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denepanpHas pabouass mnporpaMma 1o ydyeOHOMY mpenMery «buomorus»
(yrimyOnéHHblii ypoBeHb) (mpeaMerHas o0nacTb «ECTeCTBEHHO-HAYYHBIE NPEIMETHD)
(mamee COOTBETCTBEHHO — IMporpamMma TI0 OHOJIOTMH, OHOJIOTHS) BKJIIOYAET
MOSICHUTENBHYIO 3aIIUCKY, COJEp)KaHue 00ydYeHUs, INIAHUPYEMbIe Pe3yJIbTaThl OCBOCHUS
IIPOTPAMMBI 110 OMOJIOTHH.

[losicautenpHas 3amucka OTpakaeT OOIIME e U 3aJaud HU3y4YeHHUs OMOJIOTHH,
XapaKTePUCTUKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €€ HM3YYeHHIO OO0ydaroluuMUcCs,
MECTO B CTPYKType y4eOHOro IjiaHa, a TakkKe MOAXOAbl K OTOOpY COAep X aHUs,K
OTpENEICHUIO  IUIAHUPYEMBIX  PE3yJbTaTOB W K  CTPYKType TEMaTHYeCKOro
TUTAHUPOBAHMS.

Conepxanve oOOy4YeHUsS  pPaCKpbIBA€T  COJEpXKATENbHbIC JIMHUH, KOTOPBIC
npearaTcs Ui 00s3aTebHOTO M3YyYEHHUs B KaXKIOM Kiacce Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUSI.

[Inanupyemble pe3yapTaTbl OCBOEHMSI MPOrpaMMbl MO OHOJOTHMU BKIIOYAIOT
JUYHOCTHBIE, METalpPEIMETHbIE pEe3yNbTaThl 3a BECh NEPUOA OOYYCHHsS] Ha YpOBHE
cpeaHero oO1iero o0pa3oBaHus, a TaKXKe MPEAMETHBIE TOCTUXKEHUSI 00ydaroerocs 3a
KaXJIbI T0/1 O0y4eHUSI.

IMNOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1o GMOJOTUU HA ypPOBHE CpEAHEro 001Iero oopa3oBaHus pazpadoTaHa
Ha ocHoBe denepanpHoro 3akoHa oT 29.12.2012 No 273-®3 «O6 oOpa3oBaHUUB
Poccuiickoit  @epepannny, GI'OC COO, Konmenmuu mnpenojaBaHus y4eOHOTO
npenMmera «bHOJOTHsA» M OCHOBHBIX MOJOXKEHUU (enepanbHO pabouell mporpamMmbl
BOCITUTAHUS.

VYyeonsiii npeamet «buonorus» yrinyonénHoro ypoBHst nsyudenus (10—11 kmaccer)
SBJISIETCS. OJHUM M3 KOMIIOHEHTOB TpeaMeTHOM oOnactu «EcTecTBEeHHO-Hay4YHbIE
npeametb». CormacHo nonoxenusiMm @I'OC COO npoduiabHble yueOHBbIE MPEIMETHI,
n3ydaeMmbie Ha YriyOJEHHOM ypOBHE, SBISIOTCS crioco0oM auddepeHnuanuu o0ydeHus
Ha YpOBHE CpeaHero oOrero odpa3oBaHus W MPU3BAHBI 00ECIICUUTh MTPEEMCTBEHHOCTD
MEX/1y OCHOBHBIM OOILIUM, CPEIHUM OOIIHUM, CPEIHUM IPO(HEeCCHOHATBHBIM U BBICHIIUM
oOpa3zoBanneM. B To ke Bpemsl KaKIblii M3 ATUX YYEOHBIX NPEIMETOB JIOJKEH OBIThH
OpUEHTHUPOBAaH Ha MPUOPUTETHOE peIlIeHHe O00pa30BATENbHBIX, BOCHUTATEIbHBIX U
pa3BUBAIOIIMX  3a/ay, CBA3AHHBIX ¢  MnpodopuUeHTanue  oOydalommxcs U
CTUMYJHMPOBAaHUEM MHTEpeca K KOHKPETHON 00JacTH HAyYyHOTO 3HAHUS, CBSI3aHHOTOC
OunoJIoruei, MeIUIIMHON, YKOJIOTUEH, TICHXOJIOTHEH, CIIOPTOM HJIM BOCHHBIM JICIIOM.

[Iporpamma mo Owuonoruu Aa€T MPEJACTABICHHE O LEId M 3ajJadyax H3ydeHUs
yueOHoro npenmMera «buonorus» Ha yriayOJa€HHOM YypOBHE, OomNpenesseT 00s3aTebHOe
(MHBapHaHTHOE) MPEAMETHOE COJEPKAHHE, €ro CTPYKTYPUPOBAHHME IO pas3lieiaM U
TEMaM, pacHpeleseHue MO KiaccaM, PEKOMEHIYET II0CIEN0BATEIbHOCT H3YYCHUS
y4eOHOro MaTepuasa ¢ yu€ToOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TIOTUKU



y4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEW oOyuaromuxcsi. B mporpamme
no OWOJIOTMM pealu30BaH MPHUHIUI MPEEMCTBEHHOCTH C U3YYCHHEM OHOJIOTUHU
Ha YypOBHE OCHOBHOro oOmiero oOpa3zoBaHus, Ojarojapsi 4yeMmy IPOCMATPUBAETCS
HalpaBJICHHOCTh ~ HA  TOCIEAyIoUlee  pa3BUTHE  OHMOJOTMYECKUX  3HAHWM,
OPUCHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTMYECKOTO MBIIIJIEHUS, PEACTABICHUN O 3J0POBOM 00pa3e KU3HH, HA BOCIIUTAHHE
OepeKHOT0 OTHOLLIEHUS K OKPY’KaIOIIeW NpupoaHO cpeae. B mporpamMme no Ononoruu
TaK)Ke€ TI0Ka3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBannit PI'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, METANpPEIMETHBIM H
IpeIMETHBIM pe3ysbTaTaM OoOydeHHs U B (POPMUPOBAHHWU OCHOBHBIX BHJIOB yueOHO-
MO3HABATEIbHON  ACSATENbHOCTH  OOYy4YalomMXcs 1O  OCBOCHHMIO  COJIEp)KaHUs
Ouonornueckoro oOpa3zoBaHus Ha YpOBHE CPEHETO 0011ero o0pa3oBaHMUsL.

VYueOHblii npenmer «buosorus» Ha ypOBHE CpeAaHero oOuiero oOpa3oBaHUs
3aBepuIaeT OMOJIOrMYecKoe 0O0pa30BaHME B IIKOJIE M OPUEHTUPOBAH HA PACUIMPEHUE U
yriyOJieHne 3HaHUM OOydYaroluxcsi O >KMBOM NPHUPOJAE, OCHOBAX MOJIEKYJIAPHOU U
KJIETOYHON OWOJIOTMH, SMOpPUOJOTUM U OWOJOTUU Pa3BUTHSA, TE€HETUKHU, CEJICKIIHH,
OMOTEXHOJIOTUH, IBOJIIOLIMOHHOTO YUEHHUS U HKOJIOTHH.

N3yyenne yueOHoro mpenmera «buomorus»y Ha  yriyOJeHHOM — ypOBHE
OpPUEHTHPOBAaHO Ha MOJTOTOBKY OOYyYalIIUXCAd K MOCIEAYIOMIEMY IOIYYEHUIO
OMOJIOrMYECKOro 00pa3oBaHMs B By3aX W OPraHU3ALMIX CPEAHEro Mpo(hecCHOHATBHOTO
oOpazoBanusi. OCHOBY €ro COJIEpaHHUsl COCTaBISET CHUCTEMa OMOJOTHYECKUX 3HAHMIM,
NOJyYEHHBIX NpPU H3YYEHUH OOYYaIOUIUMHCS COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX
pasziesoB OMOJOTHM Ha YPOBHE OCHOBHOTrO oOImero oopaszoBanusi, B 10—11 kmaccax atu
3HAHMS MOJYy4aroT pa3Buthe. Tak, paclivpeHbl U YriiyOieHbl OMOJOrMYECKUe 3HAHUSIO
pacTeHusix, JKUBOTHBIX, Trpubax, OaKTepusX, OpraHu3Me YeJIOBeKa, OOIIUX
3aKOHOMEPHOCTSIX JKWU3HM, JOMOJHUTEIBHO BKJIKOYEHBI OHMOJOTMYECKHE CBEACHUS
IPUKJIAJHOTO U IMOMCKOBOI'O XapaKkTepa, KOTOPbIE MOYKHO MCIIOJIb30BaTh KaK OPUEHTHPBI
JUTs TIocetytolero Beioopa npodeccun. BozmMoxkHa Takke MHTErpanus OMOI0OTHYECKUX
3HAaHWUW C COOTBETCTBYIOUIMMU 3HAHUSIMU, MOJYYEHHBIMU OOYYAOIIMMHUCS TTPU U3yUECHHUH
bu3UKK, XUMUH, reorpaduy U MAaTEMATHUKHU.

CtpykTypa mnporpamMmMbl 1O OHOJIOTUM OTPa)Kae€T CUCTEMHO-YPOBHEBBIH U
HBOJIFOLIMOHHBIN MOAXOABI K H3ydeHHI0 Ouosioruu. CoriacHo UM, U3y4aroTcsi CBOWCTBaU
3aKOHOMEPHOCTH, XapaKTEpHbIC ISl KUBBIX CHUCTEM pPa3HOTO YPOBHS OpraHU3alIMH,
HBOJIIOIIMU OPTaHMYECKOT0 MUpa Ha 3eMJie, COXpPaHEHHs] OMOJIOTMYECKOro pa3HooOpasus
wianetsl. Tak, B 10 kjacce U3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHON OMOJIOTHH,
OMOpPHUOTIOTUU W OWOJIOTMM Ppa3BUTHUS, TCHETUKHM W CEJEKIIMH, OWUOTEXHOJIOTHH U
CUHTETHYECKON OHMOJOruM, aKTyaJlM3UPYIOTCS 3HaHUSA OOyd4arommxcs Mo OOTaHUKe,
300JI0TMH, aHaTOMUH, (pusmosioruu yenoseka. B 11 kiacce m3yuaroTcs 3BONIOIMOHHOE
y4eHHue, OCHOBBI DKOJIOTUU U ydeHue o ouocdepe.

VYuebnsbiit npeaMer «buonorus» npu3BaHa 00ECIEYUTh OCBOCHUE O0yYarOIMMHUCS
OMOJIOTMYECKUX TEOPUHN W 3aKOHOB, MJIeH, MPUHIIMIIOB U MPABWJ, JIEXKAIIUX B OCHOBE



COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHbI MHpa, 3HAHUH O CTPOCHHUH,
MHOroOOpa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOMyJsiud, OHOILIEHO3a,
HKOCUCTEMBI, O BBIAAIONINXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX HCCIIEIOBAHUSIX
B OHWOJIOTMM, TPUKIAAHBIX AacleKTaX OWOJOTHYECKUX 3HaHuW. Jlns pa3Butus u
NOJI/IEp’KaHUs UHTEpeca 00yJaroIMXCcs K OMOJIOTUN HapsIly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOr0 MaTepuala B COACP>KaHUU MPOTPaMMBbI IO OUOJIOTUHU MPETYCMOTPEHO
3HaKOMCTBO C MCTOpPHEH CTAaHOBIICHUS W PA3BUTUSA TOW WM MHOU 00JIacTH OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOeXHBIX YYEHBIX B PpEIICHHE BaKHEHIIMX
OMOJIOTHUECKUX U SKOJIOTHUECKUX MPOOIIEM.

Lens u3yuyeHust ydyeOHoro mpeamera «buonorus» Ha yriyOonéHHOM YypOBHE —
OBJIQJICHUE OOYYAIONUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHATHHOW OpTraHU3AINH
YKUBBIX CHCTEM Pa3HOr0 paHra U NMpuoOpeTeHHWEe yYMEHHH HCHOJb30BaTh STHU 3HAHUS B
dbopMHpOBaHUK MHTEPECA K ONpeneEHHON 001acTh TPOo(ecCHOHANBHOM IeITeTbHOCTH,
CBA3aHHON C OWoJoruen, WId K BbIOOPY Y4Ye€OHOro 3aBeleHUs I NPOAOKEHUS
OMOJIOrMYECKOTro 00pa30BaHUS.

JlocTrkeHue 1eiM u3ydeHus ydeOHoro mpeamera «buonorusi» Ha yriyoi€éHHOM
YpOBHE 00ECIIEUNBAETCS PELICHUEM CIICAYIOIIUX 3a/1ay:

OCBOEHHE OOYYalOIUMHUCSI CUCTEMbl OWOJOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSAX, KOHIEMIUAX, TUMOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U
MpaBWJIaXx, COCTABJSIOIIMX COBPEMEHHYK) €CTECTBEHHO-HAyYHYI0 KapTHHY MHpPA; O
CTPOEHUH, MHOTO00pa3u U OCOOEHHOCTAX OMOJIOTMYECKHX CHUCTEM (KJIETKa, OPraHu3M,
NOMYJISIKA, BUI, OMOTreoleHo3, ouocdepa); 0 BELIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICOBAaHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4YalIMXCi C METOJaMU T[O3HAHUS JKUBOW  TPHUPOJIBL:
UCCJIEIOBATEILCKUMHU METOJIaMU OWOJIOTHYECKUX HAayK (MOJIEKYJSIPHONW W KJIETOYHOMN
OMOJIOruH, SMOPHUOJIOTUU U OUOJIOTUU Pa3BUTHSL, TEHETUKU U CEJICKIUU, OMOTEXHOJIOTUU
U CUHTETHYECKOW OMOJIOTHH, MaIEOHTOIOTUH, IKOJIOTHH); METOJAAMH CaMOCTOSITEIIbHOTO
MPOBEJICHUSI OMOJIOTHYECKUX UCCIEAOBAHUN B JJabopaTopuu U B npupoe (HalIroIeHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHNE);

OBJIAJICHUE oOy4JaronmmMucs YMEHUSIMHU: CaMOCTOSITEIILHO HaxOJUTh,
aHANMM3UPOBaTh M  UCIOJIB30BaTh OHOJIOTMYECKYI0 HWH(GOPMAIINIO; TOJIh30BaTHCS
OMOJIOTMYECKOM TEPMHUHOJIOTMEN M CHUMBOJIMKOH; yCTaHaBIMBaTh CBSI3b MEXIY
pa3BUTHEM OMOJIOTUU U COIMATBHO-DPKOHOMUYECKUMHU M HKOJOTUYECKUMHU MpOoOIeMaMHU
YEJIOBEYECTBA; OIICHUBATh IOCIEJACTBHUS CBOEH JIEATEIBHOCTH IO OTHOUIEHUIOK
OKpY>alollel MpUpOJIHON cpefie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPYKAOIIUX
Jo7iel; O0OOCHOBBIBATH M COOMIOJATh MeEphl  NPOMUIAKTHKHA  HWH(EKIIMOHHBIX
3a0o0JieBaHUM, TMpaBWiIa TOBEJAEHUS B TMpUpPOAE U oOecreueHus Oe30MacCHOCTH
COOCTBEHHOM KU3HENEATCTLHOCTH B YPE3BBIYAMHBIX CHTYyallUsSX MPUPOJHOTO U
TEXHOTCHHOTO XapakTepa, XapaKTepu30BaTh COBPEMEHHBIC HAay4YHbIE OTKPBITUSB
001acTu OHOJIOTHH;

pa3BUTHE y OOYYAIOMIMXCS WHTEUICKTYAbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B
MPOIIECCe 3HAKOMCTBA C BBIIAIOITUMUCS OTKPHITUSIMU U COBPEMEHHBIMU



UCCJIEIOBAHUSIMU B  OHMOJIOTMH, pellaeMbIMH €10 MpoOsieMamMH, METOA0JI0Tuei
OMOJIOTMYECKOTO HCCIIEIOBAHUS, MPOBEACHUS SKCHEPUMEHTAIBHBIX HCCIEAOBAHUIM,
pelieHus OMOJIOTMUECKUX 3a]a4y, MOJICJIUPOBAHUS OMOJOTHMYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCITUTaHNE Yy 00YYaIOIUXCS LIEHHOCTHOTO OTHOILIEHUS K KMBOM MPUPOJIE B LEIOM
U K OTHENbHbIM €€ O0O0beKTaM U SBICHUSAM; (OPMUPOBAHHE HKOJIOTHUYECKOM,
IeHEeTHYECKOM T'PaMOTHOCTH, OOIIel KyJbTYphl MOBEJACHUS B IMPUPOJIE; HWHTErPaLUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuodpeTeHne 00y4aroIUMUCs KOMIIETEHTHOCTH B paIrmoOHAIBHOM
IPUPOAOIIOIH30BaHUN (COOJIIOICHUE MPaBUII MOBEJIEHUS B TPHUPOJAE, OXPAaHbl BHJIOB,
IKOCUCTEM, Onochephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS U 3/I0POBBSI OKPYKAIOIINX
monie (coOmroeHuss Mep NpoduIakTUKH 3abojieBaHuM, obecriedeHue 0e30MacHOCTH
KU3ZHEICATCIIbHOCTH B UYPE3BBIUYAHHBIX CHUTYyaIlUSAX MPUPOJHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE HCIIOJb30BaHUA OWOJOTUYECKUX 3HAHMM U  yMEHUIB
MIOBCEIHEBHOM KU3HU;

CO3/IaHUE YCJIOBHUH JIJI1 OCO3HAHHOTO BbIOOpa OOYYaIOIMIUMUCS WHIWBHUIYaTbHON
o0pazoBarenbHOI TPaeKTOPHH, CIOCOOCTBYIOLIEN MOCJIETYIOLEMY
npo(ecCHOHATBHOMY  CaMOONPEIEIEHUI0, B COOTBETCTBUM C HHAMBUAYaJIbHBIMHU
MHTEpeCaMH U NOTPEOHOCTSIMHU PETUOHA.

OO61iee ynco 4acoB, PEKOMEHIOBAHHBIX VISl U3YUYEHUsI OMOJIOTHH Ha yTITyOJIeHHOM
ypoBHe, — 204 gaca: B 10 kiacce — 102 yvaca (3 yaca B Hezpento), B 11 kimacce — 102 yaca
(3 yaca B Heneno).

Ot16op opraHu3alUOHHBIX (QOpM, METOJOB U CPEACTB OOy4YeHHUS OHOJIOTHHU
OCYHIECTBIISIETCS C YYETOM CHenupUKA ero CoJAep>KaHus U HalpaBICHHOCTHHA
OpOAODKEHHEe  OMOJOrMYecKoro  oOpa3oBaHUST B OpraHM3alMsIX  CpPeIHEro
poheCCHOHAIBHOTO M BBICIIIETO 00pa30BaHUs.

OO0s3aTenbHBIM  yCIOBUEM MpHU OOy4YeHHH OWOJOTMU Ha YIIIyOJIEHHOM YpPOBHE
ABJIIETCSI TPOBEJIEHHWE JA0OpPAaTOPHBIX M MpakTHYeckux paboT. Takxke yuactue
o0ydJaronmxcsi B BBIMIOJHEHWH TPOEKTHBIX W Y4EOHO-MCCIIEI0BATENLCKUX PadoT,
TEMaThKa KOTOPBIX OMpPENENseTCS Y4YUTEJIeM Ha OCHOBE HMEIOIIMXCA MaTepHaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBHM.



COJIEP) KAHUE OBYUEHUSI!

10 KJIACC

Tema 1. buoJsiorust Kak HayKa

CoBpeMeHHass OWONOTHS — KOMIUIGKCHAs Hayka. KparTkas uctropusi pa3BUTHSA
ouosiornu. buosorndyeckue Hayku W u3ydaemble UMU MpoOsieMbl. DyHIaMEHTaIbHEIE,
MPUKIIAJIHBIC U TTIOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HayeHue Ouojorun B (POPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYy4YHOM
KapTuHel Mupa. IIpodeccun, cBs3aHHble ¢ Owuojorueil. 3HauyeHWe OHOJIOTHUUB
MPAKTUYECKONM  NESATENbHOCTH  YEJIOBEKAa:  MEIUIIMHE,  CEJIbCKOM  XO3SIHCTBE,
MPOMBIILJICHHOCTH, OXPAHE TPUPO/IBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacrt, K. Jlunnent, XK.b. Jlamapk, Y. [lapBun,V.
I'apsen, I'. Mennens, B.M. Bepnanckuit, W.II. IlaBmoB, WM.U. Meunukos, H.W.
Bagunos, H.B. Tumodees-Pecosckuid, [Ix. Yorcon, @. Kpuk, /[.K. benses.

Tabmuiet u cxembl: «CBsi3b OWOJIOTHHM C JpyrUMH Haykamu», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cCTEMBbI U UX U3YUEeHHUE

KuBbie cuCTEMBbl Kak OpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX CHUCTEM:
€OUHCTBO XHMHUYECKOIO COCTaBa, JHWCKPETHOCTh M LEJIOCTHOCTh, CJIOXKHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOPTaHU3AIUsA, CAMOBOCIIPOU3BEICHHUE,
pa3apaxruMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluy MKUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOYHBINA, TKAHEBBIM,
OpTraHU3MEHHBINA, TOMYJISIMOHHO-BUIOBOM, HSKOCUCTEMHBIH (OMOTEOIEHOTHYECKUH),
ouochepnsrit. Ilporecchl, mpoucxosinme B KUBBIX cucTeMax. OCHOBHBIE MpPU3HAKU
xuBoro. JKu3Hb kak (opma cyuiecTBoBaHus Marepud. Hayku, u3ydaromiue >KUBBIC
CHUCTEMBI HA PAa3HBIX YPOBHAX OpraHU3aLINH.

N3yuenne >kuBbIX cucteM. Meroapl Ouosiormuecko Hayku. HaGmroaenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEeMaTu3auus, MeraaHaiu3. [IoHsThe O 3aBUCHUMON U
He3aBucuMmon mnepemeHHou. [lmanupoBanue skcnepumenTa. [loctaHoBka M mpoBepka
runiote3. HyneBas rumorte3a. Ilonsitue BoIOOpKM U €€ JOCTOBEPHOCTh. PaszOpoc B
ounosiornyeckux JaHHbIX. OleHKa JOCTOBEPHOCTU MOJYUYECHHBIX PEe3ybTaToB. [IpuunHbI
VCKa)XCHUS PE3yJIbTAaTOB dKCIIEpUMEHTA. [loHATHE CTaTUCTHYECKOTO TecTa.

JlemoHcTpanuu

Tabmuiel 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HWY», «BUOJOTUUECKUE CUCTEMBI»,
«CBolicTBa XKUBOW MaTepUN», « YPOBHU OPTraHU3ALMH KUBOU MPUPOIb, «CTpoeHHE
JKUBOTHOM KJIETKW», «TKaHM JKUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranuzMmay, «buoreoieHo3», «buochepa», «MeTo1bl U3yUYEHUS KUBOU MPUPOIBD.

! Coneprxanue IporpamMMbl, BbIIEIEHHOE KyPCUBOM, HE BXOIUT B IPOBEPKY IOCYAAPCTBEHHON uTOroBoi arrectaiuu ([MA).



OOGopynoBanue: 1abopaTopHOE 00OPYIOBAHKE JJIsSI POBEACHUS HAOIOICHHM,
U3MEPEHUN, JKCIIEPUMEHTOB.
[IpakTuyeckas pabora
«Mcnonp30BaHme pa3TUIHBIX METOJIOB TP U3YUYCHUN KUBBIX CHCTEM.

Tema 3. buoJsiorusi KjieTkn
Knerka — cTpykTypHO-(OyHKIMOHANbHAS €AUMHUIA >KUBOro. McTOpus OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounast teopus (T. [IBann, M. llneiinen,
P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeToabl MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTUU: MUKPOCKOIUA, XpoMaTorpadus,
ANIEKTpOoPope3, METOA MEUYEHBIX aToOMOB, Au(depeHnnaIbHoe HeHTpUu(yrupoBaHue,
KyJbTUBUPOBAaHUE KJIETOK. M3yueHue ¢hukcupo8aHHblX Klemok. DIEeKTpOHHas
mukpockonus. Koughoxanvnaa muxpockonus. Bumanvnoe (npudsicusnennoe) uzyyenue
KJIeMOK.

JleMoHcTpanuu

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

Tabmuubr U cxembl: «CBETOBOM MHUKPOCKOI», «IJEKTPOHHBIA MHKPOCKOID»,
«HcTopus pa3BUTHS METOI0B MUKPOCKOITHAW.

O6opyioBaHME:  CBETOBOM  MHMKPOCKOI, MHKpPOIIpEnapaTbl  PAaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.
[IpakTHUyeckas paborta
«3yueHne MeETOJ0B KJIETOYHOM Ouosnoruu (xpomatorpadus, saekTpodopes,
muddepennuansaoe neHTpudyruposanue, [1LIP)».

Tema 4. XuMnuyeckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTAaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMUKPO3JIEMEHTHI. Bona u eé
poib KaKk pacTBOPUTENsS, peareHra, Yy4yacTU€ B CTPYKTYpPUPOBAHUM  KIIETKH,
TeIIoperyjisiuud. MuHepanbHble BEIIEeCTBA KIETKH, MX Ouojoruyeckas posb. Poib
KaTMOHOB U aHUOHOB B KIIETKE.

Oprannueckre  BeNIECTBA  KJIETKU. buonornueckne  mMOJMMEpPBL.  bernkwu.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OenKoBOM MojeKyibl. [lepBuunas
CTpPYKTypa Oefika, MenTUAHas CBsA3b. BTopuuHas, TpeTUUHasl, YeTBEPTUUHAS CTPYKTYPHI.
Henarypanus. CpoiictBa 6enkoB. Knaccudukarus 0enkoB. buonoruueckue ¢GyHKIIUU
oenkoB. Ilpuonul.

Yrnesoapl. MoHOcCaxapuabl, IUCAaXapuIbl, OJUTOCAXAPUIbl M TOJHCAXAPUJIBI.
OOmumii miaH cTpoeHus U (HU3MKO-XMMHUYECKHE CBOMCTBA YTIIEBOJOB. buonornueckue
(GyHKLIHU YTIIEBOOB.

Jlumuael. T'uapodunsHo-TUApOPOOHBIE cBoMcTBAa. Kiaccudukarus TUNHAIOB.
Tpurnunepunbl, hocdoaunubl, BOCKH, CTepoubl. buonornueckue GyHKIUN JTUTIHAIOB.
OOmue cBoiicTBa OMOJIOTMYECKUX MeMOpaH —  TEKydecTb, CIIOCOOHOCTb K
CaMO3aMbIKaHUO, MOJIYIPOHULIAEMOCTb.

Hykneunoseie xkucnorel. JIHK wu PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpr. [Tpunmun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JJHK —



NBOWHAs criupaib. MectoHaxoxaeHue u ouonornueckue ynkuuu JIHK. Buasr PHK.
Oyukuuu PHK B knetke.

Ctpoenue wmoisiekyasl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonornyeckue @ynkiuu AT®. BoccTaHOBIEHHBbIE MEPEHOCUUKH, HX (QYHKIUU
B KJeTke. /pyeue uyknreozuompughocgpamor (HTD). CexBenuporanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHast OuoyiorHs: OMOXMMHUYECKHEe U OMODU3WYECKHE WCCICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOIEKy. Modenuposanue cmpykmypul u
dyukyull o6uomonexynr u ux Komniexcos. Komnvromephwviii ouszaiin u opeanuueckuil
CUHMe3 OUOMOIEKYL U UX HENPUPOOHBIX AHATIO208.

JlemoHcTpanuun

IToptpetsr: JI. [Tonunr, k. YorcoHn, ®@. Kpuk, M. Yunkunc, P. ®pankiun,d.
Conrep, C. IIpy3unep.

Huarpammel: «PacripefieieHue XUMHUYECKUX AJIEMEHTOB B HEKHBOU MPUPOIEH,
«Pacrpenenenne XuMUYECKUX AJIEMEHTOB B KUBOW MTPUPOJIEN.

Tabmuubr u cxemsl: «llepuoguueckas Tabnuia XUMHUYECKHX JIIEMEHTOBY,
«CtpoeHue MoIIeKyJbl BOAbD», «BelectBa B cocTraBe oOpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJEKyNb», «CTpoeHHuE MOJIEKY
yIiIeBo10B», «CTpO€HHE MOJEKYT AUNUI0BY», «HykienHoBble KUCIOTHDY, «CTpoeHue
MoOJieKyJibl ATOy.

OO0opyoBaHKe: XUMUYECKasl TOCYy1a U 000pyA0BaHHE.

JlaGoparopHas pabora «OOHapykeHHEe OEIKOB C TMOMOIIBI0 KaueCTBEHHBIX
peakuiin.

JlaGoparopHas pabora «lccineqoBaHue HYKIECHHOBBIX KHUCIOT, BBIJIEJIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KJIETKH

Tumbl  KJIETOK:  JdyKapuoTHuYeckas W mIpokapuoTudeckas. CTpPYKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CrpoeHue mnpokapuoTHueckol kieTku. KiietouHass cTeHka OakTepuil U apxewu.
OcoOeHHOCTH CTPOEHUSI TeTepoTpOPHON U aBTOTPOGHON MPOKAPUOTUYECKUX KIIETOK.
MecTo U poJib MPOKAPUOT B OMOIIEHO3aX.

CrpoeHue u (QyHKIIMOHUPOBAHUE HDYKapUOTHUECKOM KieTku. Ilmazmaruueckas
MeMOpana (masmaniemma). CTpykTypa Ia3Matudeckoi MemOpaHbl. TpaHCcHopT
BEII[ECTB Uepe3 IUIa3MaTUYECKyl0 MeMmOpaHy: maccuBHbIA (muddysus, obOnerdy€éHHas
muddy3usi), aKkTUBHBIA (MEPBUYHBIA W  BTOPUYHBIM  aKTUBHBIA  TPAHCIIOPT).
[Tonynponuiiaemocts MemOpanbl. PaboTa HaTpuii-kanueBOro Hacoca. OHJIOIMUTO3:
MUHOLUTO3, (aronuTo3. Ok3ouuto3. Kierouynas crenka. CtpykTypa uU (QyHKUIUH
KJIETOYHOW CTEHKH PACTEHUH, TPUOOB.

[uromna3sma. [lurto3zons. Ilutockener. [IBmxeHune uurtomiazMbl. OpraHoubl
kietkn. OpgHoMeMOpaHHBIE OpPraHOWABI KJIETKH: 3Huorutazmatuyeckas ceth (DI1C),
anmapat ['oJabIKu, JTU30COMBI, UX CTpoeHHe U (yHKIUU. B3auMocBs3b



OJHOMEMOpAaHHBIX OPraHou0B KiIeTKUu. CTpoeHue TpaHyISIPHOTO PETUKYIyMa.
Mexanusm wnanpasnenusi 6enkos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. ['nmankuii (arpaHyisipHbIA) HSHAOIIIA3MATHUYECKUN PETUKYIIYyM.
CekperopHast (ynkiusi annapatra [onbxu. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposka benxos ¢ annapame I'onvoxcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyomnu pactutenbHbix KieToK. Knerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUAbI KJIETKU: MUTOXOHAPUU, TUTACTUIIBL. [Ipoucxodcoenue
mumoxonopui u niracmuod. Cumbuoeenes (K.C. Mepeockosckuu, JI. Mapeynuc).
Crpoenue v GyHKIIMU MUTOXOHAPUM U TiacTul. [lepBUuHbIe, BTOPUYHBIE U CIIOKHBIC
miacTuAbl  (POTOCHMHTE3UPYIOMIMX  JYKAPUOT.  XJIOPOIUIACTHI,  XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIUX PACTEHUM.

HememOpanubsie opranouasl kinetku CrpoeHwe W (QYHKIUU HEeMeMOpaHHBIX
OpraHouJIoB KieTku. Pubocomsl. Ilpomescymounvie ghunamenmol. MUKpo(hUIaMEHTHI.
Axmunosvie mukpoguramenmsi. MBIIEUHbIE KIETKU. AKmMuHO8ble KOMNOHEHmbl
Hemblueunbix kiemok. MukporpyOouku. Knerounsiii nentp. CTpoeHHE U JIBHXKEHUE
KIYTUKOB M pecHMuYeK. MukporpyOouku uuroruiazmel. llentpuons. benku,
accoyuupo8anHvle ¢ MUKpoguiamenmamu u Mukpompyooukamu. Momopmvie 6eaxu.

Anpo. O6Gomouka sapa, XpOMAaTHH, KapUOIUIa3Ma, SAPBIIIKH, MX CTPOCHHUE U
bynkuuu. SAnepHslil 0enkoBblid MaTpuKe. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM
B UHTep(ha3HOM siipe. Dyxpomamun u cemepoxpomamun. belkun XxpomMaTuHa — TUCTOHBI.
Junamuxa saoepHoti 060104KU 8 Mumo3e. HAoepublili mparcnopm.

Knerounble BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).
JleMoHcTpanuu
[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryiuc.
Tabnuibl 1 cxembl: «CTpOCHHUE SyKapUOTHUECKOM KIETKN», « CTpoeHHE JKUBOTHON
KIIETKN», «CTpOEHHE pACTUTENBHON KIETKN», « CTpPOCHHE MUTOXOHAPUW», «SAapo»,
«CTpoeHne npoKapuOTHIYECKON KIIETKI.
OOopyoBaHue:  CBETOBOM  MHUKPOCKOI, MHUKpOIpEnaparbl  PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTIpenapaThl 0aKTepUaIbHbIX KJIETOK.
JlabopaTopHas pabora «M3yueHne CTpoeHus KJIETOK Pa3INuYHbIX OPTaHU3MOB).
[IpakTuyeckas pabota «M3ydyeHne CBOMCTB KIIETOYHOW MEMOpaHbD».
JlabopatopHas  pabGora «MccienoBanue —Iiia3mMoiiM3a W JEIUIa3MOJIu3a
B PACTUTEIbHBIX KJIETKAaX).
[IpakTtuueckass pabora «M3yueHue ABMKEHUS LUTOIUIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB U NpeBpallleHNe JHEPIUH B KJIETKe

AccuMWIILIMS U JIUCCUMWIISILIMS — JIBE CTOPOHBI MeTaboiu3ma. Tumbsl oOMeHa
BEIIECTB: AaBTOTPO(PHBIM U TeTepoTpodHBbIH. YuacThe KHCIOpoJda B OOMEHHBIX
npoleccax. JHepreTuyeckoe obecnedeHue kietku: npeppauieHue ATD B oOMeHHbIX
nporieccax. GepMEHTATHUBHBIN XapaKTep PEeakiuid KIETOYHOTO MEeTaboIn3Ma.
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depMeHThl, UX CTPOEHHE, CBOMCTBA M MexaHu3M aeictBua. KopepmeHTsl. OTnnuus
GbepMEHTOB OT HEOPraHMYECKUX KaTaIM3aTOpOB. benku-akTMBaTOphl ©  OCNIKH-
UHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (EPMEHTATHUBHBIX PEAKIUN OT pPa3IUYHbIX
(bakTopoB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KileTKe. DOTOCUHTE3. AHOKCUEHHbILL
U oxcueeHHwll pomocunmes y bakmepuii. Ceemocobuparowjue nuemermsl U NUSMeHmMbl
peaxyuonHoz2o yenmpa. Ponb xioporutactoB B mporecce (otocuHTe3a. CBeToBas u
TeMHoBas ¢aspl. Pomoovixanue, Cs., C4-u CAM-munovt homocunmesa. IIpolyKTUBHOCTb
dorocunTe3a. BrnusHue paznuuHbIXx (PaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHUE
dboTocuHTE3A.

XemocuHTe3. Pa3zHooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPU(PHUITUPYIOIINE
OakTepuu, HKele300aKTepuu, cepoOaKTepuH, BOJOPOJHBIE OakTepuHu. 3HAYEHUE
XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Bunel Opoxenus. IIpogykTel OpokeHHS H  HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHU3MBI ~ KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIU OOJIC3HEH.

AspoOHBIE OpraHu3Mbl. JTallbl JHEPreTudeckoro oomeHa. IloAroToBUTENbHBIM
aTan. [ TmKonmn3 — 6eCKUCIOPOHOE PACHIEIUICHHE TITFOKO3bI.

buonornyeckoe OKUCIEHME, WM KIETOYHOE JbIXaHHE. Poib MHUTOXOHApHIA
B Ipoleccax Ouojornyeckoro okucienusd. llukmudeckue peakuuu. OKUCTUTEIHHOE
dbochopunupoBanue. Ouepeus membpannoz2o cpadueuma npomonos. Cumumez ATD:
paboma npomonnou AT®-cunmasvl. [IpenmyiecTBa a3poOHOT0 MyTH OOMEHA BEIIECTB
nepea aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMoHcTpanuu

IToptpers:  x. Ilpuctnu, K.A. Tumupszes, C. H. BuHorpaackui,
B. A. Durenerapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «POTOCHHTE3», «DHEepreTuueckuit oomMen», «buocunTes
oenkay», «CtpoeHue hepMeHTa», « XEMOCUHTERY.

OOopyoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHHWE [JIsi MPUTOTOBJICHUS
MTOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaGoparopHas pabora «M3yueHHe KaTaaTuTHYECKOWM aKTHBHOCTH (DEPMEHTOB
(Ha MpUMepe aMUITa3bl WK KaTajlas3bl).

JlabGoparopHas paboTta «M3yduenue pepMeHTaTUBHOTO paclIeIICHUs MEPOKCUaIa
BOJIOPOJIa B PACTUTENBHBIX M )KUBOTHBIX KJIETKAX.

JlabopaTopHas pabora «CpaBHEHHUE MPOIIECCOB (POTOCMHTE3A M XEMOCHUHTE3a».

JlabopaTopHas pabora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U ABIXAHUS).

Tema 7. Haciiencreennasi ”vHpopManus u peaju3anus e€é B KJIeTKe

Peakunn wmartpuuHOoro cuHte3a. I[IpyMHIUMIT KOMIUIEMEHTAPHOCTH B PEAKIMUAX
MaTpUYHOTO CHUHTe3a. Peanmsarus HaciencTBeHHOW nuH(popMmaiuu. ['eHeTuuecKuii Ko,
ero cpoiicTea. Tpanckpunuua — maTpuuHblii cuaTe3 PHK. [IpuHImne! tpanckpunumu:
KOMILJIEMEHTAPHOCTb, AHTUIIAPAIIIETBHOCTD, ACUMMETPUYHOCT. Cospesanue
mampuunvix PHK 6 sykapuomuueckoii kniemke. Hexooupyrowue PHK.
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Tpancasimust u e€ stanbl. Yuactue tpancnopTHeix PHK B OumocunTese Oernka.
YcnoBust OnocunTesa 6enka. Kogupopanne aMuHOKHCIIOT. Pois pubocoM B OMocHHTE3E
Oeka.

Cospemennvie npeocmasnenus o cmpoenuu 2enoe. OpraHuzanus TIeHOMa
y TMPOKAPUOT U IYKApHOT. Perymnsiuus akTUBHOCTH TE€HOB y MpokapuoT. ['mmortesa
omepoHa (®. Xakxo6, XK. Mano). Monrexynsapuvlie MmexaHuzmvl 3KCHPeccuu 2eHo8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi cenog. Perymnsiuss 0OMEHHBIX
npolieccoB B kiieTke. KietouHslit romeocras.

Bupycel — HekneTouHbsie (OpPMBI KU3HM W OOJIUTAaTHBIE Tapa3uThl. CTpocHHE
MPOCTBIX M CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHeHnHwili yuxi
JHK-cooepocawux eupycos, PHK-codepaicawux supycos, bakmepuogpacos. Obpammasi
MPAHCKpUnyus, pesepmasa, unmezpasa.

Bupycubie 3a0osieBaHus 4YeloBeKa, >KUBOTHbIX, pactenuit. CIIUJ, COVID-19,
COIMAJIbHBIC U MEAUIIMHCKUE MTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz Oonvuux maccusos («bigdatay)
CMPYKMYPHBIX Ouo02udeckux oauHvlx. Hanomexuonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemoie pynxyuu 6enxos. Cnocobwvl 00CmasKu 1eKapcme.

JleMoHCTpanuu

IToptpetsl: H.K. Konbios, /{.1. UBaHOBCKUA.

Tabmuiel 1 cxembl: «buocuHTe3 Oenka», «l'eHeTnueckuid Kom», «BupychD»,
«bakrepuodarm.

[Ipaktuueckas padora «Co3iaHue MOJIEITU BUPYCay.

Tema 8. 7Ku3zHeHHBI UK KJIETKH

Knerounsrit nukin, ero nepuoasl u peryisnus. Muatepdaza u muto3. OcobeHHOCTH
mpoieccoB, Tmporekaronmx B uHTepdaze. IloaroroBka KIETKH K  JCJICHHIO.
[IpecunTeTnueckuii  (MOCTMUTOTUYECKHUI), CHHTETHUYECKHMM M MOCTCUHTETHYECKUI
(MpeMUTOTUYECKUI) TIEPUOIBI UHTEP(DA3BI.

Marpuunbii  cunte3 JHK — permmukanuda. I[lpunnuner permmukanum  JIHK:
KOMIUJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CUHTE3, aHTUINAPAJUIEIBHOCTh. MexXaHu3m
pemmkanun  JIHK. Xpomocomsl. Crpoenne xpomocom. Temomepel M Tenomepasa.
XPpOMOCOMHBII Ha0Op KJIETKM — KapHOTHUIl. JIMNJIOMIHBIA W TramjouaHbIA HaOOpPbI
xpoMocoM. ['oMoJioruaHbIe XpOMOCOMBI. [10JIOBBIE XPOMOCOMBI.

Jenenne kneTku — Muto3. CTalui MUTO3a U MPOUCXOIAIINE B HUX TPOLECCHI. TUIIBI
muTo3a. Kapnokunes u unutoknues. buonornueckoe 3HaueHUE MUTO3A.

Perynsiiust MutoTHYeCKOTO 1UKIA KiIeTku. [Iporpammupyemas kieTouHasi ru0ennb —
arorTo3.

Knerounoe smpo, XpoMocombl, (yHKIIMOHAIbHA TE€HOMUKA. Mexanusmol
npoaugepayuu, oughgepernyuposxu, cmapenus u eudenu kiemox. «L{ugpposas kiemrka» —
ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCcTpanuu

Tabmuiet u  cxembl: <«OKW3HEHHBIM LMK KIETKW», «Murtos», «CtpoeHue
xpoMmocom», «Permmukamusa JTHK.
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O6opynoBaHMe: CBETOBOM MHUKPOCKOI, MUKpompenapaTsl: « MUTO3 B KIeTKax
KOpeELIKa JIyKay.
JlaGopartopHas paboTa «l3ydyeHue XpoMOCOM Ha TOTOBBIX MUKpPOTIpENapaTax.
JlabopaTtopHas pabora «HaOnroneHue MuTo3a B KIETKaX KOHYMKA KOpEHIKa JyKa
(Ha TOTOBBIX MHUKpOIIpEnapaTax)y.

Tema 9. CTpoenne n pyHKIMH OPraHU3MOB

buonornyueckoe pasHooOpasue opraHu3mMoB. OHOKIETOYHBIE, KOJOHUAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCOOEHHOCTH CTPOEHUSI MU SKU3HEJEATEIBHOCTH OJIHOKJIETOUHBIX OpPraHU3MOB.
bakrepun, apxeu, ONHOKIETOYHBIE TPHUOBI, OTHOKJIETOYHBIC BOJOPOCIH, APYTHE
poTUCThl. KONOHMaNbHBIE OPraHU3MBL.

B3auMocBs3p yacTeii MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMBI
opranoB. Opranu3Mm Kak einHoe 1enoe. ['omeocras.

Tkanu pactenuit. Tumbl pacTUTENBbHBIX TKaHEW: 0Opa3oBaTelibHAs, MOKPOBHAs,
NpOBOJAIIAS, OCHOBHAasA, MexaHudeckas. OCOOEHHOCTH CTpoeHus, QYHKIHA U
pAaCHOJIOKEHUS TKAHEN B OpraHax pacTCHUM.

TkaHW JKUBOTHBIX M YEJOBEKA. THIBI KUBOTHBIX TKAHEH: SIHUTEIUATIbHAS,
COCIMHUTENbHASA, MbllIeYHas, HepBHass. (OcCOOEHHOCTH CTpoeHus, QYHKIUA U
pacnoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BerertatuBHble M TeHEpPaTUBHBIE OpraHbl pacTeHUU. OpraHel U CHCTEMBI
OPTaHOB XKMBOTHBIX U 4elioBeKa. DYyHKIIMA OPTraHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranusMoB. Kapkac pactenui. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyKHbIi W BHYTpeHHHU ckeneT. CTpOCHHE W THIIbI
COE€IMHEHUS KOCTEM.

JIBi>keHre OpraHu3MoB. [[BH)KEHHE OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOHUIHOE,
KT'YTUKOBOE, PECHUYHOE. J[BM)KEHME MHOTOKJIETOUHBIX PACTEHUW: TPOIM3MbI U HACTHUM.
JIBr>KeHne MHOTOKJIETOYHBIX JKMBOTHBIX W UEJIOBEKA: MbIlIeuHas cucrtema. Pediekc.
CkeseTHbIE MBIIIIIBI U UX padoTa.

[Iutanue opranu3moB. llornomeHne BOABI, YIVIEKMCIOTO Ta3a U MHUHEPAIbHBIX
BEIIECTB pacTeHusMU. [IluTaHue >KUBOTHBIX. BHYTPHUIOJIOCTHOE W BHYTPUKIETOYHOE
nuieBapenue. [lurtanue mo3BOHOYHBIX KUBOTHBIX. OTAENBI MUIIEBAPUTEILHOTIO TPAKTA.
[InmeBapurenpHbie Kenesbl. [lnmeBapurenbHas cucreMa 4enoBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. [[pixanue xuBoTHBIX. Juddy3us razon
yepes MOBEpXHOCTh kieTku. KoxkHoe npixaHue. [[prxatenbHasi moBepxHOCTh. JKadepHoe
U JEroyHoe AbIXaHue. /[pIxaHue mo3BOHOUYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIIOIMOHHOE
YCIOKHEHUE CTPOCHUS JIETKUX [O3BOHOYHBIX >KMBOTHBIX. JlpIXarenbHas cucrema
yenoBeKka. MexaHW3M BEHTWIINMU JIETKUX y NTULl U MJIEKONUTAruUX. Perymsmus
nObIxaHus. JIpIxaTenbHble 00hEMEL.

TpaHcropT BEWECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI PaCTeHHUM. TpaHcnopT
BEIIECTB y XUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHasi cucrema
MMO3BOHOYHBIX )KMBOTHBIX U 4yenoBeka. Cepaue, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
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KpOBOOOpAIICHHS. DBOJIOIHOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsanus.

Brinenenne y opramu3moB. Beiaenenue y pacteHuid. BuineneHne y KUBOTHBIX.
CokpatutenbHbie Bakyosnu. Opranbl BbiaeneHus. dunbrpanusi, cekpeuust U o0paTtHoe
BCACHIBAaHHE KaK MeEXaHW3MbI PaOOThI OpraHoB BhbiAcieHHsS. CBS3h TMOJOCTH TeJac
KPOBEHOCHOW W BBIJICIUTEIIBHON CHUCTEMaMU. BbleeHre y MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. CtpoeHue u QyHkimoHupoBanue Hedpona. OOpazoBaHUE MOYHU Y
YeJI0BeKa.

3amura y opraHu3MoB. 3alluTa y OJHOKJIETOUYHbIX opranu3MoB. Criopsl OakTepuii
U IUCTHl MPOCTEHIMX. 3anuTa y MHOTOKIETOYHbIX pactenuil. Kyrtukyna. Cpencrsa
MaCCUBHOMN U XUMHUYECKOH 3aIlUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX NPOWU3BOAHBIE. 3allUTa
opranuszma oT Oone3Heil. UMmyHHas cuctema udenoBeka. KiieTouHbli U TyMOpaIbHBIM
UMMYHUTET. BpoxAEHHBIA U NPUOOPETEHHBIN crnelupuIecKuid UMMYHUTET. Teopus
KJIOHaJIbHO-celekTuBHOrO umMMyHuTeta (II. DOpnux, ®.M. bepuer, C. Tonerana).
BocnanurenbHpie OTBETHI OpraHu3MOB. Poiib BpOXKAEHHOIO MMMYHHUTETA B PAa3BUTHUH
CHUCTEMHBIX 3a00JIeBaHUM.

PaznipaxxumMoCTh U peryJisius y OpraHu3MoB. Pa3apaxumMocTh y OJHOKJIETOYHBIX
Opranu3MoB. Takcucel. Pa3apaxuMocTs U peryiisanus y pacteHui. PocToBele BemecTsa u
VX 3HAUYECHUE.

Hepshas cucrema u pednexkropHas perynsius y >kuBoTHbIX. HepBHas cuctema u eé
OTHENbl. DBOJIIOLMOHHOE YCIIOXKHEHUE CTPOCHHUSI HEPBHOW CHUCTEMBI Y JKUBOTHBIX.
OTaenbl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiextopHas mayra.
be3ycrioBHbIE U YCITOBHBIE PEQIICKCHI.

['ymopanbHas perynsuus v HAOKPHUHHASI CUCTEMA KUBOTHBIX U yelioBeka. JKene3bl
DHJIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlecTBUE TOPMOHOB. B3anMOCBS3b HEPBHOU U
SHJIOKPUHHOU cucTeM. [ unotaamo-runodusapHas cuctema.

JleMoHcTpanuu

[Toptper: U.I1. I1aBnoB.

Tabmuiet u cxembl:  «OJIHOKIETOYHBIE  BOAOpPOCHN», «MHOTOKIETOYHBIC
Bofopociny, «bakrepun», «IIpocreitmme», «Opranbl HIBETKOBBIX pacTeHU», « CUCTEMBI
OpPraHOB TMO3BOHOYHBIX JKHUBOTHBIX», «BHYTpeHHEe CTpOE€HHE HaCEeKOMBbIX», «TkaHu
pactenuit», «KopHeBbie cuctembl», «Ctpoenue credns», «CTpoeHue JHUCTOBON
MJIACTUHKWY, « TKaHU )KUBOTHBIX», « CKEJET uenoBekay, «lIuieBapurenbHas cuctemay,
«KpoBeHocHas cucrema», «/lpixarenpHas cuctemay», «HepBHas cucreman, «Koxay,
«Mpblireunass cucreMa», «BblmenurenbHas cucTeMa», «OHIOKPHHHAs CHCTEMa,
«Ctpoenne Mbib», «MUmMmyHuter», «KumednonosoctHsie», «Cxema NUTaHUS
pactennit», « KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THAPHIY,
«CtpoeHue mianapun», « BHyTpeHHee CTpOeHHE J0KI€BOT0 uepBs», «HepBHas cucrema
peid», «HepBHas cucrema narymku», «HepBHas cucremMa NPECMBIKAIOIIUXCS,
«Hepsnas cucrema ntuny, «HepBHag cuctema miekonuTaroumx», «HepBHas cucrtema
yesoBekay, «Peduexcy.
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OO0opy/oBaHKe: CBETOBOM  MMKPOCKOI, MHUKpPOIMpenaparbl  OJIHOKJIETOYHBIX
OpPraHu3MOB, MUKPOIIPENAPAThl TKAHEHW, PAKOBUHBI MOJIIFOCKOB, KOJUIEKIIMA HACEKOMBIX,
UTJIOKOXKUX, >KUBBIE AK3EMIUISPbl KOMHATHBIX pAaCTEHUM, repObapuu pacTeHHil pa3HbIX
OTZIEJIOB, BJIQXKHBIE Npenaparbl JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUIEKIHU
O€CIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJOBEKa, OO0OpyAOBaHHE JUIsl JEMOHCTpALUU
MOYBEHHOT'O W BO3AYLIHOTO MUTAHUSI PAaCTEHU, pacUICIUICHHUs] KpaxMalia U OEJIKOB MO
neiicteueM (epMeHTOB, 00OpyHOBaHUE ISl JEMOHCTpAIMH OMBITOB IO HM3MEPEHHUIO
KU3HEHHON EMKOCTH JIETKUX, MEXAHU3Ma JIbIXaTEIbHbBIX JIBUKEHUN, MOJEIH TOJIOBHOTO
MO3ra pa3InYHbIX KUBOTHBIX.

JlaGoparopHas padota «/3yueHre TkaHel pacTEHUI.
JlabopaTtopHas paborta «M3yyeHue TkaHel KUBOTHBIX).
JlabopaTopHas pabora «/3ydeHne opraHoB IIBETKOBOTO PACTEHUSD.

Tema 10. PasMHoKeHUe U pa3BUTHE OPTAHU3MOB

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrofioe (BKJII0Yas BET€TaTUBHOE) U MOJIOBOE.
Buapl  Oecrmonoro  pa3MHOMKEHHSA: TOYKOBaHWE, CHOpYJAlMs, (QparmeHTanus,
KJIOHUPOBAHHUE.

[TonoBoe pasmuoxxeHue. IlosoBbie KIeTKH, Win rametsl. Meio3. Ctaguu menosa.
[loBenenne xpomocoM B menose. KpoccuHrosep. buonormueckuil cMmbICil MeEH03a U
II0JIOBOTO IIporiecca. Meno3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pa3Buthe. l'ameToreHe3 y >KMBOTHBIX. lloyoBbIE >Kene3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KieTokK. CrepmatoreHe3 W ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHe W AMOpPHUOHAIBHOE  Pa3BUTHE  JKUBOTHBIX.  CrnocoObl
OIUIOAOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHOJIOTHS — HayKa
O pPa3BUTHH OPraHu3MoB. Mopgocenes — oona u3 21asHuIX NPoodiIem 3MOPUONO2UML.
Konyenyus mopgocenos u mooenu mopgoceneza. Ctaguum 3mMOpHOreHe3a KUBOTHBIX
(Ha npumepe unArymku). JpoOnenue. Tumbl apoGnenus. /Jemepmunuposanumoe u
HedepmunuposarnHoe opooaenue. bracmyna, munol 61acmyn. OCOOEHHOCTH IPOOJICHUS
MJIEKOMUTAIOIINX. 3apO/IbIIIEBbIE IMCTKU (TacTpyJIALus ). 3aKiIaika OpraHoB M TKaHeH 13
3apOJBIIIEBBIX JINCTKOB. B3anMMHOE BIMSHUE 4YacTed pa3BUBAIOIIETOCS 3apojbliia
(aMOpuoHalibHAasE MHAYKIMS). 3aKiajika TUIaHa CTPOEHUS KUBOTHOTO KaK pPe3yJbTar
UEPapXUYECKUX B3aUMOJICHCTBUI TeHOB. BriusHue Ha 5>MOpHOHANBHOE pa3BUTHE
pa3InyHBIX (PAaKTOPOB OKPYKAIOLIEH CPEbl.

Poct u pa3zButne xuBOTHBIX. [TocTomMOpuoHanbublil iepuoa. Ilpsamoe u HenpsiMoe
pasButHe. Pazsutie ¢ MeraMopdo30M y OECIIO3BOHOYHBIX W MO3BOHOYHBIX JKUBOTHBIX.
buonornyeckoe 3HayeHUE TPSIMOTO M HEMPSIMOTO Pa3BUTHUSA, HX PACHPOCTPAHEHHEB
npupojie. Tunsl pocta )KUBOTHBIX. DaKTOPBI PETYISIUNA POCTA )KUBOTHBIX U YEJIOBEKA.
Cragun nocTaMOPHOHATILHOTO Pa3BUTHUS Y )KUBOTHBIX U yenoBeka. [lepuoabl oHTOreHe3a
yenoBeka. CTapeHHne U CMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

Pasmuosxenue u pazsutue pactenuil. ['amerodur u cnopodut. Meiio3 B )KU3HEHHOM
nukie pacrenuii. Obpa3zoBaHue crop B mpoiiecce meiosa. ['lameroreHes y pacTeHU.
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Onoa0TBOpEHNE W Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIJIOIOTBOPEHUE
y IBETKOBBIX pacTeHuil. OOpa3zoBaHUE U pa3BUTUE CEMEHH.
MexaHu3MBbl peryJIsIliMi OHTOT€HE3a Y PAaCTCHUM U )KUBOTHBIX.
JleMoHcTpanuu
[Toptpetsi: C.I'. HaBamun, X. [lInemas.
Tabmuiet U cxeMbl: «BereratuBHOoe pa3sMHOXkeHUE», «Tumbl Oecrnonoro
pa3MHOXKEeHUsD», «Pa3MHOXKEHHEe XJIaMUIOMOHanbD», «Pa3MHOXEHME IBIVIEHBDY,
«PazMHOXeHue THApPEDY, «Meios3», «Xpomocomel»y, «l'amerorenes», «CrtpoeHue
SAWLIEKJIETKU U CIIepMaTo3011a», « OCHOBHBIE CTalMA OHTOTeHe3ay, «lIpsamoe u Henpsmoe
pa3Butue», «Pa3Burne Manckoro xyka», «Passurue capanum», «Pa3zButue nsarymkmn,
«/IBOITHOE OMJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHU», « CTpOeHUE CEMSIH OJHOA0IbHBIX
Y IBYJOJIBHBIX PACTEHUIN», «KU3HEHHBIN [IUKII MOPCKOM KamyCThbDy, «OKM3HEHHBIN UK
Mxa», «KU3HEHHBIN HUKII TAaIOPOTHUKA», « ’KU3HEHHBIN IIUKII COCHBD).
OO6opyoBaHME: CBETOBOM  MHKPOCKOIN, MHUKpOIpenaparbl AWIEKIETOK U
CIIEpPMATO30HUI0B, MOJENb «L{UKI pa3sBUTHS JISATYILIKW.
JlabopaTopHas pabora «M3yueHue CTpPOEHHsI MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.
[IpakTnueckass  paGota  «BblfBIeHHME  NPU3HAKOB  CXOJCTBAa  3apOibILICH
II03BOHOYHBIX JKUBOTHBIX).
JlaGoparopHas pabota «CTpoeHHe OpraHOB Pa3MHOKEHUS BBICIIMX PACTECHUID.

Tema 11. 'eHeTnKa — HAyKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Wcropust craHoBieHUs W pa3BUTHS TEHETUKH Kak Hayku. Pabotrel I'. Mennens, I'.
ne ®puza, T. Moprana. Ponb 0Te€4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETHKU. PabOTHI
H.K. Konsnoa, H.M. Basumoa, A.H. benosepckoro, I.JI. Kapnedenko,
1O.A. ®unumuenko, H.B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKHE TOHSTUS M CHUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJIeNIbHbIC T€HbI, AIbTEPHATUBHBIC TPU3HAKUA, TOMUHAHTHBIA U PEUECCUBHBIN MPU3HAK,
rOMO3Ur0Ta, T€TEPO3UT0Ta, YUCTasl JIMHUS, TUOPHUABI, FeHOTUr, (GeHoTurn. OCHOBHBIC
METOJbl  TEHETUKU: TUOPUIOJIOTUUECKUNA,  IUTOJOTUYECKUH,  MOJICKYJSIPHO-
T€HETUYECKU .

JeMoHCTpanuu

[Toptpetsr: I'. Menaens, I'. ne ®pusz, T. Mopran, H.K. Konsios, H.1. BaBunos,

A.H. benozepckuii, I'.JI. Kapneuenko, }0.A. ®mmmnuenko, H.B. Tumodeen-Pecopckuii.
Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUSD.
JlabGoparopHas paboTta «J[po3oduia Kkak 00BEKT FreHeTUUECKUX UCCIICIOBAHUIN).

Tema 12. 3akoHOMepHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. [lepBoiii 3akoH MeHzenss — 3aKOH euHO00pa3us
ruopu0B mepBoro mokojeHus. [IpaBuno gqomuHupoBanus. Bropoit 3akon Menaens —
3aKOH  paculeIuieHHs] Mpu3HakoB. lluTomornyeckre OCHOBBI ~ MOHOTHOPHAHOIO
CKpellMBaHuA. [ Mrores3a 4ucTOTHl raMer.
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AHanu3upymolee CKpelmuBaHue. [IpoMeXyTOUHBI XapakTep HacleI0BaHuUs.
Pacuierienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenuBanue. TpeTud 3akoH MeHAens — 3aKOH HE3aBUCHUMOTO
HaclieJJoBaHUs pu3HakoB. [{uTomoruuyeckre OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUS.

CuerieHHoe HacieaoBaHue Tmpu3HakoB. Pa6otrel T. Moprana. CremnieHHoe
HACJICIOBAHUE T'€HOB, HAPYUICHHE CUCIUICHUS MEXAY FeHaMHh. XPOMOCOMHAas TEOpPHs
HaCJICJICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHM3M ONpPEACICHUs] Toja. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii W TreTeporameTHbld 1od. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaclienoBanue nNpu3HaKOB, CLICIUICHHBIX C MOJIOM.

I'enotun kak menocTHas cucrema. [lnefioTponus — MHOKECTBEHHOE JICCTBUE T'€HA.
MHO0>KEeCTBEHHBIM aJJICIIN3M. BzaumopelicTBue HEAJICIbHBIX T'€HOB.
KommnnementapHocts. Onuctas. [Toamumepusi.

['eHeTHUECKUMIT KOHTPOJIb PA3BUTHS PACTEHHM, KMBOTHBIX M YEJIOBEKAa, a TAKKE
(U3MOIOTHYECKUX TIPOIIECCOB, TMOBEICHUS W KOTHUTUBHBIX (PyHKUMHA. ['eHeTHueckue
MEXaHHU3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH — TMapa3uT» U

«XO35IMH — MHKpPOOMOM». ['€HeTHMYeCKHE acCMeKThl KOHTPOJS W HW3MEHEHUS
HaCJIeJICTBEHHON MH(GOPMAIIUK B TIOKOJICHUSAX KJIETOK M OPTraHU3MOB.
JleMoHCTpaIUn

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

Tabmuubr u cxemsbl: «llepBblii U BTOpoM 3akoHbl Menaens», «Tperuil 3akoH
Menpaens», «AHaIM3UpyONIEe CKpelnBaHue», «HernomHoe ToMUHUPOBAHUEY,
«CrersieHHOE Hacle0BaHNe MPU3HAKOB y 1po30duibl», «['eHeTnka momay, «Kapuorun
yenoBekay, «Kapuotun npozoduiiby, «Kapuotun nTuib», «MHOXKECTBEHHBIN
amenu3m», « B3auMo1ecTBUE TEHOBY.

OOGopynoBanue: MOACHb Jig JIEMOHCTPAIIMM 3aKOHOB €IWHO00pa3us TUOPUIOB
MEPBOr0 MOKOJIEHUS W PACIICIUICHHUS MPU3HAKOB, MOJEIb I AEMOHCTpalUy 3aKOHa
HE3aBUCHUMOTO HACJICAOBAaHMS MPU3HAKOB, MOJECIb JJISI JAEMOHCTPAIMU CIEIIICHHOTO
HACJIEI0BaHUSI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapar: «Jpo3zoduiay.

[Ipaktuueckas pabota «V3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUSY
JPO30(HITBI.

[Ipaktuueckas pabora «M3ydeHue pe3ynabTaToOB IUTHOPUIHOTO CKPEIIMBAHUSY
Jp030(UITBI.

Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHotuna W cpeasl  npu  (GopmupoBaHuH  (HEHOTHTIA.
N3mMeHunBOCTh Tmpu3HAKOB. KadecTBeHHBIE W KOJWMYECTBEHHBIC TMPU3HAKU. Bumapl
M3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACIICJICTBCHHASI.

MoaudukanmonHas  U3MEHUYMBOCTh.  Ponb  cpempl B (popMupoBaHUM
MOAU(PUKAIMOHHON M3MeHYNBOCTH. HopMa peakruu mpusHaka. BapuanuoHHBIN psiau
BapuaimoHHas kpunas (B. Moranucen). CBolictBa MOAMGUKAITMOHHOWU3MEHYMBOCTH.
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I'eHoTHnMUecKas M3MEHYMBOCTh. CBOKMCTBA T€HOTUITMYECKONW M3MEHYMBOCTU. Buabl
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTal[AOHHASI.

KomOuHatuBHass u3MeHYMBOCTh. Meio3 MW TMOJOBOM mporecc — OCHOBa
KOMOMHATUBHOW HM3MEHYUBOCTU. POiab KOMOMHATHBHOM HW3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOr0 pa3HOOOpa3us B Ipeesiax OJHOro BUAA.

MyTanunoHHass U3MEHYMBOCTh. BUABI MyTaluii: TEHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHbIC U UHIYIIUPOBAHHBIE MyTallUU. SIAepHBIEC U ITUTOIUIA3MATUYECKUE My TalUU.
ComMarnueckue U mosioBble MyTanuu. [I[puurHbl BOSHUKHOBEHUSI MyTaluid. MyTareHsl u
UX BJIHUSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOIO Mpouecca. 3aKOH
TOMOJIOTHUECKUX PAJOB B HaciencTBeHHOW nu3menunBocty (H.. BaBunos). Buesnepnas
U3MEHYMBOCTh U HACJIEJACTBEHHOCTb.

Onucenemura u dINUSEHOMUKA, POTb INUSEHEMUYECKUX PAKmMOopos 8 HACIe008aAHUU
U UBMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOB V OP2AHUZMOB.

JleMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.M. BaBumos.

Tabmuibl v cxembl: «Buibl ”BMEHUUBOCTHY, «MoaudpuKanmoHHass U3MEHYMBOCTD,
«KoMOuHaThBHAs W3MEHYMBOCTHY», «Meho3», «OmnomoTrBopeHue», «l'eHernyeckue
3a00s1eBaHUs YellOBeKay, « BUabl MyTauuiiy.

OO6opyi0BaHKE: KUBBIE U TepOapHBIE IK3EMILISIPbl KOMHATHBIX PACTEHUM, PUCYHKU
(potorpadun) )KUBOTHBIX C PA3TUUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTtopHas pabora «MccnegoBaHue 3aKOHOMEPHOCTEM MOIU(PUKALMOHHOM
n3MeHYuBOCTU. [TocTpoeHne BapUallMOHHOTO psiia U BApUAIMOHHON KPUBOID.

[IpakTruyeckas padora «MyTtauuu y 1po30(]puiibl (Ha TOTOBBIX MUKPOIMPENapaTax ).

Tema 14. I'eHeTHKA YeT0BEeKa

Kapuotun denoBeka. MexayHapoaHas mporpaMMa HCCIEIOBaHUS TE€HOMa
yejgoBeka. MeToabpl M3ydeHUs] TeHETHKHU YEJIOBEKA: TeHEATIOTMYECKHM, OJIM3HEIOBbINT,
LUTOTCHETUYECKUN,  MOIMYJSALUOHHO-CTATUCTUYECKUM, MOJIEKYJSIPHO-T€HETUYECKUN.
CoBpeMeHHOE OTpEACICHNE TE€HOTHUIA! MTOJTHOT€HOMHOE CEKBECHUPOBAHMUE,
F€HOTUIIUPOBAaHWE, B TOM 4ucie ¢ nomompro [II[P-ananuza. HacneacrtBenusie
3a00seBaHusl 4eloBeKa. ['€HHbIE W XPOMOCOMHBIE O0OJie3HM uYenoBeKa. bone3Hu ¢
HACJICICTBEHHON  MPEAPACHONIOKEHHOCThIO. 3HAYEHHE MEAUIMHCKOW TEHETHKHU B
NPENOTBpAIICHU U JICUCHUMM TEHETUYECKHX 3a0oJeBaHuMi 4YenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTHpOBaHUE. CTBOJIOBbIE KJIETKU. l[loOHATHE «TEHETHYECKOTO
rpy3a». ODTHYECKHE AaCTEKThl MCCIEJOBAaHUN B O0OJACTH PENAKTUPOBAHHS TEHOMA U
CTBOJIOBBIX KJIETOK.

'enetnueckue  (GakTOPHI MOBBIILIEHHON YyBCTBUTEIBHOCTH YEJIOBEKAK
bu3nYecKoMy M XHUMHUYECKOMY 3arps3HEHHUIO OKpYykaromied cpenbl. ['eHernueckas
MPEIPACTIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JleMoHCTpanuu

Tabmumet u cxembl: «Kapuotumn uenoBeka», «MeETOIbl H3YyUYEHHS TE€HETUKHU
yenoBekay, «[ eHeTrnueckue 3a00IeBaHMS Y€ITOBEKAY.

[Ipaktuueckas padora «CocTaBiaeHUE U aHATN3 POIOCIOBHOM.
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Tema 15. Cesiekuusi OpraHusmMoB

JlomecTHKanus U celeKUuus. 3apoKICHUE CEEKIMU U JoMecTuKauuu. YuenneH. M.
BasumiioBa o LleHTpax MpoMCXOXAEHUS U MHOr000pasus KyJbTYpHBIX pacTeHui. Poib
CEJIEKUMH B CO3JaHUU COPTOB PACTEHHH M MOPOJ KUBOTHBIX. COpT, mopoja, ITamM.
3aKOH TOMOJIOTHYECKHMX  PsIOB B HacjueAcTBeHHOW  m3MeHuuBoctH H.M.
BaBuiioBa, ero 3HaueHHUe JJIsl CENIEKLIMOHHON PadOTBHI.

MeToapl  ceneKIMOHHOM  paboTbl. MCKycCTBEHHBIM  OTOOp: MAacCoOBbI U
WHIUBUyJIbHBINA. DTanmbl KOMOWHAITMOHHOW CeNeKIuu. VcmpiTaHne Tpou3BOIUTEIICH
1o oToMCTBY. OTOOp MO TEHOTHITY C TTOMOIIBIO OIIEHKH (DEHOTHIIA TOTOMCTBA U OTOOP
10 TEHOTHITY ¢ ToMoIIbio aHam3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKITMOHHOW paboThl. PammanuoHHbIN 1
XUMUYECKU MyTareHe3 Kak HCTOYHUK MYTallMil y KyJbTYPHBIX (OpPM OPraHU3MOB.
Hcnonp30BaHue TE€HOMHOIO pPENAaKTHUPOBaHMS MU MeETOJO0B pekoMOMHaHTHhIX JIHK
JUIS TIOJTYYEHHsI UICXOJHOI'O MaTepuaiia Uil CeJICKIUU.

[Tosnydyenue mnonumionaoB. BHyTpuBumoBas rubpuauzanus. Bian3kopoicTBEHHOE
CKpeIllMBaHMWEe, WM UHOpuAMHr. HepoicTBeHHOe CcKpeuBaHUe, WM ayTOpPUAMHT.
I'erepo3uc m ero npuumHbl. Mcnonb3oBaHue rerepos3nca B cenekuuu. OtnanéHHas
rubpuauzanus. IIpeomonenue Oecrionust MEXBUIOBBIX TUOPUIOB. JlOCTHKEHUS
CEJIEKIIMU PACTEHUN U JKUBOTHBIX. «3€1€HAS PEGONIOYUSA).

CoxpaHeHHE M HM3yYEHHE T€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHM M HX
JUKUAX pOAMYEH AJi1 CO3JaHUsl HOBBIX COPTOB U THOPHUAOB CEIbCKOXO3IMCTBEHHBIX
KyJbTYp. M3yuenue, coxpamnenue u YNpAGIEHUE 2eHEMUYECKUMU  pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX — JCUBOMHLIX 6  YeNAX  YAYHuleHus
CYWecmsyrowux U CO30aHUs HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM Hucie
C NpUMEHEeHUEeM COBPEMEHHLIX MeMmO008 HAYYHBIX UCCIE008AHUL, Nepeoosblx Uoel U
NepCneKmueHbIX MexHoa02UU.

JleMoHcTpanuu

[Toprpets: H.W. BaBunos, N.B. Muuypumn, I'./l. Kapneuenxo, I1.I1. JIykpsHEHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuupl U cxembl: «LIeHTpbI MPOUCXOXKACHUS U MHOTOOOpa3usi KyJabTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSAAOB B HACIEACTBEHHOM W3MEHUYHUBOCTH,

«Mertoppl cenekuumy», «OTaanéHnas ruopuausanusy, «MyrareHes».

JlaGoparopHas pabora «l3ydeHue cOpTOB KyJbTYPHBIX PAacCTEHUH U TMOPOJ]
JOMAIIHUX )KUBOTHBIX).

JlabopaTopHas pabora «M3yueHrne MeToI0B CEJICKITUN PACTCHUI.

[TpakTuyeckas pabora «IIpuBuBKa pacTeHuUR».

Okckypcus «OCHOBHBIE METOIbl W JIOCTHKEHUS CEJICKIIMM PACTEHUM U
KUBOTHBIX (HA CEJICKIMOHHYIO CTAHIMIO, IJIEMEHHYI0 (PepMy, COPTOMCHBITATEIbHBIN
y4acTOK, B TEIJIMYHOE XO3AKUCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WU HAYYHOTO

LEHTPA)».
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Tema 16. BnoTexHoJI0THsl M CHHTETHYECKAS OMOJIOTHA

OOBEKTHI, HUCTIONb3yEeMbIE B OMOTEXHOJIOTUH, — KJIIETOUYHbIE U TKAHEBBIE KYJbTYPHI,
MHUKpPOOPIaHU3MBbI, UX XapaKTepUCTUKa. TpaauunoHHas OMOTEXHOJOTUs: XJIeO0neYeHue,
NOJIyYEHHE KHUCIOMOJIOYHBIX NPOAYKTOB, BHHOAEIHWE. MHUKPOOUOIOTHYECKHI CUHTES.
OOBEKThl MHKPOOMOJIOTMYECKHX TeXHOJIOTUH. [Ipom3BoacTBO Oenika, aMUHOKHUCIOT U
BUTaMHHOB.

Co3aHue TEXHOJOTMA W HMHCTPYMEHTOB LIEJICHANIPABICHHOTO W3MEHEHUs |
KOHCTPYHPOBAHUSI T€HOMOB C LEIbI0 IOJYYEHUS OPraHu3MOB U HUX KOMIIOHEHTOB,
COJIEpIKalINX HE BCTPEYAIOIINECS B IPUPOJI€ OMOCUHTETUUECKUE ITYTH.

Kierounas wuHxkeHepus. MeTonpl KyJbTypbl KIETOK M TKAaHEW pacCTEHHU H
KUBOTHbIX. Kprobanku. Comarnyeckas ruOpuau3anus 1 COMaTUUECKU IMOPUOTEHE3.
Hcnonp30BaHne TramjiOMIOB B CEIEKUWH pacTeHuil. [lonyuenue MOHOKIOHATbHBIX
anmumern. Mcnonvzoeanue MOHOKIOHATbHBIX U NOJUKIOHATLHLIX AHMUMEN 8 MeOUuyuHe.
M cKycCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpYKIMS SHUEKIETOK W KIOHUPOBAHHE
KUBOTHBIX. MeTOA TpaHCIUIAHTAUUU SAEp KIETOK. [exHonocuu 0300pO6eHus,
KYIbMUBUPOBAHUA U MUKDOKIOHANILHO20 — PASMHONCEHUA  CEeNlbCKOXO3AUCHEEHHBIX
KYbmyp.

XpoMOCOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
KoHCTpyupoBanue pexkomMOuHanTHeIX JIHK. Co3zoanue mpanceennvix opeanuzmos.
JIOCTHKEHHSI U NEPCIEKTUBBI XPOMOCOMHON M IN€HHOW MHXEHEPUHU. DKOJIOTHYECKUE U
TUYECKUE MPOOIEeMbl TEHHOW UHKEHEPUHU.

Memuuunckue OuotexHonoruu. lIloctrenomuas uuppoBas MenuuuHa. [ILP-
JIUarHocThkKa. MeTaboJOMHBIN aHaINU3, T€HOLIEHTPUUECKUN aHajIu3 MPOTEeoMa YeoBeKa
JUISL OLEHKH COCTOSIHMSI €r0 370pOBbs. VCIONBb30BaHME CTBOJIOBBIX KIJIETOK. TaprerHas
Tepanus paka. 3D-OuommkeHepus Juisi pa3pabOTKu  (yHAAMEHTAIBHBIX  OCHOB
MEIUIMHCKUX TEXHOJIOTHM, CO3AaHUsl KOMIUIEKCHBIX TKaHEH COYe€TaHWEeM TEXHOJIOTUH
TpEXMEPHOTO  OMONpPUHTUHTAa W ckapdosguHra  Juisi  pemieHus  3aaad
NEPCOHAM3UPOBAHHON MEAUIUHBI.

CoznaHne BEKTOPHBIX BaKLMH C II€JIbI0 00ecrieueHnss KOMOMHUPOBAHHOM 3allUThI
OT BO30yauTENEH OPBH, YCTaHOBJICHHE MOJEKYISPHBIX MEXaHU3MOB
¢bynkunonupoanuss PHK-comepxkammx BUPYCOB, BBI3BIBAIOIIMX OCO0O OMacHbIC
3a00JIeBaHUs YEJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmumer u cxembl: «lcnonp30BaHWE MHUKPOOPTaHW3MOB B IMPOMBINIIICHHOM
npou3BOJICTBE», «KneTounas nmxenepus», «I'eHHass HHKESHEPHSD.
JlaGoparopHas padota «3yueHrne o0bEeKTOB OMOTEXHOIOTUI.
[TpakTnueckas padota «IlomyueHne MOITOYHOKUCIBIX TPOTYKTOBY.

Okckypceusi  «buorexHomoruss —  BaxKHEWIIas ~— MPOU3BBOAMTENbHAS  CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOACTBO)».
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11 KJIACC

Tema 1. 3apo:xaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABIEHU B 0M0J10T UM
OBomonnonHasa Teopust Y. JlapsuHa. [IpeaAnochUTKM BO3SHUKHOBEHUS JapBUHUA3MA.
JKu3Hb 1 HayuyHas nesrenbHOCTh Y. JlapBuHa.

JBroxymye cuibl 3BofrolMd BUOB mo Y. JlapBuHY (BbICOKas WHTEHCUBHOCTH
Pa3MHOXKEHHUS OPraHU3MOB, HACJIE/ICTBEHHAs] M3MEHYMBOCTh, OOpHOA 3a CyIlleCTBOBAHHUE,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmienne cunrernueckor Teopuu sBomtonuu (CTDI). HeltpanbHas teopus
sBosronind. CoOBpeMEHHas SBOJIIOIIMOHHAS OMOIOTHs. 3HAY€HUE IBOJIOLIOHHON TEOPUHUB
(bopMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JleMoHCcTpanuu

[Toprpetsr: Apuctorens, K. JIunnen, JK.b. Jlamapk, 3.0K. Cent-Uinep, XK. Krosse,
Y. JapsuHn, C.C. YerBepukos, .M. llImaneraysen, Jx. Xonaeitn, [1.K. benses.

Tabmuubr u cxembl: «Cucrema xuBod npupoasl (nmo K. Jlunuew)», «JlectHuna
KUBBIX cymiecTB (mo Jlamapky)», «MexanusMm (GOpMHpPOBaHUS MPUCIOCOOICHHM
y pacTeHuil U XUBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapuipyta myrtemectBus Y.
HNapsunay», «Haxonku Y. [dapBuna», «@opmbl 60psObI 32 cyiiecTBoBaHue», «llopomabl
roiyoeit», «MHorooOpasue KyJbTypHbIX (opM KamycTey, «Ilopoasl gomamHmux
KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHAOB (mo Y. JlapBuny)», «Cxema
COOTHOWIEHUS JBHKYIIMX CHJI 3BOJIOLMN», «OCHOBHBIE IOJOKEHHUS CHHTETUYECKON

TCOPHUH 3BOJITOITUND).

Tema 2. MUKPO3BOJIIOLHSA U €€ pe3yJibTaThl

[TonyssAnuys Kak 3JeMEHTapHas €IMHALA 3BOIOUU. COBPEMEHHBIE METO/IbI OLICHKHU
TEeHETUYECKOr0 pa3HooOpa3zus M CTPYKTyphl mnonyisuuil. M3menenue renodonna
NOMYJISIUMKA  KaK 3JIEMEHTapHOE 3BOJIOLMOHHOE SBJICHHE. 3aKOH T'€HETHYECKOTrO

paBHoBecus Jxx. Xapau, B. BaiinGepra.

OnemeHTapHbIe (HAKTOPbI (IBUKYLINE CUIIbI) SBOMIONMHU. MyTallMOHHBIN Mpoliecc.
KoMmOunatuBHass wu3MeHuuMBOCTh. JIpeii) TeHOB — chydailHble HEHaNpaBJIeHHBIC
W3MEHEHMUSI 4acToT auiened B nomyisanusx. Oddext ocHoBatens. Ighghexm
oymuinounoco 2opaviuka. CHUdCeHue 2eHemuyecko20 pasHooOpasus: NpUuduHsbl U
cnedocmeus. Ilposisnenue s3gpghexma Opeiicha 2eno6 6 6ONbWUX U MANLIX NONYTIAYUSIX.
Murpamuu.  W3onsmus  nomynsinuid:  reorpaduueckas  (MPOCTpaHCTBEHHAs),
ounonornyeckas (penpoyKTUBHAS).

EcTtecTBeHHBIN 0TOOP — HANPABIAIOMIMKA (PaKTOP SBOTIOIUN. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIMMA, CTAOMIM3UPYIOLIMN, pas3pbIBaloOni (Au3pynTuBHbIN). [lonoBoi
0T00p. BO3HMKHOBEHUE U SBOJIOIHS COLUAIBHOTO TIOBEICHUS )KUBOTHBIX.

[Iprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJibTaT MUKPOIBOIMIOLNN. Bo3HUKHOBEHME
OPUCTIOCOONIEHUA Yy opranu3smMoB. ApoMopdo3bl u  uanoagantauuu. I[lpumepsl
IPUCTIOCOOJICHU y OpraHU3MOB: MOpP(OJIOTUYECKHE, (bu3HoIOruYeCcKUe,
OroxuMuYecKue, nopeeHyeckre. OTHOCUTENIbHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero xpurepum H  CTpyKTypa. BuaooOpa3zoBaHue Kak pe3ysbTaT
MUKPOAIBOIOIMH. M305s1is — KIro4eBoi aktop BupooOpa3zoBanus. [lytn u ciocoOb
BUJI000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (TOJUIUIOUM3aIus, rudpuansanus). [nuTenbHOCTh
HBOJIFOLIMOHHBIX IPOLECCOB.

Mexanusmbl GOpMHUPOBAHUS OMOJIOTHUUECKOTO pa3HO00pasusl.

Ponp sBONIOLIMOHHON OHOJOTMK B pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHUS
OouopaszHooOpazusi. MHUKpPOIBOIOIMS W KOJBOJIOIUSA [MApa3sUTOB U HUX XO3S5EB.
MexaHnu3mbl GOpMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEHl.

JleMoHcTpanuu

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

Tabmuupl u cxeMbl: «MyTalmoHHas U3BMEHYUBOCTHY, «[lomysliMOHHas CTPYKTypa
BUjIa», «Cxema mposBICHHS 3akoHa Xapau—BaitHOepra», «JIBuKyliue CHIIBI
IBOJIIOLUUY,  «DKOJIOTMYECKash M30JSUUs  MONYJALHMA  CEeBaHCKOW  (openmy,
«I"eorpaduueckast M30JALMS JIMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULBI J1aypCKOil»,
«lTonynaMOHHBIE BOJIHBI YMCJICHHOCTH XHWIIHUKOB M JKEepTB», «(Cxema IeUCTBUS
€CTECTBEHHOTo 0TOopa», «®Dopmbl 60pbOBI 3a cyliecTBoBaHUE», «HAyCTpUaTbHBINA
Menanu3zMy», «KuBbie uckomaembiey, «lIOKpOBUTENbCTBEHHAs OKpacKa >KUBOTHBIXY,
«lIpenynpexnaromas OKpacka JKUBOTHBIX», «®DHU3HOJIOTMYECKHE  aJallTalumy,
«IIprcnocoOIeHHOCTh OPTAHU3MOB U €€ OTHOCUTENBHOCTDY, «Kputepuu Bumay, «Busi-
nBOMHMKW», «CTpykTypa BHAa B mnpupoae», «Crnocodbl BUI000pa30BaHUMD,
«I'eorpapuueckoe BUmooOpa3zoBaHHe TPEX BUIOB JAHABINIEH», «IKOJOTHUYECKOE
BUJI000pa3oBaHue BUAOB cUHMID, «llomummounasl pacteHuit», «KamycTtHo-peneunsiii
ruOpuI.

OO6opynoBanue: repOapuu pacTeHHM, KOJUICKIIMM HACEKOMBIX, 4Yydesia NTHI U
3Bepedl ¢ mpuMepaMH Pa3IMYHbIX MPUCIOCOOJICHUM, uydena NTHUI[ U 3BEped pa3HbIX
BUJIOB, repbapuu pacTeHUI OJU3KUX BUIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOaMHU.

JlaGoparopHas paboTa «BrIsiBiieHHE U3MEHYHUBOCTH Y 0OCOOEH OTHOTO BUAAY.

JlabopaTtopHas pabGorta «IIpucrnocoOneHuss OpraHM3MOB W HMX OTHOCHUTEIbHAs
11e71eCO00pa3HOCTHY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 10 MOP(OIOTUIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoIIOIUA U €€ pe3yabTaThl

Meroabl u3ydeHHs MakpodBoitouuu. llaneoHTonormuyeckue MeETOIbl H3y4YEHUs
sBommonuu. [lepexoansie Gopmbl U GUTOTEHETUYECKUE PSAABI OPTaHU3MOB.

buoreorpaduueckue mMetoasl u3ydeHus 3Bosonuu. CpaBHeHue (iiopsl U (payHbI
MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emnn. Bunsl-sHaemMuku u
PEUKTHI.

OMOpPHOJIOTHYECKHE W CPaBHUTEIBHO-MOPQPOJIOTUYECKUE METOJbl  U3yUYeHUS
IBOJIIOLMHU. ['€HeTHYeCKHe MEXaHHW3Mbl 3BOJIOLMHM OHTOT€HE3a U IOSBJICHUS
HBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTHMYHbIE OpraHbl. PyauMeHTapHbIe
Oprasbl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUUECKIE, ONOXUMUYECKHE U MAaTEMAaTUYECKUE
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METO/Abl M3Yy4YEeHMs] SBOJIOUUU. ['OoMosiornunbie TreHbl. COBpPEMEHHbIE METOJIbI
MOCTPOCHUSA (PUITOTEHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOLIMS TEHOMOB.

OO6mme 3aKOHOMEpPHOCTH (TIpaBWiIA) OdBOMIONWW. [lpunyun cmensvl yHKYUI.
HeoOpatumocTs »BomonMu. ApantuBHas paauanui. HepaBHOMEpPHOCTH TEMIIOB
HBOJTIOIU Y.

JleMoHcTpanuu

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, ®. Mromiep, O. 'ekkens.

Tabmuubr 1 cxembl: «DWIOTEHETUUECKUN Psi  JIOMIAaAn», «APXEONTEPUKCH,
«3Bepo3yonie smeps», «Creronedainsy, «Punnodpursny, «CeMeHHbIE TATOPOTHUKI,
«buoreorpaduueckue 30Hb1 3eMin», «Jpeid KOHTUHEHTOBY, «PenukTo», «HauansHbie
CTaauu 3MOPHOHAJIBHOTO Pa3BUTHS TMO3BOHOYHBIX >KUBOTHBIX», «[ OMOJOTHUYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyauMeHTh), «ATaBU3MB), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W ImMMIaH3e», «lmaBHbIE  HampaBleHUS  JBOJIONUKY», «OOmue
3aKOHOMEPHOCTH SBOJIIOIIHI.

O6opynoBaHMe:  KOJUIEKIIMM, TrepOapuu, MYJSDKM  HMCKOMAEMbBIX  OCTaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYAUMEHTApHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IlpoucxosxkaeHne U pa3BUTHE KU3HU HA 3emJie

Hayunble runores3sl IpOUCXOXKIEHUS KU3HU Ha 3emiie. AOMOreHe3 U MaHCHepMHUSL.
JloHayuyHble TIPEACTABJICHHUS O 3apOKJIEHUU HKU3HU (Kpearonu3M). [‘mmortesa
IIOCTOSTHHOTO CaMO3apOKICHUs KU3HM M €€ onpoBepkeHue onsitamu D. Penn,
JI. Cnannanmanu, JI. Ilactepa. IIpoucxoxaeHue sxu3Hu U aCTPOOMOIOTHS.

OcHoOBHBIE 3Tarnbl HeEOpraHudecko sBoitonuu. [lnanerapnas (reojmoruueckas)
ABOJIIONMS. XHUMHYECKasi BOJIIOIMA. AOMOTEHHBIM CHUHTE3 OPraHMYECKUX BEIECTB U3
Heopranumdyeckux. OmpiT C. Mwumiepa u I. Opu. OOpa3zoBanue mOJIUMEPOB U3
MoHoMepoB. KoaniepatHas runote3a A.M. Onapuna, runore3a nepBUYHOro 0yiboHaJx.
XonpaeitHna, renernyeckas runoresza I'. Mémnepa. Pubosumsr (T. Uek) u rumoresa

«vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emuin 1 MeToabl €€ m3ydeHus. Vckomaemble OPraHMYECKHE OCTATKHU.
['eoxpononoruss u €€ wmeronasl. OTHOCUTENbHAass U aOCOMIOTHAsT TE€OXPOHOJIOTHS.
['eoXpoHOJIOrMYECKas IKAJa: 30HBI, 3PbI, IEPUOIBI, SIIOXH.

Hauaneuble sTanel oprannueckod sosrouuu. [losiBiieHME W 3BOIIOLMSA NEPBBIX
KJIETOK. DBOdIOLMSA MeTabonu3ma. Bo3HMKHOBeHHE TEepBbIX 3KOcUcTeM. COBpeMEHHbIE
MUKpPOOHBIC OMOTUIEHKM KaK aHajor TMEepBhIX Ha 3emie coobmiecTB. CTpOMaTOIUTHI.
IIpokapuOThI U DyKapUOTHL.

[Tpoucxoxnenne HykapuoT (CUMOHMOTEHe3). OBOJIOIMOHHOE TPOUCXOKICHUE
BUPYCOB. [IpoHCXOXKI€HNE MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHWE OCHOBHBIX
rpynin MHOTOKJIETOYHBIX OPraHW3MOB.

OcHOBHBIE OTambl HBOJIONUK BBICHIUX pacTeHud. OCHOBHBIE apoMOp(o3bI
pacteHuii. Beixon pacrenui Ha cyury. IlosBieHne COpOBBIX PACTEHUNM U 3aBOCBAaHUE
uMHu cymn. CeMeHHbIE pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.
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OcHOBHBIE OTalbl dBOJIONUUA KUBOTHOTO Mupa. OCHOBHBIE apoOMOPQO3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3ppIB — MOSIBICHUE COBPEMEHHBIX THIIOB.
[IepBble  XOpHoOBblE KUBOTHbIE. JKM3HB B BOJE. OBOJIONUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampuobuii u pentwimid. [IpoucxoxneHne MIECKOMUTAIOMUX W MTHIIL.
[TpuHun knroyeBoro apomopgoza. OcBoeHue O€ClO3BOHOYHBIMA W IO3BOHOYHBIMH
YKUBOTHBIMH CYIIIH.

Pa3Butre xu3HM Ha 3emuie MO 3paM U MEpUOAaM: apXeil, MpoTepo30i, Naneo30u,
Me3030M, KaiHo30M. OOIIas XapakTepuCTHKAa KJIMMaTa U TEOJOTMYECKHX IPOLIECCOB.
[TosiBneHue M paciBET XapaKTEPHBIX OPraHU3MOB. YTIIEOOpa3oBaHUE: €ro yCIOBUS U
BIIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpAHUS — OKOJOTHMYECKHE KPHU3HUCHI mponuioro. Illpuunnbl u
CIHEACTBUSL MAacCOBBIX BbIMUpaHUWA. COBPEMEHHBIM JKOJOTHUYECKAW KPHU3HUC, €ro
ocobenHoctH. [Ipobiema coxpanenust OuopazHooOpasus Ha 3emuie.

CoBpeMeHHass cucTeMa oOpraHuyeckoro wmwupa. [lpuHIunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYMIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: @. Peau, JI. Cnannanuanu, J1. [lacrep, M.. Meunukos, A.. Onapums,
JIx. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI.  Ilacrepa
M0 U3YYECHUIO CaMO3apOoKIeHU KU3HW», «Cxema omnbita C. Mumepa, I'. FOpu», «Otansl
HEOPraHUYECKOW HBOJIOLIUN», «l'eoxpoHonorndeckas mkana», «HauaneHble >Tarmbl
OpraHnyueckoil ’Bosmonumn», «CxemMa 00pa3oBaHUs PYKApUOT MYyTEM CHUMOHMOTEHE3a,
«CucremMa >xuBOW TpUpoAbl», «CTpoeHue BHUpyca», «ApoMOpQo3bl paCTEHHII»,
«Punanogute», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIIN,
«Mxwm», «llanmopotHukn», «l'ooceMeHHble pacTeHus», «Opradbl IBETKOBBIX
pacteHuit», «Cxema pa3BUTHUS JKUBOTHOTO MHUpPa», «ApoMOpdo3bl KUBOTHBIXY,
«IIpocrerimmey, «Kumeynononoctueie», «Ilnockue dvepBw», «UneHUcCTOHOTHEY,
«PwIOBI», «3emHOBOAHBIEY, «lIpecmbikaronuecs», «lltupy, «MiekonuTarIIKe,
«Pa3BUTHE XU3HU B apXEUCKOM 3pe», «Pa3BUTHE JKU3HU B IIPOTEPO3OKUCKOU 3PEM,
«Pa3BUTHE XU3HM B TAICO30MCKON 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOW 3pPEY,

«Pa3BuTHe KU3HU B KailHO30MCKOM 3pe», «COBpeMEHHasi CUCTeMa OPraHuYeCKOro
MHPAY.

OOGopynoBanue: repOapuu pacTEHUN Pa3IMUHBIX OTIEIOB, KOJUICKIIUA HACEKOMBIX,
BJIQXKHBIC TpPENaparbl >KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUH HIJIOKOXKHX,
CKEJIEThl TO3BOHOYHBIX KUBOTHBIX, Uyyesa MTHUI] U 3BepEeH, KOJUIEKIIUH OKAMEHEIOCTEM,
MOJIE3HBIX UCKOMAEMBIX, MYJISKM OPTAHUYECKUX OCTATKOB OPTaHU3MOB.

BuptyanbHas naboparopHas pabora «MojaenupoBanue onbiToB Musuiepa—tOpu o
W3YUYCHHUIO a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COSAMHEHUN B IEPBUYHOM aTMOchepey.

JlabopaTtopHas pabora «M3yueHune W ONMCAHHE HCKOMAEMBIX OCTAaTKOB JPEBHHX
OpraHu3MOB).
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[IpakTnueckass pabota «M3ydeHne ocoOEHHOCTEW CTPOEHHUS PACTEHHM pPa3HbBIX
OTZEIIOBY.

[lpakTnueckass pabGoTta «M3yueHue OCOOEHHOCTEH CTPOCHHUSA TO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. [Ipoucxo:kaeHue YejioBeKa — AHTPONOTreHe3

Paspensl 1 3a1aun aHTPONOJIOrHH. MeToAbl aHTPOIOJIOTHH.

CraHOBIIEHHME TPEJICTABICHUNA O MPOUCXOXKIECHUHU YelloBeKa. PenurunosHeie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBO 4YenoBeka C JKUBOTHBIMU. CHCTEMAaTHYECKOE IIOJIOKEHUE YeJIOBEKa.
CBHIETENHCTBA CXOJACTBA YEJIOBEKA C JKMBOTHBIMU: CPABHHUTEIHbHO-MOP(OJIOTUYECKUE,
AMOpUOIOTHYECKHE, (PU3NOIOr0-OMOXUMHUYECKUE, MoBeaeHYeckne. OTInuus 4eloBeKa
OT UBOTHBIX. [IpSIMOX0XIeHNE M KOMIUIEKC CBSI3aHHBIX C HUM IpPHU3HAKOB. Pa3BuTuHe
TOJIOBHOT'O MO3ra ¥ BTOPOW CUTHAIIBHOW CUCTEMBI.

JBrxymue cuibl ((akTophl) aHTPOIOreHe3a: OMOJOTMYECKHE, COLUAIbHBIE.

CooTHoLIEHNE OMOJIOTUYECKUX U COLMATIBHBIX (DaKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaJuU aHTpomoreHe3a. PaHHHE uyenoBeKOOOpa3Hble O0E3bsHBI
(IPOKOHCYJIBI) M paHHUE TMOHTHABI — OOIIUE TMPEAKH YeIIOBEKOOOpPa3HBIX 00€3bsSH U
JOJEH. ABCTPAIONUTEKH — JBYHOTHME NPEIKH JIrOAEH. YUenoBEK YMeEIblid, IEepBbIE
W3TOTOBJICHUSI OPyAMM TpyZa. UenoBeK NpsIMOXOIAIIMA WU IEPBBIA BBIXOJ JIFOACH 32
npenensl Adpuku. Yenoek reinenbOeprckuii — oOMmMI MPEeaoK HEaHAEPTAIbCKOTO
YeJIOBEKA U YEJIOBEKa pa3yMHOI0. YeoBeK HEaHAEPTAIBCKUNA KaK BUJ JIFOJIEH XOJIOJHOTO
KiuMarta. YenoBek pa3yMHBI COBPEMEHHOI'O THIIA, JEHUCOBCKHM YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a npeaenaMu Apuku. [laneoreHeTrka u najaeoreHoMHKa.

OBOJIONMSI COBPEMEHHOTO 4elloBeKa. ECTecTBeHHBI OTOOp B MOMYJISAIUAX
yesnoBeka. MyTalMoOHHBIN nponecc U noauMopdusM. [lonysiunoHHbIE BOJIHBI, Ipeid
T€HOB, MUTpaLUs U «3(P(HEKT OCHOBATENS B MOIMYJIALUAX COBPEMEHHOIO YEJIOBEKA.

UYenoseueckne pacel. Ilonstme o pace. bonbmme pacel:  eBporeouHas
(eBpasmiickas), aBCTpaJlo-HETpOMJIHAS (PKBATOpUAlbHAs), MOHTOJOMJHAS (a3UATCKO-
amMepuKaHckas). Bpems M myTH paccelieHMs 4YenoBeKa M0 IulaHeTre. EQuHCTBO
yenoBeyeckux pac. Hayunas HecocrosiTenbHOCTh pacu3ma. IIpucrnocoOneHHOCTb
YeJIOBEKa K Pa3HbIM YCIOBHSIM OKpYyXarollel cpebl. Bnusinue reorpaduyeckoi cpenbl u
nperia reHoB Ha MOP(HOJIOTHIO U (DU3UOJIOTHIO YEJIOBEKA.

MexaucuuruinHapHble METOJIbl B (hu3nueckoil (OMOJOTHYECKOI) aHTPOIOJIOTHH.
DBOJIIOLIMOHHAA AHTPOMNOJIOTHST W  MAaJCOAHTPONOJIOTHUSI YEJIIOBEYECKUX MOMYJISALIHMA.
buoconuanbHbie MCCIEAOBaHMS TMPUPOJBI uenoBeka. lccienoBaHue KO3BOJIIOLUUU
OMOJIOrMUYECKOTO U COLMAIBHOTO B UEJIOBEKE.

JemoHcTpanuu

[Toprpersr: Y. lapBun, JI. Jluku, A.4. Porunckui, M.M. I'epacumos.

Tabmuubl 1 cxeMbl: «MeTOabl aHTPOMOJIOTUNY», «['0JIOBHOW MO3r YenoBekay,

«YenoBekooOpa3Hbie 00€3bsiHb), «CKENeT 4YeloBeKa M CKEJNeT I[IUMIIaH3e»,
«PyIMMeHTBI M aTaBU3MbD», «/[BHKyIIME CUIIBI aHTPOINOTreHe3a», «IBOJIIOLHMOHHOE
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JIPEBO YEIIOBEKA», K ABCTPAIONUTEK», «UenoBek yMebliny», «HeloBeK MPAMOXOASIININ,
«JlenncoBckui uenoek» «Heanaepranpub, «KpoManboHUb, «IIpeakn yemoBekay,
«JTarbl 3BOJIIOLNN YEJI0BEKay, «Packl uenoBekay.

OO0opyoBaHKe: MYJISKM OKAaMEHEJIOCTEH, MPEAMETOB MAaTEepUaIbHON KYJIbTYpPbI
MPEAKOB 4YesoBeKa, pernpoaykiuu (dotorpadun) kKapTUH ¢ MHGPOJIOTHYESCKUMU U
OMONMEHCKUMH  CIO)KETaMH  MPOMCXOXKACHHUS  4YeloBeka, ¢oTorpaduu  HaXOAOK
MCKOMAEMBbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb YEpEIa YeJIOBEKa U Yeperna
IIMMIIaH3€, MOJIeNIb KHUCTH YEJIOBEKa M KUCTH UIMMIIaH3€, MOJIETU TOpca MPEIKOB
YEJI0BEKA.

JlaGopatopHas pabora «M3yueHre OCOOCHHOCTEH CTpPOEHHUSI CKeleTa 4eJOBeKa,
CBSI3aHHBIX C IPAMOXOKICHUEM.

[IpakTuyeckas pabora «3yueHune 3KOJIOTHYECKUX alallTalliid YeTOBEKay.

Tema 6. Dkoyormss — Hayka O B3aNMOOTHOLIEHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CUCTEM C OKPYKAKOLIEH Cpeaoi

3apokeHue u pa3BuTHe dkojorud B Tpynaax A. ['ymGonbnara, K.®. Pymnwe, H.A.
CeBepuoBa, J. I'ekkens, A. Tenciu, B.H. CykauéBa. Paznensl u 3amaun sxomoruu. CBa3b
AKOJIOTUH C IPYTUMU HayKaMHu.

Meroabl skonoruu. IloneBble HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTHH:
IpUPOAHBIE U JIabopaTopHbIe. MOAEINPOBaHUE B S3KOJOTUHA. MOHUTOPUHT OKPY KaOILIEn
Cpelbl: JOKaJIbHBIN, PETUOHATBHBINA U TI00ATBHBIN.

3HaYCHHUE SKOJIOTUYECKUX 3HAHUW ISl YEJIOBEKA. DKOJOTMYECKOE MHPOBO33PECHHE
KaK OCHOBa CBSI3€M 4elloBeduecTBA € NpUpoaod. DOpMUpPOBAHHUE HKOIOTHYECKOU
KYJBTYPhI U KOJIOTUYECKOW TPaMOTHOCTH HACEJICHUS.

JleMoHCTpanuu

[Hoptpetsi: A. I'ymbonbar, K.®. Pynse, H.A. Ceepuos, 2. I'ekkens, A. Tencinu,
B.H. Cykau¢s.

Tabmumer ©  cxembl: «Pasgensl skosiormm», «Metoasl skoorumy, «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEIbD.

JlabopaTopHas pabora «/3ydeHne MeTo10B IKOJIOTHIECKUX UCCIETOBAHUI.

Tema 7. OpranusmMsl U cpea 0OUTaAHUSA

Okosiornueckre (aKTopbl MW 3aKOHOMEpHOCTH uX AeiicTBusA. Krnaccudukanus
IKOJIOTHYECKUX (aKTOpOB: abMOTHYECKHEe, OMoTHYecKHe, aHTpomnoreHHble. OOmue
3aKOHOMEpPHOCTH  JIEMCTBHSI  dKoJormyeckux  ¢akropoB. IlpaBuio muHUMyMma
(K. Impenrens, 0. JIubux). TomepaHTHOCTh. IBPUOMOHTHBIE W CTCHOOMOHTHBIC
OpTaHU3MBI.

AlGuotnueckue ¢akTopel. CBET Kak IKoNOTHYecKuil (aktop. JleiicTBUE pa3HBIX
YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHUUA U
YKUBOTHBIX MO OTHOLICHUIO K cBeTy. CUTHaiIbHAs PoJib cBeTa. POTONEPUOIU3M.

Temneparypa kak skoiorudeckuid gakrop. [leficTBre Temmneparypsl Ha OpraHU3MBI.
[IoMKMIOTEpMHBIE M TOMOMOTEPMHBIE OpPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBbl.
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Brnaxnocts kak  skojormueckuid  daktop. IlpucrocoOneHuss  pacTeHU# K
noJIep KaHuio0 BogHOTO Oanmanca. Kmaccudukanus pacTeHHil IO OTHOIICHHIO K BOJIE.
[Ipucnoco6ieHus )KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpensl oOuTaHWsS OPTraHW3MOB: BOJHAs, HA3eMHO-BO3AYINHAS, ITOYBEHHA,
rIIyOMHHAs MMOJIIOYBEHHAs, BHYTpHOpPraHU3MeHHast. PU3NKO-XUMHUYECKHE OCOOEHHOCTH
cpen obutanusi opranu3moB. [IprcnocobieHrss OpraHu3MoB K JKU3HHU B Pa3HBIX Cpeax.

buonornueckne putmbl. BHenHue u BHyTpeHHHUE PUTMbI. CyTOYHBIE U TOAUYHBIC
puTMBIL. [Iprucroco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3HH.

XKuznennsie dopmbl opranu3moB. I[loHsTne o xu3HeHHOUW Gopme. JKXKU3HEHHBIS
dbopMBbl  pacTeHMii: JEpeBbs, KyCTApPHUKH, KYCTAPHUYKHU, MHOTOJIETHHE TpPaBbl,
ofHoJieTHUE TpaBbl. JKu3HeHHBbIE (DOPMBI IKUBOTHBIX: THUJIPOOUOHTHI, T€OOUMOHTHI,
a’3poOnOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue ¢aktopel. Buasl OMOTHYECKHX B3aMMOJACHCTBUI: KOHKYpPEHIIMS,
XUIIIHUYECTBO, cuMOMo3 u ero dopmbl. [lapasutusm, koomepanus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxyiecOHNYeCTBO). HeTpoduueckue B3auMoaeicTBUS
(Tomueckue, ¢opuueckue, ¢padpudeckue). 3HaAUCHHE OHOTHYCCKHX B3aMMOJICHCTBUMA
JUISL CYILIECTBOBAaHUS OpPraHu3MOB B cpefne oOutanus. [IpuHIMI KOHKYPEHTHOIO
UCKJTFOUYEHUS.

JleMoHcTpanuu

Tabmuubl U cxembl: «Okosorudeckue (paxropb», «CBETOBOM  CHEKTp»,
«IKOJIOTUYECKUE TPYMIbl >XUBOTHBIX IO OTHOIIEHHUIO K CBETY», «TeIIOKpOBHbBIC
JKUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3MOJIOTHYECKUE  aJaNTalluu
KUBOTHBIX», «CpeJibl 0OUTaHUsI OpraHU3MOBY, «bronoruueckue puTMbl», « KusHeHHbIE
bopmbI pacTeHui, «Kuznennnie bopmbI KUBOTHBIX), «Kocucrema
HIMPOKOJIMCTBEHHOTO JIeca», «IJKOCHUCTEMa XBOWHOro jecay, «llenn mnutanusy,
«XunaudectBoy, «Ilapasutuzmy, « Konkypenims», « Cumonosy, « KoMmMeHcanu3m.

OO6opynoBanue: repdapuy pacTeHUN U KUBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IUYHBIX JKOJIOTHYECKUX (PaKTOpoB, Trepbdapuu CBETOIIOOMBBIX, TEHEITIOOMUBBIX U
TEHEBBIHOCJIMBBIX PACTCHHUM, CBETOJIIOOMBBIC, TEHEMOOWBBIE U TEHEBBIHOCIWBHIE
KOMHATHBIE pPacTeHHUs, TrepOapuu U KOJUICKIMW TEIUIOIIOOUBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYMBBIX pacTeHWM, dYyuyeida TNTUIl W 3Bepeu, repbapuu pacTeHHid,
OTHOCSIIIUXCSL K TUrpodutam, kcepoduram, Mmezopuram, KOMHATHBIC PACTCHUS JTAHHBIX
IpyII, KOJUIEKIIMU >KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpelax, repOapuul U KOJIIECKIIMH
pacTeHHil W >KUBOTHBIX, O0JaJAIOIIMX YepTaMH IPUCIOCOOJICHHOCTH K CE30HHBIM
U3MECHEHUSIM YCJIOBUUM JKW3HHM, TepOapuu M KOJUICKIIMA PACTCHUW € IKUBOTHBIX
pPa3TUYHBIX KU3HEHHBIX (HOPM, KOJUICKIIMHM >KHUBOTHBIX, YYACTBYIOIIMX B Pa3TUYHBIX
OMOTHYECKUX B3aUMOJCHCTBUSIX.

JlaGoparopHas pabota «BwisBIeHHEe NPUCTIOCOOTICHUN OpPraHU3MOB K BIIUSTHUIO
CBETaY.

JlabopaTtopHas pabGorta «BwisBieHHE NPUCTIOCOOICHUN OPraHU3MOB K BIUSHUIO
TEeMIEPATYpPbD».

JlabopaTopHas paboTta «AHATOMHYECKHE OCOOEHHOCTH PACTCHHM W3 Pa3HBIX MECT
oOUTaHUSY.
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Tema 8. DxoJiorusi BUA0B U MOMYJISIIUIA

DKOJIOTUYECKUE XapaKTepPUCTUKHU momyssinuu. llomynsiius kak Ouojiorudeckas
cucteMa. Ponb HEOZHOPOMHOCTH cpenbl, (U3HUECKHUX OapbepoB U OCOOCHHOCTEU
Owonornn BHAOB B (OPMHPOBAHWM TPOCTPAHCTBEHHOW CTPYKTYpPHl TOMYJISIINM.
OCHOBHBIE TOKa3aTeIy MOMYJISIIIUA: YUCIECHHOCTh, IUIOTHOCTh, BO3PAcCTHAs W MOJIOBas
CTPYKTYpa, pOKIa€MOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.

DKOJOTUYeCKasi CTpyKTypa mnomyJsiuud. OIeHKa YUCICHHOCTH IMOIMYJIAIUY.
Juuamuka mnonyiasiuuu U €€ peryisiiusa. buoTudeckuil MOTEHIMAN MOIMYJISIHH.
MoaenupoBanue IUHAMUKWA MOMyJAuud. KpuBble poCTa YHCICHHOCTH MOIMYJIALMH.
KpuBbie BKUBaHUS. Perymsiys 9uciIeHHOCTH TOMYJISINAN: poiib (DAKTOPOB, 3aBUCSIIAX
U HE 3aBHUCSIINX OT INIOTHOCTH. DKOJIOTHYECKUE cTpaTerun BuaoB (I- u K-ctparerun).

[Tonsatue 06 ’konoruyeckoil Huie Buaa. Mecroooutanne. MHoromepHas MOJICIb
skonornyeckorn HumM k.M. XartunHcoHa. Pa3mepbl 3KOJOrMYECKOW  HUIIW.
[loTeHuManbHas ¥ peaaTu30BaHHAsT HUIIIN.

Bun kak cucrema nomyJisiiiuid. Apeasnsl BUA0B. BUIbI M UX )KM3HEHHBIEC CTPATETUU.
DKOJOTMYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS U MUTPAIM KUBOTHBIX. buojiormueckue WHBa3UU
4y KePOJHBIX BUIOB.

JlemoHcTpanuu

[Toptper: Jx.M. XaTunHCOH.

Tabmuiet W cXeMbl:  «ODKOJOTHYECKHE  XApPaKTEPUCTUKU  TOMYJIALNNY,
«ITpocTpaHCTBEHHAsi CTPYKTypa MOMYJALUN», «Bo3pacTHble MUPAMUIBI HOMYJISIIAN,
«CKOpOCTh 3aceyieHUs MTOBEPXHOCTH 3€MIIM PA3IMYHBIMU OpraHu3MaMmuy», «Mojemb
skonorndeckor Humu Jx. M. XaTauHcoHay.

ObopynoBanue: repdbapun pacTeHUM, KOJUICKIIUU KUBOTHBIX.

JlabGoparopHas pabota «IIpucrnocobsieHus: CEeMsiH paCTEHUN K PaCCEICHUIOY.

Tema 9. IkoJ10rust co001IECTB. IKOJIOTHUECKHE CHCTEMBI.

CoobmecTBa opraau3MoB. buorneHos u ero crpykrypa. CBs3u MEeX1y OpraHU3MaMHUB
OuoIleHO3E.

Okocuctema kak otkpbiTas cuctema (A.[x. Tencnu). OyHKIIMOHAIBHBIE OJIOKU
OpTraHU3MOB B DKOCHUCTEME: MPOIYICHTBI, KOHCYMEHTBI, pPEayIeHThL. Tpoduueckue
ypoBHHU. Tpodudeckue nenu u cetn. Abnotnuueckue 0J0KH dKocucTeM. [10YBbI U HITBIB
aKocucTeMax. KpyroBopoT BEmIeCTB ¥ TIOTOK SHEPTHH B 3KOCHCTEME.

OcHOBHBIE TOKa3aTeIN JIKOCUCTEMBI. bumomacca u mpoayKius. IKOJOTUYECKUE
MAPaMUJIBl YUCE, OMOMACChl M DHEPTHH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CcykKieccud. IlepBuunbie u
BTOPHYHBIC CYKIICCCUM M WX NMPUYUHBI. AHTPOIIOTCHHBIC BO3JCHCTBHS Ha CYKIIECCHHU.
Kimumakcroe coobiectBo. bropaznoobpasue v mogHOTa KPyroBOpOTa BEMIECTB — OCHOBA
YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHbie DKOCUCTEMBI. JKOCUCmEMbL 03€p U peK. IKocucmemvl Mopeu U
oKeanos. Ixocucmemvl MyHOP, 1€CO8, Cmenell, NyCmbitb.
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AHTpONOreHHbIE 3KOCUCTEMBI. ATposKocucTeMa. ArpoueHo3. Pazmuuus Mexzy
AHTPOTIOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucTteMm. ['opojackas ¢diaopa u
dayna. CunanTponu3zanus ropojckod ¢(ayHbl. buonormdyeckoe M XO35SHCTBEHHOE
3HaYCHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX  B3aMMOJCHCTBUH  OpraHU3MOB
B 9KocucTeMax. Posib kackaonoeo s¢ghghekma u 6u008-30uduxamopos (Kinouesvix 8ud0s)
6 ynukyuonuposanuu sxocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXAY CMEKHBIMU
HKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHW3MOB, MOMYJSIIIUA M SKOCHUCTEM B YCJIOBHSX
€CTECTBEHHBIX U AHTPOTIOTE€HHBIX BO3/ICHCTBUM.

Mexanuszmuvl 68030eticmeus 3a2psA3HEeHUNl PA3HBLIX MUN08 HA CYOOP2AHUIMEHHOM,
OP2aHUSMEHHOM, NONYJAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKON02UUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  6030eticmaus.  MeTojooTusT ~ MOHMTOPHHTA
€CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCHCTEM.

JleMoHCTpanuu

[Toptpet: A.JIx. Tencnu.

Tabmuubl n cxembl: «CTpykTypa OMOIEHO3a», «DKOCUCTEMA IIUPOKOJIMCTBEHHOIO
jecay, «JKocucTeMa XBOWHOro jecay, «DyHKIIMOHANBHBIE TPYIIbl OPraHU3MOB
B 3KocHucTteMe», «KpyroBopor BemiecTB B 3kocucteMey, «Llenn nuranus (mactOuiHas,
JNETpUTHAS)», «IKOJOrMyeckas MUpaMuja 4YHucel», «IKOJOTHYecKas Mupamuia
onoMaccel», «OJKOJOrMyeckas mnupamuga sHepruw», «OOpa3oBaHue 00J0Tay,
«IlepBuunast cykueccus», «BoccTaHoBineHue ineca mocie moxapa», «IKocucTema
o3epa», «ArpoueHo3», «KpyroBopoT BelIECTB M MOTOK SHEPIHMH B arpoLEeHO3e»,
«IIpumeps! ypOosKocucTeMY.

OOGopynoBanue: repOapuu pacTeHH, KOJUICKIIMM HACEKOMBIX, 4Yydesia MTHI U
3Bepeil, repOapuu KyJIbTYpHBIX W JIUKOPACTYIIMX PACTEHUN, aKBapUyM KaK MOJIEhb
9KOCHUCTEMBI.

IIpakmuueckas paboma «VI3ydeHue u onrcanue ypoo3KOCUCTEMBIY.

Jlabopamophnas _paboma «V3yueHue pa3zHOOOpa3us MEJIKUX TMOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX AKOCUCTEMAX).

Ixckypcus « IKCKypCHsl B TUIIMYHBIN OUOreoleHos3 (B 1yOpaBy, Oepe3HsK, eIbHUK,
Ha CyXOJIOJIbHBIN WM MOMMEHHBIN JyT, 03€p0, OOJIOTO)».

IKCcKypcus « IKCKYPCHsI B arpo3KOCHUCTEMY (Ha MOJI€ WK B TETNTMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rnodasbHas IKOCHCTEMA

buochepa — oOmemnanerapHas o0ojouka 3emiM, TJ€ CYIIECTBYET WU
CyIlleCTBOBaJIa >XKM3Hb. Pa3BuTHE TmpeactaBieHuit o Ouocdepe B Tpymax . 3rocca.
Yuenne B.M. Bepnanckoro o Omocdepe. O6mactu Ouochepsr u e€ cocras. JXupoe
BEIIeCTBO OUoc(ephl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdeprl. OcoOeHHOCTH Ouocdepbl Kak
rio0aibHOM 3KOocucTeMbl. Jl[MHamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOTr€OXMMUYECKHE UUKIBl (yriaepoaa, a3oTa). PUTMUYHOCTH SIBICHUNB
ouocdepe.
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3oHansHOCTE Ouochepnl. [lonstue o Ouome. OCHOBHBIE OMOMBI CyIIH: TYHAPA,
XBOMHBIE Jieca, CMEIIAHHBbIE W IIMPOKOJIMCTBEHHBIE JieCa, CTENH, CABaHHBI, MyCTHIHHU,
TPOMUYECKHE Jieca, BHICOKOTOpbhs. KiMMar, pacTUTEIbHBIN W KUBOTHBIM MUP OHMOMOB
CYIIHU.

Crpyktypa u ¢GyHKIMS >KUBBIX CHCTEM, OIlEHKAa WX PECypCHOTO IMOTEHIHAIa M
ounochepHbIx QyHKINHN.

JIeMoHCTpauuu

[Toptpetsi: B.W. Bepnaackuii, 3. 3rocc.

Tabmumer u cxeMmbl: «l'eochepnr 3emmam», «KpyroBopor aszora B NpuUpojae»,
«Kpyrosopot yriepoga B npupoae», «KpyroBopor kuciopoga B IPUPOAE,
«KpyroBopoT BojibI B mipupoie», «OcHOBHbIE OMOMEBI cyminy, «Kinmatuyeckue nosica
3emmn», «Tynapay», «Taliray, «Cmemanneiii Jsecy», «IIIMpOKOIMCTBEHHBIA JECH,
«Crenby, «CaBanHay, «IIycTeiasm, « Tponuyeckuit gecy.

OOGopynoBanue: repbapuu pacTCHUN pa3HBIX OMOMOB, KOJIJIEKITUHU >KUBOTHBIX.

Tema 11. YesnoBek u OKpYy:Kamomias cpeaa

DKOJIOTMYECKHe KpU3UCHhl U UX NpU4MHbL. BozneiicTBue udenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOW cpenbl. OXpaHa BO3AyXa. 3arpsi3HeHUE BOAHOM cpenbl. OXpaHa
BOAHBIX pecypcoB. PaspymieHne mouBbl. OXpaHa NOYBEHHBIX peCypcoB. M3MeHeHue
KJIMMATa.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTEINBHBIM M XUBOTHBIM Mup. Oxpana
PaCTUTENBHOTO U KUBOTHOIO MHUpa. OCHOBHBIE NPUHLHUIIBI OXpaHbl NpUpoabl. KpacHbie
kauru. Ocob6o oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caabl u
300JI0TMYECKUE MTAPKU.

OcCHOBHBIE MPUHLMIBI YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA U  IMPUPOJIBI.
PannonanbHoe NpUPOAOIOIB30BAHUE M COXPAaHEHHWE OMOJIOIMYECKOro pa3HooOpasus
3emun. OOuME 3aKOHOMEPHOCTH TI00ATBHBIX HKOJIOTHYECKUX KpU3UCcoB. OcoOEHHOCTH
COBPEMEHHOI'O KPU3MCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTre METOOB MOHUTOPUHIA PA3BUTHUSL OMACHBIX TEXHOT€HHBIX MPOLECCOB.
Cucmemmbie ucciedo8anus nepexooa K pecypcocoepezaioueli u KOHKYPeHmocnocoOHou
oHepeemuke.  buonocuueckoe  pasmoobpasue u  obuopecypcvl.  Hayuonanvuoie
UHGOpMayUoHHble cucmeMsl, obecneuusaloujue 00Cmyn K uHgopmayuu no coCmosHu0
omoenvbHbIX 6u00e u dxocucmem. OCHO8bl dIKOpeadbuIUMayu IKOCUCmeM U cnocobos
O0opbOBI ¢ buonospexcoenusmMuY. Pexoncmpykyus MopcKux u Ha3eMHbIX IKOCUCTIEM.

JleMoHcTpanuu

Tabmuubl 1 cxembl: «3arps3HeHue atMocdepbl», «3arpsizHeHue THAPOChEphD,
«3arpsi3HeHue nouBb», «IlapHuKoBbIl 3P dekT», «Ocob0 oxpaHseMble MPUPOIHbIE
TeppuTopumn», «Moienu ynpaBisieMoro MUpay.

O6opynoBanue: ¢hoTorpaduu oxpaHIeMbIX paCTCHUHN U )KUBOTHBIX KpacHoi KHUTH
Poccuiickon @enepanuu, KpacHol KHUTH peTHOHA.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHHS 00yJarOITUMUCS
nporpaMm  cpeaHero oOmero oOpa3oBaHMs: JIMYHOCTHBIE, METANpeIMETHBIE U
MpeMETHEBIE.

B cTpykType NHMYHOCTHBIX pe3yJbTAaTOB OCBOCHMS MPOrpaMMbl IO OHUOJIOTUH
BBIICJICHBI  CJIEAYIOIIME COCTABJISIONIME: OCO3HAHWE OOYyYalolMMHUCS POCCUICKON
rpakJIaHCKOW HJIEHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M
CaMOOTIPEJICIICHUIO, HAJMYMe MOTUBALlUM K OOYy4YeHHIO OMOJIOrWH, lieJeHANpPaBICHHOE
pa3BUTHE BHYTPEHHHX YOEXKICHUN JMYHOCTA Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAIUIMA  pa3BUTHs  OMOJIOTMUECKOTO  3HAHUS, TOTOBHOCTbU
CIIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCA B CBOEHM JEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAMH, TMPUCYIIUMH CHUCTEME OHOJOTUYECKOTOo 00pa3oBaHus,
HAJIMYKUE TPABOCO3HAHUS DKOJIOTHUECKOW KYJBTYpPbl, CIIOCOOHOCTH CTaBUTh LETU U
CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl IO OHOJIOTHH JIOCTUTAIOTCSB

€MHCTBEYUEOHOM U BOCHUTATEIBLHON JEATENBHOCTH B  COOTBETCTBUU

C TPAAUIIMOHHBIMU POCCUIUCKUMU COLUOKYIbTYPHBIMHU, HCTOPUUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU  IICHHOCTSIMU, TPUHATHIMH B OOINECTBE MpaBUIaMU W HOPMaMH
MOBEJACHUS W CIOCOOCTBYIOT IMpoIleccaM CaMOMO3HAHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3UIMU JIMYHOCTU, NATPUOTU3MA U YBAXKEHHUSK

3aKOHY Y MPABOMOPSJIKY, YEIOBEKY TPyAa U CTapIIEMy MOKOJEHUIO, B3AUMHOTO
YBaXEHUs, OCEPEKHOTO OTHOLIEHUS K KYJIbTYPHOMY HACJIEIUI0 U  TPATUIHUSIM
MHOTOHAIIMOHAIILHOTO Hapoaa Poccuiickort @enepauyn, Ipupoae U OKPYKarOIIEH Cpee.
JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «bruoorusy T0KHbBI
OTpaXXaTh  TOTOBHOCTh W  CHOCOOHOCTH  OOy4YalOIIUXCA  PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TO3WIMEH  JIMYHOCTH, CHCTEMON  I[€HHOCTHBIX
OpUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIIUX TPATUIIUOHHBIM
LIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIBbITa W OMbITAa

NEATEIbHOCTH B MPOLECCE pPeaau3alii OCHOBHBIX HAINPABJICHUN BOCIUTATEIIBHOU
JEATEeIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTD TPAKIAHCKON MMO3UIMK OOYYaroNerocs Kak AaKTHBHOIO H
OTBETCTBEHHOTO YJIEHA POCCHHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX TMpaB M O0A3aHHOCTEH, yBa)KEHHE 3aKOHAU
PaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOHM AEATEIBHOCTH TMPH CO3JAaHUU yUEOHBIX
IPOEKTOB, PEIICHHH YYEOHBIX W MO3HABATEIBHBIX 3a/1a4, BBHIIOIHEHUH OHOJIOTMYECKUX
9KCICPUMEHTOB,;
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CIIOCOOHOCTh OTpPEAENATh COOCTBEHHYIO MO3HUIMIO MO OTHOLICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YUYUTHIBATH B CBOMX JICUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJIEW C pa3HbIMU YOEKIEHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COIIMAJIBHBIM ITOJIOKEHUEM;

TFOTOBHOCTh K COTPYJHUYECTBY B IPOILIECCE COBMECTHOI'O BBINOJIHEHUS y4EOHBIX,
MO3HABATENIbHBIX U UCCIE0BATEIbCKUX 3aJlay, YBAXKUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIMOHEHTOB MPH 00CYKICHNU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;

TOTOBHOCTbH K TYMaHUTAPHOM U BOJOHTEPCKON JAESTEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS

c(hOPMUPOBAHHOCTh POCCUUCKOW TpaKJAHCKOW HWIECHTUYHOCTH, NATPUOTU3MA,
YBaXXEHUSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PomauHoi, ropmoctu
3a CcBOM Kpa#, cBolo PonuHy, CBOM S3bIK M KyJbTYpYy, MPOIUIOE W HACTOSIICE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIIEHHWE K MPHUPOJHOMY HACICAWI0 W TaMATHHKAM IPUPOJIBI,
TOCTIKCHHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPY/IC;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCHHCKHUX YYEHBIX B CTAHOBJICHHEC M PA3BUTHC
OWOJOTMY, MOHUMAHUSl 3Ha4YC€HUsS] OUOJIOTHU B MO3HAHMM 3aKOHOB IMPHUPOJBI, B JKU3HU
YyeJoBeKa U COBPEMEHHOI0 OOIIECTBA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHuto u 3amure OteuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
OCO3HaHUE JIYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHUS;
CIIOCOOHOCTh ~ OIIEHMBATh CUTYyallUl0 W TMPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTHPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJla B TIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTEISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KHM3HH B COOTBETCTBUM C TPAIULIUAMU

HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:
ACTETHYECKOC OTHOIIEHHE K MHpY, BKIIOYash OCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOMIECTBEHHBIX OTHOIIECHHIA;
MOHMMAaHHE AMOILMOHAIBHOIO BO3IACHCTBHS JKHBOH MPUPOALI U €€ IIEHHOCTH,
TOTOBHOCTB K CAMOBBIPAYKCHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE MIPOSIBIIATh
Ka4eCTBa TBOPUYECKOM TUIHOCTH,

5) dpuznyeckoro BocnuTaHusi, GopMUPOBAHUSA KYJIbTYPHI 310POBbS H
IMOLMOHAIBLHOTO 0JIarOMOIyYHsI:

MOHUMAaHHWE W peanu3alus 3710pOBOro M Oe3omacHOro obpasza >KU3HH (370pOBOE
MUTaHWe, COOJIIOICHNE TUTMEHWYECKUX TMPaBUI U HOPM, COATAaHCHUPOBAHHBIN PEKUM
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3aHATUN U OTIbIXA, PETyJIsipHas GU3NYeCcKasi aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

MOHMMAaHHUE IEHHOCTU MPaBUJ MHIMBUIYATHbHOTO U KOJUIEKTUBHOTO OE30I1acHOTO
NIOBEICHUS B CUTYalMsIX, YTPOXKAIOIIMX 340POBBIO U KU3HH JIFOJIEH;

OCO3HaHWE TMOCIEACTBUI M HENPUATUS BPEIHBIX MPUBBIYEK (yMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KypEHUs);

6) TPyA0BOr0 BOCTIMTAHMA:
TOTOBHOCTb K TPY/ly, OCO3HAHKE IIEHHOCTH MAaCTEPCTBA, TPY10II00HE;

FOTOBHOCTh K AKTHUBHOW JIESATEIBHOCTH TEXHOJOTMYECKOM W  COLHMAIbHOU
HAIPaBJICHHOCTHU, CIIOCOOHOCTh HHUIIMUPOBATH, IUIAHUPOBaTh U CAMOCTOSITEIBHO
BBITIOJTHSTH TaKYyIO JEATEIbHOCTD;

UHTEpPEC K pa3audHbiM cdepam NpopecCHOHAIBHONU JESITEIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIM BBIOOP Oynyied mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC
YKU3HEHHBIE TUUIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUIO U caMOOOPa30BaHUIO Ha MPOTSKEHUU
BCEH JKU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHHUSI:

AKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIICHHE K MPUPOJEC KaK MCTOYHHUKY JKU3HU Ha
3emMiie, OCHOBE €€ CyIIECTBOBAHUS,

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOM  KyJbTYpbl: NPUOOPETEHHE  OIbITa
IUIAHUPOBAHHUSI ITOCTYIIKOB M OLIEHKM HUX BO3MOKHBIX MOCJIEACTBUM ISl OKPYKAOLIEH
cpensl;

OCO3HaHHE TJI00ATIBHOTO XapaKTepa SKOJOTHYECKUX MPOOIIEM U My TEH UX PEIICHUS;
CIOCOOHOCTH MUCMOJIB30BaTh MPUOOPETaEMbIE TTPU U3YUCHUH OUOJIOTHUU 3HAHUSI K YMEHUS
MIpU pEUIEHUU TPOOJIEeM, CBSI3aHHBIX C PallMOHATBHBIM MPUPOIONOIB30BAHUEM
(coOmroneHue mMpaBuUil TOBEJACHUS B TPHUPOJE, HAMPABIEHHBIX HA COXpaHEHUE
paBHOBECHS B DKOCHUCTEMAX, OXpaHy BUJIOB, YKOCHUCTEM, Orochepsr);

AKTUBHOE HENPUATHE NEUCTBUM, NPUHOCIIIMX BpEd OKPYKAIOIIEH NPUPOIHOU
cpene, yMEHUE MPOTHO3UPOBATh HEOIArONPHUSITHBIE SKOJOTMYECKHE TOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUN U TIPEIOTBPAIATh UX;

HaJIMYME PA3BUTOrO0 HKOJOTHYECKOTO MBIIUICHHS, DKOJOTHYECKON KYJbTYpHI,
OIbITA JEATEIBHOCTH 3KOJOIMYECKOM HAIPABIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMHU B TIO3HABATEIbHOW, KOMMYHMKATUBHOW M COLIMAJIBLHOW MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOU IESITENBHOCTH IKOJOTHUECKON HAIIPaBJIEHHOCTH;

8) MeHHOCTH HAYYHOT0 MO3HAHUSI:

C(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JHAJOre KYJBTYP,
CIMOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpPILICHCTBOBAHUE SI3BIKOBOM M  YHMTATCILCKOM KYJIBTYPbl Kak CpeACTBa
B3aUMOJICHCTBHS MEXKTy JTIFOJAbMHU M IMO3HAHMS MUPA;
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MOHUMaHue crienu(uKy GMOJOTHH KaK HAyKH, OCO3HAHUS €€ PO B (POPMUPOBAHUH
palMOHATBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU  IEJIOCTHOTO  MPEACTABIICHUS
00 OKpy’KarolleM MHpe Kak O €IMHCTBE IPUPOIbI, YeJIOBeKa U 0OILIecTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEW U pEIIeHUH MpOoOJIeM COXpPaHEHUS MPUPOIAHOTO
paBHOBECHS;

yOSXKIAEHHOCT, B 3HAYMMOCTH OHOJOTHHM JJIi COBPEMEHHON LMBUIM3AIUU:
oOecrie4eHuss HOBOTO YPOBHS pPa3BUTHS MEIMUIMHBI, CO3[JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PeCcypCHbIE MPOOJIEMBbl Pa3BUTHS YEIOBEYECTBA,
IOMCKa TyTEH BBIXOJAa M3 TJI00ATBHBIX SKOJIOTUYECKHX TMpo0ieM U obecredeHus
nepexojia K YCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCHOJIB30BAHUIO MPHPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OMOJOTMYECKUX 3HAHUN B LEISIX MOBBILICHUS
oOmiel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTu
(YHKIIMOHAJIBHOU IPaMOTHOCTH O0yUarommxcs, (GopMUPYEMOH NpU U3y4EHUNOUOIIOTUY;

MOHMMAHUE CYIIHOCTH METOAOB TIO3HAHWs, HCIOIB3YEMBIX B ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCMOJIb30BaTh MOTydYaeMble 3HAHHS IS aHAIM3a U OOBSICHEHHS
SIBIICHUN OKPY’KAIOIIETO MHUpPa M MPOUCXOIANINX B HEM WM3MEHEHHUU, YMEHHUE JemaTh
00OCHOBaHHbIE 3aKJIIOUYEHHS Ha OCHOBE HAYYHBIX (DAaKTOB U HMMEIOIIMXCS JAHHBIX C
LEJIbIO MOJTYYEHHsI IOCTOBEPHBIX BBIBOJIOB;

COCOOHOCTh CAMOCTOSITEIHPHO MCIOJB30BaTh OMOIOTUYECKUE 3HAHUS IS PEIICHUS
po6JieM B peabHBIX JKU3HEHHBIX CUTYAIINAX;

OCO3HAaHHWE IEHHOCTU HAyYHOM JI€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISAThH
POEKTHYIO M UCCIIEI0BATENbCKYIO JEATENbHOCTh UHIMBUYAJIbHO U B TPYIIIE;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHWH MO OWOJIOTUM B COOTBETCTBHH C JKU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUs y4yeOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3HA4YuMMble i1 (OPMUPOBAHMS  MHUPOBO33pPEHUS  OOydaroUIMXcs
MEXAUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOIIEHAYYHbIE TOHATHS, OTpaKarolue
LEJIOCTHOCTh HAYYHOU KapTHHBI MUpa U crieln()UKY METOA0B IO3HAHMS, UCTIOJIb3YEMbIXB
€CTECTBEHHBIX HayKax (BELIECTBO, YHEPIHsl, ABJICHUE, MPOIIECC, CUCTEMA, HAYUHbIN (aKT,
IOPUHLIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus, HCCIeAOBaHHE, HAOJIIOICHHE,
U3MEpEHUEe, DKCIEPUMEHT U  JApyrue); yHUBEpCalbHble Yy4yeOHbIE JCHCTBUSA

(mo3HaBaTebHbIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC), o0ecreunBaroIINe
dopmupoBaHre (QYHKIMOHAIGHOW TpPaMOTHOCTH W COIMAJILHOW  KOMITCTCHITUU
oOyyJarommxcs; CIIOCOOHOCTH O0yJaroIIIXCsI UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWA W YyHHUBEpCAIbHbIE YyueOHBIE
JIEUCTBHUS B II03HABATEILHOU U COLIMAIBHOM ITPAKTHUKE.
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B pesynbrate m3ydeHusi OMOJOTMHM Ha YPOBHE CpPEIHEro oOIIero ooOpa3oBaHUs y
obOyyJaromierocss OyayT cOpMHUPOBAHBI TIO3HABATEIBHBIC YHUBEPCAIbHBIC YYeOHBIE
JICHCTBUS, KOMMYHHUKATUBHBIC YHHBEpPCAIbHBIC Y4YCeOHBbIC JCHCTBHS, PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUeOHBIC JCHCTBHSI, COBMECTHAS JICATEITHHOCTD.

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE Y4eOHbIC ACCTBUS
Ba3oBble Jornueckue aeicTBUA:

CaMOCTOSTENbHO (HOPMYJIMPOBATh U aKTyaJU3UPOBATh MPOOJEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIN3a,
CUHTE3a, CPAaBHEHUS, KIacCH(PUKAIUN, 000OIICHNS ), PACKPHIBATH CMBICIT OMOJIOTHYECKUAX
NOHATUHN (BBIIETSATh WX XapaKTepHble NPU3HAKHU, YCTAHABIMBATH CBSI3U C JPYTUMHU
MOHSATUSIMHU );

OTIPENENATh 1NN IeATeIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUHU UX JOCTHKECHHUS,
COOTHOCHUTH PE3YyJIBTATHI ICSITEIbHOCTH C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE TIOHATHS 111 OOBsICHEHUS (DAKTOB U SIBIICHUI KUBOU
PUPOIBL;

CTPOUTDH JIOTUYECKUE PACCYKJEeHUS (MHIYyKTUBHBIC, JEIYKTUBHBIC, MO AHAJIOTHH),
BBEISIBIIATH  3aKOHOMEPHOCTH W TPOTHBOPEYUS B pPACCMAaTPUBACMBIX  SBIICHUSX,
(GbOopMyIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJICTIbHBIC CPEJCTBA Il TPEACTABICHHS CYIIECTBECHHBIX
CBSI3€M M OTHOIIECHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUU
Pa3HOTO POJia, BEIIBICHHBIX B PA3IMIHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IIJIaH PEHICHWS TMPOoOJeMbI C YYETOM aHAW3a WMEHOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaTIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTH, OIICHUBATH COOTBETCTBHE pPE3yIhTaTOB
1EJI5IM, OLICHUBATh PUCKHU TIOCIICICTBUN JIEATEIbHOCTH;

KOOPJIMHHUPOBATh W BBITIONHATH PabOTy B YCIIOBHUSX PEATbHOTO, BUPTYaIHLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HCHHBIX MPOOJICM.

ba3zoBble ucciaenoBare/bCKue 1eMCTBUSA:

BJIQJICTh HAaBBIKAMU YyYEeOHO-MCCIIEIOBATEILCKOH W TIPOCKTHOM JEATETHLHOCTH,
HABBIKAMH pa3penieHus: mpoosieM, CIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS NMPAKTUYSCKUX 3aJiay, NPUMCHCHHUIO Pa3IUYHBIX METOJIOB
MO3HAHUS,

WCIIOJIB30BATh PA3JIMYHBIC BUJIBI ACATEIBHOCTH TI0 TIOJIYYCHHIO HOBOTO 3HAHHUSI, €TO
WHTEPIpETalUU, TPEOOPa30BAHUIO0 U IPUMEHEHHUIO B YUYCOHBIX CUTYallUSX, B TOM YHCIIE
P CO3/TaHMH YUCOHBIX M COIMATBHBIX TPOCKTOR;

dbopMHpOBaTH HAYYHBIM THWIT MBIIIJICHUS, BIIAJETh HAYYHOW TEPMHUHOJIOTHCH,
KITFOUEBBIMU TOHSATUSMH U METOJ[AMU;

CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 337]a4i B 00Pa30BaTEILHOMN JAESTEIHHOCTH
Y )KU3HEHHBIX CUTYaITUsIX;
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BBISIBJISITh IIPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a/1a4y, BbIIBUIATh
TUINOTE3Y €€ PELICHMs], HAXOUTh apryMEHTBI JJIsl 1OKA3aTeNbCTBA CBOUX YTBEPKICHUM,
3a71aBaTh MapAMETPbI U KPUTEPUU PEILICHUS;

aHaJM3UPOBAaTh MOJIYYEHHBIE B XOJI€ PELICHUS 3aJa4d pPE3yJbTaTbhl, KPUTUUYECKU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

JaBaTh OLIEHKY HOBBIM CHUTyallMsIM, OIICHMBAaTh MPUOOPETEHHBIN  OIBIT;
OCYLIECTBJIATH LIEJICHANIPABICHHBIN TOUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS
B Ipo(hecCUOHATIBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHMS B IIO3HABATEIBHYID M MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEU, TIPEJIaraTb OPUTHHAIBHBIEC MOJIXO0/Ibl U PELICHUSI, CTABUTH
poOJIeMBbI U 3a/1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pab6ora ¢ undopmanmueii:

OpUEHTHUPOBAThCS B PA3IMUHBIX MCTOYHUKAX HH(OpManuu (TeKcTe Y4eOHOro
oCcOOUsI, HAYYHO-TIOMYJISIPHON JTUTEpAType, OMOJIOTUUECKHUX CIIOBAPSIX U CIIPAaBOYHHKAX,
KOMITBIOTEpHBIX ~0a3ax JaHHbIX, B VHTepHeTe), aHamu3upoBaTh HUHMOpMAIUIO
Pa3IMYHBIX BUJIOB U (POPM NPE/ICTABIICHUS, KPUTHUECKU OLIEHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

dbopMyIMpOBaTH 3aMPOCHl U TPUMEHSThH Pa3JIMYHbIE METObI IIPHU MOUCKE U 0TOOpE
Oouonornyecko nHGoOpMaIi, HEOOXOIUMOM J1JIsl BBITIOJIHEHUS YUEOHBIX 3a/a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  MH(POPMAIUMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJbTYpy AaKTUBHOTO WCIIONB30BAHUS Pa3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BbIOMpPATh ONTUMAIbHYIO (OPMY MPEACTABICHHUS OMOJOTMYECKON
uHdopmaruu (cxembl, rpaduKu, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTOE);

UCIOJIb30BaTh HAYUHBIN A3bIK B KaUECTBE CpPEACTBa MpU paboTe ¢ OMOJIOTUYECKOM
uH(popMaluen: NPUMEHATh XUMHUYECKHE, (PU3MYecKue M MaTeMaTHUYeCKHe 3HAKU U
CHUMBOJIBI, GOpMYJIbI, a00pEeBUATYPY, HOMEHKJIATYPY, UCII0JIb30BaTh U MPEOOPa30BhIBAThH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJITHOCTH;

BJIQJICTh HABBIKAMHU PACMO3HABaHUSA U 3aIUThl MHGOpMAIHK, WHPOPMAIMOHHOM
0€3011aCHOCTH JIMYHOCTH.

KoMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE AeiCTBUS
O01enue:

OCYIIIECTBJIATh KOMMYHHUKAIIMM BO BceX c(depax KW3HU, aKTUBHO Y4acTBOBATH B
JAAJIOTe WM JIMCKYCCUH IO CYIIECTBY 00CYK/1aeMoi TeMbl (YMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBATh CYXKJEHUSI OTHOCUTEILHO BBIMOJHECHUS MpeJIaracMoi 3aauu, yUUThIBaTh
WHTEPECHI U COTJIACOBAHHOCTH MO3UILIUM IPYTUX YYACTHUKOB AUAJIOTa WU TUCKYCCHUH);
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pacrno3HaBaTh HEBepOAIbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAUEHHUE COLIMATTBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CUTyallud, yMEThb CMAT4aTh
KOH(JIUKTHI U BECTH MIEPETOBOPHI;

BIQJIETh Pa3IMYHBIMH CIIOCOOAMU OOIICHWS M B3aUMOJICHCTBUS, TOHHUMATh
HaMEpEeHUsI IPYTHX JIOJIeH, MPOSBIATh YBaXHTEIHHOE OTHOUICHHE K COOECeHUKY HB
KOPPEKTHOM Popme PopMyITUpOBaTH CBOH BO3PAKECHHS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEZCTB.

CoBMecTHaAsI 1€ATEJIbHOCTD:

MOHUMATh U KCIOIb30BaATh MPEUMYIIECTBA KOMAaHIHON U MHIUBUIyaIbHOU pabOThI
MIPU PEIICHUU OUOJOTUYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHUS
IpynmnoBbIX (OPM B3aUMOJICHCTBUS MPHU PEIICHUH YU4eOHOU 3a1auu;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUN C YUETOM OOIIMX MHTEPECOB
Y BO3MOXXHOCTEHN KaXKJI0T0 YJeHa KOJUICKTHUBA;

IPUHUMATH L€ COBMECTHON AEATEIbHOCTH, OPTaHU30BbIBATh U KOOPJIMHUPOBATH
JEUCTBHS IO €€ IOCTUKEHHUIO: COCTABIIATh IJIaH JEUCTBUM, paCOpelesiATh POJIU C YUYETOM
MHEHHUI YYaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh Kaue€CTBO CBOETO BKJIaJa M KaXJOT0 yYacTHHUKAa KOMAaHIbl B OOIIUM
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE IPOEKTHI, OILICHUBATh HJEH C T[O3UIMU  HOBU3HBHI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIISATh TO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3IUYHBIX CUTYalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE yUeOHbIE HeHCTBUA
Camoopranusanus:

WCITOJTH30BaTh OMOJIOTUYECKHUE 3HAHWS JJIA BBISBJICHHS TPOOJIIEM W MX PEHICHUSB
KU3HCHHBIX M YUYCOHBIX CUTYaIIUAX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUU IEJIEBhIE U CMBICIOBBIC YCTAHOBKHUB
CBOUX JIEHCTBUAX M MOCTYIKAaX MO OTHOIICHUIO K KUBOW MPUPOJIEC, CBOEMY 3JI0POBBIO U
3I0POBBIO OKPY>KAOIIIHX;

CaMOCTOSTEIIbHO  OCYIICCTBIISITH  ITO3HABATCIBHYIO  JEATEIBHOCTh, BBISBIATH
npoOiemMbl, CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJladyd B 0Opa30BaTEIBHOU
NEATESTLHOCTH W KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSITEIIFHO COCTABJIATh IUIAH PEHICHUS MPOOJIeMbl ¢ YUETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUI;

JaBaTh OIICHKY HOBBIM CUTYaIIHsIM;
pacCHIMPATh PAaMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHI;

JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a

pelieHue;
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OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IMIUPOKOW 3PYAMUIMUA B Pa3HBIX
o0JacTsSX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOW OOpPA30BaTENbHBI U KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIMsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IEIISIM;

BJIQJICTh HABBIKAMH I103HABATEIBHOM pPEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BATh
npuémMbl pedIeKCUU JJIsl OLICHKU CUTYAIlMH, BBIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATh PEIICHUS MO UX CHUKECHUIO;
MIPUHUMATh MOTUBBI M ApTYMEHTHI APYTUX IIPU aHATIU3€E PE3YIbTATOB €SI TEIBHOCTH;

IlpunsiTHe ceds U APYyrux:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX MIPU aHAIIU3E PE3YIbTATOB JEATEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OIIUOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMH JIPYTOro YeIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIE pe3yNIbTaThl OCBOECHHUS COAEpkKaHUSA yueOHOro npeamera «buomorusy
Ha YriIyOJEHHOM YpOBHE OPHEHTHUPOBAHBI Ha oOecledeHue Mpo(UIBHOTO O00YyUYeHHs
oOyyatouuxcst Ouonoruu. OHU BKIIOYAKOT: crerupuyeckue s OMOJOTUU HayudHbIE
3HAHMS, YMEHHS M CHOCOOBI JEHCTBUM 1O OCBOCHHIO, MHTEPHpPETalud U
npeoOpa3oBaHUI0 3HAHUN, BUABI JAEATEIBHOCTU MO MOJYYEHHUIO HOBBIX 3HAHUM U UX
NPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX, a TaKXKE€ B PEAJbHBIX >KM3HCHHBIX CUTYallUsX.
[IpenmeTHbIE pe3yIbTATHI MPEICTABIEHBI 110 TOJaM U3YUYEHUS.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO Iipeamera «buonorus» B 10 kiaacce
JIOJKHBI OTPAXKATh!

c(hOpPMHUPOBAHHOCTh 3HAHUU O MECTE U POJU OHOJOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (DOpMHpPOBAHUHU €CTECTBEHHO-HAYUYHOW KapTHHBI MHpA, B TMO3HAHUU 3aKOHOB
OpUPOABl M PEHICHUH MpoOJeM pallMOHATBHOTO TMPHUPOJONOIL30BAHMS, O BKIIAJIE
POCCHIICKUX U 3apyOSKHBIX YUEHBIX B pa3BUTHE OUOIOTHH;

BJIAJICHUE CHUCTEMOU OMOJOTUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAlONINE OMOJIOTHYECKUE TEPMUHBI U TIOHITHS (PKU3HB, KJIETKA, OPTaHU3M,
MEeTaboJIM3M, TOMEOCTa3, CaMOPETYJIAINS, CaMOBOCIPOU3BE/ICHNE, HACJICICTBEHHOCTD,
U3MEHYHUBOCTh, POCT U pa3BUTHE), OHOJIOTMYECKHE Teopuu (KJIETOYHAsE TEeOopus
T. IIBanna, M. Ilneinena, P. BupxoBa, XpoMOCOMHass T€OpUsi HACIEACTBEHHOCTHUT.
Moprana), yuenusi (H.1I. BaBunmoBa — o 1eHTpax MHOTrooOpa3usi U TPOUCXOKICHUS
KyJbTYPHBIX PacTEHHUIi), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB TIEPBOTO TMOKOJICHHS,
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pacillerieHnus, YHCTOThl TraMeT, HEe3aBHUCHUMOro HacienoBanus [. Mennens,
TOMOJIOTHYECKHX PSIIOB B HacyieacTBeHHOM n3MeHunBocTyd H.M. BaBuioBa), mpuHIHUIIBI
(KOMILJIEMEHTapHOCTH );

BJIQJICHHE OCHOBHBIMH  METOJaMH HAyYHOTO  TO3HAHMS, HCIOJB3YEMBIX
B OMOJIOTMYECKUX HCCIEJOBAHUSAX IKUBBIX OOBEKTOB (OmMHCaHWE, HU3MEpPEHHUE,
HAOJFO/ICHHE, SKCTICPUMEHT);

YMEHHE BBIJCNATH CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
9YKapUOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCJE OaKTepui,
rpubOB, pacTeHMi, XKMUBOTHBIX W YEJIOBEKa, CTPOCHHS OPraHOB M CHCTEM OPTraHOB
pacTeHuM, S>KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KXU3HENIEATEIbHOCTH, MPOTEKAIOIUX B
OpraHu3Max pacTeHUH, >KUBOTHBIX U YEJIOBEKa, OMOJOTMYECKUX MPOLIECCOB: OOMEHa
BelecTB  (MeTabonM3M), TPEBpALICHUs SHEPruu, OpOXKEHHUs, aBTOTPOGHOrO U
reTepoTpo(PHOro TUMOB NUTaHUA, (POTOCMHTE3a M XEMOCHUHTE3a, MHUTO3a, Meio3a,
ramMeToreHesa, AMOpHOreHe3a, MNOCTIMOPHUOHAIBHOIO  PAa3BUTHS, Pa3MHOKEHUS,
UHAMBHUIYAJIBHOTO Ppa3BUTHUsSL OpraHu3Ma (OHTOI€HE3a), B3aUMOJAECHCTBUS T'€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOODa;

yMEHHE YyCTaHAaBIMBAaTh B3aUMOCBSI3M MEXIy OpPraHOMAAMH KIETKH H UX
(GYHKIIUSIME, CTPOCHHUEM KJIETOK Pa3HBIX TKaHEW W WX (PYHKIMAMH, MEXIYy OpraHaMu U
CUCTEMAMM OpPTaHOB y PpAaCTEHUI, KUBOTHBIX U YEJOBEKAa M HUX (PYHKIUAMH, MEXKIY
CUCTEMAMM OpPraHOB M HUX (YHKUUSAMH, MEXKIY dTamaMu OOMEHa BEIIECTB, ATAalaMu
KJIETOYHOTO IMKJIA M JKU3HEHHBIX IIMKJIOB OPraHu3MOB, 3TanamMu 3MOPHOHAJIBHOIO
pPa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM, (PEHOTUIIOM M (PAKTOPAMH CPEJbI OOUTAHMUS;

YMEHHE BBISBIATH OTJIMYUTENbHbIE TPU3HAKK J>KUBBIX CHCTEM, B TOM YHCIE
pacTeHM, KUBOTHBIX U YEJIOBEKA;

YMEHHME  HUCIOJB30BaTh  COOTBETCTBYIOLME  ApryMEHThl,  OMOJOTHMYECKYIO
TEPMHHOJIOTHIO W CHMBOJHMKY IS JIOKa3aTeIbCTBAa POJCTBA OPTaHU3MOB pPa3HBIX
CUCTEeMAaTHUYECKUX TPYIIT;

YMEHHE peniaTh ONOJIOTUYECKUE 3a7auH, BBISIBIISTh MPUIMHHO-CIICJICTBEHHBIE CBSI3U
MEXy MCCIeAyEeMbIMH OMOJIOTUYECKUMHU MPOLIECCAMU U SIBICHUSMH, J€NaTh BBIBOABI U
IPOrHO3bI HA OCHOBAHUU IOJIyYE€HHBIX PE3YJIbTaTOB;

yMEHUE BBITIOJIHATH JIA0OPATOPHBIC U MPAKTHUYECKUE PabOThI, COOMIOAATh TpaBuiIa
npu paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUTIOTE3bI, IPOBEPATh MX JIKCIIEPUMEHTAIBHBIMHU CPEICTBAMHU,
dbopMynupys 1IeJdb MCCIEAOBaHUs, aHAIM3UPOBATh MONTYYCHHBIE Pe3yIbTaThl M JIENaTh
BBIBO/IbI;

YMEHHE Y4YacTBOBaTh B Y4YeOHO-MCCIEAOBATENIbCKOW paboTe mo Ouojoruwy,
DKOJIOTUHU ¥ MEUIIMHE, TPOBOAUMOI Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MMyOJINIHO
MPECTaBIISITh MOTYYCHHBIE PE3yIbTaThl HA YUEHUYECKIX KOH(PEPEHIINSAX;

yYMEHHE OIEHWBATh ITHUYECKHUE aCMEKThl COBPEMEHHBIX HCCIICIOBAaHWA B 00JacTH
Ouonoruu W MEOUIMHBI  (KJIOHMPOBaHHE, HMCKYCCTBEHHOE  OIUIOJOTBOpPEHUE,
HapaBlIEHHOE U3MEHEHNE TeHOMA U CO3IaHHE TPAHCTEHHBIX OPTraHU3MOB);
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YMEHHME OCYLIECTBIIAITb OCO3HAaHHBIM BbIOOp Oyaymied mpodeccrnoHalbHOMI
JESTEIbHOCTH B 00JIacTH OMOJIOTUH, METUIMHBI, OHOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO  XO35MCTBA, MMILEBONM NPOMBIIUIEHHOCTH, YIAyOJIsATh MO3HABATEIbHBIN
UHTEpPEC, HAIpPaBJICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH mpodeccuu u
OpOAODKEHHE  OMOJOTMYECKOro  0o0pa3oBaHUsT B OpraHM3alUsX  CPEIHEro
1po(heCCUOHATIBHOTO U BBICIIEr0 00pa30BaHMsL.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 11 kiaacce
JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTHUHBI MHpa,B
NO3HAHWN 3aKOHOB NPHUPOJABI U PEIICHHH 3KOJOTMYECKHX MpOOJIEM YelIOBEYeCTBa, a
TaKXe€ B PEIICHUH BOMPOCOB PAIIMOHAIBHOTO MPUPOJIONOIB30BaHus, U B (POPMUPOBAHUU
[IEHHOCTHOTO OTHOUIIEHUSI K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJAJE POCCHUMCKUX U
3apyOEKHBIX YUEHBIX-OMOJOr0B B Pa3BUTHE OMOJIOTHH;

yMEHUE BIIQJIETh CHUCTEMOM OWOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET
onpeaereHus] U MOHMMAaHHUE CYIIHOCTH OCHOBOIIOJAralIuX OMOJIOTMYECKMX TEPMHUHOB
U TOHATHHM (BHI, dKOocucTeMa, Ouocdepa), Ouojgormyeckue Teopuu (dBOIIOIUOHHAS
teopust U. JlapBuHa, cuHTeTHMueckas Teopus 3Bosonun), yuenus (A.H. Cesepuosa — o
OyTSX W HampasieHusx sBoionuu, B.M. Bepnaackoro — o Ouocdepe), 3aKOHbI
(renetnueckoro paBHoBecus Jx. Xapau u B. BaiinGepra, 3apojbIlieBOr0 CXOJCTBa
K.M. bapa), npasuwna (Muanumyma lO. JIubuxa, SKOJOTHMUECKON MUPAMUABI YHEPTUH),
runotessbl (runoreza «mupa PHK» V. I'un6epra);

YMEHHE BJIaJIETh OCHOBHBIMU METOJaMU HAYYHOI'O TO3HAHMS, HCIOJIb3yEMbIMHUB
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX O0OBEKTOB M SKOCUCTEM (OIMHCAHKE, U3MEPEHHUE,
HaOJII0JICHUE, SKCIEPUMEHT), CIOCO0aMU BBISIBJICHHUS U OLEHKH aHTPOMOTEHHBIX
W3MEHECHUU B IPUPO/IC;

yMEHUE BBIJICTSATh CYIIECTBEHHbBIE MPU3HAKU: BUJIOB, OMOTE€OIIEHO30B, YKOCUCTEM U
ouocdepsl, CTAOUIM3UPYIOIIETO, ABMKYIIIETO U Pa3phIBAIOIIETO €CTECTBEHHOIO 0TOOpA,
ATONIATPUYECKOTO0 M CHUMIATPUUECKOTO0 BUA000pa30BaHUS, BIUSHUS JBIKYIIUX CHII
SBOJIIOLMMA HA TEHO(MOHJ MOMyISUU, MNPUCITOCOOJEHHOCTH OPraHUu3MOB K Cpefe
oOuTaHus, YepeloBaHWs HAIPaBJICHUN DSBOJIOIMK, KPYrOBOPOTa BEIIECTB U TMOTOKA
SHEPIruU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3M MEXIY MPOILECCAMH 3BOJIIOIUH, IBUKYIIIUMHU
CUJIaMU aHTPOTIOTEeHE3a, KOMITOHEHTAMH PA3JIMYHBIX SKOCUCTEM U MPUCTIOCOOTICHUSIMU K
HUM OpPraHU3MOB;

YMEHUE BBISIBJIATH OTIMYUTEIIbHBIE PU3HAKU JKUBBIX CHCTEM, TPUCTIOCOOJICHHOCTD
BUJIOB K cpefie OOuTaHus, aOMOTHUYECKUX W OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€ OPraHU3MOB B COOOINECTBAX, AHTPOTIOTEHHBIX H3MEHEHUN B SKOCHCTEMAaX
CBOEH MECTHOCTH;

YMEHHE  HCIIONB30BaTh  COOTBETCTBYIOIIUE  ApPTyMEHTHI,  OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJII JIOKa3aTEIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
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CHUCTEeMAaTUYECKUX TPYMI, B3aMMOCBS3H OPTaHW3MOB U Cpelbl OOUTAHMs, €IMHCTBA
YEJIOBEUECKHUX pac, HEOOXOAMMOCTH COXPAaHEHUS MHOTO00pasHsi BUIOB M SKOCHCTEM KaK
YCIIOBUS COCYIIECTBOBAHUS IIPUPOJIBI U YETIOBEUYECTBA;

YMEHHE periaTh OMOJOTUYECKHE 3a/1a4H, BBISBIIATH PUIUHHO-CIICACTBCHHBIE CBS3H
MEXIY HUCCIEAYEMBIMU OMOJIOTMYECKUMH MPOIECCaMU U SBJICHUSMH, JEJIaTh BHIBOIBI U
MIPOTHO3bI HA OCHOBAHUY TTOJIYYCHHBIX PE3yJIbTATOB,;

YMEHHE BBITIOJHATH J1a00paTOpHBIC W MPAKTUYECKUE PaOOTHI, COOIIONATh MpaBUIa
pu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUTIOTE3bI, MPOBEPSATh MX 3KCIICPUMEHTAIBHBIMHU CPEICTBAMHU,
dbopMyUpys 1IeTb UCCICIOBAHUS, aHATM3UPOBATH MOJYYCHHBIC PE3YIbTAaThl U JEIaTh
BBIBO/IBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIbCKONW pabore 1o Ouojoruw,
HKOJIOTMH M MEIUIIUHE, IPOBOANMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOLIECTB, U MyOJIUIHO
MIPEICTABIIATH MOJTyYEHHBIE Pe3yJIbTaThl HA YICHHUECKUX KOH(DEPEHIINSIX;

yMEHHUE OIIEHHWBATh TUIOTE3bl U TEOPUU O MPOUCXONKICHUHU >KU3HH, YEIOBEKA U
YEeJIOBEUECKMX pac, O TMPUYMHAX, IOCICACTBUAX M CIOCO0ax MPEeIOTBpAICHUS
ro0ajbHBIX H3MEHEHUH B Ouocdepe;

yMEHUE OCYIIECTBISITh OCO3HAHHBIM BbIOOp Oynaymiel mnpodeccuoHaIbHON
NEATETLHOCTH B 00JIACTH OWOJIOTHH, AKOJOTHH, MPHUPOJIOIOIB30BAHUS, MEIUITUHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETCPUHAPUHU, CEIBCKOTO  XO3SIMCTBA, IHUIIEBOMN
NPOMBINUICHHOCTH,  YIIyOnsATh  TIO3HABATCNBHBI  HMHTEpPEC,  HAIPaBJICHHBINA
Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOINICH Mpodeccuu U MpoI0KEHHE OUOJIOTHYECKOTO
00pa3oBaHUs B OpraHU3aIusix CpeaHEro NpoecCHOHaIbLHOIO 1 BBICIIET0 00pa30BaHMUs.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue Tem | KonuuectBo OcHOBHBIE BUJIBI IEATETLHOCTH
[IporpammHoOe conepkaHue
/T y4eOHOTO ImpeaMeTa 4acoB 00yJaronmxcst
1 | Tema «buosorusi Kak HayKa»
1.1 | buonorus kak 1 CoBpemeHHas Ouoorus — PackpsiBaTh conepxaHne TEPMUHOB U

KOMITJICKCHAsI HayKa
M KaK 4acThb
COBPEMECHHOTO
00IIeCTBA

KOMIUIEKCHas Hayka. KpaTkas ucropus
pa3BuTHs Onosnoruu. buosornueckue
HAyKHU U U3y4aeMbI€ MU IPOOJIEMBI.
dyHaaMeHTalbHbIE, TPUKIIAHBIE U
MTOMCKOBBIE HAYYHBIE UCCIIEI0BAHUS

B OMOJIOTHUH.

3HaueHune 6MoJIOTUH B (POPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMOJOruel. 3HaUeHue
OMOJIOTHY B IPAKTUYECKOMN
JeATEIbHOCTH YEIOBEKa: MEIUIMHE,
CEJIILCKOM XO03S5MCTBE,
MPOMBIIIUIEHHOCTH, OXPAaHEe MPUPOIBI.
JdeMoHcTpanuu

[TopTpeTtsl: Apuctorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /lapBus,
V. T'apsei, I'. MeHaens,

B.U. Bepnanckuu, N.I1. I1aBnos,

MOHATHI: HAYYHOE MUPOBO33PEHHUE,
Hay4yHas KapTHUHA MUpPa, HAYYHbIN
METOJI, TUIIOTE3a, TEOPHUSI, METOIbI
HCCIIETOBAHMUSL.

XapaxkTepuzoBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJib
Cpeau IPyTUX €CTeCTBEHHBIX HaYK.
OueHnBaTh BKJIaJ OT€UECTBEHHBIX
Y4EHBIX B PA3BUTHE OMOJIOTHH.
OueHnBaTh POJIb OMOJIOTUYECKHUX
OTKPBITUM U UCCIICIOBAHUN B Pa3BUTUU
HayKH U MPAKTUYECKON JIeATEIbHOCTU
JOEH.

[lepeuncnsats npodeccuu, CBI3aHHBIE
C COBPEMEHHOM OHOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTUUECKOTO
HCIIOJIB30BaHUs JOCTUKEHUN ONOJIOTUH
B MEJIUILIMHE, CEIbCKOM XO351CTBE,
MPOMBIIIEHHOCTH U OXPaHE MPUPO/IbI
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N.1. Meunuxos, H.1. BaBuos,

H.B. TumodeeB-PecoBckui,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabaunp! 1 cxeMbl: «CBS3b OMOJIOTHH
C ApYTrUMH HayKaMmn», «Cucrema
OMOJIOTHYECKUX HAYK

Hrtoro yacos 1o reme 1
2 | Tema «7KuBble cuCTEMbI M X U3Y4YeHHE)
2.1 | Y)KuBble CUCTEMBI U UX 1 JKuBbI€ crCTEMBI KaK MpeaMeT PackpeiBaTh conep:kaHue TEPMUHOB

CBOICTBA

u3yudeHust orosoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, TUCKPETHOCTH U LEIIOCTHOCTb,
CJI0’KHOCTb U YHIOPSIAOYEHHOCTD
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCITPOU3BE/ICHHUE,
pa3apaxuMoCThb, U3BMEHYUBOCTb,

POCT U pa3BUTHE.

JleMoHcTpanuu

Tabsuibt 1 cxembl: «OCHOBHBIC
MIPU3HAKYU KU3HWY», «bromornyeckue
cucTeMbl», « CBOMCTBA JKUBOU
MaTEPUN»

Y TIOHSITUN: )KUBasi CUCTEMA, JJIEMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKAs yIOPSIAOYEHHOCTb,
YIIPABISIEMOCTh, UEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTYpY U
CBOWCTBA KUBBIX CUCTEM, OTIUYUS
XUMHUYECKOTO COCTaBa OOBEKTOB KUBOM
Y HEXUBOU MPUPO/IbI, OO MPUHLIKIT
KJIETOYHOM OpraHu3aluu )KUBbIX
CUCTEM.

CpaBHUBAaTH OOMEHHBIE TTPOLIECCHI

B HE)KMBOW U KUBOM MPUPOJIE;
PACKpBIBATh CMBICIT PEAKLIAN
MeTaboJiu3Ma.

OOBSACHITHL MEXaHU3MBbI
CaMOpPETYJISILINU )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUYECKOTO YPOBHS;
PaCKpbIBATh CYyTh IPUHIIUIIOB

43




MOJIOKUTEIIBHON U OTPULIATEIILHOM
0o0paTHOM CBSI3H.

AHanu3UpoBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS, POCTA U
Pa3BUTHSI OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3aIus KUBBIX
CUCTEM

YpoBHU OpraHu3aluu KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIETOUYHBIM,
TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJISIITUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOreOIIeHOTUYECKHIA ),
ouochepnsriit. [1pomeccs,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3HB
Kak (popMa CcyIiecTBOBaHUSI MATEPUH.
Hayku, n3yyaroiiye >KuBble CUCTEMBI
Ha Pa3HbIX YPOBHSIX OpraHU3AINU.
N3yuenue xuBbIX cucteM. MeTo bl
ouosiornyeckoi Hayku. HaGmronenue,
HU3MEpEHUe, SKCIIEPUMEHT,
CUCTEMAaTHU3alIMsl, METaaHAJIN3.
IToHsiTHE O 3aBUCUMON U HE3ABUCUMOU
nepemeHHou. [InannpoBanue
skcniepuMeHnTa. [locrtanoBka u
npoBepka runote3. Hynesas runoresa.
[TonsTue BEIOOPKH U €&
JIOCTOBEPHOCTH. Pazopoc

B OMonornyecknx MaHHbiX. OIeHKa

PackpeiBath conep:kaHue TEPMUHOB U
HNOHSITUI: OOMEH BEILIECTB U
IIPEBPAILCHUE SHEPTHH,
CaMOBOCIIPOU3BEEHUE,
CaMOPETYJISLNS, PA3BUTHUE, )KU3Hb,
Hay4HbIN (DaKT, HAYYHBIA METO/,
npobJieMa, TunoTe3a, TEOPHs, IPABUIIO,
3aKOH.

[lepeuncnaTh NpU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHH
OpraHU3alliy KUBBIX CUCTEM U METO/IbI
OMOJIOTMUYECKUX UCCIIeI0BaHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEePHBIE I KaXKJI0T0 YPOBHS
OpraHU3alNN JKUBOTO.

Ha3biBaTh HaykH, U3y4arolue >KuBbIe
CUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHU3alNH.

CpaBHUBATh MKy COOOH JKHUBbBIE
CHUCTEMBI Pa3HbIX YPOBHEN
OpraHu3ally U IPOUCXOAIINE B HUX
ITPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTatoB. [[pUunHbBI HCKAXKEHUS
pe3ybTaTOB IKCIiepuMeHTa. [loHsTre
CTaTUCTUYECKOTO TECTA.
JleMoHCTpanun

Tabuuibl 1 cXeMbl: «YPOBHH
OpraHU3allU KUBOW TPUPOIBD,
«CTpoeHue KUBOTHON KIIETKNY,
«TkaHu )XUBOTHBIX», « CHCTEMBI
OpPraHoOB Y€JIOBEYECKOTO OPraHU3May,
«buoreonenos3y, «buochepar,
«MeToapl U3y4eHus KUBOU IPUPOIBDY.
O6opynoBanme: 1a00paTopHOE
obopyoBaHuE I IPOBEACHUS
HaOJII0JICHUM, N3MEPECHUH,
JKCIIEPUMEHTOB.

IIpakTnuyeckast padora
«/Mcnonb30BaHUE pa3IMYHBIX METOJIOB

P N3YUYCHHHU KUBBIX CUCTCM)).

IToka3pIBaTh poJIb TUIIOTE3 U TEOPUM
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA

HToro uacosB o teme
3 Tema «buoJorus KJIeTKkm»
3.1 | Ucropust OTKPBITHS K Knerka — cTtpyktypHO- PackpriBaTh conepkaHue TEpMUHOB U

V3y4ECHUS KIECTKHU.
Knerounas Teopus

(GyHKIIMOHATbHAS €IUHUIIA KUBOTO.
HcTopust OTKPHITHS KIICTKH.

PaGots P. I'yka, A. JleBenryxa.
Knerounas reopus (T. llIBans,

M. llnetinen, P. Bupxos). OcHOBHbIE

MOHATHI: KJIETKa, OpraHesUIbl,
AYKapUOThI, TPOKAPUOTHI, BUPYCHI,
UATOJIOTHS (KJIETOUHAs OUOIOTHS ),
KJIETOYHAs TEOPHS.
XapakTepu3oBaTh OCHOBHBIE ITaITbI
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MIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM
TEOpHUH.

JleMoHCTpanun

IToptpertsl: P. I'yk, A. JleBenryk, T.
[IIBanH, M. lIneiinen, P. Bupxos, K.
M. bap.

Oob6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKPOTpENnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK

pa3BUTHS ITUTOJIOTHH KaK HAYKH U €€
oopMIICHUE B KJIETOUYHYIO

OMOJIOTHIO.

[TokasbIBaTh BKJIA] YUEHBIX-OMOIOTOB
B U3YYCHHE KJIETOYHOTO CTPOCHUS
OpPTraHHU3MOB.

[TepeuncisiTh OCHOBHBIE MTOJIOKCHHUS
KJICTOYHOU TCOPHH, OOBACHATH €€ POJIb

B (D)OPMUPOBAHNH €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA.
IIpuBOINTH HOKA3ATEILCTBA
pPOICTBA OPraHU3MOB

C MCTOJIb30BAHUEM TOJIOKEHUN
KJIETOYHOM TEOPHUH

3.2

MeTtonbl
MOJIEKYJISIPHOU 1
KJIETOYHOM OMOJIOTUH

MeTobl MOJIEKYISIPHOU U KJIETOYHOMU
OMOJIOTUU: MUKPOCKOIIHS,
xpomarorpadusi, 3eKTpodhope3, METO
MEUEHBIX aTOMOB, AuddepeHImaIbHoe
HeHTpUyTUpOBAHUE,
KYJIbTUBUPOBAHUE KJIETOK.

H3yuenue pukcuposanHwix K1emox.
DNEeKTPOHHAs! MUKPOCKOTIUSI.
Kongorkanvnasa muxpockonus.
Bumanvhoe (npuscusnennoe) usyuenue
KIeMmOoK.

JeMoHCTpanumn

PackpbIBaTh cofiepkaHne TEPMUHOB U
MOHSITUI: MUKPOCKOIIMPOBAHUE,
MPUTOTOBJIEHUE CPE30B,
nupdepeHranbHoe OKpaIuBaHUE,
xpomarorpadus, d1eKTpodopes, MeToa
MEYEHbIX aTOMOB, IEHTpU(yrupoBaHue,
METOJ KYJIbTYpPbl KJIIETOK U TKaHEH,
Meroa pekomOnHanTHbIX JTHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3YYEHUS KUBON PUPOJIBI.

I'oToBUTH BpeMEHHBIE
MUKpOIIpenaparhl, pacCCMaTPUBaTh UX
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Tabnuiel 1 cxembl: «CBETOBOM
MUKPOCKOID», « DJIIEKTPOHHBIH
MHUKPOCKOID», «VcTopurs pa3BuTHs
METO/I0B MUKPOCKOIIHAN.
O0opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEPHUAIIbHBIX KIIETOK.
IIpakTnueckasi padora

«M3ydeHne MeToI0B KJIECTOUHOMN
ouonoruu (xpomartorpadus,
anekTpodopes, nuddepeHimaTbHoe
uentpudyruponanue, [1LIP)»

B CBETOBOI MHKPOCKOIT U JICJIaTh
OIIMCaHHE.

OOBSCHTH U COOJIIOIaTh MPaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS

Htoro yacoB no teme 2
4 Tema «XuMHUYeCKasi OPraHU3alMA KICTKID)
4.1 | XumMuueckuii COCTaB 2 XUMHUYECKHUM COCTaB KIETKU. Makpo-, | PackpsiBaTh conepkaHue TEpMUHOB U

kietku. Boma n
MHHEpPAJIbHbIC
BEIIeCTBa

MHKpPO- U YJIIbTPAMUKPOIJIIEMEHTBHI.
Bopna u €€ ponp Kak paCTBOpUTEILS,
peareHTa, ydactue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyasiuuu. MuHepaibHbIe
BEII[ECTBA KJIETKU, UX OMOJIOTHYECKas
posb. Posib KATHOHOB M AaHHOHOB

B KJIETKE.

JleMmoHcTpanuu

[uarpammel: «Pacnpenenenue
XUMHYECKHUX JIEMEHTOB B HE)KUBOU
npupone», «Pacnpenenexnue

HNOHSITUNA: AIIEMEHThI-OMOTEHBI, AUIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(QUIBLHOCTD,
ruApopoOHOCTh, TYProp, MUHEPAJIbHbBIE
BeIEeCTBA, Oy(PepHbIE CUCTEMBI,
aHUOHBI, KATHOHBI.

[TepeuncnsaTh 0COOEHHOCTH
XUMHUYECKOTO COCTABA KIETKHU.
Paznnuares Makpo-, MUKpPO- U
yJIBTPaMHUKPOIIEMEHTHI, BXOSIINE

B COCTaB )HBOTO U UX POJIb

B OpraHU3Me.

XapakTepu30BaTh CTPOEHUE U CBOMCTBA
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XMUMUYECKHX JIEMEHTOB B KUBOIA
IPUPOICY.

Ta6nuiet u cxemsbl: «llepuoauueckas
TaOJIUIa XUMUYECKHUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbI BOJBD,
«BemecTBa B cOCTaBe OPraHU3MOBY

BOJIbI; OOBSICHATh MPUUYUHBI €€ 0COOBIX
CBOMCTB U ()yHKIIUU B KJICTKE.
[Toka3bIBaTh poJib KATHOHOB U AHHOHOB
B 00€CIIeUEeHUN MPOIIECCOB
KU3ZHENIEATETLHOCTH (OCMOPEryJIsus,
co3JaHrue MEMOPAHHOTO MOTEHIMAA,
peryJsnus paboThl OEJIKOB), pabOThI
Oy(depHbIX cucrem.

YcTanaBnuBaTh B3aUMOCBSI3b CTPOCHUS
U QYHKIUY HEOPTaHUYECKUX BEIIECTB
KJICTKH

4.2

Oprannueckue
BEILIECTBA KIETKH —
OenKu

Opranunyeckue BEUIECTBA KIETKH.
buonornueckue nosumepsl. beaku.
AMHMHOKHCIIOTHBIN COCTaB OEIKOB.
CTpyKTyphl OCJIKOBOI MOJICKYJIBI.
[lepBruuHas cTpykTypa Oesnka,
MENTHIHAs CBA3b. BTopruHasi,

TPETUYHAs1, YETBEPTUUHAS CTPYKTYPHI.

Henarypanus. CBoicTBa O€IKOB.
Knaccuduxarus 6enxos.
bronornyeckue GpyHKIMHA OCITKOB.
Ilpuomneot.

JdeMoHcTpanuu

IToptper: JI. [lomuHr.

Tabnuiel u cxembl: «CTpoeHUE
MOJIEKYJIbI OeKa», « CTpyKTypbl
OEITKOBOI MOJIEKYJIBD).

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHSTUI: MOHOMEPBI, TOJIUMEPHI, OEIIOK
(IpoTenH), MeNnTH I, AMUHOKHCIIOTA,
MIETITHHAS CBSI3b, TIOJIUTICTITH/I,
JeHATypallys, peHaTypamus,
rII00yJsipHbIe U GUOPHILISIPHBIE OEIKH,
MIPUOHBI.

Xapaktepu3oBaTh OCITKH, UX
CTPYKTYPHYIO OpTaHU3AIUIO U QYHKIIUN
(cTpyKTypHas, SJHepreTHIecKas,
CUTHAJIbHAS, PETYIISITOPHAS,
JBUTATEIIbHAS, 3aIIUTHAS,
(dbepMeHTaTUBHAS ).

Ha3piBaTh XUMHUYECKHE OCHOBBI
(dbopMUpOBaHUS CTPYKTYp O€IKOBOU
MOJICKYJIBI.
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Oo0opynoBanme: XUMUYECKAS MIOCY1a U
o0opyIoBaHUE.

JlabopaTtopHnasi paGora
«OO0HapyxeHHe OeIKOB C TOMOIIBIO
KAueCTBEHHBIX PEaKIIHil»

[TpuBoANTE TpUMEPHI PUOPUIIIAPHBIX,
IJI00YJISIPHBIX OEJIKOB.

BBINOTHATE KaueCTBEHHBIE PEAKIIUN
Ha OOHapy’KeHHE OEJIKOB B KJIETKE;
OOBSICHATH MOJy4YE€HHBIE PE3yJIbTaThI

4.3 | Oprannyeckne YrneBonasl. MoHOCaxapupl, PackpriBaTh coneprkanne TEpPMUHOB U
BELIECTBA KJIETKU — Jcaxapy/ibl, OJIMTocaxapuisl U HNOHSITUN: YTIIEBOJIbI, MOHOCAXAPUbI,
YTJIEBOIbI nosucaxapuabl. OOIIMIA IJTaH CTPOSHUS | AMCAXapU/Ibl, OJIMTOCaXapuibl,

U PU3NKO-XUMUYECKUE CBOMCTBA noJimcaxapubl, I0Ko3a, pubosa,
yraeBooB. buonornyeckue QyHkuu | 1e30Kcupr003a, TaKT03a, MaJIbTO3a,
YTJIEBOJIOB. caxapo3sa, Kpaxmall, TTTUKOTEH,
JlemoHCcTpanumn LIEJUII0JI03A.
Tabnuubl u cxemsl: «CTpoeHue KnaccuguuposaTs yrieBosl
MOJIEKYJI YTJIEBOJOBY [0 CTPOEHUIO U MEPEUNCIATh UX
GyHKLIMH.
[TpuBOIUTH MPUMEPHI Pa3TUUHBIX
YIJIEBOJIOB (MOHOCaXapu/IoB,
AMcaxapuioB, OJIUTOCAXapUIOB,
MOJIMCaxapuioB)
4.4 | Oprannyeckue Jlunmupel. I'uapodunbao-THAPOGOOHBIE | PackphiBaTh coepkanre TEPMUHOB U

BEIIECTBA KJIETKU —
JIATIUIBI

cBoricTBa. Knaccudukamus munumaos.
Tpurnuuepunasl, pochoaunuabl, BOCKH,
ctepoubl. bruonornueckue QyHKImm
muaoB. OO1me cBoiicTBa
OMOJIOTMYECKUX MEMOpaH — TeKy4eCTh,
CIIOCOOHOCTH K CAMO3aMBIKaHHIO,
MOJTYTIPOHUIIAEMOCTb.

TIOHSITUI: JINUbI, TPUTIIULIEPUIBI,
dhochomumuIbl, BOCKH, CTCPOHU/IBI,
JIATIOTIPOTEUHBI, TJIUKOJIUATHU/IBI.
KiraccudunmpoBaTs AT IBI

110 CTPOCHUIO; XapaKTEPU30BaATh UX

byHKIIHA
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JleMoHCTpanumn
Tabauip! u cxembl: «CTpoeHHE
MOJIEKYJI JTUITUOBY

4.5

Hyxiennosie
KHCIIOThL. CTpoeHue u
¢byukuu JJHK, PHK,
ATOD

Hyxkneunossie kucnotsl. JIHK u PHK.
CrpoeHre HyKJIENHOBBIX KHCIIOT.
Hyxkneotuapl. [Tpunimn
KOMILUIEMEHTapHOCTH. [IpaBuiio
Yapradda. Crpykrypa JAHK — nBoiinas
CIUpalib. MECTOHAXOXKICHUE U
ouonornyeckue Gynkiuu JJHK. Buss
PHK. ®ynkiuu PHK B kietke.
Crpoenune monekyinbl ATO.
Makposprudeckue CBsi3u B MOJIEKYJIe
AT®. buonornueckue pynkuuu ATO.
BoccTraHoBi€HHBIE IEPEHOCUHMKHU, UX
byHKIMU B KJIETKE. /[pyeue
Hykaeozuompugocgpamor (HTD).
CexBenupoBanue JTHK. Memoowi
2CHOMUKU, MPAHCKPUNTNOMUKU,
NPOMeEOMUKU.

JdeMoHcTpanuu

IToptpertsl: [Ix. Yorcon, @. Kpuk,

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

Tabauue! u cxembl: «HyknenHoBbie

KUCJIOTB, « CTPOCHHE MOJICKYJIbI
ATODy.

PackpwiBath copepkaHue TEPMUHOB U
MOHSATUH: J€30KCUPUOOHYKIICUHOBAS
kuciora (JAHK), pubonyknennoBas
kucinora (PHK), Hykiieotun, HyKI€o3u,
a30THUCTbIE OCHOBAaHUS, a/ICHUH, TYaHUH,
LUTO3UH, TAMUH, ypaIui,
KOMIUIEMEHTapHbIE OCHOBaHMS,
aneHosuntpudocdar (ATD),
MaKpO3prudecKas CBs3b,
CEKBEHHUPOBAHHE, TCHOMHUKA,
TPAHCKPUNITOMUKA, TPOTEOMUKA.
XapakTepu3oBaTh, OMUCHIBATH U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykineotuaa JIHK u nBoitHo# criupanu
JIHK, cexBenupoBanue /JHK.
OnuceiBath npouecc permkaruu JJHK
B KJIETKE U Ha3bIBaTh €0
OMOJIOTUYECKOE 3HAYECHUE.
XapakrtepuzoBath ¢pynkiuu JITHK.
Pasznuuats ctpykrypy u ¢pynkiun PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILIUH.

CpaBHUBaTh HYKJIEUHOBBIE KUCJIOTHI
(AHK u PHK).
Xapaktepu3oBaTh 0COOEHHOCTH
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OobopynoBanme: XUMUYECKAS IOCY1a U
o0opyIoBaHUE.

JlabopaTtopHnasi paGora
«HccnenoBanue HyKJIEMHOBBIX KUCTIOT,
BBIJICJICHHBIX U3 KJIIETOK Pa3IUYHbIX

ctpoeHus U yHkiuu ATO.
@opMyIUPOBATh U OOBSICHATH MPUHITUIT
KOMIUIEMEHTAPHOCTH U TIPABUIIO

Yapradda

OpTraHU3MOB»
4.6 | MeTobI CTPYKTYPHOIA 1 CrpykTypHas OHMOJIOTHS: PackpriBath conepkaHue TEPMUHOB U
OnoJIoruu onoxumMmuveckue u ouoduznueckue TIOHSITUI: MOAEITUPOBAHUE,
HCCIIEIOBAHUS COCTaBa U KOMIIBIOTEPHBIN JU3ailH.
IIPOCTPAHCTBEHHOMN CTPYKTYPhI [lepeuncnsaTh NepCIEKTUBHBIE
onomonexyn. Mooeruposanue HAIIPaBJICHUA HAY4YHBIX UCCIEAOBAHUN
cmpykmypol u ynkyuti 6uomonexyn u | B CTPyKTypPHOU OMOJIOTUM, PACKPBIBATh
ux komnaekcos. Komnvromepnuiii UX 3HAYCHUC /11 MCAUIUHBI 1
OU3AH U OP2AHUYEeCKULL CUHME3 CEJIbCKOT0 X031CTBA
OUOMONEKYT U UX HENPUPOOHBIX
aHa10208
HToro yacoB 1o Teme 10
5 | Tema «CTpoeHnne n (PYHKIMH KJIECTKID
5.1 | Tumsl KIETOK. 1 Tunel KJIETOK: 3yKapuOTHYECKas U PackpeiBath copepkaHue TEPMUHOB U
[TpokapuoTnueckas npokapuotuyeckas. CTpyKTypHO- MOHATUN: TPOKAPUOTHYECKAs KIIETKA,
KJIETKA (GbyHKIIMOHATLHBIE 00pa30BaHUs KJIETOYHAs CTCHKA, MyPEUH,
KJICTKH. dhoTocuHTEeTUUECKHE MEMOpaHHI,

CtpoeHue MpoKapuOTHIECKON KIICTKHU.
Krnerounast crenka 6akTepuii U apXxei.
Oco6eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

bnaremH.

Xapaktepu3oBath GOpPMY B pa3Mepbl

MPOKAPUOTUIECKUX KIETOK; (PYHKITUN
TeHETUYECKOr0 anmnapara mpoKapHoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHUOT B OUOLIEHO3aX.
JleMoHCTpanun

Tabauip! u cxembl: «CTpoeHHEe
HYKAPUOTUYECKON KIETKU», «CTpoeHHe
MPOKAPUOTUYECKOMN KIIETKI

OnuceIBaTh MpoIIECcc
CIIOpo0Opa30BaHUsl, OTMEYATH ErO
3HAYCHHUE JJI BBDKUBAHUS OaKTepuid
IPH YXYAIICHUN yCIOBHUMA
CYIIIECTBOBAHWSI.

OnuceIBaTh pa3MHOYKEHHE ITPOKAPHOT.
OrneHuBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKapUOTHYECKOMN
KJICTKHU.
[ToBepXHOCTHBIN
amnrmnapar KJIeTKU

Crpoenue u GpyHKIHOHUPOBAHKE
DYKapUOTUYECKON KIIETKH.
[TnazmaTnueckast memOpaHa
(mazmanemma). CTpykTypa
M1a3MaTHYECKOM MEMOpaHBbI.
TpaHcnopT BelIECTB Yepes
IIa3MaTHYECKYI0 MeMOpaHy:
naccuBHbIU (MU y3us, odneryéHHas
G dy3ust), akTUBHBIHN (MIEPBUYHBIN U
BTOPHUYHBIN aKTUBHBINA TPAHCTIOPT).
[TonynpoHuitaeMocTh MEMOPaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHJOIMTO3: MUHOUUTO3, (ParoluTOo3.
Ok3o1uTo3. Knerounas creHka.
Crpykrypa U pyHKIHUU KIECTOYHOU
CTEHKU pacTeHUH, TpUOOB.
JleMmoHcTpanuu

Tabauip! u cxembl: «CTpoeHHE
HYKAPUOTUYECKON KIETKN», « CTpoeHue

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUM: TUTa3MaTHYeCKasi MeMOpaHa
(mna3mangeMma), )KHUJIKOCTHO-MO3andHas
MOJIe b, MEMOpaHHbIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
TIIMKOKAIMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAaHCIIOPT, SHAOLMUTO3,
(haronuTo3, MUHOIUTO3, IK30IIUTO3,
KJIETOYHAs CTEHKA, IJ1a3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U PYyHKIIMH SYKAPUOTHUECKOMN
KJIETKHU; TPAHCIIOPT BEIECTB

4yepe3 Mmia3MaTHIeCKyr0 MEMOpaHy:
MMACCUBHBIN U aKTUBHBIN TPAHCHOPT;
paboTy OeNKOB-KaHAIOB; padoTy
HaTPUN-KaJIMUEBOI0 HACOCA; CTPYKTYPY U
(GYHKIIUM KIETOYHON CTEHKH pacTeHU
1 rpu0oB
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KUBOTHOU KIIETKW», «CTpoeHue
PACTUTEIBLHOU KJIETKW.
O6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKpOIpENnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnyeckast padora

«M3yuenune CBOMCTB KIIETOYHON
MeMOpaHbD»

5.3

[MuTorutazma u eé
OPTaHOUIbI

[Mutonna3ma. [luto3oib. I{luTockener.
JBmxeHue muToriasmMbl. OpraHou/ bl
kieTku. O HOMeMOpaHHbIE OPTaHOUIbI
KJICTKHU: YHIOIIa3MaTHICCKasl CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
UX CTpOCHHE M (yHKIMH. B3auMoCBs3b

0,[[HOM€M6paHHI>IX OpraHona0B KIICTKH.

CtpoeHue rpanyJIsIpHOTO PETUKYITyMa.
Mexanusm nanpaesnenus 6eakos ¢ IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJsipHBIN) SHIOTIIIA3MATUYECKUI
petuxyinyM. CekperopHast PyHKIIHS
anmapara ['onbku. Moougukayus
benkos 6 annapame I o1vodicu.
Copmuposka benxoe 6 annapame
T'onvoorcu. TpaHcOpPT BELIECTB

B KJIeTKe. Bakyosnu pacTuTenbHbIX
Ki1eToK. Knerounsiii cok. Typrop.

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITHHN: IIUTOIIJIa3Ma, IITUTO30JIb,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpPTaHOU/IbI, HHOTIIA3MATUYECKAS CETh
(BIIC), anmmapat I'oab 1K, TH30COMBI,
BaKyOJIb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MEPOKCUCOMBI, KJIETOYHBIHN COK, TYpProp,
MUTOXOHAPHUH, KPUCTHI, IIIACTUABL,
XPOMOILIACTHI, JIEHKOILIACTHI,
XJIOPOILIACThI, CTPOMA, TPAHBbI,
TUJIAKOU I, JIaMeJlIa.

XapakTepu3oBaTh HATOILIA3MY
AYKapUOTUYECKOU KIIETKH;
KJIACCU(DHUITMPOBATH OPTAHOMIBI

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0JTHOMEMOpaHHBIE,
AByMeMOpaHHbIE, HEeMEMOpPaHHBIE);
OMUCHIBATH (PYHKIIUU KAXKIOTO
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[ToayaBTOHOMHBIE OPraHOUBI KJIETKU:
MUTOXOHAPHUH, TUTACTUBI.
Ilpoucxoocoenue mumoxornopuil u
naacmuo. Cumouozenes

(K.C. Mepeoickosckuii, JI. Mapaynuc).
Crpoenuie U GyHKIIMH MUTOXOHJIPUH U
ractul. [lepBuuHbie, BTOPUYHBIE U
CJIOKHBIC TIJIACTUIBI
(hOTOCUHTE3UPYIOIIUX IYKAPHOT.
XJIOpOIUIACTBI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIINX PACTCHUM.
JlemoHCcTpauumn

[Toptpetsi: K. C. MepexxkKoBCKUH,

JI. Maprynuc.

Tabnuiel u cxembl: «CTpoeHue
IYKaApPUOTHYECKOM KIETKM», « CTpoeHHe
JKUBOTHOM KJIETKN», « CTpoeHue
pacTUTENbHOU KIEeTKW», « CTpoeHue
MUTOXOHAPUM.

ObOopynoBaHmne: CBETOBOM MUKPOCKOIT;
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

IIpakTnueckas padora

«M3yueHre ABUKEHHUS [IUTOIIa3MBbl

B PACTUTEIbHBIX KIETKAX).
JlaGopaTopHnasi pabora
«HccnegoBanue miazMonusa

OpraHoHu/a B KIIETKE.
OOBSICHATH COOBITHS, CBSI3aHHEIC

C BHYTPUKJICTOUYHBIM THUIIICBAPCHUEM,
€ro 3Ha4YeHHUE JJIsI OpraHu3mMa.
OTMeuaTh 3HaUYCHHE IIUTOCKEIIETA;
XapaKTeprU30BaTh €ro AJIEMEHTHI
(MUKPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUHBIC (PUITAMEHTBI), UX POJIb
B )KU3HEACATEILHOCTH KJIETOK M TKaHEH
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" ACTIIa3MOJIN3a B PACTUTCIIbHBIX
KIJIICTKax>»

5.4 | HememOpaHHbie HememOpaHHbIE OPraHOUABI KIETKH PackpbIBaTh coepxanue TEPMUHOB U
OPTaHOMIbI KJIETKU CtpoeHue u pyHKIMH HEMEMOPAHHBIX | IOHATHI: pubOCOMAa, TIOJIMCOMA,

OpPraHOU0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TyOYJTUH, KIETOYHBIN
IIpomesicymounvie punamenmai. HEHTp (LeHTpocoMa), IEHTPUOIIH,
MuxkpoduamenTsl. AxkmuHossie HeHTpocdepa, KIryTUKH, PECHUUKH,
Muxpoguiamenmuol. MbllIeUHbIE 0a3aJIbHOE TEIBIIE.
KIIETKU. AKMUHOB8b1e KOMNOHEHMbl XapakTepru30BaTh HEMEMOpaHHbIE
HEeMbIULEYHBIX KIIeMOK. OpraHOM/IbI KIETKH, UX CTPOCHHE U
Muxkpotpy6ouku. KneTouHslii HeHTp. byHKIMIN
CTtpoeHue 1 IBUKEHHUE KIYTUKOB U
pecHu4eK. MuKpoTpyOOUuKH
uuromiasmsl. Llentpuons. benku,
accoyuupoeanmvie ¢
MuKpoghunamenmamu u
muxpompyboukamu. Momopnvle 6enxu.
JleMmoHCcTpanumn
Tabmuiel u cxeMbl: «CTpoeHue
KUBOTHOH KJIETKN», «CTpoeHue
PacTUTEIbHON KIETKU»

5.5 | Crpoenue u pyHKIMN Anpo. Obonouka siapa, XpOMaTHH, PackpsiBath conepxanue TEPMUHOB U

sapa

KapuoIuiazMa, sAPBIIIKY, X CTPOECHUE
U GyHKUMU. SaepHblil OenKOBbIN
Matpukc. [IpoctpancTBeHHOE
pacroaokKeHNe XpPOMOCOM

B HHTEp(aA3HOM sifIpe.

HOHSITUI: AP0, siIepHast 000JI0UKa,
SJIEpPHBIE MOPbI, HYKJICOIJIa3Ma
(kapuoruia3ma), TeHOM, XpOMaTHH,
YXpOMATHH, FeTEPOXPOMATHH,
SPBIIIKO, XPOMOCOMBI, IIECHTPOMEDA,
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DyxXpomamun u 2emepoxpomMamuH.
benku xpoMaTtriHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumose. foepnuiii mpancnopm.
Kierounble BKIIIOUEHHUS.
JleMoHCTpanun

Tabauiibl U cxeMbl: «Spo»

KHUHETOXOp, KJIETOUHbIE BKIIIOUEHUS.
XapakTepu3oBaTh KIETOYHOE PO KaK
LHEHTp yIpaBICHUS
KU3ZHENIEATENbHOCTBIO KIIETKHU;
reHEeTHYECKUH anmnapar KJIeTOK
AYKapHOT, CTPOEHUE U PYHKIIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI AJIpa U UX
B3aMMOCBSI3b C OPTaHOUIaMH
[UTOIJIA3MBI

5.6. | CpaBHuTenbHAS
XapaKTepUCTHKA
KJIETOK 3yKapuoT

CpaBHuUTENbHAS XapaKTEPUCTUKA
KJIETOK DYKapHOT (pacTUTETHHOM,
YKUBOTHOM, TPUOHON).
JleMmoHcTpanuu

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUUYECKOUN KIETKI,
«CtpoeHue KUBOTHOM KIIETKW,
«CTpoeHue pacTUTEIbHON KIIETKN.
Ob6opynoBaHme: CBETOBOMH MUKPOCKOIT;
MHUKPOTPENapaTbl PpaCTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

JlaGopaTopHasi paGora
«M3yueHune CTpoeHUs KIETOK
PaA3JIMYHBIX OPTaHU3MOBY

XapakTepu30oBaTh TUIIBI KJIETOK
DYKapHUOT: PaCTUTENIbHAS, )KUBOTHAS,
rpuOHasi.

CpaBHUBaTh MEXIy CO0OM CTpoeHue 1
KHU3HEIEATEITPHOCTD 3YKAPUOTHICCKUX
KJIETOK U POJIb TIPOKAPHUOT

B OMOIIEHO3aX

HToro uacosB o teme
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Tema «O0MeH BEIIECTB U NPEBPAICHUE IJHEPI'NU B KIICTKE)»

6.1

OOMEH BEIIeCTB —
METa00JIU3M

3

AccuMumsiuys U TUCCUMUIISIIAS —
JIB€ CTOPOHBI MeTaboM3Ma. THUrib
oOMeHa BEIIeCTB: aBTOTPOGHBINA U
rerepoTpodHbIN. YuacTue Kucaopoaa
B 0OMEHHBIX MPOIECccax.
DHepreTudeckoe 00ecrneueHne KIeTKU:
npeBpaiieHue AT® B 0OMEHHBIX
nporeccax. @epMeHTaTUBHBIN
XapakTep peakiuil KIETOYHOTO
MeTtabonusma. epMeHThl, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerctBus. Kopepmentsl. Otnnuus
(epMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTopoB. benku-akTBaTOpkI U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOpoCTU (hepMEHTATUBHBIX PEAKITUI
OT Pa3IUYHbIX (PAKTOPOB.
JleMmoHcTpanuu

Tabuuisl U cxeMbl: «DOTOCHHTESY,
«DHEpreTuyecKuii 0OMeH»,
«buocunres 0enka», «CtpoeHue
bepmeHTay, « XeMOCUHTERY.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT,
000pyI0BaHUE JIJIsl IPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MHUKPOIIPENAPATOB.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATHI: OOMEH BEILIECTB
(MeTabo13M), aCCUMUIISIITUS
(aHa00JIM3M), UJIU TIJIACTUYCCKUI
0OMEH, TUCCUMUJISALINS (KaTaOOoIU3M),
WJIM DHEPreTHYECKU 0OMEH,
aBTOTPO(bI, reTepOTPOPBI, aHAIPOOHI,
a’poObl, GEpMEHTHI, AKTUBHBIA LEHTD,
cyocTparHas crienu(puIHOCTb,
Ko(epMeHThI, OETKU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.

[Tepeuncnsatb 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTAaHABJIMBATh
B3aMMOCBSI3b MEXKTY TJIACTHUYECKUM U
AYHEPreTUYECKUM OOMEHOM.
PaznuyaTh THUIIBI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTePOTPOPHBIA.
IToka3eIBaTh posIb KUCIOPOaA

B OOMEHHBIX MPOIIECCaX.
CxeMaTrnyecku u300pakath CTpOCHUE
dbepMmeHra.

Otnuyath pepMeHThI

OT HEOPTAaHWYECKUX KATATN3aTOPOB U
OTNPENENATh UX POJIb

B (O YHKIIMOHUPOBAHUU KMBBIX CUCTEM,
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JlabopaTtopHnasi paGora

«M3yueHne kaTanuTH4eCcKOn
aKTUBHOCTU (DEPMEHTOB (HA TpUMEPE
amMuIIa3bl WK KaTajaasbl)».
JlabopaTtopHnasi paGora

«3yuenune GpepMeHTaTUBHOTO
pacilerieHus HEpoKCua BoAopoaa

B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX»

B IIPOMBIIIIJICHHOCTH, B MEJIUIMHE,
B ITIOBCEIHEBHOM KM3HH YECJIOBEKA.
CTaBUTB YKCIEPUMEHT 1O BBISIBIICHUIO
KaTaJIUTUYECKON aKTUBHOCTH
MIePOKCH/1a3bl, AMHIIa3bl, OOBSICHSITH
MOJy4YEHHBIC PE3YyJIbTAThI

6.2

ABTOTpOQHBIN THI
oOMeHa BEIIECTB.
doTocunTE3

[lepBU4HBINM CHHTE3 OPraHUYECKUX
BEILIECTB B KJIeTKE. POTOCHUHTES.
AHoxcueeHHbI U OKCUSEHHDBLU
gdomocunmes y baxmepuil.
Csemocobuparowjue nuemeHmsl u
nueMeHmMbl PeaKyuoHHO20 YeHmpa.
Posb xmopormuiactoB B mporecce
dborocunTe3a. CBeTOBasi U TEMHOBASI
dazel. @omoovixanue, Cz-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTH (POTOCHHTE3A.
Bnusnaue paznuanbix GpakTopos

Ha CKOpOCTh (poTocHHTE3a. 3HAUCHUE
dboTocuHTE3A.

JleMmoHcTpanuu

IToprpersl: JIx. [Tpucrin,

K. A. Tumupsszes.

Tabmuibl u cxembl: «DOTOCUHTE3Y

PackpbiBath copepxanue TEPMUHOB U
NOHATUH: (hOTOCHHTE3, (a3bl
dboTocuHTEe3a (CBETOBAsI, TEMHOBAs ),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (nmepeHocumnk
BOJIOPO/JIA).

XapakTepu3oBaTh MJIACTUYECKUI OOMEH
Kak dtarr o01ero oOMeHa BEIIeCTB;
coObITHs (hOTOCUHTE3A (PEaAKIINH
CBETOBOI M TeMHOBOH (ha3); poib
XJIOPOIIACTOB B MpoILIecce
dboTocuHTE3A.

BBISABIATH MPUYIMHHO-CIICACTBEHHBIC
CBSI3M MEX/1y MOTJIOLUICHUEM COJIHEUHOU
SHEPrUH XJIOPO(UIIIOM U CUHTE30M
Mosekya ATO.

CpaBHUBaTh UCXOHBIC BEIIECTRA,
KOHEYHBIE MTPOJIYKThI U YCIOBHSI
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MPOTEKAHUS PEAKIINI CBETOBOU U
TeMHOBOH (ha3 poTocuHTE3A.
YcraHaBIMBaTh B3aMMOCBS3b MEKTY
(OTOCUHTE30M U JABIXaHUEM; CBETOBOM
¥ TEMHOBOM peakiusiMu (OTOCUHTE3A.
OuenuBarth 3HaUeHHE (POTOCUHTE3A
IUTS )KU3HH Ha 3emiie

6.3 | ABTOTpOdHBIN THIT XemocwunTe3. PazHoobpasue PackpriBaTh comeprkanne TEpPMUHOB U
0OMEHa BEILIECTB. OpraHU3MOB-XE€MOCUHTETHUKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpU(ULIUpyoIKe 6aKTepuH, OOBICHUTH CYIIHOCTh XEMOCHUHTE3A,
JKee300aKTepun, cepoOaKTepuu, pacKpbIBaTh €0 3HaueHue B Ouocdepe.
BOJIOPOJHbIE OAKTEpUU. 3HAUCHHE [IpuBoAUTH MpUMEPHI
XEMOCHHTE3a. XEMOCUHTE3UPYIOLIUX OaKTepuii
JAeMoHCTPaLHK (auTpuduImMpyromme 6akTepuu,
Hoptpersr: C. H. Bunorpaackui, &Kene300aKkTepun, cepoOaKTepuu,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEepUHU) U
Tabauue! u cxembl: «POTOCUHTERY, XapaKTepU30BaTh UX
«XeMOCHHTE3» KU3HEICATEIbHOCTbD.
JlabopaTopnasi paboTa COCTaBIIATh YPaBHEHHS PEAKIIUIA
«CpaBHeHHUE PoeccoB POTOCUHTEZA U | XeMOCHUHTE3A.
XEMOCHHTE3a CpaBHUBATb XEMOCHHTE3
¢ (OTOCMHTE30M
6.4 | DuepreTuueckuii AHa’poOHBIC OpraHu3Mbl. Buibl PackpriBaTh coqiep:kaHue TEPMUHOB U
OoOMeH — opoxxenus. [[poayKTsl OpOKEHUS M UX | TIOHSITHUIA: 3TaIbl SHEPreTUYECKOTO
JUCCUMUJISIUS UCITIOJIb30BAHUE YEIIOBEKOM. oOMeHa — OATOTOBUTEJIbHBIH,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHH U

OECKHUCIOPOAHBIN (aHA3POOHBIIT),
KHUCJIOPOJIHBIN (a3pOOHBIIT ); TIIMKOIN3,
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BO30yIUTENN OOJIC3HEH.

AdpOoOHBIE OPTaHU3MBI. DTaITbl
HHEPreTHYECKOTro OOMeHa.
[ToaroroBurenpHbIN dTaM. [ TMKOIN3 —
OECKHUCIIOPOIHOE pACIICIIIICHUE
TJIFOKO3BI.

buonorudeckoe okuciaeHue, uin
KJIETOYHOE AbixaHue. Posb
MHTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCITICHUSI.
[uknuyeckne peaKuuu.
OxucnutenbHoe (hochopuiimpoBaHueE.
DHepeuss MemopanHo2o epaouenma
npomonos. Cunmesz AT®: paboma
npomonuou ATD-cunmaswi.
[IpeumyiiecTBa a3poOHOTO MyTH
oOMEeHa BEIECTB Nepe]l aHAPPOOHBIM.
D} hHeKTUBHOCTH YPHEPTeTUUSCKOTO
oOMeHa.

JleMmoHcTpanuu

[Hoptpetsl: B. A. DHrensrapar,

IT. Mutuemnn.

Tabauibl ¥ cxembl: « IHEPreTHYECKUMA
oOMen».

JlaGopaTopHasi paGora

«CpaBHEHHE MPOLECCOB OPOXKEHUS U
JIBIXaHUSD)

OpokeHHe, OMOJIOTUYECKOE OKUCIICHHE
(nbixanue), nukia Kpeoca,
OKHUCIUTETEHOE (pocPOopuIpoBaHUE,
MPOTOHHBIN TPaJIMEHT, TPOTOHHAS
AT®-cunrasza.

[lepeuncnarb 0COOEHHOCTU
DPHEPTETUYECKOTO OOMEHA B KIIETKE.
OnuchIBaTh 3TAIBI SHEPTETHUESCKOTO
oOMeHa (OArOTOBUTEIIbHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN) U
CpPaBHUBATH UX MEXTY COOOM.
XapakTepu3oBaTh peakluy TIIMKOIN3a,
OpOKEeHUS, KJICTOYHOTO JIBIXaHUSI.

Y cTanaBnuBaTh B3aUMOCBS3b MEKITY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosekya ATO.

CocTaBnsiTh ypaBHEHUS OCHOBHBIX
ATAIOB PHEPreTUYECKOro 0OMeHa

B KJIETKE.

PaccunThIBaTh SHEPTETHUECKYIO

() PEKTUBHOCTD IITUKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh CXOHBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHSI
MIPOTEKaHUS PEaKIMi YHEPTETUYECKOTO
oOMeHa.

CpaBHMBaTh SHEPIETUYECKYIO

60




3 PEeKTUBHOCTH OECKUCIOPOTHOTO U
KHUCJIOPOJIHOTO 3TANOB KOHEUHBIE
NPOAYKTHI M YCIOBHSI IPOTEKAHUS
peaxIuii 3HePreTHIECKOro 0OMeHa
HHEPreTUYecKoro oOMeHa

Hroro yacoB mo teme 9
7 Tema «Hacsiencrsennasi HHpopManus U peajau3anus €€ B KIeTKe»
7.1 | Peakiuu MaTpUIHOTO 2 Peakiiun MaTpuuHOTO CHHTE3A. PackpriBaTh coziep:kaHue TEPMUHOB U

CHHTC3a

[IpuHIMT KOMITJIEMEHTAPHOCTH

B PEaKIUAX MATPUYHOTO CUHTE3A.
Peanu3zanusa Haciie1CTBEHHOM
uH(popmanuu. ['eHeTnyecKkuii KoJi, ero
cBoricTBa. Tpanckpunums —
MatpruuHbii cuaTe3 PHK. [IpuHuumns:
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTb,
aHTUIIAPAJUIEIbHOCTD,
acuMMeTpudHOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuyeckou
knemxe. Hexooupyrowue PHK.
JleMmoHcTpanuu

[Toptpert: H. K. Konbuos.

Tabuuiiel u cxembl: «bruocuHTe3
Oenkay, «I eHeTUUeCKUi KOI»

MOHSATUM: T'eH, TCHETUYECKUM KO/,
KOJIOH (TPUILIET), CTON-KOJIOHBI,
MaTpulla, MAaTPUYHBIA CUHTE3,
tpanckpunius, PHK-nonumepasa,
MPOMOTOP, CIJIAWCUHT, UHTPOH, SK30H.
XapakTepu30oBaTh PEAKIIMU MATPUYHOTO
CUHTE3a, CBOMCTBA FEHETUYECKOTO KOJIA.
OnuchIBaTh 3Tanbl TPAHCKPUIILIUN U
TPaAHCIISALNY; YCTaHABIIMBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIUN

B KJIETKE; CXeMaTHYECKU U300paKaTh
MaTpPUYHBIE PEAKIIUHA TPAHCKPUIIIUU U
TPaHCIALINY.

PemaTte Guonornyeckue 3aaauu Ha
ONpEIEJICHHE MOCIIEI0BATEIIBHOCTH
HykieotuoB JIHK n MPHK, npumensisa
3HAHUA O PEAKIMSIX MATPUYHOTO
CUHTE3a, TCHETUYECKOM KOJE,
MPUHIUIIE KOMIIJIEMEHTAPHOCTH
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7.2

Cuures Oenka

TpaHcanusa u e€ sranbl. Y4acTtue
tparcnoptHbix PHK B Onocunrese
Oenka. YciioBusg OnMocuHTE3a Oenka.
KoaupoBanne aMuHOKUCIOT. PoJib
pubocom B OmocuHTEe3€e OeKa.
JleMoHCTpanun

Tabanib! 1 cxeMbl: «bruocunTes
Oeinkay, «l eHeTHUYEeCKHUil KOI»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUN: TPAHCIISIIUS, AaHTUKOJIOH,
TPHK, amunoamun-tPHK-cunterasa
(komaza), monupudocoma (Imoaucoma).
XapakTepu3oBaTh CBOMCTBA
F€HETUYECKOro KOJa.

OnuchIBaTh ATAIbl TPAHCISIUN U
CXEMaTUYECKH U300pakaTh MaTPUUHbIC
pEeaKuu TPAHCIISALHH.

Penrates Onosiornyeckue 3agauu

Ha onpenenienre anTukoaoHoB TPHK,
MOCIIEIOBATEILHOCTH AMUHOKHUCIIOT

B MOJIEKYJie OeJiKa, TPUMEHSIS 3HAaHUS
0 peakusIX MAaTPUYHOTO CUHTE3A,
F€HETUYECKOM KOJE, TPUHIUIIE
KOMIIJIEMEHTAPHOCTH

7.3

MexaHu3MbI
AKCIPECCHUU TE€HOB

Coepemennvie npeocmasieHus

o cmpoenuu 2enog. OpraHnzanus
reHOMa y IPOKapuOT U dYKAPHOT.
Perynsauys akTHBHOCTH I'€HOB

y npokapuot. I'unoresa onepona

(d. XKako0, XK. Mano).

Monekynspnvle mMexanuzmul SKcnpeccuu
2enos y aykapuom. Ponv xpomamuna

8 peaynayuu pabomsi 2enos. Perynauus
OOMEHHBIX MPOIECCOB B KIIETKE.
Kiterounsiii romeocras.

PackpeiBath copepkaHue TEPMUHOB U
MIOHSITUI: OIIEpaTop, ONEPOH,
CTPYKTYpPHBIE T€HbI, TPOMOTOP,
penpeccop.

OnuceiBaTh CTPYKTYpPY T€HOMA
MPOKAPHOT; XapaKTEpU30BaTh paboTy
WHIYIIHOEITEHOTO U PEeTPeccuOeT-HOTo
OTIepOHa.

BbiiensaTh CTPYKTYpHYIO U
PEryJISITOPHBIE YACTU T'€HA DYKapHOT.
CpaBHUBATH NPOLIECCHI IKCIPECCUU
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JleMoHCTpanumn
Ta0aunel ¥ cxeMbl: «buocuuTes
Oeinkay, «I eHeTHUeCKHil KOI»

TCHOB y NMPOKAPUOT U DYKApHOT.
XapakTepru30oBaTh TUIIOTE3Y OTIEPOHA
(®. Kako0, XK. Mano).

OnuceIBaTh MEXAHU3M IO ICPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarnmonnas
ouonorus

Bupycer — HeKeTOUHBIE (POPMBI KU3HH
u oOnuraTtHble apa3uthbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB,
peTpoBHUpYCcOB, OakTeprodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-cooepaicawux supycos,
baxmepuogazos. Obpamuas
MPaHCKpunyus, pesepmasa,
unmezpasa.

BupycHble 3a001eBaHNs YeTOBEKa,
JKUBOTHBIX, pacTtennit. CITN/,
COVID-19, connanbubie U
MEUITMHCKHE TIPOOIIEMBI.
buoungopmamura: unmezpayus u
ananuz ooavuux maccueos («bigdatay)
CMPYKMYPHBIX OUOI02UHECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. IIpoepammupyemvie
dyukyuu 6enxos. Cnocobwvl 0ocmasku
JIleKapCcma.

JeMoHCTpanumn

[loptpert: /I. 1. iBaHOBCKHH.

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHSATHI: BUPYC, BUPHUOH, CEP/ILICBUHA,
Karcu, oopaTHas TPAaHCKPHUIIIHS,
pPETpOBUPYCHI, ObakTeprodar, BUpyc
uMMyHoaeduimTa yenoseka (B1UY),
MPUPOIHO-0YaroBble HHPEKIIUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OakTepuodaru Kak
BHYTPHUKJICTOUHBIX MMapa3uTOB
IIPOKApHOT U DYKapHOT.

W3naraTk runoTe3bl 3BOTOLUOHHOTO
MPOUCXOKJICHHUS] BUPYCOB.
OnuceIBaTh MEXaHW3M B3aUMOICCTBUS
BHUpYCa U KJIETKH, NHPEKITMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu3oBaTh MEXaHU3MBbI
BEPTUKAJILHON U TOPU30HTAJILHOU
nepesaul BUPYCOB; 3a00JI€BaHUS
KUBOTHBIX U PACTCHUM, BHI3LIBAEMbIC
BUPYCaMH.

Ha3biBaTh BUpycHBIE 3a00J1€BaHus,
BCTpPEYAIOLIUECS Y YEJIOBEKA: IPUIIIL,
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Tabauib 1 cxembl: «l 'eHeTUYECKUI
K01, «Bupyce», «bakrepuodarm.
IIpakTnueckas padora
«Co3nianuie MOJIeNIi BUPYCa

KJICIIeBOM 2HIIe(DaTTUT, TeaTuT,
COVID-19, CII1.

Co0mroaTh npaBuiia MOBEICHUS

B OKpY’KaroIel MpupoTHOM cpeie, Mep
pO(UIAKTUKY PACTIPOCTPAHCHHSI

BHUPYCHBIX 3a00JIEBaHMI (B TOM YHCIIE
BUY-undexiun)

Hroro

4acoB [0 TEME 9

Tema «?ZKu3HeHHBIH MUK KJICTKH»

8.1

JKU3HEHHBIN UK 1
KJIETKHU

KneTounslit Uk, €ro nepruoIsl U
perymsiuus. Matepdaza u MUTO3.
Oco0eHHOCTH TTPOLIECCOB,
MpOTEKAIUX B HHTEp(ase.
IToaroroBka KJIETKH K JICICHHUIO.
[IpecuHTETMUECKHI
(MOCTMHUTOTUYECKHUI), CHHTETHUECKUI
Y IOCTCUHTETUYECKU I
(MpeMHUTOTUYECKUI) IEPHOIBI
uHTepdasbl.

JleMmoHcTpanuu

Ta0nuipel 1 cxeMbl: « KU3HEHHBIN IINKIT
KJIEeTKW», « MUTO3»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHATUM: KJIETOYHBIM UK, UHTepPa3za.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
LMKJIA KJIETKU U XapaKTEPU30BaTh
MIPOTEKAOIINE B HUX MPOLIECCHI

8.2

MaTpuuHbIii CUHTE3 2
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
permukanus. [ IpyHIuUIe pernmkanum
JAHK: koMmieMeHTapHOCTb,
IIOJIyKOHCEPBAaTUBHBIN CUHTES,
AHTUIIAPAIUIENBHOCTh. MeXaHu3M

PackpeiBaTh conepxaHue TEPMUHOB U
MOHATUN: perMKanus (peayivKanus),
KOMIUIEMEHTAPHOCT,
AHTUIIAPAJIIENBHOCTD,
JIHK-nionumepasa, renomepa,
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permukanuu JTHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
Tesomepasa. XpoMOCOMHBIN HabOp
KJIETKH — KapuoTHll. J{UIIonaHbIi 1
raruIOUIHBIN HA0OPHI XPOMOCOM.
['omosornunsie XxpoMocoMel. [TooBbIe
XPOMOCOMBI.

JeMoHcTpanuu

Ta0oaunel U cxeMbl: «KU3HEHHBIN UK
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanus JJHK».

ObOopynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpornpenaparsl: «KMUTO3 B KJIETKaX
KOpEIIKa TyKa.

JlaGoparopHasi paGora

«3yueHne XxpoMOCOM Ha TOTOBBIX
MHUKpPOIIpEenapaTax»

pEIUTMKAIMOHHAs BUJIKA, XpPOMOCOMA,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHE XpOMaTHUbl, HIEHTPOMEPA,
KapHUOTHIL, TAIJIOUAHBIN U TUTUIOUHBIA
Ha0Op XpOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu30oBaTh CTPOCHUE XPOMOCOM,
KApUOTHUIIOB OPTAaHU3MOB.
[lepeunciiATh TPUHIUIIBI PETUINKALUU
JIHK n maBaTh um copepxkaTebHyIO
XapaKTEPUCTHKY.

OnuceIBaTh MEXaHU3M PEIIMKALAA
JTHK.

CxemaTtnuecku n300pakaTb CTPOCHUE
MeTahazHON XPOMOCOMBI.

Paznnuars XxpoMOCOMBI

Ha MUKpOIpernapaTax u
MuKpodoTorpadpusx

8.3

JleneHue KIETKH —
MHTO3

Jlenenue kieTku — MuTo3. CTaguu
MHTO3a U MPOUCXOISIINE B HUX
npoueccsl. Tunel MuTo3a. Kapnokunes
U UTOKUHE3. brosornueckoe
3HAYCHHUE MUTO3A.

JleMmoHcTpanuu

Ta0oaunel U cxeMbl: « KU3HEHHBIN UK
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Permukanusa JIHKY, «Muto3y.

PackpriBaTh comepikanne TEpPMUHOB U
MOHATUM: MUTO3, NTpodaza, meTadasa,
anagasza, Tenodaza, KapUOKUHE3,
IIUTOKHHE3, BEPETEHO JeJICHUS,
MetadaszHas IacTUHKa, 6opo3aa
JCIICHUSI.

[lepeuncnaTe mocnea0BaTeIbHOCTh
CTaluii MUTO3a U OMHCHIBATh
POUCXOSIINE HA HUX MTPOLIECCHI.
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O6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKponpenaparsl: «MHUTO3 B KJIIETKaX
KOPEIIKA JIyKay.

JlabopaTropHnasi paGora

«Habmoienne MuTo3a B KIETKax
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHUBAaTh 0COOCHHOCTH IPOTECKAHUS
MHUTO3a B PACTUTEIHHBIX W JKUBOTHBIX
KJIETKAaX.

OOBACHATH OMOJIOTHYSCKUI CMBICIT
MHTO3A.

Pasznnuath cTagnu MUTO3a

Ha MUKpOTIperapaTax u
MuKpodoTorpadpusx

8.4 | Perymsmus 1 Perynsmmst MUTOTHYIECKOTO ITUKIIA PackppiBath copepxanne TEPMUHOB U
YKU3HEHHOTO ITUKJIa KJeTku. [Iporpammupyemast KIleTouHast | MOHSTHI: anonTo3, npoyudepanus,
KJIETOK rudesnp — anonTo3. g depeHunpoBKa.

Krerounoe siapo, XpOMOCOMBI, XapaxkTepu3oBaTh PErysiui0
(GyHKIIMOHATbHAS TCHOMHUKA. MUTOTHYECKOTO ITUKJIA KIETKH.
Mexanusmol nporughepayuu, OOBSACHITH OMOJIOTUYECKUM CMBICIT
ouggepenyuposku, cmapenus u 2ubenu | 3anporpaMMUPOBAHHON KIETOYHOMN
knemoxk. «L{ugpposas knemra» — rubesy — afomnTo3a.
ououngpopmamuyeckue mooenu VYcTaHaBnMBaTh B3aUMOCBSI3b MEXKIY
@DYHKYUOHUPOBAHUSA KIIeMKU. TOMEOCTa30M KJIETOK U UX THOEIbIO
JleMmoHCcTpanumn
Ta0oaunel U cxeMbl: «KU3HEHHBIN UK
KIEeTKI», « CTPOCHHE XPOMOCOM,
«Permmkanusa JITHK», «Muto3»
Htoro yacoB no Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak exuHOE 1 buonoruueckoe pazHoobpaszue PackpbiBaTh copepxaHre TEPMUHOB U

OejIoc

OpraHu3MoOB. OI[HOKHGTO‘IHBIC,
KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBIC

MOHSITUI: OpraHusm, opraH, OpraHcJlibl,
CHUCTCMa OpraHoOB, ariapar,
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OpTaHU3MBI.
Oco0GeHHOCTH CTPOCHUS U
YKU3HEESATSIHFHOCTH OJHOKIJICTOYHBIX
opranu3moB. bakrtepuu, apxeu,
OJTHOKJICTOUYHBIE TPUOHI,
OJIHOKJIETOUHBIE BOJIOPOCIIH, APYTUE
npoTUCThI. KolOHUANIbHBIE OPTaHU3MBI.
B3anMocBs3b yacTe MHOTOKJIETOYHOT'O
opranusma. TKaHU, OpraHbl U CUCTEMBbI
opranoB. OpraHusMm Kak €JJMHOE 1IEJI0€.
I'omeocras.

JleMmoHCcTpanun

Tabauub! 1 cxeMbl: « OTHOKJIETOUYHEIE
BOJIOPOCIN», « MHOTOKJIETOYHBIE
BOJIOpOCTNY, «bakTepumny,
«ITpocretimmey, «Opranbl IBETKOBBIX
pacteHuin», «CucTemMbl OpraHoB
MMO3BOHOYHBIX KMBOTHBIX),
«BHYTpeHHEE CTPOCHHE HACEKOMBIX).
OobopynoBanme: CBETOBOMU
MHUKPOCKOIT; MUKpPOTIpenapaThl
OJIHOKJICTOUHBIX OPTaHU3MOB; )KUBbIE
AK3EMILISAPbl KOMHATHBIX PACTCHUM;
repOapuu pacTeHU pa3HbIX

OTJIEJIOB; BJIa)XKHBIE MPEMapaThl
JKUBOTHBIX

(yHKIIMOHAIbHAS CUCTEMA, TOMEOCTa3.
IlepeuncnsaTb CTPyKTypHO-
(byHKIIMOHATBbHBIC YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHHU3MOB.

XapakTepHu30BaTb 0COOEHHOCTH
CTPOEHUS U KU3HEIEATEIbHOCTU
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKAHEBBIX OPTraHU3MOB.
CpaBHuBaTh MeX1y cO00M
OJIHOKJIETOYHbBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE 1 MHOTOTKAHEBBIE
OpraHu3MBbl
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9.2

Tkanu pacreHun

Tkanu pacteHul. TUIBI paCTUTEIBHBIX
TKaHel: oOpa3oBaTenbHasl, TOKPOBHAs,
MPOBOJIAIIAS, OCHOBHAS,
Mexanudeckas. OcobeHHOCTH
cTpoeHus, GyHKIUNA U pacroiI0KEeHUs
TKAHEW B OpraHax pacTCHUU.
JleMoHcTpanuu

TabauIIbl U CXEMBI:

«Txanu pactennitn», «Opranbl
[BETKOBBIX pacTeHu», «KopHEBbIE
cucteMmbl», «CTpoeHHUE CTEOIIS,
«CTpoeHue TMCTOBOM TIIACTUHKI.
O0opynoBaHme: KUBBIE SK3EMILISIPbI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOTI; MUKPOITPENAPATHI TKAHEH.
JlaGopaTopHasi pabora

«M3yueHne TkaHeN paCTEHUI»

PackpbIBaTh copepkaHue TCPMUHOB U
MOHSTUH: TKaHb, SIUICPMUC, TPOOKa,
KOpKa, JIy0, IpeBeCrHa, IPEBECUHHBIC
BOJIOKHA, JTyOSIHBIC BOJIOKHA, COCY/IbI,
KaMEHHUCTHIE KIIETKH.

XapaKkTepru30BaTh THITHI PACTHTEIIBHBIX
TKaHeW: oOpa3oBaTeibHas, TOKPOBHAsI,
MIPOBO/IAIIAS, OCHOBHASI, MEXaHUYIECKas,
MePEYUCIISATh OCOOCHHOCTH MX CTPOCHHS
1 BBITIOJTHSIEMBIC (DYHKIIUH

9.3

TkaHu )KUBOTHBIX U
yeJI0BEKa

TkaHu )KUBOTHBIX U UeIOBEKA. T UITbI
JKUBOTHBIX TKaHEH: SIIUTEIMaIbHAas,

COCAMHUTCIIbHAA, MbIIIICYHAA, HCPBHA.

OcobeHHoctu cTpoeHust, QyHKIUHN U
pAacmoIOKEHUsl TKAHEN B OpraHax
KMBOTHBIX U Y€JIOBEKA.
JleMmoHcTpanuu

Tabnuiiel u cxeMbl: « Tkanu
KHUBOTHBIX», «CKEJIeT 4eJI0BeKay,
«[lumeBapurenbHas cucremay,

PackpsiBaTh conepxanne TEPMUHOB U
TOHSITUM: SMUTEIINH, CEKPET,
MBIIIEYHbIE BOJIOKHA, HEUPOH,
HEUPOTIIHs.

XapakTepu30oBaTh TKAHU )KUBOTHBIX U
YyeJI0BeKa: dIUTeINaIbHas,
COCJIMHUTEJIbHAS, MBIIIICYHAs, HEPBHAS;
MIEPEYUCIIATh OCOOCHHOCTH MX CTPOCHHS
Y BBITIOJTHSIEMbIEC (PYHKIIUH
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«KpoBeHocHas cucremay,
«JlpixarenbHas cucrteMay, «HepBHas
cucremay, «Koxayn, «MplieuHas
CUCTEMA).

O0opynoBaHme: CBETOBOM MUKPOCKOIT,
MHKpOINpenapaTsl TKaHEH.
JlabopaTopHasi paGora

«M3yuenne TkaHeN )KUBOTHBIX)

9.4

Opranbl. CucTEMBI
OpraHOB

Opransl. BereratuBHbie U
T€HEPATUBHBIC OPTaHbl PACTCHUM.
Oprassl ¥ CUCTEMBI OPTaHOB
YKUBOTHBIX U yejoBeka. OyHKIUU
OpPTaHOB U CUCTEM OPTraHOB.
JlemoHCcTpanumn

Tabmuitel u cxembl: «OpraHbl
LBETKOBBIX pacTeHu», «KopHeBbIe
cucteMmbl», «CTpoeHHUE CTEOIIS,
«CtpoeHue JIMCTOBOM MJIACTUHKN,
«CKeJeT yeaoBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucTemMa,
«JlpIxaTenbHas CUCTEMAY,
«BpiaenurensHas cucreMa», «HepeHas
CHUCTEMay, « DHJIOKPUHHAS CUCTEMAY.
O6opynoBaHme: )KUBbIE SK3EMIUISPbI
KOMHATHBIX PacTEHU; repoapuu
paCTEHU pa3HbIX OT/IEJIOB; CKEJICThI

PackpriBaTh copepkaHie TEPMUHOB U
MOHSATUM: OpraH, KOPEHb, MOOeT,
I[BETOK, IIJIOJI, CEMS, TIOJIOBBIE JKEJIE3BI,
MOJIOBBIC TIPOTOKH, KOITYJIATUBHBIC
OpraHbl, CHCTEMBbI OpPraHOB.
XapakTepru30BaTh BEr€TATUBHbIE U
reHepaTHUBHBIC OPTaHbl PaCTEHU,
COMATHYECKHUE U PETYISATOPHBIC OPTAHBI
’KUBOTHBIX; [IEPEUUCIIATh OCOOEHHOCTH
UX CTPOEHUS U BBIMOJIHSIEMbIE (PYHKIUH.
YcTaHaBIMBaTh B3aMMOCBSI3U MEXKITY
CTPOCHHEM OPTaHOB U WX (DYHKIHSIMHU.
Paznnuars BUIBI TKAHEH, OpraHbl U
CUCTEMBI OPTaHOB, B TOM YHCJIE
YyesloBeKa, Ha MUKpOIpernaparax,
BJIQKHBIX TIperaparax, repoapusx u
MuKpodoTorpadusx, Tadaunax,
MOJIETISIX U MYJIsIKaxX
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MO3BOHOYHBIX; KOJUICKIIUH
0ECIIO3BOHOYHBIX KUBOTHBIX; BIAKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YeJIOBEKa.

JlaGopaTopHnasi paGora

«/3yueHue opraHoB IIBETKOBOTO
pacTEeHUS

9.5

Ornopa Tena
OpraHu3MOB

Omnopa Tena opranuzmoB. Kapkac
pacteHuid. CKeNneThl OJJTHOKIETOYHBIX U
MHOTOKJIETOYHBIX YKUBOTHBIX.
Hapy>XHbIi1 1 BHyTPEHHUH CKEJIET.
CtpoeHMeE U TUIIBI COEAUHEHUS KOCTEN.
JleMmoHcTpanuu

Tabauue! u cxeMmbl: «CTpoeHue
cTeds», « CTpoeHue TUCTOBOU
MJIACTUHKNY, « CKEJIET YETIOBEKay.
OobopynoBanme: CKeICThI
MMO3BOHOYHBIX; BIAXKHBIE TPENApaThI
YKUBOTHBIX; CKEJIET YEeJIOBEKa;
PAKOBHUHBI MOJUTIOCKOB; KOJIEKIIUH
HACEKOMBIX, UTJIOKOKUX

PackpriBath conepkaHue TEPMUHOB U
MOHSATUM: OTIOPHBIE CUCTEMbI, 000JIOUKHU
KJIETKH, PUOPHUILIBI, KapKac, HapyKHBIH
CKeJeT (XUTUHOBBIN MOKPOB),
TUAPOCTATUUECKUI CKEJIET, BHYTPEHHUI
CKEJIET, KOCTH (JIJTMHHBIE, KOPOTKHUE,
TIJIOCKHUE), COeTMHEHUS KOCTEH,
HETOABWXHBIC (IIIBBI),
MOJTYTIOJIBH>KHBIE, TTOJIBU>KHBIE
(cycTaBbl), OTJEIbI CKEIeTa
MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
0CEBOM cKelleT (MI03BOHOYHUK, TpyAHAs
KJIETKA, XOpJa), 0sica KOHEYHOCTEMH,
CBOOOTHBIE KOHEUHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUN
CKEJICThI )KUBOTHBIX, CTPOCHHE U THUIIBI
COEIMHEHUS KOCTEM.

VYcranaBiauMBaTh B3aMMOCBS3U MEKTY
CTPOCHHUEM OTIOPHBIX CUCTEM U UX
GYHKUMSIMU B OpTaHHU3ME.
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CpaBHUBATH CTPOCHUE OMIOPHBIX CUCTEM
pacTeHU U )KUBOTHBIX

9.6 | JIBmxenue JIBr>keHue opranu3MoB. [[Brxenue PackpeiBath conep:kaHue TEPMUHOB U
OpraHU3MOB OJIHOKJIETOYHBIX OPTaHW3MOB: TOHSITUI: IBUKECHUE, JIBUTATEIIbLHbBIC
aMEOOHTHOE, KI'YTUKOBOE, PECHUYHOE. | OpTaHEeUIbl, IBUKEHNE TPOCTEUILINX
JIBHKeHrEe MHOTOKJIETOYHBIX (amEOomnHOE, KTYTUKOBOE,
PACTEHUIA: TPOIIU3MbI U HACTHUHU. PECHUYHOE), IBUKEHUE PACTCHUN
JIBHKEHHE MHOTOKIIETOYHBIX (Tpomnu3Mbl, HACTUH ), MBIIIICYHBIC
JKUBOTHBIX U YEJIOBEKA: MbILLICYHAS CUCTEMBbI (COKpaTUTEIbHbIC BOJOKOHIIA,
cucrema. P CCl)J'ICKC. CKeJeTHBIE MBIIIILIBI KO)KHO-MYCKYJIBHBIVI MEIIOK, CKEJICTHAasd
¥ 1X pabora. MYCKYyJIaTypa), CKEJIETHasl MbIIIILA
AeMoHcTpanun (MBIIIEYHOE BOJIOKHO, MUO(DHUOpHUILIA),
Ta0mune! ¥ cxeMmbl: « OTHOKIETOUYHBIE BBICIIIME IBUTATENIbHbIC IEHTPHI, paboTa
BosI0poCY, «IIpocTeiiuey, MBIIII] (JIBUTATEIIbHASL, COMAaTHYCCKas),
«CtpoeHue MbIIby, «MbleuHas MBILIEYHOE YTOMIIEHHE.
cucTeMay XapakTepu3oBaTh BUIBI JBHKEHUS
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPTaHN3MOB.
OnuchIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
YcTraHaBiIMBaTh B3aUMOCBSI3b MEXKIY
CTPOEHUEM OIMOPHBIX CUCTEM U
JBWKEHUSIMA OPraHU3MOB
9.7 | Iluranue opraHU3MOB ITutanue opranuszmos. [lornomenue PackpriBaTh conep:xkaHue TEpPMUHOB U

BOJbI, YITICKHUCIIOIO ra3a 1
MHHCPAJIbHBIX BCIICCTB PACTCHUAMMU.
[IuTanue )KMBOTHBIX.

MOHSTUM: IMMTAaHUC, TNIICBAPCHUC,
IMUIICBAPHUTCIIbHBIC BAKYOJIN, KUIICYHAs
IMOJIOCTDh, MMIICBAPUTCIIbHAA TPY6Ka,
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BHyTpumosnocTHoe v BHyTPUKIETOUHOE
nuuieBapenue. [luranre mo3BOHOYHBIX
KUBOTHBIX. OTIEIBI
MUIIEBAPUTEIBHOTO TPAKTA.
[InmeBapuTENBHBIE KEIE3BI.
[TumeBapuTenbHas CUCTEMA YETIOBEKA.
JlemoHCcTpauumn

Tabauiel U CXEMBI:
«Kumie4qHomnonocTHeley,
«IInmeBapurenpHas cucteMa», «Cxema
IIATAHUS PACTEHUI.

OobopynoBaHme: )KUBBIE FK3EMILISIPHI
KOMHATHBIX PacTeHUI; 000py1I0BaHHUE
JUISL IEMOHCTpAIMU IOYBEHHOTO U
BO3JIyIIIHOT'O MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaia 1 OeJIKoB

noJ JeicTBUEeM (DepMEHTOB

MUIIEBAPUTENBHBIN TPAKT,
MUIIEBAPUTEIbHBIC )KETIE3bI,
MUIIEBAPUTEIbHBIE COKH.
XapakTepu30BaTh MUTAHUE )KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIIETOYHOE
NUIIEBAPEHUE.

Pa3znuuate Ha n300pakeHUsX (cxemax,
Ta0IUIAX, MYJISIKAX) OTIEIbI
MUIIEBAPUTEIBHOTO TPAKTA U
MUIIEBAPUTENBHYIO CUCTEMY YEJIOBEKA.
VYcTaHaBnuBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM OPraHOB MUIIEBAPEHUS

9.8

JIpIxaHue OpraHn3MoB

Jprxanue oprann3MoB. JIpixanue
pacteHui. /[pIxaHne JKMBOTHBIX.
Juddysus ra3oB uepe3 MOBEPXHOCTH
KieTku. KokHOe JIbIxaHue.
JlpixaTenbHasi IOBEpXHOCTh. JKabepHoe
1 JIETOYHOE JbIXaHue. JlpIxaHue
ITO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCII0KHEHUE CTPOCHHUS
JErKUX MTO3BOHOYHBIX JKUBOTHBIX.
JIpIXaTeapHasi CHCTEMA YEJIOBEKA.

PackpbiBaTh cojiep:KaHUE TEPMUHOB U
MOHATUH: AbIxaHue, U dy3us, KOKHOE
NbIXaHWE, OPTaHbl JbIXaHUs,
JbIXaTEJIbHbIC JBUKEHUS, JbIXaTEIbHBIN
LEHTP, JETOYHbIE 00BEMBI, dKU3ZHEHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh IbIXaHUE PACTECHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIFOLIUOHHOE
YCII0KHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEeHTHIIALNU JETKUX Y MITHUIL
Y MJIEKONUTaromux. Perynsauus
nbIxaHus. JIpixaTeabHbie 00bEMBI.
JleMoHCTpanun

Tabauibl U cxembl: «JlprxaTenbHast
CUCTEMAY.

O6GopynoBanme: 000pyI0BaHKE
JUISl AEMOHCTpAIMU ONBITOB

110 U3MEPEHUIO KU3ZHEHHON EMKOCTH
JETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JIBYDKEHUH

MTO3BOHOYHBIX )KUBOTHBIX.
Pasznuyars Ha n300pakeHusX (cxeMax,
TabJINLAX, MYJISKAX) JbIXaTEIbHYIO
CUCTEMY Y€JIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHIIALIMH
JETKUX Y OTUL U MIIEKOIUTAIOIIHX.
YcTaHaBnuBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM OPraHOB JBIXaHUS U UX
(GYHKIUSAMU B OpraHu3Me

9.9

Tpancnopr BemecTs
Yy OpraHu3MOB

TpaHcropT BEILIECTB Y OPraHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTIOPT BEUIECTB Yy KUBOTHBIX.
KpoBeHocHasi cucrema u €€ oprassl.
KpoBeHocHasi cuctema mo3BOHOYHBIX
JKUBOTHBIX U yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCY/Ibl U KpOBb. Kpyru
KpOBOOOpAIIeHUs. DBOJIOIIMOHHBIE
YCJI0KHEHUSI CTPOCHUSI KPOBEHOCHOM
CHUCTEMBbI TTO3BOHOYHBIX )KUBOTHBIX.
PaGoTa cepara u e€ perymsiusi.
JdeMoHcTpanuu

Tabauub! 1 cxeMbl: «OpraHsl
LBETKOBBIX pacTeHu», «KopHeBbIe
cuctemMbly, «CTpoeHue cTedis,
«CTpoeHue TMCTOBOM MIIACTUHKIY,

PackpbiBath copepxanue TEPMUHOB U
MOHSITUI: TPAHCIIOPT BEILECTB,
TPAHCIIOPT y PACTEHH, KPOBEHOCHAs
CHCTEMa XKUBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIIeHue, Kpyru
KpOBOOOPAIICHUS, CEPICUHBIN ITUKII,
mumpooObparienue, mumda,
TuM(paTUYECKHE COCY/Ibl,
TuMQpaTHIECKHE y37bl, BHY TPCHHSIS
cpela opraHusma.

XapakTepru30BaTh TPAHCIOPT BEIIECTB
y pacTeHui 1 6ECI03BOHOYHBIX
YKUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaﬂ CHUCTEMA»,
((KpOBeHOCHBIe CHUCTCMBI IIO3BOHOYHBIX
KHNBOTHBIX»

Pasznuyarh Ha m300pakeHUsX (CXeMax,
TabJIMIaX, MYJISKAX ) KPOBEHOCHYIO
TUMPaTHUECKYIO0 CUCTEMY YeJIOBEKa.
YcTaHaBIuBaTh B3aUMOCBSI3U

MEXTy CTPOSHUEM OPTaHOB
KpOBOOOpaIeHus U uX QyHKIUAMU

B OpTaHU3MeE

9.10

Brigenenue y
OpraHu3MOB

Brinenenne y opranusmoB. Beiaenenue
y pacTeHul. Brienenue y )KUuBOTHBIX.
CokpatutenbHble Bakyoau. Oprassl
BblJeNeHUA. OUIbTpanus, CEKpenuus u
o0paTHOE BCAChIBAHHE KAaK MEXaHU3MbI
paboThl OpraHoB BbieneHUs. CBsI3b
TMIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICTIUTEIILHON CUCTEMaMU.
Briienenre y mo3BOHOUHBIX )KMBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIMOHUpOBaHUE HEDPOHA.
OO6pazoBaHre MOUYHU Y YEIOBEKA.
JleMmoHcTpanuu

Tabauib! 1 cxeMbl: «BeiaenureapHas
CUCTEMaY

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSATUM: BBIICJICHUE, TyTTalUsI,
JUCTONAJ, COKpPATUTEIbHBIE BAKYOJIH,
W3BUTHIC KaHAJIBIIbI, 3BE31UATHIC
KJIETKH, BBIJICIIUTENbHBIE TPYOOUKH,
MaJIBITUTUEBBI COCYIbI, IOYKH,
MOYETOYHHUK, MOYEBOH ITy3bIPb,
He(poH, Moya.

XapaxkTepu3oBaTh MPOIECC BhIACICHUS
Yy PaCTeHUH U )KUBOTHBIX.

Paznuuate Ha N300paKeHUAX (CXeMax,
TabNuIax, MyJIsKax) BbIICIUTEIHLHYIO
CHUCTEMY YEJIOBEKaA.

OnuceIBaTh MEXaHU3M
GyHKIIMOHUPOBaHUS HEPPOHA; TIPOIECC
00pa3oBaHUsI MOYH.

VYcranaBnuBaTh B3aUMOCBSI3H

MEXK]Ty CTPOCHHEM OPraHOB
BBIZICJICHUSI ¥ UX (DYHKITASMHU

B OpraHU3Me
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9.11

3amnuTa y Oprannu3MoB

3amnmTa y Oprannu3MoB. 3aliura

Yy OJTHOKJIETOYHBIX Oprannu3MoB. Criopbl
OakTepuil U LIUCTHI MPOCTEUIITNX.
3anmTa y MHOTOKJIETOUHBIX PACTCHUM.
Kyrtukyna. Cpeacrtsa macCUBHOM U
XUMHUYEeCKOU 3auThl. OUTOHIINILI.
3amuTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U HX
MIPOU3BOJIHBIC. 3aIlIUTa OPTaHU3Ma

ot 6one3neit. UMmyHHas cuctema
yenoBeka. KieTouHbli 1 ryMOpalibHbIN
MMMYHUTET. BpOXKIEHHBIN U
PUOOPETEHHBIN crienuduaecKuit
MMMYHHUTET. Teopus KIOHAIBHO-
cesnektuBHOro ummynurera (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanutenbHble OTBETHI OPTaHU3MOB.
Ponb BpoXIEHHOTO UMMYHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.
JdeMoHcTpanuu

Tabauiel U cxeMbl: «Koxkay,
«mmynutety, «CTpoenue cTeds»,
«CTtpoeHue JIMCTOBOM MJIACTUHKI

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATUI: KaIlCyJia, SHA0CIIOpa, IUCTA,
KYTHKYJIA, CPECTBA MaCCUBHOU
3aIlUTHI, CPEACTBA XUMUYECKOM
3aIlUTHI, KOKHbIE TTIOKPOBBI,
MMMYHUTET, UMMYyHHAasi CUCTEMA,
aHTHUTeH, aHTUTEJO.

XapakTepru30BaTh BUJbI 3aLIUTHI

Y OJTHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX
OpPIraHHU3MOB.

OnuceIBaTh CTPOCHHUE KOKHBIX
MOKPOBOB U UX MTPOU3BOIHBIX.
Pasznuyars Ha U300pakeHusX (cxemax,
TabnuIax, MyJsbKax) Oprasbl
MMMYHHOM CHCTEMBbI YeJIOBEKa.
YcTaHaBIMBaTh B3aMMOCBSI3U MEXKTY
CTPOCHHEM OPraHOB 3aIlUTHI U UX
GyHKIMSIMU B OpraHU3Me

9.12

Paznpaxxumocts
Y pEeryJisinus
Yy OpraHUu3MOB

PaznpaxxumocTh U peryJsinus

y OpraHu3MoB. Pa3apaxkumMocThb

Y OJTHOKJIETOYHBIX OPTraHU3MOB.
Takcucel. Pa3ipaxuMoCTh U peryJIsius

PackppiBaTh copepkaHie TEPMUHOB U
MOHSTUH: Pa3IPAKUMOCTh, PETYIISAIHS,
TaKCHCHI, POCTOBBIC BEIIECTBA
(ayKcHHBI), HEpBHAsl CUCTEMA,
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y pacteHuii. PocToBbIE BEelIECTBa U UX
3HAQ4YCHHUE.

Hepsnas cucrema u pediaexkTopHas
peryJisiius y »kMBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJIbl. DBOJTIOLMOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KMBOTHBIX. OTIEIbI
TOJIOBHOT'O MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pediekTopHas
nyra. be3yciioBHbIE U YCIIOBHBIE
pedIieKcChl.

['ymopanbHas perynsnus u
SHJOKPHHHAS CUCTEMA )KMBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBre
rOPMOHOB. B3anMOCBSA3b HEPBHOU U
SHJIOKPUHHOU cucteM. [ unoramamo-
runoduzapHasi CuCTeMa.
JleMmoHcTpanuu

IToptper: W. I1. I1aBnos.

Tabnuiel u cxembl: «CTpoeHUE
ruapb», «CTpoeHne iaHapum,
«BHyTpeHHee CTpOEHUE T0KAEBOTO
yepBs», «HepBHas cuctema poioy»,
«HepBHas cucrema JIArymKmn»,
«HepsHas cuctema
IIpecMbIKaromuxcs», «HepBHas

peduekTopHast peryssius, peduiekc,
pedaexkTopHas ayra, nepeaHuil Mo3r,
IIPOMEKYTOUHBIA MO3T, CPETHUM MO3T,
MO3K€4OK, IPOAOITOBATHIN MO3T,
BEreTaTUBHAsI HEPBHAsI CHCTEMA,
I'yMOpPaJIbHASI PETYJISLNsL, TOPMOHBI,
SHAOKPHHHAS CUCTEMa, TUIIOTAJIaMO-
runo@u3apHasi CuCTeMa.
XapakTepu3oBaTh pa3apaKUMOCThb

Yy OJTHOKJIETOYHBIX OPTraHNU3MOB H
pedIIeKTOPHYIO pEeryIsIUI0

y ’KUBOTHBIX.

Pa3znnuatek Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJIsSKax) HEPBHYIO CUCTEMY
U €€ OTIENbl; OT/AEJIbI TOJIOBHOIO MO3Tra
MO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPANIbHYIO PETYIIALINIO
Y ’KUBOTHBIX.

Paznuuate Ha n300pakeHUsX (cxemax,
TabauIax, MyJISKax ) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
HasbiBaTh xkese3bl 9HIOKPUHHON
CHCTEMBI YeJIOBEKA U BbIpabaThIBacMble
UMU TOPMOHBI.

OnuceIBaTh 1€MCTBUE TOPMOHOB.
YcTaHaBIMBaTh B3aUMOCBS3U MEXKIY
CTPOEHUEM OPraHOB HEPBHOU U
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cuctema nTuiy, «HepBHas cucrema
MIeKonuTarmux», «HepBHas cucrema
YeJI0BEeKa», « JHAOKPUHHASI CHCTEMA,
«Pedneker.

ObOopynoBaHme: MOJEIN TOJIOBHOTO
MO3ra pa3IMYHbIX KUBOTHBIX

HSHAOKPUHHON CUCTEM U UX QPYHKIUSIMU
B OpraHu3Me.

XapakTepu30BaTh IBOJIOLUOHHOE
YCIIO)KHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y JKUBOTHBIX

HToro yacos no TemMe 17
10. | Tema «PASMHOKEHHUE U PA3BBUTUE OPI"AHU3MOB»
10.1 | ®opmbI pa3MHOKEHUS 1 DopMbl pa3MHOKEHUSI OPTAaHU3MOB: PackpbiBaTh coJiep’KaHUE TEPMUHOB U
OpTraHU3MOB Oecnosioe (BKJIFOYasi BEreTaTUBHOE) U MOHSATUM: pa3MHOXKEHHUE, POCTOE

1oJjioBoe. Bupl Oecrosoro
Pa3MHOXKEHUS: TTOYKOBAHUE,
criopyJisinus, pparMeHTaus,
KJIOHUPOBAHMUE.

JleMmoHcTpanuu

Tabauub! 1 cxeMbl: «BerertatuBHoe
pa3sMHOXXeHue», « Tumbl 6ecrnoaoro
pPa3MHOKEHUD», «PazMHOXKeHUE
XJIAaMHJIOMOHAJIbI», «Pa3sMHOKEHHNE
ABIJICHBIY, «Pa3MHOXKEHNE TP

JeNieHue, OYKOBAHHE, CIIOPY AL,
BEreTaTUBHOE Pa3MHOXKEHHE,
(dbparmeHTaIys, KIOHUPOBAHHUE, TAMETHI,
criepMaTo30u/l (CriepMHit), SUIEKIIeTKA,
3Ur0Ta, KOHBIOT AL

[lepeuncnarb 0COOEHHOCTH OECTOIOro
¥ TI0JIOBOTO Pa3MHOXKEHUSI OPTaHU3MOB.
XapakTepu3oBaTh CyIHOCTb U (HOPMBI
0ecrooro pa3sMHOKEHHSI OPraHU3MOB;
OMOJOrMYecKoe 3HaYeHUe OEecrooro
Pa3MHOXKEHUS.

Paznuyate cniopy kak
CHELMATU3UPOBAHHYIO KIIETKY,
NpeHa3HAYeHHYIO JJis1 OECIoJIoro
Pa3MHOKEHUS, ¥ CIIOPHI OAKTEpHUH.
OOBACHATH MPEUMYIIIECTBA MOJIOBOTO
pPa3MHOKEHUs HaJl OECTIONbIM.
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PackpbIBaTh poJib KIIOHUPOBAHUSA
B CEJIEKIIUU U CEIIBCKOM XO35MCTBE

10.2

[losoBoe
Pa3MHOXEHHUE.
Metio3s

[TomoBoe pasmuoxenue. [1omoBbie
KJIETKH, WM TaMeThl. Meito3. Ctanun
Meno3sa. [loBenenrue XxpoMocom

B Melo3e. Kpoccunroaep.
buonorndyeckuii cMbBICI Meo3a U
MOJIOBOTO TMporecca. Meio3 u ero
MECTO B JKU3HCHHOM ITHKJIC
OpTraHU3MOB.

JlemoHCcTpauumn

Tabumiel U cxeMbl: «Metio3y,
«XPpOMOCOMBD»

PackpeiBath copepkaHue TEPMUHOB U
MTOHSTHI: Mei03, OMBAJICHTHI,
KPOCCHUHI'OBEp, UHTEPKUHE3,
HE3aBUCUMOE PaCHpeICIICHNUE;
KPOCCHUHTOBEP.

Pa3znnuate Ha n300paxkeHusIX (cxemax,
Ta0auIax) U MUKpOTIpenapaTax 3peJibie
MIOJIOBBIE KJIETKH MJIEKOMUTAOIIUX U
OpraHbl PAa3MHOKEHHUSI BBICIINX
pacTeHUN.

PackpsiBaTh CyIIHOCTH M€H03a,
XapaKTepU30BaTh €ro OT/ICJIbHbIC
CTaJUU.

Onpenenste MECTO MEHO3a

B 'KU3HEHHBIX IUKJIAX PA3JIMUHBIX
OpTaHU3MOB.

OOBICHATH OMOJIOTUYECKHUI CMBICTT
KPOCCHUHTOBEpa, OITUCHIBATH €T0
MEXaHU3M.

CpaBHHMBATH MEWO3 C MUTO30M;
pasyinyaTh OTACIbHBIC UX CTAUN

Ha MUKpoTIpernapaTax U n300pamxeHusx
(cxemax, Tabnuiax).

PackppIBaTh 3BOJTIOLIMOHHOE 3HAYEHUE
MIOJIOBOT'O Pa3MHOXKEHUSI OPraHU3MOB

78




10.3

I"'ameTtorenes.
OO6pazoBanHue u
pa3BUTHUE TTOJIOBBIX
KJIE€TOK

[Ipen3zapoapliieBoe pa3BUTHE.
['amerorenes y :kuBOTHBIX. [1os10BBIE
xene3bl. OOpa3oBaHHUE U PA3BUTHE
MOJIOBBIX KJIETOK. CriepMaToreHes u
ooreHe3. CTpoeHHUE MOJIOBBIX KJIETOK.
On1010TBOpEHKE U AMOPUOHATILHOE
pa3BUTHE KUBOTHBIX. CIOCOOBI
OIUIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [laprenorenes.
JlemoHCcTpauumn

Tabauibl u cxembl: «I'aMmeToreHes»,
«CtpoeHue SULEKIETKU U
CIIEPMATO30U/1a.

Oo0opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIpenaparsl SHIEKIETOK U
CIEpMaTO30M/I0B.

JlaboparopHasi padora «3yueHue
CTPOEHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenaparax»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUI: TAMETOT€HE3, CIIEPMATOTEHE3,
OOT'€HE3, CCMCHHUKHU, IMYHUKH,
CIIEpPMAaTOrOHHMH, CIIEPMATOLUTHI,
CIIEpMAaTHU/Ibl, CIEPMATO30HU/IbI,
OOTOHUU, OOLIUTHI, MTOJISIPHBIE TEJIBLIA,
ANLEKIIETKA, aKpOCOMA.

IlepeuncnsaTh cTaguy raMeETOreHe3a

Y JKUBOTHBIX.

OnuceIBaTh NPOLIECC TAMETOTEHE3A U
€ro MEePUOAbI, CTPOEHUE MTOJOBBIX
KJIETOK.

PaznuyaTth ocoOCHHOCTH
CIIEpMAaTOreHe3a U OOreHesa.
OnuceIBaTh NPOLIECCHl OCEMEHEHUS U
OIUIOIOTBOPEHUS, Pa3HbIC BAPUAHTHI
MapTEHOTreHe3a

104

NuauBuayansHOE
pasButue
OPraHu3MOB —
OHTOTI'CHE3

NuauBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOT'€HE3).
OMOpHOJIOTHS — HAyKa O pa3BUTUU
opranu3MoB. Mopgoeenes — oona

U3 271a6HbIX NPOOIeM IMOPUOTO2ULL.
Konyenyus mopgoceros u mooenu
mopgoeenesa. Ctaauu >MOpUOTEeHE3a
YKUBOTHBIX (Ha MPUMEPE JIATYILKH).

PackpsiBaTh copepxanne TEPMUHOB U
TOHSTUM: OIUIOIOTBOPEHUE, 3UT0OTA,
Oyactomep, aKpOCOMHas peaKIus,
MIPOHYKJIEYC, TAPTEHOIEHE3,
aMOpuoreHes, ApodieHue, 61acTya,
MOpYJIa, racTpyJja, HeupyJa,
OpraHOT€HE3, IKTOAEPMA, ME3OAEPMA,
HHTOJIEpMaA, 11eJIOM, HEpBHasl TpyOKa,
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Hpobnenue. Tumbl gpoOeHus.
Jlemepmunupoeannoe u
HeOepMUHUPOBAHHOe Opob.aeHue.
bracmyna, mune 6nacmyn.
OcoGenHoctu ApOOICHUS
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyJsiius). 3aKiaaka
OpTaHOB M TKaHEH M3 3apOIBIIIEBIX
JMCTKOB. B3anMHoe BiusiHME YacTen
Pa3BUBAIOIIIETOCS 3aPO/IbIIIIA
(aMOpuoHaNIbHASI MHIYKIIHS ). 3aKIaaKa
1JIaHa CTPOEHUS YKUBOTHOTO KakK
pe3yabTaT HePAPXHUICCKUX
B3aMOJIENCTBUN reHOB. BimsgHaue
Ha HYMOPUOHATBLHOE PAa3BUTHE
pa3ITUYHBIX (PAKTOPOB OKPYKAIOIIEH
CpeIbl.

JleMmoHcTpanuu

[Toptper: X. [lInemaH.

Tabanib! U cxeMbl: « OCHOBHBIE CTaUNU
OHTOTCHE3a).

Oo6opynoBanme: moneinb «L{ukn
Pa3BUTHS JIATYIIKHY

Xopaa, KUIIeuHas Tpyoka.
Onpenensate SMOPHOHATIBHBIN EPUO
pPa3BUTHS OPraHU3Ma U OMKCHIBATH
OCHOBHBIEC 3aKOHOMEPHOCTHU
npoOeHust — oOpa3oBaHUe
OJTHOCIIOMHOTO 3apOo/bIIIa — OJ1acTy kI,
3aBHCHUMOCTH X0/1a APOOJICHUS

OT KOJINYECTBA JKEJITKA B THLEKIIETKE;
racTpyJISIUIO U OPTaHOTEHE3.
OO0bsicHATH dTanbl JudGepeHInpoBKU
TKaHel, 00pa30BaHUsI OPTAHOB M CUCTEM
OpraHoB.

XapakTepu3oBaTh PETYIALNAI0
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEPMUHAIIIIO H SMOPUOHAIBHYIO
UHAYKIHIO; TEHETUYECKUN KOHTPOJIIb
pa3BUTHS.

O060CHOBBIBATH BPEIHOE BO3/ICHCTBHE
Ta0auHOTO JIbIMA U aJIKOTOJIA Ha XOJ
AMOPHOHATILHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHusma 4yesjoBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

PocT 1 pa3BuTHE KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[Tpsimoe 1 HempsiMoe pa3BUTHE.
PasButne ¢ meramopdozom

PackpsiBaTh copepxanne TEPMUHOB U
MOHSTHUI: OHTOT'CHE3,
MOCTAMOPHOHATBLHOE Pa3BUTHE,
Metamop(do3, TUUMHKA, POCT, CTapEHHUE,

80




y 0€Cr03BOHOYHBIX U TO3BOHOYHBIX
JKABOTHBIX. bronornyeckoe 3HaueHue
IIPSAMOTO ¥ HENPSIMOTO Pa3BUTHS, UX
pacrpocTpaHeHue B Ipupoae. THIIbl
pocTa JXKUBOTHBIX. PAKTOPHI PErYJIALI
pocTa JXKMBOTHBIX U yenoBeka. Craguun
NOCTA3MOPHOHAIBHOTO Pa3BUTHS Y
JKABOTHBIX U 4esoBeka. [leprosel
OHTOreHe3a yesoBeka. CTapeHue u
CMEPTh KaKk OMOJIOTHYECKHUE TPOLECCHI.
JleMmoHCcTpanun

Tabmauue! u cxeMmsl: «lIpsmoe u
HEIpsAMOe pa3BuTue», «Pazsurue
MAaMCKOro XyKa», «Pazsurue capanumn»,
«Pa3BuTHe nArymKm».

IIpakTnuyeckas padora

«BpIsBIIEHNE IPU3HAKOB CXO/CTBA
3apOJBIIIEN I03BOHOYHBIX )KUBOTHBIX)»

CMEPTb.

XapakTepu30BaTh MOCTIMOPUOHATBHBIN
MepHOo/ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBL.

XapakTepusoBaTh IPSIMOE Pa3BUTHE U
€ro MepuOo/IbI.

N3narate conepxanue TeOpuit
CTapeHUSI OPTAHU3MOB.

OOBICHATH OMOJIOTHYECKUHA CMBICIT
pa3BUTHS ¢ MeTaMOP(h030M

10.6

PasMHOXeHue u
pa3BUTHUE PACTECHUN

Pa3MHOXk€eHHE 1 pa3BUTHE PACTEHUN.
["amerodur u ciopodut. Meiios

B )KU3HEHHOM LIMKJIE PACTCHUN.
ObpazoBaHue crop B mpoiiecce Meio3sa.
['amerorenes y pacTeHui.
OI1U10J0TBOPEHHE U PA3BUTHE
pacTUTEIBHBIX OPraHU3MOB. JI|BOKHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuii. OO6pa3oBaHue U Pa3BUTHE

PackpbiBaTh copepxaHue TEPMUHOB U
NOHATUH: TameTo(puT, ciopodur,
aHTEPUJINN, APXETOHHUH, 3apPOCTOK,
MEracrnopa, 3apOoJIbILIEBbII MEIIOK,
CUHEPTHU/IbI, AaHTUIIOAbI, MUKPOCTIOPA,
MBUIBIEBOE 3€PHO, IBOMHOE
OIUIOZIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOu#, Meprobl OHTOTEHE3a
LIBETKOBBIX PACTEHU.
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CEMCHH.
MexaHu3MBbl perysiliii OHTOT€HE3A
Yy pacCTeHUH U )KUBOTHBIX.
JleMoHCTpaMu

IToptpert: C. I'. HaBamuH.
Tabauupl ¥ cxeMbl: «JIBoMHOE
OTUIOIOTBOPEHUE Y LIBETKOBBIX
pactenunin», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYAOJIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKOM KamycTbl», «  Ku3HEHHBIH
LIUKJI MXa», «KU3HEHHBINA MK
ManoOpOTHUKAY, « KU3HEHHBIN UK
COCHBI».

JlaGopaTopHasi pabora

«CTpoeHne OpraHoB pa3MHOKEHUS
BBICIIMX PACTEHUID)

XapakTepu3oBaTh 0COOCHHOCTH
0ecroJIoro v MoJIOBOr0 Pa3MHOKEHHS
LIBETKOBBIX PACTCHUM.

Boienste 0coOOeHHOCTH MTPOTEKaHUS
raMeToreHe3a y [IBETKOBBIX PACTEHUM.
OmnuceiBaTh NIpoOLECC JBOMHOTO
OIUIOIOTBOPEHMS Y IBETKOBBIX
pacTeHUl U OOBACHSTH €ro
IIPEUMYILECTBA 10 CPABHEHUIO

C OIJIOJIOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

HToro yacoB 1o Teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTU OPraHU3MOB»
11.1 | Ucropus ctanoBnenus | 1 HcTtopust CTaHOBIICHUS U PA3BUTHS PackpriBaTh coqiep:kaHre TEPMUHOB U

Y Pa3BUTUS TEHETUKHU
KAaK HayKH

IeHETHKHU KaK HayKu. PaGoThl

I'. Menpens, I'. ne ®pusa, T. Moprana.

Ponb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTHHU I'€HETUKHU. PabOTHI

H.K. Konsnosa, H./. BaBunosa,

A.H. Benosepckoro, I'.Jl. Kapneuenko,

MOHSTUM: TeHETUKA, I'CH.
JleMOHCTpUPOBATH 3HAHUSI UCTOPUU
BO3HHUKHOBCHUS TCHCTUKH.
XapakTepu30BaTh OCHOBHBIE ATAIbI
Pa3BUTHS TEHETUKU KaK HAyKU
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FO.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JleMoHCTpanun

IToprpetsl: I'. MeHens,

I'. le ®pus, T. Mopran,

H. K. Konsuos, H. 1. BaBuios,

A. H. benoszepckui,

I'. JI. Kapnieuenxo,

1O. A. ®ununyeHko,

H. B. Tumodees-PecoBckuit

11.2

OCHOBHBIC TTOHATHS U
CHMBOJIBI ITCHCTHUKHA

OCHOBHBIE T€HETUYECKUE TTOHATHUS U
CUMBOJIBI. | 'OMOJIOTHUYHBIE XPOMOCOMBHI,
aJIeJIbHbIC TE€HBI, AIbTEPHATUBHbIC
MPU3HAKU, TOMUHAHTHBIA U
peleCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTepO3UroTa, YUCTask TUHUS, TUOPHUIBI,
redotur, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKHU: THOPUI0JIOTUYECKUH,
LATOJIOTUYECKU I, MOJIEKYISPHO-
T€HETUYECKUU.

JdeMoHcTpanuu

Tabauiibl: «MeToIbl TEHETUKN,
«CXeMbl CKpeIIUBaHUS».
JlaGopaTopHasi paGora

«JIpo3oduiia kak 0ObEKT TeHETUYECKUX
HUCCIIEI0OBaHUI

PackpriBaTh conepxaHre TEpPMUHOB U
MOHSITUM: HACJICICTBEHHOCTD,
HacJeJ0BaHUE, W3MEHUYUBOCTb,
reHOTHI, (PEHOTHUII, TE€HOM, JIOKYC,
XPOMOCOMBI, AJJIETLHBIE TeHbI (AJIJIEIH),
aJIbTEPHATUBHBIC PU3HAKHU,
TOMO3HUI0Ta, TETEPO3UTOTA,
JOMUHAHTHBIN NPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTas JIUHUS, TUOPUIBI.
[Tonp30BaTHCSI TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOU

IUIS1 3AITUCH CXEM CKPEIIUBAHMS

NToro yacos 1o reme
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12

Tema «gaKOHOMepHOCTH HaACJICACTBCHHOCTHN»

12.1 | 3akonoMepHOCTH 2 MoHorubpuiHOe CKpeIIBaHUE. PackpsIBaTh copepxaHne TEPMUHOB U
HaCJIeI0BaHUS IlepBbIii 3ak0H MeHzens — 3aK0H HNOHSTUNA: MOHOTHOpUAHOE
MIPU3HAKOB. eIMHO00pa3usi THOPHUIOB TIEPBOTO CKpPEIIMBAHUE, YUCTOTA TAMET,
MounorubpuaHoe nokosieHus. [IpaBuno nomuHaupoBanus. | AOMUHUPOBAHUE, PACIICTITICHUC
CKpEILIUBAHUE Bropou 3akoH MeHienst — 3aK0H HPHU3HAKOB.

pacCLIEIICHHS! TPU3HAKOB. OnuceiBath onbITH I'. Menaens
]_[I/IToﬂoqueCKHe OCHOBBI 110 U3YYCHHIO HACIICAOBAHUA OJ:[HOI71
MOHOTHOPHUIHOTO CKPEIIUBAHUS. Mapbl IPU3HAKOB Y TOPOXA MOCEBHOTO.
['umore3a YuCTOTHI ramerT. [IpuBOIUTH POPMYTUPOBKH IIEPBOTO U
JleMoHcTpanuu BTOpOTO 3aK0HOB I'. Menpens (3akoHa
Ioptper: I'. Mennens. €IMHOO00pa3usl THOPHUIOB IIEPBOTO
Tabnuupl u cxeMbl: «IlepBblii ¥ BTOPOH | HOKOJIEHUS, 3aKOH PACILEILICHUS
3aKOHBI Menerns». MPU3HAKOB) U OOBSICHITH UX
OGopynoBanue: MOJCIb IIUTOJIOTHYECKHE OCHOBEI.

JUUIs1 JEMOHCTPAIMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPHUIHOTO
eanHo00pa3usi THOPUJIOB TIEPBOTO CKPEILINBAHUA U PEIIaTh TCHETUYECKUE
ITOKOJIEHUS Y PACIIECTUICHUS IPU3HAKOB; | 33/1a4d HAa MOHOTUOPUAHOE

CBETOBOM MUKPOCKOII, MUKPOIIPENapar: | CKpelMBaHue

«JIpozodmmay.

IIpakTuueckas padora «13yuyeHue

pE3yIbTATOB MOHOTUOPHIHOTO

CKpEIIUBAHUS Y IPO30(DUIIBI

12.2 | Anamusupyroree 1 AHanM3upyolIee CKPEIIMBAHUE. PackpriBaTh coqiep:kaHue TEPMUHOB U
CKpEIIUBAHUE. IIpoMeKyTOUHBIN XapakKTep MOHSTUI: aHAJM3UPYIOIEE
Henonnoe HacJIeJOBaHUA. PacmeHHeHHe CKpCIIMBAaHUEC, HCITIOJIHOC
JAOMHWHUPOBAHKUC IPHU3HAKOB IPH HEIOJIHOM AOMHWHUPOBAHHUC, KOJOMUHHUPOBAHHUC.
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JTOMUHHUPOBAHUU.

JleMoHCTpanumn

TabyUIbl ¥ CXEMBI: « AHATTU3UPYIOIIEE
cKkpeniuBanuey, «Hemonnoe

CocCTaBJIATh CXEMbI aHATU3UPYFOIIETO
CKPCIIMBAHUS U PEIIaTh TCHETHICCKUE
3aJ]auu Ha aHAITM3UPYIOIIEe
CKPCIIMBAHUE M HETTOJIHOES

JIOMUHUPOBAHKE JOMUHUPOBAaHUE
12.3 | Iurunbpunnoe Jurubpunnoe ckpemmBanue. Tpetuit | PackpsiBaTh copepkaHne TEPMUHOB U
CKpEIlBaHUE 3aK0H MeH/1ess1 — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUTHOE CKPEIIMBAaHUE,
HaCJICIOBAHUS IPU3HAKOB. (EeHOTUITMYECKUIN paJiuKal.
[MuTonornyeckue OCHOBBI OnuceiBaTh ONBITE ['. Menaeis mo
JUTUOPUIHOTO CKPEIIUBAHUS. V3YYCHHIO HACIIETOBAHUS ABYX I1ap
JleMOoHCTpanun IIPU3HAKOB Y TOPOXa IIOCEBHOIO.
[optpert: I'. Mennens. [IpuBoAUTH POPMYITUPOBKY TPETHETO
Tabnuitel u cxeMbl: «TpeTuit 3aKoH 3akoHa I'. Menpens (3akoHa
Mennens». HE3aBHUCUMOTO HACIEIOBAHUS
OGopynoBanue: Mozeib MIPU3HAKOB) U OOBSICHATH €r0
JJIT ACMOHCTpAIlMu 3aKOHa I[IATOJIOTHYECKUE OCHOBBHI.
HE3aBUCUMOTO HACIIETOBaAHUA [IpumeHsaTh MaTEMAaTUUYECKUIN PACUET C
NPU3HAKOB; CBETOBOM MHUKPOCKOII; MOMOIIIBI0 (PEHOTUITMYECKOTO paiuKaia
MHKponpenapar «Ipo3oduiay. Y METOJa IIEPEMHOKEHUS BEPOSITHOCTEN
IpakTuyeckas padora BAPUAHTOB PACILIETUICHUS TPU3HAKOB Y
«M3y4enne pe3yapTaToB MOTOMKOB 1O (D€HOTHUITY Y TCHOTHITY.
JUTHOPHIHOTO CKPCIHBAHHSI CocTaBnsiTh CXeMbI JUTUOPUITHOTO
Y ApO30(HIIBD CKPEILIMBAHUS U pEIIaTh FTEHETUYECKUE
3aJlayu Ha TUTHOPUIHOE CKPEITMBaHNE
12.4 | CuerieHHOE CuernieHHOE HacJIeIOBaHKE MPU3HAKOB. | PackphIBaTh cojiepkaHre TEPMUHOB U
HaCJIEJOBaHUE Pa6otsl T. Moprana. CuensieHHoe MOHATHI: CLIETUIEHHOE HACIIEJOBAaHHUE,
MIPU3HAKOB. HACJIEJOBAaHUE T€HOB, HAPYILICHHUE HapylIeHUs CLEIUICHHS T€HOB,
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XpoMocoMHasi Teopus
HACJIEICTBEHHOCTH

CUEIUICHUS MEXAY TeHaMU.
XpoMOCOMHas1 TEOpUs
HACJIEICTBEHHOCTH.
JleMoHCTpanun

[Toptper: T. Mopras.

Tab6mmibl u cxembl: « CIIETUICHHOE
HacJIeJOBaHHUE MPU3HAKOB

y IPO30QHITBDY.

OobOopynoBanme: MOJETb

JUTSL IEMOHCTPALIMH CLUEIIIIEHHOTO
HACJIEI0BAHUSI IPU3HAKOB.

KPOCCHUHTOBEp, peKOMOUHAIINS T€HOB,
T€HETUYECKUE KAPThl, MOPTaHU/A.
[IpuBOIUTH POPMYITUPOBKHU 3aKOHOB
Moprana (3akoHa CIEIIJIEHHOTO
HAaCJICJOBAHUS TEHOB U 3aKOHA
HapYIIEHUs CUEIIJICHUS MEX]1y T€HaMU )
1 OOBSICHATH UX IUTOJIOTUUECKHUE
OCHOBBI.

[TepeuncnsiTh OCHOBHBIE MOJIOKECHUS
XPOMOCOMHOU TEOPUU
HACJIEICTBEHHOCTH.

Pemate renernueckue 3agauun

Ha CLEIJICHHOE HACJIEI0BAHUE I'€HOB U
HApPYILICHHUE CUCIUICHUS MEXIY T€HAMU

125

I'eneTuka mosa

I'enernka nosia. XpoMOCOMHBIN
MEXaHHU3M ONPEACIICHUS OJIA.
AYTOCOMBI Y IOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
noJ. I 'eHeTnueckast CTpyKTypa
IIOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLETUIEHHBIX C MOJIOM.
JleMmoHcTpanuu

Tabauuk! u cxembl: «I'eHeTHKa TOJ1aY,
«Kapuotum uenosekar», «Kapunorun
po30d b, «KapuoTum nTuiibh

PackpeiBaTh conep:kaHue TEPMUHOB U
MTOHATHI: ayTOCOMBI, TIOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN 101,
reTEPOraMeTHBIN MOJI.

OOBICHATH XPOMOCOMHBII MEXaHU3M
ONPENIEJICHU T10JIa Y OPraHU3MOB.
[IpuBOINTH TPUMEPHI HACIIETOBAHMS
IIPU3HAKOB, CLIETUIEHHBIX C IOJIOM.
CocTaBisATh CXEMBI CKPEILIMBAHMS U
pemaTh FreHeTUYECKUE 3a/1a41 Ha
HACJICOBAHNUE ITPU3HAKOB, CLEIIJIEHHBIX
C IIOJIOM.
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[TpuBOAUTH PUMEPHI TEHETHYECKUX
3a0onieBaHui U 1e(heKTOB

y OPraHU3MOB, CBSI3aHHBIX C ITOJIOBBIMU
XpOMOCOMaMH

12.6 | 'eHOTHII KaK
[IEJIOCTHAA CUCTEMA

['enoTun xak 1eJ0CcTHas CUCTEMA.
[LnerioTponust — MHOXKECTBEHHOE
JieMcTBUE reHa. MHOXXECTBEHHbBIN
ajutenn3M. BzanMoenictere
HeaJJICJIbHBIX T'eHOB.
KommuiemeHTapHOCTB. DTIucTa3s.
[Tomumepust.

['eHeTHUECKMI KOHTPOJIb Pa3BUTHUSA
pacTEHUM, )KUBOTHBIX U YEJIOBEKA, a
TaKXe (PU3NOIOrMYECKUX MPOLIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX (DYHKIIUA.
['eneTnyeckne MEXaHU3MBI
CHUMOHOIreHe3a, MEXaHU3MBbI
B3aUMOJCHCTBUS «XO35IMH — MMapa3uT
U «XO35IMH — MUKPOOHOM).
['eneTnyeckure acrieKThl KOHTPOJIA U
W3MEHEHMS HACJICACTBEHHOM
nH(pOpMAITHU B TIOKOJICHUSIX KIETOK

Y OpraHu3MOB.

JleMmoHcTpanuu

TaOuuiel U cxeMbl: « MHOKECTBEHHBIN
ajem3My; «B3anMoelicTBre TEHOB)

PackpbiBaTh copepxaHre TEPMUHOB U
MOHSITHN: MHOXECTBEHHOEC JICHCTBUEC
reHa (ruieiiorponus),
KOMILIEMEHTAPHOCTh, TIUCTA3,
MTOJIUMEPHUSL.

Onpenensate GOpMbI B3aUMOJICUCTBUS
aJJICJIbHBIX U HEaJJICJIbHBIX I'CHOB.
[IpuBOINUTH TPUMEPHI IIEUOTPOITHOTO
JIICUCTBHUS I'€HOB.

Pemath reneTudyeckue 3agaun

Ha B3aUMO/ICHICTBUE HeaJJIeIbHBIX
I'CHOB

Htoro yacos no treme

10
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13

Tema «3aKOHOMepHOCTI/I H3IMECHYNBOCTHN»

13.1 | U3meHUMBOCTH 1 B3auMopencTBrE reHOTHIA U CPEIbI PackpreiBaTh coniep:kaHue TEPMUHOB U
MPU3HAKOB. Brubl pu GopMUPOBAHUU (PEHOTHIIA. MOHSTUN: U3MEHUNBOCTD,
N3MECHUYNBOCTU M3MeHYMBOCTH IPU3HAKOB. HEHACIIEACTBECHHAsA N3MEHYNBOCTD,

KauecTBeHHEIE 1 KOJTMYECTBEHHBIC HacJIEACTBEHHAs U3MEHYMBOCTD.
IIPHU3HAKH. BI/II[I)I N3MCHYNBOCTU. CpaBHI/IBaTB HEHACJICICTBEHHYIO
HCHACJICACTBCHHAA U HACIICACTBCHHAs. NU3MEHUYUBOCTD C HﬂCHGIICTBGHHOfI.
JemMoHcTpanuu [IpuBOINTH MPUMEPHI KAYECTBEHHBIX U
Tabmuiel v cxembl: «Bujibl KOJIMYECTBCHHBIX IIPU3HAKOB
H3MCHINBOCTH. OPraHu3MOB, MPOSBICHUN
OGopynoBanue: XKHUBbIC U repOAPHbIC y OPraHU3MOB HEHACIIEJICTBEHHOM U
AK3EMIUISIPbl KOMHATHBIX PACTEHHUM; HACJIEICTBEHHON M3MEHYUBOCTH
pucyHkH ((poTtorpadun) >KUBOTHBIX

C pa3JIUYHBIMUA BUJaMU U3MEHYUBOCTHU

13.2 | Moaudukanmontas 2 MonaudukannoHHass U3MEHYHUBOCTb. PackpsiBaTh conepxanne TEPMUHOB U
U3MEHYHBOCTH Ponw cpeast B hopMupoBaHun MOHATHI: MOAU(UKAITMOHHAS, WIIH

MO (PUKAIIMOHHOW U3MEHUMBOCTH.
Hopwma peakuyu npusHaka.
BapuanmoHHbIN ps M BapualMOHHAS
kpuBas (B. Moranucen). CBoiicTBa
MO (UKAITMOHHON U3MEHUMBOCTH.
JleMmoHcTpanuu

TabauIb! U CXEMBI:
«MoauduxamoHHas U3MEHYUBOCTDY.
OO0opynoBanme: X1BbIe U repOapHbIe
DK3EMIUISIPBI KOMHATHBIX PACTCHMI;
pucyHkH ((poTorpadun) )KUBOTHBIX

(deHoTunuyeckas, I3AMEHYUBOCTb,
BApHUAHTA, BAPUALIMOHHBIN P,
BapuallMOHHAs KpUBasi, HOpMa
peaKkuuy Npu3HaKa,

MOIU(DHUKAIIHH.

XapakTepu3oBaTb CBOMCTBA
MOAU(PUKALIMOHHON N3MEHUNBOCTH.
IToka3eIBaTh pOJIb YCIOBUN BHEITHEN
Cpelbl B pa3BUTHH MOJAU(DUKAIIIOHHOM
U3MEHYUBOCTH Y OPraHU3MOB.
CtpouTh BapHallMOHHBIE PSbI U
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C MpuMepamMu MOIU(PUKAIMOHHOM
U3MEHYHMBOCTH.

JlabopaTtopHnasi paGora
«HccnenoBanne 3akOHOMEPHOCTEN
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.
[TocTpoenue BapualmOHHOIO psAa U
BApUALIMOHHOU KPUBOW»

rpaduK KpUBOMH HOPMBI PEAKIIUU
MPU3HAKOB Y Pa3JIMYHbIX OPIraHU3MOB

13.3 | I'enoTunuueckas I'enoTunuueckas N3MEHYHUBOCTb. PackpbiBaTh cojiepKaHUE TEPMUHOB U
U3MEHUYHMBOCTb. CBoMCTBa TEHOTUITMYECKOM MOHATHI: KOMOMHATHBHAS
KomOnHaTnBHAs U3MEHYHMBOCTU. BHUIbI TCHOTUIIMYECKON | U3BMEHUYMBOCTD, MyTaIllMOHHAS
N3MEHYUBOCTD W3MEHYMBOCTH: KOMOMHATHUBHAS, W3MEHYUBOCThH, KOMOMHAIIHH, MYTaluu.

MYTallMOHHAS. XapakTepu3oBaTh CBOMCTBA
KomOnHaTnBHAs N3MEHYHUBOCTb. FeHOTHUITNYECKON M3MEHUMBOCTH.
Meii03 1 110JI0BO# IIPOLIECC — OCHOBA OnuckIBaTh MEN03 ¥ MOJIOBOM MPOLIECC
KOM6HH3THBHOI>1 HU3MCHUYHNBOCTU. KaK OCHOBY IIPOSIBJIEHUS Y OPraHU3MOB
PoJib KOMOMHATHBHOM M3MEHUYMBOCTHU KOMOWHATUBHOM M3MEHUYUBOCTH.

B CO3JaHNH T'CHCTUICCKOT'O IToka3piBaTh Ha KOHKPETHBIX MPUMEPAX
pasHooOpasus B Ipeaenax OJHOro POJIb KOMOMHATUBHON M3MEHYMBOCTH
BHU/JIA. B CO3/JaHUM TeHETUUCCKOTO
JleMoHCcTpauu pa3zHoOOpa3us OPraHu3MOB B IIPeJIeiIax
Tabauipe!l U cxeMbl: «KoMOMHATHBHAA OJITHOTO BHU/IA.

M3MEHYUBOCTBY, «Meno3», CpaBHUBATh T€HOTUITHYECKYIO
«On0/10TBOPEHUE» M3MEHYUBOCTh C MOJU(DUKAIIMOHHOM

13.4 | Myranuonnas MyTaimoHHass U3MEHYUBOCTh. Buibl PackpbiBaTh copepxanne TEPMUHOB U
U3MEHUYMBOCTb. MYTAalLMi: T€HHBIE, XPOMOCOMHBIE, MOHSATUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHble. CIIOHTaHHBIE U nepecTporiku (abepparun),
MYTaLMOHHOTO VHIYLUPOBAaHHBIE MyTAlMU. SIAEpHbIE | MOJUIUIOW]INS, AHEYIJIOUAMS, MYTAHT,
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mporiecca.
DIUTECHETHUKA

Y LUTOIUIA3MaTUYECKNE MYTAIUH.
CoMaTthiecKkue 1 MoJIOBbIE MyTallUH.
[IprunHBI BO3BHUKHOBEHHS My TalUu.
MyTareHsl ¥ UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mporecca. 3aKoH
TOMOJIOTUYECKHX PSAJIOB

B HACJICJICTBEHHOW U3MEHYNBOCTHU
(H.A. BaBusnon). Buesinepnas
M3MEHYMBOCTh U HACJICICTBEHHOCTb.
Dnuzenemuxa u INUSEHOMUKA,

POJIb SNULeHemuU4ecKux hakxmopos

8 HACNIe008AHUU U USMEHYUBOCTU
GeHomunuyeckux npUHaAKo8

V Op2aHUu3Moe.

JleMmoHCcTpanumn

IToptpersl: I'. le ®pus, B. Moranuces,
H. 1. BaBunos.

Tabnuibl u cxembl: «['eHeTHUECKHE
3a00JIEBAHUS YEI0OBEKAY, « BHIbI
MYTaLUmn».

OO6opynoBaHme: )KUBbIE U TepOaApPHBIC
AK3EMILISPbl KOMHATHBIX PACTCHUM;
pucyHku (dpoTtorpadum) >KMBOTHBIX

C pa3JIMYHBIMHU BUJIAMU
U3MEHYUBOCTH.

MyTareHsbl.
[IpuBOINTH MPUMEPHI MyTaLIAM,
BCTPEUAIOIINXCS Y Pa3HBIX OPraHU3MOB.
Knaccudummpoats mytanuu

10 pa3HbIM OCHOBAHUSIM.

Paznuuate Ha n300pakeHUsIX (cxemax,
Ta0JIUIIax ) TCHHbIC MYTaIlUH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TYTUTUKAIUH,
TPAHCIIOKALINU, THBEPCUU; TCHOMHbIE
MyTallHlH.

CpaBHHBaTh MEXy COOOW MyTaluu
pa3HBIX BUOB.

XapakTepu3oBaTh CBOMCTBA
MYTallUOHHOW M3MEHYUBOCTH.
Ha3zpiBaTpe npuunHbl My TaLIUN,
BBISIBJISITh UCTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYXKarOUIEH CpeJie
(KOCBEHHO).

[IpuBoauTh POPMYIUPOBKY 3aKOHA
TOMOJIOTMYECKUX PSAIOB U
HacJIeJACTBEHHON U3MEHUYNBOCTHU

H. 1. BaBunoBa u 000CHOBBIBATh €0
3HAYEHUE ISl IPAKTUKHU CEITbCKOTO
X0341CTBa
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IIpakTnyeckast padora
«MyTtanun y aApo30¢puiisl (Ha TOTOBBIX

MUKpOIpenaparax)»
HToro yacos 1o TeMe 6
14 | Tema «I'eHeTHKa YeI0BEKA»

14.1 | T'eneruka 4eylOBEKA. 3 Kapuotun yenoBeka. MexayHapoaHas | PackpwiBaTh copepikaHue TEPMUHOB U
MeToanl porpamMma MCCIIeIOBaHUs TeHOMA MOHSATHI: CEKBEHUPOBAHKE, KapTa
MEIUIIMHCKOH YenoBeKa. MeTo bl M3YUeHUS TCHETUKH | XPOMOCOMBI, POOaH 1, HACJIeICTBECHHBIE
TCHETUKU YyeJIOBEKa: FreHeaJIOrnYeCKHi, 0osie3HU (MOHOTCHHBIE, ITOJTUTCHHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJISIHUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH.
CoBpeMeHHOE OTpeIeJICHUE TEHOTHUIIA:
MOJTHOT€EHOMHOE CEKBEHHPOBAHUE,
T€HOTUITMPOBAHKE, B TOM YHCIIE

¢ nomouipto [11[P-ananu3a.
Hacnencrennsle 3a00JieBaHus
yeJioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0ose3HH yesioBeKka. bone3snun

C HacJIeICTBEHHOU
MPEIPACTIONIOKEHHOCTHIO. 3HAYEHUE
MEIUILIMHCKOM I'€HETUKHU

B MPEAOTBPALICHUM U JICUEHUH
FeHEeTHYECKHUX 3a00JICBaHUH YEJI0BEKA.
MenuKo-reHeTUYeCKOoe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE
KJeTKU. [ IoHITHE «TeHEeTUYECKOTO

TeHHbIC, XPOMOCOMHBIE), METUKO-
F€HETUYECKOE KOHCYJIbTUPOBAHUE,
JIOpOJI0Bast TUarHOCTHUKA, aMHUOLICHTE3.
[Iepeuncnarb 0COOEHHOCTH U3YUECHUS
IF€HETUKH Y€JIOBEKA U METOIbI
MEIULMHCKONU T€HETUKHU.
XapakTepu3oBaTh METObI H3yUECHUS
T€HETUKH YesloBeKa (reHealoTHUeCKUH,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKHM,
MOMYJISIIUOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 1EH, 33]1a4U U
JOCTHKEHUS MEXIyHAPOIHON
nporpaMmbl «I'€HOM 4esToBEKa.
Paznnuate Ha n300pakeHusX (cxemax,
TabnuIax) KapThl XPOMOCOM
(renetnueckue, puznyeckue,
CHUKBEHCOBBIC).
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rpy3a». DTUYECKHUE ACTIEKThI
WCCJICIOBAaHMM B 00J1acTH
pEIaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue (PaKTOPbI MOBHIICHHON
YyBCTBHUTEIBHOCTH Y€JIOBEKA

K pU3NYECKOMY ¥ XUMUYECKOMY
3arpsA3HEHUIO OKPYKAKOUIEN CPEIBI.
['eHeTnyeckas npepacroaokeHHOCTh
YyeJIoBeKa K MaTOJIOTHsM.
JlemoHCcTpauumn

Tabnuib 1 cxembl: «Kapuotun
YeNoBEKA», «MeToabl n3ydyeHHs
TE€HETUKH YeJIOBeKay, «I e HeTnueckue
3a00JIeBaHUS YEIIOBEKAY.
IIpakTnueckasi padora
«CocTraBneHne 1 aHaIu3 poJ0CIOBHOI

OnuceIBaTh METO/IbI COBPEMEHHOIO
ONpeIeJICHHS TEHOTUIIA OPTaHU3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UHCIIC

¢ nomouplo I11[P-ananu3a.
XapakTepu30BaTh HACIEACTBEHHBIE
3a00J1eBaHMs YeJIOBEKa M 3a00JIeBaHUS
C HaclIeJACTBECHHOM
MPEIPACIIOIOKEHHOCTHIO.
CpaBHMBATh F'€HHBIE, XPOMOCOMHBIEC
00JIe3HH YeJIoBeKa 1 00JIE3HU

C HACJICJICTBEHHOM
MPEPaCIIOI0KEHHOCTHIO.
VYcranaBiuBaTh B3aUMOCBSI3b MEXKTY
HAacJIeICTBEHHBIMHU 3a001€BaHUSIMH
YeJ0BeKa U UX TCHETUYESCKOU OCHOBOIA.
OO0O0CHOBBIBAThH 3HAYEHUE MEJIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS
B MPEJAOTBPAIIICHUH U JICYCHUU
HAacCJIeICTBEHHBIX 3a00J1€BaHNIN
yeJioBeKa

Hroro 4yacoB o Teme 3
15 | Tema «CeJiek1iusi OpraHu3MoB»
15.1 | OcHOBHBIC IOHATHS 1 JloMecTUKalUs U CEJICKIIHS. PackpbiBaTh cofiepxaHre OCHOBHBIX

CEJICKIIUH

3apoKJACHUE CENIEKIINU U
JTOMECTHKAIMU. YUYeHHE
H./. BaBunosa o Llentpax

MOHSATUM: CEJICKIIUS, JOMECTUKALIHS,
MIPUMUTHBHAS CEJIECKIUS,
KOMOWHATUBHAS CEJIEKIIUsI, COPT,
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MPOUCXO0XKJIEHHUS U MHOT00Opa3us
KYJIbTYPHBIX pacTeHui. Pomib cenexunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
AKUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKUX PSAAOB

B HACJIEICTBEHHON U3MEHYNBOCTHU
H.M. BaBuinosa, ero 3HaucHHUC

JUTSL CEJIEKITMOHHON PaOOTHI.
JlemoHCcTpauumn

[Toprpetsl: H. 1. BaBuios,

N. B. Muuypum, I'. /1. Kapneuenko,
I1. IT. JIykpsanenko, b. JI. Actaypos.
Tabnuiel u cxembl: «IleHTpBI
MPOUCXOXKJICHUSI © MHOTO00pa3us
KYJIbTYPHBIX paCTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEJICTBEHHOM U3MEHUYUBOCTID.
JlaGopaTopHasi pabora
«/3yueHne copToB KyJIbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX)

II0POJ1a, IITAMM.
[lepeunciiATh OCHOBHBIE 3TAIIbI
Pa3BUTHS CEJIEKIIMM KakK IIpolecca 1
HayKU.

XapaxkTepu30oBaTh COJAECPKAHUE YUCHUS
H. W. BaBunosa o LlenTpax
MPOUCXO0KJICHUS U MHOT000pa3us
KYJBTYPHBIX PACTCHUM.

[Toka3eiBath LIEeHTPBI MPONCXOKICHUS U
MHOT000pa3us KyJIbTYPHBIX PACTEHUHN U
LleHTpBl JOMECTUKALMN JOMAIITHUX
YKUBOTHBIX Ha KapTe MUpPA, CBSI3bIBATH
UX MECTOIIOJIOKEHUE C OYaraMu
BO3HMKHOBEHUS JPEBHEHIINX
[IABIJIN3AIAH.

CpaBHHBaTh COPT, TOPOAY, IITAMM

C BUAAMU-POIUYAMH.

OO00CHOBBIBATh 3HAYEHHUE 3aKOHA
TOMOJIOTUYECKUX PSIJIOB B
HACJIEICTBEHHOW N3MEHUYUBOCTH

H. 1. BaBunoBa s ceneKIMOHHON
paboTHI.

OnuckIBaTh NEPCIEKTUBbI
JOMECTHKAIIMU U CO3aHUE HOBBIX
COPTOB KYJIbTYPHBIX paCTEHUMN, TOPOJL
JOMAILHUX >KMBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB

93




15.2

MeTtoabl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3y4YECHUE U
HCIIOJIb30BaHHE
FeHETUYCCKUX

pecypcoB

MeTo/b1 CeNeKIIMOHHON PaboTHI.
HckyccTBEeHHBIN OTOOP: MACCOBBINA U
WHJIMBUAYJIbHBIA. DTaIbl
KOMOHMHAITMOHHOM CEIICKITUH.
HcnbiTanne npou3BOIUTEICH

10 MOTOMCTBY. OTOOpP MO TE€HOTHITY

C TIOMOIIIBIO OIEHKHU (hEHOTHIIA
MMOTOMCTBA U OTOOP MO T€HOTUITY

¢ moMolibto ananuza JJHK.
HcKyCcCTBEHHBIN MyTareHe3 Kak MeTO/
CEJICKIIMOHHOM paboTHI.
PagnaniioHHbIl 1 XUMHYECKUH
MYTareHe3 Kak UICTOYHUK MyTalui

y KyJIbTYPHBIX (POPM OpPTraHH3MOB.
Hcnonp3oBaHuEe TEHOMHOTO
peIaKTUPOBAHUSA U METO/IOB
pekomOuHanTHBIX JIHK 1i1st momyuenus
HCXOJIHOTO MaTepuasa JJjis CEJICKIHH.
[Tosrydyenue moJumiIon0B.
BuayTpuBugoBas ruopuan3aims.
bim3kopoICTBEHHOE CKpENMBAHNUE,
i nHOpuauHT. HeponctBenHoe
CKpeNIMBaHue, WA ayTOPUIUHT.
I'eTepo3uc v ero npuYUHSL.
Hcnonp3oBaHue rerepo3uca

B cenekuuu. OtnanéHHas
rubpuamn3zanus. [Ipeogonenue

PackpsIBath conepxanue TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOP,
MPOU3BOIMUTEIIHN, IKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPELIMBAHUE, WU
MHOPUIMHT, HEPOJICTBEHHOE
CKpeIllMBaHUE, U Ay TOPUAUHT, YUCTAs
JUHUS, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAaHHUE,
HCKYCCTBEHHBIN MyTareHes, (hakTopsbl-
MyTareHsl, IOJUIIJION b, OTAATIEHHAS
ruOpuan3alnsl, CCKBEHUPOBAHUE.
XapakTepu3oBaTb OCHOBHBIE METO/IbI
CEJICKLIMN PACTEHUI U )KUBOTHBIX:
MCKYCCTBEHHBIA OTOOD U
rUOpUIN3aLIUIO.

CpaBHHMBaTh MaCCOBBIN HCKYCCTBEHHBIM
0TOOp C UHAMBUIYAJIbHBIM, TOKA3bIBATh
UX 3HAYECHUE JUIS CEIEKLINN
KYJbTYpPHBIX PACTEHUN U JOMAIIHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE TPUMEPBI
OTJAaJIEHHON THOPUIN3ALINY B CEIEKIIUU.
OnuceiBats onwIT I'. J[. Kapneuenko

10 MPEOI0ICHUIO OECTUIOAUS
MEKBHUIOBBIX THOPHUIOB.

Pasznuyats Ha n300paxkeHusIX (cxemax,
TabNIMIaX) Y OTAEIbHBIX
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OecII01ust MEXBUIOBBIX THOPHUIOB.
JlocTrkeHunsl ceJleKuMn pacTeHU! 1
KUBOTHBIX. «3€1E€HAsl pesoIIoYUsLy.
CoxpaHeHUE U U3YUYEHUE TEHETUUECKHUX
PECYPCOB KyJbTYPHBIX PACTCHUHN U UX
JTUAKWAX POAWYEH JJIsl CO3aHUsI HOBBIX
COpPTOB Y THOPHUIOB
CEIIBCKOXO3SIMCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanerue u ynpasienue
2EHEeMUYeCKUMU pecypcamu
CeNbCKOXO3SUCMBEHHbIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEISX
VIAVYULEHUSL CYUWeCBYIOUUX U CO30AHUS
HOBbIX NOPOO, NUHUL U KDOCCOB8, 8 MOM
yucie ¢ NpuMeHeHuem Co8pemMeHHbIX
Memo008 HaAYHUHBIX UCCAe00B8AHULL,
nepeoosulx uoell U nepCcneKmuGHbLX
MexXHON02U.

JdeMoHcTpanuu

IToprpetsr: H. 1. BaBunos,

N. B. Muuypum, I'. JI. Kaprieuenko,
H. bopnoyr, . K. benses.

Tabauib! U cXeMbl: «MeToabl
cenekuum», «OTananéHHas
rubpuanzanusy, «Myrtarenes.
JlaGopaTopHas padora

«3ydyeHne MEeTOI0B CEIEKIUU

MPEJICTAaBUTENIEH KOHKPETHOTO COpTa U
MOPOJABI XO35IMCTBEHHO LIEHHBIE
MPU3HAKHU, HEOOXOIMMbIC YETIOBEKY.
XapakTepu30BaTh POJIb CEIEKIUN

B 00€CTICUeHUH MPOI0BOTHLCTBEHHOM
0e30IMacHOCTH YEeJIOBEUECTBA.
[IpuBOINTE KOHKPETHBIE TIPUMEPHI
JOCTUKECHUHN CEJIEKIIMU KYJIbTYPHBIX
PACTEHUH U TOMAIIHUX KUBOTHBIX

B Poccun
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pacTeHui)

IIpakTnueckasi pabora
«IIpuBHUBKa paCTCHUIN.
IKekypcusi «OCHOBHBIE METOJIBI
JIOCTUKEHUSI CENIEKIIUNA PACTCHHI U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOUCIIBITATENbHBIN YYaCTOK,

B TEIJIMYHOE XO3SICTBO,

B JIA0OPATOPHIO arPOYHUBEPCUTETA UITH
HAYYHOTO IIEHTPA)»

Hrtoro yacos 1o reme 4
16 | Tema «BHOTEXHOJIOTUSl 1 CHHTETHYeCKAsA OHOJIOT U
16.1 | BuoTtexHomorus Kak 1 OOBEKTHI, UCIIOJIB3yEMbIE PackpbiBaTh coepxanue TEPMUHOB U

HayKa U OTPacib
MIPOU3BOJICTBA

B OMOTEXHOJIOTHH, — KIIETOUYHbIE U
TKaHEBbIE KYJIbTYpHI,
MUKPOOPTaHU3MBI, UX XapaKTEPUCTUKA.
TpagumonHas OMOTEXHOIOTHS:
xJieboreueHue, MoayIcHUE
KHUCJIOMOJIOYHBIX MPOTYKTOB,
BUHOZENIE. MUKpOOHOIOTHYECKUN
cuHTe3. OOBEKTHI
MUKPOOHOIOTUIECKUX TEXHOIOTHH.
[IpousBoACTBO O€NKa, AMUHOKHUCIIOT U
BUTaMUHOB.

JeMoHCTpanumn

TaGaunel 1 cxembl: «Vcronp30BaHue

MOHSTUHN: OMOTEXHOJIOTHSI,
TpaJAUIIMOHHASE OMOTEXHOJIOT S,
MHUKPOOHOJOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHIECKAsT TEXHOJIOTHSI.
[TepeuncriaTh HampaBICHUS
OMOTEXHOJIOTHH; 1IeJIN U 33]1a4H,
CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTh OOBbEKTHI,
HCIIOJIb3yEeMbI€ B OMOTEXHOJIOTUH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METObI
TPaIUIIMOHHON OMOTEXHOJOTHH H
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MUKPOOPTaHU3MOB B IIPOMBIIILIEHHOM
IIPOU3BOJICTBEY.

JlabopaTtopHnasi paGora

«M3yueHne o0BbEKTOB
OMOTEXHOIOTHI.

IIpakTnyeckas padora
«ITomy4deHre MOJIOUHOKHCIIBIX
IIPOYKTOBY.

IKckypeus «bruorexnosorus —
Ba)KHEWINAS IPOU3BOANUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BOJICTBO)»

TOCTHKEHUS MUKPOOHOJIOTHYCCKOM
TEXHOJIOTHU.

OO0OCHOBBIBATEL 3HAUECHUE
OHMOTEXHOJIOTUH

IUUIS CEIILCKOXO3SICTBEHHOTO
MIPOM3BOICTBA

16.2

OcHOBHBIC
HaIpaBJICHUS
CHHTECTHUYECKOU
OHOJIOTHH

Co3pnanue TeXHOJIOTUI U
WHCTPYMEHTOB II€JICHAIIPABICHHOTO
W3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIbIO TOJIYyYEHUS
OpPraHMW3MOB U UX KOMIIOHEHTOB,
COJZIeprKallliX HE BCTPEYAIOIIHUECs

B IPUPOie OMOCUHTETUYECKHUE TTYTH.
Knerounas unxxenepusi. Metoapl
KYJIbTYPbI KJIETOK U TKAHEW PACTCHUU U
*KuBOTHBIX. KprobOanku. Comarnueckas
rUOpUAN3ALINAS U COMATUYECKUI
smOpuorenes. Mcnons3oBanue
rarjouJIOB B CEJICKIIUU PACTCHUIA.
llonyuenue MOHOKIOHAILHLIX aHMUMEIL.

PackpeiBath copepkaHue TEPMUHOB U
TIOHSITUI: KJIETOYHASI MHKEHEPUS,
KJI€TOYHAsI TEXHOJIOTHSI, METO/T
KYJIbTYPhI KJIETOK U TKaHEH,
TOTUIIOTEHTHOCTD, ITFOPUTIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAIBLHOE
Pa3MHOKEHUE PACTCHUM, COMaTHYecKas
rUOpUAN3aLINS, TAIUIOU I, THOPUIOMBI,
MOHOKJIOHAJIBHBIE U ITOJINKJIOHAJILHBIE
aHTHTEJIa, METOJI TPAHCIIAHTALIMH SIJIEp,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIE
HaIpaBJICHUS] CAHTETUYECKOM
OHOJIOTHH.
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Hcnonvzosanue MOHOKIOHATLHBIX U
NOAUKTIOHANbHBIX AHMUME]

6 meouyure. VICKyCCTBEHHOE
OILJIOJOTBOPEHUE. PEKOHCTPYKIUS
SAULEKJIETOK U KIIOHUPOBAHHUE
’KUBOTHBIX. M€TO/1 TpaHCIUIAHTAllUU
A1ep KIeTok. Texnono2uu
0300pO6AEHUA, KYTbMUBUPOBAHUS U
MUKPOKIIOHATLHO20 PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.
JlemoHCcTpauumn

Tabaunwe! u cxembl: «Knerouynas
WHKEHEPHS

OmnuceIBaTh Ha KOHKPETHBIX ITPUMEpPAX
METO/IbI KJIETOYHOW NHKEHEPUH.
[IpuBOINTH pUMEPBI UCTIOJIB30BAHMS
MOHOKJIOHAJIBHBIX U IOJUKJIOHAIBHBIX
AQHTUTEI B MEIULIVHE.

OueHuBaTh 3HAYEHUE CUHTETHYECKOM
OMOJIOTMH ISl CENIbCKOTO XO35MCTBA U
MEIULIHBI

16.3

XpoMocomHas 1
re€HHas UHKEHEpUs

XpoMOCOMHasl U T€HHAsI MHKEHEPHSI.
HcKkycCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennwix
opzanuzmos. JIoCTuxeHus u
MEPCIEKTUBBI XPOMOCOMHOM Y TEHHOU
WH)XEHEPUH. DKOJIOTUUECKUE U
ATUYECKHE TIPOOIEMbI TCHHOU
WHKECHEPUH.

JdeMoHcTpanuu

Tabmwmiel 1 cxembl: «I eHHas
WHXXCHEPHU S

PackpbIBath conepxanue TEPMUHOB U
MOHSTUI: TeHHAs! NHKEHEPHUsI,
PECTPUKIMOHHBIE SHAOHYKJIEa3bl
(pecTpukTasbl), IUIKUAE KOHLBI,
IJIa3MHU/JIbI, PECTPUKIIUSA, TUTUPOBAHUE,
TpaHchopmalus, CKpUHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOAU(PUIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOJIbI PENPOLYKTUBHOTO
Y TEPANEBTUYECKOr0 KIOHUPOBAHUS,
KJIETOUYHbBIE TEXHOJIOTHH U CIIOCOOBI
TEHETUYECKON UHKEHEPUU.
XapakTepu3oBaTh JOCTHKEHHS TEHHON
WHKEHEPHH.
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O11eHMBATD PKOJOTHYECKHE U
ATUYECKHE TIPOOIEMBbI KIIOHUPOBAHUS U
CO3/IaHUsI TPAHCTEHHBIX OPTraHU3MOB,
MEePCTIIEKTUBBI Pa3BUTHS XPOMOCOMHON
Y TEHHON MHXEHEPUH

16.4

MeauuuHckue
OMOTEXHOJIOTUNA

MenuuHckre OMOTEXHOIOTHH.
Ilocmeenommuas yugpposas
meouyuna. I1L[P-ouacnocmuxa.
Memabonomuulil ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma uenosexa 0Jisl OYeHKU
COCMOSIHUSL €20 300PO0BbSL.
Hcnonvzosanue cmeon08vix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus ons pazpabomru
@dyHOAMEeHMAIbHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHel couemanuem
MexXHOI02ULl MPEXMEPHO2O
ouonpunmunea u cxkaggonrounea
07151 peuteHus 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyerusi KOMOUHUPOBAHHOU
3auwumul om 6030youmeneti OPBHU,
YCMAaHO8IeHUe MONEKYISAPHBIX
MEXAHUZMO8 (DYHKYUOHUPOBAHUS

PackpeiBath conep:kaHue TEPMUHOB U
MOHATUI: MEIULUHCKAS
OMOTEXHOJIOTHsI, METaOOJIOMHBIH
aHaJIU3, TCHOLEHTPUYECKUI aHAJIN3,
IIEPCOHATIM3UPOBAHHAS MEIUIINHA,
pereHepaTuBHas MEIULIMHA.
XapakTepu3oBaTh METOBI
MeTab0JIOMHOTO U T€HOLIEHTPHUUECKOT O
aHaJIN3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kJ1eToK; [I1{P-nuarnocTuky; TapreTHyro
TEpanuio paka
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PHK-cooeporcawux eupycos,
8bI3b18AIOUUX 0COOO ONACHblE
3abo0ne8anusl 4ei06eKa U HCUSOMHbBIX

Hroro 4yacoB o Teme 4
PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB IIO I[TIPOTPAMME
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11 KUIIACC

Haumenosanue
Ne KommuectBo OCHOBHEIE BUABI IEITEIILHOCTHA
pa3aeaoB U TEM [IporpamMmmHoO€ conepxxkaHue
/1 JacoB 00yJaronmxcst
y4eOHOro npeaMera
1 Tema «3apo:kaeHue M pa3BUTHE IBOJIOIUOHHBIX NMPEACTABICHUI B OMOJIOTUH»
1.1 | DBomrorroHHAas 1 OBommonnonHas teopus Y. [lapBuna. PackpeiBaTh conep:kaHue TEPMUHOB U

teopus Y. lapBuna

[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U HAy4HAst
nearensHocTh Y. JlapBuHa.
JdemoHcTpauun

[Toptpetsl: Apucrorens, K. JIunuei,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabnuib u cxembl: «CucTema KUBOU
npupoasl (o K. JIunuero)y,
«JlecTHUIIA KUBBIX CYIIIECTB

(mo Jlamapky)», «MexaHuzm
dbopMupoBaHUs TPUCTIOCOOTIECHUM

y PaCTEHUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus Y. Jlapsunay,
«Haxonxu Y. [JapBuna

MOHATHN: KPEalMOHU3M, BH/I,
CUCTEMaTHKa, OMHapHas HOMEHKJIaTypa,
UCKYCCTBEHHAs CICTeEMa
KJIacCU(PUKAMK OPTaHU3MOB,
HUCTOPUYECKUI METOJI, TapBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, Omnenokna, Jlykpeuus
Kapa, /Ix. Pes na pazButue :kuBoi
MPUPOIBI.

OuenuBath Bknaa K. JIlunnes

B pa3BUTHE OMOJIOTHH.

CpaBHUBATH B3TJISA/IbI HA BUJI U
sposronnto K. JInnnes, K. b. Jlamapka
u Y. /lapBuHa.

Kputnueckun oueHuBarsb
KPEALMOHUCTCKUE B3TJISIJIbI HA )KUBYIO
IIPUPOLY.

[lepeuncnsatTh KyJIbTYPHO-UCTOPUUECKHE
1 €CTECTBEHHO-HAYYHbIC TPEATOCHIIKH
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MOSIBJICHH S 3BOJIFOIIMOHHOMN TEOpUU

Y. /lapBuHa.

OnuceIBaTh poiab HCTOPUUECKOTO
METOJa.

N3narats CyniHOCTb 3BOJIOIMOHHOMN
teopuu Y. JlapBuHa.

Ha3biBath 0CHOBHBIE (haKThl OHMOrpapun
Y. JlapBuHa 1 dTaIbl CO3JaHUSI UM
ABOJIFOLIUOHHOUN TEOPUU

1.2

JIBHKy1IME CUIIBL
HBOJIIOLIMY BUJIOB
no Y. JlapBuny

JIBUKyIII€ CUITBI DBOJIIOIIMH BUIOB
no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb Pa3MHOXXCHUS
OpraHu3MOB, HACJIEJICTBCHHAS
U3MEHUYUBOCTh, OOphOa

3a CyIIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBIN O0TOOD).
JemoHcTpauun

[loptper: Y. JlapBuH.

Tabnuibl u cxembl: «Dopmbl OOPHOBI
3a cyuiecTBoBaHuey, «Ilopoab
roiryoein», «MHoroobpaszue
KYJIBTYPHBIX (hOPM KamyCThI»,
«ITopojpl TOMAIIIHUX YKUBOTHBIX),
«Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. {apBuny)», «Cxema
COOTHOIICHHUSI IBHXKYIIUX CHJT
ABOJTIOIUN

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATHI: HACJIEACTBEHHOCTb,
M3MEHYUBOCTh, UCKYCCTBEHHBIN OTOOD,
O0opb0a 3a CyIIecTBOBAHMUE,
€CTECTBEHHBII 0TOOD.

N3narats CynHOCTb y4eHUS

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapaxkTepu3oBaTh ABUKYIIUE CUITBI
ABOJIIOLIMM BUJIOB 110 J[apBuHYy.
[IpuMeHSTh 3HaHUSA O IBUXKYIIHUX CUIaX
ABOJIIOLIUM BUJIOB 110 /[apBuHY

TU1s1 OOBSCHEHUSI MHOTOOOpa3us BUJIOB,
MOPO/JT IOMAIITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTEHUM
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1.3 | ®opmuposanue 1 OdopmiieHre cuHTETHYECKOM Teopur | PackpbIBaTh cojiepkaHre TEPMUHOB U
CUHTETHYECKON spommonuu (CTD). HelitpanbHas MOHATHN: TAPBUHU3M, MyTallUH,
TEOPUHU 3BOJIIOLIUH Teopus 3Boaounnd. CoBpeMeHHas! MYTalMOHHBIN MPOLIECC.

ABOJIIOIIMOHHAs] OMOJIOTHSI. OOBICHATH NPUYMHBI KpU3HUCA
3HavYeHUE 3BOJIIOIIMOHHON TEOPUU JapBUHU3MA.
B (hOPMUPOBAHUH €CTECTBEHHO- OO00CHOBBIBaTh 3aKOHOMEPHOCTD
Hay4YHOU KapTHUHBI MUDA. TpaHchOopMalMK TapBUHHA3MA
JleMoHCTpanun B CUHTETUYECKYIO TEOPHUIO IBOITIOLUN
IToprpetsl: C. C. YeTBepHKOB, (CTD).
N. N. llImaneraysen, [Ix. Xonaeiis, N3narats ocHoBHBIE TTostoxkeHust CTD.
. K. bensies. OuenuBath Bkian I'. Jle @pusa,
Tabau1b! u cxeMbl: « OCHOBHBIE C. C. YetrBepukosa,
IIOJIOYKEHUS] CHHTETUYECKOU TEOPUH N. N. llImansraysexa, /. K. bensiesa
SBOJIFOLIH) B (popmupoBanue CTD.
OuenuBath 3HaueHune CTO
B (popMHUpOBaHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA
Hroro yacos o teme 4
2 Tema « Mukpo3BoIIOLUA U €€ pe3yIbTaTbD)

2.1 | Dramsl 3 [Tonynauus kak 3neMeHTapHas PackpbiBaTh coepxanue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuLa 3Borounn. CoBpeMEHHbIE MOHATUI: MUKPO3BOJIFOLMS,
npoiiecca: METO/Ibl OLICHKU T€HETHYECKOTO MaKpO3BOJIIOIUS, MyTallUH, MOMYJISLIHNS,
MUKPOSBOJIIOIUS U pa3zHoo0pas3us U CTPYKTYPHI KOMOUWHAIIUU T€HOB, TeHO(OH,
MaKpO3BOJIFOLIHSI. nonysuuid. Miamenenue renoonaa AJIEMEHTAPHOE HBOJIIOLIMOHHOE SIBJICHUE.
[Tomymsanus — MOIYJISIIAMN KaK 3JIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOJIIOLUIO KAK
dJIEMEHTapHas SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH 3Tal NOSBJICHUS IPUCIIOCOOJICHNN 1
€UHHULIA SBOJIIOLIUN TFCHETHYIECKOTO PAaBHOBECHA BUI000pa30BaHUA.
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JIx. Xapau, B. BaiinGepra.
JdemoHcTpauumn

Tabauis! u cxeMbl: « MyTaloHHast
U3MEHYUBOCTHY, «llomymnsiuronHas
CTPYKTypa Buaa», «Cxema MposiBICHUS
3akoHa Xapau—BaiinOepray.
JlabopaTopHasi padota

«BrIsBIIEHNE U3MEHUNBOCTH Y 0CO0EH
OJIHOTO BHJIa»

XapakTepu30BaTh MOIYJISIIUIO KAK
AIIEMEHTAPHYIO €UHUILY 3BOJIFOLIMH.
[lepeuncnaTh NpU3HAKU UACATBHON
HOIYJISIUU U OOBSICHATh YCIOBHUS
BBIIIOJIHEHHSI 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh NMEIOIIHECS 3HAHUS

171 00OBSICHEHUS PUYMH U3MEHYMBOCTU
y oco0eli 0JTHOTO BHJIa

2.2

DeMeHTapHbIe
(akTOpbI SBOITIOLUU

DneMeHTapHbIe (haKTOPHI (ABUKYIINE
CHUJIBI) SBOJIIOIIMU. MyTallmoOHHBIN
npornecc. KomOunaTusHas
U3MEHYUBOCTD. Jpeiid renos —
Cly4yaliHbIe HEHANPaBJICHHbIE
W3MEHEHHS 4acTOT aJIeNen

B nomyJsiusx. I ekt ocHoBaTesl.
Apgexm 6ymuLiouH020 2opavluiKa.
CHudiceHue 2enemuyecko2o
PasHoobpasus: NPUYUHbL U CIeOCNEUS.
lIpossnenue s¢ppexma opetigha 2ernos
8 OONLUUUX U MATBIX NONYTIAYUSIX.
Murpamuu. U3onsums nomyasuui:
reorpaduueckas (MpoOCTpaHCTBEHHas ),
Ouosiornyeckas (penpoayKTUBHAs).
JdemMoHcTpanuu

[optpertsi: C. C. YeTBEpHKOB,

2. Maiip.

PackpbIBaTh copepxaHue TEPMUHOB U
ITOHATHN: MyTallMOHHBIN IIPOILIECC,
KOMOMHATUBHASI K3MEHYUBOCTD,
MOMYJIILMOHHBIE BOJIHBI, Ipeii( TeHOoB,
MUTPALAH, U30JISIIUA, TeorpapudecKkas
(mpocTpaHCTBEHHAsT) U30JISILIMS,
ounonoruyeckas (penpoyKTUBHAS)
u3oJisus, 3gpdhext ocHoBates, dPpdexT
OYyTBUIOYHOTO FOPJIBIILIKA.
XapakTepu30BaTh FJIEMEHTAPHBIE
(bakTopsl (ABMXKYILUE CUIIBI) SBOIIOLUU.
OuenuBath Bkaajg C. C. UeTBepukona,
0. Maiipa B pa3BuTHE 3BOJIIOLIMOHHOTO
YUECHHUS.

OOBICHATH MPUYUHBI HEHAITPABIECHHOTO
JNEUCTBUSI JJIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PaKTOPOB.

[IpuMeHATh UMEIOIIMECS 3HAHUS
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Tabauibl ¥ cxembl: «JIBUKYIIIHME CUITbI
SBOJIOLUNY, « DKOJIOTHYECKas
W30JISILHS TTOMYJISIAN CEBAaHCKOMN
dopenny, «I'eorpaduueckast U30JIALUS
JUCTBEHHULIBI CHOUPCKOU U
JIMCTBEHHUIBI 1aYPCKOID,

«HOHYJBII_[I/IOHHLIG BOJIHBI YN CJICHHOCTH
XHUIITHHUKOB U JKCPTB»

O JBIDKYIIUX CUIJIaX SBOJIOLUU
TU1s1 OOBSICHEHUSI IPUYKMH pa3HOOOpa3ust
reHodoH1a TOMYJIAINN OJTHOTO BUIA

2.3

EctecTBennsbIit
oTbop —
HaIpAaBJISIONIIUN
(haKTOp IBOJIOIMHU

EcrectBenHsbIit oTOOp —
HaMpaBJISIIOMIUNA (PaKTOP SBOJIOIUH.
@OopMBbI €CTECTBEHHOT0 0TOOpA:
JBUKYIIUNA, CTAOMITH3UPYIOIIHIA,
pasphIBaOIUi (AU3PYIITUBHBIN).
ITonoBoit oT60p. Bo3HMKHOBEHUE 1
ABOJIIOLMS COITUATILHOTO TTOBEICHUS
YKUBOTHBIX.

JdemMoHcTpanuu

Tabauie! ¥ cxeMbl: «CxemMa IeiCcTBUA
€CTECTBEHHOTO 0TOOpa», «DopMbI
OOpBHOBI 32 CYIIIECTBOBAHUEY,
«HIyCTpUANIBHBINA MEJTAHU3MY,
«OKuBbIe uckonmaeMbie»

PackppiBath copepkanrie TEPMUHOB U
MOHSATHUI: €CTECTBEHHBIN 0TOOD,
JBYKYIIANA 0TOOP, CTAOUITU3UPYIOLTUI
0TOOp, pa3phIBAIOIIN OTOOP, MOJIOBOM
oTOOp.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOD
KaK JABUKYIIYIO U HAITPABJISIIOUTYIO CHITY
ABOJIIOLINH, €T0 (DOPMBI.

Paznmuate hopMBI €CTECTBEHHOTO
0oTOOpa B MOITYJISIUSIX, PUBOIUTH
MPUMEPHI ACUCTBUS B TTOMYJISIIASIX
dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPEIMTOCHIUTKH TS ICHCTBHS
ABWXKYILEH U cTaOMIM3upyroen Gpopm
€CTECTBEHHOTO 0TOOpA.

CpaBHHBaTh (POPMBI €CTECTBEHHOTO
oT0OO0pa, JeIaTh BEIBOJBI HA OCHOBE
CpaBHEHHUSI.
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[TprMeHsTh UMEIOIIUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

111 OOBSCHEHUS TIPOIIECCOB,
MIPOUCXOISIINX B MOIMYJISIITUSIX BHIOB
OpPTraHHU3MOB

2.4

[Tprcnoco0IeHHOCTh
OpPraHHU3MOB Kak
pe3ysbTar
MHUKPO3BOIIOLUH

[Ipucnoco0aeHHOCTh OPTraHU3MOB KaK
PEe3yJIbTAT MUKPOIBOJIFOLIAH.
Bo3HukHOBeHUE MpUCTIOCOOICHUN

y opranu3zmoB. ApomMop¢o3bl U
nauoananrtauuy. [Ipumepst
IPUCTIOCOOJICHUI Y OPTaHU3MOB:
Mopdooruyeckue, PU3n0IOrHIecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTH MPUCTIOCOOTIEHHOCTH
OpraHU3MOB.

JdemMoHcTpanuu

TabauIbl ¥ CXEMBI:
«lToxpoBuTENIBCTBEHHAS OKpACKA
XKUBOTHBIX», «I [penynpexnaronias
OKpacKa >KMBOTHBIX),
«DU3NOTOTUYECKUE alanTaluny,
«ITpucnocobsIeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIILHOCTD).
OobopynoBanme: repOapuu pacTCHUM;
KOJUIEKIIMY HACEKOMBIX; UyueJia MITUIl U
3BEpEN C MpUMEpPaMHU Pa3IMYHbBIX
MPUCTIOCOOTICHUI.

PackppiBath copepxanne TepMUHA
MPUCTIOCOOJICHHOCTh OPTaHU3MOB
(amanranust), apomopd o3,
UIN0A1aNITalHs.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MIPUCTIIOCOOJIEHUI OPraHU3MOB
(Mopdoorudeckue, GprU3U0IOTHICCKHE,
OMOXUMHYECKHE, TIOBEJICHUYCCKHUE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUH Y OPTaHU3MOB.
[IpuBoauTH MpUMEPHI apOMOP(HO30B U
WJIN0AIANTANN Y PACTEHUN U
KUBOTHBIX.

OOBsICHATH poIb apoMop(o30B

B OCBOCHHH OpPTaHU3MaMHU HOBBIX CPE/T
oOuTaHusI.

OOBICHATH POJTh UIN0ATANTTAIIHHA

B MPUCIIOCOOJIEHUU OPTaHU3MOB

K KOHKPETHBIM YCIIOBUSM CPEJIbI.
JIoKa3bpIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
MPUMEPHI OTHOCUTEIHHOCTH aJaNTaIUH.
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JlabopaTtopHasi padora
«IIpucnocobneHust OpraHu3MoB U UX
OTHOCHTEJIbHAS 1IEJIECO00Pa3HOCThY.
JlabopatopHnas padora

«M3yuenune apomopdo30B u
WJIMOAIANTAlNN Y PACTCHUH U
KUBOTHBIX)

PackppiBaTh 3HaUE€HUE JBUKYIUX CHUII
ABOJIFOLMU B (DOPMUPOBAHHUU
MPUCIIOCOOJICHU I

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bup, ero kputepuu u CTpykTypa.
JdeMoHcTpanuu

Tabnuub! u cxembl: «Kpurepuu Buga,
«Bunpl-gBoitHuKN», «CTpyKTYypa Buaa
B IIPUPOJIEY.

Oo6opynoBanme: repbapun pacTCHUM;
KOJUIEKIIMM HACEKOMBIX; Uyuesia MTUIl U
3BE€pEU pa3HbIX BUJIOB.
JlaGoparopHnasi paGora

«CpaBHEHME BUIOB

10 MOP(OJIOTHUECKOMY KPUTEPUIO»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHSATHUH: BUJI, KpUTEPHUH BHUJIA,
noIuMopdU3M, BUJIbI-IBOMHUKH, apeall,
HKOJIOTUYECKasl HUIIA, TOIMYJISIHS,
BUJIOBOM KapUOTHUII, KOCMOIIOJIUTHI,
DHACMUKH, TTOABUIBI, IKOTHIIHI.
XapakTepru30oBaTh KPUTCPUN BH]IA
(MopdostornYecKuii, reHeTUYECKUH,
OMOXUMUYECKUMN, TEOrpaPUIECKUH,
AKOJIOTUYECKUN, OMOXUMUYECKUI).
OOBSACHITHL HEOOXOTUMOCTD
HCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPUEB JIJIsI OTIPEICTICHUS BUOBOI
MPUHAIIICKHOCTH OpPTaHu3Ma.
IlepeuncnsaiTb OCHOBHBIE
BHYTPHUBHUIOBBIC TPYIIITHPOBKH.
OOBICHATH MPUYUHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOJIUTUTTUYCCKUX BUIOB.
CpaBHUBATH BUJBI 110
MOPGhOJIOTHYECKOMY KPUTEPUIO
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2.6

BunoobOpa3zoBanue Kak
pe3ynbTaT
MUKPOIBOJTFOITUH.
CBs3b
MHUKPOSBOJIFOIIUH U
SIIUIEMHUOIOTUA

BunooOpa3oBanue Kak pe3yabTaT
MUKpO3BOIIOIUH. V30msmus —
KIIF0UeBOU (haKTOp BHI00OpA30BaHMS.
[Tyt 1 ciocoOb1 BUA00Opa30BaHUS:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMIATPUIECKOE (IKOJIOTHIECKOER),
«MTHOBEHHOE» (TIOJIATIIION TH3AITHS,
rudpuauzanus). JmuTensHOCTh
HBOJIFOLIMOHHBIX MTPOLIECCOB.
Mexanusmbl HOpMUPOBAHUS
OMOJIOTUYECKOTO Pa3HOO0pa3Hsl.
Ponb 3BosIOLIMOHHON OHOJI0THH

B pa3pabOTKe HAYUYHBIX METO0B
coXpaHeHus1 OMopa3HO0Opa3usl.
MuUKpO3BOJIFOLIHS U KOIBOJIOLUS
Tapa3uToOB M UX X0351eB. MEeXaHU3MBI
(bopMHpPOBaHUS YCTONIMBOCTH

K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI
C Heu.

JdeMoHcTpanuu

Tabuuibl 1 cxembl: «CrocoObl

BUJ1000pazoBaHus», «I eorpaduyeckoe
BUJ1I000pa30BaHUE TPEX BUJIOB
JIAHJIBIIIEHY, « DKOJIOrHYeCKOe
BUI000pa30BaHNE BUIOB CHHUIDY,
«ITonmumnon e pacrenuiny, «KamyctHo-
pPEISUYHBIN THOPUT.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATHUH: BUA000pa30BaHUE, N30SI,
KODBOJTIOLIHA.

XapakTepu3oBaTh BUJI000pa30BaHUe
KaK pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBICHATDH POJIH UOIISIITUN

B 00pa30BaHUM HOBBIX BUJIOB.
XapakTepu3oBaTh pa3IudHbIe CIIOCOOBI
BUJ1000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TTPUMEPHI
BUJIOB, 00Pa30BaBUINXCS PA3TUYHBIMU
crioco0amu.

[IpumeHnsaTh 3HaHUS CIOCOOOB
BU1000pa30BaHUs 1711 OObSICHEHUS
MPUYUH MHOTO0Opa3usi BUOB.
OOBICHATH BOBHUKHOBECHHE
YCTOMYMBOCTH MATOTCHOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repdapun pacTeHU
OJIM3KKX BUJIOB, 00pa30BaBIIHUXCS
Pa3IMYHBIMU CIOCO0AMHU
Hroro 4yacoB o Teme 14
3 Tema « Makpo3BoJIIOLMS U €€ pe3yJIbTaThI»
3.1 | MakposBotroIus. 1 MeToabl U3ydeHUst MAaKpOIBOIIOIUH. PackpriBaTh conep:kaHue TEPMUHOB U
[TameonTOIOTHUECKUE [TaleoHTONOTNYECKUE METOBI MTOHSATHN: MAaKPOIBOJIOLIMS
METO/bI U3YUECHUS n3ydenus sBomtonnd. [lepexonneie (¢punorenes), nepexoansie HGopmbl,
HBOJIIOLIUU (opMbI U (HPUITOTEHETUUECKUE PSIZIBI (duoreHeTUYECKUE PAIBL,
OpPraHHU3MOB. HaJIEOHTOJIOTUSI.
JleMoHCcTpanun XapakTepru30BaTh MaKPOIBOIIOIHIO KaK
TaOGauIIe! 1 CXEMBL: HAJ[BUJOBYIO 3BOJIIOIINIO0 00pa30BaAHMS
«DUIOreHETHYCCKUHI PSIL JIOLIAIID, KPYIHBIX TAKCOHOMMYCCKHUX CJIMHUII.
«ApXeonTepuKcy, «3Bepo3yonie OOBICHATH 3HAYCHUE
siepsi», «Creronedas, MAJICOHTOJIOTUYECKUX UCCIIEIOBAHUMN
«Punnoputey, «CeMeHHbBIC JUISL IOy 9eHHS! (pAKTOB SBOJIFOLUN
MarOPOTHUKID. OpraHN3MOB.
Obopynosanue: xomiexiuy, ITpuBOIUTE IPUMEPHI OPTaHU3MOB,
repoapiH, MyIISKH HCKONIAEMBIX OTHOCSIIIMXCS K TIEPEXOTHBIM (opMaMm.
OCTATKOB OPTaHN3MOB HasbIBaTh rpymisl OpraHu3MOB,
1J151 KOTOPBIX BOCCTAHOBJICHbI
(bunoreHeTuYeCcKue paabl.
CpaBHUBATh NPOLIECCHI
MaKpO3BOJIIOIIMU M MUKPO3BOJIOLUU
3.2 | buoreorpadudeckue 1 buoreorpaduueckue metoapl n3ydenus | PackpeiBath cojpepkaHue TEPMUHOB U
METO/IbI U3yUEHUS sBommonnu. CpaBHeHHE (DIOPHI U HNOHSTHI: Ororeorpadusi, SHAEMUKH,
HBOJIIOLINU (ayHBI MATEPUKOB U OCTPOBOB. PEJIUKTBHI.
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buoreorpaduueckue obmactu 3emiu.
Buapi-sHIEMHUKN U pETTUKTHI.
JdemoHcTpauumn

TabauIbl U CXEMBbL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/peiid koHTHUHEHTOBY, «PETUKTHI».
Oo6opynoBanme: repoapuu; KOJUICKIIUN
HACEKOMBIX

OO6O0CHOBBIBATH 3HAUCHHE
ouoreorpaduu sl U3YUCHUS
HBOJIIOLINY OPTaHU3MOB.

[lepeuncnsarey Ouoreorpaduueckue
oOnacTu 3eMiid U O0BACHATH MPUUNHBI
WX BBIJICJICHUSI.

CpaBHuBaTth Qiopy u GpayHy MaTEPUKOB
¥ OCTPOBOB, PACTEHUS U JKUBOTHBIX
pa3HbIX Ouoreorpaguueckux o0IacTei.
[IpuBOAUTH IPUMEPHI PEITUKTOBBIX
OpPraHHU3MOB, BUIOB-3HIEMHUKOB.
OOBACHATD IPUINHBI COXPAHEHUS
BUJIOB DHIEMHUKOB H «KHBBIX
HCKOIIaeMBbIX»

3.3

DMOpHOIOTUYECKHUE U
CpaBHUTEIIHHO-
MopdoornuecKue
METO/IbI U3YUCHHSI
9BOJTIOLIHH

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOp(}OJIOrHYeCKre METOIbI U3YUECHHUSI
ABOJIIOLMH. | 'eHETHUECKHE MEXAHU3MBI
3BOJIIOLIMM OHTOT€HE3A U NOSABIICHUSA
3BOJIFOLIMOHHBIX HOBIIECTB.
['omostornuHbIe U AaHAIIOTUYHBIE
oprassl. PyquMeHTapHbIe Oprausl U
aTaBu3Mbl. MOJIEKyJISIpHO-
reHeTH4eCcKue, OMOXMMUYECKUE U
MaTeMaTU4YECKUE METO/IbI U3YUYECHUA
9BOJIIOLMH. | OMOJIOTHYHBIE TEHBI.
CoBpeMEeHHBIE METO/IbI IOCTPOEHHUS
(UIOreHETUYECKUX IEPEBHEB.

PackpeiBaTh copepkaHie TEPMUHOB U
MOHSATUH: AMOpuUoIorus, Mopdoiorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIE OPTAHBI,
PYJIUMEHTHI, aTABU3MBI, OMOXUMUYECKas
TOMOJIOTHSI.

XapakTepu3oBaTh SIMOPHOIOTHUECKHE,
CpaBHUTEIBHO-MOP(}OIOTHUECKHE,
MOJICKYJISIPHO-TEHETHUECKHE,
OMOXMMHUUYECKHEe, MAaTEMaTHUECKHE
METO/IbI U3YUYECHHS IBOJIOLUY.
OOBsICHATH 3HaYEHUE SMOPUOJIOTHUH,
CpaBHUTEIHHOU MOP(}OIOTHH,
MOJIEKYJISIPHOM FeHETUKHU, OMOXUMUH,

110




XPpOMOCOMHBIE MyTallK ¥ SBOJIIOIUS
T€HOMOB.

JdemoHcTpauumn

[Moptpersl: K. M. bap,

A. O. Kosanesckuii, @. Mromiep,

D. I'ekkenb.

Tabymibl 1 cxeMbl: «HaganbHbIe
CTaJuy YMOPUOHAIBHOTO Pa3BUTHS
IMO3BOHOYHEBIX KHBOTHBIXY,
«['OMOJIOTUYHBIC U AHAJTIOTUYHBIC
Opra"b, «PyIUMEHTBI», « ATaBU3MBD»,
«XPpPOMOCOMHBIEC HA0OPHI YEIIOBEKA U
IIAMITaH3EY.

Oob6opynoBanme: KOJUICKIINH,
repbapuu, MyJIsiKU TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpTraHOB Y aTaBU3MOB

OmonHGOPMATHUKH JIJIsI U3YUEHUS
ABOJIIOIIMU OPTaHU3MOB.

OuenuBats BkiIag A. O. KosaneBckoro
B Pa3BUTHUE ABOJIOIMOHHOTO YUEHHS.
OnuceIBaTh TEHETHUECKUE MEXAHU3MBI
HBOJIIOI[MU OHTOT'€HE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAUMEHTAPHBIX OPTAHOB Y Pa3IUYHBIX
OpPraHU3MOB U OOBSICHITH IPUUUHBI KX
MTOSIBJICHHUSL.

[IpuBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPTAHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIIIL.

[IpuBoAUTH IPUMEPHI OMOXUMUYECKOMN
Y TEHHOW TOMOJIOTHH.

OnenuBath 3HaUCHUE OMOMH(DOPMATHKU
JUISl U3YYEHUs 3aKOHOMEPHOCTEN
ABOJTIOIINHT

3.4

OO0ume
3aKOHOMEPHOCTHU
ABOJIIOLIUU

OO6mIre 3aKkOHOMEPHOCTH (TIpaBHIIA)
IBONIOIUU. [Ipunyun cmeHvl hyHKyull.
HeoGpaTtuMocTh 3BOJTIOIUH.
AnanTyuBHas paavaiuys.
HepaBHOMEpPHOCTH TEMITOB 3BOJTIOIIHH.
JdemoHcTpanun

PackpsiBaTh cosiepkaHuE TEPMUHOB U
MOHSATUH: cMeHa (DYHKIIHI OpPTaHOB,
HEOOPaTUMOCTH PBOJIOIINH, aTaAITUBHAS
paauaiys, HEpaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH, YEPETOBAHKE ITIABHBIX
HaIlpaBJICHUI 3BOJIOLIHH.
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Tabauusl 1 cxembl: «I J1aBHBIE
HaIpaBJICHUS 3BOIOLUNY, «O01mune
3aKOHOMEPHOCTHU 3BOJIFOLIHI

AHaIU3UPOBATh TPUUUHBI YEPETOBAHUS
TJIaBHBIX HANPABJICHUUN 3BOIIOLUU.
[IpuBOANTE pUMEPHI TPOUCXOKACHUS
OpTraHU3MOB OT
HECIIEIIMATU3UPOBAHHBIX MTPEAKOB U UX
MIPOTPECCUPYIOIIEH CIENUATU3ALNH.
OOBICHATH MPUYUHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIFOLIHAH.

[IpuBOAUTE ITPUMEPBHI AJAIITUBHOU
paauanyy y OpraHu3MoB.

OOBIICHATH TPUUMHBI HEOOPATUMOCTH
ABOJIFOLUA

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOUOTreHes3 u
nancnepmus. Jlonaydnsie
pEeACTaBICHUSI O 3aPOKIACHUU KU3ZHU
(xpearmmonnsm). I'unoresa
MTOCTOSTHHOT'O CaMO3apOKJICHUS KU3HU
U €€ onpoBepkeHue onbitamu O. Penu,
JI. Cnasnmanuanw, JI. Iacrepa.
[TpoucxoxaeHue KU3Hu U
acTpOOHOJIOTHS.

JdeMoHcTpanumn

[Moptpetsbi: @. Penu, JI. Cniannanuanu,

JI. ITacrep.

HToro yacoB 1o Teme 6
4 | Tema «IIpoucxo:kaeHue u pa3BuTHe ;KM3HU HA 3eMiie»
4.1 | I'umote3sl 2 Hayunble runoTessl MpoOUCXOKICHUS PackpsiBaTh conepxanne TEPMUHOB U

MOHATUI: KPEAlMOHU3M, BUTAIIN3M,
NaHCIepMusi, aOMOreHes.

W3naraTe Hay4HbI€ TUIIOTE3BI U TEOPUN
ITPOUCXOKICHHUS )KU3HU Ha 3eMJIE.
OuennBath Bknajg @. Penu,

JI. Cnannanuaunu, JI. ITactepa

B (hopMuUpOBaHNE HAYYHBIX B3IJISI0B
Ha IIPOUCXOKIECHUE KU3HH Ha 3eMIIE.
[lepeunciaATh cTaguu pa3BUTHUS KU3HU
Ha 3emJie, COrIacHO TEOpUHU OMOII073a
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Tabnuibl u cxembl: «Cxema OIbITa
@. Pequ», «Cxema omnbita JI. [TacTepa
110 U3YYEHUIO CAMO3apOXKICHUS
AKUZHI

4.2

OcCHOBHBIE 3TaIlbl
HEOPraHU4ECKOU
HBOJIIOLIAH

OCHOBHBIE ATaIlbl HEOPraHUYECKOU
sBoronuu. [Inanerapnas
(reoyoruueckas) SBOIIOLHS.
XuMuueckas dDBOJIIOLHA. AOHOTreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

n3 Heopranmyeckux. Onsit C. Muiepa
u I'. FOpu. O6pa3zoBanue noaIuMepoB
u3 MoHOMepoB. KoanepBarnas
runoteza AWM. OnapuHa, runoresa
nepBuyHoro 0ynsoHa /x. Xonzaeiina,
reHetudeckas runoresa ['. Ménnepa.
Pu6o3umsi (T. Yek) u runoresa
«vupa PHK» V. I'mnGepra.
dopmupoBaHrue MeMOpaH u
BO3HUKHOBEHHUE MPOTOKJICTKH.
JdeMoHcTpanuu

[Toptpetsi: C. Munnep, I'. FOpu,

A. N. Onapun, Jx. XomnjaeiH,

I'. Mémnep.

Tabmauibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «ITamnbl
HEOPraHUYECKOU 3BOJIFOLIAN.

PackpwiBath copepkaHue TEPMUHOB U
MOHSATUI: T€0JIOTUYECKAas dBOIIOLHS,
XUMHUYECKasi HBOJTIOIMS, AOMOTEHHBIM
CUHTE3, IEpBUYHas aTMocdepa,
KOallepBaTHbIE Karuii, puO03UMBbl,
POOMOHTBHI.

XapakTepu3oBaTh OCHOBHBIE ATAIlbI
XUMHUYECKOM IBOJIIOIIHH.

Ha3piBaTh XMMUYECKH COCTaB
nepBUYHOM atMochepsl 3emiu.
OuenuBath Bkaaa C. Muniepa,

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

B (hopMupOBaHNE HAYYHBIX B3TJISI0B
Ha MIPOUCXOXKICHUE KU3HU Ha 3emIie.
OnuceiBaTh yCJIOBUS, HEOOXOIUMBIE
JUTST a0OMOTEHHOI0 CUHTE3a
OPraHUYECKUX COCIIMHCHUU.
[IpuBOANTH IPUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKJIIU MTPOIECCHI
TCHETHYECKOTO KOMUPOBAHUS U
dbepMeHTaTUBHASI AKTUBHOCT.
OOG0CHOBBIBATh HEBO3MOKHOCTh
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BupryanbHas 1abopaTopHasi padora
«MopnennpoBanue onbIToB Muiuiepa—
Opwu no nzyueHnto abuoreHHoro
CHUHTE3a OPraHUYECKUX COCTUHEHUN

B MIEpBUYHON aTMochepe»

MMOBTOPHOT'O BOZHUKHOBEHUS )KM3HU Ha
3emiie

4.3 | Ucropust 3emiu 1 Uctopus 3emiiu u MeTOIbI €€ PackpsiBaTh conepxanne TEPMUHOB U
METOJIbI €€ U3YUCHHUS u3yudeHus. MickonaeMble OpraHuuecKue | IMOHATUI: T€OXPOHOJIOTHs
octatku. ['eoxpoHonorus u e€ MeToJibl. | (OTHOCHUTEIIbHASL, a0COIIOTHAS),
OTHOCHUTENbHAS U A0COTIOTHAS OKAMEHEIJIOCTH, METO/IbI
reoxponosiorus. ['eoxponosorudyeckast | reOXpOHOJOTHH, T€0OXPOHOIOTUYECKAs
[IKaja: 30HBI, Pbl, IEPUOJIbI, STIOXHU. 1IKajia: 30HbI, 3Pbl, IEPUOJIbI, STTOXH.
JdeMoHcTpanumn XapakTepu30BaTh METOAbI U3YUYCHUS
TabauIIbl ¥ CXEMBI: HUCTOPUU 3EMIIH.
«I'eoxpoHOIOTHYECKAs IIKAIay. ITepeuncnsath pa3aesnbl
OobopynoBanue: KOJUICKIIUN r€OXPOHOJIOTMYECKOM IIKAJIBI.
OKAMEHEJIOCTEM, MONE3HBIX OuieHMBaTh 3HAYEHHUE UCKOMTAEMBIX
HNCKOIIACMBIX; MYJIS2KW OPraHNUYCCKUX OCTAaTKOB JJIs1 U3yUCHUS UCTOPUU
OCTaTKOB OPraHU3MOB. Pa3BUTHUS JKU3HU HA 3eMJIe.
JlaGopaTopHasi padoTa OOBICHATH XapaKTep pacupeeIcHus
«M3y4enne n OIICaHNe HCKOTIAeMBIX MCKONAaEMBIX OCTAaTKOB B 36MHOMU KOpE.
OCTaTKOB APCBHUX OPTaHA3MOB) CpaBHUBATH METOABI A0COTIOTHOU U
OTHOCUTEJIbHON I'€O0XPOHOJIOTUHI
4.4 | HauanbHbI€ dTAIIbI HauanbHble 3Tansl opranndeckon PackpsiBaTh cosiepkaHuE TEPMUHOB U

OpPraHUYECKOMN
ABOJIIOIIUU

sBostonuu. [losiBeHue u 3BoJIOIUS
MEPBBIX KJIETOK. DBOJIOIHS
MeTabosm3ma. Bo3HUKHOBEHHE IEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

IIOHATHMN: «ITOCIEAHUN YHUBEPCAIbHbIN
oO1Iui Ipe10K», OTHOKIJIETOUYHbIE
OpraHu3MBbl, IPOKAPUOTHI, JYKAPUOTBHI,
CUMOHOTEHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emiie coobmiecTB. CTpOMATOIHUTHI.
[TpokapHOTHI M SyKapUOTHI.
[TpoucxoxaeHne 3ykapuoT
(cumOuoreHes3). DBOJIIOIIMOHHOE
HPOUCXOXKICHUE BUPYCOB.
JdeMoHcTpanuu

TaOnuiiel u cxembl: «HadaabHbIe HTAIIbI
OpraHu4ecKoil sBomonuny, «Cxema
00pa3oBaHUsI 3YKAPUOT IMyTEM
cumbuorenesa», « CTpoeHHE BUPYCa»

XapakTepu3oBaTh HaYaIbHbIC TATbI
OPTraHUYECKOM HBOJIIOIUH.

[IpuBoauTH MpUMEPHI apoMop(H030B
MEPBBIX OJTHOKJIETOYHBIX OPTraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS U JI0Ka3aTeJIbCTBA TUIIOTE3bI
cUMOUOTeHE3a.

Jloka3pIBaTh MOJIYaBTOHOMHOCTh
MUTOXOHAPUMN U TUIACTHU, UX
MIPOUCXOKICHHUE OT MPOKAPHUOTHUUECKUX
KJIETOK.

JlenaTh BBIBOJIbI O 3HAUEHUU
BO3HMKHOBEHUS (POTOCHUHTE3A,
dbopMupoBaHUS AIpa ISl JaTbHEHIIIETO
Pa3BUTHUS )KU3HU HA 3eMJIe.
XapakTepu30BaTh TUIIOTE3bI
MIPOUCXOK/ICHUS] BUPYCOB

4.5

OBOJIIOIUS DYKAPUOT

[Tporcxoxk1eHne MHOTOKJIETOYHBIX
opraHu3moB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX
OpPraHU3MOB.

JdeMoHcTpanumn

[loptpet: . 1. MeyHUKOB.

Tabauiel 1 cxeMmbl: «HavanbHbIe TAb
OPTaHUYECKOM HBOIOIUNY, «Cuctema
YKUBOU MPUPOABD)

PackpbiBaTh coiepkaHie TEPMUHOB U
MOHSITHIA: IPOKAPUOTHI, SYKAPHOTHI,
MHOTOKJICTOYHOCTb, CITCIIAATH3ALIHSI
KJICTOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHHUE
MHOTOKJICTOYHBIX OPraHU3MOB.
CpaBHUBATH 0COOCHHOCTH
HYKApPUOTHUYECKUX U TPOKAPHOTUICCKUX
OpPTraHHU3MOB.

HaswiBath 0cHOBHBIE apoMOp(}HO3bI
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DYKapHOT U OLICHUBATH UX 3HAYECHUE IS
JAJTbHEUILEr0 Pa3BUTHS )KU3HU

4.6 | OcHOBHBIE dTaIIBI OcCHOBHBIE 3Tarbl FBOJIONMH BBICHINX | PackpbiBaTh cofep:KaHUE TEPMUHOB U
HBOJIFOLIUU pactennii. OCHOBHbBIE apOMOP(HO3bI MOHSITUNA: BOAOPOCTH, PUHUODUTHI,
pPacTUTENILHOTO MUPa pactenuil. Berxos pacTeHuii Ha cyiry. | MXH, HAaTOPOTHUKOOOpa3HbIE, CEMEHHBIE

[TosiBNEeHUE CIIOPOBBIX PACTEHUN U MariOpOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cylu. CeMeHHbIe MOKPBITOCEMEHHEBIE, OecIooe
pactenus. [IporcxoxkaeHue BETKOBBIX | MOKOJIEHHE (CIIOPOQUT), MOJTOBOE
pacTeHU. nokoJjieHue (ramerodur).
JlemoHcTpanumn [lepeuncnsaTb OCHOBHBIE 3TAMbI
Tabnuitel ¥ cxembl: «KApoMoph o3l HBOJIIOLIUN PACTUTEIIHBHOIO MHUPA.
pacteHui», « Puanoursy, Ha3piBaTh OCHOBHBIE apOMOP(O3BI
«OIHOKIETOYHBIE BOJOPOCINY, pacTeHHi U OLIEHUBATh UX
«MHOTroKI€TOUYHBIC BOAOPOCIIN», 3BOJIIOLIMOHHOE 3HAYCHUE.
«Mxwny, «IlanopoTHHKIY, CpaBHUBAaTH 0COOCHHOCTH CTPOSHUS
«l'onocemeHHbIC pacCTCHUA, ((OpFaHBI paCTeHI/Iﬁ pa3HbIX OTIAEIOB
LBETKOBBIX PACTCHUI.
Oo6opynoBanme: repbapuu pacTeHun
Pa3JIMYHbBIX OTJIEIIOB.
IIpakTnueckas padora
«3yueHnre ocOOEHHOCTEH CTPOCHUS
PACTEHMI pa3HBIX OTIEIOBY

4.7 | OCHOBHBIE 3TaIlbI OCHOBHBIE 3Talbl YBOIIOLUU PackpsiBaTh cosiepkaHuE TEPMUHOB U

9BOJIIOIIUH JKHBOTHOTO
MUpa

KUBOTHOTO MHpa. OCHOBHBIE
apomMop}o3bl )KUBOTHBIX. BeH icKas
dayna. KemOpuiickuii B3pbIB —
MIOSIBJICHE COBPEMEHHBIX TUTIOB.

IOHSATUH: IPOCTEUIINE, TIIIACTUHYATHIE,
KUIIEYHOIIOJIOCTHBIE, IINIOCKUE YEPBY,
YJIEHUCTOHOTHE, PbIObI, 36MHOBO/IHBIE,
[IPECMBIKAIOIIMECs, ITULLBI,
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[TepBbie XOp/10BBIC )KUBOTHBIE. JKU3HB
B BOJIC. DBOJIONHS TO3BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenne
MJIEKOTIUTAOMKX U nTull. [IpuHuun
KJII04eBOT0 apomopdo3sa. OcBoeHue
0eC03BOHOYHBIMHU U ITO3BOHOYHBEIMHU
YKUBOTHBIMHU CYIIIH.

JdeMoHcTpanuu

Tabnuiel u cxeMbl: «CxeMa pa3BUTHS
KUBOTHOTO MUPa», «ApoMop(o3bl
JKUBOTHBIX», «[Ipocreimuey,
«KumieunonosoctHeie», «I1nockue
yepBu», «YseHnucToHoruey, « Poionny,
«3eMHOBOJIHBICY,
«IIpecmbikaromuecs», « [ ITuupn,
«MJIEKOTIUTAIOIINE) .
O0opynoBaHue: KOJUIEKIIUU
HACEKOMBIX; BJIAKHBIC MpenapaThbl
YKUBOTHBIX; PAKOBHUHBI MOJUTFOCKOB;

KOJUIEKLIUU UTJIOKOKHX; CKEJIEThI
MO3BOHOYHBIX KUBOTHBIX; dyUeJa MTHLL
Y 3BEPEU.

IIpakTnueckas padora

«M3yuenne 0cOOEHHOCTEHN CTPOEHUS
II03BOHOYHBIX JKUBOTHBIX)

MJIEKOTIUTAIOIIUE, SKTOJEpMa,
DHTOAEPMA, ME30AEPMA, IBYCTOPOHHSS
CUMMETPHUS, TEIUIOKPOBHOCTD.
[lepeuncnsiTb OCHOBHBIE ATAIbl
HBOJIIOLIMU KUBOTHOTO MHpA.
Ha3biBaTh OCHOBHBIE peajanTaluy,
CIIOCOOCTBOBABILINE BBIXOY KUBOTHBIX
Ha CyIIy.

OneHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHON CHUCTEMBI JUIsl IPUCIIOCOOICHUS
YKUBOTHBIX K YCJIOBHSIM OKpPY Karolen
Cpelpbl.

OOBICHATH NPUYMHBI IBOTIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTUL, MJIIEKOTIUTAFOIINX
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4.8

Pa3Butue xxn3au
Ha 3emiie

PazBuTHe xu3HU Ha 3eMiie 1O 3paM U
MEPHUOJIAM: apXEu, MPOTEPO30H,
aje030M, Me3030i, KaiitHo30M. O0Ias
XapaKTepUCTHKA KINMaTa U
reoJIornyeckux npoueccos. [losBnenune
Y PACIBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro yciaoBus U
BJIMSTHUE HA Ta30BBIM COCTaB
aTMocdepsl.

MaccoBsie BBIMUPaHUS —
AKOJIOTMYECKUE KPU3UCHI MMPOILIOTO.
[IpyuuHbI U CIAEACTBUS MaCCOBBIX
BbIMHUpaHHil. COBpEMEHHBII
AKOJIOTMYECKNN KPU3HUC, €TO
ocobennoctH. [Ipobrema coxpaneHus
OnopazHooOpasus Ha 3eMIie.
JdemMoHcTpanuu

Tabnuib! u cxembl: «Pa3Butue xu3Hu
B apXEUCKOu 3pe», «PazBuTne xu3Hu
B IIPOTEPO30MCKOM 3pe», «PazButue
YKM3HU B MAJICO30MCKOU 3pEY,
«Pa3BuTHE KU3HU B ME3030KUCKOU IPER,
«Pa3BuTHE KU3HU B KANHO30MCKOU
ape»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITHIA: apXeH, apxebakTepuH,
[IUaHOOAKTEPUH, TPOTEPO3OH,
najge03om, KeMOpHii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, nepmb, [lanres, Tetuc,
TPUIOOUTHI, pUHUODUTHI,
PAKOCKOPIHOHBI, TAHIIUPHBIC PHIOHI,
KOTHJI03aBpbl, M€3030M1, | OH/1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJl, XBOWHBIE,
TMHKIOBBIE, CATOBHUKOBBIE,
O€JIEMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, najJeoreH, HEOreH,
AHTPOIIOTEH, MACCOBOE BEIMUPAHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU
Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
YcraHaBiIMBaTh 3aBUCUMOCTD MEXKIY
re0JIOTMYECKUMU MPOLIECCAMH,
VM3MEHEHUSIMU KIIMMATa U MPOLECCaMU
B JKMBOM TIPUPOJIE.

OOBICHATH TPUYMHBI paCIIBETa
CHUCTEMATHYECKUX IPYNI OPTaHU3MOB
B PA3JIMYHBIE 3PbI U IEPUOJBI.
AHanM3upoBaTh NPUYUHBI U CJICACTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3biBaTh 0CHOBHBIE apoMOpP(}HO3bI
pPacTeHUN U )KUBOTHBIX.
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[TpuBOIUTH IPUMEPHI TIEPEXOTHBIX
¢dbopM OpraHu3MOB.
AHaIM3UpPOBATh MMy TH PEIICHUS
pOoOJIEMBI COXPaHEHUS
OouropazHoobOpasus Ha 3emiie

4.9

COBpCMCHHaSI CHUCTCMa
OpraHrU4YCCKOro Mmupa

CoBpeMeHHas cUCTeMa OPraHUYECKOro
mupa. [IpuHnumne! kaaccuduxamm
opranu3MoB. OCHOBHbIE

CUCTCMATHYCCKHUC I'PYIIIIBI OPTaHU3MOB.

JdemoHcTpauun
Tabsauubl u cxembl: «CoBpeMeHHas
CUCTEMAa OPraHUYECKOr0 MUPA»

PackppiBath copepxanne TEPMUHOB U
MOHATUHN: OaKTEPUH, APXEH, BHICIIINE
pacTeHus, 3eNEHbBIE BOJIOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBHUTHBIC, TTATOPOTHUKOBHTHEIE,
XBOIIICBU/IHBIC, TUTAYHOBUIHBIC,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KUIIICYHOTIOJIOCTHBIE,
MJIOCKUE YEePBU, KPYTIIbIC YEPBH,
KOJIbYaThIC YEPBH, WICHUCTOHOTHE,
MOJUTIOCKH, HTJIOKOKHE, XOPAOBHIC,
rpuObI, TUITANHUKA, BUPYCHI.
XapakTepru3oBaTh COBPEMEHHYIO
CHUCTEMY OPTaHHYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIC CUCTEMATHICCKUE
TPYIIBI OPTaHU3MOB.

OOBICHATH PUHIIAIIBI KJIACCU(PUKAIIIH
OpraHU3MOB.

[lepeuncrnsaTh OCHOBHBIC IPU3HAKH
MPOKApHOT, pACTEHUH, )KUBOTHBIX,
rpu0OB, KPACHBIX M OYPBIX BOJOPOCIIECH.
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[IpuBOINTH IPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CUCTEMATUYECKHUX TPYIIIT
OpPTraHU3MOB

JdeMoHcTpanuu

IToptper: Y. lapBuH.
Ta0auie!l U cXeMbl: «MeTOIbI
AHTPOIIOJIOTUI.

Hroro 4yacoB o Teme 15
5 Tema «IIpoucxoxkaeHue 4eJI0BEKa — AHTPOIOT €HE3»
5.1 | Aurpomonorus — 1 Pa3znensl 1 3a1a4un aHTPOTIOJIOTHH. PackpeiBatTh conepkaHue TEPMUHOB U
HayKa O YEJIOBEKE MeTobl aHTPOIIOJIOTHH. MOHSTUH: aHTPOTIOJIOTHSI, MOP(OJIOTHS,
JemoHCcTpanumn AHTPONOreHE3, AaHTPOIOMETPHS,
Tabnauib! u cxembl: «MeToibl PEKOHCTPYKIIUSI, ApXEOJIOT U,
AHTPOTOJIOTHUI. sTHOTpadus.
OoOopyaoBaHue: MyJsiKU HasbiBaTh pasnens! u 3anauun
OKaMEHEJIOCTEH, MPeAMETOB AHTPOMOJIOTUH.
MaTepUalibHON KyJIbTYPbl IPEAKOB XapakTepu3oBaTh METO/IbI
yenoBeka; (otorpaduu HaX0J0K AHTPOITOJIOTMU U CPAaBHUBATh UX MEKY
HCKOIMAEMbIX OCTATKOB UEJIOBEKa co0oil.
BriiensaTs BOnpoCkl 3BONTIOLHAH
YeJI0BeKa, UCCIeTyEeMbIE MPU MTOMOIITU
Pa3JIMYHBIX METOJIOB
5.2 | Pa3Butue 1 CraHoBIIeHUE NPEACTABICHUMN PackpreiBaTh coqiep:kaHre TEPMUHOB U
npeACTaBICHUN 0 MPOUCXOXKACHUH YEJIOBEKA. MOHSATUM: aHTPOIIOTEHHAsI TEOPH S,
0 IPOUCXOKICHUHN Penuruo3nsie Bo33peHuUs. TpyaoBas Teopus, Homo sapiens.
YyeJoBeKa CoBpeMeHHbIE HAyYHbIE TEOPUH. OuenuBath Bkiag Y. JlapsuHa

B PA3BUTHE TIPEICTABICHUIN

O IIPOUCXOKIECHUHU YEIIOBEKA.
ApryMEeHTUPOBAHHO KPUTHUKOBATH
PEIIUTUO3HbIE IPEACTABIICHUS
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OobopynoBanme: MyJsKu
OKaMEHEJOCTEN, PEIMETOB
MaTepuaIbHOU KYJbTYpPHI TIPEIKOB
YyesloBeKa; penpoaykiuu (potorpadumn)
KapTHH ¢ MU(DOJIOTHUECKUMHU U
OMOJIEHCKIMU CIO’KETaMU
IPOUCXOXK/ICHHUS YeJIOBEKa

O MIPOUCXOXKJICHUH YEJIOBEKA C MO3UIINH
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAy4YHbIE TEOPUU
MIPOUCXOKJICHHS YeJIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OPraHM4YEeCcKOro Mupa

CX0JICTBO YeJIOBEKA C )KUBOTHBIMHU.
CucteMaTH4ueCcKoe MOJI0KECHUE
yenoBeka. CBUIETENbCTBA CXO/ICTBA
YEJI0OBEKA C )KMBOTHBIMU:
CpPaBHUTEIIHLHO-MOP(]OJOTHYECKHUE,
AMOpHOIOTrnYeCcKUe, (PU3U0JI0ro-
OMOXHMMHYECKHE, TOBEJICHYECKHE.
OT1nnuus 4enoBeKa OT )KUBOTHBIX.
[IpssMOXOkKIEHUE U KOMILUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTune
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBL.

JdeMoHcTpanuu

Tabauipl ¥ cxeMbl: «['010BHON MO3T
yesoBekay, «YemoBekooOpa3HbIe
00e3bsHbI», «CKeJIeT YeloBeKa U
CKeJIET IUMIaH3e», « Py 1MMEeHThI 1
aTaBU3MBI».

OO0opynoBaHme: CKEJIET YEJIOBEKa,;
MOJIEJIb Yepera YeJIOBEKA U yepena

PackpriBaTh coep:kaHue TEPMUHOB U
MOHSITUIA: PYJUMEHTHI y YEIOBEKa,
aTaBU3MBbI Yy UEJIOBEKa,
IPSIMOXOKIEHHE, BTOPAsi CUTHAJIbHAS
cUcTeMa.

OmnpenensiTh CUCTEMATUYECKOE
MOJIO’KEHHUE YeI0BEeKa B OPTaHUYECKOM
MHUpE.

BBISBISATE UepThl CXOJICTBA U Pa3INyns
YeJIOBEKa M )KUBOTHBIX.
XapakTepru30oBaTh CBUJETENIHLCTBA
CXO/ICTBA YEJIOBEKA U )KUBOTHBIX
(cpaBHUTENBEHO-MOP(OJIOTUYECKHE,
sMOpuoIornYecKkue, Gu3noaoro-
OMOXUMHUYECKUE, IOBEICHUYCCKHUE).
[TpuBOIUTH MPUMEPHI ATABU3MOB U
PYJUMEHTOB Y YEJIOBEKA.

OnuceIBaTh MPU3HAKK YEJIOBEKA,
c(opMHpOBABILIUECS B CBAZU

C IPEBECHBIM 00pa30M KHU3HU MPEIKOB
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IIMMIIaH3€; MOJEIb KUCTHU YEJIOBEKA U
KHCTH LIMMITaH3€.

JlabopaTtopHnas paGora

«3yueHne 0cOOEHHOCTEN CTPOEHUS
CKEJIETa YEJIOBEKa, CBSA3aHHBIX

C MPAMOXOKJIECHUEM

U TIPSIMOXO0KJIEHUEM.

BBIABIATE IPUYHUHBI OCOOCHHOCTEN
CTPOEHUS Yepera 4eJoBeKa

110 CPABHEHHUIO C YEJIOBEKOOOPa3HBIMU
00e3bsiHaMHU.

CpaBHHBaTh OPYIUHHYIO 1€ATEIBHOCTh
YeJIOBEKA U )KUBOTHBIX.
CpaBHUBaTH OCOOEHHOCTH BhICIIEH
HEPBHOU JEATEIBHOCTH YEI0BEKA U
YKUBOTHBIX

5.4 | JIBmKyIMe CHIbI JBrokyuue cuibl (pakTopsbl) PackpriBaTh conepkaHue TEPMUHOB U
(paxTopsr) aHTpOIIOreHe3a: OMOJIOTHYECKHE, NOHSITUNA: HACJIEICTBEHHAs
aHTPOTIOTCHE3a connanbHbie. COOTHOIIIEHUE W3MEHYUBOCTbh, ECTECTBEHHBIN 0TOOD,

OHMOJIOTHYECKHUX M COIUATBHBIX OpyIuiiHas eATENbHOCTh, TPYTIIIOBOE
(akTOpOB B aHTPOIIOTEHE3E. COTPYIHHYECTBO, OOIIEHUE, PEYb.
JleMoHCTpaIIUK XapakTepu30BaTh ABMKYIIHE CHITBI
TaOauiisl ¥ cxembl: «/IBHXKyIIue cuiibl | aHTPOIIOreHe3a: OMOJIOTHYECKUE U
aHTPOTIOTCHE3a. ColLlMaIbHbBIE
OobopynoBanmne: MyJISKU PEIMETOB
MaTepuaIbHON KyJIbTYpPbI IPEAKOB
YeloBeKa

5.5 | OcHOBHBIC CTAANU OCHOBHBIE CTaTUU AHTPOTIOTECHE3A. PackpeiBaTh comepikanne TEpPMUHOB U

aHTPOIOreHEe3a

Pannne yenoBekooOpa3Hbie 00€3bIHbI
(IPOKOHCYJIbI) U pAaHHUE TOHTUJIBI —
oO11He MpeaKu YeI0BeKO0Opa3HbIX
00€3bsH U JtoJIel. ABCTPaJIONUTEKH —
JBYHOT'ME NPEJIKH JIIoAeH. YenoBek

MOHSTUI: aBCTPAIIONUTEK, UenoBek
yMelbiid, YenoBek mpsaMOXOISIINT,
Yenosek refinenpoeprekuid, Yemonek
HEaHJAEPTATbCKU, KPOMaHbOHEII,
JIEHHUCOBCKHUM 4eI0BeK, YeaoBek
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YMEJIbI, TIEPBBIE U3TOTOBJICHUS
opyauil Tpyaa. Hemosek
NPAMOXOISIIIUI U TEPBBINA BBIXO
JroJie 3a npenensl Adpuku. Yenosek
refeIb0epreKuii — OOIIMM MpeIoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0OBEKa pa3yMHOro. Yemosek
HEaHJEPTAIbCKAN KaK BUJ JIFOJEH
XOJIOJIHOTO KiIumMara. YeaoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npejenamMu Appuku.
[TaneoreHeTrka u MmajaeoreHOMHUKA.
JdemMoHcTpanuu

[Toptperst: JI. JIuku, 4. A. Porunckuii,
M. M. I'epacumos.

TaOauIbl U CXEMBI: « DBOIIOIIUOHHOE
JIPEBO YEJIOBEKA», K ABCTPAJIOMUTEK,
«Yenosek ymensbliy, «HenoBek
MPAMOXOAAINNY, «JIeHUCOBCKHM
yenoBeky, «Heanaepraabliby,
«KpomanboHI1IbD, «IIpenku yenoBeka.
Oo6opynoBanme: MojeIH TOpca
MIPEAKOB YEJIOBEKA; MYJISKH MPEIMETOB
MaTepuaibHON KyJIbTYPhI IPEAKOB
YyeJloBeKa

pa3yMHbI COBPEMEHHOTO THUIIA,
MAJICOTCHETUKA.

XapakTepu3oBaTh OCHOBHBIE CTA/IUH
AHTPOITOTEHE3A.

BbISIBISATE MPOrPECCUBHBIE YEPTHI,
MOSIBUBILIMECS Y MPEIKOB YEIOBEKA
HAa Pa3HBIX CTAIUSAX AHTPOIIOTEHE3A.
[IpuBOAMTE pUMEPHI TPEACTABUTEIECH
OCHOBHBIX CTaJM{ aHTPOINOTeHE3A:
ONMCHIBATh UX aHTPOIIOMETPUYECKUE
JaHHbIE, 00pa3 KU3HU U OPYIUs TpY/a.
CpaBHHMBATH NPEACTABUTEIECH OCHOBHBIX
CTaJIul aHTPOIIOTEHE3a
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5.6

ODBOJIIOLINS
COBPEMEHHOTO
JeJI0BeKa

DBOJIIOLMSA COBPEMEHHOTO YEJIOBEKA.
EctecTBeHHBII OTOOD B MOMYJISALUAX
yenoBeka. MyTallMOHHBIN TPOLIECC U
nosmumopdusm. [omynsimonnbie
BOJIHBI, Apei( reHoB, MUTpalus u
«3(deKT OCHOBATENS B TOMYJISAIUIX
COBPEMEHHOTO YEJIOBEKA.
JdeMoHcTpanuu

TaOauIbl U cXEMBL: «DTaIlbl IBOJIIOLIUA
YeJI0BEKa»

PackpriBaTh conep:kaHue TEPMUHOB U
ITOHATHN: MyTallMOHHBIN IPOLIECC,
noJuMop(hu3M, MOMYJISIIUOHHBIE
BOJIHBI, Ipeii( reHoB, MUrpanus,
«3hdexT ocHOBATEIS.
XapakTepus3oBaTh POJib ECTECTBEHHOTO
0TOOpa B MOIMYJIALUAX COBPEMEHHOTO
YeoBeKa.

OrneHuBaTh POJIb MyTAlIMOHHOTO
nporiecca, MOMyJISIIMOHHBIX BOJH,
npeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJISH» B HBOJIIOLIUN TOMYJISALAN
COBPEMEHHOT0 YeJIOBEKA.

[TpuBoauTH MpUMEpPHI HAKTOPOB,
CTIOCOOHBIX BBI3BATh MOMYJISIIMOHHBIC
BOJIHBI B 3BOJIIOIIMM COBPEMEHHOT'O
YeII0BeKa

5.7

Yenoseueckne pachl.
MexauciuImIMHapHbIe
METOJIbl aHTPOIIOJIOTUH

Yenoseueckue packl. [lonsatue o pace.
bosbime pacel: eBponeonHas
(eBpasuiickasi), aBCTpaIO-HErPOUIHAS
(3KBaTOpHUAJIbHAS ), MOHTOJIOUTHAS
(a3maTcko-amepukaHckas). Bpems u
yTH paccesIeHus YesloBeKa 1o
ia”eTe. EAMHCTBO YelloBeUecKuX pac.
HayuHast HeCOCTOSITEIBHOCTD pacu3Ma.
[IpucnocoOaeHHOCTh YenoBeKa

K Pa3HbIM YCIOBHUSM OKPYKAIOUIEH

PackpeiBath copepkaHue TEPMUHOB U
MOHATHI: paca, pacCOreHe3, pacu3M,
COLMAIIBHBIN JapPBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBITUX
pac 4eaoBeKa: EBPONICOUIHON
(eBpa3uiicKoit), aBCTpaIO-HETPOUTHOM
(?KBaTOpPUAIIBHOW ), MOHTOJIOUHOM
(a3uaTcKO-aMEepUKAHCKOM).

BbIsSIBASITE IPUYMHBI BO3HUKHOBEHMS
YEJI0BEYECKHX pac.
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cpensl. BnusiHue reorpaduyeckoit
cpenbl U nperida reHoB

Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO
YEJI0BEKA.

MexucuuIuMHapHbIE METOIbI

B hr3uyecKoi (OMOJIOrHIeCKOM )
AHTPOIIOJOTUU. DBOJIOINOHHAS
AHTPOIIOJIOTHS ¥ MAJIEOAHTPOIIOIOT ST
YEJIOBEYECKHUX MOIYIJISIUN.
buocounansHbie HCccien0BaHUS
npupoibl yenoseka. MccnenoBanue
KO3BOJIIOIIMU OMOJIOTUYECKOTO U
COLMAIBHOTO B YEJIOBEKE.
JdemMoHcTpanuu

Tabuauubl u cxembl: «Pacsl yenoBekay.
IIpakTueckas padora

«M3yyeHne 5KOJIOTHYECKUX aJanTalni
YEeJI0BEKa»

[TpuBOIUTH IPUMEPHI AAIITUBHBIX
IIPU3HAKOB Y IIPEACTABUTEIIEN
4eJI0BEYECKHUX pac.

[TpuBOIUTH CBUETENBCTBA €IMHCTBA
IPOUCXOXKICHUS YEIOBEUECKUX pac.
ConocTaBisaTh aJalTUBHBIE TUIIBI
JIIOJIEW C PaCOBBIMH IPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATENIBHOCTh pacu3ma

Pa3BHUTUC SKOJIOINH

B Tpynax A. I'ymbonsara, K.®. Pynse,
H.A. CesepiioBa, JO. I'ekkerns,

A. Tenciu, B.H. Cykauéa. Paznensl u
3a/1a4u SKOJIOruH. CBA3b DKOJIOTUU

C IpyTMMH HayKaMH.

Htoro yacos mo Teme 10
6 | Tema «9Ko0JIOTHS — HAYKA 0 B3aUMOOTHOLIEHUSIX OPTAHM3MOB M HAITOPTAHU3MEHHBIX CHCTEM € OKpY:Kalouei
cpenoin»
6.1 | 3apoxnenue u 1 3apoKI€HHE U PA3BUTHE SKOJIOTUU PackpriBaTh copepxaHue TEPMUHOB U

MOHSATUI: KOJOTHS, ayTIKOJIOT U,
CUHDKOJIOTHS, DKOJIOTHSI COOOIIECTB U
AKOCHUCTEM, KOJIOTUSI BUAOB U
MTOMYJIS I M.

XapakTepu30BaTh OCHOBHBIE JTAIIbI
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JdemoHcTpauumn

[MopTpeTtsi: A. I'ymO0nbAT,

K. ®@. Pynne, H. A. CeBep110B,

3. I'ekkenp, A. Tencnu, B. H. Cykaués.
Ta0muibl U cxeMbl: «Pa3aensl
SKOJIOTHUI

3apOXKJICHUS U PA3BUTHS IKOJIOTHH KaK
HayKH.

[IpuBoaUTH IPUMEPHI 0OBEKTOB
W3YUYCHHUS IKOJIOTHUHU.

Ha3biBaTh OCHOBHBIE 33/1a4H, CTOSIINE
nepeja y4€HbIMU-3KOJIOTaMH.
VYcTaHaBIMBaTh B3aUMOCBSA3b SKOJIOTHH
C IpyTMMU HayKaMH

6.2

MeToabI PKOJIOTHH.
3HaueHHne
DKOJIOTHYECKUX
3HAHWU UISI YeJIOBEKa

Metonas!l 3xonoruu. Iloneswie
HaOJIIOICHHS. DKCIIEPUMEHTHI

B 3KOJIOTHH: TIPUPOIHBIE U
nabopaTtopHbie. MoienupoBaHue
B 3KOJIOTUH. MOHUTOPUHT
OKPY’KaroUIEH Cpebl: JIOKAJIbHBIN,
pETrHOHAIBHBIN U TJI00ATBHBIMH.
3HaYeHUE FKOJIOTUUYECKUX 3HAHUIN
IUJIS1 YETTOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KaK OCHOBA CBSI3EM1
YEJIOBEUECTBA C MPUPOIOH.
DopMUPOBAHUE HKOJIOTUYECKON
KYJIBTYPBI U 3KOJIOTUYECKOMN
rPaMOTHOCTH HACEJICHUSI.
JdeMoHcTpanumn

Ta0auie! U cxeMbl: «MeToabl
3KOJIOTUN», «CXemMa MOHUTOPUHTA
OKpY>KaroIlen CpelIbD».

PackpbiBaTh copiepKaHue TEPMUHOB U
TIOHSTHIA: TIOJICBBIC HAOIIOACHMS,
MOHHUTOPHUHT OKPY’KAIOIIEN CPEBL,
MOJICTUPOBAHUE, IKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METO/Ibl IKOJIOTHH.
[IpuBOIUTH MPUMEPHI MOJEBBIX
HaOIIOIEHNI B DKOJIOTHH.

BrIsIBISITE 0COOCHHOCTH MOHUTOPUHTA
OKpY arolien cpelibl Kak MeTo/1a
9KOJIOTHYSCKHUX UCCIICTOBAHMIA.
OOOCHOBBIBATH 3HAUCHHUE
AKCTIIEPUMEHTOB B DKOJIOTUUECKUX
HCCJIEIOBaHMSIX.

CpaBHUBaTH J1aDOpAaTOPHBIC U
MIPUPOJIHBIC PKCTIEPUMEHTHI KaK METOIbI
AKOJIOTUYECKHUX UCCIICIOBAHUM.
OueHnBaTh 3HAYEHUE MPOTHO3UPOBAHUS
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JlabopaTtopHnas paGora
«M3ydyeHne MeTo/10B 3KOJIOTMYECKUX
UCCIIEIOBAHUI»

KaK METOJ1a DKOJOTHIECKHUX
HUCCJICIOBAHUH.

O00CHOBBIBAaTH HEOOXOIUMOCTh
DKOJIOTHYECKUX 3HAHUU

JUISl COBPEMEHHOT0 YeJIOBEKa

Krnaccudukanus 3x010ruaeckux
(dbakTOpOB: aOMOTUUECKUE,
OMoTHYECKHE, aHTpoIoreHHble. O01mue
3aKOHOMEPHOCTH JIEUCTBUS
sKosorudyeckux (axropos. [IpaBuio
munumywma (K. Ilnpenrens,

1O. JIu6ux). TonepaHTHOCTD.
OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

JdemMoHcTpanuu

TabauIbl U cXeMbl: « IKOJIOTHYECKUE
bakTopb».

Oo6opynoBanme: repdbapuu u
KOJUICKIIMM PACTCHUHN U )KUBOTHBIX,
MPUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3ITUYHBIX YKOJIOTHYECKUX
dbakTopoB

HToro yacos 1o teMe 3
7 | Tema «Opranusmsl 4 cpeaa 0OOUTAHUD)
7.1 | Dxosoruueckue 1 DKkojorudeckue (pakTopsl U PackpeiBaTh copepkaHue TEPMUHOB U
(bakTopsl 3aKOHOMEPHOCTH UX JEHUCTBUS. MOHSATUI: PKOJOTHYECKUH (haKkTop,

OMOJIOTUYECKHUI ONITUMYM,
OTpaHUYMBAIOIIUN (JIMMUTUPYIOUTUH)
dakTop.

KrnaccudunmpoBaTh 3K0JI0rHUeCKre
(baKTOPBI 1O pa3HBIM OCHOBAHUSIM.
XapakTepu3oBarh 001IHe
3aKOHOMEPHOCTH JICUCTBUSA
HKOJIOTUYECKUX (PAKTOPOB.
OO60CHOBBIBATH JEHCTBUE 3aKOHA
ONTUMYyMa 1 3aKOHA OTPAaHUYHUBAIOIIETO
daxTopa.

[IpuBOAUTH MPUMEPHI:
WJUTIOCTPUPYIOITUE IEHCTBHE TTpaBUiIa
MHUHHAMYMa, OTPaHUIHBAIOIIETO
dakTopa, 3BpUOUOHTHBIX U
CTCHOOMOHTHBIX OPTaHU3MOB
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7.2

AOuornyeckue
dakTopbl. CBeT Kak
YKOJIOTUYECKUN

dakTop

AbGuotnueckue gakropsl. CBET Kak
sKosIornueckuit pakrop. [eiicTBue
pPa3HBIX YYaCTKOB COJIHEUHOTO CIIEKTpa
Ha OpPraHu3Mbl. DKOJIOTUYECKUE
TPYIIIbI PACTEHUI U )KUBOTHBIX

110 OTHOUIEHUIO K cBeTy. CUTHalIbHAs
pousb cBeTa. DOTONEPHOAU3M.
JdeMoHcTpanuu

Tabnuibl u cxeMbl: «CBeTOBOM
CIIEKTP», « IKOJIOTUUECKHE TPYIIIIbI
YKUBOTHBIX 110 OTHOIIICHUIO K CBETYY.
Oo6opynoBanme: repbapuu
CBETOJIIOOUBBIX, TCHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHHUIA;
CBETOJIFOOMBEIC, TCHEIIOOUBEIC U
TEHEBBIHOCIIMBbIE KOMHATHbIE
pacTeHus.

JlaGoparopHasi paGora
«BpIsiBIEHNE pUCTIOCOOIEHUI
OpPraHu3MOB K BIIUSIHUIO CBETa»

PackpriBath conepkaHue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapaxkTepu3oBaTh JCHCTBHE CBETA KaK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBaATh JEHWCTBUE Pa3HBIX
YYaCTKOB COJIHEUHOTI'O CIIEKTpa

Ha OpraHU3MBEI.

BbIsBIISTH 0COOCHHOCTH CTPOCHUS U
KU3HENIEATETbHOCTH PACTEHUN Pa3HbIX
AKOJOTUIYCCKUX TPYMI IO OTHOIICHUIO
K CBETY (CBETOII00MBBIC, TEHEIOOUBEIE,
TCHEBBIHOCIIMBEIEC).

[IpuBOINTH IPUMEPHI PACTEHUH PAa3HBIX
HKOJIOTUYECKUX TPYII 1O OTHOIIEHUIO
K CBETY.

BBISABIATE 0COOCHHOCTH CTPOCHUS U
KU3HENIEATEITbHOCTH JKUBOTHBIX Pa3HBIX
AKOJOTUYCCKUX TPYIII IO OTHOIICHHIO
K CBETY (IHEBHBIC, CYMEPEYHBIE,
HOYHEIC).

[IpuBOAMTH IPUMEPHI KUBOTHBIX
Pa3HBIX SKOJOTUUECKHUX TPYIIT

10 OTHOIIICHHIO K CBETY.
OOGOCHOBBIBATH 3HAYCHHE
dboToneprnoan3Ma B )KU3HU OPTAaHU3MOB
U IS IPAKTHKHU CEITBCKOTO

XO035IUCTBA
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7.3

AobOuoTuueckue
(bakTopsI.
Temmeparypa kak
DKOJOTHYECKUM

bakTop

TemrmepaTtypa Kak 3KOJIOTUYECKUAMN
¢akrop. JlelicTBue TeMnepaTyphl

Ha opraHu3Mel. [lolikunoTepmMHbIe U
TOMOKWOTEPMHBIE OPTaHU3MBI.
DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemoHcTpauun

Tabnuibl u cxembl: «TermI0KpOBHbBIE
KUBOTHBIEY», «X0JIOJHOKPOBHbIE
KUBOTHBICY.

Oo6opynoBanme: repbapuu u
KOJIJICKIIUH TCIUIOIOOUBEIX,
3UMOCTOUKHX, MOPO30yCTOMYUBBIX
pacTeHul; yyyena NTHILl U 3BEPei.
JlabopaTopHasi padora
«BpIsiBIEHNE pUCTIOCOOIEHUI
OpPraHU3MOB K BIIMSHUIO TEMIEPATYPbI»

PackpriBaTh copepxkaHue TEPMUHOB U
MOHSTUI: TEMIIEPATYPA,
MONUKWIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOHOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHaOKMO3, IBPUTEPMHBIEC
OpraHU3Mbl, CTCHOTEPMHbBIE OPTraHU3MBI,
TEPMOPETYJIALUS.

XapakTepu3oBaTh JICHCTBUE
TEeMIEPaTypbl HA OPTaHU3MBL.
BbIsBIISTE 0COOCHHOCTH CTPOCHUS U
KU3HEIESITEIbHOCTU TOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOHOTEPMHBIX
(TENIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTE MpUMEPHI TOMKUITIOTEPMHBIX
(XOJI0THOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETIOKPOBHBIX ) YKUBOTHBIX.
BoIsBIISATH OCOOEHHOCTH CTPOCHUS U
KU3ZHEJEATEIBHOCTU TEIUIOIO0UBBIX,
3UMOCTOUKHX, MOPO30YCTOMYHUBBIX
pacTeHUN.

[IpuBOANTH TPUMEPHI TETIOTIOONBBIX,
3UMOCTOUKHUX, MOPO30YCTOWYHUBBIX
pacTeHUN.

[IpuBOIUTH MPUMEPHI DBPUTEPMHBIX U
CTEHOTEPMHBIX OPTaHU3MOB.
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7.4 | AGuotnyeckue Bia)xHOCTB KaK 9KOJIOTMYECKHAN PackpriBaTh copepxkaHue TEPMUHOB U
(daktopsl. BnaxxHocTh dakrop. [Ipucnocobnenus pacteHuii MOHSATUH: BIAXHOCTb, TUAPOQUTHI,
KaK SKOJIOTHYECKUI K MOJJIep KaHuI0 BOAHOTO OanaHca. rUrpoPUTHI, ME30(PHUTHI, KCEPODUTHI,
(akro Knaccugpukanus pactenuit ’KUBOTHBIE: BOJIHBIE, TIOJTyBOIHEIE,

I10 OTHOLICHHUIO K BOJC. Ha3eMHBIE.
HpucrnocobieHust )KUBOTHBIX XapaxkTepu3oBaTh IEUCTBUE BIAKHOCTH
K I3BMCHCHUIO BOJHOT'O PEKUMA. KaK 3KOJIOTHYECKOr0 (pakTopa.
HeMoncTpanun BoIsBIISTH 0COOCHHOCTH CTPOEHUS U
Tabnuue! 1 cxembl: «DU3MONOTHYECKUE | )KU3HEACITEILHOCTH PACTEHUH Pa3HBIX
ajanTaly >KUBOTHBIX). HKOJIOTUYECKUX TPYIII [0 OTHOLIEHUIO
Oo6opynoBanme: repOapuu pacTeHU, | K BOJE.
OTHOCSIIUXCS K TUTpoduTaMm, [IpuBOINUTH IPUMEPHI PACTEHUI pPa3HbIX
Kcepoduram, Me30puTaM, KOMHATHbIE | SKOJOTUYECKUX TPYII MO OTHOILIEHUIO
pacTeHus JaHHBIX TPYIIIL. K BOJIE.
JlaGoparopHnasi paGora BrIsBIsATE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOEHHOCTH (buU3HOI0rnYeCKHUe NPUCocoOIeHUs
paCTeHI/Iﬁ M3 pa3HbIX MECT oOuTaHuD) JKUBOTHBIX K U3BMEHCHHIO BOJHOT'O
pexuma.
[IpuBOIUTH IPUMEPHI BOJHBIX,
MOJTYBOJIHBIX U HA3€MHBIX KUBOTHBIX
7.5 | Cpenasl oouTaHus Cpeapl 0OMTaHMS OPraHU3MOB: BOJIHAsA, | PacKpbIBaTh conepkaHue TEPMUHA

OpraHUu3MOB

HA3€MHO-BO3IyIIIHAS, TOYBEHHAS,
TITyOMHHAS TTOAITOYBEHHAS,
BHYTpHOpTaHU3MeHHast. DU3HKo-
XUMHUYECKHE 0COOCHHOCTH Cpel
0oOUTaHMS OPTaHU3MOB.

«cpena oOuTaHus.

XapakTepu3oBaTh OCOOCHHOCTH
BOJIHOM, HA3EMHO-BO3IyIIHOM,
MOYBEHHOM, TITyOUHHO MOJNIOYBEHHON U
BHYTPHUOPTAaHU3MEHHOM cpel OOUTaHUSI.
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[Ipucnoco6iaeHus: OpraHu3MoB K KU3HU
B Pa3HBIX CpeAax.

JdemoHcTpauumn

Tabnuibl 1 cxembl: «Cpeabl 0OUTaHUS
OpraHUu3MOBY.

O6opynoBanme: KOJUICKIIUN
KUBOTHBIX, OOUTAIOMINX B PA3HBIX
cpenax

CpaBHUBaTh QU3UKO-XUMHUYECKHE
YCJIOBUS Pa3HBIX Cpell OOUTAHUS.
BrISIBISITE 4epThl NPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
HA3€MHO-BO3YIITHOW, [IOYBEHHOM,
BHYTPUOPTraHU3MEHHOU cpeax
oOuTaHus.

[TpuBOAUTH MPUMEPHI OPraHU3MOB,
OoOMTAIOIIMX B Pa3HbIX cpeliax

7.6 | buonornyeckue buonoruueckue put™mel. BHenHue u PackpriBaTh comep:kaHue NOHATHUS
PUTMBI BHYTpeHHHE pUTMbI. CyTOYHBIE U «OHOJIOTUYECKUE PUTMBD.

TOJMUYHBIE PUTMBI. XapaxkTepuzoBaTh 0COOCHHOCTH
[Iprcnoco0aeHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHHUSIM YCIOBUI TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
KU3HU. [IpuBOIUTH IPUMEPHI TPOSBIICHUS
JleMoHCTpaUK OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabymibl U cxeMbl: «bronornyeckue OPraHM3MOB.
PUTMBD?. BbIABIATH 4epThl IPUCTIOCOOIEHHOCTH
OGopynoBanue: repdapun 1 OpPraHU3MOB K CE€30HHBIM U3MEHEHUAM
KOJUIEKIIMM PACTEHUHN U JKUBOTHBIX, YCIIOBHIT KHU3HNL.
00J1afafoIMX YepTaMu OnuchIBaTh CE30HHBIE ABJICHUS B )KU3HU
HpI/ICHOCO6HeHHOCTI/IUK CE30HHBIM OpraHN3MOB, PACTIPOCTPAHEHHBIX
WU3MEHEHHUSIM YCIIOBUI )KU3HU B CBOEI MECTHOCTH

7.7 | Kuznennsie Hopmbl Kuznennslie (oOpMbI OPraHU3MOB. PackpbIBaTh coiepkaHue NOHATHS

OpraHUu3MOB

[TonsTre 0 *xu3HEHHOU dopme.
XKuznennsie (OpMbI paCTCHUI:
IepeBbsl, KyCTApHUKH, KyCTapHUUKHY,

«CKU3HEHHas1 hopMa OpraHu3May.
BbIsBIISATH OCOOCHHOCTH CTPOEHUS U
KU3ZHENIEATETbHOCTH PACTEHUHN pPa3HbIX
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MHOTOJIETHUE TPaBbl, OJIHOJIETHUE
TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX:
TUIPOOUOHTHI, TE€OOUOHTHI,
a’3poOHnOHTBI. OCOOEHHOCTH CTPOECHHUS U
o0pasza >KM3HH.

JdemoHcTpauumn

Tabauisl 1 cxembl: «Ku3HEeHHBIE
(dopMbI pacTeHuit», « KuzHeHHbIe
(OpPMBI JKUBOTHBIXY.

Oo6opynoBanme: repdbapuu u
KOJUIEKLIUU PACTEHUHN U )KUBOTHBIX
Pa3IMYHBIX )KM3HEHHBIX (OpM

KU3HEHHBIX (POpM.

[IpuBOINUTH IPUMEPHI PACTEHUH PAa3HBIX
KU3HEHHBIX (POPM.

BbIsBISITE 0COOEHHOCTH CTPOEHHUS U
YKA3HEAEATEIbHOCTH KUBOTHBIX PA3HBIX
KU3HEHHBIX (POPM.

[IpuBOANTH IPUMEPHI KUBOTHBIX
Pa3HbIX KU3HEHHBIX (OPM

7.8

buotnueckue hakTopsl

buotnueckue gakropsl. Buasl
OMOTHUYECKUX B3aMMOJICHCTBUIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CHUMOMNO03
u ero ¢popmsl. [Tapazutusm,
KOOIepalus, MyTyaau3m,
KOMMEHCAJIU3M (KBapTUPAHTCTRO,
HaxjeOHn4ecTBO). HeTpoduueckue
B3aUMOJICHCTBUS (TOMUYECKHUE,
dbopuueckue, padbpuueckue). 3HaUCHUE
OMOTHYECKNX B3aNMOIEUCTBUIN IS
CYIIECTBOBAHUS OPTaHU3MOB B CpEJIe
obutanus. [I[pUHIIMI KOHKYPEHTHOTO
UCKJIFOUYEHUS.

JdeMoHcTpanuu

Ta0auIibl ¥ cXeMbl: « IKOCUCTEMA

PackpbiBaTh cojiepKaHME TEPMUHOB U
TOHSATHM: KOHKYPEHLIUS, XUIIIHUYECTBO,
Mapa3uTu3M, MyTYJIU3M,
KOMMEHCAJIN3M, HeTpO(hUUECKHe
B3aMMO/ICCTBUSI.

XapakTepu3oBaTh BUJIbl OMOTUYECKUX
B3aMMO/ICHCTBUI.

OOBICHATH CYIITHOCTh KOHKYPEHIIUH,
XUIIHUYECTBA, TApA3UTU3MA,
MyTyaJiu3Ma, KOMMEHCAIN3MA.
[TpuBOIMTE MPUMEPHI OPTAHU3MOB,
YY4aCTBYIOIIMX B OMOTUUECKUX
B3aMMO/JICMCTBUSIX PA3HBIX THUIIOB.
OneHnBaTh 3HaYCHUE OMOTHUUECKUX
B3aMMOJICHCTBUH I CYLIECTBOBAHUS
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HIMPOKOJUCTBEHHOTO JIECAY,
«DKOocuCTEMa XBOMHOIO JIEcay,
«llenu nuTanusy, « XUITHUYECTBOY,
«Tapazutnzm», «KoHKypeHIHs»,
«Cumbmno3», «KommeHcammuzm.
O0opyaoBaHue: KOJUIEKIIUN
KUBOTHBIX, YUaCTBYIOIIUX

B Pa3JIMUHBIX OMOTUUYECKUX

OpraHU3MOB B cpejic OOUTaHUS.
OO6O0CHOBBIBATH JICHCTBUE MPUHITUIIA
KOHKYPEHTHOTO MCKITIOUCHUS

HEOJTHOPOJHOCTH CpPEe/bl, (PU3NYECKux
O0apbepOB U OCOOCHHOCTEM OUOTIOTUH
BUJIOB B ((OPMHUPOBAHUHU
IIPOCTPAHCTBEHHOMN CTPYKTYPbI
nonysauuid. OCHOBHBIE ITOKA3ATENH
NOMYJISIUN: YUCIIEHHOCTbD, INIOTHOCTb,
BO3pacTHas U MOJIOBasi CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIMSL.
JdeMoHcTpanuu

TaOauiibl ¥ cxembl: « IKOJIOTUYECKUE
XapaKTEPUCTUKU MOMYJISLUN,
«IIpocTpaHCTBEHHAsI CTPYKTYpa

B3aMMOJICUCTBUSX
Nroro yacos 1o teme 9
8 | Tema «JKo0JIOTHsI BUI0OB M MOMYJISII[HID)
8.1 | Dxonoruyeckue 3 DKOJIOTUYECKUE XAPAKTEPUCTUKHU PackpriBaTh conep:kaHue NOHATHUS
XapaKTEPUCTUKU nonyysuuu. [lonmysanus kak KTIOITYJISILTUS .
1IOIy AN ouosnoruueckas cucrema. Poip OnueHnBaTh 3HAYEHUE HEOJHOPOIHOCTH

cpelbl, pU3nYeCcKux 0apbepoB U
0COOEHHOCTE OMOJIOrMH BUAOB

B (D OpPMUPOBAHUU ITPOCTPAHCTBEHHOM
CTPYKTYPbI IOy JISIIIUH.

IIpuBOAMTH pUMEPHI TOMYISALUN
Pa3HBIX BUJIOB PACTEHUM U KUBOTHBIX.
XapakTepu3oBaTh OCHOBHbIE
HKOJIOTUYECKUE TTOKA3aTenn
MOMYJISILUU: YUCIEHHOCTD, INIOTHOCTb,
BO3pACTHAs U MOJIOBasi CTPYKTYpa,
POXKIa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUT'PALIUSL.
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IOy JIsIUuun», ((BOSp&CTHBIC IMupaMHU bl
MOy JISILIU D

8.2 | Dkonorunueckas DKOoJIoTHYecKasi CTpyKTypa NOMyJIiuu. | PackpbiBaTh cojiep:KaHNe TEPMUHOB U
CTPYKTypa OlnieHKa YUCIECHHOCTH MOMYJISIIUU. MOHSATUI: TMHAMUKA MOMYJISIUH,
MO JISLIAH. JlnHaMyKa NOMyJISALUHU U €€ peryysinus. | OMOTUYECKUM MOTEHIINA TTOMYJISIIUH,
JlnHamMuKa oy s broTnyeckuii MOTEHIMAN ONYJIAUUU. | KPUBbIC BEDKMBAHUS, (AKTOPHI
ueé peryjnusd MOHCHHpOBaHI/IC JUHAMUKHU CMEPTHOCTH, EMKOCTD Cpenpl.
nonyJysinuu. Kpusbie pocrta OOBSACHITH 3aKOHOMEPHOCTH
YHCJIEHHOCTH nonysitiuu. Kpubie pa3menieHus oco0eu Monysuu
BbDKUBAHUSA. PEeryJisanus YNCJICHHOCTA | HA 3aHUMAaeMOW TEPPUTOPHUH.
MOMYJISIIUI: PoJib (PaKTOPOB, OneHrBaTh OMOTUYECKHUI TTOTSHITHAT
3aBUCSIIMX U HE 3aBUCSIIUX OT MONYJISALIUN Pa3HbIX OPTaHU3MOB.
IIIOTHOCTH. DKOJIOTHYECKHE CTPATEIHU | AHAaIM3MPOBATH KPUBBIE POCTA
Bua0B (r- u K-crparerun). YUCJICHHOCTH TIOMYJISIIUU Y KPUBBIC
JdeMoHcTpanuu BbDKHBAHUS.
TabJauLbl U CXEMBL: <<CKOpOCTB OO00CHOBEBIBATH PUYHHBI CACPKUBAHUS
3aCeJICHMs IIOBEPXHOCTH 3EMIIU OMOTHYECKOTO IMOTEHIINAIa pOcTa 1
Pa3IUYHBIMU OpraHU3MaMm» MIPUYUHBI BCIIBIILIEK POKIAEMOCTH
Yy OTJICJIbHBIX OPTraHU3MOB.
[Tepeuncnsath pakTOpbl CMEPTHOCTH,
PETYIUPYIOLINE YUCIEHHOCTD
MOIYJISALUN PACTEHUM U )KUBOTHBIX.
OnuceIBaTh YKOJOTUYECKUE CTPATETUN
BUJIOB
8.3 | Dxosornueckas HUILIA [ToHsaTre 00 PKOJTOTHUECKOMN HUIIIS PackpriBaTh conepkaHre TEPMUHOB U

BHIA

BHusa. Mectoobutanne. MHOrOMEpHas
MOJICJTb SKOJIOTHYECKOW HUIIIN

MOHSITHN: PKOJIOTUUYECKAs HUIIIAa, BU,
apcall, MHBa3usl.
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JIx. 1. XaTunncona. Pasmepsl
sKoJioruueckoit Humm. IloTenuanbpHas
Y pealn30BaHHAs HUIIIY.

Bun xak cucteMa nonynanui. Apeabl
BUJIOB. BBl 1 X KU3HEHHBIC
CTpaTeruu. IKOJIOTUUECKUE
SKBHBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpaLi )KUBOTHBIX. brosiornueckue
WHBA3UM YYKEPOJHBIX BUJIOB.
JdeMoHcTpanuu

[loptper: JIx. Y. XaT4nHCOH.
Tabmauiel U cxeMbl: «Moaeib
9KOJIOTUYECKON HUIIIN

Jx. . XaTunHCOHaY.
Oo6opynoBanme: repOapuu pacTeHUN;
KOJUICKIIMHU KUBOTHBIX.
JlabopaTopHasi padoTa
«ITpucnocoOieHust cCeMsiH pacTeHU

K pacCeJICHHIO»

XapakTepu3oBaTh MHOTOMEPHYIO
MOJENb IKOJOTUUECKON HUIIN

JIx. . XaTunHCOHA.

[IpuBOIUTH TPUMEPHI SKOJIOTUUECKUX
HUIII Pa3HbIX BUJIOB PACTEHUN U
KUBOTHBIX.

BBIABIATH OTAMYKE S3KOJIOTUYECKON
HUIIU BUAA OT €r0 MECTOOOUTaHUS.
['paduuecku nzobpaxaTh
MHOTOMEPHYIO MOJIEb SKOJIOTHUECKON
HUILY JJIS1 Pa3HBIX BUJIOB.

BBIABIATH NPUYUHBI pA3TUIUI

B pa3zMepax SKOJOTMYECKON HUILIN

Y pa3HbIX BUJIOB PACTEHUI U )KUBOTHBIX.
AHanM3upoBaTh NPUUUHBI U
MOCJIEJICTBUSI CMEHBI IKOJIOTHYECKOM
HUIIN

JdeMoHcTpanuu
Tabauub! u cxemel: «CTpyKTypa

Hroro yacoB o Teme 9
9 | Tema «9K0/10THUA COOOIECTB. IKOJOTUNYECKHE CUCTEMbI»
9.1 | CoobimecTBO 1 Coob6miecTBa oprann3MoB. buorienoz u | PackpsiBaTh cojiep:kaHie TEPMUHOB U
OpPraHU3MOB — ero cTpykrypa. CBsi3u Mexay MOHATUI: OMOLIEHO3, OMOTOII.
OnoreHo3 OopraHu3Mam# B OMOIIEHO3E. XapakTepu3oBaTh OUOIIEHO3 U €T0

CTPYKTYpbI: BUIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3a», « DIKOCHCTEMA
IMPOKOJUCTBEHHOTO JIECA,
«IKOCHUCTEMA XBOMHOTO JIECAY

[lepeunciATh ¥ IPUBOINUTH IPUMEPHI
CBSI3€U MEXKy OpraHu3MaMH
B OHMOLIEHO3€

9.2

Dxocucrema

DKOCUCTEMA KaK OTKpPBITasi CUCTEMA
(A.Jlx. Tencnu). DyHKIIMOHATBHBIE
0JIOKH OPTaHHU3MOB B DKOCHCTEME:
IPOAYLEHTbI, KOHCYMEHTHI,
peayuentsl. Tpodudeckre ypoBHHU.
Tpoduueckue nenu u cerTu.
Abunotnyeckue 0J10KH IKOCUCTEM.
[TouBBI ¥ MBI B 3KOCHCTEMAX.
KpyroBopoT BeliecTB v MOTOK SHEPTUU
B DKOCHCTEME.

JemoHcTpauun

IToptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabsauubl ¥ cxembl: «DyHKIIMOHAIbHbBIE
IPYIIIbl OPraHU3MOB B SKOCUCTEME,
«KpyroBopoT BEIIECTB B 3KOCUCTEME,
«llenun nutanus (macTOUIIHAS,
JETPUTHAS )».

Oo6opynoBanme: repbapun pacTCHUM;
KOJUIEKIIMY HACEKOMBIX; UyueJia MITUIl U
3Bepen

PackpbiBath cofepkanue TEPMUHOB U
MOHSITHIA: YKOCUCTEMA, TIPOAYIIEHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, Tpopraeckue
ypOBHH, Tpoduyeckue (MUIIEBHIE) IETU
U CETH.

Ha3wiBaTh CTPYKTYpHBIE KOMIIOHEHTHI
HKOCHCTEMBI.

Xapaktepu3oBaTh PYHKIUU U
MIPUBOJINTH TPUMEPHI OPTAaHU3MOB

B DKOCHCTEME Ha OCHOBE UMEIOITIXCS
3HaHHUM O pacTeHMsIX, Tpudax,
OaKTepusiX U JKUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BEIIECTB U
MOTOK YHEPTUH B SKOCHUCTEME.
OOBICHATH POJIH OPTAHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEIIECTB U MOTOKE YHEPTHH.
[IpuBOAWTE IPUMEPHI OPTAHU3MOB,
3aHUMAIOIINX Pa3HbIe YPOBHU
TPOPUIECKUX MTHUPAMHU/I.

CocCTaByATh CXEMBI IIEPEHOCA BEIIECTBA
¥ DHEPTUU B DKOCUCTEMAX (IIeTn
MUTAHUS).
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CpaBHUBATH NaCTOUIIHBIC U IETPUTHBIE
eI MUTAaHUA

9.3 | DKonoruueckue OCHOBHBIE [TOKA3aTENH IKOCUCTEMBI. PackpsiBaTh conepxanne TEPMUHOB U
IMUPaMUIBI buomacca u npogykuusi. MOHATUI: IPOAYKLMs, OMoMacca,
DKOJIOTUYECKUE MUPAMUIBI YUCET, DKOJIOTUYECKas MUpaMuIa.
OMOMacChl U YPHEPTHH. XapakTepu3oBaTh IIpaBuia
JdemoHcTpauun DKOJIOTUYECKHUX MUPAMHUJ, YUCEL,
TabauIbl ¥ cxXeMbl: « DKOJIOTHYecKast OMoMacchl ¥ YHEPTUH.
NUpaMUJia YUCeI», «IKOJIOrnyecKas OOBSACHITH NPUYUHBI PA3TUYUN
nupamusia GHoMacch, B IIPOAYKTUBHOCTH Y PA3HbIX
«IKoJIOoTHYeCcKas mrupamMujia SHCPIrum» HKOCHUCTEM.
[TpuBOANTE MpUMEPHI NPAKTUYECKOTO
IIPUMEHEHUS MPaBUJI DKOJIOTMYECKUX
IMUPaAMUL.
CpaBHuBaTh OMOMacCCy U MPOTYKIIUIO
DKOCHUCTEM CyIIM 1 MHpOBOro okeaHa
9.4 | Usmenenus Junamuka skocucmenm. PackpsiBaTh conepxanue TEPMUHOB U
COOOIIECTB — Kamacmpoghuueckue nepecmpouixu. MTOHATHN: CYKLECCHSI, KITUMAaKCHOE
CYKIIECCUU @nykmyayuu. HanipaBieHHbIE COOOIIECTBO, CYKLIECCUOHHBIN PsiI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykreccud. [lepBHUHBIC M BTOPHYHBIC
CYKIICCCHH U UX ITPUUHHBI.
AHTpPOTIOTEHHBIC BO3ICHCTBHS

Ha cykueccuu. KiimmakcHoe
coobmiecTBo. bruopasnoobpasue u
MOJIHOTA KPyTOBOPOTA BEIIECTB —
OCHOBA YCTOWYUBOCTH COOOIIIECTB.

XapakTepu3oBaTh CYKIECCUU:
MEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
WX MPUMEPBI U Ha3bIBATh MPUYUHBI
CMEHBI COOOIIECTB.

CpaBHHBaTh BpeMEHHbIE U KOPEHHbIE
OMOTreo1eHO3bl Ha KOHKPETHBIX
IIPUMEpax CBOEH MECTHOCTH.
MopaenupoBaTh pe3yabTaThl IpoLecca
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JdemoHcTpauumn

TaGauie! u cxemel: «O6pa3oBaHue
6omoTay, «IlepBudHas cyKueccus»,
«BoccTaHoBieHue jeca mocie noxapa

CMEHBI OMOT'€OIICHO30B 101 BIUSIHUEM
aHTPOIIOTEHHOTO (haKTOpa

9.5 | IIpupoansie [IpupoaHbIE 3KOCHCTEMBI. PackpsIBaTh cofiepkaHue TEPMUHOB U
DKOCHUCTEMBI Drocucmemvlt 03€p u pex. Ikocucmempl | NOHATUN: (PUTOIIAHKTOH, 300ILUIAHKTOH,
Mmopell u okeanog. Ikocucmemovl myHop, | APYCHOCTE.
J1ecos, cmeneu, nyCmoulHb. XapaKTepu30BaTh IPUPO/IHbIC
JleMOHCTpALHH DKOCHCTEMBI, UX OCHOBHBIE
TaOauisl ¥ cxembl: «DKocucTeEMA KOMIIOHCHTSI (Ha IIpuMepe 03epa,
IIAPOKOJIMCTBEHHOT'O JIECAy, XBOWHOTO U IIMPOKOJIUCTBEHHOI'O JIECa).
«IKOCHCTEMA XBOMHOIO JIECay, OOBACHATH IPUYKHBI PA3IUNYHOM
«IKOCHUCTEMA 03€pay. OroMacchl IPOAYLIEHTOB U
Oo0OopynoBaHme: akBapruyM Kak MOJEb | KOHCYMECHTOB B IPUPOTHBIX
OKOCHUCTEMBI. DKOCHUCTEMAX.
IKeKkypeust «IKCKypeus B Tunuunbiii | COCTaBIIATh MACTOMIHBIE U IETPUTHBIE
ouoreoneHo3 (B 1yOpaBy, Oepe3HsIK, LENIA [IUTaHUS IPUPOAHBIX SKOCUCTEM.
€JIbHUK, HA CyXOJOJIbHBIN WK [IpuBOANTH MPUMEPHI OPTAHU3MOB,
MOMMEHHBIN JIyT, 03€p0, OOJIOTO)» BXOJISIIIMX B COCTaB (PUTOIIAHKTOHA,
300IJIaHKTOHA, OEHTOCA.
OOG0CHOBBIBATDH POJIb IPYCHOCTH
B )KM3HU HAa3€MHBIX IKOCUCTEM.
CpaBHuBaTh OMOMACCy U MPOTYKIUIO
BOJHBIX M Ha3€MHBIX 3KOCUCTEM
9.6 | AHTpOIIOTE€HHbIE AHTPONOreHHBIE SKOCUCTEMBI. PackpbIBaTh copepkaHue TEPMUHOB U
DKOCHCTEMBI Arposkocucrema. ArpoueHo3. IIOHATHN: arpO3KOCUCTEMA, arpPOLIEHO3,
(arpo3KocucTeEMBI) Pa3nuunsa Mexay aHTPOIIOTEHHBIMA U | MOHOKYJIBTYpA.
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MPUPOJHBIMH SKOCUCTEMAMH.
JdemoHcTpauumn

Tabyuuibl ¥ cXeMBbl: « ATPOLIEHO3Y,
«KpyroBopot BeecTs 1 OTOK
SHEPTHUHU B arpoOLIEHO3E».
OobopynoBanme: repdbapun
KYJIbTYPHBIX U TUKOPACTYILIUX
pacTeHUN.

IKCKYpCHS «DKCKYPCHUS

B arpo3KOCUCTEMY (Ha MMoJe Win

B TEIJIMYHOE XO35HUCTBO)»

XapaxkTepu3oBaTb OCHOBHBIE
KOMITOHEHTBI arpO3KOCHUCTEMBI.
[IpuBOANTH PUMEPBI ATPOIKOCHUCTEM.
CocTaBisATh UENU MUTAHKS arpOLEHO3a.
OOOCHOBBIBATH MPUYMHBI HU3KOMN
YCTONYMBOCTHU arpOdKOCUCTEM.
CpaBHHBaTh arpO3KOCUCTEMBI U
IPUPOJHBIE SKOCUCTEMBI.
XapakTepu30BaTh PoJIb YEJIOBEKA

B COXPAaHEHUH YCTOMYNBOCTH
arpo3KOCUCTEM

9.7

YpO0IKOCUCTEMBI.
DKOMOHUTOPHUHT

Ypb6o3xocucrembl. OCHOBHBIE
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoxackas dopa u dayhna.
CuHaHTpONM3aLUs TOPOJICKON (hayHBbI.
buonornueckoe u X035MCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHu3MOB B 9KOCUCTEMAX.

Ponv xackaonoeo sghghexma u 6uoos-
20UduUKamopos (Kinouessix 6U008s)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
[IepeHoc 3HEPTUH U BELIECTB MEXKIY
CMEKHBIMH 3KOCUCTEMAMU.

Y CTOMYUBOCTH OPraHU3MOB,

PackpeiBath copepkaHue TEPMUHOB U
MOHATHM: YPOOIKOCUCTEMA,
CUHAHTpOMNU3aIus, ropojckas ¢Jopa,
ropojickasi hayHa, SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI yPOO3KOCHCTEM.
OnuceiBaTh OMOJIOTMYECKOE U
XO35IUCTBEHHOE 3HAYEHHE
ypOOIKOCUCTEM.

[IpuBOIUTH IPUMEPHI U OLIEHUBATH
COCTOsIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BrIsSIBISITE 0COOCHHOCTH TOPOCKON
Gbropsl 1 GayHBbI.

CpaBHUBaTh YPOOIKOCHUCTEMBI U
MIPUPOHBIE SKOCUCTEMBI

139




NOMYJISIIIUN ¥ 9KOCUCTEM B YCIIOBHUSAX
€CTECTBEHHBIX U AaHTPOIOTE€HHBIX
BO3JCHUCTBUU.

Mexanuzmul 8030eticmsus 3a2pa3HeHul
PA3HBIX MUNO8 HA CYOOP2aAHUIMEHHOM,
OpP2AHUBMEHHOM, NONYTISIYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUSL.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOINOTEHHBIX
AKOCHUCTEM.

JemoHcTpauun

Tabnuib! u cxemsl: «[Ipumepsl
ypOOIKOCHCTEMY.

IIpakTnueckas padora

«M3ydyeHue u onucaHnue
yPOOIKOCUCTEMBI.

JlabopaTopHnasi padota

«M3ydenne pazHOOOpa3Hsi MEIKUX
MOYBEHHBIX YJICHUCTOHOTHX B Pa3HBIX
IKOCHUCTEMAX»

Hroro yacoB mo reme 12
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10

Tema «buocdepa — rinod6ajabHast IKOCHCTEMA)

10.1

buocdepa. CtpykTypa
1 cocTaB bnocdepbl

2

buocdepa — obmiennanerapHas
0001104YKa 3eMIIH, T/I€ CYIIECTBYET WIH
CyLIECTBOBAJIA KU3Hb. Pa3puTue
npeAcTaBiIeHu o Ouocdepe B Tpyaax
2. 31occa. Yuenue B.U. BepHaackoro
o ouocdepe. Obnactu 6uocheps! u eé
cocTas. JKuBoe BelecTBo Ouochepsl u
ero (PyHKIIHH.

JdemoHcTpauun

Iloprpetsl: B. 1. Beprnanckui,

3. 3rocc.

Tabnuib! u cxemsbl: «I'eochepsr
3emuny, « DyHKIIUU KUBOTO BEIIECTBAY

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
NOHATUI: Onocdepa, )KUBOE BEUIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[IpuBoaUTH POPMYITHPOBKH OCHOBHBIX
nojoxxenut yuenus B. Y. Bepuanckoro
o ouocdepe.

XapaktepusoBaTh 00s1actu 6rocdepsl u
UX COCTaB, HAa3bIBAaTh 00IACTH
pacmpoCcTpaHEHHs KUBOTO BEIIECTBA

B 000J109Kax 3eMJIU U BBISBIISATh
MPUYHHBI €70 PA3TUIHOTO
pacnpezeseHusl.

[lepeuncnarh GyHKIIMH )KUBOTO
BelecTBa onocdeps (razonas,
OKHCIIUTETHHO-BOCCTAHOBUTENbHAS,
KOHIIEHTpAI[MOHHAS, OMOXUMHYECKas ).
[IpuBOAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ouochepy.

AHanmM3upoBaTh U OIICHUBATH
OMOIOTHYECKYI0 HHPOPMAITHIO

0 TJI00AJTbHBIX SKOJIOTHYECKUX
npobsiemax 6uocdepsl, MOIydaeMyro

13 Pa3HbIX NCTOYHHUKOB.
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OuenuBars Bknaa B. U. Bepnazackoro,
3. 310cca B CO3/1aHHUE YUYEHHUS
o buocdepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBAHMUS
ouocdepsl.
KpyroBopoTsl
BEILECTB

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
ouocdepnl. OcobeHHoCTH OHOCPEphI
KaK TJ100aJIbHOM SKOCUCTEMBI.
JIlnHaMHu4YeCcKOe paBHOBECHE

B Onocdepe. KpyropopoTsl BeliecTB 1
OMOreOXUMHUUYECKHE IIUKITBI (YTIIepoa,
a3oTa). PUTMUYHOCTH SIBIICHHI

B Ouocdepe.

JdeMoHcTpanuu

Tabauub! u cxembl: «I'eochepsr
3emnn», « OyHKIHUH )KUBOTO
BEIIECTBAY,

«KpyroBopoT a3oTa B Ipupoie»,
«KpyroBopoT yriepoaa B mpupoae»,
«KpyroBopoT KUCI0pO1a B IPUPOJIEY,
«KpyroBopoT BOJIbI B IPUPOJIEH

PackppiBath copepxanne TEPMUHOB U
MOHATUM: TJI00aTbHAS SKOCUCTEMA,
JTMHAMHYECKOE PaBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOreOXUMHUYECKHUE ITUKJIBI.
XapakTepru30BaTh 0COOCHHOCTH
ounocdepsl Kak riaodabHOM
HKOCHCTEMBEI.

Onpenensath GyHKIU0 0nocheps

B oOecrieueHnu OMOTeHHOTO
KpyTOBOPOTA BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YIJIEpO/Ia, a30Ta.
CpaBHHBaTh 0COOCHHOCTH KPYTOBOPOTA
Pa3ITUYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHE KPYTOBOPOTA
BEIIIECTB ISl CYIIECTBOBAHUS KUZHU
Ha 3emuie.

OOBICHATH POJIH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE
BEIIECTB.

BoIABIATh TUHAMHUYECKOE PABHOBECHE
ounocdepsr.
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[IpuBOIUTH IPUMEPHI PUTMUYHOCTH
SIBJICHHUH B Onocdepe
10.3 | 3oHanpHOCTH 2 3oHanbHOCTH Onocdepsl. [TousTue PackpeiBaTh conepxkaHue TEPMUHOB U
ouocdepsl. OCHOBHbBIE 0 buome. OCHOBHbBIE OMOMBI CYIIU: MOHSATUI: OMOMBI, TYHJIpa, XBOMHBIE
OMOMBI CYIIIH. TyHJpa, XBOWHBIC JIeCa, CMEILIAaHHbIC U | JIECa, CMEIIIaHHbIE JIeCa,
VY cToiunBOCTh HIMPOKOJUCTBEHHBIE JIECa, CTEIH, HIMPOKOJIUCTBEHHBIE JIECa, CTEIH,
ounochepsr CaBaHHBI, ITyCTHIHU, TPOIIUYECKUE JIECA, | CABAHHBI, TyCTHIHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbsi. KimMar, pacTUTENbHBIA | BBICOKOTOPbSI.
Y )KMBOTHBIM MUP OMOMOB CYIIIN. IToka3biBaTh Ha KapTe U
CprKTypa u (byHKHI/UI JKHUBBIX CUCTEM, XapaKTCPU30BaThb OCHOBHELIC OHMOMBI
OLICHKA UX PECYPCHOIO MIOTEHIIAAJIA U Cyurn.
6rochepHbIX QYHKIHIL. CpaBHHBaTh 0COOCHHOCTH KJIMMaTa,
JleMOHCTpALUH MOYB, PACTUTEIBHOTO U dKUBOTHOTO
Ta6auib! 1 cxembl: «OCHOBHBIE GHOMBI | MEPA Pa3HBIX OHOMOB CyIIH 3EMIIH.
cywmy, «KiInmarndaeckue nosica BrISIBISTE IPUYUHBI 30HATTBHOCTH
3emnny, « TyHapay, «Taliray, B Orocdepe
«CMeIIaHHBIN Jecy,
«1IupoKOIUCTBEHHBIH Jiecy, « CTenby,
«CaBannay, «ITycTbhiHS Y,
«Tponmueckuii necy.
Oo6opynoBanue: repbapun pacTeHUN
pa3HBIX OMOMOB; KOJUICKIIMH KMBOTHBIX
Htoro yacoB o teme 6
11 | Tema «HenoBeKk M OKpPY:KaOUIAs CPeaay
11.1 | BozneiicTBue 2 DKOJOTMYECKUE KPUZUCHI U UX PackpriBaTh conep:kaHre TEPMUHOB
YesoBeka Ha Ouochepy npuanHbL. Bo3aeiicTBue yenoBeka U TIOHATHI: aTMocdepa,
Ha 6nocdepy. 3arpsi3HeHHE BO3AYIIHONW | BEllleCTBa-3arpsi3HUTEIH,
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cpenbl. OxpaHa Bo3yXa. 3arps3HEHHE
BOJHOM cpepl. OXpaHa BOJIHBIX
pecypcoB. Pazpymienue noussl. OxpaHna
IIOYBEHHBIX pecypcoB. MI3meHeHue
KJINMATA.

JdemoHcTpauumn

TaOauibl U cxeMbl: «3arpsi3HeHue
atMochepsl», «3arpsi3HEHUE
ruapochepb», «3arps3HEeHUE TOYBBDY,
«ITapHukoBsIit 3hPexT

MapHUKOBBIN 2D(DEKT, «030HOBAs
JIBIPAY, «KUCIOTHBIE TOXKIN»,
ruapocdepa, IBTpouKanus BOI0EMOB,
MOYBa, PO3Us MOYB, MECTUIIUIbI,
DKOJIOTUYECKUN KPU3HC.
AHanu3upoBaTh aHTPOIIOTCHHBIE
(dhaxTopbl BO3IEUCTBUS HA Ouochepy
(poJyb yenoBeKa B IPUPO/IE) HA PA3HBIX
JTanax pa3BUTHUS YEJIIOBEYECKOIO
oO1iecTna.

XapaxkTepusoBaTh rj100ajbHbIC
AKOJIOTUYECKHUE MTPOOIIEMBI;

OCHOBHbIE€ HICTOYHUKH aTMOC(HEPHBIX
3arpsi3HEHMI; SKOJIOTHYECKHE
poOJIeMBbI, CBSI3aHHbBIE

C YBEJIMYEHUEM TPaHCIIOpTa

B KPYITHBIX TOPO/IAX; ABTPOPHUKALIUIO
BOJIOEMOB; TMOCJIEACTBUSA 3arPSI3HEHUS
BOJI XUMHUYECKUMU BEILIECTBAMU;
BO3JICHICTBHE YEJIOBEKA HA TIOYBEHHBIN
MTOKpPOB.

AprymMeHTHpOBaTh 3HAYEHUE
DKOJIOTUYECKUX 3HAHUH B PELICHUU
BOITPOCA O MOJJIEP>KAHUH YCTOMYUBOCTH
onocdepol
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11.2

AHTpPONOTreHHOE
BO3/ICCTBHE

Ha PACTUTENbHBIN U
YKABOTHBIA MUD.
OxpaHa npuposl

AHTPOIIOT€HHOE BO3JEHCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBHOTO 1 dKUBOTHOTO
mupa. OCHOBHBIC IPUHITUTIBI OXPAHBI
npupozsl. Kpacueie kauru. Oco6o
OXpaHseMbIE PUPOTHBIE TEPPUTOPUHI
(OOIIT). borannueckue cajbl U
300JI0TUYECKHUE TTapKH.
JdeMoHcTpanuu

Tabnuib! u cxembl: «Oco60

OXPaHSEMBbIE IPUPOAHBIE TEPPUTOPHUI.

Oo6opynoBanme: potorpapuu
OXpaHsEMbIX PACTEHUHN U )KUBOTHBIX
Kpacnoit kauru P®, KpacHoi kauru
peruoHa

PackpriBaTh copepxkaHue TEPMUHOB U
MOHSITUI: COKPAILICHUE
Onopa3zHoo0pasusi, OXpaHa MPUPOIbL,
0Cc000 OXpaHseMble IPUPOTHBIC
teppuropun (OOIIT), 6orannueckuii
call, 300JIOTUYECKHI MapK.
XapakTepu3oBaTh INIAHETAPHYIO POJIb
pPacTEHUN U )KUBOTHBIX.

[IpuBOIUTH MPUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3JICHCTBHSI YEIOBEKA
HA PACTUTEIBHBIN U )KUBOTHBIN

MHP.

XapakTepu3oBaTh IPUHIUIIBI
«BceMHUpHOM CTpaTeruu OXpaHbl
MIPUPOIBDY.

[TepeuncnsiTb 0COOEHHOCTH Pa3IMUHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3bpIBaTh Ha MpUMEPaAX OMACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpazust 3eMITH.

[IpuBOIUTH IPUMEPHI PEAKUX U
MaJIOYUCJIEHHBIX BUJOB PACTEHUN U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoB u KpacHyro kuury P®
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11.3

PanmonanrsHoe
MIPUPOAONOJIH30BAHUE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIC MPUHIIUIIBI YCTOHYHUBOTO
pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonabHOE PUPOIOIOTH30BaHHE
U COXpaHCHUE OMOJIOTHYECKOTO
pazHooOpasus 3eMiIu.

OO0mme 3aKOHOMEPHOCTH
JI00aJIbHBIX KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOTO KPHU3HCa U €T0
BEPOSATHBIC MTOCIICCTBHS.

Pa3BuTHe METO10B MOHUTOPHHTA
Pa3BHUTHS OMACHBIX TEXHOTCHHBIX
IIPOIIECCOB.

CucmemHvie ucciedo8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOUL dHepeemuxe.
buonoeuuecroe pasnoobpasue u
buopecypcol. Hayuonanvnoie
UHGOpMayuoHHvle cucmembsl,
obecneuusarowue 00Cmyn

K UHGopmayuu no cocCmosiHu0
OMOEeNbHbIX BUO0B U IKOCUCTEM.
OcHo8bl 9KOpeadburumayuu 3K0Cucmem
u cnoco6o8 6opvovL

¢ buonospedcoOeHUsAMU.
Pexoncmpykyus mopckux u HazemHbix
9KOCUCTMEM.

PackpbiBaTh copepxaHnre TEPMUHOB U
MIOHATHN: PAllMOHAIBHOE
MPUPOJIONIOIB30BaHUE, YCTOMYMBOE
pa3BUTHE, IPUPOHBIEC PECYPCHI,
AKOJIOTUUYECKHH ClIe.

XapakTepu3oBaTh OCHOBHBIE TPUHIIUTIBI
YCTOMYMBOTO PA3BUTHSI YEIOBEUECTBA U
MPUPOJIBL.

OnuceiBaTh HEMCUEpPIIAEMbIE U
rcueprnaeMble MPUPOIHBIE PECYPCHI,
MOTYEPKUBAST OTHOCUTEIIBHOCTD
HEUCYEPIIAEMOCTH MTPUPOIHBIX
PECYpCOB; XapaKTEpU30BaTh MPOIIECCHI
WX BOBHUKHOBEHUS U YCJIOBUS CPEbI,
MPUBOIAIINE K X (POPMUPOBAHMUIO.
PackpeiBaTh mpo06ieMbl paliiOHAIBLHOTO
MPUPOJOTIOIB30BAHUS U HAXOIUTh MyTH
UX PEIICHUS
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JdemoHcTpauumn
Ta0aune! U cxeMbl: «Monaenu
YIIPaBJISIEMOTO MUPA»

Hroro 4yacoB o Teme 6
PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB IIO I[TPOT'PAMME
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