AN JIOKYMEHT TTOJINTUCAH
&/ DJIEKTPOHHOM ITOAINTUCHIO

MHCTUTYT CTPATETMIA
PASBUTINA OBPASOBAHISI

dbenepanbHoe rocygapcTBeHHoe
6l0YKETHOE Hay4dyHoe yupexaeHune

OE/IEPAJIbHAS PABOYAS ITPOT'PAMMA
CPEJHEI'O OBIIEI'O ObPA3OBAHNA

bUOJIOI' YA

(Yri1y0JIEHHBIN YPOBEHbD)

(ms 10—11 knaccoB 0Opa3oBaTENbHBIX OpPraHU3AINN)

Mocksa — 2023



®denepanbHas padodas nmporpamma | buonorus. 10—11 kimaccs! (yriny0nEHHbBINA ypOBEHB)

COIEPXAHHUE
TTOSCHUTEIIBHAS BATIHICKA «..eeeeeveeeeeeeeeeeeeeeeeeeeee e e e e aeeeeeeeeeaaa e eaeeeeeseaeeaaeeeeeeeeaaaaaaaeeeaeaes 3
COICPIKAHNE OOYUCHHIIS ....cuveeenrreeeereeeireeaiseeessseeesseeesseeassseesssssasssesessssessssessseessseensseennns 7
FO  KITACC et eeeeee et e e e e e et e e e et e e e e e e e e e e e e e e e e e e e e e e eenneeeeee e e eereneeeeenaaeeennnn 7
L1 RITACC e e ettt e e e e e e e e e e e e e e e e e e e e e e eeeeanae 21

[Inanupyemsble pe3yabTaThl OCBOEHHUS IPOrpaMMBbl IO OMOJIOTUH Ha YPOBHE

CPEIHETO OOIIETO OOPABOBAHMS ....ccuveeeeerreeeaerreeensereesassseeessssesessssseessssseessssseessnssseeeans 31
JINIHOCTHBIC PEBYITBTATBI ...cccuvveeeeierreeeairreeensreeeasesseeesnseeessnsresessnseesssssseesssssssesssssnnes 31
METAMPEIMETHBIE PEBYIIBTATBL. ....ceeeeeruerrrrreeeeraunrreeeessannnnreeessssssssreeeessssnnsseesssssnsseeees 34

[TPEAMETHBIC PEBYITBTATB ....cuvveesereeeereeasnreensseeessseesneeessseessseessseeesssesssseesssessnsssessnes 38

TeMaTUUECKOE TITTAHUPOBAHUEC. ..ccceuvvrreeeeesanerrreeeeaannrreeeeeannnrreeessssssssneeesssnsnssneeesssnnssees 42
LO KITACC ..vveeitieeiiieeitee et e et e ettt e e tte e et e e e et e e eaaae e sseeesaeessbeaessseesssaeeasseeensaeensseeensseennns 42
I 14 Lo PRSP 101

®denepanbHas paboyasi mporpaMma 1o yueoHomy npeamety «bruonorus
(yrnyOnéHHbli ypoBeHb) (TIpeaMeTHas 001acTh « ECTECTBEHHO-HAYYHBIE TTPEMETHI)
(amee COOTBETCTBEHHO — MPOTrpaMma 1o OMOJOTHUH, OMOJIOTHS) BKIIFOYAET
MOSICHUTENBHYIO 3aITMCKY, CoJIepKaHNe 00yUeHHUs, TNITAHUPYEMBIE PE3yJIbTaThI
OCBOCHHMS IIPOTPaMMBbI TT0 OUOJIOTHH.

[losicuutenpHas 3amucka OTpa)kaeT OOIMe LEeNU U 3aJadd U3ydeHHUs OMOJIOTrHH,
XapaKTEPUCTUKY TCUXOJOTMUECKUX MPEINOChUIOK K €€ H3YYEHUI0 OOy4arolIMMUCH,
MECTO B CTPYKType y4eOHOro IulaHa, a TaKXke MOAXOAbl K OTOOpY COAEp)KaHus, K
ONPENCIICHUI0  IUIAHUPYEMBIX  PE3YyJbTaTOB M K CTPYKTypE TEMATHYECKOIO
IIJJAHUPOBAHMSL.

Conepxanre OOydeHUsS pacKpbIBaeT COJACPIXKATCIBHBIC JIMHUH, KOTOPHIC
npeaIaraloTcs JUis 00s3aTEIBHOTO M3YyUeHHUs B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
ob1rero oOpa3oBaHus.

[Inanupyembie pe3yJlbTaTbl OCBOCHHSI MPOTPAMMbI TIO OWOJIOTHH BKIIIOYAIOT
JUYHOCTHBIE, METaNpeAMETHBIE PE3YJbTaThl 32 BECh NEPHOJ] OOyYCeHHs] Ha YpPOBHE
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cpeaHero o0mero oopa3oBaHus, a TakKe MPEAMETHBIC JOCTHXKEHHUS 00ydJaroierocs 3a
KaXJIbIi T0J1 00yUYEeHHUS.

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo OMOIOTHU HAa YPOBHE CPEIHETO O0IIero 0Opa3oBaHus pa3padoTaHa
Ha ocHoBe DenepanmbHoro 3akona oT 29.12.2012 Ne 273-®3 «0O6 obpazoBaHuu B
Poccutiickoit ®eneparuny, I'OC COO, Konneniuu npemnoaaBaHus yaeOHOTO mpeaMeTa
«buonorus» U OCHOBHBIX MOJIOKEHUH (efepalibHON pabodel mporpaMMbl BOCITUTaHUSI.

VYuebnsii penmet «buonorusy yrayonéunoro ypoBHst uzydenus (10—11 kmaccor)
SBJISIETCA OJHUM M3 KOMIIOHEHTOB TMpeAMeTHOM oOnactu «EcTecTBeHHO-HayuYHbIC
npeametb». CornacHo nojoxkeHusasm OI'OC COO npodunbHble y4eOHbIE TPEIMETHI,
n3yyaeMble Ha YriIyOJEHHOM YpPOBHE, ABJISIOTCS criocoOoM nuddepeHunanu o0yyeHus
Ha ypOBHE CPEAHEro 0011ero oopa3oBaHus U MPU3BAHBI 0OECIIEYUTh MMPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIIUM, CPEIHUM OOIIMM, CPEIHUM MPOPECCHOHAIBHBIM U BBICIITUM
oOpa3zoBanureM. B To xe BpeMs KaXIbIil U3 3TUX y4E€OHBIX MPEAMETOB JOJDKEH OBITh
OPUEHTHUPOBAH HAa MPUOPUTETHOE pEIICHHE O00pa30BATENIbHBIX, BOCHUTATEIBHBIX U
pa3BUBAIOIIMX  3ajlay, CBA3AHHBIX ¢ MpodopUeHTAUUEeH  oOydarommxcs |
CTUMYJIMPOBAHUEM MHTEpECa K KOHKPETHOM 00JIACTH HAyYHOTO 3HAHMS, CBA3aHHOTO C
OuoJiorueit, MeIUITMHOM, SKOJIOTHEH, TICUXOJIOTHEH, CTIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma 1o OuWoNIOTMM NAa€T TPEACTABJICHHE O MM U 3a/ladyax H3yuYeHUS
ydeOHoro npeameta «buonorus» Ha yriyO0iaEHHOM YpPOBHE, ONMpeesieT 003aTeIbHOE
(MHBapuMaHTHOE) TMPEAMETHOE COJACp)KaHHWEe, €T0 CTPYKTYpUpPOBAHHE MO pasfeliaM H
TeMaM, paclpeneleHre IO KlaccaM, PEeKOMEHIYeT IOCIIeA0BATeIbHOCTh W3YYCHHS
y4e0HOTO MaTepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKU
y4eOHOTo TMpoIriecca, BO3PACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamme 1o
OMOJIOTHY peaTn30BaH MPUHITUI MPEEMCTBEHHOCTH C M3yYeHUEM OMOJIOTUU Ha YPOBHE
OCHOBHOTO 0011ero oOpa3oBaHus, Oiarogaps yeMy MpOCMaTpPUBAETCSA HAMPABIEHHOCTh
HAa TOCIEAYIOIIee pa3BUTHE OWOJIOTMUECKUX 3HAHWM, OPUCHTUPOBAHHBIX Ha
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOTO MHPOBO33PECHHS, SKOJIOTHYECKOTO MBIIIICHHS,
NPECTaBICHUN O 3I0POBOM 0Opa3e KM3HHU, Ha BOCIIUTAHUE OCPEKHOTO OTHOIIEHUS K
OKpYy’Xarolllel NpUpoJHON cpene. B mporpamme 1o OHOJIOTHM TakXe TMOKa3aHbI
BO3MOXHOCTH y4eOHoro npeameta «buosnorus» B peanuzanuu tpedoBannit ®I'OC COO
K IUJIJAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEIMETHBIM pe3yJbTaTaM
o0ydeHust U B OpMUPOBAHUN OCHOBHBIX BHUJIOB YU€OHOMO3HABATEILHOMN EATEILHOCTH
o0yyJarouuxcsi Mo OCBOEHHUIO COJIEpKaHUsI OMOJIOrMYecKOro oOpa3oBaHUs Ha YPOBHE
CpeaHero o0Iero oopa3oBaHuUs.

VYueOusiii npeamer «buonorus» Ha ypoOBHE cpenHero ooOmero oOpa3oBaHHS
3aBepIlaeT OMOJOrMYecKoe 0Opa3oBaHMUE B LIKOJIE M OPUEHTUPOBAH HA paclIUpeHHe U
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yrayOjeHue 3HaHMM 0O0Yy4YarolMXCsi O KUBOM MPUPOJIE, OCHOBAX MOJIEKYJSIPHOU U
KJIETOYHOM OMOJIOrMH, SMOPUOJIOTMM W OWOJOTUU Pa3BUTHs, TEHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenne yuebHoro mpemmera «buosormsy» Ha  yriyOJIGHHOM  YPOBHE
OPHUEHTHUPOBAHO HA TIOJATOTOBKY OOyYalOmUXCS K TMOCIEAYIOIMEMY IMOIy4YeHHUIO
OHMOIOTHYECKOTO 00pa30BaHMs B By3aX U OPTaHU3AIUAX CPEIHEro MPOodeCCHOHATHLHOTO
oOpazoBanusi. OCHOBY €ro CoAepKaHus COCTABIISIET CUCTEMa OMOJOTUYECKUX 3HAHUM,
MOJIYYCHHBIX TPH HM3YyYEHUH OOYYAIOIIMMUCS COOTBETCTBYIOIIUX CHCTEMAaTHYECKHUX
pa3ziesoB OMOJIOTHH Ha YPOBHE OCHOBHOTO 001ero oopasoBanus, B 10—11 kmaccax atu
3HAHMS TTOJIYYarOT pa3BUTHE. Tak, pacuupeHbl U yriayOJeHbl OMOIOTHYECKUE 3HAHUSI O
pacTeHUusiX, OSKUBOTHBIX, TIpubax, OakTepusix, OpraHu3Me YeJOBeKa, OOIIUX
3aKOHOMEPHOCTSIX KWU3HH, JOMOJHUTEIBHO BKIIOUEHBI OHOJOTUYECKUE CBEICHUS
MPUKJIAJHOTO U MIOMCKOBOTO XapaKkTepa, KOTOPhIe MOXHO MCIOJIb30BaTh KAaK OPUEHTUPHI
JUTS TIOCIIEAYIOIIero Beibopa mpodeccuu. Bo3morkHa Takke HHTErparus OM0I0rHIecKux
3HAHHUH C COOTBETCTBYIOITUMH 3HAHUSMH, IIOJTyYEHHBIMU 00YUYaIOMIUMHUCS TIPU U3YICHUN
bu3UKY, XUMHUH, Teorpadyu 1 MaTEMaTHKH.

Crpykrypa mporpaMMbl 1O OHOJOTHMM OTPa)Kae€T CHUCTEMHO-YPOBHEBBIH U
HBOJIFOLIMOHHBIN MOAXOAbI K U3ydeHHI0 Onosoruu. CorjiacHO UM, U3y4aroTCsl CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTepHBIC [JIsl KMBBIX CHUCTEM Pa3HOTO ypPOBHS OpraHHU3aInH,
HBOJIIOIIMH OPTaHMYECKOTO MUpPa Ha 3emile, COXpaHEHHUs1 OMOJIOTHYECKOT0 Pa3HO00pasus
iaHeTsl. Tak, B 10 ki1acce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHH,
SMOpPUOJIOTUM U OHWOJIOTUW PAa3BUTHS, TEHETUKH M CENEKUIWH, OMOTEXHOJOTHH H
CUHTETUYECKON OMOJIOTHH, aKTyaJM3UPYIOTCS 3HAHUSA OOydYaroumuxcs 1Mo OOTaHWKeE,
300JI0TUH, aHATOMUH, (pU3KM0IOrUu yenoBeka. B 11 kiacce m3zydaroTcs 3BOIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U yYeHHue o Ouocdepe.

VYyeoOnslii npenMer «bruonorus» npusBaHa 00eCIeuynTh OCBOCHHE 00YYarOIIUMUCS
OMOJIOTMYECKUX TEOPUH M 3aKOHOB, WJEH, MPUHLMUIIOB U MPAaBUII, JIEKAUUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O CTPOCHUU, MHOT000pa3nuu
U OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IONyJsluu, OHOLIEHO3a, 3KOCHUCTEMBI, O
BBIIAIOIIMXCSI HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX HCCIIEJOBaHUSIX B OHOJIOTHH,
MPUKIIAJAHBIX ACTIEKTaX OMOJIOTMYECKUX 3HaHUMU. [[7151 pa3BUTHS U TOAAepKAHUS UHTEpeca
oOyyarouuxcsi K OHMOJOTMM Hapsily CO 3HAYUTENbHBIM OOBEMOM TEOPETUYECKOTO
MaTepuaia B COACpHKaHUH MPOTrPAMMBI IO OMOJIOTHH MPEAYCMOTPEHO

3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS W PA3BUTHUsI TOW WJIM WHOM 00yiacTh OMOJIOTHH,
BKJIAJIOM OTCYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B pEHICHUE BAKHEUIINX
OMOJIOTMYECKHUX U DKOJOTHYECKUX ITPOOIIEM.

Lens uzyuenust ydyeOHoro npenmera «buonorus» Ha yriyOJnEHHOM ypOBHE —
OBJIaJIcHHE O0YYarOIIMMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpraHU3aliu
KUBBIX CHCTEM Pa3HOIr0 paHra U MpUOOpEeTeHHWE YMEHMH MCIOJIb30BAaTh 3TU 3HAHUSA B
dbopMHEpOBaHUY UHTEPECA K ONPEACIIEHHON 00JacTh TPO(EeCCHOHATEHOM NESITEIbHOCTH,
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CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOPY Y4YeOHOTO 3aBeleHHS ISl TPOJODKEHHS
OMOIOrHUECKOT0 00pPa30BaHMSL.

JlocTrkeHre 1enu u3ydeHusl yueOHoro npeamera «buosorus» Ha yriayOn€éHHOM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIIEAYIOIUX 3a4au:

OCBOCHHE 00YUAIOIUMHUCS CHCTEMbI OMOJIOTUUECKIX 3HAHHI: 00 OCHOBHBIX

OMOJIOTHUECKUX TEOPHSX, KOHIEMIMAX, THIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
NpaBWJIaX, COCTABJIAIONMIUX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpa; O
CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX OMOJIOTUYECKUX CHCTEM (KJIETKA, OPTaHMU3M,
TOMYJISITINS, BUJ, OMOTEOIIEHO3, Onocdepa); O BIIAIOIIMXCS OTKPHITUSIX U COBPEMEHHBIX
UCCIICIOBAaHUSIX B OHOJIOTMHU; O3HAKOMJICHHE OOYydYaloIIMXCsl C METOJAaMM TO3HAHUS
KUBOM  TIPUPOJBL:  UCCIEAOBATEILCKUMU  METOJAAaMU  OHOJIOTMYECKUX  HAyK
(MOJIEKYJISIPHON U KJIETOYHOUW OMOJIOTHH, SMOPHUOJIOTUN U OMOJIOTUH PA3BUTHS, TEHETUKH
U CEJIEKIINH, OMOTEXHOJIOTUH U CUHTETUYECKOM OMOJIOTUH, TTAJIEOHTOJIOTHH, IKOJIOTHH);
METOJaMH  CaMOCTOSITEIPHOTO  TMPOBEACHUS  OMOJOTHYCCKUX  WCCICIOBAaHUN B
nabopaTopuu U B Ipupoje (HaOI0ieHre, N3MEepPEHNe, IKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaACHUC O6y‘IaIOH_[I/IMI/IC$I YMCHHAMU: CAMOCTOATCIBHO HAXOIWThb,

aHaJU3UPOBaTh M HUCIOJL30BaTh OHMOJOTHMYECKYI0 HWH(OpMAIMIO;, TMOJIh30BaThCS
OMOJOTUYECKONM TEPMUHOJIOTHEH U CUMBOJIMKOHM; YCTaHAaBIUBATh CBA3b MEXIY
pa3BUTHEM OUOJIOTUU U COIMATBHO-3KOHOMUYECKUMHU U DKOJIOTHUYECKUMU MPOOIIeMaMU
YEJIOBEYECTBA; OLICHMBATh IIOCJIEACTBUS CBOEH MESITENIBHOCTH MO OTHOIIEHUIO K
OKpY’Karolle MpUpoaHON cpejie, COOCTBEHHOMY 3JI0POBBIO U 3JI0POBBIO OKPYKAFOIINX
aofed; OOOCHOBBIBaTH W COONIOJATh Mepbl  MNPOQUIAKTUKH  HH(PEKIIMOHHBIX
3a007eBaHUl, TMpaBuia TMOBEACHUS B TIpupojae U obOecredyeHuss Oe30MacCHOCTH
COOCTBEHHOM >KM3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHUTYallUSX MPUPOJHOTO U
TEXHOT€HHOTO XapaKTepa; XapaKTepH30BaTb COBPEMEHHBbIE HAy4YHBIE OTKPBITUS B
obyacTu OMOJIOTHH; pa3BUTHE Yy OOYYAIOIIMXCS WHTEJUIEKTYalbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH B MPOIIECCE 3HAKOMCTBA C BBIIAIOIIIUMHUCS OTKPBITUSIMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHMOJIOTMH, peIllaeMbIMM €10 MpoOJeMaMHu, METOI0JI0TUEH
OMOJIOTMYECKOTO HCCIICIOBAHUS, TPOBEACHUS HSKCIEPUMEHTAIBHBIX HCCIEIOBAHUMN,
pelieHusl OUOJOTUYECKUX 3a7ad, MOJCIUPOBAHUA OHOJIOTHYECKUX OOBEKTOB U
MIPOIIECCOB; BOCIIUTAHUE Y O0YUYAIOIIMXCS [ICHHOCTHOTO OTHOIIEHUS K )KUBOW MIPUPOJIE B
IEJIOM U K OTIACIhHBIM €€ OO0BEKTaM U SBJICHHSIM; (HOPMHUPOBAHHUE SKOJOTUUYECKOH,
TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJbTYyphl MOBEACHUS B TPHUPOJE; WHTErpalliu
€CTECTBEHHO-HAYYHbIX 3HAHUM;

puoOpeTeHNE oOyJaromuMucs KOMIIETEHTHOCTH B paloOHAIbHOM
MIPUPOJIOTIOIB30BaHUH (COOJIIOICHUE TTPaBUJI TTIOBEICHUS B IPUPOJIC, OXPAaHbI BUJIOB,
AKOCHUCTEM, OHOChephl), COXpaHEHUH COOCTBEHHOTO 37I0POBhS U 3/I0POBBS
OKpY>KarolluXx Jrojied (cobmoaeHus Mep npoduiiakTUKK 3a00JIeBaHU, 0OecrieueHre
0€30MacHOCTH KUZHEIEATEILHOCTH B YPE3BBIUAHHBIX CUTYAIUSX MPUPOTHOTO U
TEXHOT'€HHOTO XapaKTepa) HAa  OCHOBE WCIIOJIBb30BaHUS  OMOJIOTHYECKHUX
3HAHUH u YMEHUM B IMOBCEAHEBHOW KU3HU; CO3IAHUE YCIOBUH IS
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OCO3HAaHHOTO BbIOOpa 00YyUaIOIUMUCS UHIMBUYaJIbHOU 00pa30BaTEIbHON
TPACKTOPHH, CIOCOOCTBYIOLIEH NocieayonemMy IpopecCHOHATbHOMY
CaMOONPEEICHNIO, B COOTBETCTBUU C MHIUBUIYaIbHBIMU HHTEPECAMU U
NOTPEOHOCTSIMU PETUOHA.

Oob111ee yncio 4acoB, pEKOMEHIOBAaHHBIX JIIsI U3YUECHHsI OMOJIOTHH Ha YTIIyOJIEHHOM
ypoBHe, — 204 gaca: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca
(3 yaca B HeZEIIO).

Ot6op opraHu3anMOHHBIX (OPM, METOJOB M CPEIACTB OOy4YCHUS OHOJIOTHUU
OCYIIECTBIISIETCS C Y4ETOM CHEIU(PUKHA €ro COACpKaHUS W HaIMpaBICHHOCTH  Ha
OpOAODKeHHE  OMOJIOTMYECKOro  O0pa3oBaHHMS B~ OpPraHM3alMsX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM  YCIIOBUEM NpU OOyYEHUHM OHOJIOTUM HA YIIIyOJIEHHOM YpOBHE
SABJISIETCSl TPOBEJEHUE JA0OpATOPHBIX U MpakTHueckux pador. Takxke yuactue
oOyJarouuxcsi B BBINOJHEHUU NPOEKTHBIX M YYEOHO-HCCIEAOBATENIbCKUX padoT,
TEMATUKA  KOTOPBIX  ONPEACISIETCA  YYUTEIEM  HAa  OCHOBE  MMEIOLIUXCS
MaTEepUAIbBHOTEXHUYECKUX PECYPCOB U MECTHBIX ITPUPOIHBIX YCIOBHM.

COJIEP) KAHUE OGYUYEHUS!

10 KJIACC

Tema 1. buoJiorusi Kak HaykKa

CoBpeMeHHas OuoJiorHsi — KOMIUIEKCHass Hayka. KpaTkas uctopus pa3BUTHS
Oouvonoruu. buonornuyeckue Hayku U M3ydaeMmble UMH MpoOsemMbl. DyH/IaMEHTAIIbHEIE,
NPUKIJIaHbIE U TIOUCKOBbIE HAYYHbIE UCCIIE0BAHUS B OMOJIOTHH.

3HaueHue OWOIOTMM B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabel mupa. IIpodeccun, cBsizanHble ¢ Ouonoruei. 3HaueHUE OHOJIOTUU B
MPAKTUYECKON  JIESITEIPHOCTH  YeJOBEKAa:  MEAMIIMHE, CEJIbCKOM  XO3SHCTBE,
MPOMBIILIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpau

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneii, XK.b. Jlamapk, Y. JlapBuH,
VY. T'apsen, I'. Mennens, B.U. Bepnanckui, U.I1. [Tasnos, .1. Meunukos,
H.N. BaBunos, H.B. Tumodeer-PecoBckuit, /[x. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmumsr u  cxembl: «CBsi3p OMOJIOTMM € JPYyrUMH  Haykamm», «Cucrema
OMOJIOTMYECKHUX HAYK.

! Coneprxkanue nporpamMMsl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY rOCYAapCTBEHHOM nTorosoii arrecrauuu (TA).

6



®denepanbHas padodas nmporpamma | buonorus. 10—11 kimaccs! (yriny0nEHHbBINA ypOBEHB)

Tema 2. 7KuBble cuCTEMbI U UX U3yYeHHUE

JXKuBble cucTeMbl Kak IpeaMeT u3ydyeHus Ouosornud. CBOMCTBA JKHMBBIX CHCTEM:
€IMHCTBO XMUMHUYECKOTO COCTaBa, JUCKPETHOCTb W IEJIOCTHOCTb, CJOKHOCTh H
YHOPSA0YEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPIraHU3alusl, CaMOBOCIIPOU3BEICHUE,
pa3apaKuMOCTh, U3BMEHYMBOCTb, POCT U pa3BUTHE.

YPOBHU OpraHu3aluy XUBBIX CHCTEM: MOJEKYJSPHBIN, KIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIN, TOMYJIAIHNOHHO-BUIOBOM, HKOCUCTEMHBIN (OMOreOleHOTUYECKUNA),
ouocdepusrit. [Iporeccel, mpoucxonasdime B XUBBIX crucTeMax. OCHOBHBIE MPHU3HAKU
xuBoro. JKu3Hb kKak Qopma cyuiecTBOoBaHHs MaTepuu. Hayku, u3ywaroniye >KUBBIC
CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alUU.

N3yuenne >kuBBIX cucteM. MeToasl Ouosiornueckoil Hayku. HaOmoaenwue,
U3MEpPEHUE, DKCIIEPUMEHT, CHCTEeMaTu3auus, MeTaaHam3. lloHdatue o 3aBUCUMOU U
HE3aBUCUMOUN nepemeHHOM. [lnanmpoBanme skcnepuMmenTta. [locTaHOBKa M mpoBepka
runote3. HyneBas rumnorte3a. Ilonsitue BeIOOpKM U €€ mocTtoBepHOCTh. Pazbpoc B
Ounosiornyeckux aHHbiX. OlleHKa JOCTOBEPHOCTU MOJYYEHHBIX pe3ynbTaToB. [IpuunHbI
VCKaKECHUS PE3YyJIbTATOB dKCIIEpUMEHTA. [ [oHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpaIn

Tabnuiel u cxembl: «OCHOBHBIE MIPU3HAKU KU3HW», «BHOIOTHYECKUE CUCTEMBIY,
«CBOWCTBa KMBOW MaTepum», «YPOBHU OPTraHM3aLMM KMBOM Npupoasl», «CTtpoeHune
KUBOTHOM KJIETKW», «TKaHM IKUBOTHBIX», «CHCTEMBI OPraHoOB YeEJIIOBEYECKOIO
opranusmay, «buoreonenos», «buochepar», «MeToabl U3ydeHUs KUBON NPUPOIBI».

OOGopynoBanue: J1abopaTopHoe 00OpyAOBaHWE ISl MPOBEACHUS HAOIIOJCHUM,
VU3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas pabora

«Hcnonp3oBaHue Ppa3IMYHBIX MECTOAO0B IIPHU U3YUYCHUH JKUBBIX CUCTCM).

Tema 3. buoJsiorusi KJIeTKku

Knetka — cTpykTypHO-(pyHKLIMOHANIbHAS €QUHHIA KUBOro. McTopust oTKpbITHS
kietku. Pabotsl P. I'yka, A. Jlesenryka. Knetounas teopus (T. lIBann, M. IllnelineH,
P. BupxoB). OCHOBHBIE TIOJIOKEHHUSI COBPEMEHHOMN KJIETOYHOUN TEOPUH.

MeToapl MOJIEKYJISIPHON M KJIETOYHOW OMOJIOTHU: MUKPOCKOIHS, XpoMaTorpadus,
eKTpodope3, METOa MEUEHbIX aToMOB, auddepeHIanbHoe EeHTPUGYTUPOBAHNUE,
KyJIbTUBUPOBaHUE KIETOK. H3yuenue QukcuposamHvix Kiemok. IIEKTpOHHas
MUKpockonus. Koxgoxanvnas muxpockonus. Bumanvhoe (npuoxcuznennoe) uzyueHue
KJIeMOK.

JleMoHCTpau

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneitnen, P. Bupxos, K.M. bap.

Tabmuiet 1 cxembl: «CBETOBOM MHMKPOCKOID», «IJIEKTPOHHBIH MHUKPOCKOI,
«HMcropus pa3BUTHS METOA0B MUKPOCKOIIUID.
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O6ODVI[OB&HI/I€I CBETOBOU MHUKPOCKOII, MUKPOIIpCIIapaThl PAaCTUTCIIbHBIX,
JKHUBOTHBIX U 6aKTCpI/IaJ'IBHBIX KJICTOK.

[IpakTHUyeckas pa60Ta

«M3yuyeHne MeETOMOB KJIETOYHOW Owuosoruu (XpomMartorpadusi, 3meKTpodopes,
nuddepennpanbioe neHTpudyruposanue, [11P)».

Tema 4. Xumnueckasi OpraHms3alvid KICTKH

XUMHYECKHAMN COCTaB KIIETKU. Makpo-, MUKPO- U YIIbTPAMUKPO3JIEMEHTHI. Boma u e€
poib Kak pAacTBOPUTENs, pEareHTa, ydyacTue B CTPYKTYPUPOBAHHHM  KIIETKH,
TEIIOperysiiud. MuHepaabHble BEIECTBA KJIETKH, UX Ouoyiormueckas poiib. Poib
KaTHOHOB Y aHUOHOB B KJIETKE.

Oprannueckre  BEIIECTBA  KIETKU. buonormdyeckue  mnonuMmepel.  benkw.
AMUWHOKHUCIIOTHBIH cocTaB OenkoB. CTpyKTyphl OelkoBOM MoJiekyibl. IlepBuunHas
CTPYKTypa OelKa, MenTHaHas CBsA3b. BropuuHas, TpeTuuHasl, Y4eTBEPTUUHAS CTPYKTYPHI.
Henarypamus. CorictBa 6enkoB. Kiaccuduxanus 6enkoB. buonorundeckue QyHKINH
0enkoB. IIpuonul.

VYrneBoapl. MoHOcaxapuipl, AMCAXapUAbl, OJUrOCaxapuibl MU TMOJUCAXAPUIIBI.
OOuuit ninaH cTpoeHus: U (PU3MKO-XUMHUYECKHE CBOICTBa yrieBoaoB. buonoruueckue
(yHKUIHU yTIEBOAOB.

Jlumuasl. T'mapodunbHo-THApOPOOHBIE cBoiicTBa. Kiaccudukauus aunuaos.
Tpurmuuepunsl, pocoaunuabl, BOCKH, CTepouabl. buomornyeckne GyHKINN JTUMTHIOB.
OOmue cBoiicTBa OHOJIOTMYECKUX MEMOpaH — TEKY4YeCTb, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, NTOJIYIIPOHULIAEMOCTb.

Hykneunnoseie kwucinotel. JIHK u PHK. CrpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [Ipunnun kommiementapuoctu. [IpaBuno Yapradda. Crpykrypa JHK —
NBOMHas crnupaib. MecTtoHaxoxaenue u ouonornueckue pynkuuu JIHK. Buast PHK.
Oyukuuu PHK B kiteTke.

Crpoenue wmoinekynbl AT®. Makpospruueckue cBsizu B MoJekyle ATO.
buonornyeckue ¢ynkiun AT®. BoccraHoBieHHbIE MEPEHOCYMKH, MX (YHKIUU B
Kietke. /[pyeue uyxneoszuompughocchamor (HT®D). CexBenupoBanue JIHK. Memoow:
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas 6uonorus: OMOXUMUYECKre U OMODU3NIECKUE UCCIIEIOBAaHUS COCTaBa
U IIPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIeKy. Mooderupogsanue cmpykmypsl u QyHKYull
ouomonekyn u ux xomniekcos. Komnvlomepmuwvili Ou3atiH U OpP2aAHUYECKUll CUHME3
OUOMONEKYT U UX HENPUPOOHBIX AHATIO208.

JleMoHCTpaIu

[Toptpetsi: JI. [Tomunr, [Jdx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacrpeneneHue XMMHUYECKUX DJJEMEHTOB B HEXUBOW IPUPOILY,
«Pacripenenenne XuMN4eCKUX 3JIEMEHTOB B KUBOU IPUPOJEN.
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Tabmumsrt u  cxembl:  «llepuoguyeckass TabauMUa XUMHUYECKHX JJIEMEHTOBY,
«CTtpoeHne MOJIeKyJbl BOAbD, «BemectBa B coctaBe opraHusMoB», «CTpoeHHE
MOJIeKyNbl  Oenka», «CTpyKTypel OelIKOoBOW MOJIEKYdbD», «CTpOoeHHE MOJIEKYI
yraeBoAoBy, «CTpoeHue MOoJeKyn JUnuaoB», «HyknenHoBble KuUCIOTBD), «CTpoeHHe
MOJIeKyJIbl ATD».

O6opynoBaHKe: XUMHUYECKas MOCy1a U 000pyT0BaHHE.

JlabopaTtopHas pabora «OOHapyXeHHE OCIKOB ¢ TIOMOIIBI0 KadyeCTBEHHBIX
peaKuii».

.Ha60DaTODHa}I pa60Ta ((I/ICCHG,ZIOBaHI/Ie HYKJIICMHOBBIX KHCJIOT, BBIACJICHHBIX U3
KJICTOK pAa3JIMYHBIX OPIraHHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Turbl KJIETOK: IYKApUOTHYECKAs u IIPOKAPUOTUYECKASI.
CtpykTypHO(DYHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuotuueckoil kietku. KierouHas creHka Oaktepuil U apxeil.
OCcoOEHHOCTH CTPOEHHUSI reTepoTpOPHON M aBTOTPOPHON NMPOKAPUOTUUYECKUX KIIETOK.
MecTo u poJsib MPOKApUOT B OMOIIEHO3aX.

CrpoeHue u (yHKIMOHMPOBAHHME HYKapUOTHUECKON KieTku. I[lnmasmaruueckas
MeMmOpana (miazManemma). CTpykTypa I1a3MaThyeckol wmeMOpaHbl. TpaHCIOPT
BEILECTB 4Yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (quddysus, oOnery€éHHas
muddy3us), akTUBHBIM  (MEpBUYHBIA W  BTOPUYHBIA  AKTUBHBIA  TPAHCIIOPT).
[Tonynponuiraemocts mMeMOpanbl. PaboTa Harpuii-kaJMeBOro Hacoca. ODHJIOIUTO3:
nuHOLUMTO3, (arouuTo3. Ok3ouuto3. Knerounas crenka. CTpykrypa M (QYHKIHUH
KJIETOYHOM CTEHKU PacTEHUM, IpuOOB.

[wuronna3sma. I[luro3zonb. [utockener. JIBmkeHue uutomiazMbl. OpraHouibl
kieTkd. OJHOMEMOpaHHbIE OpraHOMJbl KIETKU: sHAominasmaruueckas cetb (O11C),
anmapaT ['onbIXu, JIM30COMBI, UX CTpoeHHMEe U  (QyHKuMH. B3aumocBs3b
OIHOMEMOpaHHBIX OpPraHoua0B KieTkd. CTpoeHue TIpaHyJIsIpHOTO PpETHKYIyMa.
Mexanuzm wnanpasnenus 6eaxoe ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CuHTe3
KJIETOUYHbIX MeMOpaH. ['nmagkuii (arpaHyisipHBIM) SHIOMIIA3MATHYECKUN PETHKYIIYM.
CekperopHast (yHkuus anmapara lonbmxu. Moougukayua Oenkoe 6 annapame
Tonvoocu. Copmuposra denxos 6 annapame I onvoscu. TpaHCHOPT BEIIECTB B KIIETKE.
Bakyonu pactutensHbix KieTok. Knetounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKUA: MUTOXOHIPHH, TIIACTUIBL. [IpoucxodicoeHue
mumoxoHopuit u niaacmuo. Cumbuoeenes (K.C. Mepeosckosckuii, JI. Mapeynuc).
Crpoenrie U GYHKIIMA MUTOXOHJAPUHN W TiacTuiA. [lepBUYHbBIC, BTOPUYHBIC M CIIOXKHBIC
TUTACTUBI POTOCHHTE3UPYIOIINX SYKAPHUOT. XJIOPOILIACTHI, XPOMOIUIACTHI, JISHKOTIIACTHI
BBICILIMX PACTEHUM.

HememOpanubsie opranouasl kieTkd CtpoeHue U (QYyHKIMM HEMEMOpPaHHBIX
opraHousioB KieTtku. Pubocomsl. [Ipomescymounvie guramenmol. MUkpopuiaMmeHTHI.
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Axmunosvle Mmukpogunamenmoi. MBbIIIEUHBIE KIETKU. AKMuHo8ble KOMHOHEHMbl
Hembluleunvlx kiemokx. Muxkpotpyoouku. Knetounslii nentp. CTpoeHue M JBUKECHHE
KIYTUKOB M  pecHHMYEK. MukporpyOoukn wnuromnazMel. LlenTpuons. Benxu,
accoyuupoB8antvle ¢ MUKpoguiameHmamu u Mukpompybouxamu. Momopusvie 6enxu.

SAnpo. ObGonouka s1pa, XpOMaTHH, KapuoIUla3Ma, SIPBIINIKH, UX CTPOCHUE H
bynkuuu. SAnepHblit 6enkoBbId MaTpuKc. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM
B UHTEp(Da3HOM sifipe. Dyxpomamun u cemepoxpomamut. beaxku XpoMaTuHa — TUCTOHBI.
Junamuxa adepnou obonouxku 6 mumo3se. Hoepuwiii mpancnopm.

Kinerounsle BiitoueHusa. CpaBHUTENbHAs XapaKTEPUCTHUKA KJIETOK 3YKapuOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpaIu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuubl u cxembl: «CTpOCHHE YYKAPUOTHUECKOM KIIETKI», «CTpoeHHE KUBOTHOU
KIIETKN», «CTpOEHHE PACTUTENIBHOW KIIETKW», «CTpPOCHHE MHUTOXOHIAPUN», «Smpo,
«CtpoeHune NpoKapuoTUYECKOU KIETKI.

OOopyznoBaHHMEe: CBETOBOM  MHMKPOCKOI, MHUKPONPENapaThl  PACTHTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEpUATBbHBIX KIETOK.

JlabopaTopHas pabora «/3ydyeHue cTpoeHus KJIETOK pa3IMYHbIX OPTaHU3MOBY.

[IpakTudeckas padora «V3yueHne CBOMCTB KICTOUHOM MEMOpaHbBD».

.Ha6ODaTODHa$I pa60Ta «HCCJ’ICI{OB&HHG Ij1asMoJin3a MW JCINIa3MOJIN3a B
PACTHUTCIIBHBIX KICTKAX».

HDaKTI/IqCCKaH pa60Ta «HSY‘ICHI/IG ABWOKCHUS LUTOINIA3Mbl B PACTUTCIIBHBIX
KJIICTKax».

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHU B KJIeTKe

AccuMWISIMS. M AUCCUMWISILIUSL — JIBE CTOPOHBI MeTaOonn3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(PHBIA U TeTepoTpodHBIA. YyacTue KUCIOpoJa B OOMEHHBIX
nmpoliieccax. DHepreTuueckoe odecrneueHne kieTku: npeBparieHne ATD B 0OMEHHBIX
npoueccax. DepMEeHTaTUBHBIN XapaKTEP PEaKIMil KIETOYHOTO MeTaboIu3Ma.
@depMeHTbl, UX CTPOCHHE, CBOMCTBA M MexaHu3M nerctBus. Kodepmentsl. OTnuuus
(dbepMEeHTOB ~ OT  HEOpPraHWMYECKUMX  KaTajau3aTropoB.  benku-akTUBaTOpbl U
OENKUUHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEaKUuil OT pa3iIMuHbIX
(dhakTOpOB.

[TepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHbI
u okcueenHwlll hpomocunmes y 6axmepuii. Ceemocoouparowjue nueMeHmvl U NUSMeHmMbl
peakyuonnoz2o yeumpa. Ponab xmoporactoB B mporiecce ¢oTocuHTe3a. CBETOBas H
TeMHOBas haszwl. Pomoovixanue, C3-, Ca- u CAM-munwt hpomocunmesa. [IponyKTUBHOCTH
dboTtocunTe3a. BiusHue paznuyHbIX (PAKTOPOB HAa CKOPOCTH (OTOCHHTE3a. 3HAUCHHE
dboTocuHTE3A.

10
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XeMocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPULHPYIOIIHE
OakTepuu, >Kele300aKTepuu, CepoOaKTEpPUH, BOJOPOJHbIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3a.

Ana’poOHbie opraHu3Mmbl. Buabl Opoxenus. I[lpogykter OpokeHus ©u uX
UCTIOIb30BAaHUE  YEJIOBEKOM. AHA’pOOHbIE  MHKPOOPTaHU3MBI ~ KaK  OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENHN OOJIE3HEH.

AspoOHBIE OpraHW3MbI. JTambl HEpreTuyeckoro oobmeHa. I[loAroTOBUTENBHBIM
aTan. [ uKonm3 — 6ECKUCIOPOHOE PACHIETUIEHUE TITIOKO3bI.

buonornueckoe okuclieHHE, WM KJIETOYHOE JAbixaHue. Ponb MUTOXOHIpHl B
npoleccax Ouosyorudyeckoro okucienus. [uknuueckue peakiuu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus membpanHoco 2epaduenma npomonos. Cunmes ATD:
paboma npomonnou AT®-cunmaswel. [IpenmyniecTBa a3poOHOro MyTH OOMEHa BEIIECTB
nepea anadpoOHbIM. I(HPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

JleMoHCTpaIn

IToptpersr: Hx. Ilpuctiu, K.A. Tumupszes, C. H. Bunorpajackuii,
B. A. Ourensrapar, I1. Murtuenn, I'.A. 3aBap3uH.

Tabmuiplt U cxeMbl: «DOTOCUHTE3», «IDHEpreTudeckuii odmen», «buocuuTes
oenka», «CTtpoeHue pepMeHTa», « XEeMOCUHTE3Y.

OO6opy/oBaHue: CBETOBOM MHKPOCKOM, OOOpYJOBaHUE [JIsi TMPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas pabota «l3ydyeHHe KaTaJTuTUYECKONM aKTUBHOCTH (pepMEHTOB (Ha
nprUMepe aMHJIa3bl I KaTaiaasbl)y.

JlaGopatopHas pabota «M3yueHune (hepMEHTATUBHOIO PACIICTUICHUS MEPOKCHUaA
BOJIOPOJIa B PACTUTEBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopHas pabora «CpaBHEHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a).

JlabGoparopHas padota «CpaBHEHHE IPOILIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacsencreenHass uHGopManus U peaju3anus eé B KiIeTKe

Peaknun wmatpuuHoro cuHresa. lIpMHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cHHTe3a. Peanuzanus HacieacTBeHHOW MHMOpManuu. ['eHeTUYeCKU KO,
ero csoicTea. Tpanckpumnuus — matpuunbiil cuate3 PHK. IIpuHnumne! Tpanckpunimu:
KOMIIJIEMEHTAPHOCTb, AHTUIIAPAJUIEIIBHOCT, ACUMMETPUYHOCTb. Cospesanue
mampuynvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsauust u e€ srambl. Yuactue tpancnoptHeix PHK B OunocunTeze Oenka.
YcnoBus 6uocunTtesa 6enka. KogupoBanne amuHokuciaor. Poias pubocom B OnocuHTe3e
Oenka.

Cospemennvie npedcmaénenusi o cmpoeHuu eeros. OpraHuzalus TeHOMa Y
MIPOKAPUOT U AYKAPUOT. Perysiiius akTHBHOCTH T€HOB y MpokapuoT. ['unoresa onepoHa
(d. Kaxko06, XK. Mano). Moaexynsaphbie mexanuzmvl 3KCnpeccuu 2eHo8 y sykapuom. Ponb

11
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Xpomamuna 6 pe2yrayuu pabomsi 2enos. Perynaius oOMEHHBIX IPOIIECCOB B KIETKE.
KiteTouHbIil TOMEOCTA3.

Bupycel — HekneTouHnble (GOpMBI KM3HU M OOnHMratHele mapa3uThl. CTpoeHHe
MPOCTBIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kuznennwviii yuxkn HK-
cooepoicawux supycos, PHK-cooepoicawux eupycos, baxmepuogpacos. Obpamuas
MPAHCKPUNYUsl, pegepmasa, uHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, >XKUBOTHBIX, pacteHuil. CIIM, COVID-19,
COIIMAJIbHBIC U MEJIUIIMHCKUE MPOOIIEMBI.

buoungopmamuxa: unmeepayus u anaruz Ooavuwiux maccusos («bigdatar)
CMPYKMYpHBIX Ouonocuyeckux oaumvix. Hawmomexmonocuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie pynxyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JlemMoHCTpan

[Toptpetsr: H.K. Konsuos, JI.1. iBanoBckuii.

Tabmuelt u cxembl: «buocunTe3 Oenkay, «['eHernueckuit kom», «Bupyce»,
«bakTepuodarmy.

[IpakTHUueckas pa60Ta «COSIIaHI/Ie MOICIIN BUPYCa».

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Krnerounslii 1ukd, ero nepuosl U peryisanus. Uarepdasza u muto3. OcobeHHOCTH
mpoleccoB, TmpoTekaromux B uHTepdaze. I[loaroroBka KIETKH K JEJICHHIO.
[IpecunteTndeckuii (TOCTMUTOTUYECKHI), CHUHTETUUECKUA ¢ TMOCTCUHTETHUYECKUM
(MpeMUTOTUYECKUI) TIEPUOIBI UHTEP(DA3BI.

Marpuunbii  cunte3 JJHK — permmkanusa. [lpunnunsr permkanuu  JIHK:
KOMIIJIEMEHTAPHOCTh, NTOJYKOHCEPBATUBHBIM CUHTE3, aHTUIIAPAIIIEIBHOCTh. MeXxaHu3m
pemmkaruu  JIHK. Xpomocombl. CtpoeHue xpomocom. TeinoMmepsl U Telaomepasa.
XpOMOCOMHBII HaOOp KJIETKW — KapuOTHUM. JIUNIOUIHBIA M TamjIouIHbIA HaOOpPHI
xpomocoM. ['omonornunsie XpoMocoMbl. [10J10BbIE XpPOMOCOMBI.

I[GJI@HI/IG KJIICTKH — MHUTO3. CTaI[I/II/I MHUTO3a U ITPOUCXOIAIINC B HUX IIPOLCCCEHI. Turnbl
MHTO3A. KapI/IOKI/IHCS U IUTOKHUHE3. buonornyeckoe 3HaueHNE MUTO3A.

Per.HSH_II/IH MHUTOTHYCCKOI'O ITNKJIA KIICTKH. HporpaMMpreMaﬂ KJICTOYHAs THOENb —
aIloIITO3.

Knerounoe smpo, Xpomocombl, (YHKIIMOHANbHAS TEHOMUKA. Mexanuszmul
npoaughepayuu, oug@epenyuposxu, cmapenus u cubenu kiemox. «L{ugposas knemxay» —
buourpopmamuueckue mooenu GYHKYUOHUPOBAHUS KILeMKU.

JleMoHCTpaIu

Tabmuiet W cxembl: <«OKW3HEHHBIM UMK KIETKU», «Mutos», «CTpoeHue
xpoMmocom», «Permmukarus JTHK.

O06opynoBaHKe: CBETOBOM MHKPOCKOII, MHKpoIpemaparsl: «MuTo3 B KieTKax
KOpEIIIKa JTyKa.

12
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Ha6ODaTODHaH pa60Ta «H?:y‘{eHI/IC XPOMOCOM Ha I'OTOBBIX MHUKPOIIPCIIapaTax».

JIaGoparopHas pabota «HabmaroneHre MUTO3a B KJIETKaX KOHYMKA KOpEeIIKa Jiyka (Ha
TFOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHU3MOB

buonoruueckoe pasHooOpaszue opraHu3MoB. OIHOKIETOYHBIC, KOJOHHUANBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHMSI U KU3HENEATEIbHOCTU OJHOKJIETOUHBIX OpPraHU3MOB.
bakrepun, apxeu, OJIHOKJIETOYHbIE TpHOBbI, OJHOKJIETOYHBbIE BOJOPOCIHU, JPYrue
npoTucTsl. KosloHMaIbHBIE OpraHU3MBI.

B3anMoCBsA3p yacTE€ll MHOTIOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OprannsM Kak eIuHoe 1enoe. ['omeocras.

Tkanu pactenmil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHas, MOKPOBHAs,
IpOBOJALIAsl, OCHOBHas, MexaHuueckas. (OCOOEHHOCTHM CTpOeHus, (QYHKIUH U
PACIIOIOKEHUS TKAHEN B OPraHaX PACTCHUM.

TkaHu >KMBOTHBIX U 4YEJIOBEKA. THIIBI >KMBOTHBIX TKAaHEW: OJIIUTEIUAJIbHAs,
COEIMHMTENbHASA, MblllIeyHas, HepBHass. (OCOOEHHOCTH CTpOeHUsd, QYHKUUA U
PAacIIOIOKEHUS TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

OpFaHBI. BereratuBHbie U I'CHCPATHUBHLIC OPI'aHbL paCTeHHﬁ. OpFaHBI Hn CUCTCMBI
OpraHOB JXKMBOTHBIX W YCJIOBCKA. CDyHKI_[I/II/I OpraHOB U CUCTEM OPraHOB.

Omnopa Tema opranu3smoB. Kapkac pacrtenuil. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli M BHyTpeHHUU ckeneT. CTpOeHHE W THIIBI
COE€INHEHUS KOCTEM.

JIBvokeHue opraHu3MoOB. JIBUKEHHE OJHOKJIETOUYHBIX OpPTraHU3MOB: aMEOOHUIHOE,
KTYTUKOBOE, pECHUYHOE. J[BU)KEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOMU3MbI U HACTHM.
JIBr>kKeHME MHOTOKJIETOYHBIX JKMBOTHBIX M YeJOBEKa: MbIeyHas cucteMa. Pediiekc.
CkeeTHbIE MBIIIIBI ¥ UX padoTa.

ITutanue OpraHu3mMoB. HOFHOIHGHHG BOJbI, YIUJICKHCJIIOI'O I'a3a W MHHCPAJIbHBIX
BCIICCTB PACTCHUAMHU. IIutanue >XUBOTHBIX. BHYTpHHOJ'IOCTHOG N BHYTPHKICTOYHOC
IMUIICBApPCHUC. IInTanue MO3BOHOYHBIX JKUBOTHBIX. OT}IGJ’IBI IMUIICBAPUTCIIbHOTO TPAKTA.
HI/II]_[eBapI/ITeJ'H)HBIe KCIIC3hI. HI/IIHeBapI/ITCJIBHaH CHCTCMA 4YCJIOBCKaA.

Jpixanue opranu3MoB. J{prxanue pactenuil. [[pixanue xuBoTHBIX. [[uddy3us raon
yepes MOBEepXHOCTh KiIeTkH. KoxkHoe apixanue. JlpIxarelnbHas MOBEPXHOCTh. JKabepHoe
1 JIETOYHOE JbIxaHue. JIpIXxaHne MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA. DBOIIOIMOHHOE
YCI0)KHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX KWBOTHBIX. JlpIxaTenbHasi cucrema
YenoBeKa. MeXaHu3M BEHTWISIIWMU JETKUX y NTUIl M MIEKONMUTAoNmMX. Perynsmus
nbIXaHus. JIpIxaTreabHble 00bEMBI.

TpaHcnopT BEMIECTB y OPraHu3MOB. TPaHCIOPTHBIE CUCTEMBI PaCTeHUM. TpaHCIIopT
BEIIECTB Yy XKUBOTHBbIX. KpoBeHOCHas cucrtema u €€ opranbl. KpoBeHOCHast cucrema
MTO3BOHOYHBIX )KUBOTHBIX M 4YesoBeka. Cepale, KpOBEHOCHbBIE COCYyAbl U KpoBb. Kpyru
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KpOBOOOpAIIEHNs. DBOJIIOLUOHHBIE YCIOKHEHUS CTPOCHUSI KPOBEHOCHOM CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perysnus.

Brinenenne y opranu3moB. Beinenenue y pacreHuid. BblaeneHue y KUBOTHBIX.
CoxparutenbHble Bakyosu. Opranbl BelIeneHus. OUIbTpalus, CeKpenus u oopaTHOe
BCAaChIBaHHE KaK MEXaHU3Mbl paOOTbl OpraHoB BbleieHUsA. CBA3b IMOJOCTH Telda C
KPOBEHOCHOW M BBIJICIMUTEIBHON cHCTEMaMU. Beljienenre y N03BOHOYHBIX KUBOTHBIX U
yenoBeka. [louknu. Crpoenne u pyHkunonupoBanue Heppona. OOpazoBaHHE MOYH Y
4eJI0BEKa.

3amuTa y OpraHu3MoB. 3allKTa Y OJHOKIETOUHBIX OpraHu3MoB. Criopsl OakTepuit u
UCTBl NpPOCTEMIIMX. 3aliuTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrtukyna. Cpencrsa
IMaCCUBHON M XUMHUYECKOHN 3aIUTEL. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX YKUBOTHBIX. [[OKpOBBI M HMX MPOM3BOAHBIC. 3allMTa
opranuszma oT Oosie3Heil. UMMyHHas cucrteMa 4denoBeka. KieTouHbI U TyMOpaibHbIN
UMMYHUTET. BpoXI€HHBIN U NpuoOpeTéHHbIN crenuduueckuii UMMYHHUTET. Teopus
KJIOHabHO-celekTuBHOrO uMmmyHutera (I1. Opmux, ®.M. bepner, C. Tonerasa).
BocnanurensHble OTBETBl OpraHu3MoB. PoJib BpOXKIEHHOTO UMMYHHUTETAa B PAa3BUTUU
CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxxumMocTh 1 peryidnusa y Opranu3MoB. Pa3apaxuMoCcTh Y OJHOKIETOYHBIX
opranu3MoB. Takcucel. PaznpaxumocTs U peryisanus y pacreHuii. PoctoBbie BeliecTBa
Y UX 3HAYCHHE.

HepBHas cucreMa u pediieKkTopHas peryJisius y >kUBOTHbIX. HepBHas cuctema u eé
OTAEINBl. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Yy >KMBOTHBIX.
OTaenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc m pediiektopHas ayra.
be3ycnoBHbIE U YCIOBHBIE PE(IEKCHI.

I'ymopanbHas peryisinusa U DQHIOKPUHHAS CUCTEMA )KUBOTHBIX U 4yesoBeka. /Keessl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. J[eiicTBHE TOPMOHOB. B3auMOCBSI3b HEPBHOU U
OHAOKPUHHOM cucTeM. [ unoranamo-runodusapHas cucrema. JleMoHCTpaluu

IToptpert: N.I1. I1aBnoB.

Tabmuiet u  cxembl:  «OJIHOKIETOYHBIE  BOJOPOCIH», «MHOTOKIETOYHBIC
BOJIopocin», «baktepun», «IIpocreitmuey, «Opranbl IBETKOBBIX paCTEHUN», «CUCTEMBI
OPTraHOB TIO3BOHOYHBIX >XMBOTHBIX», «BHYTpeHHEE CTpOCHME HACEKOMBIX», «TkaHu
pactenuity, «KopHeBwie cucrtemb», «CtpoeHue crebns», «CTpoeHHE JIUCTOBOM
MJIACTUHKNY, « TKaHU KUBOTHBIX», «CKeneT uenoBekay, «llunieBapurenbHas cuctemay,
«KpoBeHocHas cucrtemay, «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpllieuHast cuctemay», «BbimenurenbHas cucTeMa», «OHAOKPUHHAs CHUCTEMay,
«Ctpoenne wMbimib», «MUmMmyHuter», «Kumeunononoctueie», «CxeMa NUTaHUSA
pactenuit», «KpoBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX JKMBOTHBIX», «CTPOCHHUE THUIPHI»,
«CTtpoeHue nanapun», « BHyTpeHHee cTpoeHHe 10K IEBOro uepBs», «HepBHas cucrtema
pb10», «HepBHas cucrema nsarymkny, «HepBHas cuctema npecmpikatronmxcs», « Hepsaas
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cuctema nTuIy, «HepBHas cucrema MileKomuTaronmx», «HepBHas cucrema 4enoBekay,
«Pedmexcy.

OO6opynoBaHme: CBETOBOM MHUKPOCKOI, MHUKPOMpPEmapaThl  OJHOKIECTOYHBIX
OpraHU3MOB, MUKPOITIpENapaThl TKaHEH, pAKOBUHBI MOJUTFOCKOB, KOJUICKITUH HACEKOMBIX,
UTJIOKOXKHUX, JKUBBIE DK3EMIUISIPHl KOMHATHBIX PAaCTCHUN, TepOapuu PacTCHHUM pPa3HBIX
OTJICJIOB, BJIAXKHBIC TIpemapaThl >KUBOTHBIX, CKEJIETHl IMO3BOHOYHBIX, KOJUICKITHH
0€CIT03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa, OOOPYIOBaHHWE IS JIEMOHCTPAIUU
MIOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH, pacIleIUICHUs Kpaxmala U OeITKOB Mo
neiicTBueM (EpMEHTOB, OOOpYyIOBaHUE /I JEMOHCTPAIMH OMBITOB IO H3MEPECHUIO
KU3HCHHOU EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX JIBMKCHHM, MOJIEIT TOJIOBHOTO
MO3ra pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas pabota «l3ydyeHne TkaHel pacTeHHI.

Ha6opaTopHa51 pa60Ta ((I/I3y‘-I€HI/I€ TKAHEH >KUBOTHBIX.

.Ha60‘[)aTODHa}I pa60Ta ((I/IBYLIGHI/IG OpraHoB OBCTKOBOI'O paCTCHU).

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

(DOpMI)I Pa3MHOKCHHA OPTaHNU3MOB! Oecmoioe (BKJIIOLIEUI BCFCT&THBHOG) H ITOJIOBOC.
BI/IIII)I 0ecrnooro Pa3MHOKCHHA: IIOYKOBAaHHC, CIIOPYJIALNA, (bpaI‘MGHTaI_[HH,
KJIOHHUPOBAHUC.

ITonmoBoe pazmHoxeHue. [1onoBbie KiIeTKHU, WK rameTsl. Meio3. Ctaguu Meio3sa.
[ToBenenne xpomocoMm B Mmeno3e. KpoccuHroBep. buosiormdeckuid CMbICT M€EWo3a U
MOJIOBOTO mporiecca. Meio3 u ero MeCTo B )KU3HEHHOM LIMKJIC OPTaHU3MOB.

[Ipen3zaponpimeBoe pa3zBuTHe. l'ameToreHe3 y KMBOTHBIX. [lOJOBBIE Kenes3bl.
OOpa3oBaHue W pa3BUTUE MOJOBBIX KieTOK. CriepmatoreHe3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHEe W OMOpPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOZOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTreHorenes.

NHauBuyalbHOE pa3BUTHE OPraHW3MOB (OHTOTEHE3). DMOpPHUOJIOTUS — HayKa O
pPa3BUTUHM OPTaHU3MOB. Mopgocenez — 00Ha u3 21asHLIX NpobIeM IMOPUOTIOSUU.
Konyenyusa mopghocernos u mooenu mopghozeneza. Ctaauu sMOpuoreHe3a >kMBOTHBIX (Ha
npumepe Jarymku). Jpobnenue. Tumbl apobnenus. /lemepmunuposannoe u
HedepmMunuposarnHoe opooaenue. bracmyna, munvr 6aacmyn. OcOOEHHOCTU IPOOJICHUS
MJIEKOIUTAIONINX. 3apOAbIIIEBbIC JIUCTKU (TaCTpysAlus ). 3aKiagKka OpraHOB U TKaHEH U3
3apOJIBIIIEBLIX JIMCTKOB. B3anMHOE BIMSHUE YacTell pa3BUBAIOLIETOCS 3apo/IbIiia
(oMOpuoHasIbHAsT WHAYKIMS). 3aKiajka TlaHa CTPOSHHUS >KMBOTHOTO KakK pe3yJbTaT
UEPApXUYCCKUX B3aMMOJICHCTBUI TeHOB. BiusHue Ha >MOpHUOHANTBHOE pPa3BUTHE
Pa3IMYHBIX (PaKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pa3Butue xuBoTHbIX. [locTamMOpronanbHblil nepuoa. [Ipsmoe u Henpsimoe
pa3zButHe. PazButue ¢ MeraMmopdo30M y OECIIO3BOHOUHBIX U MO3BOHOYHBIX KMBOTHBIX.
buonornyeckoe 3HayeHME NMPAMOrO W HENPSAMOrO Pa3BUTHSA, UX PACHPOCTPAHEHHUE B
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npupoac. Turnsr POCTa )KUBOTHBIX. CDaKTOpLI peryjsigun poCTa JKUBOTHBIX M YCIIOBCKA.
CTaI[I/II/I HOCT3M6pI/IOHaJIBHOI‘O Pa3BUTHUA Y )KUBOTHBIX WM YCJIOBCKA. HepI/IOI[I)I OHTOI'CHC3a
YCJIOBCKA. CTapCHI/Ie n CMCPTh KakK OMOJIOTMYECKHE IMPOLCCCHI.

Pasmuoxenue u pazsutue pacrenuit. ['amerodut u ciopodut. Meito3 B KU3HEHHOM
ukJie pacteHuil. O6pa3oBaHue crop B npoliecce Mero3a. ['ameTorenes y pacTeHui.
On1010TBOPEHNE U PA3BUTHE PACTUTENBHBIX OPIraHU3MOB. J[BOWHOE OILUIOAOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MbI peryisiou OHTOTCHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX.

JlemoHCTpaIn

IToptpetsl: C.I'. HaBamun, X. [lIneman.

Tabmuupr u  cxembl: «BereraTuBHoe pa3MHOXeHHE», «Tumbel Oecrnoiaoro
pasMHOXEHUD», «Pa3sMHOXKEHHE XJIIaMUAOMOHAAbD», «Pa3MHOXEHHE  3BIVIEHBDY,
«PazmHOXeHue ruape», «Meno3», «XpoMocomsl», «l'amerorenes», «CrtpoeHue
SAWLIEKJIETKU U CIIEPMATO3011a», « OCHOBHBIE CTAaINN OHTOTEeHE3a», «[IpsiMoe u Henpsmoe
pasButue», «PazButue mamnckoro xyka», «PazButue capanum», «Pa3zButue marymkmy,
«/IBOMHOE OTUIOJOTBOPEHHUE Y LIBETKOBBIX pacTeHUN», «CTpOeHNE CEMSH OJTHOAOJIBHBIX
Y JBYZOJIBHBIX PACTEHUI», «KW3HEHHBIN UK MOPCKOM KamycThD», «JKU3HEHHBIN UK
MXa», «KHU3HEHHBIN THUKJ TAOPOTHUKAY, <« KU3HEHHBIN UK COCHBDY.

OOGopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpenapaTbl SIMIEKIETOK U
CIIEpPMATO30U1I0B, MOJENb «L{UKII pa3BUTHS JIATYIIKI.

JlaGoparopHas pabotra «M3ydeHue CTpOEHHSI TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax.

[IpakTuyeckass pabora «BbIsBI€HHME TPU3HAKOB  CXOJICTBA  3apOJbIIICH
IMO3BOHOYHBIX >KUBOTHBIX).

JlabopaTopHas pabora «CTpoeHHe OpraHOB PA3MHOKEHUS BBICIIIMX PACTCHHIN.

Tema 11. I'eHeTuKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHM3MOB
Hcropust cTaHOBIIGHUS U Pa3BUTHsI T€HETUKH Kak Hayku. Pabotel ['. Mennens,

I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHH T€HETUKH. PaOOTHI
H.K. Konsnosa, H.1. Basunosa, A.H. beno3zepckoro, I'.JI. Kapnieuenko,

10.A. ®unmumaenko, H.B. Tumodeepa-PecoBckoro.

OCHOBHBIC TEHETHYECKHE IIOHATHS U CHUMBOJLL. ['OMOJIOrHYHBIC XPOMOCOMEI,
AJJICIIBHBIC I'CHBI, AJIbTCPHATHUBHLIC IIPU3HAKH, I[OMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPHU3HAK,
romMo3urora, rercpo3urora, 4YucCrasa JIMHHUA, FI/I6pI/IJIBI, T'CHOTHII, (beHOTI/IH. OcHoOBHBIE
MCTOAbI ITCHCTHUKM . FI/I6pI/II[OJIOFI/I‘leCKPlﬁ, HHTOHOFHHCCKHﬁ, MOHCKyanHOFGHCTH‘-ICCKHfI.

JleMoHCTpau

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H.K. Konsiio, H.1A. BaBuiios,
A.H. benoszepckuii, I'.J]. Kapneuenko, F0.A. @ununuenko, H.B. Tumodeer-PecoBckuii.
Tabmuibt 1 cxeMbl: «MeTobl TeHEeTUKIY, «CXeMBbI CKPEIITUBAHUS.
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.Ha60DaTODHa}I pa60Ta ((I[pOBO(bI/IJIa KaK 0OBEKT IeHETHYECKUX HCCHGHOB&HHﬁ)).

Tema 12. 3aKoHOMEpPHOCTH HACIEACTBEHHOCTH

MounoruOpunnoe ckpemupanue. [lepBblil 3aKkoH MeHens — 3aK0H eIMHO00pa3us
ruOpuioB nepBoro nokojeHus. IlpaBuno nomunupoBanus. Bropoit 3akon Mennens —
3aKOH pacUICIUVIeHWs] MpU3HAKOB. LluTosNOrMuyeckue OCHOBBI MOHOTMOPHIHOIO
CKpemnBaHus. [ uroresa 4ucToThl ramer.

AHammsupyroniee ckpemuBaHue. [IpoMexyTOuHBIM XapakTep HAaCIECIOBaHMS.
Pacmiennienne npu3HaKkoB NPY HETIOJIHOM JOMUHUPOBAHUH.

]_II/II‘I/I6pI/II[HO€ CKpCIINBAHUC. TpeTI/Iﬁ 3aKOH MGHIIEEJI}I — 3aKOH HC3aBHCHUMOI'O
HaCJICAOBaHU:A IIPU3HAKOB. ]_[I/ITOJIOFI/I‘-IGCKI/IG OCHOBBI IIPIFI/I6pI/I,I[HOFO CKpCIINBAHU].

CuermienHoe HacienoBanue mnpusHakoB. PabGotet T. Moprana. CrerieHHoe
HACJIEJOBaHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIy IF€eHaMH. XPOMOCOMHAasi TEOpHs
HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAHU3M ONPEACIECHUS MoJa. AyTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli W TreTeporaMeTHeli mois. ['eHeTmyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpru3HakoB, CHEMJIEHHBIX C MOJIOM.

['enoTun kak uemoctHas cucrema. [imeioTponust — MHOKECTBEHHOE JICHCTBUE I'€HA.
MHoKeCTBEHHBIN anIean3M. B3anMoiericTBre HeaJuIeIbHBIX TSHOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTyeCcKUi KOHTPOJIb Pa3BUTHUSI PACTEHUM, KMBOTHBIX U YEJIOBEKA, & TaKKe
(U3HOTOTUYECKUX TPOIECCOB, MOBEICHUS W KOTHUTHBHBIX (yHKIMHA. ['eHeTnueckue
MEXaHU3Mbl CHUMOHMOTEHEe3a, MEXaHWU3Mbl B3aUMOJICUCTBUS «XO3IMH — Tapa3uT» U
«XO35IMH — MHKpoOMoM». ['eHeTHyeckue acmekThl KOHTPOJS M HM3MEHEHUs
HACJIEICTBEHHOM MH(POPMAIIUU B TOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JleMoHCTpaIn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubr 1 cxembl: «llepBblii W BTOpoil 3akoHbl Menaens», «TpeTuil 3akoH
Menpens», «AHanusupyoliee CckpemBaHue», «HemonHoe nomMuHUpOBaHHEY,
«CrierneHHOe HaclleJOBaHUE MTPU3HAKOB Y Mpo3odib», «['eHeTnka momay, «Kapuorum
yenoBekay, «Kapmorunm gapozoduney, «Kapuotunm nrumbl»y, «MHOXKECTBEHHBIN
aJyIeau3mMy, «B3auMoaencTBue TeHOBY.

OOGopynoBanue: MOJEIb Jig AEMOHCTpaIlMd 3aKOHOB €IMHOO0Opa3usi THOPHIOB
MEPBOTO TMOKOJICHUSI M PaCIICIUICHUs MPU3HAKOB, MOJIENb IS JEMOHCTpAIlMd 3aKOHa
HE3aBHUCHUMOTO HAacCJe0BaHUs IPU3HAKOB, MOJCIb JJs JEMOHCTpPAIMU CIEIUICHHOTO
HacJIeJJOBaHUsI IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3zoduiay.

[IpakTuueckas padora «l3ydeHne pe3yapTaTOB MOHOTHOPHUIHOTO CKPEIUBAHUS Y
TPO30(HITBD.
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[IpakTndeckas pabora «M3ydeHue pe3ylbTaToOB AUTHOPUIAHOTO CKPEIIUBAHUS Y
JPO30(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna W cpeabl nOpu  GopmMupoBaHUM  (EHOTHIIA.
N3meHunBOCTh mNpu3HAKOB. KayecTBEHHbIE M KOJMYECTBEHHbIE NpU3HAKU. Bumbl
M3MEHUYMBOCTU: HEHACIIEJACTBEHHAS U HACJIEICTBEHHASI.

MoaudukannonHas  W3MEHYMBOCTh.  Pomb  cpeapl B (hOpMUPOBAHHUH
MOAU(PUKAIMOHHON H3MeHYuBOCTH. Hopma peakunu npusHaka. BapuannoHHslil psg u
BapuanmoHHas kpusas (B. Moranncen). CBoiicTBa MOIUPUKALIMOHHON H3MEHYMBOCTH.

I'enoTMnIMyeckass ”3BMEHYUBOCTH. CBOKMCTBA FTEHOTUITMYECKON N3MEHUMBOCTH. BUIbI
TeHOTUITHYECKONW U3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS .

KomOunaTtuBHasi HW3MEHYMBOCTh. Mei03 UM TMOJOBOM MpoOlleCC — OCHOBA
KOMOMHATUBHONW W3MEHUYMBOCTU. Poiib KOMOMHATHMBHOW HM3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOr0 pa3HOoO0pa3us B Mpejeiax OJHOTO BUA.

MyTannoHHass ”3MEHYMBOCTh. BUIbl MyTannii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CnoHTaHHBIE U MHAYLUMPOBAHHBIE MyTallMU. Sl I€pHbIE U IUTOIUIA3MAaTHYECKNE MyTalUH.
ComMarnueckne u MojaoBele MyTalud. [[pyurHpl BOSHUKHOBEHUS MyTallui. MyTareHsl u
UX BIMSHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTM MYTAIMOHHOIO IIpolecca. 3aKOH
TOMOJIOTUYECKUX PSAZIOB B HacneAcTBeHHOoM n3menunBocty (H.W. BaBuios). Buesnepnas
WU3MEHYUBOCTh U HACIIEICTBEHHOCTb.

Onueenemuxa u INuUceHOMUKA, POJIb JNUCEHEMUUECKUX gbakmopoe 8 HACIe008aAHUU
u usmerndueocmu gbeHomunuqecmtx NPU3HAKOB )Y OP2AHUIMOE.

JleMoHCTpaIu

[Toptpetsr: I'. ne ®pu3s, B. Moranncen, H.J. BaBunos.

Tabnuie u cxeMbl: «Buibl u”3BMEHUUBOCTHY, «MoauduKalnoHHass K3BMEHUUBOCTHY,
«KoMOuHaThBHAs HW3MEHYUBOCTHY, «Meito3», «OmnonoTBopenue», «l eHeTuueckue
3a00J1eBaHMS YEIOBEKA», «BUIIBI MyTaIUi.

OO6opynoBaHue: JKUBbIE U TepOAPHBIC IK3EMIUTIPH KOMHATHBIX PACTCHUM, PUCYHKU
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BUJIAMU U3MEHYHBOCTH.

JlabopaTtopHas pabota «JVccrnenoBanue 3aKOHOMEPHOCTEW MOAU(PUKAIMOHHOM
M3MEHUYUBOCTHU. [IocTpoeHre BapuallMOHHOTO psAia U BApUALMOHHOU KPUBOM».

[TpakTuyeckas pabora «MyTtaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIIpETIapaTax ).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uyenoBeka. MexayHapoaHass TporpaMMa HCCIEIOBAaHUS TE€HOMA
yeoBeka. MeToapl M3Y4YeHHS TeHETHUKH YeJIOBEKAa: TeHeaJoTWYECKUid, OJIM3HEIOBBIN,
LHUTOTCHETUYECKNW, TOMYJIAIMOHHO-CTATUCTUUYECKUN, MOJEKYJIAPHO-TEHETUUECKUM.
CoBpemeHHOE ONPEAEIEHUE FeHOTHIIA: MMOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIMPOBaHWE, B TOM uucie ¢ nomoulpro [II[P-ananu3a. HacmencrtBeHHbie
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3a00sieBaHUsl 4YelioBeKa. ['€HHbIE M XPOMOCOMHBbIE OoJie3HH uesnoBeKka. bonesnu ¢
HACJIEICTBEHHOW MPEIpacloOKEHHOCTBIO. 3HAYEHWE MEIWLIHMHCKOM TE€HETHKH B
IPEAOTBPAICHUN 151 JICYEHHUH TE€HETUYECKUX 3a00JIeBaHUN YeIJIOBEKa.
MenuKOTEHETUYECKOE ~ KOHCYJIbTUPOBAHUE. CTBONIOBBIE ~ KIIETKH. [lonsaTne
«TE€HETUYECKOT0 Ipy3a». ITUYECKHUE aCIIEKThI UCCIEA0BAaHUMN B 00JACTH PEAAKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (QakToOpbl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJOBEKA K
bU3MYeCKOMYy M XHMHYECKOMY 3arps3HEHUI0 OKpYXKarommiew cpeapl. | eHeTnyeckas
[IPEIPACIIOIOKEHHOCTD YEJIOBEKA K NTaTOJIOTUSIM.

JlemMoHCTpaIN

Ta6HI/II_[BI H CXCMBI: «Kapuowm YCJIOBCKaA», «MCTOI[I)I HN3y4CHUS T CHCTUKU
YCJIOBCKaA», «I'eHeTnueckue 3a00JICBaHUS YCTIOBEKAY.

[IpakTudeckas pabora «CocTaBiaeHUEe U aHATIU3 POIOCIOBHOMNY.
Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTHKanus ¥ CEJIEKIUS. 3apOKICHUE CEIEKIMU U JoMecTUKanuu. Yuenue H. M.
Basunoa o LleHTpax nNpouCXOKIeHUsI 1 MHOrooOpa3us KyJbTYpPHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHHUM M IMOPOJ XUBOTHBIX. COpPT, IMOPOJA, IITAMM.
3aKOH rOMOJIOTUYECKUX PSAOB B HAcleACTBeHHOW m3meHunBoctn H.M. BaBuiosa, ero
3HAYEHUE JIJIS1 CEJIEKIIMOHHON padOoTBhI.

Meroapl  cenekiuoHHOW paboTel. McKyccTBeHHBIM OTOOp: MAacCOBBIH |
WHJVMBUAYAJbHBIA. DTaIlbl KOMOMHAIMOHHOM ceneKiuu. McnpiTanue mpon3BoIuTeNeh Mo
noTOMCTBY. OTOOp MO F€HOTUITY C TOMOLIBIO OLIEHKU (PEHOTUIIA TOTOMCTBA U OTOOp 1O
TEHOTHITY ¢ moMolbio aHaim3a JIHK.

HcKycCTBEHHBIM MyTareHe3 Kak MeTOJ CEJICKIIMOHHOW paboThl. PamuanvioHHBIA |
XUMHUYECKUN MyTareHe3 Kak ICTOYHUK MyTalluil y KyJbTYPHBIX (JOpM OpraHU3MOB.

Hcnonb3oBaHME T€HOMHOTO PEIaKTUPOBAHUS U MeTOoA0B pexkomOnHaHTHBIX JIHK mms
IIOJIyYEHHsI UICXOTHOI'O MaTepuaiia sl CeJICKIUU.

[Tonyyenue monuruionoB. BHyTpuBHIoBas rulOpuan3anus. bau3kopoacTBEHHOE
CKpeluBaHue, Wi WHOpuAMHT. HepoacTBeHHOE CKpelMBaHWe, WM ayTOPHIMHT.
['eTepo3uc u ero npuunHbl. Vcnonbs3oBaHnue rerepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. Ilpeogonenue Oecruiogus MEXBUIOBBIX THOpUIOB. JlocTrkeHuUs
CEJIEKIUU PACTEHUI U JKUBOTHBIX. «3€1E€HASA PeGONIOYULY.

CoxpaHeHUE U U3YYEHHE TE€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUH U MX
JTUKAX POAWYEH JJIsi CO3JIaHWs HOBBIX COPTOB M THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KYJIbTYp. M3yuenue, coxpanenue u yYnNpaeieHue 2eHeMudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JICUBOMHBLIX 8  YeNaX  VIYYUleHUs.
cyuecmeyrowux U Co30aHusi HOBbIX NOpPOO, AUHUL U KPOCCO8, 6 MOM 4Yucie C
NpUMEHEHUEeM COBDEMEHHBIX MemOO08 HAYYHLIX UCCAeO08AHUL, Nepedosulx udeu u
NepCneKMmMuUuBHbIX MEexXHOI02ULL.

JleMoHCTpauu
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[Toptpetsl: H.W. BaBunos, N.B. Muuypun, I'./l. Kapneuenko, I1.I1. JIykbsiHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabmuupr 1 cxeMbl: «LleHTppl MPOUCXOXKAECHUS W MHOrOOOpasusi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTUYECKHX pPSJIOB B HACJIEACTBEHHOW HW3MEHUYMBOCTH,
«Metoppl cenekuun», «OtnanénHas rudpuauzanus», «MyTrareHes».

JlaGoparopHas pabotra «M3yueHwe COpPTOB KyJIbTYPHBIX PACTCHUH U MOPOJA
JIOMAITHUX KUBOTHBIX).

JlaGopartopHas padota «l3yueHrne METOI0B CENEKIINU PACTEHUI.

[Ipaktruyeckas padora «IIpuBHBKa pacTeHHID.

Oxckypeust «OCHOBHBIE METOJbI U TIOCTUXKEHUS CEJICKIIUA PACTEHUN U SKMBOTHBIX
(Ha CeNEeKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATEIHbHBIM y4acTOK, B
TEIUTUYHOE X035HUCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA HMIIH HAYYHOTO IICHTPA)».
Tema 16. BuUoTeXHOJI0THSI U1 CHHTEeTHYECKAs1 OMOJIOT U

OOBEKTHI, UCTIOB3YEMbIE B OMOTEXHOJOTUH, — KJIETOYHBIE U TKAHEBBIE KYJIBTYPHI,
MUKPOOPTraHU3MBbI, UX XapaKTepUCTUKa. TpagullioHHast OMOTEXHOJIOTUS: XJI€O0eUeHHE,
MOJIY4YEHHUE KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJAENHE. MHUKPOOUOIOTUUECKUN CUHTE3.
OOBeKThl MUKpOOHONIOrnYeckux TexHosiorui. IIpous3BoACcTBO Oenka, aMUHOKHUCIOT U
BUTAMHUHOB.

Co3pganue TEXHONOTMHA W HMHCTPYMEHTOB LIEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHHsSI T€HOMOB C LEIBIO MOJYYEHUS OPraHU3MOB W WX KOMIIOHEHTOB,
COJIepIKalIiX HE BCTpEYarouecs B MpUpPoie OMOCUHTETHUECKUE MTYTH.

Knerounasa wnxenepus. MeToapl KyJIbTypbl KIETOK W TKaHEW pAacCTEeHUUA U
*KuBOTHBIX. Kpnobanku. ComaTudeckasi THOpUIU3aIMs U COMAaTUIECKUNA AIMOPHUOTEHES.
Hcnonp30BaHne TamyiOMAOB B CENEKUMU PACTEHUU. [lonyuenue MOHOKIOHANbHBIX
anmumern. HMcnonv3oeanue MOHOKIOHAILHLIX U NOJUKIOHATILHLIX AHMUmMesn 8 MeOuyuHe.
HcKyCcCTBEHHOE OIUIOOTBOpPEHHE. PEKOHCTpyKIHMsA SAWIEKIETOK W KIOHUPOBAaHUE
KUBOTHBIX. MeTOA TpaHCIUIAHTAUUU sAJep KIETOK. TexHonocuu 0300poseieHus,
KYIbMUBUPOBAHUSL U MUKDPOKAOHAILHO20 — PA3SMHOJNCEHUS.  CeNbCKOXO3AUCNBEHHbIX
KYbmyp.

XpOMOCOMHass Y TE€HHas WHXEHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOunantubix JIHK. Coszdanue mpanceennvix opeanuzmos.
JloCTuXeHUs U MEePCIEeKTUBbl XPOMOCOMHON U T€HHOM MHXKEHEPUU. DKOJOTUYECKUE U
TUYECKUE TPOOIEeMbl TEHHOW UHKEHEPUHU.

MenunuHckue OuorexHonoruu. IloctreHomHas uudposas menuuuna.  [II[P-
JTUArHOCTHKa. MeTaOOoJIOMHBIM aHaIN3, TEHOIICHTPUUCCKUI aHaIu3 IpoTeoMa YeIoBeKa
JUTSL OTICHKH COCTOSIHHSI €T0 370pOBbs. VICTOIB30BaHME CTBOJIOBBIX KJIETOK. TapreTHas
Tepanusi paka. 3D-OuommxkeHepus s pa3paboTKu  (yHIAMEHTAIBHBIX OCHOB
MEJUIIMHCKUX TEXHOJOTHH, CO3/IaHUsI KOMIUIEKCHBIX TKaHEH COYETAaHWEM TEXHOJOTHI
TpEXMEpHOro  OuompuHTMHTa W ckapdonguHra A pemeHus  3ajaad
NEPCOHATTM3UPOBAHHON MEIUIIMHBI.
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Co3nanre BEKTOPHBIX BaKIMH C II€JIbI0 00ecrieuyeHus: KOMOMHUPOBAHHOM 3alUTHI
oT BO30OyAUTENEH OPBU, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
¢ynkumonupoBanus PHK-comep:kamumx BHPYCOB, BBI3BIBAIOIIMX 0CO0O0 OIMACHBIC
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHCTpaIK

Ta6J'II/IHI)I u cxembl: «HMcnoomabp3oBaHue MHUKPOOPTaHU3MOB B IIPOMBIIIJICHHOM
IIPONU3BOACTBCH, «Knerounas HHIXCHCPU), «['ennas HHXXCHCPHUI .

JlabopaTopHas pabota «/3ydeHne 00bEKTOB OMOTEXHOIOTUM.

[IpakTryeckas padora «IlomydeHrne MOJOYHOKHCIIBIX TPOTYKTOBY.

OKkckypcus  «buorexHonmornss —  BaKHeWIIas ~ OPOU3BOAMTENbHAS  CUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:kneHue u pasBuTHE IBOJTIONUOHHBIX MPEACTABICHNHA B 0M0JI0THHI

OpomonnonHas teopusa Y. lapsuHa. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHU3MA.
JKu3nb n Hay4yHas nestenbHOCTh Y. [{apBuHAa.

JIBkyiue cuiibl 3BoJonuU BUaoB no Y. JlapBuHy (BbICOKass MHTEHCUBHOCTD
Pa3MHOKEHHUS OPraHU3MOB, HACIEACTBEHHAsI N3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cunteTndeckoil teopun 3Bomoruu (CT3I). HelTpanbHas Teopus
sBomony. CoBpeMeHHas SBOIOIMOHHAS OMOJIOTHS. 3HAUYCHNE YBOIOIIMOHHON TEOPHH
B (hOpMUPOBAHHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCTpaIUK

[Toptpetsi: Apucrorens, K. Jlunueit, XK.b. Jlamapk, 3.0K. Cent-Unep, K. Kiosse,
Y. JdapsuHn, C.C. YerBepukos, N.N. [lImansraysen, [Ix. Xonneiin, /.K. benses.

Tabmuubr u cxembl: «Cucrema xuBoi npupoasl (no K. Jlunuero)y», «JlectHuia
®KUBBIX cymiecTB (o Jlamapky)», «MexaHusm (HOpPMHUPOBAHUS MPUCTIOCOOJICHUN Y
pacTteHnii ¥ kuBOTHbIX (Mo Jlamapky)», «Kapra-cxema Mmapuipyra nyrtemectBus Y.
HapBuna», «Haxonku Y. JlapsuHay, «DopmMbl O0pHOBI 3a cyliecTBOBaHUEY, «Ilopossl
royyoei», «MHorooOpasue KyJIbTypHbIX ¢GopM KanmycTel», «llopoabl gomariHux
KUBOTHBIX», «Cxema oOpa3oBanusi HOBbIX BuAOB (1o Y. apBuny)», «Cxema
COOTHOIIECHMS JBMXKYIIMX CHUJ 3BOTIOIUNW», «OCHOBHBIE MOJIOKEHUS CUHTETHYECKOU
TEOPHUU IBOIIOLHAN.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThl

[Tomynsatust Kak deMeHTapHast eIMHUIA 3BOTIOIHHA. COBPEMEHHBIE METOTbI OIICHKH
TEHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYphl monmyisinuid. M3meHeHue TreHodoHIa
HNONYJISIUU KaK D3JEMEHTApHOE OHBOJIOIHMOHHOE SIBICHHE. 3aKOH TE€HETHYEeCKOTO
paBHoBecust [x. Xapau, B. BaiinOepra.
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DOnemeHTapHbIe (HAKTOPHI (IBIKYIINE CHIIBI) SBOIONMHA. MyTallMOHHBIN TpoIiecC.
KomOnHaTiBHAasE W3MEHUMBOCTH. Jlpeild) TeHoB — ciydaliHble HEHAIPaBICHHBIC
W3MEHEHHUS YacTOT auieled B monymsanusx. Oddext ocHoBarens. Ipgexm
oymuliouno2o 2opaviuika. CHUdMCEHUEe 2eHemu4ecKko20 pasHoobpaszus: NpuyuHsl U
cnreocmsus. Ilposenenue sgpgpexma Opetigha 2enos 6 OONLUIUX U MATLIX HONYIAYUSIX.
Murparun.  M3omsimust  momysinuic:  reorpaduyeckas  (MMPOCTPaHCTBEHHAs),
ounosiornyeckast (pernpoayKTUBHas).

EctectBennbIit 0TO0p — HanpaBsAIONIHi (akTop 3BOTIOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa: NBIXKYLIUHM, CTAOWIM3UPYIOUIUHI, pa3pblBaonid (Au3pynTuBHBIM). [lonoBoit
0T0Op. BO3HMKHOBEHHUE U 3BOMIOLMS COLUAIIBHOTO TIOBEICHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHU3MOB KaK pe3yJbTar MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE NpuCnocoOseHuil y opranu3smMoB. ApomMop¢o3bl M HAMOAJANTALUU.
[Tpumepsl npucnocoONeHUi y OpraHu3MoB: Mopdosoruyeckue, (PU3HOIOTHUYECKHUE,
OroxuMuyeckue, nopegeHueckue. OTHOCUTENbHOCTh IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum U cTpykTypa. BupooOpa3oBaHue Kak pe3yibTar
MUKpo3BoItonuu. M3omsmus — kimodeBoi (haktop BuooOpasoBanud. Ilytu u cocoOsl
BUJI000pa30BaHUsA: aJUIONIAaTPUYECKOE (reorpaduueckoe), CUMIIATPUUECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (TOJMILIONIN3aLNs, THOpuan3anus). JIuTenbHoCTh
HBOJIIOLIMOHHBIX IIPOLIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp »sBOMIONMOHHON OHONIOTUM B pa3pabOTKE HAYYHBIX METOJOB COXPaHCHUS
OouropazHooOpasusi. MUKpPOIBOIONMS U KODBOJIOIMS MTAPa3UTOB U UX XO3SIEB.

Mexanu3mbl GOPMUPOBAHUS YCTOMUYUBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpaIUK

[Toptpetsi: C.C. UeTBepukos, J. Maiip.

Tabnuupl u cxeMbl: «MyTallMOHHAs U3MEHUYMBOCTBY, «llomynsiuonHas cTpykTypa
Buma», «Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBuxkymue CHIIbI
IBOJIIOIUUY,  «JKOJOTWYECKass  W3OJSAIUS  TOMYJSUA  ceBaHCKOoW  (openmy,
«l"eorpaduueckast M30JAIMS JIMCTBEHHUIIBI CUOUPCKONW M JIMCTBEHHUIIBI JAyPCKOI»,
«ITonynsIIMOHHBIE BOJIHBI YMCIEHHOCTH XHWIIHUKOB U XepTB», «Cxema JeWCTBUS
€CTECTBEHHOTO 0TOOpa», «PopMbl OOpHOBI 3a cyliecTBoBaHUE», «HHIyCTpUaIbHBIM
MenaHu3M», «JKuBble nckomaeMmbie», «IIOKpOBUTENBCTBEHHAs OKpPACKAa YKUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKMBOTHBIX», «DU3HOJOTMYECKUE  aJanTaiuu,
«IIprcrnocoOMeHHOCTh OpPraHU3MOB M €€ OTHOCUTEIHHOCTHY», «Kpurepum Bumay,
«BugsinBoiinukny, «CTpykTypa Buma B mpupojae», «CrmocoObl BHUI000pa3oBaHUMY,
«I'eorpadguueckoe Bug00Opa3oBaHUE TPEX BHUJAOB JAHABIIIEH», «IKOJIOTHYECKOE
BUJI000pa3oBaHue BUAOB CUHUI, «l[lomummouasl pacrenuit», «KamycTHO-penedHbli
THOPUITY.

ObopynoBanue: repbapuy pacTeHHM, KOJUICKIIMA HACEKOMBIX, dydena ITHIl U
3Bepel ¢ MpUMEpaMH Pa3IUYHBIX MPHUCIOCOOTICHMN, Yydyena NTHUIl U 3BEpel pa3HbIX
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BUJIOB, repOapuy pacTeHUN ONM3KUX BUA0OB, 00pa30BaBLINXCS Pa3IMUYHBIMU CIIOCOOAMU.
JlaGoparopHas paboTa «BbIsiBIeHHE H3MEHUYNBOCTH Y 0COOEH OTHOTO BUAAY.

JlaGopatopHas paborta «lIpucnocobieHusi OpraHU3MOB U HUX OTHOCHUTEIbHAS
11eJ1eCO00Pa3HOCThY.

Ha6ODaTODHaH pa60Ta «CDaBHGHI/IG BHUAOB IIO0 MODd)OJIOFI/I‘IGCKOMV KPUTCPHUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

Metoapl u3ydeHus: MakpodBoJronuu. [lameoHTonornyeckue MeTOIbl U3YUYEHUS
sBommoruu. [lepexonnbie Gopmbl U (PUITOTEHETUYECKUE PSAIbI OPTAHU3MOB.

buoreorpaduueckue meroanl uzydenus sBosouud. CpaBHeHue (iaopbl U (ayHbI
MaTEepUKOB M OCTpOBOB. buoreorpaduueckue oOnactu 3emin. Bumsl-sHIeMuku u
PETUKTHI.

OMOpHOJIOTHUECKME U CPAaBHUTEIBHO-MOP(OJOTUYECKHE METOAbl H3yUYEHHUS
IBONIIOLMU. ['€HeTHMYeCKME MEXaHU3Mbl DBOJIOLMHA OHTOI€HE3a W IOSIBICHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTHYHBIE M aHAJIIOTHYHBIE OpraHbl. PynuMeHTapHbIE
Oprasbl ¥ aTaBU3Mbl. MOJIEKYISIPHO-TEHETUUECKHE, OMOXUMUYECKIE U MATEMAaTUYECKHE
METO/Ibl U3yUYEHUS 3BOJOLMH. ['oMosiornuHble reHbl. COBpEMEHHBIE METO bl HOCTPOESHUS
(UIOreHEeTUYECKUX IEPEBBEB.

XpOMOCOMHBIe MyTalli1 1 3BOJIOIHA TCHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBwia) HSBOMIOUUU. [Ipunyun cmenvl @YHKYUL.
HeoOpatumocTs »dBomtonmu. ApmantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
HBOJTIOIUH.

JleMoHCTpaIn

IToptpetsi: K.M. bap, A.O. KoBanesckuii, ®. Mrosiep, O. ['ekkenb.
Tabnuibl 1 cxembl: «DUTOTEHETUYECKHM PSIT JIOMIAAN, KAPXCONTEPUKCH,

«3Bepo3yOrie siepr», «Cterouedansy, «Punno@utey, «CeMeHHbIC MAOPOTHUKI,
«buoreorpaduueckue 30Hb1 3eMiny, «/peiid KOHTUHEHTOBY, «PenukTh», «HauansHble
CTaAuM IMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX JKHUBOTHBIX», «['OMOJIOTUYHBIE H
aHAJIOTUYHBIE OpraHbly, «PymIuMeHTB», «ATaBU3MBI), «XPOMOCOMHBIE HaOOPHI
YeloBeKa U IMUMMaH3e», «lJIaBHbIE  HampaBieHHUS  dBOMIONUNY», «OOmue
3aKOHOMEPHOCTH 3BOIIOLIHI.

OOGopynoBanue: KOJUICKIIMW, TrepOapuu, MYJSKH HMCKOMAeMBIX  OCTaTKOB
OpTraHU3MOB, MYJISDKH TOMOJIOTUYHBIX, QHAJIOTHYHBIX, PYJAUMEHTAPHBIX OpPraHOB U
aTaBU3MOB, KOJIJICKIIUUA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Haydnple rumoTe3bl MPOUCX0KICHUS KU3HU Ha 3emiie. AOMOTEeHE3 U MaHCTIEPMUSI.
JloHaydHble TpPEACTABICHUS O 3apOXKICHUM KU3HU (KpeannoHusm). [umoresa
MOCTOSTHHOTO CaMO3apOXKIACHUS XWU3HU U €€ orpoBepkeHue omnbitamu O. Pemm, JI.
Cnannanrmanwu, JI. [Tactepa. [Iporcxoxaenne >Kxu3HA U aCTPOOHOIIOTHS.
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OcHoOBHBIE 3Tamnbl HEOpraHuyeckou sBoitouuu. [lmanerapHas (reojoruyeckas)
HBOIIOIMUS. XUMHUECKasi SBONIONHUSA. AOUOTEHHBIA CUHTE3 OPraHWYECKUX BEIIECTB U3
Heopranuwdeckux. Omeir C. Mmmiepa u I'. lOpu. OOpazoBanue moammMepoB  u3
MoHoMepoB. KoanepBatHas runore3a A.M. OnapuHa, runore3a nepBUYHOTO OYyJbOHA
JIx. Xonaeitna, reneruueckas runore3a ['. Ménnepa. Pubosumsl (T. Uek) u runoresa
«vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH 1 BOSHUKHOBEHHE MPOTOKIICTKH.

HCTOpI/ISI 3emMiau u METOAbI €& HU3YUCHU:. Hckonaemeie OpPraHU4CCKUC OCTATKMH.
FGOXpOHOHOFI/Iﬂ U ¢€ METO/bI. OtHocuTenbHass W a0OCOJIFOTHAS TCOXPOHOJIOTHUA.
FCOXpOHOJIOFI/I‘IGCKaSI IIKaJa: 90HbI, 9PbI, IICPUOALI, SIIOXH.

HavanbHble sTambel opraHuyeckoid sBositonuu. [losiBIeHHME M 3BOJIIOIUS MEPBBIX
KJIETOK. DBOJIIOIMS MeTaboiu3Ma. Bo3HukHOBeHHE TEepBBIX dKocucTeM. COBpEeMEHHbIE
MUKpOOHBIE OMOIIEHKM KaK aHaJOr MepBbIX Ha 3emiie coobmiecTB. CTpOMATOUTHI.
[IpokaprOThI U 3YKapHOTBHI.

[Ipoucxoxaenne -HykapuoT (CUMOHMOTeHe3). IBOJIOIHUOHHOE MMPOUCXOXKICHHE
BUpYyCOB. [IporcxoxaeHrne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl SBOJIOLNHU BhICIIUX pacTeHUu. OCHOBHbBIE apoOMOP(O3bI
pactenuii. Beixoa pactenuit Ha cyuy. llosiBieHre CIOPOBBIX paCTEHUM U 3aBOCBAHUE
nmu cymn. CemenHble pacteHus. [I[poncxoxneHne NBETKOBBIX PAaCTEHUM.

OcCHOBHbBIE 3Tambl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHbIE apoMOpdo3bl
AKUBOTHBIX. Benzckas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHUE COBPEMEHHBIX TUIIOB.
[lepBble  XOpmoBble KUBOTHbIE. JKHM3HB B BOAE. OBOJIOLUSA IO3BOHOYHBIX.
[Tpoucxoxnenue ampubuil u pentunuil. [IpoucxokieHre MIEKONMUTAIONIMX U NTHUL.
[Tpunuun kiroyeBoro apomopdosa. OcBoeHHEe OECHO3BOHOYHBIMU M TO3BOHOUYHBIMU
YKWBOTHBIMH CYIIU.

PazBuTHne xun3HM Ha 3emule IO ApaM U MEPUOJAM: apXEH, MPOTEPO30M, NMAJIE030M,
Me3030H, kaiHo30M. OOIIas XapakTepUCTHKAa KJIMMaTa U T€OJOTHMYECKUX IMPOIECCOB.
[TosiBneHue u paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIEOOpa30BaHUE: €ro YCIOBHS U
BJIMSIHUE HA Ta30BbIi cOCcTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHMS — DJKOJOTMYECKHE KpU3HCHl mpouwioro. IlpuumHbel u
CIEACTBUSI MAacCOBBIX BbIMUpAaHUN. (COBPEMEHHBIM SKOJOTMYECKUM KPHU3HUC, €ro
ocobennoctH. [Ipobrema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHass cucTeMa oOpraHudeckoro wmwupa. I[lpuHIUnel Kiaccudukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIbI OPraHU3MOB.

JleMoHCTpaIu

IToptpetsl: @. Penn, JI. Cnnasumannianu, JI. [Tacrep, .M. Meunukos, A.1. OnapuH,
Jx. Xongein, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuier u cxembl: «Cxema omnbiTa @. Penny, «Cxema ombita JI. Ilactepa mo
M3YUYEHUIO caMo3apokaeHus xku3Hu», «Cxema omnbita C. Mumiepa, I'. FOpu», «Otamns
HEOPTraHUYeCKOM H3Bosonun», «l'eoxpoHonoruueckas Ikaina», «HauanpHble 3Tambl
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OpraHMyeckoil sBostonuny, «Cxema 00pa30BaHMs JYKApHUOT IMYTEM CHUMOHOTEHE3a»,
«Cucrema xuBoil mnpupoas», «CTpoeHue BuUpyca», «ApoMopdo3bl pacTEHUI»,
«Punnopute», «OAHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCINY,
«Mxn», «ITanopoTHHKN», «I 0JI0CEMEHHBIE pacTeHUs», «OpraHbl IBETKOBBIX PACTEHUID,
«CxeMa pa3BUTHUSA KUBOTHOTO MHpa», «ApoMOpQo3bl KUBOTHBIX», «lIpocTeifmuey,
«KumeunononoctHeiey, «Ilnockue uepBm», «HIeHUCTOHOTHEY,

«Pw10BI», «3eMHOBOIHBIEY, «IIpecmbikaromuecsy, «IITunpy, «Maekonuraromue,

«Pa3BuTne XU3HM B apXeucKou spe», «Pa3BuThe KU3HU B IPOTEPO3OUCKON 3pe»,
«Pa3BuTre XU3HM B NANCO30MCKOM 3pe», «Pa3BUTHE XKM3HM B ME3030MCKOU 3pEy,
«Pa3BuTHE XHM3HM B KAaWHO30MCKOW 3pe», «CoBpeMEHHas CUCTEMA OPraHUYECKOTO
MHPa».

OO6opynoBanue: repdbapuu pacCTEHUN Pa3IMUYHBIX OTJEIOB, KOJIJIEKIIMH HACEKOMBIX,
BJIQXHBIC TIpENapaThl J>KMUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUICKITUH WTIJIOKOXKHX,
CKEJIEThI TT0O3BOHOYHBIX )KUBOTHBIX, UydeJia MTHI] U 3BEPEH, KOJJICKIIMH OKaMEHEJIOCTeH,
TIOJIC3HBIX UCKOMIAEMBIX, MYJISDKA OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Buptyanbnas nadopaTtopHas padota «MonenupoBanue onbiToB Mumiepa—tOpu o
U3YYEHUIO0 aOMOTEHHOTO CHHTE3a OPTraHNYEeCKUX COSAMHEHUH B IEPBUUHOM aTMochepe».

JlabopaTtopHas pabora «V3ydyeHne M OMHCaHUE HCKOMAEMBIX OCTaTKOB JIPEBHUX
OPTaHU3MOB.

[IpakTtuueckas pabora «M3ydeHue OCOOECHHOCTEW CTPOCHHS PACTCHUN pPa3HBIX
OTHEIOBY.

[Ipaktuyeckass pabota «V3ydyeHne OCOOEHHOCTEH CTPOEHHS MO3BOHOYHBIX
KUBOTHBIX.

Tema 5. IIpoucxo:kaeHue yejl0BeKa — aHTPoONoOreHe3 Pazess
Y 33J1a4¥ aHTPOIOJIOTUU. METOIbl AHTPOMOJIOTHH.

CraHoBjI€HUE TMPEJCTABICHUN O TMPOUCXOXKICHUM 4YeJIOBeKa. Penuruosneie
BO33peHUs. COBpEMEHHbBIE HAYUHBIE TEOPHH.

CxoncTBo uenoBeka € KUBOTHBIMH. (CHCTEMAaTHUECKOE IMOJOKEHUE YeOBEKa.
CBUIETENHCTBA CXOJICTBA YEIIOBEKA C KUBOTHBIMH: CPAaBHUTEIHLHO-MOP()OIOTHIECKHE,
AMOpHOJIOTHYECKHE, (PU3HOTIOTO-OnOXUMHUYEecKHe, nmopeaeHYeckre. OTInuus yeaoBeKa
OT UBOTHBIX. [IpsAMOX0KIEHHE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. PazButune
TOJIOBHOT'O MO3ra U BTOPOU CUTHAJIBHOM CUCTEMBI.

JBvokymue cwibl ((GakTophl) aHTPOTOreHe3a: OWOJIOTHMYECKHE, COIMAJIbHBIE.
CooTHolIeHnEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaguu aHTpomoreHe3a. PaHHuE 4enoBeKOOOpa3Hble 00E3bsHbBI
(MpOKOHCYJIBI) U PaHHHWE MOHTHABI — OOILIME MPEIKH YeI0BEKOOOpa3HbIX 00€3bsH U
JoJie. ABCTPalONUTEKU — JBYHOTHE MpeaKu tojeid. YUenoBeKk yMelnblid, MEepBbIC
W3TOTOBJICHUsI OPyIMM TpyZAa. UenoBeK NpsIMOXOIAIIMNA WU IEPBBIM BBIXOJ JIFOAEH 3a
npenensl Adpuxu. YUenoBek reinenbOeprckuii — oOmmil mpeaoKk HeaHIepTaIbCKOTO
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YCJIOBCKA U YCJIOBCKA Ppa3yMHOTIO. YenoBek HeaHI[epTaJII)CKHﬁ KaK B[ JII-O,ZIGﬁ XOJIOAHOT O
KauMata. YenoBek paSYMHBIfI COBPCMCHHOI'O THIIA, I[GHI/ICOBCKI/Iﬁ YCJIOBCK, OCBOCHHC
KOHTHHCHTOB 3a IIPCACIIaMHU A(pr/IKH [laneoreneTruka v majacoreHOMHMKA.

OBOJIIOLIMSI  COBPEMEHHOIO 4esioBeKa. EcTecTBeHHBI OTOOpP B MOIMYJIALMIX
yesoBeka. MyTalMoHHBIN npolecc U noaumopdusm. IlonynsaunonHble BOJIHBI, Ipeid
TeHOB, MUTpaIus U «3¢G(HEKT OCHOBATENS B MOMYJISIIUIX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckne pacel. Ilomstme o pace. bonpmume pacel:  eBpomneonaHas
(eBpazwuiickas), aBCTpaJIO-HErPOUIHAS (’xBaTOpHUAIbHAS), MOHTOJIOUHAS
(a3maTckoaMmepuKaHckas). Bpemst u myTu pacceneHus 4esnoBeKa Mo IiaHere. EquHCTBO
yeyoBeueckux pac. Hayunas HecocToATenbHOCTh pacu3Ma. [IpucnocoOieHHOCTh
4eJI0BEKa K pa3HbIM YCIIOBUSIM OKpY Karolel cpebl. BiusHue reorpadudeckoii cpesl 1
npeiida reHoB Ha MOp(oJIOTHIO U (PU3UOTIOTHIO YEJIOBEKA.

MexaucuuIinHapHble MEeTOAbl B (pU3MYEeCKO (OMOJIOTrMYeCcKOil) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAsA AHTPOIIOJIOTUS. WM IMAJCOAHTPONOJIOTHS YEIOBEUYECKUX MOMYJISALHUM.
buoconuansHble HcCaeNOBaHUS IPUPOABl uenoBeka. MccinenoBaHUE KOIBOJIOLUHU
OMOJIOrMUYECKOT0 M COLIUAIBHOTO B YETIOBEKE.

JleMoHCTpaIu

[Toptpetsr: Y. lapBun, JI. Jluku, 5.4. Pornacknii, M.M. I'epacumos.

Tabmuiel U cxembl: «MeToapl aHTPOIOJIOTUM», «I OJOBHOM MO3T YEIOBEKay,
«YenoBekooOpasHbIe 00e3bsHBI, «CKeleT YeIoBeKa M CKeJIeT IITUMITaH3ey,

«PyauMEHTBI 1 aTaBU3MbI», «/JIBUKYIIHE CUITBI aHTPOIIOTEHE3A», « DBOJIOIMOHHOE JPEBO
YeJIoBeKay, «ABCTpalonuTek», «YenoBek yMenbli», «YeloBeK MOpsIMOXOIAIINN,
«JlenncoBckuii yenoBek» «Heanmepranpub», «KpomanboHUBDY, «IIpenkn denoBekay,
«Tarbl PBOJIOLIMH YeJIOBEKa», «Packl uenoBekay.

OO6opynoBanue: MYJISDKA OKAMEHEIIOCTEH, MPEIMETOB MaTepUaIbHON KYJIBTYPHI
MIPEIKOB YeNIOBEKa, penpoayKiuu (poTorpadum) KapTHH ¢ MUPOTOTUUECKUMH U

OMONENHCKUMH  CIOKETaMU  TIPOUCXOXKJEHUS  4YelloBeKa, (Qororpaduu  HaXOH0K
MCKOTIaeMBIX OCTATKOB UEJIOBEKa, CKEJIET YeJIOBeKa, MOJIEb Yeperna YelIoBeKa U yepena
IIMMIIaH3€, MOJENb KHCTH YEJIOBEKAa M KHCTH IIMMITAaH3€, MOJCIH TOpca IPEIKOB
YEJIOBEKa.

JlabopaTtopHas pabora «M3yueHune ocoOCHHOCTEH CTPOCHHS CKelleTa YeIOBEKa,
CBSI3aHHBIX C TIPIMOXO0KICHHEM).

[IpakTuyeckas padora «3yueHne 3K0JIOrHYECKUX aalTaliil YeJI0BEKay.

Tema 6. Jxos0rust — HayKa 0 B3aMMOOTHOLIEHUAX OPraHU3MOB U
HAJA0PraHM3MEHHbIX CHCTEM C OKpY Kalollei cpeaoi

3apoxJeHne u pa3Butue 3kojoruu B Tpynax A. I'ymOonbara, K.®. Pynse, H.A.
CesepuoBa, 3. I'exkens, A. Tencnu, B.H. Cykauésa. Paznensl u 3agaun skosioruu. CBA3b
AKOJIOTUH C IPYTUMU HAyKaMH.
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MeTtonb! 3xosorun. [loneBbie HaOMOAEHNA. DKCIEPUMEHTHI B 3KOJIOTUU:

IPUPOAHBIE U JIabopaTopHble. MoIeIMpoBaHNEe B HKOJIOTUU. MOHUTOPUHT OKpYyKarouen
Cpeabl: JIOKAIbHBIN, pErHOHATBHBIN U TJI00aTbHBII.

3HAaYEHUE DKOJOTMYECKUX 3HAHUM NI Y4eJIOBEKa. DKOJIOTHYECKOE MUPOBO33PEHHE
KaK OCHOBa CBS3€M YeyoBedecTBa C HOpupoaor. DOpMHUPOBAHME IKOIOTHYECKOU
KYJbTYPBI H 3KOJOTUYECKON IPaMOTHOCTH HACEJIECHUS.

JleMoHCTpaIn

[Moptpetsr: A. I'ym6onpar, K.®. Pynse, H.A. CeBeprios, 3. I'ekkens, A. Tencnu,
B.H. Cykaués.

Tabmumpsr 1 cxembl: «Pasznmensl skonorum», «Meroasl skonorum», «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CPEIbI».

JlaGoparopHas pabota «3ydeHue MeTo10B IKOJOTUUECKUX UCCICA0OBAHUI.

Tema 7. Opranusmsl U cpefa O0UTAHUSA

DKoJiornueckre (QakTopsl M 3aKOHOMEPHOCTH HX AeiicTBusA. Kiaccuduxanus
HKOJIOTHYECKUX (PaKTOpPOB: aOMOTHYECKHE, OMOTHYECKHEe, aHTpomnoreHHsie. OOmme
3aKOHOMEPHOCTH JAEWCTBUA 3Kojormueckux (axrtopos. IIpaBuno mmHumyma (K.
Mmnpenrens, HO. JInbux). TonepaHTHOCTb. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuotnueckue Qakropbl. CBeT Kak 3Kojoruyeckuit axrtop. JlelcTBre paszHbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYIIbl PACTEHUN U
YKUBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHanbHas poib cBeTa. Doroneproausm.

Temnepartypa kak sxkojoruyeckuii paktop. JlelicTBue TemMnepaTrypbl Ha OPraHU3MBI.
[IOMKMIOTEpMHBIE W TOMOMOTEPMHBIE OPTaHU3MBI. ODBPUTEPMHBIE M CTEHOTEPMHBIE
OpPTraHU3MBI.

BrnaxnocTs kak dkojoruyeckuil ¢akrop. Ilpucnocobnenust pacteHuit K
noJiepxaHuio BojgHoro Oamanca. Knaccudukanus pacTeHuii Mo OTHOIIEHHIO K BOJE.
[Tpucnoco6ieHus ;KMBOTHBIX K U3MEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOWTaHHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAsA, [OYBEHHAs,
rJyOMHHAs MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. OU3nKo-XUMHUYECKUE 0COOCHHOCTH
cpen obuTaHust opraHnu3MoB. [lprcrnoco6ienns opraHu3MoB K JKU3HH B Pa3HbIX Cpeax.

buonornueckue PUTMEIL. Buemnne u BHYTPCHHUC PUTMBI. CYTO‘-IHBIC U TOAUYHBIC
PUTMBEI. HpI/ICHOCO6H€HHOCTB OpraHU3MOB K CE30HHBIM U3MCHCHHAM YCHOBHﬁ JKHN3HU.

Kuznennsie popmbel opranm3moB. [loHsTre o x)u3HeHHOU ¢dopme. JKu3HEHHBIC
dbopMBl pacTeHUWil: AEpeBbs, KYCTapHUKW, KYCTapHUYKH, MHOTOJICTHHE TPaBHI,
ONHOJNETHUE TpaBbl. JKu3HEeHHBIE (OPMBI KUBOTHBIX: TUIPOOUMOHTHI, TE€OOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa >KU3HHU.

buotnueckue Qaktopel. Buabsl OHMOTHYECKMX B3aUMOJECUCTBHI: KOHKYpPEHIIMS,
XMIHUYECTBO, cuMOM0o3 u ero ¢opmbl. Ilapasutusm, koomnepauus, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJeOHN4uecTBO). HeTpoduueckue B3anmMoaeicTBus
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(Tonmueckue, dopuueckue, hadpudeckue). 3HaUeHHE OMOTHUECKUX B3aUMOJICUCTBHI
JUIS  CYIIECTBOBAaHHUS OPraHU3MOB B cpeae oOurtaHus. [IpuHIHMI KOHKYPEHTHOTO
UCKITIOYCHHSI.

JleMoHCTpamu

TaOmumslt u  cxembl:  «Okojoruueckue (akTopb», «CBETOBOH  CHEKTPY,
«OKOJOTUYECKNE TPYNIbl KUBOTHBIX II0 OTHOLICHHIO K CBETY», «TemIoKpOBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE  JKMBOTHBIE», «DU3HOJOTHYECKHE  aJalTalHH
KUBOTHBIX», «Cpelibl 0OUTaHUs OPraHU3MOBY, «bronornueckue putMb, « Ku3HeHHbIE
dbopMbI  pacTeHHil», «Kuznennole  ¢GOpMBI  KUBOTHBIXY, «9KocucreMa
LIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOWHOro Jjeca», «llemm mnuranusy,
«XuwmHnuectoy, «Ilapazutuzmy, «Konkypenuus», «Cumonos», «KommeHncammzm.

OO0GopynoBanue: repdapuu pacTeHUN U )KUBOTHBIX, TPUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX SKOJOTHYECKUX (PAKTOpOB, TrepOapuu CBETONIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U TEHEBHIHOCIIHUBBIC
KOMHATHBIE pacTeHusi, repOapuu M KOJUIEKIIMM TEIJIONIOOUBBIX, 3UMOCTONKHX,
MOpPO30YCTOMUYMBBIX pACTEHUM, dYyuena MTHI W 3Beped, repdapuu pacTeHUM,
OTHOCAIIUXCS K TUrpodutam, kcepoduram, Mme3odhutaM, KOMHATHBIE PACTEHUS JAHHBIX
TPYIIN, KOJUICKIIUU KUBOTHBIX, OOMTAIOIIMNX B Pa3HbIX Cpeaax, repdapuu U KOJUICKIIUU
pacTeHHil U >KUBOTHBIX, OOJAJAIOIIMX YE€pPTaMH MPHUCIIOCOOJICHHOCTH K CE30HHBIM
W3MEHEHUSIM YCIOBUM KU3HU, FepOapuu U KOJIJIEKIIUU PACTEHUM U dKUBOTHBIX PA3IMUHBIX
YKU3HEHHBIX (POPM, KOJUICKIIUM KUBOTHBIX, YUACTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX
B3aUMOJICCTBUSIX.

JlabopaTopHas pabora «BbIsiBIeHHE NPUCHOCOOJIEHU OPraHU3MOB K BIUSHUIO
CBETa».

JlabopaTtopHas pabora «BwIsiBIeHHE TPHUCTOCOOJICHU OPraHU3MOB K BIUSHUIO
TEeMITepaTyphI».

JlabopaTopHas pabora «AHATOMHYECKHUE OCOOEHHOCTH PACTEHUH M3 Pa3HbIX MECT
oOUTaHUSY.
Tema 8. IKo10rusi BUAOB U MOIYJIA UM

DKOJIOTHYECKHE XapaKTCPUCTHUKU TOMyJnud. llomynsanus kKak Ouosiormyeckas
cucteMa. Poib HEOTHOPOAHOCTH Cpenabl, (U3HUECKUX OaphepoB U OCOOCHHOCTEH
Owonornu BUAOB B (OPMHUPOBAHWUHU IPOCTPAHCTBCHHOH CTPYKTYPHI ITOMYJISITHH.
OCHOBHBIE MOKA3aTeIM MOMYJISIHUN: YUCIIEHHOCTbD, MNIOTHOCTh, BO3PACTHAs U IOJIOBas
CTPYKTYpa, pOKIaeMOCTbh, IPUPOCT, TEMIT POCTa, CMEPTHOCTD, MUTPAITHSI.

DKOJOTUYECKask CTPyKTypa nonyysinuu. OUeHKa YUCI€HHOCTH MOIMYJIALUH.

JlnHamuka nonynsauMuM U €€ peryisiuus. bUOoTMYecKuMi ITOTEHIMal MOMYJISLUHN.
MopaenupoBanue IUHAMHUKHA NOMyIssUuH. KpuBble pOCTa YUCIEHHOCTH MOIMYJISLUU.
KpuBble BbDKMBaHUs. Perynsiys YyucieHHOCTH MOMYJISUUNA: PoJib (haKTOPOB, 3aBUCSIIIUX
Y HE 3aBUCSIIMX OT IUIOTHOCTU. DKOJIOTMUECKHUE CTpaTeruu BUIOB (r- U K-ctparerun).
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[Tonsatue 00 skojoTMUECcKO HuIe BUaa. Mectroooutanue. MHOromMmepHas MOJCIb
skonornyeckon Humum Jx.M. XatunmHcoHa. Pa3Mepbl 3KOJIOTMYECKOW  HHUIIIW.
[ToTeHnuanbHas U peain30BaHHAasT HUIIU.

Bun xak cucrema nomyssanui. Apeansl BUIOB. BUAbI M UX dKU3HEHHBIE CTPATETUH.
DKOJIOTUYECKHE DKBUBAJICHTHIL.

3aKOHOMepHOCTI/I IIOBCACHUA H MI/IFpaI_II/Iﬁ ’)KUBOTHBIX. bHoJlorndyeckue MHBa3UHU
9Y>KXCPOIHBIX BUIOB.

JleMoHCTpaIn

IToptpert: k.M. XaTunHCOH.

Tabmumpl W cXeMbl:  «OKOJIOTHYECKHE  XApPAKTEPUCTUKU  TOMYJISIIUN,
«IIpocTpaHcTBEHHas1 CTpPYKTypa MNOMYJALMUNW», «Bo3pacTHeie mUpamMuabl MOMYJISLIUNY,
«CKOpOCTh 3aceficHHs MOBEPXHOCTH 3€MJIM Pa3IMYHbIMU OpraHu3MamMmn», «Mojemb
skonoruyeckor Humm Jx. M. XatauncoHnay.

O6opynoBanue: repOapruy pacTeHUM, KOJJICKITUN KUBOTHBIX.

JlabopaTopHas padota «IIpucnocobseHns ceMsH pacTEeHUN K PACCEICHHIO.

Tema 9. DK0J10rud COO0OIIECTB. JDKOJOTHYECKHE CUCTEMBI.

Coo0mectBa oprann3mMoB. buoiieHo3 u ero cTpykrypa. CBA3u MEX1y OpraHu3MaMu
B OHMOLIEHO3€.

Okocuctema kak oTkpbiTas cucrema (A.Jx. Tencnu). OyHKIMOHATBHBIE OJIOKU
OpraHU3MOB B JKOCHUCTEME: MPOJYIIEHThI, KOHCYMEHTHI, pPEayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue 1enu u cetu. Abrorudeckue 0710ku d3kocucTeM. [10YBbI U UiIbl B
sKkocucTemMax. KpyroBopoT BEHIECTB U MOTOK SHEPTUU B SIKOCUCTEME.

OcHOBHBIEC TIOKa3aTeIM JKOCUCTEMbl. bromacca U MPOAYKIMSA. DKOJIOTHYECKHUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Dayxmyayuu.
HamnpapieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBudHbie U
BTOPUYHBIE CYKIIECCUM U UX MPUYUHBI. AHTPONOTE€HHbIE BO3JCUCTBUS HA CYKIIECCUH.
KnumakcHoe coobmiectBo. bruopaznooOpasre v oJIHOTa KpyroBOPOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTBR.

IIpupoaHBIE S3KOCUCTEMBL. IKOCUCTNEMbL 03ED U PeK. DKOCUCEMbL MOPEU U OKEAHOB.
IKocucmemvl myHop, 1ecos, cmeneil, nyCmulHb.

AHTpOIIOTEHHBIE JKOCHCTEMBI. Arpo3kocucrema. ArpoueHos. Pazmuuusa mexnay
AHTPONOTE€HHBIMH U MIPUPOAHBIMHU IKOCHCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTem. ['opojckas diopa u
dayna. CunHanTponu3zanusi TOpojACKOW ¢ayHbl. buonornueckoe u XO03SMCTBEHHOE
3HaYEHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBHI OpPraHU3MOB B
aKocucTeMax. Posib kackaonoeo s¢ghghexma u 61006-30ughuramopos (Kiroueswix 6u0o8) 8
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@yHryuonuposanuu sxocucmem. llepeHOC >HEPruM U BEUIECTB MEXKIY CMEKHBIMHU
HKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJSIIUA M DIKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3JICHCTBUM.

Mexanuszmvl 6o30eticmeusi 3aepsA3HeHUl PA3HbIX MUNO0E HA CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOJOSUYECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  o30eticmeusi.  MeToloJorTuss ~ MOHUTOPHHTA
€CTECTBEHHBIX U AaHTPOIOTE€HHBIX SKOCUCTEM.

JlemoHCTpaIn

IToptpet: A.JIx. Tencnu.

Tabmumpst 1 cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA IIMPOKOJIUCTBEHHOTO
jecay, «IKOCUCTEMA XBOMHOro Jyeca», «DyHKIUMOHAIBHBIE TIPYIIBI OPraHU3MOB B
sKocucTteMe», «Kpyrosopor BeuiecTB B skocucreme», «llenu nurtanus (nmactOuiHasi,
JNETPUTHAS)», «OKOJOTMYEeCKass NHUpaMHUAA YHUCEN», «IKOJOrMYecKkas MNUpaMHia
onomMaccel», «JKoJOrMYecKas mnupamuaa osHeprum», «OOpazoBaHue 00J0TaY,
«IlepBuuHas cykueccusi», «BoccTaHOBIIEHHE Jieca IMOCie TMoXKapa», «IKOcUcTeMa
o3epa», «ArpoueHos», «KpyroBopoT BeEIIECTB M IIOTOK 3HEPIMM B arpoLEHO3e»,
«IIpumepsl ypOOsKOCUCTEMY.

OOGopynoBanue: repOapuu pacTEHUM, KOJJIEKIMM HACEKOMBIX, 4yuyesla MTUIl U
3Bepei, repOapuu KyJIbTYpHBIX M JUKOPACTYIIWX PACTCHHM, aKBApUyM KaK MOJIEIh
HKOCHCTEMBI.

IIpakxmuueckas paboma «VI3yueHne 1 onMcaHue ypOOIKOCUCTEMBDY.

JlabopamopHnas _paboma  «VI3ydeHue pa3zHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

Ixckypcus « IKCKypcus B TUIIMYHBIN OMoreorieHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK,
Ha CYXOJIOJIbHBIN WJIM MOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

OKCKYpcus « IKCKYpCHUsl B arpO3KOCUCTEMY (Ha MOJIE€ UM B TEIJIMYHOE XO35AHUCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — oOmemianerapHas o00o0ji0uka 3eMiiM, TJI€ CYIIECTBYET WIH
CyllleCTBOBaJIa >XU3Hb. Pa3ButHe mnpeacraBieHuit o Ouochepe B Tpymax 3. 3rocca.
VYuenue B.U. Bepnajackoro o 6mocdepe. O6nactu 6mochepsl u e€ coctaB. JKupoe
BEIECTBO OMochephl U ero PyHKIUY.

3aKOHOMEpPHOCTH cymiecTBOBaHus Ouocdepsl. OcobeHHocTn Ouochepsl Kak
rIo0anbHOW 3KOCUCTEMBI. JlMHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOT€OXMMHUYECKHUE LMKIBI (Yriaepoja, a3ora). PUTMUYHOCTh SIBIEHUN B
ouocdepe.

3onanbHOCTh OMochepsrl. Tlonstue o 6uome. OcHOBHBIE OMOMBI CYIIM: TYHIPA,
XBOMHBIE JIeca, CMEUIAHHBIE M IIMPOKOJIHMCTBEHHBIE JIeCa, CTENU, CABAHHBI, IIyCTHIHHU,
TPOIMUYECKHUE Jieca, BHICOKOTOphs. Kinnmar, pacTUTENbHBIA U KUBOTHBIH MHpP OHOMOB
CYILU.

30



®denepanbHas padodas nmporpamma | buonorus. 10—11 kimaccs! (yriny0nEHHbBINA ypOBEHB)

CtpykTrypa W (QYHKIHS >KUBBIX CHUCTEM, OIIEHKAa HMX PECYpCHOTO TOTCHIHAlla U
ounochepHbIx QyHKIUH.

JleMoHCTpamu

[Toptpetsr: B.W. Bepnaackuii, J. 3tocc.

Tabmumsr u cxembl: «['eochepst 3emum», «KpyroBopor aszora B mIpuUpoOae»,
«Kpyrosopor yruepoma B 1mpupoae», «KpyroBopor kuciopoga B - OPUPOIEH,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cyliny, «Kinmatuyeckue nosica
3emmn», «Tynapay», «Taitray, «Cwmemannsiii Jjecy, «lIIUpOKOIUCTBEHHBIN JieCH,
«Cremnby, «CaBanHay, «IlycThiHm Y, « TpOoUYECKHil JIeCH.

OO06opynoBanue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpyKa0MIas cpeaa

DKOJIOTUYECKHE KPU3UCHI M MX MPUYMHBI. Bo3aeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3IyIIHOU cpenibl. OXpaHa Bo3ayxa. 3arpsa3HeHue BOJHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienne nousel. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIMMATa.

AHTPONIOr€HHOE BO3JCHCTBUE HA PACTUTEIbHBIM M JKUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U )KUBOTHOTO MHpa. OCHOBHBIE MPUHLIUIIBI OXpaHbl MPUPobl. KpacHbie
kHuru. Ocobo oxpansieMble npupojnbsie Teppuropun (OOIIT). borannuyeckue caabl U
300JI0TM4YECKUE NTAPKU.

OCHOBHBIE PUHIUIIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA U ITPUPOJIBL.

PanmoHaneHOE€ NPUPOIOIIOIB30BAHUE U COXpPAHEHHE OMOJIOTMYECKOTO pa3sHOOOpasus
3emun. OO1IKME 3aKOHOMEPHOCTH TII00ATBHBIX IKOJIOTMYECKUX KpU3ucoB. OCOOEHHOCTH
COBPEMEHHOT'O KPU3UCA U €r0 BEPOSITHBIE MOCIIE/ICTBHUS.

Pa3BuTne METOAOB MOHUTOPHHIA PA3BUTHUSl OMACHBIX TEXHOTE€HHBIX ITPOLIECCOB.
Cucmemusie ucciedoanus nepexooa K pecypcocoepezaroujeii U KOHKYpeHmocnocooOHou
onepeemuxe.  buonoeuuecxoe  pasnoobpazue u  buopecypcwvi. HayuonanvHvie
uHgopmayuonHvle cucmemvl, obecneyugaroujue OOCMyn K uHghopmayuu no cOCMosIHUIO
omoenbHuIX 6U008 U IKkocucmem. OCHOBbL dIKOpeaburumayuu 3KocCucmem U cnocobos
OopbOBI ¢ OuonospedcoeHuamMu. PekoHcmpykyusi MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCTpau

Tabmuiel 1 cxembl: «3arpsi3HeHHEe atMocdepnl», «3arpsizHeHue TUapochepb,
«3arpsizHenue 1nouBbl», «llapHukoBbI 3hdexT», «Ocobo oxpaHsieMble NPUPOHBIE
TEPPUTOPUMY», «MOJeNnH yIpaBiIsieMOro MUPay.

Oo6opynoBanue: ¢potorpaduu oxXpaHsIeMbIX paCTEHUN U KUBOTHBIX KpacHoil kHUTH
Poccuniickont @enepanuu, KpacHoil KHUTH peErHoOHA.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA
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JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS 00YUYaIOIIUMUCS
mporpaMM CpeIHero oO0Iero oOpa3oBaHUS: JMYHOCTHBIC, METANpEIMETHBIE U
peIMETHBIC.

B cTpykType NWYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTrpaMMBbI IO OHOJIOTHH
BBIJICJICHBI CJICAYIOIIME COCTaBIIAIONIME: OCO3HAaHUE OOYYalOIMMHUCS POCCUUCKON
rpakIaHCKOW HJACHTUYHOCTH — TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTA M
CaMOOTIPE/ICIICHUIO, HAIMYME MOTHBAIMKA K OOyYeHHIO OWOJIOTHH, IICJICHANPABICHHOES
pa3BUTHE BHYTPEHHUX YOEKICHHI JMYHOCTH HA OCHOBE KIIIOYEBBIX I[EHHOCTEU H
UCTOPUYECKUX TPAJAULUA Pa3BUTHS OMOJOTUYECKOTO 3HAHMS, TOTOBHOCTH u
CIIOCOOHOCTh ~ OOYYalOIIMXCSl ~ PYKOBOJCTBOBAThCS B CBOGW  JICSITEIIBHOCTH
[IEHHOCTHOCMBICJIOBBIMU ~ YCTAaHOBKaMH, TMPUCYIIMMU CHUCTEME OHOJIOTHYECKOTrO
o0pa3oBaHMs, HaJU4YM€ MPABOCO3HAHUS DKOJOTMYECKOW KYJIBTYphI, CIIOCOOHOCTH
CTaBUTh LETU U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMBbl MO OMOJIOTMM JOCTUTAIOTCS B
CIMHCTBE y4eOHOM U BOCIIUTATEILHOU IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCUMCKUMU  COLMOKYJIbTYPHBIMU, HCTOPUYECKUMU U JyXOBHOHPABCTBEHHBIMU
[EHHOCTSIMU, TPHUHATHIMU B OOIIECTBE TMpaBWJIAMH U HOPMaMU TIOBEACHUS W
CITIOCOOCTBYIOT MpolieccamM CaMOIIO3HaHUs, CAMOBOCIITUTAHUS M CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEW MO3UIMU JIMYHOCTH, TATPUOTU3MA U YBAKEHUS K 3aKOHY U IIPABOIOPSIKY,
YeJI0BEKY TPyJa U CTapIleMy MOKOJIEHHUI0, B3aUMHOI0 YBaXEHHUsI, 0EPEKHOTO0 OTHOIIICHUS
K KYJIbTYPHOMY HACJIEOUIO U TPaAWLMSAM MHOTOHALMOHAJIBHOrO Hapoaa Poccuiickon
denepanuu, TPUPOJE U OKPYKAIOLIEH cpele.

JIngyHOCTHBIE PE3yibTaThl OCBOCHMS Yy4eOHOro mnpeaMera «bUONOTHS MTOTKHBI
OTpakaTh  TFOTOBHOCTh U  CIOCOOHOCTH  OOYYarOIIUXCS ~ PYKOBOJICTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, PACHIUPEHUE JKU3HEHHOTO OIbITa W OIbITa
JEATEIPHOCTH B MPOLIECCE pPealu3aldd OCHOBHBIX HAIPABIICHUN BOCIUTATEIbHOU
JEATEeIIbBHOCTH, B TOM YHKCJIE B YaCcTH: 1) rPa:kKIaHCKOr0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH TPAXKTAHCKOM MO3UITUN 00YUYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCHUHCKOro OOIECTBA; OCO3HAHWE CBOMX KOHCTUTYIMOHHBIX
paB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA

1 TIPaBOIIOPSAAKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIHHOCTH IIPH CO3JaHUU
y4eOHBIX

MIPOEKTOB, PEIIEHNN YYeOHBIX W MO3HABATEIbHBIX 3aJ1ay, BBITOJHEHUN OMOJIOTHYECKHUX
HKCIEPUMEHTOB;
CIIOCOOHOCTH OINPEAEATh COOCTBEHHYIO MO3UIIMIO IO OTHOILLIEHUIO K SIBJICHUSM
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COBPEMEHHOM JKM3HU U OOBACHATH €€; yMEHHME YYMTHIBaTh B CBOUX JICHCTBUSX
HEOOXOMMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS JIIOJIEN C PAa3HBIMHU YOEKIECHUSIMH,
KYJbTYPHBIMH LIEHHOCTSIMU U COLIMAJIBHBIM ITOJIOKEHUEM; TOTOBHOCTB K COTPYAHUYECTBY
B IIpoLlECC€  COBMECTHOIO  BBINOJHEHHA  y4e€OHbIX, IO3HABATEIbHBIX U
WCCIIEIOBATENbCKUX 3a]a4, YBAXUTEIBHOIO OTHOLICHHWS K MHEHHUIO ONIIOHEHTOB IIPH
O0OCY)XJIEHUM CIOPHBIX BOMPOCOB OHOJOTUYECKOTO COJAEpPKAHUS; TOTOBHOCTh K
T'YMaHUTApHOM U BOJOHTEPCKOM ACATEIBHOCTH; 2) MATPHOTHYECKOI0 BOCIIMTAHMSA

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKONW UIEHTUYHOCTH, TATPUOTHU3MA,

YBAXKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTHU Iepea PoaumHou, ropapoctu 3a
CBOM Kpau, CBOW PoauHy, CBOM A3BIK M KyJbTYpy, IPOIUIOE W HACTOSAIIECE
MHOTOHAIIMOHAJIBHOIO Hapoaa PoccuM; LEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY
HACJICINIO ¥ MaMATHUKAM MPUPO/IBI,

JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE; CIOCOOHOCTD
OIICHUBATh BKJIaJlI POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE

OMOJIOrMH, TTOHMMaHUsl 3HA4eHUs OMOJIOTMH B MO3HAHUM 3aKOHOB MPUPOJBI, B JKU3HU
YeJIOBEKA U COBPEMEHHOTI'0 OOLIECTBA; NAEHHAs yOEKIEHHOCTh, TOTOBHOCTD K CITYKEHHUIO
u 3amure OredecTsa,

OTBETCTBEHHOCTH 3a €ro cyab0y; 3)

AYXOBHO-HPaAaBCTBCHHOI'0O BOCIIMTAHMA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS, OTHYECKOTO  TOBEICHUS,
CIIOCOOHOCTH OLICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUSI,

OPUEHTHPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; OCO3HAHHUE JIMYHOTO
BKJIaJla B MOCTPOCHHE YCTOMYMBOTO OYIyIIEero; OTBETCTBEHHOE OTHOIICHHE K CBOUM
POIUTEIISIM, CO3/TAaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS LIECHHOCTEW CEMEUHOM
JKU3HU B COOTBETCTBUM C TpaaulUsMU HapoaoB Poccuu; 4) 3cTeTM4eCKOro
BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUasl SCTETUKY ObITa, HAYYHOTO U

TCXHHUYCCKOT'0 TBOpPUYCCTBA, CIIOpTA, TPyZAd, O6HICCTBGHHI)IX OTHOHIeHl/If/'I; ITIOHMMAaHHEC
OMOIIMOHAJIBHOI'O BOSI[GﬁCTBHH JKMBOU IpUpoOdbl U e€ OCHHOCTHU, I'OTOBHOCTH K
CaAMOBBIPAKCHHUIO B Pa3HbIX BHAAX NCKYCCTBA, CTPEMIICHUC ITPOABJIIATD

KadycCTBa TBOp‘-IGCKOﬁ JIMYHOCTH,

5) pusnyeckoro BocnuTaHus, (POPMHPOBAHUSA KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

MMOHMMAaHUE W peaju3amus 3J0pOBOro M 0Oe30MMacHOro odpasa >KU3HH (30POBOC
MATaHKUE, COOJIOJICHHE THTMCHHYCCKUX TpaBUJl M HOPM, cOalaHCHPOBAHHBIM PEKUM
3aHATUH U OTABIXA, PETYJISIpHas (U3UYecKasi aKTHBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3WYECKOMY W TICUXHYECKOMY
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3I0POBBIO; IMOHUMAHUE IIEHHOCTH TMPaBHJI HWHIWBUIYAIBHOTO W KOJUICKTHBHOTO
0€e30macHoro

MOBEJICHUSI B CHUTYyallUsX, YTPOXKAIOIMIMX 3J0pPOBbI0 M KU3HU JIOJICH; OCO3HAHUE
MOCJICJICTBUNA U HEMPUATHUS BPEAHBIX NPUBBIYEK (YIOTPEOICHUS

QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTB K TPY/ly, OCO3HaHUE LICHHOCTH MacTePCTBa, TPY10J1I001e; TOTOBHOCTb K
AKTUBHOM  JESITENIbHOCTH TEXHOJOTMYECKOW M  COLMAJIbHOM  HaIPaBIEHHOCTH,
CIIOCOOHOCTh HMHHILIMMPOBATH, IUIAHUPOBATH U CAMOCTOSATEIBHO BBINOJIHATH TaKylO
NeATEIbHOCTh;, HMHTEPEC K paziuyHbiM cdepaM NpodecCHOHAIbHON IesATEIbHOCTH,
YMEHUE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymied Mpopeccuu W peanru30BbIBaTh
COOCTBEHHbIE >KM3HEHHBIE IUJIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHuUIO Ha MPOTSHKEHUN

BCEH KHU3HU; 7) IKOJIOTHYECKOT0

BOCIIMTAHUA

AKOJIOTMYECKH 11€J1eCO00pa3HOE OTHOIICHHUE K MPUPOJIC KaK UICTOUHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;
MOBBIIIICHUE YPOBHS AKOJIOTUYECKON  KYJbTYphl: MPUOOPETEHUE  OINbITa

TUTAHUPOBAHUS TIOCTYIIKOB U OIIEHKH MX BO3MOKHBIX TMOCJIEACTBUH JJISI OKPYKAIOIICH
CpeIbl; OCO3HAHHE TJIO00AIBHOTO XapakTepa SKOJOTHYECKHX MpoOiieM W TyTed ux
pelIeHus; ClIOCOOHOCTh UCIOJIb30BaTh MPUOOpETaeMbIe TTPU U3yUYESHUH OMOJIOTHN 3HAHUS
¥ YMEHHUS TIPU PEIICHUH MPOOJIEM, CBSI3aHHBIX C PAIIMOHATLHBIM IPHUPOIO0IIOIH30BAHUEM
(cobmroaeHue TpaBWJI TOBEACHUS B IPUPO/IC, HATIPABIICHHBIX HA COXpaHEHUE PABHOBECHS
B DKOCHCTEMAaX, OXpaHy BUIOB, SKOCHUCTEM, Orochephl); aKTUBHOE HETIPUSATHE ACHCTBUH,
NPUHOCAIIUX BpPEI OKpYXKAIolled NPUPOAHONW Cpele, YMEHHE MPOTHO3UPOBATH
HEOJIAronpUsITHBIE DKOJIOTMUYECKHE TOCHIECTBUS TMPEANPUHUMACMBIX JEHCTBUM U
MpPEeIOTBpaIIaTh UX; HATAYUE PA3BUTOTO DKOJIOTHIYCCKOTO MBINUICHUS, YKOJOTHICCKON
KyJIbTYphl, ONBITA JCATCIBHOCTH  JKOJIOTMYECKOW  HAINPaBJICHHOCTH, yMCHHS
PYKOBOJICTBOBAaTbCSI MMH B IIO3HABATCIIbHOH, KOMMYHHKATHBHOW U COIMAJIBHOM
MPAKTUKE, TOTOBHOCTM K YYAaCTHIO B TMPAKTUYECKOW JEATEIHHOCTH SKOJOTUYECKOMN
HAMpaBJIECHHOCTH; 8) HEHHOCTH HAYYHOI'0 MO3HAHMS

c()OPMUPOBAHHOCTb MUPOBO33PEHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOUIECTBEHHOM NpPaKTUKU, OCHOBAHHOIO Ha AHAJIOre KYJIbTYD,
CIIOCOOCTBYIOILIETO ~ OCO3HAHHIO  CBOEr0 MeCTa B IOJUKYJIBTYPHOM  MHDE;
COBEPILIEHCTBOBAHUE SI3bIKOBOM M UWTATEIBCKON KYJIbTYPhI KaK CPEACTBA

B3aMMOJICUCTBHS MEXTY JIFOJABMHU U TIO3HAHUS MUPA;
MOHUMaHue crenuduKy OUOIOTHU KaK HaAyKH, 0CO3HAHUS €€ poiii B (HOPMUPOBAHUH
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pAallMOHAIBHOTO  HAYYHOTO  MBIIUJIEHHUS, CO3JAaHUN  LIEJIOCTHOTO MPEICTABICHUS
00 OKpY>KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI, YEIOBEKa U OOLIECTBA, B TO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPaHEHUS PUPOTHOTO
paBHOBeCHUS; YOSKIEHHOCTh B 3HAUUMOCTH OMOJIOTUU ISl COBPEMEHHOM ITUBUITU3AIINN:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEAUIIMHBI, CO3JaHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHIA, CITOCOOHBIX PENIATh PECYPCHBIE TPOOIEMbl Pa3BUTHSI YEJIOBEUECTBA,
MOKCKA MyTeH BhIX0/1a U3 II00aTbHBIX SKOJIOTUYECKUX MPOOJIeM U 0OecieueHHUsI
repexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATLHOMY UCIOJIB30BAHUIO IPUPOIHBIX
pecypcoB u GOpPMHPOBAHUIO HOBBIX CTAHIAPTOB KU3HU; 3aHHTEPECOBAHHOCTH B
MOJIy4YeHUH OUOTOTUYECKUX 3HAHUMN B LEJISX MOBBIIICHUS

o011eil KyJIbTypbl, ECTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM 4acTH
(YyHKIHMOHAJIBHOW IPAMOTHOCTH oOyvaronuxcsi,  (QopMHpPyeMOll  Mpu
U3y4eHUU OMOJIOTUH; TOHUMAHUE CYIIHOCTH METOJI0B MTO3HAHUS, UCIIOJIb3yEMbIX

B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOIb30BaTh OIy4aeMbl€ 3HAHUS I aHAIA3a
1 00BSCHEHHUS SIBJICHUI OKPY>KAIOUIEro MUpa U MPOUCXOAIIMX B HEM U3MEHEHUH,
YMEHUE JeNNaTh 000CHOBAHHBIE 3aKJIFOUEHHS HA OCHOBE HAyYHBIX (DAKTOB U UMEIOLIUXCS
JAHHBIX C IEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSATEIBHO
UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl PEIICHUS

HpO6J’ICM B PCAJIBHBIX KU3HCHHBIX CUTyalUAX; OCO3HAHHNC OCHHOCTHU H&y‘—lHOﬁ
ACATCIBHOCTH, I'OTOBHOCTBb OCYIICCTBJIATH

IPOEKTHYI0 M MCCIENI0BATENbCKYIO JIESITEIbHOCTh WHIWBHUIYAIbHO W B TPYIIIIE;
TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BAHMIO M CaMOOOPA30BAHMIO, K
AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHWI MO OMOJOTMU B COOTBETCTBUM C KU3HEHHBIMH
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJdbTaThl OCBOEHUS Yy4yeOHoro mipeamera «buomorus»
BKJIIOYAIOT:  3Ha4YMMble 11  (OPMHUPOBAHMS ~ MHUPOBO33PEHUS  OOyUYaIOIIMXCSA
MEXIUCITUTUIMHAPHBIE (MEXKIpPEIMETHbIC) OOIeHayYHbIe TOHSTHUS, OTpaXKarolue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHIENU(DUKY METOJIOB TIO3HAHUS, UCTIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIus, SBJICHUE, MPOIECC, CUCTeMa, HAYYHBIM
dbakT, NPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HUCCIEIOBaHHUE,
HaOJII0/ICHNE, U3MEPEHUE, SIKCTIEPUMEHT U JIPYTHUE); YHUBEPCAIbHBIC yueOHbIE IEUCTBUS

(TTo3HaBaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJIATUBHEIEL), o0ecreunBaroIIne
dopmMupoBaHre (PYHKIIMOHAIBHOH TPaMOTHOCTH U  COIMAIBHOW  KOMIICTCHIINU
oOyyJaromnmxcs; CIIOCOOHOCTH oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIC, MHPOBO33PCHYECCKHUE 3HAHWS W yHHUBEPCAIbHBIC YYCOHBIC
JIEUCTBYS B IIO3HABATEIILHON U COLIUAIIBHOM MPAKTHKE.

B pesynbTare uszydeHus OMOJOTMH HAa YPOBHE CPEIHET0 OO0Iero oOpa3oBaHus y
obOyyvarorierocss OyayT chOpMHUPOBaHBI [TO3HABATEIIbHBIE YHUBEPCAIbHBIC YUCOHBIE
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NEHCTBUS,, KOMMYHUKAaTUBHbIE YHHUBEpCaJbHbIE Yy4u€OHBIC ACUCTBUSA, PETYJSATUBHBIE
yHHUBEpCcaJbHbIC yUYeOHbIE IEHCTBUSA, COBMECTHAS ACSITEIbHOCTb.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Ba3oBnle Jjornyeckue a1eiicTBUA:

CaMOCTOATENHHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh

e€ BCECTOPOHHE; UCIOJIb30BATh MPU OCBOEHUU 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIICHUS
(amayM3a, CWHTE3a, CpPaBHEHWsI, KiacCHU(UKAIMK, OOOOIIECHUS), PACKPHIBATH CMBICI
OMOJOTUYECKUX MOHATUN (BBIACIATD UX XapaKTEPHbIC MPU3HAKU, YCTAHABIIUBATH CBSI3U C
JPYTUMU TOHSATUSMH ); OTIPEIEIATh e JeATeIbHOCTH, 33/1aBast TapaMeTPhbl U KpUTEpUU
WX JTOCTHXKECHMUS,

COOTHOCHUTL PE3YJbTATbl JACATCIIBHOCTU C IIOCTABJICHHBIMH MLCIIAMH, HCIIOJIb30BATH
OMOJIOrNYECKHUE MOHSATHS JJIsA 00BACHCHUS (baKTOB U SIBJICHUH KUBOM

IOPUPOJIbI; CTPOUTH JIOTUYECKHE pacCyKIACHHsI (MHIYKTHBHbBIC, JAECIyKTHUBHBIEC, IIO
aHaJIOTMN ), BBISIBIISITh 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX,
(OopMyIMPOBATH BBIBOJIBI U 3aKIIOYEHUS; IPUMEHSITh CXEMHO-MO/JIEIbHBIE CPECTBA JJIS
NPEICTABIICHUS CYIIECTBEHHBIX CBA3€H M OTHOLICHHWWA B U3y4aeMbIX OHMOJOTMYECKUX
00bEKTax, a TakKKe MPOTUBOPEUHUI PA3ZHOTO POJA, BBISBICHHBIX B Pa3IMYHBIX
MH(GOPMAILIMOHHBIX HCTOYHUKAX; pa3padaThiBaTh IJIaH pPELICHUs] MPOOJIEMBbI C y4ETOM
aHaJIM3a UMEOIINXCA

MaTCpPUAJIBbHBIX W HEMATCPHUAJIBHBIX PECYPCOB; BHOCUTL KOPPEKTUBLI B ACATCIIBHOCTD,
OOCHUBATL COOTBCTCTBUC PC3YJIbTATOB

LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATEIbHOCTH; KOOPJAUHUPOBATH U BBIIOJHSIThH
paboTy B YCIOBHUSIX PEaJbHOI0, BUPTYaJIbHOIO U

KOM6I/IHI/Ip0BaHHOFO BSaHMOHeﬁCTBI/IH; Ppa3BUBATb KPEAaTUBHOC MBIIIJICHHUC IIPU
PCIICHUHN ) KU3HCHHBIX HpO6J’ICM. ba3oBble HCCJIeA0BATECIBbCKHE IleﬁCTBHH:

BJIQJICTh HABBIKAMHM Yy4eOHO-HCCIIEIOBATEIILCKONM W TMPOEKTHON JesSTEIBHOCTH,
HABBIKAMH pa3pelieHus mpooaeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOMCKY METOJIOB PELICHUSI MPAKTUYECKUX 3a7ad, MPUMEHEHUIO PA3JIUYHBIX METOJ0B
MO3HAHUS; MCIIOJb30BATh PA3JIMYHBIE BHUIBI JEITEIBHOCTH IO IOJIYYEHUIO HOBOTO
3HAHUS, €r0 UHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYyAITUsX, B
TOM YHCJIC TPU CO3JIaHWU YYEOHBIX M COIMAJIbHBIX MPOEKTOB; (POPMUPOBATH HAYIHBIN
TUM MBIIUIEHUS, BIAJETh HAYYHON TEPMUHOJIOTHEH,

KJIFOYEBBIMU MOHATUSMH U METOJIAMH; CTaBUTh U (DOPMYIMPOBATh COOCTBEHHBIC 3a/1aUU
B 00pa30BaTeIIbHOM JICITCIIBHOCTH

N )KU3HCHHBIX CUTYalUAX,
BBIABJIATH IPUYHUHHO-CIICACTBCHHLIC CBA3U N aKTYaJIM3UPOBATh 3a4a4y, BbIJIBUTaTh
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T'UI10TeC3y e€ PCHIICHUA, HAXOOUTDb aPI'YMCHTHBI IJISA JOKA3aTCIILCTBA CBOUX YTBep}K,HGHHﬁ,
3aaBaTb IIapaMCTPbl W KPUTCPHUHU PCUHICHUSA, AHAIM3UPOBATL IIOJIIYUYCHHBIC B XOIC
PCIICHUA 3ada49U PpE3yIbTaTbl, KPUTHYICCKHU

OIIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHUSX; JaBaTh
OLICHKY HOBBIM CHUTYallMsIM, OLEHHUBATh MPUOOPETEHHBIN OIBIT;, OCYIIECTBISTH
1[eJICHANPABJICHHBIN MOKUCK MEPEHOCa CPEACTB U CIIOCOOOB ACHCTBUS

B MPO(PECCHOHANBHYIO CpEeAy; YMETh IMEpPEHOCUTh 3HAHHUS B II03HABATEIbHYIO H
PAaKTHUYECKYIO 00JacTu

KU3HENICATCIIbHOCTH; YMETh MHTETPUPOBATh 3HAHHUS U3 Pa3HBIX
MPEIMETHBIX 00JacTel;

BBIABUT'aTb HOBBIC UACH, IIPCJIAIaTh OPUTHHAJIBHBIC IIOAXOAbI U PCIICHUA, CTABUTDH

l'IpO6JIeMI>I " 3a1a49i, JOIIYCKAIOIINC aJIbTCPHATUBHLIC PCIICHUA. Pabora

¢ uHopManmen:

OPUCHTHUPOBATLHCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(i)OpMaHI/II/I (TGKCTG y‘-I€6HOFO

IOCOOHSI, HAyYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTHYSCKHX CIIOBAPSX U CIIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHAIM3UPOBATh HH(POPMAITHIO Pa3IMYHBIX
BUJIOB M (OpM TIpEICTaBICHUS, KPUTHYCCKH OIICHHBATh €€ JOCTOBEPHOCTh M
HEIPOTUBOPEYHBOCTD; POPMYIUPOBATH 3aMPOCH U MPUMEHATH PA3IMYHBIC METOIBI ITPH
MOMCKE U oTOOpe

Oouosormdyeckor wHGOPMAIIUU, HEOOXOAUMOMN I BBIMIOJHECHHUS YYCOHBIX 3ajad;
MprUOOpETaTh OMBIT UCTIOJIB30BaHUS HH(OPMAITMOHHO-KOMMYHHUKATHBHBIX

TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIBTYPY AaKTHUBHOIO WCIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CUCTEM; CAMOCTOSATENILHO BHIOMPATh ONTUMAIIBHYIO (hOpMY MpEACTaBICHUS
OMOJIOrMYECKOM

uHdopmaruu  (CxeMbl, TpaduKd, AUArpaMMbl, TaOJUIBl, PUCYHKH U JAPYroe);
WCIIOJIB30BaTh HAYUYHBIA S3bIK B KAuyeCTBE CpelICTBAa Mpu paboTe C OHMOIOTHYECKOM
uHpOpMaIUeli: TPUMEHATh XUMHUYECKHE, (U3MYECKHE M MaTeMaTHYCCKHUE 3HAKU U
CHUMBOJIBI, (hOPMYJIbI, A00pEeBUATYPY, HOMEHKJIATYPY, UCIIOIb30BaTh U MPE0oOPa30BLIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISAHOCTH; BIAJACTh HABBIKAMHU PACIIO3HABAHUS U
3aIUThl THGOPMALIMK, UHPOPMALIMOHHOM

0€30MaCHOCTH JIMYHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHbIE yqeﬁﬂble AeHCcTBUSA
Oo0menue:

OCYHICCTBIIATH KOMMYHUKAIIHUN BO BCCX CCI)ean JKU3HU, aAKTUBHO Yy49aCTBOBATb
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B JIMAJIOTE UJTU JUCKYCCHUU IO CYIIECTBY 00CYKIaeMOil TeMbI (YMEHHUE 3a7aBaTh BOIIPOCHI,
BBICKA3bIBaTh CY>KJIEHUSI OTHOCUTENILHO BBHITIOJIHEHUS MpEJIaraeéMom 3a/1auu, yYUThIBaTh
MHTEPECHI U COTJIACOBAHHOCTH MO3UILIMK IPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHM);

pacrio3HaBaTh HeBepOaJbHbIEC CPEICTBA OOIIEHNUS, TOHUMATh 3HAUEHUE COLUATIBHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS! KOH(JIMKTHBIX CHUTyalldid, yYMETh CMsST4YaTth
KOH(DJIMKTBL M BECTU TEPErOBOPHI; BIAJIETh PA3NIMUHBIMU CIIOCOOAMH OOIECHUS U
B3aUMO/ICHCTBUS, TOHUMATD

HaMEpPEHUS APYTUX JIOJICH, MPOSBIATh YBAXKUTEILHOE OTHOILICHHE K COOECETHUKY U B
KOPpEKTHOU (hopme (HopMyITHpOBaTh CBOM BO3PAKEHHUS; Pa3BEPHYTO U JIOTUYHO M3JIaraTh
CBOIO TOYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX

CPEJICTB.

CoBMecTHAA eATEILHOCTD:

OHUMATh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW U UHAUBUIyaJIbHON paObOThI
IpU pelIeHUH OMOJIOTnYecKoi MpoOemMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS
TPYNIOBBIX (hOPM B3aMMOECICTBUS TP PELIEHUHN YUEOHOM 3a/1auu; BEIOUpPATh TEMATUKY
Y METOJIbl COBMECTHBIX JEHCTBUI ¢ yU€TOM OOIINMX UHTEPECOB

M BO3MOXHOCTEM KaXIOr0 4WIEHAa KOJUIEKTMBA; MPUHUMATh LEIM COBMECTHOM
JEATENbHOCTH, OPraHU30BBIBATE U KOOPAUHUPOBATH JEUCTBUS IO €€ JTOCTUXKEHUIO:
COCTaBJIATH IUIAH JEUCTBUHM, pACHPENCIATh POJM C YYETOM MHEHUM YYACTHUKOB,
00CyX/1aTh pe3yJibTaTbl COBMECTHOM padOThI; OLEHMBATH KayeCTBO CBOEro BKJIaJa U
KQKJIOTO YYaCTHUKA KOMaH bl B 00U

PE3YIbTAT I10 p33pa60TaHHI>IM KPUTCPUAM; IIPpCJIaraTb HOBBIC IIPOCKTLI, OICHUBATL UACHU
C O3 HOBU3HBI,

OpPUTUHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAaYUMOCTH, OCYIICCTBIIATH ITO3UTUBHOC
CTPATCTUYICCKOC ITOBCACHUC B PA3JIMYHbLIX CUTYallUAX,

MMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIMATUBHBIM.

PerJIHTI/IBHbIe YHHUBepcaJbHbIE yqeﬁﬂble HeMCTBUA
CaMoopraHu3anmusi: HCIOJIb30BaTh OWOJIOTUYECKHE 3HAHUS JIJI BBISBICHUS
npo0IeM U UX PelIeHUs

B XKU3HCHHBIX H yT—Ie6HLIX CUTyalsIX, BBI6I/IpaTI) Ha OCHOBE OMOJIOTMYECKHMX 3HAHWH
CJICBBIC U CMBICJIOBBIC YCTAHOBKU

B CBOMX JICMCTBUSX U MOCTYNKAX [0 OTHOIIEHHIO K )KUBOM IPUPOJE, CBOEMY 310POBBIO U
3J0POBBIO  OKPYXKAIOIIHUX;  CAMOCTOSITEIbBHO  OCYIIECTBJISITh  IO3HABATEJBHYIO
NeSATEeILHOCTD, BBISABIISITH MIPOOJIEMBI, CTABUTH U (POPMYIMPOBATH COOCTBEHHBIC 3a/1a4 B
00pa3oBaTeNbHOM EATETbHOCTH U )KU3HEHHBIX CUTYAIUSX; CAMOCTOSATEILHO COCTABIISATh
TUJTaH penieHus: IPOOIEMBbI ¢ YIETOM UMEIOIITUXCS
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PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U Hp@I[HO‘iTGHHfI; JaBaTb
OLCHKY HOBBIM CUTYAIIHAM,

pacIMpsTh paMKH Y9€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEATIOYTCHUI; IeIaTh
OCO3HaHHBIN BHIOOP, ApTyMEHTUPOBATH €70, OpaTh OTBETCTBEHHOCTh

3a pelicHue;
OILICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TMPOSBICHUIO HIUPOKON IPYAULIMUA B Pa3HBIX
00JIacTsAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM 0OOpa30BaTENbHBIA W KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIB:
JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B I€STEIBHOCTD,

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEJSAM; BJIAJETh HABBIKAMHU I103HABATEIBHOU
pediekcur Kak 0CO3HaHUSI COBEPIIAEMBIX NEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX
pe3yibTaTOB U OCHOBAHMH, UCIOJB30BaTh MPUEMBI pedICKCUH I OLEHKH CUTYalluH,
BBIOOpA BEPHOTO PEIICHMS; YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO NPUHUMATH
pelIeHUs] M0 UX CHWKEHMIO; MPUHUMATh MOTHBBI U apryMEHTHI JIPYTUX MPU aHAIHU3E
pPEe3yIbTATOB ESTEIBHOCTH;

IIpunstue ceds1 u APyrux:
PUHUMATH Ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX [PU AHAIU3E PE3YIIbTATOB JIESITEIbHOCTH;
MpU3HABaTh CBOE MPABO M MPaBO JPYrUX Ha OIIMOKU; pa3BUBATh CIIOCOOHOCTH
IIOHUMATh MUP C O3UIMHU JPYTOro YEI0BEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3ynabTaThl OCBOEHUS COAEpPKaHUs y4eOHOro npeamMera «buonorus»
Ha yriayOJIEHHOM YpPOBHE OPHEHTHUPOBAHbI Ha oOecreueHue MnpoduiibHOrO OOy4eHUs
oOyyvatouuxcst 6mosiornd. OHM BKJIIOYAIOT: crnelupuyeckue A OMOJIOTMU Hay4dHbIE
3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI IO OCBOCHUIO, MHTEPIIPETALIUHU U TPEOOPA3OBAHUIO
3HaHWM, BUIBl JEATEIBHOCTH IO IOJYYEHHIO HOBBIX 3HAHUU W WX NPUMEHEHUIO B
pa3IMyYHBIX Y4YeOHBIX, a TaKXK€ B pEAJbHBIX JKU3HEHHBIX cuTyauusx. [IpeamerHbie
pE3yNbTaThl IPEACTABIECHBI IO FO1AM U3yUYEHHUS.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO mpeamera «buonorus» B 10 kiaacce
JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPA, B MO3HAHUM 3aKOHOB
OpUPOJbl M PEIIEHHH NpoOJieM pPalMOHAIBHOTO MPUPOJONOIL30BAaHUSA, O BKIAJAC
POCCHUHCKHUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE OMOJIOTHM; BJIAJCHUE CHCTEMOM
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OMOJIOTUYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOMOJIArarouue OHOJIOrMYeCKHe
TEPMUHBI M TOHATUS (KU3Hb, KJIETKA, OpraHu3M, MeTa0oJIu3M, TOMEOCTa3,
CaMOpEryJIALMs, CAMOBOCIPOM3BEIECHUE, HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT M
pa3BUTHE), OMOJIOTMYECKUE TEOPUH (KIETOYHAsI TEOpHUs

T. IlIBanna, M. lInerinena, P. BupxoBa, XxpoMoCcoOMHass T€OpUsi HACIECACTBEHHOCTH T.
Moprana), yuenuss (H.M1. BaBuiioBa — 0 1eHTpax MHOTrooOpaszusi U MPOUCXOXKICHUS
KyJIbTYPHBIX PAacCTeHHi), 3aKOHbI (eIMHOOOpa3usi MOTOMKOB TIEPBOTO IOKOJCHUS,
pacIIeIUIEHUs, YUCTOTBI TaMeT, He3aBUCUMOro HacienoBanus [.  Mennens,
TOMOJIOTHYECKUX PAJIOB B HacjeACcTBeHHOM u3menunBocTy H.M. BaBunosa), npuHIumb

(KOMHJIGMGHTapHOCTI/I); BJIaACHUC OCHOBHBIMH MCTOAAMHU HAYYHOTO
IMIO3HAaHH:A, MHCIIOJIb3YCMBbIX

B OHMOJIOTMYECKMX HCCIEJOBAaHUSAX JKUBBIX OOBEKTOB (ONMHUCAaHUE, H3MEpPEHUE,
HaOJIOICHUE, HKCIIEPUMEHT); YMEHHE BBIACIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB,
KJIETOK IIPOKAPUOT U 3YKapUOT, OJTHOKIJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM
qucie bakrepuid, rpuO0B, PACTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOECHUS OPTaHOB U CUCTEM
OpPraHOB  pAaCTEHUW, JKMBOTHBIX, 4YEJIOBEKAa, IPOLECCOB  JKU3HEACITEIBHOCTH,
IPOTEKAIOIUX B OpPraHW3Max pPAacTEHUM, JKUBOTHBIX U YEJIOBEKAa, OMOJIOTMYECKUX
IpoLEecCOB: OOMEHa BemlecTB (MeTabonu3M), NPEBPALECHUS SHEPIUH, OpOKEHUS,
aBTOTPO(HOI0 U reTepoTPOPHOrO TUIIOB MUTAHUA, POTOCUHTE3A K XEMOCHUHTE3a, MUTO34,
Melo03a, TaMeToreHe3a, IMOpUOreHe3a, NOCTAIMOPUOHAIIBHOTO PAa3BUTHS, PA3MHOKEHUS,
VWHIUBUIYAIBHOIO Pa3BUTHS OpraHu3Ma (OHTOrEHe3a), B3aUMOJCHCTBUS T'€HOB,
reTepo3uca, HMCKYCCTBEHHOTO OTOOpa; yMEHHME YCTAaHaBIMBAaTh B3aWMOCBS3M MEXIY
OpraHouJaMH KJIETKH M UX (QYHKIUSMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHEH U uX
(GYHKUMSIMH, MEXTY OpraHaMU U CUCTEMaMH OpTraHOB y PACTEHHI, 5)KUBOTHBIX U YEJIOBEKA
U UX (PYHKIUSAMU, MEXKY CUCTEMAaMHU OPTaHOB U MX PYHKIUSAMH, MEXK]Yy dTallaMi OOMEHa
BEILECTB, 3TalaMu KJIETOYHOrO LMKJIA U >KU3HEHHBIX LMKIOB OPraHU3MOB, ATanamMu
SMOPHOHAIILHOTO PAa3BUTHS, TEHOTUIIOM U (PEHOTUIOM, (DEHOTUIOM U (PaKTOpaMH Cpeibl
00UTaHUSI; YMEHHE BBIABIISATH OTJIMYUTEIbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE

paCTeHHf/'I, JKMBOTHBIX MW  UYCJIOBCKA, YMCHHC HCIIOJIB30BATh COOTBCTCTBYIOIIHC
ApryMCHTHI, 6I/IOJ'IOFI/III€CKYIO TCPMHUHOJOIMIO U CHUMBOJIMKY IJIA JOKa3aTCJIILCTBA pOACTBA
OpraHu3MoOB Pa3HBIX CUCTEMATHYCCKHUX I'PYIIIl; YMCHHUC PCIIATb OMOJIOTHYECKHE 3aga4du,
BBIABJIATH IPUYMHHO-CICACTBCHHBIC CBA3H

MEXIy UCCIETyEeMbIMU OMOJIOTMUECKIUMU MPOIIECCAMU U SIBICHUSMU, JI€TIaTh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHUH TMOJIYYCHHBIX PE3yJIbTaTOB; YMEHUE BBITIOJHATH JJAOOPATOPHBIE
U TIPaKTUYECKUEe PaboThI, COOIIONATH MpaBUiia

npu pabote ¢ y4eOHBIM U J1TA0OPAaTOPHBIM OOOPYIOBAHMEM; YMEHHE BBIJIBUTATH
TUTIOTE3bI, TPOBEPATH HMX HKCICPUMEHTAILHBIMU CpEeACTBaMU, (QOPMYIHpYsS IEIb
WCCJICIOBAHUSI, aHATM3UPOBATh TMOJYYCHHBIC PE3yJbTaThl U JI€JIaTh BBIBOJbI, YMEHUE
y4acTBOBATh B YU€OHO-HCCIIE0BATENHCKOM paboTe 1Mo OMOIOTHH, SKOJIOTHH U MEUIINHE,
NPOBOJAMMON Ha 0a3e INKOJBHBIX HAyYHBIX OOIIECTB, W MyOIMYHO MPEICTABISTH
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IMOJIYUYCHHBIC PC3YJbTAaTbl Ha YYCHHYCCKHUX KOH(l)CpeHHI/ISIX; YMCHHUC OLCHHUBATH
9TUYICCKUC ACIICKThI COBPECMCHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B 00JIacTH

OuoJoruu u MCINITMHBI (KJIOHI/IPOBaHI/IG, HCKYCCTBCHHOC OIINIOJOTBOPCHHUC,

HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYLIECTBISATh OCO3HAaHHBIM BbIOOp Oyaymed mnpodeccrnoHaIbHOMN
JESTENIbHOCTH B 00NacTH OWOJIOTMH, MEIWLMHBI, OHOTEXHOJOTHH, BETEPHUHAPUH,
CEJIbCKOTO XO34KCTBA, MHUIIEBOW MPOMBIIUIEHHOCTH, YIIyOJsTh MO3HABATEIIbHBIM
UHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH Npodeccuu u
IPOAODKEHHE  OMOJIOTMYECKOro  O0pa3oBaHMs B OpPraHM3alUsIX  CPEIHETro
Ipo(eCCHOHATIBHOTO U BBICIIET0 00pa30BaHUs.

[IpeameTHbIE pe3yabTaThl OCBOEHUA yueOHOro npeamera «buonorus» B 11 kiaacce
JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTMU B CUCTEME €CTECTBEHHBIX

HayK, B (JOpPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, B
MO3HAHUU 3aKOHOB MPUPOJIbI U PEIICHUHN FKOJOTUUECKUX MTPOOJIEM YEIOBEUYECTBA, a
TaKXe B PEUIEHUU BOIPOCOB PALMOHAIBLHOTO IPUPOIOIIOIb30BaHUs, U B
(dbopMHUpPOBAaHUHU [IEHHOCTHOTO OTHOIICHHS K IPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIA/C
POCCHICKUX U 3apYOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHUE OMOJIOTUN; YMEHUE

BJIAJIETH CUCTEMOM OHWOJOTUYECKUX 3HAHUH, KOTOpas BKJIFOYAET
OTIpEJICIICHHS ¥ IOHMMAaHHUE CYITHOCTA OCHOBOIIOJIATa0IINX OMOIOTHUYECKIX TEPMUHOB
U TIOHSTHH (BHI, DKOcucTeMa, brocdepa), Ononorunyeckue Teopuu (IBOIIOIIMOHHAS
teopust Y. [lapBuHa, cuaTeTHUECKask Teopus dBostonun), yuenus (A.H. CeBepiioBa — o
NyTsX U HarpaBieHusx sostonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI
(renetuueckoro paBHoBecus k. Xapau u B. BaiinOepra, 3apoapIieBOro CX0/ICTBa
K.M. bapa), npaBuia (Muaumyma FO. JInbrxa, 5K0JI0rH4eCKOM MUpaMuibl SHEPTHH ),
runotessbl (runore3a «mupa PHK» V. 'unbepra); ymenue BiaaeTb OCHOBHBIMU
METOJ[aM{ HayYHOTO MO3HAHUS, UCTIOIb3YEMbIMU

B OMOJIOTHYECKUX MCCIICIOBAHUSIX )KUBBIX O0BEKTOB M DKOCUCTEM (OIHMCAHMUE,
U3MEpeHne, HaOII0ICHHE, DKCIIEPUMEHT),  CIOCOOaMU BBISBIICHUS U
OIICHKH aHTPOIIOTCHHBIX H3MEHEHU B MIPUPO/IC; YMEHUE BIICISATh
CYIIIECTBEHHBIC TTPU3HAKH: BUOB, OMOTE€OIIEHO30B, YKOCUCTEM U

orocdepsbl, CTAOMIM3UPYIONIETO, IBIKYIIETO U Pa3phIBAIOIIETO ECTECTBEHHOTO 0TOOPA,
AJTOTIATPUYECKOTO M CHUMIATPUUYECKOTO BUI000PA30BAHUS, BIMSHUS JIBIDKYIINX CHIT
IBOJIIONIMM Ha TEHO(OHJ TOMYNSAIHNHA, MPUCTIOCOOICHHOCTH OpPraHU3MOB K Cpefe
oOWTaHMs, YepeAOBaHUsS HAIPaBJICHUH SBONIOIMH, KPYTrOBOPOTa BEIIECTB M TIOTOKA
DHEPTrUM B JKOCHUCTEMaX; YMCHHE YCTAHABJIMBATh B3aUMOCBS3H MEXIY IpOIleCCaMu
ABOJTFOITUH, IBYKYIITUMHU

CHUJIaMH aHTPOIIOI'CHE3d, KOMIIOHCHTAMM PAa3JIMYHbIX 9KOCUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K
HUM OpPraHnu3mMoB; YMCHHUC BbIABJIATL OTIWMYUTCIBHBIC IIPU3HAKK JKHBBIX CHUCTCM,
HpI/ICHOCO6JI€HHOCTB BHJOB K Cpc€ac O6I/ITaHI/IH, A0OMOTHYCCKNX M OMOTUYECKHUX
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KOMITOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH OPraHU3MOB B COOOIIECTBaX, aHTPOIIOT€HHBIX
U3MEHEHHUH B 9KOCUCTEMaX CBOE MECTHOCTH; YMEHHUE HCIOIb30BaTh COOTBETCTBYIOLINE
apryMeHTbI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHUIO U CUMBOJIUKY JIJISl I0KA3aTelIbCTBA POJCTBA
OpPraHu3MOB pa3HBIX CHCTEMATUYECKUX TPYMI, B3aUMOCBS3M OPraHU3MOB U CPEIbI
oOWTaHMs, €MUHCTBA YETOBEYCCKUX PAC, HEOOXOIUMOCTH COXPaHEHHUS MHOTO00pa3us
BUJIOB U DKOCUCTEM KaK YCJIOBHS COCYILIECTBOBAHUS MPUPOJIbI U YETIOBEUYECTBA; YMEHUE
pemaTh OMOJIOTHYECKUE 3a/1a4UH, BBISBISITH IPUYUHHO-CJICICTBCHHBIC CBSI3U

MCKAY UCCICAYCMbIMU OMOJIOTHYSCKUMH npoucCCaMu U ABJICHUAMU, JCJIIaTh BbIBOJAbI U
IMPOTHO3bI HA OCHOBAHUWH IMOJYUYCHHBIX PC3YJIbTATOB, YMCHHUC BBIIIOJHATH na60paT0pHLIe
H IIPAKTUYICCKUC pa6OTBI, CO6JIIO,II&TI) IIpaBHJIa

pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAaHUEM; YMEHUE BbIIBUTATh
TUIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTATBHBIMU CPEACTBAMU, (HOPMYIUPYS LIETh
UCCJIEIOBAHUSI, AaHATTM3UPOBATD MOJTYYCHHBIE PE3YJIbTATHI U J€NIaTh BHIBOJIbI, YMEHUE
y4acTBOBATh B yU€OHO-UCCIIEIOBATEIIbCKON paboTe 1Mo OMOJIOruH,

9KOJIOTHUHU U MCIUITUHC, HpOBOIIPIMOﬁ Ha 0a3e NIKOJILHBIX Hay4YHBIX O6HI€CTB, )51 I'IY6JII/I‘IHO
NpCACTABJLATE IIOJYUYCHHBIC PC3YJIbTATbhl HAa YUYCHHYCCKHUX KOH(prGHI_II/IHX; YMCHHUC
OICHHUBATD I'MIIOTC3bI U TCOPHUHU O IIPOHUCXOKIACHHUU JKU3HU, YCIIOBCKA U

YeJIOBEUECKHUX pac, 0 MPUUMHAX, MOCIEACTBUSAX U CIIOCO0AX MPEI0TBPAICHUS
rJ1I00aJIbHBIX U3MEHEHUI B Onocdepe; yMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuoHaabHON

NEATETLHOCTH B 00JaCTH OWOJIOTHH, SKOJOTHH, MPHUPOIONOIL30BAHMS, MEIHWIIMHEI,
OMOTEXHOJIOTUM, TICUXOJOTUU, BETEPUHAPUM, CEJIBCKOTO XO3MMCTBa, MHUIIEBOMN
MPOMBIIIUICHHOCTH, YIIyOJsTh TO3HABATEIIbHBIH HWHTEPEC, HAampaBJICHHbBIN Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIONICH Mpodeccuu U MPOJIOKEHUE OMOJIOTHYECKOTO
00pa3oBaHMs B OPraHU3alMAX CpeIHero MpohecCuOHANIBHOTO U BBICIIETO 00pa30BaHUs.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne Haunmenosanue tem KomnuectBo OCHOBHBIE BUIIBI JIEATEIILHOCTH
[IporpamMmmuoe coaepxkaHue
/11 y4eOHOro mpeameTa 9acoB o0yJaronmxcs
1 | Tema «buoJsiorusi Kak HAyKa»
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1.1

bnomorus xak
KOMIUICKCHAs HayKa W
KaK 4acTh
COBPEMEHHOIO
oO1recTBa

CoBpemMeHHast OuoJIoTHsI —
KOMITJIEKCHast Hayka. KpaTkas ucrtopus
pa3BuTHs Ouosioruu. buonorndeckue
HAyKH ¥ U3y4aeMble UMU MPOOIIEMBI.
dyHaaMeHTabHBIC, IPUKIIATHBIC U
MIOMCKOBBIE HAYIHBIC UCCIICJIOBAHUS B
OMOJIOTHH.

3HadyeHre OMoIoruy B pOPMHUPOBAHUHT
COBPEMEHHOU €CTECTBEHHO-HAYYHON
kaptuHbl mupa. [Ipodeccun,
CBSI3aHHBIC ¢ OMOJIOTHEH. 3HAUCHUE
OMOJIOTHH B MPAKTUICCKON
JICSTEIbHOCTH YEJI0BEKA: MEAULIMHE,
CEJIILCKOM XO035HCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIbI.

JlemoHcTpanuu

[Hoptpetsi: Apucrotens, Teodpacr,
K. JIunnen, JXX.b. Jlamapk, Y. /{apBuHs,
V. I'apseu, I'. Mennaens,

B.U. Bepnanckuii, N.I1. ITaBnos,

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSTUI: HAYYHOE MUPOBO33PEHUE,
Hay4yHas KapTUHA MUPa, HAY4YHbBII
METOJ, TUIOTE3a, TEOPHSI, METObI
MCCIICIOBAHMS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJib
Cpellu JPYTuX eCTEeCTBEHHBIX HAYK.
OreHnBaTh BKJIAJ OTEYECTBEHHBIX
Y4EHBIX B Pa3BUTHE OUOJIOTHH.
OneHnBaTh poJib OMOJIOTUYECKUX
OTKPBITUH U UCCIICIOBAHUN B PA3BUTHH
HAyK{ U IPAKTUYECKOM JACSITEIBHOCTH
JFOEH.

[lepeuncnars npodeccuu, CBI3aHHBIC
C COBPEMEHHOM OHMOJIOTHUEH.
[IpuBOAUTH MPUMEPHI MPAKTHUECKOTO
WCITIOJIb30BAHUS JJOCTHXKEHUM OMOJIOTHH
B MEJIUIIMHE, CEITHCKOM XO3SIICTBE,
MIPOMBITIUICHHOCTH ¥ OXpaHe TPUPOJIBI
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.. MeunukoB, H.I1. BaBuios,
H.B. Tumodeer-PecoBckuid,

Jx. Yorcon, ®@. Kpuk, /[.K. benses.
Tadmuibl 1 cxeMbl: «CBs3b OMOJIOTUHN

C AIpyruMH Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK

HToro yacos o teme 1

2 Tema «7KuBble cuCTEM bl U UX U3Yy4Ye HUE)
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2.1

JKuBbBIE CUCTEMBI U UX
CBOUCTBA

JXKuBble cUCTEMBI KaK MpeaMeT
n3ydeHus onosiorur. CBOMCTBA HKUBBIX
CUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, IUCKPETHOCTD U I[EIOCTHOCTD,
CJIIOKHOCTh U YIIOPSJOYCHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCIIPOU3BECHUE,
pa3ApaKUMOCTh, UBMEHYUBOCTh, POCT
U pa3BUTHE.

JemoHcTpauumn
Tabauib! u cxeMbl: «OCHOBHBIE

MIPU3HAKHU KU3HWY», «buonornueckue
cuCTeMBI», «CBOMCTBA JKUBOU
MaTepum»

PackpbiBaTh coliep’)KaHUE TEPMUHOB U
TIOHSTHUI: )KUBasi CUCTEMA, DJIEMEHT,
MOJICUCTEMA, CTPYKTYPa; OTKPBITOCTb,
BBICOKAs YIOPSAI0YCHHOCTb,
YIIPaBJISIEMOCTh, UEPAPXUYHOCTbD.
XapakTepu3oBaTh CTPYKTYpPY U
CBOMCTBA JKMBBIX CUCTEM, OTJINYHUS
XAMHYECKOT'O COCTaBa 0OBEKTOB YKUBOM
Y HEeXKWUBOU MPUPOBI, OO TPUHITUTT
KJIETOYHOW OpTraHU3allNuu KUBBIX
CHCTEM.

CpaBHuBaTh OOMEHHBIE MPOLIECCHl B
HEXUBOM Y JKUBOW MIPUPOJIE;
PAaCKpbIBATh CMBICII PEAKLINI
MeTaboIu3Ma.

OOBSACHATH MEXaHU3MBbI
CaMOPETYJISILIUY )KUBBIX CUCTEM
PAa3IMYHOIO UEPAPXUUECKOTO YPOBHS;
PACKpBIBATH CYyTh MIPUHIUIIOB

MOJIOKUTEIIBHON U OTPULATEIIbHON
oOpaTHOI1 CBs3M.

AHanM3UpOBaTh CBOMCTBA
CaMOBOCIIPOU3BEEHNUS, POCTA U
pa3BUTHS OPraHU3MOB
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2.2

YpoBHeBas
OpraHu3alUsl JKUBBIX
CUCTEM

YPpOBHM OpraHu3alvu KUBbIX CUCTEM:
MOJIEKYJIAPHBIN, KJICTOYHBIM,
TKAHEBBIN, OPTaHU3MEHHBIM,
MONYJISIIIMOHHO-BUOBOM,
SKOCUCTEMHBIN
(OnoreoneHOTHYECKHIT ), OOChEepHbIH.
[Ipoueccel, IPOUCXOASIIUE B )KUBBIX
cucrtemax. OCHOBHbIE IPU3HAKU
»uBoro. JKu3ns kak popma
CylliecTBOBaHMs Matepuu. Hayku,
M3YyYarolIne KUBbIE CUCTEMBI HA
Pa3HBIX YPOBHSX OpPraHU3aLINM.
N3ydeHune xkuBbIX cucteM. MeToibl
ouosiornyeckor Hayku. HaGmronenue,
M3MEpPEHUE, DKCIIEPUMEHT,
CUCTEMAaTHU3alMsl, METaaHAIIN3.
[ToHsiTHE O 3aBUCUMOW U HE3aBUCUMOU
nepemeHHou. [Inanuposanue
akcriepuMenTa. [locranoBka u
npoBepka runore3. Hynepas runoresa.
[TonsaTue BEIOOPKH U €€
JIOCTOBEpHOCTh. PazOpoc B
Oounonornyeckux JaHHbIX. O1eHKa

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUHN: 0OMEH BEIIECTB U
IIPEBpAILICHUE SHEPTUH,
CaMOBOCIIPOU3BEICHNUE,
CaMOpEryJIsilus, Pa3BUTHE, )KU3HbD,
Hay4YHBIN (pakT, HAyYHBIH METOI,
npoOJieMa, TUIOTe3a, TEOpUsl, MPaBUIIO,
3aKOH.

[lepeunciaTh NPU3HAKYU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHU
OpraHU3alli{ KUBBIX CUCTEM U METObI
OMOJIOTMYECKUX UCCIIEIOBAHUN.
OnucsiBaTh 0COOEHHOCTH,
XapaKTEpHbIE JJI KaXI0I0 YPOBHS
OpraHu3alH KUBOTO.

HaspiBaTh HayKu, U3y4arolue ;KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHAX
OpraHU3aLHH.

CpaBHHBaTh MEX1y COOOH )KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEMN
OpraHM3alMU U IPOUCXOISIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH TMOJIY4E€HHBIX
pe3ynabpTaToB. [IpyunHbI McKakeHUs
pe3ybTaToOB dKcrepuMeHTa. [lonsatue
CTaTUCTUYECKOIO TeCTa.
JdemoncTpanun

Tabauibl ¥ cxemMbl: «YpoBHH

OpraHu3alluy KUBOM IPUPOJIBI»,
«CTpoeHre KUBOTHOM KIIETKU»,
«TxaHu ’KUBOTHBIX», «CHUCTEMBI
OpraHOB YeJI0BEYECKOro OpraHu3Ma,
«buoreorneHos», «buocdepan,

«Metoabl U3ydeHUs HKUBOH TPUPOJIBI».

O6opynosanue: 1aboparopHoe
o0opy10BaHKe JIJIsl IPOBE/ICHUS
Ha0JII0JICHU, U3MEPEHHI,
IKCIIEPUMEHTOB.

IIpakTuuyeckas padora
«Hcnonb30BaHue pa3IMYHBIX METOA0B
IIPU U3YUYEHHUU KUBBIX CUCTEM).

[TokaseiBaTh poJib T'MIIOTE3 U TEOPUH
B ()OpPMHUPOBAHUH €CTECTBEHHO-
Hay4HOW KapTHUHBI MUpa

HUtoro yacos 1o teme
3 Tema «bHomorug KiIeTrKku»
3.1 | Uctopus oTKpbITHS U Knerka — cTpykTypHO- PackpbiBaTh cojiepskaHie TEPMUHOB U

H3YUYCHHA KIIETKH.
Knetounas TEOpHA

(GyHKIMOHAIbHAS €MHUIIA )KHBOTO.
HcTopus OTKPBITHS KIIETKU.

Pabote! P. I'yka, A. JleBeHryka.
Kinerounas teopus (T. llIBaHH,

M. IlIneiinen, P. BupxoB). OcHOBHEIE

TIOHATHM: KJIETKa, OpraHellIbl,
YKapHOTHI, IPOKAPHUOTHI, BUPYCHI,
IUTOJIOTHS (KIIeToYHass OHOJIOTHs),
KJIETOYHAsI TEOPHUSI.
XapakTepu3oBaTh OCHOBHBIE ATAITbl
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MOJIOKEHHSI COBPEMEHHOW KJIETOYHOMU
TEOPUHU.

JIleMmoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBeHryk, T.
[[IBanH, M. Illneinen, P. Bupxos, K. M.
bap.

O0opynoBanme: CBETOBOM MHKPOCKOIL,
MUKPOITpEnapaThl pPaCTUTEINBHBIX,

KUBOTHBIX U 6aKTepI/IaHBHBIX KJICTOK

Pa3BUTHS ITUTOJIOTUN KaK HAYKU U €€
ohopMIICHUE B KIIETOUYHYIO OHOJIOTHIO.

[Toka3piBaTh BKJIAJl YUEHBIX-OMOJIOTOB B
WN3YUYCHHE KJIETOYHOTO CTPOCHUSA
OpraHU3MOB.

[lepeunciAT OCHOBHBIE MOJIOKEHUS
KJIETOYHOM TEOpUH, OOBSACHATH €€ POJIb B
(opMHpPOBaHNU €CTECTBEHHOHAYYHOU
KapTuHbl MUpa. [IpuBOAUTH
JI0Ka3aTeIbCTBA POACTBA OPTaHU3MOB C
VICII0JIb30BaHUEM I10JI0KEHUN
KJIETOYHOHN TEOPUU

3.2

MeToabl MOJIEKYIIIPHOU
1 KJIETOYHOI OMOJIOTUHr

MeToabl MOJIEKYISIPHOU U KIIETOYHOU
OMOJIOTUN: MUKPOCKOIIHS,
xpomatorpadusi, 351eKTpodopes, METO
MEYEHBIX aTOMOB, U PepeHIaIbHOe
EHTPU(PYTUPOBAHUE, KyIbTUBUPOBAHHE
KJIETOK.

U3yuenue pukcupo8aHHbIX Kiemox.
DJIEKTPOHHAS! MUKPOCKOTIUSI.
KongokanbHas MUKpocKonus.

BumanvHoe (npudicusHennoe) usydetue
KJIeMOK.

PackppIBaTh copiepyKaHie TEPMUHOB H
MTOHATUI: MUKPOCKOIIUPOBAHUE,
TIPUTOTOBJICHUE CPE30B,
nuddepeHranIbHOe OKpallliBaHue,
xpoMarorpadusi, d7eKTpodopes, MeTo
MEUYEHBIX aTOMOB, IICHTPU(YTHPOBAHUE,
METOJI KYJIBTYPhI KJIETOK U TKaHEH, METO]T
pexomOuHanTHbIX JIHK.
XapakTepru30BaTh OCHOBHBIE METO/IbI
V3y4CHUs )KUBOU MPUPOBI. I 0OTOBUTH
BPEMEHHBIC

MUKPOIIPENAPATHI, PACCMATPUBATH UX
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JlemoHCcTpauumn

Tabuuipl U cxeMbl: « CBETOBOU
MHKPOCKOTI», « DJIEKTPOHHBIN
MHKpOCKON», «IcTopust pa3BuTus
METOJI0B MUKPOCKOIIHI.

O6opynoBaHme: CBETOBOMl MMKPOCKOII;
MHUKpOIperapaThl PaCTUTEIIbHBIX,
YKUBOTHBIX U OaKTEPHAIBHBIX KJICTOK.
IMpakTuyeckas padora «l3yuenue
METOJIOB KJICTOYHOH OMOJIOTHH
(xpomatorpadusi, anekTpodopes,
nuddepeHnantbHoe
nenTpudyruposanue, [1LP)»

B CBETOBOM MUKPOCKOII 1 ACJ1aTb
OITMCaHUuC.

OOBsICHATH U COOIOATh IPaBUIa
TEXHUKH MUKPOCKOITUPOBAHUS

NToro vacos nmo teme
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Tema «XumMuueckas o Praimsaluus KICTKH»

4.1

XUMHUYECKUU COCTaAB
KJIeTKU. Boma u
MHHEPAJIbHBIE BEILIECTBA

2

XUMHYECKHM COCTaB KIETKU. Makpo-,
MHUKPO- U YIBTPAMUKPOIJIEMEHTBHI.
Bona u €€ posib kak pacTBOPUTEIIA,
peareHTa, yuacTue B
CTPYKTYpHUPOBAHUU KIIETKH,
TeIIoperyasiuuu. MuHepaibHbIe
BEI[ECTBA KJIIETKH, UX OMOJIOTHYECKas
poib. POk KATHOHOB M AaHHOHOB B
KieTke. JleMmoncTpanuu

JlmarpaMMBL: «Pacnipenenenue

XUMUYECKUX BJIEMEHTOB B HEKHMBOM
npupone», «PacnpeneneHue

PackpeiBaTh copiepkaHle TEPMUHOB U
HNOHSITUNA: AJIEMEHThI-OMOTEHBI, AUINOJb,
BOJIOPOJHAS CBSI3b, TUAPO(DUIBHOCTS,
ruipopoOHOCTE, TYpProp, MUHEpPAIbHbIE
BelIeCTBa, Oy(pepHble CUCTEMBI, aHUOHBI,
KaTHOHBI. [lepeuncnsaTs 0coOeHHOCTH
XUMHUYECKOTO COCTaBa KJIETKHU.
PaznuyaTte Makpo-, MUKpPO- U
YJIBTPAaMUKPOIJIEMEHTHI, BXOJISAIIUE B
COCTaB HUBOTO U UX POJIb B OPTaHU3ME.

XapakTepu30BaTh CTPOCHUE U CBOMCTBA

XUMHAYECKUX DJIEMEHTOB B KUBOU
IIPUPOLIEY.
Tabuuubl u cxemsbl: «lleproauueckas

Ta0JINIAa XMMHUYECKHUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIBDY,

«BemiecTBa B cocTaBe OpTraHu3MOB»

BOJIbI; OOBSACHSTH IPUUUHBI €€ 0COOBIX
CBOWCTB M (DYHKIIUU B KJIETKE.

[Toka3wpIBaTh pOJIh KATHOHOB ¥ AHMOHOB B
00ecrieYeHUH MPOIECCOB
KU3HEACATEITLHOCTH (OCMOPETYJISIINS,
CO3/IaHlE€ MEMOPAHHOTO MOTEHIIUANIA,
perymsius padboTel 0TKOB), pabOTHI
OydepHbIX cucTeM.

YcTaHaBIMBaTh B3aUMOCBS3b CTPOCHUS U
(yHKIIUY HEOPTAaHUYECKHUX BEIIECTB
KJIETKU
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4.2

Opranuyeckue
BEIIIECTBA KJIETKU —
OesKu

OpraHuyeckue BelecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMMHOKHCIIOTHBIM COCTaB OEJIKOB.

CTpyKTypbl O€TKOBON MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka, MenTHaHas
CBs13b. BTopuuHasi, TpeTuyHas,
YETBEPTUYHAS CTPYKTYPHI.

Jlenatypanus. CoiicTBa OEIKOB.
Knaccuduxanus 0e1KoB.

buonoruyeckue GyHKIINMU OCIIKOB.
[ Ipuonwl.

JlemoHcTpanuu
IlopTpet: JI. Ilomuur.

Tabmuier u cxembl: «CTpOeHHE

MOJICKYJIBI Oenka», « CTpYKTYpbI
OEJIKOBOM MOJIEKYJIBI.

PackppiBaTh copiepkaHue TEPMUHOB H
MOHATHI: MOHOMEPHI, TOJTMMEPHI, OETTOK
(IpOTEuH), NeNTU, aMUHOKHCIIOTA,
NEeNTUAHAS CBA3b, MOJUCHTHUI,
JieHaTypalus, peHaTypanus,
rI00YIsIpHBIE U PUOPHILIAPHBIE OCIIKH,
TTPUOHEI.

XapakTepu3oBaTh OCJIKH, UX
CTPYKTYPHYIO OpTaHU3aINI0 U PYHKITUN
(cTpyKTypHasi, SHepreTuIecKas,
CUTHAJIbHASI, PETYJISTOpHAs,
JIBUTATEIIbHAS, 3AIUTHAS,
(dbepmeHTaTUBHAS).

Ha3piBaTh XUMHUECKHE OCHOBBI
(bopMHUpPOBaHUS CTPYKTYP OCIKOBOM
MOJICKYJTBI.

Oo0opyaoBaHmne: XMuMUYECKas MOCy1a U
obopynoBanue. JlabopaTopHas padora

«O06HapyxeHre OCJIKOB C TTOMOIIIBIO
KaueCTBEHHBIX PEaKIIHii»

[IpuBoauTh mpuUMeEpsl  (GUOPHILISPHBIX,
rII00YJISIPHBIX OEJIKOB.

BbINOMHATE KaueCTBEHHBIE PpPEaKIUU
Ha OOHapy)XeHHE OCJIKOB B KJIETKE;

00BIACHSITH MMOJIYYCHHBIC PC3YJIbTAThI
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4.3 |Opranuueckue YrneBoabl. MoHOCaxapupl, PackpbIBaTh cojiep:KaHue TEPMUHOB U
BEICCTBA KIETKH — TcCaxapyibl, OJIMTOCAXapubl U MOHSATUMN: YTIEBOJIbI, MOHOCAXapHUJIbl,
YIIICBOIBI noyicaxapubl. OOIIKHI TJIaH CTPOSHUST  JIHcaxapubl, OJIMTOCAXaAPUIbI,

U QU3UKO-XMMUYECKHE CBOWCTBA M0JIMCaxapuibl, TII0K03a, pubo3a,
yraeBo0B. buonorndyeckue GyHKIMU  [1e30Kcupr003a, 1akTo3a, MaJIbTo3a,
yraeBooB. JlemoncTpanumn caxapo3a, Kpaxmai, [IMKOTEH,
Ta6uuipl 1 cxembl: «CTpoenne MoJjiekyst He/IIH0I03a.

YTJIEBOJIOBY KnaccuguuupoBaTh yrieBoibl 10
CTPOCHHIO W TMEPEUUCIsITh HX
byHKIUU.

[TpuBOIUTE MPUMEPHI PASITUYHBIX
VTJIEBOJIOB (MOHOCAXapHU/I0B,
caxapuioB, OJIUrocaxapuios,
MOJINCAXaPHJIOB)

4.4 Opranunyeckue JIunuast. I'uapodunbHO-ruaApodoOHbIe  PacKkpbliBaTh cofepKaHue TEPMUHOB U

BEIICCTBA KIICTKU —
JIMIIU A bI

cBoiicTBa. Knaccudukanus aunuaos.

Tpurnunepunsl, pochomunuasl, BOCKH,

crepouibl. bronorundeckue GyHKIUH
munuoB. OOmuMe cBolicTBa
OMOJIOTHYECKUX MEMOpPaH — TEKY4eCTh,
CITOCOOHOCTH K CaMO3aMBIKaHHIO,
TIOJTYyTIPOHUIIAEMOCTb.

NOHSTUI: JIUIH]IbI, TPUTJIALIEPUIBI,
(ocdonunuibl, BOCKU, CTEPOU/IBI,
JTUIONPOTEUHBI, TIIMKOJIUITUIBI.
KnaccudunupoBats TUNUIEL 1O
CTPOEHHUIO; XapaKTepU30BaTh UX
byHKIIIH

JlemoHcTpanuu

Tabauis! u cxembl: «CTpoeHHE MOJIEKYIT

ITUIINIOBY
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4.5

HykJ1IeMHOBBIE KUCIIOTHI.
CrtpoeHnue u

dbyukiuu JIHK, PHK,
ATO

Hyxkneunossie kucnorsl. JJHK u PHK.

CtpoeHne HyKJIEMHOBBIX KUCIIOT.
Hyxmeoruapl. [TpuHummn
KOMILIeMEHTapHOCTH. [IpaBuio
Yapradda. Crpyxrypa JHK — aBoiinas
crupasib. MeCTOHAXO0XKICHUE U
ounonornyeckue ynkuu JJTHK. Bub
PHK. ®ynkiuu PHK B kietke.

Crpoenune monekyibl ATO.

Maxkposprudeckue CBsI3H B MOJIEKYJIE
ATO®. buonornueckue pynkuuu ATO.
BoccTaHOBIEHHBIE IEPEHOCYUKH, UX
(yHKIIMM B KJIETKE. [pyeue
Hykneozuompugocgpamor (HTD).
CexBenupoBanue JIHK. Memoowi
CeHOMUKU, MPAHCKPUNIMOMUKU,
NnpPOMeoOMUKU.

JlemoHcTpanuu

[loptpetsl: JIxx. Yorcon, @. Kpuk, M.
Yunkunc, P. ®pankiaun, @. Caurep,

C. Ilpy3unep.

Tabauie! u cxeMbl: «HykinenHoBble

KHCIIOTBD», «CTpoeHue MoisieKyiisl ATD».

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATHI: 1€30KCUPUOOHYKIICHHOBAS
kuciora (JIHK), pubonyknennoBas
kuciora (PHK), nykineotun, HyKIeo3u/1,
Q30TUCThIC OCHOBAHUS, aJICHUH, TyaHWH,
[IUTO3WH, TAMUH, YpaIui,
KOMITJIEMEHTapHBIC OCHOBAHUS,
aneHosuHTpudochar (ATD),
MaKpOAPTUYECKas CBS3b,
CEKBEHUPOBaHKE, TEHOMUKA,
TPAaHCKPUIITOMHKA, TPOTEOMHKA.
XapakTepu3oBaTh, ONUCHIBATH U
CXeMaTHUYEeCKU U300paXkaTh CTPOCHUE
Hykieoruaa JJHK u nBoitHo# crinpanu
JIHK, cexBenupoBanue /JJHK.

OnucsiBaTh nporecc perunkannu JJTHK B

KJICTKE M Ha3bIBaTh €r0 OMOJIOTHYECKOE
3HA4YCHHC.

XapakrepuzoBath Gpynkiuu JJTHK.

Paznuuate cTpykTypy U pynkimu PHK.
OnuceIBaTh MPOLIECC TPAHCKPHUIILINH.
CpaBHUBaTh HYKJIENHOBBIE KUCIIOTHI
(AHK u PHK).

XapakTepu3oBaTh 0COOCHHOCTH
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OobOopyaoBanme: XuMHUYECKas MOCYJa U
oOopynoBanue. JlabopaTopHasi padora

((I/ICCHG,ZIOBaHI/Ie HYKJICUHOBBIX KHCJIOT,
BbBIZICJICHHBIX U3 KJIICTOK PA3JIMYHBIX

ctpoenus u pyakuun ATO.

dopMyUpoBaTh U OOBACHITH MPUHIIUTL
KOMIUIEMEHTAPHOCTH U TTPaBUJIO

Yapradda

OpPTaHU3MOB»
4.6 MeToapl CTPYKTYPHOM 1 CrtpykTypHas OUOJIOTHUS: PackpbIBaTh cOJIepKaHUE TEPMUHOB U
OuoJsioruu OonmoxumMuveckue u ouodusnueckue MMOHSITUI: MOJICJIMPOBAHHE,
MCCIIEIOBAHUS COCTaBa U KOMIIBIOTEPHBIN Iu3aitH. [lepeuncnsate
MPOCTPAHCTBEHHOU CTPYKTYPBI MEPCIIEKTUBHBIC HAMPABJICHUS HAYYHBIX
ouomonexyi. Moodenuposarue WCCIIEIOBAHUM B CTPYKTYPHOU
CMpPYKmMypsl U QYHKYULL OUOMONEKYL U UX |OUOJIOTUHN, PACKPBIBATh UX 3HAYEHUE IS
Komniekcos. Komnviomephwiii Ouzatin u  MEJULUHBI U CETLCKOr0 X0341iCTBa
opeanuyeckul Cunmes OUOMONEKY U UX
HEenpUpOOHbIX AHATI0208
HToro 4acoB 1o Teme 10
5 [Tema «CtpoeHue u )y HKUMHU KIETKID)
5.1 [Tumsl KJIETOK. 1 THIBI KJIETOK: 9yKapUOTHUECKAS U PackpbIBaTh coJiepKaHUE TEPMUHOB U
HpOKapI/IOTI/I‘-IeCKaSI [IPOKAPHOTHYCCKAL. OHSITUH: ITPOKAPHUOTHUUCCKAA KIICTKA,
KIIeTKa CtpykTypHOGDYHKIIMOHATLHBIC KJIETOYHAs CTCHKA, MyPEUH,

00pa3oBaHUs KIETKH.

CrpoeHue MpoKapuOTUUECKOM KIIETKH.

(OTOCHHTETHYECKHE MEMOpaHBI,
bnarenuH.
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KiterouHasi cTeHKa OakTepuil U apxei.
Oco0eHHOCTH CTPOCHHUSI TETEPOTPOPHOM
U aBTOTpO(HOI

Xapaktepu3oBatb (OpMYy U pa3Mepsl

byHKIANA
reHEeTHUYECKOro armapara NpoKapHuorT.

IMPOKAPUOTUICCKHUX  KJICTOK]

IPOKAPUOTUYECKUX KJIETOK. MecTto u
pOJIb IPOKAPHUOT B OMOLIEHO3aX.

JlemoHcTpanuu
Tabnuibl 1 cxeMbl: «CTpoeHue

SYKapUOTHYECKON KIIETKN», «CTpoeHne
IPOKAPUOTUYECKOMN KIETKI

OnuceIBaTh MPOILIECC
CriopooOpa3oBaHus, OTMEYaThb €ro
3HaYCHUE IS BBDKUBAHUS OaKTepuii
npu YXYIIIEHUN yCJIOBUI
CYIIECTBOBAHMSI.

OnuchIBaTh Pa3MHOMXKCHUE IPOKAPHOT.
O1eHUBaTh MECTO U POJIb MIPOKAPHOT B
OuoIeHo03ax
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5.2

CtpoeHnue
HYKAPUOTUYECKOMN
KJIETKU.
[ToBEpXHOCTHBIN
anmapar KJIETKU

Crtpoenune U QyHKIIHOHUPOBAHUE
SYKAPUOTUYECKOMN KIIETKH.
[Tna3maTruueckass MeMOpaHa
(mna3manemma). CTpyKTypa
1a3MaTuyeckor MmeMopansl. TpancnopT
BEIIECTB Yepe3 MIa3MaTHYECKYIO
MeMOpaHy:

naccuBHbIN (MU dy3us, oonerd€éHHas
G dy3usi), akTUBHBIHN (IIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).

[TonynpoHuiiaeMocTh MeMOpaHBI.
PaboTa HaTpuii-KaJIneBOro Hacoca.
DHJIOUTO3: TUHOLMTO3, ParouuTos.

Jx3o1mTo3. Kimetounas creHka.
Ctpyktypa 1 QYHKIIUN KICTOUYHON
CTEHKH pacTeHUM, rpudoB.

JlemoHcTpauumn
Tabsuubl 1 cxeMbl: «CTpoeHue

SYKAPUOTUYECKOMN KIETKN», «CTpoeHue

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATHI: TUTa3MaTHYecKas MeMOpaHa
(masmanemMma), KUAKOCTHO-MO3auuHas
MOJIC]Tb, MEMOpaHHBIE OCIIKU
(mepudepuueckre, MHTETPAIbHBIE),
TIMKOKAIHMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLMUTO3,
(arouTo3, MMHOIIUTO3, IK30IUTO3,
KJIETOYHAsI CTCHKA, TJIa3MOJICCMEI,
CUMILJIACT.

XapakTepu3oBaThb 0COOCHHOCTU CTPOCHHUS
1 (QYHKITMH SyKapUOTHIECKON KIIETKH;
TPaHCHOPT BELIECTB 4YEpe3
[U1a3MaTHYECKy0 MEMOpaHy: MacCUBHBIH
Y aKTUBHBINA TPAHCTIOPT; pabOTy OEIKOB-
KaHaJIoB; pabOTy HATPUI-KAJIMEBOTO
Hacoca; CTPYKTYpy U QyHKUIUU
KJIETOYHOM CTEHKU PAaCTEHUH U rpuOOB

57




®denepanbHas pabodas mporpamma | buonorus. 10—11 xknacesl (yrimyOn€HHBIA yPOBEHB )

KUBOTHOU KJIETKW», «CTpoeHUE
PACTUTEIBHON KIIETKI.
O0opynoBanme: CBETOBOM MUKPOCKOIT,
MUKpoOMpenapaThl pACTUTEIbHbIX,
KUBOTHBIX KJIeTOK. [IpakTn4yeckas
pabora «l3yueHue CBOMCTB KJIETOYHOU
MeMOpaHbI»
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5.3

[{uTorutazma u eé
OpTraHOUbI

[utonnas3ma. Iluto3oins. LluTockemer.
JIBrxenue ruTormia3Mbl. OpraHOW BT
kjieTku. OTHOMEMOpaHHbIE OPraHOUAbI
KJIETKH: SHJIOTIa3MaTHYeCKas CETh
(BIIC), anmapat ["osbKu, JIU30COMBI,
uX cTpoeHue U QPyHKIU. B3aumMocBs3b
OJTHOMEMOPaHHBIX OPTaHOMJIOB KIICTKH.

CtpoeHue rpanyJIIpHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxos 6 I11C.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJsIpHBIN ) SHAOTIA3MATHYECKUT
petukynyM. CexpeTopHas QyHKIIHS
anmapata ['onbku. Moougurayus
benkos 6 annapame 1 01b0dcu.
Copmuposxa benxoe 6 annapame
["onv0oorcu. TpaHCHOPT BEUIECTB B
KJIeTKE. BakyoJil pacTUTENbHBIX KIETOK.

Knerounsiit cok. Typrop.

PackpbIBaTh cofiepKaHHe TEPMHUHOB U
MOHSITHUI: IMTOIJIa3Ma, IIMTO30JIb,
[TUTOCKEJIET, KOMITAPTMEHTHI, OPTaHOU/TBI,
sHomIa3MaTudeckas cethb (D11C),
anmapat [ oJIb/Ku, TU30COMBI, BAKyOJIb,
pUOOCOMBI, aBTOJIH3, BE3UKYJISIPHBINA
TPaHCTIOPT, IEPOKCHUCOMBI, KJICTOUHBIH
COK, TYProp, MUTOXOHJIPUH, KPUCTHI,
TTACTH/IBI, XPOMOILIACTBI, JICHKOTLIACTHI,
XJIOPOILIACTHI, CTPOMA, TPaHbl, TUIAKOUI,
JTamenia.

XapakTepu30BaTh MUTOIIIA3MY
SYKAPUOTUYECKOMN KIIETKH;
KJ1IacCU(UIIMPOBATH OPTraHOULI B
3aBUCUMOCTH OT OCOOEHHOCTEHN UX
cTpoeHus (0THOMEeMOpaHHbIE,
ByMEMOpaHHbIC, HEMEMOpPaHHbIC);
OTHCHIBATH (PYHKITUU KaXKIOTO
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HOHyaBTOHOMHI)IC OpTraHONAbI KJIICTKH:

MUTOXOHJIPHH, TTACTHIBL.
IIpoucxoorcoenue Mumoxonoputl u
niacmuo. Cumbuozenes

(K.C. Mepeoickosckuii, JI. Mapeynuc).
Ctpoenue 1 PyHKIIUU MUTOXOHAPUNA U
nactull. [lepBuyuHbie, BTOPUYHBIE U
CJIOKHBIC TIJIACTUIBI
(OTOCMHTE3UPYIOMINX IYKAPUOT.
XJIOpPOIIIACTBI, XPOMOILIACTHI,
JIEUKOILIACTHI BBICIIUX PACTCHUM.

JlemoHcTpanuu

[loptpetsi: K. C. MepexkoBckuii, JI.
Maprymnuc.

Tabmuier u cxembl: «CTpoeHHE
DYKapUOTUYECKOU KIETKN», «CTpoeHne
KUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENIbHOU KIeTKn», «CTpoeHue
MUTOXOHAPUM.

O6opynoBanmne: CBETOBOH MHMKPOCKOIL

MHUKPOIIpENapaThl pacTUTEIBHBIX,
KNBOTHBIX KJIETOK. HpaRanecmaﬂ
padora

OpraHoOW/Ia B KJIETKE.

OOBSICHATH COOBITHS, CBSI3aHHBIC C
BHYTPHKJICTOYHBIM IHIIIEBAPCHUEM, €TO
3HaYeHHE s opranm3mMa. OTmedarsb
3HAYCHHE IIUTOCKEIICTA; XapaKTEePU30BaTh
€ro 3JIEMEHTHI (MUKPOTPYOOUKH,
MUKPO(DUIAMEHTBI, TPOMEKYTOUHBIE
(buIaMeHTHI), UX POJb B
PKU3HEICATEIbHOCTH KIIETOK U TKaHEH
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«3yueHue NBUXKEHUSI IUTOILIA3MbI B
PACTUTEIIBHBIX KIIETKAX).
JlaGopaTopnas padora

«HccnenoBanue mia3Moians3a
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1 JICTIIIa3MOJIN3a B PACTUTCIIbHBIX
KJIICTKax>»

5.4

HememOpaHHbIe
OpTaHOWIbI KJIETKU

HemeMOpaHHbIe OpraHOU B KIIETKU
CrtpoeHue U pyHKIIMY HEMEMOPaHHBIX
OpPraHoOUIOB KJIETKU. PUOOCOMEI.
IIpomesrcymounvie punamenmul.
MukpodunaMeHTsl. AKmuHogvle
Mmukpoghunamernmol. MblIEUHBIE KIIETKU.
AKmMuHOBbIE KOMNOHEHMbI HEMbIULECYHBIX
KeMmOoK.

MukpoTtpy6ouku. KineTouHnslii LeHTp.
CtpoeHue U IBUKEHHUE KTYTUKOB U
pecHruek. MUKpoTpyOouku
uutoriasmel. Llentpuons. berxu,
accoyuupoBantole ¢
MuKkpoghunamenmamu u
mukpompybouxkamu. Momophvie 6enxu.

JlemoHcTpauun

Tabsuubl 1 cxeMbl: «CTpoeHue
YKUBOTHOM KJIETKN», « CTpOeHUE

paCTHTeHBHOﬁ KIICTKN»

PackpbIBaTh cojiep:kaHrue TEPMUHOB U
MOHATHI: pudocoMa, MOJIUCOMa,
MUKPOTPYOOUKH, TYOYJIUH, KJIETOUYHBIN
HEHTp (LIEHTpocoMa), IEHTPUOJIH,
neHTpocdepa, KryTuKu, peCHUUKH,
0azaabHOE TEIbIIE.

XapakTepu3oBaTh HEMEeMOpaHHbIE
OpraHOMJIbI KJIETKU, UX CTPOCHUE U

byHKIIUN
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5.5

Ctpoenue u pyHKIUU
apa

Anpo. ObGonouka siapa, XpoOMaTHH,
KapuoIUIa3Ma, SAPBIIIKH, UX CTPOCHUE U
byHkun. SnepHbiii 6ETKOBBIM
Mmatpukc. [IpoctpancTBeHHOE
pAacIoIoKEeHUEe XpOMOCOM B
MHTEP(a3HOM SIpe.

PackppiBaTh copiepkaHue TEPMUHOB H
MOHSTUMN: SIAPO, AEpHAs 000JI0UKa,
SIIEPHBIC TTOPHI, HyKJIEOoIIa3Ma
(kapuorIa3ma), FeHOM, XpOMAaTHH,
DYXPOMATHH, TETEPOXPOMATHH, SAPBHIIIKO,
XPOMOCOMBI, TICHTPOMEpa,

DYXpoMamun u 2emepoxpoMamun.
benku xpoMaTrHa — TUCTOHBI.
/[unamuka s0epHoli 000104KU 8
mumose. Aoepuviii mparncnopm.

KileTouHbIE BKIIOYEHUS.
JlemoHcTpanuu
Tabauirel v cxembl: «SAapox»

KHUHETOXOP, KJIETOYHBIE BKIIFOUEHHS.
XapakTepu3oBaTh KJIETOYHOE SIAPO KaK
LIEHTP YIIPaBJICHUS )KU3HEAECATEIbHOCTHIO
KJIETKH; TeHETUYECKHI anmapat KJIETOK
HYKApUOT, CTpOEHUE U PYHKIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI Spa U UX
B3aMMOCBS3b C OpraHOMAAMU
LATOIJIA3MBI
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5.6. (CpaBuuTenbHas 1 CpaBHHUTENBHASA XapAKTEPUCTHKA KIETOK |XapaKTEepU30BaTh TUIIbI KIETOK
XapaKTepUCTHKa DYKApUOT (PACTUTENBHOM, )KUBOTHOW,  [9YKapUOT: paCTUTEIbHAs, )KUBOTHAs,
KIIETOK 3YKapHOT rpUOHOIN). rpuOHasi.

JleMOHCTpauuu CpaBHUBATh MEXy COOON CTPOEHUE U
Ta6uuim! u cxembl: «CTpoeHHE KU3HEAESTEIbHOCTD YYKapUOTHUECKHUX
PYKapHUOTUYECKON KIETKW, KJIETOK U POJIb IPOKAapHOT B
«CTpoeHue KUBOTHOU KIIETKWY, OuoneHo3ax
«CTpOeHHE PaCTUTENBHON KIIETKN.
Ob6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKpOIIpenapaThl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK. JIabopaTopHas
padora «/3ydyeHue cTpoeHus KIETOK
Pa3IMYHBIX OPraHU3MOBY
HToro yacoB 1o Teme 8

6

Tema «O0OMeH BelIeCTB U MPEBPaLllcHUE JHEPIUH B KJIETKE»
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6.1

(OOMEH BEIIECTB —
MeTa00JIN3M

AccuMuISIIMS U JUCCUMMIIALIUS — J[BE
CTOpPOHBI MeTabonu3Ma. Turmbsl oOMeHa
BEIIECTB: aBTOTPO(HBIN 1
reTepoTpodHbIN. YyacThe KUcIopoia B
OOMEHHBIX MPOLECCaX.

SHGPFGTI/I‘IGCKOG oOecIeueHUE KICTKU:

npespainienie AT B 0OMeHHBIX
nponeccax. @epMEHTATUBHBIN XapaKTED
peakuuii KJIeTOYHOro MeTabonu3ma.
DepMEHTHI, UX CTPOECHHE, CBOMCTBA U
MeXaHu3M JieicTBusi. KopepMeHThI.
OTnunuust PepMEHTOB OT
HEOPraHMYEeCKUX KaTtaau3atopos. benku-
AKTUBATOPHI U OCTKU-UHTHOUTOPBHI.
3aBUCHUMOCTb CKOPOCTH
(bepMEHTAaTUBHBIX PEAKIUI OT
pPa3IMYHBIX (PAKTOPOB.

JlemoHcTpauumn
Tabymibl U cxeMbl: «DOoToCHHTE3Y,

«JHepreTuyeckuit oomMen», «bruocunTes
oenkay, «CtpoeHue GpepmMeHTay,
«XEMOCHUHTE3.

O6opynoBaHme: CBETOBOM MUKPOCKOII,
000pyI0BaHUE JJIS IPUTOTOBJICHUS

PackppiBaTh cofepkaHWe TEPMHHOB H
[MIOHATHI; OOMEH BEIIECTB

(MeTabo0JIU3M), aCCUMUJIISALIIS
(aHabo0IM3M), WU TIACTUYECKUN 0OMEH,
TUCCUMIITIS (KaTaboIn3M), WK
DHEPreTUYECKUil 0OMEH, aBTOTPO(DHI,
reTepoTpodbl, aHadPOObI, a3POOHI,
(bepMeHThI, aKTUBHBIN 1IEHTD,
cyOcTpaTHas crielii(puIHOCTb,
KO(hepMEeHThI, OETKU-aKTUBATOPHI U
Oenku-uHruouTOopsl. Ilepeuncusate
0COOEHHOCTH TIACTUYECKOTO U
SHEPTreTUYECKOro 0OMEHa B KIIETKE;
YCTaHABJIMBATh B3aUMOCBS3b MEXKIY
TIACTHYECKUM U DHEPTreTUYECKUM
oOMeHOM. Paznuuars TNl OOMEHa
BEIIECTB: aBTOTPOPHBIN U
retrepoTpodubiii. [TokazbpiBaTh posib
KHCIIOpOJia B OOMEHHBIX MpoIieccax.

CxemaTHUeCKH N300paxaTh CTPOCHUE
dbepmenTa.

OTnuyath pepMeHTbI

OT HEOPraHWYECKUX KaTalu3aTOpPOB H
ONPENEIIATh UX POJIb

B (DYHKIIMIOHUPOBAHUU KUBBIX CUCTEM,
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MOCTOSIHHBIX ¥ BPEMEHHBIX
MUKpOITPENapaToB.
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JlaboparopHasi pabora «l3yuenue
KaTaJTUTHYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpUMeEpe aMuiIa3bl UK KaTaias3bl)y.
JlabopaTopHas padora «l3ydeHue
(bepMEHTATUBHOTO pACIIEIIIICHUS
MIEPOKCHJIa BOJIOPOJIa B PACTUTENIbHBIX U
YKUBOTHBIX KJIETKaX»

B IPOMBIIIJICHHOCTHU, B MCAUIIUHEC, B
HOBCGHHGBHOﬁ JKu3HU deaoBeka. CTaBUTh
OKCIICPUMCHT I10 BBISIBJICHUIO
KaTaJIMTUYECKON aKTUBHOCTH
IMCPOKCHUAA3bl, aMHJIA3bI, O0OBSACHATH
IMOJIYUCHHBIC PC3YJIbTAThI

6.2

ABTOTPO(HBIIA THUIT
OoOMeEHa BEIIECTB.
DOTOCHUHTE3

[lepBUYHBIN CHHTE3 OPTAHUYECKUX
BEILIECTB B KJIeTKE. PDOTOCUHTES.
AHoKCU2eHHbIU U OKCUSEHHBIU
¢domocunmes y baxmepuii.
Ceemocobuparowjue nuemeHmol u
nueMeHmvl peakyuoHHo2o yenmpa. Ponb
XJIOPOILJIACTOB B Tipoliecce (poTocuHTE3A.
CaeToBas 1 TeMHOBasi (pa3bl.
@omoovixanue, Cs-, Ca- u CAM-munwi
gdomocunmesa.

[IponyKTUBHOCTH (POTOCUHTESA.
Brustare pa3nnyHbix (akKTOPOB HA
CKOpOCTh (DOTOCHHTE3a. 3HAUCHUE
doTocuHTE3A.

JlemoHcTpanuu

[Toptpetst: JIx. [Tpuctau, K. A.
Tumupsses.

PackppIBaTh copiepkaHue TEPMUHOB H
NOHATHI: HOTOCUHTE3, (Pa3bI
dboTocuHTE3a (CBETOBAsI, TEMHOBAs),
dboTtonm3, hochopuaupoBaHue, UK
KanbBuna, HAJI®D+ (nepenocunk
BOJIOPOAA).

XapakTepu3oBaTh MIACTUYECKUN 0OMEH
KaK dTan o01ero oOMeHa BEIIECTB;
coObITHs (POTOCHHTE3A (pEeaKIUU
CBETOBOU M TEMHOBOH (ha3); poJib
XJIOPOILIACTOB B TIpoliecce (poTocuHTE3A.

BBISBIATH NPUYNHHO-CIIEACTBEHHBIE
CBSI3U MEXK/1y ITOTJIONIEHUEM COJTHEYHOMN
SHEPTUM XJIOPO(PUIIIOM U CHHTE30M
Monekyn ATO.

CpaBHI/IBaTB HCXOOHBbIC BCIICCTBA,

KOHCYHBIC IIPOAYKTEI U YCIIOBHA
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Tabaunsl 1 cxembl: «DoTocuHTE3»

IPOTEKAHMS PEAKLIMI CBETOBOW U
TEMHOBOH (a3 porocuHTE3A.
YcTaHaBnuBaTh B3aUMOCBSI3b MEXTY
(OTOCHMHTE30M U ABIXaHHEM; CBETOBOU U
TEMHOBOU peakiusiMu (POTOCUHTE3A.
OueHuBath 3HaueHUE (POTOCUHTE3A ISt

SKU3HU HA 3eMiie
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6.3 ABTOTpOGHBII THI XemocuHntes. Paznoobpaszue PackpeiBaTh cojep)KaHUE€ TEPMHUHOB
0OMEHa BEIlECTB. OpPraHU3MOB-XEMOCHHTETHKOB: MOHSTHI: XeMOCHUHTE3.
XeMOCHUHTE3 HUTPUGHUUMPYIOIIKE OaKTEPHH, OOBSACHUTH CYIIIHOCTh XEMOCHHTE3,
KENe300aKTepHH, CepOdaKTEpUH, pacKpbIBaTh €ro 3HaueHue B onocdepe.
BOJIOPOJHBIEC OaKTEepUu. 3HAYCHHE TIpHBOANTD IPHMEpBI
XCMOCHHTC3a. XEMOCHHTE3UPYIOLIUX OaKTepHid
JlemoHcTpanumn (HuTpUULMpYIOIIEe OAKTEPHUH,
[optpetsr: C. H. Bunorpaackuii, I'. KeIe300aKTepHH, CepOOaKTEPHHL,
A. 3aBap3uH. BOJIOPOJHBIE OAKTEPUN) U
XapaKTepU30BaTh UX
Tabmuiel 1 cxeMbl: «DOTOCHHTE3Y, P P
KU3HECSTEIbHOCTD.
«XEeMOCHHTE3) .
Tla6 . CocTaBisaTh ypaBHEHHS PEAKLIAN
aboparopHasi pabora
parop p XEMOCHHTE3A.
«CpaBHEeHHE MPOIeccoB POTOCHHTE3A U
CpaBHUBaTh XE€MOCHUHTE3 C
XEMOCHHTE3a»
(boTOCHHTE30M
6.4 Dueprernueckuii oOMeH AHa3poOHbIE OpraHu3Mbl. Buibl PackpeiBaTh conep:kaHue TEPMUHOB U

— AUCCUMUIILINA

OposxeHus. IIpoayKThl OpOKEHUS ¥ UX
WCIIOJIL30BAHNE YETOBEKOM.
AHa3pOOHBIC MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOIOTUH U

TTOHSATHI: 3Tambl YHEPTETHIECKOTO
0OMeHa — IMOJArOTOBUTENLHBIH,
OeCKUCTIOPOAHBIN (aHAPPOOHBIIA),
KUCIIOPOHBIN (a9pOOHBIN); TIIMKOJIN3,
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BO30yIUTENN Oone3Heil.
ABpOoOHBIE OpraHU3Mbl. DTarbl
SHEPreTUYECKOro 0OMeHa.

IlogroroBurenbHeI dTam. I mukommus —
OECKUCTIOPOTHOE paclienieHue
TJIIOKO3BI.

buonoruueckoe oKucIeHUe, NN
KJIETOYHOE JbIxaHue. Pojib MUTOXOHpHIA
B IpoIeccax OMOJIOruYeCcKoro
OKHUCJICHHUSI.

[{uknnyeckue peakiuu.

OxucnurensHoe PocPOopUIMpOBAHUE.
DHepeust MeMOpPaHHO20 epaduenma
npomonos. Cunmes AT®: paboma
npomontou AT@-cunmaswoi.
[IpeumytiecTBa a3poOHOIrO MyTH OOMEHa
BEIIECTB Tepe] aHAIPOOHBIM.

O HEeKTUBHOCTH IPHEPTreTUUECKOTO
oOMeHa.

JlemoHcTpanuu

[loptpetsl: B. A. Durensrapar, I1.
Murtyer.

Tabauibl U cXeMbl: « DHEPreTUYECKU
0oOMeH».

JlabopaTopHas padora

OporxeHHe, OMOIOTUIECKOE OKUCIICHUE

(mbrxanue), nukia Kpebdca, okucauTearHoe
bochopunupoBanue, IPOTOHHBIN
rpaaueHt, npotoHHas ATd-cuHTasa.

[lepeuncnarb 0COOEHHOCTH
HPHEPreTUYECKOro 0OMeHa B KIIETKE.
OnuchIBaTh ATAIbl SHEPTETUYECKOTO
oOMeHa (ITOArOTOBUTEINIbHBIH,
OECKUCIIOPOIHBIN, KUCIOPOJAHBIN) U
CpPaBHUBATH UX MEXY COOOM.

XapakTepu30oBaTh PEaKIMM TIIMKOJIN3A,
Opo’keHusl, KJIETOUHOT'O JbIXaHUS.

Y cTaHaBIMBaTh B3aUMOCBSI3b MEXKIY
[JIMKOJIN30M, KIIETOYHBIM JBIXaHUEM U
cuHTE30M MosieKkyn ATO.

CoCTaBIISITh YpPaBHEHHSI OCHOBHBIX
ATATNlOB YHEPreTUYECKOro oOMeHa B
KJIETKE.

PaccunThIBaTh SHEPrETUYECKYIO

(D PEKTUBHOCTD IITUKOJIU3A U
Ounosornyeckoro okuciaeHus. Hazpisatob
MCXOJIHBIC BEIIECTBA, KOHCUHBIC
MPOJYKTHI U YCIOBUS MPOTEKAHUS
peaKIMii SHepreTHYecKoro oOMeHa.

CpaBHUBATh YHEPTETUYECKYIO
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«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
TIBIX AHWSD)
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A (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOTHOTO 3TAIOB KOHCUHBIC
MPOTYKTHI M YCIIOBHS TIPOTEKAHMS
peaKIuii 3HePTeTHIECKOro 0OMeHa
HHEPreTHUECKOro oOMeHa

Nroro

qacCoOB I10 TEMC

9

Tema «HacaeacrBeHH asg uHGoOpMaLus M peau3anus €€ B KJIETKe»
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7.1

Peakiiun MaTpuyHOTO
CUHTE3a

Peakunyu MaTpU4HOTO CUHTE3A.
[[prHIMIT KOMIUIEMEHTAPHOCTH B
peaKuusAaX MaTpUYHOTO CHHTE3A.
Peanuzanus HacneICTBEHHON
uHpopMaluu. ['eHeTrnueckuii Ko, ero
CBOMCTBA. TpaHCKPUIIIUS — MATPUYHBIN
cunte3 PHK. [Ipuniumnsl
TPAHCKPHUIILMHU: KOMIUIEMEHTaApPHOCTb,
AHTUNAPAJUIETbHOCTb,
acUMMeETpUYHOCTb. Co3pesaHue
mampuunvix PHK 6 sykapuomuueckoti
knemxke. Hexooupyrowue PHK.

JlemoHcTpanuu

[Toptpet: H. K. Konbuon. Tabyuiibt
1 cxeMbl: «bunocunTes 0eIKay,

«['eneTnuecKkuil KoM

PackpeIBaTh coaep:kaHue TEPMUHOB U
MMOHSITUI: T€H, TCHETUYECKUN KO, KOJOH
(TpUIUIeT), CTON-KOJIOHBI, MATPHUIIA,
MAaTpPUYHBIN CUHTE3, TPAHCKPUIILINS,
PHK-nonumepasa, mpoMoTop, CILUTaMCHHT,
WHTPOH, 9K30H. XapaKTepru30BaTh
PEAKIMU MAaTPUYHOTO CUHTE3a, CBOMCTBA
F€HETUYECKOro Koja. OnuchIBaTh 3TalbI
TPAHCKPUIIUU U TPAHCISALIUU,
YCTaHABJIMBATh B3aUMOCBS3b MATPUYHBIX
peaKkuil B KJIETKE; CXeMaTHYECKH
n300pakaTb MAaTPUUHbBIC PEAKIIUU
TPAHCKPUIIUU U TPAHCISLNH.

Pemars Onosornyeckue 3agadu Ha
ONpPENENICHNE MOCIEI0BATEIIBHOCTH
HykieotuoB JIHK nu MPHK, npumenss
3HAHUS O PEaKUMAX MATPUYHOTO CUHTE3A,
TEHETUYECKOM KOZE, IPUHIIUIIE
KOMIUIEMEHTAPHOCTH
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7.2

Cuures Oelka

Tpancasauusa u e€ aransl. Yyactue
tpancniopTHbix PHK B 6nocunTese
Oenka. YcnoBusi OMocuHTe3a Oernka.
Konnposanne amuHOKHCIOT. Posp
pubocom B OmocuHTe3€e Oelka.

JIlemoHcTpanuu
Tabnuibl 1 cxembl: «bruocuHTe3 OenKay,

«] ' eHeTHUECKUN KOI»

PackpeiBaTh cojpep:kaHUE TEPMHUHOB U
MOHATUN:  TPaHCISIUS, AHTUKOIOH,
TPHK, amunoamun-tTPHK-cunTeTasa
(komaza), monmpubocoma (MOIMCOMA).
XapaxkTepu3oBaTh CBOMCTBa
FEHETUYECKOTO KO/Ia.

OnuceIBaTh ATAIbl TPAHCIISIIIUN U
CXEMaTUYECKHU U300pakaTh MaTpUUYHBIE
PEAKLINU TPAHCISALUU.

Pemats OMoJIOrMYeCcKHE 3a1a4l Ha
onpenenenne anTukogoHoB TPHK,
M10CJICJOBATCIbHOCTH aMUHOKHCIIOT B
MOJIEKyJIe OeJiKa, TPUMEHSISI 3HAaHUST O
pEAKUMSAX MAaTPUUYHOTO CUHTE3A,
FEHETUYECKOM KOJE, IPUHIIUIIE
KOMILIEMEHTapPHOCTH
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7.3

MexaHUu3MbI
SKCIIPECCUU TEHOB

Cospemennvie npedcmasieHust o
cmpoenuu 2ernog. OpraHu3anus
reHoMa y IPOKapHUOT U DYKApHOT.
Perynsuusi akTHBHOCTH T€HOB 'y
npokapuoT. ['unoresa onepona (d.
Kaxo06, XK. Mano).

Monexynsapuvle mexanusmul IKCHpeccuu
eenos y aykapuom. Ponb xpomamuna 6
peaynayuu pabomsl ceHos. Perynsauus
OOMEHHBIX MPOIECCOB B KIIETKE.

Kietouuslii romeocTas.

PackpbIBaTh cojiep:KaHue TEPMUHOB U
IOHSATHI: OIIEpaToOp, ONEPOH,
CTPYKTYpHBIE T€HBI, TPOMOTOP,
pemnpeccop.

OnuckIBaTh CTPYKTYPY reHOMa
IPOKAPHOT; XapaKTepHU30BaTh paboTy
WHYIIUOEIBLHOTO U PENPECCUOETLHOTO
OTIEpOHa.

Boiaensats CTPYKTYPHYIO u
PEryJIATOPHBIE YAaCTH I'€HAa DYKapHOT.

CpaBHMBATH TPOLECCHI IKCIIPECCUU

JlemoHcTpanuu
Tabymibl 1 cxeMbl: «brHocuHTE3 OeIKaY,

«]'eHeTHUECKUN KOO

I'CHOB Y IIPOKAPHOT U 3YKAPHOT.
XapakTepu3oBaTh runoTe3y omnepoHa (.
Kaxo06, XK. Mano).

OnuceIBaTh MECXaHH3M noaAACPpIKaHUA

KJICTOYHOI'O roMcocCTa3a
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7.4

OCHOBBI BUPYCOJIOTHH.
WudopmanmonHast
ounonorus

Bupycel — HekieTouHble (OpMbI JKU3HU
1 oOnuratHbie apa3utsl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB,
pPETPOBUPYCOB, OaKkTepruoGharos.
Kusnennoii yuxn J[HK-codeporcawyux
supycos, PHK-cooepoicawux supycos,
baxmepuogacos. Obpamuast
MPAHCKpUNYUs, pesepmasd, uHmezpasa.

BupycHble 3a00j1¢BaHHS YeIOBEKa,
»KUBOTHBIX, pacTtenuil. CIIN/, COVID-
19, conmanbHbIC ¥ MEIUIIUHCKHUE
npoOiemsbl. buoungpopmamuka:
uHme2payus u aHaiu3 6oabuux
maccusos («bigdata») cmpykmypHwvix
OUoN02ULeCKUX OAHHBIX.
Hanomexnonoeuu 6 buonocuu u
meouyune. Ilpoepammupyemvie gpyHxyuu
benkos. Cnocobvl 0ocmasKu 1eKapcms.

JlemoHcTpauumn
[Toptper: /1. 1. IBanoBCKHIA.

PackpriBath coqiepkaHne TEPMUHOB U
MOHSTUI: BUPYC, BAPUOH, CEP/ILICBUHA,
Karcu, oOpaTHas TPaHCKPUIIITHUS,
peTpoBUPYCHI, OakTeprodar, BUpyc
uMMyHoaeduirTa yenoeka (BIY),
IPUPOJTHO-0YArOBbIe HH(PEKITUH.
XapakTepu3oBaTh BUPYChI, PETPOBUPYCHI
1 OakTepuodaru Kak BHyTPUKIECTOYHBIX
[1apa3uTOB MPOKAPUOT U SYKAPHUOT.

M3narats runoTes3sbl 3BOJIFOLIHOHHOIO
IPOUCXOKICHUS BUPYCOB.

OnunceIBaTh MEXaHNU3M B3aUMOIEHCTBUS
BUpYCa U KJICTKU, UHPEKIIMOHHBIH
BUPYCHBIN ITPOLIECC.

XapakTepu30BaTh MEXaHU3MBbI
BEPTUKAIBHON U TOPU30HTAIIBHOU
nepe1ayn BUPYCOB; 3a00JI€BaHUS
PKUBOTHBIX U PACTEHUHN, BBI3bIBAEMbIC
BUPYCaAMH.

HasbiBaTh BUpYyCHBIC 3a00JI€BaHUS,
BCTPEYAIONIUECS Y YEIOBEKA: TPHIIIL,
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Tadnuis! v cxeMbl: «[ eHeTHYeCKMit
Kol», «Bupyce», «baktepuodarmny.

IIpakTHyeckasi padbora
«Co31anne MOIENH BUPYCa»

KJenieBoi sunedanurt, renatut, COVID-
19, CITU/I.

Cobumroath npaBuiia MOBEACHUS B
OKpYKarUIEH MPUPOJHOU CPENIEe, MEP
MpOQHUIAKTUKNA pacpOCTpaHEHUS
BUPYCHBIX 3a00JIeBaHM (B TOM YHCIIE

BUY-undexnun)

HToro yacos 110 TeMe 9
8 [Tema «/Ku3HeHHBIH Il HKJ KJIETKI)
8.1 DKusHeHHBIN UK 1 KJIeTO4HBIN UK, €70 IEPUOBI U PackpeIBaTh conep:kaHue TEPMUHOB U
KJIETKU peryisiius. Matepdasa u MUTO3. MOHSATUI: KJIIETOUYHBIN UKJI, HHTEpPa3a.

OcoOeHHOCTH MPOIIECCOB, TPOTEKAIOIINX
B HHTEpdase.

[loaroroBka KJIE€TKH K JAECJICHUIO.
[IpecuHTETHYECKUIA

(MOCTMHUTOTUYECKUI ), CHHTETUUYECKUHN U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUT)
nepuo bl HTEp(dassbl.

JlemoHcTpanuu

Ta0aunel 1 cxeMbl: «KU3HEHHBIH UK

KJIETKU», « MUTO3»

Hepe‘-II/ICJ'ISITB IEPpUOAbI KU3HCHHOTO
[MUKJIA KJICTKU U XapaKTCPHU30BaTb
[IPOTCKAOIIKUC B HUX ITPOICCCHI
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8.2

MaTpruyHbIN CUHTE3
JIHK. Xpomocombl

Martpuunsiii cuare3 [JHK —
perumkanus. [[puHIMns permkanum
JIHK: xoMmieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBIN CUHTE3,
aHTHUIIAPAIIIENBHOCTh. MexaHu3m

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSATUN: peTUIUKanus (PeayTInKaIus),
KOMILIEMEHTAPHOCT,
aHTunapasmiensiocts, JJHK-
noJiuMepasa, TeJoMepa,

permukanuu JJTHK. Xpomocomsr.
Ctpoenue xpomocoM. TermoMepsl u
Tenomepasza. XpoOMOCOMHBIN HAbOp
KJIETKU — KapuoThM. J(UnionaHeIi u
raruIouIHBIN HAOOPBI XPOMOCOM.
['omonornunsie XxpoMocoMmbl. [1osi0BBIE
XpOMOCOMBI. /leMoOHCTpamumn

Tabauie! ¥ cxeMbl: « KU3HEHHBIN UK
KJIETKN», « CTPOEHUE XPOMOCOMY,
«Permkamus JIHK».

OO0opynoBaHue: CBETOBOM MHKPOCKOIL,
MUKporpenaparbl: «MHUTO3 B KJIETKax
Kopelka ayka». JlaboparopHas padora
«3yyeHrne XpoMoCOM Ha TOTOBBIX
MUKpOTIpernapaTax

PEIUIMKAILIMOHHAS BUIKA, XPOMOCOMA,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHU/IbI, LICHTPOMEPA,
KapUOTHUII, TAILTIOUIHBIA U TUTIIOUAHBIN
Ha0Op XPOMOCOM, TOMOJIOTHYHBIC
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapaKkTepu30BaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB.

[lepeuncnsaTh IPUHLUKIIBI PETUTUKALAN
JIHK u naBath UM conepxaresibHyIO
XapaKTEPUCTUKY.

OnuceiBath Mexanusm perukannu JTHK.
CxemaTu4ecku U300paxkaTh CTPOCHHE
MeTadazHo XpoMOCOMbI. PaznnyaTh
XPOMOCOMBI Ha MUKPOIIpEnaparax u
MUKpOohoTOorpadusx
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8.3

JleneHue KIETKUA —
MHTO3

I[GJ'IeHI/Ie KJIICTKH — MHUTOS3. CTaI[I/II/I
MHATO3a MW  IIPOUCXOAAIINC B  HHX
IMPOLCCCHhI. Tunsl MuTO3a. KapI/IOKI/IHGB )41
MUTOKHHC3. buonoruyeckoe 3HaYCHHE
MHTO34.

JIleMmoHcTpanuu

Ta0aunb! ¥ cxeMbl: « KU3HEHHBIN 1TUKIT

KJIETKN», « CTPOEHHE XPOMOCOMY,
«Permmukanus JIHK», «Mwuto3y.

PackpbIBaTh cofiepKaHHe TEPMHUHOB U
MOHATHI: MUTO3, TIpodhasza, meTadasa,
aHadaza, Tenodasza, KAPUOKUHES,
[TUTOKWHE3, BEPETCHO JCIICHUS,
MeTadasHas IIacTuHKa, 60po3aa
TICIICHU.

Hepe‘II/ICJ'DITL IMOCJIICAOBATCIBbHOCTD
CTaI[I/Iﬁ MHTO3a nu OIINChIBATH
IMPOUCXOAAIINC HA HUX ITPOLICCCHI.

Ob6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKpornpenapatsl: « MUTO3 B KJIETKax
Kopelka yka». JlaboparopHas padora
«Habnronenrne MuTOo3a B KJIETKaxX
KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHI/IBaTB 0COOCHHOCTH IMPOTCKAaHUA
MUTO3a B PACTUTCIIBHBIX MW JXKHBOTHBIX
KJICTKaX.

OO0OBACHATH OMOJIOTHYECKHUIT CMBIC]T
MHTO3A.

Pasnuuare cragum MHTO3a
HAa MUKpONpernaparax |

MuKpodoTorpadusx
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8.4 Perynsmus >KWU3HEHHOTO 1 Perynsiuust MUTOTUYECKOTO 1IUKJIIA PackpeiBaTh COJep)KaHUE TEPMUHOB U
[TAKJIA kieTku. [I[porpaMMupyemas KJeTouHas |[OHSTHI: amomnTo3, Mpoaudeparms,
KIIETOK rudesb — aronTos. nudHepeHIPOBKa.

KneTouHoe s1po, XpOMOCOMBEI, XapakTepus3oBaTh PETYIISAIHIO
(GyHKIIMOHATBHAS TEHOMHMKA. MUTOTUYECKOTO  IIMKJIA  KJIIETKH.
Mexanuzmvl nporugepayuu, OOBSICHATH OMOJIOTUYECKHUIN CMBICI
ougpepernyuposku, cmapenus u 2ubenu  3amporpaMMHUPOBAHHON  KJIIETOYHOU
knemoxk. «Lugpposas knemrkay — rubesny — arnornro3a.
Ouounpopmamuyeckue mooenu Y cTaHaB/IMBAaTh B3aUMOCBSI3b MKy
PyHKYUOHUPOSAHUA KNEMKU. TOMEOCTa30M KJIETOK U UX THOEIbIO
JleMoHCTpanun
Tabsuibl 1 cxeMbl: «KM3HEHHBIN ITUKIT
KIETKN», «CTpOEHUE XPOMOCOMY,
«Pemmukanusa JIHK», «Muto3»

Wtoro yacos 1o teme 6

9 |Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»

9.1 Opranmsm Kak eHHOE 1 buosornueckoe pazHooOpasue PackpeiBaTh COAEPKAHUE TEPMUHOB U

1enoe OpPraHHU3MOB. OAHOKIIETOYHBIE, MOHATUH: OPTaHW3M, OPTaH, OPTaHEIIbI,

KOJIOHUAJIbHBIC, MHOT'OKJICTOYHBIC

CHUCTEeMa OpraHoB, amnmnapar,
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OPTaHU3MBI.

Oco0EeHHOCTH CTPOEHUS U
YKU3HEIEATEIILHOCTH OJJHOKJIETOYHBIX
oprann3MoB. bakrepuu, apxenu,
OJIHOKJIETOYHbIE TPUOBI, OHOKIJIETOUHBIE
BOJIOPOCIIN, APYTUE€ MIPOTUCTHI.
KonoHuabHbIE OpraHUu3MBI.
B3anmocCBsA3p 4acTEX MHOTOKJIETOYHOTO
oprann3Ma. TKaHU, OpTraHbl U CUCTEMBI
opranoB. OpraHn3M KaK €IMHOE LETIOE.

I'omeocras.
JlemoHcTpauumn

Tabauusl 1 cxembl: «OIHOKIETOUYHBIE
BOJIOPOCHN», « MHOTOKIIETOYHBIE

BOJIOpOCHNY, «bakTepuny,
«IIpocreitmmey», «Opranbl IIBETKOBBIX
[pacTEeHHI, «Cucremsl OpraHoB

ITO3BOHOYHBIX XUBOTHBIX),

«BHyTpeHHee CTpOEHHE HACEKOMBIX).
O0opynoBaHue: CBETOBOM MHUKPOCKOIL,
MUKPOIIpENapaThl OJHOKIETOUHBIX
OpPTraHU3MOB; JKUBBIE K3EMILISPBI
KOMHATHBIX PaCTEHUI; Tepoapun
PACTEHH pa3HbIX OTAEJIOB; BIAXKHbIE

ITPENapaThl >)KUBOTHBIX

(yHKIIMOHAJIBHAS CUCTEMa, TOMEOCTas3.
[lepeuncnsars
CTPYKTYPHO(PYHKIIMOHAIbHBIE YaCTU
OJIHOKJIETOYHBIX, KOJIJOHUAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepru3oBaTb 0COOEHHOCTH CTPOCHHUS
1 )KU3HEIEATEIBHOCTH OJHOKIETOYHBIX
OpPraHU3MOB, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
opranu3MoB. CpaBHUBATh MEXIY COOOM
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE 1 MHOTOTKaHEBbIE
OpTraHU3MBbI
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9.2

Tkanu pacTeHun

Txanu pacteHui. TUIBI pACTUTENBHBIX
TKaHeW: 00pa3oBaTesbHAsA, TOKPOBHA,

OcoOeHHOCTH CTpOCHHS, PYHKINN U
PACIIOIOKEHUS TKAaHEN B OpraHax
PACTECHUM.

JlemoncTpamun TaGuuIThl
U CXCMBI:

«Txanu pacrenuit», «OpraHbl
[IBETKOBBIX pacTeHu», « KopHeBbie
cuctembl», «CTpoeHue cTeds,
«CTpoeHue TUCTOBOM IIITACTUHKNY.
O0opynoBaHue: )KUBbIC SK3EMILIAPHI
KOMHATHBIX PACTEHHI; CBETOBOM
MUKPOCKOI; MUKPOIIPENapaThl TKAaHEH.

JlabopaTopHas padora

«3yueHue TKaHel pacTEHUIN»

IMpoBOJAIIAA, OCHOBHASA, MCXAHUYICCKA.

PackppiBaTh copiepkaHue TEPMUHOB H
TTOHATHI: TKaHb, SITUACPMHUC, TTPOOKa,
KOpKa, JIyO, IpeBECHHA, PCBCCHHHBIC
BOJIOKHA, JTyOSTHBIE BOJIOKHA, COCY/IBI,
KaMEHHUCTBIE KIIETKH.

XapakTepru30BaTh THITHl PACTHTEIIbHBIX
TKaHel: oOpa3oBaTesibHas, TOKPOBHAs,
TIPOBO/IAIIAS, OCHOBHASI, MEXaHUYECKAs;
MIEPEUUCIIATH OCOOCHHOCTH UX CTPOCHHS
U BBITIOJTHSIEMbIC (DYHKIIUH
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9.3

TkaH" )KUBOTHBIX U
geI0BEKa

TxkaHU )KUBOTHBIX M YeIOBeKa. THUIIBI
"KUBOTHBIX TKaHEU: dIIUTENHaTbHAS,
COCTMHUTEINbHAS, MBIIIICUHAsI, HepBHAI.
Oco0eHHOCTH CTpOeHUs, PYHKIUHI U
PACIIOJIOKEHUS TKAaHEN B OpraHax
»KUBOTHBIX U YelioBeka. JleMoHcTpanum

Ta6JII/II_[I>I 1 cxeMbl: « TkaHu KHUBOTHBIX»,
«Ckerner YCJIOBCKaA», «HHIHGBapI/ITGJ'IBHaH

CHCTEMAY,

PackpbIBaTh cojJiep:KaHUE TEPMUHOB U
MMOHATUI: SIIUTEINN, CEKPET, MBIIICUYHBIC
BOJIOKHA, HEUPOH, HEUPOTJIHS.
XapakTepu3oBaTh TKAHU )KUBOTHBIX U
YeJI0BEKa: dIUTEIMAIbLHAaS,
COCJIMHUTEIbHAS, MBIIIICYHAsI, HEPBHAS;
MEePEYUCIISATh OCOOCHHOCTH UX CTPOCHHUS
U BBITIOJTHSIEMbIEC (PYHKIIUU

«KpOBCHOCHaH cucreMma»,

«JlpixarenbHas cucremay, «HepBHas
cucteMay, «Koxay, «MpliieuHas
CHUCTEMa.

OO0opynoBaHue: CBETOBOM MHKPOCKOIL,
MUKPOIIPENAPATHI TKAHEH.

JlaGopaTopHas padora

«3yueHue TKaHer KUBOTHBIX)»
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9.4

Opransl. CucteMsl
OpraHoB

Opransl. BereratuBHble U
rE€HEpPaTUBHBIE OPraHbl PACTCHUM.
Oprassl ¥ CUCTEMBI OPTaHOB KUBOTHBIX
1 4yesioBeka. OyHKIUU OpraHoB U
CUCTEM OPI'aHoOB.

JIleMmoHcTpanuu

Tabsauubl 1 cxeMbl: «OpraHbl IBETKOBBIX
pacteHui», «KKopHeBbIE CHCTEMBD»,
«CTtpoeHue cTeds»,

«CTpoeHue TUCTOBOM MIIACTUHKWY,
«CKkener ueloBeKay,
«ITuieBapuTebHas CUCTEMAY,
«KpoBeHocHas cuctemay,
«JlpIXxaTenbHas CUCTEMAY,
«BrigenurensHas cucrema», «HepBHas
CHUCTEMaY, « DHAOKPHUHHAS CUCTEMAY.
O0opyaoBaHme: )KUBbIC SK3EMILISPbI
KOMHATHBIX PaCTeHUI; TepOapuu

pAacTEHU pa3HbIX OTAECIOB; CKEJIECThI

PackpbiBaTh coqiepkaHue TEPMUHOB U
MOHSTUI: OpraH, KOpeHb, MOOET, IBETOK,
IO/, CEMSI, TIOJIOBBIE HKEJE3bI, MIOJIOBBIC
MIPOTOKU, KOIYJISITUBHBIE OPTaHBbI,
CHUCTEMBI OPTaHOB. XapaKTepru30BaTh
BEr€TATUBHBIE U TEHEPATUBHBIE OPTaHbI
pacTEeHHil, COMaTUYECKHUE U
PEryJIATOPHBIEC OpTaHbl Y)KUBOTHBIX;
MEePEYUCIISATh OCOOCHHOCTH UX CTPOCHHUS
U BBITIOJTHSIEMbIE (DYHKIIUH.
YcTaHaBIMBATH B3aUMOCBSI3U MEXKTY
CTPOCHHUEM OPTraHOB U UX (PYHKIUSIMHU.
Paznuuats BUABI TKaHEW, OPTaHbI U
CHUCTEMbI OPTAaHOB, B TOM YHCJIE YEJIOBEKA,
Ha MUKpOTIpenaparax, BIaKHbIX
npenaparax, repoapusx u
MuUkpodoTorpadusix, TabIUIAX, MOAEIIIX
U MYJIsIKAX
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T03BOHOYHBIX; KOJJICKIIUH
0ECTI03BOHOYHBIX JKUBOTHBIX; BIIAYKHBIC
Mpernaparhl >KUBOTHBIX, CKEJIET YEJIOBEKA.
JlabopaTopnas pabdora «/3ydeHue
OpraHoOB I[BETKOBOI'O PACTEHUS»
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9.5

Onopa Tena OpraHu3MoB

Omnopa Tenma opranu3moB. Kapkac
pactenuil. CKeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX dKUBOTHBIX.

HapyXHbII1 1 BHYTPEHHUN CKENET.
CTpoeHME U THUIIBI COETMHEHUS KOCTEM.
JlemoHcTpanuu

Tabauist u cxeMbl: «CTpoeHue cTedsny,

«CTpoeHue TuCTOBOM IIJIACTUHKNY,
«Ckener denoseka». Q0opyaoBanme:

CKCJICTBI IIO3BOHOYHBIX,; BJIAKHBIC
MMpcrapaThbl )KUBOTHBIX; CKCJICT YCJIOBCKA,
PAaKOBHUHBI MOJUUIFOCKOB; KOJJICKIUHN
HAaCCKOMBIX, UTJIOKOXHUX

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHSATHI: OTIOPHBIE CUCTEMBI, 000JIOUKH
KJIETKH, PUOPUILIBI, KapKac, HapyKHBIH
CKeJIeT (XUTUHOBBIN TTOKPOB),
TUAPOCTATUYECKNN CKENET, BHYTPEHHUN
CKeJIeT, KOCTH (JIJTMHHBIE, KOPOTKHE,
MIJIOCKHE), COSUMHEHUS KOCTEH,
HEMOIBM)XHBIE (IIIBBI), TTOJTYTIOIBUKHEIE,
MOJABMKHBIE (CyCTaBbl), OTJEIbI CKeeTa
MO3BOHOYHBIX )KMBOTHBIX: YEpEIl, OCEBOU
ckeJeT (MO3BOHOYHUK, TpyAHAas KIIETKa,
X0p/Jia), mosica KOHEUHOCTEH, CBOOOTHBIE
KOHEYHOCTH.

OnuceIBaTh HApYKHBIM U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U THUIIbI
COCIMHEHHS KOCTEM.

Y cTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHHEM ONIOPHBIX CUCTEM U UX
(byHKIUSIMHU B OpraHu3Me.

CpaBHUBaTh CTPOCHHUE OIMOPHBIX CUCTEM
PACTEHUHN U )KUBOTHBIX
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9.6 [JIBmkeHHE OpraHU3MOB JIBr>KEHUE OpraHu3MoB. JIBrkeHue PackpeiBaTh copep:kaHUE TEPMHHOB U
OJTHOKJIETOYHBIX OPTaHU3MOB: MOHSATUN: JIBUKEHUE, JBHUIATEIIbHBIC
aMEOOUIHOE, )KTYTUKOBOE, PECHUYHOE.  OpPTraHEeIUIbl, IBIKEHHUE MPOCTEUIITNX
JIBM>KEHNE MHOTOKJIETOUHBIX PACTECHUMN: (aMEGOHMIHOE, KIYTHKOBOE, PECHUTHOE),
TPONM3MBI U HACTUH. J[BHKeHNE JIBIIKEHNE PACTEHM (TPOIIH3MBL,
MHOTOKJIETOYHBIX )KUBOTHBIX U HACTHH), MBIIIEYHBIE CHCTEMBI
YeJIoBEeKa: MblllIeyHas cucreMa. Peduiekc. (COKpaTHTEIbHBIC BOJIOKOHIIA, KOXKHO-
CkerneTHbIe MBIIILBI U UX paboTa. MyCKYJIbHBIH MEIIOK, CKeJIeTHas
JlemoHCTpanun MYCKYJIaTypa), CKeJIETHas MbIIIIa
TaGmuus! 1 cxeMbl: «OHOKIETOUHble  (MBILIEYHOE BOJIOKHO, MHOGHOpHIIa),
Bozopocimy, «IIpocreiirmey, BBICIIIME JIBUTATEIbHBIEC LICHTPHI, padoTa
«CtpoeHue MbIIIbD, «MbleyHas MBI (IBMTaTCNbHA, COMATHICCKA),

MBIIIIEYHOE YTOMJIEHUE.
CUCTEMA»

XapakTepu30oBaTh BUAbI IBUKECHUS
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuceIBaTh CKENETHBIE MBIl U UX
paodory.
YcTaHaBIMBaTh B3aUMOCBS3b MEXKIY
CTPOEHUEM OIIOPHBIX CUCTEM U
NBHKCHUSIMA OPTaHU3MOB

9.7 [Ilutanue opraHu3MoB [Iutanne opranu3zmoB. llornomenue |PackpsiBaTh conep:kaHue TEPMUHOB U

BOJBI, YTJICKHUCIIOrO rasa u
MHUHCPAJIBbHBIX BCUICCTB PAaCTCHHUAMMU.

IIuTanne )KUBOTHBIX.

TTOHSITUI: IMUTAHUC, ITMIICBAPCHUC,
IMUIICBAPUTCIIbHBIC BAKYOJIN, KUIIICYHAA

M0JIOCTh, NMUIIIEBAPUTEIbHAS TPYOKa,
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BHYTpUNOJIOCTHOE ¥ BHYTPUKIETOYHOE
numeBapeHue. [Iutanue MO3BOHOYHBIX
UBOTHBIX. OTJIEINbI MMUILLIEBAPUTEIBHOTO
TpaKTa.

[InieBapuTENBHBIE )KEJIE3bI.
[InmeBapuTenbHas CHCTEMA YEIOBEKA.
JlemoncTpanun TaOauIb!

1 CXEMBL.

«KHUI11€4HOII0JIOCTHBIE,
«IImmeBapurenbHas cucrema», «Cxema
MATAHUS PACTEHUI».

O0opynoBaHue: )KUBbIC SK3EMILIAPHI
KOMHATHBIX pacTeHUI; 000py0BaHUE
JUISL AEMOHCTPALUKU ITOYBEHHOTO U
BO3/IyIIIHOTO MUTAHUS PACTEHUH,
pacleryieHus Kpaxmaia u OeJIKOB MO/
nencTBreM (hepMeHTOB

NUILEBAPUTEIBHBIN TPAKT,
NULEBAPUTEIILHBIC JKEIIE3BI,
[IUAILEBAPUTEIIBHBIE COKH.

XapaKkTepru30BaTh MUTAHKUE JKUBOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKJICTOYHOE
UIIICBAPCHHE.

PaznnyaTh Ha M300pakeHUsIX (CxeMax,
Ta0IuIax, MyJISDKaX) OTACIBI
MUIIEBAPUTEIIBHOTO TPAKTa U
MTUIICBAPUTEIIBHYIO CHCTEMY YEJIOBEKa.
Y cTaHaBIMBaTh B3aUMOCBSI3U MEKITY
CTPOCHHEM OPTaHOB THUIIICBAPCHUS
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9.8

JIpIxanue opraHn3mMoB

JIpIxanue opranu3MoB. JlpIxanue
pacteHui. /{pIxaHne )KUBOTHBIX.
Jluddy3us ra3oB yepe3 MOBEPXHOCTh
KJIeTKH. KO)KHOE JIbIXaHue.

JlpixatenbHas MOBEpXHOCTH. JKabepHoe u
JIETOYHOE JIBIXQHHUE. Jlp1xanue
MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
DBOIIOIMOHHOE YCJIO)KHEHUE CTPOCHUS
JIETKUX MO3BOHOYHBIX )KUBOTHBIX.

HBIX&TGJILH&H CHCTCMaA YCJIOBCKaA.

PackpbIBaTh cojiep:kaHuE TEPMUHOB U
MOHSATUM: AbIxaHue, Tuddy3usi, KOKHOE
JIbIXaHUE, OPTaHbl JbIXaHuUs,
NbIXaTeabHBIC ABIDKCHUS, AbIXaTCIbHBIN
[IEHTP, TETOYHBIC 00BEMBI, KU3ZHCHHAS
€MKOCTbD JIETKHX.

XapakTepu30oBaTh JbIXaHUE PACTCHUM;
JBIXaHUE )XUBOTHBIX U YEJIOBEKA.
OnuceIBaTh HBOIIOLMOHHOE YCIOKHEHUE
CTPOEHUS JIETKUX

MexaHu3M BEHTWISILMY JIETKUX Y NTUL U
MJIEKOIUTAIOIINX. Perynsnus qpixaHus.
JIpixaTeabHble 0OBEMBI.

JlemoHcTpauumn

Tabnuiel u cxembl: «/[prxaTenpHas
CHUCTEMAY.

OobopynoBanme: 000pya0BaHUE IS
JIEMOHCTpPAIIUU OTBITOB TIO
M3MEPEHNIO JKU3HEHHON €MKOCTH
NETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JIBUKCHU

ITIO3BOHOYHBIX XMBOTHBIX.

Paznuyath Ha H300pakeHUsX (CXxemax,
Ta0NuIax, MyJsKax) —JIbIXaTelbHYIO
CHUCTEMY YETIOBEKa.

OnuchIBaTh MEXaHU3M BEHTHIISIIIUH
NETKUX Y NTUL U MJIEKOTUTAIOIINX.
YcTaHaBNIMBaTh B3aUMOCBSI3U MEXIY
CTPOCHHEM OPTaHOB JBIXaHUS U UX
(GYyHKUMSIMH B OpraHu3Me
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9.9

TpancropT BewmecTs y
OpTraHU3MOB

TpaHCOPT BEIECTB Y OPraHU3MOB.
TpaHCIOPTHBIE CHCTEMBI PACTEHUM.
TpaHCOPT BEUIECTB Y KUBOTHBIX.

KpoBeHocHas cucteMa u e€ oprassi.
KpoBeHocHast cucTeMa mO3BOHOYHBIX
YKUBOTHBIX U yenoBeka. Cepale,
KPOBEHOCHBIE COCYIbI U KpOoBb. Kpyru
KPOBOOOpAIICHHS. DBOIIOIMOHHBIC
YCIOXKHEHUSI CTPOEHUS KPOBEHOCHOM
CHUCTEMBbI IO3BOHOYHBIX KUBOTHBIX.

Pabora ceparia u eé perymsuus.
JlemoHcTpauumn

Tabmuiel 1 cxembl: «OpraHbl IIBETKOBBIX

pacteHminn, «KKopHeBbIE CUCTEMBIY,
«Ctpoenue credns», «Ctpoenue
ITMCTOBOM IIJIACTUHKI),

PackpbIiBaTh cofiepKaHie TEPMUHOB U
MOHSTUN: TPAHCIIOPT BEUIECTB, TPAHCIIOPT
y pacTeHH, KPOBEHOCHAsI CUCTEMA
PKUBOTHBIX, KPOBb, IJIa3Ma, (POPMEHHBIE
AIIEMEHTBI, KpOBOOOpAIlIEHHE, KPYTH
KpOBOOOpAILEHHUsI, CEPACUHbIN UK,
nmuMdooOparnieHue, mumda,
TUM(pAaTUYECKHE COCY/IbI,
nuMQpaTHUECKNE y3IIbl, BHYTPEHHSSI Cpeia
OpraHus3Ma.

XapakTepu3oBaTh TPAHCIOPT BEMIECTB Y
pacTeHui U 6€CII03BOHOYHBIX KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
PKUBOTHBIX U YEJIOBEKA.

«KpOBeHOCHaH CHUCTCMA»,

«KpOBeHOCHBIC CHUCTCMBbI ITO3BOHOYHBIX
KHNBOTHBIX»

Pa3nuyath Ha U300pakeHUSIX (cxemax,
TabNMIaX, MyJISKax) KPOBEHOCHYIO U
TMM(AaTUYECKYIO CUCTEMY YeJIOBEKa.

Y cTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHHEM OPraHOB KPOBOOOPAIEHUS U
X QyHKUHSAMU B OpraHu3Me
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9.10

Brinenenue y
OpraHu3MOB

Brinenenne y oprann3sMoB. Brinenenue y
pacTeHuil. Beiaenenue y )KUBOTHBIX.
CokparurenbHble BakyoJau. Opranbl
BbIACIICHN. PUIbTpanys, CEKpeLys U
oOpaTHOE BCachIBAHNE KaK MEXaHU3MBI
paboThl OpraHoB BblaeneHUs. CBA3b
ITOJIOCTH TEJIa C KPOBEHOCHOM U
BBIJICIIUTEIILHON CUCTEMAaMU.

Briienenue y H03BOHOUYHBIX )KUBOTHBIX U
yenoseka. [louku. Ctpoenue n
(yHKIHOHUPOBaHUE HEPPOHA.
OOpazoBaHuE MOYHU y YETIOBEKA.
JlemoHcTpanuu

Tabauie! ¥ cxeMbl: «BeraenurenbHas

CHUCTCMa»

PackpbIBaTh cofiep:KaHue TEPMUHOB U
NOHSTUI: BbIICJIEHNE, TYTTals,
JMCTOIIA]l, COKpaTUTEIbHbIE BaKyOJIH,
M3BUTHIE KaHAJIbLIbI, 3BE3[YAThIE KIIETKH,
BbI/IEJIUTENIbHBIE TPYOOUKH, MaJIbIIUTUEBBI
cocy/ibl, IOYKH, MOYETOYHHUK, MOYEBOU
y3bIpb, HE(PPOH, MOYA.
XapakTepu30BaTh MPOLECC BBIICICHUS Y
PacTEHUM U )KMBOTHBIX.

Paznuuate Ha M300pakeHHsX (CXemax,
Ta0auIax, MyJisbKax) BBIICIUTEIIBHYIO
CUCTEMY YeJI0BEKA. OnuceiBaTh
MEXaHU3M

(byHKUHOHUPOBaHUS HEQPOHA; MPOIIECC
00pa30BaHUsI MOYH.

YcTaHaBIMBAaTh B3aUMOCBSI3U

MEXIy CTPOCHUEM OPTraHOB

BBIJICJICHUS U UX DYHKIIUSIMHU B
OpraHu3Me
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9.11

3amnuTa y OpraHu3MoB

3ammTa y OpraHuM3MOB. 3allluTa

OaxkTepuil ¥ IUCTHI MPOCTEUIITHX.

3anmTa y MHOTOKJIETOYHBIX PACTCHUM.
Kyrtukyna. CpeacrBa HacCUBHOM U
XUMHWYEeCKOH 3a1uThl. OUTOHIIMILI.

[ToKpOBBI M X IPOU3BOIHBIE. 3aIUTa
opranuzma ot Oone3Hel. UMMyHHas
cucreMa yesoeka. Kiierounsiii n
I'yMOPaJIbHBIA IMMYHUTET.
Bpoxn€HHbINA 1 TPHOOPETEHHBIN
cnenuduueckuii UMMyHuTeT. Teopus
KJIOHAJIbHOCEJIEKTUBHOIO NMMYHUTETA

Ponb BpOXIEHHOTO WMMYHHTETA
Pa3BUTUU CUCTEMHBIX 3a00JICBAaHUM.

JlemoHcTpanuu

Tabymikl 1 cxeMbl: «Koxkay,
«mmynruteT», «CTpoeHue cTeds»,

«CTpoeHue TUCTOBOM MIACTUHKI

y

OJHOKJICTOYHBIX OPIraHU3MOB. CHOpI)I

3aH_II/ITa Y MHOT'OKJICTOYHBIX JKHBOTHBIX.

(IL. Opnux, ®.M. bepuer, C. Toneragna).

BocnanurenbHble OTBETHI OpraHnu3MoB.

B

PackpbIBaTh cojJiep:KaHUE TEPMUHOB U
MMOHATUU: KarlCcyJia, 3HI0CIOopa, [IUCTA,
KYTHKYJIa, CPEJICTBA ITACCUBHOM 3aIIUTHI,
CpEeICTBAa XUMUYECKOW 3aIIUTHI, KOXKHBIE
MTOKPOBBI, UIMMYHHUTET, UMMYHHasI
CHCTEMa, aHTUT'€H, aHTUTEJIO.

XapaKTemeBaTL BUABI 3allIHUTbI y
OJHOKJICTOYHBIX MW MHOI'OKJICTOYHBIX
OPraHu3MOB.

OnuceIBaTh CTPOCHHE KOKHBIX TTOKPOBOB
U UX POU3BOIHBIX.

Pa3nuuath Ha M300pakeHUSIX (CXxemax,
TabNMIaX, MYJISKAaX) OPraHbl UMMYHHOM
CUCTEMBI YEJIOBEKA. Y CTAaHABIMBATh
B3aMMOCBSI3H MEXK/y CTPOEHUEM OpPraHOB
3aIUThl U UX (QYHKIUSMU B OPraHU3Me
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9.12 PazagpaxxumocTb U 2 Pa3npaxuMoCTh U peryiasauus y PackpeiBaTh conep:kanue TEPMUHOB U
peryJsnus y opranu3MoB. PaznpaxumMocTts y MOHATHN: Pa3apakKUMOCTh, PETYIIALNS,
OpraHU3MOB OJIHOKJIETOYHBIX OPTraHU3MOB. TakCUCBI. TaKCHUCHI, POCTOBBIE BEIIECTBA (ayKCHUHBI),

Pa3npaxuMoCTh U peryisanus HEpPBHAs CUCTEMA,
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y pacteHuid. PocToBbIE BemiecTBa U UX
3HAYCHHE.

HepBnas cucreMa u pedraexkropHas
perynsuus y ;kuBoTHbIX. HepBHast
cucTema M €€ OTeIbl. JDBOJTIOLMOHHOE
YCIOKHEHUE CTPOECHUSI HEPBHOU
CUCTEMBI Y )KMBOTHBIX. OTEIBI
rOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pedrexc u pedaexropHas
nyra. be3yCioBHbBIE U YCIOBHBIE
pediiekchl.

['ymopanbpHas peryaanus U SHA0KPUHHAS
cUCTEMa )KMBOTHBIX U yeoBeKka. JKene3bl
SHJIOKPUHHOW CUCTEMbI U UX TOPMOHBI.
JlelicTBHE TOPMOHOB. B3anMoCBsI3b
HEPBHOM U SHJIOKPUHHOU CUCTEM.
['unoranamorumnoduszapHas cucrema.

JlemoHcTpauun
[Toptper: W. I1. [1aBnos.

Tabmauibl 1 cxeMbl: «CTpOCHHUE THAPHI»,
«CTtpoenue mnanapumn», « BHyTpeHHee
CTpOCHHE OKIEBOTO uepBs», «HepBHas
CUCTEMA PBIOY,

«HepBHas cucrema JISATyLIKW,

pedekTopHas peryisius, pedIexc,
peduiekTopHas ayra, nepeaHui MO3T,
IPOMEKYTOUHBIA MO3T, CPETHUN MO3T,
MO3KEUOK, MPOJIOJITOBATHIN MO3T,
BEreTaTUBHAS HEPBHAS CUCTEMA,
ryMopaibHasi peryJysius, TOPMOHBI,
SHIOKPHHHAS CHCTEMA,
runotagaMmorunoduzapHasi cucTema.

XapakTepu3oBaTh pa3ApAKUMOCThb Y
OJIHOKJIETOYHBIX  OpPraHU3MOB U
pedIeKTOpHYIO  PEryJsiuio y
KUBOTHBIX.

Pa3nuyath Ha U300pakeHUSIX (Cxemax,
TabIuIaxX, MyJIskKax) HEPBHYIO CUCTEMY U
€€ OTIEJbl; OTAEIIBI TOJIOBHOTO MO3ra
MO3BOHOYHBIX JKHBOTHBIX.

OnuceIBaTh TYMOPAJIbHYIO PETYJSILUI0 Y
KUBOTHBIX.

Pa3nuuate Ha M300pakeHUsIX (Cxemax,
TabIuIax, MyJskax) SHIOKPUHHYIO
CHUCTEMY KUBOTHBIX U YEJIOBEKA.
HasbiBaTh xeie3bl SHIOKPUHHON
CUCTEMBI YeJIOBEKa U BbIpadaThIBaeMble
VMW TOPMOHBI.
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«HepBHas cucreMa npecMbIKarOMUXC»,
«HepsHas

OnuceiBaTh AEHCTBHE TOPMOHOB.

YcTaHaBIUBaTh B3aUMOCBSI3H MCIKOY

CTPOEHHUEM OPTraHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cuctema
MJICKOTTUTAIOMUX», «HepBHas cuctema
YeJI0BEeKa», « JHJOKPUHHASL CUCTEMAY,
«Pedmexcy.

PHIOKPUHHON CHCTEM U MX QYHKIHMSIMH B
OpraHu3Me.

XapaKTepI/ISOBaTL OBOJIIOIMOHHOC
YCIOKHCHNUC CTPOCHUA HCpBHOﬁ CHUCTCMBbI

OGopynoBanme: MOJEIM  TOJNOBHOTO|y sciBOTHBIX
MO3ra pa3JINYHbIX )KUBOTHBIX
HToro 4acos IIO TeMe 17
10. Tema «PASMHOKE HUE U PA3BBUTHUE OPI'"TAHU3MOB»
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10.1

@opMBbI pa3sMHOKEHUS
OpraHU3MOB

DopMBbl pa3MHOKEHUS OPTAaHU3MOB:
Oecrosnoe (BKII0Yas BEreTaTUBHOE) U
nosioBoe. Busl 6ecmonoro
Pa3MHOXKEHHUS: IOYKOBAHHE,
CHOPYJISIUS, PparMeHTaLINA,
KJIOHUPOBAHHE.

JleMoHCTpanumn
Tabaunel 1 cxembl: «Bererarusuoe

pa3sMHOXXeHUe», « Tumsl 6ecrnoaoro
pa3MHOXEeHUs», «Pa3MHOXKEeHUE

XJIAMHJIOMOHA b1y, «Pa3MHOKeHue
ABIJICHB», «Pa3MHOKEHNE TUAPHI)

PackpeiBaTh coiepkaHle TEPMUHOB U
MMOHATHN: Pa3MHOYKEHHE, IPOCTOE
JeJIeHre, TOYKOBaHUE, CIIOPYIIALINS,
BEre€TaTUBHOE Pa3MHOKEHHE,
dbparmeHTanys, KIOHUPOBAHUE, TAMETHI,
crepMaTo3ou/l (CriepMuii), slleKIeTkKa,
3UT0Ta, KOHBIOT ALK

[lepeuncnaTb 0COOEHHOCTH OECTIOIOTO U
MOJIOBOTO Pa3MHOXKEHHUSI OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTb U (POPMBI
0ecrnoyoro pa3sMHOKEHHSI OPraHU3MOB;
OMOJOrMYeCKOe 3HaYeHUE OECTOI0ro
pa3MHOKeHUs. Paznuyatek cropy Kak
CHELMATM3UPOBAHHYIO KIIETKY,
MpeIHa3HAYCHHYIO JIJIs1 OECTI0I0TO
Pa3MHOKEHUS, U CTIOPHI OAKTEPHUHA.
OOBICHATH TPEUMYIIECTBA MTOJIOBOTO
Pa3MHOXKEHUS HaJl OECITOIBIM.

PackpbIBaTh posib KIOHUPOBAaHUS B
CEJIEKIIUU U CEIBCKOM XO3SIICTBE
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10.2

[lonoBO€E pa3sMHOXKEHHUE.
Melios

[TonoBoe pazmuoxenue. [1lonoseie
KJIETKH, UM TamMeThl. Metio3. Ctagun
Meno3sa. [loBenenrue XxpomMmocoM B
Mmeiio3e. Kpoccunrosep. buonornueckuii
CMBICJI MEN03a U TIOJIOBOTO MPOILIECCa.
Meiio3 1 ero MEeCTO B JKU3HEHHOM ITUKIIC
OPTraHU3MOB.

JlemoHcTpanuu
Tabmuikel 1 cXeMblL: «MeHno3y,

«XpOMOCOMBI»

PackppIBaTh cofiepyKaHUe TEPMUHOB H
MTOHSTHIA: MCH03, OMBAJICHTHI,
KPOCCHUHTOBEP, HHTCPKUHE3,
HE3aBUCUMOC PaCIIpE/IC/ICHUC;
KPOCCHHTOBEP.

Paznuuath Ha M300pakeHUsIX (cxemax,
Ta0JIMIIaX) ¥ MUKpOIIpernapaTax 3peible
MTOJIOBBIE KJIETKH MJIEKOMUTAIOIINX U
OpraHbl pAa3MHOKEHHUSI BBICIINUX
pacTEHU.

PackpsIBaTh CyIIHOCTH M€11034,
XapaKTEepU30BaTh €r0 OTAEJIbHBIE CTAUH.

OnpenensTb MeCTO Melo3a B
PKU3HEHHBIX  LHKJAX  Pa3IdYHbIX
OPTaHU3MOB.

OO0BACHATH OMOJIOTHYECKUI CMBICIT
KPOCCHUHIOBEpa, OMUCKHIBATH €T0
MEXAHU3M.

CpaBHMBATH MEI0O3 C MUTO30M;
pa3nuyaTh OTIEJIbHBIE UX CTAIUU Ha
MUKpOTIpenaparax u n300paKeHUsIX
(cxemax, TabmuIaX).

PaCKpBIBaTB 9BOJIIOIMOHHOC 3HAYCHUC
I[MOJIOBOI'O PaA3MHOKCHUA OPIraHU3MOB
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10.3

["ameTtorenes.
O6pazoBanue u
Pa3BUTHE MOJOBBIX
KJIETOK

[Ipen3apoaplieBoe pa3BUTHE.
['amerorenes y xkuBOTHBIX. [1os10BBIE
xene3bl. OOpa3oBaHUEe U pa3BUTHE
MOJIOBBIX KJIETOK. CIiepMaToreHes u
oorene3. CTpoeHue MOJOBBIX KIETOK.
On1010TBOpEHUE U SMOPUOHATIEHOE
pa3BUTHE )KUBOTHBIX. CTIOCOOBI
OIUIOZOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

JlemoHcTpanuu
Tabnuibl ¥ cxeMbl: «I'amMeToreHesy,

«CtpoeHue AMIEKIETKH U
CIIEpMaTO30U/1a».

O0opyaoBaHue: CBETOBOM MUKPOCKOIT,
MUKPOIIpENapaThl SULEKIETOK U
CIIEPMaTO30MIOB.

JlaGopaTopHasi padora «3yueHue
CTPOEHMS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPETapaTax»

PackpbIBaTh cojJiep:KaHUE TEPMUHOB U
MMOHATUI: TAMETOTEHE3, CIEPMATOTEHE3,
OOI'eHEe3, CECMCHHUKU, SSIMUHUKH,
CIIEpMaTOTOHUH, CIIEPMATOIUTHI,
CIIEpMAaTHU/Ibl, CIIEPMATO30U/Ibl, OOTOHUH,
OOITUTHI, TIOJISIPHBIE TENbIIa, AUICKIIETKA,
aKpocoma.

[lepeunciaTy cTaguy raMeToreHesa y
YKABOTHBIX.

OnuceIBaTh MPOLIECC TAMETOT€HE3A U €T0
[IEPUO/JIbl, CTPOECHUE TOJIOBBIX KIIETOK.
Paznruath 0COOCHHOCTH CliepMaToreHe3a
1 ooreHes3a. OnuchbIBaTh MPOLIECCHI
OCEMEHEHHS U OIJIOAOTBOPEHUS, PA3HbIE
BAPHUAHTHI [TAPTEHOT€HE3A
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104

NunuBHyanbHOE
pPa3BUTHE OPTAHU3MOB
— OHTOT'EHE3

(OHTOTEHE3).

OMOpPHUOJIOTHS — HAyKa O pa3BUTUU
opranu3MoB. Mopgoeenes — oOna u3
2/IABHBIX NPOOIEM IMOPUOTIOCUU.
Konyenyus mopgoeenos u mooenu
mopghoeeneza. Ctaquu >MOpUOTEeHE3a
YKUBOTHBIX (Ha IPUMEPE JISITYIIKH).

NHnuBuayabHOE pa3BUTHE OPraHU3MOB

PackppiBaTh copiepkaHue TEPMUHOB H
MMOHATUI: OIUIOJJOTBOPEHUE, 3UTOTA,
OyiacToMep, aKpoOCOMHas peakius,
IPOHYKJIEYC, TAPTCHOTCHE3,
SMOpHOTeHe3, apodieHue, 61acTya,
MoOpyJia, TacTpya, Helpya,
OpraHoreHes, 9KTojJiepMa, Me30epma,

SHTOJEpMa, 1IeJI0M, HEpBHAs TpyOKa,
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JlpoGnenue. Tumbl gpoOaeHuUs.
[lemepmunupogannoe u
HeOdepMUHUPOBaHHOe OpoobeHue.
bnacmyna, munul 61acmyin.
OcoOenHoctu ApoOICHUS
MJIEKOTTUTAIONIUX. 3apO/IbIIIEeBbIEC TUCTKU
(racTpynsiius). 3akiiajgka OpraHoB U
TKaHEH 13 3apOJIbIIIEBBIX JTUCTKOB.
B3auMHoOe BausiHME YacTen
Pa3BUBAIOIIIETOCS 3aPO/IbIIIIA

(sMOpHOHaNIbHASI UHITYKIKA ). 3aKIaaKa
IJIaHa CTPOCHUSA )KMBOTHOT'O KaK
pe3yJIbTaT UEPAPXUUECKHUX
B3aMMO/ICHCTBUM reHOB. BiusgHue Ha
AMOPHOHAIBLHOE PA3BUTHE PA3TUIHBIX
(haKTOPOB OKPYKAIOIICH Cpe/Ibl.

JlemoHcTpanuun
[Toprper: X. [lIneman.

TEI6J'II/II_[BI U cxeMbl: «OCHOBHBIC craguu
OHTOI'CHEC3a)».

Oo6opynoBanme: moaenb «L{ukm
Pa3BUTHS JIATYUIKH

XO0p/Jla, KUIIeYHasi TpyOKa.

OnpenensiTh SMOPUOHANIBHBIN MEPHO/T
pa3BUTHS OpraHU3Ma U OIHUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH JIpOOJICHUS —
oOpa3oBaHHE OJAHOCIONHOTO 3apO/bIIIa —
OJ1aCTYJIBI; 3aBUCUMOCTB X0/1a APOOJICHUS
OT KOJIMUYECTBA JKEJTKA B SIHIEKIICTKE;
racTpyJsiuio u opraHorenes3. OObACHATD
sTansl T PepeHIMPOBKY TKaHEH,
oOpa3oBaHMsI OPraHOB U CUCTEM OPTaHOB.

XapakTepu30BaTh PETYIALNAI0
SMOPHOHAJILHOTO Pa3BUTHS;
JETEPMUHALIIIO U SMOPUOHAIBHYIO
WHIYKIUIO; TEHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OO60CHOBBIBATh BPEIHOE BO3JCHCTBHUE
Ta0auHOTO JbIMA W QJKOTOJISI Ha XOJ
YMOPHUOHATBHOTO 1
NOCTAIMOPHUOHAIIBHOTO PA3BUTHS
OpraHu3Ma 4ejoBeKa
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105

Poct n pazButue
"KABOTHBIX

PocT u pa3BuTHE JKUBOTHBIX.
[TocTaMOpHOHANBHBIN TIEPHOST.
[Ipsimoe 1 HENpsIMOE pa3BUTHE.

PaszButne ¢ metamopdozom

PackpbIBaTh cojiep:kaHue TEPMUHOB U
MMOHSITUM: OHTOT'€HE3,
OCTAMOPHOHAIEHOE Pa3BUTHE,
MeTamop(}o3, THUNHKA, POCT, CTApEHUE,

y 0eCI03BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. bruonornueckoe 3HaueHue
MPSIMOTO U HEMPSAMOTO Pa3BUTHS, UX
pacnpocTpaHeHue B pupoje. Tumsl
pocta )XUBOTHBIX. DAaKTOPHI peryasuu
pocTa )KMBOTHBIX U uenoBeka. Ctaauu
MOCTAMOPHUOHAIBHOTO PA3BUTHS Y
KUBOTHBIX U uenoBeka. [lepuoipl
OHTOTeHe3a yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTHYECKUE TPOIIECCHI.

JlemoHcTpauumn

Tabmuiet u cxembl: «IIpsmoe u
HETpsIMOE pa3BUTHEY, «PazButne
MaMCKOro xyka», «PazButue capanumy,
«Pa3BUTHE TATYIIKI.

IpakTnueckasi padora

«BpissBenue IIPHU3HAKOB cXoacTBa

3ap0sznue171 ITO3BOHOYHBIX XMBOTHBIX)»

CMEPTh.

XapakTepu3oBaTh MOCTAMOPUOHAIBHBIN
[EepUOJ Pa3BUTHS OpraHu3Ma H  €ro
OCHOBHBIE (DOPMBL.

XapaKkTepHu30BaTh MPAMOE PA3BUTHUE U €TO
MIEPUO/IBI.

WN3narats conepkaHue TEOPU CTAPEHUS
OpraHU3MOB.

OO0BICHATH OMOJIOTHYECKUN CMBIC]T
pa3BUTHS ¢ METaMOP(030M
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10.6

PasMHOXeHHE 1
pa3BUTHE PACTEHUU

Pa3MHOXeHME U pa3BUTHE PACTEHUH.
I"amerodur u ciopodut. Meiio3 B
YKU3HCHHOM LIUKJIE PACTCHUMU.

O0bpa3oBaHue crnop B npoliecce Meio3sa.
['amerorenes y pacTeHui.
OnooTBOpEHNE U pa3BUTHE
PAaCTUTENIBHBIX OPTaHU3MOB. JIBOMHOE
OILIOIOTBOPEHUE y LBETKOBBIX
pactenuii. OOpa3oBaHue U pa3BUTHE

PackpbIBaTh cofiep:KaHue TEPMUHOB U
MOHATUN: TaMeTO(UT, CIOPODUT,
AHTEPUINU, APXETOHNH, 3aPOCTOK,
MEracropa, 3apOo/IbIIIEBbI MEIIOK,
CUHEPTHU/IbI, aHTHUIIObI, MUKPOCIIOPA,
IIBUIBLIEBOE 3€PHO, IBOMHOE
OIUIOXOTBOPEHUE, POCT, MEPUCTEMA,
KaMOUii, IEPUO/Ibl OHTOT€HE3a
[IBETKOBBIX PACTCHUM.
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CCMCHHU.

MexaHu3MbI peryjsioud OHTOTCHE3a Yy
paCTeHI/Iﬁ " ) KNBOTHBIX.

JleMoHCTpanumn

[Hoptpet: C. I'. HaBamuH. Ta0auIis!
1 CXeMBI: «/IBOMHOE
OTUUIOIOTBOPEHUE Y LIBETKOBBIX
pacteHuin», «CTpoeHue ceMsH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX
pacteHuin», « KU3HEHHBIN UK
MOPCKOU KamyCTbD», «/KU3HEHHBIN
[MUKII MXa», « KU3HEeHHBINA ITHKII
ManopOTHUKA», « KM3HEHHBIN UK
COCHBI».

JlabopaTopHas padora
«CTpoeHune OpraHoB Pa3MHOKECHUS
BBICILINX PACTEHUI»

XapakTepu30BaTh 0COOCHHOCTH
0ecroJIoro M TOJIOBOTO Pa3MHOKEHUS
[IBETKOBBIX PACTECHUM.

BreiiensaTh 0COOEHHOCTH MTPOTEKAHUS
raMeTOreHe3a y IIBETKOBBIX PACTCHUM.
OnuceIBaTh MPOIECC IBOMHOTO
OTJIOIOTBOPEHUS Y IIBETKOBBIX
pacTeHUM U OOBACHSTH €ro
MPEUMYIIECTBA MO0 CPABHEHUIO C
OTUIOJJOTBOPEHUEM Y CITIOPOBBIX U
rOJI0CEMEHHBIX

Hroro

qacCoOB I10 TCMC

8

11

Tema «I'eHeTHKa — HA YKa 0 HACJICACTBEHHOCTU U USMEHYHUBOCTH OPraHu3MoB»
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HcTopust cTaHOBIEHUS U
Pa3BUTHUSI TEHETUKHU KaK
HayKU

1

VcTopusi CTAHOBIIEHUS U Pa3BUTHUSA
TeHETUKH KakK Hayku. PaboTbl

['. Menpnens, I'. ne @pusa, T. Moprana.

PoJib OT€UECTBEHHBIX YUEHBIX B
pPa3BUTHH TeHETUKH. PaboThI

H.K. Konsnoa, H.I1. BaBuiosa,
A.H. benozepckoro, I'.JI. Kapnieuenko,

PackppIBaTh COJIEpKAHUE TEPMUHOB H
[TOHSATHN: T€HETUKA, I'CH.

I[eMOHCTpI/IpOBaTL 3HaHUA UCTOPHUHA
BO3HHUKHOBCHU I'CHCTHKH.

XapaKTepI/BOBaTL OCHOBHBIC 3Tallbl
Pa3BUTHUA TCHCTHKN KaK HAYKH

10.A. ®ununuenko, H.B.
TumodeeraPecoBckoro.

JleMoHCTpanun

[ToptpeTtsl: I'. MeHens,

['. Jle ®pus, T. Mopras,

H. K. Konso, H. 1. BaBuios,
A. H. benozepckuii,

I'. JI. Kapnieuenko,

10. A. ®ununueHko,

H. B. Tumogees-PecoBckuit
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11.2 |OcHOBHBIC IOHATHS U 1 OCHOBHBIE T€HETUYECKUE ITOHATUS U PackpeIBaTh conep:kaHue TEPMUHOB U
CHUMBOJIBI TEHETUKH CUMBOJIBL. [ OMOJIOrMYHbIE XPOMOCOMBI, [MOHSTHUMN: HACJICJCTBEHHOCTb,
AJIIICJIbHBIC I'CHBI, aJIbTCPHATUBHBIC HacJieJOBaHUE, U3MEHYHUBOCTh, TCHOTHII,
[pU3sHAKH, TOMUHAHTHBIN 1 (heHOTHUII, FE€HOM, JIOKYC, XPOMOCOMBI,
€IIECCUBHBIN MPU3HAK, TOMO3UT0Ta

pel p ’ ’ aJUIeJIbHBIC TEeHBI (aJIenn),

reTEepPO3UT0Ta, YNCTAs JIMHUS, THOPUIBI,
aJbTepHATUBHBIE TPU3HAKHU, TOMO3UT0OTA,

reHoTuI, ¢peHoTur. OCHOBHBIE METO/IbI .

_ . reTepo3uroTa, JOMUHAHTHBIN MTPU3HAK,

TCHETHUKH: THOPUI0JIOTUUECKUH, 3

[HTONOrHHUeCKIA, peLeCCUBHBIN MTPU3HAK, YUCTasl TUHUSI,

MOJIEKYJIPHOTCHETHYECKHI. ruOpubl. [101630BaTHCS TEHETUYECKOM
TEPMHUHOJIOTUEH U CUMBOJIMKOMN JIJIsI

JleMoHCTpanun p A
3aIlMCH CXEM CKpCIMBaHUS

Tabmuiel: « MeToabl TCHETUKNY, « CXEMBI et

CKPCIIMBAHUS.

JlabopaTopHas padora

«JIpo3oduiia kak 00BEKT reHETUYECKUX

WCCJIEIOBAHUI

HTtoro 4acoB no teme 2

12 Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
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12.1 3axkoHOMEpHOCTH MounoruOpunnoe ckpemuBanue. [lepsoiit PackpeiBaTh copepkaHie TEPMUHOB U
HaCJIEJOBaHMsI 3aKkOoH MeHIens — 3aKOH €JMHO00pa3us MOHATUN: MOHOTHOPHUIHOE CKPEIUBaHUE,
IIPU3HAKOB. ruOpuI0B NEPBOro nokoyeHus. [IpaBuiao uucroTa raMeT, JOMUHUPOBAHUE,
MOHOTHOPHTHOE JTOMUHUpPOBaHUA. BTopoil 3akoH pacIlerIeHre PU3HAKOB.

CKPELUBAHHE MeHzens — 3aK0H pacIieIeHHs OnwuceiBath onbITel I'. MeHmens mo
NMPU3HAKOB. L{MTONOrMYECKHE OCHOBBL  |yi3yuenyio HACIEA0BAHNS OHOMN Mapbl
MOHOTHOPH/THOTO CKPCIIMBAHMUS. MPU3HAKOB Y TOPOXa MMOCEBHOTO.
['unores3a 4UCTOTHI raMeT. [TpuBOIUTE (GOPMYIUPOBKH MEPBOTO U
JleMOHCTpALHH BTOPOT0 3aKOHOB ['. MeHzens (3akoHa
Moprper: T'. Memels. eaMHO00pa3usi THOPUIOB MEPBOTO

. . TOKOJIEHUS, 3aKOH pacUICIICHUS
Tabaums! u cxeMmsbl: «IlepBrlii 1 BTOpoii 6
3akoHbl Mennens». O0opyaoBanue: MPH3HAKOB) i OOBACHSTS HX

[UTOJIOTHYECKUE OCHOBBI.

MOJIEIb JJI1 IEMOHCTPALMH 3aKOHOB
€ TMHO0GPA3HS THOPUIOB TIEPBOTO CocTaBisTh CXeMbl MOHOTHOPHIHOTO
MTOKOJICHHSI M pacIIeTUICHHs Mpru3HakoB; CKPCHIMBAHUSA 1 DCIIATE IFCHCTUHCCKUC
CBETOBOII MHUKPOCKOII, MUKpOIpenapar: 331841 Ha MOHOTHOPUIHOE CKPEIIMBAHNE
«JIpozodumay.
IIpakTnueckass padora «M3ydeHue
pEe3yNbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUA y IP030DUITBDY

12.2 |Ananuzupyroniee AHaIM3MPYIOLIEE CKPEINBAHUE. PackpeiBaTh conep:kaHue TEPMUHOB U
CKpeLIUBaHUE. [IpoMexxyTOUHBIN XapaKTep [IOHATUI: aHAIU3UPYIOLIEE CKPELIMBAaHUE,
Henonnoe HacyenoBanus. Pacienienne npu3HakoB HEMOJHOE TOMUHUPOBAHUE,
JOMUHUPOBAHUE IPU HETIOJTHOM KOJOMHUHHPOBAHUE.

107




®denepanbHas padoyas mporpamma | buomnorus. 10—11 knaccel (yrinyOa€HHBIA YPOBEHbD )

JOMUHUPOBAHUU.
JlemoHCcTpanumn
TaOauiibl U cXeMbl: « AHATU3UPYIOLIEe

CKpenmBanue», «Henomnoe
JTTOMUHUPOBAHUEY

CoCTaBIATh CXEMBI AHAJIM3HUPYIOLICT O
CKpPCIIMBAHUA U pCIIATb TCHCTUYCCKUC
3a/la4v Ha aHAJIM3UPYIOIMICC CKPCIINBAHNC
1 HCIIOJIHOC TOMHWHHUPOBAHUC

12.3

JurubGpugHoe
CKpEIIMBaHUE

JuruOpuaHoe ckpenuBanue. TpeTuit
3aKOH MeH1elst — 3aKOH HE3aBUCUMOT0
HAaCJICTOBAHNS IPU3HAKOB.
[{uTomorndyeckre OCHOBBI JUTHOPUIHOTO
ckpenuBanud. JlemoncTpanuu

[loptper: I'. MeHnenb.

Tabnuib u cxembl: «Tperuit 3aKoH
Mennensy.

OoOopynoBanue: MOJIEIb TUIst
NEMOHCTpaLUH 3aKOHa
HE3aBUCHUMOTO HacJIeIOBAHUS

PU3HAKOB; CBETOBOW MHUKPOCKOIL;
MUKponpenapar «Jpo3zodpunay.
IpakTnueckas padora
«3yuenue pe3yJIbTaTOB
TUTHOPUTHOTO CKPEIIUBAHUS Y

TPO30(DHITBI

PackppiBaTh conep:kaHue TEPMUHOB U
NOHATUN: TUTUOPUTHOE CKpPEIIUBaHUE,
(deHoTunmueckuil paaukan. OnuceBaTh
onbIThl I'. MeHnaens no u3y4eHuro
HACJICIOBAHUS IBYX Iap MIPU3HAKOB Y
ropoxa nocesHoro. [IpuBoauTs
(opMyIMpOBKY TpeTbero 3akoHa I'.
Mennens (3akoHa HE3aBUCUMOTO
HACJIeI0BAHUSI IPU3HAKOB) U OOBSICHSATH
€ro LUTOJOTHYECKNE OCHOBBI.

[IprMeHATh MATEMATUYECKUI PACUET C
MOMOIIBI0 PEHOTUITUYECKOTO paJrKala u
METO/1a IEPEMHOKEHUS BEPOSTHOCTEM
BAPUAHTOB PACIICIIJICHUS TPU3HAKOB Y
MTOTOMKOB TI0 (DEHOTHUITY ¥ TEHOTHITY.
CocCTaBIsTh CXEMbI JUTHOPUTHOTO
CKpEILUBAHUS U PelIaTh FT€HETUUECKUE
3a71a4M Ha TUTUOPUIHOE CKPEIIUBAHUE
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12.4

CreruieHHOe
HACJICJOBAHUE
MPU3HAKOB.

CuerieHHOE HAacleJ0BaHUE TMPU3HAKOB.
Pa6oter T. Moprana. CremieHHoe
HacJIeJOBaHHE T€HOB, HAPYIIICHHUE

PackpeiBaTh conep:kanue TEPMUHOB U
MIOHATUH: CLCIUICHHOE HACIEA0BaHUE,
HapyLIEHUS CLEIUICHUS T€HOB,

XpoMOCOMHas1 TEOpUs
HACJIEICTBEHHOCTU

CUETLICHUS] MEXY T€HaAMH.
XpOoMOCOMHas TEOpHsI
HaCJIEICTBEHHOCTH.

JlemoHcTpauumn
[Toptper: T. Mopras.
Tabauipl u cxembl: «CuernsieHHoe

HaCJIEJOBAaHUE  IPU3HAKOB y
TPO30(DHITBI.

Ob6opyaoBanme: MOJICNIb JIJIA
JIEMOHCTPAIIUH CICTICHHOTO
HaCJICIOBaHUSI TIPU3HAKOB.

KPOCCHUHTOBEp, PEKOMOUHAIINS T€HOB,
FEHETUYECKUE KapThl, MOPTaHUIA.

[TpuBOAUTH GOPMYITHPOBKHU 3aKOHOB
MopraHa (3aKOHa CLEIIIEHHOTO
HACJICJOBAHUSI TEHOB M 3aKOHA
HapYIICHUS CUCTUICHUS] MEXAY T€HaMM) U
OOBACHSTH UX HUTOJIOTMYECKUE OCHOBBI.

[lepeuncnsiTb OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HACJICICTBEHHOCTH.

Pemate reHernyeckue 3amaudu Ha
CLEIUICHHOE HAacleIOBaHUE TEHOB U
HApYUICHHUE CUCTUICHUS MEXIY T€HaMU
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125

['eneTuka mmosa

['eneTrka nmosia. XpoOMOCOMHBIN
MEXaHU3M OIPEICICHUS OJA.
AyYTOCOMBI Y TIOJIOBBIE XPOMOCOMBI.
["'oMorameTHbIN U reTEPOTraMETHBIN TTOJI.
['eHeTn4eCcKast CTPyKTypa MOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB,
CIICTIJICHHBIX C IIOJIOM.

JlemoHcTpanuu

Ta6JII/II_[I>I 1 cxeMbl: «I'eHeTHnKa I10J1a»,
«KapI/IOTI/IH YCJIOBCKa», «Kapuonxm
I[pOBO(l)HJ'II)I», «KapI/IOTI/IH IITUIIBD>

PackpbIBaTh cofiepKaHNE TEPMUHOB U
MIOHSATHUN: ayTOCOMBI, IIOJIOBBIE
XPOMOCOMBI, TOMOT'aMETHBIN I10JI,
reTepOraMeTHBIN I10JI.

OOBACHATD XpPOMOCOMHBIN MEXAHU3M
ONPEIEICHUS 110JIa y OPTaHU3MOB.
[IpuBOIUTH PUMEPBI HACIEIOBAHUS
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
CocTaBasaTh CXEMBI CKPEIIMBAHUS U
pelaTh reHeTUYECKUE 3a1a41 Ha
HACJICJOBAHUE MPU3HAKOB, CIEIIJIEHHBIX C
IIOJIOM.

[TpuBOIMTE MPUMEPHI TEHETUYECKUX
3a00s1€eBaHUM U 1ePEKTOB

Y OPTraHHU3MOB, CBA3aHHBIX C IIOJIOBBIMHA

XpOMOCOMaMH
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12.6 | 'eroTuM KaK ['eHOTMII KaK LETOCTHAs CUCTEMA. PackpriBath conep:kaHue TEPMUHOB U
[IeJIOCTHAS chcTeMa [LneioTponusi — MHOKECTBEHHOE MMOHATUN: MHO>KECTBEHHOE JIEUCTBUE
JNEUCTBUE TeHa. MHOKECTBEHHBIN reHa (TieloTpornus),
AJUICIIU3M. B3anmoneiictBue KOMILIEMEHTAPHOCTbh, IUCTA3,
HEAJUICIIbHBIX T€HOB. MTOJIUMEPHSL.
KommiemeHnTapHOCTh. DMCTA3. Onpenenarb (QopMbl  B3aUMOJIECHCTBHS
[ommepus. AJUIEJIbHBIX U HEAJUICIIbHBIX T'€HOB.
['eHeT4yeCcKuit KOHTPOJIb PA3BUTHS IIprBOIUTE PUMEPBI IICHOTPOITHOTO
pacTEeHU, )KUBOTHBIX U YEJIOBEKA, a JIEHCTBUS T€HOB.
Takke (PU3NOIIOTrMUEeCKUX MPOIIECCOB, Pemate reHernueckue 3agauu  Ha
MOBEJCHHS ¥ KOTHUTHBHBIX QYHKLUA. | p3apmoeiicTBHE HEAJUICJIbHBIX
['eneTnueckne MeXaHU3Mbl [CHOB
CHUMOHOTeHE3a, MEXaHU3MBbI
B3aUMOJICHCTBUS «XO35IMH — NIapa3uT» M
«XO3SIMH — MUKPOOHOMY.
I'eneTnyeckue acrieKThl KOHTPOJIS U
VU3MEHEHUS HACIEICTBEHHOU
uH(GOpPMAITUU B TIOKOJICHUSIX KIIETOK U
OPTraHU3MOB.
JdemoHcTpanuun
Tabmuibl U cxembl: «MHOKECTBEHHBIH
aienus3my; « B3zauMoaelicTBue TeHOBY
Wtoro yacoB 1o teme 10
13 Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTID)
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131

MN3MeHYnBOCTD
MpU3HAKOB. Bubl
N3MEHYNBOCTH

B3anmonencTBre reHOTUIIA U CPENbI IPH

(dopMupoBanuu (HeHOTHIIA.

M3MeHYNBOCTH IPU3HAKOB.
KauecTBeHHBIE U KOJINYECTBEHHBIE
MpU3HAKKU. Bubl ”3MEHUMBOCTH:

HCHACJICACTBCHHAA 1M HACJICACTBCHHA.

JlemoHcTpanuu

Tabauip! ¥ cxeMbl: « Buabl
N3MCHUYHBOCTH.

OO0opynoBaHue: KUBbIC U TepOapHbIC
AK3EMILIAPbl KOMHATHBIX PACTEHUI;
pucyHku (poTtorpadum) ;KUBOTHBIX C

Pa3JIMIHBIMH BUJAMHU U3MCHYNBOCTH

PackpeiBaTh conep:kanue TEPMUHOB U
NOHSATHUN: U3MEHYUBOCTD,
HEHACJIEICTBEHHAs U3MEHYHUBOCTD,
HACJIEICTBEHHAs! N3MEHUNBOCTb.
CpaBHMBaTh HEHACJIEICTBEHHYO
V3MEHYHUBOCTD C HACJIEICTBEHHOM.
[IpuBOIUTH IPUMEPBI KAYECTBEHHBIX U
KOJIMYECTBEHHBIX MTPU3HAKOB
OpPTraHU3MOB, ITPOSIBIICHUMN Y
OpraHU3MOB HEHACJIEICTBEHHOU U
HACJICACTBEHHOW U3MEHUYUBOCTH
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13.2

MonaundukanroHHas
N3MEHYUBOCTH

cpensl B (popMHpOBaHUH
MOIU(PUKAITIOHHON U3MEHUNBOCTH.
Hopma peakuuu npusHaxa.

BapuanmoHHBII psig U BapUalMOHHAS
kpuBas (B. Moranncen). CoiicTBa
MOAU(PUKALIMOHHON U3MEHUYHUBOCTH.
JlemoHcTpanuu

Tabauubl 1 CXEMBI:

O0opynoBaHme: KUBbIC U TepOapHBIC
AK3EMIUISIPhl KOMHATHBIX PACTECHUM;
pucyHku (doTtorpaduu) ;KMBOTHBIX

MoaudukanronHas U3MEHIHUBOCTh. PO

«MOI[I/I(bI/IKaHI/IOHHaSI HN3MCHYUBOCTDB».

PackpeiBaTh conep:kanue TEPMUHOB U
TNOHATUN: MOAU(DUKAITMOHHAS, HIIH
(eHoTUIMYEeCcKas, U3MEHUYUBOCTD,
BApUAHTA, BApUALIMOHHBIN s,
BApUALIMOHHAS KpUBasi, HOpMa
peakiuu NMpu3HaKa, MoaAu(UKalUU.
XapakTepu3oBaTb CBOMCTBA
MOIM(PUKAIIMOHHOW N3MEHYUBOCTH.
[Toka3bIBaTh pOJIb yCIOBUM BHEIIHEN
Cpenbl B pa3BUTUHA MOAU(PUKALIMOHHON
W3MEHYUBOCTH Y OpraHu3MoB. CTpOUTH
BAPUALIMOHHBIE PAJIBI U

C mpuUMepaMu MOJIU(GUKAITUOHHON
n3MeHuUnBOCTU. JIabopaTopHas
padora

«HccrnenoBanre 3aKOHOMEPHOCTEN
MOJIU(PUKALMOHHON U3MEHYUBOCTH.
[TocTpoenue BapuallMOHHOTO PsAZIa U
BAPUALMOHHOW KPHUBOM»

rpaguKk  KPUBOM  HOPMBI  pEAKINH
MPU3HAKOB Y PA3JIMYHBIX OPTAHU3MOB
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13.3 [T'enotunuueckas I'eHOTHIIMYECKAS] ©K3BMEHYUBOCTD. PackpbIBaTh cofiepKaHNE TEPMUHOB U
N3MEHUYMBOCTD. CBoiicTBa T€HOTUITNYECKOM [MOHTHUI: KOMOMHATUBHAS
KoMGHHATHBHAS U3MEHYMBOCTU. BHUJIBI TECHOTUNINYECKON M3MEHUYMBOCTH, MyTAILIMOHHAS
3MECHUMBOCTE M3MEHYMBOCTU: KOMOMHATHUBHAS, N3MEHYMBOCTb, KOMOMHALINU, MYTallUU.

MyTalMOHHAsI. XapakTepu3oBaTh CBOMCTBA
KoMOMEATUBHAS H3MEHUUBOCTE. F€HOTUITMYECKOW N3MEHYUBOCTH.
Meif03 ¥ [OJIOBOIT POLIECC — OCHOBA OmnuceIBaTh MEN0O3 U IIOJIOBOM MPOLECC
KOMOMHATUBHOM M3MeHunBOCTH. Ponp KK OCHOBY HPOSBJICHUS y OPTaHU3MOB
KOMOUHATHBHOI U3MEHUHBOCTH B KOMOMHATHBHON H3MEHIHBOCTH.
CO3JaHNH FEHETHUECKOrO Pa3Hoobpasms || 10Ka3bIBATh HA KOHKPETHBIX MPUMEPax
B IIPe/IeNax OHOTO BHJIA. POJIb KOMOMHATUBHOM U3MEHUYNBOCTH B

CO3JJaHUU TEHETHUYECKOr0 Pa3HO0Opa3us
JlemoHcTpauumn

OpraHU3MOB B IIPEJENIAaX OJHOIO BUJIA.
Tabsauubl 1 cxeMbl: «KomMOMHaTHBHAS C

. aBHUBATh FT€HOTUIMYECKYIO

N3MEHUHMBOCTLY, «MeHo3», p y

M3MEHUYHUBOCTh C MOAU(PUKALIMOHHON
«OrI010TBOPEHUEY

13.4 MyraumnonHas MyTannoOHHass ”3MEHYMBOCTb. Bubl PackpeiBaTh conep:kaHue TEPMUHOB U
M3MEHUYUBOCTb. MyTalii: TeHHbIE, XPOMOCOMHBIE, NOHSATUI: MyTaLlMU, XPOMOCOMHbBIE
3aKOHOMEpPHOCTHU reHoMHbIe. CTIOHTaHHBIE U nepecTpoiiku (abepparun),
MyTaILMOHHOT'O VHIYLMPOBAaHHbBIE MyTallMK. SIiepHbIE  MOJIMIIONINS, AaHEYIUIOUUS, MyTaHT,
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npoiiecca. DNUTreHETUKa

1 OATOINIa3MAaTHUICCKUC MyTalluu.
CoMaTH4ecKue U I0JIOBhIC MyTallnuu.

[TpuurHBI BOSHUKHOBEHUS MyTalIUH.
MyTareHsl U UX BIUSHUE Ha
OpraHU3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOIO Mpoliecca. 3aKOH
rOMOJIOTHYECKUX PSAIOB

B HACJICACTBEHHON N3MEHYNBOCTH
(H.W. BaBunos). Buesiaepnas
W3MEHYMBOCTh M HACIIEICTBEHHOCT.
InueeHemura u SNUSEHOMUKA, POJlb
dNUSeHEeMUYEeCKUX Qakmopos 8
HAac1e008aHUU U USMEHYUBOCTNU
GeHomunuyeckux npusHaKos y
OP2AHUBMOS.

JlemoHcTpauun

[Toptperst: I'. Jle @®pus, B. Moranncen, H.
. BaBuios.

Ta0muib! 1 cxeMbl: «[ eHeTHUeCcKue
3a00J1eBaHMs YeJIOBeKay, « Bubl
MYyTaLun.

O0opynoBaHme: XUBbIE U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHUM;

pucyHku (dpoTtorpadum) )KUBOTHBIX C
Pa3IMYHBIMHU BUJAMH HW3MEHYUBOCTH.

MyTareHsbl.
[IpuBOINUTH IIPUMEPBI MyTaluu,
BCTPEYAOLIUXCS. Y PAa3HbIX OPraHU3MOB.
KnaccuduupoBaTe MyTalluu 1O pa3HbIM
OCHOBAHMSIM.

Pa3nuyath Ha U300pakeHUsIX (cxemax,
Ta0NMIlax) TeHHbIE MYy TAllUH,
XPOMOCOMHBIE ITEPECTPOMKH PAZHBIX
BUJIOB: JICJICLINH, TyIUTUKALUH,
TPAHCJIOKALlMY, UHBEPCUU; T€HOMHBIE
MYTalHAH.

CpaBHHMBaTh MeXay coOOM MyTaluu
Pa3HBIX BUIOB.

XapakTepu3oBaTb CBOMCTBA
MyTallMOHHOW U3MEHYMBOCTHU. Ha3pIBaTh
MPUYMHBI MYTaIlMH, BBISBJISITh HCTOUHUKH
(aKTOpPOBMYTAareHOB B OKpY Karolen
cpene (KOCBEHHO).

[IpuBoIUTH GOPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSIOB U
HaclieAcTBeHHOU n3mMeHunBoctu H. U.
BasnnoBa 1 000CHOBBIBATH €TI0
3HAUYCHUE ISl TPAKTUKHU CEITbCKOTO
XO035IMCTBA
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[IpakTH4yeckas padora

«MyTtauuu y n1po30¢uisl (Ha TOTOBBIX
MUKpOIIpenaparax)»

Hroro

9aCoB I10 TEMC

6

14

Tema «I'eHeTHKA 4€JI0 BEKA»
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14.1

[ 'eHeTnka yenoBeka.
MeToabl METUIIMHCKON
T€HETUKU

Kapuotumn uenoBeka. MexayHapoaHas
[porpaMMa UCCIEIOBAHUSA T€HOMA
yeoBeka. MeTo/ibl U3y4eHUs TCHETUKHU
YyeJIOBEKa: FeHEaJIOrnYeCKHi,
OJIM3HEOBBINM, IIUTOTCHETHYCCKUM,
MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJICKYJISIPHO-T€HETUUECKH.

CoBpeMEHHOE OIpeIeIICHNE TEHOTUIIA!

MOJIHOT€HOMHOE CEKBEHUPOBAHHUE,
r€HOTUIIUPOBAHUE, B TOM UUCIE C
nomoibio I11[P-ananu3a.
HacnencrenHsie 3a0051€BaHus
yesoBeKa. [ eHHbIe 1 XpOMOCOMHBIE
0ose3Hu uenoBeka. bonesnu c
HACJIEICTBEHHOU

MPEIPACIIOIOKECHHOCTHIO. 3HAUEHUE
MEIUIIMHCKON T'€HETUKH B
MPEIOTBPALICHUU U JICUCHUH
FeHETHYECKUX 3a00JIEBaHUI YeJIOBEKA.
MeauKko-TeHeTHUECKOE

KOHCYJIbTUPOBAHHC. CTBOJI0OBBIC KJICTKH.

[loHATHE KTEHETUUECKOTO

PackpeIBaTh coaep:kaHue TEPMUHOB U
MTOHSATHN: CEKBEHUPOBAHUE, KapTa
XPOMOCOMBI, TPOOaH/, HACIEACTBEHHBIE
00Je3H1 (MOHOTEHHBIE, TOJIUTCHHBIE,
re€HHbIE, XPOMOCOMHBIE),
MEJIUKOTE€HETUYECKOE
KOHCYJIbTUPOBAHHE, TOPOIOBASI
JUArHOCTUKA, aMHHOLICHTE3.
[lepeunciiaTh 0COOEHHOCTH U3YUEHUS
TE€HETUKHN YEJIOBEKA U METOIbI
METULUHCKOW T€HETHKHU.
XapakTepru3oBaTh METO/IbI N3yUEHHUS
reHETHKH YeJIOBEKa (T€HeaJOrnuecKuii,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJICKYJISIPHO-TEHETUUECKH,
MOMYJISLUOHHO-CTATUCTUYECKHI ).
OnuceIBaTh UEMH, 3a1a41 U JOCTHKEHUS
MEKTyHapOIHOW mporpammel «I eHom
yenoBekay. Pa3nnyaTh Ha N300paxeHMsIX
(cxemax, TabNUIIAX ) KAPTHl XPOMOCOM
(renetnueckue, HU3NIECKUE,
CUKBEHCOBBIC).
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rpy3a». DTUYECKUE aCIEKThI
WCCJICIOBAHMM B 001aCTH

pEaAaKTUPOBAHHA I'CHOMA U CTBOJIOBBIX
KJICTOK.

['enetrueckue GakTOpbl MOBBIIIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA K
(U3MYECKOMY U XUMHUYECKOMY
3arpsi3HEHUIO OKPYXKAIOLIEN Cpeibl.
['eHeTHYECKas IPEIPACIIOIOKEHHOCTD
YEJIOBEKA K MATOJIOTHUSIM.

JleMoHCTpanun
Tabsuib!l 1 cxeMbl: «Kapuotun

yeoBeKay, «MeToabl H3yUeHHS
TEHETUKHU YelIoBeKay, «I eHeTnueckue
3a00JIEBAHHUS YETIOBEKAY.
IIpakTnueckas padora

«CocTaBlieHHE U aHAIU3 POAOCIOBHOW

OrnucpIBaTh METObI COBPEMEHHOTO
ompeiesIeHHs] TEHOTHUIA OpraHu3Ma!
MMOJTHOT€HOMHOE CEKBEHHPOBAHHUE,
TCHOTUIIMPOBAHUE, B TOM UHCIIE C
nomoibio [11[P-ananu3a.
XapakTepu30BaTh HACEICTBCHHBIC
3a00JIEBaHUS YeIoBeKa U 3a00ICBaHUs
C HACJICJICTBEHHOM
MPEAPaACIOIOKEHHOCTHIO.

CpaBHUBAThH T€HHBIC, XPOMOCOMHBIC
00JIe3HH YeJIoBeKa 1 O0JIE3HU C
HacCJIEACTBEHHOMN
MPEAPACITIOIOKEHHOCTHIO.

Y cTaHaBIMBATh B3aUMOCBSI3b MEXKIY
HaCJICICTBEHHLIMH 3a00J1€BaHUIMHU
yeJIOBEKA U MX TEHETUYECKON OCHOBOM.
OO0O0CHOBBIBAThH 3HAUCHHE
MEINKOT€HETUIECKOTO
KOHCYJIbTUPOBAHHS B IIPEAOTBPAIICHUN
W JIEYUEHUN HACJIEICTBEHHBIX
3a00JIEBaHMI YeIOBEKa

Nroro

qacCoOB I10 TEMC

3

15

Tema «Cesiekiusi Opr aHU3MOB»
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15.1

OCHOBHBIE TOHATHUS
CEJIEKIIUU

JloMecTuKanus u CeIeKIns.
3apoKeHNUE CEIICKIIUU U

noMectukaimn. Yueuue H.W.

Basuiosa o LlenTpax

PackpbIBaTh cofiep:kaHUE OCHOBHBIX
MMOHSATUM: CEICKIMS, TOMECTHKAIIHA,
MPUMUTHBHAS CEJICKIIMSI, KOMOMHATUBHAS
CEJICKIIMS, COPT,
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IMPOUCXOKICHUA U MHOFOO6paSI/IH

KYyJIbTYpHBIX pacteHuid. Posb cenekuun

B CO3/IJaHUM COPTOB PACTEHUI U TTOPOJ
»KUBOTHBIX. COpT, 1opoja, ITaMM.
3aKOH rOMOJIOTHYECKHX PSAOB B
HacJieACTBeHHON n3MeHunBoctu H.M.
Basumona, ero 3saucHue s
CEJIEKIIMOHHOM paboTBHI.

JlemoHcTpauumn
[loptpetsl: H. 1. BaBuiios,
N. B. Muuypum, I'. /1. Kapneuenko,

I1. I1. JIykesinenko, b. JI. Actaypos.
Tabauiel u cxembl: «LleHTpbI
MIPOUCXOKCHUSI 1 MHOTO0Opa3us
KYJbTYPHBIX PACTCHUI», «3aKOH
FOMOJIOTMYECKUX PSAIOB B
HACJICICTBEHHON M3MEHUUBOCTI.
JlabopaTopHas padora «l3yueHue
COPTOB KYJIbTYPHBIX PACTCHUN U
MOPOJI TOMAITHUX

PKHUBOTHBIX»

IOpO/Ia, IITaMM.

HepC‘—II/ICHHTB OCHOBHBIC OTaIlbl PA3BUTH
CCJICKIIMU KaK IMPOoHCcCCa U HAYKH.

XapakTepu3oBaTh COJICPKAHUE YUECHUS
H. WM. BasunoBa o  IleHtpax
POUCXOXKJEHUA W MHOrooOpasus
KYJBTYPHBIX PACTCHUM.

[Toka3piBaTh LI€HTPHI IPOUCXOKIACHUS U
MHOT'000pa3us KyJIbTypHBIX PaCTCHUHN U
LleHTpBI TOMECTUKALIMU JOMAITHUX
PKUBOTHBIX Ha KapT€ MUPA, CBA3BIBATH UX
MECTOITOJI0KEHHE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIIINX
[UBUJIN3ALAH.

CpaBHMBATH COPT, MOPOJY, IITAMM C
BHIaMU-POJUYAMU.

OO0OCHOBBIBAThH 3HAYCHHUE 3aKOHA
FOMOJIOTUYECKUX PSJIOB B
HACJIEICTBEHHOUN u3MeHunBoctu H.

M. BaBuioBa 1 ceneKIIMOHHOM
padoTHI.

OnuceIBaTh MEPCIEKTUBBI JOMECTUKAILIUN
1 CO3/1aHME HOBBIX COPTOB KYJIbTYPHBIX
pacTEHU, MOPOJ JOMAIIIHUX )KMBOTHBIX U
IITAMMOB MUKPOOPTaHU3MOB
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15.2

MeTo/bl CeJICKIIMOHHOMN
pabotel. CoxpaHeHue,
M3y4YCHUE U
HCIIOJIb30BaHHE
IrCHETUYECKUX PECYPCOB

MeTo/bI CeNeKIIMOHHON PaOOTHI.

VM cKycCcTBEHHBI OTOOP: MAacCCOBBIN U
WHVBUAYAJIbHBIA. DTaIbl
KOMOWHAITMOHHOM CENEKIINH.
HcnblTanue npou3BOAUTENIEH 10
noTOMCTBY. OTOOp MO FEHOTHUITY C
MMOMOIIBIO OLIEHKU (DeHOTHUMa
MIOTOMCTBA U OTOOP MO FEHOTHUITY C
noMoiibo ananu3a JJHK.

M cKyCCTBEHHBIN MyTareHes3 Kak MeTO.
CEJICKIIMOHHOM palOoThl. PagnanuoHHbIi
Y XUMUYECKUI MyTareHe3 Kak MCTOYHMK
MyTalil y KyJIbTypHBIX (popm
opranu3MoB. M cnosab30BaHre T€HOMHOIO
PENAKTUPOBAHUS U METOJIOB
pexkoMOuHanTHEIX JITHK 11 nonyyenus
VICXOJHOT'0 MaTepuasa s CEJIEKLUH.

[TomyyeHne NONMUIIOUIOB.
BuytpuBugoBas ru0puauzaiusi.
Bi3kopoACTBEHHOE CKpEIIUBaHMUE,
v nHOpuauHT. HeponcTBennoe
CKpeIIUBaHue, WIN ayTOPUJIVHT.
['eTepo3uc u ero NpUYMHSL.
Vcnionb3oBaHue reTepos3nuca B

PackpbIBaTh cOAEpKaHNE TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOD,
IIPOU3BOIUTEIIN, IKCTEPBED,
OJIM3KOPOJCTBEHHOE CKpEIINBAHNE, WIN
WHOPUJIMHT, HEPOJACTBEHHOE
CKpEIMBAHUE, WIN ayTOPUJIUHT, YUCTas
JUHUS, TeTepo3uc (THOpUAHAas CUiIa),
T€HOMHOE PEIAKTUPOBAHUE,
MCKYCCTBEHHbBI MyTareHes,
(bakTOpBIMyTareHsl, MOJIUIIIOUIBL,
oTHanéHHas TMOpUaAn3aLus,
CEKBEHUpPOBaHHE. XapaKTepU30BaTh
OCHOBHBIE METO/IbI CEJIEKIIUN PACTEHUN U
KUBOTHBIX:

MCKYCCTBEHHBI OTOOP ¥ THOPUIU3AITHIO.

CpaBHUBaTh MacCOBBI NCKYCCTBEHHBIN
0TOOp C MHJMBUYaJIbHBIM, IOKA3bIBATh
VX 3HAYCHME JUUI CEJIEKLMU KYJIbTYPHBIX
PACTEHMU U TOMAIIHUX KUBOTHBIX.

[IprBOAUTH KOHKPETHBIE IPUMEPBI
OTIaNEHHON THOPUIN3AIUY B CEICKIIUU.
OnuceiBats onwIT I'. [I. Kapnieuenko 1o
MIPEOJI0JICHUIO OECTUTONNSI MEKBHUIOBBIX
ruOPUIOB.

Paznuuate Ha wu300paxeHUsx (cxemax,

Ta0JIMIIaX) y OTAEIbHBIX
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cenexknuu. OtnaaéHHas
rubpuanzanus. [Ipeogonenue
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Oecruioaunst MEKBUIOBBIX THOPUIOB.
JlocTrKeHUs CeIEKINNA PACTEHUN U
KUBOTHBIX. «3€1€HAs PEBONIOYUSLY.
CoxpaHeHHe U U3y4yeHHEe TeHETHYECKUX
PECYpPCOB KYJIbTYpPHBIX PACTEHUHN U UX
TUKUX POJIUYEH JIJIsl CO37aHuUsI HOBBIX
COpPTOB U TUOPUIOB
CEJIbCKOXO3SIUCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpagienue
ceHemu4ecKUMU pecypcamu
CebCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX
DICUBOMHBIX 8 YETISIX VYU ULeHUS]
Cyuecmayroumux U cO30aHusi Ho8blx
nopoo, TUHUU U KPOCCO8, 8 MOM YUCTe C
npUMeHeHUeM COBPEMEHHBIX MeMOo008
HAYYHBIX UCCNe008AHULL, NepedosblX uoell
U NepPCneKmuBHbIX MEeXHON0SUI.

JlemoHcTpanuu

[Toptpersl: H. 1. Bapuios,

U. B. Muuypum, I'. 1. Kapneuenko,
H. bopnoyr, /I. K. benses.

Ta0auie! ¥ cxeMbl: « MeToabl
cenekumny, «Otnanéunas
rubpuauzanusy, «MyrareHesy.
JlabopaTopHas padora

MpeACTAaBUTENIEN KOHKPETHOTO COpTa U
MOPO/JIbI XO35IUCTBEHHO IICHHBIE
IPU3HAKH, HEOOXOMMBIC YETIOBEKY.
XapakTepu3oBaTh POJIb CENIEKIIMN B
00ecrieYeHUH PO I0BOJILCTBEHHOMN
0e30IMaCHOCTH YEJIOBEUECTBA.
[IprBOIUTH KOHKPETHBIC TPUMEPHI
JOCTUKEHUN CENIEKIIUU KYJIbTYPHBIX
PaCTeHMI U IOMAIIIHUX )KUBOTHBIX B
Poccun
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«I/IsyquI/Ie METOOOB CCICKIINHN
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pacTeHui»

IIpakTuyeckas padora «IIpuBuBKa
pacTCHU.

IKekypcusi «OCHOBHBIE METOMBI U
JIOCTHKEHUSI CEJIEKIIUN PaCTeHUN 1
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, IUIEMEHHYIO epMmy,
COPTOMCIBITATEIBHBIN Y4aCTOK, B
TEIJINYHOE XO351CTBO,

B J1a0OPATOPHUIO AarpOYHUBEPCUTETA UIIH
HAYYHOTO LIEHTPA)»

Nroro

qacCoOB I10 TEMC

4

16

Tema «BHOTEXHOJIOTH 51 H CHHTeTHYeCKasi O0MOJIOT s
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16.1

buorexHoorusg Kak
HayKa U OTPaciib
MMPOM3BOJICTBA

O6T)GKTBI, HCIIOJIB3YCMBIC B
6I/IOTCXHOJIOFI/II/I, — KJICTOYHBIC u
TKAaHCBBIC KYJIbTYPbI, MUKPOOPIaHU3MBI,
HNX XapaKTCPHUCTHUKA.

TpanunroHHast OMOTEXHOIOTHS:
xJie0oTneyeHme, MoryueHmue
KHCJIOMOJIOYHBIX MTPOJAYKTOB, BUHO/IEIHNE.
Mukpobuonornueckuii cuaTe3. OOBEKTHI
MUKPOOHOJIOTUIECKIX TEXHOJIOTHIA.
[Ipon3BoacTBO Oelika, aMUHOKHUCIIOT U
BUTaMHHOB.

JleMoHcTpanuu
Tab6uuiibl u cxembl: «Mcnonb3oBanue

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHSITUN: OMOTEXHOJIOTHS, TPAAULIMOHHAS
OMOTEXHOJIOTHSI, MUKPOOUOJIOTHUECKUI
CUHTE3, MUKPOOHOJIOTHYECKAs
TexHoJsiorus. [lepeuncnsaTs HanpaBIeHUs
OMOTEXHOJIOTUH; 1IeJIU U 33]]a4H, CTOSIIUE
nepea OMOTEXHOIOTUEN.
XapakTepu3oBaTh 0OBEKTHI,
MCIIOJIb3yeMbI€ B OMOTEXHOJIOTUH, —
KJIETOYHBIEC U TKAHEBBIE KYJIbTYPBI,
MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHEIE METOJIBI
TPAIUIIUOHHON OMOTEXHOJIOTUH U
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MUKPOOPTaHU3MOB B ITPOMBIIILIEHHOM
MpOU3BOICTBEY. JIabopaTopHasn
pabora «l3yyeHue oObEKTOB
ouorexnosorun». [IpakTuyeckas
padora «llosyyeHre MOTOYHOKHUCIIBIX
MPOJAYKTOBY.

Jkckypcuss  «buorexnonorus — —
BOKHEUIIAs MPOU3BOAUTEIbHAS CHUJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
TPOU3BOJICTBO)»

NOCTHKEHHSI MUKPOOMOJIOTMYECKOM
TEXHOJIOTHH.

OO00CHOBBIBATH 3HAUYEHHUE OMOTEXHOIOT U

TUIS CEIBbCKOXO035HCTBEHHOTO
IPOU3BOJICTBA
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16.2

OCHOBHBIE HAIPABIICHUS
CUHTETHYECKON
ounonorun

Co3gaHue TEXHOJIOTUI U UHCTPYMEHTOB
LE€JIEHAIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUS TEHOMOB C LIEJIbEO
MIOJIyYEHHUSI OPTaHU3MOB U UX
KOMITOHEHTOB, COJIEPKAILUX HE
BCTPEUAIOIINECS B MPUPOJIE
OnocuHTreTnyeckue mytu. Knerounas
UHXXEHEPUs. MeToabl KyIbTyphl KIETOK
Y TKaHEW PACTEHUU U )KMBOTHBIX.
Kpuob6anku. Comatuueckas
rudpuan3alys 1 CoOMaTHYeCKun
sMOpuorenes. Mcnons3oBanue
raruioui0B B CEJIEKIUU PACTEHUM.

HOJzyquue MOHOKJIOHAJIbHbIX aHmMume.J.

PackpbIBaTh cojJiep:KaHUE TEPMUHOB U
MOHSATUN: KJIETOUHASI MHKEHEPUSI,
KJICTOYHAsl TEXHOJIOTHS, METOJI KYJIbTYPBI
KJIETOK U TKaHEH, TOTUIIOTEHTHOCTD,
[TIOPUNIOTEHTHOCTD, CTBOJIOBBIE KJIETKH,
MUKPOKJIIOHAIBHOE PA3MHOXKECHHUE
pacTeHuii, comaTu4eckasi THOpuInu3aIus,
raryIou/Ibl, THOPHIOMBI,
MOHOKJIOHAJILHBIC U TTOJNKJIOHAJIbHBIE
AQHTHUTENA, METO/T TPAHCIUJIAHTALIMU SJIED,
KJIOHUPOBAHMUE.

XapakTepu3oBaTh OCHOBHBIE
HaIpPaBJICHUS] CHHTETUUECKON OMOJIOTHH.
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HUcnonvzosanue MOHOKIOHAILHBIX U
NOJUKTOHATbHBIX AHMUMET 8
meouyure. VICKycCTBEHHOE
OIUIOAOTBOpPEHUE. PeKOHCTpYKITHS
SIMIEKJIETOK U KIIOHUPOBAHUE
KUBOTHBIX. MeTOJ TpaHCIIaHTallUN
sanep KIETOK. Texnonocuu
0300p08GIeHUSs, KYIbMUBUPOBAHUS U
MUKDOKIOHAILHO20 PA3MHONCEHUS
CEeNbCKOXO3AUCMBEHHBIX KYIbMYP.

JlemoHcTpanuu
Tabauusl 1 cxembl: «Kierounas

NHIXCHCPUA

OnuceBaTh HA KOHKPCTHBIX IPHUMCPAX
MCTO/IbI KJIETOYHOU HHXCHCPHUU.
HpI/IBOILI/ITB IMPUMCPBI UCITOJIb30BaAHUA
MOHOKJIOHAJIBHBIX U ITOJIMKJIOHAJIBHBIX
AHTUTCJI B MCOAUIIUHC.

O1leHUBaTh 3HAUYEHNE CUHTETUYECKON
OHMOJIOTHH IS CEJILCKOTO X03HCTBa U
METUIIUHBI
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16.3

XpOMOCOMHAas U TeHHAas
WHKECHEPUsI

XpOMOCOMHAas1 U TEHHASI HHKEHEPUSL.
HckycCTBEHHBIN CUHTE3 T'€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Co3z0anue mpanceennvix
opzanusmos. JJ0CTHXKEHUs U
MEPCIIEKTUBBI XPOMOCOMHOW U T€HHOU
WHXXEHEPUH. DKOJIOTUUECKUE U
ATUYECKHE TTPOOIEMbI TEHHOM
nHxeHepuu. Jlemoncrpanuun

Tabauuel 1 cxembl: «I eHHas

VHKECHEPHS

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATHI: TCHHAS WHXXCHEPUS,
PECTPUKIIMOHHBIEC SHIOHYKJII€a3hl
(pecTpUKTa3bl), TUIKUE KOHITHI,
Ta3MUIBI, PECTPUKITUS, TUTUPOBAHUE,
TpaHchopMaIysl, CKPUHUHT,
TpaHCTCHHBIC (TCHETUYECKH
MOAU(PUITUPOBAHHBIC) OPTaHU3MBI.
OnurchIBaTh METOIBI PEMPOAYKTHBHOTO U
TEeparneBTUYECKOTr0 KIIOHUPOBAHMSI,
KJIETOUHBIE TEXHOJIOTHUHU U CIIOCOOBI
FEHETUYECKON NHKEHEPUHU.

XapakTepu30BaTh JOCTU)KEHUS TCHHOM
WHXCHEPUHU.

OneHnBaTh 3KOJOTUYECKHUE U 3TUUECKUE
po0JIeMbl KJIOHUPOBAHUS U CO3/1aHuUs
TPAHCTE€HHBIX OPraHU3MOB, IEPCIIEKTUBBI
Pa3BUTHSI XPOMOCOMHOM U T€HHOU
VHKECHEPUH
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16.4

MenunuHCKuEe
OMOTEXHOJIOTUU

MeuiuHckre OMOTEXHOJIOTHH.
l[locmeenomuas yugposas meouyuna.
I1L]P-ouacnocmuxa. Memabonomuwiii
AHANIU3, 2EHOYEHMPUYECKULL AHATIU3
npomeoma yenosexa Ojisi OYyeHKU
COCMOSIHUSL €20 300PO0BbSL.

Hcnonvzosanue cmeosioswix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus ons pazpabomku
@DYHOAMEHMATILHBIX OCHO8 MEOUYUHCKUX
MexXHON02Ul, CO30AHUSL KOMNIEKCHbIX
mKauen couemanuem mexHoao2uu
MpEXMepHo20 OUONPUHMUH2A U
ckaghghonounea 05 pewreruss 3a0ay
NepCcoHaAIU3UPOBAHHOU MEOUYUHDI.
Co30aHue 8eKMOPHbLIX 6AKYUH C YEbIO
obecneyeHuss KOMOUHUPOBAHHOT
sawumuol om 6030youmeneit OPBHU,
VCMAaHOoBeHue MOJLEK)IAPHBIX
MexXaHu3Mo8 QYHKYUOHUPOBAHUSL

PackpbIBaTh cofiep:KaHue TEPMUHOB U
NOHATUI: MEAUIIMHCKAss OMOTEXHOIOT U,
METa00JIOMHBIN aHAJIN3,
ICHOLICHTPUYECKUN aHaJIu3,
IIEPCOHAIM3UPOBAHHAs MEINLIMHA,
pereHepaTuBHas MEAUIIMHA.
XapakTepu30BaTh METO/IBI
METa00JIOMHOTO ¥ T€HOIIEHTPUYECKOIO
AHaJIM3a; UCIIOJIb30BaHUE CTBOJIOBBIX
ky1eToK; [ IL{P-nnarnocTuky; TapreTyro
TEpanuio paka

PHK-cooeporcawux 8UPYCO8,
BbI3b18AIOUUX 0c060 onacmbie
3a001e8aHUs UeN08EKA U HCUBOMHBLX

Toro yacos o teme
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PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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11 KJIACC
HaumenoBanue pa3ziesioB u TeM
No KonnuecTBo OcHOBHBIE BUIBI ACATEIHBHOCTH
y4eOHOro ImpeaMeTa [IporpamMmmMHOe coaepkaHue
/o JacoB 00yJarommxcs
1 | Tema «3apoxaenne u pa3BUTHE YBOJIOIMOHHBIX MPEICTABIEHUH B OMOJI0THH
1.1 | OBomrornmonHas teopus 4. 1 OpomtoninonHas Teopus Y. JlapsuHa. | PackpbiBaTh cojiepaHue

JlapBruHa

[Ipeamnochbuik BOSBHUKHOBEHHUS
napBuHU3Ma. JKU3Hb U HAy4Hast
nestenpbHocTh Y. [lapBuHa.

JleMmoHCcTpanun

IToptpetsl: Apucrorens, K. JInnuei,
K. Bb. JlTamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. [JapBuH.

Tabnuibl u cxembl: «Cructema KuBon
npupozsl (no K. JIuauerw)y,
«JlecTHu1a KUBBIX cymiecTB (10
Jlamapky)», «MexaHu3zm
hopMUpOBaHUS TPUCTIOCOOJICHUN Y
pacTeHU U )KUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapuipyta
nyremectsus Y. Jlapsunay,

«Haxonxu Y. JapBuna»

TEPMHUHOB U MOHSATHM:
KpEalroOHU3M, BU/JI, CHCTEMATHKA,
OuHapHast HOMEHKJIATypa,
HMCKYCCTBEHHAsl CUCTEMA
KJ1accu(puKaluu OpraHu3MoB,
HMCTOPUYECKHUI METO/I, JAPBUHU3M.
XapakTepu30BaTh B3IJIsIbI

ApucroTers, DOMIIeIOKIIa,
Jlykpeunss Kapa, [Ix. Pea na
Pa3BUTHE KUBOW MPUPOIBI.

OuenuBate Bruag K.
JInuHes B pa3BUTHE
OMOJIOTHH.

CpaBHMBATH B3TJISI/IBI HA BUJT U
spoJironmio K. JImnnes, XK. b.
Jlamapka u Y. /{apBuna.

Kputnuecku onieHuBaTh

KpEalMOHUCTCKUE B3TJISAIbI HA
KUBYIO IPUPOSTY.
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[lepeuncnsaTh KyJIbTypHO-
HUCTOPUYECKHUE U €CTECTBEHHO-
Hay4HBbIE IPEANOCHIIKH

134




®denepanbHas pabodas mporpamma | buonorus. 10—11 xknacesl (yrimyOn€HHBIA yPOBEHB )

ITOSIBJICHUS YBOJIOLIMOHHON
teopun Y. JlapBuHa.

OnuceIBaTh pOJIb UCTOPUUECKOTO
METO/1a.

N3narate CymHoCTh
ABOJIIOLMOHHON Teopuu Y.
JlapBuHa.

Ha3biBaTh OCHOBHBIE (haKThI
ouorpaduu Y. JlapBuHa u dTamsl
CO3IaHUS UM DBOJIIOIIMOHHON

TEOPHUH
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1.2

JIBMKYIIIME CHJIBI SBOJIIOIUA
BunoB 1o Y. /lapsuny

JIBMKyIIME CUITBI HBOJIIOLIMY BUJIOB
no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb Pa3MHOXEHUS
OpPraHMU3MOB, HACJIEICTBEHHAs
W3MEHYHMBOCThH, OOpHOa

3a CyIIeCTBOBaHHE, €CTECTBECHHBIHN U
UCKYCCTBEHHBIN OTOOD).

JleMmoHCcTpanun

[loptper: Y. lapBuH.

Tab6suib! U cxeMbl: «Dopmbl 0OpbOBI
3a cyliecTBoBaHue», «Ilopossl
ronyOei», « MHOrooOpasue
KYJBTYPHBIX (DOPM KaIryCThI»,
«ITopoibl JOMaITHUX KUBOTHBIXY,

«Cxema o0pa3oBaHMs HOBbIX BUJIOB
(mo Y. HapBuny)», «Cxema
COOTHOIICHHSI IBUKYIITUX CHIT
HBOJIIOLIAN»

PackpeiBaTh copeprkanue
TEPMHUHOB U OHATHUMN:
HACJICJICTBEHHOCTD,
W3MEHYUBOCTbH, UCKYCCTBECHHBIN
ot0Oop, boprOa 3a CcymecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

W3narathk CyliHOCTb yU€HUs

Y. JapBuHa 00 HCKYCCTBEHHOM
otbope. XapakTepus3oBarh
JBIKYIIIAE CUIIBI 3BOJIIOLIMH BUJIOB
1o JlapBuny.

[IpuMeHATh 3HaHUS O JBHKYILHUX
CUJIaX 3BOJIFOLIMU BHUJIOB IO
JapBuHy ISl OObSCHEHUS
MHOT000pa3usi BUAOB, TOPOT
JOMAILIHUX KUBOTHBIX U COPTOB
KyJIbTYPHBIX paCTeHUI
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1.3 | ®opMupoBaHUE CHHTETUYECKOMN 1 OdopmileHre CUHTETUYECKON PackpsiBaTh conepxxanue
TEOPUH DBOJIIOLUH teopuu sBotonuu (CTI). TEPMHUHOB W TIOHSATHUH:

HeiitpanbHas TeOpHs 3BONIOLINAH. JapBUHHU3M, MyTalllH,

CoBpeMeHHas SBOJIIOLIMOHHAS MYyTallMOHHBIN MPOIECC.

Oouonorus. 3HaueHUE OOBACHATD MPUUMHBI KPU3HCA

HBOJIIOLIMOHHOW TEOPUU B JTApBUHU3MA.

opmupoBaHUH 3 OOGOCHOBBIBATH

€CTECTBEHHOHAYYHOU KapTUHBI 3aKOHOMEPHOCTb

MHpa. TpaHchopmali 1apBUHU3MA B

JleMoHCTpanumn CUHTETUYECKYIO TEOPUIO

Hoptpersl: C. C. YeTBepukos, U. spommorun (CTI).

. llImanbraysen, x. Xoaaeiin, N3naraTte OCHOBHBIE MTOJIOKEHUS

J. K. benses. CTO.

Tabuuubl u cxeMbl: «OCHOBHBIE OuenuBars Brian I'. le @pusa,

MOJIOKEHUSI CHHTETUYECKON TEOPUU C. C. YerBepukosa,

ABOJIFOLIANY N. . lImansraysena, . K.
benseBa B popmMupoBanue
CTD. OuenuBarts 3HaUeHUE
CTD B popmupoBanuu
COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPa

HNtoro yacos no teme 4

2

Tema «Muxpo3sBoion us 1 eé pe3yabTarbi»
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Oraribl 3BOJIIOLMOHHOIO 3 [Tomynsius Kak dJ1ieMEeHTapHas PackpsIBath conepxanue
Hponecca: eauHuIa 3Boaonnd. COBpEMEHHbIE TEPMHUHOB U OHSATHUM:
MHUKPOIBOIIOLHUS U METOABI OIICHKHA T€HETHIECKOT'O MUKPO3BOIIOLN,
MakposBosironus. [lomymsums — pa3HOO00pa3us U CTPYKTYPbI MaKpOd>BOIIOLINSA, MyTallUH,
3JIEMCHTapHAas CAMHUIIA nonyisuuid. I3MeHeHue reHogoH1a | NOIMYJISILMsL, KOMOMHAIIMY [E€HOB,
SBOJIIOLINA MOIYJISALIMM KaK 3JIEMEHTapHOS reHo()OHI, DIIEMEHTapHOE
HBOJIFOLIMOHHOE SIBJICHHE. 3aKOH DBOJIIOIIMOHHOC SIBJICHHE.
T'€HETHYECKOI'0 PaBHOBECHUS XapaxkTepu3oBaTh

MHKPO3BOJIIOIIUAIO KaK 3Tar
MOSIBJICHUS TTPUCTIOCOOJICHUM U

BUJ1I000pa30BaHMUS.
Jx. Xapau, B. BaiinOepra. XapakTepu30BaTh MOIMYJISALUIO
JleMOHCTpaLHH KakK 3JIEMEHTAPHYIO €IMHULLY

sBoJironud. [lepeuncnars
MPU3HAKU UJICATTBHOM MOMYJIALUN
1 OOBSACHSTH YCIOBUS
BBITIOJTHEHUS 3aKOHA Xapau—
Baitn6epra.

Tabsuibl U cxembl: «MyTaluuoHHas
M3MEHYUBOCTHY, «llonmynanunonHas
CTpPYKTypa Buaa», «Cxema
MIPOSIBJICHUA 3aKOHA XapIu—
BaitnGepray.

[IpumeHsaTr UM uecs 3HAHUS
JlaGopaTtopHas pagora pume CIOIIMECsT 3HA

. | I 00BsICHEHUS MIPUYUH
«BbIsiBJIEHME N3MEHYUMBOCTH Y 0cOOei

M3MEHYMBOCTH y 0COOE OJHOro
OZHOTO BHIa»

BHUA
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2.2

DOnemeHTapHbIE (HAKTOPHI
HBOJIIOLIUU

DneMeHTapHbIe (PaKTOPHI
(ABMXKYIIHME CUIIBI) SBOJIOLINH.
MyTauroOHHBIN Ipo1ECC.
KomOnHaTBHAs N3MEHYHUBOCTb.
Hpetid reHOB — cryyaiiHbie
HEHAIPaBJICHHBIC U3MEHEHUS 4aCTOT
aiyieneil B momyssiusax. I dexT
OCHOBATEJI.

Ippexm 6ymviiouH020 20paAbIUKA.
CHudtCeHUue 2eHemuyecko2o
pasnoobpasus: npudUHbslL U
cneocmeust. [lpossnenue s¢gpghexma
opetigha 2eHo8 8 OONLUUX U MATLIX
nonynayusax. Murpauuu. U3onauus
MOMYJISIUNA: reorpaduyecKas
(mpocTpaHcTBeHHAas ), OMONIOrn4ecKas
(perpoyKTUBHAS).

JemMoHcTpanuu

Hoptpetsl: C. C. YeTBepHUKOB,
3. Maiip.

PackpbiBath copepkanue
TEPMHUHOB U OHATHUMN:
MYTaIMOHHBIN MTpOIIeCC,
KOMOWHATUBHASI ©3MEHYUBOCTD,
MOMYJISIIIUOHHBIE BOJIHBI, Ipeiid
re€HOB, MUTPAIlUU, U30JISALIMS,
reorpaduyueckas
(mpocTpaHCTBEHHAs) U3OJISIIIHS,
OnoJIoru4ecKast
(penpoyKTUBHAS ) U30JISIIHS,

s dexT ocHoBarens, H3PpheKT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh dJIEMEHTaAPHbBIC
(haxkTopbl (ABUKYIITUE CUIIBI)
sBotonnu. OuenuBats Bkian C.
C. YerBepukona, D. Maiipa B
Pa3BUTHE SBOJIOIMOHHOTO
YUEHHUSI.

OOBIICHATH TPUYMHBI
HEHAITPABJICHHOTO ICMCTBUS
AJIEMEHTAPHBIX 3BOJIOLUOHHBIX
daktopoB. [I[pumMeHsITH
UMEIOLTNECs 3HAHUS
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Tabnuiel U cXeMbl: «JIBUKYIIIE CUITBI
HBOJIFOLIUN Y, « DKOJIOTHYECKAs
W30JSALUSA OMYJISIUNA CEBAHCKON
dopenn», «I'eorpaduueckas
W30JISIUMS TUCTBEHHULBI CHOUPCKON U
JIMCTBEHHULIBI 1ayPCKOW»,

((HOHYJIHI_[I/IOHHBIG BOJIHBI
YUCJICHHOCTHU XUIMHHUKOB U XKXCPTB»

O JBIXKYIIMX CHJIaX ABOIIOIUH
IS OOBSICHEHUS MIPUYHH
pazHooOpasus reHooHa
MOMYJISIIIAIA OJTHOTO BUA

2.3

EcrectBeHHbIl 0TOOP —
HaIpaBJIsonUi GakTop
ABOJIIOLINU

EcrectBennbIit 0TOOP —
HarnpaBJISIIOIUNA (aKTop
sBoJIrOLUH. DOopMBI
€CTEeCTBEHHOTO 0TOOpa:
JBIDKYIIAN, CTAOUITU3UPYIOIIUH,
pa3phIBaOLUi (IU3PYNTUBHBIN).
[Tonosoit oTO0p. Bo3HukHoBeHME
Y SBOJIIOLIMS COLIMATIBHOTO
MOBEJICHUS )KUBOTHBIX.
JemMoHcTpanuu

Ta0auipel 1 cxeMbl: «CxeMa JIeHCTBUS
€CTECTBEHHOTO 0TO0pa», «DopMbI
O0pHOBI 3a CYIIECTBOBAHUEY,

«HaycTpranbHbIi MEJIaHU3MY,

«KuBbIE HUCKOIIAEMBIEY

PackpriBath conepxanue
TEPMHUHOB U OHSATHUU:
€CTECTBEHHBIN 0TOOp, ABUKYIIUN
0TOOp, CTAOMIN3UPYIOIIUMA 0TOOD,
pa3pbIBaOIIU 0TOOp, MOJIOBOM
oTOOP.

XapakTepu30BaTh €CTECTBEHHBIN
0oTOOp KaK JBUXKYIIYIO U
HaIPaBJISIONIYIO CHUITY SBOJIOINU,
ero (hopMmpl.

Paznuuath dbopmbl
€CTECTBEHHOTO oTOopa B
MOMYJISALHSIX, PUBOIUTH
pUMEPHI JIEUCTBUSA B
MOMYJISILHASX bopm

€CTEeCTBEHHOTO 0TOOpA.

140




®denepanbHas pabodas mporpamma | buonorus. 10—11 xknacesl (yrimyOn€HHBIA yPOBEHB )

OOBSICHAT,  TPEATNOCHUIKH  JJISI
JIEHUCTBUA JIBUOKYILIEU u
CTaOMIU3HUPYIOIICH dbopm
€CTECTBEHHOT0 0TOOpA.
CpaBuuBath HOpPMBI
€CTECTBEHHOTO 0TOOpA, eaTh
BBIBO/IbI HA OCHOBE CPABHEHMSI.

[IpuMeHATh NMeEroIuMecs
3HAHUS O ECTECTBEHHOM
otbope It OOBICHCHUS
IIPOLIECCOB, TPOUCXOISIINX B
MOMYJISIIUSX BUIOB

OpTaHU3MOB

141




®denepanbHas padoyas mporpamma | buomnorus. 10—11 knaccel (yrinyOa€HHBIA YPOBEHbD )

2.4

[Tpucnoco0aeHHOCTh
OpPraHHU3MOB KakK pe3y/IbTar
MHUKPO3BOJIIOIIUN

[IpucnocoOIeHHOCTh OPraHu3MOB
KaK pe3yJIbTaT MUKPOIBOIIOIIH.
Bo3HUKHOBEHHE TPUCTIOCOOIEHUIN Y
Opranu3zMoB. ApoMopdo3bl U
uanoanantanuu. [Ipumeps
IpUCIOCOOJICHUN Y OPraHU3MOB:

MOP(OJIOTUYECKHE,
(du3noIoruyeckre, OMOXUMHYECKHE,
noBeneHueckrue. OTHOCUTEIILHOCTD
IPUCIIOCOOTIEHHOCTH OPTraHU3MOB.

JleMoHCcTpanumn
Tabaunel 1 CXEMBI:

«ITokpoBUTEIBCTBEHHAS OKpacKa
JKUBOTHBIX», «[Ipemynpexaromas
OKpacKa >KHBOTHBIX),

«DU3noNOorNUecKue  ajanTauuny,
«IIprcnocoOaeHHOCTh OPraHU3MOB
U €€ OTHOCUTEIIBHOCTDY.
OO6opynoBanme: repbapun pacTeHUM;
KOJUJICKIIMM HACEKOMBIX; Uydesia MTHI
Y 3BEpEU C IPUMEPAMU PaA3IMYHBIX
MIPUCIIOCOOJICHUIA.

PackpeiBaTh copepkaHue TEPMHHA
MIPUCIIOCOOJIEHHOCTh OPTraHU3MOB
(amanranus), apomopdos,
UMOA A TaIHs.

[IpuBOAUTH KOHKPETHBIE
pUMEPBI TPUCTIOCOOICHUIA
OpraHu3MOB

(Mopdoiioruyeckue,
¢duznonoruyeckue,
OMOXMMHYECKHE, TIOBEJICHUECKHE).
OOBACHATH MEXaHU3M
BO3HMKHOBEHUS ITPUCIIOCOOICHUIA
y opranusmoB. [IpuBoauTh
npuMepbl apoMopPo30B U
WIMO0aJanTalui y PACTEHUHN U
KUBOTHBIX.

OOBsICHATH POJIL apOMOPGHO30B

B OCBOECHUHU OpPraHU3MaMHU

HOBBIX Cpe/l OOMTaHUSI.
OOBACHATD POJIb UIMOAIATITAINH
B [IPUCIIOCOOJICHUU OPTaHU3MOB K
KOHKPETHBIM YCTIOBHSIM CPEJIbI.
Jloka3pIBaTh OTHOCHUTEIIBHBIHI
XapakTep NPUCIOCOOICHHOCTH U
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MPUBOJUTH MPUMEPBI
OTHOCHUTEIBbHOCTH aJaIITaIlui.
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JlaGopaTopHnasi padora
«IIpucnocoOeHust OpraHu3MOB U UX
OTHOCHUTEJIBHAS IEJIECO00Pa3HOCThY.
JlaGopaTopHas padora

«3ydyenue apomop§o30B 1

IO aNTallui y PACTEHUMN U
JKHBOTHBIX)

PackppiBaTh 3HaUCHUE ABIKYILIUX
CHJI HBOJIIOLIMU B (DOPMHUPOBAHUH
MPUCIIOCO0JICHU I
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2.5

Bun, ero xpurepuu u CTpykTypa

Bun, ero kpurepuu u CTpyKTypa.
JleMmoHCTpanun

Tabmuie! u cxembl: «Kputepuu Bunay,
«Buapl-nBoitHuKn», «CTpyKTypa BUIa
B IIPUPOJEN.

OO0opynoBanme: repdapun pacTeHUM;
KOJUIEKIIMM HACEKOMBIX; Uydesia ITUL]
Y 3BEpPEN Pa3HBIX BUIOB.
JlaGopaTopHnasi padora «CpaBHeHue
BUJIOB

110 MOP(OJIOTHYECKOMY KPUTEPHUIO»

PackpriBath conepxanue
TEPMHUHOB U TIOHSTUM: BUJI,
KpUTEPHUH BUA, TOTUMOPDH3M,
BU/JIbI-IBOMTHUKH, apeall,
AKOJIOTMYECKAsl HUILIA, OIS,
BUJIOBOW KapHOTHII,
KOCMOIIOJIUTHI, SHIAEMUKH,
MOJBU/IbI, DKOTHUIIBI.
XapaxkTepuzoBaTh KpUTEPUHU BUIA
(Mopdonornyeckui,
IFeHETUYECKUI, OMOXMMHYECKUH,
reorpauUecKuii, SKOJOTHICCKUM,
onoxumuyeckuii). OObSICHATH
HEO0OXOMMOCTb HCIIOJIH30BAHUS
BCEM COBOKYITHOCTU KPUTEPUEB
JUISL ONTPENICTICHUS] BUOBOM
MPUHAJIEKHOCTH OpraHru3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPUBHUIOBBIE TPYIITUPOBKH.
OOBSICHATH TPUYMHBI
CYILIECTBOBAHUSI MOHO- U
MOJIUTUITNYECKUX BUIOB.
CpaBHMBATH BUJIBI 110
MOP(OJIOTUYECKOMY KPUTEPHIO
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2.6

Bunoo6pa3zoBanue kak
pe3ynbTaT MUKPOIBOJIIOLIMH.
CBs13b MUKPO3BOJIIOLNHN U
AIUIEMUOJIOTUN

Bumoo6pa3oBaHue Kak pe3ynbTar
MUKPOIBOTFOITUH. M30msmust —
KITI0YeBOM (PaKTOp BHIOOOPA30BAHHSL.
[Tytu 1 cioco6b1 BUI000pa3oBaHUS:
ajytonaTpudeckoe (reorpaguaeckoe),
CUMIIATPUIECKOe (IKOJIOTHIECKOER),
«MTHOBEHHOE» (ITOTMILTIONAN3AIINS,
rubpuauzanus). JJIMTensHOCTh
HBOJTIOLIMOHHBIX MPOIIECCOB.

MexaHu3Mbl (HOpMHUPOBAHUS
OMOJIOTMYECKOT0 pa3Hoo0pasus.
Poub aBOIONIMOHHOM OMOIOTHH B
pa3pabOTKe HAYYHBIX METOJ/IOB
COXpaHeHus1 OMopa3HO0Opa3usl.
MuUKpPO3BOJIOLINS U KOSBOJTHOLUSA
Mapa3uToB U UX X03s5ieB. MeXaHU3MbI
dbopMHUpOBaHUS YCTOMYUBOCTU K
aHTUOMOTUKAM U CIIOCOOBI OOPHOBI

C HEll.

JleMmoHCcTpauumn
Tabauusl 1 cxembl: «CIrocoObl

BU1000pa3oBanus», «I'eorpaduueckoe

BUJI000pa30BaHue TPEX BUIOB
JaHBIIICH», « DKOJIOTHYECKOe
BUJI000pa30BaHueE BUAOB CUHUID,

PackpriBath COZEpIKaHUE
TEPMUHOB " IOHATHUN:
BUJ000pa30oBaHueE, U30JI1U,
KOSBOJIIOLMS.

XapakTepu3oBaTh

BHU1000pa30BaHUE KaK
pe3yabTaT MHUKPOIBOIFOIIUH.
OOBSICHATH POJTb U3OJSIIUN B
00pa30BaHUU HOBBIX BUJIOB.

XapakTepu3oBaTh pa3IuyHbIC
CIocoObl BU1000pa30BaAHUS
(ayutonatpuyeckoe,
CUMIIATPUYECKOE).

IIpuBOAUTH KOHKPETHBIE
MIPUMEPHI BUIOB, 00Pa30BABIINXCS
Pa3TUYHBIMU CTIOCOOAMH.
[IpuMeHsATh 3HaHUS CIOCOOOB
BHU1000pa30BaHUS J1JIsI
O0OBSCHEHUSI PUUNH
MHOT000pa3us BUIOB.

OOBsICHATH BOSBHUKHOBEHUE
YCTOWYHMBOCTH IMATOTEHOB K
aHTUOMOTHKAM
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«lTonumnmonael pacTeHU»,
«KamycTHOpeaeunblil ruopum.

147




®denepanbHas padoyas mporpamma | buomnorus. 10—11 knaccel (yrinyOa€HHBIA YPOBEHbD )

OO0opynoBanme: repdbapun pacTeHUI
OJIN3KKX BUIOB, 00OPAa30BaBIINXCS
Pa3TUIHBIMH CIIOCOOAMM

NTtoro 4acoB mo teme

14

3

Tema «Makpo3BOJIIOL USl M €€ Pe3ybTAThI»

3.1

MaxposBoJronus.
IlaneoHTOJIOTHUECKHE METOIBI
W3yUYCHUS IBOJIOLIMHI

1

MeTobl U3y4eHHUs] MaKPOIBOJIIOLIHH.
ITaneoHTOIOTHYECKHE METOIBI
n3yueHus 3Bontonuu. [lepexonnsie
dbopMBbI U PUITOTEHETUYECKUE PSIJIbI
OpTaHU3MOB.

JleMmoHCcTpanun
Tabaub! U CXEMBI:

«PUIIOTCHETUYECKUI PSIJT JTOIIAIN,
«ApXxeonTepukcy, «3Bepo3yobie
smepb», «Cteromedaishy,
«Punnoduth», «CeMeHHbIC

TIAITOPOTHUKH.
Oob6opynoBanme:  KOJUICKIIUH,
repbapun, MYJISIKH
HCKOIAaeMBbIX OCTaTKOB
OpraHU3MOB

PackpriBaTh conepxanue
TEPMHUHOB U OHSATHUU:
MaKpo3BoJIIOIHS ((ustorenes),
nepexoaHbie (popmbl,
(unoreHeTuYecKue pAbl,
[IaJICOHTOJIOT U

XapakTepu3oBaTh
MaKpOIBOJIOIUIO KaK
HAJBHUIOBYIO DBOJIOIUIO
o0pa3oBaHUs KPYITHBIX
TaKCOHOMHYECKUX CIUHUII.
OOBsICHATH 3HAUCHUE
MAJTEOHTOIOTUIECKIX
WCCIICTIOBAHHM JUTS TTOJTyICHUS
(aKTOB ABOJIOLNN OPTaHU3MOB.

[TpuBOAUTH pUMEPHI
OPTaHU3MOB, OTHOCSIIIUXCS K
nepexoaHsiM Gpopmam. HaspiBath
rpPyNIbl OPraHUu3MOB, JJIs
KOTOPBIX BOCCTAHOBJICHBI
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(uUIOreHeTUYECKUE PSJIbI.
CpaBHHBaTh POLECCHI

MAaKpO3BOJJOOWHU U

MUKPOIBOJIFOLIUN
3.2 | buoreorpaduueckue METOIbI buoreorpaguyeckre MeToabl PackpriBath CoZepKaHNE
M3YUYEHHS IBOIIOLNN n3y4yeHus dBoMounnd. CpaBHEHHE TEPMUHOB u MOHSATHH:
dbropsl 1 payHbl MATEPUKOB H ouoreorpadus, SHJIEMUKH,

OCTpPOBOB. PEJUKTHI.
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buoreorpaduyeckue obnactu 3eminn. | OOOCHOBBIBATH 3HAUCHHE

BUbI-2HIEMUKH 1 ouoreorpaduu sl U3y4YEHUS
pEIUKTHL. JleMOHCTPauuu 9BOJIIOIUHA OPraHU3MOB.
TabmuIrbl U CXEMBI: [lepeuncnsrsb

«buoreorpaduueckrie 30Hb 3eMIINY, buoreorpadudeckue  obnacTu
3eMiIi U OOBSICHATH TPUUUHBI UX

BBIACJICHUA.

«JIpeti KOHTUHEHTOBY, «PETUKTHIY.
O06opynoBanme: repdbapuu;

KOJUIEKIIUY HACEKOMBIX CpasruBarts (uopy u payny
MaTEPUKOB U OCTPOBOB, PACTCHUS

Y )KUBOTHBIX Pa3HBIX
ouoreorpaduueckux o0JacTeu.
[IpuBOIUTHE MpUMEPBI
PENMKTOBBIX OPraHU3MOB, BUJIOB-
SHAEMUKOB. OOBSICHATH MPUUHHBI
COXpaHEHUs BUJOB YHJIEMUKOB U
«GKHABBIX UCKOIIAEMBIX»
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OMOpPHOJIOTHYECKHE U 2 OMOpuoNornuecKue u PackpbIBath coneprxanue
CPaBHUTEIBHOMOP(OIOTMUYECKUE CPaBHUTEIHLHOMOP(OIOTHIECKHE TCPMUHOB U MOHSTHIA
METObI U3YYEHUS DBOJIIOLUN METOBI U3YYECHUS DBOIIOLUH. SMOpHOIIOTHsL, MOp(oorus,

TOMOJIOTUYHBIE U AHAJIOTUYHBIE
OpTraHbl, pyAUMEHTHI, aTABU3MBI,
OMOXUMUYECKAst TOMOJIOTHSI.

['eneTn4ecKkre MEXaHU3MBbI 9BOJIIOIIUH
OHTOI'CHC3a U ITOABJICHUA
OBOJIIOIMOHHBIX HOBIICCTB.

[ OMOJIOrMYHBIC ¥ AHAJIOTUYHBIC XapaKTepu3oBaTh

AMOPHUOJIOTUYECKUE,
CpaBHHUTEIHHO-MOP(}OIOTHUECKHE,

OopraHbl. PynuMeHTapHbIE OpraHbl U

aTaBHU3MBbI.

MoJeKyIapHOreHETUYECKHE, MOJICKYJIPHO-TCHETHYCCKHC,

GHOXMMUUECKHE 1 MaTeMaTHdeckue | OHOXHMMIYECKHE, MAaTEMaTHIECKHe

METO/IbI H3YUEHHUS SBOJIIOLHH. METOABL H3YHCHUS SBOJIIOLHH.

TomooruuHbie remsl. Coppemennpie | OOPACHATD 3HAUCHNE

METOIbI TIOCTPOCHHS 3M6pI/IOHOFI/II/I, CPaBHUTCIbHOHA

(punoreHeTHUECKUX JEPEBBEB. MOPhOIOTHH, MONIEKYIAPHOH

TeHETUKH, OMOXUMHH,
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XpOMOCOMHBIE MYTAIUX U 3BOIIOLIUS

T'€HOMOB.
JdeMoHcTpauu

IToptpetsl: K. M. bap,
A. O. Kopanesckuii, @. Mroiep,

9. I'ekkens.

Tabaunel u cxeMbl: «HadanbHbIE
CTaJu1 SMOPHUOHAIBLHOTO Pa3BUTHS
MMO3BOHOYHBIX JKUBOTHBIX),
«["'oMoOornyHbBIC U aHAJTOTUYHBIC
oprasbl», «Py1umMeHTbD,
«ATaBU3MBI», «XPOMOCOMHBIEC
Ha0OPBbI YEJIOBEKA U IIUMITIAH3E.

O6opynoBaHme: KOJUICKIINH,
repOapun, MyJIsSKA TOMOJIOTHYIHBIX,
AHAJIOTUYHBIX, pyAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OnonH(pOPMATUKH JIJIST U3YICHUS
ABOJIIOLIMM OPTaHU3MOB.

Ouenusats Bkiaa A. O.
KoBanesckoro B pa3Butue
HBOJIFOLIMOHHOTO YYEHUS.
OnuceIBaTh TEHETHYECKUE
MEXaHU3MBbI IBOJIFOLIUU
OHTOT'€HE3a U TOSIBJICHUS
HBOJIFOLIMOHHBIX HOBIIIECTB.
[IpuBOANTH MPUMEPHI ATABU3MOB
U PYJUMEHTapHBIX OPraHOB Y
Pa3IMYHBIX OPraHU3MOB U
OOBSACHATH MPUUNHBI UX
MOSIBJICHUSI.

[TpuBOIUTH [IpUMEPBHI
TOMOJIOTHYHBIX W AHAJOTHUYHBIX
OpPTraHoOB.

CpaBHuBaTh CTPOECHHUE
OpPraHoB y OpPraHU3MOB
pPa3HBIX CUCTEMAaTHYECKUX
TPYIIII.

ITpuBOoaUTH pUMEpPHI
OMOXUMHUYECKON U T€HHOMN
TOMOJIOTHH.
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OneHnBaTh 3HAYEHUE
OnonH(pOPMATUKH JIJIST U3YICHUS
3aKOHOMEPHOCTEN 3BOIIOUU
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3.4 | Obmue 3aKOHOMEPHOCTH 2 O6mme 3axkoHOMEpHOCTH (mpaBwmiia)| PackpbeIBaTh comepxaHue
5BOJIIOLMH SBOJIIOLUH. [Ipunyun cmensl pyHKYu. TEPMHUHOB U MOHATUI: CMEHA

HeobpaTtuMocTh 3BOJIOLHH. byHKIUI OpraHos,

AJanTHBHAS pagHAIH. HEOOpPaTUMOCTH IBOJIIOIHH,

HepaBHOMEpHOCTH TEMIIOB 3BoJIrOLHY. | AAAITHBHAA PaTHalini,

JleMOHCTpaLHAN HEPaBHOMEPHOCTb TEMIIOB
HBOJIIOLIMHU, YEPEAOBAHNE TJIABHBIX
HAMNpaBJICHUHN BOJIOIUU.

Tabmuubl 1 cxembl: «l JaBHBIC AHanu3upoBaTh NPUINHBI

HaIlpaBJICHUS DBOJIIOLIUN Y, 4CpCaAoBaHusI TJIaBHbIX

«O0mme 3aKOHOMEPHOCTH HaIpPaBJICHUH YBOJIIOLHH.

>BOITIOLIHID [IpuBOAUTH PUMEPHI
MPOUCXO0XKJIEHHUS OPTaHU3MOB OT
HECIEUNATU3UPOBAHHBIX TMPEAKOB
51 150: MPOrPECCUPYIOIIEH
CHenuaIn3alny. OOBACHATD
MIPUYUHBI HEPaBHOMEPHOCTH
TEMIIOB 3BOIIOLUU.
[IpuBOAUTH pUMEpPHI ANANITUBHOU
paauaIy y OpraHu3MOB.
OOBICHATH TPUYUHBI
HEOOPATUMOCTH ABOJIOLINU

Htoro yacoB 1o teme 6

4

Tema «IIpoucxoxkaeHu e U pa3BUTHe »KU3HU Ha 3emJie»
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4.1

I'nnore3nl

BO3HUKHOBEHMS JKU3HHU Ha 3eMiie

HayuHble runoTe3bl NpoUcX0xKACHUS
KU3HHU Ha 3emiie. AOHOTeHe3 U
nancnepmus. Jlonaydnsie

MNpCaACTABJICHUSA O 3apOXKIACHUN JKU3HU

(kpearmonusM). I'unoresa
MOCTOSIHHOTO CaMO3apOsKICHUS
JKU3HU U €€ ONPOBEP)KEHUE OMBITAMU
®. Penu, JI. Cnannanuanu, JI.
[Tactepa. [IporucxoxaeHUE KUZHU U
acTpOOHOJIOTHS.

JlemoHcTpanuu

[Toptpersl: @. Penu, JI. Cnannanuanu,
JI. TTacrep.

PackpriBath coepIKaHue
TEPMUHOB " IIOHATHUI:
KpEalnoHU3M, BUTAJIU3M,

IMaHCIICPpMU, abuoreHes.

N3narats Hay4HbIEC TUTIOTE3BI U
TEOPUU MTPOUCXOKICHUS )KU3HU
Ha 3emJe.

OnenuBarsb Bkiag ©. Peau, JI.
Cnautannanmy, JI. [Tacrepa B
(dhopMUpOBaHHE HAYYHBIX
B3IUISIIOB HA MPOUCXO0XKICHUE
*u3HU Ha 3emuie. [lepeuncisath
CTaJU Pa3BUTHUS KU3HU HA
3emJie, COTJIaCHO TEOPUHN
ouormnon3a

Ta6J'II/I]_II>I 1 cxeMbl: «CxeMa ombITa

®. Peqn», «Cxema onbita Jl.
[Tactepa o n3y4yeHuro
caMO3apOXKICHUS KUIHI
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4.2

OcHOBHBIE 3TaMnbl
HEOPraHUYECKOU 3BOITIOLIUU

OCHOBHBIC  ATallbl HCOpFaHI/I‘-ICCKOI‘&
OBOJIFOIIHH. HJIaHCTapHaH

(reonmoruueckas) BOJIIOLHUS.

XuMHuUecKast SBOJIIOIHA. AOMOTEHHBIN
CUHTE3 OpPTaHUYECKUX BEUIECTB U3
Heoprannyeckux. OnsiT C. Musepa u
I'. FOpu. O6pazoBaHue MOJIUMEPOB M3
MoHOMepoB. KoaliepBaTHasi runoresa
A.. Onapuna, TMnoTe3a MepBUYHOTO
oynwoHa [[x. Xonneiina,
reHerndeckas runoresa ['. Mémnepa.
Pu6o3umsl (T. Yek) u runotesa
«vupa PHK» V. I'unGepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHUE MPOTOKJIETKH.

JleMmoHCcTpauumn

[Toptpetsi: C. Mumnep, I'. FOpu,
A. W. Onapun, JIx. XonuaeiH,

I'. Mémnep.
Tabauipl u cxemul: «Cxema ombITa

C. Munnepa, I'. FOpwu», «Otansl
HEOPTraHUYECKON IBOITIOIIUNY.

PackpriBath conepxanue
TEPMHUHOB U OHATHUMN:
I€OJIOTMYECKAst DBOJIOLINS,
XUMHUYECKasl IBOIIOLUA,
aOMOTeHHBII CUHTE3, IEPBUYHAs

aTMOC(i)Gpa, KOaCPpBATHLIC KAIlJIH,

pUOO3UMBI, TPOOUOHTHI.

XapakTepu30BaThb OCHOBHBIC
ATaIbl XUMUYECKOMN IBOJIIOLUH.
HasbpiBaTh XvMuyeckui cocras
nepBUYHOM aTMochepsl 3eMIu.
OuenuBatsh Briag C. Muiepa,
I'. FOpu, T. Yeka, Y. 'unbepra
B (popMHpOBaHNE HAYUYHBIX
B3[JISIIOB HA MPOUCXOKICHUE
X13HU Ha 3emie. OnuchIBaTh
YCIJIOBHUSI, HEOOXOUMBIE JIJIs
a0MOTeHHOTO CHTE3a
OPTraHUYECKUX COCAUHECHUMU.
ITpuBOAUTE pUMEPHI MOJIEKYIL,
Y KOTOPBIX BO3HUKJIU
MPOLIECCHI TEHETUYECKOTO
KOIUPOBAHUS U
(dbepMeHTaTUBHAS aKTUBHOCTD.
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OO0OCHOBBIBATH
HEBO3MOKHOCTh
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BupryanbHas 1adopaTopHasi padora
«MopenupoBaHue OIBITOB

Muiepa— FOpu no nzydeHuto
a0MOre€HHOr0 CUHTE3a OPraHUYEeCKUX
COCIMHEHU B IIEPBUYHOU
atMochepe»

MMOBTOPHOTO BOSHUKHOBEHUS
KU3HU HA 3emMiie

4.3

Uctopus 3emiin u MeTOABI €€
W3y4YECHUS

Hctopus 3eMiu u METOABI €€
n3ydeHusd. Mckonaembie
OPraHUYECKUE OCTATKH.
['eoxpoHOIOTHA U €€ METO/IBI.
OTHOCHUTEIbHAS U a0COTIOTHAS
reOXpOHOJIOTHs. I eoXpoHOIOTHYECKast
IIKaJia: 30HbI, 3PbI, IEPUOJIbI, FTTOXHU.

JemMoHcTpanuu

TaGaunbl ¥ CXEMBI:

«"eoxpoHoOIOTHYECKAs LITKAJIAY.
Oo0opynoBanme: KOJUICKIINU
OKaMEHEJOCTEH, TOJIC3HBIX
HMCKOMAEMBbIX; MYJISDKH OPraHUYECKUX
OCTaTKOB OPraHU3MOB.
JlabopaTopHas padora

((I/ISYLIGHI/IG H OIIMCaHHUEC NCKOIIaCMbIX
OCTAaTKOB APCBHUX OPraHU3MOB»

PackpbiBaTh coziepkaHue
TEPMHUHOB U OHSATHUN:
r€OXPOHOJIOTHUS (OTHOCUTENIbHAS,
a0COJIFOTHAS ), OKAMEHEJIOCTH,
METO/bI

r€OXPOHOJIOTUH,
F€OXPOHOJIOrMYECKas IIKaJa:
JOHBI, 3PbI, IEPUOJIBI, STTOXHU.
XapakTepu30BaTh METObI
M3YUYEHHS] UCTOPUU 3EMIIH.
[lepeuncnars pa3aensl
F€OXPOHOJOTMYECKON IIKAJIbI.
OnieHMBaTh 3HAYCHHUE
HCKOIIA€MBbIX OCTaTKOB JJIsi
W3y4YE€HUsI UCTOPUU PA3BUTHS
KU3HU Ha 3eMJIe.

OOBsICHATH XapakTep
pacrpeneneHus HCKONaeMbIX
OCTaTKOB B 3€MHOU KOpE.
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CpaBHUBATH METO/IbI A0COTIOTHOM
¥ OTHOCHUTEIILHOW IreOXpPOHOJIOTUN

4.4

Hagansnabie >Tamsl
OPraHUYECKOM 3BOJIIOLIUHU

HavanpHble 3TaIbl OpraHnyecKou
sBosronuu. losiBnenue u 3Boronus
MEPBBIX KIETOK. DBOIIOLIHS
MeTtabonu3ma. Bo3HUKHOBEHME
nepBbIX s3kocucteM. COBpEMEHHBIE
MUKpPOOHBIE

PackpriBath conepxanue
TEPMHUHOB U IOHSATHM:
«TOCHENHNUN YHUBEPCAIbHBIN
OOLIMI MTPeT0K», OAHOKIECTOYHbIE
OpraHu3Mbl, IPOKAPUOTHI,
AYKapHuoOThl, CAMOMOT€HE3.
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OWOTIIIEHKM KaK aHaAJIOT TIEPBBIX Ha
3emie coobmrectB. CTpOMATOIUTHI.
[IpoxaprOThI U DYKapHOTBHI.

[TpoucxoxieHue AYKapUOT
(cumbuorenes).
OBOJIIOIIMOHHOE
MIPOMCXOXKJCHUE BUPYCOB.
JleMmoHCcTpanun

Tabaune! u cxemsl: «HavaapHBIE

ATaIbl OPTAHUYECKON IBOIIOIII,
«Cxema 00pa3oBaHus 3yKapUOT MyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu3oBaTh HaYaIbHbIC
ATarbl OPraHUYE€CKON IBOJIFOLIHH.
[IpuBOIUTH MpUMEPHI
apoMop(}o30B NEPBHIX
OJIHOKJICTOYHBIX OPTaHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOXKEHUS U JI0OKa3aTelIbCTBA
THIIOTE3bI CHMOHOTEHE3A.

Jloka3bIBaTh MOJTyaBTOHOMHOCTD
MUTOXOHIPHUHA U TIIIACTH, UX
MIPOUCXOXKJICHUE OT
MPOKAPHOTUIECKUX KIIETOK.
Jlenatb BBIBOJIBI O 3HAUYCHUU
BO3HMKHOBEHUS (DOTOCUHTE3A,
dhopMupoBaHUS SApA IS
JTAJTbHEHTIIETO Pa3BUTHUS KU3HU HA
3emie. XapakTepu3oBaTh
TUTIOTE3bI TPOUCX 0K ICHHUSI
BHPYCOB
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4.5

DBOJIIOLHS 3YKAPUOT

[Ipoucxox1eHre MHOIOKJIETOYHBIX
OpraHn3MoB. Bo3HUKHOBeHNE
OCHOBHBIX I'PYII MHOT'OKJIETOYHBIX
OpraHU3MOB.

JdeMoHCcTpau
[Toptper: 1. 1. MeuHuKOB.
Tabaune! u cxemsl: «HavaapHbBIE

ATaIlbl OPraHUYECKOM IBOJIIOIIUNY,
«CucremMa KUBOUN MPUPOJIBI»

PackpsiBath coneprkanue
TEPMHUHOB U OHATHUMN:
IIPOKAPHUOTHI, JYKAPHUOTBHI,
MHOT'OKJIETOYHOCTb,
CIIEHHAIIA3ALS KIETOK, BUPYCHI.

XapakTepru3oBaTh
MIPOUCXOXKICHUE
MHOT'OKJIETOYHBIX
OpraHU3MOB. CpaBHHBaTh
0COOEHHOCTH

AYKAPUOTUYECKUX U
MIPOKAPUOTUYECKUX OPTaHU3MOB.

Ha3wiBath 0cHOBHBIE apoMOPGO3bI

AYKapHOT U OLICHUBATh UX
3HAYE€HUE JUIS JaJILHEUIIIETO
Pa3BUTHS KU3HU
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4.6

OCHOBHBIC dTaIbI 3BOJIFOITNH
PAaCTUTCIILHOI'O MHUpPa

OCHOBHBIE 3TaIlbl SBOJIOLNH BBICIINX
pactenuil. OCHOBHBIE apOMOP(O3bI
pacTteHui. Beixoa pacteHnit Ha Cy1y.
[TosiBiIeHHE CITOPOBBIX PACTEHUHN U
3aBoeBaHuE UMU cyliu. CeMEeHHbIe
pactenus. IIpoucxoxaeHue
LBETKOBBIX PACTECHUM.

JlemoHcTpanuu
Tabuiibt u CXEMBI:
«Apomopdo3bl pacTEeHHI,

«Punnoguth», « OTHOKIETOYHBIE
BOJIOPOCIINY,

«MHOTOKJIETOYHBIE BOJOPOCIIN,
«Mxwn», «lTanopoTHUKN,

«I"onocemenHnbie pacteHus», «OpraHbl
LIBETKOBBIX PACTEHUIN.

OobopynoBanmue: repOapuu
pacTEeHUN  pas3IUUYHBIX  OTJEJIOB.
IIpakTnueckas padora

«3yuenmne ocoOeHHOCTEN CTPOCHHUS
PACTEHUH Pa3HbIX OTICIIOBY

PackpbiBath copepkanue
TEPMHUHOB U MOHATUI: BOJOPOCIIH,
PUHUO(DUTBI, MXH,
MarnopoOTHUKOOOpa3HbIE,
CEMEHHbIE TATIOPOTHUKH,
roJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE, OECII0I0e
MoKoJieHue (CropoduT), M0JIOBOE
nokoJjieHue (raMeTour).
[lepeuncnsiTb OCHOBHBIE 3TaIlbI
HBOJIIOLIUY PACTUTEIBHOIO MUDA.
HaswiBaTh 0cHOBHBIE apoMOPGO3bI
pacTeHul U OLIEHUBATh UX
HBOJIIOIIMOHHOE 3HAYEHUE.

CpaBHUBaTh OCOOCHHOCTH
CTPOEHHUSI PACTEHHUM PA3HBIX
OTJIEJIOB
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4.7

OCHOBHBIC dTaIbI 3BOJIFOITNH
JKNBOTHOI'O MHpa

OCHOBHBIE 3TaIlbl SBOIOIHH
KUBOTHOTO Mupa. OCHOBHBIE
apomMop(h 036l )KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB.

PackpriBath conepxanue
TEPMHUHOB U OHSATHUM:
MPOCTEUIINE, ITTACTUHYATHIE,
KHILIEYHOIIOJOCTHBIE, TUIOCKHE
YEepBHU, YWICHUCTOHOTHUE, PHIOBI,
36MHOBO/IHBIE, IPECMBIKAIOIIHAECS,
IITULBI,
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[IepBbie XOp10BbIE )KUBOTHBIE. JKU3HD
B BOJIE. DBOJIOLMS TO3BOHOYHBIX.
[Tpoucxoxaenne ambpuoOuii u
pentwmi. [Ipoucxoxaenue
MJIEKOTIUTAIOMUX U nTull. [Tpunimn
KJtoueBoro apomopdoza. OcBoeHue
0E€CIIO3BOHOYHBIMU Y MTO3BOHOUYHBIMHU
YKUBOTHBIMH CYIIIH.

JleMmoHCcTpanun

Tabnuiel 1 cxembl: «Cxema pa3BUTHS
YKUBOTHOTO MUPa», «KApoMop(o3bl
JKUBOTHBIX», «[IpocTeimme»,
«KumeunononoctHeie», «Ilnockue
yepBu», «UneHucronorue», «Peiobny,

«3eMHOBOJIHBICY,

«ITpecmbikaroniuecs», « [ ITuubn,
«Mnekonutaronie». O00pyaoBaHue:
KOJIJICKIIMM HACEKOMBIX; BIIAKHBIC
npenapaThl >)KUBOTHBIX; PAKOBUHBI
MOJITIOCKOB; KOJIJICKIIUH MTJIOKOXKHX;
CKEJICThI TO3BOHOYHBIX JKMBOTHBIX;
qyuesia NTULL U 3BEpen.

IIpakTnueckas padora
«M3yuenmne ocoOeHHOCTEN CTPOEHMS

ITIO3BOHOYHBIX XMBOTHBIX)

MJICKOTIMTAIOIIINE, SKTOJICpMa,
DHTO/IEPMA, ME30IEpPMa,
JBYCTOPOHHSSI CAMMETPHS,
TEIUIOKPOBHOCTH. lepeuncrsare
OCHOBHBIC ATaIlbl YBOJIIOIAN
’KUBOTHOTO MHpa. Ha3biBaTh
OCHOBHBIC TTpeaIanTalliH,
CTIOCOOCTBOBABIIINE BBIXOTY
’KUBOTHBIX Ha CYIIY.

OueHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOW CUCTEMBI JIJIsI
MIPUCIIOCOOJICHUS ’KUBOTHBIX K
YCIIOBHSIM OKPYXKAIOLIEH CpeIbl.

OOBsCHATH ITPUYMHBI

ABOJTIOIIMOHHOTO pacigera
HAaCEKOMBIX, KOCTHBIX PbIO, MTHII,

MIICKOITUTAOIMINX
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4.8

PaszBurtne xxu3au Ha 3emuie

PazButHe )xu3HM Ha 3eMIIe 110 3paM U
MIEPUOJIaM: apXeu, MMPOTEPO30H,
ITaJIC030M, Me3030i, kaltHO30M. O0mIas
XapaKTEepUCTHUKA KIINMaTa u
re0JIOTUYECKHUX MPOIECCOB.
[TosiBeHUE M pacBET XapaKTEPHBIX
OpraHu3MOB. YTiieoOpa3oBaHueE: €ro
YCJIOBUS U BIIMSIHUE HA Fa30BbIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMUPAHUS —
HKOJOTUYECKUE KPU3HUCHI MTPOILLIIOTO.
[TpuunHBI U CIEICTBUS MAaCCOBBIX
BbIMHpaHHil. COBPEMEHHBI
HKOJIOTUYECKUHN KPU3HUC, ETO
ocobennoctu. [Ipobnema coxpanenus
OropazHooOpasus Ha 3emIie.

JeMoHcTpanuu
Tabauinel u cxeMbl: «Pa3BuTtne >XU3HU
B apXxeuckoi ape», «PazBurtue xu3Hu

B IPOTEPO30MCKOM 3pe», «PazBurtue
YKU3HU B MAJICO30MCKOU 3pEY,

«Pa3BUTHE KU3HUA B ME3030MCKOMN
ape», «Pa3BuTHE )XU3HU B
KaWHO30MCKOM 3pe»

PackpriBath conepxanue
TEPMHUHOB U MOHATUM: apXeH,
apxe0aKTepuu, IIMaHOOaAKTEPHH,
MIPOTEPO30H, MMajIe030i, KEMOPHH,
OpIOBUK, CHUIIYp, I€BOH, KapOOH,
niepmb, [lanres, Tetuc,
TPUIOOUTHI, PUHUOPUTHIL,
PaKOCKOPIIMOHBI, [IAHIIUPHBIE
PBIOBI, KOTUIIO3aBPbI, ME3030H,
I'onnBana, JlaBpasus, Tpuac, opa,
MeJI, XBOMHBIE, THHKTOBBIE,
CaroBHUKOBBIE, OCJIEMHUTHI,
AMMOHMUTBI, JUHO3aBPHI,
apXEONTEPHKC,
MMOKPBITOCEMEHHBIE, KalTHO30M,
MAJIEOTEH, HEOT€H, aHTPOTIOTEH,
MAacCOBO€ BbIMUPAHHUE.
XapakTepu3oBaTh pa3BUTHE
KA3HU Ha 3eMJIe 0 3paM U
nepuoaamM. Y CTaHaBJIMBATh
3aBUCUMOCTb MEXKY
re0JIOTMYECKUMU MPOLIECCAMH,
W3MEHEHUSIMU KJIUMaTa u
MPOLIECCAMU B KUBOU MPUPOJIE.

OOBIICHATH TPUYUHBI paCIIBETA
CUCTEMATUYECKUX TPYIIII
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OpraHu3MOB B PAa3JIMYHBIC OPbI U
IICPHUOIbI.

AHaJ'II/ISI/IpOBaTI) IMPUYIHHBI u
CJIICACTBUA MAaCCOBBIX BBIMHpaHHﬁ.

Ha3piBaTh OCHOBHBIE apOMOP(O3BI
pacTeHUN U )KUBOTHBIX.
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[IpuBOIUTH MpUMEPHI
MEePEXOIHBIX (POPM OPTaHU3MOB.
AHanu3upoBaTh MyTH PELICHUs
poOJIEMbI COXPaHEHUS
O6ropazHooOpasus Ha 3emIie
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CoBpeMeHHas cucrema 2 CoBpemeHHas cucrema PackpriBath conepxanue
OPraHUYECKOr0 MUPa opranudeckoro mupa. [IpuHuuIbI TEPMHHOB U TIOHATUHN: OaKTEpHUH,
KJ1accu(pUKayu OpraHu3MOB. apXew, BBICIINE PACTCHMUS,
OCHOBHBIE CUCTEMATHUYECKHUE TPYIIBI | 3€JIEHBIE BOJOPOCIH, OarpsHKH,
OpTaHU3MOB. Oypble BOJIOPOCIIH, MOXOBHU/IHEIE,
JleMOHCTpaLHH MaropOTHUKOBUIHBIE,
XBOILIEBUIHbIE, TUIAYHOBUIHBIE,

Tabmuupbl u cxembl: «CoBpeMeHHas

rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, IPOTUCTHI,
KHILIEYHOIIOJOCTHBIE, TUIOCKHE
4EepBU, KPYIJIBIE YEPBH,
KOJIbYaThle YEPBH,
YICHHUCTOHOTHE, MOJUIIOCKH,
UTJIOKOXHUE, XOP/IOBbIE, TPUOBI,
JIMILIAWHUKU, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHHYECKOI0 MHPA;
Ha3bIBaTh OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI
OpraHU3MOB.

CUCTCMa OPTraHUYICCKOro Mupa»

OOBICHATH TPUHIIUIIBI
KJIacCU(UKALUU OPTaHU3MOB.
[lepeuncnsiTh OCHOBHBIE MPU3HAKH
MPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPAaCHBIX U OYpBIX
BOJIOPOCJIEH.
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[IpuBOINTH IIPUMEPBI
MPEJICTABUTENEN OCHOBHBIX
CUCTEMATUYECKHUX rpynn
OpraHU3MOB

NTtoro 4acoB mmo teme

15

5 | Tema «IIpoucxoxaeHu e 4eJ10BeKa — aHTPOINOTeHe3»
5.1 | AHTpomosioruss — Hayka o 1 Pazniesnbl 1 3aa4n aHTPOIIOJIOTU . PackpsiBaTh conepxxanue
YyeJIOBeKe MeTobl aHTPOIOJIOTUH. TEPMHHOB U OHSTHI

JleMmoHCcTpanun
TaOauipel ¥ cxeMbl: « MeTOIbI

anTponoJioruny. O0opyaoBaHue:
MYJISKH OKaMEHEIIOCTEN,
MIPEAMETOB MATEPUATIBHOM
KYJbTYphI IPEJIKOB YEIOBEKA;
dboTorpadun HaX00K
MCKOTIAEMbIX OCTATKOB YEJIOBEKA

aHTPOIOJIOTHS, MOP(hOIOTHS,
AHTPOMOTEeHE3, AaHTPOTIOMETPHS,
PEKOHCTPYKIIUS, apXEOJIOTHS,
sTHOrpadus.

HasbiBaTh pazaens! v 3a1aun
AHTPOMOJIOTHH.
XapakTepu3oBaTh METObI
AHTPOTOJIOTUHU U CPABHUBATH UX
MEXK]Ty COOOH.

Briaensate BOIPOCH 3BOJTIOIMA
YEJIOBEKA, HCCIEAYyEMbIE TMpHU
MIOMOININ PA3TUYHBIX METOIOB
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5.2

Pa3Butne npeacraBienui o
MIPOUCXOKICHUH YEJIOBEKa

CranoBieHHe HpGI[CTaBJ'IGHHﬁ
O IMMPOUCXOKIACHNHU YCIIOBCKA.

Pennrnosnsie Bo33peHus.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.
JleMmoHCcTpanun

IToptper: Y. /lapBuH.
Ta0auiel ¥ cxeMbl: « MeTOIbI

AHTPOIIOJIOT U .

PackpriBath conepxanue
TEPMHUHOB U OHSATHUM:
AHTPOIOTECHHAS TEOPHSI,
TpynoBas teopusi, Homo
sapiens. OnieHuBaTh BKiaa Y.
JlapBuHa B pa3BUTHE
IIPEACTABICHUN O
ITPOUCXOKICHUH YEIIOBEKA.
AprymMeHTHPOBAHHO
KPUTUKOBATH PEJINTUO3HbBIC
IIPEACTaBIICHUS

OobopynoBanme: MyJIsKU
OKaMEHEJOCTEN, PEIMETOB
MaTepUaIbHOU KyJIbTYpPhI PEIKOB
YeJIOBEKa; PENPOAYKITUU
(potorpadum) kapTuH ¢
MUDOTOTHYECKUMHU U OUOIICHCKUMU

CIOKCTaMM ITPOUCXOKACHHUA YCIIOBCKA

O IMPOUCXOKIACHNH YCIIOBCKA C
MO3UIKWHN CCTCCTBCHHBLIX HAYK.

XapakTepu30BaTh HAYYHbIC
TEOPUU MTPOUCXOKICHHS YEIIOBEKA
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5.3

MecTo 4esloBEKA B CUCTEME
OpraHUyYeCcKOTro MHUpa

CXOI[CTBO YCJIOBCKA C JKUBOTHBIMU.
CucremaTnyecKkoe IMoJIOKEHHUE
YCJIOBCKaA. CBI/II[CTGJ'ILCTBa CX0oACTBa
YCJIOBCKA C ) KMBOTHBIMU.:

CpaBHUTEIBHO-MOP(OJIOTHUECKHUE,
IMOPHOIOTUYECKHE,
($U3H0T0r0OMOXUMUYECKHE,
IIOBEJICHUECKHE.

OTanuus 4enoBeKa OT KUBOTHBIX.
IIpsAMOXOXKI€HME U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB.
Pa3BuTHe ros1oBHOrO MO3ra U BTOpOH
CUTHAJIbBHON CHUCTEMBI.

JdeMoHcTpanuu

Tabauiel 1 cxeMbl: «I 0JIOBHOHM MO3T
4esioBekay, «HYemoBekooOpasHbIe
00e3bsIHBI, «CKeJIeT YeJIOBEKa U
CKEJIET IMMMaH3e», « PynTuMeHTsI u
aTaBU3MBI».

Oo0OopynoBaHme: CKeEJIET YEJIOBEKa;
MO/IeJIb Yeperna yejaoBeKa 1 yepera

PackpriBath COJIEp)KAaHUE
TEPMUHOB U IIOHSATHIA:
PYIAMMEHTHI y YEIJI0BEKa,

ATaBHU3MBbI Yy YCJIOBCKA,

MPAMOXOKIACHUC, BTOPAd
CHUT'HAaJIbHaA CUCTCMaA.

OHpGI[GJBITL CHUCTCMATHUYCCKOC
ITOJIOXKECHHUC YCJIOBCKA B
OpPraHU4CCKOM MHUPC.

BBISABIATH 4epTHI CXOICTBA U
pa3ITUYMs YeJIOBEKA U KUBOTHBIX.
XapakTepu3oBaTh CBUACTEILCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(CpaBHUTEINIBHO-
Mop¢oIoTHYECKHE,
AMOPHUOJIOTHYECKHE,
(hbU31M0I0r0OMOXUMHYECKHE,
nosenieHueckue). [lpuBoauth
MpUMEPHI ATABU3MOB U
PYJIMMEHTOB y YEJIOBEKA.
OnuceIBaTh MPU3HAKK YETIOBCKA,
c(hOpMHUPOBABIIIMECS B CBSI3U C
JIPEBECHBIM 00Pa30M KU3HU
MIPEIKOB
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IIMMIIAH3€; MOJIEIb KUCTH YeJIOBEKA
U KUCTH mMIan3e. Jlaboparopnas
padora

«M3yueHune ocoOeHHOCTEN CTPOCHNUS
CKEJETa YeJOBEKa, CBSI3aHHBIX C
IPSIMOXOKICHUEM

U TIPSIMOXOKICHHEM.

BBIABIATH MPUYIMHBI
0COOCHHOCTEH CTPOCHHMS Ueperna
YeJIOBeKa I10 CPABHEHUIO C
YEIIOBEKOOOPA3HBIMU
00e3pIHaMU.

CpaBHUBATH OPYAUNHYIO
JEATEIBHOCTD YEJIOBEKA U
KUBOTHBIX.

CpaBHUBaTh OCOOCHHOCTH
BBICIIIEN HEPBHOM AEATEIBHOCTH
YEJIOBEKA U )KUBOTHBIX

5.4

JIBrkytiue cuibl ((hakToph)
aHTPOTIOTeHEe3a

JIBrkymme cuiibl ((pakTopsbl)
aHTpOINOreHe3a: OMOJIOrMYECKHUE,
conuaigsabie. COOTHOIIEHNE
OMOJOTUYECKUX U COLIMAIIBHBIX
(baKkTOpOB B aHTPOIIOTECHE3E.

JemMoHcTpanuu

TabyuLbl U CXEeMBbI: «JIBHXKYIIUE CUITbI
AHTPOIIOTEHE3a.

OobopyaoBanme: MyJISKU IPEAMETOB
MaTepUAIbHON KYJIbTYPBI IIPEIKOB
4eJI0BeKa

PackpriBath conepxanue
TEPMHUHOB U IOHSATHM:
HaCJIeJICTBEHHAs! U3MEHYUBOCTb,
€CTECTBEHHBIN 0TOOp, OpyAHitHAS
NEeATEIbHOCTb, IPYIIOBOE
COTPYJIHHUYECTBO, OOIIICHUE, PEUb.
XapakTepuszoBaTh ABUKYIIUE
CHUJIBI AaHTPOIIOTCHE3A:
OMOJIOTUYECKUE U

COLIMAJIbHBIC
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9.5

OCHOBHBIE CTAIUU
aHTPOIIOTCHE3a

OCHOBHBIE CTaJIUM AHTPOIIOTEHERA.
PanHue genoBekooOpasHbIe 00E3bsHBI
(TIPOKOHCYJIBI) U PAHHHUE TTOHTUIBI —
o011 MPEeIKN YeI0BEeKOOOPa3HBIX
00€3bsH U JI0/IeH. ABCTPAIONUTEKH —
JNBYHOTHE IIPEAKH Jiroen. Uenosek

PackpriBath conepxanue
TEPMHUHOB U OHSATHUM:
aBCTPAIIONUTEK, YeI0BEK yMebIi,
YemoBek npAMOXOISAIINHT,
YenoBek remaenr0epreku,
YenmoBek HEAaHAEPTAIBCKUN,
KPOMAaHBOHEII, ICHUCOBCKUI
yenoBek, YeaoBek
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YMEJIbIi, IEPBBIE U3TOTOBJICHUS
opyauii Tpyaa. Yenosek
MPSIMOXOJIAIIMNA U TIEPBBIN BBIXO/]I
mrojie 3a npeaensl Agpuku. Yenopek
reraens0epreKuii — 00ImuiA MpeaoK
HEAHJEPTAIBLCKOTO YEJIOBEKA U
YeJI0OBEKA pa3yMHOro. Yemosek
HEaHJIEPTaIbCKUM KaK BUJI JIFOJICH
XO0JIOTHOTO KiuMarta. HesoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM Y€JI0BEK, OCBOCHHE
KOHTHUHEHTOB 3a npenenamMmu AQpuku.

[laneoreneTnka u nmajicoreHOMHMKA.
JdeMoHcTpanuu

IToptpertst: JI. Jluku, . 5.
Porunckuii, M. M. I'epacumos.

Tabauisl )5 CXEMBI:
«IBOJIIOLIMOHHOE APEBO YEJIOBEKAY,
«ABCTpaNONUTEK, «Yenosek
YMEJIBINY, «Yenosek
NPSIMOXOIAIIUN»,  «JleHMCOBCKUI
4yenoBek», «Heanaepranbuby,

«KpomanboH1b», «IIpeaku
yenoBeka». O0opyaoBaHne: MOJICIIH
TOpCca MPEAKOB YeJI0BEKa; MYJISHKH

pa3yMHBI COBPEMEHHOTO THIIA,
ITaJICOT€HETUKA.

XapakTepu30BaTh OCHOBHBIE
CTaJMH AaHTPOIIOTEHE3A.
BbISIBISATE IPOTPECCUBHBIE YEPTHI,
MOSIBUBILKECS Y TIPEJIKOB
YeJI0BEKa Ha Pa3HbIX CTAUAX
anTponorenesa. [ Ipusoauts
IIPUMEPBI IPEICTABUTEIIECH
OCHOBHBIX CTaJIN{ aHTPOIIOrEHE3A:
ONMCBHIBATH MX
AHTPOIIOMETPUYECKUE JTaHHBIE,
o0pa3 )XU3HU U OpYyIusl TpyJa.
CpaBHUBaTh NpeACTaBUTENIEH
OCHOBHBIX CTQJIMi aHTPOIIOTE€HE3a
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IIPEAMETOB MATEPUAIIBHON KYJIBTYPBI
IIPEIKOB YEJIOBEKA
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5.6

DBOJIIOIUS COBPEMEHHOTO
YernoBeKa

DBOJIIOLHS COBPEMEHHOI'O YEJIOBEKA.
EcTtecTBEeHHBII 0OTOOP B MOMYJIALMIX
4eJIoBeKa. MyTallMOHHBIN MPOLECC U
nosumopdusm. [lonynsuonsele
BOJIHBI, Ipeii reHoB, MUTpanus u
«3(hexT ocHOBaTEND» B MOMYJIALUAX
COBPEMEHHOI0 YEI0BEKA.

JlemoHcTpanuu

Tabaunel ¥ CXEMBI: «ITaIbl

OBOJIIOIIHMH YCJIOBCKa»

PackpriBath conepxanue
TEPMHUHOB U HOHSITHUI:
MYyTallMOHHBIN MTPOLECC,
noJuMOop(hu3M, MOMyJISIIUOHHBIE
BOJIHBI, Tpeii reHoB, MUrpanus,
«(hdexT ocHOBATESI.

XapaxkTepu3oBaTh poab
€CTECTBEHHOTO otbopa B
MOMYJIALHASIX COBPEMEHHOTO
YeJI0BEKa.

OueHunBaTh poJib
MYTaIMOHHOTO TpoIiecca,
MOMYJISIIUOHHBIX BOJIH, Ipeiida
reHOB, MUTpanuu, «3ddexra
OCHOBATEIISD» B IBOJIIOITUN
MOITYJISILIUHA COBPEMEHHOTO
yesoBeka. [I[puBoanTh
npumMepsbl (HaKTOPOB,
CIOCOOHBIX BBI3BAThH
MOMYJISIIUOHHBIC BOJIHBI B
HBOJTFOITUN COBPEMEHHOTO

YCJIOBCKA
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5.7

UYenoseyeckue pacsl.
MexaACIUIUIMHAPHBIE METOIbI
AHTPOIIOJIOT MU

Yenoseueckue pacsel. [lonsitue o pace.
boubime pacel: eBponeongHas
(eBpasuiickasi), aBCTpaiO-HErpOUIHAS
(3xBaTOpHUalbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas). Bpems u
INyTH  pacCeleHuss 4YeJlOoBEeKa 110
maHere. EQUWHCTBO  4e€I0BEYECKHUX
pac.

Hay4Hast HeCOCTOSTENbHOCTD
pacusma. [IpucnocoGneHHoCTh
YyeJoBeKa K Pa3HbIM YCIOBUSIM

OKpY KarolIeu

PackpriBath COACPIKAHUE
TEPMUHOB W IIOHATHM: paca,
pacoreHes, pacusm,

COITMAJILHBIN JapBUHU3M.

XapakTepu3oBaTh IPU3HAKU
OOJIBIINX pac YeIOBEKa:
€BpPOIECOUTHOMN

(eBpa3uiickoii), aBcTpalio-
HETPOUHON (SKBATOPUATILHOM),
MOHTOJIOMJTHOH (a3UaTCKO-
aMEPUKaHCKOM).

BBISABIATH MPUUIMHBI
BO3HHKHOBEHUS YEIIOBEUECKHUX
pac.
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cpeabl. Biustaue reorpadudeckoit
cpenbl u npeiida reHoB Ha
MOPGhOI0THIO U (PU3UOJIOTHIO
YeJI0BeKa.

MeXAuCUUILIMHAPHBIE METO/IbI B
bu3ngeckoit (OMOIOTHIECKOM )
AHTPOIOJOTUH. DBOIIOLIMOHHAS
aHTPOTOJIOTHS U
MAJICOAHTPOIOJIOTHS YEJIOBEYECKUX
nomnysinui. buocormanbHbie
UCCIIEIOBAHUS IPUPOJILI UETIOBEKA.
HccnegoBanue KOBOJIIOLUU
OMOJIOTMYECKOTO M COIIMAITBLHOTO B
YyeJIOBEKE.

JeMoHcTpanuu

Tabauusl 1 cxembl: «Pacel uesmoBekay.

IIpakTnueckas padora

«/3yueHune 3KOJIOTHIECKUX
ajarnTaluy 4ejIoBeKay

[IpuBOINTH IIPUMEPBI
aJalTUBHBIX IPU3HAKOB Yy
IIPEICTaBUTENICH

YCJIOBCUYCCKUX pac.

[IpuBOINUTH CBUAETENBCTBA
€IUHCTBA POUCXO0XKICHUS
yesioBeueckux pac. ConocTaBiATh
aZJalITUBHBIC TUIIBI JIIOJIEH C
PaCcOBBIMHU IPU3HAKAMU.
JIoKa3pIBaTh HAYYHYIO
HECOCTOATEJIBHOCTh PACU3Ma

HToro yacos o teme

10

6

Tema «9Ko0JI0rus — HA YKa 0 B3AaUMOOTHOIICHUAX OPTaHU3MOB 1 HATOPraHU3MEHHBIX CUCTEM C Opr)lCaIOHIeﬁ

cpenoii»
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6.1

3apoKIeHHE U Pa3BUTHE
HKOJIOTUU

3apoKICHUE U Pa3BUTHE SKOJOTHH B
tpynax A. I'ymbonbnara, K.®. Pynbe,
H.A. CeBepuosa, 3. I'ekkeuns,

A. Tencnu, B.H. CykauéBa. Pa3aensl u
3aaun 3K0JIoruu. CBS3b IKOJIOTUU C
JIPYTUMHU HAyKaMHU.

PackpsiBaTh coziep;kaHue
TEPMHUHOB U MIOHSATHUI: 3KOJIOTHS,
ayTAKOJIOT U, CHHIKOJIOT U4,
DKOJIOTHS COOOIIECTB U
YKOCHCTEM, PKOJIOTHS BUJIOB U
TTOMYJISILIA .

XapaKTepI/I3OBaTI> OCHOBHBIC
OTaIllbl

JleMmoHCcTpanun

[optpetsl: A. 'ymOonbarT,

K. ®@. Pynre, H. A. CeBeprios,
0. I'ekkenb, A. Tencnu, B. H.
Cykaué€B. TaOaHIIbI U CXEMBbI:

«Pa3nesnnl PKOJIOT N

3aPOXKACHUA U pa3BUTHUA OKOJIOTNHN
KaK HayKH.

[IpuBoAUTH MPUMEPHI OOBHEKTOB
M3YUYEHHUS IKOJIOTHUHU.

Ha3piBaTh  OCHOBHBIC  3ajayH,
CTOsIIINE repexn YYEHBIMU-
9KOJIOTaMH.

YcTanaBiauBaTh B3aUMOCBSI3b
SKOJIOTUH C IPYTUMU HAYKaMH
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6.2

MeToapl YKOJIOTUH. 3HAUEHUE
DKOJIOTHYECKUX 3HAHUU I
YeJI0BEKA

Meronsl 3konoruu. [losneseie
HaOM0IeHUs. DKCIIEPUMEHTHI B
DKOJIOTHH: IPUPOJTHBIE U
nabopaTtopHble. MoaenupoBanue
B OKOJIOTUU. MOHUTOPHHT
OKPY’KAIOIIEU CPEBI: TIOKAJIbHBIM,
pPErHOHATBHBIN U TJI00aTBHBIIH.
3Ha4YeHHE IKOJOTMYECKUX 3HAHUM
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33pEHUE KaK OCHOBA
CBS3€H YEJI0OBEYECTBA C
npuponor. PopmMupoBaHue
DKOJIOTMYECKOH KYJIBTYpBI U
DKOJIOTHYECKON TPAMOTHOCTH
HAaCEJICHMUS.

JdeMoHcTpanuu
Tabauusl 1 cxeMbl: «MeTOabI

’KOIOTUN», «CxeMa MOHUTOPUHTa
OKPYKaIOIIEN CPEIIb».

PackpbiBath copepkanue
TEPMUHOB U MOHSITUM: MOJIEBbHIC
HaOJII0ICHUS, MOHUTOPHUHT
OKpYXalollel Cpeibl,
MOJIETUPOBAHUE, IKCTICPUMEHT,
MPOTHO3UPOBAHHUE.

XapakTepu30BaTh METObI
skoJiorud. [IpuBoANTE TPUMEPHI
MOJIEBBIX HAOIIOIEHUN B
SKOJIOTHH.

Br1aBaaTE OCOOCHHOCTH
MOHHUTOPHUHTA OKPYXKAIOIIEH
Cpe/bl Kak METO/1a SKOJIOTMYECKUX
nucciienosannii. O00CHOBBLIBATH
3HaYEHUE HKCIIEPUMEHTOB B
SKOJIOTUYECKHUX MCCIICIOBAHUSIX.

CpaBHuBaTh J1aDOpAaTOpHBIE U
IIPUPOJHBIE OSKCIIEPUMEHTHI Kak

METO/IbI DKOJIOTHYECKUX
HUCCJICIOBAHUM.

OneHuBaTh 3HAUCHHUE
MPOTHO3UPOBAHUS
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JlaGopaTopHnasi padora

«/3yueHune METO10B IKOJIOTHYECKUX
HUCCIIEeT0OBAHUI

KaK METO/a DKOJOTHYECKUX
HCCIICIOBAaHMH.
OO0OCHOBBIBATH
HEOOXOIUMOCTH
DKOJIOTHYECKHX  3HAHHUH
TS COBPEMEHHOTO
yeJIoBeKa

HWtoro yacoB 1o treme 3

7

Tema «OpranusmMsl 1 cpeaa 00MTAHUA»
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7.1

Dkojoruueckue (pakTopsl

OkoJyoruueckue GakTopsl U
3aKOHOMEPHOCTH UX JICVCTBHUSL.
Knaccudukarius 3K0I0THIeCKUX
(dhakTOpoB: aOMOTUYECKHE,
OMOTHYECKHE, aHTPOTIOTCHHBIC.
OO611e 3aKOHOMEPHOCTH ACHUCTBUS
sKoioruyeckux gakropos. [IpaBuio
munumymMa (K. lnpenrens, FO.
JIu6ux). TonepaHTHOCTH.
DOBpUOMOHTHBIE K CTCHOOMOHTHBIC
OpTaHU3MBI.

JlemoHcTpanuu

Tabaunel ¥ cXeMbl: «DKOJIOTUUYECKUE
(bakTopb.

OO6opynoBanme: repOapuu
KOJIJICKIINU paCTeHI/Iﬁ U J)KUBOTHBIX,
HpI/ICHOCO6J'IeHHBIX K BIJIHUSIHUIO
Ppa3INYHbIX 3KOJOTHUYECCKUX

(bakTopoB

PackpriBath conepxanue
TEPMUHOB U IOHSTHM:
HKOJIOTHYECKUH (haKTOD,
OMOJOTHYECKUN ONITUMYM,
OTPAaHUYUBAIOIINI
(JIumMuTHpYIOIUI) (aKTOP.

Kinaccudunuposatsb
AKOJIOTHYECKUE (PaKTOPHI 110
pa3HbIM OCHOBAHHUSIM.
XapakTepu3oBaTh 00IIHE
3aKOHOMEPHOCTH JEHCTBUS
HKOJIOTUYECKUX (PAKTOPOB.
OO0CHOBBIBATH JEMCTBHE 3aKOHA
ONTUMYyMa U 3aKOHA
OoTrpaHUYHBarOIIETo (hakTopa.

[IpuBOINTH PUMEDBL:

UIUTIOCTPUPYIOLLHE NEUCTBUE

npaBuia MUHHAMYMa,
OTpaHUYMBAIOIIETO dakTopa,
BPUOMOHTHBIX u

CTEHOOMOHTHBIX OpraHu3mMoB
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7.2

Abuotnueckue daktopsl. CBeT
KaK DKOJIOTHYECKUH (haKTop

Abuotnueckue paktopsl. CBET Kak
sKosiornyeckuit pakrop. JlericTBue
Pa3HbIX YYaCTKOB COJIHEUHOTO
CIIEKTpa Ha OPTaHU3MBI.
DKOJIOTMYECKHE TPYIIIBI PACTEHUN U
’KUBOTHBIX MO OTHOILIEHHUIO K CBETY.
CurnasibHast poJib CBETA.
DoTONEPUOIU3M.

JleMoHCcTpanumn

Tabaunsl 1 cxembl: «CBETOBOM
CIIEKTP», « IKOJOTUUECKUE TPYIIIIbI

JKUBOTHBIX I1O OTHOICHUIO K CBCTY».

OO6opynoBanme: repbapun
CBETOJIIOOUBEIX, TEHEITIOOUBEBIX U
TEHEBBIHOCIIMBBIX PACTCHUI;
CBETOJIIOOMBEIC, TCHEIIOOUBEIC U
TEHEBBIHOCJIMBEIC KOMHATHBIE
pacTeHus.

JlabopaTopHas padora
«BpIsiBIEHUE TIPUCTIOCOOICHUI
OpPraHU3MOB K BJIMSIHUIO CBETa»

PackpriBath conepxanue
TEPMHUHOB U MIOHSITHUI: CBET,
dhoTonepruoaN3M.
XapaKTepu30oBaTh JICHCTBUE
CBETA KaK 3KOJIOTUYECKOTO
¢daktopa. CpaBHUBATH JEHCTBUE
Pa3HBIX YYACTKOB COJTHEYHOIO
CIIEKTpa HAa OPraHU3MBI.

BBIABISATE 0OCOOCHHOCTH CTPOCHHUS
1 KU3HEACATEIbHOCTH PACTCHUM
Pa3HBIX SKOJOTUUYECKUX TPYTII TI0
OTHOIIICHHUIO K CBETY
(cBEeTONIIOOMBEBIC, TEHEIIIOOMBBIE,
TEHEBBIHOCJIUBBIE).

IIpuBOoaUTE TIpUMEpPBI pPACTEHUM
PAa3HBIX 3KOJOTHYECKUX TPYII I10
OTHOUIEHUIO K CBETY.

BoIsBISITE 0COOEHHOCTH CTPOEHUS
Y KU3HEJEATEIbHOCTH JKUBOTHBIX
Pa3HbIX 3KOJOTUYECKUX TPYMI MO
OTHOLIEHUIO K CBETY (JIHEBHBIE,
CyMEpEUYHbIE, HOUHBIE).

ITpuBOoaUTH pUMEpPHI
YKABOTHBIX Pa3HbIX
JKOJIOTUYECKHUX IPYyNIl 110
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OTHOIICHUIO K CBETY.
OO0OCHOBBIBATH 3HAUECHHUE

dhoToneprnoan3Ma B )KU3HU
OpraHU3MOB

U JUIS IPAKTHKHU CEIBCKOTO
XO035IUCTBA
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7.3

AOGunoTtndeckue (HakTopsbI.
Temmeparypa kak
HKOJIOTHUYECKUH (HaKTOP

Temneparypa Kak 3KOJIOTHYECKHUI
daxTop. [elicTBue TemiiepaTypsl Ha
opraHu3Msl. [ [OUKWIIOTEPMHBIE U
TOMOMOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIC U CTEHOTEPMHbBIE
OpTaHU3MBI.

JleMmoHCcTpanun

Tab6suupl u cxembl: «TemokpoBHbIE
YKUBOTHBIE», «XOJIOTHOKPOBHBIE
YKUBOTHBIEY.

OO6opynoBanme: repbapuu u
KOJUIEKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHuid; Yyyena NTUIL U 3BEpeil.
JlaboparTopHasi pabdora «BbisiBeHHE
MPUCTIOCOOJIEHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbD»

PackpbiBath copepkanue
TEPMHUHOB U OHATHUMN:
TeMIiepaTypa, NOMKUIOTepMHbIE
(XOJI0OTHOKPOBHBIE),
rOMOMOTEpMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHAOKO3,
ABPUTEPMHbBIE OPTaHU3MBI,
CTEHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJISALHUS.

XapakTepu3oBaTh JICVCTBUE
TEMIIEpaTypbl HA OPTaHU3MBI.
BbIsBISITE 0OCOOEHHOCTH CTPOEHUS
U )KU3HEJEATEIbHOCTH
MTOMKWJIOTEPMHBIX
(XOJOTHOKPOBHBIX)
rOMOMOTEPMHBIX (TEMIOKPOBHBIX)
KUBOTHBIX.

[IpuBOINTH MpUMEPBI
MTOMKWJIOTEPMHBIX
(XOJOTHOKPOBHBIX)
TOMOMOTEPMHBIX (TEMIIOKPOBHBIX)
KUBOTHBIX. BBISBIISTH
OCOOEHHOCTH CTPOCHUS U
KU3ZHENIEATEIIbHOCTH
TETIJIOII00UBBIX, 3HMOCTOMKHX,
MOPO30YCTOMYUBBIX PACTCHUU.
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[IpuBOIUTH MpUMEPHI
TEIUIOJIFOOUBBIX, 3SMMOCTOMKHX,
MOPO30YCTOMYUBBIX PACTCHUU.

[TpuBoauTH IPUMEPDI
ABPUTEPMHBIX U CTEHOTEPMHBIX
OpraHU3MOB.
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7.4

AOuoTtnueckue HaKTopshl.
BrnaxHOCTh KaK 3KOJIOTUYECKUN
dakTo

BnaXxHOCTh KaK 3KOJOTUYECKUI
daktop. [Ipucrnocobnenus
pacTeHui K MojJiepKaHUI0 BOJHOTO
Oamanca. Knaccudukarus pacTeHuit
110 OTHOIIICHHIO K BOJIE.
[Ipucnoco06eHus >KUBOTHBIX K
M3MEHEHUIO BOJHOTO PEKUMA.

JlemoHcTpanuu

Ta6J'II/I]_II>I U CXCMBI.
«DU3NOIOTUYECCKUE ajallTaliimn
KHUBOTHBIX».

OO0opynoBanme: repdapun pacTeHUH,
OTHOCALIUXCS K TUTPOQUTaM,
kcepoduram, Me3opuTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIIII.

JlabopaTopHas padora
«AHaTOMHUYECKHE OCOOCHHOCTHU
pacTeHUI U3 pa3HBIX MECT OOUTAHUS

PackpriBath conepxanue
TEPMHHOB U TIOHATUH: BIa>KHOCTb,
TUAPOPUTHI, TUTPOPUTHI,
Me30(UThI, KCepoPUTHI,
’KUBOTHBIE: BOJHBIC, TIOJYBOHbIE,
Ha3EeMHBIE.

XapakTepu3oBaTh JICVCTBUE
BJIAKHOCTHU KaK 3KOJIOTHYECKOTO
(bakTopa. BeIsSBIsSTE 0COOEHHOCTH
CTPOCHHUS U KUZHEACATEILHOCTH
PaCTEeHMI pa3HbIX KOJIOTHYECKUX
TPYIII 10 OTHOIIEHUIO K BOJE.

IIpuBoauTE HpUMEpPBl pPaCTECHUU
Pa3HBIX AKOJIOTUYECKUX TPYHII 10
OTHOLLIEHUIO K BOJE.

BrIsiBIsITE aHATOMUYECKHE U
(bu3noIOruYecKue
MPUCTIOCOOJICHHSI )KUBOTHBIX K
M3MEHEHHUIO BOJAHOTO PEeKMMA.
[IpuBoaNTH TpPUMEPHI BOJHBIX,
MOJTYBOJTHBIX u HA3EMHBIX
KUBOTHBIX
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7.5

Cpenbl 0O0UTaHMsI OPTaHU3MOB

Cpenbl 0OUTaHMSI OPTAaHU3MOB:
BOJIHAs1, HA3€MHO-BO3/yIIIHAS,
MOYBEHHAs, TITyOMHHAs
HOJIIOYBEHHAS,
BHYTPHOPTraHU3MEHHASI.
DU3NKOXUMHYECKHE OCOOCHHOCTH
cpel oOuTaHMsI OPraHU3MOB.

PackpbiBaTh coJiep;kaHuE TEpMHUHA
«cpena oOUTaHUs.
XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA3€MHO-BO31YIIIHOM,
MMOYBEHHOM, TNTYOMHHO
MOJANOYBEHHOMN U
BHYTPHUOPTAaHU3MEHHOU Cpell
oOHUTaHMUs.

[Ipucnocobnenusi  OpraHu3MoOB K
JKU3HU B Pa3HbIX Cpcaax.
JlemoHcTpanuu

Tabuuibl 1 cxembl: «Cpeabl 0OUTaHUS
OpraHU3MOB.

OobopynoBanmue:
JKUBOTHBIX,

KOJUIEKIIUU
00HTArOIINX B
pa3HBIX cpeaax

CpaBHuBaTh GU3UKO-XUMUYECKUE
YCJIOBHS Pa3HBIX Cpejl OOUTAHMS.
BbIABIATE yepThI
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB
K OOMTAaHHUIO B BOJHOM, HA3€MHO-
BO3/IYIIIHOM, IIOYBEHHOM,
BHYTPUOPTaHU3MEHHOM cpenax
oOuTaHus.

[TpuBOIUTH [IpUMEPBHI

OpraHu3MOB,  OOWTAOIIUX B

pa3HbIX cpeaax
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7.6 | buonoruueckue puUTMbI buonornueckne purmsl. BHemaue u | PackpeiBaTh conepikaHue MOHATHS
BHyTpeHHHE pUTMbI. CyTOUYHBIE U «OMOJIOTUYECKUE PUTMBD).
TOJIMYHBIC PUTMBI. XapakTepuzoBaTb 0COOCHHOCTH
I[TpucmocobneHHOCTh oprann3MoB k| BHCHIHUX, BHYTPEHHUX, CYTOTHBIX
CE30HHBIM U3MEHCHMSIM YCIOBHIA ¥ TOJMYHBIX OHOJIOTMYECKHX
SKUSHIL putMOB. [IpuBOIUTE TpUMEPHI

MPOSIBIICHUS] OMOTOTHUECKUX
JlemoHcTpanuu
PUTMOB y pa3HbIX OpPraHU3MOB.
Tabnuie! u cxembl: «buonornyeckue
BbIaBiSTH uepTh
PUTMBD.
IPUCTIOCOOTIEHHOCTH OPTaHU3MOB
OdopynoBanue: repbapuu 1 K Ce30HHBIM M3MEHEHUSIM
KOJUICKIIUU PACTEHUM U KUBOTHBIX, YCIIOBHIl JKH3HH.
JAA0IINX YEPTaAMU
0018 fAKoIIHX Hep OnuceiBaTh CE30HHBIC SIBJICHUS B
npucH JICHHOCTH K HHBIM
pHCTIOCOONEHHOC ces0 ’KU3HU OPTaHNU3MOB,
WU3MEHEHUSIM yCIIOBHUH KU3HU , .
y pacmpoCcTpaHEHHBIX B CBOEH
MECTHOCTH
7.7 | )Kuznennsie (opMbI OPraHU3MOB ’Kuznennnie popMbl OPraHU3MOB. PackpriBaTh conep:kaHue MOHATHUS

[Tonsarue o xu3HEeHHOU (hopme.
Kusnenusie popMbl pacTEHUN:

JIepEBbsI, KYCTAPHUKH, KyCTAPHUYKH,

«GKU3HEHHas (hopMa OpraHu3May.
BrIsBIsITE 0COOCHHOCTH CTPOCHUS
Y )KM3HENIEATEIIbHOCTH PACTCHUI
pa3HbIX
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MHOT'OJIETHUE TPaBbl, OJTHOJIETHHE KU3HEHHBIX (POPM.

TpaBbl. JKu3HEHHBIC HOPMBI [IpuBONTH TIPUMEPBHI PACTECHHIA
’KHBOTHBIX: THAPOOHOHTB, Pa3HBIX KU3HEHHBIX POpPM.
re0OMOHTHI,

BBISBIATE 0COOEHHOCTH CTPOCHHUS
adpoOHOHTEL. OCOOEHHOCTH CTPOCHMSA| i skp3HENesTEIbHOCTH KUBOTHBIX

1 00paza >KU3HH. Pa3HBIX KU3HEHHBIX POpPM.
JdemoHcTpanuu [IpuBOIMTE TPUMEPHI KUBOTHBIX
Tabnuisl ¥ cxembl: « KU3HEHHBIC Pa3HbIX JKU3HEHHBIX (HOPM

dbopmbl pacteHui», « Ku3HeHHbIE
(OpPMBI KUBOTHBIX).
OO6opynoBanme: repbapuu u
KOJUJIEKIIMU PACTEHUMN U AKUBOTHBIX

Pa3IUYHBIX )KM3HEHHBIX (hOpM
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7.8

buotnueckue hakTopbl

buotnueckune (bakTopsI. Bunpl
OMOTHYECKUX B3aUMOIEUCTBUN:

KOHKYPEHITUS, XUIITHUYIECTBO,
cuM0Ouo3 u ero dhopmel. [lapazutusm,
KOOTIEpAIIHsI, MyTyaJIu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxJeOHn4YecTBO). HeTpoduueckue
B3aMMOJICUCTBUS (TOMTHMYECKHE,
dbopuueckue, padbpuyeckue).
3HayeHne OMOTUYECKUX
B3aUMOJICUCTBUI JIJIsl CYIIIECTBOBAHUS
OpraHU3MOB B cpezie OOUTaHUSI.
[TpuHIIUTT KOHKYPEHTHOTO
HCKIIIOUeHU. JleMoHCcTpauuu

Tadauubl U CXEMBI: « DIKOCUCTEMA

PackpsiBaTh coziep;kaHue
TEPMHUHOB U OHATHUMN:
KOHKYPEHIIUS, XUIIHUYECTBO,
Mapa3uTU3M, MyTyaJIU3M,
KOMMEHCAJIU3M, HETpOopUuIeCcKue
B3aHMOJICHCTBHSI.
XapaxkTepu3oBaTh BUIbI
OMOTHYECKUX B3aUMOJICHCTBHIA.
OOBICHATH CYIIHOCTh
KOHKYPEHIIUHU, XUIITHUYECTBA,
MapasuTh3Ma, MyTyaaus3ma,
KOMMeHcanu3Ma. [ IpuBoauts
MIPUMEPBI OPraHU3MOB,
YYaCTBYIOIIHNX B OMOTHUYECKUX
B3aMMO/ICMCTBUSX PA3HBIX THUIIOB.
O1eHuBaThH 3HAUCHUEC
OMOTHUYECKUX B3aMMOJICHCTBUI
IUISL CYIIECTBOBAHUSA
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IUPOKOJIMCTBEHHOTO jecay,
«OKOoCHCTEMAa XBOMHOTO JIECAY,

«enu nutanus», « XUIIHAYECTBOY,
«ITapazutuzm», «KoHKypeHIU,
«Cumbmo3y», «KommeHcamu3m.
Ob6opynoBanme: KOJUICKIINU
JKUBOTHBIX, YUACTBYIOIIIUX B
Pa3IMUHBIX OMOTUYECKUX
B3aMOJIEUCTBUIX

OpPraHHU3MOB B cpeie OOUTaHUSI.

OO0OOCHOBBIBATH JIEUCTBUE
TIPUHIIHAIIA KOHKYPEHTHOTO
HUCKJIFOUEHUS

HWtoro yacoB 1o treme 9

8

Tema «IKoj0rusi BUJ OB M MOMYJISI Wil»
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8.1

DKOJIOTUYECKHUE
XapaKTEPUCTUKHU TIOMYJISIIAN

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiiud. [Tomymsiius kak
ounonornyeckas cucrema. Poib
HEOJHOPOJIHOCTH CPEeJIbl, PUINYECKUX
O0apbepOB M OCOOEHHOCTEH OMOJIOTUH
BUJIOB B (DOPMUPOBAHUU
IIPOCTPAHCTBEHHOU CTPYKTYPBI
nonyJsiui. OCHOBHBIE ITOKA3aTENN
TOMYJISIIIAH: YUCIIEHHOCTb, MJIOTHOCTbD,
BO3pacTHas U MOJIOBasi CTPYKTYpa,
POKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpALIUSI.

JleMmoHCcTpanumn
Tabauubl M CXEMBI: « IKOJIOTUYECKUE

XapaKTEPUCTUKU TOIYJISLUN,
«IIpocTpaHcTBEHHAs CTPYKTypa

PackpbiBaTh copepkaHue MOHSATHUS
KTIOTYJISIITUS.

OueHuBaTh 3HAYCHHE
HEOJHOPOIHOCTHU CPEIBI,
busnyeckux 0apbepoB U
0COOEHHOCTEN OMOJIOTHHU BUIOB B
(bopmMHupoBaHUU
MIPOCTPAHCTBEHHOMN CTPYKTYPbI
TIOIYJISILIUH.

[IpuBOINTH MPUMEPHI TOMYJISILUN
Pa3HbBIX BUIOB PACTEHUHN U
KUBOTHBIX. XapaKTepU30BaTh
OCHOBHBIE IKOJIOTUYECKUE
MOKAa3aTeJ I MOMYJISIINH:
YUCJIEHHOCTb, IIJIOTHOCTb,
BO3pAacTHAas U MOJIOBasi CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT
pocTa, CMEPTHOCTH, MUTpAITHSI.

MOIYJIAIIUN, «BOSpaCTHBIC
IMUpaMuabl HOITYJIATUN
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8.2

DKoyioruyeckasi CTpykTypa
MTOTYJISITINH.
JluHaMHKa TOMYJSIAA |
PETYIISIIHS

eé

DKoJIOruYecKasi CTPYKTypa
nonyssiuuu. OLeHKa YUCIEHHOCTH
TIOTTYJISITIHH.

JlunaMuyKa NOMmyJIsiuu U €€ peryJsisius.

buotnyeckuii moTeHIUaN MOMYJISIUH.
MoaenupoBaHue THHAMUKA
nonynsuuu. Kpuseie pocra
YHUCIIEHHOCTHU Tomy siiiiu. Kpusbie
BbDKHMBAHUSA. Peryssius 4ucieHHOCTH
NOMYJISIUUNA: POJIb (DAKTOPOB,
3aBHCSIIUX U HE 3aBUCAIIUX OT
IUIOTHOCTHU. DKOJIOTHYECKUE
cTpateruu BunoB (r- u K-crparerun).

JemMoHcTpanuu

Tabauiel u cxembl: «CKOPOCTH
3aceJICHUs TIOBEPXHOCTH 3eMJIU
Pa3IMYHBIMUA OPTaHU3MaMI»

PackpriBath conepxanue
TEPMHUHOB U OHATHUMN:
TUHAMHKA MOIYJISIUH,
OMOTUYECKUI MOTEHIUAT
MOMYJISILUN, KPUBbBIE
BBDKUBaAHUS, (DaKTOPBI
CMEPTHOCTH, EMKOCTb CPEBL.
OOBACHATD 3aKOHOMEPHOCTH
pasmenieHus ocooei
NOMYJSILMKA HAa 3aHUMAEeMOM
Tepputopuu. OLIeHUBATh
OMOTUYECKHI TOTEHIIMAT
MOMYJISILUNA Pa3HbIX
OpPraHu3MOB. AHAJIU3UPOBATH
KPHBBIE POCTA YUCIEHHOCTU
MOMYJISILUNA U KPUBbIE
BBIKUBAHUS.

O00CHOBBIBATH TPUYUHBI
CAEPKUBAHUSI OMOTHYECKOTO
MOTEHIMAJIA POCTA U IPUINHBI
BCIIBILIEK POXKAAEMOCTH Y
OTJEJIbHBIX OPTaHU3MOB.
[lepeuncnars GakTopbl
CMEPTHOCTH, PETYIUPYIOLINE
YUCJIEHHOCTD IOIYJISLUN
PAaCTEHUH U )KUBOTHBIX.
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OnuceIBaTh dIKOJIOTHYECKUE
CTpaTeruu BUJIOB

8.3

DKoJorn4YecKas HUIIa BUIa

[Tousitre 00 PKOJIOTHUECKOUN HUILIE
Bu1a. MectooOuTanue. MHOromepHas
MOJIEJIb DKOJIOTHUYECKON HUIIIN

PackpsiBaTh COZEpIKaHUE
TEPMUHOB 151 ITOHSATHUM:
DKOJIOTMYECKAasl  HHUINA, BUJ,
apeas, UHBa3usl.
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Jx. . Xatunncona. Pazmepsl
DKOJIOTUYECKON HUILIN.
[loTeHanbHas ¥ peaan30BaHHAs
HUIIN.

Bun xak cuctema nonyJisiiyii. Apeasl
BHUIOB. BUapl 1 BX )XKU3HEHHBIE
CTpaTeruu. IKOJIOTUUECKUE
DKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U
MUTpALM KUBOTHBIX. buomornyeckue
WHBA3UHU YYKEPOIHBIX BUJIOB.
JleMoHCcTpanumn

IToptper: [Ix. W.

XatunHcoH. Tabaumer u

cxeMbl: «Moneib

AKOJIOTUYECKOW HUIK J[K.

N. XatunHCcoHaY.

OO6opynoBanme: repbapun pacTeHUMH;
KOJIJICKIIUH YKUBOTHBIX.
JlabopaTopHas padora
«IIpucnocoOneHust CeMsH pacTeHUI

K PacCeIeHHUIO»

XapakTepu3oBaTh
MHOTOMEPHYIO MO/IEJIb
AKOJIOTUYECKON HUIIM JIXK.
N. XatunHcoHna.

[IpuBOIUTH MpUMEPHI
AKOJIOTUYECKUX HUII PA3HBIX
BUJOB PACTCHUH U )KUBOTHBIX.

BbIABIATH OTIIMYKE
HKOJIOTUYECKON HUIIM BHIA OT €T
MecrooOutanusd. ['padpuuecku
M300paxkaThb

MHOTOMEPHYIO MOJIEIb
HKOJIOTUYECKON HUILHN JUIsl Pa3HbIX
BUJIOB. BBISIBIIATH IPUYMHBI
pa3IMunil B pazMepax
AKOJIOTMYECKON HUIIN Y Pa3HBIX
BUJIOB PACTEHHI U )KUBOTHBIX.
AHanmM3upoBaTh NPUUMHBI U
IIOCJIEJICTBHSI CMEHBI
DKOJIOTMYECKON HUIIU

Hrtoro 4dacoB mo teme 9

9

Tema «IKog0rus 000 MIECTB. IKOJ OTHYECKHE CHCTEMbBD)

197




®denepanbHas padoyas mporpamma | buomnorus. 10—11 knaccel (yrinyOa€HHBIA YPOBEHbD )

9.1

Coo00111ecTBO OpraHU3MOB —
OHOIIEHO3

Coo0mecTBa oprann3mMoB. buoreHos u
ero CcTpykTypa. CBs3H MEXKIY
OopraHu3MamH B OHOIICHO3E.

JdeMoHCcTpauu
Tabmmibl 1 cxembl: «CTpyKTypa

PackpriBath conepxanue
TEPMHHOB U TIOHATUHN: OHOIIEHO3,
ouoTorn. XapaKkTepu3oBaTh
OMOIICHO3 M €T0 CTPYKTYPBI:
BUJIOBYIO, IPOCTPAHCTBEHHYIO,
TpohHUUYECKYIO.

OMOIIeHO3a», «IJKOCHCTEMA
IITUPOKOJIMCTBEHHOTO  JIeCcay,
«DKocucremMa XBOMHOTO
Jecay

[lepeuncnsiTh W  NPUBOAMTH
OpUMEpPhl  CBSI3CH  MEXKIY
OpraHu3MaMH B OHOIIEHO3E
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Dkocucrema 2 DKocHCTeMa  KaK  OTKpBITas PackpbIBaTh CojiepiKaHue
cucTemMa (A JIx. Tencmn). TEPMHUHOB U IOHSTHI:
DyHKIIMOHATBHBIC OnoKu IKOCUCTEMA, TIPOTYIICHTHI,
OpraHU3MOB B 9KOCHCTEME: KOHCYMEHTBI, PEIyIICHTHI,
IPOIYIICHTHI, KOHCYMeHTbI, | TPOQHUCCKHE YPOBHH,
penyuentsl. Tpoduueckue ypoBHH. Tpoduueckue (MUIEBbIC) USIH U
CeTH.

Tpoduueckue Lenu u CeTu.
Ha3biBaTh CTpyKTypHBIE

KOMIIOHCHTBI DKOCHCTCMBI.

AOnoTudeckue OJIOKH S3KOCHUCTEM.

[1o4BBI ¥ MBI B 3KOCHCTEMAX.
Xapaktepu3oBaTh PYHKIUU U

MPUBOJUTH MPUMEPHI
OpraHu3MOB B 9KOCHUCTEME Ha

KpyroBopoT BelecTB ¥ NOTOK 3HEPTUU
B DKOCHCTEME.

JAeMoHCTpalHK OCHOBE UMEIOIINXCS 3HAHUU O
[Toprpetsl: B. H. Cykaués, pacTeHusix, rpudax, OaKTepusx
A. JIx. Tencnu. 1 )KUBOTHBIX.

Ta0auirel u cxeMbl:| OnHUChIBaTh KPYrOBOPOT
«DyHKIIMOHATIbHbBIE TPYIIIBI| BEIIECTB U MOTOK SHEPTUU B
OPTraHU3MOB B DKOCUCTEMEY, skocucteme. OOBSICHITH POJIb
«KpyroBopot BelecTB B OpTaHu3MOB B

aKocuctemey, «llenu nutanus OHOJIOrMYECKOM KPYroBOpOTE
(MacTOMILHAS, AETPUTHAS)Y. BEIIECTB U TTOTOKE YPHEPTHH.

ITpuBOoaUTH pUMEpPHI
OpPraHU3MOB, 3aHUMAIOIIUX
pa3Hble YPOBHU TPO(HUUECKHUX
MIAPAMMUJ.

O6opynoBanme: repOapuu pacTEHUN;
KOJUICKITUU HACEKOMBIX; Uydesia TITHUI]
Y 3Bepen
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CocTaBisiTh CXEMBI IIEpEHOCca
BEILIECTBA U SHEPTUU B
AKOCHUCTEMAaX (LIeMU MTUTAHUS).

CpaBHHBaTh ACTOUIIIHBIE U

ACTPUTHBIC LCIIN ITUTAHWA
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9.3

DKOJIOTUYECKUE TTUPAMU/TbI

OCHOBHBIE TIOKA3aTEIH YKOCHCTEMBI.
bruomacca u mpogyKuusi.
DKOJIOTUYEeCKHE MUPaMUIbI YUCEl,
OMOMAacChl U SPHEPTUH.
JdeMoHCcTpa U

Ta6J'II/I]_II>I U CXEMBI: « IKOJIOTHYeCKas
nmupamMuyga 49ucein, «DKojoruueckas
InmupamMuaa 6I/IOMaCCI>I»,

«DKonoruueckas mupamMuyaa SHCPIrumu»

PackpriBath conepxanue
TEPMUHOB U MOHATHI: POAYKIIUS,
Oonomacca, 3KoJI0ruuecKas
nrpaMuia. XapakTepu3oBaTh
IIPABUJIA DKOJIOTMYECKUX MTUPAMHU/T
qrcesl, OMomMacchl U SHEPruu.

OOBICHATH MPUYUHBI
pasuuuin B
MPOAYKTUBHOCTH Y Pa3HBIX
DKOCHUCTEM.

[IpuBOIUTH PUMEPHI
MPAKTUYECKOTO MPUMEHEHUS
MIPABUII SKOJIOTHYECKUX TTUPaAMU/I.
CpaBHuBaTh OHOMaccy u
MPOAYKIIMIO SKOCUCTEM CYIIU U
MupoBoro okeana
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94

N3menenus cooOIiecTs —
CYKIIECCUU

ﬂuHaMuKa IKocucmem.

Kamacmpodghuueckue nepecmpotixu.
@nykmyayuu. HarpaBneHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykneccuu. [lepBudHbIC 1 BTOPUYHBIC
CYKIIECCUU U UX MPUINHBI.
AHTpOTIOTEHHBIE BO3JCHCTBUS Ha
cykueccuu. KimmmakcHoe
coobmiectBo. bruopaznoobpasue u
MTOJTHOTA KPYTOBOPOTA BEIIECTB —
OCHOBA YCTOWYHUBOCTH COOOIIIECTB.

PackpriBath COoACpKaHUE
TEPMUHOB " IOHATHUI:
CyKLeccus, KIIMMAaKCHOE

COOOIIECTBO,  CYKIIECCHOHHBIM
psI.
XapakTepru30BaTh CyKIICCCHH:

MIEPBUYHBIC U BTOPUYHEBIC,
MIPUBOJINTH UX IPUMEPHI U
Ha3bIBaTh IPUYUHBI CMEHBI
COOOIIIECTB.

CpaBHUBATh BPEMEHHBIE U
KOpPEHHbIE OMOTEOIIEHO3bI Ha
KOHKPETHBIX MPUMEpPaxX CBOCH
MECTHOCTH.

MoaenupoBaTh pe3yJibTaThbl
rporecca

JleMmoHCcTpauumn

Tabauue! u cxeMbl: «O0OpazoBaHue

oonotay, «IlepBuuHas cykueccus»,
«BoccranoBnenue neca mocne
noXkapa»

CMEHBI OHOreoIEHO30B 3 (o)
BIIMSTHUEM aHTPOIIOTEHHOTO
dakTopa
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[TpupoaHbIE SKOCUCTEMBI 2 [IpupoHbIE SKOCUCTEMBI. PackpbiBath coJiepaHue
Ixocucmemul 03ép u pexk.| TECPMHHOB " ITOHATHH.
IKrocucmemvl  Mopeli U OKeaHos. (pUTOMIAHKTOH, 300ILIaHKTOH,
Orocucmemvl mynop, necos, cmenetl, 1PYCHOCTD.

Ny CMbIHb. XapakTepru3oBaTh MPUPOTHBIE
JleMOHCTpaLHH HKOCUCTEMBI, UX OCHOBHbIE
Ta6ubI " CXEMEL- KOMITOHEHTHI (Ha MIpUMEpE 03€epa,
XBOMHOTO U IIUPOKOJIMCTBEHHOT
«Dxrocucrema OHHOTO POKOIMCTBCHHOTO
neca). OOBACHITH MPUUUHBI
HIUPOKOJIUCTBEHHOTO Jecay,

pa3IMuHON OMOMACCHI
MIPOTYIICHTOB M KOHCYMEHTOB B
MIPUPOIHBIX IKOCUCTEMAX.

«DKOoCcHUCTeMa XBOMHOI'O JIecay,
«IKOCHUCTEMA 03Epay.

Oo0opyaoBaHme: akBapuyM Kak

CocCTaBiATh IMAaCTOUIIHBIE U
MOJIEJIb DKOCUCTEMBI. m

. | ICTPUTHBIC IICTIH TUTAHMSI

IKCKypcHusi «IKCKYPCHS B THTTUIHBIN
MIPUPOJTHBIX AKOCUCTEM.

ouoreorieHo3 (B 1yOpaBy, O€pe3HsIK,

. [IpuBOAUTH pUMEPHI
€JIbHUK, HA CYXOJOJIbHBIN WIIN

. . OpraHU3MOB, BXOSIIUX B COCTaB
MOMMEHHBIN JTyT, 03€p0, OOJIOTO)»
(bUTOIIIAaHKTOHA, 300TUTAHKTOHA,
o6enTtoca. OOOCHOBBIBATH POJIb
SPYCHOCTH B YKU3HH Ha3€MHBIX
skocucteM. CpaBHUBATH
O6romMaccy U IpOYKITUIO BOTHBIX

1 HAa3€MHBIX DKOCHCTCM
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9.6 | AHTPOIIOreHHBIE DKOCUCTEMEI AHTPOTIOTEHHBIE YKOCHCTEMBI. PackphbIBaTh coziep)Kanue
(an03KOCI/ICTCMBI) AFpOSKOCI/ICTeMa. AI‘pOIIGHO3. TCPMHHOB " TIOHSITHI:
Paznuunst Mexxay aHTpONOreHHbIMU 1 | A'POIKOCHCTEMA, arponcHos,
MOHOKYJILTYPA.
IMPpUPOAHBIMH 5KOCHUCTCMAMM. XapaKTepI/I3OBaTB OCHOBHBEIC

JlemoHcTpanuu

TabJuLIbI U CXEMBI: «ATPOIIEHO3,
«KpyroBopotT BeneCTB ¥ MOTOK
SHEPrUU B arpoLEHO3Ee».
O06opynoBanme: repdbapun
KYJIbTYPHBIX U JUKOPACTYIIUX
pPaCcTCHUM.

IKCKypcus «IKCKypcusi B
arposKoCHCTEMY (Ha MOJIe Uin
B TEIUIMYHOE XO3SIHCTBO)»

KOMITOHEHTBI arpO3KOCHCTEMBI.
[IpuBOIUTH MpUMEPHI
arpOdKOCUCTEM.

CocCTaBIsTh €U MTUTAHUSA
arporienoza. OO0CHOBBIBATH
[IPUYHUHBI HU3KOM YCTOWUYHUBOCTHU
arposkocucteM. CpaBHUBATH
arpo3KOCHUCTEMBI U IPUPOTHBIE
SKOCUCTEMBI.

XapakTepu3oBaTh pOJIb
YeJI0BEKa B COXPAHEHUHU
YCTOWYHUBOCTH
arpoO’KOCUCTEM
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9.7

YpO03KOCUCTEMBL.
DOKOMOHUTOPHUHT

Ypb60o3KOCHCTEMBI. OcHOBHBIE
KOMITOHEHThI YPOOIKOCUCTEM.
['opoackas diopa u dayHa.
CunaHTponu3aius ropoAcKoil ¢hayHsbl.
buonornueckoe u X0351MCTBEHHOE
3HAUEHUE arpO’IKOCUCTEM U
ypOO3KOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aMMOJCHUCTBUN
OpPraHU3MOB B dKOCUCTEMAX. Ponb
KacKkaoHo2o 2¢ghgexma u
8UO0BI0UDUKAMOPOE (KTIOYEBbIX
61008) 8 QYHKYUOHUPOBAHUU
axocucmem. [lepeHoc sneprum u
BEII[ECTB MEK/Ty CMEKHBIMU
AKOCUCTEMaMHU. Y CTOHYHNBOCTh
OpTaHU3MOB,

PackpbiBath copeprkanue
TEPMHUHOB U OHATHUMN:
ypOo3KOCUCTEMA,
CUHAHTPOIU3AIMS, TOPOJICKAs
dbropa, ropojackas ¢ayHa,
SKOMOHUTOPUHT.
XapakTepu30BaThb OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
OnuceiBaTh OMOJIOTUYECKOE U
X0351CTBEHHOE 3HAUCHUE
ypOOIKOCUCTEM.

[IpuBoauTs  HpUMEpPBI WU

OIICHHBATh COCTOSIHHC
ypOo3KOCHCTEM cBOCH
MECTHOCTH.

BroISBIISTE 0COOEHHOCTH
ropojckoi (yopsl u payHsHI.
CpaBHHBaTh ypOOIKOCUCTEMBI
MIPUPOTHBIC YKOCUCTEMBI
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MIOIYJISILIUN U 3KOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOI€HHBIX
BO3JICUCTBUI.

Mexanuszmol 6030eticmeus
3a2pA3HEeHUl PA3HbIX MUNO08 HA
cybOpeaHU3MeHHOM, OP2AHUSMEHHOM,
NONYIISIYUOHHOM U IKOCUCHEMHOM
VPOBHSIX, OCHOBbL IKOJIOCUUECKO2O
HOPMUPOBAHUSL AHMPONO2EHHO20
6030eticmeusi. MeTo10I0T s
MOHHMTOPHUHTA €CTECTBEHHBIX U
AHTPOITOTE€HHBIX SKOCUCTEM.

JleMoHCcTpanun

Tabnuibl u cxembl: «IIpumepbr
ypOoskocuctem». IllpakTudeckas
padora «/3yuyeHue u onucanue
ypOOIKOCUCTEMBI.
JlaGopaTopHuasi padora

«M3ydyenne paszHoOOpa3us  MEIKHUX
MMOYBECHHBIX YJICHUCTOHOTHX B Pa3HBIX
IKOCUCTEMAX)

HToro yacos mo reme

12

10 | Tema «buocepa — riaodajabLHasE IKOCUCTEMA)
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10.1

buocdepa. CtpykTypa u coctan
ouochepsl

buocdepa — obmennanerapHas
00oJt0uKa 3eMIIH, TJIe CYIIECTBYET
WIH CYIIIECTBOBAIA KU3Hb. PazButue
npeCcTaBlIeHu 0 6uocdepe B Tpyaax
3. 3rocca. Yuenne B.U. Bepnaackoro
o ouocdepe. Obnactu 6uocheps! u eé
coctaB. JKuBoe BelecTBo Ouocdepsl u
ero (OyHKIHH.

JlemoHcTpanuu

[loptpetsl: B. . Bepnanckui,
3. 3rocc.

Tabuuibl u cxembl: «I'eochepsr

3emnmy, «DyHKIMN YKUBOTO
BEILIECTBAY

PackpeiBaTh copeprkanue
TEPMUHOB U TIOHSTHI: Orocdepa,
’KHBOE BEIIIECTBO, KOCHOE
BEIIECTBO, OMOKOCHOE BEIIECTBO,
ouorenHoe BemiecTso. [IpuBoanThH
(bOpMYyIIMPOBKU OCHOBHBIX
oJI0KeHuM yuenus B. U.
Bepnaackoro o 6uocdepe.

XapakTepuzoBaTh 00J1aCTH
ouocdepsl 1 UX COCTaB, HA3bIBATh
00J1acT pacrnpoCcTpaHEHUs
’KMBOTO BEIIECTBA B 000JOUYKAX
3eMJTH ¥ BBISBIIATH IPUYUHBI €TI0
Pa3IMYHOTO PACTIPE/ICIICHHUSI.

[Tepeuncrnars PyHKITUU )KHBOTO
BelecTa ouocdepsl (Trazonas,
OKHCITUTEIIHHO-
BOCCTaHOBHUTEIbHAS,
KOHIIEHTpaI[MOHHAS,
onoxumuyeckas). [IpuBoautsb
pUMEPHI TPEOOPa3yIOIIEro
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ouocdepy.

AHanmM3upoBaTh U OIICHUBATH
OMONIOTHYECKYI0 HH(POPMAITHIO
0 rJ100JTBHBIX AKOJIOTUUECKUX
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npobiiemMax Ouocdepsl,
HOJTy9aeMyI0 U3 Pa3HBIX
UCTOYHUKOB.
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OueunuBats Bkiaza B. U.
Bepnasckoro,

9. 310Ccca B CO3IaHUE
ydyeHus o ouocdepe
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10.2

3aKOHOMEPHOCTH
CYLIECTBOBaHUs OMOChephI.
KpyrosopoTts! BemiecTs

3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ouocgepsl. OcobenHoctu duochepsl
KaK TJI00QIbHON AKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE B
ouocdepe. KpyroBopoTsl BEIIECTB U
OMOTCOXMMHYECKUE ITUKITBI
(yrnepona, azora). PUTMU4HOCTh
sBIeHUN B Onocdepe.

JlemoHcTpanuu

Tab6suib! u cxembl: «l'eochepsl
3emnn», « DyHKIIUU KUBOTO
BEILIECTBAY,

«KpyroBopoT azoTa B IpUpoae»,
«KpyroBopoT yrieposaa B Ipupoie»,
«KpyroBopoT KucCI0poa B IPUPOIEN,
«KpyroBopoT BOJibI B IPUPOAEH

PackpriBath conepxanue
TEPMHUHOB U MOHATHUI: TTI00aTbHAS
HKOCUCTEMA, TUHAMUYECKOE
paBHOBECHE, KPYTOBOPOTHI
BEIIECTB, OMOTCOXUMHUYECKHE
LUKJIbl. XapaKTepU30BaTh
ocobeHHoCTH Onocdepsl Kak
rJ100aJIbHON SKOCUCTEMBI.

Onpenensate PyHKIHUIO Ornocheps
B 00ecreuyeHur OUOTEHHOTO
KpyTroBOpOTa BEIIECTB HA
I1aHere. XapakTepu3oBaTh
OCHOBHBIC KPYTOBOPOTHI: BOJIHI,
yriepoaa, azota. CpaBHUBaTh
0COOEHHOCTH KPYTrOBOpPOTa
Pa3JIMYHBIX BEIIECTB.

OueHuBaTh 3HaYCHHUE
KPYroBOpOTa BEIIECTB ISt
CYIIECTBOBAHMS KU3HU Ha 3eMIIE.

OOBICHATH POJIb
OpPraHHU3MOB B
OMOJIOTMYECKOM
KPYTrOBOPOTE BEIIECTB.

BBISBISATH TUHAMHUYECKOE
paBHOBecHe OHMOChepHI.
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[IpuBOIUTH MpUMEPHI
PUTMUYHOCTH SIBJICHUI B
ounocdepe

10.3

30HaNBHOCTH OUOCHEPHI.
OcHoBHBIE OMOMBI CYIIIH.
YcTolunBocTh Guochepsr

3oHanbHOCTH OMocdepsl. [lonsiTue o
ouome. OCHOBHbIE OHWOMBI CYUIU:
TYHJIpa, XBOIHBIE JIeca, CMEIIAHHbIE U
HMIMPOKOJIMCTBEHHBIE  Jieca, CTelH,
CaBaHHBI, IMyCTBHIHU, TPOMHUECKHE
jeca, BBICOKOTOPbSI. Knumar,
PaCTUTENIbHBIA W KUBOTHBIA  MHP
ouomoB cyu. CTpykrypa u GpyHKUIUs
KUBBIX  CHUCTEM, OlICHKa  HX
pPECYpPCHOTO MOTEHIMANAa U
onocdepHbIX PYHKIUI.

JemMoHcTpanuu

Tabauusl 1 cxembl: «OCHOBHBIE
ouombl cymmy, «Knumaruueckue
nosca

3emun», « Tynapay, «Taliray,
«CMelIaHHbIN Jecy,

«IIIMpOKOIUCTBEHHBIN JIeC», «CTEIbY,
«CaBanHay, «IIycTbIHS»,
«Tponmueckuni ecy.

PackpriBath conepxanue
TEPMHUHOB U MOHATUI: OMOMBI,
TYH/JIpa, XBOWHBIE Jieca,
CMEILIaHHBIE JIECa,

U POKOJIUCTBCHHBIC JICCA, CTCIIN,
CaBaHHBbI, ITYCTBIHU, TPOIITMYCCKHUC

JICCa, BLICOKOI'OPbA.

[loka3piBaTh HaA KapTe H
XapaKTepU30BaTh OCHOBHBIE
OMOMBI CyIIN.

CpaBHUBaTh OCOOCHHOCTH
KJIUMaTa, 1oys,
pPacTUTEIBHOTO U KUBOTHOTO
MUpa pa3HbIX OMOMOB CYIIH
3emin. BISIBIATD MPUUMHB
30HAJIBHOCTH B OHocdepe
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OO0opynoBanme: repdbapun pacTeHUI
pa3HbIX OMOMOB; KOJIICKIIUU
YKUBOTHBIX

HUToro yacosB 1o Teme

6

11

Tema «UeJsioBeK U OKP yKawUas cpeaa»

111

Bo3naelicTBue yenoBeka Ha
ouochepy

2

OKOJIOTUYECKHE  KPUBUCBI M HX
npuuuHbl. Bo3nelcTBue dyenoBeka Ha
ounocdepy. 3arpsi3HeHre BO3IYIITHON

PackpsiBaTh conepxanue
TEPMUHOB U NOHATHM:
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aTMocdepa, BelecTBa-
3arpsI3HUTEIH,
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cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHUE

BOJHOM cpenpl. OxpaHa BOJHBIX
pecypcoB. Pazpymienue  mouBblI.
Oxpana MMOYBEHHBIX peCypcoB.

MN3MmeHnenne kiuMmara.

JdeMoHCcTpaMu

TabJuIIbl U CXEMBI: «3arpsi3HEHHE
aTMochepb», «3arpsi3HEHUE

ruapochepb», «3arpsa3HEHUE OYBbIY,
«ITapHuKOBBIN D PEKT»

MapHUKOBBIN 2P DEKT, «030HOBAs
TIBIPa», KKUCIOTHBIC O,
ruapocdepa, 3BTpouKams
BOJI0EMOB, TIOYBA, SPO3Us MOYB,
MIeCTUITNIBI, SKOJIOTHICCKUN
KpHU3HC. AHAJIM3UPOBATH
AHTPOIOT€HHbIE (DAKTOPHI
BO3JIeHicTBUs Ha Onocdepy (poib
YeloBeKa B MIPHUPOJIC) Ha Pa3HBIX
ATamax pa3BUTHUS YEJIIOBEYECKOTO
oOuiecTna.

XapakTepu3oBaTh ri00aabHbIC
AKOJIOTUYECKUE MTPOOIIEMBI;
OCHOBHBIE UICTOUHHUKHU
aTMOC(EPHBIX 3arpsI3HCHUIA;
AKOJOTUYECKUE MTPOOIEMBI,
CBSI3aHHBIE C YBEIUYEHUEM
TPaHCIIOPTa B KPYITHBIX
ropojiax; »BTPOPHUKAIHIO
BOJIOEMOB; IOCJICACTBUS
3arps3HEHUs BOJI XUMHUYECKUMHU
BEIIECTBaMU; BO3JICHCTBUE
YeJIOBEKA HA OYBEHHBIN
MTOKPOB.

ApryMEHTUPOBATH 3HAUEHUE
JKOJIOTUYECKUX 3HAHUU B
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pEIIeHNH BOIpOCca O
NOJICP)KaHUU YCTOWIHBOCTH
ouochepsl
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11.2

AHTPOIIOTEHHOE BO3JICHCTBUE
HA PACTUTEIBHBIN U
KUBOTHBIN Mup. OXxpaHa
IPUPOABI

AHTpONIOreHHOE BO3ACUCTBUE HA
PACTUTEIIBHBIN U KUBOTHBIA MHUP.
OxpaHa paCTUTEIBHOIO U
KUBOTHOTO MUpa. OCHOBHBIE
IPUHIUIIBI OXPaHbI IPUPOJIBI.
Kpachsie kauru. Oco0o oxpaHseMble
npupoansie Teppuropun (OOIIT).
borannyeckue caapl U
300JIOTMYECKHUE TIApKH.

JleMoHCcTpanumn
Tabaumel 1 cxeMul: «Ocob0

OXpaHsieMbI€ PUPOTHBIE
tepputopun». O00pyaoBaHue:

dboTorpaduu oxpaHsieMbIX pacCTCHUHN U

*KUBOTHBIX KpacHout kauru PO,
KpacHoli kHuru perunona

PackpriBath conepxanue
TEPMUHOB U MOHSTHIA:
COKpaleHne 0nopazHooopasusi,
oXpaHa IPUPOJIBI, 0000
OXpaHsieMbIE TIPUPOJTHBIE
teppuropun (OOIIT),
OOTAaHMYSCKHM CaJI,
300JIOTUYECKUH TTAPK.

XapakTepu3oBaTh MIAHETAPHYIO
POJIb paCTEHUI U JKUBOTHBIX.

IIpuBOIUTH PUMEPBI IIPSMOTO
Y KOCBEHHOI'O BO3/CHCTBU
YeJI0BEKAa HA PACTUTEIBHBIN U
KUBOTHBI MHUP.

XapakTepu3oBaTh NPUHLIUIIBI
«BcemupHOI cTparernn OXpaHsl
MPUPOABD.

[Tepeuncnarh 0COOEHHOCTH
paznuunbix OOIIT.

[TpuBoauts npumepst OOIIT,
PAaCMOJIO)KEHHBIX B CBOEH
MECTHOCTH. Jl0Ka3bIBaTh Ha
IIpUMEpPaxX OMNacHOCTh COKpPAIEHUs
OMOJIOTUYECKOT0 pa3Hoo0pasus
3emuI.
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[TIpuBOANTE PUMEPHI PEAKUX U
MAJIOYHCIICHHBIX BUJIOB PACTEHUN
Y )KUBOTHBIX CBOE€W MECTHOCTH,
3aHecEHHbIX B KpacHble KHUTH
pernoHoB u Kpacnyto kuury P®
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11.3

PanmonansHoe
IIPUPOIOIIOIB30BAHUE U
YCTOMYUBOE Pa3BUTHE

OCHOBHBIE IPUHITUIIBI YCTOMYHUBOTO
Pa3BUTHUS YETIOBEUECTBA U MPUPOJIBI.
PanmmonanrsHoe
MIPUPOJIOTIOIB30BAaHUE U COXPAHEHHUE
OMOJIOTHYECKOTO pa3HOO0pasus
3emiu. OO1IKE 3aKOHOMEPHOCTH
rI100aJIbHBIX DKOJIOTHYECKHUX
Kpu3ucoB. OcoOEHHOCTH
COBPEMEHHOI'0 KPU3HCa U €ro
BEPOSITHBIE TTOCIIEICTBUS. Pa3zButue
METOJIOB MOHUTOPHHIA PA3BUTHUSA
OMAaCHBIX TEXHOT'€HHBIX MPOIECCOB.

Cucmemtule ucciedo8anus nepexooa
K pecypcocbepezaioweli u
KOHKYPEHMOCNOCOOHOU SHep2emukKe.
buonoeuuecrxoe pasnoobpazue u
buopecypcol. Hayuonanvhoie
unghopmayuorHvle cucmemoi,
obecneyusarouwue 0ocmyn K
uHgopmayuu no coOCMOSHUIO
OMOENbHBIX U008 U DKOCUCHIEM.
OcHogbl sKopeadburumayuu
sKocucmem

u cnocobos 60pvovLL C
OUON0BpeIHCOeHUAMU.

PackpriBath COACPIKAHUE
TEPMUHOB U HOHATHU:
palMOHAIBHOE
IIPUPOIOINOIL30BAHKE,
YCTOMYUBOE pasBuUTHE,
IPUPOIHBIC pecypchl,

YKOJOTUYECKUH CIIE]I.

XapakTepu30BaTh OCHOBHBIC
MIPUHIIAITEI YCTOWYUBOTO Pa3BUTHSI
YeJIOBEUECTBA U TIPUPOIBI.
OnuceiBaTh HEUCUEPIIAEMbIC U
ucyepraeMbie IPUPOTHBIC
peCypChI, IO TICPKUBAST
OTHOCHUTEIHHOCTH
HEUCYEPIacMOCTH TPUPOTHBIX
PECYpPCOB; XapaKTEPHU30BaTh
MIPOIIECCHI UX BOSHUKHOBCHHS U
YCIIOBUS CPEIIBI, TPUBOISIINE K HX
dhopmupoBaHuro. PackpsiBaTh
MPOOJIEMBI PAIMOHAIIBHOTO
IPHUPOJIOTIOIL30BAHUS M HAXOIUTh
MYTH UX PEIICHUS
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PeKOHcmpyKuuﬂ MOPCKUX U HA3EMHbLX
IKocucmem.
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JleMmoHCTpanumn

Ta6JII/IHLI )41 CXCMBI:

YIPABJISIEMOTO MUPA»

«Mopgemn

HToro yacoB o teme 6
Pe3epBHOE Bpems 8
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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