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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yue6HOMy mnpenmery "buonorusa" (nmanee - OMOIOrUs) Ha ypOBHE CpEIHETO
oOmiero oopa3oBaHus pazpadboraHa Ha ocHOoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obpazoBannu B Poccuiickoii @epepauun», ®I'OC COO, Konuenmuu mnpenogaBaHus y4eOHOTO
npenMera «bronorus» u OCHOBHBIX MOJOKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

YueOnslit npenmer «buonorus» yriyonéunoro ypous uiydeHus (10—11 kmaccel) siBisiercst
OJIHUM U3 KOMIIOHEHTOB mpeaMeTHoi obnactu «EcTtecTBeHHO-HayuyHble mpenMeTsl». CoriacHo
nonoxerausiM ®I'OC COO npoduiibHble yueOHbIE TPEAMETHI, U3y4aeMble Ha YIIyOJIEHHOM ypOBHE,
SBISIFOTCS  criocoOoM  nuddepeHnmanun o0ydeHHsT Ha ypOBHE CpPEIHEro OOIIero oOpa3oBaHUS M
MPU3BaHbl OOECIIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEJHHM OOIIUM, CPEIHUM
npodeccuoHabHBIM U BBICHIMM 00pa3oBaHueM. B To ke BpeMs KaKIblii U3 ATUX yU4eOHBIX MPEIMETOB
JOJDKEH OBITh OPHEHTHUPOBAH Ha NPUOPUTETHOE pelIeHHEe O00pa30BaTEIbHBIX, BOCHHTATEIBHBIX M
pa3BUBAIOIINX 33/1a4, CBSI3aHHBIX ¢ IPOo(dOopUEHTaIe 00yUalOIUXCs U CTUMYJIMPOBAaHUEM UHTEpeca K
KOHKPETHOW O00JIaCTH HAy4YHOTO 3HAaHWsS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIMHOHN, 3KOJOTHEH,
TICUXOJIOTHEH, CTIOPTOM UM BOCHHBIM JIEJIOM.

[Tporpamma o ydeOHOMY mpenmery "buosorus" maér mpencTaBiICHHE O IEIU M 3aJadax
u3ydeHusi ydeOHoro mpenmera «buonorus» Ha yriyOIEHHOM YPOBHE, OmpenaesseT 00s3aTelabHOoe
(MHBapUaHTHOE) NPEIMETHOE COJIEp)KaHUuE, €ro CTPYKTYpHUpOBAaHUE IO pa3jleiaaM M TeMaw,
pacmpejieieHue Mo Kiaccam, peKOMEHAYeT MOCIeA0BaTeIbHOCTh M3YUYeHHsl yu4eOHOro marepuaia ¢
Y4ETOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKA Y4eOHOTO TpoIlecca, BO3PACTHBIX
ocobeHHoCTel oOydaromuxcs. B mporpamme mo 6M0I0TUN peain30BaH MPUHITUI IPEEMCTBEHHOCTH C
M3y4eHHueM OMOJIOTHH Ha YPOBHE OCHOBHOTO 001IeTr0 00pa3oBaHus, Oarogapsi 4eMy nIpocMaTpUBaeTCs
HAMpaBIIEHHOCTh HA TMOCIEAYIOIlee pa3BUTHE OUONOTUYECKUX 3HAHHWM, OPUEHTHPOBAHHBIX Ha
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, SKOJIOTUYECKOTO MBIIIJICHHS, TIPEACTABICHUI
0 3JI0pOBOM 00pa3e *KU3HU, Ha BOCIHTaHNE OEPEKHOT0 OTHOIICHHUS K OKPYKAroIlel MPUPOIHOI cpeie.
B nporpamme mno Ouosiornu Takke IMOKa3aHbl BO3MOXKHOCTH yuyeOHoro mnpeamera «buosorusp» B
peammzanuu  TpeboBanuit I'OC COO K mnIaHUpyeMbIM JIMYHOCTHBIM, MeETalpeIMETHBIM U
IIpeIMETHBIM pe3yJsibTaTaM 00yueHUs U B (OPMUPOBAHUN OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOM
JeSTeIbHOCTH O00yYaroIIMUXCsl 0 OCBOEHHUIO COJAEp)KaHUs OMOJOrMYEcKOoro oOpa30BaHUS Ha ypOBHE
cpenHero o0Iero oopa3oBaHusl.

VYuebnslit mpeamer «buomnorus» Ha ypoBHE cpeaHero oomero oOpa3oBaHUS 3aBepllaeT
Ouosoruueckoe 0Opa3oBaHME B IIKOJE M OPUEHTHPOBAH HA pACIIMPEHHE U YIIIyOJIeHWEe 3HAHUN
o0yyaromuxcs 0 KUBOM MPHUPOJIE, OCHOBAX MOJIEKYJIIPHON M KJIETOYHON OHMOJIOTUH, SMOPUOIOTHU U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YUE€HHUS U IKOJIOTHH.

N3yuenune yweOHOro mpenmera «buonorusy Ha yriayOlieHHOM ypOBHE OPUEHTHPOBAHO Ha
MOITOTOBKY OOYYAaIOIIMXCS K MOCIEIYIOIIEMY MOJy4eHHUI0 OMOJIIOrHYecKoro o0pa3oBaHusi B By3ax U
OpraHu3alMsIX CpeAHero npodeccuoHanbHOro odpasoBaHusi. OCHOBY €ro COJIEp)KaHUS COCTABISAET
cucreMa OMOJIOTMUECKUX 3HAHWW, MOJYYEHHBIX MPU HU3YYEHUH OOydaroIIMMHUCS COOTBETCTBYIOLIMX
CHCTEMaTUYEeCKHX pa3zesioB OMOJIOTUM Ha YPOBHE OCHOBHOTrO o01ero oopasosanus, B 10—11 kiaccax
9TH 3HAHUS MOJIYYaroT pa3BUTHE. Tak, pacCIIMPEHbl U yriTyOaeHbl OMOJIOTMYECKHE 3HAHUSI O PACTEHUSX,
KHUBOTHBIX, TpHOax, OaKTepHsX, OpraHu3Me 4YeloBeKa, OOIMIMX 3aKOHOMEPHOCTSX IKHM3HH,
JIOTIOJIHUTEIBHO BKJIIOUEHBI OHOJIOTUYECKUE CBEACHUS MPHUKIAJHOIO M TOUCKOBOIO XapakTepa,
KOTOpbIE MOXKHO MCIIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCieayroiero Bpibopa npodeccuu. Bozmokna
TaK)K€ HWHTEerpanusi OMOJIOrMYECKUX 3HAaHUH C COOTBETCTBYIOLIMMHU 3HAHUSMH, MOJYyYEHHBIMU
00yYaroImuMHUCs NMPH U3y4eHUH (PU3UKH, XUMUH, Treorpaduu 1 MaTeMaTHKH.

CrtpykTypa nmporpamMmsl 1o yueoHoMy npeamMety "buosiorus" orpaxkaeT CHCTEMHO-YPOBHEBBIN U
HBOJIIOIMOHHBIA TMOAXOAbl K U3yueHHIo Ouonorud. CorylacHO UM, HU3y4YaloTCsl CBOICTBa U
3aKOHOMEPHOCTH, XapaKTepHbIE JUIsl JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aldH, HBOJIIOLUU
OpPraHUYecKOro Mupa Ha 3emJje, COXpaHEHHUs OMOJIOrMYecKoro pasHooOpasus ruiaHeTbl. Tak, B 10
KJIacCe€ HM3YYaloTCsl OCHOBBI MOJICKYJSIPHON M KJIETOYHOW OHMOJIOTHH, SMOPHOJIOTHUM U OWOJOTHH
pa3BUTHS, TEHETUKU M CEJeKIMH, OMOTEXHOJIOTUM U CHHTETUYECKOH OMOJIOTHH, aKTyalIU3HPYIOTCS



3HaHHUS OOydYaromuxcsi Mo OOTaHWKE, 300JIOTHH, aHaTOMHH, (pu3nonoruu denoBeka. B 11 kmacce
M3YYalOTCs SBOJIIOLIMOHHOE YUYEHHE, OCHOBHI 3KOJIOTUHU U yueHue o Ouocgepe.

VYuebubiii npeamer «buonorus» Hpu3BaH  00ECIEUUTh  OCBOEHHE  OOYYaroIMMUCS
OMOJIOTMYECKUX TEOPUH U 3aKOHOB, WJEH, IPUHIUIIOB U MPaBHJI, JEKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAyYHOW KapTUHBI MUpPA, 3HAaHUH O CTPOEHUH, MHOT0OOpa3uu U OCOOCHHOCTAX KIIETKH,
OpraHu3Ma, IMOMyJISLKN, OHOLEHO03a, 3KOCHUCTEMbI, O BBIIAIONIMXCS HAYYHBIX JIOCTHKCHHSAX,
COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHM, NMPUKIAAHBIX ACHEKTaxX OWOJIOTMYECKMX 3HaHWM. s
Pa3BUTHS U TOJICPKaHU UHTepeca 00ydaronMXcsi K OMOJIOTHH HApsAIy CO 3HAYUTEIbHBIM 00BEMOM
TEOPETUYECKOI'0 MaTepuaja B COJIEpKaHUU MPOrpaMMbl 110 OMOJIOTHM MPESYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBJICHHMS M Pa3BUTHs TOW WM WHOW 00JacTH OMOJIOTHH, BKIIAJAOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIIEHNE BAXHEUIINX OMOJOTHYECKUX U HKOJIOTMUECKUX MPOOIIEM.

Llens m3ydenust yueOHoro mnpeamera «buonorus» Ha yriyOnEHHOM YpPOBHE — OBIIAJCHUE
00yYaroIMMUCs 3HAHUSIMU O CTPYKTYPHO-(PYHKLMOHAIBbHOM OpraHu3alMy >KUBBIX CHCTEM DPAa3HOIO
paHra u npuoOpeTeHne yMEeHUH NCTI0Ib30BaTh STH 3HAHMS B (DOPMUPOBAHUH HHTEPECA K ONpeIeIEHHON
obnacti NpoecCUOHATBLHON JIeSTebHOCTH, CBSI3aHHOM ¢ OMOJIOTHEH, WM K BbIOOpY yueOHOro
3aBEJICHUS JJIs1 TIPOJIOJKEHHUST OMOJIOTHIECKOTO 00pa30BaHM.

JocTiwkenne nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayGnéHHOM YpOBHE
o0ecrieunBaeTCs pelIeHueM CIeIYIONNX 3a1ay:

OCBOCHME OOYYarOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX OMOJIOTHMUYECKUX
TEOpUSAX, KOHLEIMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBUJIaX, COCTaBJISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAayYHYI0 KapTHHY MHUpPA; O CTPOCHMM, MHOIOOOpa3uu U OCOOEHHOCTAX
OMOJIOTMYeCKNX CHUCTeM (KJIETKa, OpraHW3M, IIONyJsAlus, BHJI, OHOreomeHos, oOwuochepa);, o
BBIJIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEI0OBAHUAX B OMOJIOTHH;

03HAKOMJIEHHE OOY4YaOIMXCsl C METOJaMH MO3HAHUS KUBOM MPUPOBI: UCCIEI0BATENbCKUMHU
METOAaMU OHOJIOTHYECKUX HAayK (MOJIEKYJSIPHOM M KJIETOYHON OMOJIOTHH, SMOPHOJIOTUU U OMOJIOTUU
pa3BUTHS, TEHETHUKU M CEJIEKIMM, OMOTEXHOJIOTMM M CHUHTETUYECKON OMOJIOruMM, NaJeoHTOJIOTHH,
HKOJIOTUH); METOJJAMH CaMOCTOSTEIBHOIO IPOBEIEHHUS] OMOIOTHUECKUX MCCIIEI0BaHUH B 1abopaTopuu
U B ipupojie (HaOnroaeHne, N3MepeHne, IKCIIEPUMEHT, MOJEIINPOBAHHE);

OBJIaICHUE OOYYaIOUIMMHUCA YMEHMSIMHU: CAMOCTOSITEIbHO HAaXOOUTh, AaHAIM3MPOBATh U
HCIOJIb30BaTh OMOJIOIMUYECKYI0 HH(POpPMAIUIO; MOJIb30BAThCS OMOJIOrMYECKONH TEPMUHOJOTHEH H
CHUMBOJIMKOH; YCTaHABJIMBATh CBSI3b MEXIY pPa3BUTHEM OHOJIOTHUHM U COLMATIBHO-?)KOHOMHYECKUMH U
HKOJIOTMUECKUMHU MpOoOJIeMaMU YEeIOBEYECTBA; OLIEHMBATh IOCJIEICTBUS CBOEH JESTENbHOCTH IO
OTHOIICHMIO K OKPY:KaIoLIe MpUpPOAHOM cpesie, COOCTBEHHOMY 3/10pPOBBIO U 3/I0POBbIO OKPY’KAIOIIUX
Joeil; 000CHOBBIBaTh U COOMIOAATh Mephl MPO(UIAKTUKM MH(EKIMOHHBIX 3a00JeBaHU, MpaBuiia
NOBEJCHUsT B IMpuUpoje U olecreyeHus Oe30MacHOCTH COOCTBEHHOH JKM3HEAEATENbHOCTH B
Ype3BbIYANHBIX CUTYalMSIX TPUPOJHOTO U TEXHOI'€HHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIE
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y OOY4YalOIIMXCS HMHTEUIEKTyalbHBIX M TBOPYECKMX CIOCOOHOCTEH B Ipoliecce
3HaKOMCTBAa C BBIJAIOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCIIEJOBAHUSIMH B OHOJIOTHH,
pelmaeMbIMi €10 MpodieMamMH, METOAOJOrHe OHOJIOTMYECKOT0 HCCIEAOBaHUS, IPOBEICHUS
HKCHEPUMEHTAIbHBIX  HCCIECAOBAaHUM,  pelmleHuss  OMOJOrMYecKMX  3ajad,  MOJEIMPOBAHUS
OMOJIOTrMYECKUX O0BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOYyYaroIMXcs LEHHOCTHOIO OTHOLIEHHS K JXKMBOH NpPUpPOJAE B LEJIOM U K
OTJENbHBIM €€ 00BbEeKTaM M SIBJICHUSIM; (OPMUPOBAHUE IKOJIIOTUUYECKOM, FT€HETUUECKO TPaMOTHOCTH,
o01melt KyIbTyphl OBEICHUS B IPUPO/JIE; MHTEIPAlluK €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTreHue 00yJarolMMHUCS KOMIETEHTHOCTH B PAallMOHAIBHOM IPUPOIOINOIb30BAaHUU
(cobmroeHne mpaBWIl TIOBEACHUSI B MPHUPOJE, OXpaHbl BHIOB, IKOCHCTEM, OHOCHEpHI), COXpaHEHUU
COOCTBEHHOTO 37I0POBbsi M 3JI0POBBbSl OKpY’KalOUIMX JroJeil (coOmoneHuss Mep NpodUIaKTHKU
3a0oseBaHui, obOecreueHne O€30MACHOCTH JKU3HEAESTEIbHOCTH B UYPE3BBIYAMHBIX CHTYaIMsIX
MIPUPOJIHOTO U TEXHOTEHHOT'0 XapaKkTepa) Ha OCHOBE UCIOIb30BaHUsl OMOJIIOTMYECKUX 3HAHUN 1 YMEHUI
B IIOBCEIHEBHOM KU3HMU;



CO3JaHME YCIIOBUH IS OCO3HAHHOTO  BBIOOpa  OOYYArONIMMHWCS  WHJIWBHIYaJTbHOM
0o0pa3oBaTeNbHON  TPAGKTOPHH,  CIOCOOCTBYIOIIEH — mocheAyromeMy  IpohecCHOHATLHOMY
CaMOOTPE/ICIICHUIO, B COOTBETCTBUH C HHIUBUIYIbHBIMH HHTEPECAMHU U MOTPEOHOCTSIMH PETHOHA.

OO1mee 4nCiIo 9acoB, OTBEACHHBIX HA M3yYeHHE OMOJIOTUU HA YriIyOJICHHOM YPOBHE CPEIHETO
obiero obpasosanusi, cocrapisier 204 gaca: B 10 kimacce — 102 vaca (3 gaca B Henmenmo), B 11 kimacce —
102 4aca (3 yaca B HEeZIEIIO).

OTOOp OpraHu3aluoOHHBIX (POPM, METOIOB U CPEJACTB O0yUEHHUsT OMOJOTHH OCYIIECTBISICTCS C
y4éTOM crenuuKu ero CoAcp.aHWsl ¥ HAMPaBICHHOCTH Ha MPOJODKCHHE OHOJIOTHYECKOTO
o0pa3oBaHMs B OPraHU3aUIX CPEIHETO MPOPECCHOHAIBHOIO U BBICIIETO 00Opa30BaHHUS.

OO0s3aTenbHBIM yCIOBUEM MpU OOYYEHHUH OHMOJIOTMM Ha YIIIyOJNEHHOM YPOBHE SBISETCS
MPOBEJICHUE JTa0OPATOPHBIX U MPaKTHYeCKUX paboT. Takxke ydacTue OOyYaroIIMXCs B BBITOJHEHUHU
MPOEKTHBIX U Y4eOHO-HCCIENOBATEIBCKIUX PA0OT, TeMAaTHKa KOTOPBIX OINPEACTSETCS YYHTEIEM Ha
OCHOBE UMCIOIIMXCS MaTePUATbHO-TEXHHYSCKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CogepxaHue MPOrpaMMBbl, BBIIEICHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY I'OCYAApCTBEHHOU
urorooit arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OWONOTHSI — KOMIUIEKCHass Hayka. KparTkas wucTopusi pa3BUTHS OHOJIOTHU.
buonornyeckue Hayku ¥ u3yyaemble UMH IpoOieMbl. DyHIaMEeHTalbHbIE, IPUKJIAIHbIE U IOUCKOBBIE
HAyYHBIC HCCIIEJIOBAHUS B OMOJIOTHH.

3HayeHue Ouosoruu B (POPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHUDA.
[Tpodeccun, cBsazanubie ¢ Ouonoruel. 3HaueHre OUOJIOTHH B IPAKTUYECKON ACATEIBHOCTH YEIOBEKa!
MEIMIIMHE, CEIBCKOM XO3S1CTBE, IPOMBILIJICHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanuu

[Toptpetrsr: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I
Mengens, B. 1. Bepnanckwuii, U. I1. [1aBnos, . . Meunukos, H. 1. Basunos, H. B. Tumocgees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuub! 1 cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMm», «CructeMa OMOJIOTHYECKUX HAYK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

KuBble cucTeMbl Kak IMpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHUCTEM: €IUHCTBO
XMMHMYECKOTO COCTaBa, JUCKPETHOCTb M LIEJOCTHOCTb, CIOXKHOCTb U YNOPSJAOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CaMOOpPraHU3alMs, CaMOBOCIIPOU3BEIECHUE, Pa3apa)kKMMOCTh, MU3MEHUYMBOCTb, POCT M
pa3BUTHE.

YpoBHM  OpraHu3alMd  JKUBBIX  CHCTEM:  MOJICKYJISIPDHBIM,  KJIETOYHbIA, TKAHEBBIM,
OpPraHU3MEHHbIM, MOMYJSAIMOHHO-BUAOBOM, 3KOCHUCTEMHBIH (OMOTre€OLleHOTUYECKHI), OHOChEpHBIN.
[Tpomecchl, mpoucXonsAIMe B KHUBBIX cucTeMax. OCHOBHBIE NMPH3HAKU KWBOTO. JKu3Hb Kak (opma
CYILIECTBOBaHMs MaTtepuu. Hayku, n3ydaronue >KxuBble CHCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alUH.

N3yuenne >kuBBIX cucteM. Mertoasl Ouosorumueckoil Hayku. HalOmronenuwe, wu3MepeHwue,
JKCIIEPUMEHT, CUCTEMaTH3alus, MeTaaHanu3. [loHsaTHEe O 3aBHCHMMON M HE3aBUCHMOI MEPEMEHHOM.
[InanupoBanue skcnepuMenTta. [loctaHoBka u mposepka runore3. Hyneas runoresa. Ilonstue
BbIOOpKH U €€ JocToBepHOCTh. Pa30poc B Ouonoruuyeckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH
MOJIyYEHHBIX  pe3yibTaToB. IIpuuMHBI HUCKaXeHMsI pe3ylbTaToB JKcrnepuMmeHTa. llonsrtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpaLuu

Tabmuupl 1 cxembl: «OCHOBHBIE MPHU3HAKK >KU3HNW», «bronornueckue cucremsl», « CBOHCTBa
AKUBOU MaTepumn», «YpOBHU OpraHU3alMH KUBON NpUpOIbD, « CTpoeHHEe )KUBOTHOW KIIETKW», « TkaHU
KHUBOTHBIX», «CHCTEMBI OPIaHOB YEIOBEUYECKOT0 Opranu3May, «buoreornenosy, «buochepa», «Metozabt
U3YYEeHHUsI )KUBOUM MPUPOIBI».

Ob6opynoBanue: nabopatopHoe 00OpynOBaHME IS NPOBEACHHs HAONIOJEHHM, HM3MEpEeHHUH,
JKCIIEPUMEHTOB.

IIpakTyeckas padora «/cnonap3oBaHuE pa3IMUHBIX METOIOB ITPU U3YUEHUH KUBBIX CHCTEMY.

Tema 3. buosorust KieTku

Knerka — cTpyKkTypHO-(QyHKIIMOHAIbHAS €UHULIA )KUBOTO. FICTOPUS OTKPBITHA KIETKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
I0JIO’KEHUSI COBPEMEHHOM KJIIETOUHOM TEOPHUH.

MeToapl  MOJIEKYJISIPHOH M KJIETOYHOM OWMOJIOTMM: MHKpPOCKOMHMS, XpomaTorpadus,
a51eKTpohope3, METOT MEUEHBIX aTOMOB, TU(epeHIaIbHOe IeHTPU(yTrupoBaHNe, KyJIbTUBUPOBAHUE
KIETOK. M3yuenue qukcupoganuvix Kiemox. DIEKTPOHHas MUKpockonus. Kougokanvuas
Mukpockonus. Bumanvhoe (npudxcuznennoe) uzyuenue Kiemox.

JleMoOHCTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. lIsann, M. [llneiinen, P. Bupxos, K. M. bap.



Ta6muip! u cxembl: « CBETOBON MHUKPOCKOTD, « DIIEKTPOHHBIN MUKPOCKOID», «VIcTOpHs pa3BuTHS
METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIMpENnapaTrbl pacTUTEIbHBIX, >XUBOTHBIX H
OaKTepUaIbHBIX KICTOK.

IlpakTuyeckass padora «l3yuyeHue MeETONOB KIETOYHOW Ouosorun (Xpomartorpadus,
anekTpodopes, nuddepenunanpHoe neHTpudyrupopanue, [ILP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPO3JIEMEHTHI. Bosta u €€ poib Kak
pacTBOPUTEIIS, pEareHTa, y4yacTUE B CTPYKTYpPUPOBAaHUHU KIIETKH, TEIUIOPEryJsiiuu. MuHepalibHble
BEIIECTBA KJIETKU, MX OMOJIOrHYecKas poiib. Poib KaTHOHOB 1 aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buosiormdeckue noauMepsl. benkn. AMHHOKHCIIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoil Monekyinbl. IlepBudnas cTpykTypa Oenka, MenTHIHAS CBS3b.
Bropuunas, TpetuuHasi, yeTBepTUYHAs CTPYKTYyphl. Jlenatypanus. CBoiictBa 6enkoB. Knaccudukanus
0enkoB. buonornueckue GyHKIUN O0CIKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuabl, AUcaxapujibl, OJUrocaxapuabl W nonucaxapuisl. OOmmil mian
CTpoeHus ¥ (PU3UKO-XUMHUECKUE CBOMCTBA yTriieBo10B. bronornyeckue GyHKIMH yTII€BOIOB.

Jlunuaet. T'uapodunbHo-ruapodoOHbIe cBolicTBa. Kinaccudukamnus nunuaos. Tpuriniepuasl,
dochomunuapl, BockH, crepounabl. buonormueckue ¢GyHkmmum JunuaoB. OOmme  cBOHCTBa
OMOJIOTrMYeCKUX MeMOpaH — TEKy4eCTh, CIOCOOHOCTh K CAMO3aMbIKAHUIO, TIOTYTIPOHUIIAEMOCTb.

Hyxneunossie kucnorsl. JJHK um PHK. Crpoenue HykineunHoBbIX KucinoT. HykieoTuabl.
[Mpunmun kommnementapHoctu. IlpaBuno Yapradda. Crpykrypa [JHK — nBoiiHas coupais.
Mectonaxoxaenue u ononorunueckue pynkuuu JHK. Bunsr PHK. ®ynkuuu PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Moiiekysie AT®. buonornueckue
¢yakiun  AT®. BoccraHOBJICHHBIE  MEpEHOCYWKH, UX (yHKOMM B KIeTKe. J[pyeue
nykaeosuompughocpamor (HT®). CexBenupoanue IHK. Memoowi cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHast Ouojorus: OMOXUMHYECKHE M OHOPHU3UYECKHE MHCCIEOBaHUS COCTaBa MU
IIPOCTPAHCTBEHHOMN CTPYKTYpBl OMOMouieKy. Moodenuposanue cmpykmypuol u (hyHKyuil GUOMONIEKYI U
ux xomniexcos. KomnvromepHulii ousaiin u opeanudeckutl cunmes OUOMONEKYI U UX HenpupoOHbIX
aHano2oe.

JleMoHCTpanun

[Toptpetsr: JI. [lonunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxiun, ®. Conrep, C.
IIpy3unep.

Hwnarpammsbl: «PacnpenerieHne XuMUYECKUX 3JIEMEHTOB B HEXKUBOM NpUpoiey», «Pacnpeaenenue
XUMHUYECKUX IJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmune! u cxemsl: «Ilepuonnyeckas Tabaua XUMHUUECKUX AIEMEHTOBY, « CTPOCHHE MOJIEKYJIbI
BOBI», «BemecTBa B cocTaBe opranu3amMoB», «CTpoeHrne MOJIeKyJbl 0enkay, « CTpyKTyphl OelKoBOU
MoJieKyJIbD», «CTpoeHHe MOJIeKYyJd YIJIEeBOAOB», «CTpoeHHe MOJeKysl JIumuiaoBy, «HykienHoBbie
KHUCIOThI», «CTpoeHne Monekyiasl ATDy.

O6opyoBaHue: XuMU4ecKas 1ocyia 1 000pyi0BaHUE.

JlabopaTopnasi paboTa «O0HapykeHHEe OETKOB C TTOMOIIBIO KAY€CTBEHHBIX PEAKITHIN.

JlaGopatopnass padora «lccireqoBaHne HYKJIEHMHOBBIX KHCJIOT, BBIJEIEHHBIX H3 KIJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumel KIETOK: DyKapuoTHUecKas U mpokapuoTtuueckas. CTpyKTypHO-(pYHKIIMOHAIbHbBIE
00pa3oBaHMS KIETKH.

Crpoenne npokapuoTndeckoil kietku. Kierounas crenka Oakrepuil u apxeid. OcoOeHHOCTH
CTpOEHHUS TeTepOoTPOPHON U aBTOTPOGHON MPOKAPHUOTUUECKUX KIETOK. MecTO W poJib MPOKApUOT B
OuoIIeHO3aX.

Ctpoenue M (QyHKIMOHUpOBaHUE BSyKapuoTHdyeckod kieTku. [lmazmatmueckass MeMmOpaHa
(mnasmanemma). CTpyKTypa Iia3MaTuueckoil MeMOpaHbl. TpaHCIopT BEIIECTB Yepes IIa3MaTHIECKYIO



MeMOpaHy: naccuBHbIN (muddy3us, obneraénnas auddysusi), akTUBHBIN (IEPBUYHBIA ¥ BTOPUYHBII
akTUBHBIA TpaHcropT). Ilomymponumaemocts MemOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca.
OHJOUUTO3: MHHOIUTO3, aronuTto3. Ok3ouuto3. Kierounas crenka. Crpykrypa u (yHKUUU
KJICTOYHOM CTEHKH pacTeHuil, rpuoOoB.

[uromnazma. Iluto3ons. Lutockener. JIBuwkeHue unMTOIIa3Mbl. OpraHoujbl KIETKH.
OpaoMeMOpaHHBIE OpTaHOWABI KIETKU: SHuormiazmatudeckas cerb (OIIC), ammapat [Nombmxw,
JIU30COMBI, UX CTpoeHue U GyHKIUU. B3auMOCBsI3b 0THOMEMOpPAHHBIX OPraHOUOB KiIeTkH. CTpoeHue
TPaHyJISIPHOTO peTUKynyMa. Mexanuzm nanpaenenusi 6eakos ¢ IIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [magkuii (arpaHyJspHBIN) SHIOIUIA3MATUYECKHH PETUKYIIYM.
Cexperopnas ¢ynkuus anmapara [ombmku. Moougukayus Oerkoe 6 annapame 1 01604CuU.
Copmuposka 6enxos 6 annapame I onvoacu. TpaHCHIOPT BELIECTB B KiIeTKe. Bakyosian pacTUTENbHBIX
kietok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMbI  KJIETKU: MHUTOXOHAPUU, IUIACTUIBL  [Ipoucxoosicoenue
mumoxouopuii u naiacmud. Cumbuoeenes (K.C. Mepeacrkosckuii, JI. Mapeynuc). Ctpoenne u QyHKIUN
MUTOXOHJIpUI W TuiacTuA. [lepBuUHBIEC, BTOPUYHBIE U CIOXKHBIE IIACTUIBI (POTOCHHTE3UPYIOIINX
3YyKapHOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIUX PACTECHUN.

HememOpanubie opranon bl kieTku CTpoeHue v GyHKIIMH HEMEMOPAHHBIX OPraHOUI0B KIIECTKH.
PubGocowmel. [lpomescymounvie unamenmoi. MUKpOPUIAMEHTBL. AKMUHOBblIE MUKPODUIAMEHMbL.
MpliieuHbIe KICTKH. AKMUHOBble KOMNOHEHMbl HeMbluleyHbIX KlemoK. MukpoTpyoouku. Kierounsrii
ueHTp. CTpoeHre U ABWXKEHUE KTYTHUKOB M peCHUYEK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTpHoIb.
benku, accoyuuposannvle ¢ mukpoghunamenmamu u muxpompybouxamu. Momopnvie 6eaxu.

SAnpo. O6om04YKa spa, XPOMaTHH, KapruoIIa3Ma, SIPBIIIKH, UX CTPOeHHE U GYHKIUU. S nepHbIid
6enkoBbIil MaTpuKc. [IpocTpancTBEHHOE pacoNoKeHne XPOMOCOM B HHTEp(a3zHOM siape. DyxpomamuH
u eemepoxpomamu. benku XxpoMaTuHa — TUCTOHBL. JJunamuxa sdephoti 060104Ku 6 mumo3se. Aoepnuiii
Mpancnopm.

Knerounsle BxitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTENbHOM,
KUBOTHOMU, TpUOHON).

JleMoHCTpaLuu

IToptpetsr: K.C. MepexkoBckuid, JI. Mapryiuc.

Tabmunel 1 cxembl: «CTpoeHHE 3YKapHOTUYECKOW KIETKN», «CTpOEHHE KUBOTHOM KIIETKHY,
«CTpoeHue  pacTuTenbHOM  KIeTkw», «CTpoeHne  MuTOXOHApUM», <«Sapo», «CrpoeHune
MIPOKAPUOTUYECKOMN KIETKH.

OO6opynoBaHMe: CBETOBOM MHKPOCKOI, MUKPOIIpENapaTbl pacTUTENbHBIX, )KUBOTHBIX KJIETOK,
MUKpoTpenaparbl OaKkTepHalbHbIX KJIETOK.

JlabopaTopHasi padora «/3ydeHne CTpOEHUS KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuueckas padora «l3ydyeHne cBOMCTB KJIETOUHON MEMOpaHbI».

JlabopaTopnass padora «MccnemoBaHue miIa3MonM3a M JACIUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

IIpakTuyeckas padora «/3yueHue ABUKEHUS HUTOIUIA3MbI B PACTUTENIbHBIX KIETKAX».

Tema 6. O0MeH BeleCTB U NpeBpaLlleHHe JHEPIUU B KJIEeTKe

AcCUMMIIAIMS W JUCCUMMIISIIMS — JIBE CTOPOHBI MeTabonm3Ma. Tumbl oOMeHa BEIECTB:
aBTOTPO(HBIA U reTepoTpodHbI. YdacTue Kuciaopona B OOMEHHBIX Hpoleccax. JHEpreTHuecKoe
obecrieyeHue kieTku: npeBpamieHne AT@D B oOMeHHbIX mporeccax. depMEeHTAaTHBHBIN XapakTep
peaknuii KiIeTo4Horo merabonu3ma. DEepMEeHTHI, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JCHCTBUA.
KodepmenTtsl. OTinnuns pepMeHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. benku-akTuBaTopsl U OenKu-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX peaklUi OT pa3IMuHbIX (aKTOPOB.

[lepBUYHBII CUHTE3 OpraHMYecKHX BellecTB B KieTke. doTocuHTe3. AHoKcueenHvll U
oKcueennvlti pomocunmes y b6axmepuu. Ceemocoduparowjue nueMenmsl U nueMeHmvl peakyuoHHO20
yenmpa. Ponb XaoporutacToB B mpornecce porocunTesa. CBeToBas U TeMHOBas ¢a3bl. Pomoovixanue,
C3., C4- u CAM-munwet hpomocunmesa. IponykTUBHOCTEH (OTOCHHTE3a. BiMssHHE pa3IMUHBIX (aKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HAaUeHUe HOTOCHHTE3A.



XemocuHTe3. PazHOOOpaszwe OpraHu3MOB-XEMOCHUHTETHKOB: HUTPUDUIMPYIONTHE OaKTepuH,
Kele300aKTeprun, CepoOaKTEprH, BOIOPOIHBIE OakTepuu. 3HaUeHHE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Bunbel OposkeHusi. IIpoaykTbl OposkeHUS W UX HCIOJIb30BaHHE
4eIIOBEKOM. AHa pOOHBIE MUKPOOPTaHU3MBI KaK 00bEKTHI OMOTEXHOJIIOTUU U BO30OYAUTENU O0JIC3HEH.

AspobHBIE OpraHu3MBbl. JTallbl 3HepreTudeckoro oomena. [lonroroBurenbuelit atamn. [mukonus
— OECKMCIIOPOIHOE PACIIETIIIEHUE TIIFOKO3BI.

buonornueckoe OKHCIEHHE, WM KIETOYHOE JbpIXaHue. Poiab MUTOXOHApHWII B Ipoleccax
ounosnorudeckoro okucienus. [luknmaeckue peakuu. OkucnuTenbHoe GochopunupoBanue. Jnepeus
Membpannoeo  epaduenma npomonos. Cunmes ATD: paboma npomonnoiu ATD-cunmasol.
[IpeumymiectBa a’poOHOrO0 TYTH OOMEHa BEmIECTB IMepe] aHa’poOHBIM. ¢ (HEeKTUBHOCTH
SHEPreTHYecKOro oOMeHa.

JleMoHCTpanuu

[Toptpetsr: k. [lpuctau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuuper u cxemsl: «®DotocuHTE3», «OHepreTuueckud obmeH», «buocuHTes Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYIOBaHHE IJsi MPUTOTOBICHHS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopnasi pa6ora «lI3ydyeHue KaTaauTHYECKON aKTUBHOCTH (EPMEHTOB (Ha MpuUMepe
amMuIIa3bl WIK KaTajaasbl)».

JlabopaTopnasi padora «/3yuyenue pepMEeHTATUBHOIO paclEIUICHUs MEPOKCHIa BOJAOPOa B
PACTUTENBHBIX U KUBOTHBIX KIJIETKAX).

JlabopaTopnasi pabora «CpaBHeHuUe MpoIieccoB (POTOCHHTE3A U XEMOCUHTE3a».

JladopaTopnasi padora «CpaBHEeHHE TTPOLIECCOB OPOKEHUS U JBIXAHUSD).

Tema 7. HaciiencrBennasi uHgopManus u peaju3amnus eé B KJIeTKe

Peakiiun matpuunoro cunHTe3a. [IpUHIMI KOMIUJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanusanus HaciencTBeHHOM wuHpopMmaruu. [eHeTHueckuii KoOJ, €ro CBOMCTBa.
Tpanckpunuusa — wmarpuunbiii cuHTte3 PHK. IIpuHumner TpaHCKpHIIIMM: KOMIUIEMEHTAPHOCTb,
aHTUIIAPAIUIEIBbHOCTb, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsamus u e€ srtanbl. Yuactue TpaHcnopTHbix PHK B OuocunTese Oenka. YcnoBus
o6uocunTe3a 6enka. Konupoanue amuHokucioT. Ponb pubocom B Onocunrese Oenka.

Coepemennvie npeocmasnenus o cmpoeruu 2enog. OpraHuzalys TeHOMa y MPOKApUOT U
SyKapuoT. Perynsnus akTUBHOCTH T€HOB Yy mHpokapuoT. I'unore3a onepona (®. XKakob, XK. Mano).
MonekynapHvle mexanusmvl IKCHpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynsyuu pabomol
2enog. Perynsnus oOMeHHBIX MpoIieccoB B KieTke. KieTouHslii romeocTas.

Bupycbl — HeknerouHnble (OpMBI KM3HU U OOJMraTtHeie mapa3uThl. CTpoeHHE MPOCTHIX H
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. ;Kusnennviii yuxn JJHK-cooepocawux supycos,
PHK-cooeporcawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a00sieBanus yenoBeka, )XuBOTHBIX, pacternid. CIT1]J], COVID-19, counanbHbie n
MEAUIIMHCKUE MPOOIEMBI.

Buoungpopmamura: unmeepayus u anaiuz 6orvuwiux maccusos («bigdatay) cmpyxmyproix
buonocuueckux oaumvix. Hanomexnonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemvie QyHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. . IBanoBCKUI.

Tabmuie! 1 cxeMbl: «buocunTe3 6enkay, «['eHeTndeckuii Koy, «Bupyce», «baktepuodarmy.

IIpakTuyeckas padora «Co3gaHre MOJETU BUPYCay.

Tema 8. /Ku3HeHHBbIH LUK KIETKH

Knerounsiii iy, ero nepuoas! u peryisnus. Matepdasza u muro3. OcoOEHHOCTH MPOLECCOB,
mporekaomux B uHTepdasze. IloaroroBka  kieTkm K  jAeneHuto.  [IpecHMHTEeTHYECKHiA



(MOCTMHUTOTUYECKH), CHUHTETHYCCKUA M  TOCTCUHTETUYECKUA (TIPEMUTOTHYECKHIN) TEPHOJIbI
uHTEep(a3bl.

Marpuunsiii cuate3 JJHK — pennmukanusd. [punnune! permukanuu JHK: kommineMeHTapHOCTD,
IIOJIyKOHCEPBATUBHBIM CUHTE3, aHTUIapauieabHOCTh. Mexanusm pemukanuu JIHK. Xpomocowst.
Crpoenue xpomocoM. Temomepbl U TeroMepa3a. XPOMOCOMHBIN HAOOp KIETKH — KapUOTHII.
JIMTUTONTHBIHN U TarIONIHBIN HA00phl XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMEI. [10JI0BBIE XPOMOCOMBI.

Henenune knetku — muto3. CTauu MUTO3a U IPOUCXOMSAIINE B HUX MPOLECCHl. TUIIBI MUTO3a.
Kaprokunes u nuroknses. buosornueckoe 3Ha4eHME MUTO3A.

Perynsus MmutoTudeckoro nukia kietku. [Iporpammupyemast kiierounasi ru0eninb — arnornTo3s.

Knerounoe smpo, XpoMocombl, (YHKIHMOHAJIbHAs TeHOMHKA. Mexanuzmvl nponughepayuu,
ougppepenyuposxu, cmapenus u euberu Kiemox. «L{ugpposas knemxay — oOuoungopmamuuecxue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHCTpauMu

Tabmunel U cxembl: <«OKU3HEHHBI UK KICTKH», «Muto3», «CTpOCHHE XpOMOCOMY,
«Pemmukanmsa JJHK».

O6opyoBaHME: CBETOBO MUKPOCKOI, MUKpoOMpenaparbl: « MUTO3 B KI€TKaX KOPELIKa JTyKay.

JlabopaTopHasi padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas padora «Habnonenrne MuTo3a B KileTKaX KOHUYMKA KOPEIIKa JyKa (Ha TOTOBBIX
MUKpOTpenaparax)y.

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OIHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS 1 )KU3HEAEATEIbHOCTH OTHOKIIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE I'PUObI, OAHOKJIETOYHBIE BOAOPOCIH, JPyrHe MPoTUCThl. KoloHMaNbHbIE OPraHUu3MBbI.

B3auMocCBs3b 4YacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBbI OpPIraHOB.
OpranusMm Kak enuHoe Lenoe. 'omeocras.

Tkanu pacteHuil. TUIbl pacTUTENBHBIX TKaHEH: 0Opa3zoBaTelbHAsA, TOKPOBHAS, MPOBOISIIAS,
OCHOBHasi, MexaHuueckasd. OCOOEHHOCTH CTpoeHMs, (YHKIUN M pacHoOKEHUS TKaHEW B OpraHax
pacTeHui.

TkaHu >KUBOTHBIX M 4€JOBEKa. THUIBI JKMBOTHBIX TKAaHEW: SMUTETUATIbHAS, COCIMHUTENbHAS,
MbIlIeyHas, HepBHas. OcoOeHHOCTH CTpoeHUs, (PyHKIMHA W pacHONOKEHUs TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opransl. BerertaTuBHbIE M T€HEpaTUBHBIE OpPraHbl pacTeHHil. OpraHbl U CHUCTEMBI OPraHOB
YKUBOTHBIX U yesnoBeka. yHKIMU OpraHOB M CHCTEM OPTaHOB.

Onopa tena opranu3zMoB. Kapkac pacrenuii. Ckenersl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>xHbI 1 BHyTpeHHH cKkeneT. CTpoeHre U TUTIBI COSTUHEHUS KOCTEH.

JIBukeHre opraHu3MoB. J[BM)KEHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOUAHOE, )KTYTUKOBOE,
pecHnyHoe. J[BI)KEeHIE MHOTOKJIETOYHBIX PACTEHUMN: TPOMTU3MBI U HACTHH. JIBUKEHUE MHOTOKJIETOYHBIX
KUBOTHBIX U YETIOBEKA: MblllieuHas cuctema. Pedrexc. CkeneTHbie MBIIIIBI U UX paboTa.

[Tutanme opranusmoB. [lorjoiieHue BOABI, YIJIEKHCIOTO Ta3a U MUHEpPalIbHBIX BEIIECTB
pacteHussMH. [luTaHue KUBOTHBIX. BHYTpPUIONOCTHOE M BHYTPUKIETOYHOE MulleBapeHue. [lutanue
MMO3BOHOYHBIX JKUBOTHBIX. OTAENBl MNHINEBAPUTETHLHOTO TpakTa. [lumieBapuTeNbHBIC JKENEe3bl.
[IuimeBapuTenpHas cucTeMa 4enoBeKa.

Hpixanue opranu3moB. Jlpixanue pactenuid. [[pixanuwe xuBoTHBIX. uddys3us razoB uyepes
MOBEPXHOCTH KJIeTKH. KoxkHoe nbixanue. JlpixarenpHasi moBepXHOCTh. JKabepHoe v IErouHoe JbIXaHHe.
JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX M 4YeJIOBEKa. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHHS JETKUX
MMO3BOHOYHBIX KUBOTHBIX. [[pIXarenpHas cucrema 4yeinoBeka. MexaHu3M BEHTUIISIUU JETKUX Y NTHI] U
MJIEKOTTUTAIOINX. Perymsius nprxanus. J[prxarenbHbie 00BEMBI.

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHH. TpaHCIOpT BEIIECTB Y
*KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHasI cucTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepie, KpPOBEHOCHBIE COCyAbl U KpoBb. Kpyrum kpoBooOpamieHus. DBOJIIOIHMOHHBIE



YCIIO)KHEHHsI CTPOEHHsI KPOBEHOCHOW CHCTEMBbI IO3BOHOYHBIX XHMBOTHBIX. Pabora cepama u eé
perysius.

Beiaenenue y opranusmoB. Beigenenue y pactenuii. Beinenenue y xuBoTHbIX. COKpaTUTEIIBHBIE
Bakyosid. Opranel BblaeneHus. OuupTpanus, ceKpenuss U 0oOpaTHOE BCAaChIBAaHME KaK MEXaHHU3MbI
pa0boTbl opraHoB BblieieHUA. CBs3b MOJOCTH TelNa ¢ KPOBEHOCHOM M BBIAEIMTEIBHON CHCTEMaMH.
Brienenne y TO3BOHOUYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue u (QyHKIMOHHUpPOBAHHE
HeppoHa. OOpa3oBaHuEe MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M LIHUCTHI
MPOCTEUIIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTenuil. Kyrukyna. CpeacTBa macCUBHON U XMMUYECKOM
3auThl. DUTOHIUABI.

3amuTa y MHOIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX NMPOU3BOAHBIE. 3alUTa OPraHU3Ma OT
Oonesnel. IMMyHHas cuctema venoBeka. KieTouHslil U ryMoOpanbHbIE UMMYHUTET. Bpoxn&€HHbBIN 1
IpUOOPETEHHBIN crienupuueckuii UMMyHUTET. Teopus KIOHaJIbHO-CeNeKTHUBHOTO nMmyHutera (II.
Opnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHubie OTBETH OpraHu3mMoB. Poib BpoxAEHHOTO
MMMYHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxxumocTs U peryiasuust y opranuzMoB. Pa3ipaxuMocTh y OHOKIETOYHBIX OPraHU3MOB.
Takcucsl. PazapaxuMocTs U peryiisinus y pacTeHuid. POCTOBBIE BeliecTBa U MX 3HAYCHHUE.

HepBHras cucrema u peduiekTopHasi peryysinust y )KMBOTHBIX. HepBHas cuctema u €€ OTHenbl.
OBOJIOIIMOHHOE YCIIO)KHEHHUE CTPOCHHsI HEPBHOW CHCTEMBI y XUBOTHBIX. OTAEIBI TOJIOBHOTO MO3ra
MIO3BOHOYHBIX JKUBOTHBIX. Pediekc u pedaexTopHas ayra. besycioBHbIE U YCIOBHBIE Pe(ICKCHI.

I'ymopanbHast peryisauus W DSHIOKPHUHHAs CHCTEMa JKMBOTHBIX M 4enoBeka. JKesessl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. J[elicTBHE TOPMOHOB. B3auMOCBsA3b HEPBHOM U 3HIOKPUHHON
cucreM. [‘unoranamo-runoduzapHas cucrema.

JleMoHCTpanun

[Toptpert: N. II. 11aBnoB.

Tabmuubr u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCII,
«bakrepun», «IIpocreiimmue», «OpraHbl LIBETKOBBIX pacTeHUi», «CHCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMmbIx», «TkaHm pacreHmit», «KopHeBbIE cHCTEMBDY,
«Ctpoenue credis», «CTpoeHHe JUCTOBOM IIACTUHKNY, « TKaHM >KMBOTHBIX», «CKelleT yelloBeKay,
«IInmeBapurenbHass cucrema», «KpoBeHocHas cucrema», «/IpixarenpHas cucrema», «HepBHas
cucreMa», «Koxa», «Mpleunas cuctema», «BpiienuTenbHas cucreMay, « QHIOKPUHHAs CUCTEMAY,
«Ctpoenune Mplme», «MMmMmyHuter», «KumeunomnonoctHeie», «Cxema NHUTaHUS PACTEHUI,
«KpoBeHOCHbBIE CHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHME TUApPBD, «CTpOCHHME IUIAHAPUMNY,
«BHyTpeHHee cTpoeHue 0KAeBOro uepBs», «HepBHas cuctema poid», «HepBHas cucrema JISITyIKI,
«HepBHas cucrema npecmblikaromuxcs», «HepBHas cucrema nruny», «HepBHas —cucrema
MiekonuTammux», «HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHMe: CBETOBOW MMKPOCKOI, MHUKPONpPENapaThl OIHOKJIETOYHBIX OPraHHU3MOB,
MUKpOTpenaparbl TKaHEW, pPaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMbIX, HUIJIOKOXKHX, JKHUBBIE
9K3EMIUIIphl KOMHATHBIX PAaCTeHUH, repOapuM pacTeHMH Ppa3HBIX OTJENOB, BJIa)KHbIE Ipernaparhbl
KUBOTHBIX, CKEJIeThl IMO3BOHOYHBIX, KOJUIEKIIUH OECHO3BOHOYHBIX >KHBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyJ0oBaHUE JUId JAEMOHCTpAllMU MOYBEHHOTO M BO3AYLIHOIO NMUTAHHUS PACTCHWM, pacIleIuIeHUs
Kpaxmajia u OelKOB Mmoj jaeicTBueM (epMEeHTOB, 00OpyJOBaHME ISl JEMOHCTPALMU OIBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXaHMU3Ma JAbIXATEIbHBIX IBM)KEHUH, MOAEIN T'OJIOBHOIO
MO3ra pa3INdHbIX KUBOTHBIX.

JlabopaTopnasi paGora «/3ydyeHue TkaHel pacTEHUN.

JladopaTopHasi padora «/3ydeHne TkaHEH )KUBOTHBIX).

JlabopaTopnasi pabora «/3ydeHne opraHoB IBETKOBOI'O PACTEHUS.

Tema 10. PasMHoOkeHHMe U pa3BUTHE OPTAaHU3MOB

@opMbl pa3sMHOXKEHHsI OpPraHU3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) W TOJIOBOE. Bujbl
0ecroIoro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTals, KIOHHPOBAHUE.



ITonoBoe pazmHoxxkeHue. [lonoBbie kieTku, uau ramersl. Meio3. Craaun mernosa. [loBenenue
XxpomocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMpici Melio3a U MOJIOBOTo npouecca. Meio3 u
€ro MeCTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

ITpenzaponpiieBoe pazButue. I'amerorenes y xuBoTHbIX. [lonoBbie xene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. CriepmaTtoreHes u oorenes. CTpOCHHE MOIOBBIX KIETOK.

OmonoTBOopeHne M SMOPHOHAIBFHOE pA3BUTUE >KUBOTHBIX. CIOCOOBI OIIOAOTBOPEHHS:
HapykHoe, BHyTpeHHee. [lapTeHorenes.

WNunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DOMOPHOJOTHS — HayKa O pPa3BHTUU
opraHu3MoB. Mopgozcenes — 0o0Ha u3 enasuvix npodrem smopuonocuu. Konyenyus mopgoeenos u
mooenu mopghoeenesa. Ctanuu SMOpHOTeHe3a )KUBOTHBIX (Ha MpUMepe JArymkn). Jpodnenue. Turmbt
npoOneHus. [lemepmunuposannoe u HedepMuHuposanumoe oOpobnenue. bnacmyna, munvt Oracmyn.
OcoOeHHocTH APOOICHUS MIICKOITUTAIONINX. 3apO/IBIIIEBIC TUCTKHU (TaCTPYJISIHS ). 3aKJIaKa OPraHOB
M TKaHed W3 3apOoAbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHME 4YacTeil pa3BHBAIOLIEIOCS 3apOJbllla
(3MOpHoOHanbHAsE MHAYKLIMS). 3aKiIaaKa IJJaHa CTPOEHUS JKUBOTHOTO KaK PE3yJIbTaT HepapXUUECKHX
B3aMMO/ICICTBUI reHOB. BiusHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3NUYHBIX (PAKTOPOB OKpYKarOIIEH
Cpebl.

Poct u pa3Butue xxuBoTHbIX. [locTamMOpuonaneHelii nepuoa. [IpsMoe U HempsiMoe pa3BUTHE.
PasButue ¢ meramopho30M y 6eCrio3BOHOYHBIX U MIO3BOHOYHBIX )KMBOTHBIX. Brojornueckoe 3HaueHue
MPSIMOTO U HENPSIMOTO PA3BUTHSI, X PACIIPOCTPAHEHHE B NpUpoJie. TUIbl pocTa )KUBOTHBIX. DaKTOPBI
pEryJIsiUuN pocTa >KUBOTHBIX M 4enoBeka. CTaauu MOCTIMOPUOHAIBHOTO PA3BUTHS y JKUBOTHBIX H
yenoBeka. [lepuonabl onToreHesa yenoeka. CTapeHue U CMepTh Kak OMOJIOTHYECKHUE MPOIIECCHI.

PasmuoxxeHue u pasButHe pacteHuid. ['ameropur u cropodur. Meiio3 B KU3HEHHOM IIHKIIE
pactenunii. OOpa3oBaHue crmop B mpoiecce Mmeiio3a. ['amerorenes y pacrenuil. OmionoTBOpeHUEe U
pa3BUTHE DPACTUTEIIBHBIX OpPraHU3MOB. [IBOMHOE OIUIONOTBOPEHUE Yy LBETKOBBIX PAaCTEHUM.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PeryJILiYd OHTOT€HE3a Y pPaCTEHUI U KUBOTHBIX.

JleMoHCTpanuu

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuubl um cxembl: «BereratnBHOe pa3MHOXeHHE», «TuIbl 0ecrojoro pa3MHOKEHH,
«Pa3MHOXEHHE XJIaMUJIOMOHAb», «Pa3MHOXeHHE 3BIIICHbD», «Pa3zMHOXeHWEe TUApPBD», «Meiosy,
«Xpomocombl», «l'amerorenes», «CTpoeHHME AWLEKIETKH M crepMaro3onna», «OCHOBHBIE CTaauU
OoHTOreHe3a», «IIpsmoe m Henpsmoe passurue», «PasButne maiickoro xyka», «Pazsurue capanumy,
«Pa3BuTne narymkn», «/{BOoHHOE OIUIONOTBOPEHHE Y IBETKOBBIX pacTeHUi», «CTpoeHHe CeMsH
OJIHOJIOJIbHBIX U IBYAOJBHBIX PAaCTEHUI», «KU3HEHHBIA UK MOPCKON KamyCThbD, «JKU3HEHHBINA UK
Mxa», « KU3HEHHBIN MK TaOPOTHUKAY, «KU3HEHHBIN LUK COCHBD).

OO6opyoBaHHe: CBETOBOM MMKPOCKON, MHUKpOIpenaparbl SHIIEKIETOK M CIIEpMaTO30U0B,
Mozenb «L{UKIT pa3BUTHS IATYIIKNY.

JladbopaTtopnasi paGora «M3yueHue CTpOEHHUsT TMOJOBBIX KJIETOK HA  TOTOBBIX
MHUKpOIIpenaparax».

IIpakTuyeckass padora «BbIsIBICHHE TPU3HAKOB CXOACTBA 3apOJBIIICH TTO3BOHOYHBIX
KUBOTHBIX).

JladopaTopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTnka — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYHNBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS U pa3BUTHUsS FeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTuM reHeTuku. Paborsr H. K. Kombuosa, H. U.
Baswuiona, A. H. benozepckoro, I'. 1. Kapnieuenko, 1O0. A. ®ununyenxo, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TIOHATHS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIbHBIE TE€HBI,
aIbTepHATUBHBIE TMPHU3HAKW, JOMMHAHTHBIA M PELECCHUBHBIA NMPU3HAK, TOMO3UI0Ta, TeTEpO3UroTa,
qyucTas JUHUSA, THOpHUIBL, TeHOTUN, (eHOTHNn. OCHOBHBIE METOAbl T€HETUKH: THOPUAOIOTUYECKHHA,
LATOJIOTUYECKN, MOJIEKYJIIPHO-TEHETHYECKHU .

JleMoHCTpanun



[Toptpets: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. M. BaBunos, A. H.
benozepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! U cxembl: « MeTo bl TeHETUKI, «CXEeMbI CKPEUTUBAHUS.

JlaGopaTopnasi pa6ota «J/lpo3oduia kak 00bEKT FTeHETHUECKUX UCCICIOBAHUN.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHens — 3aKoH €IMHOOOpa3usi THOPHUIOB
nepBoro mnokojeHus. [IpaBuno nomMunHupoBanus. Bropoil 3akoH MeHaens — 3aKOH pacllEeIIeHUs
npu3HakoB. LluTonornueckre OCHOBBI MOHOTHOPHUTHOTO CKpelIBaHus. [ MoTe3a YMCTOTHI TaMeT.

AHnanu3upyrouiee ckpemuBaHue. [IpomexyTouyHbll XapakTep HacienoBaHus. PacmienieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JuruGpunnoe ckpemurBanue. Tperuil 3akoH MeHzaenss — 3aKOH HE3aBUCHMOTO HACJIEOBAHUS
npu3HaKoB. LluTonorndeckre OCHOBEI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HaclieoBaHue mpu3HakoB. Paborer T. Moprana. CrernjieHHOe HaclelIOBaHHE
I€HOB, HAPYIICHUE CIETUICHUS MEX1y TeHaMu. XPOMOCOMHAs TEOPHsl HACIEACTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHU3M OIpPEAENICHUs] 1oJla. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. ['OMOraMeTHbIN M reTeporaMeTHbIN 1MoJ. ['eHeTHYecKast CTPyKTypa MOJOBBIX XPOMOCOM.
HacnepgoBanue npu3HakoB, CHEIJIEHHBIX € MTOJIOM.

I'enotunn kak wemoctHas cucreMa. [lmedoTponus — MHOKECTBEHHOE JCHCTBUE TEHA.
MHoxecTBEeHHbIN ayuienu3M. B3zauMozeiicTBue HeasienbHbIX reHoB. KoMmuieMeHTapHOCTh. DnucTas.
[Tonumepust.

I'eHeTHYECKUIT KOHTPOJIb pa3BUTHsSL PACTEHUHM, JKMBOTHBIX M YEJIOBEKa, a TaKke
(U3MOIOTHYECKUX TPOLIECCOB, MOBEACHHUS M KOTHUTHBHBIX (yHKIUWH. ['eHeTHdyeckne MeXaHWU3MBI
CUMOHMOIreHe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO3fMH — MapasUT» U «XO35IMH — MHUKPOOHOMY.
['eneTnueckue acieKThl KOHTPOJIA U U3MEHEHMSI HAcIeACTBEHHON NH(OpPMalii B OKOJIEHUSIX KJIETOK
U OPraHU3MOB.

JleMoOHCTpanuu

IToprpetsr: I'. Menaens, T. Mopras.

Tabmunel u cxembl: «llepBblii U BTOpoW 3akoHbl Mennens», «Tperuil 3akoH MeHnaensa»,
«AHanmu3upymwolee ckpemuBanuey, «Hemnonnoe nomuHupoBaHue», «CLENIEHHOE HAcleA0BaHNE
MPU3HAKOB y Apo3odumibly, «l'eHetuka nona», «Kapuotun uenoseka», «Kapuotun apo3zouiby,
«Kapnotun ntunen, «MHOKECTBEHHBIN auienn3m», «B3anMoaeicTBue reHoBy.

OO6opynoBaHue: MOAENb s JEMOHCTPAllMM 3aKOHOB €JUHO00pa3zusi TMOpUAOB MEPBOIO
IIOKOJICHUS M paCUICIUICHUS [PU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHAa HE3aBUCUMOIO
HACJEJA0BaHUS IPU3HAKOB, MOJENb Ul JIEMOHCTpPAlUU CLEIUIEHHOIO HACIENOBaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOI, MUKpoIpenapar: «/po3oduna».

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKpEUIMBAaHUS Y
IPpO30(UITB».

IIpakTuyeckas padora «3yyeHue pe3yabTaToB TUTMOPUAHOTO CKPELUIUBAHUS Y IPO30(UITBDY.

Tema 13. 3aKoHOMepPHOCTH HU3MEHYHBOCTH

B3zaumopeiictBue reHoruna u cpeasl npu  (opmupoBaHuM (penotuna. M3mMeHUMBOCTH
pu3HakoB. KauecTBEHHbIE U KOJIMUECTBEHHBIE IPU3HAKU. BHUIbI N3MEHUNBOCTH: HEHACIIEACTBEHHAS U
HacCJeACTBEHHAs.

MoudukaonHas HW3MEHYMBOCTb. Ponb cpenbl B (OPMHUPOBAHMM MOJU(PHUKAIIMOHHON
n3MeHuuBoct. Hopma peakuuu npusHaka. BapuannonHsli psjn u BapualuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

I'enHoTunuueckass HW3MeHYUBOCTh. (CBOMCTBA TE€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bujel
TeHOTUITNYECKON M3MEHYMBOCTH: KOMOMHATUBHASI, MyTaIl[HOHHAs.

Kom0OunatuBHass u3MeHYMBOCTh. MeHo03 U TOJOBOM MpoIecC — OCHOBa KOMOWHATHUBHOM
M3MEHYMBOCTU. Poilb KOMOMHATMBHON WM3MEHYMBOCTH B CO3JIaHMM T€HETHYECKOro pa3sHooOpas3us B
Ipezeax OJJHOrO BH/A.



MyTanmonHass W3MEHYMBOCTb. Buabsl MyTauui: T'€HHbBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W UHAYLUPOBAHHBIE MyTaluu. SIepHble M LUTOIJIA3MATHUYECKUE MYTAallUH.
Comarnueckue U 1osioBble MyTanuu. [[puurmHbpl BOSHUKHOBEHUS MyTaluid. MyTareHsl ¥ UX BIMSHUE HA
OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTALIMOHHOTO Mpolecca. 3aKOH TOMOJIOTUYECKUX pAJOB B
HacnencTBeHHoi n3menunBoctu (H.U. BaBunos). BuesgepHas ”3MEHYHBOCTh U HACIEACTBEHHOCTD.

Onueenemuka U 9NUCEHOMUKA, POJb  INULEHEMUYECKUX Gakmopos 6 HACIe008aHUU U
UBMEHYUBOCNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JleMoHCTpanuu

[Toptpetsi: I'. ne @pus, B. Noranucen, H. 1. BaBuios.

Tabmuner u cxembl: «Buabpl w3MeHUMBOCTHY, «MoaudukanyoHHas HW3MEHYHBOCTHY,
«KomOuHaTuBHas u3MEHUYHBOCTH», «Meiio3», «OmnonorBopeHue», «l'eHernueckue 3abosieBaHUs
yenoBekay, « Buael myrauuiiy.

O6opynoBaHue: uBble U repOapHble OSK3EMIUISIPbl KOMHATHBIX pPacTEHUM, PHUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMYHBIMHA BHIAMU H3MEHYHBOCTH.

JlaboparopHasi pabora «HccnenoBanue 3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHON
W3MEHUYHUBOCTH. [locTpoeHME BapUaAIMOHHOTO psAJia U BApUALMOHHOW KPUBO.

IIpakTuyeckas padora «MyTanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yejioBeKka

Kapuortun yenoseka. MexayHapoHasi mporpaMmma MCCIEI0BaHUs F'eHOMa YesioBeka. MeTozbl
M3yYEHUS TEHETHKH YEIOBEKa: TeHEeATOTNYECKHA, OJIM3HEOBBIH, INTOTCHETUYECKUHN, IOy JISIIIHOHHO-
CTATUCTUYECKUH, MOJIEKYJIIPHO-TEHETHUECKU. CoBpeMeHHOE onpeeaeHue TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTHUIIMPOBAaHME, B TOM uyucie ¢ nomompbro [II[P-anamu3sa.
Hacnencteennsie 3a0oseBanus yenoBeka. ['eHHbIE M XpOMOCOMHBIE OOJI€3HM 4YenoBeka. bonesHu c
HACJIEICTBEHHOW IMPEAPACION0KEHHOCThIO. 3HAUEHNE MEAUIIMHCKOW M€HETUKHU B MPEJOTBPAICHUN U
JICYCHUU TEeHEeTUYECKUX 3a0oseBaHHil uenoBeka. MeIuKO-TeHEeTHYeCKoe KOHCYJIbTHPOBAHUE.
CrBomnoBbie KiIeTKH. [IoHATHE «T€HEeTHYECKOTo Tpy3a». ITUUYECKUE aCIeKTHl UCCIEIOBAaHUA B 00JIACTH
peIaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIJIETOK.

['enetnyeckue (akTOpbl MOBBIIIEHHON YYBCTBUTEIBHOCTH 4YEJNOBEKa K (U3NYECKOMY H
XMMHYECKOMY 3arpsi3HEHUIO OKpYXKarollel cpelpl. I'eHeTnueckas MpeapacnooKeHHOCTh YEIOBEKA K
MTaTOJIOTUSIM.

JleMoHCTpanun

Tabmunel u cxembl: «Kapuotun uyenoBeka», «MeToapl H3y4YeHHsS] TE€HETHKH YEJIOBEKa,
«I"eneTnueckre 3a00€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Centekunst OpraHu3MoB

JomecTukanus 1 cesieKIus. 3apoxaCHUE CeJIeKIIMU U fomecTukamu. Yuenue H. . BaBunosa
o lleHTpax MpOHMCXOXIEHUS U MHOTO000pa3usi KyJIbTypHBIX pacTeHwil. Ponb cemekuuu B CO31aHUU
COpPTOB pacTeHHil M Mmopoj >KUBOTHBIX. CopT, Mopoja, IITaMM. 3aKOH TI'OMOJIOTMYECKHX PSJIOB B
HacneacTBeHHOH n3meHunBoctd H. 1. BaBuiosa, ero 3HaueHue 111 CeNeKIIMOHHON paboThl.

Metonsl cenekuMoHHOW paboThl. McKyccTBeHHBIH OTOOp: MacCOBBIM M WHIMBUAYAJIbHBIH.
Otanbl KOMOMHAIIMOHHON ceneKuy. VcnpITanne npousBoauTenet mo notoMctBy. OTOOp 1Mo reHOTUITY
C TIOMOILIBIO OIIEHKU (PEHOTHIIa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ romolsio aHanuza JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METO]l CeJeKIIMOHHON pa0oThl. PagnaninoHHBIA U XUMUYECKHMA
MyTareHe3 Kak MCTOYHUK MyTallil y KyJbTYpHBIX (opM OpraHu3MoB. Vcmonb3oBaHHME T'€HOMHOIO
penakTHpoBaHUST U MeToqoB pekoMOMHaHTHBIX JIHK nns momyueHus mcxomgHoro marepuana Juis
CEJICKIUN.

[Tonyuyenue nomumion108. BHyTpuBuaoBas rubpuansanus. bau3zkopoIcTBEHHOE CKpeLIBaHuE,
win uHOpuauHr. HeponacTBeHHOe cKpermuBaHHe, WIM ayTOpUAMHI. ['eTepo3uc MW ero NpUYUHBL
Hcnonb3oBanue rerepo3uca B cenekuuu. Otnanéunas rulOpuausanus. I[Ipeononenue Oecroust
MEXBUJA0BBIX THOPUAOB. JIOCTH)KEHUS CENEeKIIUN PACTEHUHN U KUBOTHBIX. «3€1EHas pegoioyusy.



CoxpaHeHHe U N3yYeHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKHUX POAUYEH
JUIsL CO3JJaHMsI HOBBIX COPTOB U THOPUIOB CEIbCKOXO3SIHCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpasienue 2eHemudyecKUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMBICTIOBbIX HCUBOMHBIX 8 YEX
VAYYUEHUS CYWeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCie C NPUMeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIEeO08AHUL, NEePedo8blX Udell U NepPCneKmMuUEHbIX MexHON02U.

JleMoHCTpanuu

[Toptpetsi: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupl u cxembl: «L[eHTpBI MPOMCXOXKACHUS U MHOTro00pasus KyJbTYpPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKUX PSJIOB B HACIEACTBEHHOM W3MEHUMBOCTH», «METOAbl CENEeKIUN»,
«Otnanéunas rubpuanzanus», «MyTareHes».

JlabopaTopnass padora «l3yueHue cOpPTOB KyJIbTYPHBIX pPacTEHUH M MOPOJ JIOMAIIHUX
KUBOTHBIX».

JlabopaTopHas padora «/3ydyeHne METOJI0B CEJIEKIIUN PAaCTCHUIN.

IIpakTnyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeusi «OCHOBHBbIE METOJbI M JOCTHIKEHMSI CEJIEKIIMM pPAacTeHUH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIA YYaCTOK, B TEIUTUYHOE
XO035ICTBO, B J1a0OpAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

Tema 16. BHOTeXHOJIOTUsI M CHHTeTHYeCKasi 0M010Tus

OOBEKTHI, HCIOIb3yeMble B OHOTEXHOJIOTHMH, — KIETOYHbIE M TKAHEBBIE KYJIbTYPHI,
MHUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaaullnoOHHas OMOTEXHOJOTHS: XjeOomeueHue, MolydeHue
KHUCJIOMOJIOYHBIX MPOIYKTOB, BUHOJICIINE. MukpoOroIoTHUecKuit CUHTE3. OOBeKTHI

MHUKPOOHOJIOTHYECKUX TeXHOIOorui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CoznlaHue TeXHOJOTUI U MHCTPYMEHTOB 1I€JIEHAIPAaBIEHHOI0 U3MEHEHHS U KOHCTPYHUPOBAHUS
TE€HOMOB C LI€JIBIO ITOJIyYE€HUsI OPIaHU3MOB M UX KOMIIOHEHTOB, COJEPIKAIlMX HE BCTPEUAOLIMECs B
pUpoJie OMOCUHTETUIECKUE TTYTH.

Knerounas wumkeHepus. MeTonsl KyJnbTypbl KJIETOK M TKaHEW pPAcTeHWH W KUBOTHBIX.
Kpunobanku. Comatnueckas rubpuauzanus 1 comatuyeckuii sMmopuorenes. Mcnonp30BaHue rarionioB
B CEJIEKIIUM pacTeHU. [lonyuenue MOHOKNIOHANbHLIX anmumen. Mcnonb3oeanue MOHOKIOHANbHBIX U
NONMUKNIOHANbHBIX — aHmumen 6 MmeouyuHe. VICKYCCTBEHHOE OIUIOJOTBOpeHHE. PeKOHCTpYKIMs
AUIEKIETOK Y KIOHUPOBAHME >KUBOTHBIX. MeETOJ TpaHCIIAaHTAlUU sAep KIETOK. Texwonozuu
0300p0GNeHUSA, KYTbMUBUPOBAHUA U MUKPOKIOHANLHO2O PAZMHONCEHUS  CEeNbCKOXO3AUCTBEHHbIX
KYI6myp.

XpOMOCOMHAasi M TE€HHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYMPOBAaHHE
pexomOuHanTHBIX JIHK. Cosoanue mpanceennvix opeanuzmos. JIOCTHXKEHUS UM TE€PCIEKTUBBI
XPOMOCOMHOMW U T€HHOHN MH)KEHEPUU. DKOJOTHUYECKHE U AITHUECKHUE TPOOJIEMbl FTEHHON MHKEHEPUH.

Menunuackue OuorexHosnoruu. Iloctrenomuas nudpoBas meauuuza. IILP-nuarsoctuka.
MetabosI0MHBII aHaAJIN3, TEHOIEHTPUYECKUN aHAIN3 MTPOTEeOMa YeJIOBEKa JIJIsi OLICHKU COCTOSIHUSI €T0
310poBbs. Vcmonb30BaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepanusi paka. 3D-Omounxenepus s
pa3paboTku (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHUsl KOMIUIEKCHBIX TKaHen
COYETaHHEM TEXHOJOTHH TpEXMEpHOro OHONMpUHTUHTa W ckaddonguHra ans pemeHus 3aaad
MEePCOHATM3UPOBAHHON MEIUIUHBI.

Co3naHue BEKTOPHBIX BakKIUH C IeIbl0 OOecredeHuss KOMOMHMPOBAHHOW 3alllUTHI OT
Bo3Oynuteneir OPBU, ycraHoBieHHE MOJEKYJISApHBIX MexaHu3MoB ¢yHkimonuposanus PHK-
COZIep KaIINX BUPYCOB, BBI3BIBAIOIINX 0COO0 OMacHbIe 3a00J1€BaHHs YeJIOBEKA U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupl u cxemsl: «Vcnoab30BaHWE MUKPOOPTaHW3MOB B MPOMBIIIJIEHHOM HPOHU3BOJICTBEY,
«Knerounas naxeHepus», «['eHHas HHKEHEPUI».

JlaGopaTopHas pa6ora «/3yueHne 00beKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «IloayyeHrne MOITOYHOKHUCIBIX POAYKTOBY.



Ikcekypeusi «buorexHoorus — BaKHEWIAs MPOW3BOAMUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)».

11 KUIIACC

Tema 1. 3apo:kaenne u pasBUTHE IBOJIOLHMOHHBIX NPeACTABJIeHUH B 0M010THI

OpomonmonHas teopust Y. JlapBuna. Ilpennoceuiku BO3HMKHOBEHUs NapBUHU3MA. JKU3Hb U
Hay4Has aesaresbHocTh Y. /lapBuHa.

JBuxkyue cuibl 3BoioIMH BUAOB 10 Y. JlapBuHY (BbICOKAash MHTEHCHUBHOCTh PAa3MHOKECHHUS
OpPraHU3MOB, HACJIEJICTBEHHAss HW3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHWE, ECTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOD).

Odopmnenune cunrerndeckorr Teopuu 3Boionuu (CTD). HelitpanbHas Teopus SBOJIOIHH.
CoBpemMeHHass 3BOJIOLMOHHAs OHOJOrus. 3HAuUEHUE SBOJIOINHOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHO! KapTHUHBI MUPA.

JdeMoHCcTpannmn

[Toptpetsr: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Kroswe, Y. [lapsun,
C. C. YerBepukos, U. 1. HImansraysen, Jx. Xonnein, /. K. benses.

Tabmuubr u cxemsl: «Cucrema xuBoi pupoas! (o K. JIuauaero)», «JlecTHuma )KUBBIX CyIIECTB
(mo Jlamapky)», «MexanusM G(HOpMUPOBAHHSI TMPUCHOCOOJIIEHUN Yy pacTeHM U KUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapmipyrta nyremectsus Y. Jlapsuna», «Haxoaxu Y. lapBuna», «Dopmsl
60pbObI 3a cymiectBoBaHuey», «llopoasl romybeit», «MHoroodpasue KyabTYypHBIX (OPM KamycTbDy,
«Ilopoapl nOMAIIHUX XKUBOTHBIX», «Cxema oOpazoBaHus HOBBIX BHJOB (1o Y. JlapBuny)», «Cxema
COOTHOIIEHHUS JBUXKYIIUX CHJI DJBOJIONUNY», «OCHOBHBIC TOJOXKEHUS CHHTETHYECKOH Teopuu
SBOJIIOLIUNY.

Tema 2. MUKpPO3BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust Kak d3JeMeHTapHas eAuHMLA 3BoMonuH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOro pa3zHooOpasusi U CTPYKTYphbl nomyisuuid. VM3meHeHue reHodoHIa MOMyJSIUHM Kak
3JIEMEHTapHOE 3BOJIIOIMOHHOE sIBJIeHUE. 3aKOH reHeTnyeckoro pasHoBecust k. Xapau, B. BaiinGepra.

OneMeHTapHble  (QaKTOpbl  (ABWXKYLIME CHJIBI) 3BOMIOUMHA. MyTalMOHHBIA  IpolLecc.
KombOunatuBHast u3MeHUMBOCTb. Jlpeil) reHoB — ciydailHble HEHaIlpaBJIEHHbIE W3MEHEHHS 4YacTOT
ajienel B momynsamusax. OQQexT ocHoBaTens. Ipgexm Oymuvinounoeo copaviuwika. CrudceHue
2EHemMU4ecKo20 pazHoobpaszus. npuuunvl u cireocmeus. Illposenenue s¢hghexma Opetigha eenos 6
oonvwux U  manvix  nonyaayusax.  Mwurpauumu.  M3onmAuus  momynAuui:  reorpaduydeckas
(mpocTpaHcTBeHHas ), brooruueckast (penpoyKTUBHas ).

EcrectBeHHbI 0TO0p — Hampapistomuid Gaxkrop sBomonnu. @OpMbl €CTECTBEHHOTO 0TOOpa:
JBUKYLIUH, CTAOMIN3UPYIOINHI, pa3pbIBatoluid (Au3pynTuBHBIN). [lonoBoit oT6op. Bo3HuKHOBEHME 1
9BOJIIOLIMSI COLIMAJIBHOTO MIOBEIEHUS )KUBOTHBIX.

[TprcniocoONEHHOCT, OpPraHU3MOB Kak  pe3yJbTaT MHUKpPO3BOJIOUUH. BoO3HHKHOBEHME
pUCIIOCOOTIeHUH Yy opraHuzMoB. Apomopdo3bl M uanoanantauuu. [IpuMepsl npucnocoOneHuit y
OpPraHU3MOB: Mophonoruueckue, dbuznonornyeckue, OMOXMMHYECKHE, MOBEICHYECKHUE.
OTHOCHUTENBHOCTD MPUCTIOCOOTEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BunoobpasoBanue kak pe3ynbTaT MUKpO3BOIOLIUHU. V30msust
— KimoueBoi ¢akTop BHIooOpazoBaHud. IlyTm u crocoObl BHA000pa30BaHUS: aUIONATPUUYECKOE
(reorpadmaeckoe), cUMIATPpUUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUILIOWIU3AITHS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponp  »BOmtonMoHHON  Ouoyoruu B pa3paboOTKE HAyYHBIX METOJOB  COXpaHEHUS
O6uopa3zHooOpazusi. MUKpO3BOIIONUS W KOAIBOJIOLHMSA MapasUTOB M HUX X034€B. MexaHHU3Mbl
(dhopMUPOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpanun

[Toptpetsr: C. C. YerBepukos, J. Maiip.



Tabmunpel 1 cxembl: «MyTallMOHHAs W3MEHYUBOCTHY», «llomynsluMoHHAs CTPyKTypa BUIA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiiHOepray», «/IBHKyIIue CHIIBI 3BOJIOLUN», «DKOJIOTHUECKAs
M3OJISILMS TONYJsuil ceBaHckol (openuy, «I'eorpaduueckas n30sAIMs TUCTBEHHUIBI CHOUPCKON U
JIMCTBEHHUIIBI JaypcKoi», «llomynsiimoHHbIe BOJHBI YUCICHHOCTH XHUIIHUKOB U XKepTB», «Cxema
NEHCTBHUSL €CTECTBEHHOro oTOOopa», «®Dopmbl O0opbObI 3a cymiecTBoBaHUe», «WHIycTpHalbHBIM
MEJIAHU3MY, «OKuBble HCKOIIaeMBbIE, «IToxpoBuTENHCTBEHHAS OKpacka  >KHBOTHBIXY,
«IIpenpymnpexnatomias okpacka *KHUBOTHbIX», «Dusznonoruueckue ananranuny, «[IpucnocodieHHOCTH
OpPraHU3MOB U €€ OTHOCUTENIbHOCTB», «Kpurepuu Buna», «Bunbl-nBoiiHukn», «CTpykTypa BHIA B
npupozae», «Crocobbl BHmooOpazoBaHus», «['eorpaduyeckoe BuaoOOpazoBaHUE TPEX BHUIOB
JMaHJBIIEH», «DKOJOTMYECKOe BHUIA000pa3oBaHUE BHUIOB CHUHHI, «l[lonmumionasl pacTeHuii»,
«KarmycTHo-peieuHbIii THOPUT.

Ob6opynoBanue: repOapuMl pacTeHU, KOJUIEKIIMM HACEKOMBIX, 4yyella NTHII U 3Bepeil ¢
IpUMepaMu pa3IMYHbIX IPUCIOCOOIEHUH, Yydena NTHI] U 3Bepell pa3HbIX BUJIOB, TepOapuu pacTeHun
ONMM3KKX BHUJIOB, 00Pa30BaBIIMXCS Pa3IMYHBIMHU CIIOCOOAMHU.

JlabopaTopnasi paboTa «BrisiBIeHIE U3MEHUYUBOCTH Y 0CO0€H OTHOTO BUIAY.

JlagopaTopnasi pa6ora  «[IpucrmocoOieHusI OpraHM3MOB M HX  OTHOCHTEIbHAs
1[e1eCO00Pa3HOCTDY.

JlaGopaTopnas pa6ora «CpaBHEeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPUIOY.

Tema 3. Makpo3BoIIOLHA U €€ pe3yJIbTAThI

Meroasl u3zydeHuss Makpo3Bosonuu. [lameoHTOnOrMYeckrue METOABbl U3YUYEHHUs HBOJIIOLUU.
[Tepexonubie GopMbl U PUIOTCHETUYECKUE PSAIBI OPTaHHU3MOB.

buoreorpapudeckne MeTopl n3ydeHus sBoonnu. CpaBHenue (iaopsl U (hayHbl MATEPUKOB U
octpoBoB. buoreorpaduyeckue obnactu 3eMian. Buabl-sHIEMUKH U PETUKTHI.

DOMOpHONIOTHYECKNE W CPAaBHUTEIHHO-MOP(OIOTHUECKHE METOABl H3YUYCHHS HBOJIOIHU.
['eHeTyeckue MexaHU3Mbl 3BOJIIOLMM OHTOI€HE3a W IOSBIEHUS HBOJIONMOHHBIX HOBIIECTB.
['omonornynple W aHaANOTW4YHBIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYJISPHO-
reHeTHYecKnue, OMOXMMHUYECKHe M MaTeMaTHMYeCKHEe METOAbl W3y4eHHUs 3BOMIOUMU. ['oMojornuHbIe
reHbl. COBpeMEHHbIE METO/IbI TIOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBHEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLMSI TEHOMOB.

OO0mre 3aKOHOMEPHOCTH (TpaBuiia) IBOMONUU. [Ipunyun cmenwvt Gynxyuu. HeodpatumocThb
3BOJIIOLMHU. AJJanTUBHAS paauanusi. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLIMH.

JleMoHCTpaLuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuupl U cxembl: «DUITOTEHETUUYECKHN PNl JOMAIN», «APXEONTEPUKC», «3BEpO3yObIe
smepb», «Creromnedansy, «Punnopute», «CeMeHHbIe TanopoTHUKWY», «buoreorpaduyeckue 30HbBI
3emnn», «/peiid koHTUHEHTOB», «Penuktbl», «HauyanbHble cTaguu SMOPHUOHAIBLHOTO pPa3BUTHUS
MMO3BOHOYHBIX KMUBOTHBIX», «]'OMOJIOTMYHBIE U aHAJIOTMYHbIE OpraHbDy, «PyTuMeHTh, «ATaBU3MBDY,
«XpoMocoMHbIE HaOOpHI YeIOBEKa M IIMMIAH3e», «[JaBHbIE HampaBiieHUs 3BONIONUW», «OO0Imue
3aKOHOMEPHOCTH HBOJIFOLIUN.

O6opynoBaHue: KOJUIEKINH, repOapui, MyJIsSDKM HCKOIAEeMbIX OCTaTKOB OPraHU3MOB, MYJISDKH
TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3emie

HayuHble runote3sl MPOUCX0XKACHUS KU3HU Ha 3emie. AOuoreHes u nancnepmus. JloHaydHble
MPEJICTAaBICHHUS] O 3apOKICHUM XU3HU (KpealuuoHM3M). ['mmore3a MOCTOSHHOTO CaMoO3apOKJIEHUs
XKU3HU U €€ onpoBepxkenue onbitamu @. Penu, JI. Cnannanuanu, JI. ITactrepa. [Ipoucxoxnenue xxu3Hu
1 acTpOOHOJIOTHSI.

OcHOBHBIE 3Tambl HeopraHuyeckoi sBosouuu. IlnanerapHas (reosoruyeckas) IBOJIOIUS.
Xumudeckasi dBOJIONHS. AOHOTEHHBIM CHHTE3 OPTraHMYeCKUX BelecTB U3 Heopranundeckux. Omeit C.
Munepa u I'. FOpu. O6pazoBanue noiumepos u3 MoHomepoB. KoarepBatHast runoresa A. U. Onapuna,
runote3a nepBuyHoro OynpoHa J[k. XomnzaeitHa, reHeTnueckas rumnore3a I'. Mémnepa. Pu6oszumsr (T.
Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanne MeMOpaH 1 BOSHUKHOBEHHUE MTPOTOKIIETKH.



Uctopusa 3emin 1 meToasl €€ nzyueHus. Mickomaemple OpraHMuecKrue OCTaTKU. ['€0XpOHOIOTHUsS
1 e€ MeTo1b1. OTHOCUTENBbHAS 1 A0COTIOTHASI TEOXPOHOIOTHS. | €0XpOHOIOrHUecKast Kaja: Y0HbI, PHI,
[IEPUO/IbI, STIOXH.

Hauvanbnbie srTanbl opraHndeckod 3BostouuH. [losBiaeHHME W 3BOMIOLMS MEPBBIX KIETOK.
OBosnonus Metabonu3Ma. Bo3HukHOBeHUE nepBbIx kocucTeM. CoBpeMeHHbIe MUKPOOHbIE OUOTIIIEHKN
KaK aHaJor nepBbIX Ha 3emiie coobmiecTB. CTpoMaToauTsl. [IpoKaproThl U yKapHUOTHI.

[Tpoucxoxaenue dSyKapuoT (cUMOHMOreHe3). DBOJIOLHUOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxkaeHne MHOTOKJIETOYHBIX OPraHUu3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tamnbl IBOJIONUN BBICIINX pacTeHUi. OcHOBHBIE apoMOpdo3bl pacTeHuil. Brxon
pacteHuii Ha cymy. [losiBeHrne cCiOpOBBIX PaCTEHUIN U 3aBOE€BaHHE MMHU CylId. CeMEHHbIE PacTEHUSI.
[IpoucxoxneHne BETKOBBIX PACTEHUMN.

OcHOBHBIE ATaIbl IBOJIOLUN KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX. BeHickas
¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUTIOB. [IepBhie XOp0BbIe )KUBOTHBIC. JKU3HD
B BOJIe. DBOJIOLHUSA MO3BOHOUYHBIX. [Ipoucxoxnenne ambubuii u pentunuii. I[Ipoucxoxnenue
MJICKOUTAOIMUX W nTull. [IpuHmum ximodeBoro apomopdosa. OcBoeHre OeCro3BOHOYHBIMU H
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xu3nm Ha 3emiie MO 3paM U MEPUOAAM: apXeH, MPOTEPO30H, MarIeo30i, ME3030M,
KaifHO30#. OOmas xapakTepuCTUKa KJIMMaTa M Te0JIOTMYecKux mporueccoB. llosBrenue u pacuser
XapaKTEPHBIX OPTaHU3MOB. Y TI€00pa30BaHKE: €ro YCIOBUS U BIUSHUE HA TA30BbII COCTaB aTMOC(EPHI.

MaccoBble BbIMUpaHUSI — SKOJOTMYECKHE KPU3MChI MNpouuioro. IlpuumHbBl U ClieacTBUS
MaccoBbIX BbIMUpaHUH. COBpPEMEHHBIM 53KOJOTMYECKHM Kpusuc, ero ocobeHHoctu. IIpobiema
COXpaHeHus 6uopazHooOpa3us Ha 3emiie.

CoBpeMEeHHAsI CHCTEMa OPTraHWYeCKOro Mupa. [IpuHIUIB KiIaccH(HUKAIMH OpPTaHH3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPy OPraHU3MOB.

JleMoOHCTpanuu

[Hoptpersr: @. Penu, JI. Cnamnanuanu, JI. Ilacrep, U. U. Meunukos, A. 1. Onapun, JIx.
Xonneiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. Ilactepa mo u3ydeHuto
camo3apokJeHus: kusHuw», «Cxema ombita C. Mwumnepa, I'. IOpu», «3Jrtanbl HeopraHmdeckon
3BOIOLUNY, «] eoXpoHOMOrnueckas mkaina», «HauanbHbie 3Tanbl opraHu4ecKoi 3BOMIOIUNY», «CxeMa
oOpa3oBaHMs 3yKapHOT NMyTEM cuMOHoreHesay, «Cucrema KUBOM HpUpoabD», «CTpoeHHE BHpYyCay,
«Apomopdo3sl pacTeHuit»y, «PurHOGUTEY, «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE
BoAopociny, «Mxu», «IlanopoTHukn», «I"ooceMeHHble pacTeHUs», «OpraHbl IIBETKOBBIX paCTEHUN»,
«Cxema  pa3BUTHS  JKUBOTHOTO  MHpa», «Apomopdo3bl  KUBOTHBIX»,  «lIpocrelimimey,
«Kumeunonomnoctueiey, «Ilmockue uepBu», «YUneHuctonorue», «PviOb», «3eMHOBOIHBIEY,
«IIpecmbikaromuecs», «lltnupy, «Muekonurarommey, «Pa3BUTHE XKU3HU B apXEHUCKOW 3pey,
«Pa3BuTHE )XKNU3HU B IPOTEPO30UCKOM 3pey, «Pa3BUTHE KU3HM B ITAJICO30MCKOM 3pe», «Pa3BUTHE )KU3HU
B M€3030MCKOi1 3pey, «PazButue KU3HU B KaHHO30MCKOM 3pe», «COBpeMeHHas CUCTEMa OPraHM4YeCKOro
MHPA».

OO6opynoBanue: repOapuu pacTeHU Pa3IMYHBIX OTAENOB, KOJUICKIIMA HACEKOMBIX, BIIa)KHBIC
Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJIJIEKIIMM MIJIOKOKHX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Uydesla NTHUI] U 3BEeped, KOJUIEKIIMH OKAMEHEJIOCTEH, MOJIE3HBIX HMCKOMAEMbIX, MYJISIKHU
OPraHN4YeCKUX OCTATKOB OPraHU3MOB.

BupryanabHas JaGopatopHas padora «MoaenupoBanue onbiToB Musepa—tOpu 1o
M3y4YeHHUI0 a0MOTE€HHOTO CHHTE3a OPraHUYECKUX COCTMHEHUI B TIEPBUYHON aTMOC(epey.

JlabopaTopHasi pa6oTta «/I3ydeHune u onrucanne UCKOMAaeMbIX OCTATKOB IPEBHUX OPTAHU3MOBY.

IIpakTuyeckas padora «/3yuyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUI pa3HbBIX OTAEIOBY.

IIpakTuyeckas padora «3ydyenne ocOOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue 4eja0BeKa — aHTPONOreHe3

Paznene! u 3amaun anTponongorur. MeToabl aHTPOIIOJIOTHH.



CraHOBJICHHE TPEACTABICHUI O MPOUCXOXKICHUM YeEJIIOBEKa. Peluruo3Hbie BO33pEHUS.
CoBpeMEHHbIE HAyUHBIE TEOPUH.

CX0ACTBO YenoBEKa € KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHHE uenoBeka. CBUIETEIbCTBA
CXOJICTBA YEJIOBEKAa C JKUBOTHBIMH: CpPaBHHUTEIBHO-MOP(OIOrUYEecKre, 3SMOPHOIOTUYECKHE,
¢buznonoro-6MoXuMHUECKre, nopeaeHyeckue. OTINYMs YeIoBeKa OT KUBOTHBIX. [IpsMoxoxkaeHnue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOM CUCTEMBI.

JBuxyume cuibl (pakTopsl) aHTpomoreHesa: Ouosioruyeckue, conuanbHble. COOTHOLICHHE
OMOJIOTMYECKHX U COITUAIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHBIE CTaauu aHTpororeHe3a. PaHHue uenoBekooOpaszHble 00€3bsHBI (IPOKOHCYJIbI) U
paHHUE MOHTU/IBI — O0IIME PEAKH YeTOBEKOOOPA3HBIX 00€3bsIH H JIIOJICH. ABCTPAJIONUTEKH — ABYHOTHE
MpeKu JiroJiei. YeloBeK yMenblil, MEpBbIE U3TOTOBICHUS Opyaui Tpyaa. UenoBek NpsiMOXOIAIIUN 1
NEepBbIA BBIXOA JroAed 3a mpenensl Adpuku. YenoBek reipenbOeprckuii — oOmuil mpenok
HEaHJIEPTAJIbCKOTO 4YEJIOBEKA M 4YeJIOBEKa pa3yMHOro. YesoBek HeaHAEpPTaIbCKUM Kak BHJ JHOACH
XOJIOMHOrO KiuMara. YesloBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKUM 4YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najaeoreHOMHUKa.

OBOJNIOLMS COBPEMEHHOIO uejoBeKka. EcTecTBeHHBII OTOOpP B MOMYJALMAX YEIOBEKA.
MyrtauuonHnsiii nporecc W noaumopdusm. llomynsuuoHHBIE BOJHBI, Apeld T€HOB, MHUTpanus Hu
«3¢(dexT OCHOBATENS» B MOMYJISIIUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue packl. [lonsatue o pace. bomnbime pacel: eBporieoniHas (eBpaszuiickasi), aBcTpalio-
HerpouiHas (3KBaTOpHajbHas), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHcKasi). Bpems u myTtu paccenenus
yelnoBeka Mo IuiaHere. EAMHCTBO uenoBedeckux pac. HayuHas HECOCTOSATENBHOCTh pacu3Ma.
[TprcmocoOIeHHOCTh YeIOBEKA K Pa3HBIM yCIIOBUSM OKPYIKAIOMICH cpebl. Biusaue reorpaduieckoi
cpensl U apeiida reHoB Ha MOPQOIOTHIO U (U3HOJIIOTHIO YEIOBEKa.

MexXIuCIUIUIMHAPHBIE ~ METOIbI B (U3WYecKol  (OMOJOTMYECKOW)  aHTPOIIOJIOTHH.
DBOJIIOLIMOHHASI aHTPOIIOJIOTUS U TMAJICOAHTPOIONOTUsl YEJIOBEYECKUX MOMyssiuuid. buocounanbHbie
UCCIIEIOBaHMs MPUPOAbl ueroBeka. VccnenoBanue KO3BOMIONUM OMOJOTMYECKOTO U COLMAIBHOTO B
YeJI0BEKE.

JleMoHCTpaLuu

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumpl u  cxeMbl: «MeTtonbl — aHTpomonorum», «['OJIOBHOW  MO3T  YEJIOBEKay,
«YenoBekooOpasHble 00e3bsHbI», « CKeNeT 4eIoBeKa U CKeleT MHUMIaH3e», « Py JMMEeHThI U aTaBU3MBbD,
«/IBrxKy1ue cusbl aHTPONOreHe3a», « IBOJIIOLMOHHOE IPEBO YETI0BEKa», « ABCTpAIONUTEK, «UenoBek
YMEIIbINY, «YemoBek  mpaAMmoxomawmumi», — «JleHucoBckuit  yenoBexk» — «Heanpepranbubi»,
«KpomanbsoH1b, «IIpeaku yenoBekay, «ITambl IBOJIOLNN YETIOBEKay, «Pachl yemoBeKkay.

OO6opynoBaHue: MYJSDKM OKaMEHEJOCTeH, MpeAMETOB MaTepHajbHON KyJIbTYpbl MPEIKOB
yesoBeka, pernpoaykiuu (pororpadun) kapTuH ¢ MU(OTOTHYECKUMH W OUOIEHCKUMHU CIOXKETaMU
MIPOUCXOKACHHUS YeJoBeKa, (hoTorpapuu HaX00K UCKOMAEMbIX OCTATKOB UEJIOBEKa, CKEJIeT YeI0BeKa,
MOJIEIb Yepera YejaoBeKa U yepena MUMIaH3€e, MOJIeb KUCTH YeJIOBeKa M KUCTU IIHMMIIaH3€, MOJENN
TOpca NPEJKOB YEIOBEKA.

JladopaTopHasi padora «/3ydeHne ocoOEHHOCTEH CTPOCHHUS CKelieTa YeIOBeKa, CBA3AHHBIX C
MIPSIMOXOKIECHUEM.

IIpakTuyeckas padora «/I3yuyeHne 3K0JOTHYECKUX afanTalui YeTOBEKaY.

Tema 6. JkoJiorusi — HAyKa 0 B3aHMOOTHOLICHUSIX OPraHM3MOB M HAJ0PraHU3MEHHbIX
CHCTEM € OKpPY:Kaloleil cpenoi

3apoxieHue U pa3BuTHe 3KoJorun B Tpyiax A. I'ymOonsara, K. @. Pynse, H. A. Cesepriona, 3.
I'exxens, A. Tencnu, B. H. CykauéBa. Pa3znensl m 3amaum skosioruu. CBA3b 3KOJOTUH C APYTUMH
HayKaMH.

Metonpl sxonoruu. [loneBble HaOmoneHUA. DKCHEPUMEHTHl B JKOJIOTHUHU: TNPUPOJHBIE H
nabopaTtopHble. MojenupoBaHue B 3KOJOTHH. MOHHUTOPHUHT OKpPY)KAIOLIEH Cpeabl: JIOKAIbHBIMH,
PErHOHAIIbHBIN U TJI00ATBHBIN.



3HAaYEHUE DKOJIOTMYECKHUX 3HAHUM JUI 4EIIOBEKa. DKOJIOTHYECKOE MUPOBO33PEHHUE KaK OCHOBA
CBA3EH uenoBedecTBa C Npuponod. DOpMUPOBAHME DKOJOTMYECKOM KYJIBTYPbl U IKOJIOTMYECKOM
I'PaMOTHOCTH HaceJICHUS.

JleMoHCTpanuu

IToptpersr: A. I'ym6oasar, K. ®@. Pynse, H. A. CeseprioB, D. I'ekkens, A. Tencau, B. H.
Cykaués.

Tabmuubl u cxemsl: «Pazgensl skosorum», «Metoabl 3konorum», «Cxema MOHUTOPHUHIA
OKpYKarollIeH Cpeb».

JlaGopaTtopHas padora «/3yueHne MeTo10B 3KOJIOTUUECKUX UCCICIOBAHUI.

Tema 7. OpranusmMsl U cpeaa OOMTAHUA

Okonoruyeckre (GpakTopbl U 3aKOHOMEPHOCTH MX JeicTBus. Knaccupukanus sK0I0ru4eckux
¢dakTopoB: abuoTHUeckue, OmoTHYeckue, aHTpororeHHnle. OOmME 3aKOHOMEPHOCTH ACHWCTBUS
skojornueckux ¢akropos. Ilpasmno muaumyma (K. [npenrens, FO. JIn6ux). TonepaHTHOCTS.
OBpHOMOHTHBIEC M CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak 3kojorudeckuil gaxrop. [leiicTBue pasHbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOIMUYECKHE IPYIIbl PACTEHUM U KUBOTHBIX 110 OTHOILIEHUIO
K cBeTy. CurHanbHas poiib cBera. GoTonepruoausM.

Temneparypa Kkak »3kojorudeckuil ¢akrop. [leiictBue TemmepaTypbl Ha OpraHU3MBI.
[ToiiKknnoTepMHBIE U TOMOMOTEPMHBIE OPraHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxnocTth kak skonoruyeckuii paxrop. [Ipucrnocobiaenns pacTeHuid K MOAISPKAHUIO BOTHOTO
Oananca. Knaccudukanuss pacteHudl 1no OTHOWIEHHIO K Bojge. [IpucrnocoOineHus >KMBOTHBIX K
M3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHMs OpraHU3MOB: BOJHAs, Ha3eMHO-BO3JYyIlIHAs, I10YBEHHAas, TJIyOUHHAas
MOJIIOYBEHHAsI, BHYTPUOpPTaHU3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [IpucnocoOneHns opraHu3MoB K KHU3HHU B pa3HbIX Cpeax.

buonoruueckue putrMmpl. BHeminue u BHyTpeHHUE puUTMbL. CyTOYHBIE M TOJUYHBIE PUTMBI.
[TprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KHU3HH.

Kuzuennole ¢opmbl opranusmon. [lonstue o xuszHeHHoW (opme. JKuzHeHHBIE (OPMBI
pacTEeHHI: NEPEBbsl, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHHE TPABbl, OJIHOJIETHUE TPaBbl. JKU3HEHHBIE
(OpPMBI KUBOTHBIX: THIPOOMOHTHI, F€OOMOHTHI, a3pO0OHOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢axtopsl. Buabl 6MOTHUECKUX B3aMMOAEUCTBHUI: KOHKYPEHLUS, XUITHUYECTBO,
cumobuo3 u ero ¢opwmsel. IlapasutusMm, koomepaiusi, MyTyaau3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxyeOHnuecTBo). Herpoduueckue B3aumoneicTBusi (Tomuyeckue, ¢opuyeckue, GadpuyecKue).
3HaueHue OMOTHYECKUX B3aMMOJEWUCTBUN JUIsl CYLIECTBOBAHMSI OPraHU3MOB B Cpelleé OOMTaHHUS.
[IpyHIMI KOHKYPEHTHOTO UCKIFOYEHHUS.

JleMoHCTpanuu

Tabmuubl U cxembl: «OKkonorudyeckue (akropel», «CBETOBOH CHEKTP», «IKOJIOIMYECKHE
IpyNIbl JKUBOTHBIX IO OTHOLIEHHIO K CBETY», «TeIIOKpOBHBIE >KMBOTHBIE», «XOJOJIHOKPOBHBIE
KHUBOTHBIEY», «DHU3NOJIOIMYECKHE aJanTallud >KUBOTHBIX», «Cpeapl OOWUTaHHS OpPraHU3MOBY,
«buonoruyeckue putmbl», «KuszHeHHble (opMmbl pacTeHUi», <« KHU3HEHHbIE (OPMBI KUBOTHBIXY,
«OKOCcHCTEMa UIIMPOKOJIUCTBEHHOIO Jiecay, «JKOcUCTeEMa XBOHHOro nueca», «llenmn mnuranusy,
«XumangectBoy, «Ilapazutuzmy, «Korkypenmus», «Cumonosy, «KommeHcaanzm.

Ob6opynoBanue: repObapun pacTeHUI U KUBOTHBIX, IPUCIOCOOIEHHBIX K BIMSAHUIO PA3IMYHBIX
9KOJIOTMUECKUX (PaKTOpPOB, repbdapuu CBETONIOOMBBIX, TEHEIIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHI,
CBETOJIIOOMBBIC, TEHENIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHUs, repOapuu U KOJUIEKLUHU
TEIUIOIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOWYMBBIX pacTEHUM, dydena NTHUIl U 3Bepei, repOapuu
pacTeHuil, oTHocAMXCS K rurpoduram, xcepoduram, Me3opuTraM, KOMHATHBIE PACTEHUS JaHHBIX
Ipynn, KOJUIEKIIMH XKUBOTHBIX, OOMTAIOIIKUX B pa3HBIX cpefax, repOapuu U KOJUJIEKLIUU pacTeHUH u
KMBOTHBIX, 00JI/Ial0NINX YepTaMU MPHUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSM YCIIOBHM >KH3HHU,
repOapru 1 KOJJIEKLIUU PACTEHUH U )KUBOTHBIX Pa3IMYHBIX )KU3HEHHBIX (DOPM, KOJIEKIIUN KUBOTHBIX,
YYacCTBYIOLIUX B PAa3IUYHBIX OMOTHYECKUX B3aUMOACHUCTBUSIX.



JladopaTopHasi padoTa «BrisiBiIeHHE TPUCTIOCOOICHU OPTaHU3MOB K BIIUSTHHIO CBETaY.

JlabopaTopnasi pabGora «BbIgBICHHE TPHUCIOCOOJICHWI OpPraHWU3MOB K  BIIHSHHUIO
TEMIIEPaTypbD».

JlaGopaTopHas pa6oTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUHN U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. JkoJiorusi BUA0B U MOIYJIS LA

DKOJIOTMYECKUE XapaKTepucTuku nomysiuu. [lomynsius kak Ouonoruueckas cucrema. Posb
HEOJIHOPOJAHOCTH cpebl, pu3ndyeckux 6apbepoB U 0COOCHHOCTEH OMOJIOruU BUAOB B (POPMUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTYpbl mnonyisiuuid. OCHOBHBIE MOKa3aTeIN MOMYJISIUU: YHUCICHHOCTb,
IJIOTHOCTh, BO3pacTHasi M IOJOBasi CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaIusi.

Okosioruyeckass CTpykrypa mnomnyiasuuu. OIeHKa YHCIEHHOCTH NonyJsuud. JluHamuka
NOMyJSAUMK U €€ peryisuus. bUOTHYECKHH MOTEHIMal NONyJisiuu. MoAenupoBaHUE IWHAMUKHU
nonyJysauuu. Kpuble pocta yncieHHOCTH nomnyiasiuuu. KpuBele BbDKMBaHUA. Perynsuus 4ucieHHOCTH
MOMYJISAIHI: polib (PaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT TNIOTHOCTH. DKOJIOTUYECKUE CTPATETUN
Bu0B (I- u K-cTtparerun).

[Tonsatne 00 »SKoNMOrMUecKoW Hume BUaa. Mecroooutanue. MHOroMepHas MOJENb
skosiornyecko Humun Jx.M. XarunHcona. Pa3zmepbl skosnornuyeckod HuiuM. IloreHuumansHas u
peann30BaHHAs] HUIIIU.

Bun kak cucrema nomyiAunuii. Apeanbl BHAOB. Buabl M MX JKU3HEHHBIE CTpaTErHH.
DKOJIOTHYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTHU TMOBEJICHUA U MUTPALUi KUBOTHBIX. brosornueckre MHBa3UM 4yKEPOIHBIX
BH/JIOB.

JdeMoHCcTpannmn

IToptper: Ix. WM. XarunHCOH.

Tabmuipl U cxeMbl: «DKOJOTHYECKHE XapaKTepUCTUKU momyssiuun», «[IpoctpancTBeHHas
CTPYKTYypa HomyJsinuny», «Bo3pactHbie mupamMuasl nonyisiumny, « CKOpoCTh 3aCeICHUsS TTOBEPXHOCTH
3eMIIH pa3IMuyHbIMU opraHu3Mammny, «Moaens sxkonorudeckoit Humm Jx. M. Xatunnconay.

OO6opynoBanue: repoapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmocoOiaeHus ceMsH pacTeHUN K pacCeNeHUIO.

Tema 9. Dkos0rust cood1ecTB. IKOJOrHYeCKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHos u ero crpykrypa. CBsi3M MexAy OpraHU3MaMH B
OuoLeHo3e.

Dkocucrema Kak oTkpeitas cuctema (A. JIx. Tencnn). yHKIMOHAIBHBIE OJJOKH OPTaHU3MOB B
9KOCHUCTEME: TMPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHH. Tpodudeckue 1enud u
cetn. AGnotnueckue 6;10ku 3kocucteM. [1ouBbl U Wbl B 9kocucteMax. KpyroBopoT BemiecTB 1 MOTOK
SHEPTUH B DKOCUCTEME.

OcCHOBHBIE TOKa3aTeNM IKOCUCTEeMbl. buoMacca M mpoaykuus. DKOJOTMYECKHE MUPaMUIbI
qrces, OnomMacchl U SHEPTuu.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. @Pnykmyayuu. HanpaBneHHble
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBUYHBIE M BTOPUYHBIE CYKIIECCUU U UX TTPUIHUHBI.
AHTpOIIOTeHHBIE BO3/IEHCTBUS Ha cykueccuu. KimmmakcHoe coobmiectBo. buopaznooOpasue u nmoiHoTa
KpyroBOpPOTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[TpuponHble 3KOCHCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl MoOpel U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmbvlHb.

AHTpPONIOTEHHBIE ~ JKOCHUCTEMBI.  Arposkocuctema.  ArporneHo3.  Paznuuus  Mexay
AHTPOIIOTCHHBIMH U IPUPOTHBIMHU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas ¢uopa u ¢ayHa.
CuHaHTponu3anus ropoAckoil paynsl. buonorndyeckoe u X034iCTBEHHOE 3HAUEHUE arpO’KOCUCTEM U
ypOOIKOCHUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aMMOJICMCTBUI OpPraHU3MOB B JKOCHCTEMax.
Ponv xackaonozo sgpgpexma u 6u008-30upukamopos (Knouesvlx 6u008) 6 GYHKYUOHUPOBAHUU



akocucmem. llepeHOC SHEPrUuM U BEIIECTB MEXKAY CMEXKHBIMU 3KOCHCTEMaMH. Y CTOHYMBOCTH
OpPraHU3MOB, MOMYJISALMI U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3/ICHCTBUM.

Mexanuzmbi 6o30eticmeus 3a2psa3HeHUll pa3HbLX MUN08 Ha CYOOP2aHU3MEHHOM, OP2AHUIMEHHOM,
NONYTAYUOHHOM U IKOCUCTNIEMHOM YPOBHSAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO2O
8030eticmeusi. MeTo0710TUsl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX YKOCUCTEM.

JleMoHCTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuubl n cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMA HIMPOKOIHUCTBEHHOTO JIECay,
«2KocucTeMa XBOHHOTO jiecay, « DyHKIMOHAIbHBIE TPYIIIBl OPraHU3MOB B SKOCHCTEME», «KpyroBopot
BEUIECTB B 3KocucreMe», «llenu nuranusa (nmactOuuHasi, 1E€TpPUTHAsA)», «IKOJIOrMUYEcKas MUpamuaa
gyucen», «JKoJoruyeckass mnupaMuga OHoMacchl», «DKOJIOTUYECKass MUpaMHIa SHEPTUn»,
«O6pazoBanne Oonota», «llepBuunas cykueccusi», «BoccTaHOBIEHHE Jieca TOCIE IOXKapay,
«9KocucTemMa o03epa», «ArpoueHo3», «KpyroBopor BellecTB M MOTOK SHEPIUU B arpoleHO3e»,
«IIpumepsl ypbOsIKOCHCTEM.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUN HACEKOMBIX, Yyuela MTUIl U 3Bepei, repbapuu
KyJbTYPHBIX U JJUKOPACTYILUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypoo3KOCUCTEMBD».

JladopaTopnasi pa6ora «/3ydenune pa3zHooOpazusi MEIKMX MOYBEHHBIX WICHHCTOHOTHX B
Pa3HbIX HIKOCHCTEMAX.

IDKCKypeusi «OKCKypcUsi B THIIUYHBIA OuoreorneHo3 (B ayOpaBy, Oepe3HsSK, €IbHHUK, Ha
CYXOJIOJIbHBII MU TOWMEHHBIH JIyT, 03€p0, O0JI0TO)».

IKCKYypeHusi « IKCKYPCHS B arpO3KOCUCTEMY (Ha T0JI€ WK B TEITUYHOE XO35KUCTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

buocdepa — obmeruranerapaas 000109ka 3eMIH, T/Ie CYIIECTBYET HIIM CYIIECCTBOBAJIA JKU3Hb.
Pa3Butne npencrasienuit o Ouocdepe B Tpyaax J. 3iocca. Yuenue B. . Bepnaackoro o 6uocdepe.
O6nactu 6uocdeps u €€ cocta. XKuBoe BemecTBo 6Hochepsl U ero QyHKIUH.

3aKOHOMEPHOCTH CyllecTBOBaHMUsA Ouocdeprl. OcobeHHocTH Ouocdepsl Kak TI100aNbHOM
sKkocucTeMbl. /[luHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BelecTB U OMOreOXMMHUYECKHE
UKIBI (YyTiaepoa, a30Ta). PUTMHUYHOCTD sBIIeHUH B Ouocdepe.

3onanbHOCTh Ouochepsl. [Tonstue o Onome. OCHOBHBIE OMOMBI CYIIH: TYH/Ipa, XBOMWHBIE Jieca,
CMEILIaHHbIE U IINPOKOJIMCTBEHHBIE JIECA, CTENH, CABAaHHBI, ITyCTBIHU, TPOIIMUYECKHUE JIECA, BBICOKOTOPbS.
Knumat, pacTUTenbHbINH U )KMBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa U (QYHKLHUS KUBBIX CHUCTEM, OLIEHKa UX PECYpPCHOro MOTEHLHala U OnochepHbIX
GyHKIUH.

JleMoHCTpanun

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubel u cxemsl: «I'eocdepsl 3emnn», «KpyroBopor asora B mpupoae», «Kpyrosopor
yriaepoaa B npupoae», «Kpyrosopor kuciopona B mpupone», «KpyroBopoT Boabl B HpHpPOIE»,
«OcHoBHbIE OMOMBI cylny, «KnnmaTtuueckue nosica 3emin», « Tyanpay, «Tairay, «CMmemanHbli Jgecy,
«IupokosnmcTBeHHbIN Jiecy, «Crenby, «CaBanHay, «[TycTbiHs», « Tponudyeckuit gec.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKoJIornyeckre Kpu3uchl U UX NpU4YMHbL. BozneilicTBue yenoBeka Ha 6uocdepy. 3arpsizHeHHe
BO3yIIHOM cpenapl. OXpaHa BO3ayxa. 3arpsi3HeHHE BOAHOW cpenpl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymenne noussl. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTpPOTIOTEHHOE BO3/ICHCTBUE HA PACTUTENBHBIA M KUBOTHBIM MHUp. OXpaHa pacTUTEIHLHOTO U
KHUBOTHOrO Mupa. OCHOBHBIE NPUHLHUIIBI OXpaHbl mpupoasl. Kpacueie kauru. Ocobo oxpaHsemble
npupoanbie Teppuropun (OOIIT). boranuueckue casibl 1 300JI0rHYECKHE TAPKH.

OcHOBHBIE NPHUHLMIIBI YCTOMYMBOIO pPa3BUTUs 4YEJIOBEYECTBA MU INpHUPOABl. PanumoHampHOE
MIPUPOIONOIB30BaHUE U COXpaHEHUE OMOJIIOrMYECKOro pasHooOpasus 3emin. O01ue 3aKOHOMEPHOCTH



IJI00ATBHBIX 3KOJOTHYECKUX KpH3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCAa U €ro BEpOSITHBIC
MOCJIE/ICTBHSL.

Pa3BuTHe METO0OB MOHUTOPUHIA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX mpoieccoB. CucmemHvlie
uccnedoganuss  nepexooa K  pecypcocbepezaroweil U KOHKYPDEHMOCNOCOOHOU  dHepeemuxe.
buonocuueckoe pasnoobpazue u o6uopecypcel. HayuonanvHvle uHpopmayuoHusvie cucmembl,
obecneuusarowue 00OCMyn K UHGOPpMAyUU no COCMOAHUIO OMOENbHLIX U008 U IKocucmem. OCHOBb
IKOpeadbunIuUmayuu 3K0CUcmem u cnocobos bopbovl ¢ OHuonospelicoeHusMU. PekoHcmpyKyus MOPCKUX U
HA3EMHBIX 9KOCUCTNEM.

JdemMoHCTpauMu

Tabmuiel U cxeMbl: «3arpsi3HeHue arMochepsl», «3arps3HeHHe TUAPOCcephl», «3arps3HCHHE
nouBb», «llapHukoBbiii 3ddexT», «Ocobo oxpaHsemble NPUPOIHBIE TeppuTOopUn», «Moaenu
YIPaBISIEMOTO MUPAY.

O6opynoBanue: ¢portorpaduu OXpaHseMbIX pacTeHUN U )KUBOTHBIX KpacHol kauru Poccuiickoi
®enepaunn, KpacHOM KHUTM perHOHA.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS ITPOI'PAMMBI 110 BUOJIOI'MHA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3ybTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOrpaMM
cpenHero obmero 0opa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX pPE3YyJbTaTOB OCBOCHHS IMPOrpaMMbl IO OHOJOTHH BbIIEICHBI
CJIEYIOIINE COCTABJISAIONINE: OCO3HAHNE O0YUYaIOUUMUCS POCCUNUCKON TPaXKIaHCKOM MACHTUYHOCTU —
TFOTOBHOCTU K CaMOpPa3BUTHUIO, CAMOCTOSITEJIbHOCTH U CAMOOIIPENEIICHUIO, Haludue Momusayuu X
oOydeHuto OWOJIOTUHU, yeleHanpasieHHoe pa3eumue BHYTPEHHUX YOESKICHUI JIMYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M MCTOPHUYECKUX TPAAULUI Pa3BUTHSA OMOIOTHUECKOTO 3HAHUS, 2OMOBHOCHb U
cnocobHocms 00y4alOIUXCsl PYKOBOJICTBOBATHCS B CBOEH ACSITENBHOCTH IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CHUCTEME OMOJIOTUYECKOTO OOpa3oBaHMs, Haauuue NpasoCO3IHAHU
AKOJIOTHUYECKOM KYIBTYPBI, CHOCOOHOCMU CMABUMb 1€ U CTPOUTH )KU3HEHHDIE TIIAHBI.

JInuHOCTHBIE PE3yJIbTaThl OCBOEHMSI IPOrPaMMBbI 110 OMOJIOTMH IOCTUTAIOTCS B €IMHCTBE Y4eOHOM
U BOCIUTATEIbHOM  JEATENIBHOCTU B  COOTBETCTBUM C  TPAOUUUMOHHBIMH  POCCUHCKHUMH
COLIMOKYJIbTYPHBIMH, HCTOPUYECKHMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM I€HHOCTSMH, HPUHATHIMU B
oOmiecTBe MpaBWJIaMU M HOPMaMu TMOBEACHHUS U CIIOCOOCTBYIOT MpolleccaM CaMOIO3HAHMS,
CaMOBOCIIMTaHUS W CAMOPA3BUTHUSA, PAa3BUTUA BHYTPEHHEM IO3MIMM JMYHOCTH, IATPUOTHU3MA H
YBaXEHUS K 3aKOHY U IIPABOIOPSIIKY, YEJIOBEKY TPY/a U CTapIIeMy TOKOJIEHHUIO, B3AUMHOIO YBAaXKEHUS,
Oepe’KHOTO OTHOWICHHWS K KyJBTYPHOMY HACIEAWI0O M TPATUIHMSIM MHOTOHAIIMOHAIBHOTO Hapona
Poccuiickoit ®eneparuu, Npupoie U OKPYKaIOIIEH cpese.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» mOKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTh OOy4aroluxcs pPYKOBOACTBOBAaThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTAllMi, MO3UTHBHBIX BHYTPEHHUX YOEKICHH,
COOTBETCTBYIOLUX TPAJAULUOHHBIM IIEHHOCTSIM POCCUICKOrO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
ONBITa M ONBITA ACSATEIBHOCTH B IPOLECCE pEaJu3ali OCHOBHBIX HANPABJICHWM BOCIHTATEIBHON
NEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh I'PAXKTAHCKON MO3MIMU 00y4aroImerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00111eCTBa;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIOPSIKa;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MAEATEIbHOCTH NPHU CO3JaHUM Y4E€OHBIX IPOEKTOB,
peleHnH yu4eOHbIX U 03HABaTEIbHbIX 3aj1ay, BHIIOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOUIEHHIO K SBJIEHUSM COBPEMEHHOU
KHU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaThb B CBOMX JIEHCTBUSAX HEOOXOIUMOCTb KOHCTPYKTHMBHOTO B3aHMMOJECHCTBHS
Jro/iel ¢ pa3HbIMU YOKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U COLIUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOI'O  BBINOJHEHUS  yUeOHBIX,
[IO3HABATEJILHBIX U HCCIIEA0BATENIBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHMIO OIIIOHEHTOB
P 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMSA:

Cc(OPMHPOBAHHOCTh POCCHMCKON TpakJaHCKOW HAEHTUYHOCTH, MATPHOTH3Ma, YBAXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepe] PonnHOM, ropaocTH 3a CBOM Kpai, cBoro Poauny,
CBOH S3BIK U KYJIBTYPY, IIPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poceuu;

LIEHHOCTHOE OTHOIIECHHE K IMPUPOJHOMY HACIEIHMIO M IMaMATHUKAM IPHUPOABI, JTOCTHKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKHUX YYEHBIX B CTAaHOBJICHHUE W Pa3BUTHE OHOJIOTHH,
MMOHMMAaHUS 3HAYCHUS] OMOJIOTUU B MO3HAHWUU 3aKOHOB MPHUPOJIBI, B )KM3HHU YEJIIOBEKAa U COBPEMEHHOTO
00I11eCTBA;

ujeitHas yoex 1IEHHOCTh, TOTOBHOCTD K CITy>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 32 €r0
cynp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHUE JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapo/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHUBATh CHUTYAI[MI0 M NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSACH HA
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMTENSM, CO3IAHHIO CEMbHM HA OCHOBE OCO3HAHHOTO
MPUHSATHS IEHHOCTEeH CeMEHHOM KU3HU B COOTBETCTBUH C TPAJAULIUSIMHU Hapoa0B Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOEC OTHOIICHWE K MHUPY, BKJIIOYas OSCTETUKY OBbITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHMMAaHHE YMOIIMOHAIBHOI'O BO3CHCTBHS JKUBOM MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KadyecTBa
TBOPYECKOH JINYHOCTH;

5) ¢uszuyeckoro BocnuTaHusi, GOPpMHUPOBAHNUS KYJIbTYPbl 3I0POBbSI 1 IMOLMOHAJIBLHOIO
0J1aronoTyyus:

MOHMMAaHUE W peanm3aius 370poBoro W OezomacHoro oOpa3a JKM3HHU (3JI0pOBOE IHTaHUE,
COOJIFO/ICHHE TUTMEHHYSCKUX INPaBHJI W HOPM, COAJTaHCHUPOBAHHBIA PEKHUM 3aHATHH W OTHbIXA,
peryisipHas (pu3MYecKkass akTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHKE [IEHHOCTH MPABIII WHANBUIYAIBHOTO M KOJUICKTUBHOTO 0€30IacHOTO MOBEICHUS B
CUTYaIUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCJCJICTBUA W HENPHUATUS BPEIHBIX TPUBBIYEK (yMOTPEOJICHUS aTKOTOJS,
HApKOTHUKOB, KYpPEeHHS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTHUBHOW JCSITEILHOCTH TEXHOJOTUYECKOW W COIMAIBHON HAIPaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBIMONHSTH TAaKyIO AESITENTbHOCTD;

WHTEpPEC K pas3Iu4HbIM cdepaM MpodeccCHOHAIBHON JeATebHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOpP OyayIiei mpodeccruu U peann3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO H CAMOOOPA30BAHUIO HA IPOTSHKCHUH BCEH )KHU3HU;

7) 3KOJIOTHYECKOT0 BOCTIMTAHUS:

AKOJIOTHYECKH TEJIeCO00Pa3HOe OTHOIICHHE K MPUPOJIC KaK HCTOYHUKY KU3HHU Ha 3eMJie, OCHOBE
€€ CyIIECTBOBAHUS,

TTOBBIIICHUE YPOBHS SKOJIOTHYECKOHN KYJIbTYPBI: IPHOOPETCHHE OIBITA TUTAHUPOBAHHUS TIOCTYIIKOB
Y OLICHKH UX BO3MOKHBIX TIOCJIEICTBUN I OKPYXKAIOIIEH Cpe/ibl;

OCO3HaHUe TII00aTHbHOT0 XapaKTepa KOJOTHISCKUX MPOOJIeM U ITyTel UX PEIICHUs;

CIOCOOHOCTH HCITIONIb30BaTh MPUOOpETaeMble MPH W3YYCHUH OUOJOTMH 3HAHUS U YMEHUS TpPU
pelreHny MpoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM IPHPOJIOINOIB30BaHNEM (COOFOICHNE TPaBHUII
MOBE/ICHUS B TPUPOJIE, HAMIPABICHHBIX HA COXPAaHEHHE PABHOBECHS B DKOCHCTEMAax, OXpaHy BHUIIOB,
IKOCUCTeM, OMoChephl);

AKTUBHOE HEMPUSTHE JCUCTBUI, MPUHOCSIIINX BpPEI OKpYKAIOIIel MPUPOTHON cpele, yMEHHe
MIPOTHO3MPOBATh HEOJATONPHUITHBIC 3KOJOTUYCCKUE TOCICICTBUS IMPEANPUHUMACMBIX JICHCTBUU W
MpeIoTBPAIIATh UX;

HAJIMYUE PA3BUTOTO 3KOJOTUYECKOTO MBINUICHUS, JKOJIOTHMYECKOH KYJIBTYpBI, OIBITA
JEeSTeIbHOCTH 3KOJIOTUIECKON HAIIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B TIO3HABATEIHHOM,



KOMMYHUKaTHBHON M COLMAIBHOW MPAaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYCCKON IEATEILHOCTH
AKOJIOTHYECKOH HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PECHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBEHHOHN NMPAKTHUKH, OCHOBAHHOTO Ha JTUATIOTE KYJIbTYP, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B TIOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHKE SI3BIKOBOM M YMTATEIBCKOW KYJBTYPBl KaK CPEICTBA B3aMMOJICHCTBHS
MEXTy JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHue crenuuku OHWOJIOTMM KaKk HayKd, OCO3HaHHs e€ poimu B (hopMupoBaHUH
paIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [[EJIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIIEM MUPE
KaKk O CIUHCTBE NPUPOJBI, YEIOBEKAa M OOLIECTBA, B TMO3HAHUM IMPHPOTHBIX 3aKOHOMEPHOCTEH W
peleHny mpodJieM COXPaHESHUS IPUPOJTHOTO PABHOBECHST;

yOeXKIIEHHOCTh B 3HAYMMOCTH OMOJIOTHU I COBPEMEHHOM IIMBHIIM3AIMH: 00ECIICUECHHSI HOBOTO
YPOBHS Pa3BUTHS MEIWIIMHBI, CO3/IaHUE TEPCICKTUBHBIX OHOTEXHOJOTUH, CIOCOOHBIX pelIaTh
pecypcHbIe TIPOOJIEMbI Pa3BUTHSI YSIIOBEUECTBA, TIOUCKA ITYTEH BBIX0J1a M3 MI00aIbHBIX YKOJOTHUECKUX
npobyieM W OO0ecCIeueHus] Mepexojila K YCTOMYMBOMY Pa3BHTHIO, PAIlMOHATHLHOMY HCIOJIB30BaHUIO
MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYCHHH OWOJOTHMYECKHX 3HAHWA B IEJISX TOBBIIICHUS OOMICH
KYJIbTYPBbI, €CTECTBCHHO-HAyYHOU TPAMOTHOCTH, KaK COCTABHOM YacTh (PYHKIIMOHAJIBHON IPaMOTHOCTH
oOy4aromuxcsi, GOpMHPYyEMOK IPH N3YICHUH OMOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJIOB IIO3HAHMsSI, KCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCTIOIH30BaTh MOMydaeMbIe 3HAHWS JIJIsl aHAIHM3a M OOBSICHCHHMSI SIBJICHHI OKPY>KAIOIIETO
MHUpa ¥ MPOUCXOAIIMX B HEM U3MCHCHHMU, YMCHHE JIeaTh OOOCHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE
HAy4YHBIX ()aKTOB ¥ MMCIOIIUXCS TAHHBIX C IIEJIBIO MMOTYYCHHS TOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HUCIIOJIh30BATh OMOJIOTHYECKUE 3HAHUS JIJISI PEIICHHs TPOOJIeM B
pEATbHBIX KU3HEHHBIX CHUTYAIUsX;

OCO3HAaHWE IIEHHOCTH HAay4YHOW JIeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCIICIOBATEIILCKYIO JACSITSIIbHOCTh HHIUBUYATBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHHIO U CAMOOOPa30BaHUIO, K AKTUBHOMY
MTOJTYYICHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KH3HCHHBIMU TIOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeramnpeqMeTHbIE pe3yJbTaThl OCBOCHHS YUeOHOTO mpenMeTra «bBHONOTHS» BKIOYAIOT:
3HaYMMble U1 (OPMHPOBAHHS  MHPOBO33PEHHS  OOydYaIOUIMXCS — MEXIUCIUILIMHAPHBIE
(MexmpeMeTHbIE) OOIIEHAYYHbIE MOHSTHS, OTPAXKAIOIINE IeIOCTHOCTh HAYYHOH KapTHHBI MHUpa U
crnienn(UKy METOAOB IMO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPIUs, SBJICHHE,
mporecc, CHcTeMa, HaydHbld (aKkT, TPUHIMI, THIIOTE€3a, 3aKOHOMEPHOCTh, 3aKOH, TEopus,
UCclieIoBaHKe, HaOII0IeHUEe, U3MEPEHNE, SKCIIEPUMEHT U IpYTHe); YHUBEpCcallbHbIe yUeOHbIe AeUCTBUS
(mo3HaBaTenbHBIE, KOMMYHHMKATHBHBIE, pPEryJlsTUBHbIE), oOecreuuBarone (GOpMUPOBAHUE
(YHKIMOHATBHOM TPaMOTHOCTH M COIMAJIBHOM KOMIIETEHIIMH OOy4arolIMXCs; CIIOCOOHOCTb
0o0y4aroluXxcsl HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33pPEHUECKHUE 3HAHUA U
YHHUBEpCaJIbHbIE YUeOHbIE ISHCTBHS B TO3HABATEIBHOM U COIMAILHON TPaKTHKE.

B pe3ynbrare uzydeHus OMOJIOTHH Ha YPOBHE CPEHEr0 O0IIero 00pa3oBaHus y 00y4aromerocs
OyayT chopMupoBaHbl IMO3HABaTeNbHbIE YHUBEpCAJbHbIE Yy4yeOHBbIE AEUCTBHUS, KOMMYHUKATHBHbBIE
YHHUBEpCAbHbIE YUeOHBIE IEHCTBUS, PETyIATUBHBIC YHHUBEpCAbHBIC YIeOHBIE JICHCTBHS, COBMECTHAS
JeSTeIbHOCTb.

MertanpeameTHble pe3yiabTaThl OCBOECHHUS MPOTPaMMbl CPEHETO O0IIEero 00pa3oBaHus JAOKHBI
OTpaXKaTh:

OgJiaenne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMH I€HCTBUSIMH:

1) 6a30BbIe JJOrHYECKHE AeiiCTBHA:



CaMOCTOSITENIbLHO  (OPMYJIMPOBaTh M aKTyaJIM3UpOBaTh MpoOseMy, paccMaTrpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh MPU OCBOCHUHU 3HAHMUN NPUEMBI JIOTUYECKOTO MBILIUICHUS (aHaIu3a, CUHTE3a,
CpaBHEHHMSI, KITaCCU(PHUKAIIMH, 000OIICHNS ), PACKPBIBATH CMBICT OMOJIOTUYECKHUX MOHITUHN (BBIIEIATH UX
XapaKTepHble IPU3HAKHU, YCTAHABJIMBATh CBSI3U C JPYTMMU MOHATHIMH);

OTIPENIeNIATh LU JIEATEIbHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JTOCTUKEHHUS, COOTHOCHTD
Pe3yJIbTAThI ACATEILHOCTH € TIOCTABICHHBIMU LIESIMU;

MCIOJIH30BATh OMOJIOTUYECKUE TIOHATHS JIs1 O0BsICHEHUS (PAKTOB U SIBIICHHUN KUBOM PUPOJIBI;

CTPOUTH JIOTUYECKHE DPACCYKAECHUS (MHIYKTHUBHBIE, NEAYKTUBHBIE, 110 AHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHsI B PACCMATPUBACMBIX SBICHHUAX, (HOPMYyITUPOBATH BBIBOABI U
3aKJIIOYCHUS;

NPUMEHSATh CXEMHO-MOJICNIbHBIE CPEJACTBAa JJIsl MPEICTABICHHUS CYIIECTBEHHBIX CBA3CH W
OTHOLICHMH B H3y4aeMbIX OHOJOIMYECKUX OOBEKTaX, a TakKe NPOTUBOPEUYMH pPa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH peLIEHUs NPoOJIeMbl C YYETOM aHAIM3a UMEIOIUXCS MaTepUaIbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATEIILHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJIbTATOB LEJISIM, OLICHUBATh
PHICKH TTOCIIEICTBU NI TETLHOCTH,

KOOP/JMHUPOBaTb U  BBINOJHATH pabOTy B YCJIOBUSAX pEabHOIO, BHUPTYaJIbHOIO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTUBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX IPOOIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJaJIeTh HAaBbIKAMU Y4YeOHO-HCCIIEZOBATENbCKOM M TNPOEKTHOM JEATeNbHOCTH, HaBBIKAMU
paspenieHus npooiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIHbHOMY ITOMCKY METOJIOB PELICHHUS
MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS,

WCTOJNB30BATh PA3JIMYHbIE BHUIBI JEATEIHHOCTH MO TIOJIYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpHpeTalny, IpeoOpa3oBaHHUIO U IPUMEHEHHIO B Y4EOHBIX CUTYalUAX, B TOM YHCIIE PH CO3aHUU
Y4eOHBIX U COIMAIIBHBIX TPOEKTOB;

¢dbopMHpOBaTh HAayyHBIH THUI MBIIUICHUS, BJAJE€Th HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTh M (HOPMYyIUpPOBaTh COOCTBEHHBIE 33Jayl B OOpPa30BaTENbHONW JAEATENBHOCTH H
KU3HEHHBIX CUTYaIlUsX;

BBISIBJIATH IPUUMHHO-CIIEICTBEHHBIE CBSA3U M aKTyaJIM3MpPOBATh 3a/1ady, BBIIBUTATh TUIIOTE3Y €€
peleHusl, HaXOAUTh apTyMEHTHI Ul J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH, 3a/aBaTh MapaMeTphl U
KPUTEPHH PELICHHUS;

aHAJM3UPOBATh IMOJIyYEHHBIE B XOJI€ PEHICHUS 3a7adll Pe3yJIbTaThl, KPUTHUECKH OLIEHUBATh WX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OIICHUBATH IIPUOOPETEHHBIHN OIBIT;

OCYIIECTBIIATh II€JICHANPABICHHBI TOUCK IIepeHoca CpeACTB U CIOCOOOB JeicTBUSA B
PoE€CCHOHANIBHYIO CPELy;

YMEThb MEPEHOCUTh 3HAHUS B 03HABATEIbHYIO U MIPAKTHUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMUS U3 Pa3HBIX MPEJIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBbIE UJIEH, IPEJIaraTh OPUTHHAIIBHBIC TTOAX0/Ibl M PEIIEHUs, CTABUTh IPOOIEMBI U
3aJ1auu, TOMyCKArOIINe allbTePHATHBHBIC PEIICHHUSI.

3) pa6ora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX HCTOUYHUKAX MH(pOpMaIUU (TEKCTe y4eOHOro Mocoousi, HayyHo-
MOMYJIIPHOH JInTepaType, OMOIOrHYECKHX CIIOBApSAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JTaHHbIX,
B MlHTEpHETE), aHATM3UPOBATh MHPOPMAIIUIO PA3TMYHBIX BHIOB U (HOPM MPEICTABICHHS, KPUTHUECKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

dbopMyIHpOBaTh 3ampoChl W TPHUMEHSATh pa3IMYHbIE METOABl TPU TIOMCKE H OTOOpe
Ouosiornyeckoil nupopmay, HeOOXOMMOH /7S BHITOJIHEHUS Y4eOHBIX 3a1a4;



IpUOOpeTaTh ONBIT HCHOJB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPILICHCTBOBATh KYJIbTYpPY aKTHUBHOT'O MCIOIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpeICTaBIeHHs OMOI0rnYecKoi HH(opMau
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

HCIOJIb30BaTh HAYUHBIN A3bIK B KAUECTBE CPE/ICTBA IIPH paboTe ¢ OMOJOrHuecKoi HHpopMaluei:
MPUMEHSITh XUMHUYECKUE, (PU3NUEeCKHe U MaTeMaTHIeCKHE 3HAKU U CHMBOJIBL, POopMyIibl, a00peBUarypy,
HOMEHKJIaTypy, UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAJISTHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3alUTHI UH(OpMAIMH, HHPOPMALMOHHONW 0E€30M1aCHOCTH
JIMYHOCTH.

OgJajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH /1€l CTBUSAMM:

1) odmenmne:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BCeX c(epax *KU3HH, aKTUBHO y4acTBOBATh B TUAJIOTE WU
JMCKYCCHM TI0 CYIIECTBY 00CYyKIaeMoil TeMbl (YMEHHME 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYXIEHUS
OTHOCHUTEIILHO BBIITOJHEHUS MPEATaraeMoi 3a1auu, yYuThIBaTh HHTEPECHI U COTIIACOBAHHOCTH TO3ULIUI
JPYTUX YYaCTHUKOB JAUAJIOra WIN AUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBAa OOIIEHUS, NOHUMATh 3HAUYEHHE COLHUAIBHBIX 3HAKOB,
IPEANOCHIIIOK BO3HUKHOBEHHsSI KOH(DJIMKTHBIX CHUTyallUd, yMeThb CMAryaTb KOH(JIUKTBI U BECTH
MIEPErOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUsI IPYTUX
JFO/ICH, IPOSIBIIATH YBAKUTEIHHOE OTHOIIEHUE K COOCCEHUKY M B KOPPEKTHOMH (hopme (HOpMyITHpOBAThH
CBOU BO3pPaXKECHUS;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeITeIbHOCTD:

MMOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAaH/IHOM M HHIMBH Ty aJIbHON paOOTHI TPH PEIICHUH
Ouosiornyeckoil npoGsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTb NPHUMEHEHHs TIPYIIOBBIX (opM
B3aMMOJICHCTBHS MIPH PEUICHUN y4eOHOM 3a1a4u;

BbIOMPAaTh TEMAaTHUKy W METOJbl COBMECTHBIX JEMCTBUH C ydu€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)KI0TO WICHA KOJUIEKTHBA;

IIPUHUMATD LI€JM COBMECTHOM JIeSTENbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JIEHCTBUS 110
€€ JOCTHKEHHIO: COCTAaBJIATh IUIAH JIEHCTBHUM, PaCHpeAesATh POJM C y4ETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIBI B OOLIMI pe3yibTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTh HOBBIE TPOEKTHI, OIICHWBAaTh HWJEH C TIO3UIMH HOBH3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE TOBEACHHUE B PA3IUYHBIX CHTYAIHSAX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

Ogiaienne YHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

1) camoopranm3amnus:

WCTIOJIH30BaTh OMOJIOTWYECKHE 3HAHUS IS BBISIBJICHUS MTPOOJIEM M MX PEIICHHS B )KU3HEHHBIX U
yUeOHBIX CUTYyallUsX;

BBIOMPAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWH IEJEBbIE W CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUSAX M TOCTYNKAaX IO OTHOIIEHMIO K JKMBOM MpPUPOJE, CBOEMY 3J0POBBI0 U 3/0POBBIO
OKPY KaIOMIHX;

CaMOCTOSITENTbHO OCYIIECTBIIATH MO3HABATEIbHYIO IESTEIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTD
1 GOpPMYITHPOBATh COOCTBEHHBIE 3a/1a4H B 00Pa30BaTEILHON ACITETHPHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH pEIIEeHUs MpoOJieMbl C Yy4ETOM HUMEIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMK{ y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;



OLICHUBATH MTPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHMIO U MPOSBICHUIO IIMPOKOM SpyIWIMH B pa3HBIX 00IaCTIX
3HAHMH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYalMsM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTb, OIICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIAJICTh HAaBBIKAMH IIO3HABATEIbHOW pPe(UIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHU H
MBICIMTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB M OCHOBAHHIA, MCIIOIB30BaTh NMPUEMBI peduieKCUu s
OLICHKH CHTYyalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMAThH PEUICHUS 110 UX CHIKCHHIO;

NPUHUMATh MOTUBBI M APTYMEHTHI IPYTUX NPU aHAIN3E PE3yIbTaTOB JAEATEIbHOCTH;

3) npuHATHE cedsl U IPYTHX:

NPUHUMATH ce0s1, TOHNMast CBOU HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIbTAaTOB AESATEIHLHOCTH;

NpU3HAaBaTh CBOE MPABO U MPaBO JPYTUX Ha OMIHMOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH APYTOro YeJIOBEKA.

HNPEAMETHBIE PE3YJbTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHS COAEp)KaHUS ydeOHoro mnpeamera «buomorus» Ha
yriIyOn€HHOM YpPOBHE OPHMEHTHpPOBaHbI Ha oOecrnedeHue NpopMIBHOTO 00ydeHHus OoO0y4aroIuxcs
ouosornu. OHM BKIIIOYAIOT: CIEU(UUECKUE JIsi OMOJIOTHH HAaydHBIC 3HAHUS, YMEHHS U CHOCOOBI
JIEUCTBUI 1O OCBOEHMIO, MHTEpIIpPETAalMM M IpeoOpa3oBaHUIO 3HAHUM, BHJBI JESATEIBHOCTH 110
IOJIyYE€HHUIO HOBBIX 3HAHUI U UX IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX, @ TAKKE B PEAIbHBIX )KU3HEHHBIX
cutyauusix. [IpeaMerHblie pe3ysbTaThl MPEACTABICHBI 110 FOJaM U3yYEHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUsI yueOHoro mpenmera «buosorus» B 10 knacce AOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE€ U POJM OMOJIOTMHM B CHUCTEME E€CTECTBEHHBIX HayK, B
(GbOopMHpPOBAaHUN €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa, B MO3HAHUHM 3aKOHOB MPUPOJBI U PELICHUU
po0JieM pPalMOHAIBHOTO MPUPOJOINONb30BaHMS, O BKJIAJE POCCUHMCKHX M 3apyOekHBIX Y4EHBIX B
pa3BUTHE OMOJIOTHY;

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAeT: OCHOBOIIOJIararoIiue
OuoJIOTMYEeCKHEe TEPMHMHbI W TOHATHS (KHU3Hb, KIJIETKa, OpraHu3M, MeTadoJM3M, TIOMEeocTas,
CaMOperyJidlts, CaMOBOCHPOU3BEIEHUE, HACIEACTBEHHOCTb, H3MEHYMBOCTb, POCT U pa3BUTHE),
ouosiornyeckue teopun (kinetouynas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa, xpoMocoMHas
Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. Y. BaBwioBa — o meHTpax MHOTrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB IEPBOrO IMOKOJEHHUS,
paclileryieHtsi, YUCTOThl TaMEeT, HE3aBUCUMOro HacienoBaHus I'. MeHaens, roMoJIOrHYecKux psijioB B
HacyencTBeHHOW n3meHunBoctd H. 1. BaBunosa), npuHIMNIBI (KOMITIEMEHTAPHOCTH);

BJIa/ICHUE OCHOBHBIMM METOJaM{ HAy4yHOTO II03HAHUS, HCHOJIb3YEMbIX B OHOJIOTMYECKUX
MCCIIEIOBAaHMSIX JKUBBIX 00BEKTOB (OMHMCaHUE, U3MEpEHHEe, HabII0IeHNE, SKCIIEPUMEHT);

YMEHHE BBIJIEISATh CYHIECTBEHHbIE NPHU3HAKU: BHPYCOB, KIETOK MPOKAPHOT U 3YKapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Yucie OakTepuil, TpuOOB, pacTeHHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOEHHsS] OPraHOB M CHCTEM OPraHOB PACTEHUMN, JKUBOTHBIX, UEJIOBEKa,
IIPOLIECCOB KU3HEIEATEIBHOCTH, MPOTEKAOIINUX B OpraHU3Max pacTeHMM, )XKMBOTHBIX M YEJIOBEKa,
OMOJIOrMYECKHX MpOIecCOB: OoOMeHa BeulecTB (MeTaboiM3M), MpPEeBpaIleHHs] SHEPrUH, OpOKEeHUs,
aBTOTPO(HOrO U TeTepOTPO(HOr0 TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meio03a,
ramMeToreHesa, SMOpHUOreHes3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHUS, WHIUBUIYaJIbHOTO
pa3BUTHs OpraHu3Ma (OHTOTr€He3a), B3aUMO/ICHCTBHSI T€HOB, FeTepPO3Hca, UCKYCCTBEHHOTO 0TOO0Pa;

yMEHHE yCTaHaBIMBATh B3aUMOCBSI3U MEXKy OpraHOUIaMH KJIETKU U UX QYHKIUSMU, CTPOEHUEM
KJIETOK Pa3HbIX TKaHEH W MX (DYHKUIUSAMH, MEXKAY OpraHaMd M CHCTEMaMH OpPTaHOB y DPACTCHHIA,



KUBOTHBIX M 4Y€JOBEKAa M MX (PYHKIMSAMM, MEXIY CHCTEMaMHM OPraHOB M MX (DYHKIUSAMH, MEXKIY
3TarnamMy oOMeHa BEUIeCTB, 3TallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX IIUKIOB OPraHU3MOB, TAallaMu
SMOPHOHAIBHOTO PA3BUTHSA, TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIIOM U (haKTOpaMH Cpelbl OOUTAHUS;

YMEHME BBIABJIATh OTIIMYUTENBHBIE IPU3HAKU )KUBBIX CUCTEM, B TOM YUCIIE PACTEHUH, )KUBOTHBIX
U YEJIOBEKa;

YMEHHUE HCIIOIB30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OHMOJIOTMYECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMKY JJIS I0Ka3aTeIbCTBA POJCTBA OPIraHU3MOB Pa3HbIX CUCTEMAaTUUECKUX IPYIIII;

yYMEHHUE pelIaTh OMOJIOTWYECKHE 3a]aud, BBIABISATH MPUYMHHO-CICICTBEHHBIE CBA3H MEXIY
UCCIIelyeMbIMH OMOJIOTMYECKMMHU IIPOLECCaMU U SIBJICHHUSAMH, JeJaTh BBIBOAbI M IPOTHO3bI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKUE PabOThl, COOIIOIATh MpaBuiIa IpU padboTe ¢
Y4eOHBIM U J1a00paTOpHEIM 000pYI0BaAHUEM;

yYMEHHE BBIABUIaTh T'MIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIbHBIMU CPEICTBAMU, (POPMYIUPYS
11€J1b UCCIIEI0BAaHUS, AHAJIM3UPOBATD [10JIyYEHHBIE PE3YJIbTAThI U J€JIaTh BBIBOJIBI;

YMEHHUE y4yacTBOBaTh B yU€OHO-UCCIIE0BATENIbCKOM paboTe 0 OMOJIOrHH, IKOJIOTUH U METULIMHE,
IIPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U MYyOJIMYHO HPEICTABIATH MOJIyYEHHbIE
pe3yabTaThl HA YYEHUYECKUX KOH(EPEHIUIX;

YMEHHE OLICHMBAaTh 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B 00siacTu OMOJIOTUH U
MeIULUHBI (KIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HANpaBIEHHOE U3MEHEHHE I'€HOMa U
CO3/1aHH€ TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccuoHaNbHOM AEATENbHOCTU B
obmacTi OMOJOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUH, CEIIbCKOTO XO3SIMCTBA, MUIICBOM
IPOMBIIIICHHOCTH, YIIyOJsATh INO3HABATEJIbHBIH WHTEpPEC, HAIPABICHHbI HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIEH MpPO(eccu M MPOJOIDKEHHE OHOIOTMYecKOro oOpa3oBaHUS B OpraHH3alUsX
CpeAHero NpoQecCuoHaIbHOIO U BBICILIET0 00pa30BaHuUs.

[IpenMeTHble pe3ynbTaThl OCBOEHUsI yueOHoro mpenmera «buosorus» B 11 Kaacce HOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE€ U POJM OMOJIOTMHM B CHUCTEME E€CTECTBEHHBIX HayK, B
(opMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOIN KapTUHBI MHpA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIEHNN 3KOJOTHYECKHX IMpOOJIeM 4YeIOBEUeCTBa, a TAK)KE€ B PEIIEHUWU BOIPOCOB PaIlMOHAIBHOIO
IPUPOJIOIONB30BaHUA, U B (POPMUPOBAHUH IEHHOCTHOTO OTHOILIEHUS K IPUPOE, OOIIECTBY, YETIOBEKY,
0 BKJIaJIe POCCUMCKHUX U 3apyOE€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;

yYMEHUE BIAJIeTh CHUCTEMOM OHOJOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT OINpPEAEICHUs U
MMOHMMAaHHUE CYUTHOCTH OCHOBOIIOJIAratoIUX OMOJIOTHYECKUX TEPMUHOB U MOHATUHN (BUJI, SKOCUCTEMA,
ouocdepa), O6uosornyeckue Teopuu (dBosounoHHas Teopus Y. JlapBuHA, cHHTeTHYecKas Teopus
sBosroninn), yueHus (A. H. CeBeprioBa — o myTsX U HampaiieHusx sBosonnu, B.M. Bepuanckoro — o
6uocdepe), 3akoHbI (reHeTHUYEeCKOT0 paBHOBecus Jx. Xapau u B. BaitnOepra, 3apobIieBoro cXoacTa
K. M. Bapa), mpaBuna (Munumyma FO. Jlubuxa, SKOIOTUYECKOW MUPAMUIBI DYHEPTUU), THIOTE3BI
(runore3a «mupa PHK» V. I'nn6epra);

yMEHHE BJIaIETh OCHOBHBIMU METOJJaMH Hay4YHOT'O [TO3HAHUS, UCIIOJIb3YEMBIMH B OHOJIOIMUECKUX
HCCIIEIOBAaHMSIX JKUBBIX O0BEKTOB U IKOCUCTEM (OMHUCAHUE, U3MEPEHUE, HAOII0eHNE, SIKCIIEPUMEHT),
croco0aMy BBISIBJICHUSI U OIIEHKU aHTPOIIOTE€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHbIE MPU3HAKU: BUJOB, OMOTeO1I€HO30B, SKOCUCTEM U Ouochepsl,
CTaOMJIM3UPYIOLIETro, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO O0TOOpa, aJljIoNaTpHUYecKoro u
CHUMITaTPUYECKOTO BUI000pa30BaHMsl, BIMSHUS JABWXKYIIUX CHJI 3BOJIOIMM Ha TeHO(MOH] MOMYJISAIHH,
MPUCTIOCOOJICHHOCTH OPraHW3MOB K cpefe OOWTaHMs, YepeJOBaHMsI HANpaBICHUH SBOJIOIHH,
KpyTroBOpPOTa BELIECTB U IIOTOKA SHEPTUU B DKOCUCTEMAX;

yMEHHE YCTaHaBIMBAaTh B3aWMOCBSI3M MEXAY IpOLIecCaMHU 3BOJIOLWHU, ABMXKYIIMMH CHIIAMHU
aHTPOIIOreHe3a, KOMIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U MPUCHOCOOTICHUSIMHI K HUM OPTaHU3MOB;



YMEHHE BBIABIISITh OTIIMYMTEIbHBIE MPU3HAKHU JKUBBIX CHUCTEM, MPHUCIIOCOOJEHHOCTh BUAOB K
cpene oOuTaHusl, A0MOTMYECKMX U OMOTUYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH OPraHu3MOB
B COOOLIECTBAX, aHTPOIIOT€HHBIX N3MEHEHHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJB30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OHMOJIOTMYECKYI0 TEPMHMHOJIOTHIO H
CUMBOJIUKY JUIsl JOKA3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U
OpPraHU3MOB U CpeAbl OOWTaHUs, EIMHCTBA YEJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUS
MHOI000pa3usi BUJIOB U SKOCUCTEM KaK yCJIOBHS COCYILIECTBOBAHUS IIPUPO/IbI U YEIOBEUECTBA;

yYMEHHUE pelIaTh OMOJIOTWYECKHE 3a]aud, BBIABISATH MPUYMHHO-CICICTBEHHBIE CBA3H MEXIY
UCCIIelyeMbIMH OMOJIOTMYECKMMHU IIPOLECCAaMU U SBJICHMUSMH, [JeJIaTh BBIBOABI M IPOrHO3bl HA
OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKUE PaboThl, COOIIOAATh MTpaBuiia pu padboTe ¢
Y4eOHBIM U J1a00paTOpHEIM 000pYI0BaAHUEM;

YMEHHE BBIABUIaTh T'MIIOTE3bl, IPOBEPATh MX 3KCIIEPUMEHTAIBHBIMU CPEJICTBAMHU, (POpPMYIINpys
LIEJIb UCCIIEI0BAHMS, AHAJIM3UPOBATH ITIOJYYEHHBIE PE3YJIbTAThI U JI€JIaTh BEIBOBL;

YMEHHUE y4yacTBOBaTh B yU€OHO-UCCIIE0BATENIbCKOM paboTe 0 OMOJIOrHH, IKOJIOTUH U METULIMHE,
IIpOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HbIX OOIIECTB, U NYOJIMYHO MPEICTaBIATH IOJyYEHHBIE
pe3yabTaThl HA YYEHUYECKUX KOH(EPEHIUIX;

YMEHHUE OLIEHHWBATh FMIIOTE3bl U TEOPUHU O MPOUCXOKICHUH >KU3HH, UYEIOBEKA U YEIOBEUECKUX
pac, 0 IpUYMHAX, IOCIEICTBUAX U CIIOCOOaX Mpe0TBpallleHus II100aJbHbIX U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BHIOOp Oynymiel mpodecCHOHANBHON AEATENbHOCTH B
obyacTi OMOJIOTHH, HKOJIOTHH, IMPHUPOJOIOIb30BaHUS, MEAULUHBI, OUOTEXHOJIOTUH, IICUXOJIOIHUH,
BETEpUHAPUH, CEIBCKOTO XO3SHCTBA, MHUINEBOW MPOMBIIUICHHOCTH, YIIyOJSTh IT03HABATEIbHBIN
MHTEpEC, HANpPaBJICHHbIM Ha OCO3HAaHHBIA BHIOOpP COOTBETCTBYIOLIEH Mpodeccuu M MPOIOIKEHUE
Ouosiornyeckoro o0Opa3oBaHUS B OPraHM3ALMUSAX CPEIHEro MNPOPECCHOHATBHOTO W BBICIIETO
oOpa3oBaHHs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoamuecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanue (uudposbie)
Kontpoabnsie = IIpakTHyeckme
n/n Pa3aesioB U TeM MPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
1 Buosnorust kak Hayka 1
) JKuBble cucTeMbl U UX 5
W3YUYCHHE
3 Buosnorus kieTku 2 1 0.5
XuUMHYECcKast OpraHu3aius
4 P H 10 1
KJIETKH
S Crpoenne U QyHKIUH KICTKH 8 2
OOMeH BeLIEeCTB U
6 MpEBpaICHUE SHEPTUHU B 9 1
KJIETKE
Hacnencrsennas
7 nH(pOpMaIUs U pean3arus 9 0.5
€€ B KJIETKE
8 JKU3HEHHBIN UK KIETKU 6 1 1
CtpoeHue U (yHKIIUHA
9 p ymn 17 15
OpPTraHHU3MOB
Pa3sMHoxenue u pa3BuTHe
10 p 8 15
OpraHHU3MOB
I'enetuka — Hayka o
11 HAaCJEACTBEHHOCTH 1 2 0.5
W3MEHYUBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH
12 P 10 1
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTH 5 1
U3MEHYHUBOCTHU
14 ['eHeTHKA YeloBEKa 3 1 0.5
15 CeJeKkuus OpraHu3MOB 4 1
16 Bbuorexuonorusa u 4
CHUHTETHYECKAs] OMOJIOTHS
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB
1 102 3 13

I10 ITPOIT'PAMME




11 KJTACC

KoauyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmenoBanue (mudposrie)
KoHnTtposabHbie IpakTuyeckue
n/n pa3aesioB M TEM NMPOrpaMmmMbl Bcero 06pa30BaTe.TIbeI
padoThI padoThI
e pecypchl
3apoKICHUE U Pa3BUTHE
1 SBOJIFOLIMOHHBIX 4
MPEACTABICHUN B OMOJIOTHH
Mukpo3BoIIOIUS U €€
2 P B 14 2
pe3yIbTaThI
3 MakposBontonus u eé 6 1
pe3yJIbTaThl
[IpoucxoxaeHue u pa3BUTHE
4 p A P 15 1.5
JKW3HU Ha 3emMIie
5 [IpoucxoxaeHue yenoBeka — 10 1
AHTPOIIOTCHE3
DKOJIOTHS — HayKa O
B3aUMOOTHOILICHUSX
6 OPraHM3MOB H 3 0.5
HaJIOPraHU3MEHHbBIX CUCTEM
C OKpY>Karolleu cpenou
OpranusMel U cpea
7 P ped 9 1.5
oOuTaHus
OKOJIOrvs BUIOB U
8 Naha 9 05
MO JISILIUI
DKOJI0THS COOOIIECTB.
9 m 12 1 0.5
DKOJIOTUYECKHUE CUCTEMBI
10 buocdepa — rinobanbHas 6
KOCHCTEMA
11 UYenoBek U OKpyxaromas 6
cpena
12 PesepBHOE BpeMst 8
OBHIEE KOJIMYECTBO YACOB
- 102 2 75

I10 ITPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KoauyecTBo 4acoB DJIeKTPOHHbIE
Ne aTa H OBbIC
n/n Tema ypoxa Bcero H3€‘leHI/lﬂ oﬁp::'.oql;l;TenLHLIe
Kip 1lp pecypcnl

1 buonorus kak KOMIUIEKCHas HayKa U 1
KaK 4acTh COBPEMEHHOT0 00IIecTBa

2 JKuBbl€ CUCTEMBI M UX CBOMCTBA 1

3 YpoBHEBas OpraHu3anus ;KUBbIX 1
CUCTEM

4 Hcropust OTKpBITUS U U3YUYEHUS 1
kiietku. Kierounas reopust
Meroasl MOJIEKYJIAPHON U
KJIETOYHOM OMOJIOTHH.

[IpakTuueckas pabora «M3y4uenue

5 METOH0B KJIETOYHOI OMOJIOrun 1 0.5
(xpomatorpadus, anexTpodopes,
nuddepeHnranIbHoe
nenTpudyruposanue, [1L[P)»

6 XUMHUYECKUN COCTaB KJIETKU 1 1

7 MuHepasnbHble BEIIECTBA KIETKU, UX 1
Ouosoruueckas poiib
Opranuyeckue BelecTBa KJIEeTKH —

8 oenku. JlaboparopHas pabota 1 05
«O06HapyxeHre OEITKOB C TOMOIIBIO '
KAueCTBEHHBIX PEAKLIUI»

9 CsoticTBa, Knaccuduxanys u 1
GyHKIMN OEIKOB

10 Opranuyeckue BelecTBa KJIeTKH — 1
YIJIEBOJIbI

11 Oprannyeckue BeueCTBa KIETKH — 1
JIUTIU B
Hyxneunossie kucnotsl. JJHK n
PHK. JIaGopatopnas pabota

12 «HccnenoBanne HyKJIEMHOBBIX 1 0.5
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3JIMYHBIX OPTaHU3MOBY
Crpoenue u pynkuuu ATO. [lpyrue

13 1
Hykineozuarpudocparel (HTD)

CexBenupoanue JJHK. Metoapl

14 = reHOMHKH, TPAaHCKPHUIITOMHKH, 1
MIPOTEOMHUKH

15 MeTo1bl CTPYKTYPHOM OHOJIOTHH 1

16 Tunel knetok. [Ipokapuornueckas 1
KJIETKa




17

CtpoeHune 3yKapuoTHUYECKOM KIIETKH.
[IpakTuueckas padota «M3ydenue
CBOWCTB KJIETOUHOU MEMOpPaHbD»

0.5

18

[ToBepXHOCTHBIN anmapar KIeTKU

19

20

OnHOoMeMOpaHHbIE OPTaHOUIBI
wietku. [Ipaktiuueckas pabora
«W3yueHne NBMKEHUS UTOILIA3Mbl
B PACTHTEIILHBIX KIETKaX»

[ToyaBTOHOMHBIE OPTaHOUIBI
KJIETKW: MUTOXOHJIPHH, TUTACTU/IBL.
JlaGopaTtopHnas pabota
«HMccnenoBanue miuazMoan3a u
JIeTIa3MOJIN3a B PACTUTEIBHBIX
KIIETKaX»

0.5

0.5

21

HememOpanHbIe OpraHou/IbI KJIETKH

22

23

Ctpoenue u GyHKIUH sIpa

CpaBHUTEJIbHAS XapaKTEPHCTHKA
KJIETOK 3yKapHoT. JlaboparopHas
pabota «3y4eHne CTpoeHHs KIETOK
PAa3JIMYHBIX OPraHu3MOB»

0.5

24

25

26

ACCUMMIISIINS U AUCCUMIIISIIIS —
JIBE CTOPOHBI MeTaboMM3Ma. THIIbI
obmeHa BemiecTs. JlabopaTopHas
pabora «/3ydeHne KaTaaTuTHIeCKON
aKTUBHOCTH (pepMeHTOB (Ha
npuMepe aMHiIa3bl MM KaTajas3bl)»

depMeHTaTHBHBIN XapaKkTep
peakuuii KJICTOYHOro MeTabommu3ma.
JlaGopatopHas pabora «3yueHue
(epMEHTaTUBHOTO PACIICTIIICHUS
HEepOKCH/Ia BOJOPO/a B
PaCTUTEIBHBIX U )KUBOTHBIX
KJIETKaX)»

benku-akTuBaTOpH! M OENKU-
MHTHOUTOPBI

0.5

27
28

29

30

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB
DoTocuHTE3

Xemocunres. JlaboparopHas pabota
«CpaBHEHHE MTPOIIECCOB
($OoTOCHHTE3a U XeMOCHHTE3a»

AHa’poOHbBIE OpraHu3Mbl. Bub
Oopoxenus. JlabopaTopHas pabora
«CpaBHeHHeE MPoIIecCOB OPOKEHUS U
JIBIXaHUSDY

0.5

31

32

AspoOHBIE OpraHU3MBI. DTaIbl
HHEPreTHUECKOro oOMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa
npoToHoB. Cunte3 AT®: pabota
npotoHHON AT®-cuHTa3bI




33 Peakiiuu MaTpuyHOro CUHTE3a 1
34 Tpa"ckpunuus — MaTpUYHBIN 1
cunrte3 PHK
35 Tpancisus u e€ sTambl 1
36 KonupoBanue aMuHOKUCIOT. Posib 1
pubocoM B OMOCHHTE3€e OeliKa
37 Opranuzanus reioMa y mpoKapuoT u 1
JyYKapuoOT
38 MonekyJisipHble MEXAHU3MBI 1
SKCTPECCUH T€HOB Y SYKapUOT
Bupycel — BHeKIIeTOUHBIE (HOPMBI
39 JKU3HU U OOJIUTaTHBIC TTApa3HTHI. 1 05
[TpakTruueckas pabora «Co3ganue '
MOJICTTH BUPYCa)
40 Bupychsie 3&60H€B3{II/I$I YeJI0BEKa, 1
JKUBOTHBIX, PaCTCHUI
a1 HanorexHojioruu B OMOJOTHU U 1
MEIUIIIHE
42 JKu3HeHHBIN UK KIETKHA 1
43 Marpuunsiii cuare3 JIHK 1
XpomocoMmsl. JTaboparopHast pabota
44 «3yyeHne XxpoMoCOM Ha FOTOBBIX 1 0.5
MHUKpOIIpenaparax»
45 JleneHue KJICTKHM — MHTO3 1
Tuner kneTok. Kaprokunes u
nuTokuHe3. JlaboparopHas pabota
46 «Habnronenue MuTo3a B KIeTKax 1 0.5
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax)»
47 Perynsitus »KHU3HEHHOTO ITUKIIA 1
KJIETOK
48 OpranmsM Kak euHOe 11eJI0€ 1
Tkanu pacrenuii. JlJaboparopnas
49 pabora «M3yueHue TkaHen 1 0.5
pacTeHun»
TkaHH )KUBOTHBIX U YEJIOBEKA.
50 JlaGopaTtopHast pabora «3yuenue 1 0.5
TKaHeH )KHUBOTHBIX)
Oprassl. CHCTEMBI OPTaHOB.
51 JlaGopaTtopHast pabora «3yuenue 1 0.5
OpTaHOB I[BETKOBOTO PACTEHUS
52 Ornopa Tena opraHu3MoB 1
53 JIBuKeHne OpraHu3MoB 1
54 IIntaHne opraHu3mMoB 1
[TuTanue MO3BOHOYHBIX KUBOTHBIX.
55 [IumeBapurensHas cucreMa 1
yeJgoBeKa
56 = JIpixaHue OpraHU3MOB 1




57

HBIX&HI/IG IIO3BOHOYHBIX XMBOTHBIX
" YCJIOBCKA

58

59

60
61
62

TpaHcmopT BelIecTB y OPraHu3MoB

KpOBCHOCHaH cucrema
IIO3BOHOYHBIX )XMBOTHBIX 1
YCJII0OBECKa

Belaenenue y opranu3mMoB
3amuTa y OpraHu3MoB
HNMmyHHas cuctema 4enoBeka

63

64

65
66
67

68

PaznpaxxumocTs 1 perymnsuus y
OpraHU3MOB

I'ymopasibHas perysauus u
9H/IOKPUHHAs CUCTEMA )KMBOTHBIX U
YyeJI0BeKa

DopMbl Pa3MHOKEHUST OPTaHU3MOB
[TomoBoe pa3MHOKEHUE
Metios

l'amerorenes. ObpazoBanue u
pa3BUTHE MOJIOBBIX KJIETOK.
JlaGopaTtopHast pabora «3yuenue
CTPOCHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpEnapaTax»

N R

0.5

69

70

NuauBuayaneHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIIEBHIX JINCTKOB

71

72

PocTt u pa3zButne KUBOTHBIX.
JlaGopatopHas pabota «BplsiBieHHEe
MPU3HAKOB CXO/ICTBA 3apOIbIIIEH
MO3BOHOYHBIX JKUBOTHBIX)»

Pa3sMHOXeHUE U pa3BUTHE PACTEHUM.

JlaGopaTtopHast pabora «CtpoeHue
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHun»

0.5

0.5

73

I/ICTOpI/IH CTAHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAyKH

74

75

OCHOBHBIE TIOHSTHS U CUMBOJIBI
redetuku. Jlabopatopnas padora
«JIpo3oduna Kak 00BEKT
TeHETUYECKUX HUCCIIe0BAHMID

3aKOHOMEPHOCTH HACTIEIOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [IpakTudeckas
pabora "U3yueHue pe3ynbpTaToB
MOHOTHOPHUIHOTO CKPEIINBAHUS Y
Jpo30¢uiIh"

0.5

0.5

76

[MuTonormyeckrue OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBaHUS




77

AHaIM3upyIoLIEe CKPELUBAHUE.
HenonHoe nomMmuHMpoBaHue

78

JurubpuiHoe cKpelBaHue.
[IpakTuueckas padora «M3yuenue
pe3yIbTaTOB JTUTHOPUAHOTO
CKPELIMBAHUA Y JPO30(PHIIB)

0.5

79

80

I{uTonornueckre OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUSI

CueruieHHO€e HACIEI0BaHUE
MIPU3HAKOB

81
82

XpOMOCOMHasI TEOPUS
HACJIeICTBEHHOCTH

I'e”HeTuka nona

83

I'enoTun kak 1eI0CTHAS CUCTEMa

84

85

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHUH, )KMBOTHBIX U YEJIOBEKa

N3meHunBOCTh NpU3HAKOB. Bubl
U3MEHYUBOCTH

N

[EEN

86

MoaudukarmonHas U3MEHIHBOCTh

87

88

Bapuanuonnslii psan u
BapuallMOHHAsl KpUBasl.
JlaGopaTtopHnas pabota
«HccnenoBaHue 3aKOHOMEPHOCTEN
MOIM(PUKAITIOHHON U3MEHYUBOCTH.

ITocTpoeHnne BapuallMOHHOTO psia U

BapUAIIMOHHON KPUBOII»

I'enoTunuueckas N3MEHYHUBOCTb.
KomMOunaTuBHast H3MEHYUBOCTD

0.5

89

90

91

92

MyTannoHHas U3MEHYUBOCTb.
[TpakTuyeckas padora «MyTtauu y
JIpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»
3aKOHOMEPHOCTH MYTallMOHHOTO
npoiiecca. DMUTeHETUKA 1
SIUT€HOMUKA

I'eneruka yenoseka. [IpakTuueckas
pabora «CocraBiieHre U aHAIN3
POIAOCIOBHOMN»

MeToapl MEIUIIMHCKON T€HETUKHT

0.5

0.5

93

94

3HaueHne MeIUIINHCKON N'eHETUKY B

MpEeAOTBPALIEHUH U JICUEHUH
TEHETUYECKNX 3a00JIEBaHUI
YeJoBeKa

OCHOBHBIE TIOHATHUS CENEKITHH.
JlaGopaTtopHnast pabora «3yuenue
COPTOB KYJIBTYpPHBIX PACTEHUH U
nmopoa AOMalIHUX JKUBOTHBIX»

0.5




MeToap! ceaeKIIMOHHON paboTHI.
95 JlaGopaTtopHnast pabora «M3yuenue 1 0.5
METO/IOB CEJIEKIIMU PACTCHUID)
JloCTH>KEHMS CeJIEKIMU PACTEHUN U
96 JKUBOTHBIX. [IpakTrueckas padota 1
«lIpuBuBKa pacTeHUID»
CoxpaHeHue, u3y4eHue u
97 UCIOJIb30BaHNE T€HETHYECKHUX 1
pecypcoB
buorexHonorus kak Hayka u
98 OTpaciib MPOU3BOJICTBA. 1 05
[IpakTuueckas padora «M3yuenue
00BEKTOB OMOTEXHOJIOT UM
99 OcHoBHBIE HampaBICHUS 1
CUHTETHYECKOH OMoJIoTun
100  XpomocoMHas ¥ TeHHass MHKCHEPHs 1
101  Menunuackre OMOTEXHOIOT I 1
PesepaHblii ypok. [ToBTOpeHue,
102 = o0oOmieHue, cucreMaTH3aHS 1
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 102 135
[TPOI'PAMME
11 KUIIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero H3}I’l'-lel-ll/lﬂ 06p:30q;gTeanble
K/p H/p pecypchl
1 OBoJIOLIMOHHAs Teopus Y. 1
[apsuna
5 JBH>KyIlIME CHUITbI 3BOJIFOLIUH 1
BHUJ10B 110 Y. J[apBuHY
bopn0a 3a cymiecTBoBanue,
3 €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
dopMupoBaHUE
4 CUHTETHUYECKOH TeopHUn 1
SBOJIIOLIMU
OTansl HBOIFOLIUOHHOTO
5 Ipoliecca: MUKPOIBOJIIOLMS U 1
MaKpO3BOJIOLUSA
6 [Tonynsmus — sneMeHTapHas 1
€IMHUIIA YBOJTIOIIUU
7 3aKOH T€HETUYECKOTO 1 05
paBHoBecus [x. Xapau, B. '




BaitaOepra. JlabopaTopHas
paborta «BrisiBieHHE
U3MEHYMBOCTH Y 0cOo0Oei
OJTHOTO BUJIA»

DneMeHTapHbIE (PaKTOPHI
IBOJIIOLUH

10

Dddekt ocHoBarems. Ihdekt
OYTBUTIOYHOTO TOPIIBIIIKA

Murpauuu. M3onsumumn
MOMYJIALNNA: reorpaduyueckas, 1
ononoruueckas

11

EctectBenHsbIi 0TOOp —
HaIpaBJsSomui GakTop 1
IBOJIIOIUH

12

13

[TonoBoii oT60p 1

[Tpucnoco0aeHHOCTh

OpPraHU3MOB KaK pe3yJbTaT
MUKPO3BOJIIOIUH.

JlaGopaTtopHnast pabota 1
«M3y4enune apomopho30B 1
WJIM0AJANTAlMI y pACTCHUH U
YKUBOTHBIX)»

0.5

14

15

16

[Tpumeps! npucnocoOaeHu y
OpPTraHU3MOB:
MOpP(OJIOTHYECKHE,
¢buznonoruyeckue,
OMOXHMUYECKHE,
MIOBE/ICHYECKHUE. 1
JlaGoparopHas paboTa
«IIpucnocobnenus
OpPraHU3MOB U UX
OTHOCHTEIJIbHAS
11EJIECO00PA3HOCTHY

Bun, ero xpurepuu u

cTpykTypa. JlabopaTopHas

pabota «CpaBHEHUE BUIOB IO 1
MOP(OIOTHUECKOMY

KPUTEPHUIO»

CrpykTypa Buzia 1

0.5

0.5

17

18

Bunoob6pazoBanue kak
pe3yIbTaT MUKPOIBOIIOIIH

CBs3b MHKPO3BOJIFOLUHN U
SIMMUACMHOJIOTUN




19

MakposBonronus.
[TaneonTonorn4eckue
METO/Ibl U3YUYECHHS IBOTIOLUU

20

21

22

23

Buoreorpaduueckue MeTobI
W3YYCHHUS SBOJTFOIHH

DOMOPHOIOTHYECKHE U
CPaBHHUTEJIbHO-
MOP(HOIOTHUECKUE METOTBI
U3YYCHUS IBOJIFOLIUU

MoJiekyIsIpHO-TeHETHUECKHE,
OMOXHMHUYECKHE U
MaTeMaTHYECKUE METOIBI
W3YYCHHUS SBOJTFOIIH

OO011He 3aKOHOMEPHOCTH
SBOJIIOLIUA

24

AJnlanTuBHAas paauanus.
HepaBHOMepHOCTH TEMIIOB
SBOJIIOLIUA

25

26

27

Hayunble rumnoressl
MIPOUCXO0XKICHUS KU3HU Ha
3emie

I[OHaquBIe MMpeACTaBJICHUA O
3apPOKACHHUHA )XU3HHU

OCHOBHBIE 3TaNbl
HeOpFaHI/I‘IeCKOﬁ 3BOJIFOLNH

28

29

I'mnotessl 3apoxkaeHus
JKU3HU

HcTopus 3eMian 1 METOIbI €€
u3yuenus. JlaboparopHas
pabora «3yuenue u
ONHMCaHUE UCKOIIAEMBIX
OCTAaTKOB JAPEBHUX
OpPraHU3MOB)

0.5

30

31

HauanpHble 3Tarnsl
OPraHUYE€CKON SBOJIOIUU

OBOIIOLUS DYKApUOT

32

OCHOBHEBIE ATAITbI 3BOJIFOITUHN
pacTUTEIBHOTO MHpA.
[TpakTnueckas pabota
«M3ydyeHne ocobeHHOCTEH
CTPOEHHS PACTEHUI Pa3HBIX
OT/EJIOB»

0.5




33

OCHOBHBIC ITaITbI OBOJOIHHA
KUBOTHOI'O MHpa

34

OBOIIOLUS KUBOTHBIX.
[IpakTuyeckas pabora
«M3y4enne ocodOeHHOCTEH
CTPOCHHSI TO3BOHOYHBIX
KHBOTHBIX)»

0.5

35

36

37

PasBurue xu3uu Ha 3emiie 1mo

3paM U Iepuoaam

MaccoBslie BbBIMHUPpAHUA —
OKOJIOTHYECCKHUE KPU3HCBI
mpouuIoro

CoBpeMeHHBbIH
9KOJIOTUYECKHI KPU3HUC, €T
0COOEHHOCTH

38

CoBpemMeHHas cuctema
OpPTraHU4eCKOTO MPOILIOTO

39

40

OcCHOBHBIE CHCTEMATUYECKUE
IPYIIIBI OPraHU3MOB

AHTpOHOJ’IOFI/IH — HayKa o
YCJIIOBCKEC

41

PazButne npencrasieHuit o
IIPOUCXOXKACHUN YeJIOBEKa

42

MecTo 4yelioBeKa B CUCTEME
OpPTaHUYECKOTO MHPA.
JlaGopaTtopHnas pabota
«3ydyenune ocobeHHOCTEM
CTPOCHUSI CKeJIeTa YelIOBeKa,
CBSI3aHHBIX C
PSIMOXOXKICHUEM»

0.5

43

44

45

JBroKymye Cuitbl
aHTPOIIOTEHE3a

CooTHolIeHUE
OMOJIOTUYECKHUX U
COLIMATIbHBIX (PaKTOPOB B
AHTPOTIOTEHE3E

OCHOBHBIE CTaIUU
aHTpPOIOTeHe3a

46

[TaseoreneTuka u
HaJIEOTEHOMUKA

47

OBOJIOLHS COBPEMEHHOTO
yelnoBeKa




48

Yenoseueckue pacsl.
[TpakTuueckas padota
«3yyeHne 3K0J10rn4ecKux
ajjanTanui 4eJI0BeKay

0.5

49

MexnucCuuIIMHApHbIE
METO/Ibl aHTPOIOJIOTUH

50

51

52

3apoxJeHe U pa3BUTHE
AKOJIOTUHU

MeTobI SKOJIOTHH.

JlaGopaTtopHnas pabota

«M3y4yeHne MeTo/10B 1
IKOJIOTUICCKUX

HCCIIETOBAHUI»

3HaueHHE YKOJIOTHUSCKHUX
3HAHUH JJIA 4C€JI0BCKaA

0.5

53

54

Dkonoruyeckue HaKTopsl 1

AbuoTtndeckue (HaKTopsl.

CBeT Kak 3K0JIOTMYECKUI

daxrop. JlabopaTopHas

pabora «BblsiBneHue 1
MIPUCTIOCOOICHUI

OPTaHW3MOB K BIIHSTHHIO

CBETa»

0.5

55

56

57

AOGuotnueckue GpakTOpHI.
Temneparypa kax
HKOJIOTUYECKHUM (PaKTop.
JlaGopaTtopHnast pabota
«BpIsiBIEHNE
npucnocoOnIeHni
OpPraHU3MOB K BIUSHUIO
TEeMIIepaTypbI»

AOuoTtuyeckue (HaxTopsl.

BnaxnocTs kak

9KOJIOTHYECKU (haKkTop.
JlaGoparopHas paboTa 1
«AHaToMHYECKHE

O0COOEHHOCTH pacTeHH U3

Pa3HBIX MECT OOUTAHUS

Cpenpl 00uTaHUS OPraHU3MOB 1

0.5

0.5

58

59

60

buonornueckne puTMbl

Kuznenusie Gpopmel
OpraHU3MOB

buoTtnueckue paxkTopsl 1




61

3HaueHne OMOTHYECKUX
B3auUMOJICUCTBUHN s
CYIIECTBOBAHMS OPraHU3MOB
B cpezie OOuTaHus

62

DKOJIOTUYECKUE
XapaKTePUCTHKH TOIYJISIAN

63

64

65

OcHOBHBIE IIOKA3aTeIH
HOIYJISILUU: YUCIIEHHOCTbD,
IUIOTHOCTb, BO3pAaCTHas U
[10JIOBAsi CTPYKTypa

OcHOBHBIE IIOKA3aTeIH
HOMYJIALUH: POXKIAAEMOCTb,
IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU
DKosoruyeckas CTpyKkTypa
HOIYJIALUH

66

JlnHaMuKa nomysisuuu u eé
peryJsanus

67

68

69

Kpussie pocta yncieHHOCTH
nonyJyisanuu. Kpussle
BbDKHUBAHUS

OKoJiornyeckasl HUIA BUAA.
JlaGopaTtopHnas pabota
«IIpucnocobnenus cemsiH
pacTeHUM K pacCEICHUIO»

Bun kak cucrema nonyisuui

0.5

70

3aKOHOMEPHOCTH TTOBEICHUS
n MI/IFpaIII/II\/'I JKHUBOTHBIX

71

72

Co00111eCTBO OPraHU3MOB —
OuoLeHo3

DKocucTemMa Kak OTKpbITasd
CHuCTEMa

73

74

75

Kpyrosopot BemiecTs u
IIOTOK HEPTUU B IKOCUCTEME

OcCHOBHBIC TTOKa3aTeIN
O9KOCHCTEMBI

OKOJIOTHYECKUE nrupaMHuabl

76

77

H3meHeHuns cooOIecTB —
CYKIIECCHH

[IpupoHBIE 5KOCHUCTEMBI.
DKOCHUCTEMBI 03€p U peK.
OKxocucreMsl MOpel U
OKEaHOB




78

[IpupoaHbIE S3KOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB,
CTEIeH, MyCThIHb

79

80

81

82

83

84

AHTpOHOI‘eHHBIe 9KOCHCTCMBI

YpO603KOCHCTEMEI.
[TpakTuyeckas padora
«M3y4eHue u onucaHue
ypOOIKOCUCTEMBI»

3aKOHOMEPHOCTH
(hopMHUpPOBaHUSI OCHOBHBIX
B3aMMO/JICUCTBUI OPraHU3MOB
B DKOCHCTEMAaX

MexaHu3MEbI BO34EHCTBUA
3arps3HEHUHN Pa3HBIX THUITOB
Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM,
MOMYJISIIIOHHOM U
9KOCHUCTEMHOM YPOBHSIX
buochepa —
obmernaneTapHas 000JI09Ka
3emnu

VYuenne B. U. Bepuaackoro o
ouocdepe

0.5

85

86

3aKOHOMEPHOCTH
CyLIeCTBOBaHHS OHOC(EpHI
KpyroBopotsl BemiecTB u
OMOre0XUMHUYECKUE IUKIIBI

87

30HaNbHOCTH OUOCHEPBI.
OcHOBHBIE OMOMBI CYIIN

88

89

VYcroitunBocTh Ouochepsl

DKOJIOTUYECKUE KPHU3UCHI 1
HUX IIPUYHHBI

90

91

92

Bo3sngeiicTBue yenoBeka Ha

ouochepy

AHTpPOIIOT€HHOE BO3/IEHCTBUE
Ha PaCTUTEIIbHBIN 1
JKUBOTHBIN MU

Oxpana npuposl

93

OCHOBHBIE IPUHIIUIIBI
YCTOMYHUBOTO pPa3BUTHUSA
YeJI0BEYEeCTBA U MIPUPO/IbI

94

PanmonanbHoe
MPUPOAOIIOIb30BAHUE U




COXpaHEHHE OMOJIOTUYECKOTO
pa3HooOpa3us 3emMin

O06o06mIeHne o Teme
95 «MukposBoItOIHs U €€ 1
pe3yabTaTh»

O000111EeHME 110 TEME
96 «Maxkpo3BoJTronus u € 1
pe3yIbTaTh)

O00011EeHME 110 TEME

97 «IIpoucxoxeHrue u pa3BUTHE 1
JKU3HU Ha 3eMJie»

O0001enue Mo TeMe
98 «ITporcxoxieHne YyenoBeKa — 1
AHTPOIIOTCHE3)

O06o06mIeHne o TeMe
99 «IKOJIOTHSI — HAayKa O

B3aMMOOTHOIICHUAX
OpPraHnu3mMoB»

O00011IEHIE IO TEME
100  «Opranusmsl u cpena 1
oOuTaHus»

O060011IeHNE 10 TEME

101 «IKOJIOTHS BUIIOB U 1
TIOIYJISAID
O000I11IEHNE TT0 TEME

102  «buocdepa — rnobanpHas 1
9KOCHUCTEMAY

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 102

7.5




YYEBHO-METO/JINYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
MNPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* buonorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rmoB A.M. u npyrue; mon
penakuueit [laceunuka B.B., Akiinonepnoe obmectBo «M3narenscTBo «IIpocBemnieHuey

* buonorus, 11 xmacc/ Ilaceunnk B.B., Kamenckmii A.A., Py6roB A.M. u apyrue; mon
penakuueit [Taceunuka B.B., Akiimoneprnoe obmectBo «M3natensctBo «IIpocBemieHuey .

Y4eOHO-MEeTOINYECKUN KOMILIEKT JUIsl u3ydeHus Kypca 6uonoruu B 10 knacce (yriryOiaEHHBINH),
CO3aHHBIN aBTOPCKUM KOJIJIEKTUBOM O] pyKoBojacTBoM B.B.Ilaceunuka:

1 TIpumepnbie paboune nporpaMmsl. [Ipenmernas nuaus yuyeOHuKoB «JIuaus sxuzHm». 10 -
11 xmaccer: yueb6. Ilocobme st ob6meoOpasoBar. Opranuzarnuii:  yriay0ia.  ypoeHs/B.B.
[Taceunuk, I'.T". IlIBenioB, T.M. Edumona. - M.: [Ipocsemenue, 2019

[ Yue6nuk/B.B. [Taceunuk, A.A.Kamenckuii, A.M.Py61oB. - M.: IIpocsemienue, 2020

[1 Coopuuk 3amau u ynpaxsenuit/ B.B. Ilaceunuk, A.A.Kamenckuii, A.M.Py6uoB. - M.:
IIpocsemenue, 2020

METOJIUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

Harmsiiabie, IEMOHCTPAIMOHHBIC M JPYTUE CPEICTBAa OOYYEHUS: MOPTPEThI BBIIAIOIIUXCS
Ouwonoros; repOapum (coBpeMeHHas (opa); KOJUICKIMS O0OpasloB HMCKOMAEMBIX PACTEHUH W
)uBOTHBIX; CD  (Omonornueckwe  SHIMKIONEAWH,  CJIOBApH,  CIPAaBOYHUKH, COOPHUKH
MIPOBEPOYHBIX 3aJIaHWH, IUIAKTHYSCKHE MAaTepHabl K OCHOBHBIM pa3jellaM M TeMaM Kypca Ha
9JICKTPOHHBIX  HOCHUTENSAX); KOMIUIGKT MHKPOIIPENapaToB; KOMIUICKTBI  JEMOHCTPAIIMOHHBIX
TaOJIMI TIO0 OWOJIOTHH; KOMIUIEKTHI TPAHCIIAPAHTOB; JIOTOK IS pa3laTOYHOrO0 MaTepuana; JIyma
IpernapoBaibHasi; aymna py4Has; MHKPOCKOII [IKOJIbHBIH; MO/IEIN-aNIUTMKALHH,
HU300paXkarolue pa3IndHble OWOJIOTMYECKHE TMPOIECChl B 00JIACTH OWOXUMHUH, TCHETHKH,
SMOPHOJIOTHH,  DBOJIOIHMH, OSKOJIOTHH; HAOOp  MpPENapoBAIBHBIX  WHCTPYMEHTOB;  HaOop
XUMUYECKOW TIOCYIbl W MPUHAMIEKHOCTEM Juisi Ja0OpaTOpHBIX padoT; claia-aab00oMBlI,
MOCBSIICHHBIC TMpo0OJeMaM DBOJIONMH M SKOJOTHMH; CIUPTOBKAa JlabopaTtopHas; IU(pPOBOI
MHUKPOCKOII.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
HNHuTepHeT-pecypcesl

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

OBPA30BAHUSA TAAAKOBCKUIA" AICHOFOPCKOIO PAMIOHA TYJIbCKOW
OBJIACTMU, lNonyb6eBa AHxena AnekcaHapoBHa

MYHUUMUNAJIbHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE "LEHTP 01.10.23 13:02 (MSK) MpocTas noanuck




