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PABOYASA ITPOI'PAMMA

yueOHOro npeamera «buosorus. Yriy0jJeHHbIH YPOBEHb
nu1s ooydarormuxcst 10-11 xkmaccon

PabGouass mporpamma cocraBieHa Ha ocHoBe TpeboBanmii PI'OC COO k pesyabTaTtaMm
ocsoeHuss OOII COO MAOY COIII Ne 9, ¢ yuerom mporpamm, BKIIOYEHHBIX B €€ CTPYKTYpY, B
TOM YHCIIE Ha OCHOBE XapaKTEPUCTHKU IUIAHUPYEMbIX pPE3yJbTaTOB JIYXOBHO-HPABCTBEHHOI'O
Pa3BUTHUS, BOCIUTAHKS M COLUATH3AINH 00yJaIONINXCs, IPEJICTABICHHBIX B (hefiepanbHON pabodeii
mporpaMMe BocmnuTaHus. llporpamma cocTtaBieHa Ha OCHOBEe (pelepalbHOrO  cepBuUCa
«Konctpykrop pabounx mnporpamMm mo yueOHbIM npeameram» u DPOIl COO, Konuemnmuu
npenojaBaHus yuyeOHoro npeamera «buonorus»

VYueOuslii npeamer «buonorus» yrayonéuHoro ypoHs uzyuenus (10-11 xmaccel) sBisercs
OJIHUM U3 KOMIIOHEHTOB NpeaMeTHOW oOiactu «EcTecTBeHHO-HaydHble mpeameTb». CoriacHo
nosioxkeausMm @I'OC COO mnpoduinbHBIE y4eOHBIE TPEIMETHI, H3ydacMble Ha YIIIYOJIEHHOM
YpOBHE, SBISAIOTCS crocoboM nuddepeHnuanuu oO0ydeHHs Ha YpPOBHE CpPEIHEro OOMIero
o0Opa3oBaHMs W TMPHU3BAHBI OOCCIICUYUTH TPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHHUM
o0IIMM, CpeIHUM NMPOQPECCUOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems Kaxablil U3 3TUX
y4eOHBIX MPEAMETOB JI0JKEH ObITh OPUEHTHUPOBAH HAa MPHOPUTETHOE pellleHrne 00pa30BaTeIbHbIX,
BOCIIUTATEIBHBIX W PA3BHBAIOIIMX 3a/1ad, CBSA3aHHBIX C NTpodOpUEHTAIMEeH oOydarommxcs u
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIaCTH HAYYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEN, IICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JICJIOM.

[IporpamMma mo ydueOHomy mpenmetry "buonorus" mgaér mpencraBieHHe O IENU U 3a7adax
u3ydeHus: ydyebnoro npeamera «buonorus» Ha yriryOin€HHOM YpOBHE, ONpenesieT 00s3aTeabHOoe
(MHBapUaHTHOE) MPEIMETHOE COJAEpKaHME, €ro CTPYKTYpUpPOBAHHE IO pa3AenaM U TeMmawm,
pacnpeziesieHue 1o KjiaccaM, peKOMEH]IyeT IOCIeA0BaTelbHOCTh U3yUeHHUsT yueOHOro MaTepuania ¢
y4€TOM MEXKIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKUA Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocoOeHHOCTel  oOyuaromuxcs. B mporpamme 10  OWMOJOTMM  peaiM30BaH  MPUHITUI
MIPEEeMCTBEHHOCTH C U3y4yeHHEM OHUOJIOTMH Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHus, Onaroaaps
4yeMy NpOCMaTpHUBAETCS HAIPaBJICHHOCTh HA IOCIEAYIOIIee pa3BUTHE OMOJOTMYECKHX 3HAHUM,
OpUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, IKOJIOTHUYECKOTO
MBIIICHUSI, TTPEICTABJIICHUI O 3JI0pPOBOM 00pase *KU3HU, HAa BOCIIUTAHUE OEPEKHOTO OTHOIICHUS K
OKpYyXarolled mpupoaHOil cpene. B mporpamMMe mo OMONOTHM TakXe MOKa3aHbl BO3MOKHOCTH
yueOHoro mnpeamera «buonorusi» B peanuzauuu TpedboBanuit ®I'OC COO k mIaHUpyEeMbIM
JTUYHOCTHBIM, METANpEeJAMETHBIM U TPEIMETHBIM pe3yiabTaTaM OOydYeHHss U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEJIbHOM J1€ATEIbHOCTH OOYyYaIoOIUXCsl IO OCBOEHHUIO
coJiepKaHusi OMOJIOTHYECKOT0 00pa30BaHUs HA YPOBHE CpeHEero ooiiero oopa3oBaHusl.

VY4eOHbiii mpenmer «buonorus» Ha YpPOBHE CpeJHEro ooOuero oOpa3oBaHHs 3aBepIlacT
Ouosorudeckoe o0pa3oBaHHE B IIKOJIE M OPHEHTUPOBAH HA PACHIMpPEHUE M YTIyOJeHHe 3HAHWMA
oOyyaroluxcsi 0 KUBOW MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOM OMOIOTHH, IMOPHOJIOTUI
U OWOJOTHHM pa3BUTHS, TEHETHUKH, CENEKIUH, OUOTEXHOJIOTUH, DJBOJIOIMOHHOTO YYEHHS W
9KOJIOTHH.

Nzydyenne ydueOHoro mpeamera «buonorus» Ha yrnmyOJeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY O0YyYaromuxcs K MOCIeAYIOIIeMY MOJy4YeHUI0 OMOIOrHYecKoro o0pa3oBaHus B By3ax
W OpraHu3amusx CcpeaHero mpodeccHoHanbHOrOo o0pazoBaHus. (OCHOBY €ro COAEpKaHHS
COCTaBJSIET CHUCTEMa OWOJOTHYSCKUX 3HAHWH, TOJYYCHHBIX MPH HW3YYCHUH OO0YyUYaIOIIUMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pAa3[elioB OHOJOTMM Ha YPOBHE OCHOBHOTO OOIMIETO
obOpazoBanus, B 10-11 kmaccax 3Tv 3HAHHS TOJYYAOT pa3BUTHE. Tak, pacIIUpeHbl U yTyOJIeHbI
OMOJIOTMYECKHE 3HAHHUS O PACTEHUSAX, JKUBOTHBIX, IpuOax, OakTepHsx, OpraHHU3ME YeIOBeKa,
Oo0IIMX 3aKOHOMEPHOCTSIX JKM3HU, JOIMOJIHUTENBHO BKIIIOUYEHBl OHOJIOTUYECKUE CBEACHUS
MPUKIJIATHOTO U TIOMCKOBOTO XapakTepa, KOTOPble MOKHO MCIOJb30BaTh KaK OPUEHTUPBI IS



nocneayroiero Beibopa mnpodeccun. BozmoxkHa Takke MHTerpamusi OWOJIOrMYECKHUX 3HAHUM C
COOTBETCTBYIOLIMMH 3HAHUSMH, TMOJYYCHHBIMUA OOYYAIOIIMMUCS MPH W3YYeHUH (DU3UKH, XUMUH,
reorpaduy U MaTEMaTUKH.

Crpykrypa mporpaMMmbl 1o ydeOHOMY mpenmery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBbIII U HBOJIIOLMOHHBIA MOAXOAbI K M3ydeHHIO Ouosoruu. CoriacHO WM, H3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE AJI KUBBIX CHUCTEM Pa3HOIO YpOBHS OpraHHU3aluHy,
SBOJIIOIIMM OPTaHUYECKOTO MUpa Ha 3eMJie, COXpaHEHUsI OMOJIOTHYECKOro pasHooOpa3usl MiIaHeThl.
Tak, B 10 kmacce M3ydaroTCsi OCHOBBI MOJICKYJISIPHOW W KJIETOYHOW OHOJIOTHH, SMOPUONIOTHH U
OMOJIOTMM DPAa3BUTHS, TEHETUKU M CENEKUUH, OMOTEXHOJOTMH U CHUHTETHYECKOH OHOIoruu,
AKTyalU3UPYIOTCS 3HAHUS OOYyYarOIIUXCs MO OOTaHWUKE, 300JIOTUH, aHATOMHUHU, (DU3HOJIOTHH
yenoBeka. B 11 kimacce u3ydaroTcs HSBOJIIOIIMOHHOE YYEHHE, OCHOBBI JKOJIIOTUHM U YYEHHE O
ouocdepe.

VYueOubiii mnpeamer «buonorus» mnpuzBaH OOECHEUUTH OCBOEHHE OOYYaIOUUMUCS
OMOJIOTUYECKUX TEOPUI U 3aKOHOB, UICH, IPUHIIUIIOB M TMPABUII, JISKAIINX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa, 3HAHUM O CTPOCHUH, MHOrooOpa3uu U OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, NOMYyJSIUH, OHOIEHO03a, OJKOCHUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX
JOCTUKEHHSIX, COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHH, MPUKIAIHBIX aCIeKTaX OMOJOTHYECKHX
3HaHud. g pa3BUTUS W TOJAEpkKaHHUS HMHTEpeca OOydaroIuxcsi K OHOJOTUM Hapsagy Co
3HAYUTEIBHBIM O00BEMOM TEOPETHUYECKOI0 MaTepualia B COJACP)KAaHHH MPOrpaMMbl MO OWMOJIOTHH
MPEeIyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIEHHUS M Pa3BUTHUS TOM WM WHOW 00IacTH
OMOJIOTMH, BKJIAZIOM OTEYECTBEHHBIX M 3apyOeXHBIX YYEHBIX B PpEHICHHE BaKHEHIINX
OMOJOTMYECKHUX U SKOJOTHYECKUX POOIIeM.

Lenbp m3yuenus yuebHoro mpenmera «buosorus» Ha yriyOn€éHHOM YpPOBHE - OBJAJICHUE
00y4aroIUMUCS 3HAaHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHU3alMy *KUBBIX CUCTEM Pa3HOTO
paHra u npuUOOpeTeHHe YMEHHI HCIoNb30BaTh STH 3HAHUS B (OPMUPOBAHUU HUHTEpeca K
onpeaenéHHol o0nacTu NpodhecCHOHATBHOW NeATENbHOCTH, CBSI3aHHOM C OWONOTHed, UIu K
BBIOOPY y4€OHOT0 3aBe/IeHUs AJIs IPOJOKEHNs OMOJIOTHYECKOr0 00pa30BaHUsl.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOJ€HHOM ypOBHE
o0ecrnieunBaeTcs peleHueM CIEAYOMUX 3aay:

OCBOCHHE 00YYAIOLIUMHCS CUCTEMbl OMOJIOTHUECKUX 3HAHUI: 00 OCHOBHBIX OMOJOTMUYECKUX
TEOpUAX, KOHLEMIUAX, THUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MpaBWIaX, COCTAaBIISIFOIINX
COBPEMEHHYIO €CTECTBEHHO-HAayYHYIO KApTHUHY MHpPA; O CTPOSHUH, MHOT000Pa3HH U 0COOEHHOCTSIX
OMOJIOTUUECKNX CHUCTeM (KJIeTKa, OpraHu3M, IOMyJsIus, BHUJ, OuoreorneHo3, Ouocdepa); o
BBIJIAIOIINXCS] OTKPBITUSX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE  OOydYaroIMxcsi €  METOJaMM  TO3HAHWUS  JKUBOM  TNPUPOABI:
UCCIIEIOBATEIbCKUMHE METOJaMH OMOJOTMYECKMX HayK (MOJEKYJISIpHOW M KJIETOYHOW OMOJIoruw,
SMOPUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJOTUU U CHUHTETUUYECKOM
OM0JIOTUH, NTATIEOHTOJIOTUH, SKOJIOTHH ); METOJAMU CAaMOCTOSITEJIbHOTO MTPOBEACHUSI OMOJIOTHYECKUX
WCCIEAOBaHUN B J1abopatopu W B Tmpupone (HaOMOJeHHWE, HW3MEPEeHHE, OKCIIEPUMEHT,
MO/JICIUPOBAHUE);

OBJIaJICHHE OOYyYalOUIMMHCS YMEHHUSMHU: CaMOCTOATEIbHO HAXOJUTh, AaHAJIU3UPOBATh U
UCIOJIb30BaTh OMOJIOTMYECKYI0 MH(pOPMAINIO; MOJIb30BaThCSI OMOIOTHYECKON TEpMHUHOIOTHEH U
CUMBOJIMKOM; yCTaHABIMBATh CBSI3b MEXKIY pa3BUTHEM OMOJIOTUU U COLUATbHO-3KOHOMUYECKUMU U
HKOJIOTUYECKUMHU TpoOIeMaMH YeIOBEUYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH IESITEIbHOCTH IO
OTHOIICHHUIO K OKpYXKalollell MNpuUpoJHON cpele, COOCTBEHHOMY 3/I0pPOBbI0 M 310POBBIO
OKpYKalOIIMX JIoAeH; OOOCHOBBIBaTH M COOJMIOAATh Mepbl MNPO(UIAKTUKH WHQEKIIMOHHBIX
3a00J€BaHN, TIpaBUa TOBEJACHUS B MPUPOAEC U OOECIedeHHs OE30MacHOCTH COOCTBEHHOU
KHU3HEIEATSIPHOCTH B YPE3BbIUANHBIX CUTYAlMsIX NPUPOJHOTO W TEXHOI'€HHOTO XapakTepa,
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHSI B 00JIaCTH OHMOJIOTUH;



pa3BuTHE Y OOy4aromMXcs MHTEIUIEKTYalbHBIX U TBOPYECKHX CIOCOOHOCTEH B Ipoliecce
3HAaKOMCTBA C BBIJAIOUIMMHUCS OTKPBHITHSIMA M COBPEMEHHBIMU HCCJIECIOBAHUSMHU B OHOJIOTHH,
pelaeMbIMi €10 MpodieMaMu, METOJO0JIOTHEH OHOJIOrMYecKOro HCCIeIOBaHUs, IPOBEICHUS
OKCHEPUMEHTAIbHBIX  MCCIEOBAaHUM, pEUIeHUs OWOJNOTMYECKUX  334ad, MOJCITUPOBAHHS
OHMOJIOrMYEeCKUX 0O0BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Yy OOYYAIOUIMXCS HEHHOCTHOTO OTHOILICHHS K XHBOW IMPHUPOJEC B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBIEHUSAM; (POPMHUPOBAHUE SKOJIOTHUECKOH, TI€HETUYECKOM
IPaMOTHOCTH, OOIIeH KyJIbTypbl MOBEACHHS B TPHUPOJE; HHTETPAlMd €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuobpereHue 0OydYaIOIMIMMUCSH KOMIIETEHTHOCTH B PALMOHAIBHOM IPHUPOJOIOIB30BAHUN
(coburoieHune mpaBuil MOBEACHUS B IPUPOJIE, OXpaHbl BUAOB, SKOCUCTEM, OMOC(Epbl), COXpaHEHUH
COOCTBEHHOTO 3J0POBBS M 3JI0OPOBBSI OKPYXKAIOIIUX JIIOJCH (coOmromeHus: Mep NpodUIaKTHKH
3a0oneBaHui, obOecreueHHEe OE30MacCHOCTH >KU3HENCSATENIbHOCTH B YPE3BBIYAMHBIX CUTYaAIUAX
IIPUPOJHOTO U TEXHOIEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHMUS OMOJIOIMUYECKHUX 3HAHUN U
YMEHHU B ITIOBCETHEBHOM KU3HU;

CO3JIaHME YCIIOBHH JJIsi OCO3HAaHHOTO BbhIOOpa OOYYAarOIIMMUCS — MHIUBUAYATHbHOU
00pa3oBaTeNpHON  TPAGKTOPUHU, CIIOCOOCTBYIOIICH  MOCIEAyoLEeMy  MNpodecCHOHATbHOMY
CaMOOMPEIEIICHNIO, B COOTBETCTBUU C MHIMBUyaJIbHBIMUA HHTEPECAMHU U OTPEOHOCTSIMH PETHOHA.

OOmiee yuciIO YacoB, OTBEAECHHBIX Ha H3Y4YEHHME OMOJOIMM Ha YIIyOJEHHOM YPOBHE
cpenHero oobmiero oopazoBanus, cocrabiser 204 yaca: B 10 kiacce - 102 gaca (3 yaca B Heziemo), B
11 kiacce - 102 ygaca (3 yaca B HeJeNIO).

O160p opranu3almoOHHBIX POPM, METOJIOB U CPEACTB 00yUYEHUS OUOJIOTHH OCYIIECTBIISETCS C
y4€TOM CHEeUM(PHUKU €ro COJEp’KaHus W HANpPaBJIEHHOCTH Ha MPOJOJDKEHHE OHOJIOTHYECKOTrO
00pa3oBaHMs B OpPraHU3aALUAX CPEJHETO MPOPECCHOHATBLHOIO U BBICILIET0 00pa30BaHuUsI.

OO0s13aTeNIbHBIM  YCIIOBUEM TIPU OOyYEHUM OHMOJIOTMH Ha YIIIyOJIEHHOM YPOBHE SIBIISIETCS
IIpOBe/IeHUE J1TAOOPATOPHBIX U MpakTHYecKuX padboT. Takke yyactue oOydaromuxcs B BHIIOTHEHUN
MIPOEKTHBIX U y4eOHO-UCCIIEA0BATEIbCKUX pabOT, TEMAaTUKA KOTOPBIX ONpEAEseTCsl YUUTeIeM Ha
OCHOBE UMEIOIINXCS MAaTEPUATIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBHH.

COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopepxaHue HpPOrpaMMBbl, BBIACIEHHOE  KVPCUBOM, HE BXOOUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buonorns kak Hayka

CoBpemenHast Ouosiorust - KOMIUIeKCHasi Hayka. Kparkas vcropus pa3BUTHS OMOJIOTHU.
Buonornyeckue Hayku M u3ydaemble UMHU TpobOiembl. DyHIaMeHTalbHbIE, MPUKIATHBIE H
MOMCKOBBIE HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HayeHue Ouojoruu B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI
mupa. Ilpodeccun, cBszaHHpie ¢ Ouonorueil. 3HaueHWe OHMOJOTHMM B TMPAKTUYECKOM
JESATEIILHOCTH YEJI0BEKA: MEJUIIMHE, CEJIbCKOM XO035HCTBE, IPOMBIIIEHHOCTH, OXPAHE IPUPOJIBI.

JleMoOHCTpaL UK

[Moptpetsi: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'.
Mennens, B. U. Bepuanckuii, U. II. [TaBnos, . 1. Meunukos, H. 1. Basunos, H. B.
Tumodees- Pecosckuit, [[xx. Yorcon, @. Kpuk, [1. K. benses.

Tabmumpl u cxembl: «CBsi3b OMOJIOTUM C APYTUMH HayKaMuy», «CrucreMa OMOJIOTHYECKHUX
HayK».

Tema 2. JKuBble cucTeMbl U UX H3yYeHUE

JKuBble cucTembl Kak nmpeaMer u3ydeHust 6nonoruu. CBONCTBA )KUBBIX CUCTEM: €IUHCTBO
XMMHYECKOTO COCTaBa, JHUCKPETHOCTh M IEJIOCTHOCTb, CJIOXHOCTh U  YIOPSJAOYEHHOCTh



CTPYKTYPBI,  OTKpPBITOCTb, = CaMOOPTaHM3allMsi, CaMOBOCIPOMU3BEJICHUE, Pa3IpakUMOCTh,
M3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3aludH JKUBBIX CHCTEM: MOJIEKYJIAPHBIA, KJIETOYHbIM, TKAaHEBBIM,
OpraHU3MEHHBIH, MONYJIILIMOHHO-BUJIOBOM, 3KOCHUCTEMHBIN (OMOreoeHOTUYECKHIA ),
ounocepnsiid. [Iporeccsl, mpouCXoAsaIIue B KUBBIX cucTeMaxX. OCHOBHBIC MPH3HAKU KHUBOTO.
Kuzsp kak popma cymectBoBanusi Matepun. Hayku, u3ydaroiue >KUBble CUCTEMbl HA Pa3HBIX
YPOBHSIX OpTraHU3aIUU.

N3yuenune xuBBIX cucTeM. Meroasl Owonornueckor Hayku. HaOmionmenue, maMepeHue,
DKCIEPUMEHT, CHUCTEMaru3auus, MeraaHanu3. [loHsATHE O 3aBUCHMOW M HE3aBUCHUMOM
nepemeHHoil. IlmanupoBanue skcnepumenta. IlocranoBka m mnpoBepka runore3. Hynepas
runote3a. [lousTre BHIOOPKH U €€ JOoCTOBEpHOCTh. Pa3zdpoc B Ononornyecknx maHHbIX. OneHKa
JIOCTOBEPHOCTHU MOJYYE€HHBIX pe3ynbTaTOB. [IpUUMHBI MCKaXXEHHS pe3yIbTaTOB SKCIEPHUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpannn

Tabmuer u  cxembl: «OCHOBHBIE TpPH3HAKUA JKU3HW», «BHOJIOTMYECKHE CHCTEMBIY,
«CBolicTBa )XKMBOM MaTepun», «YpOBHH OpraHU3ALMH KUBOK NMPUPOAb», «CTPOEHUE )KUBOTHOU
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEeMBI OpraHOB  YEJIOBEYECKOTO  OpTraHH3May,
«buoreonieno3y», «buocdepa», «MeToabl U3YUEHHS )KUBON MPUPOIBD».

O6opynoBanue: 1abopatopHoe 000pYyAOBaHUE JIs MPOBEACHUS HAOIIOICHUHN, U3MEPEHU,
3KCHEPUMEHTOB.

IIpakTuyeckas padora «/cmosb30BaHUE PaA3IMYHBIX METOJOB MPH HU3YyYEHUHU >KUBBIX
CUCTEMN.

Tema 3. buoJsiorust KjieTrkun

KneTtka - cTpykTypHO-QYHKIMOHANbHAS €IMHULIA KUBOTO. VCTOpHS OTKpBITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Hlneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOU TEOpHH.

MeToapl MONEKYNSAPHOW M KIETOYHOW OWMONOrMH: MHUKPOCKOIUSA, XpomaTtorpadus,
anekTpodope3, METOJ  MEUEHbIX aroMoB, aAuddepeHMansHoe  eHTpUyrupoBaHue,
KYJIbTUBHPOBAHUE KJIETOK. M3yueHue @huxcuposanuvix Kiemok. DIEKTPOHHAS MHUKPOCKOIHS.
Koungoxanvnaa muxpockonus. Bumanvhoe (npudsxcuznennoe) uyyeHue Kiemox.

JleMoHCTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. IIneiinen, P. Bupxos, K. M. bap.

Tabmuiel U cxembl: «CBETOBOW MHUKPOCKOI, «INEKTPOHHBIM MHUKPOCKOI», «lcropus
Pa3BUTHS METOJOB MUKPOCKOTTUI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpernapaThl PacTUTEIbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHre METOAOB KJIETOYHOH OuMonoruu (xpomartorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPAMUKPOIJIEMEHTHI. Boja u €€ posib
KaK pacTBOPUTENs, peareHTra, ydacThue B CTPYKTYPUPOBAHMM KIETKH, TEIUIOPETYJIALMH.
MuHepanbHBIEC BEIIECTBA KICTKU, UX OUOJIOTHYECKas poJib. POk KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BeUlecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuuHas cTpykTypa Oenka, MenTHAHAS
CBsI3b. BTOpuuHas, TpeTWuHas, 4eTBEPTHUYHAs CTPYKTYpbl. JleHaryparus. CBoiicTBa OENKOB.
Knaccudukanus 6enxoB. buonornueckue Gpynkiuu 6enkos. Ilpuonul.

YrrneBoapl. MoHOcaxapuIabl, AUCAaXapuibl, OJIUTOcaxapujbl W monucaxapuisl. OOmuit
IUIaH CTPOEHUs U (PU3MKO-XMMHYECKHE CBOMCTBa YriieBoAoB. buonorudeckue QyHKkunu
YIJIEBOJOB.



Jlumuasl.  TmapodmnbHo-runpodoOHble  cBoiictBa.  Kiaccudukamms — JIunumos.
Tpurnunepunsl, pochonunuiel, BOCKH, crepoubl. buonsornueckue ¢pyHkmu aunuaoB. Oo6mme
CBOWCTBAa OHMOJOTMYECKMX MeMOpaH - TEKyd4ecTb, CHOCOOHOCTh K CaMO3aMbBIKaHUIO,
HOJYIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. [IHK n PHK. Ctpoenue HyxiienHoBBIX KuciaoT. HykineoTuasl.
[Tpunnun komrmuieMentapuocTd. IlpaBuno Yapradda. Crpykrypa JHK - nBoiiHas crnmpais.
Mecronaxoxaenue u 6nonornyeckue ¢pynkuuu JJHK. Bugst PHK. @ynkuuu PHK B kietke.

Ctpoenune monekyiasl AT®. Makpospruyeckue cBsizu B mosiekyine AT®. buonornueckue
¢byakuun  AT®. BoccraHoBIEeHHBIE TIEPEHOCUMKH, UX (YHKIUU B KIETKe. J[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanue  JIHK.  Memoowt  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouonorus: OMOXMMHUYECKHE M OHopU3MYecKHe HCCIeOBaHHUsA coCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OmoMoiiekyn. Modenuposanue cmpykmypol U @DyHKYull
buomonexyn u ux komniexkcog. Komnwvromepuuiii ousaiin u opeanuueckuii cunmes 6UOMONEKYI U
UX HenpupoOHbIX AHALO206.

JdeMoHcTpannn

[Toptpersr: JI. [onunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®@. Canrep, C.
IIpy3unep.

Muarpammsl:  «PacnpeneneHue XMMHUYECKMX OJJEMEHTOB B  HEXHUBOM  IPUPOIE»,
«Pacnpenenenre XMMUYECKHUX 3JIEMEHTOB B KHBOM MPUPOJIE».

Tabmuubl u cxemsbl: «llepuoguueckas TabiaMIa XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHme
MOJIEKYyJbl BOAbI», «BemectBa B cocTaBe OpraHuzMoB», «CTpoeHHE MOJEKYIbl OeKay,
«CTpyKTypbl O€NKOBOH MOJEKyNb», «CTpOEHHE MOJIEKY] YIJIeBOAOB», «CTpoeHuEe MOJEKYI
ununoBy», «HykienHoBsle KUCIOTHD, «CTpoeHHE MOIEKYIbl AT,

OO6opynoBaHue: XuMU4ecKasi Iocyia 1 000py10BaHHeE.

JlaGopatopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIbIO KAU€CTBEHHBIX PEaKIuil».

JlabopaTopnas padora «/ccienoBanne HyKIEMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema S. CTtpoenue U QyHKIUH KJICTKH

Tunsl KIETOK: 3yKapuoTHdecKkas M mpokapuoTuueckas. CTpyKTypHO-(pYHKIIMOHAJIbHbBIE
00pa3oBaHMs KIETKH.

Ctpoenue mnpokapuoTHUeckor KieTku. Kierounass creHka OakTepuid ©  apXei.
Oco0eHHOCTH CTPOEHUs TeTepoTpo(PHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo U
pOJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenne U (pyHKIIMOHMPOBAHUE DYKAPHOTHUECKOW KieTKH. IlmazmaTnueckas MmemMOpaHa
(mna3manemma). CTpykTypa IUIa3MaTHueckod MemOpaHbl. TpaHCHoOpT BellecTB uepes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (nud¢ysus, obnery€éHnas aAudQy3us), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcmopT). [lomynponumiaemocts MeMOpanbl. Pabota
HaTpHUIl-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOUTO3, (harouuto3. Dx301uTo3. Kietoynas cTeHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUH, rpuOoB.

[Mutonnazma. Lluro3ons. IluTockener. JlBmkeHue nuroruiasmbl. OpraHouzbl KIETKH.
OpnHoMeMOpaHHbIe OpraHOU[bI KIETKU: 3HJomnazMarudeckas cetb (DI1C), annmapar ['onbmxw,
JU30COMBI, UX CTpOeHHe U (QYyHKUUHU. B3auMOCBS3b 0JHOMEMOpaHHBIX OPIaHOMJOB KIIETKH.
CtpoeHue TrpaHyNIIpHOTO peTUKynyMa. Mexanusm Hanpaenrenus 6enxose 6 OIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakuii  (arpaHysspHBIN)
sHOIUIa3MaTHUeCcKuid peTukynyM. CekperopHas pyHKuus annapara [onbmku. Moougurayus
benxoe 6 annapame I onvoxcu. Copmuposka 6enxog 6 annapame I on1b0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbix KieTok. Kierounslit cok. Typrop.

[lonyaBTOHOMHBIE OpraHoMzbl KJIETKH: MHUTOXOHJPHM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuo. Cumdbuocenez (KC. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u



(GyHKIMUM MHUTOXOHIpHA W TuacTHl. llepBUYHBIC, BTOPHYHBIE U CIOXHBIC TUIACTHU[BI
(OTOCHHTE3UPYIOIIUX JYKAapUOT. XJIOPOIUIACTBL, XPOMOIUIACTHI, JIEMKOIUIACTHI  BBICIIUX
pacTeHHui.

HememOpannble opranouas! kieTkn CtpoeHue M (QyHKIMHM HEMEMOpaHHBIX OpPraHOUIOB
kiaetku. PuGocombl.  Ilpomedsxcymounvie  ¢unamenmel. MukpoduiaaMeHTsl. AKmuHogvle
Mukpogpunamenmoi. MBblIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEYHbIX KIEMOK.
Muxkpotpybouku. Kietounsrit uentp. CrpoeHue U JBMKEHHE JKTYTHKOB W PECHHUYEK.
MuxkpoTtpy6ouku nutoruiasMsl. LlenTpuons. benku, accoyuupogannvie ¢ MUKpoQpuiameHmamu u
muxpompyboukamu. Momopuvie benxu.

Anpo. Obosiouka Aapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIILIKU, UX CTPOCHUE U (YHKLUU.
Snepublii GenkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PacIOIOKEHHE XPOMOCOM B MHTEp(a3HOM
anape. dyxpomamun u cemepoxpomamut. Benku XpoMmaTuHa - TUCTOHBL. JuHamuka s0epHOl
06o10uKku 8 Mumo3se. HoepHulii mpancnopm.

Knerounsle  BriroueHus.  CpaBHUTENIbHAs  XapaKTEpUCTHKA  KJIETOK  JyKapuoOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JdeMoHcTpannun

[optpetsi: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuuel u cxembl: «CTpoeHHE 3yKapUOTHYECKOH KieTkn», «CTpoeHHe >KUBOTHOU
KIIETKW», «CTpOeHHE pacTUTEIbHON KIETKN», «CTpoeHre MUTOXOHIPUNY, «Sapoy», «CTpoeHue
IIPOKAPUOTHYECKOMN KIIETKHY.

O6opynoBaHMe: CBETOBOMI MHMKPOCKOI, MHKpPOIIpenapaThl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUaIbHbIX KJIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoCHUS KIETOK Pa3IUYHBIX OPraHU3MOB).

IIpakTnueckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopHasi padora «/ccnenoBanue miazMoin3a M AEMIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaX».

IIpakTnyeckas padora «/3ydyeHne ABMKEHUS IUTOILIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. OGMeH BelllecTB M NpeBpalLlieHNe JHEPTHM B KJIeTKe

AccuMUITSIIMS ¥ JUCCUMIIISALUS - JIB€ CTOPOHBI MeTaboiu3ma. Tumbel oOMeHa BeIlecTB:
aBTOTpOQHBIH M  rerepoTpodHbI. VYyacTue Kuciopoga B OOMEHHBIX Ipolieccax.
OHepreruyeckoe obecriedyeHne KieTku: mnpeBpaiieHne AT® B  0OMEHHBIX IpoLEeccax.
@depMeHTaTUBHBIA XapaKkTep peakiuil KieToyHoro meradonuszma. PepMeHThl, UX CTPOEHHE,
cBoiicTBa M MexaHu3M JedctBus. Kodpepmentsl. OTianuus (HepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOpsl W OENKU-WUHTHOWUTOpPBI.  3aBUCUMOCTH  CKOPOCTH
(epMEeHTATUBHBIX PEaKIUil OT pa3INYHbIX (PaKTOPOB.

[lepBHUHBIl CHHTE3 OpraHUYECKHUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUEHHbIU U
oKcueeHHblll omocunme3 'y obakmepuil. Ceemocobuparowue nueMeHmovl U HUSMEHNbL
peaxkyuonHoz2o yeumpa. Ponp xjnoporiactoB B mpouecce porocunre3a. CBeToBasi U TEMHOBas
¢bazpl. @omoovixanue, C3~, C4- u CAM-munvt pomocunmesa. IIpogykTHBHOCTE (HOTOCHHTE3A.
Bnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XemocuHTe3.  PazHooOpa3zue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTpUDUIUpYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKkTepHH, BOAOPOIHbIE OaKkTepun. 3HaYEHHE XEMOCHHTE3A.

Anas’poOHbIe opranu3Mbl. Bunel Opoxenus. [IpoxyKkTsl OpokeHHsI U UX HCIOJIb30BaHUE
Yel0BEKOM. AHa’pOOHbIE MHUKPOOPTraHU3MBI KaK OOBEKTbl OMOTEXHOJOTMU M BO30YIWUTENH
Ooe3He.

AdpoOHBIE OpraHW3MBI. DTanbl IHEPreTUYECKOro oOMeHa. [loATrOTOBUTENBHBIM HTarl.
I'mukonu3 - 6ECKUCIOPOJHOE PACILEIIEHUE TIIIOKO3HI.

buonornyeckoe OKUCIECHHE, WIHM KIETOYHOE AbIXaHHE. Ponb MUTOXOHIpHI B MpoIeccax
ouosiornyeckoro okucieHus. Llukmnyeckue peakuuu. OkucnutensHoe (GochopuIHpOBaHUE.
Onepeuss memopanunozo epaouenma npomonos. Cunmes ATD: paboma npomownnot ATD-



cunmaszvl.  llpemMymiecTBa a’poOHOro myTd oOMEHa BEWIECTB Mepel  aHa’pOOHBIM.
O} heKTHBHOCTh YPHEPTETHIECKOTO OOMEHA.

JdemMoHcTpanuu

Tabmuubl u cxemsl: «DoTocuHTE3», «IHEpPreTHUecKuii oOMeH», «bmocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOIl MUKPOCKOI, 000pyI0BaHUE sl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTtopHasi pa6ora «l3ydeHue KaTaIUTUYECKOH aKTUBHOCTH (GepMEeHTOB (Ha
MIpUMEpE aMIIIa3bl WK KaTajlasbl)y.

JlabopaTtopnasi pa6ora «l3ydyeHue (¢epMEHTATUBHOTO paCHICIUICHUS IEPOKCHIA
BOJIOPOJa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX».

JlaGopaTopHas padora «CpaBHEeHHE ITPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacieacrBennasi MH(popMaIus U peaau3anus eé B KJIeTKe

Peaknun marpuyHoro cuutesa. [IpyHIIMI KOMIJIEMEHTAPHOCTH B PEAKIMSIX MATPUUYHOTO
cuHTe3a. Peammsanus HacnenacTBeHHOW wuHpopmanuu. ['eHeTHyeckuil KoJ, €ro CBOICTBa.
Tpanckpunuus - marpuusslid cuHTte3 PHK. IIpMHIuMnel TpaHCKpUNIMU: KOMILIEMEHTAPHOCT,
AHTUIIAPAIUIEIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuynvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancmsiius u e€ sranel. Yuactue tpancnoptHeix PHK B O6uocuntese Oenka. YcioBus
ouocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B OnocunTe3e OemKa.

Cogpemennvie npedcmagnenus o cmpoeruu 2eHos. OpraHu3alusi TeHOMa y MPOKapuoT U
9YKapHOT. Perymsnus akTUBHOCTH T€HOB y mpokapuoT. ['mmore3a omepona (®. XKakoo, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2eHos y 3sykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2eno. Perynsius 0OMeHHbIX MpolieccoB B kKieTke. Kierounslii romeocTas.

Bupychl - HekneTouHble (JOPMBI KU3HU U OOIUTaTHbIe mapa3uThl. CTpOeHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusnenwnwviti yuxin JHK-cooepoicawux
supycos, PHK-cooepacawux supycos, bakmepuogacos. Oopamuas mpanckpunyus, pesepmasda,
unmezpasa.

Bupychbie 3aboneBaHusi 4enoBeka, KHMBOTHbIX, pacrenuii. CIIWJ, COVID-19,
COLIMATIbHBIE U MEIUIIMHCKHE TTPOOIEMBI.

buoungopmamuka: unmeepayus u anaruz 6onvuiux maccusos («bigdata») cmpykmypHuvix
buonoeuveckux OanHvix. Hanomexwonocuu 6 o6uonocuu u meouyume. IIpoecpammupyemoie
@ynxyuu benxkos. Cnocobwvl 00CmMasKu 1eKapcms.

JdemMoHcTpanuu

Tabmuuer u  cxembl: «buocwHTe3 Oenka», «leHernueckwii kom», «Bupycsm,
«bakTepuodarm».

IMpakTnyeckas padora «Co3nanre MOIEIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKH

Knerounsnii mukmn, ero mepuoanl u peryisiusa. Matepdasza u muto3. OcobeHHOCTH
MpolLeccoB, MpoTekatonmx B uHTepdase. [loaroroBka kieTku K AeieHuio. [IpecnHTeTHYeCKHiA
(MOCTMUTOTUYECKUI), CHUHTETUYECKMH M IMOCTCUHTETUYECKHH (MPEMUTOTUYECKHI) MEepPHObI
uHTEep(a3bl.

Marpuunsiii  cunte3  JIHK - permmmkanms.  [lpunnuner  permmkanmn  JTHK:
KOMILUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUNAPAIIEIbHOCTb. MexaHu3m
pemmukanun - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W Teaomepasa.
XpPOMOCOMHBII HAa0Op KIETKH - KapUOTHUM. JIUIIOMAHBIN M TalIOMAHBIA HAOOPHI XPOMOCOM.
I'omosornyneie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

JHenenne kietku - MuTo3. CTaguM MUTO3a M MPOUCXOJSIIME B HUX MPOIECChl. THIbI
Muto3a. KapuokuHes n nuToknHes. buonorndyeckoe 3Ha4eHUE MUTO3A.



Perynauuss mutoTHuUeckoro uukia kieTku. [Iporpammupyemast kjeTouHas THOenb -
anomnTo3.

Knerounoe sipo, XpoMOCOMBI, PYHKIMOHANbHAS T€HOMUKA. Mexanuzmuvl nponugepayu,
ougppepenyuposxu, cmaperus u eubenu kiemox. «L{ugpposas kiemxay - buoungpopmamuueckue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHCTpauMu

Tabmunel U cxembl: «OKU3HEHHBIM UK KICTKH», «Muto3», «CTpOCHHE XPOMOCOMY,
«Pemmukanms JJHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKOI, MUKporpenaparbl: «MHUTO3 B KJIETKaX KOpEIIKa
JTyKay.

Jlaboparopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JladopaTopnasi padora «HaOmroneHrne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCo0EHHOCTH CTPOEHUS U >KM3HEIEATEILHOCTH OJIHOKJIETOYHBIX OpPraHu3MoB. bakTepun,
apxeu, OJHOKIIETOYHbIe TPUObI, OTHOKJIETOYHBIE BOJOPOCIH, IpYyrue mpoTecTsl. KomoHuansHbie
OpTaHU3MBI.

B3auMocBA3p 4acTeii MHOTOKJIETOYHOrO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHed: oOpa3oBaTenbHas, IOKPOBHA,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOCHHOCTH CTpOCHHUs, QYHKIHUHA U PACIOIOKCHHS
TKaHEH B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  Ye€JOBEKa. THUMBI JKMBOTHBIX TKaHEW: dIHUTETUAIbHAs,
COEIMHUTENbHASA, MbllIeuHas, HepBHasA. OcOOEHHOCTH CTpOeHMs, QYHKIUN U PACIIONOKCHHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHepaTUBHBIE OpraHbl pacTeHUu. OpraHbl ¥ CUCTEMBI OPTraHOB
’KUBOTHBIX U yesnoBeka. yHKIIMU OpraHOB M CUCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pactenuit. Ckenerbl  OJAHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX dKUBOTHBIX. HapyKHbII 1 BHYyTpeHHUH ckeneT. CTpOEHUE U TUIIbI COETUHEHUS
KOCTEH.

JIBukeHne OpraHu3moB. JIBWKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: amMeOOuIHOE,
KTYTUKOBO€, pECHUYHOE. JIBM)KeHHEe MHOTOKJIETOYHBIX PACTEHUW: TPOMM3MbI M HACTHH.
JIBuKeHEe MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBeKa: MbllieuHas cuctema. Peduekc. CkenerHbie
MBIIIIIBI ¥ UX padoTa.

[lutanue opranuszmoB. [lornomienure BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHwe >KUBOTHBIX. BHYTPHUIIONOCTHOE W BHYTPHUKJICTOYHOE TMHUIICBApPCHHE.
[luraHne NMO3BOHOYHBIX >KMBOTHBIX. OTAENbl NMUILEBAPUTENBLHOrO TpakTa. [IuieBapuTenbHbIe
skenes3bl. [InmeBapuTenbHas cucreMa 4enoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuit. Jlpixanue »uBoTHBIX. Jnuddy3us razos gepes
MOBEPXHOCTh KiIeTKU. KoxHoe nprxanue. JlprxatenbHas moBepXHOCTh. JKabepHoe U n€royHoe
Ipixanue. JlpIxaHME TMO3BOHOYHBIX JKUBOTHBIX M 4YEJIOBEKA. ODBOJIIOIUOHHOE YCI0KHEHHE
CTpOCHMsI JETKUX TMO3BOHOYHBIX >KMBOTHBIX. [lpIXaTenpHas cucTteMa deloBeka. MexaHu3m
BEHTWISIIIAY JETKUX y IITUI] U MIEKONMUTAIOIIUX. Perynsius apixanus. [{pixarenbHbie 00bEMBI.

TpancnopT BemecTB y OpraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHUW. TpaHCmopT
BEIIECTB Yy KUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepane, KpPOBEHOCHbIE COCyAbl M KpoBb. Kpyru
KPOBOOOpAIIICHUSI.



OBOJIIOLMOHHBIE YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBI I103BOHOYHBIX JKHBOTHBIX.
Pabora cepana u e€ perynsuus.

Boinenenne y opraHusmoB. Beinenenue y pacteHuid. BeineneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbsl BblaeneHus. OuibTpanusi, cekpenuss U  odpaTHoOe
BCaChIBaHME KaK MEXaHU3MBI pabOThl OPraHOB BhIJeIeHUA. CBA3b MOJOCTH Tela ¢ KPOBEHOCHOM
Y BBIICTUTENBHOM cHUCTeMaMU. BplienieHne y NMO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [loukw.
Crpoenue u ¢pyHkunonupoBanue Heppona. Ob6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3moB. Crnopel Oaktepuil u
LUCTBI NPOCTEUINNX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpencTBa naccuBHOM 1
XUMHUYECKOH 3a1uThl. PUTOHIIHUIEI.

3amuTa y MHOTOKJIETOUYHbIX )KUBOTHBIX. [IOKpOBBI M UX MPOU3BOHBIE. 3alllUTa OpraHu3Ma
or Oose3nedl. MmmyHHas cuctema uenoBeka. KIleTOUHBIE W TyMOpaJIbHBIA HWMMYHUTET.
Bpoxnéuuerii u npuoOpeTéHHBI  cnenmduyecknii MUMMYHHTET. Teopusi KJIOHAIBHO-
cenektuBHoro ummynureta (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Poib Bpo:XKIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxkuMocTe M peryisuuss y OpraHu3MoB. Pa3apakuMocTh y OJHOKJIETOUYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsnus y pacteHud. PocToBble BeliecTBa M MX
3HaYCHHE.

HepBHnas cucrema u peduiekTopHast peryisiuus y >KMBOTHbIX. HepBHast cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Y >KMBOTHBIX. OTaelbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Pedrnexc u pednexropHas nyra. besycnoBHbe u
YCIIOBHBIE PEQIICKCHI.

['yMopasibHas peryisinvs ¥ HSHIAOKPHHHAs CUCTEMa JXMBOTHBIX M uesoBeka. JKenessl
DHJIOKPUHHOM CHCTEMBI M HX TOPMOHBI. /[lelicTBMEe TOpMOHOB. B3auMOCBS3b HEpPBHOM U
SHIOKPUHHON cucteM. [ mnmoranamo-runoduszapHas cucrema.

JleMoHCTpanuu

IToprper: U. I1. I1aBnos.

Tabmuupel U cxeMbl: «OIHOKIIETOUHBIE BOAOPOCHN», «MHOTOKJIETOYHBIE BOJOPOCIIN,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHUi», «CHCTEMBI OpraHoOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HACEeKOMBIX», «TKaHM pacTeHu»,
«KopueBble cuctembl», «Ctpoenue credmus», «CTpoeHHe JUCTOBOW IUTaCTHHKM», «TkaHu
KUBOTHBIX», «CkemneT dyenoBeka», «llumeBapurenbHas cuctema», «KpoBeHOCHas cucreMay,
«/IpixaTenbHasg  cucremMa», «HepBHas cucrema», «Koxa», «MpbllleuyHas cucrema,
«BpiaenurenbHas cuctemMa», «HIOKpUHHAs cucteMay, «CTpoeHue MbIby, «MMmyHHTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHe IIaHapun», «BHyTpeHHee cTpoeHue 10KIEeBOro
yepBsi», «HepBHast cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMelIKaromuxcs», «HepBHag cucrema nrun», «HepBHas cucreMa MIIEKONHUTAOMIMX),
«HepsHas cucrema uenoBekay, «Pediuaexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKUX, KUBbIE
AK3EMILISIPhl KOMHATHBIX pAaCTeHHM, repOapuy pacTeHUN pa3HbIX OT/ENIOB, BIa)KHbIE MTpernapaThl
KUBOTHBIX, CKEJIETHI I03BOHOYHBIX, KOJIJIEKIIMA OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHuEe [ JEMOHCTpAallMd TIOYBEHHOTO W BO3AYUIHOIO MUTaHUS PpacCTeHHI,
pacuienjieHus Kpaxmaia M OenKoB 1oj JeiicTBUeM (epMEeHTOB, 00OpyIOBaHUE JUIS
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHHUM, MOJIEJIM T'OJIOBHOI'O MO3Tr'a PA3JIM4HbIX JKUBOTHBIX.

JlabGopaTtopHas padora «/3yyeHre TKaHel pacTeHUN.

JlabopaTopnasi pabora «/3y4ueHne TkaHel KUBOTHBIX».

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.



Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrofioe (BKIIoYas BEreTaTUBHOE) U 1oJIoBoe. Buib
0ecIooro pa3sMHOXKEHUS: IIOYKOBAHUE, CIOPYIALNS, (parMeHTalHs, KIOHUPOBaHHE.

[TonoBoe pa3smHoxkeHnue. IlomoBeie kneTku, win ramersl. Meho3. Craguum Menosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICI MeHO03a U I10JIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponbiueBoe  paszButve. [ameroreHe3 'y KUBOTHBIX. [losoBble — kKenessl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 M ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omiog0TBOpeHHE M AMOPHUOHANILHOE PAa3BUTHE KUBOTHBIX. CroCOOBI OIUIOJOTBOPEHHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS - HayKa O Pa3BUTUHU
opranusMoB. Mopgozeenes - 0OHa uz enaguvix npoodrem smopuonozuu. Konyenyus mopghozernos u
mooenu mopgoeeneza. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha mpumMepe Jarymku). Jpobnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opoobnrenue. bracmyna, munsi
onacmyn. OcoGEHHOCTU JPOOJICHUS MIIEKOMUTAIOMIMX. 3apOJbIIIEBbIE JTUCTKU (TacTPYJIsIus).
3aknaJKka OpPraHoB W TKaHEW U3 3apOJABIIIEBBIX JHUCTKOB. B3anMmHOe BIMsSHUE YacTel
pa3BuBaoIerocs 3apojsiia (3MOpUOHANbHAS HUHAYKIMS). 3akiaJka I[JIaHa CTPOCHHS
JKUBOTHOTO KaK pe3ynbTaT HMEpapXMYECKUX B3aUMOJCHUCTBUM TI'eHOB. BiusgHue Ha
SMOpPUOHAIIBHOE PA3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct m pasButue xuBoTHBIX. [locTaomOpmoHaneHbId mepuoj. [Ipsimoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOro U HENMPSMOTO Pa3BUTHUS, UX PACIPOCTPAHEHUE B MPHUPOJE.
Tunel pocta >XUBOTHBIX. PaKTOpPbl pEryiIsiiMUd pPOCTa JKUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX U 4ejoBeka. llepuonbl OHTOreHe3a uenoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

PasmHoeHue u paszButue pacreHuil. ['amerodur m crnopodur. Meio3 B KU3HEHHOM
nukie pacrennii. OOpa3oBaHue crmop B Tpolecce Menosa. [aMmeTroreHes y pacTeHHIl.
OmnogoTBOpEHHE M pa3BUTHE PACTUTENBHBIX OpPraHU3MoOB. JIBOMHOE OIUIOJOTBOPEHHE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHn3MBI PEryJIsiuy OHTOTE€HE3a Y PACTEHUH U )KMBOTHBIX.

JleMoOHCTpaLuu

[Toprpetsr: C. I'. HaBamnx

Tabmuup!l u cxembl: «BereraTuBHOe pa3MHOKeHUE», «THUIbI 0eCroIoro pa3zMHOKEHUY,
«Pa3MHOXEHHE XJIaMHIOMOHabl», «Pa3MHOKeHuEe OBIVIEHB», «Pa3MHOXEHHE THUIPBD»,
«Merno3y, «Xpomocombl», «l'amerorenes», «CTpoeHHE SUIEKICTKM ¢ CHEPMATO30UIAY,
«OcHOBHBIE cTaauM OHTOreHesa», «lIpsmoe m HempsMoe pasButue», «Pa3BuTue MaiicKoro
Kyka», «Pa3Butue capanun», «Pa3Butue narymkmn», «/{BoiiHOE OIMJIOIOTBOPEHHE Y I[BETKOBBIX
pacteHni», «CTpoeHHE CEMSH OAHOIOJBHBIX M ABYJOJBHBIX pacTeHMI», «OKM3HEHHBIN LMK
MOPCKOW  KamycTbl», <OKW3HEHHBIA MUK MXa», <«KW3HEHHBIM I[UMKJI ManoOpOTHHUKAY,
«KU3HEHHBIN UK COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpenapaThl SIMIIEKIETOK U CIIepMaTO301/I0B,
Mozelb «L UKl pa3BUTHS JIATYILIKU Y.

JlaGoparopnass pabGora «l3ydyeHWe CTPOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

IIpakTnyeckasi padora «BpIsiBIeHHME MPU3HAKOB CXOJICTBA 3apOJIBIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIUX PACTCHHIN».



Tema 11. I'eHeTnKa - HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHUs T€HETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@puza, T. Moprana. Ponb oTedecTBeHHBIX YYEHBIX B pa3BuTHH reHeTukd. Paborer H. K.
Komnbmora, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa- PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUICJIbHbIE
IeHbl, aJbTEPHATUBHBIC IPU3HAKH, JIOMHHAHTHBI M PpELECCUBHBIM IPU3HAK, TI'OMO3MUIOTAa,
reTepo3UroTa, 4HucTas JIMHUA, TUOPUIbI, TeHOTUIl, (peHoTun. OCHOBHbIE METOIbl T€HETUKHU:
THOPHIONOTHYECKUH, HIUTOIOTMYECKHIH, MOJIEKYIISIPHO-TeHETUIECKUH.

JleMoHCTpauMu

[Toprpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuubl u cxembl: «MeToabl TeHETUKI», «CXEeMbI CKPEIIUBAHUS.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HUCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens - 3aKOH €IWHOOOpa3Hs
ruOpu10B mepBoro mokosieHus. llpaBuwio nomuHMpoBaHus. Bropoii 3akoH MeHpaens - 3aKoH
pacieruieHust Ipu3HakoB. L{uTojgornueckrie OCHOBBI MOHOTHOPHIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI FaMeT.

AHaJ'II/IBI/II)YIOH_IGG CKPCHIMBAHHC. HpOMe)KYTO‘{HBIﬁ XapaKTep HaCJICOJOBaHUA.
Pacmemienne IMIPU3HAKOB IIPpH HCIIOJIHOM JOMHWHHUPOBAHHHU.
I[I/IFI/I6pI/II[H06 CKpCIIUBAHUC. TpeTI/Iﬁ 3aKOH MeHaenss - 3aKOH HE3aBHUCHUMOTO

HacJIeJOBaHMsI IPU3HAKOB. [uToI0rnuecke 0OCHOBBI AUTMOPUTHOTO CKPELIUBAHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CrieniieHHOe Hacae10BaHNe
T€HOB, HAPYIICHHUE CLETUICHUS MEXY TeHaMH. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enetnka nona. XpOMOCOMHBIM MEXAHHM3M ONPEAENIEHUs Moja. AyTOCOMBI U IIOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIii M TeTepOraMeTHBIM IOJI. ['eHeTHueckas CTPYKTypa IIOJIOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CLEIUIEHHBIX C IT0JIOM.

I'enorun kak nenoctHas cucrema. llnelorpomus - MHOMKECTBEHHOE [EHCTBHE TEHA.
MHOXECTBEHHBIN ajuleNn3M. B3auMoaeicTBue HEAUIENbHBIX TI'e€HOB. KOMIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKUH KOHTPOJb PA3BUTHSI PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKXke
(U3UOIOTHMUECKUX MPOIECCOB, IMOBEIEHUS M KOTHUTUBHBIX (yHKIMHA. ['eHeTHueckue
MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH - Mapa3uT» U «XO3AUH -
MHUKpOOHOMY. ['eHeTHuecKne aceKThl KOHTPOJIA U U3MEHEHHUsl HAacJeICTBeHHON MHpOopMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Mennens, T. Mopras.

TabGmuubl u cxemsbl: «llepBblii 1 BTOpo# 3akoHbl Mennens», «Tpetuil 3akoH MeHaens»,
«AHanmu3upyollee ckpeuuBanuey, «HenomHoe nomunupoBanuey, «ClenjieHHOe Haclel0BaHne
NPU3HAKOB y Apo3oduis», «I'eHeTnka nona», «Kapuotun yenosekay, «Kapuotun 1po3opuiisl»,
«Kapuotun ntunb», « MHOKECTBEHHBIN AJJIENU3M», «B3anmMoneiicTBre reHOBY.

Ob6opynoBaHue: MOJENb A JIEMOHCTPAIIMM 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO
MIOKOJIEHUSI W PACIICIVIEHUS NMPU3HAKOB, MOJEIb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHMOIO
HACJIEI0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMHU CLEILUIEHHOTO HACJIE0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunay.

IIpakTnyeckass padora «/I3yueHue pe3yabTaTOB MOHOTMOPHUIHOTO CKPEIIUBAHHS Y
JIPO30(UITBIY.

IIpakTnyeckass padora «lI3yueHne pe3ynbTaToOB IUTHOPUIHOTO CKPEIIMBAHUS Yy
JIPO30(UITBIY.



Tema 13. 3aKoHOMepHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeasl npu (opmupoBaHuu (penotuna. V3MEeHUYUBOCTDH
npusHakoB. KauecTBeHHble M KOJMYECTBEHHBbIE NPU3HAKU. Buasl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MoudukaronHass U3MEHYHMBOCTb. Ponb cpenasl B (OPMHUPOBAHUU MOAU(DUKAITMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIN psin ¥ BapuanumoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

I'enorunuueckass wu3MeHYMBOCTh. (CBOWCTBA TE€HOTHUIIMYECKOW HW3MEHUMBOCTU. Bumsl
TeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIllHOHHAS.

KombOunaruBHass u3MEHUMBOCTh. Mel03 U TMOJIOBOW MPOLIECC - OCHOBA KOMOMHATHBHOMN
U3MEHYUBOCTU. POib KOMOMHATUBHON U3MEHUYMBOCTH B CO3JJaHUM T€HETUYECKOIO pa3HOOOpas3us
B [Ipe/ieJIax OJIHOTO BHU/IA.

MytanroHHass W3MEHYUBOCTb. Buabl MyTauMii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE U HMHAYUMPOBAHHbIE MYyTalMHU. SepHbIE M LUTOIUIA3MAaTUYECKUE MYTalHUH.
ComaTtnueckue M MoJIOBble MyTauuu. [IpuumHBl BO3HMKHOBEHHS MyTauui. MyrareHbl M HX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaLlMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKUX
panoB B HacieactBeHHoW wu3MeHuuBoctu (H.M. Basuios). Buesaepnas H3MEHUHMBOCTH U
HACJIEACTBEHHOCTb.

Onueenemuxa U >NUSEHOMUKA, POIb INUSCHEMUYECKUX (AKmopos 6 HACLe008aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpaL Ul

[Toptpetsi: I'. ne ®puz, H. 1. BaBuios.

Tabmuubl u cxembl: «Buasl u3MeHUHMBOCTHY», «Moan(dUKaMOHHAS HW3MEHUHUBOCTBHY,
«KoMOuHaTuBHas ~ W3MEHYMBOCTB»,  «Meho3»,  «OmnonorBopeHuey,  «l'eHeTHuyeckue
3a00sieBaHUs yelloBeKa», «Buasl MyTanuii».

OOGopynoBaHue: >KHMBble U TepOapHble SK3eMIUIIpbl KOMHATHBIX PacTeHHUH, pPUCYHKU
(poTorpadun) KUBOTHBIX C pa3TUUHBIMU BHIaMU U3MEHYMBOCTH.

Jladoparopnasi pabora «MccnegoBaHue  3aKOHOMEPHOCTEW  MOIU(MDUKAIIMOHHON
M3MEHUYUBOCTHU. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHON KPUBOW».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpPENapaTax)».

Tema 14. I'eneTnka yejioBeKka

Kapuotun uenoBeka. MexayHapoJgHas MporpaMMa HCCIEAOBaHUS TE€HOMa YeJIOBeKa.
Metonbl n3yuyeHHs] TeHETUKU YelloBeKa: TeHeaIOrnYecKUid, OJM3HELOBBIN, [IUTOr€HEeTHYECKUH,
HOMYJISIIIMOHHO-CTaTUCTUUECKUH, MOJIEKYJIIpHO-reHeTHueckuid. COBpEMEHHOE OIlpesieeHHe
TEHOTHUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4YHcCIIe ¢ moMolbto [I1P-
aHanuza. HacnencrBennble 3a0oneBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HH YEJIOBEKA.
Bonesnu ¢ HacieICcTBEHHOM NpPeapacoyoKEHHOCThIO. 3HAUEHUE MEAMIMHCKOW TE€HETHKU B
MPEOTBPALICHUN U JICUEHUU TeHeTHYeCKHUX 3a00JieBaHUN YenoBeKka. MeIuKO-TeHEeTHUYECKOe
KOHCYJbTHpOBaHue. CTBOJIOBBIE KJIETKH. [IOHATHE «TEHETHYECKOIO Ipy3a». ITUYECKHE aCTIEKThI
HCCJIEIOBaHUM B 00JIaCTH peJaKTUPOBAaHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTnueckue (akTOphl MOBBIIIEHHON YYBCTBUTEIBHOCTH 4YeJIOBEKa K (pU3MUecKOMy U
XUMHYECKOMY 3arpsi3HEHUI0 OKpYyKaromied cpenapl. ['eHeTmyeckas MNpeapacnoioKeHHOCTb
YeJI0BEKA K MATOJIOTUSIM.

JleMoOHCTpaLun

Tabmuubl 1 cxembl: «Kapuotun uenoBeka», «MeToabl U3y4eHHsS T€HETHKH YEIOBEKa»,
«I'eneTnueckue 3a00J1€BaHUS YETOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHaIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanusa MU cenekuusa. 3apoKICHHE CEIEKUMU U JoMecTukauuu. Yuenue H. U.
BapunoBa o LleHTpax mpoucxoxaeHus 1 MHOTOOOpasus KyJIbTypHBIX pacTeHuil. Pons cenexmmm



B CO3JaHUM COPTOB pACTeHMM U TmOpoJ >KUBOTHbIX. CopT, mnoponaa, MmITaMM. 3aKOH
TOMOJIOTUYECKHUX PAJIOB B HaciencTBeHHOW m3MeHunBoctu H. M. BaBuioBa, ero 3HaueHue uist
CEJICKIIMOHHOM PabOTHI.

MeToapl celleKIMOHHOW paboThl. CKyCCTBEHHBIN OTOOP: MAaCCOBBIM W WHIUBUTyaJIbHBIN.
Oranbl KOMOMHAIIMOHHOW ceNeKIuu. VcnpiTaHue Mpou3BoaUTENeH 1Mo moToMcTBy. OTOOp MO
TEHOTUITY C IIOMOIIBIO OLEHKH ()eHOTUIIAa TOTOMCTBA M OTOOP MO I'EHOTHUITY C TIOMOIIbIO aHAJIN3a
JHK.

HcKkyccTBeHHBI MyTareHe3 KakK METOJl CeJEKIIMOHHON paboThl. PaawanuoHHBId U
XUMHUYECKH MyTareHe3 Kak HWCTOYHUK MyTaluid Yy KyJbTypHBIX (OPM OPraHHU3MOB.
Hcnonp30BaHre TEHOMHOTO PeIaKTUPOBaHUs U MeT010B pekoMOnHaHTHBIX JJHK mist monydyenus
HCXOJIHOTO MaTepHuaa JUisl CEJICKIUU.

[Tonyuenne monumionaoB. BuyTpuBumoBas ruOpunuzauus. brauszkoponacTBeHHOe
CKpelrBanue, Wi MHOpuAUHT. HepoacTBeHHOE CKpemMBanue, Wid ayrOpuanHr. ['ereposuc u
ero mnpuuuHbl. Hcnonp3oBanue rereposuca B cenekiuu. OtnanéHHas TrHOpUAM3AIIMSL.
[Ipeononenne Oecruioaus MEXBUIOBBIX THOPUAOB. JIOCTHMKEHUS CENEKIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHas pegoNtoOYUsLy.

CoxpaHeHHE U W3YYEHUE TEHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTCHHM U UX JUKHUX
poauyeil A CO3/IaHUsl HOBBIX COPTOB M THOPHIOB CETbCKOXO3SIMICTBEHHBIX KYIbTYp. HM3yueHue,
coxpaneHue u ynpaeieHue 2eHemudecKumMuU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YeAX VIYUULeHUsT CYWeCmBVIOWUX U CO30aHUsl HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4ucie ¢ NPUMEHEeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUll, Nepedo8blx uoe u
NnepCcneKmuBHbIX MexHoI02UlI.

JleMoHCTpaL U

Tabmuiel U cxemsbl: «LleHTPBI TPOUCXOXKACHUS U MHOT000pa3us KyJIbTYPHBIX PAaCTEHUI»,
«3aKOH TOMOJIOTMYECKHX PSIOB B HACJIEACTBEHHOW HM3MEHUYUBOCTH», «METOMBI CENEKIIUN»,
«Otnanénnas rubpuanzamusy, «MyTareHe3».

JlaboparopHasi pa6ora «/I3yueHre cOpTOB KyJIbTYpPHBIX PAaCTE€HHIl U MOPOJA JOMAIIHHX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUN PACTEHUII.

IIpakTuyeckas padora «[IpuBuBKa pacTeHHII.

Ikekypeusi «OCHOBHBIE METOJABl M JOCTH)KEHUS CENEeKI[MU PACTEHU M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCTIBITATEIbHBIM Y4acTOK, B TEINTUYHOE
X03SICTBO, B Ta0OPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOTHA M CHHTETHYECKAs] OMOJIOTHA

OOBeKThl, HUCTHOJB3yeMble B OHOTEXHOJOTHH, - KJICTOYHBIE M TKAHEBBIE KYIBTYPHI,
MHUKPOOPTaHU3MBI, HMX XapaKTEPHUCTHKA. TpaJWIlMOHHAs OWOTEXHOJOTHS: XJIeOOTICUCHHE,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOJIYKTOB, BHHOJENUE. MUKpoOHoIorndeckuii cuutes. OObEeKThI
MHUKPOOHOJIOTHUECKUX TeXHOIOTHI. [Ipon3BoaCcTBO OeiKka, aMUHOKHCIOT U BUTAMHHOB.

Co3naHye  TEXHOJIOTMM W WHCTPYMEHTOB  LIE€JICHANPAaBICHHOTO  WU3MEHEHUS U
KOHCTPYMPOBAHUS T€HOMOB C IIEJIbI0 TIOJYUCHHSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJICPIKAIINX
HE BCTPEYAIOIINECS B IPUPOAEC OMOCUHTETUIECKHE MTYTH.

Kirerounas nHxeHepusa. MeToapl KyJabTypbl KJIETOK M TKAaHEW PACTEHHH U JKUBOTHBIX.
Kpuobanku. Comartnueckas THOpuAM3aNMs U coMaTUdeckuil sMmOpuorenes. lcmonb3oBaHue
TariOWJI0B B CEIEKUMU pacTeHuil. [lonyuenue monoxknonanvHolx awmumen. Mcnonvzosanue
MOHOKNIOHANLHBIX U NOAUMOHANbHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOIOTBOPEHUE.
PexoHCTpyKIIMSI SIMTIEKIIETOK ¥ KIIOHUPOBAHKE )KUBOTHBIX. MeTO ] TpaHCIIJIAaHTAIIUH SJIEP KIETOK.
Texnonocuu  0300posnenus,  KyIbMUBUPOBAHUA U MUKPOKIOHAILHO2O — PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAs U T'€HHAasi UHKEHepUs. MICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYMPOBAaHUE
pekomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHKEHUSI U TIEPCIICKTHUBBI



XPOMOCOMHOW ¥ TE€HHOW WH)XEHEpUH. OIKOJOTUYECKHE M ATHYECKHE NpoOJIeMbl T€HHOU
WHXEHEPUH.

Menunuackue onorexnonorun. [loctrenomuas mudposas meaununa. [11P-1uarnocruka.
MeTa00I0MHBIN aHAIKU3, TEHOLIEHTPUYECKU aHaIU3 MPOTeOMa YeJI0BeKa JJIsl OLIEHKH COCTOSIHUS
€ro 3/10poBbs. Mcnoab30BaHKE CTBOJIOBBIX KJIETOK. TaprerHas tepanus paka. 3D-Ononmkenepus
IUTsl pa3paboTKu (PyHIaMEHTaIbHBIX OCHOB MEJAMIIMHCKUX TEXHOJIOTUH, CO3JaHUSI KOMILJIEKCHBIX
TKaHEll COYeTaHWEeM TEXHOJOTMi TPEXMEPHOro OMONPHHTUHTA U cKaQoiIuHra Ui pereHus
3a/1a4 NePCOHAIU3UPOBAHHON MEULIMHBI.

Co3gaHue BEKTOPHBIX BaKIUH C IEJbI0 OOecreyeHus KOMOMHHPOBAHHOW 3alIUTHI OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJEKYISIPHBIX MeXaHU3MOB ¢yHKIMoHupoBaHus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO0O OMAcHbBIE 3a00JIeBaHMS YeTIOBEKA U )KUBOTHBIX.

JemMoHCTpauMu

Tabmuubt w  cxembl: «lcronp30BaHME  MHKPOOPTAaHM3MOB B MPOMBIIUICHHOM
MIPOU3BOACTBEY, «KieTouHast uHXXeHepus», «['eHHas nHKEeHepus».

JlaGopaTopHnasi pa6ora «l3y4ueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKkekypeust «bUOTEXHONIOIUS - BayKHEHIIas IPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxaeHue U pa3BuTHE IBOJIOIHOHHBIX MPeCTABJIEHNH B OMOJIOTHH

OpomtonmonHas Teopust Y. Jlapsuna. Ilpennocbuik BO3HUKHOBEHUS 1apBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.

JBuxymue cuiel 3Boiaouuu  BugoB 1o Y. JlapBuHy (BbICOKAass HMHTEHCHBHOCTh
pPasMHOXKEHHs OpPraHW3MOB, HACJIEJCTBEHHas W3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmiienne cuntetndeckoit Teopun sBomtoru (CTI). HelitpanbHas Teopus SBOJIOLUH.
CoBpeMeHHas HBOJIOLMOHHAs OMOJO0rHs. 3HAU€HUE 3BOJIIOLMOHHONW Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTUHBI MUpA.

JleMoHCTpan U

[Toptpersr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, [Ix. Xonzaeitn, J. K. benses.

Tabmunel n cxembl: «Cucrema xuBoi npupoas! (nmo K. JIunuero)», «JlecTHuna >XMBBIX
cymectB (mo Jlamapky)», «MexaHusM (QOpPMHUPOBAaHUS TPHUCIIOCOONEHUH Yy pacTeHud Hu
#KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectBus Y. lapsunay, «Haxonku Y.
HapBuna», «@Popmbl 60pbObl 3a cymecTBoBaHue», «Ilopoasl romy6Geit», «MHoroo0Opasue
KYJIbTYPHBIX (popM KamycThl», «[lopoasl JOManTHUX KUBOTHBIX», «CxeMa o0pa3oBaHMsI HOBBIX
BuaoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMS ABIXKYILHUX CHJI 3BOJIIOLMHN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETHUYECKOM TEOPUU IBOJTIOLIUNY.

Tema 2. MukposBoonus U eé pe3yabTaThl

[Tomynsiust Kak d3JeMeHTapHas eAuHHIA SBOMONNH. COBpPEMEHHBIE METOJABl OLIEHKH
TeHETUYECKOr0 pa3Hoo0pasus U CTPYKTYpPhI MONYJsIuid. M3mMeHenne reHo(oH 1a MOMyISIuN KakK
AJIEMEHTApPHOE SBOJIOLMOHHOE SBJIICHHE. 3aKOH TeHeTHdeckoro paBHoBecus JIx. Xapau, B.
BaiinGepra.

OnemMeHTapHble (akTOpbl (ABWXKYIIME CHUJIBI) SBOMIONUH. MYyTallMOHHBIM IpolLecc.
KomOunatuBHass m3MeH4MBOCTb. Jlpeiid TeHOB - ciydaiiHble HEHANpaBICHHBIE W3MEHEHHS
4acToT ayiened B momyisanusix. DhdeKT ocHoBarens. Ipgexkm OYymuliouHo20 2OPAbIUKA.
CHuoicenue eenemuuecko2o paznoobdpaszus. npudunel u ciedcmeus. Ilposenenue s¢ghgpexma
opeticha 2enos 6 Ooabwux u Mmanplx nonyrayusax. Murpanun. W3omammst MOMyIISIH:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMoIorudecKas (pempoayKTUBHAS).



EcrectBennblii oTO0Op - Hampapistommid (akrop sBomoruu. DopMbl €CTECTBEHHOTO
oTOOpa: JBIWKYIIMK, CTAOMIM3UPYIOIMINNA, pa3pblBaOIMKA (Au3pynTuBHBIN). [lomoBoit oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO ITOBECHMSI )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OPraHU3MOB Kak pe3ylbTaT MHUKPOIBOMIONMHU. Bo3HUKHOBEHHE
npucnoco0iaeHnit y opranuzMoB. ApomMopdo3bl u uanoanantauuu. [Ipumeps! npucnocodaeHmit
y opraHu3moB: Mopdornoruueckue, (HU3HOIOTHUYECKHe, OHMOXUMHYECKHE, IOBEICHYECKUE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpazoBanue kak pe3ysiabTaT MHUKPOIBOJIOLUH.
Wzomsiust - ximodeBoid  pakTop BuIooOpazoBanusa. I[lytm M cmocoObl BHI000pa30BaHUS:
ajutonatpuieckoe  (reorpaduueckoe), CHUMIATPUYECKOE (DPKOJOTHYECKOE), «MTHOBEHHOE»
(monurutonan3anus, rudpuau3anys). JuTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 3BomtonmoHHOM OuoONOrMM B pa3pabOTKE HAy4YHBIX METOJOB COXpaHEHUs
O6unopa3zHooOpaszus. MUKPOIBOMIONUS M KOABOIIOLMS MAapasUTOB UM HMX XO03si€B. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpannmn

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

Tabmuiel u cxeMbl: «MyTallMOHHAS U3MEHUYUBOCTHY, «[lomynsunoHHast CTPYKTypa BHAAY,
«Cxema mposBieHuss 3akoHa Xapau-BaiinOepra», «/IBwKyline CHJIBl  IBOJIIOLUNY,
«OKoJoTHYeCKass HM30JIALMS TMOMYJSIUA ceBaHCKOU dopenn», «l'eorpaduyeckas H30IALIUSA
JMCTBEHHMIIBI CUOUPCKOM U JIMCTBEHHUIIBI AaypcKoil», «[lomymsiuoHHbIE BOJIHBI YUCIEHHOCTU
XUIIHUKOB M JKepTB», «(Cxema MeWCTBUSA ecTecTBEHHOro orbopay», «Dopmbl OOprOBI 3a
CYILLICCTBOBAHUEY, «MHnycTpranbHbIN MEJIAHU3MY, «OKusspie HCKOIIaeMBIE»,
«ITokpOBHUTENBCTBEHHAsI OKpacka »KMBOTHBIX», «lIpenynmpexnaromas oOKpacka >KUBOTHBIXY,
«Duznonoruyeckue agantanuny, «IIpucmocobIeHHOCTh OPraHu3MOB U €€ OTHOCHTEIIBHOCTHY,
«Kpurepun Buma», «Bunbl-nBoiiHukn», «CTpykTypa Buaa B mpupoae», «CrnocoObl
BugooOpa3oBanus», «l'eorpadguueckoe BumooOpazoBaHHe TPEX  BHUJOB  JIAHIBILIEH»,
«DKOJIOTHYECKOE BUA000pazoBaHue BHIOB cUHUL, «[lomummounsl pacrenuit», «KamycTHo-
peleuHblid THOpUI.

OGopynoBanue: repOapuu pacTeHHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTUIl U 3BepeH ¢
IpUMEpaMu pa3IUYHbIX MPUCHOCOONEHUH, dydena NTHUIl M 3Bepel pa3HbIX BHUIOB, repdbapuu
pacTeHuii OJIM3KUX BUI0B, 00pa30BaBIINXCS PA3JIMYHBIMU CITIOCOOAMHU.

JlaGopaTopHas pa6oTa «BrIsgBIeHHEe H3MEHUYNBOCTH y 0COOEH OJJHOTO BHIa».

Jladoparopnasi pabora «IIpucnocoOneHuss OpraHu3MOB W HMX OTHOCHUTEIbHAS
[EIeCO00Pa3HOCTHY.

Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metoapl u3yueHus: Makpo3BoItoIuH. [laneoHTonornueckre MeTo1bl U3y4€HUs 3BOTIOLIH.
[Tepexonnbie GopMbl U PUITIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpaduyeckue Meronpl uszydeHus osBoiouuu. CpaBHeHue @uopbl U (ayHBbI
MaTEepHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-9HIEMUKN U PETUKTHL.

OMOpPHOJIOTHYECKHE U CPAaBHUTEIBbHO-MOP(OIOTHUECKHE METOJbl W3Y4YEHHUS SBOJIOLUU.
I'eHeTnyecKkne MEXaHMU3MBl IBOJIIOLIMM OHTOTEHE3a W IOSIBICHUS 3BOJIOLMOHHBIX HOBIIECTB.
['omonornyHble M aHAJOTUYHBIE OpraHbl. PynnMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJekynspHo-
reHeTHYecKrue, OHOXMMHMYECKHME W  MaTeMaTHYeCKHe METOJbl  HM3YyYEHHs]  SBOJIOLUU.
["omonornynsie renbl. CoBpeMeHHbIE METOIbI TOCTPOCHUSI (PUIIOT€HETHUYECKHX JEPEBHEB.

XPpOMOCOMHBIE MYTallM1 U SBOJIIOLMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWja)  d3BOJIOUMH. [lpunyun  cmeHvl  QYHKYULL.
HeoGpatumocTs 3Botonu. AnantruBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIIOIUH.



JleMoOHCTpaLuu

[Toptpetsi: K. M. Bap, A. O. KoBanieBckuii, @. Mroiiep, J. ['ekkensb.

Tabmuner u cxembl: «DUITOTEHETUYECKHIA P JIOMIATN», «APXEONTEPUKCY, «3BEpO3yOnIe
auepsl», «Creronedansr», «PuHMOMUTH), «CeMeHHble NManOpOTHUKNY, «buoreorpadpuueckue
30HBI 3emumy, «Jlpeiid koHTHHEHTOBY», «PemukThi», «HavanpHble CTaguu IMOPUOHATHLHOTO
pa3BUTHUA TO3BOHOYHBIX )KUBOTHBIX», «I'OMOJIOTMYHBIE U aHAJOTUYHBIE OPTaHbly, «PyauMEeHTbI»,
«ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpHI YEIOBEKAa M IIMMIIAH3e», «[JaBHBIC HampaBJICHUS
3BOJIIOLUMY, «OO0II1Ee 3aKOHOMEPHOCTH BOJIFOLIM.

O6opynoBaHue: KOJJIEKIUH, TepOapuu, MYJSHKH HMCKONAeMbIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJOTHMYHBIX, PYAMMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUICKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3eMJie

Hayunble rumoTte3bl MpOUCXOXKAEHUS KU3HU Ha 3emse. AOHUOreHe3 U MaHCIEPMHUS.
JloHay4Hble NpPEACTaBICHUS O 3apOKACHUU XHU3HHM (KpealuoHu3M). ['umore3a MOCTOSIHHOTO
camMo3apo>KJIeHUs KU3HU U e€ onpoBepkeHue onbvitamu @. Penu, JI. Cnannannanuy, JI. [lacrepa.
[TponcxosxaeHune >Ku3Hu U acTpOOUOJIOTHSL.

OcHoBHbIE 3Tanbl HEOpraHudeckou 3Botonuu. Ilnanerapuas (reosoruyeckas) IBOIIOLHUS.
Xumuueckasi 3BOJIOIUSA. AOHMOTEHHBIM CHHTE3 OpPraHWYECKMX BEIIECTB W3 HEOPraHUYECKHX.
Omeir C. Muwmiepa u I'. HOpu. OOpa3zoBanue mnonumepoB u3 MoHoMepoB. KoarepBarHas
runote3a A. W. Omapuna, rumore3a mnepBuyHoro OymboHa JIx. XoiszeiHa, reHeruyeckas
runote3a [. Mémmepa. Pubosumsr (T. Yek) m rumoresa «vmpa PHK» VY. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIICTKH.

Uctopuss 3emian u MeToiapl €€ wu3ydeHus. Vckomaemble OpraHM4ecKue OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcUTENbHass MW abCONIIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHoIOrMUecKkast mKkasa: 30Hbl, Ipbl, IEPUObI, FTTOXH.

HauvanpHple sTansl opraHuyeckoi 3Bostonuu. [losBieHHEe U HBOMIOLMS NEPBBIX KIETOK.
Opomoniuss MerabosnmsMa. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoOBpeMEHHbIE MHUKPOOHBIE
OMOIMIEHKM Kak aHajlor mepBelXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpoxapuoTel u
DYKapUOTBHI.

[TpoucxoxaeHne 3ykapuoT (CUMMOMOreHe3). DBOJIOLHMOHHOE MPOUCXOKICHHE BHUPYCOB.
[TpoucxoxaeHne  MHOTOKJIETOYHBIX  OPraHM3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpYMI
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMop(]o3bl pacTEeHHH.
Beixon pacrenuii Ha cymy. [losBieHHME CIOPOBBIX PACTEHMM M 3aBOCBAHWE HMH CYIIH.
CemenHble pacTeHusl. [IponcxoaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOrO Mupa. OcCHOBHbIE apoMOp(}O3bl >KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB - MOSBICHHE COBPEMEHHBIX TUIIOB. [lepBble XOpIOBBIE
KUBOTHBIC. JKM3Hb B BOJIE. DBOJIONMS TTO3BOHOUYHBIX. [Iponcxoxaenne aMPpuOnii U penTHIIHIA.
[TponcxoxxaeHne MIIEKOMMTAIOUMX M NTUL. [IpuHIMN KiatoueBoro apomopdoza. OcBoeHue
0eCcr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xU3HM Ha 3eMJIe IO 3paM U NIEpUOAAM: apXell, IpPOTEpO30il, MaIeo301, MEe3030H,
KaitHO30M. OOImas xapakTepuCTHKa KIMMaTa W TEOJOTHYecKux TporeccoB. llosiBieHue wu
pacuBeT XapaKTEpHBIX OPraHMW3MOB. YTJeoOpa3oBaHME: €r0 YCIOBHS M BIHMSHHME Ha Tra30BBIH
cocTaB aTMOC(]ephl.

MaccoBble BBIMUpaHHUS - JKOJOIMYECKHE KpU3HCHI npouuioro. IlpuumHel u criencrBus
MaccoBbIX BbIMHpaHui. COBpPEMEHHBIN IKOJIOTUYECKUN Kpu3uc, ero ocodeHHocTu. [Ipobnema
coxpaHeHHs OMopa3HooOpasus Ha 3emie.

CoBpeMeHHas cucTeMa OopraHmdeckoro mupa. [IpuHuIMIBI KiaccuuKaluyu OpraHUu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.



JleMoOHCTpaLuu

Tabmumupl u cxembl: «Cxema onbitTa @. Penn», «Cxema omnwita JI. [lactepa mo u3zydeHuro
camo3apoxkJeHus: xKu3zHm», «Cxema ombita C. Muiepa, I'. FOpu», «3tanbl Heoprannyeckoi
3BOJIOLMNY, «l'eoxpoHonornyeckas mkana», «HauvanbHple 3Tanbl OpraHUYeCKON 3BOIIOLUN,
«Cxema o00pazoBaHus DJyKapuoT NyTéM cuMOHMoreHesa», «Cucrema >KHBOU MPUPOIBI»,
«Ctpoenue Bupyca», «ApoMopdo3sl pacteHuin», «Punnoputen», «OqHOKIETOUHBIE BOJIOPOCINY,
«MHoOroKNIeTOUHBIE  BOHOpOCHHY, «Mxmu», «llanmopoTHUKW», «l0JIOCEMEHHBIE pACTEHUSY,
«Opranbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTUS KUBOTHOTO MHUDPA», «ApPOMOP(O3bI
JKUBOTHBIX», «lIpocreiimme», «KumeunononoctHeie», «llimockue yepBu», «UiaeHHCTOHOTHEY,
«Pw10BIY», «3emHOBOSHBICY, «lIpecMbikaromuecsy, «lItuiey, «Maekonurarwmmue», «Pa3Burue
JKU3HU B apXEUCKOU 3pe», «Pa3BuTHE XU3HM B IIPOTEPO30MCKOU 3pe», «Pa3BUTHE KU3HU B
MaJIe030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAiTHO30MCKOM
ape», «CoBpeMEHHAasi CUCTEMa OPTaHUYECKOT0 MUPAY.

O6opynoBanue: repbapuu pacTEHUIl pa3IUYHBIX OTIEJIOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE TIpEnaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMU HTJIOKOKHUX, CKEJIETHI
MO3BOHOYHBIX JKUBOTHBIX, Yydyesla NTHUI] U 3BEPEH, KOJUJIEKIIMM OKaMEHEJIOCTEH, IOJIE3HBIX
MCKOIIa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnasa snaboparopHasi padora «MonenupoBanue onbeiToB Musuiepa-lOpu 1o
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTaHMYECKUX COSAMHCHUN B TIEPBUYHON aTMocdepe.

Jlaboparopnasi padora «/3yueHne U oONMCaHME MCKONAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckas padora «/I3ydueHne OCOOEHHOCTEM CTpPOEHHUST PACTEHUH PpPa3HbBIX
OT/EJIOBY.

IIpakTuyeckas padora «3yueHue 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxo:kaeHune 4eJa0BeKa - AHTPOINOTeHe3

Pa3paensl u 3agaun aHTpONoJIOrMi. MeTo bl aHTPONOJIOTUH.

CraHOBIIEHHE NPEJCTAaBICHUNA O MPOUCXOXKACHUM 4YellOBeKa. Peaurno3Hbie BO33pEHUA.
CoBpeMeHHbBIEC HAYYHBIE TEOPUH.

CxoncTBO  uenoBeKa € KMBOTHBIMH. CHCTEMAaTHYECKOE TMOJOKEHHE YeJIOBEKa.
CBuzeTeNbCTBA CXOJICTBA 4YEJIOBEKA C JKUBOTHBIMHU: CPaBHHUTEIIBHO-MOP(OJIOTHUECKHE,
sMOpuoNoTHYecKue, (U3NOIOro-OMOXUMHUYECKUe, ToBeneHdYeckrue. OTIuYMs deIoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IMpU3HAKOB. Pa3BuTHe TOI0BHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHUCTEMBI.

JBuwxymue  cunbl  (pakTophl)  aHTpoIlOreHe3a:  OMOJOTMYecKHe,  COLIMAJIbHBIE.
CooTHoIIeHre OMOJOTUYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaMU aHTpornoreHe3a. PaHHue denoBekooOpazHble 00€3bsIHbI (IIPOKOHCYIIbI)
U paHHUE MOHTU/IBI - O0IIMe MPEKU YeJT0BEKOOOpa3HbIX 00€3bsiH U JII0/IeH. ABCTPATONUTEKH -
JIBYHOTHE TPENKU JroAeil. YeloBeKk yMenbld, MepBble U3rOTOBJIEHUS Opyaud Tpyaa. UYemoBek
NPSIMOXOJIAIINI U TIEPBBIA BBIXOA JrOZeH 3a mpenensl Adpuku. Yenosek reitnensoeprekuit -
o0muii MpeJoK  HEeaHJAEPTATbCKOTO  YeIOBE€Ka M YeJOBeKa pa3yMHOro. YesoBek
HEaHJEPTAIIbCKUN KaK BHUJI JIIOJEH XOJOJHOro Kiumara. YeraoBeK pa3yMHBI COBPEMEHHOTO
THUIIA, IEHUCOBCKUI YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mnpeaenamu Adpuku. [laneorenernka u
MajJeoreHOMUKA.

OBOJIOIUS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBIM OTOOp B MOMYJSIMSAX 4YeIOBEKa.
MytanuoHHbIN Tporiece U nonumMophusm. [lomymsiuoHHbIE BOJHBI, Ipeiid) reHOoB, MUTpaIlUs U
«QdeKT ocHOBaTEN» B MOIMYJISIUAX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue packl. Ilonstue o pace. bonpmme pacel: eBporneougHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (PKBATOpHUAJIbHASI), MOHTOJIOUAHAS (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHus 4YeloBeka 1o 1aHere. EguHcTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3ma. [IpucrnocoO0neHHOCTh 4YenoBeKa K  pa3HbIM  YCIOBUSAM



OKpyKaromien cpezpl. BiusHue reorpadudeckoit cpeapl u nperia reHoB Ha MOPGOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexIUCIUIIMHAPHBIE METOAbl B (U3MUYECKON (OMOJOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIOUMOHHAA ~ aHTPOIIOJIOTHA M HAJCOAaHTPOIOJOTUS  YEJIOBEYECKHX  IOILYJISALMMN.
buocounaneHple  uccieoBaHMS ~— OpUPOJBI  4YenoBeka.  MccienoBaHue — KOIBOJIIOLMM
OMOJIOTNMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JleMoOHCTpaL U

Tabmuubl u  cxembl: «MeToabl aHTpONOJOruM», «I['OJOBHOW MO3r  4eIOBEKay,
«YenoBekooOpa3Hble 00€3bsHB», «CKENeT uelnoBeKa M CKeNeT IIUMIaH3e», «PyTuMeHThl u
aTaBU3MbD», «JBWKyIIME€ CHJIBI aHTPOIOreHe3a», «ODBOJIOLHMOHHOE JPEBO  4YEJIOBEKa»,
«ABCTpanonuTex», «4eaoBek yMensblii», «HenoBeK MpsIMOXOIIuily, «/{eHncoBCKuil 4em0BeK»
«Heanpepransup»y, «KpomanboHubl», «lIpenkm dvenoBekay», «OTambl BOJIIOLUU YEIOBEKa,
«Pace1 yenoBekay.

Ob6opynoBaHue: MyJIsKM OKaMEHeNoCTel, MpeIMeTOB MaTepUaIbHOM KYJIbTYphl PEIKOB
4yeloBeka, penpoaykiuu (pororpaduu) KapTHH ¢ MHUDOJIOTHUYSCKMMH U OHOICHCKUMU
CIOKETaMH ITPOMCXOXKJICHUS YeoBeKa, poTorpaduu HaxX0JOK UCKOMAEMbIX OCTaTKOB YeJIOBEKa,
CKEJIET YEJIOBEKa, MOJIEIb Yepera 4eloBeKa W Yepena IIMMIIAH3€, MOJENb KUCTH YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJIOBEKA.

JlabopaTtopnass paGora «l3yueHue ocoOeHHOCTEH CTpPOEHHUs CKelleTa 4YellOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallui YETOBEKay.

Tema 6. Jkos10rUs - HAyKa 0 B3aHMOOTHOLICHUAX OPraHU3MOB H HA/IOPTaHU3MEHHBIX
CHCTEM C OKpY Kawouei cpenoit

3apoxeHue U pa3BUTHE dKonoruu B Tpymax A. I'ymGombnra, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmensr u 3amaunm skonoruu. CBsi3b
DKOJIOTHH C IPYTUMU HAyKaMH.

Mertonb! skosoruu. [loneBsle HaOMIONEHUS. DKCIIEPUMEHTHI B 3KOJOTMU: HNPUPOIHBIE U
naboparopHble. MojenupoBaHue B KOJIOTUH. MOHUTOPUHT OKpPY)KaloIIeW Cpeibl: JTOKaJIbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUe SKOJOTMYECKHX 3HAHUN MJIs 4YejIoBeKa. DKOJOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBA3€H uenoBeuecTBa C MNpUpoJod. POpPMUPOBAHME HKOJIOTMUECKON KyJIbTYpbl H
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «Pazaensr skomorun», «MeToabl sKoyoruny, «Cxema MOHUTOPHUHTA
OKPYXKaIOIIEH Cpeb».

JladopaTropnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUN.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckue (GakToppl W 3aKOHOMepHOCTH ux jeictBus. Knaccuduxanms
HKOJIOTHUECKUX  (pakTopoB:  alOumoTWyeckue, OHOTHYECKHE, AaHTpororeHHsle.  OOume
3aKOHOMEPHOCTH JIeHCTBUS Kosornyeckux (axtopos. [Ipasuno munumyma (K. lnpenrens, 1O.
JInbux). TonepanTHOCTH. DBPUONOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue ¢akropbl. CBeT Kak skojoruueckuit paxrop. [eiicTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKUE TPYIIbl PACTEHUHl M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneprnoausm.

Temmneparypa Kak skoJoruueckuil ¢akrop. JleficTBue TemmepaTypsl Ha OpPIraHU3MBI.
[ToriknIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skomorumueckuit ¢akrop. IlpucnocoOnenus pacteHUil K MoAIepKaHUIO
BogHOro Oanmanca. Kmaccudukanmst pacteHuwii 1Mo OTHOIIEHMIO K Boje. I[IpucmocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.



Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHAs, TIyOMHHAs
MOJMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3HKO-XUMUYECKHE OCOOCHHOCTH Cpell OOUTaHUs
opranu3MoB. [Ipucrnocobiaenns Opranu3MoB K JKU3HU B Pa3HBIX Cpesiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHbBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHNU3MOB K CE30HHBIM HU3MEHEHUSAM YCIOBHUH JKU3HHU.

Kuznennsie ¢opmbl opranuzmoB. [lonstre o xuszHeHHoi (opme. KusHeHHbIE (HOPMBI
pacTeHUM: JaepeBbs,, KYCTApHUKH, KYCTAPHUYKH, MHOTOJETHHUE TpaBbl, OJHOJETHUE TPaBhI.
JKuznenneie (OpPMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’dpoOMOHTHL. OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckue  ¢akropel. Buapl OMOTHYECKHMX  B3aMMOJACWUCTBUN:  KOHKYPEHIIMS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapasutusm, Koomnepanus, MyTyaIn3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxjeOHMuYecTBO). Herpoduueckne  B3aUMOACHCTBUS  (TONHMYECKHE,
dopudeckue, (dadbpuyeckue). 3HaYCHHE OMOTUYCCKUX B3aMMOJACHCTBHIA IS CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaLuu

Tabmuipl U cxembl: «JKojorudeckue GakTopb», «CBETOBOM CHEKTP», «IKOJIOTHUYECKHE
TPYIIIIBI )KUBOTHBIX TI0 OTHOIIEHUIO K CBETY», «TeIIOKpOBHbBIE )KUBOTHBIEY, «XO0JIOTHOKPOBHbBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aJanTalli XUBOTHBIX», «Cpenbl oOUTaHUS OPTraHU3MOBY,
«buonornyeckue puT™MbI», «OKu3zneHHbIe GOPMBI pacTeHHID», « KH3HEeHHBIE (POPMBI JKHBOTHBIX ),
«JKocHUCcTeMa MIUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTeMa XBOWHOTrO yecay, «llemu mutaHus»,
«XuiHuvectBoy, «Ilapazutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: repbapuu pacTeHHd M KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIIHUSHUIO
pa3MYHBIX  JKOJIOTMYECKHX  (DaKTOpOB, TrepOapuu  CBETONIOOWBBHIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOHMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIWBHIE KOMHATHBIE
pacTeHusi, TepOapuu U KOJUIEKIIMM TEIUIONIOOUBBIX, 3UMOCTOMKUX, MOPO30YyCTOHYMBBIX
pacTeHuii, dydera MTUIl M 3Beped, repOapuul pacTeHWi, OTHOCSIIMUXCS K TUTpoduUTam,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYIMI, KOJJIEKIUU IKUBOTHBIX,
OoOWTaIOLMX B pa3HbIX cpefax, repOapuu M KOJUIEKI[UM PAaCTEHUH M KUBOTHBIX, 00JIaJarolINX
yepTaMl TPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHM JKU3HHM, TrepOapuud u
KOJUICKIIMA PACTEHHN U >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUICKIIMH >KUBOTHBIX,
YYaCTBYIOIINX B Pa3IMUYHBIX OMOTHYECKHX B3aMMOACHCTBUSIX.

Jlaboparopnasi padora «BrisBieHHE TPUCTIOCOOICHNUNM OPTaHU3MOB K BIUSIHUIO CBETaY.

JlabopaTopnasi paGora «BbIsSBICHHE NPUCTIOCOONIEHUH OPraHU3MOB K  BIHSIHHIO
TEeMITepaTyphI».

JlabopaTopnasi padora «AHaTOMHYECKHE OCOOCHHOCTH pACTEHUN W3 Pa3HBIX MECT
oOuTaHUY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKHU momyssiiuu. [lomynanus kak Ouojoruyeckasl cuctema.
Posib HeomHOpPOAHOCTH cpelibl, (hu3HYecKHX OaphepoB M OCOOEHHOCTEW OMOJOrMHM BHUJOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI MOMYJIsIHil. OCHOBHBIE MTOKA3aTEIHN MOMYJISLIUN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3PACTHAsl M MOJOBasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHS.

DKoJioruueckasl CTpykTypa mnonyisiiuu. OLeHKa 4MCIEHHOCTH mnonyisuuu. JluHamuka
MONYJISIUA U €€ PEeryysiius. bUoTHYeCKui MoTeHInal MOMyJsiui. MoienupoBanue JTUHAMUKA
nomynsiiui. KpuBble pocTa YMCICHHOCTH monynsiuu. Kpusble BbDKUBaHUS. Perymsius
YHUCIIEHHOCTH MOMYJISIMM: posib (AaKTOPOB, 3aBUCALIMX U HE 3aBUCSIIUX OT IUIOTHOCTH.
OKojoru4eckue crpareruu Buaos (T- u K-crparerun).

[Tonsitue 00 »3KoMOrMYEecKOW Hume BuAa. MecrooOutanue. MHOTOMEpHass MOJETh
skosornyeckord HumM Jx.M. Xartuuncona. Pa3zmepsl akonornueckoil Humu. [loreHimansHas u
pean30BaHHas HUIIIU.



Bun xak cucrema nomymsuuil. Apeansl BUIOB. BuIpl M UX KU3HEHHBIE CTpATETHU.
DKOJIOTUYECKUE JKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEJIEHUS W MUIpalUi >KUBOTHBIX. buonornueckue HHBa3UU
YyXKEPOIHBIX BUIOB.

JleMoOHCTpanuu

TabGnuupl 1 cxeMbl: «KOIOTHYECKHE XapaKTePUCTUKHU Momysauuny, «I[IpoctpancTBeHHas
CTpYKTypa nomyisiiuuu», «Bo3pacTtHble nupamuasl nomymsiuuu», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTU 3€MJIM pa3IMYHBIMM OpraHuzMmammu», «Mopenb skosnormdyeckol Humm Jhx. U.
XaT4yuHCOHAY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIUY )KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHust ceMsH paCTEHUN K pacCEICHUIO».

Tema 9. DKko0rusi cO00IIECTB. DKOJOTNYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 U ero crpykrypa. CBsi3u MeXIy OpraHu3MamMi B
OHOLICHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIx. Tencnu). DyHKUMOHAIbHBIE OJOKH
OpPraHU3MOB B HKOCHUCTEME: IMPOAYLEHTbI, KOHCYMEHTBI, peayLeHTbl. Tpoduueckue ypoBHH.
Tpoduueckue nen u cetu. Aduornyeckre OJ0KH dKocucTeM. [10YBBI M HIIBI B IKOCHCTEMAX.
KpyroBopoT BEIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBbIE [TOKA3aTeIN IKOCUCTEMBI. buomacca u npoaykuus. DK0JIOrHYECKUe MUPAMU/IbI
quces, OMOMacChl U SHEPTUU.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBneHHbIe
3aKOHOMEpPHbIE CMEHBI COOOIIECTB - CyKleccud. llepBUuHbIE M BTOpPUYHBIE CYKLIECCUM U HUX
IPUYMHBL. AHTpONOreHHbIE BO3JEHCTBUS Ha cykueccu. KimMmakcHoe cooOuiecTso.
buopa3znoobpazue 1 moJHOTa KpyroBOpoTa BELIECTB - OCHOBA YCTOWYMBOCTH COOOILIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOcuUcmeMbl 03ép U pek. DKocucmemvl Mopell U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, nyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arpodkocuctema. ArpoueHo3. Paszmuuus wMmexny
AQHTPONOTEHHBIMU U IPUPOJHBIMU SKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢iopa u dayHa.
CunanTponuzanus ropojackoi ¢ayHsl. buomornueckoe #  XO34WCTBEHHOE 3HAUYEHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHMUSI  OCHOBHBIX  B3aMMOJEMCTBUII  OpraHU3MOB B
KOcUCTeMax. Ponb kackaonoeo s¢hgexma u 6udos-30ugukamopos (Kiouesvix 6udo8) 8
@yukyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMHU. Y CTOMUMBOCTH OpPraHU3MOB, TIONYJSILMA M DKOCHCTEM B  YCIOBMSX
€CTECTBEHHBIX M AHTPOIOTE€HHBIX BO3JAECHCTBUM.

Mexanuzmol  6030€licmeus  3a2pA3HEHUll  PA3HLIX MUNO08 HA  CcYOOP2aHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJI02UYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTol0I0TusT MOHUTOPUHIA €CTECTBEHHBIX U
AHTPONOTEHHBIX SKOCHUCTEM.

JleMoOHCTpanuu

Tabmune! u cxeMbl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIecay,
«9OKocucTeMa XBOMHOro Jeca», «®OyHKIMOHAJIBHBIE TPYNIBbl OPraHU3MOB B DJKOCHUCTEMEY,
«KpyroBopor BemectB B 9dkocucteme», «llemm mwmTaHus (macTOWIIHAS, ETPUTHAS)»,
«DKOJIOTHYECKas MUpaMHJIa YUCe», «IKoJIoruyeckas nupaMuaa 6uomacchbl», « IKoJIorndyeckas
nupamuja sHeprum», «OOpazoBanue Oomnora», «llepBuuHas cykueccus», «BoccraHoBieHue
Jeca Ioclie Moxapa», «IKocucTema 03epay, «ArpoueHos», «KpyroBopoT BelIECTB M INOTOK
SHEpPIuHu B arpoueHosey, «IIpumepsl ypooskocuctem».

O6opynoBanue: repOapu pacTeHU, KOJUICKIMM HACEKOMBIX, Uydela NMTHUIl U 3BEpew,
repOapuu KyJIbTypHBIX U AMKOPACTYLIMX PACTCHUH, aKBApUYM KaK MOJIEJIb IKOCUCTEMBI.



IIpakTnyeckas padora «3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

JladopaTopnasi pa6ora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX WICHHCTOHOTHX B
Pa3HBIX SKOCHCTEMAX.

IKeKypeusi «IKCKypcHsl B THIUYHBIA OnoreorieHo3 (B ayOpaBy, Oepe3HsK, eIbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha IM0JI€ WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa - rinodanbHas 3KocucTeMa

buocdepa - obmernnanerapHas o6ojouka 3emiid, TIe CYIIECTBYeT WJIM CYIIeCTBOBaja
*Ku3Hb. PasButne npencrasieHuii o buocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepuanckoro o
ouocdepe. O6aactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Hochepsl U ero QYHKIIUH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprbl. OcodeHHOCTH OMOChEphl Kak rIo0abHOM
sKocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel Bemects
OMOTreoOXMMHUYECKUE UKITBI (YTIepoia, a30Ta). PUTMHYHOCTS siBIIEHUI B Onocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIH: TYHJIpPa, XBOWHBIE
jeca, CMEIIaHHbIe W ITUPOKOJIMCTBEHHBIE JIeCa, CTENH, CABaHHBI, IIYCTHIHU, TPOITUYECKHUE Jieca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN U KUBOTHBINM MUp OuoMOB cymin.CTpyKTypa U QYHKIHS
JKUBBIX CUCTEM, OIICHKA X PECYPCHOTO MOTEHIANIA M OMOCHEpHBIX (DYHKIINH.

JdeMoHcTpannn

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

Tabmunel u cxemsl: «l'eocheprr 3emnny», «Kpyrosopot a3ora B mpuponae», «Kpyrosopor
yriepoaa B mpupoje», «KpyroBopor kuciopoaa B mpuposae», «KpyroBopot Boabl B IPUPOEY,
«OcHoBHBIE Omombl cymmy, «Kiumarudyeckue mosica 3emnu», «Tynuapaw», «Taiiray,
«Cmemannbii  secy, «lllupokonuctBennsii secy, «Cremb», «CaBaHHa», «llycThIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repbapuu pacTeHUN Pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawOIIas cpeaa

OKoJloruyeckre KpU3UChl M UX NpUYMHBL. BosznelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHue BOAHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue mouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kinmara.

AHTpOIIOTEHHOE  BO3/CHCTBHME HA pACTUTENbHBIM M KUBOTHbII Mup. OxpaHa
pPacTUTEIHHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHITUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npuponnbie Tepputopun (OOIIT). borannyeckue cagpl U 300J0TUUYECKHE
MapKH.

OCHOBHBIC TTPUHIUIBI YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA W MPHUPOJBL. ParmoHansHOe
IOPUPOJIONIONB30BAHUE M COXpaHEHHE OMOoJIOTHYecKoro pasHooOpasus 3emiu. OOuue
3aKOHOMEPHOCTH TJI00AJIBHBIX SKOJIOTMUECKUX KpU3HcoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

PazBuTHe METONOB MOHHTOPHHTA PAa3BHTHS OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonozcuyeckoe pasnoobpaszue u o6uopecypcvl. Hayuonanvnvle ungopmayuonnole
cucmemyl, obecneuusaouue 0OCMyn K UHGOpMAyuu no COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OCHO8bl IKOpeabuIUmMayuu SKOCUCmeM U cnocooos bopbobL ¢ OUONOBPEHCOECHUAMU.
Pexoncmpykyusa mopckux u Hazemuwix skocucmem. JleMOHCTpauu

Tabmumpl u  cxeMbl: «3arpsi3HeHHE aTtMocdepbl», «3arps3HeHue ruapochepb,
«3arpszHeHne  mouBbl», «llapHukoBeIE  AddexT», «Ocobo oxpaHseMble MPUPOTHBIC
Tepputopun», «Mojnenu ympasisemoro mupa». OOopynoBanue: (ororpadguu oxpaHsIeMbIX
pacteHuii u xuBoTHBIX KpacHol kHuru Poccuiickoit ®enepanuu, KpacHoi KHUIrHM pernosa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'UHA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA
JIMUHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYArOIIMMUCS
MIPOrpaMM CPETHETO OOIIET0 00pa30BaHus: TMIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3ylbTaTOB OCBOCHUS MPOTpaMMbl 1O OUOJIOTHU BbIIEICHBI
CIIEAYIOIIME COCTABISIONIME: OCO3HAHHWE OOYYAIOUIMMHUCS  POCCUHCKOW  TpaXKAaHCKOM
WJEHTUYHOCTH - TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEAEIICHHUIO,
Hanuuue momueayuu K OOyueHHIO OWOJIOTUH, yeleHanpaeieHHoe passumue BHYTPEHHHX
yOeXKIACHHUI JIMYHOCTU HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M HUCTOPUYECKUX TPATUIMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL OOYUYAIOIIMXCS PYKOBOICTBOBATHCS B
CBOEH  JIEATENIbHOCTU  LICHHOCTHO-CMBICIIOBBIMHA ~ YCTAaHOBKaMH, HPHUCYIIUMH  CHCTEME
OMOJIOTUYECKOTO  OOpa3OBaHWs, Haluuue NPABOCO3HAHUA  DKOJIOTHYECKOH  KYIBTYpHI,
CnOCcOOHOCMU cMAasUmMyb 1IETN U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIn4HOCTHBIE PE3YNbTaThl OCBOEHUS MPOTPAMMBI 110 OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCHUTATENHHOU JESITENbHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMU POCCHHCKUMU
COIIMOKYJbTYPHBIMU, UCTOPUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSMH, IPUHITHIMA B
o0liecTBe MpaBWIaMH M HOPMAaMM TOBEICHHS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIO3HaHMS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTH BHYTPEHHEH MO3ULIUM JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUSI K 3aKOHY M MPaBOINOPSAKY, YEIOBEKY TpyJda U CTaplIEMy IMOKOJICHHIO, B3aUMHOTO
YBaXXEHHUS, OEpeKHOro  OTHOLICHHWS K  KYJIbTYPHOMY  HAaCICAHI0 U  TPATUIUSAM
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuiickoit @enepannu, Ipupoie U OKPYKarollen cpese.

JIMIHOCTHBIE PE3YJIbTAThl OCBOCHUS yueOHOTro mpenmMera «bHonorusy J0KHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJACTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPUEHTAIMM, TO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
pacIIMpeHHe >KU3HEHHOTO OIbITa W OMbITAa JEATEILHOCTH B MPOIECCE peain3allid OCHOBHBIX
HaIpaBJIEHU BOCIIUTATEIbHOMN 1€ATEILHOCTH, B TOM UHCJIE B YaCTH:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMH  OOydYaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOr0o OOIIEeCTBa;

OCO3HAHHE CBOUX KOHCTHUTYIIMOHHBIX TIpaB U O0O0s3aHHOCTEW, YBa)XKCHHE 3aKOHA H
MPaBOTOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MEATEIBHOCTH MPH CO3TAHUU yYEOHBIX MPOEKTOB,
perieHn yueOHBIX 1 MTO3HABATENbHBIX 3a71a4, BHITTOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEENATh COOCTBEHHYIO IMO3ULHI0 IO OTHOUIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSIICHITH €€;

YyMEHHWE YYUTHIBATh B CBOMX JEHCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMHU YOKICHHUSIMH, KYJIbTYPHBIMHU [IEHHOCTSIMH U COITUAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBINOJHEHUS YYE€OHBIX,
MO3HABATENIPHBIX W HCCIEIOBATEIBCKUX 3a7ad, YBXKUTEILHOTO OTHOIICHHS K MHEHHUIO
OIIIMIOHEHTOB MPU 00CYKIECHUH CIIOPHBIX BOIMPOCOB OMOIIOTHUYECKOTO COJIEP>KAaHUs; TOTOBHOCTh K
T'YMaHUTAPHOU U BOJIOHTEPCKOMN AEATETbHOCTH;

2) NaTPHOTHYECKOIr0 BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTb POCCUHUCKON TPaKTaHCKON UIACHTUYHOCTHU, MATPUOTH3MA, YBAKEHUS
K CBOEMY Hapoay, 4yBCTBa OTBETCTBEHHOCTHU Iepel POIMHOMN, ropIoCcTH 3a CBOW Kpail, CBOIO
Ponuny, cBOM S3BIK M KYJIBTYpPY, IPOIIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccny;

LIECHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIEIUI0O U TaMSATHUKAM IPUPOJIBI,
JNOCTHKEeHHUSM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;



CIIOCOOHOCTh OIICHWBATh BKJIAJ] POCCHMCKHX YYEHBIX B CTAHOBJICHHE U pa3BHUTHC
OMOJIOTMH, TOHUMaHUs 3HAYeHUs OMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPOJBI, B )KU3HHU YeJIOBEKa
Y COBPEMEHHOT'0 O0IIECTBa;

uaeiiHas  yOeKIE€HHOCTb, TOTOBHOCTh K chOykeHuio u 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI0  BOCIUTAHHWS: OCO3HaHHE  JYXOBHBIX  I[EHHOCTEH

poccuiickoro Haponaa; CcQOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, OSTHYECKOTO

MOBE/ICHUS; CIIOCOOHOCTh OILICHWBATh CUTYallMI0 W IPUHHUMATh OCO3HAHHBIC pPELICHUS,

OpPUEHTHPYSICh HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM pOJUTENSAM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHUS IIEHHOCTEH CEMEWHOMN KM3HU B COOTBETCTBHH C TPAJAHUIUSIMUA HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHUSA:

ACTETUYECKOE OTHOIICHHUE K MHPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE YMOLMOHAILHOTO BO3/ICHCTBUS KUBON MPUPOABI U €€ IEHHOCTH; TOTOBHOCTh
K CaMOBBIPQXCHHUIO B PA3HBIX BHJIaX MCKYCCTBA, CTPEMIICHHE TPOSBISTh KaUeCTBA TBOPUYECCKOU
JTUYHOCTH;

5) ¢usnyeckoro BocCHUTaHUsI, (OPMUPOBAHUS KYJBTYPbl 3/0POBbS U
AMOLUMOHAJIBHOTO 0JIArONOIyYHs:

MMOHMMAaHUE U peau3alys 30pOBOr0 U 0e30MmacHoro odpasa *Ku3HM (310pOBOE MUTAHUE,
COOJIOICHNE TUTHEHUYECKUX TPaBUI U HOPM, COATaHCHUPOBAHHBIA PEXKUM 3aHATUH U OTIbIXA,
perymspHas (u3uveckas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MOHMMAHWE IICHHOCTH TMPaBWI WHJAWBHIYAILHOTO W KOJUICKTUBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3J0POBBIO M KU3HHU JIOCH;

OCO3HaHWE TIOCJICICTBUNA M HETPHUATHS BPEAHBIX MPUBBIUCK (YIMOTPEOICHUS AJKOTOJIS,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MAacTepCTBa, TPYAOIIOOHE; TOTOBHOCTH K
AKTUBHOM JESATEIHHOCTH TEXHOJOTMYECKOW M COIMAIbHOM HAIMpPaBJIECHHOCTH, CIOCOOHOCTh
WHUIUUPOBATH, INIAHUPOBATH U CAMOCTOSATEIHHO BHITIOTHATh TAKYIO NESTENbHOCTH;

HWHTEpEC K pas3IudHbIM cepaM NmpodheCCHOHATBLHOW JIEATETBHOCTH, YMEHHE COBEPINATH
OCO3HaAHHBIN BRIOOP OymyIiei mpodeccun u peaTn30BbIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPAa30BAHMIO HA MPOTSHKEHUU BCei
KU3HU;

7) 3K0JI0THYECKOr0 BOCTIUTAHHUS:

IKOJIOTHUECKH IIeJIECO00pa3HOe OTHOIIEHUE K TIPHUPOJIC KaK NCTOYHHUKY JKH3HHU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS DSKOJOTHYECKON KYIBTYPHI: MPUOOPETCHHE ONBITA IUIAHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX IMOCIIEICTBUHN I OKPYKAIOIIEH CPeIbl;

OCO3HaHWE TJIO0AIBHOTO XapakTepa 3KOJOTHYECKHX TPOOJIeM WM TyTeH WX peIICHHS;
CIOCOOHOCTH HCIIOJIb30BaTh MPUOOpETaeMble MPU W3YYCHUH OMOJOTHH 3HAHHS U YMEHHS MPHU
peuieHny npo0seM, CBI3aHHbIX ¢ pallMOHAJIBLHBIM MPUPOIOIOIb30BaHUEM (COOTIOCHIE TTPaBUI
MOBE/ICHUS B TPUPOJIE, HAMPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMaX, OXPaHY
BHJIOB, DKOCHCTEM, Orocdephl);



AKTUBHOE HEIPUATHE ICUCTBUMU, NPUHOCALIMX BPEI OKPYXKAIOLIEH NPUPOJHOU Cpene,
yYMEHHE MPOTrHO3UPOBATh HEOIArONpPUATHBIE 3KOJIOIMYECKHE MOCIEICTBHS MpeIIpUHUMAEMbIX
JEHCTBUN U NIPEAOTBPALLATh UX;

HQJIMYME PA3BUTOrO HKOJOIMYECKOI'O MBIIIJIEHUS, SKOJIOTMYECKON KyJIbTyphl, OINbITa
JESATEIbHOCTH  JKOJOTMYECKOM HAIpaBJIEHHOCTH, YMEHMsSI pPYKOBOJCTBOBATbCSI MMM B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLMAIbHOW IPAaKTUKE, T'OTOBHOCTM K YYacTHIO B
IIPaKTUYECKON AESITEIbHOCTU IKOJIOTUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTE ~MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs Haykl M OOIIECTBEHHOM NPAaKTUKM, OCHOBAaHHOIO Ha JMalore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B OJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHME  S3bIKOBOM M UYWTATEIbCKOM  KYJIbTYphl  KaK  CpEICTBa
B3aUMOJICHCTBUS MEXKIY JHOJbMU U ITO3HAHUS MUPA;

NIOHMMaHHe creuu(uku OMOJIOTUM KaK HAayKH, OCO3HaHUS €€ poiau B (HopMUpOBaHUU
paMoOHATBFHOTO HAYYHOT'O MBIIUICHHUS, CO3IaHIH IIETIOCTHOTO MPEICTABICHHS 00 OKpYKaIoIIeM
MHUpE KaK O €AMHCTBE MPHUPOJAbI, 4YeloBeKa M OOILIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEN U peleHuH NpoOIeM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMM JUIsl COBPEMEHHOW LIMBMIIM3ALMU: OOecreueHHs
HOBOTO YPOBHS Pa3BUTHS MEIUIUHBI, CO3/IaHUE MEPCHEKTHUBHBIX OMOTEXHOJOTHH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUYECTBA, IOMCKA MYTEH BbIXO/AA U3 TI00aIbHBIX
HKOJIOTHYECKUX MPOOIIeM U 00ECIICUCHHUS MTEPeXo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIIHOHAIEHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUM B LIEJIAX MOBBIIMICHUS 00IIEH
KYJIBTYpBl, €CTECTBEHHO-Hay4YHOHl TI'paMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIHHOMN
IrPaMOTHOCTH O0yyatomuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB I03HAHHUSA, HUCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJIy4aeMble 3HAHUSA JJs aHaiu3a M OOBSCHEHUS SBICHUI
OKpY’KaloIIero MUpa M TMPOUCXOAALIMX B HEM H3MEHEHMH, yMeHHe Jenarth O0OOCHOBaHHBIE
3aKJIIOYEHHS HAa OCHOBE HAy4YHBIX (AKTOB M HUMEIOIIMXCA JAHHBIX C LEIbI0 TMOJIYyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEJILHO HCIIOJIb30BATh OMOJOTUYECKHE 3HAHMUS IS pelleHus
po6JIeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE LIEHHOCTH HAyYHOW JAEATEIbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOEKTHYIO U
UCCIIEI0BATENbCKYIO JEATEIbHOCTh MHUBHUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHUIO, K
aKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMW MO OHOJIOTMM B COOTBETCTBUU C >KU3HEHHBIMH
NOTPeOHOCTSAMHU.

METANPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3yabTaThl OCBOCHHMS Y4eOHOro mpeamera «bHOJOrusy BKIIOYAIOT:
3HauYuMBble 1 (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS  MEKIUCIUILUIMHAPHBIE
(MexnpeaMeTHbIE) OOIIeHAYYHbIE MOHATHUS, OTPAXAIOIIUE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U creun@uKy METOJIOB MO3HAHMs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO,
SHEprus, SIBIEHUE, MPOIEeCC, CUCTeMa, HAYYHBIH ()aKT, MPUHLHUI, THIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIeoBaHUe, HaONIoJeHHe, W3MEpPEeHHe, OJKCIEPUMEHT U JIpYyrue);
YHUBEpCaJbHbIE yueOHble AEeHCTBHUsS (TO3HABaTENIbHBIE, KOMMYHUKAaTHUBHBIC, PETYJSATHBHBIE),
obecneynBarone GopMUpOBaHUE (PYHKIIMOHAIBHON IPaMOTHOCTH U COLIMAIBHON KOMIETEHIIUH
o0yJaromuxcsi; CHOCOOHOCTh OOYYArOIIMXCSl UCIIOJIb30BaTh OCBOSHHBIC MEKIUCIUILTMNHAPHEIE,
MHUpPOBO33PDEHUYECKHE 3HAHMS M YHUBEPCAJIbHbIC YUeOHbIE ACHCTBUS B IO3HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE.



B pesynprare wu3ydeHuws OHMONOTHMH Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHUSA Y
oOy4arorierocss Oyayr chopMHpOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC YUCOHBIC NEUCTBHS,
KOMMYHHKATHUBHBIC YHHBEpPCAIbHBIC YyUeOHBIE JCWCTBUS, PETYJISATUBHBIE YHUBEPCAIbHBIC
y4eOHbIC JCHCTBHUSA, COBMECTHAS JICATEILHOCTD.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTPAMMBI CPEIHEro 00Imero oodpazoBaHUs
JOJDKHBI OTpaXkaTh:

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEJIbHBIMU J1€HCTBUAMM:

1) 6a30BBI€E JJOrHYECKHE Al CTBHUA:

CaMOCTOSITENILHO (OPMYJIMPOBATh W aKTyaJIM3WPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOrO MBINIICHUs (aHau3a,
CUHTE3a, CpaBHEHHWs, Kiaccuukamuu, OOOOIICHHS), PACKPBIBATH CMBICT OHOJOTHYECKUX
MOHATUH (BBIACIATH UX XapaKTePHbIE IPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU OHSATUSIMU);

OTpENEATh 1EIU ACATSIBHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH WX JOCTHIKCHHSI,
COOTHOCHUTB PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMHU IICIISIMHU;

WCIIO/Ib30BaTh OMOJIOTMYECKUE TOHATHS I OOBSCHEHHS (AKTOB W SBJICHUN >KHBOU
MIPUPO/IBI;

CTPOUTH JIOTUYECKHE pacCyXJIeHUs (MHIYKTUBHBIC, ACIyKTHUBHBIC, IO aHAJIOTUH),
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYyIHUpPOBATH
BBIBOJIBI U 3aKJIIOUEHHS;

MIPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA JIJIsl MPEJICTABIICHUS CYIIECTBEHHBIX CBSI3ed U
OTHOIICHUN B M3y4aeMbIX OMOJOTMUYECKHUX OOBEKTaX, a TaKKe MPOTHUBOPEUMl pa3HOTO poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH PEHICHUs POOIEMBbI ¢ YIETOM aHaIN3a UMEIOIIUXCSI MAaTepUATbHBIX
Y HEMaTepUAITbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHHMBATh COOTBETCTBUE PE3YIHTATOB LENSM,
OIICHUBATh PUCKHU MOCJIEICTBHUI NE€ITEIbHOCTH;

KOOPJIUHUPOBATh M BBHIIOIHATH pabOTy B YCIOBHUSX PEATbHOTO, BHUPTYaJbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€ HCCJIEA0BATENbCKHE eHCTBHA:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIEA0BATENHCKOM M MPOEKTHON AESITeTbHOCTH, HAaBBIKAMU
paspenieHus mpoosieM, CIOCOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOWCKY METOJIOB
pelIeHust TpakTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IM4YHbIX METOJIOB TO3HAHNS,

WCIIOIB30BaTh Pa3JINYHbIE BHUIBI JESITEIBHOCTH IO TOJYYSHHIO HOBOTO 3HAHHUA, €T0
WHTEPIPETAINH, MPeoOpa30BaHUI0 U NMPUMEHECHHUIO B yU4E€OHBIX CHUTYalMsIX, B TOM YHCIIE MPHU
CO3/IaHUU YYEOHBIX U COIMAIBLHBIX TPOEKTOB;

(hopMHUpPOBATh HAYYHBIN THI MBIIUICHUS], BIAJCTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU
MMOHATHAMM U METOAMHU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3aa4l B 00pa30BATEIbHON JEATEIHHOCTH H
KU3HEHHBIX CUTYalUsIX;

BBISIBIIATh TPUYHUHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3UPOBaTh 3a7ady, BBIIBUTAThH
rUnoTe3y €€ pelieHus, HaxOJIWTh AapryMEHThl Jid JIOKa3aTeJbCTBA CBOMX YTBEPXKIACHHI,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ pEUICHUs 3aJayd pPe3yJbTaTbl, KPUTUUYECKHU
OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, OLICHUBATh MPHOOPETEHHBIA OMBIT; OCYIIECTBISATH
[eJICHANTPABJICHHBIA TMMOWUCK TEPEHOCa CPEICTB M CIOCOOOB JEUCTBHS B MPOQPECCHOHATBHYIO

cpeny;



yMETh TEPEHOCHTh 3HAaHUS B I[O3HABATEIbHYD M  MPAKTUYECKYIO  00IacTH
KHU3HECATEIIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, MpeuiaraTb OPUTMHAIbHBbIE MOAXOAbl M PEIICHHS, CTaBUTh
npoOJIeMBI U 33[1a4H, JIOIYCKAIOIINE aJbTePHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B Pa3IMYHBIX HCTOYHHMKAX HH(OpMaruu (TEKCTe yueOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIOBAPSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHAIM3UPOBAaTh WH(POPMALMIO PA3NUYHBIX BHIOB H (GOpM
MIpe/ICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

(dbopMyIHpOBaTh 3ampPOCHl M MPUMEHSATh Pa3IUYHBIE METOJbl NpPU TOUCKE U OTOOpe
Ouonornueckoi nHGopMaIuu, He0OXOAMMOI1 JIJIs BHITIOJIHEHUS YYEOHBIX 3a/1a4;

NpUOOpeTaTh OMBIT HCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHMS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIBHYIO ()OpMYy TIPEACTaBICHUS OUOIOTHYECKOM
uHpopmanuu (cxemsbl, rpaduKy, TUarpaMmmbl, TAOIHUIIbI, PUCYHKH U IPYTOe);

HCIOJIb30BaTh HAYYHBIN $3bIK B KAauyecTBE CpeJICTBAa Ipu paboTe ¢ OHOIOrHYecKOn
uH(popManuen: MPUMEHITh XUMUYECKHe, (PU3NUecKrue U MaTeMaTH4eCKHe 3HAKU U CHUMBOJIBI,
¢dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIHOJb30BaTh M MPeoOpa3oOBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BJAJIETh HABBIKAMU pACIO3HABAHHMS M 3alIUTHl WHpOpManuu, WHPOPMALUOHHOMI
0€30MacCHOCTH JTUYHOCTH.

Ogaanenue YHUBepPCAJbHBIMH KOMMYHHKAaTHBHBIMHU

ACHCTBUAMMU:

1) o0menue:

OCYIIECTBISATh KOMMYHHUKALIUU BO BCeX cdepax KHU3HHU, aKTUBHO y4acTBOBAaTh B JAMAJIOre
WIH JTUCKYCCUU TI0 CYHIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBAThH
CYXJIEHUSI OTHOCUTENIbHO BBIMOJIHEHUS IpeajgaraeMod 3aJayd, YYWUTBIBaTh HHTEPECHl H
COTJIACOBAHHOCTH TO3UIIUH IPYTUX YUACTHUKOB JHAJIOTa WA JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIEHUS, MOHMMAaTh 3HAYEHHE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHHS KOH(MIMKTHBIX CUTYallul, YMETh CMATYATh KOH(MIUKTHI U
BECTH M1E€PETOBOPHI;

BJIAJIETh PA3UYHBIMUA CIIOCOOAMHU OOIICHUS W B3aMMOJCHCTBHSI, MMOHMMATh HAaMEPEHHS
JPYTUX JIO/IEH, MPOSBIATh YBaKUTEIBHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C WCIIONB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAs 1eATeJIbHOCTD:

MOHMMAaTh M MCIOJB30BaTh NMPEUMYILECTBA KOMAaHAHON M MHIUBHUIYaIbHOH pabOTHI MpH
pelieHnr OUoNIoruueckoil mpobaemMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOACUCTBUS MPH pEIICHUH yueOHOH 3a1aun;

BBIOMPATh TEMATUKYy M METOJBI COBMECTHBIX JCHCTBHH C Y4€TOM OOIMIMX HHTEPECOB M
BO3MOKHOCTEH Ka)K0T0 WieHa KOJUIEKTHUBA;

MPUHUMATh IIeJTd COBMECTHOW JIeSTEbHOCTH, OPTraHW30BBIBATH W KOOPJIMHHUPOBATH
JeWcTBUSL N0 €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEHCTBHM, paclpenessiTh PoJid ¢ y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXJIOT0 YYaCTHUKA KOMaH/Ibl B OOIIMIA pe3yabTar
o pa3paboTaHHBIM KPUTEPHUSIM;

npeJularath HOBBIE MPOEKTHI, OIICHWBATh UJAEU C MO3UIMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYILECTBIATh IO3UTUBHOE CTPAaTErMUECKOE IIOBEICHHWE B PA3JIMYHBIX CUTYaLUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.

OgyaeHne YHMBEPCAJIBHBIMHU PeryJsiTHBHBIMY /1efiCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OHOJOTMYECKHE 3HAHHS JJIs BBIIBICHUS MPOOJEeM W HX pEUICHUS B
KU3HEHHBIX M YU4EOHBIX CUTYyalLlUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH II€JICBBIC U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M MOCTYIKax IO OTHOUICHHMIO K XMBOW IPUPOAE, CBOEMY 30POBBIO M 310POBBIO
OKpY’KaIOIIHX;

CaMOCTOSITEJILHO OCYLIECTBISATh [O3HABATENBbHYIO JESITEIbHOCTb, BBIABIATH IPOOIEMBI,
CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 33Jaydl B 0OPa30BaTENbHOW JAEATEIBHOCTH H
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTAaBJIATh IUIAH PEIICHUs MPOOIeMbl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTEHUI; 1aBaTh OLIEHKY HOBBIM CUTYallUsM;

paciiupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHHUBATh IPUOOPETEHHBIN OIBIT;

CIocOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON SPYIULIUN B Pa3HBIX 001aCTAX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCHUTb KOPPEKTHUBBI B JESTEIILHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LEIISAM;

BJIa/IETh HaBbIKAMU IIO3HABATEJIbHOUN pedieKCUN KaK OCO3HAHUSI COBEPILAEMBIX NEHCTBUI
Y MBICIIUTEJIbHBIX MPOLIECCOB, UX PE3YIbTATOB M OCHOBAHUI1, HCIOIB30BATh NPUEMBI pedIeKCHH
JUISL OLICHKU CUTYalllH, BBIOOpa BEPHOTO PEIICHMUS;

YMETb OLICHMBAaTh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 110 UX CHWKEHUIO

3) npuHsATHE ceds1 U APYTUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3€E Pe3ybTaTOB AEITEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS COJAep)KaHUsA ydeOHoro npeamera «buomorusi» Ha
yriIyOJEHHOM YpOBHE OPHEHTHUPOBAHBI Ha oOecreueHne MpoprIbHOro 00yd4eHus: 00yJaromuxcs
ouonoruy. OHM BKJIIOYAIOT: crHenuduueckue sl OUONOrMM HaydHble 3HaHUS, YMEHUS H
CHocoObl JEWCTBUM 10 OCBOEHUIO, HWHTEPIPETallud W MpeoOpa3OBaHUIO 3HAHUM, BHJIbI
JESTeIbHOCTH 0 MOJYYSHHUIO HOBBIX 3HAHUM M MX NMPUMEHEHHMIO B PA3IUYHBIX Yy4eOHBIX, a
TaK)Xe B peasibHbIX JKU3HEHHBIX CUTyalusaX. [IpeqmeTHble pe3ynbTaThl IPeACTaBIEHbI M0 ToJam
U3Y4YEHHUS.

[IpenMeTrHbie pe3ynbTaThl OcBOeHUs yueOHoro npenmera «buonorus» B 10 Knacce
JOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTbh 3HAHUNA O MECTE M POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAHUN €CTECTBEHHO-HAYYHON KAapTHHBI MHUpA, B TMO3HAHUM 3aKOHOB TPHUPOJABI U
pelieHnrd MpoOJeM pPAalMOHAIBHOTO IPHUPOAONOIB30BaHUS, O BKIAJE pPOCCHICKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJIeHHME CHCTEMON OMOJOTMYECKUX 3HaHWH, KOTOpas BKJIKOYAeT: OCHOBOIOJArarolliue
OMOJIOTUYECKHEe TEPMUHBI M TOHATHS (KU3Hb, KJIETKA, OPraHW3M, METaboIM3M, TOMEeocTas,
CaMOpEryJIsLUs, CAMOBOCIIPOU3BECHNE, HACIEACTBEHHOCTh, N3MEHYUBOCTh, POCT U pa3BUTHE),
ounonorundeckue Teopuu (kimerounas teopust T. IlIBamma, M. Illneiinena, P. Bupxosna,
XpoMOcOMHasi Teopusi HaciencTBeHHoctr T. Moprana), yuenus (H. V. BaBunosa - o meHTpax



MHOT000pa3usi U MPOUCXOXKJICHHUS KYJIbTYPHBIX PAaCTCHUI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOT0 MOKOJIEHUS, PaCILleIICHHs], YUCTOTHI F'aMeT, He3aBUCUMOro HacienoBanus I'. Menpaenns,
TOMOJIOTUYECKUX PsIOB B HaciencTBeHHoW wu3meHunBoct H. WM. BaBuioBa), npuHUHUIBI
(KOMILJIEMEHTApPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJIaMH HAayYHOT'O MO3HAHUS, MCIOIb3YEMbIX B OMOIIOTUYECKUX
HCCIIEIOBAaHMSIX )KUBBIX OOBEKTOB (OMMCaHUE, U3MEPEHHUE, HAOII0AeHNE, SKCIIEPUMEHT);

YMEHHE BBLIEIATh CYLIECTBEHHbBIE NPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuboB, pacTeHUH,
KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB M CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB  JKU3HEACATEIbHOCTH, IPOTEKAOIUX B OPraHM3Max pacTeHUil, MXUBOTHBIX U
YeJI0BeKa, OMOJIOrMYECKHX MPOIECCOB: 0OMEHA BemecTB (METabO0IN3M), IPEBPAIICHUS] YHEPT U,
Opo’KeHMsI, aBTOTPO(GHOr0 U TeTepoTpO(PHOro TUIIOB MHUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Meli03a, TaMeToreHe3a, SMOpUOreHes3a, HoCTIMOPUOHAIBHOTO Pa3BUTHUS, PA3MHOXKEHUS,
UH/MBUYaJIbHOTO Pa3BUTUs OpraHuM3Ma (OHTOreHe3a), B3aMMOJEHCTBHS T€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHUE YCTaHaBJIMBaTh B3aMMOCBS3M MEXJy OpPraHOMJAMH KJIETKM M UX (QYHKLHUAMHU,
CTPOCHHUEM KJIETOK Pa3HBIX TKaHEeW U MX (QYHKIHMAMHU, MEXKAY OPraHAMH U CUCTEMaMH OPTraHOB y
pacTeHuil, >KUBOTHBIX M YeNOBEKAa M HUX (DYHKIUAMM, MEXIYy CHUCTEMaMH OPraHOB M MX
GyHKIMAMHU, MEXKIy dTaraMi OOMEeHa BEIIECTB, dTallaMd KJIETOYHOTO IHMKIJIA WU >KU3HEHHBIX
LUKJIOB OpraHU3MOB, 3TanamMd 53MOPHUOHAIBHOIO PpA3BUTHUS, TEHOTHIIOM U (PEHOTUIIOM,
¢deHoTUNIOM U (pakTOpaMu cpelbl OOUTaHHS;

YMEHHUE BBIABIATh OTIMYUTEIbHBIE NPU3HAKU XKUBBIX CHCTEM, B TOM 4YMCJE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIIOJIb30BaTh COOTBETCTBYIOIIUE apIyMEHThI, OMOJIIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY JIJIS I0Ka3aTelIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMAaTUUYECKUX IPYIIIL;

yMEHHE pemaTh OHOJOrMYeCKHe 3aJaud, BBIABIATH MNPUYUHHO-CIEICTBEHHBIE CBS3U
MEXIYy HCCIEeIyeMbIMH OMOJOTMUYECKMMH TMpPOLIECCaMU U SIBJICHUSIMH, JI€1aTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHWM ITOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATh JAa0OPAaTOpHbIE U NMPAKTUYECKUE paboOThl, cOOMIOAaTh MpaBHUia IpU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYI0OBAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCIEPUMEHTAJIbHBIMU CpEACTBAMH,
(bopMyIMpys LeNb UCCIIE0BaHMSI, aHATU3UPOBATh MTOJyYEHHbIE PE3YJIbTaThl U JeJaTh BHIBO/BI;

yMEHHE Y4acTBOBaTh B y4e€OHO-HCCIIENIOBATEIbCKOW padoOTe MO OMOJIOTHM, DKOJIOTHH U
MEIMLMHE, MPOBOANMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOLIECTB, W MYOJIMYHO MPEJICTABIAThH
MOJIy4YE€HHBIE PE3yJIbTAaThl HA YYEHNUYECKUX KOH(PEPEeHLINAX;

YMEHHE OLIEHWBAaTh J3TUYECKUE aCHEeKThl COBPEMEHHBIX HCCIEJOBaHUM B 00JacTH
OMOJIOTUM W MEIUIMHBI (KIOHMPOBAHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIpPaBICHHOE
M3MEHEHHE TeHOMa U CO3/JaHie TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBIA BBIOOp Oynyieil mpodeccuoHanbHOM AesTeTbHOCTH
B o0OyiacTu OHOJIOTMH, MEAMIIMHBI, OWOTEXHOJIOTHUH, BETEPUHAPUHU, CEIBCKOIO XO35HCTBA,
MUIIEBOM TMPOMBIIUIEHHOCTH, YINIYOJSATh I03HABaTeIbHBI MHTEpEC, HaNpaBJICHHbIM Ha
OCO3HaHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccun W MPOJOIKEHHE OUOJIOTHYECKOTrOo
00pa3oBaHMs B OpPraHU3ALUAX CPETHETO MPO(ECCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUA.

[IpenMeTrHbie pe3ynbTaThl OcBoeHUs yueOHoro npenmera «buonorus» B 11 Kaacce
JIOJKHBI OTPaKaTh:

c()OPMHUPOBAHHOCTb 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(hOopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEIIEHUH HKOJOTMUECKUX MPOOJIEM YeIOBEUECTBA, a TAKKE B PEILICHUU BOIPOCOB
palMOHANIBHOTO TMPHPOJOIONB30BaHMsL, ¥ B (OPMHUPOBAHMHM IICHHOCTHOTO OTHOLICHHUS K



npupoje, OOMIECTBY, YEIOBEKY, O BKJIAJE€ POCCUUCKHX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHUH;

YMEHHUE BIAJETh CHCTEMOW OMOJOTMYECKMX 3HAHWH, KOTOpas BKIIIOYACT ONPEACICHHS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIAralOMMX OHOJOTHYECKMX TEPMHHOB W MOHATHHA (BUL,
sKkocuctema, Ouocdepa), Ouonormueckue Tteopuu (dBomtonmoHHass Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomoruu), ydenus (A. H. CeBeproBa - 0 myTSxX U HampaBJICHUSAX
sposonnn, B.W. Bepranckoro - o 6uocdepe), 3akoHbI (TeHeTndeckoro paBHoBecus [x. Xapau
n B. BaitnGepra, 3apoasimeBoro cxonacrtsa K. M. bapa), mpaBuna (Muaumyma FO. JIuOuxa,
9KOJIOTUYECKON MUpaMubl SHEPTUn ), Tunoressl (runoreza «mupa PHK» V. ['unbepra);

YMEHHE BIAJETh OCHOBHBIMM METOJAMHM HAay4YHOTO I[IO3HAHUS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX HCCIEIOBAaHUAX HKHMBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHUE, W3MEpEHHUE,
HaOIt0/IeHUe, YKCIIEPUMEHT), CI0OCOOaMH BBISBICHHS U OIICHKH aHTPOIIOTEHHBIX M3MEHEHH B
MIPUPO/IE;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPHU3HAKU: BUIOB, OHOTrEOLIEHO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3HPYIOMIETO, JBUXKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOro OTOOpa,
QIJIONIATPUYECKOT0 U CUMITATPHUYECKOTO BHI000PAa30BaHMSI, BIHSIHUS ABMKYIIUX CHIJT BOJIOIUU
Ha TeHO(OH]] MOIYJSIIH, MPUCIIOCOOIIEHHOCTH OPTaHU3MOB K cpene OOWTaHUs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLNHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBAaTh B3aMMOCBSI3M MEXJYy IPOLECCAMU HBOJIONUH, BHKYIIUMHU
CHWJIaM{ aHTPONOTeHe3a, KOMIIOHEHTAMHU Pa3NUYHbIX SKOCUCTEM U MPHUCIOCOOICHHUSIMH K HHUM
OpPTaHU3MOB;

YMEHHE BBISABIATH OTIIMUUTENIbHBIC TPU3HAKU JKUBBIX CHCTEM, MPUCTIOCOOIEHHOCTh BHJIOB
K cpene oOuTaHus, aOMOTHYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AHTPOIOT€HHBIX U3MEHEHHUH B HIKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIh30BaTh COOTBETCTBYIOIINE apTyYMEHTHI, OMOJIIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JUISl JIOKa3aTeNbCTBA POJCTBA OPraHU3MOB pAa3HBIX CHUCTEMATHUECKUX TPYIII,
B3aMMOCBSI3 OPTaHU3MOB W CpeAbl OOMTAHWs, €IWHCTBA UYEIOBEUECKUX pac, HEOOXOAUMOCTH
COXPaHEHHUsS MHOTro00pa3us BUAOB M DKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOJIBI U
9YeJI0BEYECTBA;

YMEHHME peliaTh OHOJOTHYECKHE 3a/ayl, BBIABIATH MPUUYUHHO-CIEACTBEHHBIE CBS3U
MEXIy HCCIEAYEMBIMH OHOJIOTUYECKUMH TIPOIlecCCaMH W SBICHHUSIMH, JeJaTh BBIBOJABI M
MPOTHO3BI HA OCHOBAHHH TMOJYYEHHBIX Pe3yIbTaTOB;

YMEHHE BBINOJIHATH J1JAOOpaTOpHbIE U MpPaKTHUYeCKHe paboThl, coOI0AaTh MpaBuiia IpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000pPYI0BAHUEM;

YMEHHE BBIIBHTATh THUIIOTE3BI, IMPOBEPATh X IKCIEPUMEHTAILHBIMUA CpEICTBAMH,
(bopMyIHpys 1IENTb UCCIIETOBAHMS, aHATM3UPOBATH MOJTyYSHHBIE PE3YyIbTATHI U JIETaTh BBIBOJIBI;

YMEHHE y4yacTBOBaTh B yUEOHO-HMCCIIEOBATENbCKON paboTe Mo OMOJOTHH, SKOJIOTUU U
MEIUIMHE, TIPOBOAMMON Ha 0a3ze MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO TPEACTABIATH
MOJIy4YEHHBIE PE3YNbTAThl HA YYEHUYECKHX KOH(PEPEHIINX;

YMEHHE OIICHMBATh THUIOTE3bl W TEOPHH O TMPOUCXOKIACHWU JKU3HHU, YeJIOBEKa W
YeNOBEYECKUX pac, O MPUYMHAX, TMOCIEACTBUAX M CHOCO0aX MPelOoTBpaIIeHHS TI00aTbHBIX
M3MEeHEeHuH B Onocdepe;

YMEHHUE OCYIIECTBISTh OCO3HAHHBIN BBIOOP Oyayiel npodeccuoHaIbHOM e TeNbHOCTH B
oOmacT  OWOJNOTHMH, OKOJIOTHH, MPUPOIONOIB30BAHUS, MEIHWIMHBL, OWOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO3SHUCTBA, MHUIIEBOW MPOMBINIJICHHOCTH, YIIyOIsTh
MO3HABATEIPHBIA HMHTEPEC, HAMpPAaBICHHBIH HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIECH
npodeccud M TPOJOIDKEHHE OHOJIOTMYECKOro o0pa3oBaHHsT B OpraHU3alUAX CpEIHEro
po¢eCCUOHATBHOTO M BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

Ne HanmeHoBaHMe pa3/eioB U TeM NPOrpaMMBbl KounuecTBo yacos DJIEKTPOHHbBIE (uugposbie)
n/n oOpa3oBaTe/ibHbIE pecypchl
Bcero KoHTpoJibHbIe IIpakTH4eckue
padoThI padoThI
1 buonorus kak Hayka 1 https://resh.edu.ru/subiect/lesson
2 JKuBble cucTeMBbl U UX U3Y4YEHUE 2 1 https://resh.edu.ru/subiect/lesson
3 buonorus knetku 2 https://resh.edu.ru/subiect/lesson
4 XuMUYecKasi OpraHu3alysi KIeTKU 1 2 https://resh.edu.ru/subiect/lesson
5 CtpoeHue 1 QyHKIMU KIETKU 8 2 https://resh.edu.ru/subiect/lesson
6 OOMeH BelecTB U MPEBPAIICHUE SHEPTHU B KIIETKE 9 3 https://resh.edu.ru/subiect/lesson
7 HacneactBennas nndopmanus u peanusanus e€ B KIeTke | 9 https://resh.edu.ru/subiect/lesson
8 JKu3HEHHBIN LMK KICTKU 6 2 https://resh.edu.ru/subiect/lesson
9 Ctpoenne U QyHKIIUN OPTaHU3MOB 1 3 https://resh.edu.ru/subiect/lesson
10 Pa3sMHOXKEHHE U pa3BUTHE OPraHU3MOB 8 3 https://resh.edu.ru/subiect/lesson
11 I'enernka - Hayka O HACJIEACTBEHHOCTH U U3MEHUYMBOCTHU | 2 1 https://resh.edu.ru/subiect/lesson
OpPraHHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 1 2 https://resh.edu.ru/subiect/lesson
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 https://resh.edu.ru/subiect/lesson
14 I'eneTuka yenoBeka 3 1 https://resh.edu.ru/subiect/lesson
15 Cenexiusi OpraHu3MoB 4 1 https://resh.edu.ru/subiect/lesson
16 broTexHonorus U cCuHTeTHYecKas OMOIOTUs 4 https://resh.edu.ru/subiect/lesson
17 PesepBHOE Bpems 1
OO11ee KOJIMYeCTBO YacOB 1 22




11 kaacc

Ne HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI KosnuuyectBo 4yacos DJIEKTPOHHbBIE (uudposbie)
n/n Bcero Kontpoububie | Ilpakruyeckue 00pasoBaTelbHBIE PECYPCBI
padoThI padoThI
1 3apokeHME M Ppa3BUTHE  SBOJIIOLMOHHBIX 4 https://resh.edu.ru/subiect/lesson
npeCcTaBiIeHUul B ONOJIOrHH
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 2 https://resh.edu.ru/subiect/lesson
3 MakposBontonus u €€ pe3yJbTaTbl 6 https://resh.edu.ru/subiect/lesson
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 15 1.5 https://resh.edu.ru/subiect/lesson
5 [IpoucxoxaeHue yeaoBeKa - aHTPOIOreHe3 10 1 https://resh.edu.ru/subiect/lesson
6 Okojoruss — Hayka O B3aMMOOTHOUIEHMSIX 3 0.5 https://resh.edu.ru/subiect/lesson
OpraHM3MOB M HAQJOPraHU3MEHHBIX CHCTEM C
OKpY>Karollen cpenon
Opranusmsl 1 cpeia oOOUTaHus 1.5 https://resh.edu.ru/subiect/lesson
DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5 https://resh.edu.ru/subiect/lesson
DKOJIOTHS COOOIIECTB. IKOJOTUUECKHE CUCTEMBI 12 0.5 https://resh.edu.ru/subiect/lesson
10 buocdepa - rmobanbHast skocucrema 6 https://resh.edu.ru/subiect/lesson
11 Yenosek U OKpyXkarowas cpena https://resh.edu.ru/subiect/lesson
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




MHOYPOYHOE INIJTAHUPOBAHME 10 KJIACC

Ne n/| Tema ypoka KoimuecTBo yacos DJIEKTPOHHbBIE nugposbie
n o0pa3oBaTe/ibHbIE PecypChl
Bcer Kourpoas| IIpaktn
0 HbIe YyecKue
padoThI padoThI
1 buonorus kak KOMIUIEKCHas HaykKa M KakK 4acTb COBpeMeHHoro|l https://resh.edu.ru/subiect/lesson
oOmecTBa
2 JKuBbie cucTeMbl M UX CBOWCTBA 1 https://www.voutube.com
3 YpoBHEBasi OpraHU3anys )KUBBIX CUCTEM 1
4 WcTopust oTKpbITHS U M3yueHus KieTku. Kierounas teopus 1 https://resh.edu.ru/subiect/lesson
S Metoapl MOJEKYJISIpHOW M KIIeTOYHOM Owmosoruu. IIpaxTrueckasi|l https://www.voutube.com
pabora «M3yuenue METO/I0B KJIETOUHOM 6uonorun
(xpomarorpadus, anekTpodopes, mudhepeHIHATEHOES
ueHtpudyruposanue, [1L[P)»
6 XHUMHUYECKUH COCTAB KIETKH https://www.voutube.com
7 MuHepanbHble BeLIECTBa KIETKH, UX OMOJIOTHYECKas pOJib https://resh.edu.ru
8 Oprannydeckue BemecTBa KiIeTku — Oenku. JlaboparopHast padorall 1 https://resh.edu.ru/subiect/lesson/
«O06Hapyx)eHHe OETKOB ¢ HOMOIIBIO0 KAUECTBEHHBIX PEAKIIU»
9 CaoiicTBa, k1accudukanus U GyHKINNA OETKOB 1 https://www.voutube.com
10 Oprannyeckue BEeUIeCTBa KIETKH — YIIIEBOAbI 1 https://resh.edu.ru/subiect/lesson/3
840/
11 Opranuyeckue BEeIeCTBa KJIETKU — JIMMUIbI https://resh.edu.ru/subiect/lesson
12 Hyxneunoseie kucnotel. JIHK u PHK. JlaGoparopnas pabotal 1 https://resh.edu.ru/subiect/lesson
«HccnenoBanne HYKJIEWHOBBIX KHCJIOT, BBIICICHHBIX M3 KIJIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 |Ctpoenue u pynkuuu AT®. [pyrue nykieozuarpudocdarsr (HTD) https://resh.edu.ru/subject/lesson
14 CexBenupoBanne JIHK. MeToasl T€HOMUKH, TPAHCKPUIITOMHUKH, https://www.voutube.com
IPOTEOMHUKHU




15 Mertonapl cTpykTypHOU Omosiormu CamocTosTenbHas padora Ne 1 1
"XUMHUYECKU COCTaB KIETKHU'"(TECT)
16 Tunsl knetok. [IpokapuoTuueckas KieTka 1 https://resh.edu.ru/subject/lesson
17 [TpakTuyeckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpaHbI» 1 https://resh.edu.ru/subiect/lesson
18 CrpoeHue sykapuoTHuecKoM KieTKu. IloBepXHOCTHBINM ammapar 1 https://resh.edu.ru/subiect/lesson
KIICTKU
19 HememOpanHbie OpraHoOUIbI KIETKH 1
20 [lomyaBTOHOMHBIE OPraHOW[bl KJIETKU: MUTOXOHIPHH, IJIACTUIBL. 1 https://resh.edu.ru/subiect/lesson
Jlaboparopuas ~ pabora  «McciemoBaHue ~— IUIa3MoiM3a U
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)
21 Crpoenrne u GyHKIUH SIpa 1 https://resh.edu.ru/subiect/lesson
22 OnpHomeMOpaHHBIE OpraHouabl KieTkdu. [IpakTmueckas pabora 1 https://resh.edu.ru/subiect/lesson
«M3yueHne NBUKEHUS IIUTOIIIA3Mbl B PACTUTEIBHBIX KIETKaX)»
23 CpaBHuTenbHas XapaKTepUCTUKA KJIETOK AYKapuoT. 1 https://resh.edu.ru/subiect/lesson
CamocTtosrenbHas pabotra "CrpoeHue u (YyHKUIUU OPraHOUIOB
KJIETKH"
24 AcCUMUIISIIIMS ¥ JAUCCUMUJISIIIUS — JIB€ CTOPOHBI MeTaboiu3Ma. 1 https://resh.edu.ru/subject/lesson
Tuner obmena BemiecTB. JlaGoparopnass pabora «M3yuenue
KaTaJUTHYECKON aKTUBHOCTH (EPMEHTOB (Ha TpHUMEpPE aMHiIa3bl
WJIU KaTajasbl)»
25 depMeHTAaTUBHBIN XapakTep peakiHil KJIETOYHOro MeTabosu3Ma. 1 https://resh.edu.ru/subject/lesson
JlabopaTtopHast pabota «13yuenne pepMEHTATUBHOTO PaCIICTIIICHHUS
MEPOKCHJIA BOJIOPO/IA B PACTUTEIHHBIX M JKUBOTHBIX KIIETKAX)
26 benku-akTuBaTOphl U OEIKU-UHTHOUTOPHI 1
27 ABTOTpOGHBIN TUIT OOMEHAa BEIECTB 1 https://resh.edu.ru/subiect/lesson/3
917
28 ®doTocuHTE3 1 https://resh.edu.ru/subiect/lesson
29 XeMOCHHTE3. 1 https://resh.edu.ru/subiect/lesson
30 AHa’poOHbBIE OpraHu3Mbl. Buabl OposkeHusl. 1 https://resh.edu.ru/subiect/lesson
31 AspoOHBIEC OpraHU3MBbI. DTaIbl YHEPTETUUECKOTO0 0OMEHa 1 https://resh.edu.ru/subiect/lesson




32 DOHeprus MeMOpaHHOTO rpaarenTta nmporoHoB. Cunre3 AT®: paboral 1 https://resh.edu.ru/subiect/lesson
npoToHHON AT®-cuHTAa3bI
33 Peaknuu MaTpu4HOrO CHHTE3a 1 https://resh.edu.ru/subiect/lesson
34 Tpanckpunuus — matpuusbslii cuaTe3 PHK 1 https://resh.edu.ru/subiect/lesson/
35 Tpancasus u e€ HTanbl 1 https://resh.edu.ru/subiect/lesson
36 KoaupoBanue amunokuciot. Poias pubocom B OnocunTese Oenka 1 https://vandex.ru
37 Opranu3anus reHomMa y MpoKapuoT U 3yKaproT 1 https://vandex.ru
38 MounekymnsipHble MEXaHU3Mbl JKCIPECCUM TE€HOB Yy JYKapHOT. 1 https://vandex.ru
CamocTtosrenbHas pabora "OOMeH BeIIeCcTB U YHEPTUu”
39 Bupycsl — BHEKJIETOYHBIC (DOPMBI )KU3HHU U OOJUTATHBIC TaPA3UTHIL. 1 https://resh.edu.ru
40 | BupycHble 3a00s1eBaHHs Y€I0BEKa, dKUBOTHBIX, PACTEHUI 1 https://resh.edu.ru
41 HanoTrexHomornu B OMOJIOTUH U MEAUIINHE 1 https://www.youtube.com/
42 | )Xu3HEHHBINA UMUK KICTKH 1 https://www.youtube.com/
43 Martpuunsiii cunres3 JJHK 1 https://www.youtube.com/
44 Xpomocomsbl. JlabopartopHas pabota «l3yueHne XpoMOcoM Ha| 1 https://www.youtube.com/
FOTOBBIX MUKpOIIpenapaTax»
45 Jlenenue KIeTKU — MUTO3 1 https://resh.edu.ru
46 Tunsr knerok. Kapuokunes u nutokunes. JlabopatopHas paboTtal 1 https://resh.edu.ru
«Habnronenne MMTO3a B KJIETKaX KOHYMKA KOpelIKa Jyka (Ha
TOTOBBIX MHKpOIpenapaTax)»
47 Perynsuus xu3HeHHoro nukia kiaetok KontponbHas pabdora Ne 1 1 https://resh.edu.ru
"Knerka"
48 Opranu3M Kak eIUHOE 11eJI0€ 1 https://resh.edu.ru/
49 Txanu pacrenuil. JlaGopartopnas pabora «3yuenue TkaHei 1 https://resh.edu.ru/
pacTeHuin»
50 TkaHu KUBOTHBIX U 4yejoBeka. JlaboparopHas pabora «M3ydyeHnue 1 https://resh.edu.ru/
TKaHEW UBOTHBIX»
51 Opranbl. Cucrembl opraHoB. JlaGopatopHas pabota «M3ydyeHue 1 https://resh.edu.ru/
OpraHoOB IIBETKOBOT'O PACTEHUS»
52 Ormopa Tena opraHu3MOB 1 https://resh.edu.ru/




53 JIBr>keHre OpraHu3MoB 1 https://resh.edu.ru/
54 [TuTanue opraHu3MoB 1 https://resh.edu.ru/
55 [lutanue MO3BOHOYHBIX >KMBOTHBIX. [lWIlleBapuTenbHAsT cUCTEMa 1 https://resh.edu.ru/
4eJI0BEKa
56 JIpIxaHue opraHu3MoB 1 https://resh.edu.ru/
57 Jlprxanve mo3BOHOYHBIX KUBOTHBIX U YETIOBEKA 1 https://resh.edu.ru/
58 TpaHcIOpT BEIIECTB Y OPraHu3MOB 1 https://resh.edu.ru/
59 KpoBeHocHas cucrema mo3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA 1 https://resh.edu.ru/
60 Boinenenue y opraHu3mMoB 1 https://resh.edu.ru/
61 3amuTa y OpraHu3MoOB 1 https://resh.edu.ru/
62 HMMMmyHHas cucTema uyeinoBeka 1 https://resh.edu.ru/
63 Pa3apakuMocTh U peryisiius y Opranu3sMoB 1 https://resh.edu.ru/
64 ['yMopasibHast perynsinuss M SHAOKPUHHAs CHUCTEMa >KUBOTHBIX HU 1 https://resh.edu.ru/
YyeJloBeKa
65 PopMBI Pa3MHOKEHUS OPraHU3MOB 1 https://resh.edu.ru/
66 [TonoBo€ pa3MHOKEHUE 1 https://resh.edu.ru/
67 Meiios 1 https://resh.edu.ru/
68 ['amerorene3. OOpa3oBaHME€ U pa3BUTHE TMOJIOBBIX KIIETOK. 1 https://resh.edu.ru/subiect/lesson
JlaboparopHas paborta «VI3yueHue CTpOoeHHs MOJOBBIX KJIETOK HA|
TOTOBBIX MHKpOIpenapaTax»»
69 WuauBuayaibHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1 https://resh.edu.ru/subiect/lesson
70 3akyajKa OpraHOB ¥ TKaHEW U3 3aPO/IBIIIEBBIX JIHCTKOB 1 https://resh.edu.ru/subiect/lesson
71 |[Poct m pa3ButHe XHMBOTHBIX. JlaboparopHas pabora «BbLiBieHue 1 https://resh.edu.ru/subiect/lesson
PU3HAKOB CXOJ/ICTBA 3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)
72 PasmHoxxeHue wu pasButHe pacteHuil. JlabGopaTtopnas pabota 1 https://resh.edu.ru/subiect/lesson
«CTpoeHHe  OpraHoB  PasMHOXKEHHUS  BBICIIUX  PAaCTEHUI»
JKr3HEeHHbIE IMKIIBI PACTEHHH.
73 Wcropus cTaHOBIEHUS M pa3BUTHS TEHETUKH KaK HAyKH 1 https://resh.edu.ru/subiect/lesson
74 OCHOBHBIE TIOHATHSI U CUMBOJIBI TCHETHKH. 1 https://resh.edu.ru/subiect/lesson




75 3aKOHOMEPHOCTH HACJICJOBaHHWS TNPHU3HAKOB. MOHOTHOPHAHOE 1 https://resh.edu.ru/subiect/lesson
ckpemnBanue. [lpaktudeckas pabGora "W3ydeHue pe3yibTaToB
MOHOTHOPHUIAHOTO CKpeIuBaHus"
76 [{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO CKPEIINBAHUS 1 https://resh.edu.ru/subiect/lesson
77 Amnanusupyroiiee ckpeuppanue. Hemosnnoe noMuHupoBaHue 1 https://resh.edu.ru/subiect/lesson
78 Hurunbpunnoe ckpemuBanue. Ilpaktuueckas pabora «M3yueHue 1 https://resh.edu.ru/subiect/lesson
pPe3yJIbTATOB TUTHOPUIHOTO CKPEIIUBAHUS »
79 [{uTonornyeckne OCHOBBI AUTHOPHIHOTO CKpelnuBaHus. Pemenue 1 https://resh.edu.ru/subiect/lesson
3a/1a4 110 TEeHETUKE
80 CuernieHHOE HaclieI0BaHUE MPU3HAKOB 1 https://resh.edu.ru/subiect/lesson
81 XpOoMOCOMHasi TEOpUS HACJIECTBEHHOCTH 1 https://resh.edu.ru/subiect/lesson
82 ['enetuka mosa 1 https://resh.edu.ru/subiect/lesson
83 I'eHoTHIT KaK 1IEJIOCTHAS CUCTEMA 1 https://resh.edu.ru/subiect/lesson
84 ['enernyeckuii KOHTPOJb pa3BUTHUS PACTECHUM, IKUBOTHBIX U 1 https://resh.edu.ru/subiect/lesson
yesioBeka Perenue 3a1a4 Mo reHeTuke.
85 M3MeHYMBOCTD IPU3HAKOB. BUABI N3MEHUMBOCTH 1 https://resh.edu.ru/subiect/lesson
86 MonudukaonHas U3MEHYHUBOCTh 1 https://resh.edu.ru/subiect/lesson
87 Bapuanmonnslii psii ¥ BapualnuMoHHas KpuBas. JlaGoparopHas 1 https://resh.edu.ru/subiect/lesson
pabora «HcciaenoBaHue 3aKOHOMEPHOCTEH MoOau(HUKAIMOHHON
n3mMeHunBOCTH. [locTpoeHre BapUallMOHHOTO psifia U BApUALIMOHHON
KpHUBOW»
88 ['eHoTHIIMUECKast N”3MEHUYNBOCTh. KoMOMHAaTUBHAS N3MEHUYUBOCTD 1 https://resh.edu.ru/subiect/lesson
89 MyranuonHast “3MEHUYUBOCTb. 1 https://resh.edu.ru/subiect/lesson
90 3aKOHOMEPHOCTH MYTAallMOHHOTO TMpoIlecca. ONHTeHETHKa | 1 https://resh.edu.ru/subiect/lesson
SIUTCHOMMKA
91 ['enetuka yenoseka. [Ipaktuyeckas pabora «CocTaBieHe U aHATIHN3 1 https://resh.edu.ru/subiect/lesson
POAOCIIOBHOM
92 Metoabpl MEAUIIUHCKON T'eHETUKU 1 https://resh.edu.ru/subiect/lesson
93 3HaYeHWE MEIUIIMHCKOW N'€HETHKU B MPEAOTBPAIICHUHN U JICUCHUU 1 https://resh.edu.ru/subiect/lesson

FeHETHYECKUX 3a00JIeBaHUI YeI0BeKa




94 OcHoBHble ToHATUA cenekiuu. JlaboparopHas pabota «3ydenue 1 1 https://resh.edu.ru/subiect/lesson
COPTOB KYJbTYPHBIX PACTEHUM U MOPOJ] JOMAITHUX YKHUBOTHBIX)
95 Metonsl cenekiimoHHoi padotsl. JlabopaTopHas padora «3yuenue 1 1 https://resh.edu.ru/subiect/lesson
METOJ/IOB CEJIEKIIMU PACTCHUI»
96 JlocTv>KeHHsT CeNeKIMM pacTeHWd W KUBOTHBIX. [IpakTuueckas 1 1 https://resh.edu.ru/subiect/lesson
pabota «IIpuBuBKa pacTeHUII
97 CoxpaHeHue, U3y4eHHUE U UCTI0Ib30BAHUE TEHETUYECKUX PECYPCOB 1 https://resh.edu.ru/subiect/lesson
98 buoTrexHonorus kak Hayka 1 OTpacib IPOU3BOJICTBA. 1 https://resh.edu.ru/subiect/lesson
99 OcCHOBHBIE HAITPABJICHUS] CHHTETUYECKON OMOJIOTHN 1 https://resh.edu.ru/subiect/lesson
100 | XpomMocomHas ¥ T€HHasl UHXKCHEPUS 1 https://resh.edu.ru/subiect/lesson
101 Menunuackue ouorexnonorun KonrtponbHas pabora "['eHeTnka u 1 https://resh.edu.ru/subiect/lesson
cenexuus"”
102 | IToBTOpeHue, oO6oOmIEHHE, cHCTeMaTH3anus 3HaHWK MToroas 1
pabota
OO11ee KOJIMYECTBO YacOB 102 22




11 KJIACC

Ne /| Tema ypoka KounyecTBo 4yacoB DJIeKTPOHHbIE
1 Bcero [KonrpoJbHble [IpakTuueckue unQpoBkie
paGoTHI paGoTHI o0pa3oBaTe/bHbIE
pecypcbl
1 OpomonronHas teopus Y. J[apsuna 1 http://school-
collection.edu.ru
2 JBrokyiue cuiibl 3Boaronuu BuaoB 1o Y. Jlapsuny 1 http://school-
collection.edu.ru
3 bopn0a 3a cyiiecTBOBaHUE, €CTECTBEHHBIM U HCKYCCTBEHHBIN 1 http://school-
otbop collection.edu.ru
4 ®opMHUpOBaHUE CUHTETUYECKON TEOPUH IBOJIIOLIUN 1 http://school-
collection.edu.ru
S Oranbl  3BOJIOLUMOHHOIO IIPOLIECCA: MHUKPOIBOJIOLUS U 1 http://school-
MAaKpO3BOJIFOLIHS collection.edu.ru
6 [Tonmynsius — 3neMeHTapHasi €IMHULA IBOJIIOLUN 1 http://school-
collection.edu.ru
7 3akoH reneruyeckoro pasHosecus k. Xapau, B. BaiinOepra. 1 0.5 http://school-
JlaboparopHas paboTa «BbIsiBIeHHEe U3MEHUYUBOCTH y 0coOei collection.edu.ru
OJIHOTO BU/Ia»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1 http://school-
collection.edu.ru
9 Oddekt ocHoBarenst. IPPexT OyTHIIOUHOTO TOPIIBIIIKA 1 http://school-
collection.edu.ru
10 Murpanuu.  Mzomsuuu  momynsiuuii:  reorpaduueckas, 1 http://school-
Ouoornyeckast collection.edu.ru
11 |EcrecTBeHHBIH 0TOOP — HANPABIAIOMUN (HAKTOP IBOIIOIUH 1 http://school-
collection.edu.ru
12 [[TonoBoii oTOop 1 http://school-
collection.edu.ru



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

13 [[IprciocoOIeHHOCTD OpraHu3MOB Kak pe3yabTaT 0.5 http://school-
MUKPO3BOJIIOLUH. JlaGoparopHas pabora «M3yuenue collection.edu.ru
apoMop(}030B ¥ UIMOAIANTAINI Y pACTEHUI U dKUBOTHBIX)

14 [Tpumepsi MPUCTIOCOOICHU I y OPraHU3MOB: 0.5 http://school-
MopdoJoruueckue,  (GU3UOJIOTHUECKUE,  OHOXMMHYECKHE, collection.edu.ru
noBeaeHuyeckue. Jlaboparopuas pabora «lIpucnocobnenus
OpPTraHU3MOB U UX OTHOCHUTEINIbHAS 11ETIECO00Pa3HOCTDY

15 Bun, ero kputepun u cTpykTypa. Jlabopatopnas paboTal 0.5 http://school-
«CpaBHEHNE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO) collection.edu.ru

16 (Crpykrypa Buzna http://school-

collection.edu.ru

17 BunooOpa3oBaHue Kak pe3yiabTaT MUKPOIBOIIOLUU http://school-

collection.edu.ru

18 |CBsI3b MUKPOABOJIIOLMH U STTUIEMHOJIOTUH http://school-

collection.edu.ru

19 Makpossomtonus. [laneoHTOIOrNYECKHE METOABI U3Y4EHHS http://school-
PBOJIIOLIMU collection.edu.ru

20 |buoreorpaduyeckue METOAbI U3YUYECHHUS IBOJIIOINH http://school-

collection.edu.ru

21 OMOpHUOIOTHYECKHE U CPaBHUTEIBHO-MOP(OIOrHYECKUE http://school-
METO/IbI U3YUYEHHS IBOIIOLIMU collection.edu.ru

22 |MonekynsipHO-TeHETHUECKHE, OMOXHMHYECKHE u http://school-
MaTeMaTUYECKUE METO/Ibl U3YyUEHHUS IBOIIOLIMU collection.edu.ru

23 |O6mue 3aKOHOMEPHOCTH 3BOJTIOLINH http://school-

collection.edu.ru

24 |AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOIOIIMHI http://school-

collection.edu.ru

25 |HayuHble runote3bl IPOMCX0XKIEHUS )KU3HU Ha 3emiie http://school-

collection.edu.ru

26 |JlonayuHble IPEICTABICHUS O 3aPOKICHUH KU3HU http://school-
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collection.edu.ru

27 |OCHOBHBIE 3Tallbl HEOPTAHUYECKOW IBOJIIOIIUU http://school-
collection.edu.ru
28 [['umoTe3bl 3apOKIACHUS )KU3HU http://school-
collection.edu.ru
29 Uctopuss 3emnn u meronbl e wusyuenus. JlabopatopHas 0.5 http://school-
pabora «M3ydeHWe © ONMUCAHHE WCKOMAEMBIX OCTATKOB collection.edu.ru
JPEBHUX OPTaHU3MOB)
30 HavanpHble 3Tanbl opraHMuecKoi 3BOJIOLNUN http://school-
collection.edu.ru
31 DBOMIOLUS IYKAPUOT http://school-
collection.edu.ru
32 OcHOBHBIE ~ 3Tambl  3BOJIIOIMM  PACTUTENBHOIO  MUpA. 0.5 http://school-
[Ipaktuyeckas pabora «M3ydeHne OCOOEHHOCTEH CTPOCHHUS collection.edu.ru
pacTeHHii pa3HbIX OTIEIOBY»
33 OCHOBHBIE 3TaIbl YBOJIIOIIUN KUBOTHOTO MUPA http://school-
collection.edu.ru
34 OBosonisl KUBOTHBIX. [lpakThuueckas pabora «M3ydenue 0.5 http://school-
0COOCHHOCTEH CTPOCHHUS MO3BOHOYHBIX JKHUBOTHBIX) collection.edu.ru
35 Pa3BuTHe *u3HM Ha 3eMJIe 110 3paM U Nepuojiam http://school-
collection.edu.ru
36 MaccoBble  BBIMHpPAaHUST —  JKOJOTHYECKHE  KPHU3HUCHI http://school-
IIPOLLIIOTO collection.edu.ru
37 CoBpeMeHHBIN YKOJTOTHYECKUN KPU3HUC, €T0 OCOOEHHOCTH http://school-
collection.edu.ru
38 CoBpeMeHHast cucTeMa OPraHMYeCKOro MpOILIOro http://school-
collection.edu.ru
39 OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPraHU3MOB http://school-
collection.edu.ru
40 AHTpONOJIOTHs — HayKa O YeJIOBEKe http://school-
collection.edu.ru
41 Pa3BuTHe npencraBiaeHuil 0 IPOUCX0XKIECHNUN YETIOBEKa http://school-
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collection.edu.ru

42 Mecto 4enoBeka B CHUCTEME OpPraHMYECKOro  Mupa. 0.5 http://school-
JlaboparopHasi pabora «V3ydeHue OCOOEHHOCTEH CTpOEHUs collection.edu.ru
CKeJIeTa YeJIOBEKa, CBA3aHHBIX C MPSIMOXO0XKIACHUEM)

43 JIBYOKyIIIME CUJTBI AaHTPOTIOTEHE3a http://school-

collection.edu.ru

44 CooTHolIeHHE OHMOJIOTMYECKUX U COLMUATBHBIX (DaKTOPOB B http://school-
AHTPOIIOTCHE3e collection.edu.ru

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a http://school-

collection.edu.ru

46 [Taneorenerrka u najaeoreHOMHUKa http://school-

collection.edu.ru

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA http://school-

collection.edu.ru

48 [UYenoseueckue packl. IIpaktuueckas pabora «M3ydenue 0.5

PKOJIOTUYECKHX aJ[anTalliil 4eIOBEeKay

49 MexaucuuIIMHAPHBIE METOIbI AHTPOIIOJIOTMH http://school-

collection.edu.ru

50 [BapokaeHue u pa3BUTHE SKOJIOTUU http://school-

collection.edu.ru

51 Metonst  sxonmoruu. JlaGopatopHas pabotra «M3yueHue 0.5 http://school-
METOJIOB DKOJOTHYECKUX UCCIIEOBAHMI collection.edu.ru

52 [3HaueHue HKOJIOTUYECKUX 3HAHUU IS YeTTOBEKa http://school-

collection.edu.ru

53 [Okonoruueckue GPaKTOpHI http://school-

collection.edu.ru

54 Abunotnyeckue ¢akropbl. CBET Kak 3KOJIOTUYECKUH (haKTop. 0.5 http://school-
JlaGopatopHass pabota  «BplgBieHHE  MpHUCIIOCOOICHUN collection.edu.ru
OpPraHU3MOB K BIIUSHUIO CBETA)

55 |AOuotnyeckue Qaktopel. TemmepaTypa Kak 53KOJOTMUYECKHMA 0.5 http://school-

(dakTop. JlaGoparopHas pabora «BbIsiBIEHHE TPHUCIOCOOICHUH]

OpPraHU3MOB K BIIUSHUIO TEMIIEPATYPbD»

collection.edu.ru
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56 |Abuotnueckre (GakTopel. BIaXXHOCTP KaK ASKOJOTHYECKHUMA 0.5 http://school-
¢dakrtop. JlabopaTtopHas pabota «AHaTOMHYECKHE OCOOEHHOCTH collection.edu.ru
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 |Cpenpl oOuTaHUS OPTaHU3MOB http://school-

collection.edu.ru

58 |buosioruvyeckue puTMbI http://school-

collection.edu.ru

59 [Kusnennsie (opMbl OPTaHU3MOB http://school-

collection.edu.ru

60 |buotnueckue GpaxTopsl http://school-

collection.edu.ru

61 3HayeHne OMOTHYECKUX B3aMMOICHCTBHM JUISI CYIIECTBOBAHUS http://school-

OpPraHU3MOB B CpeJie OOUTaHMS collection.edu.ru

62 [IKOJOrMYeCcKUE XapaKTEPUCTUKU MOMYJIALNUN http://school-

collection.edu.ru

63 OcCHOBHBIE MTOKA3aTENHN NOMYJISLUUN: YUCIEHHOCTh, INIOTHOCTD, http://school-

BO3pacTHasl U MOJIOBAsi CTPYKTypa collection.edu.ru

64 OcHOBHBIE NOKA3aTENM MOMYJSALUU: POKIAEMOCTb, IPHUPOCT, http://school-

TEMII POCTa, CMEPTHOCTh, MUTPALIUH collection.edu.ru

65 DKojoru4eckasi CTpykTypa MonyJssiun http://school-

collection.edu.ru

66 JInHaMUKa MOIYJISALUU U €€ peryisaius http://school-

collection.edu.ru

67 KpuBsble pocta yncieHHOCTH NOMyNsAuuy. KpuBble BBDKMBaHUS http://school-

collection.edu.ru

68 Okonornyeckas  Huma Buga. JlaGoparopHas — pabora 0.5 http://school-

«[IpucnocobaeHmns: ceMsiH paCTeHHI K pacCeIeHUIO» collection.edu.ru

69 Bup xak cucrema nonysinui http://school-

collection.edu.ru

70 3aKOHOMEPHOCTHU MOBEJICHUS U MUTPAITUI )KUBOTHBIX http://school-

collection.edu.ru

71 Co00111€CTBO OpraHU3MOB — OMOIICHO3 http://school-

collection.edu.ru
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72

DKocHucTeMa KaK OTKphbITasd CUCTEMA

http://school-
collection.edu.ru

73 KpyroBopot BemecT 1 OTOK SHEPTUU B SKOCUCTEME http://school-
collection.edu.ru

74 OCHOBHBIE IOKA3aTEIN SIKOCUCTEMBI http://school-
collection.edu.ru

75 DKOJOTUYECKUE MUPAMUIbI http://school-
collection.edu.ru

76 N3menenus cooOI1ecTB — CyKIECCHH http://school-
collection.edu.ru

77 [IpuponHble  3KOCHUCTEMBI. JKOCHCTEMBI 03€p U peK. http://school-
DKOCHUCTEMBI MOpPEH U OKEAHOB collection.edu.ru

78 [IpupoHbIe 3KOCHCTEMBI. DKOCUCTEMBI TYH/P, JIECOB, CTEIEH, http://school-
IIyCThIHb collection.edu.ru

79 AHTpPOINOreHHbIE IKOCUCTEMBI http://school-
collection.edu.ru

80 VYpb6oskocuctemsl. [lpaktuueckass pabora «U3yueHue w 0.5 http://school-
ornucaHue ypO03KOCHCTEMBD» collection.edu.ru

81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJIEHCTBUI http://school-
OpPraHU3MOB B DKOCUCTEMAX collection.edu.ru

82 |MexaHu3Mbl BO3ACUCTBUSI 3arpsi3HEHUN pa3HbIX THUIIOB Ha http://school-

CyOOpPraHM3MEHHOM, OpPraHW3MEHHOM, MONYJISAIHOHHOM |
PKOCHCTEMHOM YPOBHSIX

collection.edu.ru

83

buocdepa — obuieruianerapaas 0601049Kka 3eMiIu

http://school-
collection.edu.ru

84

Yuenue B. W. Bepnaackoro o 6uochepe

http://school-
collection.edu.ru

85

3aKOHOMEPHOCTH CYIIECTBOBaHUs OHochepbl

http://school-
collection.edu.ru

86

KpyroBopoTs! BemecTB 1 OMOreOXMMHUYECKHUE IUKITBI

http://school-
collection.edu.ru

87

3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

http://school-

collection.edu.ru
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88 YcroitunBocTh OHOChHEpsI http://school-
collection.edu.ru
89 DKOJIOTUYECKUE KPUZUCHI U UX IPUUUHBI http://school-
collection.edu.ru
90 BozneiicTBue uenoseka Ha 6uochepy http://school-
collection.edu.ru
91 AHTpPONIOr€HHOE BO3JEHCTBUE HA PACTUTENIbHBIA U KUBOTHBIN http://school-
MUD collection.edu.ru
92 Oxpana npupoibt http://school-
collection.edu.ru
93 OCHOBHBIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U http://school-
IIPUPOJIbI collection.edu.ru
94 PammonansHoe  mpupoOLONONB30BAHME U COXPAHEHUE http://school-
OMOJIOTHYECKOTO pa3HooOpa3us 3emin collection.edu.ru
95 O600menue o reme «MUKPOIBOIIONUSA U €€ PEe3yJIbTAThI» http://school-
collection.edu.ru
96 O600menue mo reme «MaKpOIBOIIONHUS U €€ PE3YJIbTaTh» http://school-
collection.edu.ru
97 O600mmenue mo teme «IIpoucxoxxaeHue u pa3BUTHE KU3HU Ha http://school-
3emien collection.edu.ru
98 O6o0menune mo Teme «lIpoucxoxaeHue yenoBeka - http://school-
AHTPOIIOT€HES3) collection.edu.ru
99 O6o0menne 1o  TemMe  «IJKoJorus -  Hayka O http://school-
B3aMMOOTHOIIEHUAX OPraHU3MOB) collection.edu.ru
100 | OGoOuenue no reme «OpraHU3Mbl U cpesia OOUTaHUS
101 | OGoOmienwue Mo TemMe «IKOJOTHSI BUIOB U MOMYISIIUI
102 | O06o6menue no Teme «bruocdepa - rmodabHas FIKOCUCTEMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5
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