaGorter I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTHU T€HETUKHU. PaboThI
H.K. Komsuoa, H.M. BasunoBa, A.H. benozepckoro, I.Jl. Kapneuenko,
1O0.A. ®unumyenko, H.B. Tumodeesa-Pecosckoro.

OCHOBHbIE TEHETHYECKHE TMOHSTUS W CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJJIeNIbHbIE TE€HBI, aJIbTEPHATUBHBIC MPU3HAKHU, TOMUHAHTHBIN U PEIIECCUBHBINA MPHU3HAK,
rOMO3UIr0Ta, T€TEPO3UT0Ta, YUCTasl JIMHUS, THOpUIbL, reHoTUN, (eHoTun. OCHOBHBIE
METOIbl ~ TEHETUKHU:  THOPUIOJOTUYECKUM,  ITUTOJOTMYECKUN,  MOJEKYJSIPHO-
TE€HETUYECKUMU.

Jlemoncmpayuu:

Ilopmpemui: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsnios, H.W1. BaBunos,
A.H. benozepckuii, I'.J]. Kapnieuenko, FO.A. ®ununuenxo, H.B. Tumodees-PecoBckui.

Tabauywl u cxemovl: «MeToabl TeHETUKIY, «CXEMbI CKPEIIUBAHUS.

Jlabopamopuas paboma «J{po3oduina kak 00bEKT FreHETUUECKUX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3aKkoH MeHaenst — 3aKoH €quHO00pa3us
ruOpu0B niepBoro nokoJieHud. llpaBuiio nomuHupoBanus. Bropoit 3akon Menaens —
3aKOH pacIlenjeHus Mnpu3HakoB. LluTonmormueckue OCHOBBI MOHOTHOPUIHOTO
CKpeluBaHus. | uore3a 4yucToThl raMer.

AHanmsupymomiee ckpemnBanue. [IpomMexyTouHbId XapakTep HacleIOBAHUS.
Pacuieruienne npu3HakoB IPU HEMOJIHOM IOMUHUPOBAHUH.

JlurubpuaHoe ckpemyBaHue. Tpetuil 3akoH MeHzaenss — 3aKOH HE3aBHUCHUMOTO
HacJIeI0BaHus NMPU3HAKOB. L{uTomornueckre OCHOBbI TUTMOPHUIHOTO CKPEIIMBAHUS.

CuemienHoe HaciegoBanue npusHakoB. Paborel T. Moprana. CuernsenHoe
HACJIEIOBaHNE T'€HOB, HapYyLICHUE CLECIUICHUS MEXIy IeHaMH. XPOMOCOMHas Teopus
HACJIEICTBEHHOCTH.

I'enetnka mona. XpPOMOCOMHBIM MEXaHM3M OINPENEICHUs I0Ja. AYTOCOMBI
U TI0JIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TrereporaMeTHblii mois. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HaciienoBanue npu3HaKkoB, CLEILICHHBIX C [IOJIOM.

I'enorun xak nenocrHasd cucrema. [nelorponus — MHOKXECTBEHHOE JEHCTBHUE I'eHa.
MHOX€eCTBEHHBI! aJICIIN3M. B3aumoneiicteue HEaJUICJIbHBIX TCHOB.
KommiementapHocts. Onucras. [lonmumepusi.

['eneTnuecKkuil KOHTPOJIb PA3BUTHUS PACTEHHM, KMBOTHBIX M YEJIOBEKA, a TAKKE
(GU3NONIOTHYECKUX MPOILECCOB, MOBEAEHUS U KOTHUTUBHBIX (PyHKuMi. ['eHeTnueckue
MEXaHU3Mbl CHMOMOT€HE3a, MEXaHU3Mbl B3aUMOJEUCTBUSL «XO3MMH — TapazuT»
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U «XO3IMH — MHUKpOOMOM». ['€HeTHYeCKHe acCleKThl KOHTPOJS ¢ HU3MCHCHHS
HacJeACTBEHHOU MHGOpMAIUY B MOKOJICHUSIX KJIETOK U OpPraHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: I'. Mennens, T. Mopras.

Tabnuyvt u cxemwvi: «llepBblii W BTOpOM 3akoHBI Menpaens», «TpeTuit 3aKoH
Mennens», «Anamusupyromee CkpemuBanue», «Hemomnoe nomumHHpoBaHHEY,
«CuenyieHHOe HacaeI0BaHuEe MPU3HAKOB y 1po30uiibly», «I'eHeTuka nomnay», «Kapuorun
yenoBekay, «Kapuotun npozodwmiby, «Kapuotun nruimb»y, «MHOXKECTBEHHBIN
ajienu3my, «B3anumMoieicTBUE T€HOBY).

Obopyoosanue: MOAENb NI JEMOHCTpPAIlMK 3aKOHOB €IWHOO0Opasus THOPHIOB
MEPBOTO MOKOJICHHSI U PACIICIUICHUS] MPU3HAKOB, MOJEIb ISl AEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOIO HACJEAOBAaHUS MPU3HAKOB, MOAEHb ISl JEMOHCTpPAlUU CLEMIEHHOTO
HACJIeIOBaHUs MMPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpozoduiay.

llpakmuueckas paboma «V3ydeHue pe3ynbTaTOB MOHOTHUOPHUIHOTO CKpPEIIMBAHUS
y IpO30(HITBI».

Ilpakmuuecxas paboma «W3ydeHue pe3ylbTaTOB IUTHOPUIHOTO CKPEIIMBAHUS
y IpO30(GUIBI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u  cpeabl npu  dopMupoBaHuM  (peHoTHTA.
N3meHunBOCTh mNpU3HAKOB. KaueCcTBEHHBIE W KOJMYECTBEHHBIE IIPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICICTBEHHAsI U HACJIEACTBEHHAS.

MopudukanronHas  uU3MeHYMBOCTh.  Ponb  cpeapl B (OpMHUPOBAHUU
MOAM(PUKALMOHHON HM3MeHYuBOCTH. HopMa peakiuu npusHaka. BapuanmoHHbIA psg
u BapuauuoHHas kpuBas (B. Horanncen). CpoiictBa Moau(pUKaIIMOHHON
W3MEHYUBOCTH.

I'enoTnnuyeckast u3MeHIUBOCThL. CBONMCTBA FTEHOTUITNYECKON U3MEHUYNBOCTH. BHUIbI
TEHOTUITMYECKOW M3MEHYMBOCTH: KOMOWHATHUBHAS, MyTallHOHHAS.

KoMmOvHaTtuBHAsT W3MEHYMBOCTh. Me03 W TIOJNOBOWM TPOIECC — OCHOBA
KOMOMHATUBHOM W3MEHYMUBOCTU. Pojib KOMOMHATMBHON H3MEHYMBOCTH B CO3JIaHUU
TEeHETHUYECKOro pa3Hoo0pasusl B Ipejesax OJHOro BUA.

MyTanuoHHas U3MEHYUBOCTh. BUbI MyTallnii: FT€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHBIE ¥ MHAYLMPOBAHHBIE MyTalUH. SIEpHBIE U IUTOIIA3MATUYECKUE MYTALIUH.
ComMarnueckre U MoJoBble MyTanuu. [[puurHbl BOSBHUKHOBEHUSI MyTaunil. MyrareHsl 1
MX BIHMSHHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOIO IMpolecca. 3aKoH
TOMOJIOTUYECKHUX PSAJIOB B HacienacTBeHHon naMeHunBocTy (H.W. BaBunos). BHesinepHast
M3MEHYMBOCTh M HACJICICTBEHHOCTb.

Jlemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, B. Moranncen, H.1. BaBuiios.

Tabauywl u cxemol: «Buapl naMeHUnBOCTHY, «MonudukanmoHHas U3MEHYUBOCTHY,
«KomOuHaTHBHAs HM3MEHUYHMBOCTBHY», «Meio3y», «OmnomoTrBopeHne», «l eHeTnueckue
3a00s1eBaHUs YeJIOBEKa», «BUabl MmyTaruiiy.
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ObopydoeaHue. XUBbIE U TepOapHbIC SK3EMIUIAPhl KOMHATHBIX PACTCHUM, PUCYHKU
(pororpacdun) KUBOTHBIX C pa3IMYHBIMU BUJIAMH U3MEHUYHBOCTH.

Jlabopamopuas paboma «UccnenoBanue 3aKOHOMEPHOCTEH MOIUPUKAIMOHHOM
U3MEHYMBOCTHU. [locTpoeHne BapuallMOHHOTO psifia U BApUAallHOHHON KPUBOI.

Ilpakmuueckass  paboma  «Mytaiuun 'y  npo3odusibl  (Ha  TOTOBBIX
MUKpOMIpenapaTax)».

Tema 14. I'eneTnka yesioBeka

Kapuotun denoBeka. MexayHapoaHasi mOporpaMma MCCIEOBAHUS Te€HOMA
yenoBeka. MeTonbl M3ydeHUs TeHETHKH YeJOBEKa: TeHeaTOTHYECKU, OJM3HEIOBBIMH,
HUTOTCHETUYECKUW, TONYJSIHUOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-T€HETUYECKUN.
CoBpeMeHHOE OMNpeAeeHUe  T'EHOTHUIA: MMOJIJHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMpOBaHKWE, B ToM uuciae ¢ mnomoulpto [I[P-ananuza. HacneacTtBeHHble
3a0oieBaHusl 4YeloBeKa. ['@HHbIe M XPOMOCOMHBIE 00JIe3HH YelloBeKa. bose3Hu
C HACJEJCTBEHHOM MpPeApacHoiOKEHHOCTbIO. 3HAYEHUE MEIUIIMHCKOW TE€HETUKHU
B MpEAOTBPAlICHUU W JICYCHUH TE€HETUYECKUX 3a00JeBaHMI YenoBeKa. Meauko-
IF€HETUYECKOE KOHCYJbTHpOBaHUE. CTBONOBBIE KIIETKU. IIOHSTHE «rE€HETHYECKOro
rpy3a». OTHYECKHE acCIeKThl HCCIACAOBAaHMM B 00JACTH pPEeAAKTHUPOBAHUS TeHOMA
1 CTBOJIOBBIX KJIETOK.

I'enernueckue (bakTophI TTOBBIILIEHHOM YyBCTBUTEIIBHOCTH YyeJloBeKa
K (U3HYECKOMY M XHMHYECKOMY 3arps3HCHHMIO OKpYKarolleh cpenbl. |'eHeTuueckas
MPEIPACTIOTI0KEHHOCTh YEJIOBEKA K MATOJIOTUSIM.

Jlemoncmpayuu:

Tabnuyvt u cxemvl: «Kapuotun denoBeka», «MeToabl H3YyYEHUS] TEHETHKH
yesloBeKay, «I eHeTnueckre 3a00JIeBaHUS YCIOBCKAY.

Ipaxmuuecxas paboma «CocTaBieHUE U aHAIU3 POIOCIOBHOM.

Tema 15. Cenekuusi OpranHu3MoB

JlomecTukanus M cenekuus. 3apoKICHHE CEJEKIMH M JTIOMECTUKALMU. YYEeHUue
H.W. BaBunosa o lleHTpax mMpoMCXOXIECHUS U MHOT000pa3usi KyJbTYPHBIX PACTCHHM.
Ponp cenekuuu B CO3JaHMM COPTOB PACTEHH M TOpPOA KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTUYECKMX PSJOB B  HACIEACTBEHHOM W3MEHYMBOCTHU
H.W. BaBunoga, ero 3HaueHue Jyisi CEJIEKIIMOHHOW paOOTHI.

Meronbl  celneKUMOHHOM  paboThl.  McKycCcTBEHHBI  OTOOpP:  MAacCOBBIM
Y UHJUBUYyaJIbHBIN. DTarbl KOMOMHAIIMOHHON ceneKiuu. VcnbITanue mpou3BoauTeneit
1o noToMcTBY. OTOOp MO F€HOTHUITY C TIOMOIIIBIO OLIEHKH (PEHOTHUIIAa TIOTOMCTBA U 0TOOp
10 TEHOTHUITY ¢ IToMoIbto aHanu3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METO]l CEeJICKIIMOHHOW paboThl. PaguanuoHHbIil 1
XUMHUUYECKUNA MyTareHe3 Kak MCTOYHUK MYTalMi y KyJbTYPHBIX (DOPM OpraHU3MOB.
Hcnonb30BaHEe TEHOMHOTO pEAAaKTUPOBAHUS M METOM0B pexomOmHaHTHRIX JIHK
JUISL TIOJTYYE€HUSI UCXOTHOTO MaTepuania sl CeJICKIHU.
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[Tonydyenne nomumionioB. BHyrpuBHoBas rubpunusamnus. binskopoacTBeHHOE
CKpeIllMBaHWe, WM WHOpUAHUHT. HeponcTBeHHOE CKpelMBaHWEe, WM ayTOPUIWHT.
['erepo3uc m ero npuuuHel. Mcnons3oBaHue rerepo3uca B cenekuuu. OTaaneHHas
ruOpunuzauus. Ilpeononenune Oecraoguss MEXBUAOBBIX TuUOpUI0B. JlocTHxkKeHUs
CEJIEKIIUN PACTCHUH U )KUBOTHBIX.

CoxpaHeHHe M HM3yYEHUE TE€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHH U UX
JUKAX pOIMYEH sl CO3/aHusl HOBBIX COPTOB U THMOPUAOB CEIbCKOXO3SHCTBEHHBIX
KYJbTYP.

Jlemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypumn, I'./[. Kapneuenxo, ILI1. JIykpsiHeHKO,
Bb.JI. Actaypos, H. bopinoyr, JI.K. benses.

Tabauywvr u cxemol: «LIeHTpBl TPOUCXOXKIEHUS W MHOro00pasusi KyJIbTYpPHBIX
pacTeHuii», «3aKOH TOMOJIOTMYECKHX PSJAOB B HACJIEACTBEHHOM H3MEHUYMBOCTHY,
«Metopl cenekuumny, «OTaaneHHas rudpuanzanusy, «Myrareses».

Jlabopamopmuas paboma «VI3ydeHne cOpTOB KyJIbTYPHBIX PACTEHHM M IOPOX
JIOMAIIHUX KUBOTHBIX).

Jlabopamopuas paboma «I3ydeHue METOJI0B CEJEKLIUHA PACTEHUIN.

lIpakmuueckas paboma «IIpuBUBKa paCTEHUII.

Oxekypcusi  «OCHOBHBIE  METOABI M JOCTHIKEHHUS  CEJIEKUIMHM  pacTEHUM
Y JKUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHbBIN
y4acTOK, B TEIJIMYHOE XO34KCTBO, B JIAOOPATOPHUIO arpOYHMBEPCUTETA WM HAYYHOI'O
LEHTPA)».

Tema 16. buorexHo/10rust U CHHTETHYECKAs OUOJIOTHUSI

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIC U TKaHEBbIC KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTEpUCTUKA. TpaauIiiOHHAss OMOTEXHOJIOTHS: XJIeO0eUeHHE,
MOJIYYCHUE KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTHUECKUIT CHHTE3.
OOBEKTh MUKPOOMOJOTrHYECKUX TexHoJioruil. [IpousBoacTBO Oenka, aMHUHOKHUCIOT
Y BUTAMUHOB.

Co3maHue TEXHOJNOTM W HMHCTPYMEHTOB LEJIECHAINPABICHHOTO W3MEHEHUS
M KOHCTPYUPOBAHUS T€HOMOB C LEJIbIO MOJYYECHHS OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKaliuX He BCTPEYAIOIIUecs B IPUPOJie€ OMOCUHTETUUECKUE MYTH.

Knerounas wunxenepus. Meroapl KyiabTypbl KIETOK W TKaHEW pacTeHUU
1 )kuBOTHBIX. Kprobanku. ComaTudeckas ruOpuan3aus 1 COMaTHYECKUii IMOPHUOTEeHE3.
Hcnonp30BaHue TramiouioB B CENEKIUUA pacTeHU. MICKYCCTBEHHOE OILIOJAOTBOPEHHUE.
PexoHCTpyKIMA SIMIEKIETOK U KIOHUPOBAHUE KUBOTHBIX. METO TpaHCIUIaHTAaIlUU SIAEP
KJIETOK.

XpoMOCOMHass M T€HHas  UWHXeHepusa. VICKyCCTBEHHBIM  CHHTE3  TI'€Ha
u KoHCTpympoBanue pekomOuHanTHbIX JIHK. JlocTmkeHus W MepCHEeKTUBHI
XpPOMOCOMHOM M T€HHON MHXEHEPUU. DKOJIOTUUECKHE U ITUYECKUE MPOOIeMbl TeHHOU
MHKCHEPUHU.
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Menunuackue — OmorexHosmormw.  [locTreHOMHass — mmdpoBas  MEIUIIUHA.
[MIIP-nuarnoctuka. MeTabOJOMHBIN aHaAJIU3, TEHOIEHTPUYECKUN aHAIU3 MpPOTEOoMa
YeJIOBEKa ISl OLIEHKH COCTOSIHHUSI €ro 310pOBbs. VCIOIB30BaHUE CTBOJIOBBIX KJIETOK.
Taprernas tepanus paka. 3D-OuounxeHepus it pazpadoTku GyHIaMEeHTaIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJOTUM, CO3[JaHUsI KOMIUIEKCHBIX TKaHEW COYETAaHUEM TEXHOJIOTUI
TpexMepHOro  OuwompuHTMHTa u  ckaddonguHra A  peumieHus  3aj1a4y
MEPCOHAIN3UPOBAHHON MEIUIIAHBI.

Co3nanue BEKTOPHBIX BaKIIMH C IEIbI0 00ECIeUeHUs] KOMOMHUPOBAHHOM 3alllUThI
OoT  BO30ynurenei OPBH, YCTAHOBJICHUE  MOJIEKYJISIPHBIX ~ MEXAaHU3MOB
dbynkuuonupoanus PHK-cogepkamux BHPYCOB, BBI3BIBAIOIIMX 0CO0O0 OMAacHBIE
3a00JICBaHMS YEJIOBEKA U KUBOTHBIX.

Jlemoncmpayuu:

Tabnuyvl u cxemvi: «lcmonb3oBaHWEe MUKPOOPTAHW3MOB B IMPOMBIIIICHHOM
pou3BOJICTBE», «KileTouHas uHxeHepus», «['eHHass HHKEHEpUs.

Jlabopamopnuas paboma «VI3yueHre 00beKTOB OMOTEXHOIOTUI.

lpakmuueckas paboma «IlonydeHrue MOJIOUHOKHUCIIBIX TPOITYKTOBY.

Okckypcuss ~ «bUOTEXHONIOTMS  —  BaXKHEWIIas  MPOU3BOJAUTENIbHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE TTPOU3BOICTBO)».

11 KJIACC
102 4, U3 HUX 8 U — pe3epBHOE BpPEMSI.

Tema 1. 3apoxkaeHue 1 pa3BUTHE 3BOJTILIMOHHBIX MPeEICTABJICHUI B 0HO0JI0rNH

OBomonmonHas Teopust U. {apeuna. IIpeanocbuiku BOSHUKHOBEHUS JapBUHU3MA.
JKuzHb u HayyHas nesrtenbHOCTh Y. /[apBHHA.

JBrxymme cuibl 3Boionuy BuaoB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTB
pPa3MHOXXEHHS] OPraHu3MOB, HACIEACTBEHHAs: U3BMEHUHUBOCTh, OOpH0a 3a CyIlIeCTBOBaHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBINH OTOOD).

Odopmnenne cuaterndeckor teopun 3Bomtonmu (CTD). Helitpambnas Tteopus
sBomtonuu. COBpeMEHHasl 3BOJIOIMOHHAs OMOJIOTHA. 3HAYEHHE 3BOJIIOLIMOHHON TE€OPHH
B () OPMUPOBAHUYU €CTECTBEHHO-HAYYHOU KAPTHHBI MUPA.

Jlemoncmpayuu:

Ilopmpemuwi: Apucrorens, K. JIunneit, K.b. Jlamapk, 3.2K. Cent-Unep, XK. KroBbe,
Y. Hapsun, C.C. YerBepukos, 1.W. [lImansraysen, [. Xonaeiin, JI.K. benses.

Tabnuyvl u cxemwvi: «Cucrema xuBoil npupojasl (no K. Jlunuer)y», «JlectHuia
KUBbIX cymecTB (mo Jlamapky)», «MexaHusm (GOpMHPOBAaHUS TMPUCIIOCOOTIECHHIM
y pacteHuil u xuBOTHbIX (mo Jlamapky)», «Kapra-cxema mapuipyra MyTelIECTBUS
Y. HapBunay, «Haxoaku Y. Jlapsunay, «®opMbl 60pbObI 32 cyliiecTBOBaHUEY, «Ilopoas
ronyoeit», «MHorooOpazue KynbTypHbIX (GopM KanmycTel», «llopoabl gomaniHux
KUBOTHBIX», «Cxema oOpa3oBanusi HOBbIX BuUI0B (o Y. JlapBuny)», «Cxema
COOTHONIEHUS IBUXKYIIUX CHJ 3BOJIOLUN», «OCHOBHBIE MOJOXKEHUS CHUHTETUYECKOMN
TEOPUU IBOJIFOLIUN.
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Tema 2. MUKpPOIBOJIIOLHA U €€ Pe3yJIbTAThI

[TomymsAnus Kak dIeMeHTapHas equHuLa YBOIOIMN. COBPEMEHHBIE METO/IBI OLIEHKU
TEHETUYECKOro pPa3HooOpa3uss M CTPYKTyphl nomymauuid. M3menenuwe reHodonaa
NOMYJISIMUMM  KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SBJECHHE. 3aKOH TI'€HETHUYECKOIo
pasHoBecus Jl. Xapau, B. BaiinOepra.

OnemeHTapHble (AaKTOPhI (ABUKYIIUE CHIIBI) 3BOIIOUMUA. MyTallMOHHBIN MpPOLECC.
KomOunatuBHas u3MeHUMBOCTH. [Jlpeili) TEHOB — chydyailiHble HEHaANpaBICHHbIE
M3MEHEHHS 4acTOT ajuiesield B monymsinusix. D¢ dexT ocHoBarens. Murpamuu. U3omsims
MOMYJISAIUi: reorpadudeckas (IpocTpaHCTBEHHAs), Onoorundeckast (penpoayKTUBHAS).

EcTecTBeHHBII 0TOOp — HANPaBISAOMINA (HaKTOP IBOTIOLMHI. DOPMBI €CTECTBEHHOTO
oTOOpa: ABWXKYIIHMKM, CTAOWIM3UPYIOIIUHN, pa3pbiBatoniuid (qu3pynTuBHBIN). [lomoBoii
oTO00p. BO3HUKHOBEHME 1 HBOJIOLUS COLIMATIBLHOTO MOBEACHUS )KUBOTHBIX.

[Ipucnoco6i1eHHOCTD OpraHU3MOB KakK pe3yJibTar MUKPO3BOJTIOLIMH.
Bo3HUKHOBEHUE TPUCIOCOOTICHUN y Opranu3smMoB. ApoMopdo3bl U HUIW0AJANTALHUH.
[Ipumepbl MPUCTOCOONEHU y OpraHu3MoB: Mopdoyiorudeckue, (HU3nOIOTUYECKUE,
Oonoxumuyeckue, nopeAaeHueckue. OTHOCUTENLHOCTh TPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpPO3BOJIONNHU. M30msmus — kiroueBor (akTop BumoodpazoBanus. [lytu u cnocoos
BU1000pa30BaHUs: AJJIONIATPUYECKOE (reorpaduueckoe), CUMIIATPUYECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (MOMUILIONAN3aIs, ruopuausanus). JIuTenpHOCTh
DBOJIFOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl (GOpMUPOBAHUSL OMOJIOTUYECKOT0 pa3Hoo0pasusl.

Ponp 3BOMIONMOHHON OHMONOTMKM B Pa3pabOTKE HAayYHBIX METOAOB COXPaHEHMS
OomopazHooOpa3us. MHKPOIBOIIONUSA M KOJBOJIONMS IMAPA3UTOB M HMX XO3SEB.
Mexanu3mMbl GOpMUPOBAHUST YCTOWIUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

Jlemoncmpayuu:

Ilopmpemuwi: C.C. YerBepukon, J. Maiip.

Tabauysl u cxemol: «MyTallMOHHAs U3MEHUUBOCTBY, «llomynsnoHHas CTpyKTypa
Buga», «Cxema mposiBieHUs 3akoHa Xapau—BaiinOepray, «/IBuxymme CHITBI
HBOJIIOLIMMY,  «DKOJIOTMYECKass  M30JALMS  MONYJISUUA  CeBaHCKOW  (openu,
«["eorpaduueckass U30JSALUS JIMCTBEHHUIIBI CHUOMPCKOM M JIMCTBEHHUIIBI JaypCKOM,
«llonmynsiuMOHHBIE BOJHBI YUCIEHHOCTH XWUIIHUKOB U XKepTB», «(Cxema IelcTBUA
€CTeCTBEHHOro 0t0opa», «Popmbl 00pbOBI 3a cymiecTBoBaHUE», «MHIyCTpUalbHBIN
MenaHu3M», «Kuble uckonaembie», «IIOKpOBUTENBCTBEHHAs OKpacka >KUBOTHBIX»,
«lIpegynpexnaronias  OKpacka IKUBOTHBIX», «DHU3MOIIOTHYECKUE  aJanTalnumny,
«IIprcnoco0IeHHOCTh OPraHM3MOB U €€ OTHOCUTENBHOCTEY, «Kpurepuu Buna», «Busi-
nBoitHukM», «CTpykTypa BHAa B mnpupoae», «CrocoObl BHUI000pa30BaHUs»,
«'eorpadguueckoe BUAO0Opa3OBaHME TPEX BUIOB JIAHIBIIIECH», «DKOJIOIHYECKOE
BUJI000pa3oBaHue BUJIOB cuHULY, «llomumionasl pacteHui», «KamycTHo-peneuHbii
rHOpUI.
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Obopyoosanue: tepbapuu pPaCTCHHWM, KOJUICKIIMM HACEKOMBIX, 4YydYeia IITHIl
U 3Bepel ¢ mpuMepaMu pa3IudyHbIX MPUCIOCOOJIEHUN, Yydena NTUIl U 3BEpPeil pa3HbIX
BUJIOB, repOapuu pacTeHH OJU3KUX BUI0B, 00Pa30BABIIUXCS PA3TUYHBIMU CIIOCOOAMH.

Jlabopamopuas paboma «BbIsIBIeHHE U3MEHYUBOCTH Y 0COO€H OJTHOTO BUIaY.

Jlabopamopuas paboma «lIpucnocoOsieHUus OPraHU3MOB U UX OTHOCUTEIbHAS
1EeJIECO00PA3HOCThY.

Jlabopamopuas paboma «CpaBHEHHE BUAOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BOIIOLMS U €€ Pe3yJIbTaThI

Metoapl u3ydeHUs: Makpo3BoJtonMU. [laneoHTONOrMYecKre METONbl W3Y4YEHUS
sBomonuu. [lepexonupie hopMbI 1 GUIOTEHETUIECKUE PSIIBI OPTaHU3MOB.

buoreorpadguueckue metoasl n3ydeHus: 3Boitonuu. CpaBHeHue Quopbl U (ayHbI
MaTEepUKOB W OCTPOBOB. buoreorpapuueckue ob6mactu 3emin. Buabl-sHaeMuku
U PEJIUKTHI.

OMOpHONIOTUYECKHE U CPAaBHUTEIBHO-MOp(ONIOruueckrue METOAbl H3yYCHHS
IBONIIOLIMM. ['€HeTHYeCKHME MEXaHW3Mbl HBOJIIOLMM OHTOI€HE3a U  IOSBICHUS
ABOJIFOIMOHHBIX HOBLIECTB. [ 'OMOJIOTHUHBIE U aHAJIOTMYHBIE OpraHbl. PyauMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-T€HETUYECKUE, OMOXUMUYECKHE U MAaTeMaTHIYEeCKUE
METOIbl M3YYEHHsI SBOMIOUUHU. ['omosornuHble TreHbl. COBpPEMEHHBIE METOJIbI
NOCTPOEHUS (PUIIOTEHETUUECKUX JIE€PEBHEB.

XpOMOCOMHBIE MYTAIIUU U 3BOJIOLINS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (MpaBuia) SBoioruu. HeoOpaTUMOCTh IBOIIOIMH.
AnantuBHasg paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOIUU.

Jlemoncmpayuu:

Hlopmpemwvi: K.M. bap, A.O. KoBaniesckuii, ®. Mrouiep, J. ['ekkenb.

Tabnuyvr u cxemvl: «DWIOTEHETUUECKUN s JIOMaan», «ApPXEONMTEPUKCY,
«3Bepo3ydnie smepb», «Creronedansy, «Punnoputs», «CeMeHHbIE MAaOPOTHUKI,
«buoreorpaduueckue 30Hb1 3eMan», «Jlpeiid KOHTUHEHTOBY, «PenukThl», «HavanbHbie
CTaiul HSMOPHOHAJIBLHOTO Pa3BUTHUS TO3BOHOYHBIX >KUBOTHBIX», «l OMOJIOrMYHbBIE
U aHAJIOTMYHbIE OpraHbl», «PymuMeHTb», «ATaBU3MBD»Y, «XPOMOCOMHBIE HAOOpPHI
YyeloBeKa M IIMMOaH3e», <« JaBHble  HampaBieHHs — 3BomoLun», «OOmue
3aKOHOMEPHOCTH 3BOJIOLIUN.

Obopyoosanue: KOJUIEKIIUU, TepOapuu, MYJSDKA  HCKOMAeMbIX  OCTaTKOB
OpraHuU3MOB, MYJS)KA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYAUMEHTAPHBIX OpPraHoOB
Y aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3sBuTHE KU3HU HA 3emJie

HayuHble runotes3sl NpOUCXOXKACHHS KU3HHU Ha 3emiie. AOMOreHes U maHCHepMHsl.
JloHaydHble TIPEACTABICHUS O 3apOKICHUU >KU3HU (KpeaunoHusMm). [‘mnoresa
IIOCTOSIHHOTO CAaMO3apOKJICHMS JKU3HU M €€ OolpoBepkeHue onsitaMu @D. Penwy,
JI. Cnannannanu, JI. Tlacrepa. [Ipoucxoxaenne )u3HA U aCTPOOUOIIOTHS.
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OcHOBHBIEC 3Tamnbl HeOpraHudeckoil sBomonuu. I[lmanerapHas (reonoruueckas)
ABOMTIONUSI. XHUMHUYECKash SBOJIONMSA. AOHOr€HHBIH CHHTE3 OpPraHUYECKUX BEILECTB
n3 Heopranmdeckux. Omeir C. Mumiepa u I'. FOpu. OOpazoBaHue MNOIUMEpPOB
n3 MoHoMepoB. KoanepBatHas rumnore3a A.M. Omnapuna, rumore3a NEPBUYHOIO
oynpona J[. Xomnpmeitna, reHerudeckas rumote3a I'. Memnepa. Pubosumbr (T. UYek)
u runore3a «mupa PHK» V. I'unbepra. ®opmupoBanne meMOpaH ¥ BO3HUKHOBEHHE
MIPOTOKJIETKH.

Uctopus 3emnu m meroasl ee u3ydeHus. Mckomaembple OpraHM4ecKUE OCTAaTKH.
['eoxpononoruss U ee wmeroabl. OTHocHUTeNbHasT U aOCONMIOTHAsE TEeOXPOHOJIOTHSI.
['eoxpoHoOIOrMYecKas mKaisa: 30Hbl, 3Pbl, IEPUOJIbI, STTOXHU.

Havanbnbie 3Tanel opraHndeckor 3BOJIOUUU. [losBiIeHHE W 3BONIOLHS TEPBBIX
KJIETOK. DBOJIONUsA MeTabomm3ma. Bo3sHUKHOBEHHE TIEpBBIX dKOCHCTeM. COBpeMEHHBIC
MUKpPOOHBIE OMOIUIEHKH KaK aHalor HepBbIX Ha 3emuie coodiiecTB. CTpOMATONUTHI.
[IpoKaproThl ¥ 3YKapHUOTHI.

[Ipoucxoxenue 3ykapuoT (CMMOHMOreHe3). ODBOJIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [Iponcxoxk/IeHNE MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
IPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONMU BbICHIMX pacTeHud. OCHOBHBIE apoMOpPQO3bI
pactenuid. Beixon pacrenuil Ha cymy. [losiBiIeHME CIIOPOBBIX PACTEHUM M 3aBOECBAHUE
nmu cymu. CemenHble pacteHus. [I[poncxoxk1eHne IBETKOBBIX PACTEHUM.

OcCHOBHBIE 9Tanbl HSBOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMop(do3bI
KUBOTHBIX. Benyackas dayna. KemOpuiickuii B3pbIiB — MOSIBJICHUE COBPEMEHHBIX THUIIOB.
[lepBbie XOpAoBble KHUBOTHBIE. JKH3Hb B BOJAE. OBOJIOLMS MO3BOHOYHBIX.
[Tponcxoxnenue ampubuii u pentwimid. [IpoucxoxaeHre MISKOMUTAIOMNUX M IITHII.
[Tpunaun kmoueBoro apomopdoza. OcBoeHne OECMO3BOHOYHBIMU W TIO3BOHOYHBIMH
YKUBOTHBIMH CYIITH.

Pa3BuTure xu3HU Ha 3eMiie MO 3paM U NEpPUOAaM: apXxeu, MPOTEPO30H, Maueo30M,
Me3030H, KaitHo30i. OOIas XapakTepUCTHKa KiIMMaTa M T'eOJIOTMYECKUX MPOIIECCOB.
[losiBieHre W paclBET XapaKTEPHBIX OPraHM3MOB. YTJIE0Opa3OBaHME: €ro YCIOBUS
Y BJIMSTHUE HA Ta30BBIN COCTaB aTMOC(EPEHI.

MaccoBble BBIMUPaHUS — O3KOJOTHYECKHE KPHU3UCHI Ipouuioro. IlpuynHb
U CIEACTBUS MAacCOBBIX BbIMUpaHUWA. COBpPEMEHHBI SKOJOTMYECKHI KpU3HC, €ro
ocobenHoctu. [Ipobiema coxpanenus: OmopazHooOpa3us Ha 3emie.

CoBpemeHHasi cucTeMa oOpranudeckoro wwupa. llpuHnunsl kinaccuduxanuu
opranu3mMoB. OCHOBHbBIE CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

Jlemoncmpayuu:

Llopmpemuwi: ©. Penu, JI. Cnannaunuanu, JI. ITactep, 1.1. Meunukos, A.1. OnapuH,
. Xonpgewn, I'. Memnep, C. Munep, I'. FOpu.

Tabnuywvt u cxemvr: «Cxema ombita ®. Pemu», «Cxema ombita JI. Ilactepa
10 U3YYEHHIO CaMO3apOKAeHUS KU3HN», «Cxema onbita C. Musuiepa, I'. FOpw», «9tansl
HEOPraHUYecKon sBomonum», «l'eoxpoHosormyeckas mkana», «HavyambHble >Tamsl
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OpPraHWYECKOU IBOIIONUNY», «CxXxemMa 00pa3oBaHUS JYKAPHUOT IyTEM CHUMOHOTEHE3a»,
«Cucrema >kxuBOM mpupoab», «CTpoeHue BuUpYyca», «ApoMopdo3bl pacTCHU»,
«Punnodute», «OMXHOKIETOUHBIE BOJIOPOCINY, «MHOTOKIETOYHBIC BOJIOPOCITHY,
«Mxwm», «llanoporaukn», «l'omocemeHHble pacTeHHs», «OpraHbl [BETKOBBIX
pactenuit», «Cxema pa3BUTHA JKUBOTHOTO MHPa», «ApPOMOPQO3bI KUBOTHBIX,
«IIpocrenmuey, «KumeyHnonosoctueie», «llnockue dyepBu», «HiieHHUCTOHOTHEY,
«Pw1OB», «3emHOBONHBIE», «IIpecMbikaromuecs», «lItuipy, «Mekonuraroumey,
«Pa3BUTHE JKU3HU B aAPXEUCKOM 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OKWCKOU 3pPE,
«Pa3BUTHE XKU3HMU B MAJICO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pey,
«Pa3BuTHE XKWU3HU B KaWHO30MCKOU 3pe», «COBpEMEHHAas CHUCTEMa OPraHUYECKOTO
MHUPaAY.

Obopyoosanue: TepOapun PaCTEHUN PA3TUIHBIX OT/IECTIOB, KOJUICKIIUA HACEKOMBIX,
BJIQXKHBIE TMpEenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMUA HWIJIOKOXKHUX,
CKEJIEThI TO3BOHOYHBIX KMBOTHBIX, Uydesia NTUIl U 3BEPeld, KOJUIEKIIMM OKaMEHEeI0CTeM,
MOJIE3HBIX HCKOMAEMBIX, MYJISKH OPTaHUYECKUX OCTaTKOB OPraHNU3MOB.

Bupmyanvnasa nabopamopnas paboma «Mogenupoanue onbiToB Mumepa—tOpu
M0 U3YYCHHI0 a0WOT€HHOrO0 CHHTE3a OpPraHUuYeCKHX COCJUHEHUM B TEPBUYHOU
aTMocdeper.

Jlabopamopuas paboma «VI3ydeHne U ONMUCAHUE UCKOIMAEMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

lIpakmuueckas paboma «V3ydyeHue OCOOEHHOCTEH CTPOEHHUSI PACTEHHM pPa3HBIX
OTJZICJIOBY.

Ilpakmuuecxkas paboma «W3ydeHne OCOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaeHune Yea0BeKa — AHTPONOT eHe3

Paznene u 3agaum anTpornonoruu. MeToibl aHTPOIIOJIOTUH.

CraHoBIIEHHE TPEACTABICHUA O NPOUCXOKIACHUU 4YEJIOBEKAa. PenurnosHeie
B0O33peHUsl. COBpEMEHHbIE HAYYHBIE TEOPHUHU.

CxoAcTBO uenoBeKa C MKUBOTHBIMH. CHCTEMATHUECKOE IOJIOKEHUE YeJIOBEKa.
CBuIeTEnhCTBA CXOACTBA YEIOBEKA C JKHBOTHBIMH: CPAaBHUTEIbHO-MOP(OIOTHIECKHE,
aMOpUOIOrHYecKue, (PU3noI0ro-0noXxuMuIeckue, nopereHueckue. OTanuus yenoBeka
OT >KMBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3Butue
TOJIOBHOI'O MO3Ta ¥ BTOPOM CUTHAJIbHOW CUCTEMBI.

JBukymme cuibl ((akTophl) aHTpOINOreHe3a: OWOJIOrMYecKre, COIHAlIbHBIE.
CooTHollleHre OMOTOTMYECKUX U COITUAIbHBIX (PAKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIE CTaJMM AHTPOINOTeHe3a. PaHHME YenoBeKOOOpa3Hble O0€3bsHbI
(MPOKOHCYJIBI) U paHHWE TOHTHUIBI — OOIIME MPEAKH UYETOBEKOOOpa3HbIX 00€3bsSH U
JoJIeld. ABCTpPaJIONUTEKW — JBYHOTHE MpeaKu drojei. UenoBek yMenblil, NepBbIe
W3TOTOBJICHUS OpyAui Tpyna. YenoBek NpSAMOXOIAIIMNA W TEPBBIA BBIXOJ JIOJEH
3a npenensl Adpuku. YenoBek reiaenboeprckuii — oOImui mpeok HeaHAepTaTbCKOT O
YEJIOBEKA Y YEJIOBEKA Pa3yMHOr 0. YUeoBEeK HEAHAEPTAIbCKUN KaK BU JIFOJEU XOJIOIHOTO
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KJmuMara. YeraoBeK pa3yMHbId COBPEMEHHOIO THIIA, TE€HUCOBCKHI YEJIOBEK, OCBOCHHUE
KOHTMHEHTOB 3a npenenamu A@puku. [laneorenerrka u najieoreHoMuKa.

DBOJIOIMA  COBPEMEHHOro 4enoBeka. EcTecTBeHHBIH OTOOp B  MOIMYJAIMSIX
yesioBeka. MyTallMOHHBIN Tiporiece U nonuMopdusM. TlonynsiimonHbie BOTHBI, Aperd
I€HOB, MUTpaLUs U «3(PPEKT OCHOBATES» B MOMYJISLUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckne pacel. Ilonstne o pace. bonpmme pacel:  €BpOINEOUIHAS
(eBpasmiickasi), aBCTpajo-HErpoujHas (IKBaTOpHAIbHASI), MOHTOJOUJIHAA (A3MATCKO-
aMepuKaHckas). BpeMss W myTH pacceneHus 4YeloBeKa Mo IUiaHeTe. EJIMHCTBO
yenoBeueckux pac. HayuHas HecocTosTenbHOCTh pacusMa. llpucnocobieHHOCTh
YeJIOBEKa K pa3HbIM YCJIOBHSAM OKpYyXKarolie cpeabl. BiausiHue reorpaduyueckoit cpeasl
u apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeJIOBEKA.

MexauciuIInHapHble METOIbI B (Gu3ndeckor (OMOIOTMYECKO) aHTPOIIOJIOTHH.
DOBOJIIOIIMOHHASL AHTPOIOJIOTUSI U MAaJCOAHTPOIOJIOTHSI YEJIOBEYECKUX MOMYJISALIHIA.
buoconuanbHble MccleNOBaHUS MPUPOILI uenoBeka. McciegoBaHue KOIBOIIOIUU
OMOJIOTMYECKOT0 M COLMAIILHOTO B YEJIOBEKE.

Jlemoncmpayuu:

Ilopmpemuwi: Y. [lapBun, JI. Jluku, 5.5. Porunckuii, M.M. I'epacumos.

Tabauyor u cxemvl: «MeToAbl AHTPOMOJIOTUM», «['OJOBHOW MO3r YeEOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbIY, «CKENeT 4YelnoBeKa U CKEJET IIHMMITaH3e»,
«PynMMEHTbI M aTaBU3Mbl», «/[BHXKyIllME€ CHIIBI aHTPOMNOreHEe3a», «IDBOJIIOLMOHHOE
JIPEBO YEIJIOBEKA», « ABCTPATIONUTEK», «HeEIOBEK yMENbIi», « HeTOBEK MPAMOXO IS U,
«/denucoBckuii yenoBek» «Heannepranbub», «KpomanboHIbD, «lIpeakn yenoBekay,
«Tallbl HBOJIIOIMU YeTIOBEKa», «Pachl yenoBekay.

Obopyoosanue: MK OKaMEHEJIOCTEH, MPEAMETOB MaTepUalibHOM KYJIbTYpPhI
MPENKOB dYeNoBeka, penpoaykuuu (pororpadun) KapTuH ¢ MHUGPOIOTUYESCKUMHU
u  OMOJICMCKUMHM CHOKETaMU TIPOUCXOXKACHUS dYeloBeka, ¢oTtorpadur HaXOA0K
MCKOIAEMBbIX OCTAaTKOB YeJIOBEKA, CKEJIET YesIoBeKa, MOJIeTb Yeperna YesioBeKa 1 yeperna
HIMMIIaH3€, MOJEJb KHUCTH YEJIOBEKAa W KHCTH IIMMIIAH3€, MOJEIN TOpca IMPEIKOB
YeJoBeKa.

Jlabopamopuas paboma «VI3yuenue ocOOCHHOCTEN CTPOCHUS CKEJeTa 4YesloBeKa,
CBSI3AHHBIX C MPSAMOXOKICHUEM.

lIpakmuueckas paboma «VI3ydeHue 3K0JIOrMYECKUX aJlalTalliid YeIoBeKay.

Tema 6. ODxkomorusi — Hayka O B3aUMOOTHONIEHUSIX OPraHHU3MOB
U HA/IOPraHU3MEHHBIX CHCTEM C OKpY:Kalluei cpeaou

3apoxkieHue W pa3BuTHE 3Kojmorun B Tpynax A. I'ymbOonbara, K.d. Pymwe,
H.A. CesepiioBa, 3. I'ekkens, A. Terncnu, B.H. Cykauea. Pa3aensl u 3a1a4u 5KOJIOTHH.
CBs13b KOJIOTUU C IPYTUMH HayKaMHU.

Meronbt sxonoruu. IlonmeBbie HaOMOAEHUS. DKCIEPUMEHTHI B OKOJIOTHH:
MIPUPOJIHBIE U JJaOopaTopHbIe. MoienpoBaHue B SKOJIOrMU. MOHUTOPUHT OKPY>KarOIIei
CpeJibl: JJOKAJbHBIN, PpETMOHAJILHBINA U TJ100aTbHBIN.
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3HayeHre IKOJIOTMUYECKUX 3HAHUN JIJISl YeJIOBEeKa. JKOJOTUUECKOE MUPOBO33PEHUE
KaK OCHOBAa CBSI3€M 4YeloBeuecTBa C MpUpoaor. DOpMHUpPOBAHHUE HKOJIOTHYECKOU
KyJbTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEJICHHUSI.

Jlemoncmpayuu:

Ilopmpemwi: A. I'ymbonbar, K.®. Pynse, H.A. CeBeprios, O. I'ekkenb, A. TeHcnu,
B.H. Cykaues.

Tabnuyvt u cxemwl: «Pazgensl skonorum», «Metoasl sxomorun», «Cxema
MOHHUTOPHUHTA OKPYXKAIOIIECH CPEIIbI».

Jlabopamopuas paboma «VI3ydeHre METOI0B YKOJIOTHYECKUX UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUA

Okosnoruueckue (akToppl W 3aKOHOMEpPHOCTHM uX jeiictBuda. Knaccudukanus
HKOJIOTMYECKUX (PAKTOpOB: abMOTHUECKUE, OMOTHYECKHE, aHTpoIoreHHnie. OOiue
3aKOHOMEpPHOCTU  JIeUCTBUS  dKojormyeckux (¢akropoB. IlpaBuno MuHUMyMa
(K. [npenrens, HO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHMOHTHBIC
OpraHu3MBlI.

Abuornueckue (aktopbl. CBeT Kak 3Kojorudeckuii daktop. JleiicTBue paszHbIX
Y4aCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHHUM
Y )KUBOTHBIX 110 OTHOUIEHUIO K cBeTY. CUrHanbHask poJib cBeTa. GOTONEepHOIU3M.

Temneparypa Kak 3Koorudeckuii pakrop. JleiictBue TeMnepaTypbl Ha OpraHU3MBbI.
[TolKMIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpPTraHHU3MBI.

Brnaxuocts kak  akonorumdeckuit  (axtop. IlpucnocobneHuss  pacteHwmit
K ToJiep KaHuio BogHOro 6ananca. Kiaccudukanus pacTteHuil mo OTHOUIEHHIO K BOJIE.
[Iprcnoco6ieHust > KUBOTHBIX K K3MEHEHUIO BOJTHOTO PEKUMA.

Cpeapl o0uTaHUsT OPraHuW3MOB: BOJAHAs, HA3eMHO-BO3AYIIHAsA, MOYBEHHAas,
riiyOMHHAs MOANOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3nKo-XxuMu4ecKkue 0COOEHHOCTH
cpen oOutanust opranu3MoB. I[lpucrnocoOnieHus OpraHu3MOB K JKU3HM B Pa3HBIX
cpenax.

buonornueckue purmbl. BHeIIHUE U BHyTpeHHHE PUTMBL. CyTOYHBIE U TOJUYHbBIE
putMmbl. [IprCIOCOOIEHHOCTh OpPraHU3MOB K CE30HHBIM HW3MEHEHHUSM YCIOBUU
KU3HU.

XKuznennsie popmbl opranuzMoB. [lonstue o xuzHeHHou ¢opme. KuzHeHHBIE
GopMBl pacTeHui: JepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl,
ofHOJeTHUE TpaBbl. JKU3HEHHBbIE (QOPMBI JKUBOTHBIX: THAPOOMOHTHI, T'€OOMOHTHI,
a3poOHOHTBEI. OCOOEHHOCTH CTPOECHHS U 00pa3a KU3HU.

buotnueckue daktopbl. Buabl OMOTHUYECKUX B3aWMOJICUCTBUNA: KOHKYPEHIIMS,
XMIIHUYECTBO, cUMOMO3 u ero ¢Gopmel. [lapasutusm, koomepauus, MYyTyallu3M,
KOMMEHCANU3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). HeTpoduueckre B3auMoaeincTBus
(Torrmueckue, dopudeckue, (adpuyeckue). 3HaUCHUEC OMOTHYCCKHUX B3aMMOJICHCTBUI
JUIs CYIIECTBOBAaHHS OpPraHW3MOB B cpeae oOuTaHus. [IpyuHIMI KOHKYPEHTHOIO
VCKITFOUEHHS.
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Jlemoncmpayuu:

Tabruyor u cxemwvl: «Ixojmornyeckue (paktopel», «CBETOBOM  CIIEKTpPY,
«IKOJIOTUYECKUE TPYIIBl KUBOTHBIX IO OTHOIICHUIO K CBETY», «TemnokpoBHbIE
JKUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJOTHYECKHE aJanTalluu
KUBOTHBIX», «Cpejibl 0OMTaHMs OPraHu3MOBY, «buonoruyeckue puTMbDy, « Ku3HeHHBIE
dbopMBI  pacTeHUi», «Kuznenubie  GOpMBI  KHUBOTHBIX, «JKocHucTeMa
HIMPOKOJIMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOMHOro jecay, «llemu nuTaHus»,
«XumuuuectBoy, «llapazutuzmy», «Konkypenuus», «Cumonosy», «KoMmmencanmzm».

Obopydosanue: Trepoapuul pacTEHUM U YKUBOTHBIX, MMPUCIIOCOOICHHBIX K BIUSHUIO
Pa3IUYHBIX OKOJOTMYECKUX (HaKTOpOB, TepOapuu CBETOJNIOOUBBIX, TEHEIHOOUBBIX
¥ TEHEBBIHOCIMBBIX DPACTCHHM, CBETOJNIOOWBBIC, TCHEIOOWBBIE M TEHEBHIHOCIUBHIE
KOMHATHBIE PACTEeHHs, TepOapuu ¢ KOJUICKIIMH TETUIOTIOOMBBIX, 3UMOCTOWKHX,
MOpPO30yCTOMYMBBIX PACTEHHWl, 4YydesJa MNOTUL M 3Bepeil, repOapuu pacTEeHUu,
OTHOCSITIIXCA K TUTpoduTam, KcepohuraMm, Me30(hruTaM, KOMHATHBIE PACTCHUS JAHHBIX
IpynMn, KOJJIEKIUHA >KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpefax, repdapuu U KOJUIEKIIUU
pacTeHUil W >KUBOTHBIX, O0JIAJAIONIUX YepTaMU MPUCIIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBUHM JKU3HU, TrepOapuu M KOJJIEKIIMM PACTEHUHW U >KUBOTHBIX
pa3IMYHBIX KU3HEHHBIX (POPM, KOJJIEKIHMHU KUBOTHBIX, YUACTBYIOIIMX B Pa3IUYHBIX
OMOTHYECKUX B3aUMOJCHCTBUSIX.

Jlabopamopuas paboma «BplsiBIieHHE TPUCTOCOOJIEHUM OPraHU3MOB K BIIUSIHUIO
CBETa».

Jlabopamopuas paboma «BbIsiBICHHE TMPUCTOCOOJICHUN OPraHW3MOB K BIUSHUIO
TEMIIEPATYPHI».

Jlabopamopnuas paboma «AHaToOMU4eCKHe 0COOEHHOCTH PACTEHUH U3 pa3HbIX MECT
OOUTaHUS.

Tema 8. Jkosorust BUA0B U NOMYJISILMI

DKOJIOTMYECKUE XapPaKTEPUCTUKU Tonyisanuu. Ilomymsamus kak Ouosorudeckas
cuctema. Poib HEOMHOPOAHOCTH Cpenbl, (U3NYECKHX OapbepoB M OCOOCHHOCTEH
Owonoruu BHUIOB B (OPMUPOBAHWHM TMPOCTPAHCTBEHHON CTPYKTYpPhI TOMYJISITUH.
OcCHOBHbIE MMOKA3aTeNM MONYJSIIUNA: YUCIECHHOCTh, INIOTHOCTh, BO3pAcTHAs M IMOJIOBas
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT pOCTA, CMEPTHOCTb, MUTPAIIUSL.

DKOJOorudeckass CTpykTypa nonyidanuud. OleHKa 4YUCIEHHOCTH TMOIMYJISAIUY.
JluHaMuKa TIONyJAIMA M €€ peryiasius. DBHOTHYEeCKH TMOTEHIMad MOMYJISIHY.
MoaenupoBanue IUHAMHUKKM monysinuu. KpuBble pocTa YMCIECHHOCTH IOMYJISAINM.
Kpussie BeIkHMBaHUA. Perynsius 4ucIeHHOCTH MOMYJISIUM: posib (aKTOPOB, 3aBUCSIIUX
Y HE 3aBUCAIINUX OT IUIOTHOCTU. DKOJIOTHYECKHUE cTpareruu BUaoB (r- u K-crparerun).

[Tonsatue 06 ’konoruyeckoi Huie Buaa. Mecrooouranue. MHoromepHasi MOJieb
skonornueckor Humm J[.M. XatumHcona. PasMepel OKOJIOrMYECKOW  HUIIW.
[ToTeHInanpHas U peajli30BaHHas HUIIIY.

Bup kak cucrema nomynsinuid. Apeasibl BUAOB. BUABI U UX KU3HEHHBIE CTPATErHHU.
DKOJIOrn4YecKne YKBUBAJICHTHI.
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3aKOHOMEPHOCTH TOBEJICHUS M MUTpAlMil KUBOTHBIX. bHoNOrmyeckre WHBA3UU
YY>KEepOIHBIX BUIOB.

Jlemoncmpayuu:

Ilopmpem: J1.11. XaTunHCOH.

Tabnuysr  u  cxemvl:  «IKOJIOTHYECKHUE  XAPAKTEPUCTHKU  TIOMYJISILIUNY,
«IIpocTpaHcTBEHHasi CTPYKTypa Nonyssinuny», «Bo3pacTHble nmupamMuabl MOMYISIIIUN,
«CKOpOCTh 3aceieHUs] TOBEPXHOCTH 3E€MJIM pPa3jIMYHBIMU OpraHuzMaMu», «Mojaenb
skoJiormdeckor HumM J[.M. XatauHcoHay.

Obopydosanue: TepOapun paCTEHUN, KOJJICKIIMY )KUBOTHBIX.

Jlabopamopuas paboma «Ilpucrnoco0yieHus: CeMsH PaCTEHUN K PACCEIICHUIO.

Tema 9. Jkosmorus cooduecTB. IKOJIOrNYeCKHE CUCTEMBI.

CooO1ecTBa oprann3amMoB. bruoreHo3 u ero crpykrypa. CBsizu Mex 1y OpraHu3MaMu
B OHOIIEHO3E.

OxocucremMa kak OTkpbiTas cucrtema (A.Jl. Tencnu). DyHKUHOHAIbHBIE OJIOKH
OpPraHU3MOB B HKOCHUCTEME: MPOMYIEHThl, KOHCYMEHTBI, pelyleHThl. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetu. Abnornueckue OJ0KU FKocucTeM. [1ouBbI U MBI
B 3KocucTemMax. KpyroBopoT BEIIeCTB U MOTOK SHEPIHUU B SKOCUCTEME.

OcCHOBHBIE TOKAa3aTeNM JKOCHCTEMBI. bromacca W mpoayKuus. OKOJIOTMYECKUE
MAPaMUJIbl YUCesl, OMOMAacChl U YHEPTHUU.

HanpaBnennsie 3akoHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. [lepBuunbIe
Y BTOPUYHBIE CYKIIECCUH U UX MPUYUHBI. AHTPOIIOI€HHBIE BO3IEHCTBUS HA CYKIIECCHUHU.
KnumakcHoe coobiectBo. bruopaznooOpasue 1 moiHOTa KpyroBOpOTa BEIECTB — OCHOBA
YCTOWYUBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI.

AHTpPONIOT€HHBIE 3KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pasmnuns Mexny
AHTPOIIOT€HHBIMU U MPUPOJTHBIMHU IKOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoxackas diopa
u (ayna. CuHaHTpomHM3aIMs TOPOACKON (ayHbl. bromormdeckoe W XO3sIMCTBEHHOE
3HAYEHNE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBUN  OpraHU3MOB
B JKocHucTeMax. llepeHOoC »HepruM M BELIECTB MEXIY CMEXHBIMU SKOCHCTEMaMHU.
Y CcTOMYMBOCTh OPraHU3MOB, NONYJSILMA M 3KOCUCTEM B YCJIOBHUSX €CTECTBEHHBIX
Y aHTPOIIOI€HHBIX BO3JECHUCTBUN.

MeTton0J10rvsi MOHUTOPUHTA €CTECTBEHHBIX U @HTPOINOTE€HHBIX YKOCHUCTEM. .

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencnu.

Tabnuyvt u cxemvl: «CTpyKTypa OUOLIEHO3a», «IKOCUCTEMA IIUPOKOJIUCTBEHHOT O
jeca», «IKOCHCTeMa XBOMHOro Jiecay, «OyHKIIMOHAIBbHBIE TPYMNIbI OpPraHW3MOB
B dKocucTeMe», «KpyroBopot BemiecTB B 3kocucTemey, «llenu nutanus (macrOumiHasi,
JNETPUTHAsA)», «IJKOJOTMYECKas MUpaMuja 4Yucem», «IKOJOrMueckas mupamujia
omoMaccel», «JKOJOTMYecKas mHpamuja odHeprum», «OOpa3zoBanue 0O010Tay,
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«IlepBuunast cykueccusi», «BoccraHOBIEHHE Jeca IMOcie TMoXxapa», «IKocucrema
o3epa», «ArponeHo3», «KpyroBopoT BEIIECTB U NOTOK HSHEPrUU B arporeHo3e»,
«IIpumepnl ypOOIKOCUCTEM.

Obopyodoeanue: repbdapun pacTeHUH, KOJJIEKIUU HACEKOMBIX, uydyesia MTHUI]
U 3Bepel, repOapuu KyJIbTYPHBIX M JUKOPACTYLIUX PACTEHUH, aKBapuyM KakK MOJEIb
HKOCHCTEMBI.

lIpakmuueckas paboma «VI3ydeHue u onucanue ypoOoIKOCUCTEMBD.

Jlabopamopuass paboma «W3ydeHue pa3zHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCHCTEMAX).

IOKekypcus «IKCKYpCusi B THITMYHBIN OMoreoreHo3 (B 1yOpaBy, Oepe3HsiK, €JIbHUK,
Ha CyXO/0JIbHBIN WM MMOMMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKcKypcusi K IKCKYpCus B arpO3KOCHUCTEMY (Ha MOJIE WU B TEITTMYHOE X03I1CTBO)».

Tema 10. Buocgepa — riodajgbHas 3K0OCUCTEMA

buochepa —  oOmennanerapHas o0Oojoyka  3emMiM, TlI€  CYIIECTBYET
WIM CyIIecTBOBaNa *u3Hb. PazBuTue mpeacrasienuit o ouochepe B Tpynax 3. 3rocca.
Yuenue B.U. Bepnaackoro o 6mochepe. Obmactu O6mochepbr u ee cocra. JKuBoe
BELIECTBO OHOC(hEephl U €ro PyHKIUH.

3aKOHOMEpPHOCTH cylecTBoBaHUsl Ouocdepsl. OcobeHHOCTH Onochepsl Kak
I00AIbHOM 3KOcHCTeMbl. J{MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OWMOreoXMMHUYECKHWE UUKIbl (yrieponaa, a3ora). PUTMHYHOCTH SIBIEHUMN
B Onocdepe.

3oHanpHOCTh OMOcheprl. [lonstre o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJpA,
XBOMHBIE Jieca, CMEIIAaHHbIE M IIMPOKOJMCTBEHHBIE JIeCa, CTENH, CaBaHHBI, MyCTHIHH,
TPOMUYECKHE JIeca, BHICOKOTOpPhs. Kimmar, pacTUTENbHBIA W JKUBOTHBIH MHp OHOMOB
CYLIN.

CtpykTypa ¥ (GYHKIHSA XUBBIX CHCTEM, OIICHKAa HMX PECYPCHOrO MOTEHIMaa
1 6nochepHbIX PYHKITHMA.

Jlemoncmpayuu:

Ilopmpemwi: B.. Bepnaackuii, 3. 3rocc.

Tabnuyvr u cxemwi: «I'eochepsr 3emum», «KpyroBopoTr aszora B HpUPOIEY,
«KpyroBopor yriepona B mnpupoae», «KpyroBopor kuciopoga B - IPUPOIE»,
«KpyroBopot Bojibl B mipupojie», «OCHOBHbIE OMOMBI cyminy, «KimMaruueckue mosica
3emmmn», «TyHnapa», «Taitrany, «Cwmemanneiii Jsec», «lIIUpOKOIMCTBEHHBIA JIECH,
«Ctenby, «CaBanHay, «IlycTeiHsgy, « Tponuyeckuii Jecy.

Obopydosanue: TepOapun paCTEHUN pa3HbIX OMOMOB, KOJUICKIIUY >KUBOTHBIX.

Tema 11. YestoBek u OKpy:KawIas cpeaa

DKOJIOTUYECKUE KPU3KUCHl M UX NMPUUMHBL. Bo3zeiicTBue uenoBeka Ha Ouocdepy.
3arps3HeHne BO3AYyIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsisHeHUuEe BOAHOU cpeabl. OxpaHa
BOAHBIX pecypcoB. Paspymienue mouBbsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue
KJIMMara.
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AHTpPOIIOreHHOE BO3JCHCTBUE HA PACTUTEIBHBIA M KUBOTHBIM Mup. OxpaHa
PACTUTENLHOIO U )KMBOTHOI'0 MUpa. OCHOBHBIE TPUHIUIIBI OXpaHbl Npupobl. KpacHsbie
kHUru. Ocobo oxpansemble npupogHbsie Tepputopun (OOIIT). Boranuueckue caabl
Y 300JI0THYECKHE MTAPKH.

OCHOBHBIE NPHUHLMIBI YCTOMYHMBOI'O PA3BUTUS YEJIIOBEYECTBA W IPHUPOJBI.
PanmonanbHOE MPHUPOIONOIL30BAHUE M COXpPaHEHHE OHOJIOTMYECKOro pazHooOpa3us
3emun. OO1IKE 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYECKUX KpU3UCcoB. OCOOEHHOCTH
COBPEMEHHOI'O KPU3UCA U €70 BEPOSITHBIE TTOCIIEICTBUSL.

Pa3BuTHE METO10B MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOT'€HHBIX ITPOLIECCOB.

Jlemoncmpayuu:

Tabauywbr u cxemwvl: «3arps3HeHre aTMochepbl», «3arps3HeHHe THAPOchEepb»,
«3arpsizHenue mouBb», «llapHukoBeId 3pdexT», «Ocobo oxpaHseMble NPUPOIHbBIE
TEPPUTOPUI», «MOJENN yIpaBIsiEMOro MUPAY.

Obopyoosanue: dhotorpadun OXpaHIEMbIX PACTCHUH U KUBOTHBIX KpacHoi kHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH peruoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
1O BUOJIOT'UM HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS 00 y4aIOIUMHUCS
nporpaMM  CpelHero oOmero oOpa3oBaHUs: JUYHOCTHBIC, METalpPEAMETHBIC
U TIPEIMETHBIC.

B cTpykType JIMYHOCTHBIX PE3yIbTAaTOB OCBOCHHS IPOrPaMMBbI 110 OHOJIOTHH
BBIJICJICHBI CJICYIONIME COCTABIISIIONIME: OCO3HAHHWE OOYYaIOIUMHUCS POCCUICKON
TPKIAHCKON HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH
¥ CaMOOTIPEICIICHHUIO, HAJTMYNE MOTHBAITMU K OOYUICHHIO OMOJIOTHH, TIEJICHAIIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIECHHUH JMYHOCTH HA OCHOBE KIIOYEBBIX IEHHOCTEHN
U HCTOPUYECKUX TPAAULUUNA Pa3BUTUS OHMOJIOTMYECKOrO 3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTH O0YYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH 1IIEHHOCTHO-
CMBICIIOBBIMH yYCTAaHOBKAMH, TPHUCYIIUMH CHCTEME OWOJIOTHYECKOTO OOpa30BaHUs,
HAJIMYUE TIPABOCO3HAHUS HKOJOTHYECKOW KYJIBTYpPhI, CIOCOOHOCTH CTaBUThH IICIH
U CTPOUTH KU3HEHHBIC TUIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpPaMMBbl MO OHOJOTUU JOCTUTAIOTCS
B CAWHCTBE Y4YeOHOH W  BOCIHTATEILHON JIEATEILHOCTH B  COOTBETCTBUU
C TPAAUITMOHHBIMH POCCUMCKUMHU COIMOKYIbTYPHBIMU, UCTOPUYECKHUMH M JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPHUHATHBIMH B OOIIECTBE IMpaBWJIaMH U HOpPMaMu
MOBEJCHUSI W CIIOCOOCTBYIOT — TpOIleCCaM  CaMOMO3HAHWSA, CaMOBOCIIHUTAHMUS
¥ CaMOpPa3BUTHUS, PA3BUTHUSI BHYTPEHHEH MO3HUIIMN JTUYHOCTH, MATPUOTU3MA U YBAKCHUS
K 3aKOHY M IPaBOMOPSAIKY, YCIIOBEKY TpyJda W CTapIIeMy IOKOJEHHUIO, B3aWMHOTO
YBOKEHMs, OEpEKHOr0 OTHOLIEHUS K KYyJAbTYpHOMY HACIHEAUI0 W TpaJulIUsiM
MHOTOHallMOHAJIbHOrO Hapona Poccuiickon ®enepauuu, Npupoe U OKPYKaAOLIEH
cpene.

JIndHOCTHBIE pe3yJbTaThl OCBOEHUS YyueOHOro mnpeamera «buosorus» TOIKHBI
OTpaXaTb TOTOBHOCTb U  CIOCOOHOCTh  OOYyYaromIMXcsi  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOM BHYTPEHHEH MO3UMLMUENH JIMYHOCTH, CHCTEeMOW II€HHOCTHBIX
OpPHUEHTAITNH, TO3UTHBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOMINX TPAAUITIOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIMPEHUE J>KU3HEHHOTO OIbITa W OIbITa
JESTEIbHOCTA B TIPOLIECCE pEeATM3alldd OCHOBHBIX HAMpPaBICHUM BOCIUTATEIHHOU
JeSTeIbHOCTH, B TOM YHCIIC B YaCTH:

1) rpask1aHCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKITAHCKONM IMO3MIIMM OOYYalomerocss Kak aKTHUBHOTO
1 OTBETCTBEHHOT'O YWIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OO0S3aHHOCTEH, yBaK€HHWE 3aKOHA
1 TIPaBOIOPSIIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOH JAESITEIILHOCTH IPH CO3JAAHUM Y4EOHBIX
IIPOEKTOB, PEIICHUH Y4E€OHBIX U MO3HABATEIbHBIX 33124, BHIMOJIHEHUU OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTh OMNpPEAEIIATh COOCTBEHHYIO MO3ULIMI0O MO OTHOLIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMU YOEXKACHUSAMH, KYJIbTYPHBIMHU LEHHOCTSMU
Y COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLECCE COBMECTHOTO BBINIOJIHEHUSI Y4EOHBIX,
MTO3HABATEIBHBIX U UCCIIEIOBATENIBCKUX 3a/1a4, YBAKUTEIBHOIO OTHOUIEHUS K MHEHUIO
OIIIOHEHTOB MPU 00CYKIAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO CONECPKAHMS;

TOTOBHOCTb K TyMaHUTAaPHOM U BOJIOHTEPCKOMN AECATEIBHOCTH;

2) NATPUOTHYECKOT 0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUHCKON TIpaxKJaHCKOW WJICHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHUSI K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mepena PoauHoil, ropmoctu
3a CBOM KpaHl, CBOWO PoauHy, CBOM S3bIK W KYJIbTYPY, IPONUIOE U HACTOSIIEE
MHOTOHAI[MOHAIBHOr0 Hapoaa Poccuu;

IIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUI0O M TaMSITHUKAM TPUPOIBI,
JTOCTHKEHUSIM Poccuu B HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIIEHMBATH BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBIIEHHWE W PA3BHUTHE
OMOJIOTHH, TIOHUMAaHHS 3HAUYCHUs] OMOJIOTUM B TIO3HAHWU 3aKOHOB MPHUPOJII, B KU3HU
YeJIOBEeKa U COBPEMEHHOTO OOIIECTBA;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTb K CIyXeHUr0 U 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUICKOT0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh ~ OIIEHMBATh CHUTYallUl0 M MPUHUMATh OCO3HAHHBIE pEILICHUS,
OPUECHTHUPYSCh HA MOPAJTLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHUBOT'O OYIYIIETO;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POAUTEINIAM, CO3JAaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHSATUS LEHHOCTEW CEMEWHOUN >KU3HU B COOTBETCTBHM C TPAAULHUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAas OCTETUKY ObITa, HAayIHOTO
1 TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIIICHHIA;

MOHMMAaHUE YMOIMOHATHLHOTO BO3ICUCTBHS )KHBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKCHHIO B PA3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE ITPOSIBIISITH
KauyecTBa TBOPUYECKON JTMIHOCTH;
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S) pu3H4ecKOro BOCIMTAHUS:

MOHMMAaHUE U peanu3alus 370poBoro W Oe3omacHoOro odpasa >XKuU3HU (310pPOBOE
MUTaHue, COOJIIOICHHE TUTMEHHYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIA PEKUM
3aHATHM U OTZIbIXA, peryisipHas ¢puznueckas akTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOT'O
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HMUECKOMY M TICUXUYECKOMY
3JI0POBBIO;

MOHMMAaHUE [IEHHOCTU MPABUJ WHIUBUIYATLHOTO U KOJUJIEKTUBHOTO OE30MacHOro
MOBEJICHHS B CUTYaIIUSIX, YTPOKAIOIINUX 3/0POBBIO U )KU3HU JIFOJICH;

OCO3HAHHE TOCJICACTBUI W HENPHUATHS BPEAHBIX NPUBBIYEK (YIMOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHHUS);

6) TpPya10BOro BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIECHHOCTH MAaCTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AKTHBHOM JI€ATENBHOCTH TEXHOJIOIMUECKOM M COLUAIbHOM
HAMpaBJICHHOCTH, CHOCOOHOCTh HWHHUIIMHPOBATH, IUIAHUPOBATH U CaMOCTOSITEILHO
BBITOJHATH TAKYIO JACSITETbHOCTD;

UHTEpEC K pas3auuHbIM cdepamM NpoPecCUOHAIBHON JESATENbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIM BBHIOOP Oyaymiel npodeccuu M peaarn30oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTH K OOPAa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEM JKU3HHU,;

7) 3K0JOrN4eCcKOro BOCIIUTAHUS

9KOJIOTUYECKHU I1eJIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIICHUE  YPOBHS  DKOJIOTMYECKOM  KYJbTYphl: MPUOOpPETEHHE  OMbITa
MJIAHUPOBAHUS TOCTYIKOB M OIEHKH MX BO3MOKHBIX IMOCHEACTBHUI JJIsi OKpYKaIOIIeH
Cpepbl;

OCO3HAHHE TJIO0ATHLHOTO XapakTepa OJKOJIOTHMYECKHUX TpoOTeM © TyTed Hx
pElIeHUS;

CITIOCOOHOCTh HCIIOJIB30BaTh IMPUOOPETaEMbIe MPU H3YYECHUU OHMOJIOTMH 3HAHUS
¥ YMEHHUS TP PEIICHUH MPO0JIeM, CBA3aHHBIX C PAIIMOHATBHBIM IIPUPOAOIIOIBE30BaHUEM
(coOmoieHre TPaBWII TOBENCHUS B TPHUPOJAC, HAMPABICHHBIX HA COXpaHEHUE
paBHOBECHS B 3KOCHUCTEMAX, OXpaHy BUJIOB, SIKOCUCTEM, OUOC(HEPHI);

AKTUBHOE HENPUATHE ICHUCTBUN, MPUHOCSIIMX BpEI OKPYXKAIOUICH MNPUPOTHON
cpelie, yMEHHE MPOrHO3WPOBATh HEOIArONMpHUSATHBIE SKOJIOTHYECKUE IOCISACTBUS
MPEANPUHUMAEMBIX JIEUCTBUN U TIPEIOTBPAlIaTh UX;

HaJM4YUEe Pa3BUTOTO HKOJOTHUECKOrO MBIIUICHHS, JKOJIOITMYECKON KYIbTYpHI,
OTbITAa JIESITEIILHOCTH JKOJOTMYECKOW HAMpPaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
VMU B II03HABATEIbHOM, KOMMYHUKAaTUBHOW WM COLIMAJIBHOW IPAKTUKE, TOTOBHOCTH
K YYaCTHUIO B IPAKTUUYECKOU IESITEIbHOCTH SKOJOTUYECKON HAITPaBIEHHOCTH;
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8) HeHHOCTH HAYYHOI O O3HAHMSI:

c(OPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HayKU U OOILIECTBEHHOW IPAKTHUKH, OCHOBAaHHOIO Ha JHallore KYJbTYp,
CTIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYITYPHOM MHPE;

COBEpIIICHCTBOBAHME $3BIKOBOM W YWTATENbCKOM KYyJIbTYphl Kak CpeAcCTBa
B3aMMO/ICUCTBUS MEXKY JIFOJIbMU U NTO3HAHUSI MUPa;

NOHUMaHUe crienuPrKr OMOJIOTUH KaK HayKH, OCO3HAHMS €€ POJIM B (POPMUPOBAHUHU
pPAallMOHAILHOTO  HAyYHOTO  MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO  IPECTABJICHUS
00 OKpyKalollleM MUpe Kak O €IWHCTBE MPUPOAbI, YeJIOBEKa M OO0IECTBa, B TIO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW H peIIeHHH TpoOJeM COXpaHEHUs TMPUPOTHOTO
paBHOBECHS;

yOeXJIEHHOCTh B 3HAYMMOCTH OHOJOTHMU [JIsl COBPEMEHHOM UMBUIIM3AINU:
oOecrieueHusT HOBOI'O YPOBHS pa3BUTHUA MEIULMHBL, CO3AAHHUE IEPCIEKTHBHBIX
OMOTEXHOJOTUH, CIOCOOHBIX PEIIaTh PEeCypCHble MPOOJIeMBbl Pa3BUTHUS YEIIOBEUECTBA,
MOHUCKAa TyTEH BBIXOAA M3 TJIOOATBHBIX SKOJIOTMYECKHUX MpobieM H obecreueHus
nepexoja K yCTOMYMBOMY pa3BUTHIO, PAl[MOHAJIbHOMY HCHOJIb30BAaHUIO IPUPOJHBIX
pecypcoB u (GOPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOMYyYCHUH OMOJIOTMUECKUX 3HAHWU B IENISAX MOBBIIICHUS
o0miel KyJbTypbl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GYHKUMOHAIBHOW TPaMOTHOCTH OOydwarolmuxcsi, (popmMupyemMoil TMpu H3y4YEHUU
ouojoruu;

NOHMMAaHHE CYIIHOCTH METOAOB IO3HAHMS, HCIOIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIIONB30BaTh MOJydaeMble 3HAHUS ISl aHAN3a U OOBSICHEHUS
SBIICHUI OKPY)KAIOIIEro MHUpPa M TPOMCXOANINX B HEM H3MEHEHHH, YMEHHE IeNaTh
O00OCHOBaHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAYYHBIX (PAKTOB M HMEIOLIUXCS JaHHBIX
C IIETBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSITENTFHO UCTIONH30BATh OMOIOTUYECKUE 3HAHMS [T PEIICHUS
npo0JieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE LEHHOCTU HAYYHOM JESITENbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
IPOEKTHYIO U UCCIIE0BATENbCKYIO JEATENbHOCTh UHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00PAa30BaHUIO U CaMOOOPA30BAHHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUM 1O OMOJIOTMU B COOTBETCTBUU C )KMU3HEHHBIMU
MOTPEOHOCTSAMM.

B mporecce mocTHKeHUST JTUYHOCTHBIX PE3YIbTaTOB OCBOCHUS O0Y4YaIOUTMMUCS
IporpaMMbl CpeJlHEro oOIIero o0pa3oBaHUs Yy OOy4arOUIMXCS COBEPIIECHCTBYETCS
HMOLIMOHAJIbHBIN UHTEJIEKT, IPEANoIaralouuil chOopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAONIETO CIOCOOHOCTh TMOHUMAaTh CBOE JMOILMOHAIBHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS PA3BUTHS COOCTBEHHOM SMOIIMOHATBHOM Chephl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHHUsA, BKIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE TNPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJCHHE, CIOCOOHOCTh aIallTUPOBATHCS K AMOILMOHATILHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEH MOTHMBAIIMY, BKIIIOYAIOIIEH CTPEMJICHME K JIOCTHIKCHHUIO 1I€JU
U YCIIEXYy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHHUE JICMCTBOBATb, MCXOJS W3 CBOMX
BO3MO>XKHOCTEH;

SMITaTHH, BKJIFOYAIONIEH CIIOCOOHOCTH ITOHMMAaTh SMOIMOHAJIBLHOE COCTOSHHUE
JIPYTrUX, YYUTHIBATH €0 TPU  OCYIIECTBICHUU KOMMYHUKAIIMH, CIIOCOOHOCTH
K COUYBCTBHUIO U CONEPEKMUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOILICHUS
C APYTMMU JIIOJIbMU, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peliaTh KOHPIUKTHI.

METAINPEAMETHBIE PE3YJIBTATDI

MertanpeaMeTHble pe3yinbTaThl OCBOEHUS ydyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT:  3HAa4uMble i1 (OPMUPOBAHUS  MHUPOBO33pEHUS  OOy4arOIIMXCs
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYyYHbIE [OHATHUS, OTpaKaroIlue
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CTIEUU(PUKY METOJ0B MO3HAHUS, UCIIOIB3YEMBbIX
B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPrus, SBJIEHUE, NMPOLECC, CUCTEMA, HAYYHBIN
dakT, NOPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIEIOBaHNUE,
HaO0JI0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT U APYrue); YHUBEpCcalbHble yueOHbIE JEHCTBUS

(To3HaBaTENbHBIE, KOMMYHUKaTHBHBIC, PETYISTUBHEIC), o0ecreYn BaroIIue
dbopMupoBanue (QyHKIIMOHATLHONH TPaAaMOTHOCTH W  COIMAIBLHONH  KOMIICTCHITMH
00 y4Jaromuxcs; CITOCOOHOCTH 00 y4Jarommuxcst HCIIOJIh30BaTh OCBOEHHBIE

MEXIUCITUTUIMHAPHBIE, MHPOBO33PEHUYCCKAE 3HAHWS W YHUBEPCATbHBIC Yy4YcOHBIC
JICUCTBUSI B MO3HABATEILHON U COLIMATILHON MPAKTHUKE.

B pesynpTate u3yueHus OMOJIIOTMHM HA YPOBHE CpeaHEro oOIero oOpa3oBaHUS
y obydaromierocs OyayT chopmMupoBaHBI MO3HABATENLHBIE YHHBEPCAIbHbBIE Y4eOHBIE
NENCTBUSA, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIE Yy4eOHBIC IEHCTBUSA, PETYISATUBHBIC
YHHUBEPCAIbHBIE yUeOHBIC IEHCTBUS, COBMECTHAS JICATCIILHOCTD.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUA
ba3oBble Joruueckue 1eMCTBUSA:

CaMOCTOSITETTLHO (DOPMYTUPOBATh U aKTYaIHM3UPOBATh MPOOJIEMY, paccMaTpruBaTh
€€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOI0 MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, KJIaccuUKauu, 0000IIEeHUS ), paCKPbIBATh CMBICII OMOJIOTHUYECKUX
MOHATUM (BBIACIATh MX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBATH CBSI3M C JAPYTHMMU
MOHATUSIMH);

OMPEIETATh 1EJIU NeATeIbHOCTH, 3a7]aBast mapaMeTpbl U KPUTEPUU UX TOCTHXKEHUS,
COOTHOCHUTD PE3YyJIbTAThI AEATECILHOCTU C MOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKHE MOHATHUS U1 O0BICHEHHS (PAKTOB U SBICHUIN YKUBOU
PUPOIBI;
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CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, NENYKTUBHBIC, 10 aHAJIOTHUN),
BBIABJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUMS B PACCMATPUBAEMBIX SBJICHUSX,
(GbopMyIMpPOBaTH BHIBOBI U 3AKITIOUCHHUS;

NPUMEHATh CXEMHO-MOJEIbHBIE CPEACTBA I MPEICTABICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOIIECHUHN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTAX, a TAKKe MPOTUBOPEUUN
pPa3HOro POa, BHIABICHHBIX B PA3IMUYHBIX MHPOPMAIITMOHHBIX UCTOUHHKAX;

pa3pabaTbhiBaTh IUIAH PEIICHHS TPOOJIEeMbl C Y4ETOM aHaliu3a HMEIOIIUXCS
MaTepHaAIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JIESATEIBHOCTb, OLEHHBATH COOTBETCTBHUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKU MOCIIECICTBUN I€SITETbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH Pa0dOTy B YCJIOBHUSX PEATLHOTO, BUPTYaJIHHOTO
¥ KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOJIEM.

Ba3oBrble ucciienoBare/bCKue AeiCTBUA:

BJIaJeTh HaBBIKAMH Yy4eOHO-MCCIENOBATEIbCKOW U TMPOEKTHON MAESITeIbHOCTH,
HaBBIKAMH pa3perieHus mpo0eM, ClIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MOMCKY METOJOB PEIICHUS NMPAKTHUYECKUX 3a7ad, NMPUMEHEHUIO Pa3IMYHbIX METOIO0B
MO3HAHUS;

HCIIOJb30BaTh PA3JIUYHBIE BUBI IESITENBHOCTH 110 OJIYYEHUIO HOBOT'O 3HAHUS, €T0
MHTEpIIpEeTaluu, IpeoOpa30BaHUIO U IPUMEHEHHUIO B YU€OHBIX CUTYaIUsAX, B TOM YHUCIIE
P CO3JIaHUU Y4EOHBIX U COLIMAIIbHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMH U METOAAMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4M B 00Pa30BaATEIbHOM JeATEIbHOCTU
Y )KU3HEHHBIX CUTYAIIMSIX;

BBISIBJISITh IPUYMHHO-CIIEACTBEHHBIE CBSA3M M aKTYaJU3UpPOBAaTh 3a/1a4y, BBIIBUTaTh
TUIIOTE3Y €€ PEUICHUs], HAXOIUTh apTyMEHTHI JJIsl 0Ka3aTEIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELLICHUS;

AHAIM3UPOBATH TOJYYEHHBIE B XOJ€ PEUICHUS 3a/a4d pe3yibTaThbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CHUTYAIIMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATH LIeJICHANPABICHHBIHN MMOMCK MEPEHOCca CPEJCTB U CIOCOOOB CHCTBUSA
B ITpo(hecCHOHaIbHYIO Cpeny;

YMETh MEpPEHOCHUTh 3HAHUS B IIO3HABATEIbHYI0 W MPAKTUYECKYIO 00J1acTH
KU3HENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX o0acTel;

BBI/IBUTATh HOBBIE UJIEH, NIPEJIaraTb OPUTMHAJIBHBIE TIOJXO0/bI U PELICHHUS, CTABUTH
poOJIeMbl U 33J1a4H, JOMYCKAIOLIKE albTePHATUBHBIC PEILICHHUS.

Pabora ¢ undopmanueii:
OPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHHUKAX WHOOpManuu (TEKCTe Y4eOHOTO
OCOOMSI, HAYYHO-TIONYJIAPHOM IUTEepaType, OMOIOTHUYECKUX CIOBAPSAX M CIIPABOYHHUKAX,
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KOMITBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHeTe), aHaIM3UpOBaTh HWHQOpPMAIHIO
pa3IMYHbBIX BUAOB U (DOPM MPE/ICTABICHUS, KPUTUUECKH OIEHUBATH €€ JJOCTOBEPHOCTh
U HEMIPOTUBOPEUUBOCTH;

(dbopMyIHpPOBaTh 3aIPOCHl M TPUMEHSTH PA3IMYHBIE METOJIBI TIPH TTOMCKE B 0TOOpE
Oounosornueckoit nHpopmMalum, HEOOXOIMMOM JIJIs BBIMTOJTHEHNS YUeOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUSA  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOTO WCIIOJB30BAHUS Pa3TUIHBIX
MTOVCKOBBIX CUCTEM;

CaMOCTOSITETTLHO BBIOUPATh ONTUMAIBHYIO (hOPMY MPEACTaBICHUS OUOIOTHYECKON
uHdopmalu (CXeMbl, rpapuKu, JuarpaMMbl, TaOJIULbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPENCTBA NP paboTe ¢ OMOIOTHIECKOM
uHoOpMaIMel: TPUMEHATh XUMHUYECKHEe, (U3MUECKHE M MaTeMAaTHYeCKHE 3HAKH
U CUMBOJbBI,  Qopmynbl,  aO0OpeBHaTypy,  HOMEHKIATypy,  HCIOJIb30BaTh
¥ TIPe0OPa30BBIBATH 3HAKOBO-CUMBOJMYECKHE CPENICTBA HATIISAHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHHWS W 3aIUTHl WHQPOpMAIUU, WHPOPMAITMOHHON
0€30MMacCHOCTH JIUYHOCTH.

KomMmyHHKAaTHBHBIE YHUBEPCAJbHbIC Y4eOHBIE AeiiCTBUS
Oowmenue:

OCYHICCTBILITD KOMMYHHKAIINHN BO BCCX C(l)ean JKU3HHU, AKTHBHO Y4YdCTBOBATb
B JHMAJOre WM JHUCKYCCHUM IO CYIIECTBY OOCYXJIaeMoill Tembl (yMEHHE 3aJaBaTh
BOITPOCHI, BBICKA3BIBATL CYXXIACHUSA OTHOCHUTCIIbHO BBIITOJIHCHUS npe;[naraeMoﬁ 3aaa4du,
YUUTBIBATh MHTCPECHI U COIJIACOBAHHOCTD HOBI/I]_II/If/'I APYIux Yy4aCTHHKOB JHAJIOrd HJIH
JTUCKYCCHH);

pacrio3HaBaTh  HeBepOajdbHbIE cpeAcTBa  OOIIEHMS, TOHUMaTh 3HAYCHUE
CONUAJIBHBIX 3HAKOB, IIPCAIIOCBIIOK BO3HHMKHOBCHHUA I(OH(l)J'II/IKTHBIX CHTyaHHﬁ, YMCTb
cMAr4aTh KOH(QJIMKTHI U BECTH NEPErOBOPHI;

BJIaACTh pa3IMYHbIMHA crocodaMu O6H.I€HI/ISI u BSaHMOﬂeﬁCTBHH, ITOHUMAaThb
HaMCPCHUA APYIrux JIIOI[eﬁ, MMPOABJIATL YBAXKXUTCIIBHOC OTHOIICHHC K CO6€C€I[HI/IKy n
B KOppPEKTHOU (popMe GOpMYyIHUPOBATH CBOM BO3PAYKEHHUS;

Pa3BCPHYTO U JJOTNYHO U3JIaraTb CBOIO TOUKY 3PCHHA C UCIIOJIBb30BAHNCM A3BIKOBBIX
CPEACTB.

CoBMecTHasI 1€ATEJIbHOCTD:

IOHHMMATh U UCIIOJIb30BaTh MPEUMYyLIECTBAa KOMAaHHON Y HHIUBUAYAIbHON paboThI
IIPU pEIIeHUH OMOJIOTMYECKON TPOo0IeMbl, 00OCHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHUS
rpynmnoBbIX GOPM B3aUMOACHCTBUS TIPHU PEIICHUHN y4eOHOM 3a/1a4u;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C y4€TOM OOLIUX HHTEPECOB
Y BO3MOXKHOCTEH Ka)KJ0r0 4JIeHA KOJUIEKTUBA;

OPUHUMATh L€ COBMECTHOU JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh
JEHCTBUSA 10 €€ JOCTHUIKEHUIO: COCTABIIATH IUIAH AEUCTBUM, PACIIPEAEIISTH POJIM C Y4ETOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh Pe3yJbTaThl COBMECTHOM PabOThI;
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OLICHUMBATh KAue€CTBO CBOETO BKJIaJa U KaXKJOro y4aCTHHKAa KOMAaHJbl B OOIIMi
pE3yIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLICHWBAThb UAEU C T[O3UIUU HOBU3HBI,
OpPUTHMHAJILHOCTH, MIPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBIIATh MTO3UTHBHOE CTPATErMUYECKOE MOBEICHUE B PA3IMUHBIX CUTYAILIUSX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranuzaumsi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS Uil BBISBICHUS MPOOJIEM M WX PEIICHUS
B KU3HEHHBIX U YUEOHBIX CUTYaAIUSX;

BbIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUU IIEJIEBBIE U CMBICIOBbIE YCTAaHOBKHU
B CBOMX JICMCTBUSX U MOCTYIKAaX MO OTHOLICHUIO K KUBOM MPUPOJIE, CBOEMY 310POBBIO
Y 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEIBLHO OCYIIECTBISATh TMO3HABATEIBHYIO JIEITEIbHOCTb, BBIABISATH
poOJIeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauW B 00pa30oBaTEIbHOU
JIEATENBHOCTU U )KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEHICHUS MPOOJIEMbl C Y4E€TOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1laBaTh OLICHKY HOBBIM CUTYallHsIM;

pacmupsTh paMKi Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNnaTh OCO3HAHHBIA BBIOOpP, APryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peuIeHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U TMPOSBICHUIO IMIHUPOKON SPYAUIIMU B Pa3HBIX
00JacTsIX 3HAHWM, TMOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIM M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpPO/Ib:

JaBaThb OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIBTATOB LIEIISAM;

BJIaJICTh HABBIKAMU I1O3HABATEJIBbHON pe(IEKCUU KaK OCO3HAaHUS COBEPIIAEMBIX
JEUCTBUN U MBICIIUTENIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIOJIB30BATh
npreMbl peIeKCUU U OUEHKH CUTYalluH, BBIOOpa BEPHOT'O PELLICHUS;

YMETH OLIEHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEIMICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHBBI M ApIYMEHTBI IPYTUX [PH aHAIU3€ PE3YIbTATOB IECATEIBHOCTH;

IIpunsitue cedst U APyrux:
NpUHUMATh Ce0sl, TOHMMas CBOM HEJIOCTATKU U JJOCTOUHCTRA,;
MPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX MPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKU;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UITUU APYTOro YeIoBeKa.
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IMPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3yabTaThl OCBOCHUS COAEepk aHUs ydyeOHoro npeamera «bruonorus»
Ha yriayOJICHHOM YPOBHE OPHUEHTHUPOBAaHbI Ha obOecreyeHue MpoQUIbHOIO O0y4eHUs
oOy4aromuxcs Ouonoruv. OHU BKIIIOYAIOT: CHelU(pUYECKUe JUisi OMOJIOTMH HAYYHBIE
3HaHMS, YMEHHd M  CIOocoObl  JACHCTBUH MO  OCBOEHUIO, HMHTEPIPETALHU
U Mpeo0pa30BaHUIO 3HAHUW, BUJIbI JAEATEIBHOCTH MO MOJTYYEHUIO HOBBIX 3HAHUM U UX
NPUMEHEHUIO B Pa3JIMYHbIX YYEOHBIX, a TaKK€ B PEaJIbHBIX JKU3HEHHBIX CUTYyaI[UsX.
[IpenmeTHBIE Pe3yIbTaThl IPEACTABIEHBI 110 TOAAM U3Y4YECHHUS.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO mpenmera «buonorus» B 10 kiacce
JIOJKHBI OTPa’KaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUM ECTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, B MO3HAHWU 3aKOHOB
OPUPOABl W PEUICHUU TPoOJIeM pallMOHAIBHOTO MPUPOJIONOIb30BAHUSA, O BKJIAJE
POCCUIMCKUX U 3apYOSKHBIX YUEHBIX B pa3BUTHE OHOJIOTUY;

BJIQJICHUE  CHCTEMON  OWOJOTMYECKUX  3HAHWW,  KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIAralolue OMOJIOTUUYECKUE TEPMUHBI U TOHATUS ()KU3Hb, KJIETKA, OPraHU3M,
MeTa00JIM3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIIPOU3BEJECHHUE, HACIIEICTBEHHOCTD,
W3MEHYUBOCTb, POCT M pa3BUTHE), OHOJOTMYECKUE TEOPUHU (KJICTOUYHASI TEOpHs
T. [IBanna, M. Illneiinena, P. BupxoBa, XpomocoMHass TE€OpHs HACIECICTBEHHOCTHU
T. Moprana), yaeaus: (H.J1. BaBmioBa — o 1eHTpax MHOT000pa3usi ¥ MPOUCXOXKICHUS
KyJIbTYPHBIX PpACTEHUM), 3aKOHBI (€IMHOOOpa3Msi TMOTOMKOB TIEPBOTO TOKOJICHUS,
pacuieruieHus, YHCTOTBl TraMeT, He3aBUCUMOro HacienoBaHus [. Mengens,
TOMOJIOTUYECKUX PII0B B HacieAcTBeHHOM n3MeHunBocTy H.V. BaBunosa), mpuHIMIIBI
(KOMIUIEMEHTapHOCTH );

BJIaJICHUEC OCHOBHBIMU METOJIaMH HAy4YHOTO TIO3HAHMS, UCIOIb3YyEeMbIMU
B OHOJIOTUYECKHX UCCIENOBAHUAX JKUBBIX OOBEKTOB (OMHUCaHUE, H3MEpPEHHUE,
Ha0II0/IeHHE, SKCIIEPUMEHT);

YMEHUE BBIACIATh CYIIECTBEHHbIC MPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT
U 3YKapHOT, OJHOKJIECTOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4YHCJIE OaKTepHid,
rpubOB, pPacTeHHi, >KMBOTHBIX M 4YEJIOBEKa, CTPOCHUS OPraHOB U CHUCTEM OPraHOB
pacTEHUil, >KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3HEACATEIbHOCTH, IPOTEKAIOIINX
B OpraHuM3Max pacTEeHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX IPOIECCOB: 0OMEHa
BelIeCTB  (MeTaboyiu3M), TMpPEeBpallleHUs dHEpPruu, OpoKeHHs, aBTOTPO(PHOro
U TEeTepOoTPOPHOr0 THUMOB MUTAHHS, (POTOCMHTE3a U XEMOCHHTE3a, MUTO3a, MEHO03a,
ramMeToreHesa, -HMOPHOreHe3a, TOCTIMOPUOHAIILHOTO  Pa3BUTHS, Pa3MHOXKEHUS,
WHJIUBUAYaTbHOTO pa3BUTHUS oOpraHu3Ma (OHTOTE€HE3a), B3aUMOJICUCTBUS T'E€HOB,
reTepo3unca, UCKYCCTBEHHOTO 0TOO0PA;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXKIY OPraHouJaMH KIETKH U UX
GYHKIIUSAME, CTPOCHUEM KIIETOK Pa3HBIX TKaHEH M WX (PYHKIHMSIMHU, MEXKIYy OpraHamMu
U CHCTEMaMH OPTaHOB y PACTCHHH, KUBOTHBIX M YEJIOBEKA U UX (DYHKITUSIMU, MEKTY
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CHCTEMaM{ OpPraHoB M UX (DYHKIUSMHU, MEKIY dTallaMd OOMEHa BEIIECTB, dTalmamMu
KJIETOYHOTO IMKJIa M >KU3HEHHBIX IMKJIOB OPraHW3MOB, 3TallaMd AMOPHOHAIHLHOTO
pa3BUTHSL, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (PAKTOpPAMHU Cpelibl OOUTAHUS;

YMEHUE BBIABJIATH OTJIUMYMUTEIbHBIE NPU3HAKK JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHu, >KUBOTHBIX U YEJIOBEKA;

YMEHUE  HCMOJb30BaTh  COOTBETCTBYIOUIME  apryMeHTbl, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIMKY JJIsl JIOKa3aTelbCTBa POJICTBA OPraHM3MOB pPa3HBIX
CHCTEMAaTUYECKUX TPYIIIT,

yMEHHE pelraTh ONOIIOTHYECKUE 3a/1a49H, BBISIBIATH MPUINHHO-CIICICTBEHHBIC CBSI3U
MEXKy MCCIICTYEMbIMU OHMOIIOTUYECKUMU TPOILIECCAMU U SBICHUSMH, JENIaTh BBIBOBI
Y TIPOTHO3bI HA OCHOBAHUH MOJTY4YEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOpATOPHBIE U MPAKTHUECKHE pabOThl, COOMIOAATh MpaBUiIa
npu padoTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BbIIBUTaTh TUIIOTE3bI, TPOBEPITh X IKCIEPUMEHTAIbHBIMU CPEICTBAMH,
(dopMynupys Liedb UCCIENOBaHMs, aHAIM3UPOBATh MOJYYCHHBIE PE3YJIbTaThl U AENaTh
BBIBO/IbL;

YMEHUE Yy4acTBOBaTb B Yy4YEOHO-HCCIIENOBATENbCKON paboTe mno Owuonoruy,
HKOJIOTUHU U MEIULIMHE, TPOBOJUMOM Ha 6a3e MIKOJbHBIX HAYYHBIX O0ILIECTB, U MYOJIUYHO
MPEJCTABIIATH MOJYYCHHBIE PE3YIbTaThl HA YICHHUECKUX KOH(PEPEHIIUSX;

yMEHUE OIEHUBATh ITUYECKHE ACTEKTHl COBPEMEHHBIX HMCCIEAOBAHUN B OOJACTH
Ouonorud W  MEOUIUHBI  (KJIOHUPOBAaHME, HWCKYCCTBEHHOE  OIUIOJJOTBOPEHUE,
HalpaBJIeHHOE U3MEHEHUE TeHOMAa U CO3/1aHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIA BBIOOp Oyaymier mpodeccuoHaIbHOM
JeSTeIbHOCTH B 00JacTH OWOJIOTWH, MEIULIMHBI, OWMOTEXHOJIOTWH, BETEpUHApPUH,
CEeJIbCKOTO  XO3SMCTBa, MHILEBOM MPOMBIIUIEHHOCTH, YIIYOJSITh TO3HABATEIbHBIN
WHTEpEC, HAIMpABJIICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYMOIIEH TMpodeccuun
U IpOAOKEHHE OMOJIOrMYEeCKOro o0pa3oBaHUsT B  OpraHu3alUsAX  CpPEIHEro
Ipo(€CCUOHATBHOIO U BBICILIET0 OOPAa30BAHUS.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS yaeOHOTO Ipenmera «bruonorus» B 11 kiacce
JTOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa,
B TO3HAHUHU 3aKOHOB TMPHUPOJBI U PEIICHUH SKOJOTHYECKUX MPOOJIEM YeIOBEUECTBa,
a TakkKe B  PEUIEHUH  BOMPOCOB  PAIMOHAIBHOTO  MPUPOJONOIH30BAHMUS,
U B (GOPMHUPOBAHUU LIEHHOCTHOT'O OTHOIIEHUS K PUPOJIE, OOIIIECTBY, YEIOBEKY, O BKJIAJIE
POCCUHCKHX U 3apYyOEKHBIX YUECHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHCTEMOW OHOJOTMYECKUX 3HAHUH, KOTOpas BKJIIOYAET
OTpe/IeNICHNs] 1 TTOHUMAaHHUE CYIIHOCTH OCHOBOIOJATAOIINX OMOJOTHYECKUX TEPMUHOB
U TOHATUH (BUI, dKOcucTema, Omocdepa), OMOIOTHUECKHNE TEOpUH (DPBOIIOIMOHHAS
teopust Y. JlapBuHa, cuHTeTHUecKass Teopus 3Boitonun), yuenus (A.H. CeseprioBa —
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O myTsAX WU HampasieHusx sBomouuu, B.W. Bepnaackoro — o Ouocdepe), 3aKOHBI
(renernueckoro paBHoBecust JI. Xapaum u B. BaiinOGepra, 3aponbIlieBOro CxoJiCTBa
K.M. bapa), npaBuna (Munumyma HO. JInbuxa, 3KOJIOrMUE€CKOM MUPAMUJIBI SHEPTHH ),
runore3bl (Tunoresa «mupa PHK» V. ['unGepra);

yMEHHUE BJaJIETh OCHOBHBIMU METOJIAMU HAY4YHOTO TO3HAHMS, HUCMIOJIb3yeMbIMHU
B OHOJOTrMYECKUX MCCICIOBAHUSAX JKMBBIX OOBEKTOB U HOKOCHUCTEM (OIMKCaHUE,
U3MEepeHue, HaOJIoJAeHUe, HJKCIEPUMEHT), CIMoco0aMu BBISIBJIGHUS W OLICHKU
AHTPOIIOT€HHBIX U3MEHEHU B MPUPO/IC;

yYMEHHUE BBIACISTh CYIIECTBEHHbIE MPU3HAKHU: BUJIOB, OMOTEOIEHO30B, YKOCUCTEM
u Ouochephl, CTAOMIMZUPYIOLIETO, ABMIKYILIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO
0T00pa, aJIONaTPUUYECKOr0 U CUMIATPUUYECKOT0 BU1000pa30BaAHUS, BIUSHUS 1BUKYILIUX
CWJI 3BOJIIOUMUA Ha T€HO(MOHJ MOMYNSLNHN, TPUCITOCOOIEHHOCTH OpPraHU3MOB K Cpelie
OOWTaHUs, YEpEeNOBAaHUS HAMPABICHUN HBOJIIOINH, KPYrOBOPOTa BEHIECTB W IMOTOKA
SHEPIrUM B SKOCUCTEMAX;

YMEHHUE YCTaHaBIIMBATh B3aUMOCBSI3U MEX/1Y MPOLIECCAMU SBOJIOIUH, ABUKYIIIUMU
CIJIAMH aHTPOTIOTEHE3a, KOMIIOHCHTAMH PAa3JIMYHBIX SKOCHCTEM W TPUCIIOCOOICHUSIMU
K HUM OpraHu3MOB;

YMEHHUE BBISIBIATH OTJIMYUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, MPUCIIOCOOJIEHHOCTD
BUJIOB K cpejie oOuTaHus, a0MOTUYECKUX U OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBS3€H OPraHU3MOB B COOOIIECTBAaX, AHTPOMOT€HHBIX U3MEHEHUM B IKOCUCTEMAX
CBOEHM MECTHOCTH;

YMEHHE  HCMOJb30BaTh  COOTBETCTBYIONIME  apryMEHTHI,  OHOJIOTHMYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIUKY JI JI0KAa3aTeJIbCTBA POJCTBA OPraHW3MOB Pa3HBIX
CUCTEeMAaTHUYEeCKUX TPYII, B3aWMOCBSI3M OPraHU3MOB M Cpeibl OOWTaHWsA, €IUHCTBA
YEJIOBEYECKUX Pac, HEOOXOIMMOCTH COXPAHEHHUSI MHOTOO0OPa3usl BUIOB U SKOCHUCTEM KaK
YCJIOBUS COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

YMEHHE PeIaTh OMOJOTHIECKUE 3a]a9H, BBISBIISTH MPUINHHO-CIICJICTBEHHBIC CBS3U
MEXIy MCCIEYEeMbIMH OWOJIOTHYECKUMHU TIPOIECCAMH W SIBICHUSMH, JEJIaTh BBIBOJIBI
Y TIPOrHO3bI HA OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIOJIHATH Ja0OpaTOpHbIE U MPAKTUUYECKUE padOThI, COOMIOAATh TPaBHUIIa
pu paboTe ¢ yueOHBIM M JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, IPOBEPITh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMU,
dbopMyHpys LIeTh UCCIEAOBAHUS, AaHATU3UPOBAThH MOJYyYEHHBIE PE3YNbTAaThl U JIENATh
BBIBOJIBI,

YMEHHE YYacTBOBaTh B YUeOHO-HMCCIICIOBATEIbCKONM paboTe 1o OWOJIOTHH,
HKOJIOTHH U MEIUIIMHE, TPOBOIUMOMN Ha 0a3e MIKOIbHBIX HAYYHBIX 00IIECTB, U TyOIUIHO
MPEJICTABIIATD MOTYYEHHBIE PE3YNIbTAThl HA YYEHUYECKUX KOH(DEPEHITUSAX;

yMEHHUE OIICHUBATh THUIIOTE3bl U TEOPUU O MPOUCXOXKICHUM >KWU3HHU, UeJIOBEKa
W YEJIOBEUECKUX pac, O MPUUYMHAX, MOCJEACTBUSAX M CHoco0ax MpeaoTBpallleHUs
1J100aJIbHBIX U3MEHEHUI B Ouocdepe;
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YMEHHE OCYIIECTBIATh OCO3HAaHHBIA BBIOOp Oyayiiell mpodeccuoHaIbHON
JESTeNFHOCTH B 00JacTH OMOJIOTHH, JKOJOTHH, MPHUPOIONOIb30BaHUS, MEAHUIIMHEI,
OMOTEXHOJIOTUHY, T[ICUXOJIOTUH, BETEPUHAPUH, CEIIbCKOI'O XO3sIICTBA, MUIIEBON
MPOMBIIUIEHHOCTH,  yIUIYOJISITh ~ TO3HABAaTENbHBIM ~ WHTEpEC,  HaIpaBJICHHBIN
Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOMIEH TPOohecCuu U MPOA0TIKEHIE OMOIOTHYECKOTO
o0pa3oBaHUs B OPraHU3aIMsaX CpeaHero mpodeccuoHaIbHOTO U BBICIIIET0 00pa30BaHUsl.
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10 KJIACC
Ne HanmmenoBanue TeM | KommuecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
IIporpammHoOe conepxaHue
n/m y4e0HOr o mpeIMeTa 4acoB oOy4arommxcs
1 | Tema «buosiorusi Kak HAyKa»
1.1 | buosorus kax 1 CoBpemeHHast 6MOJIOrus — PackpsiBaTh conepkaHle TEPMUHOB

KOMIIJICKCHAsI HayKa
M KaK 4acTb
COBPEMEHHOT'O
oO1ecTBa

KOMIUIEKCHas Hayka. KpaTkas ucropus
pa3Butus Ouonoruu. buonorunueckue
HAyKU U U3y4yaeMble UMU MTPOOIIEMBI.
dyHaMeHTalbHbIEC, MPUKIIATHBIC

Y TTOMCKOBBIC HAYYHBIE UCCIIEAOBaHUS
B OHOJIOTHH.

3HadeHune OMoIoruu B (POPMUPOBAHUH
COBPEMEHHON €CTECTBEHHO-HAaYYHOM
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMoOoTrHel. 3HAaUCHHE
OMOJIOTUY B MPAKTUYECKON
NEATEITbHOCTU YEJIOBEKA: MEIULIUHE,
CEJNBbCKOM XO34ICTBE,
IPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.
JleMmoHcTpanumn

llopmpemuwi: Apucrotens, Teodpacr,
K. JIunnen, XK.b. Jlamapk, Y. [lapBuH,
V. T'apgei, I'. MeHnens,

B.N. Bepnanckuu, U.11. [1aBnos,

U TIOHSITHI: HAy4YHOE MUPOBO33PEHHUE,
Hay4yHas KapTUHA MUpA, HAYYHBIN
METO]I, TUTIOTE3a, TEOPHUsl, METObI
MCCIEI0BAHMUS.

XapakTepu3oBaTh OUOJIOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpelu APYIMX €CTECTBEHHBIX HAYK.
OneHuBaTh BKJIaJl OT€YECTBEHHbBIX
YUYEHBIX B Pa3BUTHE OMOJIOTHH.
OneHuBaTh pojib OMOIOTUYECKUX
OTKPBITUH U UCCIIEIOBAHUHN B Pa3BUTUU
HAYKU U IPAKTUYECKON €SI TeIbHOCTH
JIIOAEH.

[lepeuncnsate npodeccuu, CBI3aHHbIC
C COBPEMEHHOM OHOIOrueH.
[IpuBOANTH MPUMEPHI MPAKTUYECKOTO
MCITIOJIb30BaHUS JOCTUKEHUI OMOJIOTUH
B MEJIMLIUHE, CEIbCKOM XO31CTBE,
IIPOMBIIIEHHOCTH Y OXPAaHE MIPUPOJIBI
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N.N. Meunukos, H.W1. BaBuios,
H.B. Tumodees-PecoBckutid,

. Yorcon, ®©. Kpuk, /[.K. bemnses.
Tabauywvl u cxemol: «CBSA3b OMOJIOTHH
C IpyrumMu Haykammny», «Cucrema
OMOJIOTUYECKUX HAYK)

Hroro yacoB o teme 1
2 | Tema «’KuBble cHCTeMBbI M UX U3y4YeHHE)
2.1 | ’KuBble cCUCTEMBI U UX 1 JKuBbIe CHCTEMBI KaK IPEAMET PackpeiBats copepxanue

CBOMCTBA

n3yuyeHust onosoruu. CBOKMCTBA )KUBBIX
CHUCTEM: €IMHCTBO XHUMHUYECKOTO
COCTaBa, JUCKPETHOCTD U IE€JIOCTHOCTb,
CJIO’)KHOCTh Y YIIOPSAJI0OYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
caMOoOpraHu3alius,
CaMOBOCITPOU3BE/ICHUE,
pa3paxMuMOCTb, U3MEHUUBOCTb,

POCT U pa3BUTHE.

JdeMoHCcTpanuu

Tabauywl u cxemvt: «OCHOBHBIC
MIPU3HAKU KU3HWY, «buonorndyeckue
CUCTEeMbD», «CBOMCTBA KHUBOU
MaTepum»

TEPMUHOB U MOHATUI: )KUBAs

CUCTEMA, DJIEMEHT, I10JICUCTEMA,
CTPYKTYpPa; OTKPBITOCTh, BEICOKAsI
YIIOPSAIOYEHHOCTb, YIIPABISIEMOCTb,
UEPaApXUYHOCTbD.

XapakTepu3oBarb CTPYKTYPY

Y CBOMCTBA JKMBBIX CUCTEM, OTJINYHUS
XUMHUYECKOT0 COCTaBa 0OBEKTOB KUBOM
Y HEXUBOU MPUPOJIbI, OOIIMI TPUHIIMI
KJIETOYHOM OpPraHU3aluU KUBBIX
CUCTEM.

CpaBHUBAaTh OOMEHHBIE MTPOLIECCHI

B HEXKMBOW U KUBOW IPUPO/IE;
PacCKpbIBATh CMBICI PEAKLIAN
MeTabou3Mma.

OOBACHATP MEXAHU3MbI CAMOPETYJISLIUN
YKUBBIX CUCTEM PaA3JIMYHOIO
MEpapXUUECKOr0 YPOBHS; PACKPbIBATh
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CYThb MPUHIMIIOB MOJIOKUTEIBHON U
OTpHUIATEIILHON 00paTHOM CBSI3U.
AHaNM3upoBaTh CBOMCTBA
CaMOBOCIIPOU3BEJCHUS, POCTA

Y Pa3BUTHS OPTaHU3MOB

2.2

YpoBHEBas
OpraHu3alus *KUBbIX
CUCTEM

Y poBHU OpraHu3aly )KUBBIX CUCTEM:
MOJIEKYJIAPHBIN, KIIETOYHBIN,
TKAHEBBIN, OPTraHU3MEHHBIM,
NOMYJIALIMOHHO-BUAOBOM,
AKOCHUCTEMHBIHN (OMOreoIeHOTHYECKHH),
ouochepnsii. [Iporeccsl,
MIPOUCXOJIAIINE B )KUBBIX CUCTEMAaX.
OcHOBHBIE ITPU3HAKHA KUBOT 0. JKHU3HB
Kak (hopMa CyIIECTBOBAHUSI MAaTEPHH.
Hayku, nzydaromye >KuBble CUCTEMBI
Ha pa3HbIX YPOBHIX OpPraHU3ALNU.
N3yuenne xuBbix cucrem. Metoibl
Oounonorudeckoit Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CUCTEMATHU3aLHsl, METaaHAJIU3.
[ToHsTHE O 3aBUCHUMOM U HE3aBUCUMOMN
nepemenHou. [lmanupoBanue
skcrniepuMmenTa. [locranoBka

U npoBepka rumnores. Hynesas
runote3a. [lonarue BEIOOpKU U €€
JIOCTOBEPHOCTH. Pazopoc

B OMOJIOTHYECKUX JaHHBIX. O1eHKa

PackpeiBath copepxaHne TEPMUHOB

Y TIOHATHUI: 0OMEH BEIECTB

U TIPEBPAILICHUE YHEPTUH,
CaMOBOCITPOU3BEICHUE,
caMOpETyJISLUsl, pa3BUTHE, )KU3Hb,
Hay4HBIA (pakT, HAYIHBIH METO/,
npo0sieMa, runoTes3a, TEOpus, IPaBuUIIo,
3aKOH.

[TepeuncnsTe MpU3HAKK KUBOTO.
XapakTepru30BaTh OCHOBHBIE YPOBHU
OpraHU3aluy )KUBbIX CUCTEM U METOJIbI
OMOJIOTUYECKUX UCCIICIOBAaHUM.
OnuceIBaTh 0COOCHHOCTH, XapaKTEPHBIC
JUTSL K&KJIOTO YPOBHS OpraHu3aluu
KHUBOTO.

Ha3piBaTh HayKH, U3y4aronue KUBbIC
CUCTEMBI Ha Pa3HbIX YPOBHIX
OpraHu3aIyu.

CpaBHUBATh MEX1Y COOOM JKUBBIE
CHUCTEMBI Pa3HBIX YPOBHEW OpraHU3alnuu
Y MPOUCXOASIINAE B HUX MPOLECCHI.
[TokasbIBaTh poJIb TUNOTE3 U TEOPUU
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JOCTOBEPHOCTH MOJY4EHHBIX
pe3ynbTaroB. [IpuynHbI HCKaXEHUs
pe3yabpTaroB dKcrepuMenTa. [lonarue
CTaTUCTUYECKOI'O TECTA.
JdemoHcTpanumn

Tabauyvt u cxemvi: «YpOBHU
OpraHM3alUHU KUBOU PUPOIBI»,
«CTpoeHne KUBOTHOU KIIETKNY,
«TkaHu )KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEYECKOI0 OPraHUu3Ma,
«buoreorenos», «buochepay,

«MeTonbl U3y4eHHUsl )KUBON TPUPOIBI».

Oo6opynoBaHue: 1ad0paTOpHOE
000pyI0BaHKE IS POBEICHUS
HaOJII0/ICHUH, N3MEPECHHH,
SKCIICPUMEHTOB.

IIpakTuyeckas padora
«Hcnonp30BaHNe Pa3IMYHBIX METOOB
IIPH U3YYCHUH KUBBIX CHCTEM.

B (pOpPMUPOBAHNM €CTECTBEHHO-HAYYHOU

KapTUHBI MUPA

Htoro yacos 1o reme
3 | Tema «buoJIOrusi KJIeTKN»
3.1 | Ucropust OTKpbITUS Kunerka — cTpykTypHO- PackpeiBaTh conep:kaHue TEPMUHOB

N U3Y4YCHUS KIICTKH.
Knerounas TCOPUA

G yHKIIMOHAIIbHAS €UHUIIA )KUBOTO.
Hcropust OTKpBITUS KIETKHU.

PaGotsl P. I'yka, A. JleBenryka.
Knerounas teopus (T. llIBanH,

M. llnetinen, P. BupxoB). OCHOBHBIE

Y TIOHSTHUI: KJIETKA, OPTaHEJIbI,
AYKapUOThI, IPOKAPUOTHI, BUPYCHI,
IIUTOJIOTUS (KJIETOUHAsi OMOJIOTHS),
KJIETOYHAsl TEOPHSI.
XapakTepu30BaTb OCHOBHbBIE TAIIbI
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TIOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUHU.

JdemoHcTpanumn

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

T. [lIBanu, M. IlInennen, P. Bupxos,
K.M. bap.

O0OopynoBanme: CBETOBOWM MUKPOCKOIT;
MUKPOIIpENapaThl pACTUTENbHBIX,
KUBOTHBIX M OAKTEPHUAITLHBIX KIIETOK

Pa3BUTHS MIUTOJIOTHUN KaK HAYKH U €€
oopMIICHHE B KJIIETOYHYIO OHOJIOTHIO.
IToka3pIBaTh BKJIA]] YUCHBIX-OMOJIOTOB

B M3y4YEHUE KIETOYHOTO CTPOCHUS
OpPTraHW3MOB.

[lepeuncnsaTe OCHOBHBIC MTOJIOKEHUS
KJIETOYHOM TEOpPHH, OOBSICHATH €€ POJIb
B (DOpMUPOBAHUM €CTECTBEHHO-HAYYHOMN
KapTUHBI MUPA.

[IpuBOIUTH TOKA3aTEIHLCTBA POJICTBA
OpPTaHW3MOB C MCTIOJIb30BAaHUEM
ITOJIOKEHUW KIETOYHON TEOPUH

3.2

MeTtoapl
MOJIEKYJISIPHOU U
KJIETOYHOI OMOJIOrHHU

MeToapl MOJIEKYJISIPHOM U KJIIETOYHON
OMOJIOTUU: MUKPOCKOIIHUS,
xpomatorpadusi, 1eKTpodopes, METo
MEUYEHBIX aTOMOB, TuddepeHImaIbLHOe
1eHTpU(yrupoBaHueE,
KYJbTUBUPOBAHUE KIIETOK.
JdeMoHCcTpanuu

Tabauywvl u cxemot: «CBETOBOM
MHUKPOCKOID», «IEKTPOHHBIN
MHUKpPOCKOI», «cTOpus pa3BUTHUSA
METO/1I0B MUKPOCKOITUI».
O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MHUKpPOIIpEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEepUaTbHBIX

KJIETOK.

PackpbIBaTh cosepxaHue TEPMUHOB
Y TIOHATHI: MUKPOCKOITMPOBAHHUE,
MIPUTOTOBJIEHUE CPE3OB,
muddepeHImanbHOE OKpalIMBaHuE,
xpomatorpadusi, IeKTpodopes,
METOJ] MEYEHBIX aTOMOB,
HEHTPUPYTUPOBAHUE, METO/]
KYJbTYpbI KJIETOK U TKAHEW, METOJT
pexkoMmOunanTHbIX JHK.
XapakTepu30BaTb OCHOBHBIE METO/IbI
W3y4YEHUSI )KUBOU TTPUPOIBI.
['oToBHUTH BpEMEHHBIE
MHUKpPOIpenapaThl, pacCCMaTPUBATh UX
B CBETOBOI MUKPOCKOII U JI€NaTh
OIHCAHHUE.
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IIpakTuyeckas padora
«M3ydyeHrne METOI0B KJIETOYHOU
ouomnoruu (xpomarorpadus,
anekTpodopes, nuddepeHuaTLHoe
uentpudyruposanue, [TLP)»

OOBsICHATH U cOOIIOIATh MTpaBUIIA
TEXHUKH MUKPOCKOITUPOBAHUS

Hroro yacoB o teme 2
4 Tema «XumMuuyeckasi OpraHu3anus KJICTKI
4.1 | XUMHUYECKUIN COCTaB 2 XUMHYECKHUM COCTaB KIeTKU. Makpo-, | PackpbiBaTh cofepKaHue TEPMUHOB

KJeTku. Boma u
MHHEpaIbHbIE
BEIIECTBA

MHKPO- U YIIbTPAMUKPOIJIIEMEHTHI.
Bona u ee poiib Kak pacTBOpUTENS,
peareHTa, yqyactue

B CTPYKTYPUPOBAHUU KIIETKU,
TEIJIOPET YIS, MUHEpATIbHbIE
BEIIECTBA KJIETKH, UX OMOJIOTHYEeCcKas
poJib. Pojib KATHOHOB M aHMOHOB

B KJIETKE.

JdemoHcTpanumn

Juacpammsl: «Pacnipenenenue
XUMHUYECKUX DJIEMEHTOB B HEKUBOM
npupoae», «Pacnpenenenue
XUMUYECKUX DJIEMEHTOB B dKHUBOU
IPUPOJIE».

Tabnuyer u cxemsi: «llepuonnueckas
Ta0JINIIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MONEKYIbl BOJBI»,
«BemecTBa B cocTaBe OpraHnu3MOB»

Y TIOHSITUH: DJIEMEHTHI-OMOTEHBI,
JTUTI0Nb, BOJOPOJIHAS CBA3b,
ruIpoGUIBLHOCTD, THAPOGOOHOCTD,
Typrop, MUHEpaIbHbIE BEUIECTBA,
OydepHbIe CHCTEMBbI, aHUOHBI,
KaTHOHBI.

[TepeyunciasaTe 0COOCHHOCTH
XUMUYECKOT0 COCTaBa KJIETKH.
Paznuuare Makpo-, MUKpO-

U YIBTPAMUKPOJIEMEHTHI, BXOISIIHE

B COCTaB JKUBOT'O U UX POJIb

B OpraHusmMe.

XapakTepu3oBaTb CTPOCHHUE U CBOWCTBA
BOJIbI; OOBSACHSThH MPUUYUHBI €€ 0COOBIX
CBOMCTB U (PYHKIIUU B KIIETKE.
[Toka3pIBaTh poJIh KATHOHOB U AHMOHOB
B 00€CIeueHNH MPOIIECCOB
KU3ZHENIEATEIHHOCTU (OCMOPETYJISIINS,
co37aHe MEMOPAHHOTO TIOTCHITHAA,
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perymsius paboThl OEJIKOB), paOOTHI
Oy(hepHBIX CUCTEM.

VY cranaBnmBaTh B3aUMOCBSI3b CTPOCHUS
1 (QYHKIIUYA HEOPTraHUYECKUX BEIIECTB
KJICTKH

4.2

Opranuueckue
BEIIIECTBA KJIETKH —
OenKu

OpranuyecKkue BelecTBa KICTKH.
buonornueckne nonumepsl. benku.
AMMHOKHCIIOTHBIA COCTaB OEJIKOB.
CTpyKTypbl OETKOBON MOJIEKYJIBI.
[lepBuyHas cTpykTypa Oenka,
NENTHIHAS CBA3b. BTOpHyHasi,

TPETUYHAsA, YETBEPTUYHASI CTPYKTYPBI.

Henatyparus. CBolicTBa OENKOB.
Knaccudukanus 0enkos.
buonornueckue pyHKInM OEIKOB.
IIpuomnsoi.

JdemoHcTpanumn

llopmpem: J1. IlonuHr.

Tabauywl u cxemwvr: «CTpoeHue
MOJIEKYIbI 0enkay, «CTpyKTypbl
OEJIKOBON MOJIEKYJIIBI.
Oo0opynoBanme: xXumMuyeckas mocya
1 000pyI0BaHHUE.

JlaboparopHasi pabora
«ObHapyxeHrue 0eITKOB C MOMOIIBIO
KauyeCTBEHHBIX PEaKIIUi»

PackpriBath conepikanrne TEpPMUHOB
Y TIOHATUN: MOHOMEPBI, OJUMEPHI,
0eoK (MpOTEenH), MENTH/I,
aMUHOKMCJIOTA, TIENTHU]IHAS CBS3b,
NOJUMENTH, AeHaTypalus,
peHarypauus, rio0yspHble

1 (pUOpHIIISIpHBIE OEJIKY, PUOHBI.
XapakTepu3oBaTh OCJIKH,

WX CTPYKTYPHYIO OpTaHU3AIIHIO

1 (pyHKUIUU (CTPYKTYpHas,
HHEpreTUuyecKas, CUrHaJIbHasl,
perynsTopHasi, ABUraTebHas,
3alIUTHAsA, (pepMeHTaTUBHAs).
Ha3zpiBaTh XMMU4ECKHE OCHOBBI
(GopMUpOBaHUs CTPYKTYP
OEJIKOBOM MOJIEKYJIBI.

[TpuBoauTH pUMEpPHI GPUOPUILIAPHBIX,
100 YISIPHBIX OEJIKOB.

BBIMOTHATE KaUeCTBEHHBIE PEaKIIuu
Ha OOHapyxeHue O0eIKOB

B KJIETKE; OOBSICHATH MOTYyICHHBIE
pe3yabTaThl
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4.3 | Oprannueckue YrneBonsl. MoHOCaxapuibl, PackpeiBaTh conepkaHue TEPMUHOB
BELIECTBA KIJIETKH — JUcaxapuabl, OJIMITOCAXapyuIbl U Y TIOHSTHUI: YIJIEBOJbI, MOHOCAXapHUBbL,
YIJIEBOABI nonucaxapuibl. OOIIMIA M1aH CTPOEHUS | AUCaXapUabl, OJUTOCAXaAPU/IbI,

1 (PU3UKO-XMMHUUYECKHE CBOMCTBA MOJIMCaxapu/ibl, TIIFOK03a, pubo3a,
yraeBoaoB. buonornueckue PyHkuu | 1e30KCMpr0O03a, JaKT03a, MallbTo3a,
YIJIEBOJIOB. caxaposa, Kpaxmall, TJIMKOT'€H,
JleMoHCTpanuu LEJUTI0JI03A.
Tabauywvl u cxemol: «CTpoeHUE Knaccuduuuponats yrieBoabl
MOJIEKYJI YTJIEBOIOB) 10 CTPOCHHIO U IEPEUUCTATH UX
G yHKITHH.
[IpruBOINUTH MPUMEPHI PA3TUUHBIX
YIJIeBOJIOB (MOHOCAXapHJIOB,
JUCaxapua0B, OJUIOCaxapu/I0B,
MOJINCAXapUIOB)
4.4 | Oprannueckue Jlunmuasl. ['uapodunbHo-ruapoPoOHBIE | PackpbiBaTh coaepkaHne TEPMUHOB

BCHICCTBA KIICTKH —
JIMIIN AbI

cBoiicTtBa. Knaccudukanms
TUTUA0B. TpUTTUIIEPUIBI,
dbochonumnu b, BOCKH, CTEPOHIBI.
buonornyeckue GyHKIIIHN
munuoB. OO1IMe CBONCTBA
OMOJIOTMYECKUX MeMOpaH —
TEKy4eCTh, CIOCOOHOCTh

K CaMO3aMbIKaHHIO,
MOJTYIIPOHUIIAEMOCTb.
JleMmoHcTpanum

Tabauywvl u cxemor: «CTpoeHHE
MOJICKYJT JIUTIH]IOB

Y TIOHATUM: JTUIIUIbI, TPUTIIUILIEPHU/IBI,
dhochoaunuIbl, BOCKH, CTCPOUIBI,
JIANONPOTENHBI, TIIMKOJIUITNIBI.
KnaccuduuupoBath JIunuasi

110 CTPOCHUIO; XapaKTEPU30BaTh UX

hyHKITUN
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4.5

HyxnenHnoBbie
KUCIOTHI. CTpoeHne
u pynkmuu JJHK,
PHK, AT®

Hyxnennossie kucnorsl. [JHK u PHK.
CrpoeHue HyKJIENHOBBIX KUCJIOT.
Hyxneoruner. [puHuun
KoMIuIeMeHTapHoCTH. [IpaBuiio
Yapradda. Crpykrypa JJHK — nBoitHas
criupaib. MecTOHaX0XKICHUE U
ouonornueckue pynkuun JTHK. Buss
PHK. ®yukunu PHK B kietke.
Crpoenne monexkynsl ATO.
Makpo3prudeckue CBA34 B MOJIEKYJIE
AT®. buonornueckue pynkuun ATO.
BoccranoBieHHBIE IEPEHOCUHKH, UX
(GYHKIUM B KJIETKE.

JdemoHcTpanumn

Ilopmpemui: [1. Yorcon, ®@. Kpuk,

M. Vunkunc, P. ®pankiun, ®. Canrep,
C. Ilpy3unep.

Tabauyvt u cxemvi: «HykenHoBbIS
KHUCIIOTBD», «CTpOEHNE MOJIEKYJIbI
ATO».

Oo6opynoBanme: XuMu4ecKas ocysa
U 000pyI0BaHHE.

JlaboparopHasi pabora
«MccnenoBanue HyKJIEMHOBBIX KUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX
OpraHU3MOB»

PackpsiBaTh copep:kaHle TEPMUHOB

Y TIOHSTUH: 1€30KCUPUOOHYKICMHOBAS
kucnora (JIHK), pubonyknenHoBas
kucnora (PHK), nykneotua, Hykieo3us,
A30TUCThIC OCHOBAHUsI, aJICHUH, T'YaHUH,
[IUTO3UH, TAMUH, YpalluJ,
KOMILIEMEHTAPHBIE OCHOBAHMS,
aneno3untpudocdar (ATD),
MaKpO3pruvecKkas CBsisb,
CEKBEHUPOBAHUE, TEHOMUKA,
TPAHCKPUNITOMUKA, IPOTEOMUKA.
XapakTepu3oBaTh, OMKUCHIBATH

U CXeMaTHYECKH N300paxaTh CTPOCHUE
nykieoruaa JJHK u nBoiiHOM crimpanu
JAHK, cexkBenuposanue JIHK.
OnuchIBaTh MPOLIECC PEITUKAIUN

JIHK B kj1€TKe 1 Ha3bIBaTh €ro
OMOJIOrHYECKOE 3HAUCHHE.
Xapakrepu3oBatb ¢pynkuuu JTHK.
Paznuuate cTpykTYpy U QyHKIIMH

PHK.

OnuchiBaTh MPOLIECC TPAHCKPUIIIIUAH.
CpaBHUBATh HYKJICUMHOBBIE KUCIIOTHI
(JIHK u PHK).

XapakTepru3oBaTh 0COOEHHOCTH
ctpoerust u Gpynkuun ATO.
dopmMynupoBaTh U OOBSICHATH PUHITUTI
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KOMITJIEMEHTAPHOCTH U TIPABHIIO
Yapradda

4.6 | Metoabl CTPYKTYpHOI 1 CrpykTypHas OUOIOTHUs: PackpeiBath coaepxkaHne TEPMUHOB
ounooruu OnoxuMUYecKue u OMopu3nIecKue Y TIOHATHIL: MOJICIUPOBAHUE,
HCCJIEA0BAHUS COCTaBa KOMITBIOTEPHBIN TU3aliH.
Y MIPOCTPAHCTBEHHOU CTPYKTYPBI [lepeyucnsaTe nepcrieKTUBHbBIC
OMOMOJIEKYII. HaIpaBJICHUS] HAYYHbBIX UCCIIEAOBAHUIM
B CTPYKTYPHOU OMOJIOTMH, paCKPBIBATh
UX 3HAYEHHUE JIJI1 MEIUIUHBI U
CEJNBbCKOI0 XO35I1CTBA
Hroro yacoB o teme 10
S5 | Tema «CtpoeHne 1 QyHKIHN KJICTKH
5.1 | Tumsl KIETOK. 1 THUIBI KIETOK: 3yKapuOTHYECKas PackpeiBaTh conepkaHue TEPMUHOB

[IpokxapunoTnyeckas
KJIETKa

1 npokapuoruyeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS
KJIETKHU.

CtpoeHne MpoKapuOTHIYECKOU KIIETKHU.

Kierounas creHka OakTepuii B apxeit.
Oco0eHHOCTH CTpOeHUs
reTepoTpoHON U aBTOTPOGHOM
IPOKapHOTHYECKUX KIIETOK. MecTo

U POJIb MPOKAPUOT B OUOIIEHO3aX.
JleMmoHcTpanum

Tabruywvl u cxemwvr: «CTpoeHue
AYKAPUOTHUYECKOU KIIETKW,
«CTpoeHne MpoKapuOTUIECKOM
KJIETKU

Y TIOHSATHH: TIPOKAPHOTHYUECKAs KIICTKA,
KJICTOYHAsI CTEHKA, MypEUH,
(dboTocuHTETHYECKE MEMOPaHBI,
(biarennuH.

XapaxkrepuzoBatb Gopmy

U pa3Mephl TPOKAPHOTUIECKUX KIIETOK;
(GYHKIIMM TEeHETUYECKOro anrmapara
IPOKAPHOT.

OmnwuceBaThH IpoOIIECC
CIOpo0Opa3zoBaHusi, OTMEYATh €ro
3HAYCHHE JIUISI BBDKUBAHUS OaKTepUit
IIPH YXYIIICHUH YCIIOBUH
CYIIECTBOBAHUS.

OnuceIBaTh PA3MHOKCHHE MTPOKAPHOT.
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OrneHUBaTh MECTO M POJIb IIPOKAPHOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKAPUOTUYECKOMN
KJICTKH.
[ToBepXHOCTHBIN
anmnapar KJIETKH

Crpoenue U PyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOMN KIIETKH.
[TnasmaTudeckas memOpaHa
(mnazmanemma). CTpykTypa
M1a3MaTuYecKoi MeMOpaHsbl.
Tpaucnopr BelecTs yepe3
I1a3MaTUYECKYI0 MEMOpaHy:
nacCUBHBIN (U y3us,
obnerueHHas nuddysus),

AKTHUBHBIN (IEPBUYHBIA U BTOPUYHBII
AKTUBHBINA TPAHCIIOPT).
[TonynponuiiaeMocT MEMOpaHHI.
Pabota Hatpuii-kaqmeBoro Hacoca.
DHJIOLNTO3: TUHOIIUTO3, (ParoruTos.
Ox3o1uT03. Knerounas creHka.
CtpykTypa u QyHKIIUHA KIETOYHOU
CTEHKU pacTeHHi, rpuoOoB.
JdeMoHCcTpanuu

Tabmuiet u cxembl: «CTpoeHue
AYKapUOTUYECKOMN KIETKUY,
«CTpoeHHe KUBOTHOU KIIETKW,
«CTpoeHHE PaCTUTEIIbHON KIIETKW.
OOopynoBanme: CBETOBOW MUKPOCKOIT;
MHUKPOIIPErapaThl paCTUTEIBHBIX,
KUBOTHBIX KJIETOK.

PackpriBath conmepikanrue TEpMUHOB

Y TIOHATHUH: TUTa3MaTH4ecKass MeMOpaHa
(1azmanemMma), JKUJIKOCTHO-MO3anyHast
MOjIeJTb, MeMOpaHHbIC OeIKU
(mepudepuyeckue, HHTETpaIbHbIE),
IMKOKaNMKC, 1uddy3us, ocMoc,
AKTUBHBIA TPAHCIOPT, HIOIUTO3,
(arouuTos3, MUHOIMTO3, K30IUTO3,
KJIETOYHAsl CTEHKA, IJIa3MOJECMBI,
CUMILJIACT.

XapakTepu3oBaTh 0COOEHHOCTH
CTpOCHUS U (PYHKIIUU DYKAPHOTUIECKOU
KJIETKH; TPAHCIIOPT BEIIECTB

yepes M1a3MaTuuecKyto MeMOpaHy:
[MACCUBHBIM YU AaKTUBHBIN TPAHCIIOPT;
paboTy OesKOB-KaHaJIOB; paboTy
HATPUI-KAJIUEBOI'0 HACOCA; CTPYKTYPY
1 QYHKIUU KJIETOUHOM CTEHKU
pacTeHuil u rpudoB
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IIpakTuyeckas padora
«M3yueHue CBOMCTB KJIETOYHOM
MeMOpaHbD»

53

[MuTonmasma u ee
OpraHOU bl

[uronmasma. Llurozoik. [lutockener.
JIBrxenue ruToriazMbl. OpraHnou bl
kieTkr. OTHOMEMOpaHHBIE OPTaHOU/IBI
KJIETKH: DHIOTIIa3MaTHIECKast CeTh
(BIIC), anmmapat I"oab1Ku, TU30COMBI,
uX CTpoeHne U QyHKIMU. B3anMocBs3b

OI[HOMGM6paHHLIX OpraHonao0B KJICTKH.

Crpoenue rpanyJIIpHOr0 pETUKYIIYyMA.
CuHre3 pacTBOpUMBIX O0eskoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyssipHBIN) HA0IIA3MATHYECKUI
petukynym. CekperopHasi ¢ yHKIIUS
armapara ['onpoku. Tpancnopt
BEILIECTB B KJIeTKe. Bakyosn
pacTUTENIbHBIX KJIETOK. KieTouHbIM
cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUABI KIETKHU:
MUTOXOHJIpUH, IacTuabl. CTpoeHue
U GYHKIIUA MUTOXOHAPUNA U TITACTHU.
[lepBUuHbIC, BTOPUYHBIC U CIIOKHBIC
MJ1acTH 1Bl (POTOCUHTEZUPYIOITUX
3yKapuoT. XJIOPOIJIACTHI,
XPOMOIJIACTHI, JIEMKOIMIACTHI BBICIIIUX
pacTeHHU.

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSTHUH: IUTOIIA3Ma, IIUTO30JIb,
IIUTOCKEJET, KOMITAPTMEHTHI,
OpPTraHOMWIbI, SHIOTUIA3MATHIECKas CETh
(BIIC), anmmapat ["onb1ku, TU30COMBI,
BaKy0Jib, pUOOCOMBI, aBTOJIU3,
BE3UKYJISPHBII TPAHCIIOPT,
MIEPOKCUCOMBI, KJIETOYHBIN COK, Typrop,
MHUTOXOHAPUH, KPUCTHI, TUTACTUIBI,
XPOMOILIACTHI, JICMKOILIACTHI,
XJIOPOILTIACTHI, CTPOMA, TPaHBI,
TUJIAKOU]I, JIaMeJIa.
XapakTepru3oBaTh HUTOILIAZMY
YKApPUOTHYECKOU KIIETKU;
KJIACCU(UIIMPOBATH OPTaHOUIBI

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHust (o JHOMeMOpaHHbIE,
IByMeMOpaHHbIEe, HEeMEMOpPaHHBIC);
OIMUCHIBATH (PYHKITMU KaXKOTO
OpraHou/a B KIIETKE.

OOBACHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJICTOYHBIM ITHIIICBAPCHUEM,
€ro 3Ha4YeHUEe JJI1 OpraHu3Ma.
OtMmeuaTh 3HaYEHUE ITUTOCKENETA;
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JleMoHCcTpanuu

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

Tabauywt u cxemwvlr: «CTpoeHue
JYKapPUOTUYECKOU KIIETKWY,
«CTpoeHue KUBOTHON KIIETKNY,
«CTpoeHue paCTUTEIBLHON KIIETKNY,
«CTpoeHUE MUTOXOHIPUIY.
Oo6opynoBanme: CBETOBOW MUKPOCKOIL;
MHUKpPOIIPENnapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora
«3yueHne nBuxKeHUs

LUTOIUIA3MbI B PACTUTEJIBHBIX
KJIETKaxX».

JlaGopaTopHas padora
«HccnegoBanue mia3Moiin3a

U JICTJIa3MOJIN3a B PACTUTENIbHBIX
KJIETKaxX»

XapaKTepHU30BaTh €TO JIEMEHTHI
(MUKpPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHBIE (PHIIAMEHTHI), KX POJTH
B KU3HENIEATEIILHOCTH KJIETOK M TKaHEeH

5.4

HememOpannbie
OpPTraHOW/IbI KJIICTKU

HemeMOpanHbie opraHoOuIbl KIETKA
Ctpoenue u pyHKIIMU HEMEMOPaHHBIX
OpPraHOUJIOB KJIIETKHU.

Pubocombl. MbIlIeUHbIC KIETKH.
Mukpotpyoouku. Kiierounbslii HEHTp.
CtpoeHue U JBUKEHUE KIYTUKOB

U pecHHUYeK. MUKpOTPyOOUKH
UTOIUIa3Mbl. LleHTpHrob.

PackpriBaTh conmepikanrne TEepMUHOB

U TIOHATHH: pudocoma, ToJIrcoMa,
MUKPOTPYOOUKH, TYOYIIMH, KIICTOYHBINA
1eHTp (IIEHTPOCcoMa), IICHTPHOJIH,
nentpocdepa, KryTuku, peCHUUYKH,
0Oa3ajbHOE TENbIIE.
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JleMoHCcTpanuu

Tabauywl u cxemwvlr: «CTpoeHue
KUBOTHOU KJIETKN», «CTpoeHHe
PACTUTENBHON KIIETKH

XapakTepu3oBaTh HEMEMOpPaHHbIE
OpraHOUIbI KIETKU, UX CTPOCHUE

1 pyHKITUN

5.5 | Crpoenue u GpyHKIINH SAnpo. Obonouka siapa, XpOMaTHH, PackpsiBaTh comep:kaHle TEPMUHOB
aapa KapHoIUIa3Ma, sAPBIIIKA, UX CTPOCHUE | U MOHATHUH: SApO, siaepHas 000JI0uKa,
U GyHKUMH. S nepHbIi OETKOBBIN SICPHBIE TIOPBI, HYKJIEOIUIa3Ma
maTpukc. [IpocTpancTBeHHOE (xapuoma3ma), TeHOM, XpOMaTHH,
pacronokKeHne XpoMocoM AYXpOMAaTHH, FETEPOXPOMATHH,
B UHTEP(HA3HOM sIIIpe. AJIPBIIIKO, XPOMOCOMBI, IIEHTPOMEPA,
benku XxpomaTrvHa — TUCTOHBI. KUHETOXOp, KIETOUHbIE BKIIOUEHUS.
Krnetounsie BKIIOYCHHS. XapakTepr3oBaTh KIECTOYHOE SAPO KaK
JleMoOHCTpanuu HEHTP yIpaBICHUS
Tabauywvl u cxemwl: «SAapo» KHU3HEACSITETLHOCTHIO KIIETKU;
TeHETUYECKUH ammapaT KJIETOK
AYKapHUOT, CTpOeHUE U HYHKITUN
XPOMOCOM.
OnuceIBaTh CTPYKTYPHI Spa U UX
B3aMMOCBSI3b C OPraHOMIaMHU
LUTOILIa3Mbl
5.6 | CpaBHuTeNnbHAs CpaBHUTENBbHAS XapaKTEPUCTHKA XapaKkTepu30BaTh TUIIBI KJIETOK
XapaKTEepPUCTUKA KJIETOK 3YKapuoT (pacTUTEIbHOH, AYKApHUOT: pacTUTEJIbHAs, )KUBOTHAs,

KJICTOK 9YKapuoT

KUBOTHOMU, TPUOHOIN).
JdemoHcTpanumn

Tabauywl u cxemwvr: «CTpoeHue
DYKapUOTUYECKON KIIETKNY,
«CTpoeHue KUBOTHON KIIETKNY,

rpulHasi.

CpaBHUBATh MEX]1y COOOM CTpOCHHE
U )KM3HEIEATEIbHOCTh
AYKapUOTUYECKUX KIIETOK U POJIb
MPOKApUOT B OMOLIEHO3aX
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«CTpoeHHE PaCTUTEIBHON KIETKH.
Oo0OopynoBanme: CBETOBOI MUKPOCKOIT;
MUKPOIIpENapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaboparopHuasi padora

«M3yueHue CTpoeHHUsI KJIIETOK
Pa3IMYHBIX OPraHU3MOBY

Hrtoro yacoB no Teme 8
6 | Tema «O0MeH BeliecTB U NMpeBpallleHUe YHEPTUHU B KJIETKe»
6.1 | OOmeH BemecTB — 3 AccUMWIALMS U TUCCUMMIISLIHS — PackpbIBaTh cosepxaHue TEPMHUHOB

METa00IU3M

JIBE€ CTOPOHBI META0OIM3MA.

Tunbl oOMeHa BelecTB: aBTOTPOHBIIM
U TeTepoTpodHBIi. YyacTue Kucaopoaa
B OOMEHHBIX MpoIleccax.
DHepreTuueckoe o0ecreuyeHne KIeTKu:
npeBpaiienrie AT® B 0OMEHHBIX
npoueccax. GepMeHTaTUBHBIN
XapakTep peakyi KIETOYHOTO
meTaboauzMa. GepMeHThI, UX
CTPOECHUE, CBOMCTBA U MEXAHU3M
neiictBust. Kodepmentsl. Otnunums
(hEepMEHTOB OT HEOPTAHHMYECKUX
KaTaJIn3aTOPOB. beIKn-aKTUBaTOPHI

1 OCJIKU-UHTUOUTOPHI.

3aBUCUMOCTb CKOPOCTH
(hepMEHTAaTUBHBIX PEaKIIUN

OT pa3aUYHBIX (PaKTOPOB.

Y MOHATHIT: 0OOMEH BEIIECTB
(MeTaboJI3M), aCCUMIIISIIUS
(ana®onm3M), WK MIIACTUYECKUN
0OMeEH, TucCuMUIISINA (KaTabomusm),
WJIM DHEPreTHYECKU OOMEH,
aBTOTPOQBI, reTepOTPOPHI, aHAIPOOHI,
a’po0bl, (hepMEHTHI, AKTUBHBIN LIEHTP,
cyOcTpaTHas cenu@uIHOCTb,
KO(DEpMEHTBI, OEIKU-aKTHBATOPHI

U OENKU-UHTUOUTOPBI.

[lepeuncnsate 0COOEHHOCTH
MJTACTUYECKOTO U IHEPreTUYECKOTO
oOMeHa B KJIETKE, YCTaHABINBAThH
B3aMMOCBSI3b MEXK]TY IJTACTUYECKUM

Y DHEPreTUYECKUM OOMEHOM.
Paznuuate TUTIBI OOMEHa BEIECTB:
aBTOTPOGHBIN U reTepOTPOPHBII.
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JleMoHCcTpanuu

Tabauywl u cxemwvi: «DOTOCUHTESY,
«IHEPreTUICCKUN OOMEHY,
«buocuntes 6enka», «CtpoeHue
depmenTa», «XeMOCUHTE3Y.
O0opynoBanme: CBETOBOW MUKPOCKOIT;
000py/0BaHKE JIJISl TPUTOTOBIICHHUS
IIOCTOSIHHBIX U BPEMEHHBIX
MHUKpPOIPEnapaToB.

JlabopaTopHas padora

«3yueHune kaTanuTHYeCKOn
aKTUBHOCTHU (DepMEHTOB (Ha MpUMepe
amMuJIa3bl WK KaTajasbl).
JlaGopaTopHas padora

«3yuenune hepMEeHTaTUBHOTO
pacierieHus epokcuaa Boaopoaa

B PACTUTEIBHBIX U dKUBOTHBIX KIJIETKAX)

IToka3bIBaTh poJb KUCIOPOIA

B OOMEHHBIX TTPOIECCaX.
CxemaTudecku u300pakaTh CTPOCHHE
dbepmenTa.

Otnnuath pepMeHTHI

OT HEOPraHMYECKUX KaTaJu3aTopOB

U OTIPEACIISATh UX POJb

B (DYHKIIMOHUPOBAHUU >KUBBIX CUCTEM, B
MIPOMBIILJIEHHOCTH, B MEAUIIMHE,

B MOBCEJHEBHOM JKM3HU YEJIOBEKA.
CTaBuUTh SKCIEPUMEHT IO BBISIBICHUIO
KaTAIUTUYECKON aKTUBHOCTH
MEePOKCH1a3bl, aMUJIA3bl, OOBICHSTh
MOJIyYEHHBIE PE3YIIbTAThI

6.2

ABTOTpO(DHBIN THTT
oOMeEHa BEIIECTB.
dotocuntes

[IepBUYHBIN CHHTE3 OPraHUYECKUX
BELIECTB B KIIETKE.

DOTOCUHTES.

Ponp xsoporutactoB B mporuecce
¢dotocunTesza. CBeToBas

Y TeMHOBas (hasbl.
[IpoaykTUBHOCTH (DOTOCHHTESA.
BnusHue paznuuHbIX GaKTOpoB

Ha CKOPOCTh (POTOCHHTE3A.
3HadeHne POTOCHHTE3A.

PackpeiBaTh conepxaHue TEPMUHOB

U TIOHATUM: (OTOCHHTE3, (Pa3bl
(dhoTocuHTE3a (CBETOBAsI, TEMHOBAs),
dhotonu3s, hochoprpoBaHue, UK
Kanbeuna, HAJI®d+ (mepeHocuuk
BOZIOpOAA).

XapakTepu3oBaTh ITACTUYECKUN 0OMEH
Kak 3Tan o01ero oOMeHa BEIISCTB;
coObITHS (OTOCHUHTE3A (PEaKIIu
CBETOBOM U TEMHOBOH ¢a3); poib
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JleMoHCcTpanuu

Ilopmpemuwi: [1. Ilpuctin,

K. A. Tumupszes.

Tabauywvt u cxemol: «OOTOCHHTE3Y

XJIOPOIIACTOB B MPOIECCE
dhoTocuHTE3A.

BbISBASATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEX/1y MOTJIOIIEHUEM COJTHEUHON
SHEPTUH XJIOPODUIIOM B CHHTE30M
Monekyn ATO.

CpaBHMBaTh UCXOJIHbIE BEIIECTBA,
KOHEUHBbIE MPOJYKTHI U YCIOBHUS
IIPOTEKAHUsI PEaKLUH CBETOBOU

¥ TEMHOBOM (a3 poTocuHTE3A.

Y cTaHaBnmuMBaTh B3aMMOCBSI3b MEXKIY
(OTOCHHTE30M U JABIXaHUEM; CBETOBOU
Y TEMHOBOH peakuusiMu (pOTOCHHTE3A.
OnenuBarh 3HaueHUE (POTOCHHTE3A

IUTS )KM3HHU Ha 3eMIie

6.3

ABTOTpO(HBIN THTI
0oOMEHa BEIECTB.
XEeMOCHHTE3

XEMOCHUHTES.

Paznoobpasue oprann3zmMoB-
XEMOCUHTETUKOB:
HUTpUUITUPYIOIIUE OaKTEPHUH,
Kee300aKTeprn, cepoOaKkTepuu,
BOJIOPOJIHBIE OaKTepuu. 3HAYECHUE
XEMOCHHTE3a.

JleMmoHcTpanum

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

Tabauywvt u cxemol: «OOTOCUHTE3Y,
«XEeMOCHHTE3»

PackpbiBaTh conepxaHue TEPMUHOB
Y TIOHSTUN: XEMOCUHTE3.
OOBACHUTH CYIIHOCTh XEMOCHHTE34,
packpbIBaTh €ro 3HaUeHHUE B Ouocdepe.
[IpuBOIUTH IPUMEPHI
XEMOCHUHTE3UPYIOIIUX OaKTepHid
(auTpUdUIMpYIONIHEe OAKTEpUH,
&Kene300aKTepuu, cepo0aKkTepuu,
BOJIOPOJIHBIE OAKTEPUN)

U XapaKTepu30BaTh UX
KHU3HEACATCITHHOCTb.

CocTaBnsiTh ypaBHEHHS PeaKIIUi
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JlaboparopHasi pabora
«CpaBHeHue mporeccoB (OTOCUHTE3a
U XEMOCHHTE3a»

XEMOCHHTE3a.
CpaBHUBAaTh XEMOCHHTE3
¢ (hOTOCHHTE30M

6.4

DHepreTuyecKui
0oOMEH —
JIACCUMUJISIINS

AHaspoOHBIe OpraHnu3mMbl. Buss
opoxxenus. [IpogykTsl OposKeHHS U X
WCIIOJIb30BaHUE YETOBEKOM.
AHa3poOHBIE MUKPOOPTaHU3MBI KaK
00BEKThI OMOTEXHOJIOTUHU U
BO30yIUTEIN OOJIE3HEH.

ABpoOHBIE OpraHu3Mbl. DTarbl
AHEPreTUYECKOro 0OMeHa.
ITonroroBuTenpHBIN dTaMN. | THKOIN3 —
OECKUCIIOPOJIHOE pacIIeIICHUE
TJTFOKO3BI.

buonoruueckoe okuciaeHue, Uin
KJIETOYHOE JibIXaHue. Poib
MUTOXOHJIPU B ITpoLeccax
OMOJIOTUYECKOTO OKUCIICHUSI.
[uknueckre peakiuu.
OxkucnutenbHoe GochopriMpoBaHUE.
[TpeumytiecTBa a3poOHOTO MyTH
oOMeHa BeIEeCTB Mepei aHa3POOHBIM.
D¢ (hHeKTUBHOCTD FHEPreTUYECKOTO
oOMeHa.

JleMmoHcTpanum

Ilopmpemuwi: B. A. DHrensrapar,

I1. Mutuemn.

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSTHUI: ITAMbl YHEPTETUIECKOTO
o0MeHa — MOATOTOBUTENILHBIHN,
OECKHUCIOPOIHBIN (aHAPOOHBII),
KHUCJIOPOJIHBIN (a9POOHBIN); TIIMKOIU3,
OpokeHne, OMOJIOrHYECKOe OKUCIICHHE
(meixanue), uka Kpebcea,
OKHCIUTENbHOE PochopuimpoBaHue,
MIPOTOHHBINA T'PAIUCHT, TPOTOHHAS
AT®-cuHra3za.

[lepeuyucnsate 0COOEHHOCTH
OYHEPreTUIECKOTO OOMEHA B KIIETKE.
OmnuckIBaTh ATarbl SHEPTETUYECKOTO
oOMeHa (TI0ITOTOBUTEILHBIH,
OECKHUCIIOPOIHBIN, KHCTOPOIHBIN)

Y CPAaBHUBATh UX MEXIY COOOH.
XapakTepu30BaTh PEAKIINH TJINKOJIN3a,
OpoJKeHUsI, KJICTOYHOTO JIBIXaHUSI.

Y cTaHaBIUBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIU30M, KIIETOUHBIM JbIXaHHUEM
Y CUHTE30M MOoJeKkyn ATO.
CocTaBnsaTh ypaBHCHHUS OCHOBHBIX
ATANoOB HEPreTHUECKOro 0OMeHa

B KJICTKE.
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Tabruywvl u cxemvl: «IHEPreTUUECKUN
oOMen».

JlaGopaTopHas padora

«CpaBHEHHE IPOIIECCOB OPOXKEHUS U
JIBIXaHUS

PaccunThIBaTh YHEPreTHIECKYIO
(D PEKTUBHOCTH TJIMKOJIN3A U
OMOJIOTHYECKOTO OKHMCIICHHS.
Ha3biBaTh MCXOMHBIC BEIICCTBA,
KOHCYHBIC MPOTYKTHI U YCIOBHS
MIPOTEKAHMS PEAKINI YHEPTETUICCKOTO
oOMeHa.

CpaBHUBATh YHEPTCTHUCCKYIO

3¢ (HEeKTUBHOCTH OECKUCIOPOTHOTO
1 KHCIIOPOTHOT'O ITAIOB KOHEYHBIC
MIPOJYKTHI U YCIIOBUSI TIPOTCKAHMUSI
peaKInii SHEPreTUIeCKOro 0OMeHa
DHEPIreTUIECKOro 0OMeHa

HToro yacoB no teme 9
7 | Tema «HacaencrBeHHass HH(pOpMALIUA U PeaIU3ALMSA €€ B KJIETKe»
7.1 | Peakunu maTpuaHOro 2 Peakuun maTpuyHOro cuHTesa. PackpeiBars copepxaHue TEPMUHOB

CHHTEC3a

[TpyHIUTT KOMITJIEMEHTAPHOCTH

B PEAKIUSAX MAaTPUYHOTO CUHTE3A.
Peanuzaiusa HacneqcTBEHHON
uH(popMmaruu. ['eneTnueckuii Kox, ero
ceomcTBa. Tpanckpunuus —
marpuunbii cuaTe3 PHK. [puaiume:
TPAHCKPUIIMHU: KOMILUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIIBHOCTD,
ACUMMETPUYHOCTb.

JdemoHcTpanumn

Ilopmpem: H. K. Konb1os.

U MOHSATUM: I'€H, TCHETUYCCKUM KO/,
KOJIOH (TPHILIET), CTOI-KOJOHBI,
MaTrpulla, MAaTPUYHBIA CHUHTES,
tpanckpunuus, PHK-nonumepasa,
IIPOMOTOP, CIUIAMCUHT, HHTPOH, JK30H.
XapakTepu30BaTh PEAKLIUA MATPUIHOTO
CUHTE3a, CBOMCTBA FT€HETUYECKOr O KOJIa.
OnuceIBaTh 3Tanbl TPAHCKPUIILIUU

Y TPaHCIISILMN; YCTaHABIMBATh
B3aMMOCBS3b MATPUYHBIX PEAKLIAN

B KJIETKE; CXEMaTHUECKU U300paxaThb
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Tabauywvl u cxemol: «bruocuaTe3
Oenkay, «l 'eHeTHUeCKU KOom»

MaTpUYHbIE PEAKIUN TPAHCKPUIILIUU

Y TPAHCIALIUN.

Pemars Ouosiornyeckue 3amgaun

Ha OIPEJEIICHNE MTOCIEI0BATEIBHOCTH
HykseoruaoB JIHK n MPHK, npumenss
3HAHMS O PEAKIHUAX MATPUUHOIO
CUHTE3a, TCHETUYECKOM KOJIE,
IPUHLIUIE KOMIUIEMEHTAPHOCTH

7.2 | Cunre3 Oenka TpaHcsiius 1 ee dTanbl. YyacTue PackpsiBaTh copepikaHue TEPMUHOB
tpancrioptaeix PHK B 6nocunTese Y TIOHSITUM: TPAHCIIALMS, aHTUKOJIOH,
Oenka. YcioBus OMocUHTE3a OelKa. TPHK, amunoanun-tPHK -cunTerasza
KonupoBanve aMmuHOKUCIOT. Poiib (komaza), monmpubocoma (Tmomcoma).
prubocoM B OMOCHHTE3E OeTKa. XapakTepu3oBaTh CBOMCTBA
JleMmoHCcTpanum T€HETHYECKOr0 KOJa.
Tabruywvl u cxemwvl: «buocunres OnuceIBaTh 3Tanbl TPAHCIALNT
oenkay, «['eHeTnueckuii Kom» 1 CXEMaTUYECKH N300pakaTh
MaTpPUYHBIC PEaKIIuy TPAHCIISIIIUHN.
Pemars Omosiornyeckue 3amaun
Ha onpeneneHrue antTukoaoHoB TPHK,
MOCJIE/IOBATEIbHOCTH aMHUHOKHUCIIOT
B MOJICKYJIe Oelika, TPUMEHSISI 3HaHUS
0 peaKkIusIX MaTPUIHOTO CHHTE3a,
TEHETUYECKOM KOJ€, IPUHITUIIC
KOMIUIEMEHTAPHOCTH
7.3 | MexaHu3MBbl Opranuzaiiys rTeHoMa y pOKapuoT PackpbiBaTh coaepkaHue TEPMUHOB

IKCIPECCHU TCHOB

Y 3yKapuoT. Perynsauus akTHBHOCTH

T€HOB y IIPOKAapHOT. I unoresa onepoHa

Y TIOHSTHUIA: OnepaTop, OMEPOH,
CTPYKTYPHBIE T€HBI, IPOMOTOD,
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(®. XKako0, XK. Mano).
Perymsiiius 0OMEHHBIX TTPOLIECCOB
B KjeTke. KiieTouHbIl roMmeocTas.
JdemoHcTpanumn

Tabauywvl u cxemot: «bUOCHHTE3
Oenkay, «I'eHeTHUeCcKU Kom»

pernpeccop.

OnuceiBaTh CTPYKTYpPY T€HOMA
MIPOKAPUOT; XapaKTepru30BaTh padoTy
WHIYyIHUOETHHOTO U PEPECCUOEIbHOTO
OIlepoHa.

Beigenars crpykTypHYHO

U PEryJATOPHBIE YACTU M€HA DYKapHOT.
CpaBHMBATh MPOLECCHI IKCIPECCUN
TE€HOB Y IPOKAPUOT U DYKAPUOT.
XapakTepu3oBaTh TMIIOTE3Y ONEPOHA
(d. XKaxo0, XK. Mano).

OnuceiBaTh MEXaHU3M MOAACPKAHUSA
KJIETOYHOI'0 TOMeocTasa

7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmarmonnas
ouonorus

Bupychl — HeksieTouHbIe POPMBI KUZHU
1 obsiuratHeie apa3utbl. CTpoeHue
MIPOCTHIX U CIOKHBIX BUPYCOB,
PETPOBUPYCOB, OakTepruodaros.
BupycHbie 3a00neBaHus yenoBeKa,
KUBOTHBIX, pacteHuid. CITA/I,
COVID-19, conmanpHbIe

U MEJIUITMHCKHUE TPOOJIEMBI.
JdeMoHCcTpanuun

llopmpem: ]1. 1. BaHOBCKUM.
Tabauywvt u cxemol.: «I €HETUUECKUMN
Ko1», «Bupycei», «bakrepuodarm.
IIpakTuyeckas padora
«Co3nanue MoJIeNIi BUpyCay

PackpeiBaTh conmepxkaHue TEPMHUHOB

Y TIOHSTHUH: BUPYC, BUPHOH,
CEep/IIeBUHA, KaTlCHI, 0OpaTHas
TPAHCKPHUIIHUS, PETPOBUPYCHI,
OakTepuodar, BUpyc UMMyHOAeHUTIATA
yenoBeka (BUY), mpupoiHO-ouaroBbie
uH}EKIHuH.

XapakTepru30oBaTh BUPYCHI,
pPEeTpOBHUPYCHI U OakTepuodaru Kak
BHYTPHUKJIETOYHBIX MTapa3uTOB
MIPOKAPUOT U DYKAPHUOT.

N3narath TAIIOTE3bI 3BOTIOIMOHHOTO
MIPOVCXOK/ICHUST BUPYCOB.

OnuceIBaTh MEXaHU3M B3aHMOJICHCTBHUS
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BHUpYCa U KJIETKU, MHPEKIIMOHHBIN
BUPYCHBIN IIPOLIECC.
XapakTepru30BaTh MEXaHU3MBI
BEPTUKAJIBHOW U TOPU3OHTAIILHOU
nepeayu BUPYCOB; 3a00JI€BaHUS
YKUBOTHBIX M PACTCHHH, BI3bIBAEMbBIC
BHUPYCaMHU.

Ha3swiBaTh BUpycHbIE 3a001€BaHuUsl,
BCTpPEYAIOIIHUECS Y YETIOBEKA: TPUIIII,
KJICIIIEBOM PHIICATNT, TEMAaTHUT,
COVID-19, CITNA.

Co0nroaTh nmpaBuiia MOBEACHUS

B OKpY>Karolle NpUpoaHON cpelie, Mep
PO UIAKTUKN PACTIPOCTPAHCHUS
BUPYCHBIX 3a00JICBaHUM (B TOM YHCIIC
BUY-undexnun)

Htoro yacoB 1mo teme 9
8 Tema «’KU3HEeHHBIH TUKJ KJIETKH»
8.1 | JKusHeHHBIN UK 1 KneTounslit HUK, €ro N€PUOIbI PackpeiBath coaepkaHue TEPMUHOB
KJIETKH u peryssinus. Matepdasza u MUTO3. Y TTOHATHUM: KJIETOYHBIA LIUKIJI,

Oco00EeHHOCTH TIPOIIECCOB,
MPOTEKAIOIINX B HHTEp(Dase.
[ToaroroBka KJIETKHU K JI€JICHUIO.
[IpecunTeTnueckuit
(MOCTMUTOTUYECKHUI ), CHHTETHUECKU I
Y IOCTCUHTETUYECKU I
(IpEeMUTOTUYECKHUIA) TIEPHOIBI

uHTepdasa.

[lepedncnsaTh epUOIBI KU3HECHHOTO
VK1 KJICTKH U XapaKTepH30BaTh
MPOTEKAIOIINE B HUX MTPOIIECCHI
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UHTEp(a3bl.

JdemoHcTpanumn

Tabauywvt u cxemol.: «KU3HSHHBIN ITHKIT
KJIETKN», «MuUTO3»

8.2

MarpuuHsbIil CUHTES
JIHK. XpomMocombl

Marpuunsbii cuares JJHK —
perkanust. [TpuHIUNBL peruKanum
JIHK: xoMIuieMeHTapHOCTb,
MOJIYKOHCEPBAaTUBHbBIA CHHTE3,
AHTUIIAPAJUIEIBHOCTh. MeXaHu3M
permukannu JIHK. XpomocoMel.
Crpoenue xpoMmocoM. Teromepsl

U TeJoMepaza. XpoOMOCOMHBIN Habop
KJIETKH — KapuoTul. JIunimon eI

Y TaIyIoOuIHBIA HAOOPBI XPOMOCOM.
I'omonornunsie XxpomocoMsbl. [TonoBbIe
XPOMOCOMBI.

JdemoHcTpanumn

Tabauywvt u cxemol.: «KU3HEHHBIN ITHKIT
KJIETKN», «CTpOEHHE XPOMOCOMY,
«Pemmukanus JTHK».

OO0opynoBanme: CBETOBOW MUKPOCKOIT;
MUKpoIpenaparsl: «MuTo3 B KJIETKax
KOPEIIIKa JTYKa».

JlaboparopHasi pabora

«M3yueHne XpoMOoCOM Ha TOTOBBIX
MUKpOTIpernapaTax»

PackpsiBaTh comep:kaHle TEPMUHOB

Y MIOHATHUUN: PEIIUKALUS
(penymniukaius), KOMILIEMEHTapPHOCTb,
AHTUIIAPAJUIENIBHOCTD,
JIHK-nonumepasa, Teromepa,
pPEIUIMKALIMOHHAS BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN HAOOP, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHU/IbI, IIEHTPOMEDA,
KapUOTHII, TAITIOUIHBIA U TUTITIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepHu30BaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTraHU3MOB.
[lepeyucasTe NPUHLIMUIBI PEILTUKAIIUN
JIHK u naBaTh um copepkaTeabHYIO
XapaKTEPUCTHUKY.

OnuceIBaTh MEXaHU3M PEILIUKALIUN
JIHK.

Cxemarndecku u300paxaTh CTPOCHUE
MeTada3zHOW XPOMOCOMBI.

Paznuuars XpoMOCOMBI

Ha MHUKpoMpenaparax

1 MUKpodoTorpadusx
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8.3 | JleneHue KIETKU —
MHTO3

Jlenenue kiaeTku — MmuTo3. Ctaauun
MHTO3a U TPOUCXOSIINE B HUX
npoueccsl. Tunsl MuTo3a. Kapnoknnes
U OUTOKKUHE3. bruosornyeckoe
3HaYCHUE MUTO3A.

JdemoHcTpanumn

Tabauyvt u cxemwvi: «KU3HEHHBIN TTUKIT
KJIETKN», «CTPOCHUE XPOMOCOM,
«Pemmukanus JITHK», «Mwuto3sy.
Oo6opynoBaHme: CBETOBOW MUKPOCKOITL;
MUKpoIpenaparbl: «MHUT03 B KIeTKax
KOpEIIKa JTyKay.

JlaGopaTopHas padora
«Habmogenne MuTO3a B KJIETKax
KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX
MHUKpOIpenapaTax)»

PackpeIBaTh conmepaHue TEPMHUHOB

Y TIOHATHUI: MUTO3, podaza, Metadasa,
anadaza, Tenodaza, KapuOKUHE3,
IIUTOKWHE3, BEPETEHO JICTICHUS,
MetadaszHas racTuHka, 0opo3nia
TICJICHUS.

[lepeuncnsaTe mocie10BaTeIbHOCTh
CTaINii MUTO3a U ONTUCHIBATH
IPOUCXOJISAIIME HA HUX MPOIIECCHI.
CpaBHUBaTh OCOOCHHOCTH TTPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U dKUBOTHBIX
KJIETKaX.

OOBICHATH OMOJIOTUYECKHUI CMBICTT
MHUTO3a.

Paznnuars craguu MuTO3a

Ha MUKpoOIpernapaTax

1 MUKpodoTorpadusx

8.4 | Perymauus
’KM3HEHHOTO ITUKJIa
KJIETOK

Perynsinus MUTOTHYECKOTO LUK
kieTku. [IporpamMmmupyemas KiaeTouHas
rubesb — anomnTo3.

Knerounoe si1po, XpoMOCOMBI,

(G yHKIIMOHATbHASI TEHOMHUKA.
JdeMoHCcTpanuun

Tabauywvt u cxemol: «KU3HEHHBIN UK
KJIETKW», «CTpOCHUE XPOMOCOMY,
«Permmukanus JIHK», «Muto3»

PackpsiBaTh comepikaHue TEPMUHOB
Y TIOHSITH: alloINTo3, Mpoaudeparms,
g epeHnpoBKa.
XapakTepu30BaTh PETYIISAIUIO
MHTOTHYECKOTI'O ITUKJIA KIETKH.
OOBACHATH OMOJIOTHYECKUI CMBICI
3anpoOrpaMMHUPOBAHHOM KJIETOYHOU
ru0ean — arnomnTo3a.

Y cTanaBIMBaTh B3aUMOCBSI3b MEXKTY
TOMEOCTa30M KJICTOK U MX T'MOCIBIO

Hroro uacoB 1o reme
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Tema «CTPOEHHUE U ®YHKIUU OPT'AHU3MOB)»

9.1

OprasusMm Kak eIuHOe
1enoe

1

buonoruueckoe paznoodpaszue
opranu3MoB. OJTHOKJIETOYHEIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE
OpraHU3MBI.

Oco0eHHOCTH CTpOCHUS

Y KU3HEAEATETLHOCTH OJHOKIETOUYHBIX
opraHu3moB. bakTepuu, apxeu,
OJTHOKJIETOYHBIE TPUOBI,
OJIHOKJIETOYHBIE BOAOPOCIH, APYTUE
npotucThl. KoloHManbHbIE OpraHU3MBbl.
B3anMocCBs3b 4acTeld MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak eJJuHOe 1IeJI0€.
I'omeocras.

JdemoHcTpanumn

Tabauywvl u cxemvi: «OMHOKIETOUHBIE
BOZOpOCTN», « MHOTOKJIETOUHBIE
BOAOpOCHN», «bakTtepun»,
«IIpocreiimmey, «Oprassl IBETKOBBIX
pactenuin», «CucTeMbl OPraHoB
MIO3BOHOYHBIX JKUBOTHBIX»,
«BHyTpeHHEee CTpPOEHUE HACEKOMBIX).
OOopynoBanme: CBETOBOMU
MUKPOCKOI; MUKPOIIpEIapaThl
OJTHOKJICTOYHBIX OPTaHU3MOB; KUBbBIC
AK3EMILIIPbl KOMHATHBIX PACTECHUM;

PackpsiBaTh copep:kaHle TEPMUHOB

Y TIOHSTUI: OpraHu3M, OpraH,
OpraHeJsuibl, CHCTEMa OpraHoOB, anmnapar,
(GyHKIIMOHATBHAS CUCTEMA, TOMEOCTa3.
IlepeuncnsaTe CTpyKTypHO-

(G yHKIIMOHATbHbBIE YaCTH
OJTHOKJIETOYHBIX, KOJIOHUATIbHBIX,
MHOTOKJIETOYHBIX 1 MHOT'OTKaHEBBIX
OpPraHU3MOB.

XapakTepu30BaTh 0COOEHHOCTH
CTPOCHUSI U KUZHEACATEILHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHMAJIbHBIX, MHOTOKJIETOUHBIX

Y MHOTOTKAQHEBBIX OPTraHU3MOB.
CpaBHUBaTh MEXY COOOM
OJIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHbIE U MHOTOTKAHEBBIE
OpraHu3Mbl
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repOapuu pacTEHUM pa3HbIX
OTJIEJIOB; BIAYKHBIE TIPEenapaThl
KUBOTHBIX

9.2 | Tkanu pacteHuit Tkanu pacteHuil. Turbl pacTUTENBHBIX | PackpbiBaTh copepKaHue TEPMUHOB
TKaHel: oOpa3oBaresibHasi, IOKPOBHASI, | U TIOHATUMN: TKaHb, SMUEPMHUC, TPOOKa,
IIPOBOJIAILAs], OCHOBHAA, KOpKa, 1y0, IpeBeCHHa, JPEBECUHHBIC
Mexannuyeckas. OcoOeHHOCTH BOJIOKHA, JIyOSIHBIE BOJIOKHA, COCY/IbI,
CTpoeHUs!, QYHKUIUIA U PACTIONIOKEHUSI | KAMEHUCTBIE KIIETKU.
TKaHEW B OpraHax pacTECHUI. XapakTepHu30BaTh TUIbI PACTUTEIbHBIX
JleMoHCcTpanum TKaHeil: oOpa3zoBaTesbHasi, TOKPOBHAs,
Tabnuywl u cxemvl: «TkaHu pacTeHU», | MPOBOJSAIIAS, OCHOBHAS, MEXaHUYECKAs;
«OpraHbl IBETKOBBIX PACTECHUIN», MEPEUUCTATH OCOOEHHOCTH UX CTPOCHUS
«Kopuesbie cucreMsD, «CTpoeHUE Y BBINIOJIHSAEMbIE (DYHKIIMH
cTedis», «CTpoeHue JIMCTOBON
IJTACTUHKN.
OO0opynoBaHme: )KUBBIE HK3EMILISPBI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOI; MUKPOIIPENAapaThl TKAaHEH.
JlaboparopHuasi padora
«M3ydyeHne TKaHEeN pacTEHUIN»

9.3 | TkaHu )KMBOTHBIX TKaHM )KMBOTHBIX U YEJIOBEKA. PackpeiBaTh conep:kaHue TEPMUHOB

1 9CJIOBCKaA

Tumel )KUBOTHBIX TKAHEH:
SNUTEINAJIbHAS, COCAUHUTEIIbHAS,
MBblIIedHas, HepBHas. OCOOCHHOCTH
cTpoeHust, GYHKIIMN U PacoIOKEHUS
TKaHE B OpraHax >KMBOTHBIX

U YeJIOBEKa.

Y TIOHSATUM: STIUTEIINH, CEKPET,
MBIIIEYHBIE BOJIOKHA, HEMPOH,
HEUPOIJIHSL.

XapakTepru3oBaTh TKAHU JKUBOTHBIX

1 YeJIOBEKA: dIUTeIuaIbHasl,
COEIMHUTENbHAS, MBIIIICYHAs], HEPBHAS;
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JleMoHCcTpanuu

Tabauywvt u cxemol: «Txkann
KUBOTHBIX», «CKEJeT YelnoBeKay,
«IInmeBapurenpHas CUCTEMA,
«KpoBeHocHas cucremay,
«/lpixarenpHasa cucreMay, «HepBHast
cucremay, «Koxa», «Mslmeynas
CUCTEMAY.

Oo6opynoBaHme: CBETOBOW MUKPOCKOITL;
MHKPOIIPENApaThl TKAHEH.
JlabopaTopHas padora

«/3yueHune TKkaHeN KUBOTHBIX)

MePCUHNCIIATD OCOOECHHOCTH UX CTPOCHUA
U BBITTOJIHACMBIC (1)YHKHI/II/I

9.4

Opranel. Cucremsl
OpPraHoB

Opransl. BereratuBHbie

Y TEHEPATUBHBIC OPraHbl PACTCHUM.
OpraHbl ¥ CHCTEMBI OPTaHOB
YKUBOTHBIX U 4esioBeKa. OyHKIIUU
OpPraHoOB U CUCTEM OPraHOB.
JdemoHcTpanumn

Tabauyvt u cxemvi: «Opranbl
IIBETKOBBIX pacTeHuit», «KopHesbie
cucteMbl», «CTpoeHHE CTEOIISI,
«CTpoeHMEe TMCTOBOU IMIIACTUHKW,
«Ckener yeaoBeKay,
«IIumeBapuTenpHas CUCTEMAY,
«KpoBeHocHas cucremay,
«JlpIxaTenpHas cucTemMay,
«BeiaenurenbHas cucreMay, «HepBHast

PackpeiBaTh conepkaHue TEPMUHOB

Y TIOHATHI: OpraH, KOPeHb, MOOeET,
LBETOK, TUIOJ, CEMS, IOJIOBBIE JKEJIE3BL,
IIOJIOBBIE MPOTOKH, KONYJIATUBHbBIE
OpraHsbl, CHCTEMbI OPT'aHOB.
XapakTepu30BaTh BEreTaTUBHbBIC

Y TEHEPAaTUBHBIE OPTraHbl PACTECHUI,
COMATHYECKUE U PETyJISTOPHBIE OPTaHbl
’KUBOTHBIX; IEPEUUCIIATE OCOOEHHOCTH
UX CTPOEHHUSI U BBIIOJIHSEMbIE () YHKIUH.
VY craHaBnMBaTh B3aNMOCBSI3H MEXAY
CTPOEHUEM OPraHOB M MX (QYHKLIHSIMHU.
Pasnuuars BUIIBI TKaHEMN, OPraHbl

Y CHCTEMBI OPTaHOB, B TOM YHCIIE
YeJI0BEKa, Ha MUKpPOIIpenaparax,
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CUCTEMAay, « JHIOKPUHHAS CUCTEMA.
OO0opynoBaHme: )KUBBIE YK3EMILISPBI
KOMHATHBIX PacTeHH; Tepbapuu
pacTeHHI pa3HBIX OTJEIOB; CKEIEThI
MTO3BOHOYHBIX; KOJIJICKITHH
OCCIMO3BOHOYHBIX KUBOTHBIX; BJIAYKHBIC
IperapaThl )KUBOTHBIX, CKEJIET
YeJioBeKa.

JladopaTopHas padora «/3yuenue
OpPTraHOB IIBETKOBOTO PACTCHHUSI

BJIQKHBIX TIperiapaTax, repoapusx
1 MukpodoTorpadusix, Tadbaunax,
MOJICIISIX ¥ MYJISIKaX

9.5

Omnopa temna
OpraHU3MOB

Omnopa tena oprann3zmMoB. Kapkac
pactennii. CKeNneThl OJJHOKJIETOUHBIX
Y MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHblil 1 BHYTPEHHUH CKEJIET.
CrpoeHnue 1 TUINBI COEAUHEHHS KOCTEN.
JdemoHcTpanumn

Tabauywt u cxemwvr: «CTpoeHue
cte0s1», «CTpoeHHe JUCTOBOM
IJIACTUHKNY, «CKENET YEIOBEKaY.
OOopynoBanme: CKEIEThI
MIO3BOHOYHBIX; BIAKHBIE ITPENAPaThI
KUBOTHBIX; CKEJIET YEIOBEKA;
PAKOBHHBI MOJIITIOCKOB; KOJUIEKIIUN
HACEKOMBIX, UTJIOKOKHUX

PackpsiBaTh conep:kaHle TEPMUHOB

Y TIOHSITUI: OMIOPHBIE CUCTEMBI,
000JIOUKH KJIETKH, GUOPUILIBI, KapKac,
HapY>KHbBINA CKEJET (XUTUHOBBIM
MOKPOB), TUAPOCTATUYECKUIN CKETIET,
BHYTPEHHH CKEJIET, KOCTH (JJIMHHBIE,
KOPOTKHE, IJIOCKUE), COEUHEHUS
KOCTEM, HEOJIBU>KHBIE (ILIBbI),
NOJIYIIOIBUKHBIE, TTOJABUKHBIE
(cycTaBsl), OTACNBI CKEJIeTa
MIO3BOHOYHBIX JKMBOTHBIX: YEpETl,
0CeBOM cKelleT (M03BOHOYHHUK, Tpy/IHAs
KJIETKA, XOp/1a), Mosica KOHEYHOCTEH,
cBOOOHBIE KOHEYHOCTH.

OnuceiBaTh HAPYKHBIM U BHYTPEHHHUI
CKEJIEThI ’KUBOTHBIX, CTPOEHUE U TUIIBI
COCIMHEHUS KOCTEM.
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Y craHaBiIMBaTh B3aUMOCBSI3U MEXKITY
CTPOECHUEM OMOPHBIX CUCTEM U UX
GyHKIUSIMU B OpraHu3Me.

CpaBHUMBATh CTPOEHUE OMOPHBIX CUCTEM
PaCTEHUM 1 JKUBOTHBIX

9.6

JIBr>xeHne
OpraHU3MOB

JIBr>KeHne opraHu3MoB. J[BrkeHue
OJTHOKJIETOYHBIX OPTaHU3MOB:
ameOouTHOE, JKTYTUKOBOE, PECHUYHOE.
JIBU>KEHNE MHOTOKJIETOYHBIX
pacTEeHU: TPONU3MbI U HACTHUU.
JIBU>KEHNE MHOTOKJIETOYHBIX
YKABOTHBIX M YEJIOBEKA: MBIILICUHAS
cucrtema. Pednexc. CkeneTHble MBIIIILIBI
1 ux pabora.

JemoHcTpanum

Tabauysl u cxemovl: «OAHOKIECTOUHbBIE
BoJopocany, «lIpocreimmue,
«CTtpoeHue MbIIb, «MbleuHas
CUCTEMA)

PackpeiBaTh conepxaHue TEPMUHOB
Y TIOHSTHUH: JBUKEHUE, IBUTATCIILHBIC
OpraHeJUIbl, JBUKEHUE TPOCTEHIIINX
(ameboungHOE, KTYTUKOBOE,
PECHUYHOE), IBM)KCHHE pACTCHUN
(Tponu3MBbl, HACTUH ), MBIIIICUHBIC
CHUCTEMBI (COKPATHTEIIbHBIC
BOJIOKOHIIA, KOKHO-MYCKYJIbHBIN
MEIIOK, CKeJIETHasi MyCKyJaTypa),
CKeJICTHAs MBIIIIIA (MBIIIICYHOE
BOJIOKHO, MUO(GUOPHILIA), BBICIIHE
JIBUTATENIbHBIE TIEHTPbI, pad0Ta MBIIIII]
(nBuratenbHasi, coMaTU4YECcKas),
MBIIIEYHOE YTOMJICHHUE.
XapakTepu30BaTh BUJIbI ABHKCHUS
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpPraHU3MOB.

OnuchIBaTh CKEJIECTHBIC MBITIIIBI U UX
pabory.

Y cranaBiMBaTh B3aUMOCBSI3b

MEXIy CTPOSHHUEM OMOPHBIX CHCTEM
U JIBUKEHUSIMH OpPraHU3MOB
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9.7 | Ilutanue opraHu3mMoB [Intanne oprannsmos. [lornonienue PackpeiBaTh conepkaHue TEPMUHOB
BOJIbI, YIJIEKUCJIIOTO ra3a Y NOHATHUI: IMTaHKE, IUILIEBAPEHUE,
Y MUHEPAIbHBIX BEIIECTB PACTEHUSIMH. | NUIIEBAPUTEIbHBIE BAKYOJIN, KUIIEUHAS
IIuTanue KUBOTHBIX. MOJIOCTh, TUIIIEBAPUTEIIbHAS TPYOKa,
BHyTpUNoa0ocTHOE U BHYTPHUKIIETOYHOE | NUILIEBAPUTEIbHBINA TPAKT,
nuiieBapenue. [lutanne mo3BOHOYHBIX | MUILIEBAPUTEILHBIE KETIE3BI,
KUBOTHBIX. OTHEIBI [UIIEBAPUTEIIbHBIE COKH.
NUIIEBAPUTEIBLHOT O TPAKTA. XapakTepu30BaTh MUTAHUE KUBOTHBIX;
[InmeBapuTeNnbHBIE JKENE3BI. BHYTPHUIIOJIOCTHOE U BHYTPHUKJIETOYHOE
[InmeBapuTenbHas cuCTEMa YEJIOBEKa. | IUILEBAPEHHUE.
JdemoHcTpanumn Paznmuate Ha M300pakeHUsX (cXxemax,
Tabauyvl u cxemvl: TabNMIaX, MyJISKaxX) OTAEIIbI
«Kunie4yHoIonocTHeie», MULIEBAPUTEILHOTO TPAKTA
«IInmeBapurensHas cuctemay, «CxeMa | M MUIIEBAPUTEIBHYIO CUCTEMY
IIATAHUS PACTEHUW». YeJIOBEKA.
OO0opynoBaHme: )XUBbIE DK3EMIULIPEI | Y CTaHABJIMBAaTh B3AMMOCBSI3U MEXIY
KOMHATHBIX PaCTeHM; 000pyAOBaHUE | CTPOCHUEM OPraHOB MUILEBAPEHUS
IUISL AEMOHCTPALIMU TTOYBEHHOTO
Y BO3AYLIHOIO MUTaHUs PACTCHMUIA,
paclIeruieHns Kpaxmaia 1 OeKoB
o1 ielicTBUeM (PEpMEHTOB

9.8 | JIpIxaHHWe OPraHu3MOB JlpIxaHue opranu3MoB. J[pIxaHue PackpeIBaTh conepxkaHue TEPMUHOB

pacTeHui. /[pIxaHve >KMBOTHBIX.
Huddyzus ra3zoB yepe3 NOBEPXHOCTb
kieTku. KoxkHoe npIxaHue.
JlpIxatenbHast TOBEpXHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHue. JpIxanue

Y TIOHATHUH: AbIXaHue, 1Tupy3us,
KOXHOE JIbIXaHWE, OpraHbl JbIXaHHUS,
JbIXaTeJIbHbIC ABUKEHUS, AbIXaTeIbHBIN
LEHTP, JIErOYHbIE 00bEMBI, KUZHEHHAS
€MKOCTb JIETKHX.
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MMO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHUS
JISTKUX TTO3BOHOYHBIX )KHBOTHBIX.
JlpIxaTenpHasi CUCTEMA YeIoBeKa.
MexaHu3M BEHTHISAIIAH JISTKAX Y TITHI]
Y MJICKOTTUTAIONUX. Perymsmmst
nbIxanus. JlpIxaTeabHble 00bEMBI.
JdeMoHCcTpanuu

Tabauysl u cxemsi: «JlpIxareabHas
CUCTEMAY.

Oo6opynoBanme: o00py10BaHUE

JUTSL AEMOHCTPALIMU OTBITOB

110 U3MEPEHUIO KU3HEHHON €MKOCTH
JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JIBIKEHUM

XapakTepu3oBaTh JIbIXaHUE PACTEHU;
JbIXaHHE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOIOIMOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKUX
MMO3BOHOYHBIX )KUBOTHBIX.

Paznuuate Ha n300pakeHusX (cxemax,
Ta0IUIAX, MYJISDKAX) AbIXaTeIbHYIO
CUCTEMY YeJIOBEKa.

OnuchiBaTh MEXaHU3M BEHTWIALIMU
JIETKUX Y OTUI U MJICKOTTUTAIOIUX.

VY cranaBnuBaTh B3aUMOCBSI3H MEKAY
CTPOCHUEM OPIr'aHOB JbIXaHUS U UX
(GYHKUIUSIMU B OpraHu3Me

9.9

Tpancnopr BewecTs
Yy OpraHu3MOB

TpaHcropT BEIIECTB Y OPraHU3MOB.
TpaHCroOpTHBIE CUCTEMBI PACTEHUM.
TpaHcnoOpT BEIIECTB Y )KUBOTHBIX.
KpoBeHocHas cucrema u €€ OpraHsl.
KpoBeHocHas cucreMa no3BOHOUHBIX
KUBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCY/IBI U KPOBb.
Kpyru kpoBooOpatieHus.
OBOIIIOIIMOHHBIE YCIIOKHEHUS
CTPOECHUS KPOBEHOCHOM CHUCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX.

Pabora cepama u ee perymsius.

PackpsiBaTh conep:kaHle TEPMUHOB
Y TIOHSITUN: TPAHCIIOPT BEILIECTB,
TPAHCHOPT y paCTE€HUM, KPOBEHOCHAs
CUCTEMA JKMBOTHBIX, KPOBb, IJIa3Ma,
(OpMEHHbIE HJIEMEHTHI,
KpOBOOOpallieHue, Kpyru
KpPOBOOOpAIeHUs, CEPACUHbIN ITUKIL,
muM@oobpaieHue, iumoa,
TMM(DaTUYECKUE COCYIbI,

UM (}AaTUYECKHE Y3IIbl, BHYTPEHHSS
cpelia opraHu3ma.

XapakTepu30BaTh TPAHCIIOPT BELIECTB
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JleMoHCcTpanuu

Tabruywl u cxemwvl: «Opraibl
LIBETKOBBIX pacTeHui», «KopHeBbie
cucteMbl», «CTpoeHue cTediisy,
«CTpoeHue TMCTOBOW MIIACTUHKW,
«KpoBeHocHas cucremay,
«KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX»

y pacTeHuil U OECIO3BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.

Paznuuate Ha n300pakeHusX (cxemax,
TabIMIIAX, MYJISIKAX) KPOBEHOCHYIO

1 TUM(PATUIECKYIO CUCTEMY YEJIOBEKa.
VY cranaBaMBaTh B3aUMOCBSI3H

MEXy CTPOEHHUEM OPraHOB
KpoBOOOpaIeHus U ux QyHKIUIMU

B OpraHu3Me

9.10

Brinenenue
Yy OpraHu3MOB

Brinenenune y oprannsmoB. Beienenue
y pacTeHuil. Boiienenue y >)KuBOTHBIX.
CoxpatutenbHble BaKyoJau. Oprassl
BbIJIeIeHUSL. DUITbTpaIusl, CEKPEUs U
oOpaTHOE BCAChIBAHHE KaK MEXaHU3MBbI
paloThl OpraHoB BbleiaeHUs. CBs3b
MOJIOCTH TEJIa C KPOBEHOCHOM

Y BBIJICIUTEIBHON CUCTEMAMH.
Brienenre y n03BOHOYHBIX JKUBOTHBIX
u yenoseka. [louku. CtpoeHue

U QyHKIIMOHUpPOBaHUE He(poHa.
OO0pa3oBaHre MOYH y YEJIOBEKA.
JleMmoHcTpanum

Tabauywvt u cxemol: «BpiaenuTenbHas
CUCTEMA

PackpeIBaTh conmepaHue TEPMHUHOB

Y TIOHSATHUH: BBIJICIICHNE, TYTTaIHs,
JIUCTOIIA]T, COKPATUTEIIbHBIE BAKYOJIH,
W3BUTHIC KAaHAJIBIIBI, 3B€319aThIC
KJIETKH, BBIJICIUTEIbHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TIOYKH,
MOYETOYHUK, MOUYEBOHU IMy3bIPb,
He(dpoH, MouUa.

XapakTepu30BaTh MPOLIECC BbIJEICHUS
y pacTeHUH U )KMBOTHBIX.

Paznuuate Ha n300pakeHUsX (cxemax,
TabNMHIIaX, MYJISDKAX) BRIICTUTEILHYIO
CHUCTEMY YeJIOBEKa.

OnuceiBaTh MEXaHU3M
(GyHKUHOHUPOBaHUS He(POHA; MPOILIEeCC
o0pa3oBaHUs MOYH.
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Y cranaBIMBaTh B3aUMOCBSI3H MEKTY
CTPOCHUEM OpPTraHOB BBIJICTICHUS U UX
(GYHKIHUSIMU B OpraHU3MeE

9.11

3ammuTa y Opranu3MoB

3amnuTa y OpraHu3MoB. 3aiiura
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Criopsl 6akTepHil U IUCTHI
MpOCTEHIINX. 3alIHUTa Y

MHOTOKJIETOYHBIX pacTeHui. Kyrukyna.

CpencrBa MacCMBHOM U XUMUYECKOM
3amnThl. QUTOHLIHIBL.

3ammTa y MHOTOKJIETOYHBIX
AKUBOTHBIX. [IOKpPOBBI U HX
MIPOM3BOJIHBIE. 3alllMTa OpraHu3Ma

ot Oone3nen. IMmmyHHas cucrema
yenoBeka. KileTouHbIN 1 T'yMOpanbHbII
MMMYHUTET. BpoK1€HHBIN

Y IPUOOPETEHHBIN crienupruaecKuit
MMMYHHUTET. Teopus KIOHAIBHO-
cesieKTuBHOro umMmmyHnuTtera (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OPraHU3MOB.
Ponb BpoKJIEHHOTO UMMYHHTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JIEBAHU.
JleMmoHcTpanum

Tabauywvt u cxemol: «Koxay,
«mmynurer», «Ctpoenue creds»,
«CTpoeHne JTUCTOBOM IIJIACTUHKM»

PackpeiBaTh conep:xaHue TEPMUHOB

Y MOHATHM: KaIlcyja, S3HA0CIIOpa, [UCTa,
KYTHKYJIa, CPEACTBA ITACCUBHOU
3aIUTHI, CPEACTBA XUMHYECKON
3aIUThI, KOKHBIE TIOKPOBBI,
UMMYHHUTET, IMMYHHas1 CHCTEMA,
AHTUI€H, aHTUTEJIO.

XapakTepu30BaTh BUJIbI 3AIUTHI

Y OTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPraHU3MOB.

OnuceIBaTh CTPOCHUE KOKHBIX
ITOKPOBOB U UX ITPOU3BOJHBIX.
Pasznuuare Ha n300pakeHusX (CXxemax,
TabIuIax, MyJisiKax) OpraHbl
MMMYHHOU CHCTEMBI YEJIOBEKA.
VYcranaBnuBaTh B3aUMOCBSI3H MEKY
CTPOCHUEM OpPIraHOB 3ALIUTHI U UX
(GYHKIUSAMU B OpraHu3Me
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9.12

Paznpaxnmocts
U pErymsuus
y OPraHu3MoOB

PaznpaxumocTs u perymnsuus

y Opranu3MoB. Pa3npaxumocTs

Y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PazapaxumMocTp U perymsuus
y pacteHuil. POCTOBbIE BEIIECTBA U KX
3HAYCHHUE.

Hepshas cuctema u pediekropHas
perynsiuus y )KUuBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbI. DBOIIOLIUOHHOE
YCI0KHEHUE CTPOCHUS HEPBHOM
CUCTEMBI y )KUBOTHBIX. OTIEIIbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pediiexc u peduekropHas
nyra. be3yCinoBHbBIE U YCIIOBHBIE
pedIIeKChI.

I'ymopanibHas perynsnuus

Y SHJOKPUHHAsI CUCTEMA KMBOTHBIX

1 yesoBeka. JKenes3pl S9HIOKPUHHOM
CUCTEMBI U UX TOPMOHBI. [lencTBue
FOPMOHOB. B3aMOCBsI3b HEpBHOU

Y SHJOKPUHHOU cucTeM. | unoranamo-
runogusapHas cucremMa.
JleMmoHcTpanum

Ilopmpem: W. I1. I1aBnoB..

Tabnuywl u cxemvi: «CTpoEHUE THAPHD,
«Ctpoenue nnanapun», «Buyrpennee
CTPOECHUE JI0KIECBOTO YEPBSI»,

PackpbIBaTh cosepxaHue TEPMUHOB

Y TIOHATHUI: Pa3ApaKUMOCTBh,
PEryJsALMs, TAKCUCHI, POCTOBBIE
BEIIeCTBA (ayKCHUHBI), HEPBHASI CUCTEMA,
pedaexkTopHas perynusmus, pedekc,
pedaekTopHas n1yra, IepeIHUN MO3T,
MIPOMEKYTOUHBIA MO3T, CPEIHUN MO3T,
MO3KE€UYOK, IMPOJOIATOBATHIM MO3T,
BEreTaTUBHAsI HEPBHAS CUCTEMA,
IryMOpPAJIbHASI pEryJIsiusi, TOPMOHBI,
SHJOKPHUHHAS CUCTEMa, TUIIOTAIaMO-
runodu3zapHas cucrema.
XapakTepu30BaTh pa3apaKUMOCTh

Y OJJHOKJIETOYHBIX OPraHU3MOB

U PeQIIEKTOPHYIO PETYIISAIHNIO

Y JKHUBOTHBIX.

Paznuuate Ha n300pakeHUsX (cxemax,
Ta0NIMIIaX, MYJISIKaX) HEPBHYIO CUCTEMY
U €€ OTJEJIbI; OT/EJIbI TOJJOBHOI'O MO3ra
NO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TYMOPAIIbHYIO PETYIISILIUIO
Y JKUBOTHBIX.

Pa3znuuate Ha n300pakeHusAX (cxemax,
TabIUIAX, MYJISDKAX) YHIOKPUHHYIO
CUCTEMY JKMBOTHBIX U YEJIOBEKA.
HaspiBaTh xem1e3b1 SHIOKPUHHON
CHCTEMBI YeJIOBEKA U BbIpadaThIBaeMble
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«HepsHas cucrema prid», «HepBHas
cucTeMa JIrymkmn», «HepBHas cucrema
npecMmbIkarouxcs», « Heppuas
cucreMa ntuny, «HepBHas cucrema
MJIEKONIUTaOIUX», «HepBHas cuctema
YeJI0BeKay, « IHJIOKPUHHAS CUCTEMAY,
«Pednekcy.

O0opynoBanme: MOJI€JI TOJIOBHOTO
MO3ra pa3InyHbIX )KUBOTHBIX

UMHU TOPMOHBI.
OnuceiBaTh ACMCTBUE TOPMOHOB.

VY cranaBaMBaTh B3aUMOCBSI3H MEXKY
CTPOCHUEM OPraHOB HEPBHOU

Y SHIOKPUHHOW CHUCTEM U UX
(GyHKUUSIMU B OpraHU3Me.
XapaKkTepu30BaTh IBOJIIOLMOHHOE
YCII0’)KHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y )KHUBOTHBIX

Htoro yacos mo reme 17
10 | Tema «PASMHOXEHHUE U PABBUTUE OPTAHU3MOB)»
10.1 | ®opMbl pa3sMHOKEHUS 1 DopMbI pa3MHOKEHUS OPraHU3MOB: PackpriBath conepxaHne TEPMUHOB

OpraHHu3MOB

Oecrosoe (BKJIIOYasi BEr€TaTUBHOE)
u miosioBoe. Buspl 6ecnonoro
Pa3MHOKEHHUS: TIOUKOBAHHE,
cropyJiLus, pparMeHTanus,
KJIOHUPOBaHHE.

JdemoHcTpanumn

Tabauywvl u cxemsl: «BereraTuBHOE
pasMHOKeHHUE, « TUIbI 6ecronoro
pasMHOXKEHU», «PasMHOKeHne
XJIAaMUAIOMOHATBI», «Pa3zMHOXKeHUE
IBIJICHBD, «Pa3MHOXKEHNE THAPHD)

Y TIOHATUHN: pa3MHOXKEHUE, IPOCTOE
JIeJIeHNE, TIOYKOBaHUE, CTIOPYJIISIINS,
BEreTaTUBHOE Pa3MHOKEHHUE,
(dbparMeHTanusl, KIOHHPOBAHHUE, TAMETHI,
criepMaTo30u/1 (CriepMuid), sIeKeTka,
3Ur0Ta, KOHBIOTAITHSI.

[lepeyucnsaTe 0COOEHHOCTH OECTIONOro
Y TI0JIOBOT'O Pa3MHOXEHUSI OPraHU3MOB.
XapakTepu30oBaTh CYITHOCTh U (hOPMBI
0€ecIIoIoro pa3MHOKEHHSI OPraHU3MOB,
OMOJIOrMYECKOe 3HaUeHUE OECIoI0ro
pPa3MHOKECHHUSI.

Paznuuate criopy kak
CHEIUATM3UPOBAHHYIO KIIETKY,
MpeIHa3HAYCHHYO JIJIs1 OECTIOI0ro
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Pa3MHOKEHHUS, U CIIOPBI OAaKTEpPHUH.
OOBSACHITH IPEUMYIIIECTBA ITOJIOBOTO
Pa3MHOXKEHHS HaJl OECITONBIM.
PackpsiBaTh poJib KIIOHUPOBAHHS

B CEJICKIIUU U CEITBCKOM XO3SIHCTBE

10.2

IlosoBoe
Pa3MHOXEHHUE.
Meiios

[TosoBoe pasmuoxkenue. [lomoBbie
KJISTKH, WM TaMeThl. Metio3. Ctagun
Meno3a. [loBegenune xpomocom

B Mero3e. Kpoccunrosep.
buonornueckuii cMbpICa Meo3a U
IIOJIOBOIO TIporecca. Meno3 u ero
MECTO B JKM3HCHHOM IIHKJIE
OpPraHu3MOB.

JemoHcTpanum

Tabauywvt u cxemol: «Meno3»,
«XPOMOCOMBI»

PackpriBaTh coaepkaHue TEPMUHOB

Y IIOHSTHH: MEH03, OMBAJICHTHI,
KPOCCHUHTOBEP, UHTEPKUHE3,
HE3aBUCUMOE pacClpeieICHNUE;
KPOCCHUHTOBEP.

Paznuuats Ha n300pakeHUsAX (Cxemax,
Ta0JaUIax) U MUKpOIIpenapaTax 3peibie
MOJIOBBIE KJIETKH MJICKOITUTAFOIINX

Y OpraHbl Pa3MHOMXEHUSI BBICIITNX
pacTEeHUM.

PackpeiBats cyniHOCTh MeliO03a,
XapaKkTEPU30BaTh €T0 OT/ACIbHbIC
CTaJIUM.

Onpenenars MeCTO Meno3a

B JKM3HEHHBIX IIUKJIaX pa3InyHbIX
OpPraHu3MOB.

OOBACHATH OMOJIOTHUECKHUI CMBICIT
KPOCCHHI'OBEPA, OMKUCHIBATH €TI0
MEXaHU3M.

CpaBHUBATh MENO3 C MUTO30M;
pasnyaTh OTAECIbHBIC UX CTAAUN

Ha MHKpOTperaparax u n300pakeHUsIX
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(cxemax, TabauIax).
PackpbIBaTh 3BOJIIOIIMOHHOE 3HAUCHHUE
ITOJIOBOT'O Pa3MHOKEHHUS OPTaHU3MOB

10.3 | I'ameTorenes. [IpenzapoasiiiieBoe pa3BUTHE. PackpsiBaTh conep:kaHle TEPMUHOB

OO6pa3zoBanue I'amerorenes y :kuBoTHBIX. [1os0BEBIE Y NOHATHUM: TaMETOTEHE3,
Y Pa3BUTHUE MOJIOBBIX xene3bl. O0pa3oBaHKe U Pa3BUTHE CIEPMATOr€HE3, OOI'€HE3, CEMEHHUKH,
KJIETOK IOJIOBBIX KJIETOK. CriepMaroreHes SAUYHHUKH, CIIEPMATOrOHUH,
u ooreHes. CTpOEHUE MOJIOBBIX KIETOK. | CIEPMATOLUTHI, CLIEPMATUbI,
OnogoTBOpEHUE U IMOPUOHATBHOE CIIEpMAaTO30M/Ibl, OOTOHHUH, OOLIUTHI,
pa3BUTHE KUBOTHBIX. CIOCOOBI NOJIAPHBIE TEbLA, ANIEKIIECTKA,
OIUIOAOTBOPEHUS: HAPYKHOE, aKkpocoma.
BHyTpeHHee. [lapTeHorenes. [lepeuncnsaTh cTaAMU TaMETOreHe3a
JleMmoHcTpanum Y JKUBOTHBIX.
Tabauyel u cxemvt: «I'ameToreHesy, OnuceIBaTh MPOIIECC TAMETOTCHE3A
«CTpoeHue AULEKIETKH Y €0 MEPUObI, CTPOECHUE TTOJIOBBIX
U CIIEPMATO30Ua. KJIETOK.
Oo6opynoBaHme: CBETOBOWM MUKPOCKOIT; | Pasnuuarh ocoOeHHOCTH
MHUKpPOIpenapaThl SHIEKIETOK U CIIEPMATOIr€HE3a U OOI'€HE3a.
CIIEpMaTO30U0B. OnuceIBaTh TPOLIECCHI OCEMEHEHUS
JlabGopaTopHas padora «3yueHue U OIUIOJOTBOPEHUS, Pa3HbIE BAPUAHTHI
CTPOEHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX | MAPTEHOTE€HE3a
MHUKpOIIpEnapaTax»»

10.4 | UupquBuyansHOE NuauBuayalibHOE pa3BUTHE PackpbIBaTh cosnepxkaHue TEPMUHOB
pa3BuTHE OpPraHu3MOB (OHTOI€HE3). Y NIOHATHUH: OIUIOJOTBOPEHHUE, 3UT'0TA,
OpPraHU3MOB — DOMOpHOIorus — HayKa O pa3BUTUU OsacToMep, aKpOCOMHas peakius,
OHTOT'€HE3 opranu3MoB. Ctaguu sMOpHoreHes3a MPOHYKJIEYC, TapTEHOTEHE3,

YKUBOTHBIX (Ha MPUMEPE JIATYILKH).

sMOpuoOreHes, ApodieHue, 6acryna,
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Hpo6sienue. Tunsl 1poOieHus.
OcobeHHOCTH APOOICHUS
MJICKOIUTAIOIIUX. 3apOAbIIIEBbIE
JUCTKU (TacTpyJisims). 3akiaaka
OpraHOB Y TKaHEW U3 3apOJIBIIIIEBBIX
JIMCTKOB. B3auMHoOe BIMsAHME YacTeun
pa3BUBAIOLIETOCA 3apObIIIa
(aMOpHOHANIbHAS MHIYKIINA). 3aKIaaKa
IJIaHA CTPOCHUS dKUBOTHOI'O KaK
pE3yabTaT UePAPXUUECKUX
B3aMMOJICCTBUM F€HOB. BinusHue

Ha YMOPHOHAIBHOE Pa3BUTHE
Pa3IMYHbIX (PAKTOPOB OKPYKAIOIICH
Cpelibl.

JdemoHcTpanumn

Ilopmpem: X. lllnemax.

Tabauyvt u cxemvi: «OCHOBHBIE CTAUN
OHTOT'EHE3a.

OoopynoBanme: moaensb «luki
Pa3BUTHUSI JIATYILIKI

MOpyJia, TacTpyJia, HEMpya,
OpraHoreHes3, SKTOAEpMa, Me30epma,
SHTOJIEpPMa, 11eJIOM, HEpBHasI TPYOKa,
XOpa, KUIIeuyHas Tpyoka.
Onpenensite SMOPUOHATBHBIN TEPUOJT
Pa3BUTHS OPraHU3Ma U OTHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTHU
npo0eHus — 0Opa3oBaHUe
OJTHOCTIOMHOTO 3apObIIIa — OJIACTYJIBL;
3aBUCHUMOCTb X0/1a APOOTICHHUS

OT KOJIMYECTBA KEJITKA B SIMIICKIIETKE;
racTpyJIALMIO U OPraHOTEHE3.
OO0bsicHATH ATanbl TudGepeHITnPOBKU
TKaHel, 00pa30BaHusl OPraHOB U CUCTEM
OpraHoB.

XapakTepru30BaTh PETYISILUIO
AMOPHOHATILHOTO Pa3BUTHS;
JETEPMUHALINIO U SMOPUOHABHYIO
UHIYKINIO; TEHETUYECKUN KOHTPOJIb
pa3BUTHSI.

OO60CHOBBIBAaTh BPETHOE BO3/IECHCTBHE
TabauHOTro JIbIMa U aJKOTOJIS Ha X0/
AMOPHOHATIBHOTO

Y TOCTAMOPUOHAIILHOTO PA3BUTHS
OpraHu3Ma 4esioBeKa

10.5

Poct u passutue
KUBOTHBIX

PocT u pa3BuTHE )XKUBOTHBIX.
[TocTamMOprOHANIEHBIN TIEPHOI.

PackpeiBath coaepxkaHne TEPMUHOB
U TTOHSITUM: OHTOT'CHE3,
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[Ipsimoe 1 HenpsIMOE Pa3BUTHE.
PazButne ¢ meramopdozom

y 6ECI03BOHOYHBIX U MO3BOHOYHBIX
’KUBOTHBIX. bruosiornueckoe 3HaueHNE
MPSIMOTO ¥ HENPSAMOTO Pa3BUTHS, UX
pacupoCTpaHeHue B mpupoae. Tumel
pocTa )KUBOTHBIX. DAKTOPHI PETYISALNAN
pocTa JXKUBOTHBIX U yenoBeka. Ctaauu
MOCTAMOPHUOHAILHOTO PA3BUTHUS

y )KUBOTHBIX U yenoBeka. [leproasl
OHTOreHe3a yesoBeka. CtapeHue

U CMEPTh KaKk OUOJIOrMYECKUe
IIPOLIECCHI.

JdemoHcTpanumn

Tabauysr u cxemol.: «Ilpsmoe

U HenpsiMoe pa3Butue», «Pa3surue
MaMCKOro Xyka», «Pa3Burue capanum»,
«Pa3BUTHE JATYIIKIY.

IIpakTnueckasi padora

«BpIsiBIIEHNE TPU3HAKOB CXOJCTBA
3apOJBIIIEI TO3BOHOYHBIX KUBOTHBIX)

MOCT3MOpPHOHAIILHOE Pa3BUTHE,
MeTraMopo3, TMYUHKA, POCT, CTAPEHUE,
CMEpTb.

XapakTepu30BaTh MOCTIMOPHUOHATBLHBIN
MEepUOJI Pa3BUTUSI OpraHU3Ma U €ro
OCHOBHBIE ()OPMBI.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE

U €ro Mepuo/Ibl.

Nznarate cogepkaHue Teopuil
CTapeHUsl OPraHNU3MOB.

OOBSACHITH OMOJIOTMYCCKHI CMBICIT
pa3BUTHS C METAMOP(O30M

10.6

PasmuoxeHue
Y Pa3BUTHE PACTEHUN

PasmHOX€eHHE U pa3BUTHE PACTCHUN.
I'amerodur u cnopodut. Metios

B JKU3HEHHOM IIMKJIE PACTCHUU.
OO6pa3zoBaHue crop B MpoIecce Meiiosa.
['amerorenes y pacTeHun.
OnnonoTBOpEHNE U pa3BUTHE

PackpeIBaTh conepxkaHue TEPMUHOB
Y TIOHSTUI: TaMeTO(UT, CHOPOPHUT,
aHTEPUJINU, APXETOHUH, 3aPOCTOK,
METacropa, 3apOobIIEBbIA MEIIOK,
CUHEPTU/Ibl, aHTUTIObI, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, JBOMHOE
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pPacCTUTENBHBIX OpPraHu3MoB. J[BoliHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX
pactenuii. O6pa3oBaHue U pPa3BUTHE
ceMeHU.MexaHnu3Mbl peTyJISAIUN
OHTOT€HE3a Yy PACTEHUM U KUBOTHBIX.
JdemoHcTpanumn

Ilopmpem: C. I'. HapamuH.

Tabauywvl u cxemol.: «JIBoitHOE
OIUIOJIOTBOPEHUE Y IBETKOBBIX
pactenuit», «CTpoeHue ceMsiH
OJTHOJIOJIbHBIX U JIBYIOJIbHBIX
pacTeHuin», «KW3HEHHBIN UK
MOPCKOW KanmycTb», « KM3HEHHBIN
LUK MXay, «KU3HEHHBIN IIMKJI
MaroOpPOTHUKAY, «KM3HEHHBIN [TUKJ
COCHBI».

JlaboparopHasi padora

«CTpoeHune OpraHoB Pa3MHOXKECHUS
BBICIIIUX PACTCHUI

OIUIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOui, mepuo/pl OHTOI€HE3a
LIBETKOBBIX PACTEHHUM.
XapakTepu3zoBaTh 0COOEHHOCTH
0€ecrosoro v MojaoOBOro Pa3MHOXKEHUS
LIBETKOBBIX PACTECHUM.

Boiaensate 0c0O€HHOCTH TPOTEKAHUS

raMmeTorcHe3a y iBETKOBBIX paCTCHHﬁ.

OnuceiBaTh IPOLECC TBOMHOTO
OIIOAOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBSACHSTH €ro
MIPEUMYIIIECTBA 110 CPAaBHEHUIO

C OILUIOAOTBOPEHUEM Y CIIOPOBBIX
Y TOJIOCEMEHHBIX

Htoro yacos 1o reme 8
11 | Tema «I'eHeTHKA — HAYKa O HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPTraHU3MOB)
11.1 | Uctopus ctanoBnenus | 1 Hcropus cTaHOBIEHUS U Pa3BUTHS PackpeiBaTh conep:kaHue TEPMUHOB

U Pa3BUTUA T€HETUKHU
KaK HayKH

TeHETHKHU KaK HayKu. PaGoThl

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

B Pa3BUTUU reHeTUKu. PaboThl

H.K. KonsoBa, H.I1. BaBuinosa,

Y IOHATHM: T€HETUKA, I'EH.
JIeMOHCTpUPOBaTh 3HAHUS HCTOPUU
BO3HUKHOBEHUS I€HETUKHU.
XapakTepu30BaTb OCHOBHBIE JTAIIbI
Pa3BUTHS T€HETUKH KAK HAYKU
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A.H. benozepckoro, I'./l. Kapneuenko,
O0.A. ®unumyenko, H.B. Tumodeena-
PecoBckoro.

JdemoHcTpanumn

Tlopmpemuwi: I'. MeHnens,

I'. le @pus, T. Mopras,

H. K. Konsos, H. M. BaBuios,

A. H. benozepckuit, I'. /[. Kaprieuenko,
IO. A. ®unumuenko,

H. B. Tumodeen-PecoBckuit

11.2 | OCHOBHBIE TIOHATHUSI U
CUMBOJIbI T€HETUKH

OCHOBHBIE TEHETUYECKUE TTOHSTHUS

Y CUMBOJIbIL. [ OMOJIOrHYHBIE
XPOMOCOMBI, aJUIEJIbHBIE TEHBI,
aJIbTEpHATUBHbBIC IPU3HAKH,
JTOMHUHAHTHBIN U PEIIECCUBHBIN
[IPU3HAK, TOMO3Ur0Ta, FETEPO3UTOTA,
qucTas JUHUS, THOPUIBI, TEHOTHII,
(dhenoturr. OCHOBHBIE METOIBI
T€HETHUKU: TUOPUIOJIOTUUECKUH,
HHUTOJIOTUYECKU A, MOJICKYJISIPHO-
TEHETUYECKUM.

JemMoHcTpanum

Tabauywvl: «MeTOJbl TCHETHKHY,
«CXeMBI CKpELTUBAHUSY.
JlaGopaTopHas padora
«/Ipo3oduna kak 00bEKT FreHETUUECKUX
VCCIICIOBAHU I

PackpeiBars coaepxaHne TEPMUHOB

U TIOHSTHUI: HACJIECICTBEHHOCTD,
HacJIeJOBAaHUE, U3MEHUYHBOCTD,
reHOTHI, (DEHOTHII, T€HOM, JIOKYC,
XPOMOCOMBI, AJIJIETbHBIE TeHBI (AJUIENN ),
aJbTEPHATUBHBIC TTPU3HAKH,
TOMO3Ur0Ta, FETePO3UTO0TA,
JTOMHUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTasl JIUHUSI, THOPHUJIBI.
[Tonap30BaThbCs T€HETUUECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUISL 3aIICH CXEM CKPEIIMBAHUS

Hroro uacoB 1o reme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTID)

12.1 | 3akoHOMEpHOCTH 2 MoHorubpuIHOE CKpeIIBaHHE. PackpeiBaTh conepkaHue TEPMUHOB
HacJeI0BaHUsI [TepBbIii 3ak0H MeHaenst — 3aKOH Y TIOHATHUI: MOHOTUOPHUIHOE
MIPU3HAKOB. eaMHO00pa3usi THOPHUIOB MEPBOTO CKpELIMBAHUE, YUCTOTA FaMET,
Mounorubpuanoe nokosieHus. [IpaBuio JOMUHUPOBAHUS. | JOMUHUPOBAHUE, PACIICIIICHUE
CKpEIMBaHUE Bropoii 3akon Menaens — 3akoH MIPU3HAKOB.

paclIenIeHus TPU3HAKOB. OnucsiBath onbITh I'. Menaens
[uTonornyecknue OCHOBBI [0 U3YYEHUIO HACJIEIOBAHUS OJHOU
MOHOTHOPUTHOTO CKPEIIUBAHUS. napbl IPU3HAKOB y TOpOXa MOCEBHOTO.
['umore3a 4UCTOTHI raMeT. [TpuBOAUTH POPMYIUPOBKH TEPBOTO
JdeMoHCcTpanuun ¥ BTOpOro 3akoHOB I'. Menpaens (3akoHa
Ilopmpem: I'. Mennenb. eanHoo0pa3usi THOPUIOB MIEPBOTO
Tabauyel u cxemsvi: «IlepBblit 1 BTOPOM | MOKOJIEHUSI, 3aKOH PaCIICTLIICHUS
3aKOHBI Menaens». MPU3HAKOB) U OOBACHATH UX
OoOopynoBanue: MOJIEIb LHUTOJIOTUYECKUE OCHOBBI.

JUTs1 AEMOHCTPALIMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPUIHOTO
eAMHO00pasusi THOPHUIOB MEPBOTO CKpELIMBAHUS U pelIaTh TEHETUYECKUE
MTOKOJICHUS U PACIICTUICHUS MPU3HAKOB; | 337]a4¥ HA MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOI, MUKPOIIPENAapar: | CKpEIIMBAHUE

«JIpo3odumnay.

IIpakTnyeckas padora «3yueHue

pE3yJIbTaTOB MOHOTUOPHUIHOTO

CKpEILIMBAHUS Y APO30(DHIIBI»

12.2 | Ananusupyroiee 1 AHaNM3UPYIOIIEE CKPEUTMBAHUE. PackpeiBars copepxaHue TEPMUHOB
CKpELIMBAHUE. [TpomexyTOUHBIN XapakTep Y TIOHATHI: aHAJM3UPYIOLIEE
Hemnomnnoe HacyienoBaHus. Paciiennenue CKpEILIMBAaHUE, HEIIOJIHOE
JIOMUHHUPOBAHUE MIPU3HAKOB MIPU HETIOJTHOM JIOMUHUPOBAHUE, KOJIOMUHUPOBAHHUE.
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AOMHWHHUPOBAHWH.

JdemoHcTpanumn

Tabuuibl ¥ cXeMBbl: « AHATTU3UPYIOIICE
ckpeuiuBanuey, «Hemnomxnoe
JIOMUHUPOBAHUEC

CoCTaBISATh CXEMBI AHATM3UPYIOILIETO
CKpELIMBAHUA U pelIaTh ITEHETUYECKUE
3a/1a44 HAa aHAIM3UpPYIOLIEee
CKPELIMBAHUE U HEIIOJIHOE
JOMUHHUPOBAHUE

12.3

Jurnbpuanoe
CKpEIIMBaHUE

JurubpuaHoe ckpenmBanue. Tpertui
3aKOH MeH1ens1 — 3aKOH HE3aBHCUMOTO
HaCJIEI0BaHUs MPU3HAKOB.
[uTonornyeckue OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.
JdeMoHCcTpanuun

llopmpem: I'. MeHnens.

Tabauyel u cxemol: «TpeTnii 3aKoH
Mennens».

OoOopynoBanue: MOJIEIb

JUISL AEMOHCTpPALIMU 3aKOHA
HE3aBUCHUMOT0 HACJIEAOBAHUS
MIPU3HAKOB; CBETOBON MHUKPOCKOII;
MUKponpemnapat «/pozodunar.
IIpakTnueckasi padora

«3yueHue pe3yabTaToB
JTUTHOPUHOTO CKPEIIMBAHUS

y Ip030(HIIBI»

PackpbiBaTh copepxaHnre TEPMUHOB

Y TIOHSATUH: TUTUOPUIHOE
CKpeliuBanue, GeHOTUITUYECKU
panauka.

OmnuceiBath onbITh I'. Mennens

110 U3YyYCHUIO HACIICAOBAHUS

JIBYX Tap MPU3HAKOB y Topoxa
ITOCEBHOTO.

[TpuBOIUTE POPMYITUPOBKY TPETHETO
3akoHa ['. Menpens (3akoHa
HE3aBHCUMOI'O HacJICJOBaHUS
MIPU3HAKOB) U OOBSICHATH €TO
IIUTOJIOTUYSCKHUE OCHOBBI.

[IpuMeHsAT, MaTEMATUYECKUIA

pacyeT ¢ MOMOIIbI0 (PEHOTUITMYECKOTO
paavKaia U METo/1a IEPEMHOKECHUS
BEPOATHOCTEN BapUAHTOB PACHICIIIICHUS
MIPU3HAKOB Y TOTOMKOB 110 (DeHOTHUITY
Y TEHOTHUITY.

CocTaBJisITh CXeMbI TUTHOPUTHOTO
CKpEIIMBAHUS U peliaTh TeHETUYECKUE
3aJ1auyu Ha TUTHOPHUIHOE CKPEITMBAHUE
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12.4 | Cuennennoe CuenyieHHOE HACJIETOBAHUE IPU3HAKOB. | PacKkpbIBaTh COlepKaHUE TEPMHUHOB
HacJe10BaHue Pa6otel T. Moprana. CremieHHoe U NOHATHUM: CLEINIEHHOE HACIIEA0BaHuE,
MIPU3HAKOB. HacJeJ0BaHUE T€HOB, HAPYIICHUE HapYyIICHHS CUEIIJICHUS I'€HOB,
XpoMOCOMHas TEOpUst CLEIUICHUS MEXy F€HaMH. KPOCCHUHTOBEpP, peKOMOMHAIIMSI T€HOB,
HAaCJEACTBEHHOCTH XpOMOCOMHas TEOpHsI TE€HETUYECKUE KAPThI, MOPraHUa.

HAaCJIEACTBEHHOCTH. [TpuBOoIUTH POPMYIMPOBKU 3aKOHOB
JleMmoHCcTpanum Moprana (3aKoHa CIEMJIEHHOTO
Ilopmpem: T. Mopras. HACJIEIOBAHUS TEHOB U 3aKOHA
Tabauywt u cxemvl. «CLETIICHHOE HapyUIEHUS CUEIIICHUS MEXAY T€HAMM )
HacIeA0BaHNE NIPU3HAKOB 1 OOBACHATH UX LUTOJIOTHYECKHE
y IpO30GUIBDY. OCHOBBI.
OoOopynoBanue: MOJIEb [TepeuncisiT OCHOBHBIE TTOJOKEHUS
JUISL AEMOHCTPALIMU CLEIIIIEHHOT O XpPOMOCOMHOM TEOPUHU
HaCJIEe0BaHUs MPU3HAKOB. HACJICACTBEHHOCTH.
Pemates reneTudeckue 3agadu
Ha CLICIUICHHOE HACIIEI0BAHNUE I'€HOB
Y HApYyLIEHUE CUEIJIEHUS MEXIY
reHaMu
12.5 | I'eneruka nona ['enernka noma. XpoMOCOMHBIM PackpriBath conepxaHue TEPMUHOB

MEXaHU3M ONpEIEICHUS TOJIa.
AyYTOCOMBI Y IOJIOBBIE XPOMOCOMBI.
['oMorameTHbIN U reTeEpOoraMmeTHbIN
no1. ['eHeTnueckas CTpykTypa
MOJIOBBIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CHETUICHHBIX C MOJIOM.
JdemoHcTpanumn

Tabauywl u cxemwl: «I'eHeTrKa moiay,

Y TIOHSITUI: ayTOCOMBI, II0JIOBBIE
XPOMOCOMBI, TOMOTaMETHBIH 11071,
reTeporaMeTHbIN MOJI.

OOBICHATH XpPOMOCOMHBIN MEXaHU3M
OIIPECIICHHUS 110J1a Y OPraHU3MOB.
[IpuBOOUTE MPUMEPHI HACIEAOBAHNUS
MIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.
CocTaBasTh CXEMBbI CKPELIMBAHHUS
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«Kapuorun yenoseka», «Kapuorun
apo3oduiiby, «Kapuotum nTunsn

U periath reHeTUYeCKre 3aaun
Ha HacJieI0BaHue MPU3HAKOB,
CLIETVIEHHBIX C MOJIOM.

[TpuBOANTH MPUMEPHI TE€HETUYECKUX
3a00sieBaHUI U 1ePEeKTOB

y OpraHU3MOB, CBSI3aHHBIX C MTOJOBBIMU
XpOMOCOMaMH

12.6

['enornn xak
[IE€JIOCTHASI CUCTEMA

I'eHoTHN Kak LETOCTHAs CUCTEMA.
[ImenoTponus — MHOKECTBEHHOE
nercTBre reHa. MHOKeCTBEHHBIN
ajuienusM. B3anmoencreue
HEAJJIEIIbHBIX T€HOB.
KomrimemeHnTapHOCTS.

Onwucras. [Tomumepusi.

['eneTnyeckuii KOHTPOJIb

Pa3BUTHS PACTEHUU, ) KUBOTHBIX

1 YEJIOBEKa, a TakKe (PU3NOTIOTUUECKUX
MIPOLECCOB, NOBEICHUS U KOTHUTUBHBIX
G yHKIUH.

I'eneTnueckne MeXaHU3MBbl
CUMOHMOreHe3a, MEXaHu3Mbl
B3aUMOJICICTBHUS «XO3HH — NIapa3uT»
U «XO35MH — MUKPOOHOM).
['eHeTyeckue aceKkTbl KOHTPOJIA

Y U3MEHEHHUS HACIICICTBEHHOU
MH(POpPMAIINH B MTOKOJIEHUAX KJIETOK

Y OPTaHU3MOB.

PackpeiBath coaepkaHue TEPMUHOB

1 TIOHSITHUM: MHOXXECTBEHHOE JICHCTBUE
reHa (TuieloTponus),
KOMIIJIEMEHTAPHOCTh, DIUCTA3,
MTOJIUMEPHS.

Onpenensite HOPMBI B3aUMOACHCTBUS
aJlJICIbHBIX U HEeaJICJIbHBIX T'CHOB.
[IpuBOAUTH MPUMEPHI IIEMOTPOITHOTO
JICCTBUS T'€HOB.

Pemates reneTndeckue 3agadn

Ha B3aUMOJICHCTBHUE HeaJlJICIbHBIX
I'eHOB
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JleMoHCcTpanuu
Tabauywl u cxemvl: «MHOXKECTBEHHBIH
aJuiesIM3M»; «B3anMoielicTBHE T'€HOBY

HToro yacos 1o reme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYMBOCTID)

13.1 | UI3MeHYnBOCTH 1 B3aumoperictBue reHoTHIIA U CPEbI PackpeiBars copepxaHue TEPMUHOB
IIPU3HAKOB. Bubl npu (opMUpOBaHUHU (PEHOTHIIA. Y TIOHSTUI: U3MEHUYUBOCTD,
U3MEHYHMBOCTH M3MEeHYNBOCTD NPU3HAKOB. HEHACJICICTBEHHAs] U3MEHUYNBOCTD,

KauecTBeHHbIE U KOJTMYECTBEHHbIE HACJIe/ICTBEHHAs! U3BMEHUYHUBOCTb.
MPU3HAKKU. BUbl H3MEHUMBOCTH: CpaBHUBATh HEHACIEICTBEHH YIO
HEHACJe/ICTBEHHAs M3MEHYHMBOCTD C HACJIEICTBEHHOM.
Y HaCJIEICTBEHHAs. [IpuBOINUTH MPUMEPBI KAYECTBEHHBIX
JleMOHCTpannu Y KOJIMYECTBEHHBIX IIPU3HAKOB
Tabauywl u cxemvi: «Buasl OpPraHu3MOB, ITPOSIBIICHUI
U3MEHUYHUBOCTH. Yy OPraHU3MOB HEHACJIEICTBEHHOU
Oo6opynoBaHme: XUBbIE U TepOapHbIE | U HACIEACTBEHHOW U3MEHUHUBOCTH
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;

pUCYHKH ((poTorpadun) KUBOTHBIX

C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH

13.2 | MoaudukanroHHas 2 MonupurkanoHHas U3MEHYUBOCTb. PackpeiBaTh conepxkaHue TEPMUHOB
U3MEHYHMBOCTD Poinb cpensl B hopmupoBaHuu U MOHATUIN: MOIU(UKALIMOHHAS,

MO (UKAIIMOHHONW N3MEHYNBOCTH.
Hopwma peakuuun npusHaxa.
BapranmonHsiii psx v BaprualoOHHast
kpuBas (B. Moranucen).

CaoticTBa MOAMGUKAITMOHHON

HU3MCHYHNBOCTH.

Wi PeHOoTUNnYecKasi, I3MEHYHUBOCTD,
BApHUAHTA, BAPUALIMOHHBIN P,
BapHUallMOHHAs KpUBas, HOpMa
peaKkuuu nIpu3HaKa,

Mou(pHUKaIIH.

XapakTepu3oBaTh CBOWCTBA
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JleMoHCcTpanuu

Tabruywl u cxemvi:
«MonudukamoHHas U3MEHUHUBOCTbY.
Oo6opynoBaHue: )XUBbIC U TepOapHbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;
pUCYHKH ((poTorpadun) )KUBOTHBIX

¢ nIpuMepaMu MoAU(PUKAITMOHHON
U3MEHYUBOCTHU.

JlabopaTopHas padora
«HccnenoBanre 3aKOHOMEPHOCTEN
MOU(DUKAITIOHHON U3MEHYNBOCTH.
[TocTpoenune BapraOHHOTO psa

Y BapUALlMOHHOU KPUBOW»

MOJU(PUKAIIMOHHOW U3MEHYUBOCTH.
ITokasbIBaTh pOJIb YCIOBUM BHEIIHEN
Cpelbl B pa3BUTUU MOAU(PUKAIIMOHHON
M3MEHUYMBOCTH Y OPTaHU3MOB.
Ctpouth BapUallMOHHbIE PSJIbI

1 rpauK KPUBON HOPMBI PEaKIIUU
IPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3

I'enoTnnmaeckast
W3MEHYUBOCTD.
KomMmOunarusHas
N3MEHYHBOCTD

I'enoTnnnyeckast U3MEHUYNBOCTD.
CBolcTBa TEHOTUITNYECKOUN
U3MEHYMBOCTH. BUJIbI FeHOTUIIMYECKOM
W3MEHYNBOCTH: KOMOMHATHUBHAS,
MYTallMOHHAs.

KomOuHaTuBHass N'3MEHYNBOCTb.
Mero3 1 MoJI0BOM IPOLIECC — OCHOBA
KOMOHHATHUBHON M3MEHYHUBOCTH.
Ponp KoMOMHATHBHOM M3MEHYUBOCTH
B CO3JIaHMHU T€HETUYECKOTI0
pazHoo0pa3us B Ipeiesiax OHOrO
BHA.

JdemoHcTpanumn

Tabauywvl u cxemol: «KoMOMHATHBHAS

PackpeiBath coaepxkaHne TEPMUHOB

Y TOHATHI: KOMOUHATUBHAS
M3MEHYUBOCTh, MyTallHOHHAS
W3MEHYHBOCTh, KOMOWHAIINY, MYyTallUU.
XapaxkTepu3oBaTh CBOMCTBA
F€HOTUIINYECKOW N3MEHUYUBOCTH.
OnuceIBaTh MEKMO3 U MOJOBOM IPOLIECC
KAaK OCHOBY IPOSIBJICHUS] Y OPraHU3MOB
KOMOWHATUBHON N3MEHUYHUBOCTH.
[Toka3pIBaTh HA KOHKPETHBIX MTPUMEPAX
POJIb KOMOMHATUBHOW M3MEHYUBOCTH

B CO3JIaHUH T€HETUYECKOTO
pa3zHooOpa3usi OpraHu3MoOB B Ipeenax
OJIHOT'O BHUJA.
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W3MEHYHUBOCThY», «Meno3y,
«Onnoa0TBOPEHUEY

CpaBHI/IBaTB IFCHOTUITMYCCKYIO
HU3MCHYHMBOCTD C MOI[H(I)HK&].IPIOHHOIZ

134

MyranmonHnas
U3MEHYUBOCTb.
3aKOHOMEpPHOCTH
MYTaI[MOHHOT O
nporecca.
OnureHeTuka

MyTanroHHass U3MEHYUBOCTh. Buibl
MYTalHi: T€HHbIE, XPOMOCOMHBIE,
reHoMHbIe. CTIOHTaHHBIE U
WHAYUHUPOBAHHbBIC MyTalMU. S1epHbIe
Y LIUTOIIA3MATUYECKAE MYTAIMH.
CoMarnyeckue U MoJ0BbIE MYTALIUH.
[IprurHBI BOBHUKHOBEHUSI MYyTallU M.
MyTareHsl U UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTalMOHHOTO Iporecca. 3aKOH
TOMOJIOTUYECKUX PSAIOB

B HACJIEICTBEHHOU U3MEHYUBOCTHU
(H.W. BaBunos). BHesinepHast
W3MEHYUBOCTh U HACJIEICTBEHHOCTb.
JdemoHcTpanumn

Lopmpemui: I'. Jle @pus,

B. Horanncen, H. 1. BaBunos.
Tabauywvl u cxemol.: «I'eHETUUECKHE
3a00JIeBaHMS YelIOBeKay», «Buabl
MYTaLU».

O0opynoBaHme: )XUBbIE U TepOapHbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHUIM;
pUCYHKH ((poTorpadun) )KUBOTHBIX
C pa3IMYHBIMU BUAAMHU
VU3MEHYHUBOCTH.

PackpriBaTh copepkaHre TEPMUHOB

Y TIOHATHIL: MyTallMU, XpPOMOCOMHBIE
nepecTpoiiku (abepparun),
MOJIUTUIONTWSL, AHEYTUTOU S, MYTaHT,
MyTareHsbl.

[IpuBOAUTH IPUMEPHI MyTALIUH,

BCTpCHAIOIIUXCA Y Pa3HbIX OPraHu3MOB.

Knaccudunnposats MyTanuu

IO pa3HbIM OCHOBAHUSM.

Pasznuuate Ha n300pakeHusIX (cxemax,
TabJMIax) TeHHbIE MyTAalllH,
XPOMOCOMHBIE TIEPECTPOUKHN PA3HBIX
BUJIOB: J€JICUNHU, TYTUTMKALAH,
TPAHCIOKAaLUH, NHBEPCUHN; TEHOMHbBIE
MYTAaLHH.

CpaBHHUBaTh MKy OO0 MyTaIlu
pPa3HbIX BUJIOB.

XapakTepru3oBaTb CBOMCTBA
MYTAIllMOHHOW N3MEHYUBOCTH.
Ha3zpiBaTh iprunHbBI MyTaIIUM,
BBISIBJISITh UCTOYHUKH (DaKTOPOB-
MYTareHOB B OKPYXKAIOIIEH Cpeie
(KOCBEHHO).

[IpuBoUTH POPMYIIMPOBKY 3aKOHA
TOMOJIOTHYECKUX PSA0B
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IIpakTuyeckas padora
«Mytauuu y 1po3o¢pussl (Ha TOTOBBIX

U HACJIEACTBEHHON U3MEHUYMBOCTH
H. . BaBuiioBa 1 000CHOBBIBATH €0

MUKpOTperapaTax)» 3HAUYEHUE JJISl IPAKTUKHU CEIBCKOTO
X035 CTBa
HToro yacoB o teme 6
14 | Tema «I'eHeTHKA YeIOBEKA»

14.1 | I'eneTuka yenoBeka. 3 Kapuotun uenoseka. Mexaynaponnasi | PackpbiBaTh cofepKaHE TEPMUHOB
Mertonbl nporpaMma MccieOBaHusl TeHOMa Y TIOHSITHI: CEKBEHHPOBaHUE, KapTa
MEJIUIIMTHCKON yesoBeka. MeTobl U3ydeHUsl TEHETUKU | XpOMOCOMBI, MPOOaH/, HACIEeICTBEHHbIE
TE€HETUKU YeJI0BEKa: FeHEaIOTMYECKU, 0071301 (MOHOTCHHBIC, TTOJIMTEHHBIE,

OJIM3HEIOBEIN, IMTOT€HETUYCCKUH,
MONMYJISALIMOHHO-CTaTUCTUYECKU I,
MOJIEKYJIAPHO-TE€HETUYECKUM.
CoBpeMeHHOE onpeieIeHne TeHOTUMNA:
MOJTHOT€HOMHOE CEKBEHUPOBAaHUE,
TEHOTUIIMPOBAHUE, B TOM YHCIIE

¢ nomoisto [IIP-ananmu3a.
HaciencrBennsbie 3a001€BaHUs
yenoBeKa. [ eHHbIe U XpOMOCOMHBIE
Oone3Hu yestoBeka. bonesnu

C HaCJEJICTBEHHOMN
MPEAPACTIONIOKEHHOCThIO. 3HAUEHUE
MEIUITHCKON I'€HETUKHU

B MIPEIOTBPAILICHUU U JICUCHUU
IFeHETUYECKHUX 3a00JICBaHUH YCIOBEKA.
MeauKo-reHeTUIECKOe
KOHCYJIbTUpOBaHuE. CTBOJIOBBIC

TE€HHBIE, XPOMOCOMHBIE), MEUKO-
F€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOJI0Basi TMAarHOCTUKA, aMHHUOLICHTE3.
[lepeyuncnsaTe 0COOCHHOCTH U3YUCHUS
FeHETHUKHU YEJIOBEKa U METO/IbI
MCIUIIMHCKOU TCHETUKH.
XapakTepu30BaTh METO/IbI U3yUCHHUS
T€HETHUKU YeJioBeKa (TeHea IornyecKui,
OJIM3HEIOBBIN, IINTOICHETUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKHU,
MONYJIAIIMOHHO-CTATUCTUYECKHUIN ).
OnuceIBaTh 1EIH, 3a0a91

U TOCTHKEHUS MEXIYHAPOIHON
nporpaMmsbl «I'€HOM 4YeToOBEKay.
Paznuuath Ha M300pakeHUAX (CXeMax,
TabJIMIIax ) KapThl XpPOMOCOM
(remeTuyeckue, GU3NIECKUE,
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KJIETKU. [IoOHATHE «TEHETUYECKOTO
rpy3a». DTUYECKHUE ACIIEKThI
UCCIIeZIOBaHUMN B 00JacTu
PENAKTUPOBAHMS T€HOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue hakToOpbl MOBBIILIEHHON
YyBCTBUTEJILHOCTH YEJIOBEKA

K (pU3MUECKOMY U XUMUYECKOMY
3arpsA3HEHUIO OKPYIKAIOLIEN CPEBI.
I'enernueckas npeapacnoa0KEHHOCTh
YEJI0BEKa K IaTOJIOTUSIM.
JleMmoHcTpanum

Tabauysl u cxemol: «Kapuotun
YeJI0BeKa», «MeTobpl H3ydeHus
IE€HETUKHU YeloBeKa», «I eHeTnueckne
3a00JI€BaHUS YEIIOBEKAY.
IIpakTuyeckas padora
«CoCTaBIIEHHE U AaHAJIN3 POJIOCITOBHON»

CHKBEHCOBEIEC).

OnuceIBaTh METOABI COBPEMEHHOTO
onpeieIeHUs] TCHOTUITa OpraHu3Ma:
MTOJTHOTEHOMHOE CEKBEHHUPOBAHHE,
TCHOTHUITMPOBAHUE, B TOM YHCJIC

¢ nomoupro [111P-ananm3a.
XapakTepu30oBaTh HACJIC/ICTBEHHBIE
3a00J1€BaHUs YeJIOBEKA U 3a00JIEBaHUS
C HACJEJICTBEHHOMN
MIPEIPaACTIOIOKEHHOCTBIO.
CpaBHUBATh T€HHBIE, XPOMOCOMHBIC
00JIe3HH YeJIOBEKa U 00JIC3HU

C HacJIECTBEHHOMU
MIPEAPACTIONIOKEHH OCTHIO.
YcraHaBnMBaTh B3aUMOCBSI3h MEXKIY
HacJIeICTBEHHBIMU 3a00JIEBaHUSIMH

YeJIOBEKA U UX TEHETUUYECKOU OCHOBOU.

OO0O0CHOBBIBAThH 3HAYEHUE MEIUKO-
TCHETHYECKOT0 KOHCYJIbTHPOBAHUS
B IIPEIOTBPAIIICHUH H JICYCHUN
HAacJIeACTBEHHBIX 3a00JI€BaHMI
yeJIoBEKa

Htoro yacos 11o Teme 3
15 | Tema «Ceekuusi OpraHu3MoB»
15.1 | OcHOBHBIEC TOHATHUSI 1 JloMecTHKaIys U CEICKITUS. PackpbiBaTh coaepaHle OCHOBHBIX

CCJICKIIN

3apoKJIeHUE CeNEKIUU
U JIOMECTHUKAIMU. Y UYeHHE

MOHSITHN: CEICKIUS, JOMECTUKAIIMS,
NPUMUTHUBHAS CEJICKIIHS,
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H.H. BaBunogsa o LlenTpax
IIPOUCXOKJIEHUSI U MHOT000pa3us
KYJIbTYPHBIX pacTeHui. Ponb cenexnun
B CO3/IaHUU COPTOB PACTEHUU U TIOPOJ
KUBOTHBIX. COPT, MOPOJIA, IITAMM.
3aKOH FOMOJIOTHYECKHUX PSII0B

B HACJIECTBEHHOW U3MEHYMBOCTH
H.W. BaBunoBa, ero 3HaueHue

IS CENEKIIMOHHON PadOoTHI.
JemoHcTpanumn

llopmpemuwi: H. 1. BaBunos,

N. B. Muuypumn, I'. /I. Kapneuenko,
I IT. JIykpanenko, b. JI. Acraypos.
Tabauybl u cxemvl.: «LIeHTpBI
IPOMCXOXKJIEHUSI U MHOT000pa3us
KYJIbTYPHBIX PaCTEHUI», «3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJICZICTBEHHOW U3MEHUYUBOCTHY.
JlaboparopHuasi padora
«/3yueHue copToB KyJIbTYpPHBIX
pacTEeHUH U MOPOJ JOMAITHUX
KUBOTHBIX)

KOMOWHATUBHAS CEJEKIIUS, COPT,
Mopoja, ITaMM.

[IepeuyunciisiTe OCHOBHBIE ATAIbI
Pa3BUTHS CEJICKIIMU KAK MPOIEcca

Y HayKH.

XapakTepru3oBaTh COACPKAHUE
yuenus H. 1. BaBunosa

o LleHTpax mpoucxoxaIeHUs

1 MHOT000pa3ust KyJIbTypPHBIX
pacTEeHUM.

ITokaseiBath LIeHTpBI TPOUCXOKACHNUS
1 MHOT000pa3ust KyJIbTYPHBIX
pacteHui u LleHTpsl fOMecTUKAINT
JIOMAIIIHUX >KUBOTHBIX HA KapTe

MUPa, CBS3bIBATH UX MECTOMOJIO0KEHHUE
C 04aramMu BO3HUKHOBEHUSI JPEBHEUIIINX
IUBUIIN3AIH.

CpaBHUBATH COPT, MOPOAY, IITAMM

C BUJIaMU-POIUYAMU.

OO0ocHOBBIBaTh 3HAUYCHHUE 3aKOHA
TOMOJIOTUYECKUX PSIOB

B HACJICJICTBEHHON M3MEHYUBOCTHU

H. 1. BaBunoBa 11 CeIeKIIMOHHOMN
paboTHI.

OnuceIBaTh NEPCIEKTHUBBI
JIOMECTHUKAIIMHA U CO3JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHU, TOPO/I

93



®enepanbhas pabouas mporpamma | buonorust. 10—11 kmaccs (yriryOieHHBINH YPOBEHB)

JOMAITHUX XUBOTHBIX U IITAMMOB
MUKPOOPIraHu3MOB

152

MeTtoapl
CEJICKILIMOHHOU
pabotel. CoxpaHeHue,
U3y4YCHUE

1 MCIIOJIb30BAHHUE
FeHETUYECKUX

pecypcoB

MeTobl CeNeKIIMOHHOM PadoTHI.
HckyccTBeHHBIN 0TOOpP: MacCOBBIT

Y UHIUBUYAIbHBIA. DTaIlbl
KOMOWHAIIMOHHOW CEJICKITHH.
HcnpiTanne npon3BoaUTENEH

1o MOToMcTBY. OTOOp 1O FEHOTUITY

C IOMOIIBIO OIIEHKH (PEeHOTHUIIa
OTOMCTBa U OTOOP MO T€HOTHUITY

¢ nomoibto ananm3a JJHK.
NckyccTBEeHHBINM MyTareHes3 Kak MeTo/
CEJIEKIIMOHHOM PaOOTHI.
PaguaioHHbI 1 XUMWYECKUH
MyTareHe3 Kak UICTOUHUK MYTallui

Y KyJIbTYPHBIX ()OpPM OpraHU3MOB.
Hcnonb3oBanne reHOMHOTO
pEOaKTUPOBAHUS U METOJIOB
pexkoMmOunanTHbIX JJHK my1s monyuenus
MCXOJHOIO MaTrepuaiia Jjisi CEJIEKIINH.
[TonyyeHue MOIUIIIOUAOB.
BuyrpuBugoBas rudpuan3anusi.
BiM3KOpOICTBEHHOE CKPEIIMBAHUE,
unu uHOpuauHr. HepoacteBenHoe
CKpElIMBaHUE, WIN ayTOPUIUHT.
I'erepo3uc u ero npUYUHBI.
Hcnonws3oBanue rereposuca

PackpbIBaTh cosepxkaHue TEPMUHOB

Y TIOHSTUI: UCKYCCTBEHHBIN OTOOD,
IIPOU3BOIUTEIH, IKCTEPHEP,
OJIM3KOPOACTBEHHOE CKPEIIMBAHHUE,
WM HTHOPUIUHT, HEPOJCTBEHHOE
CKpeIlMBaHUE, WK ayTOPUANHT, YUCTas
JIUHUSL, TeTepo3uc (TuOpuIHas cuia),
T€HOMHOE PEIaKTUPOBAHUE,
UCKYCCTBEHHBIN MyTareHes, (pakTopbl-
MYTAareHbl, NOJUIUIOUIbI, OT/1aJI€HHAs
ruOpuan3alnsl, CCKBEHUPOBAHME.
XapakTepru30BaTh OCHOBHBIE METO/bI
CEJIEKIIUU PACTCHUN U )KUBOTHBIX:
MCKYCCTBEHHBIN 0TOOD

Y THOPUIU3AIINIO.

CpaBHUBAaTh MacCOBBIN MCKYCCTBEHHBIN
0TOOp C UHAMBUIYATBHBIM, TTOKa3bIBaTh
UX 3HAYEHHUE JJIs1 CEJEKIIUU
KyJIbTYPHBIX PACTEHUN U IOMAITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
OTJAJICHHON TMOPUIN3ALINY B CEJIEKIIUH.
OmnuceiBats onsiT ['. JI. Kapneuenko

10 TIPEOJIOJICHUIO OECTLIIONUS
MEXBUJIOBBIX THOPHUIOB.
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B ceneknun. OTmageHHas
rubpuauzanus. [Ipeononenue
OeCII0Is MEXKBUIOBBIX THOPHIOB.
JIoCTHKEHUS CEeJIEKIIUN PACTEHUN U
YKUBOTHBIX.

CoxpaHeHue 1 U3y4yeHue reHeTUUECKUX
PECYPCOB KYJIBTYPHBIX PACTEHUHN U UX
JUKUX POAUYEH I CO3IaHUS HOBBIX
COPTOB U THOPHUIOB
CEIbCKOXO035UCTBEHHBIX KYJIBTYP.
JemoHcTpanumn

llopmpemuwvi: H. . BaBunos,

N. B. Muuypun, I'. /I. Kapneuenko,
H. bopinoyr, 1. K. bensies.

Tabauysl u cxemol: «MeToabl
cenexkumny, «OTaaacHHast
rubpuan3anusy, «Myrarenesy.
JlaboparopHasi pabora

«/3yueHne METO0B CENEKIUn
pacTeHun»

IIpakTuyeckas padora

«lIpuBuBKa pacTeHU».

Irerypceust «OCHOBHBIE METOIBI

Y TOCTUKEHUS CEJICKIIUU PacTeHUM

Y KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIIUIO, TIJIEMEHHYIO (hepMy,
COpPTOUCIIBITATEIbHBIN YYACTOK,

Pa3znuuate Ha n300pakeHusax (cxemax,
TabJIMIAX) y OTEIbHBIX
IIPEICTaBUTEIIEN KOHKPETHOTO COpTa
Y TIOPOJIBI XO3SIIICTBEHHO LIEHHbBIE
MPU3HAKH, HEOOXOAUMBIE YEIOBEKY.
XapakTepu30BaTh POJib CEICKIUU

B 00€CIIeUE€HUH IIPOIOBOJILCTBEHHOM
0€3011aCHOCTH Y€JI0BEYECTBA.
[IpBOIUTH KOHKPETHBIE TPUMEPHI
JOCTUKEHUI CENEKIUU KyIbTYPHBIX
pacTeHHil U TOMalIHUX )KUBOTHBIX

B Poccun
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B TEIJIMYHOE XO3SMCTBO,
B J1a00paTOPHUIO arpOyHUBEPCUTETA
WJIM HAYYHOTO IIEHTPA)»

Hroro

YacoB I10 TEME 4

16

Tema «BHOTEeXHOJIOTrU 1 CHHTETHYE

CKas OMOJIOTUs»

16.1

buorexHosorus xkak 1
HayKa U OTpacib
MIPOU3BOCTBA

OOBEKTHI, UCTIONb3YyEMbIE
B OMOTEXHOJIOTUU, — KJIETOYHbIE
Y TKaHEBBIE KYJIbTYPHI,

TpanunrionHas OGMOTEXHOIOTUSI:
XJIeOOINeyeHune, NoJy4eHnue
KHCJIOMOJIOYHBIX ITPOJYKTOB,
BUHOJIeTHEe. MUKPOOHOIOTrHISCKHI
cuHTe3. OOBEKTHI
MHUKPOOMOJIOTUYECKUX TEXHOJIOTUH.
[TpouzBoicTBO O€iKa, aMUHOKHUCIIOT
Y BUTAMHUHOB.

JdemoHcTpanumn

Tabauywvl u cxemst: «Vcnonb3oBaHue
MHUKPOOPTaHU3MOB B ITPOMBIIIJIEHHOM
MIPOU3BOJICTBEY.

JlabopaTopHas padora

«3yueHnne 00bEKTOB
OMOTEXHOJIOTUNY.

IIpakTuyeckas padora
«Ilonmyyenne MOJIOUHOKHUCIIBIX

POJTYKTOBY.

MHUKPOOPraHU3MBbI, UX XapaKTEPUCTHKA.

PackpeIBaTh comepkaHue TSPMHUHOB
Y TIOHSATUI: OMOTEXHOJIOTHS,
TPaaUIIMOHHAS OMOTEXHOIOTHS,
MUKPOOUOJIOTHYECKUI CUHTE3,
MHUKPOOMOJIOTHYECKAS TEXHOJIOTHSI.
[lepeuncnsaTe HaNIpaBICHUS
OMOTEXHOJIOTUY; 1IETTU U 3a]1a4H,
CTOSAIIKE TIepe]l OMOTEXHOJIOTHEH.
XapakTepu3oBaTh 00bEKTHI,
UCIIOJIb3yeMble B OMOTEXHOJIOTHH, —
KJICTOYHBIC M TKAHEBBIC KYJIBTYPBI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIEC METOJIBI
TPaIUIIMOHHON OMOTEXHOJIOTUHU

U JOCTKEHUS MUKPOOMOJIOTHYECKON
TEXHOJIOTHH.

OO0O0CHOBBIBATH 3HAYCHUE
OMOTEXHOJIOTUU

JUTSL CENTbCKOXO035IHCTBEHHOTO
MIPOM3BOJICTBA
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Jrerypeust «buorexHonorus —
Ba)KHEWIIIAsi TPOU3BOAUTEIbHAS CHUIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTHYECKOE
IIPOU3BOICTBO)»

16.2

OcHOBHEBIE
HaIpaBJICHUS
CHUHTETUYECKOM
OHOJIOTHH

Co3nanue TeXHOJIOrui

Y HTHCTPYMEHTOB LIEJICHAIIPABIEHHOTO
U3MEHEHUA U KOHCTPYHUPOBAHUS
T€HOMOB C IEIBIO TTOTYyYCHUS
OpPraHu3MOB U UX KOMIIOHEHTOB,
COJIEpIKAIMX HE BCTPEUAIOIINECS

B MPUPOJIe€ OUOCUHTETUUECKHUE MYTH.
Knerounas unxxenepusi. Metoabl
KYJIbTYPBI KJIIETOK U TKAaHEN PaCTCHUH U
#UBOTHBIX. Kprobanku. ComaTnueckas
TUOpUIU3AINS M COMAaTUYECKUMA
smOpuorenes. Mcronp3oBaHue
rarjiouJIOB B CEJIEKIIUU PACTEHUM.
HckyccTBEHHOE OILIIOIOTBOPEHHUE.
PekoHcTpyKIIUs AMUEKIIETOK 1
KJIOHUPOBaHUE )KMBOTHBIX. MeTo
TPaHCIUIAHTALIUM SIJIEP KIIETOK.
JleMmoHcTpanum

Tabauywvr u cxemol.: «Knerounas
WHXKEHEPUS»

PackpriBaTh coaepkaHue TEPMUHOB

Y TIOHATHI: KJIETOUYHAS! UHKEHEPUS,
KJICTOYHAas TEXHOJIOTHs, METO/I
KYJbTYPbI KJIETOK M TKaHEH,
TOTUIIOTEHTHOCTb, TJTIOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAIBHOE
Pa3MHOXKEHHUE PACTECHUM, coMaTU4YecKas
ruopUaAN3aIns, TarIOUbl, THOPUIOMBI,
MOHOKJIOHAILHBIC M TTOJIMKJIOHAJIbHEIC
aHTUTEJA, METO/ TPAHCIUIAHTALINU SITED,
KJIOHUPOBAHUE.

XapakTepu3oBaTh OCHOBHBIE
HanpaBJIeHUS] CHHTETUYECKOM
OHOJIOTHH.

OnuchiBaTh Ha KOHKPETHBIX TPUMEpax
METO/bI KJICTOYHON WHXKEHEPUH.
[IpuBOIUTE MPUMEPHI UCITOIH30BAHUS
MOHOKJIOHAIBHBIX Y MOIUKIOHATBHBIX
AHTUTE B MEIUIIHE.

OneHuBaTh 3HaUYeHNE CHHTETUUYECKOUN
OMOJIOTHH JIIS CELCKOT0 X03SIHCTBa

Y MEJIMITAHBI
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16.3

XpomMocoMHast
Y TCHHAsi UHKXEHEPHUSI

XpOMOCOMHAas U T€HHAsI NHKEHEPHUSL.
HckycCTBEHHBIN CUHTE3 TEHA U
KOHCTPYHPOBaHHE PEKOMOMHAHTHBIX
JIHK. JlocTrxkeHUs: U NepPCIEKTUBBI

XPOMOCOMHOM U F'€HHOU UHKEHEPUHU.

ODKOJIOTMYECKHE U ITHUECKUE
poOJIEMbI TEHHOW MHKEHEPHUH.
JdeMoHCcTpanuu

Tabauywvl u cxemol.: «I eHHAS
WH>KECHEPUS»

PackpeIBaTh conmepaHue TEPMHUHOB
Y TIOHSTUH: TeHHAs] HH)KCHEPUs,
PECTPUKIIMOHHBIE YHAOHYKJIIEA3bI
(pecTpuKTa3bl), JIUMKUE KOHIIHI,
TJIa3MUIbI, PECTPUKITHS,
JUTHPOBaAHUE, TpaHchopMmarus,
CKPUHUHT, TPAHCT€HHbIE
(reHeTu4eCKU MOIU(PUITUPOBAHHEIE)
OpPTaHU3MBI.

OrnuceIBaTh METOIBI
PEIPOAYKTUBHOTO M TEPATIEBTHUECKOTO
KJIIOHUPOBAHUS, KJICTOYHBIC T
€XHOJIOTHUHU U CIIOCOOBI T€HETUYECKOM
WHKEHEPUH.

XapakTepru3oBaTh JOCTUKEHUS T€HHOU
WHKEHEPUH.

OrneHnBaTh SKOJOTHICCKUE

Y ATUYECKHE MTPOOIEMbI
KJIOHUPOBAHUSA U CO3JaHUs
TPAHCT€HHBIX OPTaHU3MOB,
MEePCTICKTUBHI Pa3BUTHUS
XPOMOCOMHOM U T€HHOMN

WHXEHEPHUH

16.4

MeaunmHcKe
OHMOTEXHOJIOTUHU

MeaunuHckue OMOTEXHOIOTHH.

PackpriBaTh conepxanue

TEPMUHOB U MOHSITUN: MEIUIIMTHCKAS
OMOTEXHOJIOTHS, METaOOJIOMHEIN
aHaJii3, TCHOIEHTPUYECKUI aHaJIn3,
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MEPCOHAIIM3UPOBAHHASA MEIULINHA,
pereHeparuBHas MeIULIMHA.
XapakTepu3oBaTb METOJIbI
MeTa0O0JIOMHOTO U TEHOIIEHTPUYECKOTO
aHaJIM3a; UCIO0JIb30BAHUE CTBOJIOBBIX
kieTokK; [T1[P-nuarHocTuky; TapreTHyro
TEpaIUIO paKa

Htoro vyacoB no teme 4
Pe3epBHoOE Bpems 1
OBHIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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11 KIIACC
HanmenoBanue
No KommuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
/i pa3zeioB U TeEM 4ACOR [IporpammHoOe conepxkaHue S —
y4e0HOr o mpeMeTa
1 | Tema «3apoxaeHue u pa3BuTHe IBOJIOIUOHHBIX MPEACTABJICHUI B OHOJIOTMH »
1.1 | OBomtoMOHHAs 1 OBomonmonHas teopust Y. Jlapsuna. PackpeiBats copepxaHne TEPMUHOB
teopus Y. Jlapsuna [Ipennocbuiku BOSHUKHOBEHUSA Y TOHSITUN: KPEallMOHU3M, BH/I,
napBuHHA3Ma. JKU3Hb U HAy4YHas cUCTeMaTHKa, OMHapHas HOMEHKJIATYpa,
nesrenpHOCTh Y. JlapBuHa. UCKYCCTBEHHAsI CUCTEMA
JleMoHCcTpanum KJaccuuKaI OPraHu3MoB,
Ilopmpemui: Apuctorens, K. JInHHEH, | HCTOpUYECKHI METOJ, JAPBUHU3M.
K. b. JTamapk, 3. K. Cent-Unep, XapakTepu3oBaTh B3I b
K. Krosre, Y. [lapBuH. Apucrorens, Omnenokia, Jlykpenns
Tabauyer u cxemvt: «CucteMa >KUBOU Kapa, /1. Pes Ha pazButue KuBoi
npupobl (o K. JIunuero)y, [IPUPOIBL.
«JlecTHUIIA )KUBBIX CYLIECTB Ouenusarthb Bkiag K. JIuaues
(o Jlamapky)», «MexaHusm B pa3BUTHE OMOJIOTHH.
dbopMupoBaHUS TPUCTIOCOOICHUN CpaBHUMBATH B3Il HA BUJT
Yy PACTEHUN U )KUBOTHBIX u sBommonuio K. Jlunues, XK. b.
(o Jlamapky)», «Kapra-cxema Jlamapka u Y. JlapBuHa.
Mapuipyra nyremectsus Y. Jlapsuna», | Kpurnuecku oneHuBaTh
«Haxonku Y. [lapBuHa» KpPEallMOHUCTCKUE B3IJISIAbI HA JKUBYIO
MIPUPOY.
[TepedncnsTh KyJIbTYPHO-UCTOPUUECKHUE
Y €CTECTBEHHO-HAYYHBIE MTPEMOCHLIKI
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TMOSIBJICHUS 3BOJIIOLIMOHHON TEOPUU

Y. JlapBuHa.

OnuceiBaTh poib UCTOPUUECKOTO
METO/1A.

Nznarate cynmHOCTh 3BOIIOIMOHHOM
teopun Y. JlapsuHa.

Ha3sbiBaTh 0cHOBHBIE (hakThl Ororpaduu
Y. JlapBuHa ¥ dTaIbl CO31aHUS UM
ABOJIFOLIMOHHON TEOPUHU

1.2

JIBYKYIIIHE CUJIBI
ABOJIIOIIMHA BUJOB
o Y. JlapBuny

JIBUKyIIME CUIIBI IBOJIIOIIMN BUIOB
no Y. JlapBuny (BeIcOKast
MHTEHCUBHOCTbH Pa3MHOKECHHUS
OpPraHM3MOB, HaCJEICTBEHHAs
M3MEHYUBOCTh, OOpHOa

3a CyILIECTBOBAHUE, €CTECTBEHHbIN
1 UCKYCCTBEHHBIN O0TOOD).
JdemoHcTpanumn

llopmpem: Y. JlapBuH.

Tabnuyvt u cxemvl: «OopMbl OOPHOBI
3a cyliecTBoBaHuey, «Ilopoab
roiyoei», « MHOrooOpasue
KyJbTYPHBIX (DOPM KaIlyCThI»,
«ITopobl mOMaITHUX JKUBOTHBIXY,
«Cxema 00pa3oBaHuUsl HOBBIX BUJIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIIEHUSI ABUKYIIUX CHJT
SBOJIIOLIAM

PackpsiBaTh conep:kaHle TEPMUHOB

Y TIOHSTHI: HACJIEICTBEHHOCTb,
M3MEHYUBOCTb, UCKYCCTBEHHBINA OTOOP,
0opn0a 3a CylIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD.

N3narate cynHOCTh y4eHUS

Y. JapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh ABUKYIIUE CUIIbI
ABOJIIOLIUM BUJOB 10 J{apBUHY.
[IpuMeHATh 3HaHUA O ABWKYIIMX CHJIAX
ABOJIOLMH BUAOB 10 J[apBUHY

JUTsE OOBSICHEHUSI MHOT000pa3ust BUIOB,
OpOJ, TOMAIIIHUX )KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHUMN
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1.3 | ®opmupoBanue 1 OdopmiieHne cuHTETUYECKOM Teopuu | PackpeiBaTh coaepikaHne TEPMUHOB
CUHTETUYECKON spomonuu (CTD). Heitrpanbhas Y TIOHATUN: JapBUHU3M, MyTalllH,
TEOPUHN IBOJIFOLIUU Teopus sBosronuu. CoBpeMeHHas MYTaLMOHHBIN IIPOLECC.

HBOJIIOLIMOHHASI OMOJIOTUSI. OOBIICHATH IPUYMHBI KPU3HCA
3HaueHKe PBOITIOIMOHHON TEOpUHr JapBUHU3MA.
B (OpMHUPOBAHUM €CTECTBEHHO- O060CHOBBIBATH 3aKOHOMEPHOCTh
HAay4YHOW KapTUHBI MUpAa. TpaHchopMallMK TapBUHU3MA
JleMmoHCcTpanum B CUHTETHYECKYIO TEOPHIO 3BOJIFOLIUU
llopmpemuwi: C. C. UeTBEpUKOB, (CT9).
N. N. lllmansrayzex, /1. Xonuaeiin, Mzmarate ocHoBHBIC MonoxkeHUss CTO.
J1. K. benses. OuenuBath Bkaaf . e @pusa,
Tabauyer u cxemvt: «OCHOBHbBIC C. C. YerBepukona,
IIOJIOKEHUSI CUHTETUYECKOU TEOPUHU N. N. llImansraysena, /1. K. bensieBa
SBOJIIOITUN B hopmuposanue CTD.
OuenuBath 3HaueHue CTO
B (hOpMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTUHBI MUPA
Hroro yacoB o teme 4
2 | Tema « MUKpPOIBOIIONMA U €€ Pe3yabTAThD»

2.1 | Drambl 3 [TonynAnus Kak d1eMeHTapHast PackpeiBaTh conepxaHue TEPMUHOB
HBOJIFOIITMOHHOT O eauHuna 3Booun. CoOBpeMEHHbIE Y TIOHATHI: MUKPO3BOJIIOLINS,
nporecca: METO/Ibl OLICHKU T€HETHYECKOTO MAaKpO3BOJIIOIMS, MyTalliHy, MOMYJISIIUSA,
MHKPOIBOJIIOLIMSA pa3zHooOpasust U CTPYKTYphI KOMOWHAaIUK T€HOB, FT€HO(POH/I,

Y MAKPO3BOJIIOLIUSI. nonynauuid. I3Menenue renoona AJIEMEHTAPHOE IBOJIIOLIMOHHOE SIBJICHUE.
[onysius — MONYJIALIMY KaK 3JIEMEHTAPHOE XapakTepr30BaTh MUKPOIBOIIOLIUIO KAK
AJeMEHTapHas ABOJIIOLIMOHHOE SIBJICHUE. 3aKOH ATall MOSBJICHUS TPUCIIOCOOTIEHUN

CAMHHUIIAa 5BOJIIOIINN

reHerndeckoro pasHosecus 1. Xapau,

Y BUJI000pa30BaHUS.
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B. Baiin6epra.

JdemoHcTpanuu

Tabauywl u cxemwvl: «MyTarmoHHast
U3MEHYUBOCTBY, «llomynsiuuoHHast
CTPYKTYypa Buaa», «CxeMa MposiBICHUS
3akoHa Xapau—BaitnGepray.
JlaboparopHuasi padora

«BpIsiBIEHHE U3MEHUMBOCTH Yy 0CO0€H
OJIHOTO BUJIA»

XapakTepu30BaTh MOMYJSINI0 KaK
AJIEMEHTAPHYIO €IUHUILLY SBOJIFOLIUH.
[lepeuunciisaTe MpU3HAKKA UICATHBHON
MOMYJISIUN U OOBACHSTH YCIOBHUSI
BBITIOJIHEHUS 3aKOHA Xapanu—
Baitn6epra.

[IpuMeHATh UMEIOIINECS 3HAHUS

JUTsL OOBSICHEHUS! TPUYMH U3MEHYMBOCTH
y ocobeii ogHOT0 BUAA

2.2

DJleMEeHTapHbIE
(bakTopbI IBOMIOIUU

DOnemeHTapHble (PaKTOPBI (IBUKYILKE
CHUJIBI) ABOTIOLMH. MyTallMOHHBIN
nporiecc. KomOuHaTuBHas
M3MEHYHMBOCTD. [[peiid renos —
CIIy4allHbIC HEHANPABJICHHBIC
M3MEHEHHS 4acTOT aJUIeNIen

B nonyJsinusax. DPpGheKT oCHOBaTEIS.
Murpanuu. M3omsmuys nonysiuii:
reorpaduueckas (IpocTpaHCTBEHHAs),
Oouosornyeckas (pernpoayKTUBHA).
JdeMoHCcTpanuu

Ilopmpemuwi: C. C. UeTBEpUKOB,

. Maiip.

Tabauyvl u cxemvl: «JIBHXKYIIHE CUITBI
ABOJIIOIUNY, « DKOIOrndecKas
M30JI1MS TONYJISIAN CEBAHCKOM
dopenny, «I eorpaduyeckas U30IALUSL
JUCTBEHHUIIBI CHOMPCKOM

PackpbiBaTh cosiepxkaHue TEPMUHOB

Y TIOHSATUM: MYTallMOHHBIN MPOILIECC,
KOMOMHATHUBHAs U3MEHYUBOCTb,
MONYJIAIIMOHHBIE BOJIHBI, Ipeii(h) TeHOB,
MUTpaIu, U30JILUs, Teorpaduueckas
(IpocTpaHCTBEHHAsT) U30JISIIUSA,
Oounonorudeckas (penpoayKTHBHAs)
u3osius, 3¢ dexT ocHoBaTens, 3P heKT
OYTBLUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh JIE€MEHTapHbIE
(hakTOpHhI (IBMKYILIUE CUIIBI) YBOJTFOIIUH.
Ouenubats Bkaajg C. C. YerBepukona,
9. Maiipa B pa3BUTHE 3BOJIIOIMOHHOT O
YUCHHUSL.

OOBSACHITH IPUUUHBI HEHAIIPABICHHOTO
JEUCTBHS DJIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (haKTOPOB.

[IpuMeHATh UMEIOIECS 3HAHUS
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Y JJUCTBEHHULBI 1AYPCKON»,
«lTonmysAMOHHBIE BOJIHBI YMCIIEHHOCTH
XUIIHUKOB U KEPTB»

O IBMKYIIUX CHJIAX BOJIIOIAN
JUIsl OOBSICHEHUS MPUYUH pa3HOOOpa3us
reHo(OoH/1a MOIMYJISIHN OJTHOTO BHIA

2.3

EctecTBenHbIM
otbop —
HaNpaBJIAIOMIUN
(bakTop IBOIIONHH

EcrectBenHbIi 0TOOD —
HaIPaBJISIONINI (aKTOP IBOJIOIUU.
dopMBbI €CTECTBEHHOTO 0TOOpA:
ABVOKYIIUN, CTAOUIH3UPYIOLIHA,
pa3pbIBAIOIINI (IU3PYITUBHBIN).
ITonogoit oT60p. Bo3HukHOBEHME

Y HBOJIIOLIMS COLIUATTLHOTO TIOBECHUS
KUBOTHBIX.

JleMmoHcTpanum

Tabauywvt u cxemol: «Cxema AeHCTBUSA
€CTECTBEHHOr0 0T00pay, «DopMbl
O0pBLOBI 3a CYIIECTBOBAHUEY,
«MHIyCTpHaIbHBIN MEJIAHU3MY,
«OKuBbIE UCKOTTAEMBIE)

PackpbiBaTh conepxaHue TEPMUHOB

1 TIOHSATHI: €CTECTBEHHBIM 0TOOD,
JIBUKYITUN 0TOOP, CTAOMITM3UPYIOIUN
0TOOp, Pa3phIBAIOIINI 0OTOOP, TTOJIOBOI
otbop.

XapakTepu30BaTh €CTECTBEHHbBINH 0TOOD
KaK JBWKYIIYIO U HAMPABIISIONIYIO CUITY
ABOJIIOIINH, €r0 (POPMBI.

Paznmuate opMBbI €CTECTBEHHOTO
0TOOpa B MOMYJISAIHSIX, TPABOIUTH
MIPUMEPHI ICHCTBUS B TTOMYJISAIUSIX
(hopM ecTecTBEHHOT0O 0TOOpA.
OOBICHATH MIPEATIOCHUTKH

JUISL IEUCTBUSI ABKYLIEN

U cTabumsupyromieit hopm
€CTECTBEHHOT0 0TOOpa.

CpaBHuBaTh POPMBI €CTECTBEHHOTO
oT0opa, JenaTh BHIBOABI HA OCHOBE
CpaBHEHHSI.

[IprMeHATh UMEIOIITECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

JUIsL OOBSICHEHUS TTPOLIECCOB,
MIPOMCXOISAIINX B TIOMYJISIITUSX BUIOB
OpPraHu3MOB
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2.4

[Iprcnoco6eHHOCTh
OpPraHu3MOB Kak
pe3ybTaT
MUKPO3BOJIOLINH

[IprcnocoOIeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPOIBOJIIOLIUH.
Bo3HaukHOBeHHE TPUCTIOCOOICHU

y Opranu3mMoB. ApoMopdo3bl

u uanoaaanrtanuu. [Ipumeps
MPUCIIOCOOJICHUI Y OPraHU3MOB:
Mopdoioruyeckue, Gru3noJI0ru4ecKue,
OMOXMMUYECKHE, TOBEACHUYECKHUE.
OTHOCUTENBHOCTD MPUCTIOCOOTICHHOCTH
OpraHu3MOB.

JemoHcTpanumn

Tabauyvl u cxemvl:
«ITokpoBUTETHCTBEHHASI OKPACKa
KUBOTHBIX», «IIpenynpesxnatomas
OKpacKa >KUBOTHBIXY,
«DU3NOTOTUYECKUE aTJaNITAIIUN,
«IIprcroco0IeHHOCTh OPTaHU3MOB U
€€ OTHOCHUTEIBHOCTHY.
Oo6opynoBanue: repOapun pacTeHUI;
KOJUIEKIIMM HACEKOMBIX; Uydesa MTHI] 1
3BEPEN C IPUMEPAMHU PA3IIMYHBIX
MPUCIIOCOOJICHUM.

JlaboparopHasi pabora
«IIpucnocobneHust opraHu3MOB U UX
OTHOCHUTEJbHAS 11€TIECO00PA3HOCTbY.
JlaGopaTopHas padora

«3yaenue apomopdo30B u

PackpriBath conmepikannue TepMruHa
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB
(amarrranus), apoMopdos,
UAMOoadanTalus.

[TpuBOANTH KOHKPETHBIC TPUMEPHI
MPUCTIOCOOJIEHUI OPraHU3MOB
(mopdonoruueckue, puznonoruueckue,
OMOXMMUYECKUE, TOBEACHUYECKHE).
OOBACHATD MEXaHU3M BO3HHUKHOBEHHUSI
MPUCIIOCOOJICHUIN Y OPraHU3MOB.
[IpuBoauTH MpUMEpPHI ApOMOP(PO30B

Y UIAO0AJANTAlNN y PACTEHUI

U )KMBOTHBIX.

OOBsICHATH POIb apoMop(}ho30B

B OCBOEGHUU OpPraHW3MaMU HOBBIX Cpel
oOuTaHU.

OOBACHATH POJIb UINOATATI TAIIIHA

B [IPUCIIOCOOJIEHUH OPTraHU3MOB

K KOHKPETHBIM YCIIOBUSIM CPEJIbI.
Jloka3bIBaTh OTHOCUTEJIBHBIN XapakTep
MIPUCIIOCOOJIEHHOCTH U PUBOAUTH
pUMEpbl OTHOCUTEIILHOCTH aJanTallui.
PackppiBaTh 3HaUEHUE TBUKYIIUX CHIT
ABOJIIOLIMH B ((OPMHUPOBAHUU
MIPUCTIOCOOJICHUI
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WJIMOATANTAlNN y PACTECHUN
U JKUBOTHBIX)»

2.5 | Bun, ero kpurepuu Bupn, ero kpurepuun u cTpykrypa. PackpeiBaTh conepkaHue TEPMUHOB
U CTPYKTYpa JleMoHCcTpanumn Y MIOHATUUW: BUJ, KPUTEPUHU BU/]IA,
Tabauywl u cxemwvl: «Kputepuu Busa», | momumopdusMm, BUILI-IBONHUKH, apeal,
«Bunpl-nBoitHukn», «CTpyKTypa BUJIa | SKOJOTMYECKasl HUILIA, Oy,
B [IPUPOJIEN. BHI0BOUM KAPUOTHII, KOCMOITOJIUTHI,
Oo6opynoBanue: repOdapuu pacTeHUI; | DHIAEMHKH, TTOJIBUJIbI, SKOTHUIIBI.
KOJUIEKIIMHA HACEKOMBIX; Uydena INTULL XapakTepu30BaTh KPUTEPUU BUIA
Y 3BEpEN pa3HbIX BUJIOB. (Mopdosiornueckuit, TeHETUYECKUA,
JlaGoparopHasi padora OMOXUMHYECKUM, reorpapuaecKuii,
«CpaBHEHME BUIOB AKOJIOTUYECKUM, OMOXUMHUYECKUMN ).
110 MOP(POJIOTUIECKOMY KPUTEPHUIOH» OOBSACHITH HEOOXOAUMOCTD
MCIIOIb30BAHUS BCEM COBOKYITHOCTH
KPUTEPUEB [IJI ONPEACIICHUS BUIOBOU
MIPUHAJJIEKHOCTH OpraHu3Ma.
[IepeuunciisiTe OCHOBHBIE
BHYTPUBHUJIOBBIEC TPYIITHUPOBKHU.
OOBIICHATH TPUYHUHBI
CYILIECTBOBAHHS MOHO-
Y TIOJINTUITUNYECKUX BUIOB.
CpaBHUBATH BUIBI
110 MOP(POJIOrHIECKOMY
KPUTEPUIO
2.6 | BunooOpa3oBanue BunooOpa3oBanue kak pe3yyibTar PackpsiBaTh conep:kaHlEe TEPMUHOB
KakK pe3yJbTaT MUKPOABOIOIMU. M30msmms — Y TIOHATHI: BU1000pa30BaHHUE,
MHKPOIBOIIOLINH. KIIF0OUEBOM (haKTOp BUI000pA30BAHUS. | U3OJISAIIMS, KOIBOJIOIIHS.
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CB3b
MMKPOIBOIIOLIUH
U DITUIEMHUOJIOTUNA

[Tytu 1 cnocoObl BUI000Opa30BaHUS:
ajuonarpudeckoe (reorpaduyueckoe),
CUMITATPUUECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOEY (TTOJIUTLIONTU3AITHS,
rudpuauzanus). JJnmurensHOCTb
HBOJTIOIIMOHHBIX MPOIIECCOB.
Mexanu3mMbl (GOpMHUPOBAHUS
OMOJIOrMYECKOro pazHoo0pas3usi.
Pop 3BOMIOIIMOHHON OMOJIOTUH

B pa3paboOTKe HAYIHBIX METOIOB
coXpaHeHHs1 OMopazHoOOpasusl.
MuKpOIBOIIONMSA ¥ KOSBOIIOIUA
Mapa3uToB U UX X035ieB. MexXaHU3Mbl
dbopMUpOBaHUS YCTOHIUBOCTH

K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI
C HEM.

JemoHcTpanumn

Tabauywvl u cxemot. «CIocoObI
BUI000pa3oBanusy, «I eorpaduyeckoe
BUI000pa30BaHuE TPEX BUJIOB
JIAHJBIIIEHY, « IKOJIOTHYECKOE
BUJI000pa30BaHUE BUIOB CUHUID,
«Ilonumnounsl pactenuity, «KamyctHo-
peneyuHbIi THOPUI.

Oo6opynoBanue: repdbapun pacTeHUMA
OJIM3KWX BUIOB, 00pa30BaBIITUXCS
Pa3IMYHBIMU CIIOCO0aMU

XapakTepu3oBaTh BUI000pa30BaHUE
KaK pe3yIbTaT MUKPOIBOJIIOIIHMH.
OOBSACHSTH POJIb U3OJSLIUU

B 00pa30BaHWUU HOBBIX BUJIOB.
XapakTepu30BaTh Pa3IMYHBIC CIIOCOOBI
BH1000pa30BaHusl (JJIOMATPHIECKOE,
CUMITIaTPUUECKOE).

[IpuBOIUTH KOHKPETHBIC TTPHUMEPHI
BUJIOB, 00pa30BaBIIUXCS PA3IUUYHBIMHU
CII0CO0aMHu.

[IpuMeHsTh 3HAHUS CIOCOOOB
BU1000pa30BaHusl 1Ji1 OOBbSICHEHUS
MIPUYUH MHOT'000PA3usl BUIOB.
OOBSICHATH BOSHUKHOBEHHE
YCTOMYMBOCTH MMaTOr€HOB

K aHTHOMOTHKAM

HUroro vacoB 1o Teme

14
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3 | Tema «Makpo3BOJIOLMS U €€ pPe3yabTAThD)
3.1 | MakposBomronus. 1 Metoasl n3ydeHus: MaKpO3BOJIIOLUH. PackpeiBaTh conepkaHue TEPMUHOB
[laneoHnTonornyeckue [laneoHTONOrMYECKUE METOIbI Y TIOHSTUI: MAaKPO3BOIOLUS
METObI U3YUCHUS n3yuyeHus 3Bomonuu. [lepexonnoie (¢punorenes), mepexoaHbie POPMBI,
ABOJIIOLIUU (GhopMbI U1 GUITOTEHETUYECKUE PSIIIBI (UIOTEHETUYECKUE PSIIBI,
OpPraHU3MOB. MTJIEOHTOJIOTHSL.
JemoHcTpanumn XapakTepu30BaTh MaKPOIBOJIOLMIO KaK
Tabauywvl u cxemol: HaJIBUJIOBYIO SBOJIIOIIMIO 00pa30BaHuUs
«DPUIOreHeTUYECKU I P JIOIIANY, KPYITHBIX TAKCOHOMUYECKUX E€IUHULI.
«ApXeonTepuKcy», «3Bepo3yonie OOBACHATH 3HAUCHUE
amepb», «Creronedanby, [aJICOHTOJIOTMYECKUX UCCIIET0BAaHUMN
«Punnopute», «CemMeHHbIe JUISL TOTy4YeHus: (PAKTOB 3BOJIIOLIMU
MAIOPOTHUKI. OpPraHU3MOB.
Oo0opynoBanme: KOJIEKIINH, [IpuBOOMTE IPUMEPHI OPraHU3MOB,
repOapuu, MyJsDKH MCKOMAeMBbIX OTHOCSIIIUXCS K IEPEXOTHBIM
OCTaTKOB OPraHW3MOB dopmam.
HaspiBath rpymnisl opraHu3mMoB,
JUISL KOTOPBIX BOCCTAHOBJIEHBI
(UIOreHEeTUYECKUE PALIBL.
CpaBHMBaTh MPOLIECCHI
MaKpO3BOJIIOLIMHA U MUKPO3BOJIIOIUU
3.2 | buoreorpapuueckue 1 buoreorpaguueckrie METOIbI PackpriBath cosepikaHrue TEPMUHOB
METO/Ibl U3Y4YCHUS n3ydeHus sBoionuu. CpaBHEHUE U TIOHATUM: Ouoreorpadusi, SHIEMUKH,
HBOJIIOLIMU (opbl ¥ payHbl MATEPUKOB PEITUKTHI.

1 ocTpoBOB. buoreorpaduueckue
oOactu 3emutn. Bunsi-sHpeMuku
U PEITUKTEHI.

OO6O0CHOBBIBATH 3HAYCHUE
ouoreorpaduu s U3y4eHUs
HBOJTIOIIMU OPTaHU3MOB.
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JleMoHCcTpanuu

Tabruywl u cxemvi:
«buoreorpaduueckue 30Hb 3eMITHY,
«/peiid KOHTUHEHTOBY, «PETUKTHI.
Oo6opynoBanue: repoapum; KOJJICKIIMU
HACEKOMBIX

[lepeuncnsate OGuoreorpaduyeckue
oOyactu 3eMJu U OOBSCHATH PUIUHBI
WX BBIJICJICHUS.

CpaBuuBathb Quiopy u hayHy MaTepuKkoB
Y OCTPOBOB, PACTCHHUSI M JKHBOTHBIX
pa3HbIX Ouoreorpadruyeckux ooaacTeu.
[IpuBOIUTH MPUMEPHI PETUKTOBBIX
OpPraHU3MOB, BUIOB-2HIEMHUKOB.
OOBSICHATH IPUYMHBI COXPAHCHUS
BUJIOB DHJICMHUKOB U <CKUBBIX
HCKOMAeMbIX»

3.3

DOMOpUOIOTHYECKUE
U CPAaBHUTEIILHO-
Mopdoornyeckue
METOJIbI U3YYCHHUS
HBOJIIOLIUU

OMOpHOJIOTHYECKHE U CPAaBHUTEIBHO-
MOP(OTOTHYECKUE METOIbI U3yUCHHUS
HBOJIONMU. | eHeTHYeCKe MEXaHNU3MBbI
HBOJTIOLIMN OHTOTEHE3a U TOSIBIICHUS
HBOJIIOLIMOHHBIX HOBIIECTB.
["'oMonoru4HbIe 1 aHAJIOTUYHbIE
opranbl. PyaumeHTapHbie opratsl

M aTaBU3MblL. MOJIEKYISIpHO-
TeHETUYECKUE, ONOXUMUIECKUE

¥ MaTeMaTUYECKHUE METOIBI

M3YUCHUS IBOIIONNHU. | OMOJIOTHYIHBIE
reHbl. COBpeMEHHBIE METOTBI
MOCTPOEHUS (PUIIOTCHETUYECKUX
JIepEBbEB.

XPpOMOCOMHBIE MYTAIlH U SBOJIFOIIHS
I€HOMOB.

PackpbIBaTh conepxaHue TEPMUHOB

Y TIOHATUI: IMOpUONIOrHs, MOp(hoIIoTHs,
TOMOJIOTMYHbBIE U AHAJIOTMYHbBIE OPTaHbl,
PYIMMEHTBI, aTaBU3Mbl, OMOXHUMUYECKas
TOMOJIOTHSI.

XapakTepru3oBaTh YMOPUOIOTUYECKUE,
CpaBHUTEIBHO-MOP(OIOTHYECKHE,
MOJIEKYJISpPHO-T€HETUYECKHE,
OMOXMMMUYECKHE, MAaTEMaTUUECKUE
METO/Ibl U3YUYEHHUS SBOJIIOLINH.
OOBSCHIATH 3HAUCHUE AIMOPHUOJIOTUH,
CPaBHHUTEJIBHONU MOP(OJIOTUH,
MOJIEKYJISIPHOU T€HETUKH, OMOXUMUH,
OMOMH(OPMATUKH JIJISI U3YUEHHUS
HBOJIIOIIMU OPTaHU3MOB.

Onenubatb Bknazx A. O. KopaneBckoro
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JleMoHCcTpanuu

Ilopmpemuwi: K. M. bap,

A. O. Kopanesckuii, ®. Mroep,
9. I'ekkenb.

Tabauywvl u cxemol: «HadanpHbIe
CTaauu SMOPUOHATBLHOTO PA3BUTHS
MTO3BOHOYHBIX )KUBOTHBIX),
«I"OMOJIOTMYHBIE ¥ AHAJIOTUYHbIE
oprasbly, «PyauMeHTb», K ATaBU3MBI»,
«XpoMOCOMHBIE HAOOPHI YETOBEKA
Y IIUMIIaH3e».

O0opynoBanme: KOJUICKIINH,
repOapuu, MyJIsKH TOMOJIOTUYHBIX,
AQHAJIOTMYHBIX, PYAUMEHTAPHBIX
OpraHOB U aTaBU3MOB

B Pa3BUTHUE HBOJIOLMOHHOTO YUCHHUS.
OnuchIBaTh TCHETUYECKUE MEXAHU3MBI
HBOJIOLIMM OHTOT'€HE3a U TOSIBIICHHUS
SBOJIFOLIMOHHBIX HOBILIECTB.

[IpuBOaUTH MPUMEPHI aTABU3MOB U
PYIUMEHTAPHBIX OPTaHOB Y Pa3IMUHbBIX
OpPraHU3MOB U OOBSICHATH MPUYUHBI KX
NOSIBJICHUS.

[TpuBOAUTH MPUMEPHI TOMOJIOTHYHBIX

Y QaHAJIOTMYHBIX OPTaHOB.

CpaBHUBATh CTPOEHUE OPraHOB

Yy OPraHu3MOB PA3HBIX
CUCTEMATHYECKUX TPYIIIL.

[TpuBOIUTH TPUMEPHI OMOXUMHYECKON
Y TEHHOU TOMOJIOTHU.

OnenuBarh 3HaUeHHE OMOMH(OPMATUKHU
JUISL A3YYEHUS 3aKOHOMEPHOCTEN
ABOJIFOLIAH

34

O01ue
3aKOHOMEPHOCTH
DBOJIFOLIAH

OO611ue 3aKOHOMEPHOCTH (TIPaBHUIIA)

OBOJIIOIIUH. H606paTI/IMOCTB OBOJIFOITHUH.

AJanTuBHAs paguaIus.
HepaBHOMEpHOCTH TEMIIOB YBOJIIOLIHH.
JleMmoHcTpanum

Tabauywvt u cxemol.: «I 1aBHBIC
HaIpaBJICHUs BOIOIUNY, «O01IHe
3aKOHOMEPHOCTH DBOJIFOITUN

PackpsiBaTh conep:kaHle TEPMUHOB

U TIOHSITUM: cMeHa (DYHKIIUH OpraHoB,
HEOOPaTUMOCTb BOJIOIUH, aalTUBHAS
paauanys, HEpaBHOMEPHOCTh TEMIIOB
ABOJIIOIMH, YEPEIOBAHUE TIIaBHBIX
HANpPaBJIECHUUN BOITIOLINY.
AHanm3upoBaTh NPUIUHBI

Yepe0BaHUS IJIaBHBIX HAIPABICHUHN
3BOJIFOLMH.
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[IpuBOOUTE MPUMEPHI

IIPOUCXOXKIAEHUS OPraHU3MOB

OT HECTIELUAJIN3UPOBAHHBIX ITPEIKOB U
UX IIPOrPECCUPYIOLIEN CIIEHUAIAZALUN.
OOBIACHATH IPUYUHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIFOIUU.

[IpuBOoaUTH IPUMEPHI ANATITUBHON
paauanyu y OpraHu3MoOB.

OOBACHATH MPUUYUHBI HEOOPATUMOCTH
ABOJIFOLIAH

Hroro yacoB o teme 6
4 | Tema «IIpouncxoskaeHue U pa3BUTHe KU3HU Ha 3eMJie»
4.1 | I'unore3sl 2 HayuHble runore3bl MpoOUCX0KACHUS PackpeiBars copepxaHue TEPMUHOB

BO3HUKHOBEHUS KU3HU
Ha 3emiie

KU3HU Ha 3emie. AOHoreHes

u nascrepmus. Jlonayansie
MIPEACTaBICHUSI O 3aPOXKICHUM KU3HU
(xpearionusm). I'unoresa
MTOCTOSTHHOTO CaMO3apOXKIEHUSI )KU3HU
U ee onpoBepxkeHue onbitamu O. Penu,
JI. Cnanmnanuanu, JI. [actepa.
[IpoucxoxaeHne Ku3Hu

1 acTPOOHMOJIOTHS.

JleMmoHcTpanum

Ilopmpemui: ©. Penn,

JI. Cnanmnanuanu, JI. [actep.
Tabauywvt u cxemol: «Cxema ombITa

@. Penn», «Cxema onsita JI. [lacTepa

Y TMIOHATHUM: KpPEallMOHU3M, BUTAIU3M,
MaHCIIepMUsi, aOOTeHes.

N3narate HaydyHbIE TUTIOTE3bI U TEOPUU
MTPOUCXOXKIAEHHUS )KU3HH Ha 3EMIIE.
OnenuBath Bkiajg @. Penm,

JI. Cnamnanuanu, JI. ITactepa

B (hopMHUpOBaHNE HAYIHBIX B3TJISII0B
Ha MPOUCXOXKCHUE KU3HU HA 3eMIIe.
[lepeuucnsaTe cTaguu pa3BUTHUSA KU3HU
Ha 3emMJie, COTJIacHO Teopur OHOI0I3a
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110 UBYUCHHIO CaMO3apOXKICHUA
KU3HN»

4.2

OCHOBHBIE ATaITbI
HEOpPraHu4yeCKOu
ABOJIIOIUHU

OCHOBHBIE ATaIlbl HEOPraHUYECKON
sBosronmu. [ nanerapuas
(reonorunueckas) HBOIIOLIHS.
XUMHYECKAs DBOIOINA. AONMOrEeHHBII
CUHTE3 OPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OnbsiT C. Musiepa
u I'. FOpu. O6pazoBanue MoIMMepoB
u3 MOHOMepoB. KoanepBarHas
runore3a A.M. Onapuna, runoresa
nepBuuHoro OyneoHa J[. Xomnaeiina,
reHernyeckas runoresa ['. Memnepa.
Pu6o3umsr (T. Yek) u runoresa
«vupa PHK» V. I'unGepra.
dopmupoBaHre MeMOpaH 1
BO3HUKHOBEHUE MPOTOKJIETKH.
JdemoHcTpanumn

Ilopmpemwi: C. Munniep, I'. FOpu,

A. W. Onapun, JI. Xonueiix,

I'. Memnep.

Tabauywl u cxemol: «CxeMa onbITa

C. Mumniepa, I'. FOpu», «Otansl
HEOPraHWYECKOM IBOJIFOLINI.
BupryajabHasi 1adopaTopHas padora
«MogenupoBanue onbIToB Musiepa—
KOpu 1o n3ydennro abuoreHHoro

PackpriBaTh copepkaHre TEPMUHOB
Y TIOHSATHH: TCOJIOTHYecKas dBOJIIOIHS,
XUMUYECKasi DBOJIIOLMS, aOMOreHHBIN
CUHTE3, IepBUYHAs aTMocdepa,
KOAIlepBaTHBIC KATUTH, PUOO3HMBI,
IPOOHOHTHI.

XapakTepu30BaTh OCHOBHBIC TaIlbl
XUMHYECKOH DBOJIIOIHH.

Ha3piBaTh XMMHUYECKUM COCTaB
NEepBUYHON aTMochephl 3eMIIu.
OuenuBats Bkian C. Muuiepa,

I'. IOpu, T. Yeka, V. I'unbepra

B (hopMHpOBaHNUE HAYIHBIX B3TJISII0B
Ha MPOUCXOXKIECHUE )KU3HU Ha 3eMIIe.
OnuceIBaTh yCIOBUS, HEOOXOIUMBIE
U1 a0OMOTE€HHOr0 CHHTE3A
OpraHUYECKUX COCTUHEHUH.
[IpuBOAUTH MPUMEPHI MOJICKYII,

y KOTOPBIX BO3HHUKJIU TTPOIIECCHI
T€HETUYECKOT0 KOMTUPOBAHUS

1 (hepMeHTATUBHAS aKTUBHOCTb.
OO00CHOBBIBAaTh HEBO3MOKHOCTD
MMOBTOPHOTO BO3ZHUKHOBEHUS KU3HU
Ha 3emiie
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CHUHTE3a OPraHUYECKUX COCTUHEHU
B NIEPBUYHON aTMochepe»

4.3 | Ucropus 3emnu u Ncropus 3emnu u MeTOIbI €€ PackpeiBaTh conepkaHue TEPMUHOB
METO/Ibl €€ U3YUCHUS n3ydeHus. MckonaeMple OPraHM4eCcKUe | U MOHATUM: T€OXPOHOIOTUs
OCTaTKH. [ '€0XpOHOIOTHS U €€ METO/BL. | (OTHOCUTENbHAsS, A0COJIFOTHAS ),
OTtHOcuTenbHas U abCONMOTHAS OKaMEHEJIOCTH, METOJIbI
rE€OXpOHOJIOTHS. [ €e0OXpOoHOIOrNUeCcKass | F€OXPOHOJIOTMH, T€OXPOHOJIOTUYECKAs
IIKaa: 0HBbI, 3Pbl, IEPUO/BI, SITOXH. IIKaJa: 0HBbI, 3P, IEPUOJIBI, TIOXU.
JleMoHCTpanuu XapakTepu30BaTh METOAbI U3yYECHUS
Tabauywvl u cxemol: UCTOPUU 3EMIIH.
«I'eoxpoHOIOrNYECKas IIKaja. IlepeuncnaTe pasaesbl
OOopynoBanme: KOJUICKIIUU F€OXPOHOJOTMYECKON IIIKAJIBI.
OKaMEHEJIOCTEN, MOIE3HBIX OneHnBaTh 3HaYEHUE NCKOMAEMBbIX
HCKOMAEMBIX; MYJISKA OPTaHHMYECKUX OCTATKOB JIJIS1 U3yYEHHUSI UCTOPUH
OCTATKOB OPTaHU3MOB. pPa3BUTHSA KU3HU Ha 3eMII€.
JlaGopaTopHas padora OOBICHATH XapakTep pacupeeICHUs
«/3ydyeHune u onmcaHne NCKONaeMbIX HCKOIMAeMBbIX OCTAaTKOB B 36MHOM KOpE.
OCTaTKOB JIPEBHUX OPraHU3MOB)» CpaBHHUBaTh METO/IbI a0COIIOTHOM
1 OTHOCHUTEJIBHON I'€OXPOHOJIOTUHU
4.4 | HauanbHble 3Tanbl HavanpHbIe Tanbl opraHndeckon PackpeiBaTh conep:xaHue TEPMUHOB U

OpraHN4EeCKOU
ABOJIIOLIUU

sBomtonuu. [losiBneHne u 3BOMOLINS
NEPBBIX KJIETOK. JBOIIOIUS
MeTabonu3Ma. Bo3HUKHOBEHHE MEPBbIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE
OMOIJIEHKH KaK aHaJIoT TIEPBBIX

Ha 3emJie cooOiecTB. CTpOMAaTOIUTHI.
ITIpoxapuoTel U 3yKapuOTHI.

ITOHSATHN: «IOCIEAHNUN YHUBEPCAIBbHBIN
OOIIMI MPEIOK», OTHOKIETOUHBIE
OpPTraHMU3MBI, [IPOKAPUOTHI, DYKAPUOTHI,
CUMOMOI€HE3.

XapakTepu30BaTh HayalbHbIC ITAIIbI
OpPraHnYE€CKON 3BOIOLNU.
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[IpoucxoxaeHne 3yKapuoT
(cumbuoreHes3). BOMIOIMOHHOE
MIPOMCXOK/ICHE BUPYCOB.
JdemoHcTpanumn

Tabauywvl u cxemol: «HadanpHbIE TaITBI
OpPraHMYECKOU IBOIOIINNY, «CXeMa
o0pa30oBaHUs IYKapuOT IMyTeM
cumbuorenesa», «CTpoeHue BUpyca»

[IpuBoUTH MprMepsl apoMoph030B
NEPBBIX OJHOKJIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS U I0Ka3aTeIbCTBA TUIIOTE3bI
CUMOHMOTreHesa.

Jloka3bIBaTh MOJIyaBTOHOMHOCTb
MUTOXOHJPUHN U TUIACTUA, UX
IPOUCXO0XKIEHUE OT MPOKAPHOTUUECKUX
KJIETOK.

Jlenatb BBIBOABI O 3HAUEHUHU
BO3HUKHOBEHUS (DOTOCHHTE3A,
(bopMupoBaHuUs A1ipa s JAIbHEUIIEro
Pa3BUTHS )KU3HU HA 3eMIIE.
XapakTepru3oBaTh TUIIOTE3BI
IIPOMCXOKIEHUSI BUPYCOB

4.5

OBOJTIOLMS SYKAPUOT

[IpoucxoxaeHrne MHOTOKIIETOYHBIX
oprann3MoB. Bo3HHKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX
OpraHU3MOB.

JdeMoHCcTpanuu

Iopmpem: U. . Me4HUKOB.

Tabauywvt u cxemol: «HadaabHBIC dTAIIbI
OpraHMYeCcKoOu 3Boyronn», «Crucrema
YKUBOU TPUPOJIBI»

PackpbiBaTh conepxaHue TEPMUHOB
Y TIOHSATHUH: TIPOKAPUOTHI, DYKAPUOTHI,
MHOTOKJIETOYHOCTb, CTICTIHAIIA3AIIHS
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOXKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHHBaTh OCOOEHHOCTH
AYKaAPHUOTHIECKUX U TTPOKAPUOTHICCKUX
OpPTaHW3MOB.

Ha3zpiBaTh 0CHOBHBIE apoMOP(]O3BI
AYKapHOT U OIICHUBATh X 3HAUYCHUE
JUTSL TaJIbHENTIIETO pa3BUTHUS KUZHU
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4.6 | OCHOBHBIE 3TaIlbl OCHOBHBIE ATaITbl YBOJIIOLMHA BBICIIUX | PackpbIBaTh collepKaHne TEPMHUHOB
HBOJIFOLIUU pacteHuii. OCHOBHbIE apOMOP(O3bI Y TIOHATUI: BOJOPOCIIU, pPUHUO(DHUTSI,
pacTUTEIBLHOIO MUpa pacTeHui. Beixoa pacTeHul Ha Cymny. MXH, TAlIOPOTHUKOOOPA3HBIEC, CEMEHHBIE

ITosiBIEHME CIIOPOBBIX PACTEHHI U IAIIOPOTHUKH, FOJIOCEMEHHBIE,
3aBO€BaHHE UMU CyIIH. CeMEHHbIE MOKPBITOCEMEHHBIE, 0eCIoyIoe
pactenus. [IpoucxoxaeHue 1BETKOBBIX | TOKOJIeHHE (CIOpOoduT), OJTOBOE
pacTeHUH. MOKOJICHUE (TaMeTouT).
JleMmoHCcTpanum [lepeuuncnsTe OCHOBHBIE ATAIIbI
Tabauysl u cxemovl: «ApoMopdo3bl ABOJIIOLIMM PACTUTEIIBHOTO MHUPA.
pacteHuit», «PuHnOPUTH, HaspiBath ocHOBHBIE apOMOPGHO3BI
«OTHOKJIETOYHBIE BOJOPOCIINY, pacTeHHil U OLIEHNUBATh UX
«MHOTOKJIETOYHBIE BOLOPOCIIHY, ABOJIOLHOHHOE 3HAUYCHHUE.
«Mxwn», «IlanopoTHUKWY, CpaBHHUBaTh OCOOEHHOCTHU CTPOCHMUS
«I"omocemenHble pacTeHus», «Opranbl | paCTEHUM Pa3HbIX OTAEIOB
LIBETKOBBIX PACTCHUI.
Oo6opynoBanue: repdbapun pacTeHUMA
Pa3IMYHBIX OTAEIOB.
IIpakTuyeckas padora
«3yueHue 0cOOCHHOCTEH CTPOEHUS
pacTeHU pa3HbIX OTAEIOBY

4.7 | OCHOBHBIE dTaIlbl OcCHOBHBIE 3TaIbl 3BOIIOLNN PackpsiBaTh conep:kaHle TEPMUHOB

HBOJTIOIIUHN KHUBOTHOTO
MHUpa

KUBOTHOTO MUpa. OCHOBHBIE
apoMop]o3bI KUBOTHBIX. BeHcKast
(dayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX THITOB.
[lepBBIc XOpIOBBIC )KUBOTHEIC. JKU3HB
B BOJIC. DBOJIIOIHS ITO3BOHOYHBIX.

Y TIOHSATUI: MIPOCTEHUIIINE,
IJTACTUHYATHIE, KUIIEYHOIIOJIOCTHBIE,
IIJIOCKWE YEPBU, YICHUCTOHOTHE, PHIOHI,
36MHOBO/IHBIE, IPECMBIKAIOIINECS,
MTHUIBI, MIEKOMUTAIOIINE, SKTOAEPMA,
JHTOJEpPMA, ME30JIEpMa, ABYCTOPOHHSS
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[Ipoucxoxnenue aMmpuoOuii

u perntwiui. [IpoucxoxaeHue
MJICKONTUTAOIINUX U OTull. [IpunHimn
KIIF0ueBoro apomopdosa. OcBoeHue
OECITI03BOHOYHBIMH U TT03BOHOYHBIMU
YKUBOTHBIMHU CYIIIH.

JdeMoHCcTpanuu

Tabnuyvt u cxemvi: «CxeMa pa3BUTHS
KUBOTHOTO MHPay», «KApoMoph o3l
KUBOTHBIX», «IIpocTenmmuey,
«Kumeunonosoctusiey, «I1mockue
yepBu», «UIeHUCTOHOTHEY, «PHIOBDY,
«3€MHOBOJTHBICY,
«IIpecmbikaromuecs», «IITuubn,
«MUIIEKOTTUTAIOIITHAEY .
Oo0opynoBanme: KOJJICKIIUU
HACEKOMBIX; BJIAXKHBIE TIPENapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUIEKIIUY UTJIOKOYKUX; CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX; Yy4deJia MTHII
Y 3BEpEN.

IIpakTuyeckas padora

«3yueHne ocoOEHHOCTEHN CTpoeHUs
MO3BOHOYHBIX YKUBOTHBIX)

CUMMETpPHSI, TEMIIOKPOBHOCTb.
[IepeuyunciisiTe OCHOBHBIE ATAIIbI
3BOJIIOLIMHY JKUBOTHOTO MHUPA.

Ha3zpiBaTh OCHOBHBIE MpeaanTaluu,
CIOCOOCTBOBABIIIUE BHIXOAY KUBOTHBIX
Ha cymly.

OuieHuBaTh 3HAYECHUE PA3BUTHUS
HEPBHOM CHUCTEMBI JJIsl TPUCTIOCOOICHUSI
KABOTHBIX K YCIOBUSIM OKPYXKarOIIEn
Cpeabl.

OOBSICHATH IPUYHMHBI IBOJIOIIMOHHOTO
pacuBeTa HaCEKOMbIX, KOCTHBIX PbIO,
MTHUL], MJICKOIUTAIOIINX

4.8

PasButue xu3au
Ha 3emiie

Pa3Butne xxu3nu Ha 3emiie o 3pam
Y TIEPUOJIAM: apXEH, MPOTEPO30H,
aje030i, M€30301, KaliHO30M.

PackpbiBaTh conepxaHue TEPMUHOB
Y TIOHSTHUH: apXeH, apxedakTepuH,
[IMaHOOAKTEPUH, TPOTEPO30I,
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OO011ast XxapakTepUCTHKA KJIMMaTa

Y T€O0JIOTMYECKUX MPOLIECCOB.
[TosiBrieHHE U paclBET XapaKTEPHBIX
OpPraHu3MoB. YTJIe00pa3oBaHUE: €TO
YCJIOBHS Y BIIMSIHUE HA Ta30BbIN COCTaB
aTMoc(ephl.

MaccoBble BBIMUPAHHS —
AKOJIOTUYECKUE KPU3UCHI IIPOLLIIOTO.
[IpuyuHbI U CAEACTBUS MAaCCOBBIX
BbIMUpaHuil. COBpeMEHHBIN
DKOJIOTUYECKUN KPU3HUC, €TO
ocooenHoctu. [IpoGnema coxpaHeHus
O6uopaznooOpasus Ha 3emJie.
JdemoHcTpanumn

Tabauysl u cxemvl: «PazBuTne KU3HU
B ApXEUCKOM 3pey, «Pa3BUTHE KU3HU
B IIPOTEPO30UCKOM dpen, «Pa3Butue
YKU3HU B NAJICO30UCKOM 3pe»,
«Pa3BuTHE KU3HU B ME3030MCKOM peEy,
«Pa3BuTHE KU3HU B KATHO30MCKOM
ape»

najaeo30i, KeMOpuii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, niepmb, [lanres, Tetuc,
TPUJIOOUTHI, PUHHODUTHI,
PaKOCKOPIHOHBI, TAHITUPHBIE PHIOBI,
KOTHUJIO3aBpbI, M€3030M, [ OH/1BaHa,
JlaBpasus, Tpuac, ropa, Mej, XBOMHBIE,
TUHKTOBBIE, CATOBHUKOBBIE,
OeJIEeMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apXeoNTEePUKC, MOKPHITOCEMEHHBIE,
KaiiHO30MH, NajJeoreH, HEOreH,
aHTPOIIOT'€H, MaCCOBOE BHIMUPAHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU

Ha 3eMJIe 10 3paM U IEPUOJIaM.

VY cranaBnuBaTh 3aBUCUMOCTb MEXKITY
re0JIOTMYECKUMHU MPOLIECCAMU,
M3MEHEHHSIMU KJIMMAaTa U Mpoleccamu
B JKMBOW IIPUPOJIE.

OOBSCHITH IPUYUHBI pacliBETa
CUCTEMATHYECKUX TPYIIT OPraHU3MOB
B Pa3JIMYHBIE APbI U MIEPUOBI.
AHaM3UpOBaTh NPUUYUHBI U CICACTBUS
MAaCCOBBIX BEIMUPAHUM.

Ha3zpiBaTh 0CHOBHBIE apoMOP(]O3BI
PacCTEHUH U )KUBOTHBIX.

[IpuBOAUTE MPUMEPHI TEPEXOTHBIX
(dhopM OpraHU3MOB.

AHaM3UPOBaTh MYTH PEIICHUS
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po0JIeMbl COXpaHEHUS
OouopazHooOpasus Ha 3emMJie

4.9 | CoBpeMeHHas cucrema
OpraHU4YeCcKoro Mupa

CoBpeMeHHas cucTeMa OpraHu4ecKoro
mupa. [IpuHIUIB Kiraccupukauu
opranu3MoB. OCHOBHBIC

CUCTCMATHUYCCKUC I'PYIIIILI OPTraHU3MOB.

JemoHcTpanumn
Tabauyvt u cxemvi: «CoBpeMeHHAs
CUCTEMa OPraHUYECKOT 0 MUPa»

PackpbIBaTh cosepxkaHue TEPMUHOB

Y TIOHATUMN: OaKTepUu, apXeu, BbICILINE
pacTeHusl, 3€JIeHbI€ BOJOPOCIIH,
OarpsiHKu, Oypble BOJOPOCIIH,
MOXOBU/IHBIE, TAIIOPOTHUKOBU/IHBIE,
XBOIIEBUIHbIE, JITAYHOBUIHBIE,
rOJI0CEMEHHbBIE, TOKPBITOCEMEHHBIE,
IPOTHUCTHI, KUILIEYHOIIOJIOCTHBIE,
IUIOCKUE YEPBH, KPYTJIbIE YEPBH,
KOJIbYaThle YEPBU, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKHE, XOPAOBbIE,
rpuOBbl, TUIIAHUKA, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOTO0 MUpA;
Ha3bIBaTh OCHOBHBIE CUCTEMATUYECKUE
IPYIIBI OPraHU3MOB.

OOBACHATH NPUHLMIIBI KIacCU(UKALIUN
OpraHu3MOB.

[lepeuncraTh OCHOBHBIE IPU3HAKU
IPOKapUOT, PACTEHUM, JKUBOTHBIX,
rpu0OB, KPacHBIX M OYpBIX BOJOPOCIEH.
[IprBOIUTH MPUMEPHI MTPEACTABUTENEH
OCHOBHBIX CHCTEMATHYECKUX TPy
OpPraHu3MOB

HUroro yacoB 1o Teme

15
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S | Tema «IIpoucxoxaeHue 4eJ10BeKa — AHTPOIOI eHEe3»
5.1 | AuTpomnonorus — 1 Paznensl v 3ama4un aHTPOITOJIOTUH. PackpeiBaTh conepkaHue TEPMUHOB
HayKa O 4EJIOBEKE Metoasl aHTPOIIOJIOTUH. Y TIOHATHI: aHTPOIOJIOT s,
JleMoHcTpanuu MOp(hOJIOTHS, aHTPOIIOTCHE3,
Tabauysl u cxemol: «MeTozb AHTPOIIOMETPUSL, PEKOHCTPYKLIUS,
AHTPOIIOJIOTUW. apxeoJsorusi, 3THorpadusi.
Oo6opynoBanue: MyJsHKU Ha3spiBats pasnens! u 3agaun
OKaMEHEJOCTeN, IIPEIMETOB AHTPOIIOJIOTHH.
MaTEPUAIILHON KYJIBTYPBI IIPEIKOB XapakTepu30BaTb METO/IbI
yesoBeka; pororpaduu HaXo10K AHTPOIOJIOTHUH U CPAaBHUBATH
MCKOIIAEMBIX OCTATKOB YEJIOBEKA UX MEXy COOOM.
BriensaTe BOIpoCk 3BOIIOIUN
YEJI0BEKa, UCCIIEAYEMbIE IIPU TOMOIIN
Pa3IMYHBIX METOJIOB
5.2 | Pa3Butne 1 CraHoBIIEHHE NPENCTABICHUI PackpeiBaTh conepkaHue TEPMUHOB
MIPEACTABICHUAN O MPOUCXOKICHUH YEIOBEKA. Y TIOHATHI: aHTPOIIOTEHHAsA TEOPHS,
O MPOUCXOKICHUHU Penurnosneie Bo33peHus. TpynoBas Teopusi, Homo sapiens.
YeJI0BEKa CoBpeMeHHbIE HAyYHbIE TEOPHH. OuenuBath Bkiaa Y. Jlapsuna

JemoHcTpanumn

Ilopmpem: Y. JlapBuH.

Tabauywvt u cxemol.: «MeTOIbI
AQHTPOIIOJIOT UK.

OoOopynoBanue: MyJsKU
OKaMEHEJIOCTEN, MPEAMETOB
MaTepuaIbHON KYJIbTYPHI IPEIKOB
YeJI0BEKa; PEernpOayKIIUU
(pororpacdumn) kapTun

B Pa3BUTHE IIPEICTABICHUN

O MPOUCXOKICHUH YEIIOBEKA.
AprymMEHTUPOBAHHO KPUTHKOBATH
PEJINTUO3HBIE MPEACTaBICHUA

O IPOUCXOKICHUH YEJIOBEKA C TIO3ULINHU
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAy4YHbIE TEOPUU
ITPOUCXOKIEHUS YEITOBEKA
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¢ MU]OJIOTUUECKUMHU
1 OMOJIEICKUMH CHOKETAMU
IIPOUCXOXKCHHUS YeIIOBEKA

5.3

MecTo uetoBeka
B CUCTEME
OpraHUYEeCKOro Myupa

CX0ACTBO Y€JIOBEKA C dKUBOTHBIMH.
CucremMaTnyeckoe MoJIoKEHNE
yesoBeka. CBUIETENBCTBA CXOACTBA
YEJI0BEKa C KUBOTHBIMH:
CPaBHUTEJIBbHO-MOP(OIOrnyecKue,
AMOpHOIOrHYecKue, PU3N0oJI0ro-
OMOXMMUYECKHE, TOBEICHUYECKHUE.
OTnanyus yenoBeKa OT )KUBOTHBIX.
[IpsAMOXO0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IpU3HaKOB. Pa3zButue
TOJIOBHOTI'O MO3ra U BTOPOM CUTHAJIbHOU
CUCTEMBI.

JdemoHcTpanumn

Tabauywvt u cxemol.: «I"0JTOBHOI MO3T
yenoBekay, «UenoBekooOpasHbie
00e3bsiHbIY, «CKeNeT yenoBeKa u
CKeJIET IMMIaH3e», «PyIuMeHThI 1
aTaBU3MBI».

OOopynoBanme: CKEJIET YEIIOBEKA;
MO/IeJIb Yepera YeIoBeKa U uepena
IMMIIaH3€; MOJIENIb KUCTH YEJIOBEKa U
KUCTH ITUMITaH3e.

JlaboparopHasi padora

«3yuenne ocoOEHHOCTEM CTPOCHUS

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSATUH: PYAUMEHTHI Y YeJIOBEKa,
aTaBU3MBbI Y YEJIOBEKA,
MPSIMOXO’KJICHHUE, BTOPasi CUTHAJIbHAS
CUCTEMA.

OnpenensiTe CUCTEMATUYECKOE
MOJIO’KEHHE YEIOBEKa B OPraHUuYECKOM
MUpE.

BBISABIIATE 4epTHI CXOACTBA U PA3THYUS
YeIIOBEKA U KUBOTHBIX.
XapakTepu30oBaTh CBUICTEIHCTBA
CXOJICTBA YEJIOBEKA U )KMBOTHBIX
(cpaBHUTENILHO-MOP(}OJIOTHUECKHE,
aMOpHOIOTHYecKue, (PU3H0IO0T0-
OMOXUMHYECKHE, TIOBEICHUCCKHE).
[IpuBOIUTH MPUMEPHI ATABU3MOB

U PYIUMEHTOB Y YeJIOBEKa.
OnuceIBaTh TPU3HAKH YEJIOBEKA,
chOpMUPOBABILIKECS B CBSI3U

C IPEBECHBIM 00Pa30M KHU3HU MPETKOB
1 TIPSIMOXOK/ICHUECM.

BbIABIIATE IPUYMHBI OCOOEHHOCTEM
CTPOCHUS Yeperna YeoBeKa

10 CPAaBHEHUIO C YEJIOBEKOOOPa3HbIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IIPAMOXOKIACHUCM»

00e3bsIHaMU.

CpaBHUBATh OPYIUIHYIO JEATENBHOCTD
YeJI0BeKa U )KUBOTHBIX.

CpaBHUBaTh OCOOEHHOCTH BBICIIEH
HEPBHOU AEATEIIBHOCTH YEJIOBEKA

1 KABOTHBIX

5.4 | ABmxKymue CUIbl JIBmxymue cuibl ((pakTopbl) PackpeiBaTh conepkaHue TEPMUHOB
(dakTopsI) aHTpPOIIOreHe3a: OMOJIOTHYECKHUE, Y TIOHSITUM: HACJIe/ICTBEHHAs
aHTpoInoreHesa counanbHbie. COOTHOILICHHE U3MEHUYUBOCTb, ECTECTBEHHBIN 0TOOP,

OMOJIOTHYECKUX U COIUATIBHBIX OpyIIUiiHAs 1eATeLHOCTD, TPYIIOBOE
(akTOpOB B aHTPOIOTEHE3E. COTPYJIHUYECTBO, OOIICHUE, PEUb.
JleMoOHCTpanuu XapakTepru30BaTh ABMKYIIHE CHIIBI
Tabauysl u cxemvl: «JIBIOKYIINE CHIIBI | aHTPOTIOTeHE3a: OMOIOTHYECKHe
aHTPOTIOTEHE3a. U COlLlMaTbHbBIE
Oo0opynoBanue: MyJSKM TPEAMETOB
MaTepUAIbLHON KYJIbTYPhI MPEAKOB
YesioBeKa

5.5 | OcHOBHBIE CTaANN OCHOBHbBIE CTaJIUU AHTPONOT'€HE3A. PackpsiBaTh comep:kaHle TEPMUHOB

aHTPOIIOTE€HE3a

Pannue uenoBekooOpa3Hbie 00€3bsHBI
(IPOKOHCYJIbI) U pAaHHUE TTOHTHUJIbI —
oO0IIie MPEKU YeIIOBEKOOOPa3HBIX
00€3bsH U JIIoAeH. ABCTPATIONMUTEKHA —
JIBYHOT'ME MIPEJIKH JiroaeH. Yenosek
YMEJIbIH, NTEPBbIE U3rOTOBJICHUS
opynui Tpyna. Yemosek
NPSAMOXOJAIINI Y IEPBBIN BBIXO]
monieit 3a mpeaenbl Adpuku. Yenosek

Y MIOHATHUM: aBCTPAJIONNTEK, YermoBek
ymelbii, YenoBek npsaMOXOIsIInT,
Yenosek reiaensoeprckuii, Yemosek
HEaHIEPTAIbCKUI, KPOMaHbOHEII,
JICHMCOBCKMH YeJIOBEK, YemoBek
pPa3yMHBIM COBPEMEHHOI'O THUIIA,
MaJeOreHETHKA.

XapakTepru30BaTh OCHOBHBIE CTAUN
AHTPONOTeHE3A.
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reiaenboeprckuil — o0Imuil mpeIoK
HEAHJEPTAIBbCKOIO YEJIOBEKA U
YyeJi0BeKa pazyMHoro. Yenosek
HEaHJICPTATBCKUN KaK BUJI JIFOJICH
XOJIOJTHOTO KJiMMaTa. YenoBek
pPa3yMHBIM COBPEMEHHOI'O THIIA,
JNEHUCOBCKUI YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamu AQpuku.
[TaneoreneTnka u MaJIcOreHOMUKA.
JemMoHcTpanum

llopmpemui: J1. JIukn,

. A. Porunckuii, M. M. I'epacumos.
Tabauywl u cxemvl: «IBOIIOITMOHHOE
JPEBO YETIOBEKa», K ABCTPAJIOIUTEK,
«Henosek ymenbiin», «Henosek
MPAMOXOASAIININY, «J|eHUCOBCKUI
4yenoBeK», «Heannepranbipy,
«KpomanboH1bY, «IIpeaku yenoBekay.
OoOopynoBanme: MoJIeNI TOpCca
IIPEAKOB YEIOBEKA; MYJISIKH IIPEIMETOB
MAaTEPUATbHON KYJIbTYPhI PEIKOB
YeJI0BEKa

BBISBIATE IPOTPECCUBHBIE YEPTHI,
MOSIBUBILIMECS Y ITPEKOB YEIIOBEKA

HA pa3HbIX CTAAUAX aHTPOIOreHE3A.
[IpuBoauTh pUMEpPHI IPEACTABUTEIICH
OCHOBHBIX CTaIMM AaHTPOIIOIEHE3A:
OMUCHIBATH X AHTPOITOMETPUUYECKUE
JaHHBIe, 00pa3 KU3HU U OPYAUs TPpyAa.
CpaBHMBATh NPEICTABUTEIEH OCHOBHBIX
CTaJlil aHTPONIOTEHE3A

5.6

DBOIIOIINAA
COBPEMEHHOT'0
YeJI0BEKA

OBOIIOLUA COBPEMEHHOI'0 YEIIOBEKA.
EcrecTBeHHBIN 0TOOP B MONYISALIUIX
yenoBeka. MyTalMOHHBIN ITPOLECC
u nonuMopdusM. [lonynsunoHHbIe
BOJIHBI, Apei( reHOB, MUTpaIus

PackpbIBaTh cosepxaHue TEPMUHOB
Y MIOHATHI: MYTAlIMOHHBIA MPOLECC,
MOJIMMOP(PU3M, MONYJISILUOHHBIE
BOJIHBI, Ipei( reHOB, MUTpaLus,
«3(phHEeKT OCHOBATEIIN.
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1 «3h(}EeKT ocCHOBATENA» B MOMYJISIITUIX
COBPEMEHHOI0 YEJIOBEKA.
JdemoHcTpanumn

Tabauywvt u cxemvl: «ITabl YBOIIOLUN
YeJI0BEeKa»

XapakTepru30oBaTh POJb €CTECTBEHHOTO
0T0Opa B MOMYJISALMIX COBPEMEHHOTO
YeJIoBeKa.

OrneHnuBath pojib MyTaI[AOHHOTO
rporiecca, MOMmyJ/ISITHOHHBIX BOJIH,
npeiida reHoB, Murpaiuu, «3ddexra
OCHOBATEJIS1» B DBOJFOIUH TOMYJISIIAN
COBPEMEHHOT'0 YeIIOBEKA.

[TpuBOoUTH MpUMEPHI (PAKTOPOB,
CIIOCOOHBIX BBI3BATH MOIYJISIIIIOHHBIE
BOJIHBI B DBOJTIOITUN COBPEMEHHOTO
YenoBeKa

5.7

YenoBeueckue pachl.
MexaucunniInHapHbIe
METO/Ibl AaHTPOIOJIOTU U

Yenoseueckue pacsl. [lonstue o pace.
bonpmme pacel: eBponeonaHas
(eBpasmiickasi), aBcTpano-HerpouaHas
(’xBaTopuaIbHasi), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems

Y TIyTH paccesieHus YeJloBeKa 1o
riaHeTe. EqUHCTBO yenoBeueckux pac.
Hay4Hast HeCOCTOATENBHOCT pacu3Ma.
[Ipucroco6neHHOCTh YenoBeKa

K Pa3HbIM YCJIOBHSIM OKPY’KaIOLIEH
cpensl. BiusiHue reorpaguyeckoin
cpenbl U apeiida reHoB

Ha MOP(OIOTHI0 U PUNOIIOTHIO
YeJoBeKa.

MexXIuCUuIIMHAPHBIE METObI

PackpeIBaTh conmepkaHue TEPMUHOB

Y TIOHSTHUI: paca, pacoreHes, pacusm,
COLMAIIBHBIN JaPBUHU3M.
XapaxkTepu30BaTh MPU3HAKN OOJIBIITNX
pac 4eJoBeKa: eBpOTCONTHON
(eBpa3uiickoii), aBCTpaIO-HETPOUIHOM
(?KBaTOpHUATILHOI ), MOHTOJIOMIHOMN
(a3uaTcKo-aMepUKAHCKOM ).

BbIsBIISATH NPUYMHBI BOSHUKHOBEHUS
YEJIOBEYECKUX Pac.

[IpuBOIUTH MPUMEPHI ATANITUBHBIX
IIPU3HAKOB Y IIPEACTAaBUTEIICH
YEJIOBEYECKUX PacC.

[IpBOIUTH CBUICTEIHLCTBA €IUHCTBA
MIPOUCXOK/ICHUS Y€JI0BEUECKHX Pac.
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B puznueckoil (O1oI0ruuecKoin)
AQHTPOMOJIOTUM. DBOJIOLIMOHHAS
AQHTPOMOJIOTUS U MAJICOAHTPOIIOJIOT U
YEJIOBEUECKUX TOIYJISIIHH.
buoconnaneHbie UCCIEA0BaHUS
npupoasl uyenoseka. Mcecinenosanue
KOSBOJIIOIIUHM OMOJIOTHYECKOT0

1 COLIMAJIbHOTO B YEJIOBEKE.
JeMoHcTpanuu

Tabauywl u cxemwvi: «Pacel 4emOBEKaY.
IIpakTuyeckas padora

«M3yueHne SKOJIOTMYECKUX alanTaluii
YeJI0BEKa»

ComnocTaBiATh aJalTUBHBIE TUITBI
JIIOJIEN C PACOBBIMU MPU3HAKAMU.
JIoka3pIBaTh HAYYHYIO
HECOCTOATEIBHOCTh pacu3Ma

Hroro yacoB o teme 10
6 | Tema «Jkosiorus — HayKa 0 B3aUMOOTHOLLIEHUSIX OPTAHM3MOB U HA/IOPTAHU3MEHHBIX CHCTEM C OKPY KK el
cpeaoin
6.1 | 3apoxxnenue 1 3apoxKIEHUE U Pa3BUTUE DKOJIOTHHU PackpeiBaTh conepkaHue TEPMUHOB

H PAa3BUTHUC DKOJIOIrun

B Tpyaax A. ['ymOonbara, K.®. Pynbe,
H.A. Cesepriosa, 3. I'ekkens,

A. Tencmu, B.H. Cykauesa.

Paznenel u 3agaum sKkoI0TUN.

CBs13b DKOJIOTUU C IPYTUMHU HAyKaMU.
JleMmoHcTpanum

TIlopmpemoi: A. 'ymOG0nBAT,

K. ®@. Pynwe, H. A. CeBepiios,

. I'exkkenn, A. TeHcau,

B. H. Cykaues.

Y MIOHATHUU: IKOJIOT U, AyTIKOJIOTHS,
CHHYKOJIOTHSI, KOJIOTHS COOOIIECTB

1 DKOCHUCTEM, DKOJIOTHSI BUJIOB

Y TTONYJIALIUM.

XapakTepu30BaTh OCHOBHBIE JTAIIbI
3apOXKIACHUSA U PA3BUTHUS DKOJIOTUU KAK
HAYKH.

[TpuBOUTE MPUMEPHI 0OBEKTOB
U3YUYECHUS DKOJIOTHH.

Ha3zpiBaTh OCHOBHBIE 3a/1a4M, CTOAIINE
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Tabauywvt u cxemol: «Pa3aemns
AKOJIOTHUH

nepel Y4eHbIMU-3KOIO0TaAMHU.
Y cranaBiMBaTh B3aUMOCBS3b SKOJIOTUH
C ApYTMMHU HayKaMHu

6.2 | MeToapl SKOJIOTHH.
3HaueHue
DKOJIOTMYECKHX
3HAHUM 171 4eJIOBeKa

Mertonsl 3xonoruu. [losessie
HaOMIOACHUS. DKCIIEPUMEHTBI

B 9KOJIOTHH: TIPUPOHBIE

u naboparopubeie. MoenpoBaHue
B OKOJIOTUH. MOHUTOPUHT
OKPYKAIOIIEN CPEbI: JTOKAIbHBIM,
PErMOHANIBHBIN U TJ100aJTbHBIH.
3Ha4YeHUe SKOJIOTUYECKUX 3HAHUI
JUIST 9YeJIOBEKA. DKOJIOTHYECKOE
MHPOBO33PEHNE KaK OCHOBA CBA3ECH
YEJI0OBEYECTBA C MPUPOIOH.
POopMHUPOBAHUE HKOJIOTUUECKOU
KYJIbTYPbI ¥ KOJIOTUYECKOU
IPAMOTHOCTU HACEJICHUSI.
JdemoHcTpanumn

Tabauywvl u cxemol: «MeToAbI
sKoJorun», «CxemMma MOHUTOPUHTA
OKPYKaroIEH CPEABD).
JlaGoparopHuasi padora
«3ydueHue MeTo10B AKOJIOTUUECKUX
HUCCJIEIOBAHUI)

PackpsiBaTh copepikaHue TEPMUHOB

Y TIOHSATHM: TIOJIEBBIE HAOIIOACHMS,
MOHUTOPHUHT OKPYKAIOIIEH CPEIbI,
MOJICTMPOBAHUE, IKCIIEPUMEHT,
IIPOTrHO3UPOBAHHE.

XapakTepu30BaTh METO/IbI IKOJIOTHUH.
[TpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOIIOACHUH B DKOJIOTHH.

BBIABIATE 0COOEHHOCTH MOHUTOPUHTA
OKpY>Karoller Cpe/lbl Kak METOAa
DKOJIOTMYECKUX MCCIIETOBAHMIA.
OO0OOCHOBBIBAThH 3HAUCHHE
AKCIIEPUMEHTOB B SKOJIOTHYECKUX
HCCIIEOBaHUSIX.

CpaBuuBath 1a00paTOpPHBIC

U TIPUPOJIHBIE IKCTIEPUMEHTHI KaK
METO/IbI YKOJIOTHYECKHUX UCCIICOBAHUH.
OrneHrBaTh 3HAYEHHE MPOTHO3UPOBAHUS
KaK METOJ1a DKOJIOTHYECKUX
HUCCJICOBAHUM.

OO00CHOBBIBATh HEOOXONMMOCTH
AKOJIOTHYECKUX 3HAHUM

JUTSE COBPEMEHHOTO YeJIOBEKA

HUroro yacoB 1o Teme
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7 | Tema «Opranusmbl 4 cpea 00OMTaHUS»
7.1 | OKomornueckue 1 Dkonornyeckue GpaxkTopbl PackpeiBaTh conepkaHue TEPMUHOB

(bakTopbl Y 3aKOHOMEPHOCTH UX JICUCTBUS. Y TIOHSITUI: YKOJIOTMYECKUI (akTop,
Krnaccudukarms sKo10oruaeckux OMOJIOTUYECKUN ONTUMYM,
(bakTopoB: a0UOTHUYECKHE, OTPAHUYUBAIOITUHN (JIMMUTHPYFOIIIH )
omormueckue, anTponoreHnsie. O0mue | dhakTop.
3aKOHOMEPHOCTH JEUCTBUS KnaccuduumpoBars skog0ruueckme
skosorudeckux gaxropos. [IpaBuio (bakTopbl O pa3HBIM OCHOBAHUSIM.
munumyma (K. lnpenrens, XapakTepu3oBaTh 001111e
1O. JIu6ux). TonepaHTHOCTb. 3aKOHOMEPHOCTH JICHCTBUS
OBpUOMOHTHBIE U CTEHOOUOHTHBIE AKOJIOTMYECKUX (PaKTOPOB.
OpraHU3MBbl. OO0O0CHOBBIBATH AE€HCTBUE 3aKOHA
JleMoOHCTpanu ONTHUMYMa U 3aKOHA OI'PaHUYMBAIOIIETO
Tabauyvt u cxemvl: «IKOJIOTUTIECKUE (dakTopa.
(akTopbI». [IpyBOIUTH IPUMEPBL:
Oo6opynoBanue: repbapuu WJUTFOCTPUPYIOIIUE ACHCTBUE MpaBUiIa
Y KOJUIEKIIMH PACTEHHI U KUBOTHBIX, MHHUMYMa, OTPAaHUYMBAIOLIETO
MIPUCTIOCOOJICHHBIX K BIHSHUIO (dakTopa, SBpUOMOHTHBIX
Pa3IMYHbBIX KOJOTMUECKUX (DAKTOPOB | U CTEHOOUOHTHBIX OPraHU3MOB

7.2 | AOuotnueckue 1 Abuotnyeckue GakTOphl. PackpbIBaTh cosepxKaHue TEPMHUHOB

(dakTopsl. CBeT Kak CBeT Kak dKOJOTHYECKUN (hakTop. U TIOHATHI: CBET, (POTONEPUOIU3M.

DKOJIOTUYECKU U JlelicTBrE pa3HbIX Y4aCTKOB XapakTepu3oBaTh JCUCTBUE CBETA KaK

daxTop COJIHEYHOI'O CIIEKTPA HA OPTraHU3MBI. HKOJIOTUYECKOTO (haKTopa.

DKOJOTUYECKHUE TPYIIBI PACTCHUM

1 )KUBOTHBIX 10 OTHOILICHUIO K CBETY.
CurnanbHas pojb CBeETA.
DoTOnepruoan3M.

CpaBHUBATH JIEHCTBUE PA3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPa

Ha OpPraHu3MBbl.

BbIsBIISATE OCOOEHHOCTH CTPOESHUS
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JleMoHCcTpanuu

Tabauystl u cxemvi: «CBETOBOU
CHEKTP», « IKOJIOTMUECKHUE IPYIIIbI
’KUBOTHBIX IO OTHOIIEHHUIO K CBETY».
Oo6opynoBanmue: repdbapuu
CBETOJIOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH;
CBETOJIIOOMBBIE, TEHETIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE
pacTeHusl.

JlabopaTopHas padora
«BpIsiBIEeHHE TPUCTIOCOOIEHUI
OpPraHu3MOB K BIIMSIHUIO CBETa»

Y )KM3HEIEATEIbHOCTH PACTCHUI
pa3HbIX SIKOJOTUYECKUX TPYIII

10 OTHOIIEHUIO K CBETY
(cBeToMIOOMBBIC, TCHEIOOHUBEIE,
TEHEBBIHOCJIUBBIE).

[IpuBoauTh pUMEPHI PACTEHUHN Pa3HBIX
HKOJIOTMYECKUX TPYIII MO OTHOIICHUIO
K CBETY.

BhIsSBASTH OCOOEHHOCTH CTPOCHHUS

U )KM3HEIEATEIbHOCTH KUBOTHBIX
Pa3HBIX SKOJOTHUYECKUX TPYIII

110 OTHOIICHUIO K CBETY (JIHEBHBIE,
CyMepe4HbIe, HOUHBIE).

[IpuBOIUTH TPUMEPHI IKUBOTHBIX
pa3HbIX YKOJOTUYECKUX TPYIII

[0 OTHOIICHHUIO K CBETY.
OOG0CHOBBIBATH 3HAUCHUE
doroneproan3Ma B )KU3HH OPTraHU3MOB
U JIJIs IPAKTUKH CEJIbCKOrO X0351UCTBA

7.3

AbGunoTtuueckue
(hakTophI.
Temmneparypa kak
AKOJIOTHUECKUI

(dakrtop

Temneparypa Kak 3KOJIOTMYECKUI
(dakTop. JleficTBre TemmepaTypbl

Ha opranu3mel. [loMkunoTepMHbIC
Y TOMOMOTEPMHBIE OPTaHU3MBbI.
DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBbl.

JdemoHcTpanumn

Tabauywl u cxemvl: «TenaoKkpOBHbBIE

PackpsiBaTh conepkaHle TEPMUHOB

U TIOHSATHI: TEMIIepaTypa,
MOWKUIIOTEPMHBIE (XOJIOIHOKPOBHBIE),
rOMOMOTEPMHBIE (TEMIIOKPOBHBIE)
OpraHu3Mbl, aHAOMO3, IBPUTEPMHBIC
OpraHU3Mbl, CTCHOTEPMHBIC OPTaHU3MBbI,
TEPMOPET YIS,

XapakTepu3oBaTh JCUCTBUE
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KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanue: repbapuu

U KOJUIEKIIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYNBBIX
pACTEHU; Yyyelia ITULl U 3BEPEN.
JlaboparopHuasi padora

«BpIsiBIIEHHE TPUCTTOCOOTIECHU
OpPraHu3MOB K BIUSHUIO TEMIEPATYPBD)

TEeMIIepaTypbl HA OPraHU3MBbI.
BbIsSBASATH OCOOEHHOCTH CTPOESHHUS

Y KU3HEIEATEIbHOCTH
MOWKWJIOTEPMHBIX (XOJIO0IHOKPOBHBIX)
Y TOMOMOTEPMHBIX (TEMIOKPOBHBIX)
KUBOTHBIX.

[IpuBOAUTH MPUMEPHI MTONKUIOTEPMHBIX
(XOJIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.
BBISABIISATE OCOOEHHOCTH CTPOEHUS

Y KU3HEJEATEIbHOCTH TEIJIOMOOUBBIX,
3UMOCTOUKHX, MOPO30YCTONYUBBIX
PacTEeHUH.

[IpuBOANTH MPUMEPHI TEMIIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYNBBIX
PacTEHUHU.

[IpyBOIUTH TPUMEPHI IBPUTEPMHBIX

Y CTEHOTEPMHBIX OPraHU3MOB

7.4

AOnorndeckue
dakTopsl. BiaxxHOCTH
KaK DKOJIOTHYECKUI

dhakTop

BinaxxHOCTh Kak 3KOJOrHYE€CKUM
(dakTop. [IpucrnocobieHus: pacTeHU

K MOJJIep’KaHUIO0 BOJIHOTO OajiaHca.
Knaccudukarus pactenuit

10 OTHOILIEHUIO K BOJIE.
[IpucnocoOeHust JKUBOTHBIX

K U3MEHEHUIO BOJHOIO PEKUMA.
JdemoHcTpanumn

Tabnuiel U cxeMbl: «Du3noIornyecKme

PackpriBaTh conmepikanne TEpMUHOB

Y TIOHSTUH: BIQKHOCTb, THAPOQHTEHI,
rurpouThl, Me30(PUTHI, KCEPOPHUTHI,
’KUBOTHBIC: BOJHBIC, TIOJTYBOIHBIE,
Ha3eMHBIE.

XapaKkTepu30oBaTh ICHCTBUE BIAKHOCTH
KaK 9KOJIOTUYECKOTO (haKTopa.
BBISABIIATE OCOOEHHOCTH CTPOCHUS

U KU3HEJEATEIbHOCTU PACTCHHM
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aJanTay )KUBOTHBIXY.
O6opynoBanue: repbapun pacTeHHH,
OTHOCSIIIUXCS K TUTpouTam,
KcepoduTam, Me3opuTaM, KOMHATHBIE
pacTeHHS JaHHBIX TPYIIIL.
JlaboparopHasi pabora
«AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS

Pa3HBIX YKOJOTUIECKUX TPYIIIT 110
OTHOILIEHUIO K BOJIE.

[IpuBoAUTE pUMEPBI PACTEHUIN Pa3HBIX
HKOJIOTMYECKUX TPYIII 1O OTHOIICHHUIO
K BOJIC.

BBISABIIATE aHATOMUYECKHE

1 (PU3UOJIOTMYECKUE MPUCTIOCOOTICHUS
KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuMa.

[IpyBOIUTH PUMEPHI BOJTHBIX,
MOJTYBOTHBIX Ml HA3€MHBIX )KUBOTHBIX

7.5

Cpenpl oOuTanus
OpraHU3MOB

Cpenpl oOuTaHMsl OpraHW3MOB: BOJIHAS,
HA3eMHO-BO3IYIIIHAS, TTOYBEHHAS,
rITyOMHHAS TIOIITOYBEHHAS,
BHYTpHOpTraHu3MeHHas. Ou3uko-
XUMHUYECKHE OCOOCHHOCTH CPeT
OOWTaHUS OPTaHU3MOB.
[IpucnocobieHnst OpraHu3MoB K KU3HH
B pa3HBIX Cpelax.

JdeMoHCcTpanuu

Tabauyer u cxemot: «Cpenibl OOUTaAHUS
OpraHU3MOBY.

OOopynoBanme: KOJUICKIINU
KUBOTHBIX, OOUTAIONTUX B PA3HBIX
cpenax

PackpriBaTh copep:kaHue TEPMUHA
«cpena oOUTaHusD.

XapakTepu3oBaTh OCOOCHHOCTH
BOJITHOW, HA3€MHO-BO3AYIIIHOM,
MMOYBEHHOM, TNIYOMHHO MOATIOYBEHHON
Y BHYTPUOPTraHU3MEHHOU CPEJl
oOuTaHUS.

CpaBHUBATh PU3UKO-XUMUUYECKHE
YCIIOBUS Pa3HbIX Cpe/l OOUTaHUSI.
BbIABIIATE yepThl TPUCTIOCOOIEHHOCTH
OpPraHU3MOB K OOMTAHUIO B BOAHOM,
HA3€MHO-BO3/1YIITHOM, IOYBEHHOM,
BHYTPHOPTraHU3MEHHOW Cpeliax
oOUTaHUSI.

[IpuBOIUTH MPUMEPHI OPraHU3MOB,
OOHWTAIOIIUX B Pa3HBIX Cpeliax
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7.6 | buonoruueckue buonornueckue putmel. BHenHne PackpeiBaTh conepkaHue NOHATHS
PUTMBI Y BHYTpEHHHE pUTMbL. CyTOUHBIE «OUOJIOTUYECKHE PUTMBD.

Y TOIMYHBIE PUTMBI. XapakTepuzoBaTh 0COOEHHOCTH
[Ipucrnoco61eHHOCTh OPraHu3MOB BHEIIHUX, BHYTPEHHUX, CYTOYHBIX
K CE30HHBIM U3MEHEHHUSIM YCIIOBHI Y TOJIMYHBIX OMOJIOTUYECKHUX PUTMOB.
KU3HU. [TpuBOAUTE pUMEPHI TPOSIBJICHUS
JleMmoHCcTpanum OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauyvt u cxemwvi: «buongornueckue OpraHu3MOB.
PUTMBDY. BoBIABIIATE 4epThl IPUCTIOCOOJICHHOCTH
Oo6opynoBanue: repbapuu u OpPraHU3MOB K CE30HHBIM W3MEHEHUSIM
KOJUIEKLIMM PACTEHUM U KUBOTHBIX, YCIIOBUM KU3HMU.
o0JaIaloMX YepTaMu OnuceIBaTh CE30HHBIC SIBIICHUS B )KU3HU
IPUCIIOCOOIEHHOCTU K CE30HHBIM OpPraHu3MOB, PaCIPOCTPAHEHHBIX
VU3MEHEHUSAM YCIIOBUH KU3HU B CBOEU MECTHOCTH

7.7 | uznennsie Gpopmbl XKuszHeHnHsle pOpMBbI OPraHU3MOB. PackpeiBath copepxanue moHATHUS

OpraHu3MOB

[TonsaTue o xu3HEHHOH hopme.
XKuznennsie GHopmbl pacTeHUI:
JepEeBbs, KYCTApHUKHU, KYCTApPHUYIKH,
MHOTOJICTHHE TPaBBI, OJTHOJICTHHE

TpaBbl. JKu3HEeHHBIE POPMBI )KUBOTHBIX:

TUAPOOHNOHTHI, TEOOMOHTHI,
a’poOrOoHTEI. OCOOCHHOCTU CTPOSHUS
1 00paza KU3HU.

JleMmoHcTpanum

Tabauywvl u cxemol. «Ku3HEHHBIC
dbopMbI pacTeHuit», « Ku3HeHHBIC
(OpPMBI JKUBOTHBIXY.

«OKU3HEHHas (hopMa OpraHu3Ma.
BhIsSBASTH OCOOEHHOCTH CTPOCHHUS
Y KU3HEIEATEIbHOCTH PACTEHHM
pa3HbIX KUZHEHHBIX (POPM.
[IpuBOAUTH MMPUMEPBI PACTEHUI PA3HBIX
KU3HEHHBIX (OpPM.

BbIsBIISATE OCOOEHHOCTH CTPOCHUS
1 KU3HEJEATEIbHOCTH JKUBOTHBIX
pa3HbIX KU3HEHHBIX (POPM.
[IpuBOUTH MPUMEPHI KUBOTHBIX
pa3HbIX KUZHEHHBIX (POpM
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Oo6opynoBanmue: repbapuu
Y KOJUIEKIIUH PACTEHHUI U 5KUBOTHBIX
Pa3IMYHbBIX JKU3HEHHBIX (HhOpM

7.8

buotnueckue hakTopsl

buornyeckue dhaxktopsl. Bumbt
OMOTHUYECKUX B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIITHUYECTBO, CHMOUO03
u ero gopmel. [lapazutuszm,
KOOMepanus, MyTyaau3M,
KOMMEHCaIN3M (KBapTUPAHTCTBO,
HaxJieOHn4ecTBo). Herpoduueckue
B3aMMOJICHCTBHS (TONMUYECKHUE,
dbopuueckue, pabpuueckue). 3HaueHUE
OMOTHYECKHUX B3aUMOICHCTBHUI

JUISL CYIIIECTBOBAHMS OPraHU3MOB

B cpezie ooutanus. [IpuHumn
KOHKYPEHTHOT' O HUCKJTIOUCHHS.
JemoHcTpanumn

Tabauywvl u cxemol. «IKOCUCTEMA
HIMPOKOIMCTBEHHOTO JIECAY,
«DKOCHCTEMa XBOMHOIO JIecay,
«lenu nutanus», « XUIIHUYECTBOY,
«ITapazutnzm», «KOHKypeHIIUs»,
«Cumbmo3y, «KomMeHcaau3m.
OO0opynoBanme: KOJUICKIIUU
YKUBOTHBIX, Y4aCTBYIOIINX

B Pa3JIMYHBIX OMOTHYECKUX
B3aMOJIENCTBUIX

PackpriBath comepxaHnre TEpMUHOB

Y TIOHSTUN: KOHKYPEHIHS,
XUITHUYECTBO, MTAPA3ZUTU3M,
MYTYaJIn3M, KOMMEHCAIU3M,
HeTpo(UIeCKre B3auMOICHCTBU.
XapakTepu30BaTh BUIbl OMOTUUECKUX
B3aMMO,ICHICTBUMH.

OOBSICHATH CYyNTHOCTh KOHKYPEHITHH,
XUIIHUYECTBA, MapPaA3UTU3Ma,
MYTyaJIM3Ma, KOMMEHCaIu3Ma.
[IpuBOIUTE IPUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTUYECKUX
B3aUMOJICUCTBUSX PA3HBIX TUIIOB.
O1eHuBaTh 3Ha4YEHHE OMOTHYECKUX
B3aUMOJCUCTBUM JIJI CYIIECTBOBAHUS
OpraHU3MOB B cpejie OOUTaHUS.
OO0OCHOBBIBATH JEHCTBUE TIPUHITUTIA
KOHKYPEHTHOTI'O UCKIIFOUECHUS

HUroro yacoB 1mo Teme
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8 | Tema «Jkosiorust BUI0B U MOMYJISMID)
8.1 | Dxonormueckue 3 DKOJIOTUYECKHUE XaPAKTEPUCTUKH PackpriBaTh conepkaHue NOHATHS

XapaKTEePUCTUKH nomyysanuy. [lomymsmmst kak TIOTYJIISITTHSI.

HOMYJIALNN ouonornueckas cucrema. Ponp OrneHuBaTh 3Ha4€HNUE HEOJHOPOJHOCTH
HEOJHOPOIHOCTH Cpefibl, GU3UIECKUX | CPellbl, PU3NIECKUX OapbepoB
OapbepoB  OCOOCHHOCTEH OMOJIOTHH 1 0COOCHHOCTEH OMOJIOTHH BUIOB
BUJIOB B (POPMUPOBAHUU B (h)OPMUPOBAHUHU MTPOCTPAHCTBEHHOM
IIPOCTPAHCTBEHHOM CTPYKTYPBI CTPYKTYpPBbI NOIYJISILIHIA.
nomnyssiuuid. OCHOBHBIE ITOKa3aTeu [TpuBoAUTH MpPUMEPHI NONYIALUN
HOIYJISALUN: YUCIIEHHOCTD, IUIOTHOCTh, | Pa3HbIX BUJIOB PACTEHUM U KUBOTHBIX.
BO3PACTHAas U MOJ0Bas CTPYKTYpA, XapaKkTepu30BaTh OCHOBHBIE
POXKITAEMOCTb, PUPOCT, TEMIT POCTA, HKOJIOTUYECKUE TIOKA3ATENN
CMEpPTHOCTb, MUTPAITHSI. MOMYJISALNN: YUCICHHOCTb, MJIOTHOCTH,
JleMOHCTpanuu BO3pAcTHAas U TI0JI0Bast CTPYKTYpa,
Tabnuyel u cxemol: «IKOTOTHUECKUE POXKIaEMOCTb, IPUPOCT, TEMIT POCTA,
XapaKTEPUCTUKH TTOM YIS, CMEpPTHOCTb, MUTPALUSI.
«IIpocTpaHcTBeHHAs CTPYKTYpa
nonynauuny», «Bo3pacTHble mupaMuIbl
HOMYJILIAN

8.2 | Dkonoruueckas 3 DKoJlornyeckas CTpyKTypa nonyJsiiuu. | PackpeiBaTh coep:kaHne TEPMUHOB U
CTPYKTYypa OreHKa YMCICHHOCTH MOMYJISIUH. MOHATHN: TUHAMHKA TOMYJISIUH,
HOIYJISALINH. JlnHaMuKa MONyJISIUU U €€ peryyisilus. | OMOTUYECKUM MOTEHIMAI MOIMYJISAIIH,

I[I/IHaMI/IKa IMOITYJIALINH
H €C PCTyJAIHNA

buornueckuii moTeHIKa MOMYIISIUH.
MopenupoBanue JTMHaAMUKU
nonyisuuu. Kpusble pocra
YUCJIEHHOCTH nonyJisinuu. Kpusbie
BBDKMBAHUSA. Peryisnus yucieHHoCTH

KpPUBBIE BBDKUBAHUS, (DAKTOPbI
CMEPTHOCTH, EMKOCTb CPEJIBI.
OOBACHATH 3aKOHOMEPHOCTHU
pa3MenieHus: ocooe monyasuuu
Ha 3aHUMAEMOU TEPPUTOPHUH.
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MONYJIALUN: poJib (PaKTOPOB,
3aBHUCSIIMX U HE 3aBUCSIINUX OT
IJIOTHOCTH. DKOJIOTHYECKUE CTPATErnu
BuOB (- 1 K-cTparerumn).
JdemoHcTpanumn

Tabauyvl u cxemovl: «CKOPOCTH
3aceJieHus MOBEPXHOCTU 3eMIIn
pa3IMYHBIMUA OpraHU3MaMm»)

OrueHnBaTh OMOTUYECKUN TTOTEHIIHAI
MONYJIALIMI Pa3HbIX OPraHU3MOB.
AHaM3UpoBaTh KPUBBIE POCTA
YUCJIEHHOCTH MOMNYJISLIMU U KPUBbBIE
BbIKMBaHMUS.

OO6OCHOBBIBAThH MPUUYUHBI CACPKUBAHUS
OMOTHUYECKOro MOTEeHIMaIa PocTa

Y IIPUYMHBI BCIBIIIEK POKIAEMOCTH

y OTZIENIbHBIX OPTraHU3MOB.
[lepeuncnsate HakTOPbl CMEPTHOCTH,
PETYIUPYIOIIME YUCIECHHOCTD
MIOIYJISIIUI PACTEHHUMN U )KUBOTHBIX.
OnuchIBaTh 3KOJIOTUYECKUE CTPATETUH
BUJIOB

8.3

DKoJornuecKas HuIIa
BUIA

[TousiTe 00 DKOJIOTHUECKON HUIIIE
Bus1a. Mecroobutanue. MHOroMepHas
MOJICJIb DKOJOTMYECKON HUIIHN

. U. XaTtunHncona. Pa3zmepsbl
aKoJoruyeckou Huiu. IloTenuanbHas
Y peaM30BaHHAs HUIIIU.

Bun kak cucrema nonyndiuid. Apeanbl
BUJIOB. BUJIbI 1 X KU3HEHHBIC
CTpaTeruu. JKOJIOTHYECKUE
DKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS

Y MUTPalMi )KUBOTHBIX.
buonornyeckre MHBa3UM YyKEPOIHBIX

PackpriBaTh copep:kaHre TEPMUHOB

Y MOHATHIL: DKOJIOTMYECKasi HUIIA, BU/I,
apeaJi, UHBa3usl.

XapakTepu30BaTh MHOIOMEPHYIO
MOJEJb KOJIOTMYECKON HUILIN

J. Y. XaTunHCOHA.

[IpuBOOUTE MPUMEPHI IKOJOTUUECKUX
HUII Pa3HbIX BUJOB PaCTEHUN

Y KUBOTHBIX.

BBISIBASTE OTJIMUME YKOTOTHYECKON
HUIIIU BUJA OT €r0 MECTOOOUTAHMUSI.
['paduuecku n306paxxarhb
MHOTOMEPHYIO MOJEJb 3KOJIOTMYECKOM
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BU/JIOB.
JdemoHcTpanumn

Hopmpem: ]1. 1. XaT4YUHCOH.
Tabauysl u cxemol: «Mopenb
AKOJIOTUYECKON HUIIN

J1. Y. XaTauHCOHAaY.

Oo6opynoBanue: repOapun pacTeHUI;
KOJUIEKIIUU )KUBOTHBIX.
JlabopaTopHas padora
«IIpucnocoOneHus: ceMsiH pacTeHHI

K PacCeJICHHUIO»

HHUIIM JJIs1 Pa3HBIX BUIOB.
BpISBIATE IPUUKUHBI pa3IUYUN

B pa3Mepax dKOJIOTMYECKON HUIIU

Y Pa3HbIX BUJOB PACTEHUH U )KUBOTHBIX.
AHaNM3UPOBaTh MPUUYUHBI

Y TOCJICJICTBUS CMEHBI KOJIOTUYECKON
HUILLIN

Htoro yacoB o teme 9
9 | Tema «Jkoiiorus coo01EeCTB. IKOJIOT HUECKHE CHCTEMbI»

9.1 | CooOmecTBO 1 CooOmecTBa opranu3MoB. buoiienos PackpsiBaTh conep:kaHle TEPMUHOB
OpPraHU3MOB — U ero cTpykrypa. CBs3u MEXIY Y TIOHSTHUI: OMOIIEH03, OMOTOTI.
OMoLIeHO3 OpraHu3MamMu B OMOLIEHO3E. XapakTepu30oBaTh OMOIIEHO3 U €T0

JleMoHCcTpan UM CTPYKTYPBI: BUJIOBYIO,
Tabnuyvt u cxemwvl: «CTpyKTYpa MIPOCTPAHCTBEHHYIO, TPOUUECKYIO.
OuoLIeH03a», « DKOCUCTEMA [lepeuncnsiTh ¥ MIPUBOAUTH MPUMEPHI
ITUPOKOJIMCTBEHHOTO JIeCay, CBS3EH MEX]ly OpraHu3MaMHu
«IKocHUCTEMa XBOMHOTO Jeca» B OMOIICHO3E

9.2 | Dxocucrema 2 DKocucTeMa Kak OTKpbITasi CUCTEMa PackpbiBaTh coniepxaHue TEPMUHOB

(A . Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpTraHU3MOB B 3KOCHCTEME:
MIPOYIICHTHI, KOHCYMEHTHI,
peayueHTsl. Tpoduyeckue ypoBHH.
Tpodudaeckue menu u ceTy.

U TIOHATHI: YKOCUCTEMA, MPOAYIEHTHI,
KOHCYMEHTBI, PEAYLICHThI, TPOPUUECKUE
ypOBHH, Tpoduueckue (MUILEeBbIC)

LIETIH U CETH.

Ha3bIiBaTh CTPYKTYpHBIE KOMITOHEHTHI
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AOuotrnueckue 0JI0KH IKOCUCTEM.
ITo4BbI M UJIBI B KOCUCTEMAX.
KpyroBopot BewecTs 1 NOTOK SHEPrUuu
B OKOCHCTEME.

JdemoHcTpanumn

llopmpemuwi: B. H. Cykaues,

A. JI. Tencnu.

Tabnuyvt u cxemvl: «OYHKIIMOHATIBHBIE
IPYIIIBl OPTaHU3MOB B 9KOCUCTEMEY,
«KpyroBopot BEIIECTB B 3KOCUCTEME,
«llenmn mutarus (macTOUIITHAS,
JETPUTHAS ).

Oo6opynoBanue: repdbapuu pacTeHUI;
KOJUIEKIIUA HACEKOMBIX; Uy4esa MTHI]
U 3Bepen

KOCUCTEMBI.
XapakTepu3oBaTh HYHKIINH

Y TIPUBOJIUTH MIPUMEPHI

OpPraHU3MOB B SKOCHCTEME

Ha OCHOBE MMEIOIIUXCS 3HAaHUU

0 pacTeHMsiX, rpudax, OakTepusx

U )KUBOTHBIX.

OnuceIBaTh KPYroBOPOT BEIIECTB

Y IIOTOK SHEPIHH B 3KOCHCTEME.
OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BELIECTB U MIOTOKE SHEPTHUH.
[IpuBOIUTH TPUMEPHI OPraHU3MOB,
3aHUMAIOIIUX Pa3HbIE YPOBHU
TpopuuecKuX MupamuI.

CocTaBysITh CXEMBbI IEPEHOCA
BEIIECTBA U HHEPTUU B SKOCUCTEMAX
(uenu nuTaHuUsA).

CpaBHUBATh MACTOUIIHBIE U IETPUTHBIE
LENU TUTaHus

9.3

JKOJIOTUUYECKHUE
TIPaMU/IbI

OCHOBHBIE 110Ka3aTEIN YKOCUCTEMBI.
bruomacca u npoaykuus.
DKOJIOrMYeCcKrue MUPaMHUIbI YUCEI,
OMOMaccChl M SHEPTUU.
JleMmoHcTpanum

Tabauyvl u cxemwvl.: « IKOIOTMUECKAS
nUpaMua Yucen», « IKOJornuecKast

PackpbIBaTh conepxaHue TEPMUHOB
U TIOHATUM: NPONyKLMs, Ouomacca,
AKOJIOrMYECcKasi upamMmua.
XapakTepu30oBaTh IpaBuia
AKOJIOTMYECKUX MUPAMHU]T YUCEN,
OMOMacchl U YHEPTUU.

OOBACHATH MPUUKHBI Pa3IUYU
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nupamMuia OuoMacchl»,
«IKOJIOTHUYECKasl MUpaMUAa SHEPTUM

B IIPOAYKTUBHOCTH Y Pa3HBIX
DKOCHUCTEM.

IIpuBOAUTE MPUMEPHI TPAKTUYECKOTO
IIPUMEHEHUS NTPABUII IKOJIOTUUECKUX
MMAPAMHUI.

CpaBHUBaTh OMOMACCY U MPOAYKIIUIO
JKOCHUCTEM CYyIIU U MUPOBOro okeaHa

9.4 | M3menenus HanpaBneHHble 3akOHOMEpPHBIE CMEHBI | PackphiBaTh cofepikaHne TEPMUHOB
cOOOLIECTB — cooOuiecTB — cykneccuu. [lepBuuHble | ¥ MOHATHI: CYKLECCHs], KIMMAaKCHOE
CYKIIECCUU Y BTOPUUHBIE CYKLIECCUH U UX COOOLIECTBO, CYKIIECCUOHHBIN PSII.

OPUYUHBL. AHTPONOT€HHbIE XapakTepu30BaTh CYKIIECCUU:
BO3/ICHCTBHSI HA CYKIIECCHH. MEPBUYHBIE U BTOPUYHBIE, IPUBOJUTH
KimmakcHoe cooO1ecTBo. UX MPUMEPBI U HA3bIBATH PUYUHBI
buopaznooOpa3zue u noiHoTa CMEHBI COOOLIECTB.

KpyroBOpOTa BEIIECTB — OCHOBA CpaBHUBATh BpEMEHHbBIE U KOPEHHbBIE
YCTOMYMBOCTH COOOIIECTB. OMOreoIeHO3bl Ha KOHKPETHBIX
JdemoHcTpanumn MIpUMEpPax CBOEM MECTHOCTH.
Tabauywr u cxemwvr: «O6pazoBaHue MopnenupoBarh pe3yibTaThl IIpolecca
oonota», «llepBuuHas cykueccus», CMEHBI OMOTr€0LIEHO30B 0] BIUSHUEM
«BoccTranoBiieHue sieca nocie aHTPOIIOT€HHOr 0 (haKTopa

noxapa»

9.5 | Ilpuponnsie [TpupoHBIE SKOCUCTEMBI. PackpriBath cosepikaHrue TEPMUHOB
DKOCUCTEMBI JleMOHCTpanuu Y TIOHATUHN: (PUTOIIIAHKTOH,

Tabauywvl u cxemol: «KIKOCHCTEMA
ITMPOKOIMCTBEHHOTO JIECAY,
«IKocHucTeMa XBOMHOTO JIeca,
«IKOCHCTEMA 03€Epay.

300IIaHKTOH, SIPYCHOCTb.
XapakTepu30BaTh NPUPOJIHBIC
AKOCHUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha MpUMepe 03epa,
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Oo0OopynoBanme: akBapuyMm KaK MOJENb
HKOCHCTEMBI.

IKCKypcusi « IKCKYpCHs B TUITHYHBIN
ouoreorieHo3 (B 1yopaBy, Oepe3HsiK,
€JIbHUK, Ha CyXOO0JIbHBIN

WJIM TTIOMMEHHBIN JIyT, 03€po, 60JIOTO)»

XBOWHOTO M ITUPOKOJIIMCTBEHHOTO JIeca).
OOBSACHATH MPUYUHBI PA3TUIHON
OroMacchl IPOAYIIEHTOB

¥ KOHCYMEHTOB B IIPUPOIHBIX
HKOCHCTEMAX.

CocTaBisTh NACTOUIIHbBIC U AETPUTHBIE
eNY MUTaHUS TPUPOJHBIX IKOCHUCTEM.
[TpuBOIUTH MPUMEPBI OPTaHU3MOB,
BXOISIIIIMX B COCTaB (PUTOIJIAHKTOHA,
300IJIaHKTOHA, O€HTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTH

B )KM3HU HA3E€MHBIX 9KOCHUCTEM.
CpaBHUBaTh OMOMaccy U MPOIYKIHUIO
BOJIHBIX U Ha3€MHBIX 3KOCUCTEM

9.6

AHTpPONIOT€HHBIE
DKOCUCTEMBI
(arpoaKoCcUCTEMBI)

AHTpPONIOT€HHBIE SKOCUCTEMBI.
Arposkocucrema.

ArporieHo3. Paznuuus Mexy
AHTPOIIOT€HHBIMU

Y IPUPOJHBIMU SKOCUCTEMAMH.
JdeMoHCcTpanuu

Tabauywl u cxemvl: «ATpPOLICHO3Y,
«KpyroBopor BENIECTB U MOTOK
SHEPrUU B arpoLEHO3E».
Oo6opynoBanmue: repdbapuu
KYJbTYPHBIX U TUKOPACTYIIUX
pacTEHUM.

IKeKypeusi « IKCKypCHst

PackpeiBaTh conepkaHue TEPMUHOB
Y TIOHSTHUN: arpOdKOCUCTEMA,
arpouLeHo03, MOHOKYJIbTYpa.
XapakTepu30BaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCHUCTEMBI.
[IpuBOAUTH PUMEPHI
arpo3KOCUCTEM.

CocTaBysTh UENH MUTAaHUA arpoLeHO3a.
OO00CHOBBIBaTh MPUUYMHBI HU3KOI
YCTOMYMBOCTH arpOIKOCHCTEM.
CpaBHMBATh arpoO3KOCUCTEMBI

Y TIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh poJjib YEJIOBEKa
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B arpo3KOCUCTEMY (Ha I0JIe
WIN B TEIUINYHOE XO341CTBO)»

B COXPAHEHUHU YCTOWYHMBOCTH
arpodKOCUCTEM

9.7

Ypb0osKOCUCTEMBI.
DOKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE
KOMITOHEHTHI YPOOIKOCHUCTEM.
I'oponackast ¢uiopa u dayna.
CunaHTpONH3aIUs TOPOJICKOM (PayHBI.
buonornueckoe n X0341MCTBEHHOE
3HAYEHHUE arpOdIKOCUCTEM

U ypOOIKOCUCTEM.

3aKoHOMEpHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OpraHU3MOB B 9KOCUCTEMAX.
[TepeHocC 3HEprum U BEMECTB MEKTY
CMEKHBIMH YKOCUCTEMAMHU.

Y CTONYMBOCTD OPraHU3MOB,
MONYJIALUN U SKOCUCTEM B YCIOBUSIX
€CTECTBEHHBIX U aHTPOMOTEHHBIX
BO3JICMCTBUU.

Merononorusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOT€HHbBIX
HKOCHUCTEM.

JdeMoHCcTpanuun

Tabauyer u cxemoi: «IIpumepsl
ypOOIKOCHUCTEM.

IIpakTHyeckas padora

«M3yueHune u onncanue
ypOOIKOCHCTEMBIY.

PackpeiBaTh conmepxaHue TEPMHUHOB
1 TIOHATHI: ypOOIKOCUCTEMA,
CUHAHTPOMU3AIIHS, TOpOACKas (iiopa,
ropojickasi payHa, SJKOMOHUTOPHUHT.
XapakTepu3oBaTb OCHOBHBIE
KOMTIIOHEHTBI YPOOIKOCHCTEM.
OnuceiBaTh OMOIOTHUYECKOE

U XO3SUCTBEHHOE 3HAYCHHE
ypOOIKOCHUCTEM.

[IpuBOIUTH MPUMEPHI U OIICHUBATH
COCTOSIHHE YPOOIKOCUCTEM CBOCH
MECTHOCTH.

BrIsiBASITE OCOOEHHOCTH TOPOJICKOM
(bropsl u payHsbI.

CpaBHHBaTh YpOOIKOCHCTEMBI

Y TIPUPOTHBIC DYKOCUCTEMBI
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JlaboparopHasi pabora

«3yuenue pazHooOpa3ust MEJIKUX
MOYBEHHBIX YJIEHUCTOHOTUX B Pa3HBIX
AKOCHUCTEMAX)

Hroro

4acoB I10 TEME 12

10

Tema «buocdepa — riiodanbHas IKOCHUCTEM A

10.1

buocdepa. Ctpykrypa 2
1 cocTaB Oruochepbl

buocdepa — obmennanerapHas
o0omouka 3emMH, T/Ie CyIIeCTBYET
WY CYIIIECTBOBAJIA )KU3Hb. PazBuTue
npeacTaBieHuil o Ouocdepe B Tpymax
3. 3rocca. Yuenne B.W. Bepnanckoro
o 6uocdepe. Ob6mactu Ouocheps u ee
cocra. JKuBoe BelecTBo 6uochepsl
U ero QyHKIINH.

JdemoHcTpanumn

Ilopmpemuwi: B. 1. BepHaackui,

9. 3rocc.

Tabnuyvt u cxemwi: «I'eochepbl
3emuny, « DyHKITUH )KUBOTO BEIIECTBAY

PackpbiBaTh cosepxaHue TEPMUHOB

U TIOHATUM: Onocdepa, KruBoe
BEIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIECTBO, OMOTCHHOE
BEIIIECTBO.

[TpuBOIUTH POPMYIUPOBKH OCHOBHBIX
nonoxenuu yuenus B. U. Bepnaackoro
o ouocpepe.

XapakTepu3oBaTh 00JacTH 6rochepsl
1 X COCTaB, Ha3bIBaTh 00JIACTH
pacpoCTpaHEHUS KUBOTO BEIICCTBA

B 000;109KaxX 3eMJIA U BBISBIISATH
NPUYUHBI €r0 PAITUYHOTO
pacmpenencHusl.

[lepeuncnsaTe yHKINHU )KHBOTO
BerecTBa onocdepsl (rasosas,
OKHUCJTUTEITLHO-BOCCTAHOBUTEIILHAS,
KOHIIEHTpAIIMOHHAs, OMOXUMHYECKas).
[IpuBOIUTH TPUMEPHI TPEOOPA3YIOIIETO
BO3JICHCTBHUS )KUBOT'O BEI[ECTBA

Ha Ouocdepy.
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AHamM3UpOBaTh U OIICHUBATH
OMOJIOTHYECKYI0 HH(pOpMAITHIO

0 II00ATBHBIX IKOJIOTUUECKUX
npobsiemMax 6uocgepbl, MOIydaeMyro
13 pa3HbIX HCTOYHUKOB.

OuenuBatsh Bkaag B. 1. Bepnazackoro,
9. 310cca B CO3/IaHUE YUCHUS

o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYIIECTBOBAHMUS
oumocdepsl.
KpyroBopotsl
BELIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHHMSI
ounocheprl. OcobeHHocTu Ouochepsl
KaK I100abHOM SKOCHUCTEMBI.
JIlnHaMHU4YeCKOE PaBHOBECHE

B Ouocepe. KpyroBopoTs! BeliecTs
1 OMOTEOXUMHUYCCKHE ITHKJIIBI
(yraepona, azora). PUTMUYHOCTH
SIBIICHUH B Onocdepe.
JdemoHcTpanumn

Tabauywl u cxemwi: «I"eocdepbl
3eminy, «DYHKITUHU )KUBOTO
BeniecTBa», «kKpyrosopor azora

B Tipupoze», «Kpyrosopot yriepoaa
B Tipupoze», «KpyroBopot kuciopomaa
B IIpupoae», «KpyroBopoT BOIbI

B IIPUPOICH

PackpriBaTh conmepikanne TEepMUHOB

Y TIOHSATHI: TII00ATbHAS YKOCUCTEMA,
JTMHAMHYECKOE paBHOBECHE,
KPYTrOBOPOTHI BEIIIECTB,
OMOTCOXUMUYECKHE ITHKITHI.
XapakTepu30BaTh 0COOEHHOCTH
ouocdepsl Kak riodaTbHON
HKOCUCTEMBI.

Omnpenensats GyHKIHIO OMOChEpHI

B oOecrieueHnr OMOTEHHOTO
KPYroBOpOTa BEIIECTB Ha TUIaHETE.
XapakTepru30BaTh OCHOBHBIC
KPYrOBOPOTHI: BOJBI, yIIIEpO/ia, a30Ta.
CpaBHHBaTh OCOOCHHOCTH KPYrOBOpPOTa
Pa3IMYHBIX BEIICCTB.

OueHnBaTh 3HaYEHUE KPYTOBOPOTA
BEIIECTB IS CYIIICCTBOBAHUS KU3HH
Ha 3eMIe.

OOBICHATH PO OPraHU3MOB
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B OHMOJIOTHYECKOM KPYrOBOPOTE
BEIIECTB.

BoIABIIATE TUHAMUUYECKOE PAaBHOBECHE
omocdepsl.

[IpuBOIUTH MPUMEPBI PUTMUIHOCTH
sIBJICHUH B Ouocdepe

10.3 | 3oHaBHOCTH
ouocdepsl. OCHOBHBIC
OMOMBI CYIIIH.

Y CTOMYUBOCTH
ouochepsl

3oHanbHOCTH Ouocdepsl. [lonsTue

0 ouome. OCHOBHBIE OMOMBI CYIIIH:
TYHJAPA, XBOMHBIE JIECA, CMEILIAHHbIE

Y IIMPOKOJIMCTBEHHBIE JIECA, CTEIIH,
CaBaHHBI, ITYCThIHU, TPOIIMYECKHUE JIECA,
BBICOKOTOpbsi. KimmMar, pacTutensHbIN
Y )KUBOTHBIA MUP OMOMOB CYIIIH.
CrpykTypa u QYHKIUS )KUBBIX CUCTEM,
OILIEHKA UX PECYPCHOT0 MOTEHIHAJIA

1 6uocepHbIX QYHKIIHMA.
JdemoHcTpanumn

Tabauywvt u cxemol: «OCHOBHBIE OMOMBI
cymm», «KnmuMmarnueckue nosca
3eminy, «Tynapa», «Tairay,
«CMeIIaHHbIN JIeCy,
«IMpOoKONUCTBEHHBIN JIecy, «CTenby,
«CaBaHHay, «IIycTbiH Y,
«Tponmueckuit necy.

Oo6opynoBanme: repOapuu pacTEHUM
pa3HBIX OMOMOB; KOJIUIEKIIUU dKUBOTHBIX

PackpeiBath coaepxaHne TEPMUHOB
Y TIOHSATUM: OMOMBI, TYH/IPA, XBOMHBIC
Jieca, CMEIIaHHbIE JIECa,
IIMPOKOJIMCTBEHHBIE JIeCca, CTENH,
CaBaHHBI, ITYCThIHU, TPOIIUYECKUE JIECa,
BBICOKOTOPBSI.

[TokasbIBaTh Ha KapTe

1 XapaKTEepU30BaTh OCHOBHBIE OMOMBI
CYILIH.

CpaBHUBaTh OCOOCHHOCTH KJIMMATa,
[0YB, PACTUTEIBHOIO U KUBOTHOT' O
MHUpa pa3HbIX OMOMOB CYIIIN 3EMJIH.
BbISBASATE NPUYMHBI 30HATTLHOCTH

B Ouocdepe

HUroro yacoB 1o Teme
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11

Tema «He0BeKk U OKpyxa0IIas cpenar»

I1.1

BosnerictBue
yejoBeka Ha Ouochepy

2

DKOJIOTMYECKHE KPU3HUCHI U UX
pu4uHbL. Bo3nelicTBue yenoBeka

Ha 6uocdepy. 3arpsa3HeHue BO3YIIHON
cpenbl. OxpaHa BO3/lyxa. 3arpsi3HEHUE
BOJHOI cpenibl. OxpaHa BOAHBIX
pecypcos. Pa3pyiienue noussl. OxpaHa
MOYBEHHBIX pecypcoB. M3meHeHune
KJIUMaTa.

JdeMoHCcTpanuun

Tabruywl u cxemvl: «3arps3HeHUE
aTMocheps», «3arps3HeHne
runpocheps», «3arpsa3HeHHE MOYBBI»,
«ITapHukoBbIN 3PPexT»

PackpeIBaTh conepxaHue TEPMHUHOB

U MOHATHI: aTMocdepa, BelecTna-
3arpsi3HUTENN, TAPHUKOBBINA d(PPExT,
«O030HOBAS JIBIPA», KKUCIOTHBIC
0K, Tuapocdepa, SBTpoduKaus
BOJIOEMOB, [10YBa, PO3Us MOUB,
NECTUIUbI, SKOJIOTHUECKU

KpU3HC.

AHanu3upoBaTh aHTPOIOT€HHbIE
(hakTOphI BO3/ICUCTBUS Ha OHochepy
(ponb uenoBeKa B MPUPOIE) HA PA3HBIX
dTamax pa3BUTHI YEIOBEYECKOTO
oOu1ecTBa.

XapakTepu3oBaTh ri100aIbHbIC
HKOJIOTMYECKUE TTPOOIIEMBI;

OCHOBHBIE HCTOYHUKHU aTMOC(EPHBIX
3arpsi3HEHUN; YKOJIOTUIECKUE
po0JIeMbl, CBSI3aHHbBIE C YBEIMUYECHUEM
TpaHCHOPTa B KPYIMHBIX TOPOJIAX;
ABTPO(UKAIMIO BOJOEMOB;
MOCTIEICTBUS 3arPsI3HEHUS BOJT
XUMUYECKUMH BEIIIECTBAMH;
BO3/ICHCTBHEC YEIOBEKA Ha TTOYBEHHBII
MTOKPOB.

ApryMeHTUpOBaTh 3HAYECHUE
HKOJIOTMYECKUX 3HAHUH B PEIlICHUN
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BOIIPOCA O MOJAJACPKAHUN YCTOMUYNBOCTH
ounochepsl

11.2

AHTpPONIOT€HHOE
BO3JICHCTBUE

Ha PaCTUTEbHBIN U
JKUBOTHBIA MUD.
OxpaHna npupoabl

AHTpPOIIOr€HHOE BO3/ICNCTBUE

HA PaCTUTEJbHBIA U )KUBOTHBIN MUP.
OxpaHa pacTUTETHLHOTO U KUBOTHOTO
mMupa. OCHOBHBIC TIPUHITUTIBI OXPAHBI
npuposl. Kpacasie kauru. Oco6o
OXpaHsieMble MPUPOHBIE TEPPUTOPUHN
(OOIIT). boranuueckue cajbl

U 300JI0TUYECKHE TTapKH.
JdeMoHCcTpanuun

Tabauywvt u cxemol: «Ocobo

OXpaHsEMbI€ IPUPOJHBIE TEPPUTOPUI.

Oo6opynoBanmue: gororpadun
OXpaHsIEMbIX PACTEHUH U )KUBOTHBIX
Kpacnon knuru PO, KpacHoit kHuru
peruoHa

PackpriBaTh copepkaHre TEPMUHOB
Y MOHSTUN: COKpALLICHUE
O6unopazHooOpasusi, OXpaHa IPUPOJIHI,
0c000 OXpaHseMbIe TPUPOTHBIE
tepputopun (OOIIT), 6oTannueckmii
caji, 300JIOTMYECKUH MapK.
XapakTepu30BaTh MJIaHETAPHYIO POJIb
pacTeHHi 1 >KUBOTHBIX.

[TpuBOIUTH TPUMEPHI IPSIMOTO

Y KOCBEHHOT'O BO3JICUCTBUSI YeJIOBEKa
HA PaCTUTENbHBINA U )KUBOTHBIN

MUP.

XapakTepu30BaTh TPUHIUIIBI
«BcemMupHOU CTpaTeruu OXpaHsbl
MIPUPOBD».

[lepeuncnsiTh 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[TpuBoautes npumepsl OOIIT,
PacroJIOKEHHBIX B CBOCH MECTHOCTH.
Jloka3bIBaTh HA IPUMEPAX OMACHOCTH
COKpalleHus: OMO0JI0TuYeCKOro
pazHoo0pa3us 3eMiIn.

[IpuBOIUTH PUMEPHI PEAKUX

Y MAJIOYMCJICHHBIX BUJIOB PACTCHUI
U ’KMBOTHBIX CBOE€H MECTHOCTH,
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3aHECEHHBIX B KpacHbIe KHUTH
pernoHoB u KpacHyto kaury PO

11.3 | PaimonanbHoe 2 OCHOBHBIE TPUHLINIIBI YCTOMYUBOTO PackpeiBaTh conepkaHue TEPMUHOB
IIPUPOOIIOJIB30BAHNE Pa3BUTHSA YEJIOBEYECTBA U IIPUPOJIBI. U MIOHATHUM: PalliOHAIbHOE
Y YCTOMYMBOE PanmonansHOE€ IpUpOIOIIOIB30BaHUE MPUPOAOINOJIB30BAHUE, YCTOUUNBOE
pa3BUTHE U COXpaHEHHE OMOJIOTUYECKOTO pa3BUTHE, IPUPOIHBIE PECYPCHI,
pa3zHooOpa3us 3eMIH. DKOJIOTUYECKUH CIEN.
OO011ue 3aKOHOMEPHOCTH XapakTepu30BaTh OCHOBHBIC PUHIIUIIBI
rJ100aIbHBIX IKOJIOTMUECKUX YCTOMYUBOTO Pa3BUTHsI YEJIOBEUECTBA
Kpu3ucoB. OcoOeHHOCTH U TIPUPOJIBI.
COBPEMEHHOI'0 KpHU3HCa U €T0 OnuceiBaTh HEUCYEPIIAEMBbIE
BEPOSTHBIE TTOCIIEICTBUA. Y ACYEpIIaeMblI€ ITPUPOIHBIE PECYPCHI,
Pa3Butre MeTon0B MOHUTOpPUHTA MMOAYEPKUBAsSI OTHOCUTEIIBHOCTD
Pa3BUTHS ONACHBIX TEXHOT€HHBIX HEHUCUYEPIIaEMOCTHU MPUPOIHBIX
ITPOLIECCOB. PECYPCOB; XapaKTEPU30BATh ITPOLIECCHI
JeMoHcTpanuu MX BOZHUKHOBEHUS U YCIIOBUS CPELBL,
Tabauywl u cxemol: «Moaenu NPUBOASAIINE K UX (OPMHUPOBAHUIO.
YIIPABJISIEMOTO MUPa» PackppiBaTh mpo6sieMbl paliioHaIbHOTO
IPUPOIONOJIB30BAHUS U HAXOUTH ITyTH
UX PEIICHHUS
HToro yacoB no teme 6
PesepBHOE Bpems 8
OBHIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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MEPEYEHD (KOJJUD®UKATOP) IPOBEPSIEMBIX TPEEOBAHUM

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA U DJIEMEHTOB
COAEPXAHUA 11O BUOJIOT' NN

IIpoBepsiembie Ha EI'D nmo Ouosiorum TpedoBaHus K pe3yjibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEero 001ero oopa3oBaHus

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMBbI CPEIHETO OOIIETO
o0Opa3oBaHUs

1

ChopMupoBaHHOCTh 3HAHUN O MECT€ W POJIM OWOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (D)OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAYYHON KApTUHBI MUPA, B MIO3HAHUH 3aKOHOB MPHUPOJBI U PEIICHUN
KU3HEHHO  BaXKHBIX  COIMAJbHO-3THYECKUX,  JKOHOMUYECKUX,
AKOJIOTMYECKUX TMpoOJIeM 4YeIOBEUECTBA, a TaKXKE B PEIICHUU
BOMPOCOB PAIIMOHAIILHOTO MPUPOJIONOIL30BaHMS, B (POPMUPOBAHUU
[IEHHOCTHOTO OTHOIIEHHUA K TMPUPOJE, OOIIECTBY, YEIOBEKY;
0 BKJIAJI€ POCCUUCKHUX U 3apYOEKHBIX YUCHBIX — OMOJIOTOB B Pa3BUTHUE
ounonoruu

Brmanenne cucremoit 3HaHMN 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHMS, UCTIOJIb3YEMbIX B OMOJOTHUUYECKUX UCCIEAOBAHUSIX JKUBBIX
OOBEKTOB UM HKOCUCTEM (ONHCaHHUE, HU3MEpPEHUE, IMPOBEICHUE
HaOII0JICHU); CrOCOOaMM BBISIBJICHUSI M OIICHKH aHTPOIOTE€HHBIX
W3MEHECHUH B IIPUPOJIE.

YMeHue BbIJIBUTaTh TUNOTE3bI, MPOBEPATh X IKCIEPUMEHTAIbHBIMU
cpenctBamu, GOPMYIHpYS I€7b HWCCICNOBAaHMS, aHAIU3UPOBATH
MOJIYYEHHBIE PE3YIbTAThI U JI€JIaTh BHIBOJIBI.

BrisiBiieHHE 3aBUCMMOCTH  MEXAY HMCCICAYyeMbIMH BEJIMYHWHAMH,
00BSICHEHHE TIOJIYYCHHBIX PE3Yy/IbTAaTOB U (POPMYJIMPOBAHUE BHIBOJIOB
C UCIIOJIb30BAaHUEM HAaYYHBIX MTOHATHM, TEOPUN U 3aKOHOB

YMeHue BIageTh CHUCTEMOM OWOJOTMYECKMX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArarone OMOJIOTHYeCKUe TEPMUHBI M TTOHSATHS
(KM3Hb, KJIE€TKa, TKaHb, OpraH, OpPraHu3M, BHUJ, IOMYJISIHA,
PKOCHCTEMa, OuoreHo3, Ouocdepa; MeTaboOIM3M, TOMEOCTa3,
KJICTOYHBII ~ MMMYHUTET, OuocuHTe3 Oeika, OHOMOJMUMEDHI,
JTUCKPETHOCTb, caMOperyJISIHS, CaMOBOCITPOHM3BEICHHE,
HACJICJICTBEHHOCTh, M3MEHUYHMBOCTh, DHEPro3aBUCHUMOCTh,  POCT
U Pa3BUTHE);
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Ouonornueckue Teopuu: kiuerouHas teopus 1. 1lIBanHna,
M. IlIneinena, P. BupxoBa; KIOHAIbHO-CEIIEKTUBHOIO UMMYHHUTETA
IL Opnux, n.n. MeuHnKOBa, XpPOMOCOMHasi  Teopusd
HacleACTBEHHOCTH 1. MopraHa, 3akOH 3apOJBIIIEBOIO CXOJICTBA
K. bapa, sBomonmonnas teopus Y. /[apBrHa, CHHTETHYECKAS] TEOPUS
IBOJIIOLIMH, TeOopHs aHTponoreHesa Y. JlapBuHa; Teopus OuoreoneHosa
B.H. CykaueBa; yuyenue H.M. BaBuioBa o meHTpax MHOrooOpaszus
U MPOMCXOXKJIEHHS KyJIbTYypHBIX pacteHnid, yuenue A.H. CeBepuosa
0 NyTSIX W HANpaBiIeHUsAX dBoaouuM, ydeHnue B.M. Bepnaackoro —
0 6uocdepe); 3aK0HBI (€AMHOOOPa3UsI TOTOMKOB IEPBOr0 MOKOJICHMUS,
pacIleIUICHUs] IPU3HAKOB, HE3aBUCUMOI'O HACJIEIOBAHMS ITPU3HAKOB
I'. Mengens; CUelIeHHOro HaciaeIOBAaHMs NPU3HAKOB U HApYLICHUs
cuerieHnss resoB  T.  MopraHa;  TrOMOJIOTMYECKHX  PSAOB
B HaclieacTBeHHOM m3MeHuuBocTd H.M. BaBuioBa; reHeTndyeckoro
paBHoBecusi Jx. Xapau u B. BaitnOepra; 3apoabIieBOro cXojcTBa
K. Bapa; 6uorenernueckwnii 3akoH J. ['exkerns, @. Mrosiepa);
IPUHLIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npasuia (MuHumyma FO. JInOuxa, 3K0J0ru4eckor nupaMubl Yucel,
Ouromacchl M SHEPTUN);

runore3bl  (koauepBatHod A.JM. Omnapuna, nepBu4yHOro OyJIbOHa
JIx. Xonaeitna, mukpocgep C. @okca, pudbosuma T. Hek)

YMeHne pemath TMOUCKOBbIE OHOJIOTHYECKUE 3a7aud; BBIABIISTH
MIPUYUHHO-CIICJICTBEHHbIE CBSI3U MEXTY UCCTICTyEMbIMU
OMOJIOTUYCCKUMHA OOBEKTaMHM, TPOIECCAMH M SBIICHUSIMH; CIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH TIOJTy4EHHBIX PE3YJIbTaTOB;
COCTAaBJIATh TEHOTHITUYCCKUE CXEMBI CKPEIIMBAHUS JUTSI pa3HBIX THITOB
HACIIC/IOBaHUSA TPU3HAKOB Y OPraHU3MOB, COCTaBJATH CXEMBI
MEPEeHOCa BEIIECTB M JHEPruM B DJKOcHCTeMax (I[eNMy THUTaHWUS,
MUILEBbIC CETH)

YMeHue  ycraHaBiIMBaTh  B3aMMOCBS3M  MEXKAY  CTPOCHHEM
U (QYHKIUSIMU: OpPraHOWJOB, KIETOK pa3HBIX TKaHEW, OpraHaMu
¥ CHUCTEMaMHU OPraHOB Yy PAaCTEHUM, KUBOTHBIX M UYEIIOBEKA; MEXKIY
sTanaMu 0OMeHa BEIIECTB; 3TallaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX
IIUKJIOB ~ OpPraHW3MOB; JTalaMd AMOPHUOHAIBHOTO  Pa3BUTHS;
TE€HOTUIIOM U (PEHOTUTIOM, PEHOTUTIOM U (JaKTOPaMHU CPeIbl OOUTAHUS;
MpoIecCaMy  DBOJIIOLIMM; JBWKYIIUMHU CHUJIAMU  aHTPOIIOT€HE3a,;
KOMITOHEHTAMU Pa3JIMYHbIX 9KOCUCTEM M MPUCTIOCOOJICHUSAMH K HUM
OpraHu3MOB

YMeHue BBIJICJATH CYIIICCTBCHHBIC ITPU3HAKU:
CTPOCHHA BUPYCOB, KJICTOK HPOKAPHOT U 3YKAPUOT, OAHOKJICTOYHLIX
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¥ MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB, OMOTEOIIEHO30B, YKOCUCTEM
u Ouochepbl; CTPOCHHUST OPraHOB M CHUCTEM OPraHOB pacCTEHUM,
KUBOTHBIX, YEII0BEKa, MIPOIIECCOB KU3HEACSITEIFHOCTH,
MPOTEKAOIMINX B OpPraHU3Max pAcCTCHWM, XUBOTHBIX W YEJIOBEKa;
OMOJIOTMYECKUX TPOLECCOB: OOMEHa BewecTB (MeTabou3m),
uH(OpPMAIIMK U TIPEBpAICHUS] dHEPTrUuu, OPOKEHHUs, aBTOTPODHOTO
U TeTepoTpodHOrO THUIIOB TMUTaHUA, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMEeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIILHOTO
pa3BUTHSA, PA3MHOKEHUS, WHAWBUAYAJTHLHOTO Pa3BUTHS OpraHu3Ma
(oHTOreHe3a), B3aUMOJICHCTBHS TE€HOB, TeTepo3uca; JIEUCTBUM
UCKYCCTBEHHOTO  OTOOpa,  CTa0MJIM3HUPYIONIEro,  ABMXKYIIETO
W Pa3phIBAIONIETO E€CTECTBEHHOIO OTOOpa;  aJuIoNnaTpU4ecKoro
U CHMIIATPUYECKOTO BHJI000PA30BaHUS;, BIUSHUS JBIDKYIINX CHII
SBOJIIOLIMM  HAa  TEHO(QOHJ  MOMYJSIUH;  MPUCIOCOOTIEHHOCTH
OpraHW3MOB K Cpele OOWTaHus, 4YepelOBaHWS HAMPaBICHUM
ABOJTIOLIMU; KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B IKOCUCTEMAX

ChopMHUpOBaHHOCTH YMEHHS BBIACIATH CYIIECTBEHHBIE MPHU3HAKH
BUPYCOB, KJIETOK TMPOKApPUOT © DYKAPUOT; OJHOKICTOUYHBIX
U MHOTOKJIETOYHBIX  OpPraHW3MOB,  BHJAOB, OHOTEOIICHO30B
U DKOCHUCTEM; OCOOEHHOCTH IpPOLIECCOB OOMEHa  BEIIECTB
U TPEBpallCHUsT SHEPIHH B KJIETKe, (DOTOCHHTE3a, TUIACTUYECKOTO
U DHEPreTUYecKoro oOMeHa, XEMOCHMHTEe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHHS, PA3BUTHA W PA3MHOXKEHUS, WHAWBUIYAILHOTO
pa3BuTHsl opraHu3ma (OHTOreHe3a), OOpbObI 3a CYIIECTBOBAHUE,
€CTECTBEHHOIO O0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJIEHHOCTU
OpPraHuW3MOB K Cpe/le OOMTaHWs, BIUSHHUS KOMIIOHEHTOB DKOCHCTEM,
AHTPOTIOTCHHBIX HM3MEHEHUH B JKOCHCTEMax CBOSH MECTHOCTH,
KpPYroBOpOTa BEILIECTB U MPEBPAIICHUS SHEPTUU B Ouochepe

Ymenue UCIIOJIb30BaTh COOTBETCTBYIOIIHUE apryMeHTHI,
OMOJIOTHUECKYI0 TEPMHUHOJIOTUIO U CUMBOJHKY Ui JIOKAa3aTelIbCTBA
POACTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII; B3aUMOCBS3H
OpPraHM3MOB M Cpelbl OOWTaHMS, EJUHCTBA YEIOBEUYECKHX pac;
HEOOXOJMMOCTH  3J0pOBOr0  o0pa3a  KM3HH,  COXpaHEHUSA
pa3HooOpa3usl BUAOB U SKOCHCTEM KaK YCIIOBHS COCYLIECTBOBAHUS
IPUPOJIBI U YETIOBEUECTBA

YMeHue KpUTHUYECKH OIICHUWBAaTh HWH(OpMaIU0 OHOJIOrHYECKOro
COJICpP)KaHMsI; WHTEPIPETUPOBATh ITHUYECKUE ACTICKThI COBPEMEHHBIX
UCCIIeIOBaHW B OWONOTMM,  MEAWIIMHE,  OWOTEXHOJOTHU;
paccMarpuBaTh rio00aIbHbIE SKOJIOTHYECKHUE TTPOOIEMbI COBPEMEHHOCTH,
dbopMUpOBaTH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3UITUIO
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IlepeyeHb 3J1eMEHTOB coaep:kaHus, NpoBepsieMbIX HA EI'D mo Omosnoruun

Kon

HpOBGpHCMBIﬁ QJICMCHT COACPKAHNA

1

buonorus kak HayKa. JKuBbIe CHCTEMBI U X HN3Yy4YCHHUC

1.1

CoBpemeHHasi OHWOJIOTHST — KOMIUIGKCHAas Hayka. buomormdeckme HayKu
W u3ydaeMble HWMH TpoOsieMbl. DyHaaMeHTalbHBbIC, TPUKIATHBIC
Y TIOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B OWOIOTHH.

3HaveHUE OMONOruH B (POPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYIHOU
kaptunbl Mupa. [Ipodeccun, cBsa3anHbIe ¢ OHMoNOTHEH. 3HAYCHHE OMOJIOTHI
B TIPAKTUYECKOU JEATEIHHOCTH YEJIOBEKA: MEIUITMHE, CETThCKOM XO3SHCTBE,
MIPOMBITIUIEHHOCTH, OXPAaHE MTPUPO/IBI

1.2

KuBbie cuctembl Kak mpeaMer u3ydeHus Owmonoruu. (CBOWCTBA >KHBBIX
CUCTEM: €JWHCTBO XHMHUYECKOI'O COCTaBa, ITHCKPETHOCTh U ILEIOCTHOCT,
CJIOKHOCTD u YHOPSIAOYEHHOCTD CTPYKTYPBHI, OTKPBITOCTb,
caMOOpraHu3alus, CaMOBOCIIPOU3BEICHUE, PA3PAXKUMOCTh, U3MEHYNBOCTD,
POCT U pa3BUTHE.

YpPOBHHU OpraHu3alii >KUBBIX CHCTEM: MOJICKYJIAPHBIA, KJIETOYHBIN,
TKAHEBBIM, OPraHU3MEHHBIM, MOMYJALMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(bmoreorneHoTHUECKHi ), OrochepHsbIit. IIpoliecchl, MPOUCXOAIINE B KUBBIX
cucteMax. OCHOBHBIE ITPU3HAKH KUBOT0. JKM3HB Kak (popma CyliecTBoBaHUS
MaTepuu

1.3

Mertonpl Ouonorundeckoir Hayku. HaGmrogeHue, usmMepeHne, SKCIepUMEHT,
cucTeMaru3anus, MeTaaHaiu3. lIoHATHMEe O 3aBHCMMOM M HE3aBUCUMOU
nepemeHHor. IlmanupoBanue »skcnepumenrta. [locTaHoBka M mpoBepka
runore3. HyneBas rumore3a. IloHsitue BBIOOPKM U €€ JIOCTOBEPHOCTb.
Pa3bpoc B Ononorunueckux AaHHbBIX. OlLIEHKA JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ysbTaToB. [IpUUMHBI UCKaXEHHS pe3yJIbTATOB dKcnepuMeHTa. llonstue
CTaTUCTUYECKOTO TECTA

Knerka kak Omojiorndeckast cicTema

2.1

Knerka — cTpykTypHO-QYHKIIMOHANbHA €auHULA KuBoro. Kcropus
oTKpbITUsl KieTku. PaGoter P. I'yka, A. JleBenryka. Kierounas teopus
(T. IBanu, M. lneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM
KJIETOYHOM TEOPUHU.

Metoasl MOJEKYJISIPHOM U KJIETOYHOM  OMOJIOTMHM: MHUKPOCKOIIHUSI,
xpomarorpadus, anexkTpodopes, METOL MEUEHBIX aTOMOB,
nuddepenimanbHOe EHTPUGYTHPOBAHUE, KYIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KJIETKUA. Makpo-, MUKpPO- U YJIbTPAMUKPOIIJIEMEHTHI.
Bopna u ee poisb Kak paCTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU
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KJIETKH, TEIUIOPEryJsiuiuu. MUHepaabHble BEIIECTBa  KJIETKH, HX
Oounonornyeckas pojib. Poiab KaTHOHOB U aHHOHOB B KJIETKE.

buonornueckue nomumepbl. benku. AMUHOKHCIOTHBIA COCTaB OENKOB.
CrpykTyphsl OenKOBOM MoJieKyibl. [lepBuuHas CTpykTypa Oeska, menTuaHas
CBs3b. BTOpwyHas, TpeTWyHas, YeTBEpTUYHAS CTPYKTYpHI. JleHarypamms.
CaoiictBa OenkoB. Krnaccudukamnus OenkoB. buonormyeckue QyHKImMu
OEJKOB.

VYrneBobl. Monocaxapuipl, JTMCaXapUJIbI, OJINTOCAXAPUIBI
u noymcaxapuabl. OO TIaH CTPOSHUS U (PU3NKO-XUMUUYECKHE CBOMCTBA
yriaeBooB. bruonorunueckne GyHKIIUN YTIEBOIOB.

Jluiunpl.  TwapodunbHO-TUIpOdOOHBIE  cBoMcTBa.  Knaccudukarus

ounuaoB.  Tpurmuuepunsl,  Gocoaumuabl,  BOCKH,  CTEPOHUJIBL
buonornueckue ¢yaknun aunuaoB. OOME CBOWCTBA OMOIOTHYECKUX
MeMOpaH  —  TEKy4ecTb, CIIOCOOHOCTD K  CaMO03aMbBIKaHMUIO,
MOJTYIIPOHUIIAEMOCTb.

Hyxkneunossie kucnorel. JIHK n PHK. Crpoennie HyKI€HMHOBBIX KHCIIOT.
Hykneorunpr. Ilpunnun komruiementapHoct. IlpaBuno Yapraddoa.
Crpykrypa AHK — nBoitHast ciupaiib. MecToHaxoXAeHHe U OMOJIOrHUecKue
¢bynakuuu JJHK. Buast PHK. ®yaknuu PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Monekyie ATO.
buonornueckue ¢ynkuun AT®. BoccTaHOBIEHHBIE MEPEHOCUHMKH, HX
¢ynakuuu B kierke. CekBeHupoBanue JJHK.

CrpykTypHas Ouonorusi: OMOXMMHYECKHE U OMOPU3NYECKHE UCCIIEI0BAHUS
COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunsl KJIETOK: JyKapuoTHYecKas M mpokapuoruueckas. CTpyKTypHO-
(GyHKUMOHANIbHBIE 00pa30BaAHUS KIIETKH.

CrpoeHue mnpokapuoTuyeckod kieTkd. Kiierounas creHka OakTepuii
u apxeil. OcoOeHHOCTH CTpoeHHus reTepoTpodHoil U  aBTOTpodHON
MPOKAPHUOTUYECKUX KJIETOK. MeCTO 1 pojib MPOKapuoT B OMOIIEHO3aX.
Crpoenue u (YHKIIMOHUPOBAHKE IYKapUOTHYECKOU KJIETKH.
[Tna3marnueckas MmemOpana (mnazManemma). CTpyKTypa IIa3MaTUYecKOM
MeMOpaHbl. TpaHCHOpPT BEIIECTB Yepe3 IUIa3MaTHYECKYyI0 MeEMOpaHy:
naccuBHbIN (muddy3us, odneruennas nuddysus), akTUBHBIN (IEPBUYHBIN
U BTOPUYHBIN aKkTUBHBIA TpaHcnopT). IlomymnponHunaemMocts MeMOpaHBI.
Pabora HaTpuii-kanueBoro Hacoca. DHJOLUTO3: MHUHOLMTO3, (aroiuTos.
Ox3o1uTo3. Knerounas crenka. CTpykTypa U yHKIMHU KIETOYHON CTEHKHU
pacTeHuii, rpuooB.

[urommnazma. Llutozoik. Llutockener. ABuxenne nqurorasmbel. OpraHouasl
kJIeTkd. OTHOMEMOpPaHHbIE OPraHOU bl KIETKH: 3HIOTUIa3MaTH4eCKasi CETh
(OIIC), ammapatr Tombmxu, JU30COMBI, HMX CTPOCHHE U (PYHKIIHH.
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B3aumocBs3b  OZHOMEMOpaHHBIX  OpraHonioB  kijetku.  CrpoeHue
rpanyisipHoro petrukyiayma. CuHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX MeMOpaH. ['nmagkuii (arpaHyssipHbIN) SHIOMIA3MATUYECKUN
pertukynym. CekperopHas ¢GyHkiua anmnapara [onapmxu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyonu pacTUTENbHBIX KJIETOK. KIIETOUHBIA COK.
Typrop.

IlonyaBTOHOMHBIE OPTaHOUABI KJIIETKU: MUTOXOHIPUH, IIJIACTUBI.
Crpoenne u QyHKIMH MUTOXOHAPHUH U ractul. llepBuuHble, BTOpUUHbBIE
U CIOXHBIE TUTACTUABl (DOTOCHHTE3UPYIOUIUX 3YKApUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JISNKOILIACTHI BBICIIUX PACTCHUM.

HememOpannsle opranonipl kiaeTku CTtpoeHune U pyHKIUN HeEMEMOpaHHbIX
OpraHouJIoB KjieTku. Pubocombl. MukpodpunaMeHTsl. MblIIeUHbIE KIETKH.
Mukpotpyoouku. Knerounsii neHtp. CTpoeHHE M JBH)KEHHE >KTYTUKOB
U peCHHUYEK. MUKpPOTPYyOOUKH HUTOMIAa3Mbl. LIeHTpHOIIb.

SAnpo. OGomnouka siipa, XpOMaTUH, KapHoIUIa3Ma, SAPBIIIKHA, UX CTPOCHUE U
b yHKIIH. SnepHblii OeJIKOBBII MAaTpHUKC. [IpocTtpancTBEHHOE
pacroioXeHue XpoMocoM B HHTepdazHoM sape. benku xpomaruHa —
TUCTOHBI.

Kierounsle BkitoueHns. CpaBHUTENBHAS XapAKTEPUCTUKA KIIETOK SyKapruoOT
(pacTuTeNnbHOM, KUBOTHOU, TPUOHOI)

2.4

AccuMmwisIiMsL. M AMCCUMMJISINUSL — JIB€ CTOPOHBI MeTabosm3ma. Tumbl
oOMEeHa BeIIeCcTB: aBTOTPO(HBIA U TeTepoTpodHBIN. YdacTHe KHCIopoaa
B OOMEHHBIX IIpoleccax. ODHEPreTHYecKkoe OOecreueHrue KIETKU:
npeBpaiieHie AT® B oOmMeHHBIX nporeccax. DepMeHTaTUBHBINA XapakTep
peakuuii KJIETOYHOro meradbonuzMa. DepMeHThl, UX CTPOCHHUE, CBOMCTBA
u  wmexanu3sM  geiictBus.  Kodepmentel.  Orianums  pepMeHTOB
OT HEOpPraHWYECKUX KaTaau3aTopoB. benku-akTuBaToppl U O€IKuU-
UHTHOUTOpPBL.  3aBHUCHUMOCTb  CKOPOCTH  (DEPMEHTATUBHBIX  PEaKIIHid
OT Pa3JINYHBIX (PAKTOPOB.

[lepBrYHBIN CHHTE3 OPTaHUMYECKHX BEIIECTB B KieTke. DotocuHTe3. Ponb
XJIOPOIUTacCTOB B Tporecce (orocuHTe3a. CBeToBas W TeMHOBas (ha3bl.
[TponykTuBHOCTE  (oTOCHHTE3a. BnmsHue  pa3nuuHbIX  (DakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHUE POTOCHHTE3A.

XEMOCHUHTES3. PaznooOpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpYIOIMEe  OakTepuu,  JKele300akTepuu,  cepobaKTepuu,
BOJIOPOJIHbIE OaKTepuu. 3HAUEHUE XEMOCUHTE3A.

AHa’poOHble opranu3mbl. Buabl Opoxkenus. IIpoaykTel OpokeHUS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENIN OOJIC3HEH.

AspoOHBIC OpraHU3MBI. Oranbl AHEPreTUYECKOI0 oOMeHa.
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[TonroroBurenpHblii 3Tanm. ['IMKOMNM3 — OECKUCIOPOAHOE pacCIICTIICHUE
TJIFOKO3BI.

buonornueckoe OKUCIEHNE, WU KIETOYHOE JbIXaHue. Ponb MUTOXOHIApUI
B Mporeccax Ouonorudyeckoro oxkucieHus. Lukinueckue peakuuu.
OxucnurenbHoe QocopunupoBanue. IlpenmymiectBa a’poOHOro MyTH
oOMeHa BemlecTB Mepes, aHadpoOHbIM. D(H(PEKTUBHOCTH IHEPrETUUECKOTO
obmeHa

2.5

Peakiuu MarpuuHoro cunTesa. [I[puHIMIT KOMIIJIEMEHTAPHOCTH B PEAKIUAX
MaTpPUYHOrO CHHTe3a. Peanuzanus HacleACTBEHHOM MH(OPMALIUU.
['eHeTnyeckui KO, €ro CBOWCTBA. TpAaHCKPUIIUSA — MATPUYHBIA CHHTE3
PHK. [IpuHIATIBI TPAHCKPHUIILUMN: KOMIIJIEMEHTApHOCTb,
aHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD. TpaHCasUus U €€ 3Talbl. Y yacTue
tpancnioptHeix PHK B OuocunTe3e Oenka. YcnmoBuss OnocuHTe3a Oenka.
KoaupoBanue amuHokuciot. Poib pubocom B OrocuHTe3e Oenka.
Opranuzanus reHoMa y MPOKapuOT U DYKapuoT. Perynsius akTUBHOCTH
reHoB y mpokapuotT. ['unoresa onepona (. XKakoo, XK. Mano). Perymsmus
OOMEHHBIX MPOLIECCOB B KieTKe. KiieTouHbIil romeocTas.

Bupycsl — HekileTouHbIE (POPMBI )KMU3HU U 00JIMTaTHBIE apa3uTbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTEprO(Daros.

Bupycnbie 3a0oseBanus yenoBeka, UBOTHBIX, pactenuit. CITU][, COVID-
19, connanbHble 1 MEAUITUHCKUE TTPOOTIEMbI

2.6

Kinerounslii 1muki, ero mnepuoiasl u peryasauus. Mutepdaza u MUTO3.
Oco0eHHOCTH TIPOIEeCCOB, TPOTeKaIMMX B nHTEepdase. [loaroroBka KieTku
K JeneHuto. IlpecuHrernueckuii (MOCTMUTOTUYECKHUM), CHUHTETUYECKHI
Y TIOCTCUHTETUYECKUH (MIPEMUTOTUIECKUI) IEPUOIBI HHTEP(a3bI.
Marpuunbii cunre3 JJHK-perumkanms. [Ipunonner perumkannu JIHK:
KOMILIEMEHTAPHOCTb, MTOJYKOHCEPBATUBHBIN CUHTE3, AHTUIIAPAJIIEIIbHOCTD.
Mexanusm permmmkanuu - JIHK.  Xpomocombl. CTpoeHue XpomocoM.
Tenomepsl u Tenomepasa. XpOMOCOMHBIM Ha0Op KIETKHM — KapHOTHIL.
JuniouaHelii W ramiougHbli  HAOOpHl  XpoMocoM. ['oMosoruyHbIe
XpoMocoMBI. [1o110BBIE XPOMOCOMBI.

Henenue wimetkn — MuTo3. CTagud MUTO3a W MPOUCXOMSIIUE B HUX
npoueccsl. Tumbl MuTo3a. KaprnoknHe3 W LIMTOKMHE3. buonormyeckoe
3HQYEHWE  MUTO3a. Peryminus  MUTOTHYECKOTO  [MKJIA  KJIETKH.
[Iporpammupyemas kieTouHasi THOEIb — aromnTo3.

DOyHKIMOHATIbHAS TCHOMUKA

Opranusm Kak OMOJOru4ecKasl CucTemMa

3.1

OIIHOKHCTOHHBIC, KOJIOHHUAJIBHBIC, MHOT'OKJICTOYHBIC OpraHu3MbI
N MHOI'OTKaHCBLIC OPIraHU3MBlI.
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®opmMbl pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE)
U 1osioBoe. Buapl 0ecrnosoro pa3MHOXKEHHS: MMOYKOBAaHUE, CIIOPYJISIU,
(dparMeHTausl, KIOHUPOBAHUE.

[TonoBoe pasmuoxkeHue. llomoBbie kieTkn, win ramersl. Menos. Craauun
Mmeno3a. [loBenenne xpomocom B Meinose. Kpoccunrosep. buonornuecknii
CMBICII M€H03a U TOJIOBOrO Ipouecca. Meno3 u ero Mecro B KU3HEHHOM
LUKJIE OPTraHU3MOB.

IIpen3aponsiiieBoe pasButue. ['amerorenes y ;)kuBOTHbIX. 110J10BBIE KeTe3bl.
OOpa3zoBaHre W pa3BUTHE IMOJOBBIX KJIeTOK. CriepMaTOreHe3 M OOTCHE3.
CrtpoeHue noJoBbIX KIeTOK. OIMIoJ0TBOpeHHE U SMOPHOHAIILHOE Pa3BUTHE
KUBOTHBIX. CrnocoObl  OIJIONIOTBOPEHHUS:  HApy>KHOE, BHYTpEHHEe.
[TapreHorenes.

NunuBuayanbHOe  pa3BUTHE OpraHru3MOB (oHTOTEHE3). Cranuu
AMOpHOreHe3a >KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenue. Tumsl
npoosieansi. OCoOEHHOCTH APOOJICHUS MIICKOMHTAIONINX. 3apOIbIIICBHIC
JUCTKU (TacTpyisinus). 3akjaJka OpPraHoB M TKaHEHd W3 3apOJbIIIEBBIX
JUCTKOB. B3anMMmHOE BJIMSHME 4YacTell pPa3BHBAOLIETOCS  3apOJblIa
(oMOpHoOHanbHas WMHAYKLHKA). 3akiajka IJlaHa CTPOCHHs >KMBOTHOTO Kak
pe3ysNbTaT  MEPAPXUYECKUX  B3aUMOJACHCTBUH  TE€HOB. Biisiaue
Ha SMOpPUOHAIILHOE Pa3BUTHUE PA3IMYHBIX (PAKTOPOB OKPYXKAIOLIEH CPEe.bl.
Poct u pasButrue xuBoTHbIX. [locTamMOpuoHanbHbll mnepuon. IIpsimoe
U HemnpsMmoe pasButhe. PazButue ¢ meramopdo3oM y Oecro3BOHOYHBIX
M TIO3BOHOYHBIX JKMBOTHBIX. bHOIOrHMYeckoe 3HAaY€HUE MPSIMOro
U HEMpSIMOTO Pa3BUTHSI, MX pacnpocTpaHeHue B mnpupoje. Tumbl pocta
KUBOTHBIX. DaKTOPBI PEryisilIMM POCTa >KMBOTHBIX M uenoBeka. Craguun
NOCTAMOPHUOHAIBHOTO Pa3BUTUSL Y JKUBOTHBIX M denoBeka. Ilepuossl
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxxenne u pazButue pacrenwii. ['amerodur m cropodur. Meiio3
B JKM3HEHHOM IuKJe pacteHuil. OOpa3oBaHue Crop B Ipoliecce Meiosa.
['amerorene3 y pacreHuid. OmJIOJOTBOPEHUE M Pa3BUTHUE PACTUTEIbHBIX
OpraHu3moB. JIBOHHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHUM.
OOpa3zoBaHre U pa3BUTHE CEMEHU. MeXaHU3MBbl PETYISAIMH OHTOTeHEe3a
Y PaCTEHUH U KUBOTHBIX

3.2

Uctopuss  craHOBIIEHWST W pa3BUTHS  T'€HETUKM KAk  HAyKH.
OCHOBHBIE TC€HETUYCCKHE TIIOHATHS W  CHMBOJIBI. | OMOJIOTMYHEBIC
XPOMOCOMBI, aJUIeJIbHBIE T'CHBI, aJbTEPHATUBHBIC MIPU3HAKH,
JIOMHUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTas
JIMHUS, TUOPUIBI, TeHOTHII, dbeHoTuII. OCHOBHBIC METOJIbI
T'€HETUKH: TUOPUJIOTOTHYECKUH, IIUTOJIOTHUECKHH, MOJIEKYJISIPHO-
FeHETHYECKUU
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3.3

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH
eanHooOpa3usi THOPUIOB MEPBOro MokosieHus. [IpaBuio 1OMUHUPOBAHUSI.
Bropoii 3akoH  MeHnenss — 3aKOH  pacUICIUICHUS  MPU3HAKOB.
[{uTonornueckue OCHOBBI MOHOTHOPUAHOTO CKpemuBanus. [umoresza
YUCTOTHI FAMET.

AHanuzupyroniee CKpEILBaHHUE. IIpoMexyTOUHBI Xapakrep
HacJieloBaHusl. Pacuienyienue nNpu3HaKkoB IPU HEMTOJIHOM JTOMUHUPOBAHUU.
Jurnbpunnoe ckpemmuBanue. Tperuit 3akoH MeHaens — 3aKoH
HE3aBHCMMOI'0 HACIIEAOBaHMUS MPHU3HAKOB. lluTonornuyeckue OCHOBBI
JUTHOPUIHOTO CKPEITUBAHMUS.

CuerienHoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CuernieHHoe
HacJIEeA0BaHNE T'€HOB, HAPYLIEHUE CUEIJIEHUS MEX Iy TeHaMu. XpOMOCOMH ast
TEOPUS HACIEACTBEHHOCTH.

I'enernka noma. XpoOMOCOMHBIM MEXaHU3M OIPENECIECHUS M0JJa. AYTOCOMBI
M TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii W TE€TEPOraMeTHBIA IOJL
['eHeTnueckas CTpykTypa MOJOBBIX XpoMocoM. HacienoBaHnue mpu3HaKoB,
CLUECIUICHHBIX ¢ moJIoM. ['eHOoTHI Kak 1enocTHas cucrema. [lienorporus —
MHOJKECTBEHHOE  JICMCTBHE  T€HA. MHOXECTBEHHBI  AJUIEJIU3M.
B3anmopelicTBue HeanseabHbIX T€HOB. KOMIUIEMEHTapHOCTh. JNHUCTa3.
[Tomumepus

3.4

B3aumogeiictBue reHoruna M cpeabl npu  (OpMUPOBaHUU (PeHOTHIIA.
M3MeH4nBOCTh MpHU3HAKOB. KaueCTBEHHBIE U KOJIMYECTBEHHBIE IPU3HAKU.
Buapl ©3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAs.
MonudukanonHas HW3MEHYUBOCTb. Ponb cpenbl B (opMHUpPOBaAHUU
MOAU(DUKAIIMOHHOW  M3MEHUYMBOCTH.  Hopma  peakuuum  mpu3HaKa.
Bapuanuonnsiii psia u BapuannonHas kpubasi (B. Moranncen). CoiicTBa
MO (PUKAITMOHHON U3MEHUYUBOCTH.

['enornnnueckas N3MEHYNBOCTD. CBoiicTBa T€HOTUITNYECKOU
M3MEHYMBOCTH. BHJIBI T€HOTHIHNYECKOM WM3MEHYHMBOCTH. KOMOHMHATHBHAs,
MYTallHOHHASI.

KomOuHaTuBHass M3MEHYMBOCTH. Mel03 M MOJOBOWM MPOIECC — OCHOBA
KOMOMHATHUBHON HW3MEHYMBOCTH. PoJIb KOMOMHATHBHOW W3MEHYHMBOCTH
B CO3/IaHUM TEHETUYECKOI0 pa3HOOOpa3us B Mpejenax OJHOTO BUIA.
MyrainoHHass W3MEHYMBOCTb. BHABI MyTamuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HWHIAYIMPOBAHHBIE MyTalluh. SlJiepHbIC
W UUTOIUIa3MaTu4yeckue myranuu. COMaTMYeCKUE U TIOJIOBBIE MYTAIIWU.
[IpruriHbl BO3HUKHOBEHHUS MyTalnuid. MyTareHl W WX BJIUSIHUE HaA
OpraHu3Mbl.  3aKOHOMEPHOCTH  MYTallMOHHOTO  Tpolecca.  3aKOH
TOMOJIOTUYECKUX PSAAO0B B HaciencTBeHHON u3menunBocty (H.M. BaBumog).
BHesnepHas n3MEHUYMBOCTh M HACTIEICTBEHHOCTD
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3.5

Kapuotun yenoBeka. MexayHapojHas MporpaMMa HMCCIIEAOBAHUS T€HOMA
yenoBeKa. MeTonbl H3Yy4E€HUs TEHETHKH 4YEJIOBEKA: T'€HEAIOrMYeCKUid,
OJIM3HEIIOBEIH, IIMTONCHETUYECKU, MOMYJISIUOHHO -CTAaTU CTUYECKHH,
MOJIEKYJIAPHO-TeHETUUECKNi. COBpEMEHHOE  ONMPEACICHHE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHWE, T'E€HOTUIUPOBAHUE, B TOM YHCIE
¢ momompio IIlIP-anamm3a. HacieacTBeHHBIE 3a00JICBaHMS UEIIOBEKA.
['ennbie U XpoMocoMHBIE 0OJI€3HM YesoBeKa. bojesHu ¢ HacienCTBeHHON
MPEIPACTIOTIO0KEHHOCTBIO. 3HaueHue MEIUIIUHCKOU FCHETUKHU
B TIPEIOTBpAIICHUH W JICYCHWH TCHETHYSCKHX 3a00JICBaHMM dYeIOBEKa.
CTBOJIOBBIC KJIETKH

3.6

JlomecTukanusi U CeneKlusl. 3apOXKJICHUE CEJIEKIMM W JOMECTUKAILUU.
VYuenne H.W. BaBunoBa 0 ILEHTpax MPOUCXOXKICHUS U MHOrooOpaszus
KYJbTYPHBIX pacTeHUW. Poib CeNeKUMu B CO3[aHUU COPTOB PACTECHHI
Y TIOpOJ1 *KUBOTHBIX. CopT, mopojia, mTaMM. 3aKOH TOMOJIOTHYECKUX PSIOB
B HacijeAcTBeHHOM wu3MeHuuBocTh H.JM. BaBujoBa, ero 3HaucHue
JUISL CEJIEKIIMOHHOM pa0oTBhI.

Metoasl cenekimoHHOM paboThl. MCKyccTBeHHBI OTOOp: MAacCOBBI
U WUHAUBUAYaTbHBIA. OJTanbl KOMOWHAIMOHHOM cejekuuu. VcnblTanue
npou3BoJUTENEH 1O MOTOMCTBY. OTOOp 1O TEHOTUIY C MOMOIIBIO
OIICHKH (DEHOTHUIIa MOTOMCTBA U OTOOP IO TCHOTHUITY C TIOMOIIBIO aHAJIM3a
JIHK.

HckyccTBeHHBI ~ MyTareHe3 KaK METOJ]  CEJEKIIMOHHON  paboThI.
PagnanvoOHHBIN W XUMHYECKHM MYyTareéHe3 KaK MCTOYHUK MYTaluu
y  KyJIbTypHbIX (QopMm opranu3moB. Hcmonb3oBaHWEe  T€HOMHOTO
peNaKTUpOBaHUS M MeEToJI0B pekomMOuHaHTHBIX JIHK nms momydenus
HMCXOAHOTO MaTepuraia JJisi CEJICKIINU.

[Tonyuenue MTOJIUTIIIONIOB. BuyrpuBuaoBas ruopuaN3aLIKs.
brmuskoponcTBeHHOE CKpelvMBaHWe, WM WHOpumuHr. HepoacTBeHHOE
CKpeUIMBaHWE, WIM ayrOpuauHr. l'erepo3uc ©U  €ro  MNPUYHUHBL
Hcnonp3oBanue rerepo3uca B ceiekuuu. OtTganeHHas TUOpUAN3AIMS.
[Ipeononenue Gecryonus MEKBUAOBBIX THOPHIOB. JlOCTHKEHUS CeNEeKIIUU
pPacTeHUH U )KMBOTHBIX

3.7

OOBEKTHI, UCHOJIb3YeMble B OMOTEXHOJIOTUM, — KJIETOYHBICE M TKaHEBHIC
KYJbTYPbl, MHUKPOOPraHU3MBbI, HX XapaKTepUCTUKa. TpaauliMOHHAs
OMOTEeXHOIOrUs: XJeOoneueHrue, MoJydeHue KUCIOMOJIOYHBIX IPOIYKTOB,
BUHOJICIIHE. MukpoOuoIornuecKuit CHHTES. OOBEKTHI
MHKPOOHOJIOTHYeCKUX TexHosorui. IIponsBoacTBo Oenka, aMHHOKHCIIOT
M BUTaMUHOB. VICKyCCTBEHHOE  OIUIOJOTBOPEHHUE. PEeKOHCTpyKIuA
SMIEKJIETOK U KJIOHUPOBAHHME >KUBOTHBIX. METOJ| TpaHCIIAaHTALMKU SEp
KJIETOK.
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XpoMOCOMHasi W TEHHas WHXEHepus. VICKyCCTBEHHBIN CHHTE3 T€Ha
1 KoHcTpyupoBanue pekomOuHaHTHBIX JIHK. /locThxkeHust u nepcrnekTruBb
XpPOMOCOMHOM M TE€HHOM WH)XEHEpUH. MeauIMHCKUue OHOTEXHOJIOTUH.
Hcrnonp30BaHuE CTBOJIOBBIX KIETOK

Cucrema 1 MHOTOOOpa3ue OpraHm4eckoro Mupa

4.1

buonornueckoe pasznooOpasue opranu3zmoB. (CoBpeMeHHas CHUCTEMa
oprannudeckoro mupa. [lpuHnumne! kinaccudukanum oprann3mMoB. OCHOBHBIC
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

OCOOCHHOCTH  CTPOCHUSI M KU3HEACITEILHOCTH  OJHOKJIETOUYHBIX
Opranu3MoB. baktepuu, apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKIETOYHBIE
BOAOPOCHH, Jpyrue npoTuctbl. KolloHHabHBIE OpraHu3Mbl. JIBHykeHHE
OJTHOKJICTOYHBIX OPraHW3MOB: aMEOOMJIHOE, >KTYTUKOBOE, PECHUYHOE.
3anmTa y OAHOKJIETOUYHBIX OPraHu3MOB. Pa3paxkuMOCTh Y OJTHOKJIETOYHBIX
Opranu3MoB. TakCuChI

4.2

MHOrokJIeTouHble pacTeHus. B3anMOCBA3b 4YacTeii MHOTOKJIETOYHOTO
oprann3Ma. TkaHW, OpraHbl M CHCTEMbl OPraHOB MHOTOKJIETOYHOTO
oprann3dma. OpraHusm Kak eauHoe 1enoe. Tkanum pacteHuil. Tumbl
pacTUTEIbHBIX TKaHE: oOpa3oBaTelbHAasA, TMOKPOBHAs, MPOBOJSIIAS,
OCHOBHasI, MEXaHU4EeCKasl. OcoOeHHOCTH  CTpPOECHHS, byHKITUH
Y PaCIIOJIOKEHNS TKAaHEW B OpraHax pacTeHUU

4.3

BereraruBHbleE W TEHEpATHBHBIE OpraHbl pacTeHH. DYHKIMM OpPraHoB
n cucrtem opraHoB. Kapkac pacrteHuil. JIBHKEHHME MHOTOKJIETOYHBIX
pacTeHui: Tponmu3Mbl M HacThM. llormomeHue BOIBI, YIJIEKHCIIOrO TIas3a
U MHUHEPATbHBIX BEIIECTB pacTeHusiMH. Jlpixanume pacrenuid. uddysus
ra3oB 4epe3 IOBEPXHOCTh KIETKHU. TpPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Beinenenne y pacteHui. 3ammra y MHOIOKJIETOYHBIX pacTeHui. KyTukyna.
CpencrBa macCCUBHOM ¥ XUMHUYECKOMU 3aIUThl. DUTOHLINIBI.
Pa3apaxxumMocCTh U perysslus y Opranu3MoB. Pa3npakuMocCTh U peryiisanus
Y MHOTOKJIETOYHBIX pacCTeHUM. POCTOBBIE BEIECTBA U UX 3HAUEHUE

4.5

MHOrOKJIETOYHbIE KUBOTHBIE. B3aMMOCBSI3b 4YAaCTEl MHOTOKJIETOYHOI'O
opranu3zMa. TkaHu, Opraibl M CHUCTEMBI OpPraHOB MHOT'OKJIETOYHOI'O
oprann3ma. OpraHu3Mm Kak eauHoe 1enoe. ['omeocra3. TkaHU >KMBOTHBIX
M 4YeJIOBEKA. THNbI KUBOTHBIX TKAHEW: 3MUTEIHAAIbHASA, COCIMHUTENNbHAS,
MblIIedHasi, HepBHasi. OCOOEHHOCTU CTPOCHUS, PYHKIIUM U PACTIOIOKEHUS
TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA

4.6

Oprassl U CHCTEMBI OPraHOB >KMBOTHBIX. (DYHKIIMM OPraHOB M CHCTEM
opranoB. Omopa Tenma  opranu3MoB. Ckenersl  OJHOKJIETOYHBIX
M MHOIOKJIETOYHBbIX JKUBOTHBIX. HapyXHbIi W BHYTPEHHUH CKEJIET.
CTpoeHHE U TUIIBI COEAUHEHNS KOCTEN.
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JIBM)KEHNE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue xuBoTHBIX. IIuTanue
MO3BOHOYHBIX JKMBOTHBIX. JlpIxaHWe >KUBOTHBIX. KoOXXHOE JbIXaHue.
2’KabGepHoe u 1eroyHoe JbIXaHue.

JIpIXaHue MN03BOHOYHBIX )KMBOTHBIX. DBOJIIOLIMOHHOE YCIOXKHEHUE CTPOCHUS
JETKUX TO3BOHOYHBIX JKMBOTHBIX. JIpIXxaTenbHasi cuUcCTEMa YeIOBEKa.
MexaHu3M BEHTWISIUMU JIETKUX Y OTUL U MJIEKONUTAOUMX. TpaHcrnopT
BELIECTB y OPraHM3MOB. TPaHCIOPT BEWIECTB Y JKUBOTHBIX. KpoBeHOCHas
cuctemMa U ee opranbl. KpoBeHOCHasl cucTeMa MO3BOHOYHBIX KUBOTHBIX.
Kpyru kpoBooOpaiieHusi. DBOJIOLMOHHBIE  YCIOKHEHUS  CTPOCHUS
KPOBEHOCHOM  CHCTEMbl  TO3BOHOYHBIX  JKUBOTHBIX.  BblneneHue
y oOpraHusMoB. Breiaenenue y XKUBOTHBIX. COKpAaTUTEIbHBIE BaKyOJH.
Opransl BereneHus. CBA3b MOJOCTHU TEJIA C KPOBEHOCHOM U BBIIECIUTEIBHON
cuctemMamMu.  BplgeneHue y  MO3BOHOYHBIX — JKMBOTHBIX.  3aluTa
Y  MHOIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX HPOHU3BOJIHBIE.
Pazgpaxxumocts W perymsumss |y — OpPraHusMoB.  PasznpaxumocTs
y OJHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3napakxuMocTb M peryisius
Yy MHOT'OKJIETOYHBIX pacTeHH. POCTOBBIE BElIECTBA U UX 3HAYCHHUE.
HepBHas cuctema u pediekropHas peryasiius y MHOTOKJIETOUHBIX
KUBOTHBIX. HepBHas cucrema M ee OTHelbl. DBOIMIOLIUOHHOE YCIOKHEHHE
CTPOEHUS HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputMoB u niporpamm At 3GHEKTUBHON (DYHKIIMOHATIbHON
aHHOTALlUM T€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METa0OJIOMOB
MUKpPOOPIaHU3MOB, PACTEHU, )KUBOTHBIX U YeJIOBEKA

OpFaHI/IBM YCJIOBCKA U €TI0 310POBLE

5.1

Opransl M CcHCTEMBI OpraHoB uyesnoBeka. OTaenbl TOJOBHOTO MO3ra
MO3BOHOYHBIX JXKUBOTHBIX. Pednexkc u pedraexropnas ayra. besycrmoBHbie
U ycloBHBIE pediiekchl. ['yMopanbHas peryisiuus U SHIOKPUHHAs CUCTEMaA
KUBOTHBIX M 4YesoBeKa. JKeye3bl d3HAOKPUHHOM CUCTEMBI U X TOPMOHBI.
JlericTtBue TOPMOHOB. B3anMOCBSI3b HEPBHOM H JSHIOKPUHHOM CHUCTEM.
['unoranamo-runoguzapuas cucrema. Peduiekc u peduiekTopHas ayra.
be3ycnoBHbIe U yCIOBHBIE peIIeKChI

5.2

3amura opranusma ot 6osnesneit. iMmmyHHas cuctema yenoBeka. Kiierounbrit
u TYMOPAJIbHBIN MMMYHUTET. BpoxneHHbin, NpUOOPETEHHBIN
crenupuyeckuit MMMYHUTET. Teopus KJIOHAJIbHO -CEJIEKTUBHOIO
ummyHnutetra (I Dpmux, @.M. bepuer, C. Tonerasa). BocnanurenbHbie
OTBETHl OpPraHu3MoB. Poib BpPOXIEHHOTO HWMMYHUTETA B Pa3BUTHU
CHUCTEMHBIX 3a00JI€BaHUM

53

KpoBeHocHas cucrema u ee opransl. Cepaue, KpOBEHOCHBIE COCYBI U KPOBb.
Kpyru kpoBooOpartienus. Pabota cep/lia u ee perysius
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5.4

Hpixanne uyenoBeka. Juddy3us ra3oB dYepe3 MOBEPXHOCTh KIIETKHU.
JlpIxaTenpHas cuctema 4enoBeka. JlpIxarenbHas MOBEPXHOCTh. Peryismus
IbIXaHus. JIpIXxaTeIbHbBIC 00BEMBI

5.5

[TnmeBapuresbHas cucreMa yestoBeka. OTaessl TUIEBapUTEIBHOIO TPAKTA.
[InmeBapuTenbHple  Kelle3bl. BHYTPUIIOIIOCTHOE W BHYTPHUKIIETOYHOE
MAILEBAPEHUE

5.6

[ToxpoBel M ux npowusBoaHble. Opranbl BwlaeneHus. llouku. Crpoenue
u (ynkunonupoBanue Heppona. DunbTparus, cekpeuus U 00OpaTHOE
BCAChIBAaHMWE KaK MEXaHWU3Mbl pabOThl OpraHoB BblaeneHus. OOpa3oBaHUe
MOUH y YeJIOBEKa

5.7

I[BI/I}KCHI/IC yeJIoBeKa: MbllleyHas cuctema. CKeleTHbIe MBIIIIIBI 1 UX pa60Ta.
CTpO@HI/Ie Y TUIBI COCTMHEHUS KOCTEU

Teopus »Bomonyu. Pazpurue xxu3Hu Ha 3emiie

6.1

OpomonmonHass teopust Y. JlapunHa. IIpenmnocbulku BO3HUKHOBEHUS
napBuHA3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JBwxymue cwibl 3BomtouMd  BugoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTH Pa3MHOKEHM OpraHHU3MOB, HACJICICTBECHHAs
M3MEHYUBOCTb, 00ph0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIIH
otoop).

Odopmnenue cunternueckor Teopun sBomonuu (CTD). Helrpanbhas
Teopus 3Boolrd. CoBpeMeHHas 3BOJIOLMOHHAA OHOJOrUs. 3HAayeHUe
HBOJIIOIIMOHHON T€OpUHU B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOUW KapTHUHBI
MHpa

6.2

[TonynAnus Kak dJIeMEHTapHasi €eAMHULA 3BOJIIOIUU. COBPEMEHHBIE METOBI
OLIEHKU F€HETUYECKOr0 pa3HO00pa3us U CTPYKTYpbl nonyisinuid. Mismenenue
reHo(oHa MONYJIALMKI KaK 3JIEMEHTAPHOE SBOJIIOLIMOHHOE SBJICHUE. 3aKOH
reHetTuyeckoro papHoecus Jx. Xapau, B. BaiinOepra.

OnemeHnTapHble (DaKTOPBl (IBMKYIIHE CUJIBI) 3BOIONHMH. MyTallMOHHBINA
nporiecc. KomOunaTuBHas u3MeHYMBOCTh. [lpeilid reHoB — ciydaiiHble
HEHANpaBJICHHbIE W3MEHEHHUs 4YacTOT ajiened B momymsnusax. ekt
ocHoBarenss. Murpauun. MBonsuuss  nmonynsiuuid:  reorpaduyeckas
(mpocTtpaHcTBEeHHAs ), Onoornyeckas (penpoayKTUBHAs).

EctectBennsiii otb0p — HampaBisomuil  gaktop sBoionuu. Dopmbl
€CTECTBEHHOT0 OTOOpa: JBIKYIIWN, CTAOMIM3UPYIOUTUH, Pa3pbIBAIOIINN
(mm3pynTuBHbIi). [lonoBoi oTOOP.

[IprcnocoONEeHHOCT,  OPraHU3MOB  Kak  pe3yibTaT MHUKPOIBOJIOIUU.
Bo3HukHOBeHHE  MPUCHOCOOJEHUM Yy  Oopranu3MoB.  Apomopdo3sl
u  uauoasantauuu. Ilpumepsl  mpucrnocoONeHUH y  OpPraHu3MOB.
OTHOCUTENBHOCTD MPUCIIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero kputrepuum u crTpykrypa. BumooOpazoBaHue Kak pe3ysbTaT
MUKPO3BOJIONMHU. M30ms1ust — kiodeBoit paktop BugooOpazoBanus. [lytu
U CcrocoObl BHA00Opa3oBaHUs: aionarpuyeckoe (reorpaduueckoe),
CUMITATPUUECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE» (TIOJIMILIOUIU3AIIHS,
rubpuan3zanus). JJmmTenbsHOCTh IBOIOIMOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUST OMOJIOTUYECKOTO Pa3Hoo0pasusl.

Ponp »BomonuoHHON OuosiornM B pa3pa0OTKE HAYYHBIX METOJ/IOB
COXpaHeHHs Onopa3zHo0Opa3uss. MUKPOIBOIIONNS U KOABOJIOIHS TTapa3UTOB
U UX X03s5ieB. MexaHu3mMbl (OPMUPOBAHUS YCTOMIMBOCTH K aHTUOMOTHUKAM
U criocoObl OOpLOBI ¢ Hel

6.3

Metoapl u3yueHuss MakpodBoJOIUH. [laneoHTOIOrMYECKHE METOBI
u3zydeHus sBomtouuu. Ilepexomusie GopMbl U (UIOTEHETUUYECKHE PSIIbI
OpPraHU3MOB.

buoreorpadguueckue Meroasl u3zydeHus sBomONUU. CpaBHeHHE (IIOPHI
u (dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obiactu 3emiiu.
BunpI-osHAEMHUKHY U PETUKTHI.

OMOpHOJIOTUYECKHE U CPABHUTEILHO-MOP(POIOTUYECKHE METOJIbl U3YUEHUS
IBONIONMH. | eHeTHYeCKrEe MEXaHU3MBI IBOJIIOIIMU OHTOTE€HE3a U MOSIBICHUS
HBOJIIOIMOHHBIX HOBIIECTB. [ OMONOTHYHBIE W AHAJIOTMYHBIE OPraHbI
PynuMenTapHble oOpraHbl W aTaBU3Mbl. MOJEKYISPHO-T€HETUYECKUE,
OMOXMMHMYECKHE U MAaTeMaTHUYEeCKHE METO/Abl H3YYEHHUS SBOJIIOLNH.
["omonoruunbIe T'€HBI. CoBpeMeHHbIe METO/IbI OCTPOEHUS
(GuIOreHeTHYeCKMX JAEepEeBbEB. XPOMOCOMHBIE MYTallMd M SBOJIIOLMS
TC€HOMOB.

OO611ue 3akoHOMEPHOCTH (MpaBuiia) HBoTONMU. HeoOpaTuMOCTh BOJTIOIU Y.
AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOIIUU

6.4

HayuHble rTHUMOTE3bl NPOUCXOXKIEHUS KU3HM Ha 3emie. AOuoreHes
u mnaHcnepmud. JlOHaydHblE TIPEACTABIEHUS O 3apOXKACHUU KU3HU
(kpeanrioHu3M). ['Mmore3a MOCTOSTHHOTO CamMO3apOXIACHUS >KU3HU U €e
onpoBepxkeHne onbitaMu ®. Penu, JI. Cpnamwranumanu, JI. Ilacrepa.
[IponcxoxaeHue KU3HA U aCTPOOUOIIOTHS.

OcHOBHBIE ~ 3Tambl  HEOPraHWUYECKOHM  DBOJIIOLIMH. [Imanerapnas
(reosormyeckas) ABOJIIOIUSA. XUMHYECKas dBOIOIMS. AOMOTEHHBIN CHHTE3
OpraHMYeCcKUX BenlecTB U3 Heopranndeckux. OnbeiT C. Mmwmepa u I'. FOpu.
OOpazoBanue mnoAMMEPOB U3 MOHOMepoB. KoalepBaTtHas rumnoresa
A.N. Omapuna, rumnore3a mnepBuyHoro OymboHa Jx. XosngeiiHa,
redernueckas runoresa I'. Memnepa. Pubosumsl (T. Yek) u runoresza «mupa
PHK» V. I'unGepra. ®opmupoBaHre MeMOpaH U BOSHUKHOBEHHUE MTPOTOKJIETKH.
Uctopus 3emim u meTonbl ee u3ydeHus. Vckomaembie opraHudeckue
octaTku. ['eoxpoHosnorus u ee meToAbl. OTHOCUTENbHAs W aOCOIHOTHAs

158



denepasnpHas paboyast nporpamma | Bruosnorus. 10—11 kmaccel (yriry0aeHHBIH YPOBEHB)

TE€OXPOHOJIOTHS. ['€0XpOHOIOrnYecKas IIKaJia: S0HbL, 3Pbl, IEPUObI, STIOXH.
Havanbnple 3Tanbl opraHndeckor s3Bomtonuu. [logerneHne w 3>BoOMIOLMS
MEPBbIX KIETOK. OBOMIONUA MeTa0onu3Ma. BO3HUKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHblE MUKPOOHBIE OMOIJIEHKH KaK aHaJjor MEepPBbIX Ha
3emie coobmiecTB. CTpoMatoauThl. [TpokaproTsl U SyKapuOTHI.
[Ipoucxoxenue YKapUoOT (cumbuorenes). DBOJIONMOHHOE
IIPOMCXOXKEHNE BUPYCOB. IIponCcX0Xka€HNE MHOTOKJIETOUYHBIX OPIraHU3MOB.
BO3HMKHOBEHME OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.
OCHOBHbIE ATanbl 3BOMIOIUH BHICIIUX pacTeHud. OCHOBHBIE apoMOp(O3bI
pacreHuil. Bpixon pacrenuii Ha cymy. [losiBieHue CIOpOBBIX pacTeHUU
Y 3aBOeBaHuE UMU cyld. CemeHHbIe pacTeHus. [IponcxoxaeHrne NBETKOBbIX
pacTeHui.

OCHOBHBIE ATambl 3BOMIONUHN KUBOTHOrO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHbIX. Bennckas Qayna. KemOpuiickuii B3pbIB — TIOSABICHHUE
COBpEMEHHBIX THIOB. [lepBble XOpaoBble KUBOTHBIE. JKU3HB B BOJE.
OBomonusi  1MO3BOHOYHBIX. [Ipoucxoxaenne ampuOUil U  PENTUIHN.
[IponcxoxaeHne MIICKONUTAIMUX W Orual. [IpuHnoun — Kiaro4eBoro
apomopdo3a. OcBoeHHE OECIIO3BOHOYHBIMU M [TO3BOHOYHBIMU KUBOTHBIMU
CYILH.

Pa3BuTne xu3HM Ha 3emiie IO 3paM M IEPUOAAM: apXEW, MPOTEpPO30i,
najgeo3oM, Me3030M, KaiHo30M. OOmas xapakTepucThKa KiuMmara
U reojoruyeckux rmnpoueccoB. IlosiBleHMe u pacuBeT XapaKTEPHBIX
OpPraHu3MOB. YTae00pa30BaHUE: €ro YCIOBUA U BIUSHUE HA Ta30BbIN COCTaB
aTMoc(ephbl.

MaccoBble BBIMUPAaHHSI — JKOJIOTMYECKME KpU3UCHI mpouuioro. [Ipuunnsl
U CJIEJICTBHSI MAaCCOBBIX BEIMUpaHU. COBPEMEHHBIN SKOJOTUUECKUM KPU3HC,
€ro 0coOOEHHOCTH

6.5

Pa3nensl n 3agaun antpononorud. Meroasl anTpornonorud. CTaHOBIEHUE
IPEICTAaBICHUA O MPOUCXOXKACHUM uenoBeka. COBpEMEHHBIE Hay4yHbIE
TEOPUH.

CXoIcTBO 4YenoBeKa € JKUBOTHBIMU. (CHUCTEMaTHYECKOE IOJIOKEHUE
yenoBeka.  CBUIIETENLCTBA  CXOJACTBA  YEJIOBEKA C  KUBOTHBIMH:
CpaBHUTEIbHO-MOP( 0JIOTUYECKUE, IMOPUOTIOTUYECKUE, ¢duznonoro-
OMoxuMHuecKue, TMoBeAeHueckne. OTaMuYMs 4YelnoBeKa OT JKUBOTHBIX.
[IpsAMOXOKJIEHHE M KOMIUIEKC CBA3aHHBIX C HUM NpHU3HAKoB. Pa3Butume
TOJIOBHOTO MO3Ta U BTOPOH CUTHAJIBHOW CHCTEMBI.

JIBrkyiue cuiibl (pakTopbl) aHTPOIOreHe3a: OMOJIOrnYecKHe, COIMaIbHbIE.
CooTHomieHre OMOIOTHYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOINOIEHESE.
OCHOBHBIE CTaaUMU AHTPONOreHe3d. ABCTPAJIONUTEKA — JABYHOTHE MPEIKH
monaen. YenoBek yMenbld, EpBbIE U3TOTOBICHUS Opyaui Tpyna. Yenosek
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MPSAMOXOJIAIINK M TIEPBBIM BBIXOJ JIIOJEeH 3a mpeaeiabl Adpuku. YemoBek
reiens0eprekuil — 00Iuid IPeI0K HEAHIEPTAIbCKOTO YeJIOBEKA U YEJIOBEKa
pa3zyMHOro. YemoBek HeaHIePTATbCKUI KaK BUJI JIFOAEH XOJIOIHOTO KJIMMATa.
UenoBek pa3yMHbId COBPEMEHHOTO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 32 npeaenaMmu AGpukH.

DBOJIOIMSA COBPEMEHHOTO UelioBeKa. EcTecTBeHHBIN OTOOp B MOMYJISAIUSAX
yenoBeka. MyrtannoHHbIM Tporiecc u nonuMopdusm. [lonmynsironHbie
BOJIHBI, Jpei(d reHoB, mMurpanus u «3h(EeKT ocHOBATENs» B MOIMYISITUIX
COBPEMEHHOI'0 YEJIOBEKA.

Yenoseuyeckue pacel. llonsatue o pace. bompline packl: €BpONEOUIHAs
(eBpasmiickas), aBCTpajgo-HErpoujHas (PKBaTOpUAIbHAsI), MOHIOJIOMJHAS
(a3maTcko-amepHuKaHcKasi). Bpems v myTu pacceseHus 4yeaoBeKa I0 MIaHeTe.
EnuHacTBO uenmoBedecknx pac. HaydHas HECOCTOATENBHOCTH pacu3Ma.
[IprcnocoOIEHHOCTh YEIOBEKAa K Pa3HbIM YCIOBHUSIM OKPYXAIOIIEH CpPEIbl.
Bmusaue reorpaduueckorr cpeasl W apeiida TeHOB Ha MOPQOIOTHIO
U (U3HOJIOTHIO YEIOBEKa

7 DKOCHUCTEMBI U TPUCYIIHE UM 3aKOHOMEPHOCTHU
7.1 Pasnensl u 3amaun skonoruu. CBs3b SKOJIOTMH C IPYTUMU HayKaMH.
Mertonb! skonoruu. [loneBsie HaOMOAEHUA. DKCIEPUMEHTHI B 3KOJIOTHH:
MpUPOJHbIE U JabopaTopHbie. MoaenupoBaHue B SKOJOTUH. MOHUTOPUHT
OKpY>KaloIel Cpe/ibl: JIOKAJIbHBIN, pErHOHABHBIN U TJI00ATbHBINA
7.2 Dkonornyeckue pakTopbl U 3aKOHOMEPHOCTH uX AeicTBus. Kiaccudukamms

AKOJIOTMYECKUX (DaKTOpOB: aOMOTHYECKHE, OMOTHUYECKHE, aHTPOIIOTCHHBbIE.
OO1muMe 3aKOHOMEPHOCTU JEHCTBUSA 3KoJIorMueckux Qakropos. Ilpasuiio
munumyMma (K. npenrens, F0. JInbux). TonepaHTHOCTh. DBPUOMOHTHbIE
Y CTEHOOMOHTHBIE OPTraHU3MBbI.

Abuotnyeckue Qaktopsl. CBeT kak skonmormdeckuil Qaxrtop. [leiicTBue
pa3HbIX YYacCTKOB COJHEYHOrO CHEKTpa Ha OPraHu3Mbl. OJKOJOTHYECKHE
IPYHIbl PACTEHUN U )KUBOTHBIX MO OTHOIICHHIO K CBETY. CUTHAJIbHAS POJIb
ceera. DortomnepuonusMm. Temmeparypa Kak 3KOJIOTHYECKHH (akTop.
JencrBue TEMIIEPATYPbI Ha OpraHU3MBbl. [loviknunorepmMHbIE
Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpraHU3MBI.
BnaxHocte kak sxosornyeckuit ¢akrop. IlpucmocoOnenus pacTeHuit
K NOoJJep)KaHuiO BojxHoro Oamanca. Kiaccudukanusa — pacteHuit
110 OTHOIIEHUIO K BoJie. [Ipucnoco0aenus ;)kUBOTHBIX K ©3MEHEHU IO BOJHOTO
pexxuma.

Cpenbl 0OMTaHMSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILHAsA, [MOYBEHHA,
ryOMHHAs TMOANOYBEHHAs, BHYTpHOpPraHu3MeHHas. DU3MKO-XUMUYECKUE
O0COOCHHOCTH Cpea oOMTaHusi opraHu3MoB. [IpucmocobieHus opraHu3MoB
K JKA3HU B Pa3HBIX CpEIax.
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buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTO4YHBIE
U ToAWuYHble pPHUTMBL [IpucnocobieHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHUSIM yCIOBUN KU3HU.

Kusnenneie Qopmbl opranuzMoB. I[loHsTHE O KU3HEHHOH (Qopme.
Kuznennole (GoOpMBI pacTEHWIl: JEpeBbsl, KYCTAPHHUKH, KYyCTapHUYKH,
MHOTOJIETHHE TPaBbl, OJJHOJIETHUE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX:
TUAPOOUOHTHI, TEOOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOCHHS U 00paza
KU3HU.

buotnyeckne  daktopel.  Bumbl  OMOTHYECKHMX  B3aUMOJCHCTBHIL:
KOHKYPEHIIUS, XHUIIHUYECTBO, cUMOMO3 u ero Qopmel. [lapazutuswm,
Koomeparlus, MYTYaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxyjieOHn4ecTBO).  Herpoduueckue  B3auMoaeMcTBUA  (TOMHYECKUE,
dbopuueckue, ¢adbpuueckne). 3HaUYeHHE OMOTHYECKUX B3aMMOJCHUCTBHIA
JUIs  CYLIECTBOBAHMSI OpraHM3MOB B cpeae oOutaHus. [lpunHimn
KOHKYPEHTHOT'O UCKITIOUEHUS

7.3

OKOJIOTUYECKHE  XapakTepUCTUKH  nonyysinud.  [lonmymamus — Kak
Ouonoruyeckas cucrema. Poib HEOIHOPOAHOCTH cpeabl, (PU3NYECKHUX
OappepoB U  OocoOe€HHOCTEH OWOJOrMM BHIOB B  (DOPMUPOBAHHUH
IIPOCTPAHCTBEHHOM  CTPYKTYpbl nonmyisinuii. (OCHOBHBIE IIOKAa3aTeNH
MONYJIALIMU: YUCIECHHOCTh, IUIOTHOCTh, BO3PACTHAsl U II0JOBasi CTPYKTYpa,
PO 1aeMOCTh, IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIMSL.
DKojyornyeckas CTpykTypa nomyasiuuu. OneHka YMCIeHHOCTH TOIYJIALMH.
JlnHamMuka TOMyIsiUMM W €€ peryisuus. buoTmyeckuid nNOTEHUIHAI
nonyysinuu. MopenvpoBanue AJUHAMHUKH rnonyisinuu. KpuBble pocra
YUCJIEHHOCTH nonyJisinuu. KpuBble BbDKHBaHUA. Perymsnus 4ucIeHHOCTH
NOMYJISUUA: Poib (PAKTOPOB, 3aBUCSIIIMX M HE 3aBUCSAUIUX OT IUIOTHOCTH.
DKOJIOruuecKkue cTpaTeru BuoB (r- u K-ctparerun).

[Torsitue 00 sKoNMOTMYECKON HuIIEe Buaa. MecrooOutanue. MHoromepHas
Mozenb  dkonormdyeckor — Humu - Jx.M.  XarumHcona.  Pasmepsr
DKOJIOTMYECKOW HUIIM. [loTeHInanbHas u peaau3oBaHHAask HULIN.

Bupa kak cucrema nomymsuuid. Apeansl BUAOB. Buabl U MX KU3HEHHBIE
CTpaTeruv. 3aKOHOMEPHOCTH IIOBEACHUS M MHIPAlMi  KUBOTHBIX.
buonornyeckue MHBa3UMU 4yKEPOIHBIX BUIOB

7.4

CooOumiectBa opranusmoB. buoneno3 u ero crpykrypa. CBsA3u MEXIy
opraHu3MamMu B OuHOLIEHO3e. OKOCHCTEMa KaK OTKpbITasg CUCTeMa
(A.JIx. Tencnu). DyHKIHUOHAIbHBIE OJIOKM OPraHU3MOB B JKOCHUCTEME:
OPOAYUEHTBl, KOHCYMEHTBI, peaylueHTbl. Tpoduyeckue  ypOBHH.
Tpobuueckue mnenu wu cern. AOUOTHYECKHME OJOKH  DKOCHCTEM.
[TouBbl U wABl B 3KOcHUcTeMaX. KpyroBOpoT BEIIECTB M MOTOK SHEPTrUU
B DKOCHCTEME.
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OcHOBHBIE  TIOKa3aTeJd JKOCUCTEMBL. buoMacca M NPOXYKLIHSL.
DKOJIOTUYECKHUE MUPAMUIbI YUCET, OMOMACChl U SHEPTHH.

HanpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB —  CYKIIECCHH.
[lepBuuHbIE M BTOPUYHBIE CYKIIECCUUM M UX NPUUYUHBI. AHTPONOrE€HHBIE
BO3JICUCTBUS Ha cykieccuu. KimmMmakcHoe cooOiectBo. buopazHoobpasue
Y TIOJITHOTA KPYTOBOPOTA BEILIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.
[Ipuponnble 3K0CUCTEMBI. AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMA.
Arpoueno3. Paznuumss MeXIQy AaHTPONOIE€HHBIMH W IPUPOJHBIMHU
HKOCUCTEMAMU.

VYpboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas
¢nopa u ¢dayna. CuHaHTponu3zanus ropoackoi (aynsl. buonoruueckoe
U XO3AHCTBEHHOE 3HAYEHUE Aarpo’KOCHUCTEM U YpOOIKOCHCTEM.
3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUII OPraHU3MOB
B DKOCHUCTEMAX.

[lepeHOC »SHEpPruM W BEIIECTB MEXAY CMEXKHBIMH HKOCUCTEMAMHU.
Y CTONYMBOCTh OpPraHW3MOB, NONYJSIMUHA M DJKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3IACHCTBUI

7.5

buocpepa — oOmennanerapHas oOonouka 3eMiid, T/€ CYIIECTBYET
WM CcyliecTBOBasia >ku3Hb. YueHue B.W. Bepnaackoro o oOumocdepe.
Oo6nactu Omocepsr u ee cocraB. JKuBoe BemecTBO Ouocepsl U €ro
byHKIIUN.

3aKOHOMEpHOCTH cyiecTBoBaHus 6uocheprr. OcodeHHOCTH Orocdepn Kak
rIo0anbHOM 2KOCHCTEeMBl. JluHaMHYecKkoe paBHOBecue B Omocdepe.
KpyroBopoTsl BeliecTB U OMOreOXMMHUYECKHE IUKIbI (Yyriepoja, a3oTa).
PutmMudHOCTH siBIeHUM B Onocdepe.

3oHasnbHOCTH Ouocheprl. Ilonstue o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJpa, XBOWHBIE Jieca, CMEIIAHHbIE M IIMPOKOJMCTBEHHBIE Jieca, CTEIH,
CaBaHHbI, IMYCTBIHM, TPOMUYECKHUE Jieca, BBICOKOTOpbs. Kimmar,
pPaCTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrtpykTypa U QyHKIIUS KUBBIX CUCTEM, OLIEHKA X PECYPCHOr0 MOTEHIHaIa
U 6nochepHbIX HYyHKIUN

7.6

DKOJIOTUYECKHE KPHU3UChl M MX MpUYMHBL. Bo3aeicTBue 4yenoBeka
Ha Ouocdepy. 3arps3HeHuMe BO3AYIIHOW cpeabl. OxpaHa Bo3AyXa.
3arpsa3HeHne BOJAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue
nouBbl. OXpaHa NOYBEHHBIX PeCYpPCOB. MI3MEHEHNEe KiIMMara.
AHTpPONIOT€HHOE BO3/ICHCTBUE HA PACTUTENbHBIN U )KUBOTHBIN Mup. OxpaHa
pPacTUTEILHOTO M JKUBOTHOrO Mupa. OCHOBHBIE MPUHUMIIBI OXPAHbI
npupoasl. Kpacuele kHuru. Oco0o oxpaHsieMble MPUPOIHBIE TEPPUTOPHU
(OOIIT).

boranuueckue caapl ¥ 300JI0TMUECKUE MapKH.
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OCHOBHBIEC MPUHIUIIBI YCTONYMBOTO PAa3BUTHUSL YEIOBEUECTBA U MPUPOJIBI.
PanmonanbHO€ TPUPOIONOIB30BAHUE M COXpPAHEHHE OMOJIOTHYECKOTO
pazHo00pa3us 3emiu
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