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MHOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl TI0 OHOJIOTHM TEOPETHYECKYI0 OCHOBY IS
OTpe/ieNieHHsT MOAXOJAOB K  (OPMHUpPOBAHMIO  COACpXKaHMS  y4eOHOTO  TpeaMmeTa
«buonorusn» COCTABWIH: KOHLENITYaJIbHbIE TOJIOKEHUA dI'0OC COO 0
B3aMMOOOYCJIOBJICHHOCTH LIEJIeH, COJAEp)KaHus, Pe3yJbTaTOB OOydeHHs W TpeOOBaHMU K
YPOBHIO TIOJITOTOBKH BBIMYCKHUKOB, TIOJOXKEHM 00 OOMMX 1EJIX | TPHUHIMIAX,
XapaKTepH3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpellHero o01ero oOpa3oBaHus B
Poccuiickoit @enepaimy, a Takke MOJOXKEHUA O crelmduke Ouosorud, €€ 3HAYCHHU B
TIO3HAHWM XMBOW TIPUPOJIBI M OOECTICUYCHUM CYIIECTBOBAHUS YEJOBEYECKOrO OOIIecTBa.
CornacHO Ha3BaHHBIM TMOJIOKEHHSIM, OIPE/ICNICHBl OCHOBHBbIE (DYHKIMH TPOTPaMMBI IO
ouosiorun u e€ CTPyKTypa.

[Iporpamma mo Ouonoruu AaéT TpelCTaBleHHE O Lensix, 00 oOmel crpareruu
00y4yeHHsl, BOCTMTaHHMSI M pa3BUTUS OOYyYAIOIIUXCS CpeACTBaMU Yy4eOHOro TpeaMeTa
«buonorus», ompenenser o0s3aTeIbHOE TMPEAMETHOE COJEp)KaHUue, €ro CTPYKTYpY,
pacripesiesieHde T0 pa3ziesiaM U TeMaM, PeKOMEHIYEeMYIO MOCIeI0BaTeIbHOCTh M3YYCHUS
y4eOHOTO MaTepuaiia ¢ y4ETOM MEXMpPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTHKU
00pa3oBarebHOTO MpoLiecca, BO3PACTHBIX OCOOEHHOCTEH 00yUaroUIUXCs.

B mporpaMMe mo OHOJIOTMM TakKe YYHUTBIBAIOTCS TpeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM,  METanpeJIMETHRIM M  TPEeAMETHBIM  pe3yiabTataM  OOydyeHus B
(GOpPMHUPOBAaHMM OCHOBHBIX BHIOB y4€OHO-IO3HABATENILHOM  JI€SATEIHHOCTH ydeOHBIX
JedcTBU 00y4arouMXcs MO OCBOSHHIO COJEpPKaHMs OHOJIOTHMYECKOTO 00pa3oBaHMs.

B mporpamme mno Owosormm (10—11 xmaccel, 06a30BBI ypOBEHb) peaTM30BaH
OPUHIMIT ~ TPEeMCTBEHHOCTH B W3Y4YeHMH Owuoyioruy, Onarojgaps uYeMmMy B Heid
NpOCMAaTpUBACTCsl HAMPABICHHOCTh HA Pa3BUTHE 3HAHUWIM, CBSI3aHHBIX C (POPMHUPOBAHHEM
€CTECTBEHHO-HAYTHOTO MHUPOBO33PEHH, [ICHHOCTHBIX ~ OpHEHTalMii  JINYHOCTH,
AKOJIOTHIECKOTO MBIIUICHUS, TPEJCTaBICHHHA O 370pPOBOM 00pa3ze XM3HU U Oepe’KHbIM
OTHOIIIGHWEM K OKpyXaromei mnpupoaHoit cpene. I[lostomy Hapsiay ¢ u3ydeHHEM
00111e0MOJIOTUECKUX TEOpUH, a TaKke 3HAHMM O CTPOCHWM JKUBBIX CHCTEM pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX TMPOTEKAIOIIMX B HHUX MpPOILECCOB B MpOorpaMme IO
OWOJIOTHMM YZAEJIEHO BHUMAaHME FHCIIOJIb30BAHMIO TIOJyYEHHBIX 3HAHMKA B TIOBCEIHEBHOM
KU3HU JUI PELeHUs TPHKIAHBIX 337ad, B TOM YHUCIe: MPO(WIAKTUKA HACIECTBEHHBIX
3a007eBaHMii  YENIOBEKa, MEJIMKO-TEHETHIECKOrO0  KOHCYJILTUPOBAHWS, 00OCHOBaHUS
HKOJIOTHIECKH LIeJIeCO00pa3sHOTO TMOBEJIEHHUS B OKpY)Kalollleld MpUPOJHOM cpeje, aHaiu3a
BIMSHUSL  XO3SAWCTBEHHOM [JESITEbHOCTH 4YEJIOBEKAa HA COCTOSHHE TIPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCWICHHE BHUMAHMS K TPHUKIQJIHOW HANpaBJIeHHOCTH
yuyeOHOro mpeamera «bHONOTHSA» TMPOJAMKTOBAHO HEOOXOJUMOCTBHIO OOecredeHus
YCIIOBWI I pEIIeHWS OJHOM W3 aKTyalbHBIX 3aJad IIKOJHHOTO OHOJOTHIECKOTO
o0pazoBaHusi, KOTOpas TNpexarojaracT (GOpMHPOBaHME y OOYYAIOIIMXCS CIOCOOHOCTH
aIalTUPOBAaThCA K M3MEHEHUAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

bronoruss Ha ypoBHe cCpemHero oOmero oOpa3oBaHHMS 3aHMMAET BAXKHOE MECTO.
Ona obecrnieurBaeT (GopMHUpOBaHHE y OOyUalOUIMXCS TNPEACTABICHHN O HAYyYHOU KapTHHE
MUpa, pacIIupsieT U 0000IIaeT 3HAHUS O KUBOW MPHPOJE, €€ OTIMYUTEIHHBIX MPU3HAKAX



— YPOBHEBOW OpraHM3alMi M SBOJIOIMM, CO34a€T YCJIOBMS JJIsi: TO3HAHMUS 3aKOHOB
XKUBOW TpHUpOAbl, (OpMUpPOBaHMA (DYHKIMOHAILHOW TPAMOTHOCTH, HAaBBIKOB 310POBOTO
u OGe3omacHOro oOpasza >KU3HHM, SKOJIOTHYECKOTO MBIIUICHUSI, [IECHHOCTHOTO OTHOIICHUS K
JKUBOM TIPUPOJIE U YEJIOBEKY.

bonbmioe 3HaueHue OHONOTWS KMEET TakkKe [JIsI PEUICHUs] BOCIUTATENbHBIX U
pa3BHBAIOIIMX 337a4 CpeaHero oOImero oOpa3oBaHMs, COIMAIM3AIMA OOYyJarOITUXCS.
W3ydenne Ouonormu oOecredyuBaeT yCIOBHS sl (OPMHUPOBAHUS HHTEIUICKTYaIbHBIX,
KOMMYHUKAIMOHHBIX ¥ HMHQOPMAIMOHHBIX  HABBIKOB,  OCTETUYECKON  KYJIBTYpBHI,
CIOCOOCTBYET HHTETrpali OWOJOTHYECKUX 3HAHWKA C TPEJCTABICHUAMH W3 JAPYTUX
yueOHbIX TPEAMETOB, B YacTHOCTH, GW3uKHM, xumuu u reorpadpun. Ha3BaHHbIE
MOJIOKEeHUsT O TMpe/lHa3HaueHnu yyeOHoro mnpeamera «buosorus» cocTaBWwid OCHOBY IS
OTpEJICJICHHsT  TMOJXOJOB K OTOOpY MW CTPYKTYPHPOBAaHHIO €r0  COJICpKaHus,
NPEICTABJICHHOTO B MPOTPaMME MO OUOJIOTHH.

Ot6op coxmepxanust yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TMO3UIMHA KyIbTYpOCOOOPAa3HOTO TMOAXOAa, B COOTBETCTBUU C KOTOPHIM
oOyuaromuecs: JOJDKHBI OCBOWUTH 3HAHMS W YMEHMS, 3HAYUMBIC [JI1  (OPMHUPOBAHUS
o01Ie KyJabTyphl, OTpEEIAIONINE aJeKBaTHOE TIOBEJICHME YEJIOBEKa B OKpPY)KArOIICH
NpUPOJIHON  cpele, BOCTpeOOBaHHbIE B TIOBCEJIHEBHOW JKM3HM W TMPAKTHYECKOU
nesrenbHocTH.  Oco0oe MecTo B JITOH CHCTEME 3HAaHMM 3aHUMAlOT  SJIEMEHTHI
COIEp)KaHus, KOTOpbIE CIyXaT OCHOBOM i (opMUpOBaHMS TPEICTaBICHUA O
COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTMHE MHpa M LEHHOCTHBIX OpHEHTAIMIX
JMIHOCTH, CTIOCOOCTBYIOIIMX T'YMaHM3AIMK OHOJIOTHUECKOTO 00pa30BaHU.

CTpyKTyprpOoBaHUe COJIepKaHusg ydyeOHOTO Marepuajga B MPOTrpaMMe IO OHOJIOTHH
OCYIIECTBICHO C Yy4YE€TOM TPHOPUTETHOTO 3HAYCHUS 3HAHUM 00 OTIMIUTEIBHBIX
OCOOCHHOCTSIX JKMBOW TIpHUPOJABI, O €€ YPOBHEBOW OpraHm3aii W SBOJIOIMH. B
COOTBETCTBUM C OTUM B CTpyKType YyueOHoro mnpeamerta «buosnorus» BbIIeICHBI
cieaymole cojepkareibHele JmHMM: «buosiorus kak Hayka. MeToapl Hay4HOTO
no3HaHws», «KneTka kak Owosiormaeckas cuctema», «OpraHmsM Kak OwoJIoTHIeCKas
cuctema», «CucteMa W MHOT00Opa3ue OpPraHuuecKOro Mupa», <«IBOJIOLMSA JKUBOU
OPUPOABD, «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp m3yuenuss yuyeOHoro mpenmeta «buosiorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
o0yJaromuMucsl  3HAHUSIMHU O  CTPYKTYPHO-(PYHKIMOHATHHOW  OpraHM3alii  >KHBBIX
CHCTEM pa3HOTO paHra W TPHOOpETECHHE YMEHMH WCTIONb30BaTh OSTH 3HAHWS A
TPaMOTHBIX JCHCTBUM B OTHOLICHUH OOBEKTOB KMBOM TPHUPOABI U PEIICHHUS Pa3IMIHBIX
KM3HEHHBIX TPOOJIEM.

JocTwkeHue 1enu m3ydeHuss yueOHoro mpenmeTa «buomnorus» Ha 6a30BOM ypOBHE
o0ecrneuynBaeTCsl pelleHHeM CIeAYIOINX 3a/1ay:

OCBOCHHE OOYYarOIIUMHUCS CHUCTEMBbI 3HAHMHA O OHWOJOTHIECKUX TEOPUSIX, YUCHHUSIX,
3aKOHAX, 3aKOHOMEPHOCTAX, THUIOTE3aX, TMpaBWIAX, CIYXallMX OCHOBOW IS
dbopMUpOBaHMS TPEJCTABJICHHN O €CTECTBEHHO-HAyYHOW KapTHHE MHpa, O MeEToAax
HAay4YHOT'O TMO3HAHMS, CTPOCHWHM, MHOTOOOpa3uMu M OCOOEHHOCTSIX JKMBBIX CHUCTEM Pa3HOTO
YPOBHS OpraHu3alliy, BBIJAIOLIUXCS OTKPBITHAX W COBPEMEHHBIX HCCIEIOBAaHUAX B
OMOJIOT UK,



dbopmupoBaHMe y  OOy4arOmMXCs ~ TO3HABATEJIbHBIX, HHTCIUICKTYAIbHBIX |
TBOPUYECKUX CHOCOOHOCTEH B MpOLECCe aHAIM3a JaHHBIX O IMyTSIX pa3BUTUA B OMOJIOTHU
HAyYHBIX B3TJIS0B, WIEH M TMOJXOJOB K M3YUYCHHIO JKUBBIX CHCTEM pa3sHOTO YPOBHS
OpraHm3aliy;

CTAHOBJICHHE y OOydYarommxcs oOIei KylbTypbl, (YHKIMOHAIHLHONW T'PaMOTHOCTH,
pa3BUTHE yMEHHMH OOBSCHATH W OLECHUBATh SBJCHHUS OKPYXKAIOMIEr0 MHpA >KUBOM
NPUPOIBI HA OCHOBAHWHM 3HAHWIA W OTIBITA, TIOJyYCHHBIX TPH M3yYCHHH OHOJIOTHH,

dbopMupoBaHne y  OOyYarOmIMXCs ~ yYMEHMH  WDUIIOCTPUPOBAThH  3HAUCHHUE
OMOJIOTMMECKHX  3HAHMA B  TPAKTUUECKOW  JESITeIbHOCTH  YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJUIMHCKUX TEXHOJIOTHI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHHE YOEXKAEHHOCTH B BO3MOJKHOCTH T[O3HAHMS YEJIIOBEKOM  KMBOM
NPUPOIBI, HEOOXOIMMOCTH OEpPEeKHOTO0 OTHOIICHHS K HEW, COOJIONCHUS dTUUECKUX HOPM
NpH TIPOBEJCHUM OMOJIOTHIECKHX HCCJIEC 10 BaHHIA;

OCO3HAHWE  IIGHHOCTH  OWOJIOTMMECKHX 3HAaHWKA i1 TOBBIIICHUS  YPOBHS
9KOJIOTHIECKOUN KYIbTYphL, NIl (GOPMHUPOBAHMS HAYYHOTO MHUPOBO33PEHHS;

NMPUMEHEHHE TPUOOPETEHHBIX 3HAHWM W YMEHWHA B TIOBCEIHEBHOW >KW3HHM JIJISt
OLCHKM TMOCJEICTBHI CBOEH JEATECIbBHOCTH II0 OTHOLIEHWIO K OKpYXKaloUIel cpene,
COOCTBEHHOMY  370pOBbIO, 00OCHOBaHME U  COONIOJEHHE Mep  TPOQIIAKTHKA
3a00J1e BaHUI.

B cucteme cpegnero obmero ob6pa3zoBanusi «buosorus», mydaemas Ha 0a30BOM
YpOBHE, SBJIAE€TCS O00sA3aTeNIbHBIM Y4€OHBIM TNPEAMETOM, BXOASUIMM B COCTaB
npeaMeTHoN obsacTi «EcTecTBEHHO-HAYyYHBIE MPEAMETHD.

Jns mydenus Owonoruri Ha 0a30BOM YpOBHE CpeaHEro oOImero o0Opa3oBaHHs
otBoauTcst 68 vyacoB: B 10 kimacce — 34 ygaca (1 wac B Hememo), B 11 kmacce — 34 gaca (1
4ac B HEJICITIO).



COAEPKAHUE OBYYEHMUSA
10 KIIACC

Tema 1. buosorusi kak Hayka.

bruomoruss kak nHayka. CBsi3pb OHONOTHM C OOIIECTBEHHBIMH, TEXHHYECKHUMHU U
JPYTUMH €CTECTBEHHBIMU HayKamH, (Guiocoduei, 3THKOW, SCTETHKONW U mpaBoM. Poub
Omonorni B  (QPOPMHPOBAHMM COBPEMEHHOM Hay4HOW KapTuHel wmupa. Cucrema
OMONIOTUYECKHX HayK.

Metoabl TO3HAHMS JKMBOM MpUpOAbl  (HAOMIOAEHHE, DSKCIIEPUMEHT, OIMCaHuE,
M3MepeHre, Kiaccuukaius, MOJEIUPOBaHUE, CTaTUCTUUEcKas oOpaboTKa JaHHBIX).

JdeMoHcTpanum:

[Toprpetsr: Y. {apeun, I'. Mennens, H. K. Konsuos, /. Yorcon u @. Kpuk.

TaOmmel ¥ cxeMbl: «MeToAbl TIO3HAHUS JKHBOMW TPUPOIBI».

JlabopaTropHble W NpakTHYeCcKUue padoThl:

[Ipaktiueckas pabota Ne 1. «/cmonp30BaHMe pa3iMUHBIX METOAOB TPHU W3YYEHHU
OHMOJIOTHYECKHUX OOBEKTOBY.

Tema 2. ’)KuBble cHCTEeMBbI M UX OPraHU3aus.

KuBble cuctembl (OMOCHMCTEMBI) Kak TNpeAMeT IBydeHus Owuonorun. Omimuve
JKUBBIX CHCTEM OT HEOPraHWYE€CKOUW MPHUPOJIbL.

CBoiicTBa OHMOCHUCTEM U HX pa3zHOOOpaswe. YPOBHM OpraHM3alid OWOCHUCTEM:
MOJICKYJISIPHBIM,  KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHbIM, TOMYJISIIIMOHHO -BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIICHOTHYECKUI), OHOC(hepHBIiL

JdeMoHcTpanm:

TaOmmpl U cxembl: «OCHOBHBIC TIPH3HAKK >KU3HWY, «YPOBHH OpraHM3aliy >KHUBOU
TIPUPO IBD.

O6opynoBanue: moxaenb mosekyasr JIHK.

Tema 3. XumnuyecKkuii COCTaB U CTPOEHHUE KJIETKH.

XAMUYECKHM  COCTaB  KJIETKH.  XWUMHYECKHE  JJIEMEHTBl:  MaKpOdJJIEMEHTBI,
MUKpO3JeMeHThl. Boja u MuHepaibHble BEIIECTBA.

@yHKIMM BOJBI U MUHEPAIBbHBIX BEIIECTB B KieTke. [lopnepkaHne 0CMOTHUECKOTO
OamnaHca.

benku. CoctaB u cTpoeHue O€JIKOB. AMHHOKHCIOTBI — MOHOMEpPHI OEJKOB.
He3zameHnMble W 3aMEHMMBIE AMUHOKHCIIOTBL. AMHHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OE€JIKOBOM MOJIEKYJbl (MEpBUYHASA, BTOPUYHAS, TPETUYHAs WU YETBEpPTHUUHAS
CTpyKTypa). XUMHUUECKUE CBOMcTBa 0enkoB. bronormieckue QyHKImM OenKoB.

@epmeHTsl — Ouonormdeckue Karammzatopsl. CTpoeHue (QepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas creiupuaHocts. Kodepmentsl. Buramunbl. Otnmuus (epMeHToB
OT HEOPraHMYECKUX KaTaIM3aTOPOB.

VYrieBonbl: MoOHOcaxapunbl (TJIFOKO3a, puO03a M J1e30KCHpH003a), JHCaXapHibl
(caxapo3a, JaKT03a) W MOJHCaxapuabl (Kpaxmal, TIMKOTEH, LeJUTI003a). bronormieckue
(GYHKIMU YTIIEBOJIOB.



Jlumaner:  Tpurmvmepunbl, Gochomummasl, ctepounsl. ['wapoduibHO -THApOoYoOHBIE
cBoiictBa. buonormueckue GyHkimm swmmunoB. CpaBHEHHE —YIVIEBOAOB, O€JIKOB H
JUIAIOB KaK UCTOYHHKOB SHEPrUM.

Hyxnennossie kucnotel: JJHK u PHK. Hykneotunsl — MOHOMEpBI HyKJIEHHOBBIX
kucioT. Crpoenme u ¢ynxkmm [IHK. Crpoenme u ¢ynxkimm PHK. Bugst PHK. AT®:
CTpoeHHE ¥ (YHKIMHU.

[urosiorust — Hayka o kietke. KnetouHas teopusi — nmpuMep B3aMMOJIEWCTBUS UIIEH
U (DakTOB B HAYYHOM TMO3HAHWH. METOIbI M3YUEHHS KIICTKHU.

Knetka kak mnenoctHas >kuBasg cuctema. OOIue NPH3HAKK KJIETOK: 3aMKHyTas
HapykHas meMOpana, mouiekynsl JIHK kak reHeTmueckuid ammapar, cUCTeMa CHHTE3a
Oeka.

Tunbl  KIETOK: JyKapHoTHYeckas | mpokapuoTHiueckas. OcoOEHHOCTH CTpOeHUs
npokapuoTHueckoil kineTku. Knetounas crtenka Oakrepuil. CTpoeHHE 3yKapHOTHUECKOMH
kIeTki. OCHOBHBIE OTIMYMSI PACTUTEIHHOM, >KMBOTHOW W IPUOHOM KIIETKU.

[loBEpXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAIMKC, MX
¢byaxkipm.  [Inasmarnueckas memOpana, €€ cBoictBa W (pynkimm. [urormmazma u eé
opraHounsl. OnHomemOpannble  opraHounbl  kietkw:  OIIC, armmapar  ['ombmxw,
m3ocoMbl.  [lojlyaBTOHOMHbBIE ~ OpraHouibl  KJIETKH:  MUTOXOHAPWM,  IUIACTHIBL
[TpoucxokaeHne MHUTOXOHAPWA M IUIacTUA. Bunmbl 1wiactua. HememOpaHHBIE OpraHowmabI
KJIETKH: pUOOCOMBI, KJIETOYHBIM LIEHTP, UECHTPHOJM, PECHUYKH, KryTUKH. DyHKIMH
OPraHouJI0B KJIETKU. BriouyeHus.

SAnpo — perynsTopHblii LeHTp KieTkH. CTpoeHue sapa: saepHas 000JI04YKa,
KapuoIuia3Ma, XpOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[unarpammbl:  «PacnpeneneHye XHMHUYECKHMX JJIEMEHTOB B HEXMBOM NPHUPOJE»,
«PacnpeieIeHHE XUMHUYECKUX DJIEMEHTOB B JKUBOUW MHPUPOIEY.

TaOmmmpr u  cxembl: «llepuonmueckas TaOmuila XUMUYECKUX — DJIEMEHTOBY,
«CTtpoenrie MOJIEKyJbI BOABDY, «buocunre3 Oenka», «CTpoeHHE MOJEKYJIBI OeKay,
«Ctpoenne ¢epmenray, «HyknenmHoBbie kuciotel. JIHK», «Ctpoenne Momnexkynsl ATDy,
«CTpoeHHe »HYKapuOTHMYECKOM KIeTKW», «CTpoeHue KUBOTHOW KIeTKm», «CTpoeHue
pacTuresibHOM  KIEeTKW», «CTpoeHHMe NpPOKapUOTUUECKON KiIeTkw», «CTpoeHue sapa
KICTKI», «YTICBOABDY, «JIUIMIBI.

OOopynoBaHue:  CBETOBOM ~ MHKpPOCKON,  OOOpyIOBaHME Ui  MNPOBEICHUS
HaOJIIO/ICHU, W3MEpEHH, SKCIEPUMEHTOB, MUKpOIpEenaparbl pPacTHTENbHBIX, >KUBOTHBIX
U OaKTepUaIbHBIX KIIETOK.

JlaboparopHble M IpaKTHYeCKHe padoThI:

JlaboparopHass padora No 1. «lM3ydeHue KaTaUTHIECKOW aKTUBHOCTH (DEpMEHTOB
(Ha MprMepe aMWIa3hl WIA KaTaliasbl).

JlaGoparopHas pabota Ne 2. «M3ydeHuwe CTpOoeHMs KJIETOK pPacTCHUWI, KUBOTHBIX U
OakTepuii 1O MHUKPOCKOTIOM Ha TOTOBBIX MHKPOTPEINapaTaxX W WX OIMHCaHHUE».



Tema 4. JKuzneneareJbHOCTh KJICTKH.

Ob6meHn BemiecTB, Wi MeTa0omm3M. AccuMwiAlmg (TWIACTUUECKUHA OOMEH) W
TUCCUMMIISIIMS  (DHEpreTHdecKnii OOMEH) — JIB€ CTOPOHBI €JMHOTO  Tpoliecca
Metabommma. Ponb  3aKOHOB  COXpaHEHHMS BEIIECTB M HSHEPrUM B  TOHMMaHUU
MeTabommMma.

Turmet oOMeHa BemecTB: aBTOTPO(HBIA W reTtepoTpodHbid. Ponb depmeHTOB B
0OMEHe BEIIECTB U MPEBPAIICHUN DHEPTUUA B KIIETKE.

®otocunre3. CBetoBas u TeMHOBas (a3bl QorocunHre3a. Peakmm QotocunTesa.
OddexTrnBHOCTE GoTOCHHTE3a. 3HaUYeHWe (OTOCHHTE3a IS >KM3HM Ha 3emuie. Brusaue
yClIOBWA cpelbl Ha (OTOCHMHTE3 U CHOCOOBI TOBBIIEHHS €ro MPOJAYKTHBHOCTU Y
KyJIbTYPHBIX pPacTEHUI.

XemocuHTe3. XeMOCHUHTE3UpYyIoUIe OakTepuy. 3Hau€HWE XEMOCHHTe3a Ui JKU3HU
Ha 3emie.

OHepreTnueckuii oOMeH B KIeTKe. PaciiersieHue BeEIIeCTB, BBIACICHUE U
AaKKyMYJIMPOBaHHE »HHEPruM B KJIETKE. OTambl HSHEPreTUIEeCcKoro oOmeHa. [nukomis.
bpoxenne wu ero Bunbl. KuCIOpogHOE OKHUCIEHHWE, WIM KIETOYHOE JIbIXAHHE.
OxucnurenbHoe (ochopumpoBanue. Ih(HEKTUBHOCTh IHEPreTUYECKOro oOMeHa.

Peakmmu marpuuHoro cunTte3a. ['enetmdeckas wHdpopmamms u JIHK. Peammarms
reHeTniecko wuHbpOpMalMM B  KJIEeTKe. | eHeTHMYecKWid KOJI H €ero CBOWCTBa.
Tpanckpurmmst — Matpuusbiii cunre3 PHK. Tpancnmsimst — Ouocunre3 Oenka. Jraribl
tpaucisinu. KonupoBanwe amMuHOKHCIOT. Ponb pubocom B OuocuHTe3e Oeka.

Hexnerounsie ¢opmbl xu3HM — BHpychl. Mctopus oTkpeitesi Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHMS M JKM3HCHHOTO IWMKJIA BUPYCOB. bakrepmodaru.
bone3nn pacTeHuii, JKMBOTHBIX M YEJOBEKa, BbI3bIBAEMbIE BHpycamu. Bupyc
nmmyHoeprmra uvenoBeka (BHUY) — Bo3Oynurens CIIM/]a. O6patHas TpaHCKpHIILS,
peBepTaza u uHrerpasa. lIpoduiakTuka pacnpocTpaHeHHsT BUPYCHBIX 3a00JI€BAHMUIA.

JdeMoHcTpanum:

[Hoptpets: H. K. Kousbrios, /1. . BanoBckuii, K. A. Tumupsizes.

Tabmaer w cxembl: «Tumbl  muraswssy, «Metabommsmy, «MUTOXOHIPUSIY,
«OHepreTHdecKkuii  o0OMen», «Xyopomiact», «®Dotocunre3», «Ctpoenne JIHK»,
«Ctpoenrie ®u (QyHKIMOHMpOBaHMEe TeHa», «CuHTe3 Oenka», «['eHeTHIEeCKUud KOI»,
«Bupyce», «baktepuodarm»y, «Crtpoenme u ku3HeHHbI 1wk Bupyca CII]la,
Oakreprodaray, «Pemmkarms JTHK».

ObopynoBanue: Moaenu-amummkaimi — «YaBoenne JHK u  tpasckpurmmsy,
«buocunre3 Oenka», «CTpoeHue KICTKW», Mojenb cTpykrypsl JIHK.

Tema S. Pa3MHOKeHHe M1 MHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KneTouHbnii 1wk, Win KU3HEHHBIM 1MWK KieTku. Mutepdaza m mwuro3. [Iporeccsi,
npoTtekaromue B uHTepdaze. Pemmkamms — peakimst MarpuuHoro cunre3a JIHK.
Crpoenrie XpoMOcOM. XpOMOCOMHBIH HAaOOp — KapuoTwil. JIWMIUIOWTHBIA W TaruioWIHBIHA
XpOMOCOMHBIE  HaOOpbl. Xpomarunbl. LluTtonmornueckue OCHOBBI Pa3MHOXKEHUS U
WH/IMBUYaJbHOTO Pa3BUTHS OPraHM3MOB.

Henenne knetkn — muro3. Cragum murosa. IIporecchl, MpOUCXOAsIME HA PA3HBIX
CTaAMAX MUTO3a. BHOJIOTMYECKUII CMBICT MUTO3a.



[IporpammupyemMasi Tudeb KIeTKU — aroIro3.

@®opMbl pa3MHOKEHMSI OpraHM3MOB: Oecrosioe M THojoBoe. Buael Oecnosoro
pa3MHOKEHMs:  JEJICHWe  HaJBO€, TMOYKOBaHME  OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BEreTaTMBHOE  pa3MHOKeHHEe. VICKYCCTBEHHOE  KJIIOHMPOBaHHE
OPraHM3MOB, €r0 3HaAUY€HUE [JI CEJICKIIMU.

[lonoBoe pa3MHOkKEHHE, €T0 OTIAMYMA OT OECIOJIoro.

Meiio3. Craguu wmeio3a. I[lpouecchl, npoucXoAsiIMe HA CTaausIX Meio3a.
[loBenenne xpomocoM B meino3e. KpoccuHrosep. buosnormdeckuii CMbICI M 3HAYEHUE
MeHo3a.

['ameTorenes — mpouecc 0Opa3oBaHMs MOJIOBBIX KIETOK Y JKMBOTHbIX. [losioBbIe
JKeJle3bl: CEMEHHUMKM W smyHUKU. OOpa3oBaHME M Pa3BUTUE IMOJIOBBIX KJIETOK — TaMeT
(cnepmaro3ous, fieKiIeTKa) — crepMmaroreHe3 M oBoreHe3. OcoOEHHOCTH CTPOEHUsS
AMIEKIeTOK U cniepmaro3ounoB. OmiogotBopeHue. llapreHorenes.

NHunuBunyaisHOe pa3BuUTHE (oHTOTEHE3). DOMOpHOHAITLHOE pa3BUTHEC
(amOpuorene3). DOtanbl AMOPHOHATBHOTO  PAa3BUTHS Yy  TO3BOHOYHBIX  JKUBOTHBIX:
npoOlieHre,  TacTpyisimsi, opraHorese3. IloctamOpuoHanbHOE  pa3BuTHe.  TuIribl
MOCTAMOPHOHATIBHOTO Pa3BHUTHSA: TPSIMOE, HemlpsMoe (JIMIUHOYHOE). BimsHue cpeanl Ha
pa3BUTHE OPraHM3MOB, (HaKTOPBI, CMIOCOOHBIC BBI3BIBATH BPOXKAEHHBIE YpOJICTBA.

Poct u pa3Burve pacteHuil. OHTOT€HE3 LBETKOBOTO pAacTEHUs: CTPOCHHE CEMEHH,
CTaJuM Pa3BUTHA.

JdeMoHcTpanum:

Tabmmmet u cxeMbl:  «DopMbl  pa3MHOMKEHHMSI  OpPraHm3MoB»,  «J[BoMHOE
OIUIOJIOTBOPEHUE Yy IBETKOBBIX pacTeHWi», «BeretaruBHOE pa3MHOXKEHHE PACTECHUID),
«Jlenenne kneTkn Oaktepuity, «CTpOoeHHE TMOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBD),
«Knetounsi 1mukm», «Pemmkamms JIHK», «Mwuro3y, «Menosy», «lIpsmoe u HempsiMmoe
pa3Butue», «l'aMeTroreHe3 y MIICKONMTAIONIMX M 4YeJoBeKa», «OCHOBHbIE CTaJMU
OHTOTEHE3a».

Ob6opynoBanue: MHKPOCKOTI, MUKpPOTIpEnapaThbl «CriepMaTo30uIbl
MJIEKOTMTAOIIEroy»,  «ShlekieTka  Miekormraiouero», «KapuokuHes B KIeTKax
KOpelllka JIyKa», MarHuTHas Mojelb-amukaims «/lenenve wnetkw»y, moxaens JIHK,
MO/1eJIb MeTa(asHOM XPOMOCOMBI.

JlabopaTropHble W NpakTHYeCKUe pPadoThI:

JlaboparopHas pabota Ne 3. «HabmoneHue mMuro3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MHKpOMpenapaTax».

JlaboparopHass padota No 4. «l3yueHue CTpOEHHs TMOJOBBIX KIETOK HAa TOTOBBIX
MUKpOTIperapaTax.

Tema 6. Hacsie1CTBEHHOCTh M H3MEHYUBOCTH OPraHMU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3Burvs TreHETHMKM. Posb 1mwrosiorun u
SMOpHOJIOTUM B CTAHOBJCHMM T€HETHKU. BKianm poccHilckux u 3apyOekHbIX Y4YEHBIX B
pa3BUTHE TEHETHKH. MeToJabl TEeHETHKA (THOPUIOJIOTHYECKUN, I[MTOTEHETHYEC KU,
MOJIEKYJISIpHO-TeHeTHUeCcKuif). OCHOBHpIE = TI€HETHUECKHWE  TMOHATHA. | eHeTmdyeckas
CHMBOJIMKA, HCIOJIb3yeMasi B CXeMaxX CKpEeIMBaHUM.



3aKOHOMEPHOCTH HACJEJOBaHMsI MPH3HAKOB, YCTaHOBJEeHHble [. MeHneneM.
MoHoruOpunHOe CKpelnBaHue. 3aKOH €JAMHOO0Opasusi THOPHUIOB TEPBOTO TMOKOJICHUSA.
[IpaBwino pomMuHMpOBaHMS. 3aKOH pacUICIVICHHMS] MPU3HAKOB. ['MIOTE3a YHUCTOTHI ramer.
[TomHOE W HETMOJHOE JOMUHUPOBAHUE.

JurnOpumHoe CKpeluBaHWe. 3aKOH HE3aBHCHMOTO HACJIEOBAaHMS IPU3HAKOB.
[{uroreneTaeckue OCHOBBI AT HOPUITHOTO CKpEeUIMBaHus. Anammsupyroniee
ckpemvBanue. Mcmosib30BaHMe — AHAIMBUPYIONIETO  CKPEIIMBAHMS Ui ONpEAesIeHUS
FEHOTHIIA OCOOM.

CuemienHoe HacnefoBanue mnpw3HakoB. PabGota T. Moprama mo cCHEIIEHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHue cuervieHus T€HOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpoOMOCOMHasi TEOpUSI HACJIEACTBEHHOCTU. [ €HEeTMYECKUE KaPTBhI.

'enetnka mosia. XpOMOCOMHOE OTpeJe/icHHe Tojia. AyTOCOMBI W TOJIOBBIE
XpoMOCOMBI. ['OMOTaMeTHbIe M reTeporaMeTHhle OpraHm3Mbl. HacnegoBaHue Mpu3HAKOB,
CICTUICHHBIX C TOJIOM.

N3meHunBOCTh. Buabl M3MEHYMBOCTH: HEHACJICACTBEHHAs W HacJeACTBEHHas. Poub
Cpebl B  HEHACNEJCTBEHHOM M3MEHUMBOCTHU. XAapakTEPUCTHKA MOJIU(PHUKAIMOHHOM
M3MEHUYMBOCTU. BapuaimonHelidi psia W BapuapioHHas kKpuBas. Hopma peaxipm
npm3Haka. KojnuecTBeHHbIE M KAaueCTBEHHbIE MPU3HAKM M WX HOpMma peakimu. CBOWCTBa
MO TU(UKAIFO HHO M M3MEHYMBOCTH.

HacnenctBennas, WIM  TCHOTUIMYECKas, MMCEHINMBOCTh.  KoMOuMHaTHBHAs
M3MEHYMBOCTh. Meii03 M TMOJIOBOM MpOleCC — OCHOBAa KOMOMHATMBHOW W3MEHYMBOCTH.
MyraipionHass M3MEHYMBOCTh. Kiaccudukamyss MyTalMil: TeHHbIE, XPOMOCOMHEIE,
reHoMHple. YactoTa W TpUYMHBI  MyTaimil. ~ MyrtareHHele  (pakTophl.  3aKoH
TOMOJIOTHUECKHX PSAJIOB B HACJEICTBEHHOW m3MeHunBocTth H. M. BaBmiosa.

BresinepHas HacieCTBEHHOCTh M M3MEHUYMBOCT.

I'enetnka yenoBeka. Kapuotun yenmoBeka. OCHOBHBIE METOJ/bl TE€HETHKH YEJIOBEKa:
TEHEATOTMYECKUM, OJM3HELOBBIM, I[MTOTCHETUMECKUN, OMOXUMHUYECKHUM, MOJIEKYJISIPHO-
T'CHETHY € CKHI. CoBpemeHHOE onpeieJICHIe TeHOTHIIA: MOJTHOT€HOMHOE
CEKBCHHPOBAHME, TC€HOTUIMPOBAHME, B TOM uuciae ¢ noMoupto [II[P-anammsa.
HacnenctBennsle 3a00JieBaHMS 4eJIOBEKAa: T'€HHBIC OOJIC3HHM, OOJIC3HHM C HACJICJACTBEHHOM
MPEIPACTIONIOKEHHOCTBI0, XPOMOCOMHbIE 0Oose3nn. (CoMarMueckue U TEeHEepaTHBHBIC
myTaimi. CTBOJIOBbIE KJIETKW. [IpvHIMIBI 370poBOTO 00pa3a >KW3HM, JAUArHOCTHUKH,
npoQWwIakTUKA W JIeYeHHWs  TeHeTHYeCKHX  Oolie3Hel.  MeauKo-TeHEeTHIECKOoe
KOHCYJIbTUPOBAHME. 3HAUCHUE MEAMIMHCKON TE€HETHMKH B TMPEJOTBPAILCHUA U JICYECHUH
FeHESTUYCCKUX 3a00JICBaHUI YCIOBEKA.

JdeMoHcTpanm:

[loptpets: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukon, H. B.
Tumodees-Pecosekuii, H. 1. BaBuos.

TaOmmpr 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAaHWE W €ro IMTOTeHEeTHYeCKas
OCHOBa», «3aKOH pacUICIUVICHUS U €ro IMTONeHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI
ramet™», «/lmrumopumHoe ckpemmBaHue», «lluTONOTHMYECKHE OCHOBBI JTUTHOPHIHOTO
CKpeuuBanus», «Menos3y», «B3aumoneiicTBue aiebHbIX T€HOB», «I €HEeTH4eCKHE KapThl
pacTeHWii, JKMBOTHBIX M  4YeJioBeka», «l'eHeTnka  Tmona»,  «3aKOHOMEPHOCTH



HacJIe/I0BaHMs, CLEIUVICHHOTO C MoJiom», «KapHoTwmbel denoBeKa W KUBOTHBIX», «Bubl
M3MEHUMBOCTI»,  «MoaupukaimonHas  W3MeHUYMBOCTh»,  «HacnenoBanwe — pesyc-
daxTopa», «['eHeTHKa Tpymn KpoBw», «MyTallMOHHAS M3MEHYUBOCTHY.

O6opynoBanue: MO JI€JIA-AIMUIUKALUHA «MoHOTHOpUITHOE CKPEIIMBAHUEY,
«HemnomHoe nomuHMpoBanue», «JlurnopunHoe ckpeniuBanue», «llepekpéct xpomocomy,
MHKPOCKOII W MHUKpornpernapar «Jlpo3odmwia» (Hopma, MyTtammd (GOPMBI KPBUILEB H
OKpacku Teja), repoapuii «l"opoX MmoceBHOID.

JlabopaTopHble U NMpakTHYeCKHe PadoThI:

Jlaboparopuass pabota Ne 5. «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKpEUIMBaHUs Y AP030(Iibl HA TOTOBBIX MHUKPOIpENapaTax».

JlaGoparopras pabota Ne 6. «M3yuenne MoOAUDUKAIMOHHOW W3MEHYUBOCTH,
MOCTPOCHUE BapHAIIMO HHOTO psA/ia U BapHAllMO HHOW KPHUBOID).

JlaboparopHass pabota Ne 7. «AHamm3 MyTaimii y JApo30Qwibl HA TOTOBBIX
MUKpOTIpenapaTax».

[Ipaktiueckas pabota Ne 2. «CocTaBneHMe M aHAIM3 POJIOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI O0MOTEXHOJIOTUH.

Ceneximsi KaK Hayka U MpouLecc. 3apOXkICHHE CEJEeKIMU U JIOMECTHKalys. YUeHHe
H. V. BaBwioBa 0 IeHTpax MPOWCXOXKICHUI M MHOTOOOpa3us KyJIbTYPHBIX PACTEHHUIA
LleHTphl NPOKUCXOKAEHUS JOMAIIHUX XUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMA. MaccoBbli W MHAMBUAYAIbHBIA OTOOPHI B
CeJeKIMA pacTeHHMd W KuMBOTHbIX. OIleHKa  3KcTepbepa.  bamkopoacTBeHHOE
CKpenuBaHue — WHOpuAWHr. Ywuctas mwHus. CKpellMBaHWE YHCTHIX JMHWA. ['eTeposwc,
win rubpunHas cwia. HeponacTtBeHHoe ckpemBanue — ayrOpuauHr. OtmanéHHas
ruopymsaims U e€ ycrnexu. VICKyCCTBEHHbIM MyTareHe3 W TOJyY€HHE TMOJMITIOUIOB.
JlocTikeHUss CEeNeKUMM PacTEHHH, JKUBOTHBIX M MUKPOOPIraHU3MOB.

buotexHosorust Kak OTpaciib MPOM3BOJICTBA. |'€HHAs HMHXKEHEpHs. DTalbl CO3IaHHUS
pekomOuHantHoit JIHK m  Tpancrennpix  oprammsmoB. KietouHas — MHXKEHEpUs.
Kierounple  KynbTypbl. MHUKpPOKIIOHAIBHOE pa3MHOXEHHE pacTeHud. KionupoBaHue
BBICOKOINPOYKTUBHBIX ~ CEJbCKOXO3SIMCTBEHHBIX ~ OPraHW3MOB.  ODKOJIOTMYECKHE U
stnaeckue npobdsiembl. [MO — reHetnuecku MOIUPUIMPOBAHHBIE OPraHU3MBL.

JeMoncTpaimu:

[Toptpetsr: H. U. BaBuos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

TaOmmpr 1 cxembl: Kapra «LIeHTpbl MPOHUCXOXKICHUS W MHOTOOOpPa3usl KyJIbTYPHBIX
pactenmivy, «lloponbsl gOMamHUX KHUBOTHBIX», «CopTra KyJNbTYpHBIX pacTEHUID,
«Otnanénnas rudpunmamms», «Pabotel akamemuka M. ®. VBanoBay, «llommmonmausy,
«OOBEKTBI OMOTEXHOJIOT U, «Kiterounsle KYJbTYpbI " KJIOHAPOBAHHUE,
«KoHCcTpynpoBaHue U NEPeHOC FE€HOB, XPOMOCOMM.

O6opynoBaHue: MYJSIKM IUIOJIOB M KOPHEIUIOJOB JAMKUX (OpM U KyJbTYPHBIX
copToB pacTteHui, repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTropHble W nNpakTH4YecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJbI M JOCTWKEHHUS CEJIEKIMM PACTeHUM U SKUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHUMIO, IUIEMEHHYI0 (epMy, COPTOUCIIBITATENIbHBIA YYacTOK, B
TEIUIMYHOE XO35UCTBO, TAOOPAaTOPUI0 arpOYHHBEPCUTETA WIM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. JBoaronnoHHast OMOTOTHS.

[IpeAnochUIKM BO3HMKHOBEHHMS HBOJIOLMOHHON TEOpUH. ODBOJIOIMOHHAS TEOpus U
eé¢ Mecto B Owosiornu. BnusHue 5BONIOIMOHHONW TEOpUHM HA pa3BUTHE OHWOJIOTHH U
JPYTUX HayK.

CBuneTebCcTBA IBOJIFOLIUNL. [TaneoHTONIOTHUECKHE OCJIEI0BATEILHOCTE
NOSIBJIEHUS  BUAOB B MAJICOHTOJIOTMYECKOW  JICTOTHMCH, TIEPEXOJHBIE  (OPMBEL
broreorpaduueckue: cxoacTBo u paznuure (payH U Qop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHMECKHE:  CXOJICTBA W pa3imuusi OSMOPHUOHOB  Pa3HBIX  BHIOB
MO3BOHOYHBIX. CpaBHHTEJILHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTUY HBIE,
PYAUMEHTApHBIE  OpraHbl,  aTaBU3Mbl.  MOJIEKYIIpHO-OMOXUMUYECKHE:  CXOJICTBO
MEXaHM3MOB  HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKMX TIyTed y BcCexX
OPraHM3MOB.

OpommormonHass teopus Y. JlapBuHa. [IpeAnochuUlKM BO3HMKHOBEHUS JapBHHU3MA.
JIBwkymiye CwWibl 3BOJIOIMM BUAOB 10 JlapBuHy (M30BITOUHOE pa3MHOXKEHUE TIpU
OTPaHMYEHHOCTH PECYpPCOB, HEOIpeJleNIEHHas M3MEHYMBOCTh, 0Opb0Oa 3a CyIECTBOBAHME,
€CTECTBEHHBI OTOOD).

Cunretnyeckast Teopust 3Bomoimu (CTD) u e€ OCHOBHbIE TOJIOKEHMS.

Muxkpossomonusa. Ilomynsammsa Kak eauHUIA BUIA U DBOJIOLMH.

JBwkymye cuibl ((pakTopbl) BOJIOLMH BHAOB B MpUpoje. MyTalMOHHBIA TPOLIECC
M KOMOWHATHBHAs M3MEHUYHMBOCTH. [lomyssiioHHBIE BOJIHBI M Apeid reHoB. M3omsims u
MUTpaLys .

EcrectBennblii  oTOOp —  HampaBmsitoumii  ¢akrop  sBomoimu.  Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnioco6eHHOCT, ~ OpraHM3MOB  Kak  pe3ynbTar  3Bomoimu.  [Ipumepst
MPUCTIOCOOJICHUHN Yy OpraHm3MoB. ApoMop(o3bl U WIHOATANT AN U,

Bun u BumooOpasoBanue. Kpurepmn Buma. OcHoBHbIe (DOpPMBI BHI000pa30BaHUS:
reorpadudeckoe, IKOJOTHIECKOE.

MakposBoJro1ws. Dopmbl SBOJIFOLIUH: buneTuueckas, JHUBEPreHTHAs,
KOHBEpreHTHasl, mapawienbHas. HeoOpaTuMocTh 3BOIIOIML

[Ipoucxoxxaenne  OT  HECNEIMATM3MPOBAHHBIX  MpeAkoB. Ilporpeccupyromas
crielpanmanys. ANanTUBHAs pajualys.

JdeMoHcTpanm:

Ioptpetsl: K. Jlvnnen, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K. M. bap,
2. I'exkens, ©. Mromep, A. H. CeBeplos.

TaOmmpl um cxembl: «Pa3Burue opraHmdeckoro mupa Ha 3emie», «3apoJblln
TO3BOHOYHBIX JKHMBOTHBIX», «Apxeonrepukc», «Popmbel OOppOBI 3a CYIIECTBOBAHHUEY,
«EctecTBeHnblii 0TOOP», «MHOr000pazue COPTOB pacTeHWD», «MHOTO0Opazue TOPOT
YKHBOTHBIX», «[lonynaimn, «MyTalioHHasT ~ U3MEHUMBOCTBY»,  «ApoMopho3bD»,
«Mnnoanarraipmy, «OOmas aereHepaims», «JlBmwkympe cwisl 3Bomoimm», «Kapra-



cxema Mapmpyra nyremectsus Y. JlapBuna»y, «boppba 3a  CyIecTBOBaHHEY,
«IIpucnoco6IeHHOCTh OPraHM3MOBY, «["eorpaduaeckoe BHU1000pa30BaHue»,
«KOJIOTHYEeCKOEe BUI000pa30BaHUEY .

ObopynoBaHue: KOJUICKIMS HACEKOMBIX C pa3IMUHBIMU THIIAMU OKpPackKd, HaOOp
IJIOJIOB U ceMsiH, Kosuiekims «[Ipumepbl 3allWTHBIX MPUCTIOCOOTCHMH Yy >KHMBOTHBIXY,
Moneb  «OCHOBHbIE  HampaBJICHUs  JBOJIOIMIY, OO0BEMHAsI Monenb «CTpoeHue
rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

broreorpaduueckas kapra mupa, KoJueKims «DOpMbl COXPAHHOCTH HCKOTAEMBIX
JKUBOTHBIX M pacTeHU», MoJeab amumkaims «llepekpécTt XpoMOCOM», BIIAXKHBIC
nperapatel  «PazButme = Hacekomoro», — «Pa3BurHe  JATYHIKW»,  MUKpOIpErnapar
«po3zoduna» (HOopma, MyTamui (HOPMBI KPbUTLEB U OKPACKH TEJIa).

JlabopaTropHble W NpakTHYeCKUe padoThI:

JlaGopatopnass pa6ota No 1. «CpaBHeHue BHIOB TI0 MOPGOIOTHIECKOMY
KPUTEPHIO) .

JlaboparopHass pabotra Ne 2. «Ornmcanue NPHCTIOCOONEHHOCTH OpraHmsMa Hu eé
OTHOCUTEJILHOTO XapakTepay.

Tema 2. Bo3HUKHOBEeHHe W pa3BUTHE KU3HU Ha 3emuie.

JloHayuHble  TpeNCTaBIEHMS O  3apOKICHMM OKIBHA. HaydyHble  rumoTe3bl
BO3HMKHOBEHMS JKM3HM Ha 3eMJje: aOWoTreHe3 M TMaHCTIepMHS. XHUMHUYECKas SBOJIFOIMS.
AOHOTEHHBI CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHMYeCKuX. OJKCIEPUMEHTALHOE
MOJITBEPXKIICHAE XUMHYECKOW HBOJIOIMM. HauanmbHble 3Tambl OHOJOTHYECKOUW 3BOJIIOIMM.
['mmote3a PHK-mupa. ®opmupoBanre MeEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
npoTokyeTk. [lepBbie KiIeTku U ux 3BooIMsA. DOPMHUPOBAHUME OCHOBHBIX T'PYIIT KHUBBIX
OpPraH3MOB.

Pasputvie xm3HM Ha 3emiue mo dpam u nepuoaaMm. Karapxeil. Apxeilckas u
npoTepo3oiickas 3pel. [laneo3oiickas spa m €€ Tepuoabl: KeMOPHICKHHN, OpI0BUKCKHH,
CWIYPUMCKHI, TE€BOHCKHWI, KaMEHHOYTOJIbHBIM, MEPMCKHN.

Me3030iickas 3pa U €€ Nepruoabl: TPHACOBBIM, FOPCKHUHA, MEJIOBOM.

Kaiino3o0iickas 3pa U €€ nepuoibl: MajJeOTeHOBbINA, HEOTC€HOBBIM, aHTPOIOTECHOBBIN.

XapakTepucTKa KJIMMara M TEOJIOTMYECKHX TnpoueccoB. (OCHOBHBIE — ATallbl
ABOJIIOLIMM PACTHTEJILHOTO M JKMBOTHOTO MHUpa. ApoMOpQoO3bl y pacTeHUd U >KUBOTHBIX.
[losiBnenne, pacuBET U BHIMUpPAHHUE T'PYIMI >KUBBIX OPraHM3MOB.

Cucrema  OpraHM4eckoro Mupa Kak  OTpakeHue  d3BoJolMM.  OCHOBHBIE
CHUCTEMATUYECKUE TPYMIbl OPraHU3MOB.

OBOJIIOIMSL  YEJIOBEKAa. AHTPONOJIOTHS KaK Hayka. Pa3sBurve mNpeacTaBICHUNA O
NPOUCXOXKICHUM 4YeJloBeka. MeToapl m3yueHus aHrpororeHeza. CXOJCTBa U pa3iMuus
YeJIOBeKa U KMBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHE YEJIO0BEKa.

JBwkyme cuibl ((akropbl) aHTpomioreHe3a. HaciencTBeHHas W3MEHUHMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHBbII 00pa3 KW3HM, M3TOTOBJICHHE OpPYIWH Tpyna,
MBIIIJIEHHE, PEYb.

OCHOBHBIE CTagud M BETBU OHBOJIOIMU 4YEJOBEKA: aBcTpalonureky, YenoBek
ymenbli, YenoBek mnpsaMoxonsuuid, YenoBeK HeaHAEPTATbCKUM, YeOBEK pa3yMHBIM.



Haxonku w#CKOmaeMbIX OCTATKOB, BpEMs CYIIECTBOBaHMsA, OOJIACTh paclpOCTpaHEHUs,
00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

Yenoseueckue packl. OCHOBHbIE OOJBIIME pachl: €BpoONeouaHas (eBpa3Hiickas),
HETpO-aBCTpAIOWAHAs  (PKBaTOpHalibHAsl), MOHIrOJOWAHAs  (a3MaTCKO-aMEPHUKAHCKas).
Yeptsl MpUCTIOCOOJIEHHOCTH — TMPEJCTAaBUTENICH  YEJIOBEYECKHMX pac K  yCIOBUAM
cyuiecTBoBaHuA. ENHMHCTBO yesioBedyeckux pac. Kpurvka pacuzma.

JdeMoHcTpanm:

[Hoptpetsr: @. Penu, JI. [lactep, A. U. Omapun, C. Muep, I'. FOpu, Y. dapBun.

Tabmmpr u  cxeMbl: «BosnukHoBenne  CojHeyHOM  cHUCTEMBI», «PasBurue
OPraHM4eCcKOro MUpay, «PacturenpHas KJIETKa», «KuBoTHas KJIETKa»,
«[Ipokapuotnueckass  kiaeTka», «CoBpeMeHHas CHCTEMa OpPraHM4ecKoro  MHUpay,
«CpaBHEeHHE aHATOMUYECKHX YEpT CTPOCHUS YeJIOBEKa W YEJIOBEKOOOPA3HBIX 00E3bsH»,
«OCHOBHbIE MeCTa NAICOHTOJIOTMYECKUX HAXOJOK IPEJKOB COBPEMEHHOTO YEJIOBEKaA,
«/IpeBremmme  moamw», «/lpeBane  moaw», «llepBble  COBpEMEHHBIE  JIHOAW»,
«Yenoeueckue pachbn».

O6opynoBanue: wmynsiku «lIpoucxoxxnenne uenoBeka» (OIOCTHI aBCTPAIOTHMTEKA,
NUTEKAHTPOIla, HEeaHJepTalblld, KPOMaHbOHIA), CJENKW WIM HW300paKEHUsI KaMEHHBIX
opyIuiA NIePBOOBITHOTO YeJI0BeKa (KaMHHU-YOTITIEPHI, pyomna, cKkpebiia),
reoXpoHoJioTuueckas  Tabmuia, KoOJUIeKIMs  «DOpMBI  COXPAaHHOCTH  HCKOTIAEMBIX
JKUBOTHBIX M PaCTCHUIN».

JlaboparopHble U NpakTHYecCKHe pPadoThbI:

[IpakTiueckas pabota Ne 1. «/3yueHue WCKOIMAEMBIX OCTaTKOB pacTeHUH U
JKUBOTHBIX B KOJUICKISIX ).

OKCKypeHsi «IBOIOIMSI OPraHMIecKOro Mupa Ha 3emiie» (B €CTEeCTBEHHO-HAYYIHBIN
WM KpacBEeAYCCKUA MY3€eH).

Tema 3. Opranuszmbl 1 OKpy:Kaoasi cpeaa.

OKoJiorusl Kak Hayka. 3aJadyd M pasfeibl 3KOJIOrMh. MeToabl 3KOJIOTHYECKUX
UCCIIEIOBAHNM. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl  oOwWTaHus  OpPraHM3MOB: BOJIHAS, HA3€MHO-BO3AYIIHAS, TOYBCHHAS,

BHYTPHOPI aHI3ME HHASI.

DKOJIOTHIECKHUE (hakTopsbI. Knaccudukarps HKOJIOTHY €CKHX (bakTopoB:
abuoTnmiyeckre, OMOTHUECKHE W aHTpoIoreHHble. JleiicTBHe AKOoJOTrMYecKux (hakTopoB Ha
OpraHM3MBIL.

AOuotnueckue  (aKTOpBL: CBET, TEMIEpaTypa, BIAKHOCTb. {DOTOTEPHOAN3M.
[Ipucniocobnennss OpraH3MOB K JEUCTBHIO abuoTHUeCKHX (akropoB. buonormaeckue
PUTMBL.

buotnueckue ¢dakroppl. Bumbl OHMOTHUECKHX B3aMMOJEHWCTBUIL ~ KOHKYPEHIIHS,
XUITHUYECTBO, CUMOWO3 U ero ¢opmbl. [lapasurmsM, Koomepamws, MyTyalm3M,
KOMMEHCATM3M  (KBapTHPAaHCTBO,  HAXJCOHMYECTBO).  AMEHCAIM3M,  HEUTpaIM3M.
3HaueHMe OMOTMYECKHX  B3aUMOJCHCTBUIM  JJIsI  CYIIECTBOBAHMS  OpPraHM3MOB B
MPUPOTHBIX COOOIIECTBAX.



OKOJIOTUYECKUE XAPAKTEPUCTHKU TOMyJsilmy. OCHOBHBIE TOKAa3aTeId MOMYJISIIUN:
YHUCJIEHHOCTb, IUIOTHOCTb, POXKIAa€MOCTb, CMEpPTHOCTb, MpPUPOCT, Murpaims. JluHamuka
YUCJICHHOCTU TOMYJISIIIUA U €€ PeryJIsiiys.

JdeMoHcTpanum:

[Hoptpets: A. I'ymb6ompaT, K. ®@. Pynbe, O. ['ekkens.

Tabmaet u  cxembl: kapta «lIpuponssie 30HBI 3emmm», «Cpeabl oOWTaHUS
OpPraHM3MOBY, «DoTOTIEPUO TUZMY, «[Tomymnsimm, «3aKOHOMEPHOCTH pocta
YUCJICHHOCTU TMOMYJSIHH HUHPY30puu-Ty(dheapku», «lluieBpie mnem.

JlabopaTropHble W nNpakTH4YecKue padoThbl:

Jlaboparopuass pabota Ne 3. «Mopdonormaeckne OCOOCHHOCTH pACTeHHH U3
pa3HBIX MECT OOWTaAHWS».

JlaGoparopHas pabota No 4. «BrusHue cBeTa Ha POCT M PAa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktiaeckas pab6ota No 2. «[loacd€T MIOTHOCTH TOMYNSLMI pa3HBIX BHIOB
pacTeHUN».

Tema 4. Coo0uecTBa M 3K0JIOTHYECKHE CUCTEMBI.

CoobOmiectBo  opranm3mMoB — OuorneHo3. CTpyKTypbl OHOIIEHO3a: BHAOBas,
NPOCTPaHCTBEHHAs, Tpoduueckas (TmieBast). Bumgbl-nomuHaHThL. CBS3M B OHOIICHO3E.

Okonoruueckue  cuctembl  (dkocucteMbl). [lomsatme 00  3Kkocucteme |
OMoreoneHos3e. OyHKIMOHAJTLHBIE KOMIIOHEHTBI HKOCUCTEMBIL: PO TYLICHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoT BelIeCTB U MOTOK DJHEPrUM B 3KOCHCTEME.
Tpoduueckue (TmiieBbie) ypoBHM 5SKocucTeMbl. [lumieBble 1erm u ceth. OCHOBHBIE
noKa3aTeli  AKOCHCTeMBI:  Ouomacca, MPOJAYKIMSA.  DKOJOTHMYECKHE  TMPaMUIBL:
NPOJYKIMK,  YHUCIEHHOCTH, OuomMacchl.  CBOICTBA  IKOCUCTEM:  yCTOWYMBOCTb,
camoperyisiiusi, pazpurue. Cykueccus.

[IpupoaHblE 3KOCUCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHUCTEMA XBOWHOTO WIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOT€HHBIE HKOCHCTEMBIL. ArposKOCHCTEMBI. YpO0IKOCUCTEMBL.
buonormaeckoe 1 X03s4HWCTBEHHOE 3HAYECHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpazue  kak  ¢akTtop  ycroMumBocTH  dKocucTeM.  CoxXpaHeHue
OMOJIOTHYECKOTO pa3HoOoOpa3usi Ha 3emiie.

Yuenne B. W. Bepramckoro o Ouocdepe. I'panmipl, coctaB M CTPyKTypa
ounoceprl. XKuBoe BemecTBo u ero QyHkimu. OcobeHHOCTH OHOChephl Kak TIo0anbHOM
IKOCUCTEMBI. JlMHAMHUUECKOE paBHOBECHE M OOpaTHasi CBs3b B Ouocdepe.

KpyroBopotsl BemiecTB U OHOT€OXMMHMYECKHE LMKl 3JIEMEHTOB (yriepoja,
a3oTa). 30HATBLHOCTH OMocheprl. OCHOBHBIE OMOMBI CYIIIN.

YenoeyectBo B Ouocdepe 3emim. AHTpPONOTEHHbIE W3MEHEHMs B Ouocdepe.
['moGanbHple KOJIOTMYECKHE IMPOOJIEMBI.

CocymiecTBoBaHue Mpupojbl U uenoBedecTBa. CoxpaHeHHe OMOPazHOOOpasus Kak
OCHOBa ycToiumBOCTH Ouocheppl. OCHOBa pPAIMOHATIHHOTO YIPABJICHUS MPUPOIHBIMU
pecypcamMu M UX UCTOJIb30BaHUe. JlOCTIDKEHHS OHMOJIOTHM M OXpaHa IPUPOJIBL.

JdeMoHcTpanum:

IToprpets: A. JIxk. Tencm, B. H. Cykaués, B. 1. BepHanckmil.



Tabmaet u  cxembl:  «llumeBsie ey, «bHOIGHO3: COCTaB M CTPYKTYpa»,
«[Ipuponnsie coobuiectBa», «llemn nuranus», «Okosormdeckas mipamunay, «buocdepa
U 4YeJOoBEK», «IKOCUCTEMA HIMPOKOJMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOIO Jiecay,
«buoneHo3 BoAOEMa», «ArpoueHo3», «lIpuMepHble aHTPOTIOTEHHbIE BO3JCICTBHSA Ha
npupoay», «BaxHeilllne HCTOYHHMKM 3arps3HEHHs BO3JlyXa W TPYHTOBBIX Boja», «llouBa
—  BaxkHeMmas  cocrtaBisiomas  Ouocdepb», «DakTopbl  JAerpajalid  [OUB»,
«[TapankoBeiii 3pdexT», «DakTopbl PaAHOAKTUBHOTO 3arps3HeHus Ouochepbn, «OOmas
cTpykTypa Omocdeps», «Pacmpoctpanenne >xim3HM B Onocdepe», «O30HOBBIM 3KpaH
onochepsr», «KpyroBopot yriaeposaa B Ouocdepe», «KpyroBopoT azorta B mpupoie».

ObopynoBanue:  Mojenb-amuvkaimsa — «TummaHble  OWOLICHO3BD,  repoOapwit
«PacturenpHble  cooOmiecTBa», KoJuleKimu —«buoneHo3», «Bpenurenmn BaKHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapul W KOJUICKIMM pacTeHUM U >KUBOTHBIX,
NpUHAJJIeKAIIME K pa3HbIM HKOJOTMUECKMM Tpyrmam ojaHoro Buna, KpacHas khura
Poccuiickoit @enepaimn, M300paKEHUSI OXpaHAEMBIX BHIOB PACTCHUM M KUBOTHBIX.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMLBI 110 BHOJIOI'MHA
HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHI A

Cornmacno ®I'OC COO, ycrtaHaBiuBalOTCsS TpeOOBaHMA K pe3ysbTaTaM OCBOCHUS
oOyuaroluMucs  OporpamMM  cpeHero  oOmero  oOpa3oBaHus:  JIMYHOCTHBIM,
MeTarpeAMETHBIM U MPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOEHUA mpeaMeTra «buosorus»
BBIJIEJICHBl  CJEIYIOIIME COCTABISIIOIIME: OCO3HaHHE OOYYalOIMMHUCS  POCCHICKOM
TPaXIaHCKOM HWIEHTUYHOCTH — TOTOBHOCTM K CaMOpPAa3BUTHIO, CAMOCTOSITEJIBHOCTH M
CaMOOTIPE/ICJICHHIO, HAJIMYMEe MOTHBALMM K OOY4YeHMIO OWOJIOTHM, IeJIeHaNpaBIeHHOE
pa3BUTHE BHYTPEHHUX YOEKJACHHH JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IIGHHOCTEW U
UCTOPUYECKUX TPAJAUIMI Pa3BUTHUS OMOJIOTUYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH
00yJaronIuxcsi PyKOBOJCTBOBATbCSI B CBOCHM JEATEIHHOCTH LIEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKaMHM,  MPUCYIIUMH  CHCTEME  OHOJIOTUYECKOTOo  OOpa3oBaHWs,  HAIMYUE
9KOJIOTMYECKOTO TPaBOCO3HAHUSA, CIHOCOOHOCTH CTaBUTh IEJIM M CTPOUTh >KU3HEHHBIC
IUTAHbI.

JImuHOCTHBIE pe3yJabTaThl OCBOEHMA IpeameTa «buonorus» JgoCTUraloTcsl B
€JIMHCTBE y4eOHOW M BOCTIMTATEILHOW JEATETHHOCTH B COOTBETCTBUM C TPAJMIMOHHBIMU
POCCHIICKUMH  COLMOKYJIBTYPHBIMH,  HCTOPHYECKUMH U JYXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMY, TPUHATBIMH B  OOIIECTBE TMpaBWIaMM U HOpPMaMU TIOBEICHUSI U
CIocOOCTBYIOT TMpoleccaM CaMOTIO3HAHMS, CAMOBOCIMTAHUS U CaMOPA3BUTUs, Pa3BUTHSA
BHYTPEHHEW MO3MIMM JIMYHOCTH, TATPUOTHU3MA, YBAKEHHMS K 3aKOHY U TPaBOIOPSIKY,
YeJIOBEKy Tpy/Aa M CTaplieMy TMOKOJICHHIO, B3aUMHOTO YBAXCHUs, OCPEIKHOTO OTHOIICHHS
K KyJIbTYpPHOMY HACJIEIMI0O W TPaAULMAM MHOTOHALMOHAILHOTO Hapona Poccuiickon
@enepaimy, NPUPOAE U OKPYKAIOLIEH Cperne.

JImuHOCTHBIE pe3ysbTaThl OCBOEHHMS Y4yeOHOro mnpeamera «buONOTHS» TOKHBI
OTpaXaThb  TOTOBHOCTh U  CIOCOOHOCTh  OOy4YalOUIMXCS  PYKOBOJICTBOBATHCS
copmMupoBaHHOW  BHYTpEHHEH  TO3MIMEH  JUYHOCTH,  CHCTEMOW  IIGHHOCTHBIX
OpHCHTAIWI, TO3WUTUBHBIX BHYTPCHHHX YOEKICHHH, COOTBETCTBYIOIIMX TPaIHMIMOHHBIM
[EHHOCTSIM  POCCHIICKOTO 0OOIlecTBa, paclIMpEeHHe >KU3HEHHOTO OIbITa U  OTbITa
NEeATeIbHOCTH B MpOLECCe pealu3alldd OCHOBHBIX  HAIpABJICHWM BOCIMTATEJILHOU
ACATCIIbHOCTH, B TOM YHCJIC B HaCTH:

1) rpaskmaHCcKOro BOCHUTAHMS:

C(hOPMHUPOBAHHOCTh TPAKTAHCKOW TO3MIMH OOYy4Yarolerocss Kak akKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIMOHHBIX IpaB U OOS3aHHOCTEW, YBaKEHHE 3aKOHA U
NPaBOTIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEILHOCTH TPH CO3JaHUM y4eOHBIX
MPOEKTOB, PEIICHUM YYEOHBIX M TO3HABATEJILHBIX 33/au, BBINOJHEHAM OHOJIOTHYECKUX
AKCTIEPUMEHTOB,;

CTOCOOHOCTh OTPEACTATh COOCTBEHHYIO TIO3WIMIO TI0 OTHOIICHHIO K SIBIICHHSM
COBPEMEHHOU XKU3HU U OOBACHATH €€;

YMEHHE YYUThIBATh B CBOHMX JICHCTBHSAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJIE C pasHBIMH YOCKICHWSIMH, KYJIbTypHBIMH LEHHOCTSMH U
COLMAIBbHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTpPYIHMYECTBY B TPOLIECCE COBMECTHOTO BHITMOJHECHUS YUEOHBIX,
MO3HABATEJIbHBIX M HCCJIE0BATEJIbCKUX 3a/lad, YBAKUTEJILHOTO OTHOIIEHUS K MHEHHUIO
OTMOHEHTOB TIPH OOCYXIICHUH CTIOPHBIX BOTMPOCOB OHOJOTHIECKOTO COJCPIKAHUS;

FOTOBHOCTh K TYMAaHUTApPHOW W BOJIOHTEPCKOM JESATEIBLHOCTH,

2) IAaTPHOTHYECKOTO BOCTTUTAHUSA:

C(hOpMHUPOBAHHOCThL  POCCHUHMCKOW TPaKIAHCKOW  WMICHTUYHOCTH, TATPHOTH3MA,
YBOXCHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tmiepen PoauHON, ropaoctd 3a
CBOM Kpail, cBor PoauHy, CBOW $3bIK M KyJIbTypy, @pOLUUIOE M HACTOAIIECE
MHOTOHALMO HAJIbHOTO Haponaa Poccum;

LEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACIEIUI0 M TIAMATHUKAM TPUPOJIBI,
JOCTIWKEHUAM PoccuM B HayKe, HCKYCCTBE, CHOPTE, TEXHOJIOTHUAX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUMCKHUX Y4Y€HBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TIOHMMaHWsI 3HAYCHWS OHWOJIOTMM B TO3HAHMM 3aKOHOB TPUPOJIBI, B IKH3HU
YeJIOBEeKa U COBPEMEHHOTO OOIIEeCTBA;

urneiiHas  yOeXIE€HHOCTb, TOTOBHOCTh K CiykeHmo U 3amure OTtedecTtsa,
OTBETCTBEHHOCTh 3a €r0 CyAh0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIHUTAHUSA:

OCO3HAHME JYXOBHBIX LIEHHOCTEN POCCHUWCKOTO Hapo.a;

Cc(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ATMMECKOTO TMOBEICHHUS;

CIIOCOOHOCTh  OIICHMBATh  CUTYaldIl0 M TPUHAMAaTh OCO3HAHHBIE  PEIICHMS,
OPHUEHTHPYSICh Ha MOPAJILHO-HPABCTBE HHbIE HOPMbBI U LICHHOCTWY;

OCO3HAHKE JIMYHOTO BKJIaZa B MOCTPOCHHE YCTOMYHMBOIO OyIyILEro;

OTBETCTBCHHOE OTHOIICHHE K CBOWMM POJUTEIISIM, CO3JIAaHMI0O CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPHUHATHA I[IEHHOCTEW CEMENHOM JXKU3HU B COOTBETCTBUM C TPAIULIMAMHU
HapoaoB Poccuy;

4) 3cTeTHYE€CKOI0 BOCIIMTAHMSI:

ACTETUIECKOE OTHOIICHHE K MHpPY, BKIOYAs OJCTETHKY OBITa, HAYYHOTO |
TEXHUYECKOTO TBOPYECTBA, CTIOPTA, TPy/Aa, OOIIECTBEHHBIX OTHOIICHMI,

MOHAMAaHUE 3MOLMOHAILHOTO BO3JAECHUCTBUS JKMBOW TNPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIDOKEHUIO B Pa3HbIX BHUIAX KCKYCCTBA, CTpPEMJICHHE
NPOSIBIISITh KaueCTBA TBOPUYECKOUN JTMUHOCTH;

S) ¢usnyeckoro BocHUTAHHMS, (GOPMHUPOBAHUA KYJbTYPbl 310POBbS H
IMOLUMOHAIBHOTO 0J1aAr0NMoay4dusi:

MOHMMAaHWE W peam3alys 30pOBOTO M 0O€30TMacHOTO 00paza Ku3HU (310pOBOE
IUTaHWe, COOJIOJICHHE TUTUCHUYECKUX TPaBWI W HOPM, COQJAHCUPOBAHHBIA PEKUM



3aHATHA M OTIbIXa, peryisipHas (U3MdecKas aKTUBHOCTH), OE€PE’KHOT0, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOIICHWS K COOCTBEHHOMY (OM3MYECKOMY U TCUXHIECKOMY
3I0pOBBIO;

MOHMMAaHUE WEHHOCTH TMpPaBWI HHAMBUAYATHHOTO M KOJUIEKTMBHOTO O€30IMacHOTO
MOBE/ICHUS B CUTYaIMAX, YI'POKAIOIIMX 3J0POBBIO U JKI3HU JIIOJICH;

OCO3HAHWE TIOCJEJCTBUA W HENPHUATUS BPEIHBIX TMpPUBBIYEK (yMOTpeOIeHUs
AITKOTOJIS, HAPKOTHUKOB, KYPCHHs);

6) TPpy10BOIr0 BOCIIUTAHHUSA:

TOTOBHOCTH K TPYZly, OCO3HAHME IIEHHOCTH MAacTepCTBa, TPYAOJIOOUE;

FOTOBHOCTh K aKTUBHOW  JEATEIBHOCTA TEXHOJIOTMMECKOM H  COLMAIBHOMU
HamnpaBJIEHHOCTH, CINOCOOHOCTb  WHULMHPOBATb, IUIAHUPOBAaTb U CaMOCTOSITENILHO
BBHINOJIHATh TaKyIO JIESITEIHLHOCTD;

WHTEpEC K pa3lmdHbIM cdepaM MNpodeCCHOHATLHOW JIESATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAaHHBIM BEIOOp Oyaymied mpodeccur W pealu30BBIBATH COOCTBEHHBIC
KI3HCHHBIC IUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOPa30BAaHMIO HA TMPOTSIKEHUM
BCEM KU3HH;

7) 3KOJIOTHYECKOTO BOCTIMTAHM S

HKOJIOTHMECKH 1IeJIecOO0pa3HOe OTHOIIEHHE K MPUPOJI€ KaK HCTOYHHKY JKI3HU Ha
3emiie, OCHOBE €€ CYIleCTBOBAHM,

NOBBIIIEHWE  YPOBHS  OJKOJOTMYECKON  KYyJbTyphl:  NPHOOpETEHHE  OIbITa
IUIAHUPOBAHUS TOCTYIKOB W OICHKH WX BO3MOYHBIX TIOCJTCJACTBUN JJISI OKpYXKarOIIeh
Cpebl;

OCO3HaHKE TIO00ATbHOTO XapakTepa SKOJOTHUECKUX MpoOJeM U MyTei UX pelIeHus,

CMOCOOHOCTh HWCTOJIb30BaTh NpHoOpeTaeMble MpU M3YYEHWH OHMOJIOTHM 3HAHUSI U
yMEHUsI TpU pelIeHMHd MpoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOIOTIOJIHE30BAHUEM
(cobmoieHue mpaBWwil MOBEACHUS B IMPUPOJIE, HAMPABICHHBIX HA COXPAaHEHHE PABHOBECHS
B OKOCHCTEMax, OXpaHy BHJIOB, SKOCHCTEM, Onoc(hepsl);

AKTUBHOE HENPUATHE JCUCTBUM, MPHUHOCAIIMX BpEX OKPYXAOLIEW IPUPOJHON
cpele, YyMEHHE TMPOTHO3UPOBATh HEOJArOMpHSTHBIE SKOJOTHYECKUE  TOCJEACTBUS
NpEeINPUHUM AEMBIX JICUCTBHUM U MPEIOTBPALLATh HX;

HAIMYHUE PA3BUTOTO 3KOJOTHUECKOTO  MBIIUICHUS, OKOJOTHIECKOW KYJIbTYpHI,
OTbITa JEATENLHOCTH JKOJIOTHMECKOW HAMpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMH B TIO3HABATEJILHOM, KOMMYHUKATUBHOM M COLMANBHOW TPAKTUKE, TOTOBHOCTU K
Y4aCTHIO B MPAKTUUECKOM JEATEIBHOCTH SKOJOTHYECKOM HarpaBJlie HHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW TMPAKTHKW, OCHOBAaHHOTO Ha JHAJOTe KYJBTYD,
CMOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTA B TIOJIUKYJIBTYPHOM MHPE;

COBEpIIICHCTBOBAHME  SI3BIKOBOM M  YUTATEJIbCKOW KYJIbTYphl KaK CpeJCTBa
B3aMMOJICHCTBUS MEXIY JIIOAbMU U TIO3HAHUS MUPA;

MOHMMaHKWEe  CreIMpUKH OWOJIOTMM KaKk HayKH, OCO3HaHug €€ poJud B
bopMHUpOBaHMM  pAIMOHATLHOTO  HAYYHOTO  MBIIUICHHSA, CO3JaHAM  IEJIOCTHOTO



Npe/ICTaBIeHUsT 00 OKpY’KalollleM MHpe Kak O €JIMHCTBE IPUPOJIbI, YEJIOBEKa U 00IIeCTBa,
B TIO3HAaHWM T@PUPOJHBIX 3aKOHOMEPHOCTEM W penieHud NpoOseM  COXpaHeHUs
NPUPOJTHOTO PAaBHOBECHS,

yOCKIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JJII COBPEMCHHOW  IMBIIIH3AIAM:
obecrieyeHrus HOBOTO  YPOBHS  pa3BUTKSI  MEIULMHBL, CO3/IaHHE  MEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX pEIIaTh PEeCypCHbIE MPOOJEMBbl PAa3BUTUS YEJIOBEUYECTBA,
MOMCKAa TMyTe BBHIXOJAa W3 TJO0ATBHBIX OHKOJOTHYECKHX TMpobiieM u olecrnedeHus
nepexoja K YCTOWYHMBOMY Ppa3BHUTHIO, PAlMOHAIILHOMY HCTIOJIb30BAHUIO  TPUPOTHBIX
pecypcoB U (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

3aUHTEPECOBAHHOCTh B TIOJyYCHHMHM OHOJIOTMMECKHMX 3HAHMA B LEJISIX TOBBIIICHUS
0o0mmel  KyJlbTyphl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYHKIMOHATPHON ~ TpaMOTHOCTH  oOydwarommxcs, (GopmupyemMoid Tpu  W3y4YCHHH
OMOJIOT UK,

MOHMMAaHUE CYIIHOCTH METOJIOB TMO3HAHWSI, WCIOJIb3YEeMbIX B €CTECTBEHHBIX
HayKaxX, CIMOCOOHOCTH HCTOJIb30BaTh TMOJMy4aeMble 3HAHMS JUIA aHAIM3a U OOBSCHEHUS
SABJICHUMA OKpPYKalOIIEro MHpa MU TPOUCXOSIIMX B HEM HW3MEHEHWH, YMEHHE [I€JaTh
000CHOBaHHBIE 3aKIIOYEHWS HAa OCHOBE HAyYHBIX (AaKTOB M HMEIOIIUXCS JaHHBIX C
IIEJIBIO TOJTyYeHHSI JIOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTh CaMOCTOSITENILHO HCIIONb30BaTh OMOJOTUYECKUE 3HAHUA I PEIICHHS
npoOJieM B peaIbHBIX XM3HEHHBIX CUTYaIUsX;

OCO3HaHME LIEHHOCTH HAayYHOW JEATEJIbHOCTH, TOTOBHOCTb  OCYILECTBIISITh
MPOCKTHYIO H UCCJIC/IOBATEIbCKYIO JEATEIHHOCTh HHIMBUIYAILHO U B TPYIIIC;

TOTOBHOCTh M CNOCOOHOCTh K HEMpPEephIBHOMY 0O0pPa30BaHMIO M caMOO0Opa30BaHMIO,
K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHMW MO OWOJIOTUM B COOTBETCTBHM C >KH3HCHHBIMU
MOTPEOHOCTAMM.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeTanpenMeTHble  pe3yiabTaThl OCBOCHHS ydeOHOro mpenmeta «buomorus
BKJTIOYAOT: 3HaUMMble U1 (OpMUpOBaHMS ~ MHUPOBO33PEHMS  OOYyYarOIIMXCS
MEXKIUCIMIUIMHAPHBIE  (MEXIPEIMETHBIC) oOIIeHayYHbIE  TIOHATHUSA,  OTpPAKAIOIINE
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa M CHECIM(HUKY METOJ0B TMO3HAHHUS, HCTIOJIb3yEeMbIX
B E©CTECTBCHHBIX Haykax (BEIECTBO, JHEPrus, SIBICHUE, MPOIECC, CHCTEMa, HAYYHBIN
dakT, NOpUHIMIL, ~TUMNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus, HCCIICJOBaHUE,
HaOJIIOJICHHE, M3MEpPEHHe, JKCIIEPUMEHT W JPYTHX), YHUBEpPCAIbHbIC YUEOHBIC JIEHCTBUSA

(To3HaBaTesIbHEIE, KOMMYHHUKATUBHBIE, PETYJISITUBHBIE), o0ecneunBaroue
dbopmupoBanne  (YHKIMOHATHPHOW  TPAMOTHOCTH U COIMAIBGHOW  KOMIICTEHIIMN
oOyuaroruxcs, CIOCOOHOCTh o0yyaronuxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXIUCIMIUIMHAPHBIE, MHPOBO33PEHUCCKHE 3HAHWS W YHUBEPCAIbHBIE  ydeOHBIC
JICUCTBUS B TIO3HABATEJIbHOM U COLMAIBHON TPAKTHKE.

MertanpeqMeTHBIE  pe3yJbTaThl  OCBOCHHS  MPOTPAaMMBI  CpPEJHEr0  OOIIEeTO
00pa3oBaHus JOJDKHBI OTPAXKATh:



OsBilaieHUe YHUBEPCAJIbHBIMHM Y4eOHBIMHU NO3HABATEJIbHBIMU A€ CTBUSIMU:

1) 6a3oBbIe JJOTHYECKHE AEHCTBUS:

CaMOCTOSITeJIbHO (OPMYJIMPOBATh U aKTyaIM3HUPOBAaTh MPOOJEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh TPU OCBOCHHM 3HAHMM MPUEMBI JIOTMMECKOTO MBIILICHUS (aHaJH3a,
CHHTE3a, CpaBHEHWs, Kiaccupukaimy, 0O0OOIIEHHsA), PACKPhIBaTh CMBICI OHOJOTHIECKHUX
MOHATHA (BBIACISITH HMX XapakTepHbIC TIPU3HAKY, YCTAHABIMBATH CBSI3UM C JIPYTHMU
MOHATUAMM) ;

OTIpeNIeNIsITh LEeNN ACATECIHHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH UX JOCTIDKCHUS,
COOTHOCHUTBH PE3YJIbTaThl JEATEILHOCTU C TIOCTABJICHHBIMH ICISIMU;

MCTIOJIb30BaTh OMOJIOTHMMECKHE TIOHATHS Ui OOBsICHEHHS (DaKTOB W SIBJICHUN YKHBOU
TPUPOABL

CTPOUTh JIOTHYECKHE pAaCCyXAeHUS (MHIYKTUBHBIC, IEIYKTHBHBIC, IO AaHAJIOTHH),
BBISIBIATh  3aKOHOMEPHOCTH Y TMPOTHBOPEUMS B  PAacCMaTpUBACMbIX  SIBJICHHSX,
dbopMyIupoBaTh BBIBOJBI U 3aKJIIOUCHUS,

NPUMEHATh CXEMHO-MOJICJIbHBIE CPEJCTBA Il TPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOLIECHMHA B M3y4aeMbIX OHOJIOTMMECKHX OOBEKTaX, a TakKe MNPOTUBOPECUHUN
Pa3HOTO POJIa, BBIIBICHHBIX B Pa3jIMYHBIX HMH(OPMAIIFO HHBIX HUCTOYHHKAX

pa3pabarpiBaTh IUIAaH pelieHus NpoOiemMbl ¢  Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepUAIbHBIX U HEMaTepUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBbI B JI€SITEJIbHOCTb, OLIEHUBaTb COOTBETCTBHE PE3YJbTATOB
IIeJIIM, OTICHHMBATh PHCKH TIOCICACTBUN JICSATEIHHOCTH,

KOOPJIMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX pPEATbHOTO, BHUPTYabHOTO U
KOMOWHHPOBAHHOTO B3aMMOJCHUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHHE TPU PEIICHHM XM3HEHHBIX MPOOIIeM.

2) 6a30BbIe HcCIe0BaTEIbCKHE NeilCTBUS:

BJIAJ€Th HaBbIKAMM Yy4€OHO-HCCIEJOBATEIbCKOM U TPOEKTHOW J1eSITEIbHOCTH,
HaBBIKAMH pa3pelleHust MpoOJsieM, CIOCOOHOCThIO W TOTOBHOCTBHIO K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHHs MPaKTHIECKUX 3a7ad, MNPUMEHEHHIO Pa3IMYHbIX METOJ0B
TIO3HAHUSA ;

UCII0JIb30BaTh Pa3jM4HbIe BUIbI JIESTEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €r0
UHTEpIpeTaliy, TPeoOpa3OBaHMI0O W TPHUMEHCHUIO B YYEOHBIX CHTyallsiX, B TOM YHCJIC
NPH CO3/IaHMM YYEOHBIX M COIMATBHBIX TPOCKTOB;

dbopMupoBaTh HAYYHBIA THUI MBIIUICHUA, BJIAAETh HAYYHOM TEPMUHOJIOTHEH,
KIIFOYEBBIMU TIOHATUSAMHU U METOJaMU;

CTaBUTh W  (opmymmpoBaTh  COOCTBEHHbIE 3a7adl B  0Opa3oBaTesLHOM
NEeATEIbHOCTU U KU3HEHHBIX CHUTyalsX;

BBISIBJIATh TIPUYMHHO-CJICACTBEHHBIE CBS3W W aKTyaJIM3UpOBAaTh 3a]ady, BBIIBUIaTh
TUNOTE3y €€ pelleHus, HAXOJWTh apryMEHTHl I JJOKa3aTebCTBA CBOMX YTBEPIKICHUIA,
3a/1aBaTh MapaMeTpbl W KPUTEPUH PELICHUS;

aHAIM3UPOBATh TMOJYYECHHbIE B XOJE pELICHHS 3aJaul pe3yJbTaTbl, KPUTUYECKU
OLICHMBATh MX JOCTOBEPHOCTbH, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLICHKY HOBBIM CHUTYalMsiM, OICHHBATh MPUOOPETEHHBIN OTIBIT,



OCYIICCTBISITh IIeJICHANPABJICHHBIN MOUCK TIEPEHOCAa CPEACTB M CTIOCOOOB AeHCTBUS
B NPO(PECCUOHATIBHYIO CpENy;

YMETh TMEPEHOCUTh 3HAHWSI B TO3HABATEIbHYI0 U TMPAKTUUECKYH oOiacTu
KI3HEIeATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX O00yacTeil;

BBIIBUTaTh HOBBIC WJEH, Mpe/Jiararh OPUTHHAIBHBIC TOJAXOJbI W PEUICHUs, CTaBHUTh
npoOJIeMbl U 33/1a4H, JOIMYCKAIOIINE ATbTEPHATHBHBIC DPEIICHUS.

3) pabdoTta ¢ undopmanmeii:

OPUEHTHPOBATbCS B PA3IMYHBIX HCTOYHUKAX HHpopMaimu (TeKcTe Yy4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JMTEeparype, OHOJIOTHYECKHX CIOBapsAX U CIPABOYHHKAX,
KOMIILIOTEPHBIX 0a3ax MaHHbIX, B MHTEpHETEe), aHATM3UpOBaTh WMHGOPMAIMIO PA3JIMYHBIX
BUIOB W (OpM TIPSACTABICHUS, KpPUTHYECKH OICHMBaTh €€ JIOCTOBEPHOCTh U
HETIPOTHBOPEY UBOCT

bopMyIMpOBaTh 3aMpoChl W MPUMEHATH Pa3IUYHBIE METOJBI NPHU TIOUCKE U OTOOpE
Oumonorndaeckoi mHpopManuy, HEOOXOTUMOM IS BBIMOJHEHUS YYEOHBIX 3a/1ad4;

npHOOPETaTh OTIBIT UCTIOJIb30 BaHUSI 1H( O pMAIO HHO -KOMM YHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYyJbTYPY aKTHBHOTO HCTIOJIb30BaHUS  Pa3JIMIHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO BHIOHMpaTh ONTUMAIbHYIO (OpPMY TpPEICTaBICHHUS OHOJOTHYECKOM
uHpopMaIu (CXeMbl, rpauKy, JTHarpaMMbl, TaOJMIBl, PUCYHKH U JIPYyroe);

UCTIONIb30BaTh HAYYHBIH SI3BIK B Kau€CTBE CPEACTBA MpPH padoTe ¢ OHMOJIOTHIECKOU
uHpOpMAIMel: TPUMEHATh XUMHYECKHe, (rB3udeckne HW MaTreMaTHdeCKUe 3HAaKd U
CUMBOJIBL, (hopmysbl, abOpeBHaTypy, HOMEHKIATYpy, MCTOJIb30BaTh W TNPeoOpa3oBBIBAThH
3HAKOBO-CHUMBOJIMUECKUE CPEJICTBA HATJISTHOCTY,

BIIQJIeTh HABBIKAMM pAcTO3HABaHMS U 3aluThl HHQOpMaimy, HHPOPMAIMOHHOMN
0€30MacHOCTH JIMYHOCTH.

OBjiaeHue YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU JAeHCTBUIMU:

1) o6menue:

OCYIIECTBISITh KOMMYHHKAIMM BO BCeX c(epax KW3HM, aKTUBHO Yy4YacTBOBATb B
JUaiore Wi JUCKYCCHM MO CYIIECTBY OOCykaaemoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYKICHMS OTHOCHTEIILHO BBINOJHEHUS TpeJjiaracMoi 3a/1aql, yIUTHIBATh
WHTEPECHl ¥ COTJIACOBAHHOCTH TIO3MIMN JPYrUX YYaCTHUKOB JIHAJOTa WM JUCKYCCHH);

pacmo3HaBaTh ~ HeBepOalbHbIE  CpeJACcTBa  OOIIEHWS, TOHMMATh  3HAYCHUC
COIMATIbHBIX 3HAKOB, TPEANOCHUIOK BO3HHKHOBEHMS KOH(JIMKTHBIX CHUTyallMii, yMETb
CMsIr4yaTh KOH(IMKTH ¥ BECTH NEPETOBOPBL;

BJIAJCTh PpA3MUHBIMH ClOoco0amMu OOIIEHWs] W B3aUMOJICHCTBUS, TIOHUMATh
HAMEPEHMs] JPYTuX JIOJEH, MPOSBIATh YBOKUTEIHHOE OTHOIIEHHE K COOECeTHWKY U B
KOppeKTHOH (hopme GopMyIUpOBaTh CBOU BO3PAKCHUS,

Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHHS C HCIOJh30BAHHEM SI3BIKOBBIX
CpEJICTB.

2) COBMeCTHAas JesITeJIbHOCTD:



MOHMMAaTh U WCHOJb30BATh NPEHMYIIECTBA KOMAHIHOW M HMHAMBHUAYAJIHLHOU pabOTHI
NpU PEIICHHd OUOJIOTMYECKOW MpoOJIeMbl, 00OOCHOBBIBaTh HEOOXOIUMOCTH TPUMEHEHUS
IpYNIoBLIX (HOPM B3aUMOJECHCTBUS TPH pEllieHnH y4eOHOU 3a1aun;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JIEHCTBUI ¢ y4&€TOM OOIIMX MHTEPECOB
Y BO3MOXHOCTEH K&KIOTO YJIeHA KOJUICKTUBA;

NPUHUMATh LIEJIM COBMECTHOM J€sTEeIbHOCTH, OPraHM30BBbIBATH M KOOPAMHHUPOBATH
JNEUCTBHA 10 €€ JNOCTIDKEHMIO: COCTABJLATh IUIAH JEHUCTBUI, pacpelessiTh POJIA C y4ETOM
MHEHHMI Y4aCTHUKOB, 0OCY)XHaTh pe3yibTaTbl COBMECTHOU paboThI;

OLICHMBATh KaueCTBO CBOEr0 BKJIaZa M KaXKIOIO YYaCTHUKA KOMAaHAbI B OOLIMi
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejsiaraTb ~ HOBBIE  NPOEKTHI, OLEHMBATh  MAEM C  MO3ULMUA  HOBU3HBI,
OPUTMHAJILHOCTH, MPAaKTUYECKON 3HAUMMOCTH;

OCYHIECTBIISITh TO3UTHBHOE CTpPaTerMdecKoe IMOBEJACHUE B PA3IMUHBIX CHUTyalMsiX,
NPOSIBISITH TBOPUECTBO M BOOOpaKEHHE, ObITh MHULIMATHUBHBIM.

Oni1aieHHe YHHBEPCAJIBHBIMH PEryJIsiITABHBIMHU JACHCTBUAMM:

1) camoopranu3anusi:

UCTIOJIb30BaTh OMOJIOTMYECKHEe 3HAHWA JUIA BBIIBICHUS NpoOJieM M X pelIeHUs B
KU3HEHHBIX W Y4€OHBIX CUTYyalsX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKUX 3HAHMM LIEJIEBbIE M CMBICJIOBBIE YCTAHOBKH B
CBOMX JEHCTBMAX M INOCTYIKaxX [0 OTHOLICHWIO K YXMBOM INPUPOJIE, CBOEMY 310POBBIO U
3/10pPOBBIO OKPYKAIOIIUX

CaMOCTOSITEJIbHO ~ OCYHIIECTBJIATh  IO3HABATEJIbHYIO  JI€SITEJIbHOCTh,  BBIBIISITH
npoOJieMbl, CTaBUTh U (QOPMYIMPOBAaTH COOCTBEHHbIE 337a4d B 00pa30BaTeNILHOM
NEATEIbHOCTU U KU3HEHHBIX CUTyalsIX;

CaMOCTOSITEJIbHO COCTABJATh IUIaH pEUIeHUs NpoOieMbl ¢ Y4ETOM HMEIOLIMXCS
pPECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH W TPEAIIOYTECHH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclIupsiTh paMK{ Y4eOHOro IpeaMeTa Ha OCHOBE JIMUHBIX IPEeNOYTEHUN;

JieJaTb OCO3HAHHBIA BBIOOpP, apryMeHTHpOBaTh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelieHue;

OIICHMBATh TMPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (DOPMUPOBAHUIO M TIPOSIBJICHHIO IIMPOKOW SPYIWIMH B Ppa3HBIX
o0nacTAX 3HAHWM, TOCTOSHHO TIOBBIIATH CBOM 00pa3oBaTelbHBIH W  KyJbTYpPHBIH
YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTb OIICHKY HOBBIM CHUTyalsiM, BHOCHUTb KOPPEKTUBBI B JI€SITEJLHOCTD,
OLICHMBaTb COOTBETCTBHE PE3YJbTATOB LIEJSAM;

BJaJIeTh HABBHIKAMU TO3HABATEJbHOW pe(dIeKCHUM KaK OCO3HAHMS COBEPIIAEMBIX
JEWUCTBUM M MBICIUTENIbHBIX IPOLECCOB, MX PE3YNbTaTOB M OCHOBAHMH, HCIOJIb30BaTh
npuéMbl perekcuu sl OLEHKU CUTYallMd, BHIOOpA BEPHOTO PEIICHUS;

yYMETh OLICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATh PEIICHUs IO UX CHIKECHUIO;

NpUHUMATh  MOTHBBI W apryMEHThl JpPYrMX TIpd  aHaIW3€  pe3ysbTaToB
NEeATEIIbHOCTH;



3) npuHsTHE CEOS U APYrUX:

NpUHUMATh ceOsl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

NpUHAMATh ~ MOTHBBI W apryMEHTBl JIPYyTHX TPy  aHaIM3e  pe3yJIbTaroB
NeATeIHbHOCTH;

NpH3HABATh CBOE MPaBO U MPABO APYTMX HA OIIMOKY;

pa3BHBaTh CMOCOOHOCTh MOHUMATh MHP C MO3WIMU JPYroro 4YeJOBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3yinbTarhl ocBoeHus nporpammbel COO mo Ouosiorn Ha 0a30BOM
YPOBHE BKJIOYAIOT creimmpuyeckre i ydeOHoro mnpeameta «buomorus» HaydHble
3HaHWS, YMEHMI M  CNocoObl  JAEiCTBMA MO  OCBOEGHWIO, HHTEpHpeTalM U
npeoOpa3oBaHMIO 3HAHWM, BHABI JEATEIBHOCTH M0 TIOJYYEHHIO HOBOTO 3HaHUA U
NPUMEHEHUIO 3HAaHMH B Pa3IMYHBIX Yy4YEOHBIX CHUTyallsiX, a TaKke B pealbHbIX
KM3HCHHBIX CUTyalsIX, CBSI3aHHBIX C Owosorweil. B mporpamMme  mpeameTHbIC
pe3yJbTaThl MpeACTaBJICHbl MO rojaM 00y4YeHHs.

[IpenmeTHBIe pe3yibTaThl OCBOCHUsS yueOHOoTO Tpenmeta «buonorus» ¢ 10 knacce
JTOJDKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTh 3HAHWA O MECTE W POJM OHOJOTHM B CHCTEME HAyIHOTO
3HAaHUsA €CTECTBEHHbIX HAyK, B (OpPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOMN
KapTUHBl MHUpPa W HAYyYHOTO MHPOBO33pPEHMSA, O BKJIAIE POCCHUHCKUX M 3apyOesKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH, (PYHKIMOHAJIBHOM TIPaMOTHOCTH 4YeJIOBEKa JUJIs
pelieHus KU3HCHHBIX 33/1ay;

YMEHUE pacKpbIBaTh COJEpKaHUE OHOJIOTHYECKUX TEPMUHOB W TIOHATHHA: KU3Hb,
KJIeTKa, OpraHm3M, MeTaboim3M (0OMEH BEHIeCTB M TMpPEBPAIICHHE YHEPIHH), TOMEOCTa3
(camoperynsimsi), YypOBHEBasi OpraHM3alis OKUMBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKiwsi), HaclieJACTBEHHOCTb, W3MEHYMBOCTh, POCT U Pa3BUTHUE;

yMEHHE  U3jaratb ~ OWoJloTHUecKhe  Teopud  (KJIeTOYHas,  XpPOMOCOMHAs,
MyTallMOHHAS, TCHTpAIbHAS JOTMa MOJEKYJspHOW Owonorum), 3akovbl (. Menmems, T.
Moprana, H. V. BaBwioBa) u ydenus (0O IIGHTpaX MHOTOO0Opaszusi M MPOUCXOMKIICHUSI
KylbTypHbIX pactenmid H. W. BaBwioa), ompeaensTh TpaHWIlbl WX NPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMEHUE BJAJeTh METOJaMU HAYYHOTO TIO3HaHMA B Owosiorur: HaOMIOIEeHHE U
OIMCaHUE JKUBBIX CHCTEM, TIPOLECCOB U SBJCHUN, OpraHm3alysi M IpOBEJCHUE
OHMOJIOTMYECKOTO  3KCIIEPUMEHTa, BBIABIDKEHWE TUIOTE3bl, BBIIBJICHUE 3aBUCHMOCTHU
MEXIy  HUCCIEAyeMbIMH  BEJMYMHAMH, OOBSCHEHHWE  TOJIyYEHHbIX  pE3YJIbTaTOB,
UCTIOJIb30BAHHBIX HAYYHBIX TOHATHI, TEOpPH W 3aKOHOB, YMEHHE JeJlaTh BBIBOJBI HA
OCHOBAHMH TIOJTyY€HHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE TMPM3HAKK BHUPYCOB, KIETOK MPOKApUOT U
SYKapUOT, OJIHOKJIETOYHbIX M MHOTOKJIETOUYHBIX OpPraHM3MOB, OCOOEHHOCTH IPOIECCOB:
oOMeHa BelIeCTB M TpEeBpalleHUs SHEPruM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO M
JHEPreTHyecKkoro  oOMEHa, XEMOCHHTe3a, MHUTO3a, MeHo3a,  OIUIOJOTBOPEHHS,
Pa3MHOXKEHUsI, MHIWBHIYAIbHOTO Pa3BUTHsI OpraHm3Ma (OHTOTEHE3);



YyMEHHE TIPUMEHATHh T[OJIyYCHHbIE 3HAHWS i1 OOBSCHEHMA OMOJIOTHYECKHX
MPOLIECCOB W SIBJICHUW, JJISI MPUHATHUS NPAKTUUECKUX PEUIEHUHA B TMOBCEIHEBHOMW KM3HU C
1eblo obecrieueHuss 0e30MacHOCTH CBOETO 3/0POBbSl U 3/10POBbSI OKPYKAIOIIUX JIFOJIEH,
COOJIONICHWST HOPM TPaMOTHOTO TIOBEJACHUSI B OKpYXKalOIIEH TPHUPOJIHON cpene,
MOHMMaHUE HEOOXOJUMOCTH HCIIOJb30BaHKS JTOCTKEHUWI COBPEMEHHOM Ouonoruu u
OMOTEXHOJIOTUI I palMOHAJIb HOTO TPUPOI0TIO0Ib30BAHUS;

YMEHHE pellaTh JJIEMEHTapHble Te€HETHIECKHE 3aJadyd HA MOHO- WM JUTHOPHIHOE
CKpeIllMBaHWe, CICIUVICHHOE HACJEJO0BAaHWE, COCTABIATH CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHMs I Mpe/ICKa3aHus HACIEO0BaHUA MPH3HAKOB Y OPraHM3MOB;

YMEHUE BBINOIHATh JA0OPAaTOpPHBIE U TPAKTHYECKHE pPaboThl, COOIOAAaTh IpaBmia
npu paboTte ¢ yueOHbIM U Ja00PaTOPHBIM 000PY0BAHKUEM;

yMEHHE KPUTHIECKU OIICHUBATh U UHTEPHIpEeTHPOBATh uHpopmaImro
OMOJIOTUYECKOTO COJAEPXKaHUs, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHMS M3 Pa3IMYHBIX
UCTOYHUMKOB (CpeJCcTBa MaccOBOW WHPOpMAIMM, HAYYHO-TIOMYJSIPDHBIE MaTepHaNbI),
9TMMECKHE  aCMeKThl  COBPEMEHHBIX  HCCJENOBaHM B OHOJNIOTHH,  MEIMIMHE,
OHMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHCHMEHHBIE W YCTHbIE coOOmIeHus, 00600mas
OMOJIOTHMYECKYI0 HWHPOpMAIMIO W3 HECKOJIbKHX WCTOYHHKOB, TPAMOTHO WCIOJIbh30BaTh
MOHSITUMHBINA amnmapaT OHOJIOTHH.

[IpenmeTtHple pe3yibTaThl OCBOCHUS ydueOHOTo mpeamerta «buosnorwsi» ¢ 11 knacce
JTOJDKHBI OTPaXKaTh:

c()OPMHUPOBAHHOCTh 3HAHMHA O MeECTe W poJId OHOJOTHMM B CHUCTEME HAyYHOTO
3HaHUsS E€CTECTBCHHBIX HAyK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYIHOM
KapTHUHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAA€ POCCHICKHX M 3apyOeKHBIX
y4€HBIX-OUOJIOTOB B pa3BHUTHE OHOJIOTHH, (YHKIMOHAJIHHON T'PAaMOTHOCTH YeJIOBEKa I
pelieHus KU3HEHHBIX 3a/1ay;

YMEHUE pPacKpbIBaThb COJEp)KaHHE OHOJIOTMYECKUX TEPMUHOB W TOHATUHA: B,
NOMyJIsilms, TEeHO(MOHI,  OSBOJIOIWMS,  JBWKYIIHME CWIbl  ((aKTopbl)  SBOJIFOLHH,
NPUCTIOCOOJICHHOCTh ~ OPraHM3MOB,  BHIOOOpAa30BaHME,  IKOJIOTHYECKHE  (PaKTOPBI,
9KOCHUCTEMA, NPOJYLEHThI, KOHCYMEHTBI, PEIYLEHTBI, I[EMHM TWTaHUsA, SKOJOTHYECKas
mpamuna, OuoreorieHo3, ouocdepa;

YMEHHE W3Jarath OuWoyioTHueckue Tteopun (dBosmoimoHHas Teopust Y. JlapBuHa,
CUHTETHYECKasi TeOpHs OBOJIOLMHM), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactea K. M. bopa, uepenoBaHus TJIaBHBIX HampaBieHW W mytei sBomormmu A. H.
CeBepuoBa, yuenuss o Owochepe B. U. Bepuagckoro), ompenensiTh TpaHMIBl HUX
NPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

YMEHUE BJAJeTh METOJaMU HAy4YHOTO TIO3HaHMA B OwuoJioTWM: HaOJIOJEeHHE U
OTMCaHME JKMBBIX CHCTEM, TIPOLECCOB U SBJICHUN, OpraHm3alysi W TpPOBEICHUE
OHMOJIOTHMECKOTO  JKCIIEPUMEHTa, BBIABIKCHHWE THUIOTE3bl, BBIIBJICHHE 3aBUCHMOCTH
MEXAY  HUCCIEIyeMbIMU  BEJIMYMHAMH, OOBSCHEHHE  TOJYYCHHbIX  PE3yJbTarToB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHATHI, TEOpPHl W 3aKOHOB, YMEHHE [eJiaTh BBIBOJbBI HA
OCHOBAHMM TIOJTyY€HHBIX PE3YJIbTaTOB;



YMEHHE BBIICISITh CYIIECTBEHHBIC TPH3HAKA CTPOCHUS OHMOJIOTHUECKHX OOBEKTOB:
BUIOB, TOMYyJSIIMH, MPOIYLEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOTEOICHO30B W
IKOCHCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON W3MEHYMBOCTH, €CTECTBEHHOTO
oTOOpa, BUIOOOpa30BaHKs, TPHUCIIOCOOJICHHOCTH OPraHM3MOB, JCHCTBUS HSKOJOTHYECKHUX
(GakTOpOB Ha OpraHMm3Mbl, MEPEeHOCAa BELIECTB M TMOTOKAa DJHEPrUM B HKOCUCTEMAX,
AHTPOTIOTCHHBIX M3MEHEHHH B DKOCHCTEMAax CBOEW MECTHOCTH, KPyroBOpOTa BEIIECTB U
OMOTEOXMMHUYECKUX IMKIOB B Omocdepe;

YMEHUEC TPUMCHATh TOJIyYCHHbIC 3HAHMSA U1  OOBSCHEHHS OHOJOTHYECKUX
IPOLIECCOB U SIBJICHUW, JJIsI NPUHATHSA NPAKTUMECKHUX PEIICHUM B TNOBCEJIHEBHOM KU3HU C
1eNbl0 obecrieueHuss 0€30MacHOCTH CBOETO 30POBbS M 30POBbSI OKPYKAIOIIUX JIOACH,
COONIOJIEHNs] HOPM TPaMOTHOTO TIOBEJEHHMS B OKpYXKAlOMIeW TNpUPOTHON cpeje,
NOHMMaHWEe HEOOXOJIMMOCTH HCTIOJIb30BAaHUS JTOCTIDKEHH COBPEMEHHON OHWooTMM aJist
paIMOHANbHOTO TPUPOAOTIONH30BAHNS ;

YMEHUE peliaTh DJJEMEHTapHble OHOJIOTMYECKHE 3aJaud, COCTaBISITh CXEMBI
MepeHoOCca BEUIECTB U DHEPTUM B IKOCUCTEMax (LETH MHUTAHUA);

YMEHHE BBITIOJHATH J1A00PATOPHBIE W TPAKTHMYECKHE pPadOThI, COOIIOJATh NpaBHIIa
npu padboTe ¢ y4eOHBIM | JTabOpaTOpHBIM 000PYI0BAHUEM;

yMEHHEe KPUTHYECKH  OIICHHMBATh U HMHTEPIPETHPOBATH HUHPOPMAIHFO
OMOJIOTHIECKOTO COJICPXKaHUsI, BKIIIOYAIOIIYI0 TICEBIOHAYYHbIC 3HAHUS M3 Pa3JIMdHBIX
HUCTOYHUMKOB (CpeJCcTBa MaccOoBOM HWHpOpMAIWM, HAyYHO-TIOMYJSIPHBIE MaTepHalibl),
paccMarpuBaTh TJ0OATBHBIE JKOJIOTHYECKHE TMPOOIEMbl COBPEMEHHOCTH, (DOpMUPOBATH
M0 OTHOIIEHUIO K HUM COOCTBEHHYIO TO3MIIMIO;

YMEHHE CO03/laBaTb COOCTBEHHBIC IMHMCHMEHHBIE W YCTHbIE coOOmIeHus, 0000mas
OHMOJIOTHYECKYI0 HWHPOpMAIMIO M3 HECKOJIbKMX WCTOYHHKOB, TPAMOTHO HCIOJIh30BaTh
MOHSATUMHBINA ammapaT OHOJIOTHNL



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Kontpoabusie | IpakTnueckue
NMporpaMMmal Bcero o0pa3oBareJbHbIE
padoThI padoThI
pecypcebl
bu6mmoreka [IOK
1 buonorns kax nayxa 2 0.5 https://m.edsoo.ru/7f41c292
bu6nunoreka [JOK
2 JKuBbIe CUCTEMBI U UX OPTaHU3ALUS 1 https://m.edsoo.ru/7f41c292
N bubmuoreka [IOK
3 XUMUYECKUM COCTaB U CTPOEHUE KIETKU 8 1 1 https/m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 FKMHENIATEILHOCTE KICTKA 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHOX€EHME U MHIMBUYAJIBHOE PA3BUTHE 5 1 bubmuotexa LIOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTh M M3MEHUYHUBOCTD 3 15 bu6muoreka IIOK
OpPTaHU3MOB ' https://m.edsoo.ru/7f41c292
y Cenexuust opranu3MoB. OCHOBBI 4 1 bubnmnoreka [IOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Pesepsiioe Bpenst 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4
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11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne ni/m Konrtposabusie | Ipakrnueckue
NporpaMMbl Bcero o0pa3oBareJbHbIE
padoThI padoThI
pecypcsbl
Bu6nunoreka [JOK
! IBOMONUORHAS buoTOrHA 10 . . https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmuotexa LIOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 OPFaHH3MEL 1 OKPYRAIOLRAA Cpea ° 1 https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK
4 Co00I11IeCTBa U IKOJIOTUYECKAE CUCTEMBI 10 1 https/m.edsoo.ru/7f41cc74
Bbu6nunoreka [JOK
° Pesepsiioe Bpews 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOPAMME 34 2 2.5
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