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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma mo yuebHOMy mpeamery "buonorus" (manee - OHOJOTHS) Ha YPOBHE CPEIHETO
oOmiero oopa3oBaHus pazpadboraHa Ha ocHOoBe DenepanbHOro 3aKkoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBannu B Poccuiickoit ®enepanun», ®PI'OC COO, KoHuenmuu mnpernogaBaHusi y4eOHOTO
npenMera «buonorus» u OCHOBHBIX MOJOXKEHUH (enepanbHOI paboyeil mporpaMMbl BOCIUTAHUS.

YueOnblit npenmer «buomnorus» yrimyonénHoro ypoBHs uzydeHus (10-11 kmaccer) siBisiercst
OJIHUM U3 KOMIIOHEHTOB TmpeamMeTHoW obnactu «EcrtecTBeHHO-Hay4yHble mpeaMeTsl». CoriacHo
nonoxeranssM ®I'OC COO npoduiibHble yueOHbIE TPEAMETHI, U3ydaeMble Ha yriIyOJIEHHOM YpOBHE,
SBISIFOTCS  criocoOoM nuddepeHmaniy oOyd4eHHsI Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHHS H
MPU3BaHbl OOECIIEYUTh IMPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHHM OOIIUM, CpPEIHUM
npodeccnoHaNbHBIM U BBICHIMM 00pa3oBaHueM. B To ke BpeMs KaKIblil U3 3TUX y4EOHBIX MPEAMETOB
JOJDKEH OBbITh OPUEHTUPOBAH HAa MPUOPUTETHOE pelIeHHEe O0pa30BaTENbHBIX, BOCHUTATENIbHBIX U
Pa3BUBAIOIIMX 33/1a4, CBSI3aHHBIX ¢ MpodOopUeHTAIEe 00yJalomUXCs U CTUMYIMPOBAaHUEM HHTEpeca
K KOHKPETHOW OOJaCTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHMEH, MEIUIIMHOW, 3KOJIOTHEH,
MICUXOJIOTHEH, CTIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mipeamety "buosorus" naér mpeacraBieHHe O eI M 3a7adax
u3ydyeHus ydeOHoro mpenmera «buonorusi» Ha yriyOIEHHOM YpPOBHE, OMpeleNsieT 00s3aTelnbHOe
(MHBapUaHTHOE) NPEIMETHOE COJEp)KaHue, €ro CTPYKTYpUpOBaHUE [0 pas3jieraamM M TeMaw,
pacmpezienieHue Mo Kiaccam, peKOMEHAYeT MOCIeAOBAaTENbHOCTh M3yYeHUs yd4eOHOro marepuana c
Y4€TOM MEXKIIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKU Y4eOHOTO Ipolecca, BO3PACTHBIX
ocobeHHoCTel oOydaromuxcs. B mporpamme mo 61M0JI0ruM peann3oBaH MPUHIUI TPEEMCTBEHHOCTH C
U3ydeHHeM OHOJIOTMM Ha YypOBHE OCHOBHOTO oOmero oOpa3oBaHusi, Onarojaps uemy
IPOCMATPUBAETCSl  HANpPaBJIEHHOCTh Ha TMOCIEAYyIOIee pa3BUTHE OMOJIOTMYECKUX  3HAHMH,
OPUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, SKOJIOTHYECKOI0
MBILUIEHUS, MPEICTABICHUA O 3I0pOBOM 00pase XKM3HM, Ha BOCIHMTAaHHE OEpEkKHOro OTHOLIEHUS K
OKpYJKarolel mTpupoaHo cpeae. B mporpamme mo OHOJNIOTMH TakKe TOKa3aHbl BO3MOXXHOCTH
yuebHoro mnpeamera «buonorus» B peanuzaumuu TpedoBanuii PI'OC COO k MIaHUpYyeMbIM
JUYHOCTHBIM, METalpeIMETHbIM M IpEeIMETHbIM pe3yiapTaTaM oOydeHus U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHON AEATENbHOCTH OOYYAIOUIMXCS MO0 OCBOCHHUIO COAEPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYuebublit mpeamer «buonorus» Ha ypoBHE cCpeiHero oomero oOpa3oBaHHUS 3aBepIlaeT
Ouosoruueckoe 0Opa3oBaHME B IIKOJE M OPUEHTHUPOBAH HA paCIIMpPEHHE M YIIIyOJieHue 3HAHUU
o0yyJaromuxcs 0 KUBOM MPHUPOJIE, OCHOBAX MOJIEKYJSPHON M KJIETOYHON OMONIOTHH, SMOPHOIOTUU U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIFOIIMOHHOTO YUYEHHUS U IKOJIOTHH.

N3yuenne ydeGHOro mnpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaOIIMXCsl K MOCIENYIOMEeMY MOJy4eHHI0 OMOJIOrMYecKoro o0pa3oBaHus B By3ax U
OpraHu3alMsIX CpeaHero mnpodeccuoHanbHOro obpa3oBaHusi. OCHOBY €ro COJEpXaHUS COCTaBIISET
cucreMa OWOJIOTMUECKUX 3HAHWUMW, MOJYYEHHBIX MPHU H3yYEeHUH OOYYaroIIMMUCS COOTBETCTBYIOLIMX
CHCTEMaTUYeCKHX pa3ziesioB OMOJIOTUN Ha YPOBHE OCHOBHOTO o01ero odpasosanus, B 10—11 kiaccax
9TH 3HAHUS NMOJIYYaroT pa3BUTHE. Tak, pacIMpeHbl U yriayOiIeHbl OMOIOrHUeCcKre 3HAHUS O PACTEHUSIX,
KHUBOTHBIX, TpHOax, OaKTepHsxX, OpraHu3Me 4YelloBeKa, OOHIMX 3aKOHOMEpPHOCTSAX IKHU3HH,
JIOTIOJTHUTENBHO BKIIIOUEHBI OHOJIOTHUYECKHE CBEACHHSA MPHUKIAJHOTO M TOHMCKOBOTO XapakTepa,
KOTOpBbIE MOXKHO MCIIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCHeaytomero Beidopa npodeccun. Bozmoskna
TaK)K€ HWHTEerpanus OMOJIOrMYeCKUX 3HAaHUH C COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJYyYEHHBIMH
00y4aroImuMUCs MPH U3y4eHUH (PU3MKH, XUMUH, Treorpaduu 1 MaTEeMaTHKH.

CtpyKTypa mporpaMMbl o yaeOHOMY TmipeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBII
U DBOJIONUOHHBIA MOAXOABI K H3ydeHHio Ouonornu. CorinacHo MM, H3Y4YalOTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE ISl KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHHU3alluH, HBOJIOLUU
OpPraHUYeCcKOro Mupa Ha 3emie, COXpaHEHHUs OMOJIOrHYecKoro pasHooOpasus muiaHetsl. Tak, B 10
KJIacCe M3Yy4alOTCS OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWOIOrHH, 3MOPUONIOTUH M OUOJIOTHUU



pa3BUTHs, TEHETUKU M CEJEeKIMH, OMOTEXHOJIOTUM U CHUHTETUYECKOM OMOJIOTHH, aKTYalM3UPYIOTCS
3HaHUs OO0ydarolMXxcs MO OOTaHMKe, 300J0TMM, aHATOMHUH, (pu3Moioruu 4yeioBeka. B 11 kiacce
M3Y4YaIOTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBHI 9KOJIOTUHU M yueHHe 0 Orocdepe.

Vuebubiii npeamer «buonorus» Opus3BaH  00ECIEYUTh  OCBOEHHE  OOYYaroIUMHCS
OMOJIOTMYECKUX TEOpPUH U 3aKOHOB, WAEH, MPUHIUIIOB U MPaBHJI, JEKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUPA, 3HAaHUH O CTPOEHUH, MHOIO0Opa3suu U OCOOEHHOCTSX KIIETKH,
OpraHu3Ma, TMOMYJIALWH, OHOLIEHO3a, AKOCHCTEMbI, O BBLAAIOMUXCA HAYYHBIX JOCTIKEHHSX,
COBPEMEHHBIX MCCJIEIOBAHUAX B OWOJIOTUM, NMPUKIAAHBIX AaCHEeKTax OWOJIOTMYecKUuX 3HaHMM. Jlis
Pa3BUTHS U TOJICPKaHKUS HHTepeca 00ydJaromMXcsi K OMOJIOTHH HapsIy CO 3HAYUTEIBbHBIM 00BEMOM
TEOPETUYECKOI'0 MaTepuaja B COJIEpKaHUM IPOrpaMMbl 110 OMOJIOTUH MPETYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBJICHHUS M PAa3BUTHA TOM WM MHOM 00jMacTh OMOJIOTHH, BKJIAIOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pellIeHHE BaXKHEHIIMX ONOJOTMUECKUX U KOJOIMUYECKUX IPOOIeM.

Ilenp u3yueHus ydeOHoro mnpenmera «buosiorus» Ha yriyOJEHHOM YPOBHE — OBJIAJICHHE
00y4aroIMMUCs 3HAHUSIMU O CTPYKTYPHO-(DYHKLIMOHAJIbHON OpraHU3allMM >KUBBIX CHCTEM DPAa3HOIO
paHra M mnpuoOpeTeHHE YMEHUM WCIOJIb30BaTh O3TU 3HAHMSA B (HOpPMHUpPOBAHMM MHTEpeca K
ornpees€HHON 001acTH NPOQPecCHOHANBHOMN 1eATebHOCTH, CBA3aHHOM ¢ OMOJIOTHEN, WK K BBIOODPY
y4eOHOTO 3aBeICHUS TSI TPOAOIDKEHHS OMOJIOTHYECKOT0 00pa3oBaHMsL.

JocTwkenne nenu u3ydeHus ydeOHoro npeamera «buosorus» Ha yriyOaéHHOM YypOBHE
o0ecrieYnBaeTCs pelIeHUEeM CIeTYIONUX 3a/1au:

o OCBOCHHME OOYYarOIIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUH: 00 OCHOBHBIX OMOJIOTMYECKHUX
TEOpUAX, KOHLEINUMUAX, THUIOTE3aX, 3AaKOHAX, 3aKOHOMEPHOCTSAX U IPaBHaX, COCTaBJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHUpPA; O CTPOCHHH, MHOTOOOpPa3Hd M OCOOCHHOCTSAX
OMOJIOTHYECKUX cuUcTeM (KJIeTKa, OpraHu3M, IMOMmyJsuus, BHJ, OuoreouneHo3, Ouocgepa); o
BBI/IAIOIINXCS OTKPBITHUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUH;

o O3HaKOMJIEHHE O0YYaloIuXcs ¢ METOJaMHU MO3HAHUS JKUBOM MPUPOJBI: UCCIEI0BATEIbCKUMHU
MeToJaMH OMOJIOTUYECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTHH
pa3BUTHs, TEHETUKH M CEJEeKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOH OMOJIOTHH, MaJICOHTOJIOTHH,
9KOJIOTMH); METOJIaMU CaMOCTOSITEIbHOTO MTPOBEIEHUSI OMOJIOTHYECKHUX HUCCIIE0BaHM B 1abopaTopun
U B Ipupojie (HabojeHne, U3MEepeHne, SKCIIEPUMEHT, MOJICIIMPOBAHUE);

o OBJIaJIcHUE OO0YyYarolMMHUCI YMEHHSIMH: CaMOCTOATEIbHO HaXOAWTh, AaHAJIW3UPOBaTh H
UCIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMAIMIO; IOJIb30BaThCS OWOJIOTMYECKON TEPMHHOJIOTHEH u
CHUMBOJIMKOM; YCTaHABJIMBATh CBSI3b MEXAY Pa3BUTHEM OUOJOTHHM M COIMAIbHO-?KOHOMHYECKUMH U
HKOJIOTMUECKUMHU MpOoOJIeMaMU YEIOBEYECTBA; OIEHUBATh IOCIEACTBUS CBOEH JEATEIBHOCTH IO
OTHOIICHMIO K OKPYKaIoIe MpUpPOAHOM cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/IOPOBBIO OKPYKAIOIINUX
Joeil; 000CHOBBIBaTh U COOMIOAATh Mephl MPO(UIAKTUKM MH(EKIMOHHBIX 3a00JeBaHUM, MpaBuiia
MOBEJICHUs B TMpuUpoJe U oOecreyeHus Oe30MacHOCTH COOCTBEHHOM JKU3HEAEATENbHOCTH B
Ype3BhIYANHBIX CUTYalUSIX TPUPOIHOTO M TEXHOI'€HHOI'O XapaKTepa; XapaKTephu30BaTh COBPEMEHHbBIE
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

o pa3BUTHE Yy OOYYaIOLIUXCS WHTEIJIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW B TMpoIecce
3HAKOMCTBAa C BBIIAIOIIUMHUCA OTKPBITUSIMM U COBPEMEHHBIMH HCCIIEIOBaHUSIMU B OHOJIOTHH,
pelmaeMbpIMH €10 TpoOJeMaMu, METOJOJOrHed OMOJIOTHYECKOr0 MCCIEOBAaHUs, IPOBEIACHUS
SKCIIEPUMEHTAJbHBIX  HCCIENOBAaHUM,  pelieHus  OMOJIOrMYecKHMX  3aJad,  MOJEIMpPOBAHUS
OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

o BOCIIUTaHHE y OOYyYaroIMXcs LEHHOCTHOIO OTHOLICHWsI K >KMBOM NPUPOAE B LEJIOM U K
OTAENbHBIM €€ 00BEKTaM U SBJICHUAM; (POPMHUPOBAHUE HKOJOTHMUECKOH, T€HETUUECKOW IpaMOTHOCTH,
o01eit KyJabTYpbI MOBEICHUS B IPHPOJIC; HHTETPAllUK €CTECTBEHHO-HAYYHBIX 3HAHUM;

o npuoOpereHne o0y4aroIMMHUCS KOMIIETEHTHOCTH B pallMOHAJIBHOM IPHPOJONOJIE30BaHIH
(cobmronenne mpaBuJI TIOBEACHHS B MPHUPOJE, OXPaHbl BHJIOB, PKOCHUCTEM, OHocdepbl), COXpaHCHUH
COOCTBEHHOTO 37I0POBBSI M 3JIOPOBBS OKPYXKAIOMIMX JIOAeH (coOmomeHuss Mep NpOoPUIaAKTHKA
3abosneBaHui, obOecreyeHue O€30MACHOCTU JKU3HENESITEIbHOCTH B 4YPE3BBIYAMHBIX CUTYalMsIX



MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIONIb30BaHUs OHMOJOTHMYECKHX 3HAHUA U
YMEHUI B IOBCETHEBHOW KU3HH;

o CO3/aHME YCIOBMH I OCO3HAHHOTO  BbIOOpa  OOYYAalOIIUMHCS  WHAMBHUIYAIbHOM
o0pa3oBaTeNbHOM  TPAaeKTOpPHM,  CIOCOOCTBYIOUIEH — mocieayromeMy  NpodecCHOHAILHOMY
CaMOOTIPE/ICIICHUI0, B COOTBETCTBUU C HHIMBUyaTbHBIMUA HHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

OO11iee 4nCiIo YacoB, OTBEICHHBIX HAa M3y4YeHHE OMOJIOTMH Ha YriyOJIeHHOM YPOBHE CPEIHEro
obmiero oopazoBanus, cocrapiseT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hepeno), B 11 kmacce —
102 gaca (3 gaca B HeZEIO).

OT16op opranu3anMoHHBIX (HOPM, METOIOB M CPEACTB 0Oy4eHUSI OMOIOTHH OCYIIECTBIISETCS C
yuéToM crneuuuKd ero coAepaHusi M HalpaBICHHOCTH Ha MPOJODKEHHE OHOJIOTHYEeCKOro
00pa3oBaHMs B OpPraHU3ALUAX CPETHETO MPOPECCHOHATBFHOTO M BBICILIETO 00pa30BaHU.

OO0s3aTeNbHBIM  YCIIOBUEM TPU OOY4YeHHH OWOJIOrMH Ha YIIyOJIEHHOM YpOBHE SBIISETCS
MPOBEJICHUE JTaOOPATOPHBIX W MPaKTUYeCKuX padoT. Takxke ydacTue OOyJarolMXCsS B BBITOJHCHUU
MIPOEKTHBIX U Y4eOHO-HCCIEeNOBATEIbCKIX PadOT, TeMaTHKa KOTOPBIX OINpEAENseTcs y4uTeJIeM Ha
OCHOBE UMCIOIINXCS MaTePUATHHO-TEXHHUECKUX PECYPCOB U MECTHBIX TPUPOTHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA

10 KUIIACC

CopaepxaHue MporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IIPOBEPKY T'OCYAAPCTBEHHOU
urorosoi arrectanuu (I'NMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OHMOJOTHS — KOMIUIGKCHas Hayka. KpaTkas HCTOpUsS pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku v uzydyaeMble UMH MpoOseMbl. OyHIaMeHTaIbHbIE, IPUKIIAJAHBIE U TIOMCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3nauenue Ouosnoruu B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA.
[Tpodeccun, cBsazanubie ¢ Ouonoruel. 3HaueHre OMOJIOTHH B IPAKTUYECKON JACATEIBHOCTH YEIOBEKA!
MEIULMHE, CETbCKOM X0351CTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I'.
Mengens, B. U. Bepnanckwuii, U. I1. I1aBnos, . . Meunukos, H. 1. Baunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuer 1 cxembl: «CBsi3p OHOJNIOTHH C APYrMMH HaykamMmy», «CucTemMa OHOJIOTHYEeCKHX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHusi Ouojoruu. CBOMCTBAa KUBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh W IEIOCTHOCTh, CIOXKHOCTh U YIOPSIOUYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3allMs, CaMOBOCHPOU3BEACHUE, Pa3apakMMOCTb, U3MEHUYMBOCTb, POCT M
pa3BUTHE.

VYpoBHM  OpraHuM3anmuu  KUBBIX  CHUCTEM:  MOJEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIH,
OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUAOBOM, SKOCHUCTEMHBIM (OMOreoleHOTUYEeCKUit), OnochepHBbIN.
[Ipoueccel, mpoucxoasmye B KUBBIX cucTeMax. OCHOBHbIE MpU3HAKU kHUBOro. Ku3Hb Kak (opma
cyiiecTBoBaHUs MaTepun. Hayku, n3ydaroiine >KuBble CHCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aINH.

W3ydeHue >KuMBBIX CcHUCTeM. Mertoabl Ouonorndyeckoi Hayku. HaOmroneHue, u3MepeHwHe,
SKCIEPUMEHT, cUCTeMaTu3anus, metaaHain3. [[oHsITHE O 3aBUCMMOM M HE3aBUCUMOW MEPEMEHHOM.
[InanupoBanue skcnepuMenTta. [loctaHoBka u mpoBepka runore3. HyneBas rumoresza. Ilonstue
BbIOODKM U €€ nocToBepHOCTh. Pa3bpoc B Ouonormyeckux gaHHbIX. OLEHKa JIOCTOBEPHOCTHU
MOJIYYEHHBIX  pe3ynbTaToB. [IpUYMHBI  HCKa)XX€HUA  pe3ynbTaTOB HJKclepuMeHTa. [loHsiThe
CTaTHUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TTPU3HAKH KXU3HNY, «bronornueckune cucreMol», «CBONCTBA
KUBOM MaTtepum», «YpOBHU OpraHu3aluu KUBON MPUPOIbD», «CTPOCHHE )KUBOTHOU KIETKNY», « TKaHU
KHUBOTHBIX», «CHCTEMBbl OpraHoOB 4YEJIOBEYECKOTO opranusmay, «buoreonenos», «buocdepar,
«MeTtobl U3yueHUs )KUBOU MTPUPOIBI.

OGopynoBanue: nabopaTopHOe OOOpYJAOBaHUE JIsi TPOBEACHUS HAOJIOJACHUHN, W3MEPECHHMH,

AKCIIEPUMEHTOB.
IIpakTuyeckas padora «/cnonp30BaHME pa3IMYHBIX METOJOB IIPU H3YYEHHUH HKUBBIX
CUCTEM.
Tema 3. buosiorusi KjieTku
Knerka — cTpykTypHO-(QYyHKIMOHATIbHAS €AMHUIA >KUBOro. McTopusi OTKPBITHS KIIETKH.

Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. lIBann, M. Illneiinen, P. Bupxos). OcHoBHBEIE
IIOJIOXKEHUSI COBPEMEHHOM KIIETOYHON TEOPUHU.

MeTtoapl MOJEKYJSIPHOW W KJIETOYHOM OWOJOTHH: MHMKPOCKOMHS, Xpomartorpadus,
anekTpodope3,  METOJ]  MEUEHBIX  aToMoB,  Jaud¢epeHIuanbHoe  LEeHTpU(yrupoBaHuE,
KyIbTUBHUPOBAaHUE KIETOK. M3yueHue ¢hurxcupoeanuvix Kiemox. DIEKTPOHHAS MHKPOCKOIHS.
Kongoxanvnasa mukpockonus. Bumanvhoe (npusicuznennoe) uzyuenue Kiemox.

JemoHCcTpauMu



IToptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmumpl um cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockomy, «Mcropus
pa3BUTHSA METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOINpENnaparbl pPAaCTUTENbHBIX, >KUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IlpakTuyeckass padora «l3ydeHue MeETOMOB KJIETOYHOH Ouojorun (Xpomarorpadus,
anekTpodopes, nuddepenunanpHoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOdJIeMeHThI. Boa u e€ poip Kak
pacTBOPUTENISA, pEareHTa, y4aCcTHE B CTPYKTYpUPOBAHUM KIIETKH, TEIUIOPETYJALMH. MHUHEpalbHbIE
BELIECTBA KJIETKH, UX Onosiornyeckas posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buosiornueckue noiaumepsl. benkn. AMHUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypbl OenkoBoil Monekyinbl. [lepBudnas cTpykTypa Oenka, MenTHAHAS CBS3b.
Bropuunas, TpetuuHasi, yeTBepTUYHAs CTPYKTYphI. JleHatypanus. CBoiictBa 6enkoB. Knaccudukanus
0enkoB. bruonornueckue QyHKITMN OCIKOB. [Ipuoknsi.

VYrneBoabl. MoHOcaxapuabl, AUCAaxapHibl, OJUTrocaxapuabl U mojucaxapuiasl. OOmmil mnian
CTpoeHUs U (PU3UKO-XMMHUYECKHE CBOMCTBA YIIIeBOAOB. bronornueckue yHKIMH yTI€BOIOB.

Jlunuaer. 'mapodunbHo-ruapodoOHbIe cBolicTBa. Knaccudukamus munuaos. Tpuriuiepuisl,
dochomumuapl, BockH, crepounabl. buonormueckue ¢GyHKIMM JMnuaoB. OOmme  CBOWCTBA
OMOJIOTrMYeCKUX MeMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, MOJTYIMPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JJHK um PHK. Crpoenue HykiaenHOBbIX KuciaoT. HykineoTuasl.
[Mpunmun kommnementapHoctu. IlpaBuno Yapradgda. Crpykrypa JAHK — nBoiiHas coupaib.
Mectonaxoxaenue u 6nonorunueckue pynkuuu JHK. Bunst PHK. ®ynkuun PHK B kietke.

Crpoenne monexkynel AT®. Makposprudeckue cBsa3u B Mmoiekyile AT®. buonormueckue
¢byakuun  AT®. BoccTaHOBIIEHHBIE  TMEPEHOCUYMKH, WX GYHKIMM B KIETKe. /[pyeue
nykneozuompugocgamor (HT®). CexenupoBanue [AHK. Memoowvr cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHast Ouonorus: OHOXUMHYECKHE M OHWOPHU3UUECKUE HCCIEIOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHOMN CTPYKTYpbl OUoMoneKyn. Moodenuposanue cmpykmypol u yHKyuii OUOMoneKyn u
ux xomniexcos. Komnvromephulii ousaiin u opeanuyeckuti cunmes OUOMONEKYI U UX HENnPUPOOHbIX
aHano2oe.

JleMoHCTpan U

[Toptpersr: JI. [lonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxiun, ®. Canrep, C.
IIpy3unep.

Huarpammbl:  «Pacmpenenenre  XMMUYECKMX ~ DJIEMEHTOB B HEXHBOM  MPUPOJIEY,
«Pacnipenenenne XUMHYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpel u cxemsl: «llepuogndeckas TabmuIla XUMHYECKHUX JJIeMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJIbI», «BeriecTBa B cocTaBe opraHuzMoBy, «CTpoeHre MoJeKyibl 0enka», «CTpyKTypbl
0enkoBOl  MOJeKkynbl», «CTpoeHHe MOJIeKyNl YriaeBoaoB», «CTpO€HUE MOJEKYJ JIHUIHIOBY,
«Hyxnennosble kucnote», «Ctpoenue moaekyisl ATD».

O6opynoBaHue: XuMU4ecKas ocyia 1 00opy1oBaHHe.

JlaGopaTopHnas pa6ora «OOHapyxeHHE OEJIKOB C OMOIIbIO KAUE€CTBEHHBIX PEaKIUii».

JlaGoparopHasi padora «lccregoBaHne HYKIEHMHOBBIX KHCJIOT, BBIAEIEHHBIX H3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: JSyKapuoTHYecKas U Tmpokapuotudeckas. CTpyKTypHO-(YHKIHOHAIbHBIE
00pa3oBaHMS KIETKH.

Crpoenne npokapuoTudeckoil kinetku. Kierounas crenka Oaktepuit u apxeid. OcoOeHHOCTH
CTpOCHUS TeTepOoTPOoPHON U aBTOTPOGHON MPOKAPUOTHYECKUX KIIETOK. MeCTO M poJib MPOKApPHOT B
OuoIIeHO3aX.



Crpoenrie ¥ (YyHKIMOHMPOBAHUE HYKAPHOTHUECKOW KieTku. I[lmazmaruueckas memOpaHa
(mna3manemma).  CrpykTypa  Iula3Matuyeckoil  memOpanbl.  TpaHcmopT — BemiecTB — uepes
IUIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbIM (muddy3us, obnery€Hnas audQy3us), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIA aKTUBHBIA TpaHcopT). [lomynponumaemocts MeMOpansl. Pabota HaTpwHii-
KaJMEeBOT0 Hacoca. DHJOUUTO3: MUHOLUTO3, (haroruTo3. Jk3ouuTo3. Knerounas crenka. CTpykTypa u
(GYHKIIUU KIETOYHOM CTEHKH pacTeHUi, rpuOoB.

Huronnazma. [urozons. Lutockener. JIBuxenue wurToruiazmbel. OpraHoWabl KIIETKH.
OnHomeMOpaHHBIE OPTraHOWIBI KIETKH: HHAomiasMmarudeckas cerb (DIIC), ammapar ['ombmkw,
JM30COMBI, HX CTPOCHUE M PYHKIMHU. B3auMoCBs3b OAHOMEMOPAaHHBIX OPraHOUIOB KileTKu. CTpoeHne
TpaHyJIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enxog ¢ IIIC. CUHTE3 paCTBOPUMBIX OEJIKOB.
CuHTe3 KIETOUHBIX MeMOpaH. [nankuil (arpaHyispHbIN) 53HJIOIUIA3MATUYECKUN PETUKYIIYM.
CekperopHass ¢yHkums anmapara [oabmku. Moougukayus 6Genkos 6 annapame 1oavodcu.
Copmuposka 6enxoe 6 annapame I onvodxcu. TpaHCIOPT BELIECTB B KieTKe. Bakyonu pacTUTEIbHBIX
kierok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE ~ OpPraHOMJIbI ~ KJIETKU: MWUTOXOHJAPUH, IUIacTUiAbl.  [Ipoucxooicoenue
mumoxouopuil u naracmuo. Cumbuoeenes (K.C. Mepeocxkosckuii, JI. Mapeynuc). Ctpoenue u GpyHKIUU
MUTOXOHAPUHA M Tactua. [lepBudHbIE, BTOpPUYHBIE M CIOXHBIE IIACTUIBI (HOTOCHHTE3UPYIOIIUX
9YKapuoT. XJIOPOILIACTHI, XPOMOILIACTHI, IEHKOIIACTHI BBICIIUX PACTCHUIA.

HememOpannsie opranouapl kieTkn CTpoeHHe W (QYHKUUHM HEMEMOpPaHHBIX OpPTraHOW]IOB
KIeTku.  PubGocombl.  Ilpomesxcymounvie  ¢punamenmol.  MukpoduiaaMeHTbl.  AxmuHosbvie
Muxkpouramenmol. MbIlICUHbIE KIETKU. AKMuUHOBble KOMNOHEHMbl HEeMbIUEUHbIX — KIemOK.
Muxkpotpy6ouku. Kinerounsrii nenTp. CTpoeHHe U JBUKEHHE KI'YTUKOB U peCHUYeK. MUKPOTPYOOUKH
uuroriasMel. Llentpuons. berku, accoyuuposanuvie ¢ MuKpoguiameHmamu u MuKpompyoouKkamu.
Momopnvie 6enxu.

Anpo. OO6onouka snpa, XpoMaTHH, KapHuoIUla3Mma, SAPBIILIKH, UX CTPOEHHE U (DYHKUUU.
SnepHblif O6enkoBbIil MaTpuKe. IIpocTpaHCTBEHHOE pacloyiokeHHEe XPOMOCOM B MHTEp(a3HOM spe.
Oyxpomamun u cemepoxpomamun. benku XpomMaTMHa — TUCTOHBL. /[unamuxa s0epHou 00010uYKU &
mumose. Hoepmwiti mpancnopm.

Knerounsie BritoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KJIETOK JyKapuoOT (PacTUTEIbHOM,
KUBOTHOMU, TpUOHON).

JleMoOHCTpaLun

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymuc.

Tabmunpl 1 cxembl: «CTpoeHHE PYKapHUOTUYECKOUW KIETKN», «CTpOeHHE )KMBOTHOM KIIETKU»,
«CTpoeHMe  pacTUTENbHOM  KieTkw», «CTpoeHune  MUTOXOHApUM», <«npo»,  «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIPENapaThl PacTUTEIbHBIX, )KUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0akTepHalbHbIX KIETOK.

JlabopaTopnasi pabora «l/3ydueHne cTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnass padora «MccnenoBaHue miIa3MonM3a M JACMIIA3MOJIM3a B PAaCTUTENIBHBIX
KJIETKax».

IIpakTuyeckas padora «/3yueHue ABMKEHUS HUTOIIA3Mbl B PACTUTENIbHBIX KIETKAX.

Tema 6. O0MeH BeleCTB U NPpEeBpallleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS W JUCCUMMIISIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIECTB:
aBTOTpO(HBIA W TeTepoTpodHBIA. YyacTue KucIopoga B OOMEHHBIX Ipolleccax. DHEPreTHUeCKOoe
obecrieyeHue kieTku: mnpeBpameHne AT® B oOMeHHBIX mporeccax. DepMEeHTATHBHBIN XapakTep
peaknuii KieTo4Horo mertabonusma. DEpMEHTHI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JCHCTBUSI.
Kodepmentsl. OTimnuns pepMEHTOB OT HEOPraHUYECKUX KaTalUu3aTOPOB. benku-akTuBaTOpsI M OSNIKH-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX pEeakLUi OT pa3IMyHbIX (aKTOPOB.

IlepBUYHBII CHUHTE3 OpraHMYecKUX BellecTB B KkieTke. dorocuHTe3. AHOKCU2EHHbIU U
oxcueennvllti pomocunmes y b6axmepuu. Ceemocodouparowjue nuemMenmsl U NUSMeHmovl PeaKyuoHHO20



yeumpa. Ponp xmoporutactoB B mporecce hotocuuTeza. CeToBast U TeMHOBas (pa3el. Pomoodvixaniue,
Cs., C4. u CAM-munwvi hpomocunmesa. IIponykTuBHOCTH poTOCHHTE3a. BiirsiHUE pa3nuuHbIX (PaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HAUeHNe (HOTOCHHTE3A.

Xemocunre3. Pa3HooOpa3zue OpraHu3MOB-XEMOCHHTETUKOB: HUTpuuULUpyrolue OaKTepuw,
xKene300aKkTepuu, cepoOaKTeprn, BOIOPOIHbIE OakTepruu. 3HAaUCHHE XEMOCHHTE3a.

AHa’pobHble opranu3Mbl. Bunel OpoxxeHus. IlpoaykTel OposkeHHS W UX HCIOJIb30BaHHE
9YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTUU M BO30YAUTENH OOTIE3HEH.

AspoOHBIE OpraHu3MBbl. JTallbl 3HepreTudeckoro oomena. [loaroroBurenbHbli oTamn. ['mukonus
— OECKMCIIOPOIHOE PACIIETIIIEHUE TIIFOKO3BI.

buonoruueckoe okucieHue, WM KIETOYHOE AbixaHue. Ponb MHUTOXOHApUI B mpolreccax
ouosornuyeckoro okucienus. Lukmmueckue peakiuu. OxucnutenbHoe GochopuanpoBanue. Ixepeus
Membpannoeo  epaduenma npomonos. Cunmes ATD: paboma npomonnoiu ATD-cunmasol.
[IpeumymiectBa a’poOHOrO TYTH OOMEHA BEMIECTB Mepel aHa’dpoOHbIM. (P (HEKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

JleMoOHCTpaL U

[Hoprpetsr: k. Ilpuctinu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuelr U cxembl: «DOTOCHUHTE3», «DHEpreTudeckui obmen», «buocuHTes Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHUE ISl MPUTOTOBJICHUS IMOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPETIAPATOB.

JlabopaTopnasi pa6ora «/I3yueHue KaTtaJUTHUYECKONH aKTUBHOCTH (EPMEHTOB (Ha mpuUMepe
aMuJIa3bl WIK KaTanaas3bl)y.

JlaGopaTopHas padora «/3yueHne pepMEHTATUBHOIO pacLIelICHUs MepOKCHaa BOJOpOJa B
PaCTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE NMPOLECCOB (POTOCHUHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHUE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacnencreenHass HHPOPMALMA M pean3anus e B KJIeTKe

Peakuuu matpuyHoro cuHresa. [IpUHIMI KOMIUIEMEHTAapHOCTH B pEaKUUsAX MaTpUYHOTO
cuHTe3a. Peanusanust HaclneACTBEHHON uWHpopMmanuu. [eHeTHueckuii KoOJ, €ro CBOWCTBa.
Tpanckpununsa — wmarpuunbiii cuHTe3 PHK. IlpumHummel TpaHCKpUNIMHM: KOMIUIEMEHTAPHOCTB,
aHTHUIAPALIETbHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoui kiemxke.
Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnopTHbix PHK B OuocunTese Oenka. YcimoBus
6uocunTe3a 6enka. Konupoanue amuHokucinoT. Poib pubocom B Onocunrese Gernka.

Cospemennvie npedcmasnenus o cmpoenuu eenos. OpraHuzanus reHoMa y MPOKapuoT H
SyKapuoT. Perysismus akTUBHOCTH T€HOB y Ipokapuot. I'mnore3a onepona (®. XKakob, K. Mano).
MonexynapHvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomoi
2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycel — HexsieTouHble (GOPMBI KM3HM M OONMraTHble mnapasuTbl. CTpOeHHE HPOCTHIX MU
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. ;Kusnennwiii yuxn JJHK-cooepocawux supycos,
PHK-cooeporcawux supycos, baxmepuogazos. Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycusie 3a0omeBanus yenoBeka, )XuBOTHbIX, pacternid. CITMJ], COVID-19, counanbHbie 1
MEIULUHCKUE MTPOOIIEMBI.

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

JleMoHCTpanuu

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

Tabmuie! 1 cxeMbl: «buocuaTe3 6enmkay, «I eHeTHdeckuii Koay, «Bupyce», «bakrepuodarmy.

IIpakTnyeckas padora «Co3nanue MOACIH BUPYCay.



Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knetounsiii iy, ero nepuoasl u perymsiaus. Matepdasza u muro3. OcoOeHHOCTH MPOLIECCOB,
mporekaomux B uHTepdasze. IloaroroBka  KIeTKM K  JeleHHIO.  [IpecuHTeTHUYECKUi
(MOCTMUTOTHYECKHUI), CHUHTETUYECKHMH U MOCTCHUHTETHYECKHH (MPEMUTOTUYECKUI) MEPUOJbI
uHTEep(a3bl.

Marpuunbiii cuate3 JJHK — pennmukanus. [punnune! permmkanuu JJHK: kommieMeHTapHOCTS,
IIOJIyKOHCEPBATUBHBIM CUHTE3, aHTUIApauieabHOCTh. Mexanusm permukanuu JIHK. XpomocoMsl.
Crpoenue xpomocoM. Temomepbl U TejaoMepa3a. XPOMOCOMHBIM HAOOp KIETKM — KapUOTHII.
JIMTUTONTHEIHN U TarIONIHBIN HA00phl XpOMOCOM. ["'OMOJIOTHYHBIE XpPOMOCOMEI. [10JI0BBIE XPOMOCOMBI.

Henenune knetku — Muto3. CTauu MUTO3a U IPOUCXOMSIINE B HUX MPOLECCHl. THIIBI MUTO3A.
Kapuokunes u nuroknses. buosornueckoe 3Ha4yeHHE MUTO3A.

Perymsmus mutoTudeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOenb — arornTo3s.

Knerounoe simpo, XpoMocombl, (YHKIMOHAIbHAs TEHOMHUKA. Mexanusmvl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu xiemokx. «L{ugposas kiemka» — OuourHgopmamuueckue
Mooenu QYHKYUOHUPOBAHUSA KILEeMKU.

JdeMoHcTpannn

Tabmuel w0 cxeMbl: «JKU3HEHHBIA UK KICTKH», «MuTto3», «CTpOCHHE XpOMOCOMY,
«Penmukanms JJTHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKponpemnaparbl: «MuTo3 B KJI€TKaxX KOpelIKa JyKay.

JlaboparopHasi padora «/3yuyeHrne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

Jladoparopnasi pa6ora «HaOmioneHue mMuTO3a B KJIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe pasHooOpasue OpraHU3MOB. OAHOKIIETOUHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTpPOEHHMsI U IKU3HEIEATeNbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJHOKJIETOYHbIE TpHUObI, OJHOKJIETOUHBIE BOJOPOCIH, Apyrue mnpotuctel. KojoHuanabHbIE
OpraHU3MBl.

B3anMOCBsI3p YacTeld MHOTOKJIETOYHOIO OpraHu3ma. TKaHHW, OpraHbl U CHUCTEMBI OpPIraHOB.
OpranusMm Kak exquHoe nenoe. ['omeocras.

Tkanu pacteHuil. TUnbl pacTUTENBHBIX TKaHEH: oOpa3zoBaTelibHAsA, MOKPOBHAs, MPOBOSAINIAS,
OCHOBHas, MexaHndeckas. OCOOEHHOCTH CTpOeHHs, (pYHKUMH U PACHOJIOXKEHHMsS TKaHeH B OpraHax
pacTeHui.

TkaHM KUBOTHBIX M 4Y€JOBEKA. THUIIbI )KMBOTHBIX TKAHEW: SMUTENUAIbHAs, COCIUHUTENIbHAS,
MblllIeyHas, HepBHas. OcoOEHHOCTH CTpoeHus, (QPYHKUMA U pacHojioKeHUs TKaHell B opraHax
KUBOTHBIX U YEJIOBEKA.

Oprassl. BeretaTuBHbIE M T'€HEpaTHUBHBIE OpPraHbl pacTeHHWil. OpraHbl U CHUCTEMBI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHoB U CUCTEM OPIaHOB.

Onopa tena opranusmMoB. Kapkac pacrenuil. CKeneTsl OJHOKJIETOYHBIX M MHOTI'OKJIETOYHBIX
KUBOTHBIX. Hapy>XHbII 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIMHEHUS KOCTEH.

JIBukeHre opraHu3MoB. J[BI)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE, KITYTUKOBOE,
pecHuyHOe. JIBUJKEHME  MHOIOKIETOYHBIX pPACTEHMM: TPONMU3MBI M  HAcTUU. JIBUXKEHHE
MHOTOKJIETOYHBIX KMBOTHBIX M 4YeJOBeKa: MbllleyHas cuctema. Peduexc. CkeneTHble MBIIIIBI U UX
pa0ora.

IIntanue opranuzmoB. [loryonieHue BOJBI, YIVIEKMCIOTNO Ta3a U MHUHEPAIBHBIX BELIECTB
pacteHussMH. IIuTaHue >KMBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPUKJIETOUHOE nuuieBapeHue. [Iuranne
MTO3BOHOYHBIX JKUBOTHBIX. OTAENbl MHIIEBAPUTEIBHOTO Tpakra. llumeBapuTenbHbIe JKENIE3Bl.
[InmeBapuTenpHas CUCTEMA YEJIOBEKa.

Heixanue opranm3moB. Jlpixanue pacteHumid. [[pixanue >xuBOTHBIX. uddysus rasor uepes
NOBEpXHOCTh KIeTkH. KoxkHoe npixanue. JlpixarenpHass mHoBepXHOCTh. JKabepHoe U JEroyHoe
NpIXaHue. /[pIXxaHWe MO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. DBOJIIOLHMOHHOE YCIOXKHEHHE CTPOCHUS



JETKUX MO3BOHOYHBIX KUBOTHBIX. /[pIXaTenbpHas cuctema 4yeaoBeka. MexaHu3M BEHTWIISALUY JIETKUX Y
NTHIL U MIIeKONUTaromuX. Perynsanus apixanus. JpixaresnbHble 00bEMBI.

TpancnopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHMM. TpaHCIIOPT BEIIECTB y
*UBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHas cucTemMa IMO3BOHOYHBIX XKMBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHBIE cOCyIbl U KpoBb. Kpyrum kpoBooOpaieHus. DBOJIIOLMOHHBIE
YCIIOKHEHHS CTPOCHMsI KPOBEHOCHOW CHCTEMBbl I103BOHOYHBIX >XHMBOTHBIX. Pabora cepama u eé
perymusanus.

Boinenenne y opranu3moB. Beimenenwe 'y pacteHuil. Bbimenenwe 'y )KMBOTHBIX.
Coxparutenbable Bakyosnd. Opransl BeiaeneHus. OuibTpanus, CeKpenus 1 00paTHOE BCaChIBAaHUE KaK
MeXaHU3Mbl pabOThl OpPraHoB BblAeNeHUA. CBsI3b MOJOCTH T€lda ¢ KPOBEHOCHOH M BBIIEIUTEIHHON
cucTeMaMu. BbiaeneHne y [03BOHOUYHBIX JKMBOTHBIX U denoBeka. Ilouku. Crtpoenue u
¢byHkunonuposanue HedpoHa. O6pazoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil M LUCTHI
IIPOCTENIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa macCUBHON U XUMHUYECKOU
3amuThl. UTOHIUABI.

3amuTa y MHOTOKJIETOUHBIX JKMBOTHBIX. [IOKpOBBI M MX NPOU3BOAHBIE. 3alUTa OPraHU3Ma OT
Oonesnel. iMmMmyHHast cucreMa denoBeka. KieTouHslid U TyMOpajdbHBI UMMYHHUTET. BpokI€HHBIN 1
npUOOpeTEHHBIN crienupuueckuii UMMyHUTET. Teopus KIOHalIbHO-CeNeKTUBHOTO nMmyHutera (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocranurenbHble OTBETHl OpraHu3MoB. Poib BpOXKAEHHOTO
MMMYHUTETA B pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxxumocTs U perymisanus y opraHu3mMoB. Pa3apakuMoCTh y OJJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pazapa)kuMocTs 1 perynsuus y pacTeHuid. POcToBbIe BeleCTBa U UX 3HAYECHHUE.

HepBhas cucrema u peduiekTopHast peryisius y *UBOTHbIX. HepBHast cucteMa u €€ OTHeNbl.
OBOJIOIIMOHHOE YCIIO)KHEHNE CTPOCHHSI HEPBHOM CHCTEMBI y UBOTHBIX. OTHEIBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. besycioBHbie U yCIOBHBIE PEIIEKCHI.

['ymopanbHast perynsuus M OSHIOKPUHHAs CHCTEMa JKMBOTHBIX WM uenoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. J[elicTBHE TOPMOHOB. B3anMOCBs3b HEPBHON M 3HJIOKPUHHOMN
cucreM. ['unoranamo-runodusapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. I1aBnos.

Tabmunpel u  cxeMbl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN»,
«bakrepun», «lIpocreiimmue», «OpraHsl LIBETKOBBIX pacTeHUi», «CHCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHEe CTpOEHHME HAaceKOMbIX», «TKaHM pacTeHui», «KOpHEBBIE CHCTEMBDY,
«Ctpoenue ctebnst», «CTpoeHne JTUCTOBOW IUIACTMHKM», «TKaHU JKUBOTHBIX», «CKeJeT 4eIoBeKay,
«[IumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucreMa», «HepBHas
cucreMa», «Koxa», «MpleuHas cuctema», «BpienuTenbHas cUCTEMa», « DHAOKPUHHAS CHCTEMaAY,
«Ctpoenne Mbiunbs», «MmmynuTer», «KumednononoctHele», «(CxemMa INHWTAaHUS PaCTEHUN»,
«KpoBeHOCHbBIE cHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruipbl», «CTpoeHHE IUIaHApUHN»,
«BHyTpeHHee cTpoeHue qoxkaeBoro uepBsi», «HepBHas cucrema prid», «HepBHas cuctema JISTyIIKI,
«HepBHas cucrema npecmblkaromuxcsi», «HepBHas cucrema nruny», «HepBHas cucrema
MIIeKoNUTaImuX», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHKpOIpenapaTsl OJHOKJIETOYHBIX OPraHU3MOB,
MHKpOIIpenaparsl TKaHEW, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HWIJIOKOXHUX, )XUBBIE
HK3EMIUIIphl KOMHATHBIX PAaCTeHUH, repOapuu pacTeHUH pa3HBIX OTNENOB, BJIaKHbIE Iperaparhbl
KHUBOTHBIX, CKEJETbl IO3BOHOYHBIX, KOJUIEKIIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEIOBEKa,
o0opyJ0oBaHUE Ui JEMOHCTPAllMU TOYBEHHOTO M BO3IYLIHOTO MHUTAaHHUS PACTECHHM, pacCIleIUICHUs
KpaxMana u OenkoB moj JeiictBueM (epMEHTOB, 00OpYyJOBaHUE MAJs JAEMOHCTPALMU OIBITOB IO
U3MEPECHUIO KU3HEHHOM EMKOCTHU JIETKMX, MEXaHU3Ma JIbIXATEJIbHbIX ABUKEHUN, MOJEIHU I'OJIOBHOIO
MO3ra Pa3Iu4HbIX KUBOTHBIX.

JlabopaTopHasi paGora «l3y4yeHne TkaHel pacTEHUI.

JlaGoparopHas padora «/3yyeHre TKaHel JKUBOTHBIX).



JlabopaTopnasi paGora «/3y4ueHne opraHoB IIBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOKeHHe M pPa3BUTHE OPraHNU3MOB

DopMbl pa3MHOKEHHUSI OpraHU3MOB: Oecronoe (BKJIOYasi BEreTaTWBHOE) W MOJIOBOE. Bujbl
0ecI0I0ro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALUS, (hparMeHTausl, KIOHUPOBaHUE.

ITonoBoe pasmHokeHue. IlonoBble kineTku, uiau rameTsl. Meitos. Craguu meiiosa. IloBenenue
xpomocoM B Meiio3ze. Kpoccunrosep. buosnornueckuii cmMpIci Meiio3a U IOJI0BOro mpoiiecca. Meiio3 u
€ro MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pa3Butue. ['amerorenes y >kuBoTHBIX. [lonoBeie kene3sl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHUE MOJIOBBIX KIETOK.

OmnogoTBOpeHre W HAMOPUOHATBHOE pa3BUTHE >KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHMUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayaibHOE Pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOpPHONIOTHS — HaykKa O Pa3BUTHH
opranusMoB. Mopgozenez — oona u3 enasuvix npobdnem smopuonoeuu. Konyenyus mopghocenos u
moOdenu mopghozeneza. Ctanuu 3MOpUOreHe3a JKUBOTHBIX (Ha mpuMepe JarymkH). Jpodnenne. Tumbt
npoOnenus. [Jemepmunuposannoe u HedepmuHuposanHoe opodrenue. bnacmyna, munvr O6nacmyn.
OcoOenHocTy APOOICHUS MIIEKOMUTAIONINX. 3apO/IBIIIEBbIE JTUCTKHU (TaCTPyIALU). 3aKiaKa OPraHOB
U TKaHEW W3 3apOoJbIILIEBBIX JHMCTKOB. B3anMHOe BiIMSHUE 4YacTel pPa3BUBAIOILEIOCS 3apojbllia
(oMOpHoHaNbHAST MHAYKLIMS). 3aKiajKa IJaHa CTPOSHHUS >KUBOTHOTO KakK Pe3yjibTaT UEPAPXHUECKUX
B3aMMO/JICHCTBHUI reHOB. BrusHue Ha SMOpHOHAIIBHOE Pa3BUTHE PA3IMYHBIX (PAaKTOPOB OKPYKAFOIICH
Cpelbl.

Poct u pasBurue xuBoTHbIX. [TocTamOpuonanbubiil nepuos. Ilpsimoe u HenpsMoe pa3BUTHE.
Pa3Butne ¢ Mmetamopdo30M y 6€CII03BOHOUHBIX U TTO3BOHOYHBIX KUBOTHBIX. bronoruueckoe 3HaueHue
MPSIMOTO U HETIPSIMOTO Pa3BUTHS, UX pPACIpPOCTpaHEHUE B MpUpoje. TUIbl pocTa )KUBOTHBIX. DaKkTOpHI
PETYIAIMU POCTa XKUBOTHBIX U 4enoBeka. CTaluu MOCTIMOPUOHANBHOTO PAa3BUTHS y KUBOTHBIX H
yenoBeka. [leprnospl oHTOoreHe3a yenoneka. CTapeHne U CMepTh Kak OMOJIOTHYECKHUE MPOLIECCHI.

PazmHoxeHue U pa3BuTHe pacTeHuil. ['amerodur u cropoput. Meiio3 B KU3HEHHOM LUKIE
pactenuii. OOpa3zoBaHue crop B Tpoiiecce Mmeio3a. ['amerorene3 y pacteHuid. OIUIOA0TBOPEHUE U
pa3BUTHE PACTUTENBHBIX OpPraHU3MOB. /[[BOMHOE OIIOJOTBOPEHHE Yy LBETKOBBIX PACTEHHIA.
OO6pazoBaHue U pa3BUTHE CEMEHU.

MexaHu3Mbl PEryJISIIIUUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaLun

[Toprpetsr: C. I'. HaBamnn, X. [lInemas.

Tabmunpel U cxembl: «BereraTuBHOE pa3MHOXKeHUE», «THUIBI OECNONOro pPa3MHOKEHHS,
«Pa3MHOXeHUE XJTaMUJIOMOHANb», «Pa3MHOXeHue 3BrieHbl», «PazMHOXKEHUE Tuapbl», «Meio3y,
«Xpomocomsl», «['amerorenes», «CTpoeHue SULEKIETKH W cliepMaTo3ouaa», «OCHOBHBIE CTAIHH
oHTOreHe3a», «lIpsMoe n Henpsimoe pas3BuTHe», «Pa3BuTHE Malickoro xyka», «Pa3BuTHe capaHumy,
«Pa3BuTHe mATymIKN», «/{BOMHOE OIUIOJOTBOPEHHE Yy ILBETKOBBIX pacTeHH», «CTpoeHue CeMsH
OJIHOJOJIBHBIX M JBYJOJIbHBIX pacTeHHil», «KU3HEHHBIM LMK MOPCKOM KamycTbl», «KU3HEHHBIH
UK MXay, « KU3HEHHBIN UK MAaOPOTHUKAY, « KU3HEHHBIN UK COCHBDY.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOINpEnaparbl SHIEKIETOK M CIHepMaTO30HJIOB,
Moienb «L{uKi pa3BUTHS JATYLIKN.

JlabopaTtopnass paGora «lI3yueHHME CTPOEHMsSI TOJOBBIX KJIETOK HA  TOTOBBIX
MUKpOTMpenaparax.

IIpakTnyeckas padora «BpIsIBICHHE TPU3HAKOB CXOJCTBA 3apOABbIIIEN MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNUBOCTH OPraHU3MOB

WcTropus CTaHOBJICHHUS U Pa3BUTHUSA FeHETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa, T.
Moprana. Ponp oTedecTBeHHBIX Y4€HBIX B pa3Butum reHetuku. Padoter H. K. Konsmosa, H. U.
BapunoBa, A. H. benosepckoro, I'. [I. Kapmewenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.



OCHOBHbIE TEHETHYECKUE MTOHATUS U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIJI€JIbHBIE TE€HBI,
aNbTEPHATUBHBIE NPHU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIM NPU3HAK, TOMO3UI0Ta, I'€TEPO3UTrOTa,
qucTas JUHHS, THOpHUIbI, TeHOTHM, (¢eHoTurl. OCHOBHBIE METOJbI TCHETUKH: THOPUIO0IOTHICCKHIA,
LUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUUECKHII.

JleMoOHCTpanuu

[Toptpets: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. BaBuios, A. H.
benozepckuii, I'. 1. Kaprieuenko, HO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbl CKpEIBaHU.

JlaGopaTopHnas pa6ora «/{po3oduia kak 00BEKT FTeHETUIECKUX UCCIIECIOBAHUII.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHzens — 3aKoH eIMHOO00pa3usi THOPUIOB
nepBoro mnokojeHus. [IpaBuno nomMuHupoBanus. Bropoit 3akoH MeHaens — 3aKOH paclleIyIeHUs
npu3HaKoB. LluTonoruueckne OCHOBbI MOHOTUOPUIHOTO CKpelBaHus. ['unore3a 4ucToThl raMer.

AHanusupyoulee ckpemuBanue. [IpomexyTouHslii XapakTep HaclieqoBaHudA. PacuieruieHue
MIPU3HAKOB TIPH HETIOJHOM JIOMUHUPOBAHUHU.

Jurubpunnoe ckpemurBanue. Tperuil 3akoH MeHzaenss — 3aKOH HE3aBUCHMOTO HACJIEIOBaHUS
npu3HaKoB. [{uTonornueckre OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuemnnenHoe HacienoBanue mnpusHakoB. PaGorel T. Moprana. CueruieHHOe HaclieZJOBaHHE
I€HOB, HAPYILIECHHE CLEIUICHHUS MEXY TeHaMU. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHU3M OIPEACICHHUS MOoJIa. AYTOCOMBl U IOJOBBIE
XPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbId 1Moj. ['eHeTh4ecKast CTPyKTypa MOJIOBBIX XPOMOCOM.
HacnepoBanue npu3HakoB, CHEIJIEHHBIX C MTOJIOM.

I'enotunn kak wenmocTtHas cucreMa. [lmedoTponus — MHOKECTBEHHOE JEHCTBUE TEHa.
MHoxecTBEHHbIN ajuienu3M. B3auMopeiicTBue HeaieNnbHbIX FeHOB. KoMIieMeHTapHOCTh. DnucTas.
[Tonumepust.

['eHeTyeckuil KOHTPOJIb Pa3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJOBEKa, a TakKke
(bU3HOIOTMYECKUX TPOIIECCOB, MOBEACHHUS W KOTHUTHUBHBIX (YHKIMHA. ['eHeTHueckue MeXaHWU3MbI
CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MUH — TMapa3uT» M «XO3IUH — MHUKPOOHOMY.
['eneTnveckue acreKThl KOHTPOJIS U U3MEHEHUs HACJIeICTBEHHOM MH(OPMAIIMU B TIOKOJICHUSX KJIETOK
1 OpPTaHU3MOB.

JleMoOHCTpaLun

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxembl: «llepBoiif U BTOpo# 3akoHbl Mennens», «Tperuit 3akoH MeHmemns»,
«AHanuzupyrouiee ckpemuBanuey, «HemnomHoe noMuHupoBaHue», «CIEMIEHHOE HaCIeI0BAHKE
MPU3HAKOB y JApo3oduibly, «l'eHetnka mona», «Kapuorun uenoseka», «Kapuotum apo3odpuiibi»,
«Kapuotun nruiisb», « MHOKECTBEHHBIHN ajlienu3M», «BzanMoaeiicTBrue reHoBy.

OOGopynoBaHue: MoOJAENTb ISl JIEMOHCTpAIlMU 3aKOHOB €IWHOOOpaswsi THOPHIOB IEPBOTO
MOKOJEHUS M pacUICTUICHUS MPU3HAKOB, MOJENb I JEMOHCTPAllMM 3aKOHAa HE3aBUCUMOTO
HAacJEeA0BaHUS MPU3HAKOB, MOJENb Ul JIEMOHCTPAllMy CLEIJIEHHOTO HAaCIEAOBAHMUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKporipenapar: «Jpo3odumar.

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO CKpEUIMBaHUS Y
Ipo30(UITBD.

I[IpakTuyeckas padora «V3ydyeHue pe3ynbTaToB AUTMOPUIHOTO  CKpPEUIMBaHUS Yy
IpO30(UITBD.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoTMna H cpeAbl mpH  (GopMUpoBaHMM (GEeHOTHNA. VI3MEHUMBOCTH
Mpu3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbBIE TPU3HAKU. BHJIbI N3MEHUNBOCTU: HEHACIIECTBEHHAS U
HacJeICTBEHHAsI.

MonudukanronHas u3MeHYMBOCTh. Ponb cpenbl B (QopMUPOBaHUU MOJIUMUKAIIMOHHOM
n3MeHunBocTH. Hopma peakumu npusHaka. BapuanumoHHbll psg M BapuanvoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHONW U3MEHYUBOCTH.



I'enotunuueckas wU3MeHYMBOCTH. (CBoOlicTBA TE€HOTUIIMYECKOM W3MEHUYHMBOCTU. BUIbI
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KomOuHatuBHass M3MEHYMBOCTh. Mei03 W MOJOBOM TMpoliecC — OCHOBA KOMOMHATHBHOM
U3MEHYUBOCTH. Pojb KOMOMHATUBHOM M3MEHUMBOCTH B CO3[JaHUM T'€HETUYECKOrOo pa3HOOOpaszus B
rpeaenax OJHOro BUA.

MyrtanoHHass M3MEHUYMBOCTb. Buabl MyTamui: TeHHblE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W UWHAYLIMPOBAHHBIE MyTaluu. SlepHblE M LUTOIUIA3MATHYECKUE MYTAallHUH.
Comarnueckue U 1oJioBble MyTauuu. [IpuurHbl BO3HUKHOBEHUs MyTaluuid. MyTareHsl U UX BIIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO TMpollecca. 3aKOH TOMOJIOTHYECKUX pPSAJIOB B
HacnencTBeHHoi n3menunBoctu (H.M. BaBuioB). BHesinepHas H13MEHYMBOCTH U HACIEACTBEHHOCTD.

Onuecenemuxa u 9NUCEHOMUKA, PpONb  INULEHEMUYECKUX Gakmopos 6 HACIe008aHUU U
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoOHCTpaL U

[Toptpetsi: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmunel W cxembl: «Bumbl M3MEHUMBOCTHY, «MoauduKanuoHHAS HW3MEHYHUBOCTHY,
«KoMmOuHaTBHAs H3MEHYHMBOCTHY», «Meio3», «OmnogorBopenue», «l eHernueckue 3a0oieBaHUS
yenoBekay, « Buasl myranuin.

O6opynoBaHue: KUBble U repOapHble SK3EMIUISIPbl KOMHATHBIX PACTEHHH, PHCYHKHU
(dboTorpadun) >KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MEHYUBOCTH.

JlaGopaTropHasi padora «HccnenoBanue 3aKOHOMEPHOCTEM MOAM(UKAITMOHHON
n3MeHYUBOCTH. [locTpoeHre BapHallMOHHOIO psijia M BapUALlMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax)m».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuortun yenoseka. MexayHapoaHasi mporpaMma MCCIEI0BaHUs T'€éHOMa YelloBeka. MeToabl
M3Yy4YEHUs TEHETUKHU YEJIOBEKA: FeHEATOTHYSCKU, OJU3HEIIOBBIN, IUTOTCHETHUYECKUH, TTOMYSIIHOHHO -
CTaTUCTUYECKUH, MOJIEKYJIIPHO-TE€HETUUECKU. CoBpeMeHHOE ONpeAcIIeHUE TE€HOTHIIA:
ITIOJIHOTEHOMHOE CEKBEHUPOBAHME, T€HOTHUIIMPOBAaHME, B TOM uyucie ¢ nomombto [II[P-ananu3za.
Hacnencteennsie 3a0oneBanus uenoBeka. [ eHHbIE M XpOMOCOMHBIE OOJIE€3HM 4ejoBeka. bonesHu c
HACJIEJACTBEHHOM MPEAPaCoIOKEHHOCTHIO. 3HAUCHHE MEAUITMHCKON T€HETUKU B MPEIOTBPAIICHUHN U
JICYEHUH TEeHEeTUYeCKUX 3a0ojeBaHHil uenoBeka. MeauKo-TeHEeTHUYeCKOe KOHCYJIbTHPOBAHUE.
CrBonoBble kIeTKHU. [oHSITHE «T€HETHYEeCKOro Tpy3ay». DTUUECKHE ACIIEKThl NCCIETOBaHUM B 00JacTH
peIaKkTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

'enetndeckue (QakTOpsl TOBBINIEHHONW UYYBCTBUTEIBHOCTH YeEJIOBEKa K (PU3UUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarolie cpeapl. ['eHeTnueckas mpeapacioiokeHHOCTh Ye0BEKa K
MaTOJIOTUSIM.

JleMoHCTpanuu

Tabmumpl u cxembl: «Kapwotum uenoBeka», «MeTOAbl HM3YYCHHUs] TEHETHKH YEIOBEKay,
«["eneTnueckue 3a00IEBaHUS YETTOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POJAOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanus v ceekuus. 3apokaeHre CeJIeKIUK U Jomectukanuu. Yuenne H. U. BaBuiosa
o llenTpax MpOUMCXOXIEHUS U MHOTO000pa3usi KyIbTypHBIX pacTeHuil. Ponb cenekuuu B CO3aHUU
COPTOB pacTeHUW U MOPOJ KWUBOTHBIX. CopT, mopoja, IMTaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacyencTBeHHoM n3menunBoctu H. V. BaBuiioBa, ero 3HaueHue AJsi CENEKIIMOHHOM PabOThlI.

Metonapl cenekimoHHOW paboThl. VMcKyccTBeHHBIM OTOOP: MAacCOBBIM M WHIWBHIYATbHBIM.
Orankl KOMOWHALMOHHOW ceneknuu. McmblTanue mpou3BoauTeneii mo moromMcTBy. OtbOop mO
TEHOTUITY C MOMOIIBIO OLEHKH (PEHOTUIAa MOTOMCTBA M OTOOp MO TEHOTHILY C MOMOUIbIO aHalIHu3a
JIHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJI CEJIEKITMOHHON pa0doThl. PanalinoHHbIN 1 XUMUYECKUN
MyTareHe3 Kak MCTOYHUK MYTalMil y KyJIbTYpPHBIX (OpM OpraHU3MOB. Vcmonp3oBaHHE T€HOMHOTO



pemakTHpOBaHUS U MeTONoB pekoMOMHaHTHBIX JIHK nmis momydeHWss MCXOAHOTO Marepuana s
CEJICKLUU.

[lonmydyenue  IONMILIOUIOB. BuytpuBunoBas — ruOpuau3ans. bimskopoacTeenHoe
CKpelllMBaHue, uin MHOpuaAuHr. HepolcTBeHHOE cKpeluBaHue, Win ayTopuaunr. ['erepo3uc u ero
npuunHbl. Mcmonb3oBanue rereposuca B ceiekuuu. OtnanénHas rubpuamsanus. I[Ipeomonenue
Oecryioiuss MEXKBUJOBBIX THOPHAOB. [loCTHMXKEHHS CeNeKIMH pPACTeHUN U JKUBOTHBIX. «3enénas
Dpesonioyusy.

CoxpaHeHHue U U3yYeHUE TeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX JUKHUX pOJAUYEH
IUISL CO3JJaHUS HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIUCTBEHHBIX KYIBTYD. M3yueHue, coxpanenue u
ynpasneHue 2eHemu4yecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbBICTIOBbIX ICUBOMHBIX 8 YETISX
VAYYUEHUS CYUYECMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCIe C NPUMEHEeHUEeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIEeO08AHUL, Nepedo8blX Udell U NePCneKMUBHbIX MeXHON02UI.

JleMoOHCTpaL U

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. I. Kapneuenko, II. I1. Jlykpsnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. besnses.

Tabmunel u cxembl: «L[eHTpBI MPOUCXOXKACHUS U MHOTO00pa3us KyJIbTYpHBIX PACTEHUN»,
«3aKOH TOMOJIOTHYECKHUX pPAJOB B HACICACTBEHHONW W3MEHYUBOCTHY», «METOABl CEIIEKIUNY,
«Otnanénnas rubpuanszanusy, «MyTtareHes3».

JlabopaTopnass paGora «/3yueHue COPTOB KyJIbTYPHBIX PACTEHMM M IOpPOJ JIOMAIIHUX
YKUBOTHBIX).

JlabopaTopnasi padora «/3yueHrne METOZI0B CEJIEKIIUN PACTCHHI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOIBI M JOCTHDKCHHS CEJIEKIIMM PAcTeHUH W JKUBOTHBIX (HA
CENIEKIIMOHHYIO CTaHIMIO, IUIEeMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIIMYHOE
XO035IICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA U CHHTeTHYeCKAasi OHOJIOTHs

OOBEKTHI, WCIONb3yeMble B OHOTEXHOJIOTHH, — KIETOYHBbIE M TKAHEBBIC KYJIbTYPHI,
MUKpPOOPTaHU3MBI, UX XapaKTepucTuka. TpaauninoHHas OMOTEXHOJOTHUs: XjeOomeueHue, moiaydeHue
KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICIIHE. MukpoOroIOTHIeCKHit CUHTE3. OOBeKTHI

MHUKPOOHOIOTHYeCKUX TexHOonoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Cozianue TeXHOJIOTUI ¥ MHCTPYMEHTOB 1I€JICHAPaBIEHHOTO U3MEHEHHSI U KOHCTPYHPOBAHMUS
T€HOMOB C ILIEJIBIO TOJyYEHHs] OPTaHU3MOB M UX KOMIIOHEHTOB, COAEPIKAIIUX HE BCTPEUAIOIIMECS B
pUPOie OMOCUHTETUUECKHUE MTYTH.

Knerounas wunxkeHepus. MeToapl KyJIbTypbl KJIETOK M TKaHEW pAacTeHUH M JKUBOTHBIX.
KpuobGanku. Comarudeckass rubpuauzanuss U comMaTHueckuil smOpuorenes. lcmonb3oBaHue
raluyionJI0B B CEIEKUUM pacTeHuu. [lonyuenue MOHOKIOHANbHLIX aHmumen. Hcnonvzosanue
MOHOKIOHANbHLIX U  NOAUKIOHANbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIIMS SHULEKIETOK W KIOHMPOBAHHUE KUBOTHBIX. METOA TpaHCIIAaHTAlUU s1ep KIETOK.
Texnonozcuu 0300p0oGIeHUs, KYIbMUSUPOSAHUSA U MUKPOKIOHANLHO2O — PA3SMHONCEHUS.
CeNlbCKOXO3AUCHBEHHBIX KYIbMYP.

XpOMOCOMHAasi M TE€HHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W KOHCTPYMPOBAaHHE
pexomOuHanTHeIX JIHK. Coszoanue mpanceennvix opeanuzmos. JIOCTHKEHUS M TEPCIEKTUBBI
XPOMOCOMHOM U T€HHOI MH)KE€HEPUU. DKOJOTHYECKHE U AITHUECKHUE TPOOJIeMbl TeHHON MHKEHEPHUH.

Menuuunckue OuotexHonoruu. Iloctrenomuas nudposas meauuuua. IIIP-nmarnocruka.
MeTaboa0MHBIN aHaIU3, TEHOLIEHTPUUYECKUI aHAIN3 IMPOTEOMa YeJIOBEKa Ul OLIEHKU COCTOSHUS €ro
310poBbs. Mcmonb30BaHUe CTBOJIOBBIX KIETOK. TapreTHas Tepanusi paka. 3D-Omoumxenepus s
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIMLMHCKMX TEXHOJOIMH, CO3JaHMs KOMIUIEKCHBIX TKaHEH
COYETaHHUEM TEXHOJOIMH TpEXMEpHOro OWONMPHUHTHHTa W ckaddonauHra Juis pemeHus 3amad
MIEPCOHANM3UPOBAHHON MEIUIIHBI.



CozaHue BEKTOPHBIX BakIMH C IENbI0 OOecTeueHuss KOMOWHHMPOBAHHOW 3alIUTBI OT
Bo3Oyauteneii OPBU, ycraHoBieHME MOJNCKYJISPHBIX MexaHW3MOB (yHknuonupoBanus PHK-
COJIEp KaIliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHBIC 3a00JIEBAaHMUS YEIIOBEKA U JKUBOTHBIX.

JdemMoHCTpauMu

Tabmumer 1 cxembl: «VCnob30BaHNE MHKPOOPTAaHU3MOB B MPOMBIIUICHHOM IIPOU3BOJICTBEY,
«Kinerounas unxenepus», «I eHHas HHXXEHEPHSI.

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llogyuyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

Ikekypensi «buoTexHONIOrHS — BaKHEWIAs MPOU3BOAUTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaeHne ¥ pa3BUTHE IBOJIOLMOHHBIX NPeICTaB/IeHUH B 01M010rn

OpomounonHas Teopus Y. [lapBuna. IIpennoceliku BO3HMKHOBEHUS JNapBUHHU3MA. JKH3Hb U
Hay4Has aearenbHocTh Y. JlapBuHa.

JBmxyiue cuibl 3Bosionnu BuaoB 1o Y. JlapBuHY (BbICOKAass MHTEHCHUBHOCTb Pa3MHOKEHHS
OpPraHM3MOB, HAacCJIEZICTBEHHAs HW3MEHYMBOCTb, Oopb0a 3a CyILIECTBOBAaHHE, €CTECTBEHHBIM U
UCKYCCTBEHHBIN 0TOOD).

Od¢opmnenne cunrernyeckoi teopuu sBomouuu (CTDI). HelrpanbHas Teopus 3BOJIIOLMH.
CoBpeMeHHas 3BOJIIOLIMOHHAs OHOJOrMs. 3HAu€HHE S3BOJIOLMOHHON Teopun B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHCcTpannn

[Toptpetsr: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, K. Krosse, Y. lapsuH,
C. C. YerBepuxkos, U. 1. lImansraysen, Jx. Xonnein, /. K. benses.

Tabmunel u cxembl: «Cuctema >xuBoil mpuponsl (mo K. Jlunnuero)», «JlecTHuma >XuBBIX
cymectB (o Jlamapky)», «MexaHu3m GOpMHPOBAHUS NPUCIOCOOTIEHNH Yy paCTEeHUH U KUBOTHBIX (IO
Jlamapky)», «Kapta-cxema mapmipyrta nyremectsust U. apsunay, «Haxoaku Y. lapsuna», «Dopmbl
60pb0BI 3a cymecTBoBaHUE», «[lopoabl romybei», «MHOroobpasue KyJiabTypHBIX (DOpPM KaImycThl»,
«[Topoapl nomamHUX KUBOTHBIX», «Cxema oOpazoBaHus HOBbIX BUIOB (1o Y. [apBuny)», «Cxema
COOTHOILIEHUS JBMXKYIIUX CHJI 3BOJOLUN», «OCHOBHBIE IIOJOXEHHS CHHTETHYECKONH TeOopuu
SBOJIIOLIVM.

Tema 2. MukpodBoaonus 4 eé¢ pe3yabTaThl

[Tomymsiuust Kak d3JeMeHTapHas eAuHuna HBoionud. CoBpeMEHHBIE METOJbl OLEHKU
TeHETHYECKOro pa3zHooOpa3usi M CTPYKTYphl momyisiuuil. M3meHenue reHodoHIa MOMYIALUU Kak
JJIEMEHTAapHOE HSBOJIIOIIMOHHOE SBJIEHWE. 3aKOH TeHeTudeckoro pasHoeecus JIx. Xapau, B.
BaiinGepra.

OnemeHTapHble  (AaKTOpbl  (ABWXKYLIME CHJIBI) 3BOJMIONMH. MyTalMOHHBIA  MpoIecc.
KomOunaTtuBHass u3mMeH4MBOCTh. Jlpeiid reHoB — ciyuyaiiHble HEHanpaBlIeHHbIE W3MEHEHHs 4acTOT
ateneit B monymsanusx. O¢PdeKT ocHoBarens. Ipgexkm Oymwviiounozco eopaviuika. CHudceHnue
2eHeMUYecKo2o pazHoodpasus. npudunvl u cieocmsus. Illposenrenue s3¢pgexma Opetipa cenos @
oonbuwiux U manelx  nonyaayusx.  Mwurpauuud. M3onmAuus  momynauuid:  reorpaduueckas
(mpocTpaHCTBeHHas1), OMoIornyeckas (pernpoayKTUBHAS).

EctectBenHbIil 0TOOp — HampaBistouii ¢akrop 3Boitonuu. @opMbl €CTECTBEHHOTO 0TOOpA:
JBIDKYIIUH, CTaOMIN3UPYIOIUH, pa3pbiBatonid (qu3pynTuBHEIi). [1onoBoit oT60op. BozHukHOBEHNE
Y 3BOJIIOLINS COLMAIIBHOTO MOBECHMSI dKUBOTHBIX.

[TprcnocoOIeHHOCTh  OpPraHU3MOB  Kak  pe3yJabTaT MHUKPOIBOJIOLUMH. BO3HHKHOBEHHE
MPUCTIOCOOJICHUN y OpraHu3MoB. Apomopdo3bl U uauoanantanuu. [IpumMepsl mpucrnocobieHund y
OpPraHU3MOB: MOp(OJIOTHYECKHE, ¢buznonornueckue, OMOXHUMHUYECKHE, MIOBE/ICHUECKHUE.
OTHOCHUTENBHOCTH IPUCHOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepuum M cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPO3BOJIOLUH.
M3onmsumst — kimrodeBoit  ¢dakTop BHaooOpazoBaHus. I[lytu um  cmocoObl  BHI00Opa30BaHMS:



ajionatpuueckoe  (reorpaduueckoe),  CUMIATPUUECKOE  (IKOJOTMYECKOE),  «MTHOBEHHOE)
(monunuonan3anus, rudpuauzanus). JMTeabsHOCTh SBOIIOLUOHHBIX TPOLECCOB.

Mexanu3msbl (POpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp  sBOmOLMOHHOM  Ouojoruu B pa3pabOTKe HAy4yHBIX  METOJOB  COXPaHEHMs
OonopaszHooOpazusi. MUKpPOIBOIIONUS W KOJBOJIOIUS TApa3sUTOB M WX XO035€B. MeXaHU3MbI
(hopMHUPOBaHKS YCTOMYMBOCTH K @aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpan U

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTanMoOHHAas M3MEHUUBOCTHY», «[lOMyIsMOHHAs CTPYKTypa BHIA»,
«CxeMa nposiBieHus 3akoHa Xapau—BaitnOepray», «/IBuxyiue cuibl 3BOJIIOLMUNY, «IKOJOTHYECKas
M30JIALUS TIOMYJALUN ceBaHCKOM (hopemm», «['eorpaduueckast H30IAMS TUCTBEHHHUIIBI CUOMPCKON U
JMCTBEHHUIIBI Jlaypckoi», «llomynsnnoHHbIE BOJIHBI YHCIEHHOCTH XUIIHUKOB U JXepTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopa», «®Dopmbl OopbOBl 3a cyilecTBoBaHUEY, «HAYyCTpHanbHBIN
MEJIaHU3M», «KuBble  HCKOmaeMmble», «I1OKpOBUTENBCTBEHHAs! ~ OKpacka  JKUBOTHBIXY,
«[Ipenynpexxnaromias okpacka *KHUBOTHbIX», «Pusnonoruueckue ananrauuu», «lIpucnocobieHHOCTh
OpPraHu3MOB M €€ OTHOCUTEIbHOCTHb», «Kputepuu Buaa», «Buabl-nBoiiHuku», «CTpyKTypa Buia B
npupoje», «CrocoOsl BHI000pa3zoBaHus», «leorpaduyeckoe BuIo0Opa3oBaHue TPEX BHUIOB
JaHJblIeH», «OKOoJOrnYeckoe BUA00O0pa30BaHUE BHUIOB CHHUL, «llonmumiaonabl pacTeHUR»,
«KanyctHo-peneunslii rtuOpum».

OO6opynoBaHue: repOapuu pacTeHUM, KOJUIEKLIMM HACEKOMBIX, yydela HOTHUIl U 3Bepei ¢
IIpUMEpaMu pa3INyYHbIX IPUCIOCOOIEHUH, Yydenaa NTUI] U 3Bepell pa3HbIX BUJIOB, TepOapuu pacTeHUN
OJIM3KUX BHUJIOB, 00PAa30BaBLIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BrIsBieHHE U3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas  paGora  «lIpucrnocobneHuss OpPraHM3MOB W HUX  OTHOCHUTEJbHas
11ETIECO00PA3ZHOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Metoael u3ydeHuss Makpol’BoJOLMH. [lameoHTONOrMUECKHEe METOABI M3YUYEHMS IBOJIIOLMH.
[lepexonubie popMBbI U GUIOTEHETUYECKUE PSAJIbI OPTaHU3MOB.

buoreorpaguueckrue MeTo sl U3ydeHus sBoionuu. CpaBHeHue (iopbl U (hayHbl MATEPUKOB U
ocTpoBOB. bruoreorpadguyeckue odnactu 3emin. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHUECKUE U  CPaBHUTEIBHO-MOP(OIOTUYECKHE METOAbl H3YYEHHUS SBOJIIOLUU.
['eHernyeckue MeXaHU3Mbl SBOJIIOIUM OHTOI€HE3a M TMOSIBICHUS HBOJIOLMOHHBIX HOBIIECTB.
I'oMosiornuHbple M aHANOTWYHBIE OpraHbl. PyauMeHTapHBIE OpraHbl M aTaBU3Mbl. MOJEKYJISIpHO-
reHeTUYeCKne, OMOXMMHUYECKHE W MaTeMaTUYeCKHe METOJAbl M3y4eHHsS SBOMIONUH. ['oMosiorHyHbIE
reHbl. CoBpeMEHHbBIE METO/Ibl TOCTPOCHUS (PUIIOT€HETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLMSI TEHOMOB.

OO0ue 3aKOHOMEPHOCTH (TpaBmiia) 3Bostouuu. [Ipunyun cmensvt @hynkyuil. HeoOpaTUMOCTb
HBOJIIOLIMU. AJlanTUBHAS paauanusi. HepaBHOMEPHOCTh TEMITOB 3BOJIOLIUH.

JleMoHCTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mronnep, 3. I'ekkensb.

Tabmuubl n cxembl: «PUIOrEHETHUYECKHH psIJI JIOMWAAN», «APXEONTEPUKC», «3Bepo3yObie
amepb», «Crerouedainsl», «Punnoputs», «CeMeHHbIE ManopoTHUKNY, «buoreorpaduueckre 30HbI
3emun», «/peiip koHTHHEHTOB», «PemukThl», «HauanbHble cTaguu 3MOPUOHAIBHOTO Pa3BUTHUS
MIO3BOHOYHBIX KMBOTHBIX», «I['OMOJIOTHYHbIE U AHAIOTUYHBIE OPraHbl», «PyIUMEHTBI», «ATaBU3MBD,
«XpOMOCOMHBIE HAOOpPHI YeJIOBEKa M MIMMIIAH3e», «[ JaBHbIE HANpaBlIeHHUs 3BOJOLUNY, «OOmue
3aKOHOMEPHOCTH HBOJIFOLIM.

Ob6opynoBaHue: KOJUICKIIMH, TrepOapuu, MYJSDKA UCKOMIAEMBIX OCTATKOB OPraHU3MOB, MYIISKH
TOMOJIOTHYHBIX, @aHAJIOTUYHBIX, PyJUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJIEKI[UY HACEKOMBIX.

Tema 4. IIponcxosxkneHue H pa3BuTHe JKU3HU HA 3emJie



Hayunple runoTte3bl MpouCcXoKIeHUS KU3HU Ha 3emiie. AOuoreHes u nancrnepmus. JloHay4Hble
MPEJICTABICHUSI O 3apPOKICHUM XU3HU (KpealuoHM3M). ['umore3a MOCTOSHHOTO CaMO3apOKIICHUs
KHU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnamnanuany, JI. ITacrepa. [Ipoucxoxaenue xu3Hu
1 acTpoOuoorHs.

OcHoBHBIE 3Tallbl HEOpraHUYeckod 3Boitouuu. [lnanerapHas (reojormueckasl) IBOJIIOLIMS.
Xumudeckasi BOIONUSA. AOGUOTEHHBIM CUHTE3 OPraHM4eCKUX BellecTB U3 Heopranuyeckux. Omnwit C.
Mumnepa u I'. FOpu. ObpazoBanue monumepoB u3 MoHomepoB. KoarepBarhas rumore3a A. U.
Omnapuna, rumoTe3a nepBudHoro OynapoHa [[x. XonmgeiHa, reHetmdeckas rumoteza I'. MéEmmepa.
Pubosumer (T. Yek) um rumnoresa «mupa PHK» V. T'mnbepra. ®@opmupoBanue MemMOpaH U
BO3HUKHOBEHHE MTPOTOKJIETKH.

HcTopus 3emau 1 MeToabl €€ u3ydeHus. MickomnaeMple OpraHn4eckie OCTaTKu. I'eoXpoHoorus
u e€ meroabl. OTHOCUTENbHAS M a0CONIOTHAs TeOXpOHOIOrus. ['eoxpoHoIOrnUeckas IIKajga: JOHBI,
3pBbl, IEPUOJIBI, FTIOXU.

HavanbHble 3Tanbl opraHudeckoil sBomouuu. llosiBaeHuMe u 3BOMIONUS NEPBBIX KIETOK.
Opomtorusi  MetabonuszMa. Bo3HukHOBeHHE mepBbIX dKkocucteM. CoBpeMEHHbIE MHMKPOOHbBIE
OMOIUIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coobmecTB. CTpoMaTonuTel. [IpokapuoThl 1 9yKapHOTHI.

[TpoucxoxaeHne HykapuoT (cuMOMOTeHe3). DBOIIONHMOHHOE TPOUCXOXKIECHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHBIE 3Tamnbl IBOJIOLUUU BBICHINX pacTeHUi. OcHOBHBIE apoMopdo3bl pacTeHuil. Beixos
pacteHuii Ha cyury. [losiBIeHHe cCIOpOBBIX pacTeHHUM U 3aBoeBaHHE UMU CylIH. CeMEHHbIE PaCTEHHUS.
[IpoucxoxaeHne IBETKOBBIX PACTEHUN.

OcHOBHBIE ATalbl IBOJIIOLNU KUBOTHOTO MUpa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX. BeH icKas
¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUMOB. IlepBble XOpAOBBIE XHBOTHBIE.
Kuznp B Bojie. DBOIIIONMS MMO3BOHOYHBIX. [Ipoucxoxknenne ampubuit u pentwimii. [IpoucxoxaeHue
miekonuTalommx U ntul. IlpuHnun xmouyeBoro apomopgosza. OcBoeHHe O€CHO3BOHOYHBIMH U
MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTtHe xu3HM Ha 3emiie IO dpaM M IEpUOJAM: apXel, IPOTEPO30i, Majaeo30i, ME3030H,
KaifHO30H. OOmias XapakTepucTUKa KJIMMara M TeoJIorMYecKux mpoueccoB. llosBienue u pacuser
XapaKTepHBIX OPraHU3MOB. YTIJIeoOOpa3oBaHWE: €ro YCIOBUS M BJIMSHHE Ha Ta30BbIi cocTaB
aTMOCQepBHl.

MaccoBble BBIMMpaHUS — 3KOJOTMYECKHE KpHU3UCHl mpouuioro. IIpuumHel u ciencreud
MaccoBbIX BbIMUpaHUH. COBpPEMEHHBIN 3KOJOTHYECKH Kpusuc, ero ocobeHHocTu. I[Ipobiema
COXpaHeHMs OMOopa3HooOpa3us Ha 3emIle.

CoBpemMeHHasl CHCTeMa OpraHuyeckoro Mwupa. llpuHnunel kinaccuukaluy OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Hoptpersr: @. Penu, JI. Cnamnanuanu, JI. Ilacrep, . U. Meunukos, A. WU. Onapun, JIx.
Xonpnenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. Tlactepa mo wu3yueHUIo
caMo3apoXxJeHnsa xu3HW», «Cxema ombita C. Mwmmepa, I'. Opnm», «OTtanel HeopraHM4eckoin
IBOJIIOLIMNY, «I'€e0XpoHOoIOrnUecKas mkanay, «HadanpHble aTansl OpraHM4ecKoi IBOIOLUNY, «Cxema
o0Opa3oBaHMs 2YKapHOT MyTéM cuMOHoreHesa», «Cuctema >KUBOM HpUpObI», «CTpoeHHE BHpycCay,
«Apomopdo3sl pacteHu», «PuHMOPUTBH), «OTHOKIETOUYHbIE BOAOPOCINY», «MHOTOKIETOYHBIE
BoJiopociiny, «Mxuy», «l[lanopoTHukmny, «I'oJ0ceMeHHbIe pacTeHUs», «Opra’bl IBETKOBBIX PACTCHUN,
«Cxema  pa3BUTHS  KHBOTHOIO  MHpa», «ApomMopdo3bl  KUBOTHBIX»,  «lIpocreiimme»,
«Kumeunomnonoctueie», «llmockue depBu», «UneHucrtonorue», «PviOb», «3eMHOBOJHBICY,
«Ipecmbikaromuecs», «lItuusp, «Muekonurtarommey», «Pa3BUTHE KU3HU B apXEHUCKOM 3pey,
«Pa3BuTHE XM3HU B MPOTEPO30MCKON 3pe», «Pa3BUTHE KM3HM B MAJIEO30MCKOM 3pey, «Pa3zputue
XKU3HU B ME3030iCKOM 3pe», «Pa3BuUTHE XM3HM B KalHO30HCKOM 3pe», «CoBpeMeHHas cUCTeMa
OpPraHUYECKOrO MUPay.



Ob6opynoBanue: repOapuu pacTeHUIl Pa3IUYHBIX OTIENOB, KOJJICKIIMH HACEKOMBIX, BIIAYKHbIC
IpenapaTsl JKUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMA MIVIOKOXKHX, CKEJEThl I103BOHOYHBIX
KUBOTHBIX, Uyyela NTHUIl U 3Bepel, KOJUIEKIUHU OKAMEHEIOCTEM, IMOJIE3HBIX MCKOMAEMBIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHaa JaboparopHas padora «MogenupoBanue onbiToB Musuiepa—tOpu 1o
M3Yy4EHHIO A0MOT€HHOI0 CUHTE3a OPraHUYEeCKUX COeIMHEHUH B IIEPBUYHOM aTMOchepe.

JlabopaTtopnass palGora «l3ydeHne u oOmnucaHUWE HCKONAEMBIX OCTAaTKOB JIPEBHUX
OpPraHHU3MOBY.

IIpakTnyeckas padora «3ydeHrne 0COOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yyeHne 0cOOEHHOCTEH CTPOECHNUS TO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pasnens! u 3agaun aHTpONoa0rud. MeTobl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEJCTABICHUA O IPOUCXOXKACHUU YEJOBEKa. PenuruosHble BO33PEHHUS.
CoBpeMEHHBIE HAYYHBIE TEOPHH.

CxoncTBO UenoBeka C KUBOTHBIMU. CHcTeMaTH4eCKOe I0JI0KeHUe denoBeka. CBUIETENbCTBA
CXOJICTBA YEJIOBEKAa C JKUBOTHBIMHM: CpaBHHUTEIbHO-MOpP(OIOruyeckre, 3MOPHOIOIUYECKHE,
¢buznonoro-6MoXxuMuIecKue, moseaeHdeckne. OTIUUns 4eIoBeKa OT JKUBOTHBIX. lIpsMoxokaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOH CUTHAJIbHOU CUCTEMBI.

JBmwxynme cuibl ((pakTopsl) aHTPONOreHe3a: Ouosiorndyeckue, conmaibHble. COOTHOIICHHE
OMOJIOTMYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOI€HEE.

OcHOBHbBIE CTaauU aHTpoIlOreHe3a. PaHHue uenoBekooOpa3zHble 00€3bsiHbl (IPOKOHCYIbI) U
paHHHE TOHIUIbl — OOIIME NPEAKH YeIOBEKOOOpasHbIX 00€3bsiH U JIoAeH. ABCTPAJIONUTEKH —
JBYHOTHE TpEIKW JoAeil. YeloBeK yMelblid, IMEepBble W3TOTOBICHHS Opyauid Tpynaa. Yenosek
MPSIMOXOJIALINI U TIEPBBIA BBIXO JroAeH 3a mpenensl Adpuku. Uenoek reiienb0eprekuii — o0t
IIPEAOK HEAaHJIEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKAa pa3syMHOro. UeloBEK HEaHACPTAIbCKUN Kak BUJ
JIOJEH XOJIOAHOTO KiMMara. YenoBeK pa3yMHBIH COBPEMEHHOIO THIIA, JIEHUCOBCKUM YEJOBEK,
OCBOEHHE KOHTMHEHTOB 3a npeenaMu A¢puku. [laneoreneTnka u najieoreHoMHKa.

OBOJIIOLIMS  COBPEMEHHOI'O 4YenoBeKa. EcTecTBeHHBIH OTOOp B HONYJSNMAX YelloBeKa.
Myrtannonsslii nporecc W noaumop¢usM. llomynsiioHHBIE BOJHBI, Apeid TreHOB, MUTpanus U
«a¢deKT OCHOBATEINS» B MOMYIALHUAX COBPEMEHHOT'O YeJIOBEKa.

UYenoseueckue packl. llonarue o pace. bonpmme pacel: eBporneoujHas (eBpasuiickas),
aBCTpaJlo-HerpouHas (IPKBaTOpHaJbHAas), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHcKas). Bpems u mytu
pacceneHusl 4elnoBeKa MO IulaHere. EnumHCTBO wenoBedeckux pac. HaydHas HeCOCTOSATENBHOCTH
pacuzma. IIpucrnocoOieHHOCTh 4YeloBeKa K pPa3HbIM YCIOBHUSAM OKpysKaromied cpenbl. Brimshue
reorpaduyeckoil cpeabl U ipeiida reHoB Ha MOP(OIOTHIO U PUINOJIOTHIO YETIOBEKA.

MexaucuuIiMHapHbple  MeToabl B (u3uyeckod  (OMONOrMYeckor) — aHTPOMOJIOTHU.
OBOJIFOLIMOHHAST aHTPOIOJIOTUS U MAJCOAHTPOIIOJIOTUS YEJIOBEYECKUX IMONyJsnuil. bruoconunanbHbie
UCCIIeIOBAaHMsI TIPUPOJIBI uesoBeka. VccrienoBanue KOABOJIIOIMU OHOJIOTHYECKOTO U COILMAIBbHOTO B
YEIJIOBEKE.

JleMoHCTpanuu

IToptpetsr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeTOIbl  aHTPOINOJOTHHM», «['OJOBHOM  MO3r  uelOBEKay,
«YenoBexkooOpa3Hble 00e3bsiHb», «CKeneT deloBeKa W CKeleT MmuMmnaH3e», «PyauMeHThl U
aTaBU3MbI»,  «JIBMKyLIME CHUJIBl  AHTPONOreHe3a», «OBOJIOLMOHHOE  JPEBO  YEJIOBEKAR,
«ABcTpamonurexk», «YenoBek ymenblii», «HemoBek NpsIMOXOASIIN», «J[€eHUCOBCKUI YEIOBEK»
«Heanpepransup», «KpomanboHub», «lIpenkn uenoBeka», «ITambl 3BOIIOLUU YelOBEKay», «Packl
YEIIOBEKAY.

O6opynoBaHue: MYJISDKH OKAaMEHEJOCTEH, MPEeIMETOB MaTepUalbHON KyJIbTYphl MPEAKOB
yenoBeka, penpoayknuu ((pororpaduu) kaptuH ¢ MU(OTOTHUYECKUMH M OUOJICHCKUMH CHOKETaMH
MIPOUCXOXKACHUS YeJIoBeKa, (hoTorpaguu HaXOAO0K UCKOIMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBeKa,



MOJIEIb YEpPEIa YeI0BeKa U Yepena HIMMIIaH3€, MOJIeb KUCTH YEJI0BEKA M KUCTH IIMMIIaH3€, MOJEIN
TOpCa MPEJKOB YEIOBEKa.

JlaGopaTopnas pabdora «/3yueHne ocoOEHHOCTEH CTPOCHUS CKeJeTa YesIOBEeKa, CBA3aHHBIX C
MPAMOXOKIECHUEM».

IIpakTnyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTalui YETOBEKay.

Tema 6. JK0JIOTHS — HAYKA 0 B3aMMOOTHOIIECHUAX OPraHMU3MOB W HAJAOPTraHU3MEHHbIX
CHUCTEM C OKPYXKawIuei cpenoi

3apoxaeHue U pa3BUTHE dKojJoruu B Tpyaax A. 'ymbonsara, K. @. Pynse, H. A. CeBepiiosa,
3. I'ekxens, A. Tencnu, B. H. CykauéBa. Pa3nensl n 3amaun skonoruu. CBs3b 3KOJOTUU C IPYTUMU
HayKaMH.

Metoapr skonoruu. llomeBbie HaOmMIONEHUS. ODKCHEPUMEHTHI B SKOJIOTMU: MPUPOIHBIE U
naboparopuble. MopaenupoBaHue B HKOJIOTMU. MOHUTOPUHI OKpY’KaIOLIEH Cpelbl: JIOKAJIbHBIH,
PEruOHANIbHBIN U TJI00AIbHBIN.

3Ha4YEeHHE SKOJOTMYECKUX 3HAHMM ISl YeJIOBEKa. JKOJOTHUYECKOEe MUPOBO33PEHUE KaK OCHOBA
CBSI3€M YenoBeuecTBa C MNpUpoJod. DOpMHUPOBaHUE HSKOJOTHYECKOW KYJIbTYPhl U 3KOJOTMYECKOU
IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CesepuoB, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunpel u cxembl: «Pazgensl skonorum», «MeToasl skojorum», «Cxema MOHUTOpPUHTA
OKpY>Karollen Cpesib».

JlaboparopHasi padora «/3yuyeHrne METO0B 3KOJIOTMUYECKUX UCCIEIOBAHUNY.

Tema 7. OpranusmMsl U cpeja 0OOMTAHUSA

Okonoruyeckre (GpakTopbl U 3aKOHOMEPHOCTH MX JAelcTBus. Knaccupukanus 3KoI0ruuecKux
(dakTopoB: abuoTHUecKue, OUOTHYECKHE, aHTpomoreHHble. OOIIMe 3aKOHOMEPHOCTH JIEUCTBHS
skonorudeckux Qaxrtopon. IlpaBuno muaumyma (K. Hlnpenrens, 0. JIubOux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak 3KoJoruyeckuit gaxtop. [leiicTBue pasHBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMUYECKHE IPYIIbl PACTEHUH M )KUBOTHBIX 110 OTHOLICHHIO
K cBeTy. CurHanbHas poJib cBera. GoTonepruoaus3M.

Temnepatypa Kkak »3Kojorudeckuil ¢akrop. [leiictBue TemmnepaTypbl Ha OpraHU3MBI.
IToiKnIO0TEPMHBIE U TOMONOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTe kak skojormueckuit ¢akrop. IlpucnocobieHuss pacTeHM K MOAEPKAHUIO
BojiHOTrO Gananca. Knaccuukanus pacteHuit o oTHOIIEHUIO K Boje. [IpucnocodiaeHns sKMBOTHBIX K
M3MEHEHHUIO BOJHOIO PEKUMa.

Cpenpl oOWTaHHMsI OpraHU3MOB: BOJHAs, Ha3eMHO-BO3IYyIIHAs, ITOYBEHHAs, IIIyOMHHAs
MOJNOYBEHHAsl, BHYTpUOpraHu3MeHHas. @DPU3NKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOMTaHUA
opranu3MoB. [Ipucnoco0ieHns opraHu3MoB K KU3HHU B pa3HbIX cpeaax.

buonoruueckue putmbel. Buemnue u BHyTpeHHUE pUTMBL. CyTOYHBIE M TOJUYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUNA KU3HH.

Kuzuennole ¢opmbl opranu3moB. llonstue o xuszHeHHOW ¢dopme. JKuzHeHHBIE (OPMBI
pacTeHMii: J€epeBbsl, KYCTapHMKH, KyCTapHUYKH, MHOTOJIETHUE TpaBbl, OIHOJETHHE TpPAaBBl.
XKuzHeHnHble GOPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI, a3pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U
o0pasa KU3HH.

buotnueckue axTopbl. Bumbl OMOTHYECKHUX B3aUMOACHCTBUIN: KOHKYPEHIIUS, XUIITHUYECCTBO,
cumbuo3 u ero Qopmel. Ilapazutusm, koomeparus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAaHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3zammonelricTBus (Tomuueckue, (opudeckue, (adbpuueckue).
3HayeHne OMOTHYECKUX B3aMMOJACHUCTBUI sl CYIIECTBOBAHUS OPraHU3MOB B Cpele OOHMTaHUS.
[IpuHIMIT KOHKYPEHTHOTO UCKIIFOUEHHS.

JleMoHCTpanuu



Tabmumel ¥ cXeMbl: «IJKojorudeckue ¢GakTopbl», «CBETOBOM CHEKTP», «IDKOJIOTHUYECKUE
IPYIIIBl KUBOTHBIX IO OTHOLICHUIO K CBETY», «TeIIOKpOBHBIE »KMUBOTHBIEY, «XOJOIHOKPOBHBIE
KHUBOTHBIEY», «DUBHONIOTHYECKHUE aJaNTallid >KUBOTHBIX», «Cpenbl OOWTaHUS OpPTaHU3MOBY,
«buonoruueckue putmbl», «KuzHeHuneie (opmbl pacteHuit», <«KusHeHHBbIE (OPMBI KUBOTHBIXY,
«IKOCUCTEMa IIUPOKOJIMCTBEHHOTO Jecay, «IJKOocHCTeMa XBOWHOro Jecay, «llemu mnutanusy,
«XwumnangectBoy, «Ilapasutuszmy», «Konkypenuus», «CuMonosy», «KoMmmeHcanm3my.

O6opynoBanue: repdapuu pacTEHUH U )KUBOTHBIX, TPUCIIOCOOICHHBIX K BIUSHHUIO PA3TUYHBIX
9KOJIOTHYECKUX (PAKTOPOB, TepOApUU CBETONIOOUBBIX, TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUI,
CBETOJIOOMBBIC, TCHETIOOMBBIC M TCHEBBIHOCIMBBIE KOMHATHBIC PACTEHHS, TepOapuu U KOJIICKIIUU
TEIUIOIO0MBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pAacTEHHil, uydyena NTHUIl U 3Bepel, repdapuu
pacTeHHid, OTHOCSIIUXCS K THrpoduram, kcepopurtam, Me30puTaM, KOMHATHBIC PACTCHHS TaHHBIX
IpyMI, KOJUIEKIIMU XKUBOTHBIX, OOMTAIOIIMUX B Pa3HBIX cpefax, repbdapuul U KOJUIEKLUHUU PacTeHUil U
KUBOTHBIX, 00JaIal0MINX YepTaMU MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCJIOBUM KU3HH,
repOapuu U KOJJIEKIUU PACTEHUH U )KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (OPM, KOJUIEKITUH KUBOTHBIX,
YYaCTBYIONINX B Pa3IMYHBIX OMOTHYECKUX B3aHMMOICHCTBHSIX.

JlabopaTopnasi pabora «BpIsiBiIeHHE IPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTtopnasi pabGora «BplsiBIeHHE TPUCIOCOOJICHUN  OPraHU3MOB K  BIIUSHUIO
TEMIIePaTypbI».

JlabopaTtopnasi pa0ora «AHATOMHYECKHE OCOOCHHOCTH pACTEHUW H3 pPa3HBIX MECT
oOUTaHHS.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJOTUYECKHe XapaKTepUCTHKHU nonyisaiuu. [lomymsmus kak Ouonoruyeckas cucrema. Poib
HEOJHOPOJHOCTH Cpelibl, PU3NUECKUX 0aphepoB U OCOOEHHOCTEH OMOJIOTHH BUAOB B (OPMUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYphl mnomnyisiuii. OCHOBHBbIE MOKa3aTeNId MONYJALMH: YHUCIEHHOCTD,
MJIOTHOCTh, BO3pAcTHasi M TOJIOBasi CTPYKTYpPA, POKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTparusi.

Dxoyiorudeckasi CTpykrypa mnomyusiuu. OIeHKa YHCICHHOCTH Tonyisuuu. JlnHamuka
NONyJsAMM U €€ perymsiuus. buotmyeckuil moTeHIuMan nonyaauuu. MoaenupoBaHUE TUHAMUKHU
nonyJsiiiui. KpuBble pocTa YMCIEHHOCTH momyJsiiuu. KpuBbie BEDKUBaHUSA. Perymsius ducieHHOCTH
MOMYJISIIHI: polib (PAaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT TUIOTHOCTU. DKOJIOTHUYECKHE CTPATErHH
Bu0B (I- u K-cTparerun).

[TonsiTne 00 oSKojormueckod Humie Buga. Mectoobutanue. MHoromepHass MOZENb
skosiornyecko Humu J[x.M. XarunHcona. Pa3mepbl skosnornyeckoil HumM. IloTeHnmanbHas u
peann30BaHHAs] HUILIU.

Bung kak cucrema mnonymsuuid. Apeaibl BUAOB. Buabl M MX JKU3HEHHBIE CTpaTEruu.
DKOJIOTHYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS U MHUTPAIMi )KUBOTHBIX. broornueckne MHBA3HHU 9y KEPOTHBIX
BH/JIOB.

JleMoOHCTpaLun

IToprper: Ix. M. XaTuynHCOH.

Tabmumpl U cXeMbl: «DKOJOTHYECKHE XapaKTEPUCTHKU monmyisuun», «lIpoctpancTBeHHas
CTPYKTYypa momyisinun», «Bo3pactHbie mupamMuabl nonyiasuuny», «CKOpOCTh 3acelieHUs TOBEPXHOCTH
3eMJIM pa3IMYHbIMKU OpraHu3zMamMmny, «Mozens skonorudeckor Humm Jx. Y. XatauHaconay.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN )KHBOTHBIX.

JladopaTropnasi padora «IIpucrnocoOneHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos10rus coo61mEeCTB. IKOJOrHYeCKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3uM MEXAy OpraHu3MamMu B
ouoreHo3se.

DxocucTema Kak oTKphITas cuctema (A. J[x. Tencnu). @yHKIMOHATBHBIE OJJOKH OPTaHU3MOB B
9KOCUCTEME: MPOIYLEHTHI, KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHU. Tpoduueckue nenu u



cetu. Abuotuueckue 010ku sKocucteM. [1ouBbI U MBI B 3KocucTeMax. KpyroBopoT BemecTB 1 MOTOK
SHEPTUU B IKOCUCTEME.

OcHOBHBIEC TOKa3aTeNN 3KOCUCTEMBL. buomacca W mpoayKIus. DKOJIOTUYECKUE MUPAMUIBI
qrcen, OMoMacChl U SJHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. @Pnykmyayuu. HampaBneHHbie
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIleCCHU. [IepBUYHBIC U BTOPUYHBIC CYKIIECCUH M UX TPHYUHBI.
AHTpOTIOreHHBIE BO3/ICHCTBHS Ha cyKueccuu. KinmmakcHoe coobmiectBo. bruopasnooOpasue u noiHora
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOocucmemvl 03Ep U pek. IKocucmemvl Mopeu U OKeaHOs.
DKrocucmemvl myHop, 1ecos, cmenetl, nyCMblHb.

AHTpOIIOTEHHBIE ~ JKOCUCTEMBI.  ArposkocucreMa.  ArpoueHo3. Pasmuuus — mexny
AHTPOITOTEHHBIMH U TIPUPOJTHBIMHA YKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucrteM. [opoackas ¢imopa u ¢ayHa.
CuHanTponu3anus ropoackoit aynsl. buonoruyeckoe U X034HCTBEHHOE 3HAYCHHE arpPO3KOCUCTEM H
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOACHCTBHI OpraHM3MOB B JKOCHCTEMAax.
Ponv xackaonozo sgpgpexma u 6u008-30upuxamopos (Kuouesvix 6ud08) 6 QVHKYUOHUPOBAHUU
axocucmem. llepeHOC HSHEPrHMM M BEIIECTB MEXIY CMEXKHBIMH JKOCHCTEMaMHu. YCTOWYMBOCTD
OpPTaHU3MOB, MOMYJISIIUI U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3/ICHCTBUI.

Mexanusmol  6030eticmeuss  3a2psA3HEHUll  PA3HLIX — MUNO8  HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSAX, OCHOBbI IKOIOSUYECKO20 HOPMUPOBAHUS
AHMPONO2eHHO20 6030elicmeus. MeToIoIOTUs MOHHMTOPUHTA €CTECTBEHHBIX W aHTPOIOTCHHBIX
HKOCHCTEM.

JleMoHCTpanuu

IToptper: A. JIx. Tencnu.

Tabmuubl n cxemsl: «CTpyKTypa OHOLEHO3a», «IKOCHUCTEMA IIHPOKOJIHUCTBEHHOTO JIiEcay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHATBHBIE TPYIMIBI OPraHU3MOB B  OIKOCHCTEMEY,
«KpyroBopot BemiecTB B 3kocucteme», «llenu nuranus (macTouiHas, AETPUTHAS)», « IKOJIOTHYecKas
MUpaMU/Ia 9UCEN», «IKOJOTHUECKas MUpaMua Ormomacchly», «KOJIOTHYECKas MUpaMHIa SHEPTUH»,
«ObpazoBanue Oonota», «llepBuunas cykueccus», «BoccTaHoBieHHE Jieca TMOCie IOXKapay,
«JKocucteMa o3epay», «ArporeHo3», «KpyroBopoT BEIIECTB W IMOTOK SHEPTHH B arpoleHO3e»,
«ITpumeps! ypOoskocucTEM.

OOGopynoBanue: repbapuu pPACTCHHM, KOJUICKIIMM HACEKOMBIX, dydelia NTHI[ U 3BEPEeH,
repbapuu KyJIbTypHBIX U AUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIENb SIKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHne u onrcaHue ypOOIKOCHCTEMBD.

JlaGopaTopnas padora «/I3yyeHue pa3zHOOOpasusi MENKHUX MOYBEHHBIX WICHHCTOHOTHUX B
Pa3HBIX SKOCHCTEMAX ).

IKCKypeusi «OKCKypcHsli B THUIIMYHBIM OuoreoreHo3 (B ayOpaBy, Oepes3HsK, €NbHHK, Ha
CYXOJIOJBHBIN WJIM TIOWMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKYpPCHs B arpodKocHcTeMy (Ha MOJIE UIIH B TETUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocUcTEMA

Buocdepa — obmennanerapuas 06oa049Ka 3eMIIH, I/I€ CYILECTBYET UM CYIIECTBOBAJIA JKU3Hb.
PazButue mpexacraBnennit o 6mocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepuanckoro o 6uocdepe.
Ob6nactu 6uocdeps! u €€ coctas. XKuBoe BemecTBo 6Mocdepsl U ero QyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUsI Ouocdeprsl. OcobeHHOCTH Ounocdepbl Kak TII0O0ATBHOU
sKocucTeMbl. JlnHaMuueckoe paBHOBecHe B 6uocdepe. KpyroBopoTsl BemecTB U OMOr€OXUMUYECKHE
IUKITB (yriiepoaa, a3ora). PUTMHUUHOCTE siBIeHUH B OHocdepe.

3onaneHOCTh OMOchepsl. [TonsTue o 6uome. OcHOBHBIE OMOMBI CYIIH: TYHApA, XBOIHbIE Jieca,
CMCIIaHHbIE W UIIMPOKOJMCTBEHHBIC Jieca, CTEMH, CaBaHHbBI, ITYCTHIHH, TPOIHMYECKHE Jieca,
BBICOKOTOpHBs1. KilnMaT, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYILIH.



CtpykTypa U (QYHKIUS KUBBIX CHUCTEM, OILIEHKA WX PECYpPCHOTO TMOTEHIMana U OMOC(EepHBIX
hyHKIHA.

JleMoHCTpan U

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

Tabmuubr u cxemsl: «l'eocdepsr 3emuny», «Kpyroopor azora B mpupoae», «KpyroBopot
yraepoaa B mpupoae», «KpyroBopor kuciopoga B mpupojnie», «KpyroBopoT BoAbI B IPUPOIE»,
«OcHOBHBIE OWOMBI cymmy, «Knumarnueckue mosca 3emmn», «TyHmpay, «Taiira», «CmenranHbIi
necy, «llIupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuil gecy.

O6opynoBanue: repOapuu paCTCHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kalouias cpeaa

DKOJOTHYECKNEe KPU3UCH M UX MPUYUHBL. Bo3zaeiicTBue yenmoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYyIIHOW cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHWE BOAHOM cpeapl. OXxpaHa BOJHBIX PECYpCOB.
Pazpymenue noussl. OXxpaHa MoYBEHHBIX pecypcoB. 3mMeHeHue kiuMmara.

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIA Mup. OXpaHa pacTUTENBHOTO U
KUBOTHOTO MHpa. OCHOBHBIC MPUHIMIBI OoXpaHbl npupoabl. Kpacusie kHuru. Ocobo oxpaHsieMble
npupoansie Teppuropuu (OOIIT). boranuueckue caibl 1 300JI0THYECKUE TAPKH.

OCHOBHBIE TIPUHIUIIBI YCTOWYMBOTO Pa3BUTHUSL YeJIOBEUECTBA M MNPHUPOILL. ParmoHaibHOE
MIPUPOIONOIB30BaHUE M COXPaHEHUE OUOIIOTMUYECKOro pa3Hoobpasus 3eminu. OO1ue 3aKOHOMEPHOCTH
JIO0ANBHBIX DKOJIOTHYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpPHM3UCAa M €r0 BEPOSTHHIC
MIOCIIEACTBUSL.

Pa3Butre MEeTOAOB MOHUTOPHHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MporeccoB. Cucmemuvle
uccredosanusi nepexooa K  pecypcocbepezaroujeri U KOHKYPEHMOCHOCOOHOU — SHepeemuxe.
buonocuueckoe pasnoobpazue u o6uopecypcwi. Hayuonanvuvie uHopmayuouuvie cucmembl,
obecneyusarowue 00CmMyn K uHgopmayuu no cOCMOSHUW OMOenbHbiX U008 u sxocucmem. OcHOBbI
IKOpeadunIuUmayuu IKOCUCmem U cnocoboe 6opvowl ¢ buonospexcoenusmu. Pekonempykyus MopcKux
U HA3EMHBIX IKOCUCTEM.

JleMoOHCTpaL U

Tabmuiel u cxembl: «3arpszHeHue atMocheps», «3arps3sHeHne ruapocdepbl», «3arps3HeHHe
nouBel», «IlapHukoBeiii 3¢dexT», «Ocobo oxpaHseMble MPUPOJHBIE TeppuTopun», «Moaenu
YIPABISIEMOTO MUPay.

O6GopynoBanue: ¢otorpadun OXpaHAEMBIX paCTeHU U IKUBOTHBIX KpacHoW KHHTH
Poccuiickoit ®enepanuu, KpacHoi kKHUTH pernoHa.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHU K pe3y/IbTaTaM OCBOCHHUS 00YYaIOLUIMMHUCS TPOrpamMm
cpenHero obero 00pa3oBaHus: TMUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B crpykType JNHYHOCTHBIX pPe3yJbTaTOB OCBOEHHS IMPOrpaMMbl MO OHOJOTMH BBIJIEIEHBI
CJIEIYIOIIHE COCTABJISIFOIINE: OCO3HAHKME 00YJAIOMUMHUCS POCCUMCKOMN TPaskIaHCKOW MIEHTUYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTU U CAMOOIIPEAEIEHUIO, Haluyue Momusayuu K
oOyueHuto OWOJIOTUH, yeneHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M MCTOPHUYECKUX TPAJULUI pa3BUTHS OMOIOTHUECKOTO 3HAHUS, 20MOBHOCHb U
cnocobnocms 00YYAIOIUXCA PYKOBOJACTBOBATHCA B CBOEH JAEATEIBHOCTU IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMM, NPUCYLIIUMH CHUCTEME OHOJIOTUYECKOTO OOpa3oBaHMs, Haauuue NpasoCO3IHAHUS
9KOJIOTUYECKOM KYJIBTYpBl, CHOCOOHOCMU CMASUMb LEIHA U CTPOUTH )KU3HEHHBIE IIIAHBI.

JIMYHOCTHBIE PpE3yAbTAThl OCBOEHHS IMPOrpaMMbl 1O OWOJOTHH JOCTHTAlOTCSI B E€IMHCTBE
yu4eOHOI M BOCHMTATEIbHOW JAEATENBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMH, HCTOPUYECKMMH M JTYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH, TNPHUHATHIMU B
o0IlecTBE NpaBWIAMH M HOPMaMH IIOBEACHUS U CIOCOOCTBYIOT IpolLieccaM CaMOIIO3HAHMUS,



CaMOBOCIIMTaHUS W CaMOpa3BUTHUS, Pa3BUTHUA BHYTPEHHEM NO3UIUM JIMYHOCTH, MNATPUOTHU3MA U
YBaXCHMsI K 3aKOHY M IIPABOIOPAIKY, 4YEJIOBEKY Tpylda M CTapuieMy IOKOJICHHMIO, B3aUMHOIO
YBa)KEHUS, OEPEKHOTO OTHOIIECHUS K KYJIbTYPHOMY HACIEIHIO U TPAAMIMSM MHOTOHAIIMOHAJIHHOTO
Hapopa Poccuiickoit @enepannu, IpupoJie U OKPYKaIIEH cpee.

JIMuyHOCTHBIE pE3yAbTaThl OCBOCHHs yueOHOro mnpenmera «buoNOrus» IOKHBI OTpaXKaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpPUEHTAIMi, MMO3UTHUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOLIMX TPAJAULUOHHBIM LIEHHOCTSIM POCCHIMCKOrO OOLIECTBA, PACIIUPEHUE XKU3HEHHOTO
ONBITa U ONIBITA ACATEIBHOCTH B IPOLECCE peaau3aly OCHOBHBIX HAIPABICHUNW BOCIUTATEIbHOU
JESATEIIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kmaHCKOro BOCIUTAHMSA:

o C(OPMHUPOBAHHOCTh TIPAXKAAHCKOM MO3MLMU OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOT'O YJI€HAa POCCUNCKOr0 OOIIECTBA;

o OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M O00sS3aHHOCTEH, YBa)XKEHHE 3aKOHa MU
IIPaBOIIOPSIKA;

. TFOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IIPU CO3/aHUU Y4EOHBIX
IIPOEKTOB, pELIEHUM Y4eOHbIX U I[IO3HABATEJIbHBIX 3a/1ay, BBIIOJHEHUU OHOJIOTMYECKHUX
JKCIIEPUMEHTOB;

o CIIOCOOHOCTBH ONPENENSITh COOCTBEHHYIO TIIO3HMIIMIO 110 OTHOIICHHWIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;
o yMEHHE YYUTHIBATh B CBOMX JCHUCTBHAX HEOOXOAUMOCTH KOHCTPYKTHBHOTO

B3aUMOJICHCTBUS JIOAEH C pa3sHbIMU YOEKIACHUSMH, KYJIbTYPHBIMU LEHHOCTSIMU M COLMAJIbHBIM
MIOJIOKEHUEM;

o TOTOBHOCTh K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHHS Y4YEeOHBIX,
IIO3HABATENIbHBIX U HCCIIEI0BATENbCKUX 3a]a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO ONIIOHEHTOB
IIpHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOT0 COJEPKaHUS;

. TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOU NEATENBHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:
. c(hOPMUPOBAHHOCTh ~ POCCHUUCKOM  TPaXJAHCKOW  HMJICHTUYHOCTH, TMAaTPUOTH3MA,

YBaXX€HUsI K CBOEMY HapoJly, 4YyBCTBa OTBETCTBEHHOCTH mepea PonumHOM, ropaoctu 3a CBOW Kpaii,
cBo10 Pouny, CBOM SI3BIK U KYJBTYPY, MPOIIJIOE M HACTOSAIIEE MHOTOHAIIMOHAIKHOTO Hapoa Poccuu;

o LIEHHOCTHOE OTHOLIEHUWE K MPUPOAHOMY HACICAUID U IAMATHUKAM I[PUPOJBI,
JNOCTHKEHMSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;
o CIIOCOOHOCTh OIICHMBAaTh BKJIAJ POCCHUMCKMX YYEHBIX B CTAaHOBJIEHHE U pa3BUTHE

OMOJIOTUH, TIOHMMAHHUS 3HAYCHHS OWOJIOTHHM B TIO3HAHWHU 3aKOHOB IMPHUPOJIBI, B JKU3HU UYEIOBEKa H
COBPEMEHHOT0 00IIIeCTBa;

° uaerHas yOeKIEHHOCTh, TOTOBHOCTh K CIOyKeHMI0O U 3amure (OreuecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAr0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

° OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

L] CCbOpMI/IpOBaHHOCTB HpaBCTBeHHOl"O CO3HaHMs, O TUYCCKOI'O ITOBCACHHUA,

L] CHOCO6HOCTB OIICHHUBATH CI/ITyaI_[I/IIO nu HpI/IHI/IMaTB OCO3HAHHBIC peHIeHI/ISI,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

° OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIEro;

° OTBETCTBEHHOE OTHOIIIEHHWE K CBOWM pOAMTENSAM, CO3aHUIO0 CEMbH Ha OCHOBE

OCO3HAHHOTO TIPUHATHS IIEHHOCTEH CEMEHHON »KM3HM B COOTBETCTBHU C TPATUIUSMU HAPOIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

° 9CTCTUYCCKOC OTHOUICHUC K MUPY, BKIITO4Yasd 3CTCTHUKY 6I>ITa, HAay4YHOIr'o U TCXHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;



° MMOHUMaHNE SMOLIMOHAIIBHOTO BO3AECHCTBUS KUBOW NPUPOJBI U €€ HEHHOCTH;

° FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE MPOSIBIIATH
Ka4yeCcTBa TBOPUYECKOUN JIMYHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMUS KYJIbTYPHI 310POBbSl U IMOLMOHAJIBHOIO
0J1aronoJryyus:

° MOHMMAHUE W pealu3alus 3J0pOBOTO W 0Oe30macHoOro obpas3a >KH3HH (310pOBOE
MUTaHUe, COOIOJCHNE TUTMEHWYECKUX MPaBWI W HOPM, COATAHCUPOBAHHBIN PEXUM 3aHATHA W
OTIbIXa, peryispHas Qui3ndeckas aKTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

. [IOHMMaHWE LEHHOCTH NpPaBWI HHAMBUIYAIbHOTO U KOJJIEKTMBHOTO O€3011aCHOIO
IIOBEJICHUA B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;
o OCO3HaHUE TOCJIEICTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YNOTpEOJICHUS aJIKOIOoJs,

HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

° TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MAaCTEPCTBA, TPYI0JIIO0HE;

° TOTOBHOCTh K AaKTHBHOM  JEITEIBHOCTH  TEXHOJIOTMYECKOM MW  COIIMAJIbHOM
HAIMPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATH, MJIAHUPOBATh U CAMOCTOSTEIBHO BBIMOJIHATH TAKYIO
JICSITEIIbHOCTD;

o UHTEpeC K paziIMuHbIM cepam npodeccCHOHATBHON 1EATeIbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIHM BBIOOP OyayiIeil npodeccuu U peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

o TFOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpPa30BaHUIO Ha MPOTSHKEHUN BCEH
JKA3HU,

7) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

o HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHONICHHE K MPHPOJE KaK HCTOYHUKY KH3HH Ha
3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

. MOBBIIIEHUE YPOBHS 3KOJOTMUECKOW KYJIbTYPBI: MPHOOpPETEHHE ONbITa MIaHUPOBAHMS
MOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX IOCIIEACTBUH JUTsl OKPY>KAIOLIEH Cpe/Ibl;

o OCO3HAHME TII00AFHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IyTel UX PEUICHHUS;

. CIOCOOHOCTh HCIIONIB30BaTh MpPHOOpETaeMble MpPH H3YYEHUM OHOJOTHMH 3HAHUS HU

YMEHUS MpHU PEeIIeHUH NMpoOIIeM, CBSI3aHHBIX C PAllMOHAIBHBIM MIPUPOJIONOIb30BaHUEM (COOI0AeHNE
MpaBWJI MOBEJEHUS B MPUPOJE, HAIPABIECHHBIX HA COXpAaHEHUE PaBHOBECHSI B IKOCHUCTEMAaX, OXpaHy
BUJIOB, 3KOCUCTEM, Ouochepsl);

o aKTUBHOE HEIPHUATHE JCHCTBHI, NPUHOCAIINX BPE OKPYKAIOLIEH NMPUPOAHON Cpere,
YMEHHE NPOrHO3UPOBAaTh HEOJAronpUATHBIE DJKOJOTUYECKUE TMOCIHEACTBHS MNpPeIIpUHUMAEMBbIX
JNENUCTBUN U IIPEAOTBPAIIATh UX;

o HaJIMuue Pa3BUTOrO SKOJIOTMYECKOTO MBIIUIEHHUS, SKOJOTUYECKOW KYIbTYpPBI, OIbITA
NEeSITeIbHOCTH 3KOJIOTHYECKON HaIPaBJIEHHOCTH, YMEHHSI PyKOBOJICTBOBATHCSI MU B IIO3HABATEIbHOM,
KOMMYHHMKaTUBHOW M COLMAIBbHON NMPAKTHKE, TOTOBHOCTU K YYaCTHIO B IIPAKTHUYECKOHN NEATEIbHOCTH
9KOJIOTMUYECKOI HalpaBIeHHOCTH;

8) neHHOCTH HAYYHOI'0 O3HAHMA:

o c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOI'O Ha JHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

o COBEpIICHCTBOBAHNE  S3BIKOBOM M  YHTATENbCKOM  KyIbTYphl Kak  CpEICTBa
B3aUMOEHCTBHS MEXTy JTIOIbMH U TIO3HAHUS MUDA;
o MOHMMaHKe creun(ukn OMOJIOTHMHM KaK HayKd, OCO3HaHUS €€ poiiu B (hOPMUPOBAHHU

palMOHATFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH 1IEIOCTHOTO MPEICTaBICHUS 00 OKPYKAIOLIEM MHUPE
KaK O €IMHCTBE MPHUPOJbI, YEJIOBEKa M OOIIECTBAa, B IMO3HAHUU HPUPOTHBIX 3aKOHOMEPHOCTEH U
peleHny mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;



o yOSXKIEHHOCTH B 3HAYMMOCTH OMOJIOTUU JIJIs1 COBPEMEHHOH IIMBHIIM3AIMH: 00ECTIeUeHUS
HOBOI'O YPOBHS Pa3BUTHUs MEIULMHbI, CO3JaHUE NEPCIIEKTUBHBIX OMOTEXHOIOIUH, CHOCOOHBIX pellaTh
pecypcHble TpoOIEeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA MyTeH BbIXOJAa W3 IIOOAIBHBIX
HKOJIOTUYECKUX MpolieM M olecrneueHHs Iepexoja K YCTOMUMBOMY DPAa3BUTHIO, PAlIOHAIBHOMY
MCTOJIb30BAHUIO IIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

o 3aUHTEPECOBAHHOCTh B IIOJIyYEHUM OWOJOTMYECKUX 3HAHMHW B ILEJAX IOBBILICHUS
o01iell KyJabTypbl, €CTECTBEHHO-HAyYHON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTu (yHKLHMOHAJIBHOMN
IpPaMOTHOCTH 00y4Jarouuxcs, popMupyemMoi npu u3y4eHun OUOIOTHH;

o [IOHMMaHHE CYIIHOCTH METOJIOB IO3HAHMs, UCHOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCII0JIb30BaTh M0OJIy4aeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS SABJICHUN OKPY>KaIOLIEro
MHUpa M MPOUCXOIAMIMX B HEM M3MEHEHHMH, YMEHHE JIelaTh OOOCHOBAaHHBIC 3aKJIIOUEHHSI HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJbIO MTOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

o CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BAaTh OHMOJOTWYECKHE 3HAHUS IS PELICHUs
poOJIeM B peabHBIX KU3HEHHBIX CHTYallUsX;

o 0CO3HaHME LIEHHOCTHU HAyYHOH JeATEeIbHOCTH, TOTOBHOCTh OCYLIECTBIIATh IPOEKTHYIO U
HCCIIEI0BATENIbCKYIO JEATEIbHOCTh MHANBUYAJIbHO U B TPYIIIIE;

o TOTOBHOCTh W CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHMUIO, K
aKTUBHOMY TIIOJIyYEHHIO HOBBIX 3HAHMH 1O OHOJOTMM B COOTBETCTBHHM C JKU3HEHHBIMH
MOTPEOHOCTSAMH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenmeTHele pe3yibTaThl OCBOEHHMsI YydeOHOro mpeamera «buosiorus» BKIIOYAIOT:
3HaYUMble U1 (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYHYAIOMIMXCS  MEXKIUCIHUILTMHAPHBIE
(MexrnpeaMeTHbIE) OOILEHAYYHbIE MOHATHUS, OTPaXKaroIlUe IeJOCTHOCTh HAYYHOM KapTHHBI MHpa H
cienn(UKy METOJOB TIO3HAHUS, HCIOJb3yeMBIX B ECTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHS,
SBJICHHUE, MPOLIECC, CUCTeMa, HaY4HbIM (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIoBaHNe, HaONIo/eHNe, W3MEpEeHUe, HKCIEPUMEHT U JpPYrue); YHHUBEpCaJbHBIE YydeOHBIE
neiicTBus (MO3HaBaTelbHbIE, KOMMYHUKAaTHBHbIE, PETyJIATUBHBIE), obecneunBaromue GopMUpOBaHHE
(GYHKIMOHATPHOH TPAaMOTHOCTH M COIMAJIBHONH KOMIIETEHIIMKM OOyYaromuXcs; CIIOCOOHOCTH
o0yyJaroIuxcs HUCMOJIb30BaTh OCBOEHHBIE MEXIMCLUUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUSA H
YHHUBEpCcaJbHbIE yueOHbIE AEWCTBUS B MO3HABATEIBHON U COLUAIBHOMN MPAKTHKE.

B pesynprare wu3ydeHus OHOJIOTMM Ha YpPOBHE cpelHero ooOmero oOpa3oBaHHs Yy
oOyuarorerocss OyayT chOpMUpOBaHBI T[IO3HABATEIIbHBIC YHUBEpPCAIbHBIE Y4YEOHBIC JEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpPCAJIbHbIE yueOHble NE€HCTBHs, PETyJISTHBHbIC YHUBEpPCAJIbHbIE ydeOHbBIE
JEWCTBUS, COBMECTHAS JIEATEILHOCTb.

MertarnpeMeTHbIE pe3yabTaThl OCBOCHHUS IPOTPaMMBbI CPETHET0 00Iero 00pa3oBaHus TOJIKHbI
OTpaXKaTh:

OBJiajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHUS:

o CaMOCTOSITENIbHO (OPMYJIMPOBATH M aKTYaJIIM3UPOBATH MpoOJIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;
o UCIOJIb30BaTh MpPU OCBOCHHWU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIICHUS (aHaiIu3a,

CHUHTC3a, CpAaBHCHHA, KJ'IaCCI/I(I)I/IKaI_[I/II/I, 0606H_ICHI/I$I), PacCKpbeIBATb CMBICJI OMOJIOTUYECKUX MOHSATUH
(BI)I}IGJ'IHTI) HX XapaKTCPHBIC MPHU3HAKW, YCTAHABJIMBATDb CBA3U C IPYTr'UMU HOH?ITI/ISIMI/I);

. ONpENENATh LENU IEATEIbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUHU UX JOCTHXKCHUS,
COOTHOCUTB PE3YJILTATHI ACATEIBHOCTH C ITOCTaBICHHBIMU LICIISAMU;

. UCIOJb30BaTh OMOJIOTMYECKHE MOHATHUA JUIsl OOBACHEHMsI (PaKTOB M SIBICHHM >KHUBOM
IIPUPOJIBI;

. CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIE, IEIAYKTUBHBIE, II0 AHAJIOTHUM),

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMAaTPUBAEMBIX SIBJICHUAX, (OPMYIHNPOBATH
BBIBOJIbI U 3aKJIIOYEHUS;



L4 MNPUMCHATH CXCMHO-MOJCIIbHBIC CPECACTBA IS NPCACTABIICHUSA CYIIICCTBCHHBIX CBs3€EH U
OTHOIIICHUH B HU3y4aCMbIX OHOJOrHYECKUX O6’beKTaX, a TaKXe HpOTI/IBOpe‘lI/Iﬁ pasHoro poJja,
BBISABJICHHBIX B Pa3JIMYHBIX I/IH(bOpMaL[I/IOHHBIX HCTOYHUKAX;

. paspabaTeiBaTh IJIaH pEIICHHWs TpoOieMbl ¢ Y4ETOM aHAIM3a HMEIOIIMXCS
MaTepUaIbHBIX U HEMaTEPHATBHBIX PECYPCOB;

. BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM,
OLICHUBATh PUCKHU MOCIIEICTBUI JESITEILHOCTH;

. KOOPJAMHHUPOBATh M BBINOJHATH pPadOTy B YCIOBHSX PEAIbHOTO, BHUPTYAJIbHOTO M
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

. pa3BUBATh KPEATUBHOE MBIIUICHHE MPU PEIICHUH KU3HEHHBIX MPOOJIeM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE eHCTBHS:

. BIIQJIETh HAaBBIKAMH  y4eOHO-UCCIIEOBATENLCKOM M  TPOEKTHOM JEATeIbHOCTH,

HABBIKAMU pa3pelieHusi MpoOJieM, CHOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEILHOMY IOUCKY
METOJIOB PELICHUS NPAKTUYECKUX 3a7a4, IPUMEHECHHIO PA3JIMYHbIX METOJOB [TO3HAHUS,

. WCIIOb30BaTh PAa3jIMYHbIE BHUJIbI JIEATEIBHOCTU IO MOJYYEHHIO HOBOT'O 3HAHHUS, €ro
HMHTEpIpETAIH, TPeoOPa30BAaHUIO U PUMEHEHHUIO B YIYCOHBIX CUTYAIIMSIX, B TOM YHCIIE TIPH CO3TaHUN
y4eOHBIX U COIMAIbHBIX TPOEKTOB;

. dbopMUpOBaTh HAy4YHBIA THIT MBIIUICHHUS, BIIAJETh HAYYHOH TEPMHHOJIOTHEH,
KJIFOYEBBIMH MOHATUAMHU U METOJAMU;

. CTaBUTHh M (HOPMYITUPOBATH COOCTBEHHBIE 3371a4uu B 00pa30BaTEIbHON ACSITEILHOCTH U
KU3HEHHBIX CUTYalUsIX;

. BBISBJISAIT NPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTYyaJIM3UPOBATH 3a/1ady, BbIJIBUIATh
TUTIOTE3y €€ pEUIeHUs, HaXOJIUTh ApTyMEHTHI JUIS JI0KA3aTelIbCTBA CBOMX YTBEPKICHUM, 3a7aBaTh
IapaMeTpbl U KPUTEPUU PELLIECHUS,

o AHAIIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHUA 3ada4yu peE3yiabTaTbl, KPUTHYCCKH
OICHUBATHb UX JOCTOBCPHOCTH, IPOTHO3UPOBATH U3MCHCHHEC B HOBBIX YCIIOBUAX,

o JlaBaTh OLEHKY HOBBIM CHTYAI[USM, OLEHUBATH MPUOOPETEHHBIN OIBIT;

o OCYIIIECTBIIATH lIeJICHANPABICHHBINA MOUCK TMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
PO eCCUOHABHYIO CPENy;

o yMeTb TIEPEHOCHUTh 3HAHHWA B T[O3HABATEIbHYIO M MPaKTUYECKyl0 oO0JjacTu
KU3HECATeIbHOCTH;

° YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00s1acTel;

L BBIJIBUT'aTb HOBBIC HJCH, MpCAjiaraTb OPUTHHAJIIBHBIC IMOAXOJAbl W PCHICHUA, CTAaBHUTH

poOJIEMBI U 3a/1a4H, JOIYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nngopMmanmeii:

. OpPUEHTHPOBATHCS B Pa3IMYHBIX UCTOYHHUKAX MHPOpMauu (TEKCTe yueOHOro nocoous,
Hay4YHO-TIOMYJISIPHOM JTUTEpaType, OMOIIOTHYECKUX CIOBAPSAX U CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax
IaHHBIX, B MHTepHeTe), aHAIM3UpOBaTh MH(MOPMAIIUIO PA3IUYHBIX BUAOB U (OPM IMpeaCTaBICHUS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYUBOCTD;

o (dbopMyIHMpOBaTh 3ampOChl U MPUMEHATH Pa3IMYHbIE METOJBl NPU TOUCKE U OTOOpE
Ouosiornyeckoil nHdopMaly, He0OX0IMMOH /IS BHITIOJIHEHUS YUeOHBIX 3a/1a4;

o MPHOOPETaTh OMBIT MCIIOIB30BaHMS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpPIIECHCTBOBATh KYJIBTYPY aKTUBHOTO UCTIOIH30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

o CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO ()OPMY MpEACTaBICHUS OUOIOTHYECKO
nHpopManuu (cXxembl, TpauKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

o UCIOJIb30BaTh HAYYHBIM SI3bIK B KAuyeCTBE CPEACTBA MpU paboTe ¢ OMOIOTHYECKOM

uHpopManuel: MPUMEHATh XHWMHUYECKHE, (U3MYECKHEe W MaTeMaTUYeCKUe 3HAaKH M CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh W  MPEOOpa3OBBIBATh  3HAKOBO-
CUMBOJIMYCCKHUC CPCACTBA HATIAIHOCTHU,



o BJaJIeTh HAaBbIKAMM pACIIO3HABaHMUA U 3allUThl HH(pOpManuu, HWHPOPMALUOHHOM
0€3011aCHOCTH JINYHOCTH.

OBJ1ajieHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH JAeCTBHSIMM:

1) o6menne:

o OCYHICCTBJIATL KOMMYHHKAIIlMKM BO BCCX C(pepax JKU3HHU, AKTUBHO YYaCTBOBATh B
JMaiore WIM JUCKYCCHH TI0 CYIIECTBY 00CYKIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CY)KIEHHS OTHOCHTEIILHO BBIMOJIHCHUS MpelaracModl  3aJa4d, y4YUTHIBATH HHTEPECH |
COIIACOBAHHOCTD MO3ULUI IPYIrUX YYaCTHUKOB JUAJIOra WIH JUCKYCCUN);

. pacro3HaBaTh HeBepOalbHBIC CPEICTBA OOINEHMS, MOHMMATh 3HAYEHHE COIMATbHBIX
3HAKOB, MIPEANOCHUIOK BO3HUKHOBEHHSI KOH(QIMKTHBIX CHTYaIlUi, yMETh CMSTYaTh KOH(QIUKTHI U BECTH
[IEPETOBOPBI;

. BJIAJIETh PA3JIMYHBIMH CIIOCOOAMH OOIIEHUS M B3aMMOIENHCTBUS, TIOHUMATh HAMEPEHUS
JAPYTUX JIFOJCH, TPOSBIATH YBaKHUTEIBHOE OTHOIIEHHE K COOECEIHMKY M B KOPPEKTHOW (opme
(bOpMYyIHpPOBATE CBOHM BO3PAKEHHSI;

o pa3BépHyTo " JIOTUYHO HU3JjlaraTb CBOKO TOYKY 3PCHUA C HCIOJIb30BAHUEM S3BIKOBBIX
CpCacCTB.

2) COBMECTHAA NCeATCIbHOCTD:

o IIOHUMATb 1 UCII0JIb30BATh IIPCUMYIICCTBA KOM&HI[HOIZ n HHﬂHBHﬂyaHLHOﬁ pa6OTH IIpu

peleHny OnoIOrn4ecKoi mpolieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHUS IPYMIIOBBIX (HOpM
B3alMOJICICTBUS PU pEeUICHUH YueOHOW 3a/1auH;

o BBI6I/IpaTB TEMATUKy U MCTOAbI COBMCCTHBIX JEUCTBUM C y‘léTOM O6H.[I/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)XJ0T0 YJICHA KOJIZICKTHUBA,
L4 NpUHHUMATh LCIIN COBMECTHOM ACATCIIbHOCTU, OPraHU30BLIBATH W KOOPAUHUPOBATH

JNEUCTBUSA 1O €€ NOCTUKEHUIO: COCTABIATH IUIaH JACHCTBUM, PacHpeiessiTh pOJU C Yy4ETOM MHEHMM
YYaCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHOM paboThI;

° OLICHMBATh KAauyeCTBO CBOETO BKJIaJa M KaXJIOT0 YYacTHHKA KOMaHIbl B OOIIMiA
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

° npejjaraTb HOBbIE MPOEKTHI, OLEHUBATh UAECH C MO3UIHUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

° OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIUYHBIX CHUTYalUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUITMATUBHBIM.

OBJageHue YHUBEPCAJbHBIMM PEryJTUBHBIMHU 1eiiCTBUSIMHU:

1) camoopranu3anusi:

L4 HCIIOIL30BaTh OHOJOTHYECKUE 3HAHMS JJIs1 BBIABJIICHUA HpO6J’IeM N HUX PCIICHHUA B
KHU3HCHHBIX U yqe6H},1x CUTyalUsX;
L4 BBI6I/IpaTB Ha OCHOBE OHOJOTMYECKHUX 3HAHUU ICJICBBIC U CMBICIOBBIC YCTAHOBKH B

CBOMX JIEUCTBHSIX M MOCTYNKax MO OTHOILICHUIO K JKUBOW MPHUPOJE, CBOEMY 3J0POBBIO U 3/10POBBIO
OKPYKAIOIINX;

° CaMOCTOSITENTLHO OCYIIECTBIIATH TTO3HABATENBHYIO JNESATENbHOCTD, BBISIBISITH TPOOJIEMBI,
CTaBUTHh W (POPMYJIMPOBATH COOCTBEHHBIE 3aJa4d B 0Opa30BATEIbHOU NEATEILHOCTH M YKHU3HEHHBIX
CUTYaIUSIX;

. CaMOCTOSATENIbHO COCTABJIATh IUJIAH PEIICHUs TPOOJeMbl € YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEHN M MPEIITOYTECHUIA;

° AaBaTb OLICHKY HOBbBIM CUTYAllUSIM;

° pacuMpsATh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

° JenaTh OCO3HAaHHBIA BBHIOOP, ApryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH 3a
pelicHue;

o OLICHUBATh MPUOOPETEHHBIN OIIBIT;



o CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TIPOSIBICHUIO INUPOKOM SPYAMLUH B Pa3HBIX
00acTax 3HaHUH, IOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHb.
2) CAMOKOHTPOJIb:

° JaBaTb OLICHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPEKTHUBBI B ACATCIbHOCTh, OLICHUBATH
COOTBETCTBHUEC PE3YJILTATOB LC/IAM;
L4 BJIaJeTh HaBBIKAMH I103HABATEILHOM pe(i)JICKCI/II/I KaKk OCO3HaHHusA COBCpIIACMBIX

JNEUCTBUA M MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJbTATOB W OCHOBAHUM, HCIIOJIb30BAaTh MHPUEMBI
pedaekcuu IJ1s OIICHKH CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

o YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHNUS 110 UX CHUKEHUIO;

. IIPUHUMATh MOTHMBBI U apI'YMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AESITEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:

o IIPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

o IIPUHUMATh MOTHUBBI U a@pIYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YNIbTaTOB AEATEIbHOCTH;
. IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

o pa3BUBaTh CIIOCOOHOCTh IOHUMATh MU € MO3ULUH JIPYrOro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTaThl OCBOEHHs cojJepXaHus ydeOHoro mnpeamera «buonorus» Ha
yrIyONE€HHOM YpOBHE OPHEHTHMPOBAHBI Ha oOecredeHre MpOQMIBHOTO OOydeHHsS O00YyJarouIuxcs
O6uosioruu. OHU BKIIIOYAIOT: crieqU(HUUecKue a1 OMOJIOTUM Hay4Hble 3HAHUSA, YMEHHUS M CIIOCOObI
JNEUCTBUM 1O OCBOEHMIO, MHTEPIpPETALUU U IPEeoOpa3OBaHUIO 3HAHUM, BUABI JESITEIBHOCTH I10
MIOJyYEHHUIO HOBBIX 3HAHUM M MX HPUMEHEHHIO B DPA3JIUYHBIX Y4eOHBIX, a TAaKKE B peEaJIbHBIX
KU3HEHHBIX cuTyalusx. [IpenmeTHbie pe3yabTaTsl IPEACTABIEHBI 110 TOAAM U3yUYEHUS.

[TpenmerHble pe3ynbTaThl OCBOEHUS yueOHoro npenmera «buonorus» B 10 knacce NOMKHBI
OTpaXkaTh:

o c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK,
B (hOpMUPOBAaHUM €CTECTBEHHO-HAYYHOH KapTUHBI MUpA, B MO3HAHWU 3aKOHOB MPHUPOJbI U PELICHUU
po0JieM pPalMOHAIBHOTO MPUPOJONONb30BaHMS, O BKJIAJE POCCUNUCKUX M 3apyOekHBIX YYEHBIX B
pa3BUTHE OMOJIOTHY;

o BJIa/ICHUE CUCTEMON OMOJOrMYECKHX 3HAaHUM, KOTOpas BKIIIOYAET: OCHOBOIOJArarolue
OMOJIOrMYEeCKHEe TEPMHMHBI M TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiMu3M, TIOMEOoCTas,
CaMOpPETYJISALIAS, CAMOBOCIPOM3BEIEHUE, HACIEACTBEHHOCTb, H3MEHYMBOCTb, POCT U pa3BUTHE),
ounonornueckue teopun (kierounas teopust T. [lIBanna, M. lneiinena, P. Bupxoa, xpomocoMHas
TeopHsi HacielncTBeHHOcTH 1. Moprana), yuenus (H. V. BaBunoBa — o 1meHTpax MHOroo0Opasus u
MIPOUCXOXACHNUS KYJIbTYPHBIX pPAacTEHHi), 3aKOHBI (€AMHOO0Opa3us MOTOMKOB IMEPBOTO IOKOJICHUS,
pacIleIUIeHHs], YUCTOThI TaMET, HE3aBUCUMOr0 HacienoBaHus I'. MeHaens, roMoJIOTHYECKUX pSAZOB B
HacyencTBeHHoU n3menunBoctu H. 1. BaBuiiosa), npuHIUIb! (KOMITIEMEHTAPHOCTH);

o BJIQJICHUE OCHOBHBIMM  METOJAaMH  HAYYHOIO IIO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX  MCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMHCAaHWE, H3MepeHHe, HaOJIoAeHue,
AKCIIEPUMEHT);

o YMEHHE BBIJIEISTH CYIECTBEHHBIE IPU3HAKK: BUPYCOB, KJIETOK IIPOKAPUOT U SyKapuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, TpubOB, pacTeHHUH,
KUBOTHBIX M YEJOBEKAa, CTPOEHHsS] OPraHOB U CHCTEM OpPraHOB pPACTEHUM, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEAECATEIBHOCTH, NPOTEKAIOIIMX B OpraHU3Max PAacTEHUM, >KMBOTHBIX M YEJIOBEKA,
OMOJIOTMUECKUX TPOIIECCOB: OOMEHa BemiecTB (MeTa0oJiM3M), MpEBpaIeHUsT dHEPruu, OpOKEeHWS,
aBTOTPO(HOrO U TeTepOTPO(HOro TUIIOB MUTAHMS, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a,
raMeToreHes3a, SMOpPHOreHe3a, NOCTAMOPHOHAIBHOIO PA3BUTHUA, PA3MHOXKEHUS, WHIUBUIYaJIbHOIO
pa3BUTHs OpraHn3Ma (OHTOr€He3a), B3aMMO/ICHCTBHSI TeHOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOO0Pa;

o YMEHHUE yCTaHaBJIMBAaTh B3aUMOCBSA3M MEXAY OPraHOMJAMM KJIETKU U UX (PYHKLIUSAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKIHUSAMH, MEXKIy OpraHaMH M CHUCTEeMaMU OpPTaHOB y
pacTeHuil, )KUBOTHBIX M Y€JIOBEKa U UX (PYHKIUAMH, MEXJIY CUCTEMAMU OPraHOB M MX (DYHKIMSIMHU,



MEXJy dTanaMd OOMEHa BELIECTB, dTallaMU KJIETOYHOTO LUKJA M KU3HEHHBIX IUKJIOB OPraHU3MOB,
3TanaMu 3MOPHOHAIBHOIO Pa3BUTHS, F€HOTUIIOM M (DeHOTUNOM, (PEHOTUIIOM U (haKTOpaMu Cpeabl
oOuTaHUS;

o YMEHHUE BBIABIATh OTIMYUTEIbHBIC IPU3HAKU XKMBBIX CUCTEM, B TOM YHCJIE PAaCTEHUH,
KUBOTHBIX U YEJIOBEKA;

o YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOLINE APTyMEHThI, OMOJIOINYECKY0 TEPMUHOIOIHIO
Y CUMBOJIMKY JUISl JOKa3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX IPYIIIL;

o YMEHHUE pelIaTh OWOJIOTMYECKHE 3aJaud, BBIBISATH NMPUYUHHO-CIICJACTBEHHBIC CBS3U
MEXy HCCIIeyeMbIMU OMOJIOTHYECKUMU MPOLIECCAMU U SIBICHUSIMH, JeJaTh BBIBOJBI U NMPOTHO3bI Ha
OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

. YMEHHE BBINOIHATH JJAOOPATOPHbIE U IIPaKTHUECKHE padOThI, COOJIIOIATh MpaBUia Mpu
pabote ¢ y4eOHBIM 1 1a00paTOpPHBIM 000pYyI0BAHUEM;

o YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys Lelb UCCIeI0BaHMs, aHAJIM3UPOBATh MOJYUYEHHbIE PE3Y/IbTAThl U JIeNIaTh BHIBO/IBI,

o YMEHHE y4acTBOBATh B y4eOHO-HCCIIEOBATEIBCKON paboTe Mo OMOIOruH, KOJIOTHHA U
MEIWIMHE, TMPOBOAMMON Ha 0a3e WIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO TMPEICTABIIATH
MIOJTyYEeHHBIE PE3y/IbTaThl HA YYEHUYECKUX KOH(EpEeHIUX;

o YMEHHE OIICHMBATh OJTHUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIIECAOBAaHUI B 00JIACTH
OM0JIOrMU U MeULUHBI (KIOHUPOBaHKE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HAIIPABICHHOE U3MEHEHUE
reHOMAa M CO3/IJaHUE TPAHCTEHHBIX OPraHU3MOB);

o YMEHHE  OCYLIECTBIATh OCO3HAHHBIM  BbIOOp  Oyaymied  npodeccruoHabHOM
NeSTeNbHOCTH B 00JacTh OMOJIOTMH, MEIUIMHBI, OMOTEXHOJOIMM, BETEpUHAPUH, CEIbCKOIO
XO03sICTBa, MUILEBOM MPOMBIIIJIEHHOCTH, YIIyOJsATh MO3HABaTENbHBIA HWHTEpEC, HANpaBICHHbIA Ha
OCO3HAaHHBIM BBHIOOP COOTBETCTBYIONIEH Mpodeccuu U MpoaoJKeHHe ONOIOrHYecKoro o0pa3oBaHus B
OpraHM3alMsIX CPeIHEro NpoecCUOHAIBLHOTO U BBICILIET0 00pa30BaHMsL.

[TpenmeTrHble pe3ynbTaThl OCBOEHUS yueOHOro npenmera «buomnorus» B 11 Knacce TOMKHBI
OTpaXkaTh:

o c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK,
B (h)OpPMUPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTHHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOBI
U PEIIEHUU SKOJOTMYECKHUX MPOoOJIEM YelIOBEYECTBa, a TAKKE B PEIICHUH BOIPOCOB PAIlMOHAIBHOIO
IPUPOJIONIONB30BaHNUA, U B (OPMUPOBAHMM ILIEHHOCTHOTO OTHOUIEHHS K MpPHUpOJE, OOILECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3apYOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

o YMEHUE BJIAJIETh CUCTEMOI OMOIOTHYECKUX 3HAHUHM, KOTOpask BKIIIOYAET ONpPEIEICHUs U
MOHUMaHHE CYIIIHOCTH OCHOBOIIOJIAraloIIUX OMOJOTHUECKUX TEPMHUHOB U MOHATUN (BU, SKOCUCTEMA,
ouocdepa), Omomornueckue Teopuu (dBoMrOIMOHHAS Teopus Y. JlapBuHa, CHHTETHYECKash TEOPHs
sBomtorun), yuerus (A. H. CeseprioBa — o myTsx U HampaBieHusx sBostounu, B.1. Bepnaackoro — o
ounocdepe), 3akoHbl (TeHermueckoro paBHoBecus Jk. Xapau u B. BaiitnGepra, 3apojsimeBoro
cxonctea K. M. bopa), npaBuna (Munumyma FO. JIubuxa, 5KOJIOrMYeCKOM NHpamMHIbl SHEPTHH),
runote3sl (runote3a «vupa PHK» V. I'mnbepra);

o YMEHHUE BJaJleTh OCHOBHBIMH METOJAaMHU HAyYHOTO IIO3HAHUS, HCIOJIb3YyEeMBbIMH B
OMOJIOTMYECKUX HCCIIeIOBAHUAX )KUBBIX OOBEKTOB U HKOCUCTEM (OMHCaHUE, U3MEpPEHHE, HaOII0IeHuE,
AKCIIEPUMEHT), CITOCOOaMU BBISIBJICHUS M OIICHKH aHTPOTIOT€HHBIX H3MEHEHHUH B IPUPOJIC;

o YMEHHUE BBIJCNATh CYIIECTBEHHBIE MPU3HAKU: BUJOB, OMOIrEOIEHO30B, SKOCHCTEM H
ouocdepsl, CTaOWIM3UPYIONIETO, JBIDKYIIETO W Pa3pblBAIONIETO  E€CTECTBEHHOTO  0TOOpa,
aJUIONaTPUYECKOr0 U CHUMIIATPUUYECKOIO BUA000pPA30BaHMs, BIMSHUSA ABMKYLIMX CHJI 3BOJIOLMU Ha
reHO(QOH]] TOMYJSAIUH, TMPUCTOCOOJIEHHOCTH OpPraHU3MOB K Cpele OOWTaHus, dYeperoBaHUA
HalpaBJICHUH 3BOJIIOLMHU, KPYTOBOPOTA BELIECTB U MIOTOKA YHEPTUU B IKOCUCTEMAX;

o YMEHHUE YCTaHABJIMBATh B3aMMOCBSI3M MEXIYy IPOLECCAMU 3BOJIIOLUH, ABIKYIIUMH
CHJIAaMH aHTPOIOT'eHe3a, KOMIIOHEHTaMHU pAa3IMYHBIX 3KOCHUCTEM U NPUCHOCOOICHUSMH K HHUM
OpPraHU3MOB;



o YMEHHUE BBISBIATH OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPHUCIOCOOICHHOCTD
BUJIOB K cpelle OOMTaHus, a0MOTUYECKUX M OMOTMYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBs3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHU B SKOCUCTEMAaX CBOCH MECTHOCTH;

o YMEHHUE UCIOJIb30BaTh COOTBETCTBYIONIUE APIYMEHThI, OMOJIOIMUYECKYIO0 TEPMUHOJIOTHIO
U CHMBOJIMKY JUI JI0Ka3aTelbCTBA PpOACTBA OPraHU3MOB pa3HbIX CUCTEMAaTHYECKHUX TpYII,
B3aMMOCBSI3M OpPTaHU3MOB M CpeAbl OOWTAaHWS, E€AMHCTBA YEJIOBEYECKHX pac, HEOO0XOAWMOCTH
COXpaHEHMsT MHOrooOpa3usi BUAOB U HKOCHUCTEM KaK YCJIOBUS COCYILIECTBOBAHUS NPUPOABI M
YeJI0BEUECTBA;

o YMEHHUE peulath OMOJIOTMYECKHE 3aJaud, BBIABIATH NPUUMHHO-CIIEACTBEHHBIE CBSI3U
MEX]y MCCIelyeMbIMU OMOJIOTMYECKUMU MTPOLECCAMU U SIBICHUSIMH, AEJIaTh BbIBOJBI U IPOIHO3bI Ha
OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

o YMEHHE BBINOIHATH JIAOOPAaTOPHbIE U NMPAaKTUYECKHUE paboThl, COOII0AATh MpaBuUila MPH
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

o YMEHHE BBIABUTaTh TUIIOTE3bl, IPOBEPSITh WX OSKCIEPUMEHTAIBHBIMHU CpPEJICTBAMU,
(bopMynHpys 1eNb UCCIIETOBAHMSI, aHATU3UPOBATH MOJTyYCHHBIE PE3YyJIbTATHI U I€TAaTh BEIBOJIBL;

o YMEHHUE Y4acTBOBATh B y4eOHO-HCCIIE0BATENILCKOM padoTe no OMOIOTruH, SKOJIOTUU U
MEIULMHE, MPOBOAMMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U MYOJIMYHO MPEICTaBIATh
II0JIy4YE€HHBIE PE3YJIbTAThl HA YYEHUUECKUX KOH(PEPEHLUSAX;

o YMEHHE OLICHHUBATh THUIIOTE3bl U TEOPUU O MPOUCXOXKIECHUU JKU3HH, YEJIOBEKA U
YeJIOBEYECKHX pac, O MPUYMHAX, TOCIEACTBUAX M CHoco0ax MperoTBpAIEHHUs TI00aIbHBIX
M3MEHEHUH B Onocdepe;

. YMEHHE  OCYIIECTBIIATH  OCO3HAHHBI  BBIOOp  Oynymedl  mpodeccnoHambHOM
JeSITEIbHOCTH B 00J1acTH OMOJIOTMH, 3KOJIOTUH, MPUPOAOIOJIB30BAHNS, MEAUIIMHBI, OMOTEXHOJIOTHH,
NICUXOJIOTUHM, BETEPUHAPUHU, CEIbCKOIO XO3AHCTBAa, IMHUIIEBOM NPOMBIIUIEHHOCTH, YIIyOJIsATh
M03HABATENbHBII MHTEpEC, HAIpPABICHHBIH Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIEH Mpodeccuu u
IPOAOIDKEHHE OHOJOrMYecKoro oOpa30BaHUS B OPraHU3ALUAX CPEIHEro Mpo(pecCHOHATBLHOIO U
BBICIIIETO 00OpPa30BaHMSI.



TEMATHYECKOE INTAHUPOBAHHE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/m Konrpoasubie Ilpakruueckue (uuppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 buonorus xak Hayka
2 JKuBble CCTEMBI U X H3y4CHHE
3 buosnorust Kietku 3 0.5
4 XuUMHYECKasi OpraHUu3aIus KICTKA 17
) Crpoenre u GyHKIUHU KICTKU 22
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 14 1
KJIETKE
7 HaCJ'Ie,I[CTBeHIfa}I uHpopManus u 16 05
peanuzanus e€ B KIIETKe
8 JKHU3HEeHHBIN UK KIETKA 10 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 14 1.5
1 ['eneTrka — HayKka O HaCJIE€CTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH 20
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 10
14 I'enernka uenoseka 4 0.5
15 Cenexuus OpraHu3MoB 8 1
16 buotexHonorus u cuHTeTHYECKast OMOIOT U 6
17 PesepBHOE Bpems 2




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

13




11 KVIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (ungposbie)
MPOrpamMMbl Bcero
padoThI padoThI o0pa3oBare/bHbIE
pecypchbl
1 3apox/IeHUE U PA3BUTHE SBOIIOIIMOHHBIX 4 3
MPEJICTABICHU B OMOJIOTUI
MukposBorOIUs U e€ pe3yabTaThl 14 8 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6 5
[IpoucxoxaeHue u pa3BUTHE KU3HH Ha
4 P 8 P 15 8 15
3emuie
5} [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 8 1
DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHSIX
6 OpPTraHU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM 3 2 0.5
C OKpY>Karollei cpeaoi
OpraHu3msl 4 cpesja 0OUTaHUs 5 1.5
DKoJI0TUsl BUJOB U MOIMYJISILIUMA 5 0.5
DKos0rus coodIecTB. DKOJIOTHYECKHE
9 H 12 8 0.5
CHCTEMBI
10 buocdepa — rimobanbHas sxocucrema 4
11 YenoBek U OKpyKarolas cpena 4
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 7.5




ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos
Ne Tema ypoka Kontpoas  IIpakTuu JlaTa JIeKTPOHHBbIE HU(POBHIE
n/n Bcero HbIE ecKHe u3ydyeHusi  o0pa3oBaTeJibHbIE PeCypChl
padoTshI padoThI
1. buosnorus kak KOMIUIEKCHas: HAyKa U KaK 4acThb 1 http://www.biologiva.info
COBPEMEHHOT0 00I1IecTBa
2. buonorus xak KOMIUIEKCHAsI HayKa U KaK 4acTh 1 http://learnbiology.narod.ru8
COBPEMEHHOTO 00IlIeCTBa https://uchi.ru
3. JKuBbIe CHCTEMBI U KX CBOMCTBA 1 1 Henens https://www.edut-
deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/
4, YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1 http://www.biologiva.info
5. YpoBHEBas OpraHU3aIus )KUBBIX CHCTEM 1 http://learnbiology.narod.ru8
https://uchi.ru
6. HcTopust OTKPBITHS U M3YUCHHS KIICTKU. 1 htto://school-collection.edu.ru
Knerounas Teopus
7. Meroasl MOJIEKYJIIPHON U KJIETOYHON 1
ouonoruu. [Ipaktudeckas padora «M3ydeHue http://www.biologiya.info
METOIOB KJICTOYHOM OMOIOTHH 05 https://www.yaklass.ru/p/biologia
(xpomarorpadusi, aekTpodopes, https://videouroki.net/blog/biologi
muddepeHimanbHoe eHTpUyrupoBaHuUE, a/2-free_video
TILIP)» 2 Heens
8. MeTobl MOJIEKYIISIPHOHN B KIIETOYHOM 1 http://learnbiology.narod.ru8
Ononormu. https://uchi.ru
S KUMHUCCKHI COCTAB KICTKH 1 http://school-collection.edu.ru
0. MuHepalibHbIC BEIECTBA KIETKH, UX 1

Ouosoruueckas pojb

http://www.biologiya.info



http://www.biologiya.info/
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/
http://www.biologiya.info/
http://www.biologiya.info/
https://www.yaklass.ru/p/biologia
https://videouroki.net/blog/biologia/2-free_video
https://videouroki.net/blog/biologia/2-free_video
http://www.biologiya.info/

11.

OpFaHI/I‘ICCKI/IC B€IICCTBA KJICTKHU — Oenku.

Jlaboparopuas pabota «O0HapyxeHHEe OEITKOB 0.5
C NOMOIIIbIO KAUYECTBEHHBIX peaKI1ii»

12. CaoiicTBa, knaccudukamnus U GyHKIIUA OEITKOB

13. Opranudeckue BEIECTBA KJIETKU — YIJIEBObI

14. Oprannueckue BenecTBa KJIETKH — YTIEBOIbI

15. OpraHuyeckue BelecTBa KIETKU — JIUIIHIbI

16. Oprannyeckue BEmecTBa KICTKA — JIUIHIBI

17. Hyxnennossie kucnorsl. JJHK u PHK.
JlaGopatopHnas pabora «lccnenoBanue 05
HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3 KIJIETOK '
Pa3IUYHBIX OPraHU3MOBY

18. Hyxneunossie kucnorsl. JJHK u PHK.

19. Hyxkneunossie kucnorsl. [JHK u PHK.

20. Crpoenue u pynkuun ATD. Ipyrue
Hykineozuarpudocdars (HTD)

21. Crpoenue u pynkuun ATD. Ipyrue
Hykineozuarpudocdarel (HTD)

22, CexksenunpoBanue JJHK. MeTtopl reHOMUKH,
TPAHCKPUNTOMHKH, TPOTEOMHUKHI

23. CexBenupoBanue JIHK. Meroabl reHOMHKH,
TPAHCKPUIITOMHKH, TPOTCOMHUKH

24, MeTo1b CTPYKTYpHOM OHONIOTHH

3 Henenst

4 gyenens

5 nenens

http://learnbiology.narod.ru8
https://uchi.ru

http://www.school-biologiya.org/

http://www.biologivya.info

http://learnbiology.narod.ru8
https://uchi.ru

http://www.biologivya.info

http://school-collection.edu.ru

http://www.biologiya.info
https://videouroki.net/blog/biolog
ia/2-free video

http://learnbiology.narod.ru8
https://uchi.ru

http://www.school-biologiva.org/

http://www.biologivya.info

http://school-collection.edu.ru

http://www.biologivya.info

http://learnbiology.narod.ru8
https://uchi.ru

http://school-collection.edu.ru



http://www.school-biologiya.org/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/
https://videouroki.net/blog/biologia/2-free_video
https://videouroki.net/blog/biologia/2-free_video
http://www.school-biologiya.org/
http://www.biologiya.info/
http://www.biologiya.info/

25. Mertoapl CTPYKTYpPHOU OMOI0THN http://learnbiology.narod.ru8
https://uchi.ru
26. Tune! kinetok. [Ipokapuornyeckas KieTka http://www. 1september.ru
6 Henens
217. Tune! kinetok. [Ipokapuornyeckas KieTka http://www.eidos.ru
28. Tune! knetok. [Ipokapuornyeckas KieTka http://www.biologiya.info
29. Tuns! knetok. [Ipokapuornueckas kieTka https://resh.edu.ru
30. Tumne! kietok. [Ipokapuorndeckas KieTka http://learnbiology.narod.ru8
https://uchi.ru
31. CTpoeHue dyKapuOTUIECKON KIIETKH. http://www.biologiya.info
[IpakTuueckas pabota «M3ydeHre cBONCTB 0.5 https://videouroki.net/blog/biolog
KJICTOYHON MeMOpaHbD» ia/2-free video
32. CrtpoeHue 3yKapHOTHUECKOU KIIETKH. http://www.km-school.ru/
33. TIoBepXHOCTHEIi anmapar KICTKH 7 wenens | Ditp//school-collection.edu.ru
34. [ToBepXHOCTHBII anmapar KJIeTKH http://learnbiology.narod.ru8
https://uchi.ru
35. OnHoMeMOpaHHbIE OPraHOU B! KIETKH. http://www.biologiya.info
[Tpaktrueckas padota «/3ydeHne IBHKEHUS https://www.edut-
LHUTOILIA3MBI B PACTUTEIILHBIX KIIETKAX)» deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/
36. OnHoMeMOpaHHBIE OPraHOUIbI KIETKH. 0.5 https://resh.edu.ru
37. OnHoMeMOpaHHbIE OPTraHOU bl KJIETKH. 8 memens | http://school-collection.edu.ru
38. [TomyaBTOHOMHBIE OPTaHOMIBI KIIETKH: 05 http://learnbiology.narod.ru8

MUTOXOHIPHH, TUIacTH IbL. JlabopaTopHast

https://uchi.ru



http://www.eidos.ru/
http://www.biologiya.info/
https://resh.edu.ru/
http://www.biologiya.info/
https://videouroki.net/blog/biologia/2-free_video
https://videouroki.net/blog/biologia/2-free_video
http://www.km-school.ru/
http://www.biologiya.info/
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/
https://resh.edu.ru/

pa60Ta «I/ICCJ'IGI[OBaHI/Ie IJ1a3MOJIM34a U

| ACIIa3MOJIN3a B PACTUTCIIbHBIX KIICTKAX»

39. [TomyaBTOHOMHBIE OPTaHOM/IbI KIICTKH: hitp://www. 1september.ru
MHUTOXOHIPHUH, TIACTUJIBL. : ' '
40. [ToryaBTOHOMHBIE OPTaHOMIBI KIIETKH: http://www.biologiva.info
' MUTOXOH/JIPHH, IUIACTUJIBL. ' ' '
41. HememOpanHbie OpraHoubl KIETKH http://www.biologiya.info
42, HememOpaHHBIC OpraHOUIbI KICTKH http://learnbiology.narod.ru8
9 https://uchi.ru
HE/es
43.  HememOpanHbie OpraHOMIb! KICTKH http://school-collection.edu.ru
44. | Crpoenue 1 Qynxuym sjpa http://www.biologiya.info
45 Crpoenne 1 gyHiunu aapa http://www.1september.ru
46. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK http://learnbiology.narod.rus
sykapuort. JlabopaTopHas padora «3yuenue 0.5 https://uchi.ru
ps: .
CTPOEHUS KJIETOK Pa3IMYHbIX OPraHU3MOB)
47, CpaBHUTENBbHAS XapaKTEPHCTHKA KIETOK http://www.school-biologiva.org/
DYKApHOT. ' ' '
48. ACCHMHIIALUA ¥ TUCCUMMUIIAINS — JIBE http://learnbiology.narod.ru8
CTOpOHBI MeTabomM3Ma. Tumel oOMeHa https://uchi.ru
BemiecTB. JlabopaTopHas pabora «3yuenue 10 nenens o . .
KaTAIUTUYECKOU aKTUBHOCTH ()ePMEHTOB (HA https.//wde_ourokl.net/bloq/bloloq
puMepe aMHiIa3bl WM KaTala3bl)y la/2-free_video
49. depMeHTaTUBHBIN XapaKkTep peakuui http://www.biologiya.info
KJIeTOYHOTO MeTabonm3ma. JlabopaTopHas https://www.yaklass.ru/p/biologia
pabota «M3yuenue pepMEeHTaTUBHOTO 0.5 https://www.edut-

pacIiericHust MEPOKCUIa BOI0PO/Ia B
PACTUTENILHBIX U KHUBOTHBIX KIIETKAX)

deti.ru/odnodnevnye-
ekskursii/virtualnye-ekskursii/



http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.school-biologiya.org/
https://uchi.ru/
https://videouroki.net/blog/biologia/2-free_video
https://videouroki.net/blog/biologia/2-free_video
http://www.biologiya.info/
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/

50. benku-akTHBaTOPHI U OCIKU-UHTHOUTOPBI http://learnbiology.narod.ru8
https://uchi.ru
1. | ABTOTpO(HEI THI OOMEHA BeIECTR http://school-collection.edu.ru
52. dotocuHTe3 http://learnbiology.narod.ru8
https://uchi.ru
11 menens
53. | dorocuHTes http://www.km-school.ru/
54, XemocuHnre3. JlaboparopHas paboTa
«CpaBHeH#ue TporieccoB GoTocUHTE3a U 0.5 http://www.1september.ru
XEMOCHHTE3a
95. | XeMoCHHTe3. http://www.biologiya.info
56. AHaspoOHBIC Opranu3Mbl. Buibl OpoxeHusI.
JlabopatopHast pabota «CpaBHEHHE MPOILIECCOB https://resh.edu.ru
OpOXKEHUS U JIbIXaHUS»
57. Anas’pobHbIe Opranu3Mbl. Buabl 6poskeHust. 12 memens | http://learnbiology.narod.ru8
https://uchi.ru
58. ASpOGHBIE OPraHH3MeI. JTarbl http://school-collection.edu.ru
SHEPreTHYecKoro ooMeHa
59. AdpOOHBIE OPraHU3MBI. JTaIlbl http://learnbiology.narod.ru8
IHEPreTUIecKOro 0OMeHa https://uchi.ru
60.  AspobHbie opranusMbl. DTarl http://www.school-biologiya.org/
SHEPreTHYecKoro ooMeHa
61. OHeprust MeMOpPaHHOT'O IPaIUEHTA IIPOTOHOB.
Cunre3 AT®: pabora nmpotornoit AT®- http://www.km-school.ru/
CHHTA3bl
62. Peakuun MaTpu4HOro CUHTE3a 13 nenens http://www.biologiya.info
63. Tpanckpumniust — matpuunbiid cuaTe3 PHK http://learnbiology.narod.ru8

https://uchi.ru



http://www.km-school.ru/
http://www.biologiya.info/
https://resh.edu.ru/
http://www.school-biologiya.org/
http://www.km-school.ru/
http://www.biologiya.info/

64.

Tpanckpunuus — Matpuunbiii cuate3 PHK

65. Tpaucsiiust u €€ 3Tarnbl

66. Tpancusiiust u €€ 3Tarnbl

67. Konupoanue amunokucnot. Poias pubocom B
OouocuHTe3e Oenka

68. Konupoanue amunokucnot. Poias pubocom B
OouocuHTe3e OenKa

69. Opranu3anys TeHOMa y IPOKapUOT U 3YKapuoT

70. MornexyssipHbIe MEXaHU3MBbI SKCIIPECCUU TEHOB
Y 9yKapuoT

71. MonekyisapHbIE MEXaHU3MBI SKCITPECCUU TEHOB
y 9YKapHoT

72. Bupycbl — BHekJIeTOUHBIE ()OPMBI KUZHU U
oOnuratHbIe apa3uThl. [IpakTiaeckas padoTa 05
«Coznanue MoJeNiu BUPYCa»

73. Bupycsl — BHeKs1eTOUHBIE (POPMBI )KU3HU U
00JIMraTHbIE Mapa3uThl.

74. Bupycbl — BHeKJIeTOUHBIE (OPMBI )KUZHU U
o0JIUraTHbIe Napa3UTHI.

75. Bupychsle 3a0051eBaHus YeslOBeKa, KUBOTHBIX,
pacTeHui

76. HanoTexHOI0OTHH B OMOJIOTUN U MEIULIMHE

77. HanorexHomornu B OMOJIOTMH U MEIUIIMHE

78. JKu3HEeHHBIA UK KIETKU

14 wenens

15 nenens

16 nenens

http://school-collection.edu.ru

http://www.1september.ru

http://www.school-biologivya.org/

http://www.biologivya.info

http://www.biologiya.info

http://learnbiology.narod.ru8
https://uchi.ru

http://school-collection.edu.ru

http://www.biologivya.info

http://learnbiology.narod.ru8
https://uchi.ru

http://www.eidos.ru

http://www.1september.ru

http://learnbiology.narod.ru8
https://uchi.ru

http://www.km-school.ru/

http://www.biologiya.info

http://learnbiology.narod.ru8
https://uchi.ru



http://www.school-biologiya.org/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.eidos.ru/
http://www.km-school.ru/
http://www.biologiya.info/

79.

Marpuunsiii cuntes JJHK

http://school-collection.edu.ru

80. | Marpumbiit cusres JIHK http://www.1september.ru
81. Xpomocomsl. JTaboparopHas pabota
«M3ydeHne XxpoMOCOM Ha FOTOBBIX 0.5 http://www.biologiya.info
MHKPOIPEnapaTax»
82. XpoMOCOMBI. http://learnbiology.narod.ru8
https://uchi.ru
83. Jlenenne wretkn — muto3 17 nenens | htp://www.biologiya.info
84. [lenenne KieTkM — MuTO3 http://school-collection.edu.ru
85. Tunel knetok. Kapuokunes U IUTOKUHES.
JlabopatopHas pabora «Habrogenne MuTo3a B 05 http://www.biologiya.info
KJIETKAaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX ' https://www.yaklass.ru/p/biologia
MHKpOIIpEnapaTax )»
86. Tuns! kneTok. KapnokuHes U IUTOKHUHES. http://www.school-biologiya.org/
87. Perynsimus >KM3HEHHOTO IIUKJIA KIIETOK http://learnbiology.narod.ru8
https://uchi.ru
88. OpraHusMm Kak eJJMHOE [IeI0e 18 memenst | htp://school-collection.edu.ru
89. Tkanu pacreHui. JvIa6opaT013Ha;1 pabota 05 http://www.km-school.ru/
«M3ydeHne TKaHEeH PACTEHUI
90. | TxaHH XHBOTHEIX H JE/IOBEKA. 0.5 http://school-collection.edu.ru
91. Opransl. Cuctemsl opranoB. JlaboparopHas
pabota «/3yueHue opraHoB I[BETKOBOTO 0.5 http://www.biologiya.info
pacTeHHS» 19 Henens
92. Omnopa Tena opraHu3MoB

http://www.biologiya.info



http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.school-biologiya.org/
http://www.km-school.ru/
http://www.biologiya.info/
http://www.biologiya.info/

93.

JIBr>KeHUE OPraHU3MOB

http://school-collection.edu.ru

94. IluTannue opranusMos http://www.school-biologiya.org/
95. IIuTanue MO3BOHOYHBIX KUBOTHBIX. http://learnbiology.narod.ru8
[IumeBapuTenbHas cucTema 4esioBeKa htth; //uchi.ru
96. | [leIxanne opraHu3MoB http://school-collection.edu.ru
97. JIpIxaHue 1Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA http://www.biologiya.info
98. TpancmopT BemecTB y OpraHu3MoB 20 http://learnbiology.narod.ru8
HeAeA https://uchi.ru
99. KpoBeHocHas crucrema mo3BOHOYHBIX hitp://school-collection.edu.ru
JKNBOTHBIX U YCJIIOBCKA
100.  BelieneHue y opraHu3MOB http://www. 1september.ru
101. 3ammray oprannsmos http://www.biologiya.info
102.  MmmyHHas cucTema 4yenoBeka http://www.biologiya.info
103.  Pa3nmpakuMOCTh M PETYISIIHS y OPTaHU3MOB 21 http://learnbiology.narod.ru8
Heae https://uchi.ru
104. TymoparbHas pery s i SHIOKpHHHAA http://school-collection.edu.ru
CHUCTEMA JKUBOTHBIX U YCJIIOBCKA
105. = ®opmbl pa3MHOKEHHUS OPTaHU3MOB http://www.biologiya.info
106.  Iomosoe pasMHOKerHe http://www.school-biologiya.org/
107.  Meiio3 92 Hexels http://learnbiology.narod.ru8
A https://uchi.ru
108. | Meiio3

http://www.biologiya.info



http://www.school-biologiya.org/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.school-biologiya.org/
http://www.biologiya.info/

109.

I'amerorenes. OOpa3oBaHKE U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabora
«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha

' TOTOBBIX MUKPOIIpENapaTax»

http://school-collection.edu.ru

110.  T'amerorene3. OOpa3oBaHue U pa3BUTHE 05 http://learnbiology.narod.ru8
TIOJIOBBIX KJIETOK. ) httgs://uchi.ru
111.  MuauBumyadbHOE Pa3BUTHE OPTaHU3MOB — http://www.km-school.ru/
' OHTOTeHE3
112.  UnauBuyanbHOE pa3BUTHE OPraHU3MOB — hitp://www.biologiva.info
OHTOTEHE3
113. | 3axmajgka opraHOB U TKaHEW U3 3apOJIbIIIEBHIX http://www.biologiva.info
JIUCTKOB 23 Henens
114. | 3axmajgka opraHoB U TKaHEH U3 3apOJbIILIEBIX hitp://school-collection.edu.ru
JIMCTKOB
115.  Poct u pa3BuTue XuBOTHBIX. JIaboparopHas http:/learnbiology.narod.ru8
pabota «BBIsSIBIEHUE MPU3HAKOB CXOJICTBA 0.5 . .
N https://uchi.ru
3apO/IbIIIIel TO3BOHOYHBIX JKUBOTHBIX
116.  Poct u pa3BuTHE )KUBOTHBIX. http://www. 1september.ru
117.  Pa3mHOXXeHUE U pa3BUTHE PACTCHUH.
JlabopatopHnast pabota «CTpoeHHE OPraHOB 0.5 http://www.biologiya.info
Pa3sMHOXEHHUS BBICUIMX PACTEHUI»
118.  Pa3mHOXeHue U pa3BUTHE PACTCHUH. 24 wenens  http:/ww.biologiya.info
119. | Hcropus CTaHOBJIECHHS U Pa3BUTHUS TEHETUKH http:/Avww.eidos.ru
' KaK HayK{
120. | OcHOBHBIC IOHATHS U CUMBOJIBI TCHETHKH. http://learnbiology.narod.rus
JlaGopatopHnas pabota «{po3oduna kak 0.5 _ .
o https://uchi.ru
' OOBEKT reHEeTHUECKUX HCCIIeI0BAaHUII
121.  3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB. http://school-collection.edu.ru
MonoruOpuanoe ckpemusanue. [IpakTuueckas 0.5 25 mezmens | https://www.yaklass.ru/p/biologia

pabota "H3ydyeHue pe3ynbpTaToB

https://videouroki.net/blog/bioloqi



http://www.km-school.ru/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.eidos.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/biologia
https://videouroki.net/blog/biologia/2-free_video

MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IP030(uibr"

a/2-free video

122. 3aKOHOMEpPHOCTH HaCJICIOBAHUS IMPU3HAKOB. http://www.biologiva.info
MoHOTHOpHIHOE CKPEIUBaHUE.

123.  HuTonoruueckue OCHOBBI MOHOTHUOPUIHOTO http://school-collection.edu.ru
CKpeUIMBaHUs

124,  IluTosiorm4eckue OCHOBHI MOHOTHOPHIHOTO http://www. Lseptember.ru
CKpEIIUBAHUS

125. | Amammsupyroniee ckpemmuBanue. Hemomxoe http:/Aww.school-biologiva.ora/
JOMUHUPOBAHHE

126. = Amammsupyromiee ckpemmuBanue. Hemomxoe http://www.biologiva.info
JOMUHUPOBAHHE

127.  JIuruGpuanoe ckpeuuBanue. [Ipakruueckas http://learnbiology.narod.ru8
pabota «/3y4ueHne pe3yabTaTOB TUTHOPHIHOTO 0.5 _ .

https://uchi.ru

CKpEUIUBAaHUS Y APO30(DUIBI»

128.  JIuruGpuaHOe CKpeluBaHUE. 26 Heaens http://school-collection.edu.ru

129.  IluTosiorM4ecKue OCHOBBI JUTHOPHUIHOTO htto://www.school-biologiya.org/
CKPEIIUBAHUS

130.  [uToNorHyYecKue OCHOBBI JUTHOPUIHOTO http://learnbiology.narod.ru8
CKpEIIMBaHHS https://uchi.ru

131. CuermieHHOE HacJIeI0BaHNUE MTPU3HAKOB http://www.eidos.ru

132. CreryieHHOE HaclieI0BaHNE IPU3HAKOB hitp://school-collection.edu.ru

133.  XpomMocomHas TeOpHs HACJIEACTBEHHOCTH 27 wenenss | http://www.biologiya.info

134.  XpomocoMHas TeOpusi HACIEACTBEHHOCTH http://learnbiology.narod.ru8

https://uchi.ru
135. ' T'enernka mona http://www.1september.ru
136. | I'eneruka moina

28 Henens

http://www.km-school.ru/



https://videouroki.net/blog/biologia/2-free_video
http://www.biologiya.info/
http://www.school-biologiya.org/
http://www.biologiya.info/
http://www.school-biologiya.org/
http://www.eidos.ru/
http://www.biologiya.info/
http://www.km-school.ru/

137.

I'enoTnn kax OEJIIOCTHAas1 CUCTEMA

http://learnbiology.narod.ru8
https://uchi.ru

138.  I'eHoTum Kak LieJOCTHas cUCTEMa hitp://school-collection.edu.ru
139.  T'eHeTMueckuii KOHTPOJIb Pa3BUTHS PACTECHUH, http://www.biologiva.info
KUBOTHBIX U Y€JIOBEKa
140.  I'eHeTmyeckuii KOHTPOJb PA3BUTHUS PACTCHUH, http://www. 1september.ru
’KMBOTHBIX U YEJIOBEKa
141.  V3MeHYHMBOCTH MPHU3HAKOB. Bubl http://learnbiology.narod.ru8
U3MCHYMBOCTH https://uchi.ru
142, MozmuKaumoHHas USMCHIHBOCTS http://school-collection.edu.ru
143.  BapuwauuoHHBIH s M BapuallHOHHAS KPUBasl. ) o
JIabopaTopHas pabora «MccnenoBanue 0513 http://www.biologiya.info
3aKOHOMEpHOCTell MOAN(UKAIHOHHOI! eneis 29 memenss  https://videouroki.net/blog/biolog
M3MEHYMBOCTHU. [locTpoeHne BapHamoHHOTO s ia/2-free video
psiia ¥ BapMallMOHHOW KPUBOW»
144.  T'eHoTHIIMYecKas N3MEHYNBOCTb. http://learnbiology.narod.ru8
KomOunHaTHBHas N3MEHUUBOCTh https://uchi.ru
145. | I'eHoTunuueckas U3MEHYUBOCTb. http://school-collection.edu.ru
KomOnHaTHBHAsI N3MEHUYHUBOCTH
146.  MyranmoHHas ©3MEHYHBOCTb. [IpakTryeckast
pabota «MyTarmu y Apo30QuiIs! (Ha TOTOBBIX 0.5 http://www.km-school.ru/
MUKpOIIpenaparax)»
147.  MyrtanuoHHasi ©3MEHYHUBOCTb. http://learnbiology.narod.ru8
30 memenss | https://uchi.ru
148.  MyranuoHHas U3MEHYUBOCTb. : .
http://school-collection.edu.ru
149. 3aKOHOMEPHOCTH MYTAITMOHHOTO MPOIIecca.

ONUTreHETHKA U SITUTSHOMUKA

http://www.school-biologiya.org/



http://www.biologiya.info/
http://www.biologiya.info/
https://videouroki.net/blog/biologia/2-free_video
https://videouroki.net/blog/biologia/2-free_video
http://www.km-school.ru/
http://www.school-biologiya.org/

150. 3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIlecca. http://learnbiology.narod.ru8
DOnureHeTruKa U SIMUTeHOMUKA httQS: //uchi.ru

151.  TI'eneruka venmoBeka. [IpakTuueckas p?60Ta 05 http://www. Lseptember.ru
«CocraBiieHHE U aHAJIU3 POJIOCIOBHOM»

152. MeToapl MEIUIIMHCKON T€HETUKHU http://www.biologiya.info

153. | T'enerua denonexa. http://school-collection.edu.ru

154.  3HaueHHE MEIUIMHCKON T'€HETUKH B 31 nenens http://www.biologiya.info
OpCaoTBpaliICHUN U JICHCHUN I'CHCTHYCCKUX https://videouroki.net/blog/biolog
3a00JIeBaHNI YeI0BeKa ia/2-free video

155. | OcHoBHble noHATHS cenekiun. JlaboparopHas http://learnbioloay.narod.ru8
pabota «/3y4eHue copToB KyJIbTYPHBIX 05 httos://uchi.ru

N ps: .
paCTeHUH U TIOPOJI IOMAIIHUX )KUBOTHBIX)

156. | MeToasI CeNeKIMOHHON paOoTHI. _ o
Jlaboparopnast pabota «/3yueHne METOI0B http://www.biologiya.info
CEJICKLIUN PAaCTCHUIN»

157. MeTompl ceneKIMOHHOI padoTHI. 05 http://learnbiology.narod.ru8

' https://uchi.ru

158.  MeTozpl CeneKIMOHHON pabOTHI. 32 nenens http://www. 1september.ru

159.  JlocTmKeHHs CeNEeKINU PACTeHUH M KUBOTHBIX. http://learnbiology.narod.ru8
[IpakTuueckas padbora «[IpuBuBKa pacTeHHI» https://uchi.ru

160.  JlocTmkeHUs CeNEeKIMH PACTCHUI U )KUBOTHBIX. http://school-collection.edu.ru

161.  CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHUE http://www.biologiva.info
TeHETUYECKUX PECYPCOB

162.  CoxpaHeHue, H3y4eHUE U UCTIOIh30BAHNE 33menens | http:/www.school-biologiya.org/
TeHETUYECKUX PECYPCOB

163.  BuOTEexXHOIOTHS KaK HayKa U OTPacilb 05 http://learnbiology.narod.ru8

npousBoacTBa. [IpakTuueckas pabora

https://uchi.ru



http://www.biologiya.info/
http://www.biologiya.info/
https://videouroki.net/blog/biologia/2-free_video
https://videouroki.net/blog/biologia/2-free_video
http://www.biologiya.info/
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«M3ydyeHne 00bEKTOB OMOTEXHOJIOTHI

164.  OcHOBHBIC HANPABICHUS CHHTETHYECKOM 1 hitp://school-collection.edu.ru
OnoIoruu : .edu.
165.  XpomocomHas U TeHHAs WH)KEHEPUs 1 http://www. 1september.ru
166. = XpomocomHasi U TeHHAs WH)KEHEPHUs 1 http://school-collection.edu.ru
167. Menunuackue OMOTEXHOIOT NI 1 http://www.biologiva.info
168.  MeaunuHCcKHe OMOTEXHOJIOTHH 1 34 wenens | http://school-collection.edu.ru
169. | PesepsHblii ypok. [loBropenue, 06001meHue, 1
CUCTEeMaTH3alusl 3HAaHUH
170.  Pe3sepsHblii ypok. [loBropenue, 0600meHME, 1
CUCTEeMaTH3alusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 170 135

[TPOTPAMME



http://www.biologiya.info/

11 KVIIACC

KoanuecTBo 4acoB

Ne Kourpo  Ilpakruuec /[lara
Tema ypoka JIeKTPOHHBbIE HU(POBHIE
n/n Bcero JbHbIE KHe HU3YyYeHUS
o0pa3oBaTejibHbIE pecypChl
padoTshI padoTshI
1. OpomonnonHas Teopus Y. lapsuna 1 http://www.biologiya.info
e 4. 1 . .
2. JIBIKYILiE CHITBI SBOTIOLIH BI0B 1O http://www.school-biologiya.org/
Hapsuny
4. 1 . .
3. Hpiicymitie CHIBI SBOMOLHIH BB 10 http://www.biologiya.info
HapBuny 1 Henens
4 Bopb0a 3a cymiecTBoBaHNEe, €CTECTBECHHBIH U 1 http://learnbiology.narod.ru8
' UCKYCCTBEHHBIN O0TOOD https://uchi.ru
Bopr0a 3a cyiiecTBOBaHNE, ECTECTBEHHBIN U 1 )
5. P ymu http://school-collection.edu.ru
HCKYCCTBEHHBIH 0TOOD
) i 1 .
6. OPMHPOBAHHUE CHHTETHYECKOU TCOPHU http://www.eidos.ru
SBOJIIOIUH
7 ®opMHUPOBaHUE CUHTETUYECKON TEOpUHU 1 http://learnbiology.narod.ru8
' 3BOJIIOLAN https://uchi.ru
OTaIbl 3BOIOIMOHHOTO Mpoliecca: 1
8. TATRT SBOIIORHOHHOTO TpoT 2 Henens http://www.1september.ru
MUKPOIBOJIFOIHS 1 MaKPO3BOJFOIIHS
2 : 1 i .
9. TATRT SBOITORHOHHOTO Tpoteeea http://www.biologiya.info
MHUKPOIBOJIFOIHS 1 MAKPO3BOJTFOLIHSI
10 [Monynsius — >neMeHTapHas eAMHHIIA 1 http://learnbiology.narod.ru8
' JBOJIIOLUU https://uchi.ru
3aKOH reHeTUYeCKOro paBHOBecHs JIK. 1 http://www.school-biologiya.org/
11. Xapau, B. Baitn6epra. Jlabopatopnas padora 0.5 3 Henens https://videouroki.net/blog/biolog

«BoIsBIIeHE U3MEHYMBOCTH y 0COOEH 0THOTO

ia/2-free video



http://www.biologiya.info/
http://www.school-biologiya.org/
http://www.biologiya.info/
http://www.eidos.ru/
http://www.biologiya.info/
http://www.school-biologiya.org/
https://videouroki.net/blog/biologia/2-free_video
https://videouroki.net/blog/biologia/2-free_video

BUIA»

3aKOH r€eHeTUYEeCKOro paBHOBecHs JK.
Xapnu, B. Baiin6epra. Jlaboparopras pabota

http://www.biologivya.info

12. . https://videouroki.net/blog/biolog
«BbIsBIICHHE H3MEHUUBOCTH Y 0COOCH OHOTO i2/2-free video
BHUJIa»
3aKOH 'eHETHYECKOro paBHOBecHs JIK. Ettp:/. // 7chool-coll<llection/.e;igj_.rr _

13 Xapnu, B. Baiin6epra. Ha6opaTopHasu1 pabora hgg;//m:\e/gm?ss.ru S
«BpIsIBIICHHE H3MEHYHUBOCTH Yy 0CO0€i 0THOTO deti.ru/odnodnevnye-
BHIa» ekskursii/virtualnye-ekskursii/

14. DreMeHTapHbIe (aKTOPBI IBOITFOIHH http://www.biologiya.info

15, Oddext ocnoBatensa. IhdexT OyTbUIOYHOTO http:/Awww.biologiva.info
TOPJIBIIIKA

16 Murpanuu. M3051s1mu momysisiiui: http://learnbiology.narod.ru8

' reorpaduueckas, OMOIOruIecKas https://uchi.ru

17. Ecrectertitelit 0100p — RampagmArONMI http://school-collection.edu.ru
(bakTop IBOJIIOIUU
E i — 5 . -

18 CTECTBEHHBIN 0TOOP — HAINPaBJISIOLIHIA http://www.biologiva.info
(bakTop IBOJIIOIUU

4 nenensd

19. [MomnoBoii oTOOp http://www.school-biologiya.org/
[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK http:// Iearn.bioloqv.narod.ru8

20 pe3ynbTaT MUKpo3BoJoImy. JlaboparopHas 05 https://uchi.ru

' pabora «3yuenne apoMopho30B U ' Egt?sr.lﬁ // \(l)vmderﬁi/tr;ve-

MO AITALHH Y PACTCHHH H KHBOTHEIX> ekskursii/virtualnve-ekskursii/
[IpucnocobaeHHOCTh OPraHU3MOB KaK http://www.biologiya.info

21. pe3ynbTaT MUKpO3BoITIOIHH. JlJaboparopHas 5 Henens https://videouroki.net/blog/biolog

paborta «M3yuenue apoMmopd030B 1

ia/2-free video
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https://videouroki.net/blog/biologia/2-free_video

MJIM0AJANTALMN Y PACTEHUIN U KUBOTHBIX)

22,

[TpuMepbI PUCTIOCOOICHHH Y OPTraHU3MOB:
Mophooruueckue, GU3N0IOTUIECKHE,
OHMOXHMUYCCKHE, ITIOBEACHYCCKHUC,
JlaboparopHas pabota «IIpucnocobnenus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
1eNIeco00Pa3HOCThY

0.5

23.

[Tpumeps! pUCTIOCOOICHUH Y OpTraHU3MOB:
Mophooruueckue, GU3N0IOTUIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlaboparopHas pabota «IIpucrnocobienus
OpPraHU3MOB M UX OTHOCHUTEIbHAs
1EIeC000Pa3HOCThY»

24,

Bun, ero kpurepuu u CTpykTypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUIOB 110
MOP(}OIOrHUECKOMY KPUTEPHIO»

0.5

25.

26.

Bun, ero kputepuu u cTpyKTypa.
JlabopaTtopHnas pabora «CpaBHEHHE BUIOB 110
MOP(OJIOTHIECKOMY KPUTEPUIO»

CrpykTrypa Buza

27.

28.

Bunoobpa3oBanue kak pe3ysibTaT
MUKPO3BOIIOLUI

Bunoobpa3oBanue kak pe3yibTaT
MUKPO3BOIIOLUI

29.

30.

CBs3b MHKPO3BOJIIOOWH U SITUACMHUOJIOTUA

MaxpoaBosmtonus. [Taneontonornueckue
METO/Ibl U3YUYEHUS HBOJIIOLIUU

6 Hemens

http://learnbiology.narod.ru8
https://uchi.ru

http://www.biologivya.info
https://www.yaklass.ru/p/biologia

http://www.biologiya.info
https://www.yaklass.ru/p/biologia

http://learnbiology.narod.ru8
https://uchi.ru

http://www.school-biologivya.org/

http://www.biologivya.info

http://school-collection.edu.ru

http://www.biologivya.info

http://learnbiology.narod.ru8
https://uchi.ru



http://www.biologiya.info/
http://www.biologiya.info/
http://www.school-biologiya.org/
http://www.biologiya.info/
http://www.biologiya.info/

Maxkpoasomtonus. [laneonronornueckue

31. http://school-collection.edu.ru
METOJIbI U3YYCHHS IBOTFOIIUN
buoreorpa €CKHE METO, 3yue
32. MOrCOrpaQUUECKIC METOALI H3YHCHH http://www.1september.ru
3BOJIFOLIUU
Buoreorpaduueckue METObI U3YUEHUS . L
33. pad g i http://www.biologiya.info
3BOJIFOLIUA
N 7 Henmens
0JIOTUYECKHUE U Cpa €JILHO- .
34 M (I;H . m: Z : PaABHHT T’H http://learnbiology.narod.ru8
) MOPGhOJIOTUYECKUE METOIbI U3YUEHUS ;
p A yi https://uchi.ru
3BOJIFOLIUA
DOMOPHOJIOrHYECKHE U CPABHUTEIBLHO- . L.
P P http://www.biologiya.info
35. MOP(}OIOTHUECKHE METOIBI U3YICHHSI - .
https://www.yaklass.ru/p/biologia
JBOJIFOLIUU
MoekynsapHO-TeHETUIECKHE, http://www.biologiya.info
36. OMOXMMHUYECKUE U MATEMATHYECKHAE METOIbI https://videouroki.net/blog/biolog
U3yYCHUS IBOJIOIHN 1a/2-free_video
MoeKyIapHO-T€HETHYECKHUE, .
yip http://learnbiology.narod.ru8
37. OMOXUMHUYECKHUE U MATEMATUYECKHUE METOJIBI ;
S — https://uchi.ru
yi H 8 Henens
38. OO1Me 3aKOHOMEPHOCTH JBOJIIOIIUH http://school-collection.edu.ru
39 OO01IME 3aKOHOMEPHOCTH 3BOJTFOLIUU http://learnbiology.narod.rug
' B p H https://uchi.ru
Ana ast paguanusg. HepaBHOMEpHOC ] ..
40. JATTTHBHAA PLIHALHA. HEPaBHOMEPHOCTE http://www.biologiya.info
TEMIIOB HBOJIIOLIAA
Hay4Hble THIIOTE3BI IPOUCXOKIACHUS KU3ZHA
41. i p a http://www.km-school.ru/
Ha 3eMiie
9 Hepnens .
42 JloHay4dHbIe IPEACTABICHUS O 3aPOKICHUN http://learnbiology.narod.ru8

KHN3HHU

https://uchi.ru



http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/
https://videouroki.net/blog/biologia/2-free_video
https://videouroki.net/blog/biologia/2-free_video
http://www.biologiya.info/
http://www.km-school.ru/

OcHOBHBIE 3TaIlbl HEOPraHUYECKOU

43. http://school-collection.edu.ru
SBOJIIOLIA
OCHOBHBIE HTAIlbl HEOPTAHUYECKON . o
44, p http://www.biologiya.info
3BOJIFOLIUU
45, ['MIIoTe3BI 3aPOXKICHUS JKU3HH http://school-collection.edu.ru
46. ['uoTe3bl 3apOKACHUS JKU3HH http://www.biologivya.info
HcTopust 3eMiii ¥ METO/IBI €€ U3yUCHHS.
JIaGoparopHas pabota «3yueHue u )
47. patopHai p v 0.5 http://school-collection.edu.ru
OIMHCaHKE UCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHn3
PraHu3MOB» 10 sexens -
. http://learnbiology.narod.ru8
48. HauaspHbIe 3Tarbl OpraHMYeCKOM IBOJTIOIUH .
https://uchi.ru
49. HavanpHbIe 3Tanbl OpraHu4eCcKOr SBOJIOLNUN http://www.1september.ru
50. DBOIIONHS DYKapHUOT http://www.eidos.ru
51 A BOMOLIS 3VKADHOT http://learnbiology.narod.ru8
' HHA SYKap https://uchi.ru
OCHOBHBIE ITaITbI YBOJIOIIUHN PACTUTEIILHOTO
mupa. [Ipaktuueckas padora «M3yuenue . .
52. pa- 1p . p Xq 0.5 http://www.biologiya.info
0COOEHHOCTEH CTPOCHUS PACTCHUN Pa3HBIX
OTHEIIOB 11 Henens
OCHOBHBIE 3TaITbl YBOJIIOIIUHN PACTUTEILHOTO
53 mupa. [Ipakrtudeckas pabora «M3yuenue http://school-collection.edu.ru
' 0COOEHHOCTEH CTPOCHHUS PACTCHUN Pa3HBIX https://www.yaklass.ru/p/biologia
OTIEIIOBY
54, OCHOBHBIE ATAMbI YBOJIIOLUN JKUBOTHOTO http://www.biologiya.info



http://www.biologiya.info/
http://www.biologiya.info/
http://www.eidos.ru/
http://www.biologiya.info/
http://www.biologiya.info/

MHpa

OCHOBHBIE dTaNbl 3BOJIOIHH )KUBOTHOI'O

http://learnbiology.narod.ru8

55. ;
MHpa https://uchi.ru
DBoJIONUS KUBOTHBIX. [IpakTrdeckas padora . .
E) P http://www.school-biologiya.org/
56. «M3y4yeHne 0cOOEHHOCTEH CTpOCHUS 0.5 ) -
https://www.yaklass.ru/p/biologia
[I03BOHOYHBIX KUBOTHBIX»
Pa3 € K13 a 3emuie 1o dpa
57. BUTHE JKHSHI Ha SEMIIC TIO Spam i http://www.km-school.ru/
nepuoiaM
Pas € XKu3 a 3emire o spa 12 uene . .
58. BUTHE JKHUSHH Ha JEMIC TT0 5pam H HeACA http://www.biologiya.info
nepuoIam
MaccoBbie BEIMUPaHUST — KOJIOTHYECKHE .
59, http://school-collection.edu.ru
KPU3HCHI MTPOIILJIOTO
60 MaccoBbie BBIMUPaHHS — IKOJIOTHUECKHE http://learnbiology.narod.ru8
' KPU3HUCHI IPOIILIOTO https://uchi.ru
Cospeme i DKOJIOTMYECKHH 3HC, €r0
ol. BPEMCHHDIH SKOJIOTHACCKUHI KpH3H r http://www.lseptember.ru
0COOEHHOCTH
CoBpeMeHHas CUCTEMa OPraHUIECKOTO ]
62. p P http://school-collection.edu.ru
MPOIILIOTO
OcHO € CUCTEMaTUYECKUE . ..
63. HOBHDIE CHCTEMATIHECCKHE TPYITHIET 13 nenens http://www.biologivya.info
OpPraHu3MoOB
64 AHTDOIONO VKA O TelIOBEKE http://learnbiology.narod.ru8
. HT IIOJIOTHUA — H YCJIIOBCK .
p YK https://uchi.ru
P o
65. a3BHUTHE MIPEJICTABICHUI O MPOUCXOKICHUI httos://resh.edu.ru
YyeJIoBEKa
PasButie npencraBieHuil 0 MPOUCXO0KICHUH ) )
66. pest P g http://www.school-biologiya.org/
qeJ0BeKa
14 nenens
67 MecTo yenoBeka B CHCTEME OPTaHUYECKOTO 05 http://school-collection.edu.ru

mupa. Jlaboparopnas padota «3yuenue

https://www.yaklass.ru/p/biologia



http://www.school-biologiya.org/
http://www.km-school.ru/
http://www.biologiya.info/
http://www.biologiya.info/
https://resh.edu.ru/
http://www.school-biologiya.org/

0COOCHHOCTEH CTPOCHUSA CKCJICTA YCJIIOBCKA,
CBA3aHHBIX C IMIPAMOXOXIACHHUEM

MecTo 4enoBeKa B CHCTEME OPraHUYECKOTo
mupa. JlaboparopHas padora «/3yuenue

68.
O0COOCHHOCTEH CTPOCHUS CKeJIeTa YelIOBEeKa,
CBSI3AHHBIX C TIPSIMOXOXKICHUEM))
69. JIBI>KyIIIME CUITBI aHTPOIIOTEHE3a
70. JIB>KyIIIME CUITBI AaHTPOIIOTEHE3a
71 CooTHolleHre OMOI0TNUECKUX U
' COITMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E
79 CooTHolleHrne OMOIOTMUECKUX U
' COITMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E
73. OCHOBHBIE CTa/IMM AaHTPOIIOTEHE3a
74. OCHOBHBIE CTaIMM AHTPOTIOTEHE3a
75. ITaneoreneTnka 1 majaeoreHOMHUKaA
76. ITameoreHeTnka U NajJeoreHOMHUKA
77. DBOJIIOIHST COBPEMEHHOTO YeTIOBEKa
78. DBOJIIOIHST COBPEMEHHOTO YeJIOBEKA
UYenoseueckue pachl. [IpakTrueckas pabota
79. «3y4yeHne 3K0JIOrM4eCKuX alanTaiui 0.5

YCIOBECKa»

15 menens

16 nenens

http://www.biologiya.info
https://www.yaklass.ru/p/biologia

http://learnbiology.narod.ru8
https://uchi.ru

http://school-collection.edu.ru

http://www.1september.ru

http://www.biologivya.info

https://resh.edu.ru

http://www.biologivya.info

http://school-collection.edu.ru

http://www.eidos.ru

http://learnbiology.narod.ru8
https://uchi.ru

http://www.biologivya.info

http://www.school-biologiya.org/



http://www.biologiya.info/
http://www.biologiya.info/
https://resh.edu.ru/
http://www.biologiya.info/
http://www.eidos.ru/
http://www.biologiya.info/
http://www.school-biologiya.org/

UYenoseueckue pachl. [IpakTrueckas pabota

80. «M3y4eHne 9KOIOrMYECKHUX aanTaiuil http://www.biologiya.info
YeJIOBEKa»
81. ORACHIIITIHAPHBIC METOAR! http://www.biologiya.info
AQHTPOIIOJIOTUH
82. 3apoKIeHUE U Pa3BUTHE SKOJIOTHH https://resh.edu.ru
83 ADoK ACHIC H Da3 © SKOIO http://learnbiology.narod.ru8
: KIICHHE M Pa3BUTUE IKOJIOTHU }
PO P 17 https://uchi.ru
Mertonsl axonorun. JlaboparopHas pabora HeAc
84. «M3y4yeHne MeToI0B KOIOTHYECKIX 0.5 http://school-collection.edu.ru
UCCIICJOBAaHMI»
Mertons! sxonorun. Jlaboparopnas padora . L
paTopHaz p http://www.biologiya.info
85. «M3yueHne MeTo/I0B 3KOJIOTUIECKUX : )
N https://www.yaklass.ru/p/biologia
UCCIICJOBAaHHI»
3 .
86, HAUYCHUE IKOJIOTHUSCKUX 3HAHUM IS http://www. Lseptember.ru
YeJIoBeKa
87. DKonoruyeckue PakTopsl http://www.biologiya.info
Abuotnueckue ¢pakropbl. CBET Kak
38 sKostoruueckuii paxrtop. JlaboparopHas 05 http://learnbiology.narod.ru8
' paboTa «BbIsBIIEHHE IPUCTIOCOOIEHNI ' https://uchi.ru
OPraHU3MOB K BIIMSIHUIO CBETA) 18 nenenst
Aobuotnueckue Qakropsl. Temmeparypa Kax
9KOJIOTHYECKUN paxTop. Ha6013aTopHaﬂ pabora http://www.biologiva.info
89. «BbIsiBI€HNE TIPUCTIOCOOIEHUI OpPraHU3MOB K 0.5 i .
http://school-collection.edu.ru https://www.yaklass.ru/p/biologia
BIIMSTHUIO TEMITEPATYPhI»
90. AbGuotnueckue ¢akTopbl. BraxHocTh Kak 0.5 http://www.biologiya.info

https://www.yaklass.ru/p/biologia



http://www.biologiya.info/
http://www.biologiya.info/
https://resh.edu.ru/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/

sKoyoruueckuit gpaxrop. JlaboparopHas
paboTa «AHATOMHUYECKHE OCOOCHHOCTH
pacTeHHi U3 Pa3HbIX MECT OOUTAHUS»

91. Cpenpbl oOuTaHus OPraHu3MOB
92. Cpenpbl oOuTaHUs OPraHu3MOB
93. buonornueckune puTMbI
94, Buonornyeckue putmMsl
95. Kuznennsie popMbI OpraHU3MOB
96. Kuznennsie popMbI OpraHU3MOB
97. buotnueckue dakTops
98. buotnueckue hakropsl
3HaueHne OMOTUYECKUX B3aUMOIEUCTBUI I
99. CYIIIECTBOBAHHSI OPraHU3MOB B CpeJie
oOuTaHus
3HaueHne OMOTUYECKUX B3aUMOIEUCTBUI I
100. CyIIIECTBOBaHUSI OPTaHU3MOB B CpeJie
oOuTaHus
101. OKOJIOTUYECKHE XapAKTEPUCTUKH TOMYJIALNUN
102. OKOJIOTUYECKHUE XapAKTEPUCTUKHU TOMYJIALNN
103 OCHOBHBIE TIOKA3aTEeIH MOIYJISIUH:

YHUCJICHHOCTD, INIOTHOCTH, BO3paCTHAA U

19 menens

20 Henens

21 "Henens

https://resh.edu.ru

http://learnbiology.narod.ru8
https://uchi.ru

http://www.km-school.ru/

http://school-collection.edu.ru

http://www.school-biologiya.org/

http://www.biologivya.info

http://www.eidos.ru

http://www.biologiya.info

http://school-collection.edu.ru

http://learnbiology.narod.ru8
https://uchi.ru

http://www.km-school.ru/

http://www.biologivya.info

http://school-collection.edu.ru



https://resh.edu.ru/
http://www.km-school.ru/
http://www.school-biologiya.org/
http://www.biologiya.info/
http://www.eidos.ru/
http://www.biologiya.info/
http://www.km-school.ru/
http://www.biologiya.info/

110JI0Basi CTPYKTypa

OCHOBHBIE ITOKa3aTeIn IOITYJIAINN

104. YUCIIEHHOCTb, INIOTHOCTh, BO3pacTHAs U
MOJIOBAs CTPYKTYpa
OcHoBHBIE TTOKA3aTeNN MOMYJIALIUN:
105. POXK1aeMOCTh, IPUPOCT, TEMIT POCTAa,
CMEPTHOCTb, MUTPALIUU
106. DKooruyeckast CTpyKTypa MOIyJISIuN
107. OKojorudeckas CTpyKTypa MOIyJIALUN
108. JluHamuKa onyIsuuy U e€ peryisius
109 KpuBbie pocta 4MCcIeHHOCTH MOMYIISALUU.
' KpuBbie BbIKHBaHUS
110 KpuBblie pocTa 9iCIEHHOCTH TTOMYJISIIIHH.
' KpuBbie BEDKUBaHUS
Dxonorudeckas Huiia Buaa. JlaboparopHas
111. pabota «IIpucnocobaeHus: ceMsiH pacCTeHUN K 0.5
pacceIeHnIo
112. Bua xak cucrema nonynsiuit
113. Bun xak cucrema nonyssinuii
114 3aKOHOMEPHOCTH MOBECHUS M MUTPALIUN
' YKMBOTHBIX
115. Co00111eCcTBO OPraHu3MOB — OHOIICHO3

22 Henens

23 Henens

http://www.1september.ru

http://www.biologiya.info

http://www.biologivya.info

http://www.school-biologivya.org/

http://learnbiology.narod.ru8
https://uchi.ru

http://www.eidos.ru

http://school-collection.edu.ru

http://www.biologivya.info

http://learnbiology.narod.ru8
https://uchi.ru

http://www.biologivya.info

http://www.eidos.ru

http://learnbiology.narod.ru8
https://uchi.ru



http://www.biologiya.info/
http://www.biologiya.info/
http://www.school-biologiya.org/
http://www.eidos.ru/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.eidos.ru/

116. Co0011ecTBO OPraHu3MOB — OMOLIEHO3 https://resh.edu.ru

117. DKocucTeMa Kak OTKpPBITasi CUCTEMa http://school-collection.edu.ru
KpyroBoport BeliecTs 1 MOTOK SHEPTUU B

118. http://www.1september.ru
HKOCUCTEME 24 nenens b .
KpyroBopoT Bemiec OTOK DHE

119. PYTOBOPOT BEIUECTE H TOTOK SHEPTHH B http://www.km-school.ru/
HKOCUCTEME

120. OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI http://www.biologiya.info

121. OCHOBHBIE [T0KA3aTEIN dYKOCUCTEMBI http://www.biologiya.info

122. DKOJIOTHYECKUE TUPaAMUIbI http://www.biologiya.info

123 W3MeHeHUs COO0IIECTB — CYKIIECCHH http://learnbiology.narod.rug

' - R 25 nenens https://uchi.ru
124. W3meHeHus cooOIIeCTB — CYKIIECCUH http://www.eidos.ru
125 [TpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€P http://learnbiology.narod.ru8
' U peK. DKOCUCTEMBI MOPEH 1 OKEaHOB https://uchi.ru

ITpupogHbIE YKOCUCTEMBL. DKOCUCTEMBI )

126. PHPOA . http://school-collection.edu.ru
TYHJIp, JIECOB, CTETEH, MyCThIHbD

127. AHTPOIIOT€HHBIE YKOCUCTEMBI http://school-collection.edu.ru

128. AHTpPOIIOTEHHBIE YIKOCHCTEMBI 26 memens | Dttp://www.school-biologiya.org/
Vp6 I S . L.

129. PDOIKOCHCTEMEL. LIpaKTieckas pabota 0.5 http://www.biologiya.info
«M3yuenue u onucaHue ypoOIKOCUCTEMBI»
Vpboskocucremsl. [IpakTruueckas padora )

130. P P P http://school-collection.edu.ru

«M3ydeHue u onucaHue ypooIKOCUCTEMBI



https://resh.edu.ru/
http://www.km-school.ru/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.eidos.ru/
http://www.school-biologiya.org/
http://www.biologiya.info/

3akOoHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX

131. N . http://www.biologiya.info
B3aUMO/ICHCTBUI OPTaHU3MOB B DKOCHCTEMAX
132 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX http://learnbiology.narod.ru8
' B3aMMOJICHCTBHI OPraHU3MOB B IKOCHCTEMAaX https://uchi.ru
MexaHu3Mbl BO3JEHCTBUS 3arpsA3HECHUI
133 pa3HBIX THUIIOB Ha CyOOPraHU3MEHHOM, http://www.biologiya.info
' OpPraHU3MEHHOM, MTOMYJISIHOHHOM U https://www.yaklass.ru/p/biologia
27 Henens
9KOCHCTEMHOM YPOBHSIX
MexaHu3MbI BO3CUCTBUS 3arpsI3HEHUN
A3HBIX TUIIOB HA CYOOPTaHU3MEHHOM, )
134. P YOop http://school-collection.edu.ru
OpPraHU3MEHHOM, MOMYJIILIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
135 buocdepa — obmeruranerapaas 060J109Ka http://Awww. Lseptember.ru
3emun
136. VYuenue B. U. Bepnazackoro o 6uocdepe http://www.km-school.ru/
137. 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHocheps http://www.biologiya.info
138. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOCheps 28 Henens http://www.biologiya.info
139 KpyroBopotsl BeiecTB 1 OMOreoXMMHUYECKUEe http://learnbiology.narod.ru8
' IUKJTBI https://uchi.ru
KpyroBopoThI BEIIECTB 1 OMOTCOXUMHUECKHUE .
140. PyroBop http://school-collection.edu.ru
KB
3 0 .0 0 . .
141 OHAJBHOCTH Orochepbl. OCHOBHBIE OHOMBI http://www.biologiva.info
CYIIH
29 Henmens .
142 3oHanpHOCTH OuOchepsl. OCHOBHBIE OMOMBI http://learnbiology.narod.ru8

CYIIH

https://uchi.ru



http://www.biologiya.info/
http://www.biologiya.info/
http://www.km-school.ru/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/

143.

YcroitunBocTh 6Hocheps

http://www.1september.ru

144. YcroitunBocTh 6rocheps http://www.biologiya.info
145. DKOJIOTHYECKUE KPU3UCHI M HX TIPUYUHBI http://school-collection.edu.ru
146. DKOJIOrHYECKHE KPUIUCHI M UX TPHYNHBI http://www.biologiya.info
147. BosneiicTBue uenoBeka Ha 6nocdepy http://www.km-school.ru/
148. BosneticTBue denoBeka Ha 6uochepy 30 nenens http://www.biologiya.info
149. AHTpOHOFeHHuoe BOSﬂeﬁCTBuH ©Ha http://www.km-school.ru/
PaCTUTENbHBIN U )KUBOTHBIN MU
150 AHTPONOTeHHOE BO3/ICUCTBHE HA http://learnbiology.narod.ru8
' pacTUTENbHBIN 1 KUBOTHBIA MUP https://uchi.ru
151. OxpanHa npupoIbI http://www.school-biologiya.org/
152. OxpaHa pUPO/IBI http://www.biologiya.info
153 OCHOBHbBIE TIPUHITUITHI YCTONYNBOTO Pa3BUTHSI http://www.biologiva.info
YEJI0OBEUYESCTBA U MPUPOIBI 31 Hexens
ParnonanbHOE MTPUPOIOTIOIB30BAHHE U http://learnbiology.narod.rug
154, COXpaHeHue OMOJIOTUUECKOTO Pa3sHO00pasys it s Juchiru ' '
ps: .
3emiun
M ;
155, O606m1eHne o TeMe «MUKPOIBOIIONUS U €€ htto://school-collection.edu.ru
pe3yJIbTaThD»
156. O6006menue mo Teme «MaKpoIBOTIONHUS U €€ htto://www.biologiva.info
pe3yJIbTaThD» 32 Henens
157. O606menue o teme «IIpoucxoxaenue u http://learnbiology.narod.ru8



http://www.biologiya.info/
http://www.biologiya.info/
http://www.km-school.ru/
http://www.biologiya.info/
http://www.km-school.ru/
http://www.school-biologiya.org/
http://www.biologiya.info/
http://www.biologiya.info/
http://www.biologiya.info/

pa3BUTHE KU3HU Ha 3eMiie»

https://uchi.ru

158, O6006mmenue 1o teme «IIpoucxoxueHue 1 http://www.biologiya.info
YeJI0BEKa — AaHTPOIIOTCHE3Y
O0600611IEHNE 10 TEME «IKOJIOTHS — HAyKa O 1

159. o K http://school-collection.edu.ru
B3aMMOOTHOIICHHX OPTaHH3MOBY
O000menue no teMe «OpraiusmMsl U cpena 1

160. 5 P pelt http://school-collection.edu.ru
oOuTauus»

161 O6o6meHIEe 10 TeMe «DKOJIOTHUA BUIOB U 1 htto:/Awww.biologiva.info
TOTTYJISITHE

162 O606mmenue o teme «buocepa — 1 http://learnbiology.narod.ru8

' riaobanbHas YKOCHCTEMAY https://uchi.ru

163. PesepBHOE Bpems 1 33 Hepens

164. PesepBHoe Bpemst 1

165. PesepBHOE Bpems !

166. PesepsHOe Bpems 1

167. PesepsHOe Bpems 1

168. PesepBHOE Bpemst 1 34 nenens

169. PesepBHOE Bpems 1

170. PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 170 75

I[TPOTPAMME



http://www.biologiya.info/
http://www.biologiya.info/

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. buonorus. O6mas Owonorus. YriayOneHHbIH ypoBeHb. 10 xim.: yue0. s oOrieoOpas3oBart.
yupexxnenuit / B.b. 3axapos, C.I'. MamonToB, H.. Conun, E.T. 3axaposa; mox pexn. B.b. 3axaposa. — 5-
e u31. iepepad. — M.: - [poda
2. buonorus. O0mas Ouonorus. YriayOneHHbId ypoBeHb. 11 ki.: yueb. s oOrieoOpa3oBart.
yupesxxaenuit / B.b. 3axapos, C.I'. MamonTos, H.W. Conun, E.T. 3axaposa; nox pen. B.b. 3axaposa. — 5-
e m311. mepepad. — M.: - JIlpocda

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. 3axapos, B. b. Meroaunueckoe nocodue k yue6Huky B. b. 3axaposa, C. I'. MamonroBa, H. 1.
Conuna, E. T. 3axapoBoii «buonorus. O6mas 6uomnorus. 10 kmacc. YroyOonénusiii yposens» / B. b.
3axapoB. — M. : JIpoda

2. 3axapos, B. b. Meroanueckoe nocobue k yueonuky B. b. 3axaposa, C. I'. MamonTosa, H. U.
Conuna, E. T. 3axapoBoii «buonorus. O6mas 6uonorusi. Yrinyonéuusiii yposens.11 kmace» / B. b.
3axapos, M. B. JlemuueB. — M.: JIpoda

3. Kupunenko A.A, KonecuukoB C.M. buonorus. Tematuueckue tecthl. [loaroroBka k EI'D:
0a30BbIid, TOBBIIIEHHBIN, BHICOKHKA ypoBHH. 10-11 kmaccel. M3manue 3-e. momoiHEeHHOE: y4eOHO-
MeTtoaudeckoe nocoodue. — 2023: yuebHo-meroanueckoe nocodue. — Poctos u//1: Jleruon, 2023

4, Kupunenko A.A. MonexymnspHas Ouonorus. COOpHUK 3amaHuid st moAarotoBku k EID:
yueOHOo-MeToanyeckoe nocodue / A.A, Kupunenko. - Poctos v//1: Jlernon, 2023
5. Kupunenko A.A. COOpHUK 3aqad MO reHeTHke. ba3oBblil, MOBBIIEHHBIN, BHICOKHI YpPOBHU

EI'D: yuebno-meroauueckoe mocodue / A.A, Kupunenko. - M3a. 3-e. ucnpas. u gom. - PocroB u//l:
Jlernon, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. http://www.biologiya.info-undbopmanronnslitBe0-caiT(00yIeHHEONOTOTHH).
2. http://www.1september.ru - BeG-caiit «OObeauHEeHUEe nenarorndeckux wusnanuii «llepoe
CEHTSIOps» (CTaTbU 1O OMOJIOTMH B CBOOOJHOM JIOCTYIIE, UMEETCS TAK)KE apXUB CTaTeH).

3 http://www.school-biologiya.org/-uadopmMalnoHHO-METOAUYECKOE U3JaHUE 110 OMOIOTUH.
4 http://www.km-school.ru/-Myasruniopran komnanun «Kupmur u Medoauiny

5 http://www.eidos.ru CaiiT LieHT pagucTaHIIMOHHOr0 00yUeHHs «DII0C»

6. N3ygaem Ouonoruto http://learnbiology.narod.ru8 https://uchi.ru

7. https://resh.edu.ru
8

9

1

1

https://www.yaklass.ru/p/biologia
https://videouroki.net/blog/biologia/2-free_video
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/
http://school-collection.edu.ru

0
1



http://www.biologiya.info-информационныйвеб-сайт(обучениебиологии)
http://www.school-biologiya.org/-информационно-методическое%20издание%20по%20биологии
http://www.km-school.ru/-Мультипортал%20компании
https://resh.edu.ru/
https://videouroki.net/blog/biologia/2-free_video
https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/

