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Toscnumenvhas 3anucka

IIpu pazpaboTke MporpaMMbl MO OMOJOTUU TEOPETHUECKYIO OCHOBY AJISL ONPEIEIICHUS
NOJAXOJ0B K (hOpMHpOBaHHUIO conepkaHus ydyeOHoro mpeamera «buonorus» cocraBuiu:
koHentyaibHble nosoxxkenus ®I'OC COO o B3auMo00yCIOBIECHHOCTH LIENEH, COAEepKaAHUS,
pe3ysbTaToB 00y4eHHUs U TPeOOBaHUN K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00
OOUIMX HENAX U MPUHIUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero obpazoBanusi B Poccuiickoii deneparuu, a Takke TOJOXKEHHS O crenuduke
Oouonoruu, €€ 3HAUEHWU B IMO3HAHUU KUBOW MPUPOABI U OOECIEYEHHM CYIIECTBOBAHUS
yenoBeueckoro oOmiectBa. CoOrjiacHO Ha3BaHHBIM IOJIOKEHUSM, OIPEAEICHbl OCHOBHBIC
(GyHKLIMH IPOTpaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

O0mas xapakrepucTuka y4e0Horo npeaMmera «buosgorusp»

[Iporpamma o 6uosoruu JaéT NpeacTaBiIeHue o 1esIX, 00 0011Iel cTpaTeruu 00ydeHus,
BOCIIUTAaHUS W DPa3BUTHS OOydaIOIIUXCS CpeACTBaMH ydeOHoro mpeamera «buomorusy,
oTpesieNisieT 00s3aTeNbHOe MPEAMETHOE COJAEpPKAHHUE, €r0 CTPYKTYpPY, paclpeleieHue o
paszzesiaM U TeMaM, peKOMEHIyEMYIO MOCIEeI0BAaTEIbHOCTh U3yUeHUsl yueOHOro MaTepuana C
V4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEIbHOTO
IpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaroImmuxcsl.

B mnporpamMme mo OHOMOTMM TaKkXKe YYUTHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yJibTaTaM oOy4eHHs B (OPMHUPOBAHUU
OCHOBHBIX BUJIOB yU€OHO-IT03HABATEIbHOMN 1€ATEIbHOCTH/yUEeOHBIX JEHCTBUI 00yUaronmXxcs
10 OCBOEHHUIO COJEPKaHMS OMOJIOTUYECKOTO 00pa30BAHMS.

B nporpamme no 6uonorun (10—-11 kmaccel, 0a30BbIii YPOBEHb) pEaIU30BaH MMPUHLUIT
MPEEeMCTBEHHOCTH B M3yYE€HHWM OHOJOTHH, Ojarojaps d4YeMy B HEW MPOCMaTpUBAETCS
HAIPAaBIEHHOCTH HAa Pa3BUTHE 3HAHUH, CBA3AHHBIX C (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX OpPHUEHTAIMA JUYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS,
MPE/ICTaBICHUA O 370pPOBOM 00pa3e >KM3HM W OEpEeKHBIM OTHOIIEHHWEM K OKpYIKarolleu
npupoHoi cpene. [loaToMy Hapsiay ¢ M3ydeHHEM OOIIEOMOIOTHYECKIX TCOPHM, a TaKke
3HaHWUW O CTPOCHUH JKUBBIX CHCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe 10 OMOJIOTHH YICICHO BHUMaHNE HCIIOIb30BAHHIO MTOJTyISHHBIX
3HaHWW B TIOBCEAHEBHOW JKM3HHM A PEUICHUS MPHUKIAMHBIX 3a7ad, B TOM YHCIE:
NpodUIAKTHKKA  HACJIEICTBEHHBIX  3a00JICBaHUN  YEJIOBEKa, MEIUKO-TEHETHYECKOTO
KOHCYJTBTUPOBaHUSI, OOOCHOBAHMSI DKOJIOTMYECKH IIEJIECOOOpa3HOTO TOBEIACHHUS B
OKpY>KarolIel MPUPOAHON Cpelie, aHAIN3a BIMSHHS X03IiCTBEHHON NEeATeTbHOCTH YeJIOBEKa
Ha COCTOSIHUE MPUPOJHBIX M UCKYCCTBEHHBIX IKOCHCTEM. Y CUJICHHE BHUMAHUS K IPUKIIATHON
HAIpaBIEHHOCTH ydeOHOro mnpeamera «bHOTOTHS» MPOAUKTOBAHO HEOOXOAMMOCTHIO
oOecrieyeHUs YCJIOBUM Ui pEHIeHHs OJHOW U3 aKTyaJbHBIX 3aJad IMIKOJIHHOIO
OMoJOTUYECKOTO 00pa30BaHUs, KOTOpas MpenoiaraeT (popMUpoBaHUE Y OOYUaAIOIIUXCS
CIIOCOOHOCTH aJIaliTUPOBATHCS K M3MEHEHUSAM JUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO
MUpa.

buonorust Ha ypoBHE cpeaHero obmero oOpa3oBaHHS 3aHMMAaeT BakHOe MecTo. OHa
oOecrieunBaeT GopMUpOBaHUE y OOyYAIOMIMXCA MPEICTABICHUN O HAYYHON KapTUHE MHUPA,
pacmupsieT U 0000IIaeT 3HAHWUA O JKUBOM MpHUpoAE, €€ OTIMYUTENIBHBIX NpPU3HAKAX —
YPOBHEBOI OpraHMW3ali M IBOJIOLWHU, CO3AAET YCIOBHUS IJIS: MO3HAHUS 3aKOHOB YKUBOM
npupoasl, (popmMupoBaHus (YHKIIMOHATBLHOW TPaAaMOTHOCTH, HABBIKOB 370pPOBOTO U



0e301macHOro 00pasa JKU3HH, SKOJOTUYECKOTO MBILUIEHHUS, IEHHOCTHOI'O OTHOLLIEHUS K )KUBOU
IPUPOAE U YEIIOBEKY.

bonpiioe 3HaueHue OWOJIOTHMS HMEET TakKe MJI1 pPELIEHUS BOCIUTATENBHBIX U
pa3BUBAIOIIMX 3ajJad CpeIHero oOimero oOpa3oBaHUs, COLMAIM3AIUKN OOYYaIOIIUXCS.
Nzydyenne Ouosoruu oOecreunBaeT YCIOBUSA Uid (POPMHpPOBAHHUS HHTEIUICKTYalbHBIX,
KOMMYHHKAIIUOHHBIX 1 HTH(POPMAIIMOHHBIX HABBIKOB, 3CTETUUYECKON KYJIBTYPHhI, CTIOCOOCTBYET
MHTETpaIy OUOJIOrMYECKUX 3HAHUH C MPEICTaBICHUSIMH U3 APYTUX YUEOHBIX MPEAMETOB, B
YaCTHOCTH, (U3MKH, XUMHH U Teorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAUCHUU
yueOHoro npeamera « brojaorusy coctaBuiIu OCHOBY JJIs ONPEAENICHUs IOJX0A0B K 0TO0pY U
CTPYKTYpPUPOBAHUIO €T0 COAEPIKAHUS, IPEJICTABICHHOTO B IpOorpaMMe Mo OHOJIOTHH.

Ot60p conepkanus yueObHoro npeameta «buosnorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH
C MO3ULHUNA KYJIBTYpOCOOOpPA3HOIO MOJX0Ja, B COOTBETCTBUU C KOTOPBIM OOyYaroIIuecs
JOJKHBI OCBOWUTHh 3HAaHUA M YMEHMs, 3HaYUMbIE i1 (POPMUPOBAHUS OOIIEH KYyJIbTYpHI,
OMpeNeNsIoUe aJeKBaTHOE IOBEICHUE YEJIOBEKa B OKpY)KaloUled NPUPOIHON Cpele,
BOCTpeOOBaHHbIE B TIOBCEAHEBHOM JKU3HU M MPAKTHUECKOU JesTenbHocTH. Ocoboe MecTo B
ATOM CHUCTEME 3HAHWUM 3aHUMAIOT DJIEMEHTBI COJEPHKAHUS, KOTOPBIE CIIy’KaT OCHOBOW IS
(GopMHpOBaHUS TNPEIACTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAapTUHE MHUpa U
[IEHHOCTHBIX OPHEHTALUAX JUYHOCTH, CIOCOOCTBYIOIIMX TyMaHHU3AMH OMOJOTHYECKOTO
o0Opa3oBaHUs.

CTpyKTypHpOBaHUE COJEp)KaHUsl yd4eOHOro maTepuana B MpOrpaMMe IO OHOJOTHUHU
OCYIIECTBJIEHO C Y4Y€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTENBHBIX
0COOEHHOCTSIX KUBOW IPUPO/IBL, O €€ YPOBHEBOM OpraHu3alluy U 3BOJIIOLUU. B cooTBeTCTBUM
C OTUM B CTpyKType yueOHoro mpenMera «buonorus» BblIeleHbl ClEIYIOIINE
coziepKaTeNbHble IMHUU: «brosiorus kak Hayka. MeToibl HayqHOro no3Hanus», «Kierka kak
Ouonornyeckass cucreMa», «OpraHu3sm Kak Owuojormyeckas cucreMa», «Cucrema u
MHOT000pa3ne OPraHMYECKOTO MHUPa», «IBOJIOMUS KXUBOW TPUPOIBD, «IKOCHUCTEMBI U
MPUCYILIHAE UM 3aKOHOMEPHOCTHY.

Hean usyuyenus yuedHoro npeamera «buosorus»

Lenp m3yuenus ydyeOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE — OBJaJICHUE
00Oy4aroIMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIMOHAJIBHOW OpraHU3alluu >KMBBIX CHCTEM
Pa3HOro paHra U NpuoOpeTeHre YMEHUH UCTI0Ib30BaTh ITH 3HAHUS JIsl TPAMOTHBIX JEHCTBUIM
B OTHOIIIEHUU OOBEKTOB KMBON MPUPOJIbI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTkeHne 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 0a30BOM ypoBHE
o0ecrnieunBaeTcs pelIeHUEM CIEIYIOIINX 3aau:

OCBOEHHE OOYYalOIIMMHCS CUCTEMbl 3HAHUM O OMOJOTHYECKHX TEOPHsX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUiiaX, CIy>KalIMX OCHOBOH Uit (POPMUPOBAHUS
MIPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHpA, O METOAAX HAYYHOrO IMO3HAHWA,
CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTSX KHUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allNH,
BBIJJAIOIIUXCS] OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUAX B OMOJIOTUH;

(dopMupoBaHre y 00y4aroIMXCsl MO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN B IpOLECCE aHalIM3a JaHHBIX O IMyTSIX pPa3BUTHS B OMOJOIMM HAy4YHBIX
B3IJISIJI0B, UJIEW U TTOAXO/I0B K U3YUEHHIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHu3aliy;

CTAaHOBJICHHE Yy OOydyarolmuxcsi oOmeld KyJabTypbl, (YyHKUHOHAIBHOW TIPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SABJICHUS OKPY>KAIOIIET0 MUPA KUBOM MPUPOJIbI HA
OCHOBAHUM 3HAHUU U OMbITA, TOJYYECHHBIX MPU U3YUYEHUU OUOJIOTUH;



(dopMHpoBaHHE y 00yYarOIIMUXCsl YMEHUM WIIIOCTPUPOBATh 3HAYEHHE OMOJIOIMUYECKUX
3HaHUU B MPAKTUYECKOW JESATEIBHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUM U arpoOMOTEXHOJIOTH;

BOCIMTAaHUE YOEKAEHHOCTH B BO3MO>KHOCTH IO3HAHUS YEIOBEKOM KUBOW NPUPOIBI,
HEO0OXOUMOCTH OEpeKHOr0 OTHOILIEHUS K HeH, COOMIOACHHUS STHYECKHX HOPM MpH
MIPOBEICHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HaHWE LIEHHOCTHU OMOJIOTUYECKUX 3HAHUU JUISl TIOBBIIIEHHUS YPOBHSI 9KOJIOTUYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUNW U YMEHHUI B MOBCEIHEBHOM >KM3HU JJISI OLICHKU
MOCJICACTBUI CBOEH JEATENBHOCTH MO OTHOUICHHIO K OKPYXalollei cpene, COOCTBEHHOMY
310pOBBIO, 00OCHOBAaHME U COOJIIOICHUE MEp TTPOPUIAKTUKU 3a00JIeBaHUM.

B cucrteme cpegnero obmiero oopazopanus «buonorus», uzydaemasi Ha 6a30BOM ypOBHE,
SBIISIETCS 00SI3aTEIBHBIM yUeOHBIM MPEAMETOM, BXOSIINM B COCTaB MPEIMETHONW 0OJIacTH
«EcTecTBeHHO-HAYUYHBIE TTPEIMETHIY.

Mecto yueOHOro npeamera «buosiorus» B y4eOHOM ILIAHE

Jiist uzyyenust Ononoruu Ha 6a30BOM ypOBHE CpeiHero 00111ero oopa3oBaHus OTBOIUTCS
68 gacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 gac B Henento).



Cooepoicanue 06yuenus

10 KJIIACC

Tema 1. buonoeus kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTUM ¢ OOIECTBEHHBIMU, TEXHUUYECKUMHU U JIPYTUMU
€CTECTBEHHBIMU HayKaMHu, QuiIocoduei, 3TUKOW, 3CTeTUKON U mpaBoM. Ponb Ouonoruu B
(dhopMHUpPOBaHUM COBPEMEHHOM HAyYHOU KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HayK.

Meroapl TO3HAHUS JKUBOW TPUPOALI (HAOIIOJAEHUE, DJKCIEPUMEHT, OIHUCAHUE,
HU3MepeHue, Kiaccuukaius, MoASIUPOBAHUE, CTATHCTHYECKasi 00paboTKa TaHHBIX ).

Jlemoncmpayuu:

IToptpetst: Y. lapsun, I'. Mennens, H. K. Konbsuos, /x. Yorcon nu ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

Jlabopamophvie u npakmuyeckue pabomul:

[Ipaktuueckas padora Ne 1. «lMcmonb3oBaHue pa3auyHBIX METOAOB MPU HU3YyUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ZKuevie cucmemol u ux opeanuzayus

XKusble cuctembl (OMOCHCTEMBI) KaKk MpeAMET M3yuyeHus Ouojoruu. OTiIHyYue >KUBBIX
CUCTEM OT HEOPraHUYECKOW TPUPOBI.

CpoiicTBa OWoOCHUCTEM H HX pa3HOOOpasue. YPOBHU OpraHU3AIMH OHUOCHUCTEM:
MOJICKYJISIDHBIA, KJICTOYHBIA, TKAHEBbIM, OPraHU3MEHHBINA, MOIYJAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOT€OLIEHOTHYECKUI ), OnOChEpHBIil.

Jlemoncmpayuu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3AlMM KUBOU
PUPOIBD».

O6opynoBanue: moaenb moJiekysl JJHK.

Tema 3. Xumuueckuii cocmas u cmpoeHue KiemkKu.

XUMHYECKUM  COCTAaB  KJETKM. XUMHYECKHME  DJIEMEHTBI:  MaKpPOSJIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMK BOJBI U MHUHEPAIbHBIX BelIeCTB B KieTke. [lomnepkanue OCMOTHYECKOIO
OastaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPBI OEIKOB.
He3aMeHnMble 1 3aMEHUMBIE AMUHOKHUCIIOTBI. AMHUHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYpPbI
O€JIKOBOM MOJIEKYJbl (TepBUYHASL, BTOPUYHAS, TPETHUYHAs U YETBEPTHUUHAS CTPYKTYpa).
Xumuueckue cBoiicTBa 6enkoB. buosornueckre GyHKIUN OEIIKOB.

®epMeHThl — OHoJornyeckue karanuszaropbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTP,
cyOctpatHas cnenupuuHocTh. Kodepmentsl. Butamunbl. OtTianuus QepMEeHTOB OT
HEOPraHWYECKHUX KaTaau3aTopoB.

VYrneBoabl: MOHOcaxapuabl (TJI0OKO3a, pubo3a ©  JAe30Kcupu003a), Iucaxapuibl
(caxapo3a, j1akTo3a) W Mojaucaxapuipl (Kpaxmall, IVIMKOTEH, LEJUIri03a). buonornueckue
(YHKIIMH yTIIEBOAOB.

Jlumunel: TpUrauuepuasl, ¢ocponunuabl, crepounsl. ['uapodunasHO-rHIAPOPOOHBIE
cBoiicTBa. buonornyeckue ¢pyHkiuu aunuoB. CpaBHEHUE YTIEBOI0B, OSIKOB U JIUMTUAOB KaK
VMCTOYHUKOB SHEPTUU.

Hyxnennossie kucnotel: JIHK u PHK. HykineoTuasl — MOHOMEpHI HYKJIEUHOBBIX KUCIIOT.
Crpoenne u ¢pynkuuu JHK. Ctpoenne u ¢ynkuun PHK. Buner PHK. AT®: crpoenue u

GyHKUIUU.



[utonorus — Hayka o kiueTtke. KneTtouHass teopusi — npuMep B3aUMOJCHCTBUS UIEH U
(aKkTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHHUSI KIETKH.

Krnerka kak nenoctHas xuBasi cucrema. OO11re Npu3HaKK KIETOK: 3aMKHYTast Hapy KHas
MeMmOpana, moJiekyJibl JIHK kak reHeTH4ecKkuii anmapar, CUCTeMa CUHTe3a Oellka.

Tunbl KJIeTOK: sSyKapuOTHYecKass M Mpokapuoruyeckas. OCOOEHHOCTH CTPOCHHS
npokapuotuyeckoil kietku. Knetounas crenka Oaxrtepuil. CTpoeHHEe 3yKapHOTHYECKOU
kJeTku. OCHOBHBIC OTJIUYUS PACTUTEILHOM, J)KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJTUKC, UX (DYHKIIUH.
[Ina3zmatuueckass memOpana, e€ cBoicTtBa W (ynkmuu. lluTomnmasma u €€ opraHoubI.
OnnomemOpannbie  opraHounsl  kjetku: OIIC, ammapat ['onbmku,  JIU30COMBL.
[lomyaBTOHOMHBIE OpPraHOWIBI KJIETKU: MHUTOXOHJApUHM, miactuabl. I[Ipoucxoxxnenue
MUTOXOHJpUM U miactua. Bunel minactun. HemeMOpaHHble OpraHOU bl KIETKU: pUOOCOMBI,
KJIETOYHBIA ILEHTP, LEHTPUOIH, PECHUYKH, KIYTUKH. DYyHKIUU OpPraHOMJIOB KJIETKH.
Bxutouenus.

Anpo — perynsTopHbli ueHTp kieTku. CrTpoeHwe sapa: saepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIECTB B KIIETKE.

Jlemoncmpayuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. Illneiinen, P. Bupxos, k. YorcoH, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacrpenesieHue XMMUYECKHX DJJIEMEHTOB B HEXKHMBOW IPUPOJCY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B KUBOU IIPUPOJCH.

Tabmumpst u cxemsl: «Ilepuoanueckas TabauIa XMMHUYECKUX 3JEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOAbDY, «buocunTe3 Oenka», «CrTpoeHne MoJeKylbl Oenkay, «CrpoeHue
bepmentay, «Hyknennossle kuciaotel. JIHK», «Ctpoenue monexynst AT®», «CrpoeHue
AYKapUOTUYECKON KIIETKN», «CTpoeHHe >KMBOTHOM KIETKW», «CTpOeHUE paCTUTEIbHON
KJIETKN», « CTpOEHUE MPOKAPUOTHUECKOU KIETKN», «CTpoeHHe Sapa KIETKW», «YTIEBOIbDY,
«JInmmaeny.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpY/I0BaHUE JIJIsi TPOBEACHUS HAOIIOICHUM,
U3MEPEHU, IKCTIEPUMEHTOB, MUKPOIIpENapaThl pACTUTEIBHBIX, )KUBOTHBIX U OaKTepUaTbHBIX
KJIETOK.

Jlabopamophvie u npakmuyeckue pabomul:

JlabopaTtopHas pabota Ne 1. «M3yueHue KaTaluTUYECKOM aKTUBHOCTH (PEPMEHTOB (Ha
pUMeEpe aMHJIa3bl UM KaTajasbl)y.

JlabopaTopHas pabora Ne 2. «M3yueHue CTpOEHHs KIETOK PacTeHUH, >KUBOTHBIX WU
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMHUCAHUE.

Tema 4. KusneoesamenbHocmo K1emKu.

OOmen BemiecTB, WM MeTabomm3M. Accummisanus (TUTACTHYECKUM OOMEH) U
AUCCUMMJIISIUS (PHEPTeTUYECKUl 0OOMEH) — JIB€ CTOPOHBI €MHOIO IMpoliecca MeTadoIr3ma.
Posb 3aK0HOB COXpaHEHUS BELECTB ¥ SHEPTUU B IOHUMaHUU MeTaboIu3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPO(PHBINA U reTepoTpodHbIA. Ponb pepMeHTOB B 0OMEHe
BEILECTB U MTPEBPALICHUH SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBas W TemHOBas (a3bl (orocuHTe3a. Peaknum ¢oTocuHTE3A.
OddextuBHOCTL (hoTOCHMHTE3a. 3HadeHHWE (PoTOoCHHTE3a HJig KU3HU Ha 3emiie. BrusHue
YCJOBHM cpe/ibl Ha POTOCUHTE3 U CITOCOOBI MOBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTEHUM.



XeMocuHTe3. XeMOCHHTE3UpYIolue OaKkTepuu. 3HaYEHUE XeMOCHUHTEe3a JIJIsl )KM3HU Ha
3emie.

OHepreTuueckuii oOMeH B KJeTKe. PacuieruieHne BelecTB, BbIACIEHUE U
aKKyMYJUPOBaHUE OJHEPruuM B KIETKE. OTalbl HYHEPreTMYeckoro oomeHa. [mukomms.
Bpoxenue u ero Buapl. KucnopoaHoe okucieHue, iy KJIETOYHOE AbixaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IHPEKTUBHOCTh YHEPTETUIECKOTO OOMEHA.

Peakiuu marpuuyHoro cuHte3a. ['enernueckas uHpopmarus u JIHK. Peammsarus
reHeTHYeCKOW MHpOpMaIiK B KiIeTKe. [ eHeTHUecKuil KoJ U ero CBOMCTBA. TpaHCKpUMIIUs —

matpuuabli  cunte3 PHK. Tpancnamms — OwuocuHTe3 Oenka. ITambl TPaHCISAIUU.
KomupoBanue amuHokuciaot. Poib pubocoM B OnocuHTe3€e Oeka.
Heknerounsie ¢dopmbl xu3Hu — Bupychl. Mcrtopus oTkpsitus BupycoB (. W.

NBanoBckuit). OCcoOOEHHOCTH CTPOCHHUS W KU3HEHHOIO IMKJIAa BUPYCOB. baktepuodarmu.
bonme3nn pacTeHuii, JKMBOTHBIX M YEJIOBEKAa, BBI3BIBAEMBIE BHpycamMH. Bupyc
uMmyHoaepuiurta yenoseka (BHUY) — Bo3Oymurens CIIWa. OOpartHas TpaHCKpUIUUA,
peBepTaza u unterpasa. [IpopunakTruka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM.

Jlemoncmpayuu.

IToptpetsl: H. K. Konpnuos, /1. . UBanosckuit, K. A. Tumupsses.

Tabmumer w  cxembl: «Tumbl  muTadus», «Metabomuzm», «MHUTOXOHIPHUNY,
«HepreTuyeckuit ooMen», «Xmoportacty, «®orocunresy», «Ctpoenune JIHK», «Ctpoenue u
dbyHkuMoHupoBanue reHa», «Cunre3 Oenka», «['eHetnmueckuit kom», «Bupycem,
«bakrepuodarn», «Ctpoenue u xu3HeHHbd 1mka Bupyca CIIWJla, OGaxrepuodaray,
«Pennmukamus JITHK.

Ob6opynoBanue: Moaenu-anmiukanuu «Y nsoenue JJHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHue KIeTKn», Moaenb cTpykTypsl JIHK.

Tema 5. Pazmnoowcenue u uHOusUOyaibHoe pazeumue opeanu3mos.

Kierounslii LMK, WIM KU3HEHHbIM LUKI KiaeTku. MHTepdaza u muto3. Ilpormeccsl,
npoTekaronue B uatepdasze. Pemnmukanus — peakmust matpuunoro cuntesza JJHK. Crpoenne
XpOMOCOM. XPOMOCOMHBI HA0Op — KapUOTHUIL. J(UITOMAHBINA U TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomarunbl. LluTONOrMYECKME OCHOBBI PA3MHOXKEHUS WU HWHAUBUILYAIBHOIO
Pa3BUTHS OPTraHU3MOB.

Henenue kierkn — muto3. Craauu muto3a. IIpomecchl, mpoucxoasume Ha pa3HbIX
CTausAX MUTO3a. BUONIOTNMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubesb KIETKU — aromnTo3.

@®opMbl pa3MHOXKEHHS OpraHU3MOB: Oecrosioe © mojoBoe. Buasl 0Gecnosioro
Pa3MHOXEHUS: JCJICHUE HAJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHue,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHUE JJIs
CEJIEKIIH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIONOTO.

Meiio3. Ctaguu meiosa. Ilporiecchl, npoucxoasinue Ha cTtagusix meinosza. [loBenenue
XpoMocoM B meno3se. Kpoccunrosep. bruosiornuecknii CMbICHI U 3HaYE€HUE MEN03a.

["ameTorenes — mporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [Tos10BBIE sKene3bl:
CEMEHHMKH U SMYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KIETOK — FaMeT (CEpPMAaTO30M 1,
AWIIEKIeTKA) — crepMaroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHHUS SUUEKIETOK U
criepMaro3ouioB. Omrogorsopenue. Ilaprenorenes.

NunuBuayanbHOEe pa3BUTHE (OHTOTEHE3). DMOpPHUOHAIIBLHOE pa3BUTHE (dMOpHOTEHE3).
Oranbl 3MOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX XMBOTHBIX: APOOJICHHUE, TacTpyJIsIus,
opraHorene3. IloctamOpuoHanbHOe pa3zBuTHe. TuUMBl MOCTAMOPHUOHAIBLHOTO PAa3BUTHS:



npsiMoe, Hempsimoe (JIMYMHOYHOE). BrusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOJICTBA.

Poct u pazButne pactennii. OHTOreHe3 [IBETKOBOTO PACTEHHS: CTPOEHUE CEMEHU, CTA/ITUH
pa3BUTHS.

Jemoncmpayuu:

TaOmuipst u cxembl: «POpMbI pa3MHOKEHHUST OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE
y LBETKOBBIX pPAacTeHUN», «BeretaTMBHOE pPa3MHOXEHHUE DPACTCHUN», «JleneHue KieTku
OakTepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOeHHEe XpOMOCOMBI», «KIleToOuHbINH UKD,
«Pemmkamusa JJHK», «Muto3», «Menos», «IIpsmoe n Henpsamoe pazsutue», «l'amerorenes
Yy MJIEKOIUTAIOLIUX U YeJIOBEKa», « OCHOBHBIE CTaJIUU OHTOT€HE3A.

O6opynoBanue: MUKPOCKOI, MUKponpenapatbl «CrepMaTo301abl MIEKOIUTAIOIIETOY,
«Slineknerka Miekonuraromero», «KapruoknHes B KieTkax KOpEIIKa JIyKa», MAarHUTHas
MoJienb-antuukaius «Jlenenue kietkuy, moaens JJTHK, Mmoaens meTadaznoit XpoMOCOMBI.

Jlabopamopnvie u npakmuueckue pabomul:

JlaGopatopHas padota Ne 3. «HabmoneHue MuTo3a B KJI€TKaX KOHUMKA KOpPEIIKa JTyKa
Ha FOTOBBIX MUKPONpEnapaTaxj».

JlaGopatopHast pabota Ne 4. «M3ydeHue CTpPOECHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTaxy.

Tema 6. HacneocmeenHocmo u u3MeHYUBOCHb OPSAHUIMOS.

IIpenmer u 3amaum reHetuku. Mcrtopus pasBUTHS TEHETUKUA. POib LUTOIOTHM H
SMOpPHUOJIOTUN B CTAHOBJICHUM TEHETHKU. BKiaa poccUHCKMX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MEeTOoJbl TEHETUKH (TUOPHUIONIOTHYECKUN, IUTOTCHETUYECKUM,
MOJICKYJIIpHO-TeHeTH4Yeckuii). OCHOBHbIE  TeHETHMYeCKHue  TOHATUS. [ eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAaX CKPEIINBAHUN.

3aKOHOMEpPHOCTH  HACJIEIOBAaHMS IPU3HAKOB, YCTaHOBIeHHblE [. Mengenem.
MonoruOpuaHoe CKpelrMBaHue. 3aKOH €IMHO-00pa3usi THMOPHIOB MEPBOTO TMOKOJICHHS.
[IpaBuno AOMHHHMpPOBaHMS. 3aKOH pACIICIUIEHHWs NPU3HAKOB. ['MmoTe3a YUCTOTHI TaMer.
ITonHOE M HENMOJIHOE TOMUHHUPOBAHUE.

JHuruOpuaHoe CKpelMBaHuEe. 3aKOH HE3aBUCHMOIO HAcleJOBaHUSA MPU3HAKOB.
[{uTroreneTueckrue OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUS. AHAIU3UPYIOIIEE CKpElMBaHuUE.
Hcnonb3oBaHre aHATM3UPYIOUIETO CKPEIIMBAHUS JJIsl ONIPEACIICHHS] TEHOTHUIIA OCOOH.

CuerieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o cCHEIUICHHOMY
HacJIEJOBAHNIO T€HOB. HapylieHue CuerieHnusi TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHE KaPTHI.

I'enernka nosa. XpoMOCOMHOE ONPENEIICHUE M0JIa. AYTOCOMBI U IMOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHble OopraHu3Mbl. HacnenoBaHue nmpu3HaKkoB, CLETJIEHHBIX C
ITOJIOM.

N3meHunBOCTh. BHbI M3MEHUYMBOCTH: HEHACJEACTBEHHAs W HACIEACTBEHHas. Poiib
Cpeapl B HEHACJEICTBEHHOM HW3MEHYMBOCTU. XapaKTEepPUCTUKA MOJIU(DUKAIIMOHHON
M3MEHYMBOCTH. BapuanmoHHbIN psx M BapuanMoHHass KpuBas. Hopma peakiuu npusHaxa.
KonuuecTBeHHbIE M KAauyeCTBEHHbIE NPU3HAKM M HX Hopma peakiuu. CBolicTBa
MOAU(UKAIIMOHHON U3MEHUYUBOCTH.

HacneactBenHas,  WJiM  TEHOTUIIMYECKas,  M3MEHUYMBOCTh.  KomOuHaTHBHas
M3MEHYMBOCTh. Mel03 U MOJOBOM MpollecC — OCHOBA KOMOWHATMBHOW W3MEHUYMBOCTH.
MyTtannonHass u3MeHUUBOCTh. Kraccudukammss wmyTtarnuil: TeHHBIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa U nMpUUuHbl MyTaluil. MyTareHHbie (pakTopbl. 3aKOH TOMOJIOTMYECKUX
pAI0B B HacueACTBeHHOM n3MeHnunBocty H. M. BaBumnoga.



BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T'€HETUKH YEIOBEKA:
IreHEAJIOTUYECKUN, OJM3HEIOBbINA, IMTOTEHETUYECKUNA, OMOXUMHMUYECKUN, MOJICKYJISIPHO-
reHetnyeckuii. COBpEMEHHOE ONPENCIICHUE TEHOTHUINA: MOJHOTEHOMHOE CEKBEHHUPOBAHUE,
reHOTUIIUpOBaHue, B ToM uuciie ¢ nomomnibto [11[P-ananu3a. HacnencrBennble 3a00eBanus
YelloBeKa: TeHHble Ooyie3HH, OO0JIE3HH C HACJIEACTBEHHOW MpEeApacroiOKeHHOCTbIO,
XxpoMocomHble Oone3nu. ComaTtnueckue U TeHepaThBHbIE MyTauuu. CTBOJIOBBIE KIIETKH.
[Mpunuuner  310poBOro  oOpa3a JKU3HU, JUATHOCTHKH, NPOQUIAKTUKA W JICUEHHUSA
TreHeTUYEeCKUX  Oone3Heil.  MenuKO-TeHeTHYeCKOe  KOHCYJIbTHpPOBAHHE.  3HAUYCHHE
MEIUIMHCKOW TE€HETHUKM B MPEJOTBPAIICHUH M JIEYEHHMH TE€HETHYECKUX 3a00JieBaHM
YEJI0BEKA.

Jlemoncmpayuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuupl 1 cxeMbl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 LIUTOTEHETUYECKAs OCHOBAY,
«3aKOH pACIICIUIEHUS M €r0 LUTOTCHETHYECKAs OCHOBA», «3aKOH YHMCTOTBHI TaMeT»,
«Jlurnbpunnoe ckpenimBanuey, «LluTomornyeckne OCHOBBI JUTHOPUIHOTO CKPEUIUBAHUSY,
«Menos», «B3auMonenCcTBUE aJUICNIbHBIX TE€HOB», «l €HETMYECKHE KapThl pPACTCHUMU,
’KUBOTHBIX U 4elOBeKay, «['eHeTuka rnomna», «3aKOHOMEPHOCTH HACJIEI0BAaHHUs, CLIETNIEHHOTO
¢ nonom», «Kapuorumbel 4emoBeKa M KUBOTHBIX», «Buael U3MEHUYMBOCTHY,
«MoaudukanuonHas U3MeHUUBOCThY, «HacnenoBanue pesyc-axropay, «['eHetnka rpynmn
KpoBW», «MyTallnoHHast U3AMEHYUBOCTDY.

O6opynoBanue: MoJenu-anmnkanuu «MoHorubpuaHoe ckpemuBanuey, «HemonHoe
JOMUHHUPOBaHUE», «JlurnOpuaHoe ckpemuBaHuey, «llepekpéct XxpoMocom», MUKPOCKON U
Mukponpenapar «Jlpo3zoduna» (Hopma, MyTauud (OpMBI KpbUIBEB M OKpAacKd Tena),
repOapuit «I'opox MOCEBHONY.

Jlabopamopuvie u npakmuyeckue pabomaoi:

JlabopatopHas pabota Ne 5. «M3yuenue pe3yapTaTOB MOHOTHOPHUIHOTO U TUTUOPHITHOTO
CKPEIIMBAHUA y IPO30(UIIBI HA TOTOBBIX MUKPOTpPENapaTax».

Jlabopatopnass pabdora Ne 6. «M3yuenue wmoauUKATMOHHON HW3MEHYUBOCTH,
NOCTPOECHUE BapUALIMOHHOTO PsI/Ia U BApUALMOHHON KPUBOW.

JlabopatopHass pabora Ne 7. «AHanu3 wmyTanuii y Japo30ouiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas padota Ne 2. «CocraBiieHre U aHaIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexyus opeanuzmos. OcHogvl OUOMEXHONIO2UU.

Cenekuus Kak HayKa ¥ npouecc. 3apoKICHUE CENEKIUU U JomecTukanus. Yyenue H. 1.
BaBuiioBa 0 1meHTpax MpPOUCXOXKAECHUS M MHOro0Opaszus KyJIbTypHbIX pacTeHHil. LleHTps
MIPOMUCXO0XKICHHSI IOMAITHUX )KUBOTHBIX. COPT, MOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNIEeKINHU. MacCcoBbIi U MHIUBUAYAIbHBIA OTOOPHI B CEIEKIIH
pacTeHMH M KUBOTHBIX. OneHka »3Kcrepbepa. bBIM3KOPOJICTBEHHOE CKpELIMBAaHUE —
uHOpuauHT. Yuctas nuHus. CKpellMBaHue YUCThIX JJUHUNA. ['eTeposuc, niu ruOpuiHas cuia.
HepoacTtBenHoe ckpemuBanue — ayTOpuauur. OtaanéHHas rubpuau3anus U e€ yCIexH.
HckyccTBEHHBIM MyTareHe3 U MOJYYEHUE MOJIUILUIONAO0B. [JOCTHKEHUS CENEKIIUU PAaCTCHUN,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHoNMOTMs Kak OTpacib MPOU3BOJACTBA. ['€HHAsg WHXKEHEpHUs. OTalbl CO3JaHHUS
pexkomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kinetounas mnxenepus. Knerounsie
KYJIBTYPBL. MuxkpokioHaiabHOE pa3sMHOXXEHUE pacTEeHUN. KionnpoBanue



BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB. JKOJIOTMYECKHE U ITUUYECKHUE
npo6iembl. [MO — reneTrdecku MOAU(PUIIMPOBAHHBIE OPTraHU3MBI.

Jlemoncmpayuu:

[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. JI. Kapnieuenko, M. ®@. FIBaHOB.

TaGmumpl 1 cxembl: kapta «LleHTpbl TPOUCXOXKIEHUS U MHOTrooOpasusi KyJbTYPHBIX
pactenui», «llopombl JOMamIHMX JKUBOTHBIX», «CopTa KYJbTYpHBIX pPacTeHHI»,
«Otnanénnas rubpuausanus», «Paborer akamemumka M. ®. MpanoBay, «llomurumonausy,
«OO0BEKTHI OMOTEXHONOTHNY, «KIleTouHbIe KyJIbTYphl U KIIOHUpOBaHue», «KoHCcTpynpoBaHue
U [IEPEHOC T€HOB, XpPOMOCOMY.

O6opynoBaHue: MyJSDKH IJI0JI0OB M KOPHEIIOAOB JAUKUX (POPM M KYJIBTYpHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

Jlabopamopnvie u npakmuyeckue pabomul:

Okckypeusi «OCHOBHBIE METOJbI U IOCTHKEHUS CENEKIMU PACTEHUN M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIHUIO, INIEMEHHYIO (PepMY, COPTOUCIIBITATENbHBIA YYaCTOK, B TEIIIMYHOE
X035IUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. Deonmoyuonnas buonocus.

[IpeanocbUIKM BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOPUHU. DBOJIIOLMOHHAS TEOPUS U €€
MecCTO B Ouojioruu. BiusHue 3BOJIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HayK.

CBuzerenbcTBa 3BOJMOUMU. [lameoHTOIOrMYECKHE: IOCIEN0BATEIBHOCTD MOSIBICHUS
BUJOB B TAJICOHTOJIOTMUYECKON JIETONHUCH, Mepexoanbie (opmsl. buoreorpaduueckue:
CXOJICTBO M pazinyue ¢payH U (piaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHUE: CXOJICTBA W pa3inyusi 3MOPUOHOB Pa3HbIX BUIOB MMO3BOHOYHBIX.
CpaBHHTEIbHO-aHATOMHYECKHE: TOMOJIOTUYHBIE, AHAJIIOTMYHBIE, PYAUMEHTAapHbIE OPIaHBbI,
aTaBU3Mbl. MOJIEKYJIIpHO-OMOXUMHYECKUE: CXOJCTBO MEXAHU3MOB HACJIEICTBEHHOCTU H
OCHOBHBIX META00JIUUYECKUX MYTEH y BCEX OPTaHU3MOB.

OpomounonHas teopuss Y. [lapBuHa. IlpeAanocbulkM BO3HUKHOBEHHS J1apBUHHU3MA.
JBUKyliye Cuiibl 3BOJMIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE pAa3MHOXKEHUE NIpU
OTPaHUYEHHOCTU PECYpPCOB, HEONpEIeNEHHAs U3MEHYMBOCTb, OOpb0a 3a CyIECTBOBAHHE,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas tTeopus 3Boonu (CTO) u e€ 0CHOBHbBIE TIOJIOKEHUS.

Muxkposontonus. [lonmynsanus kak eIMHULA BUAA U HBOJIIOLINU.

JBrxyue cuibl ((pakTopbl) 3BOJIIOLUU BUAOB B Mpupoje. MyTallMOHHBINA Mpolecc U
KOMOMHATHBHAsl W3MEHYMBOCTbh. l[lomynsnnoHHble BOJIHBI M Apeld reHoB. M3omsamus u
MUTPALHSL.

EctectBennbiit 0T00p — HampaBisomuid paxtop sBomonnuu. GopMbl €CTECTBEHHOTO
otbopa.

[IpucniocoOIeHHOCT, ~ OPraHU3MOB  Kak  pe3yjibTar  3Bojitouud.  [Ipumepsr
MPUCTIOCOOICHU y OpraHu3MoB. ApoMoph03bl U UANO-aAANTALUH.

Bun u Bupoo6pazoBanue. Kpurepun Buma. OcHoBHble (OpMBI BHA000pa30BaHUS:
reorpauueckoe, 3K0JI0rH4ecKoe.

MakponsBomonusi. opmbl 3BOJIOLMK: (DUIIETUYECKAsA, TUBEPTreHTHAsl, KOHBEPreHTHAas,
napajenbHas. HeoOpaTuMOoCTh 3BOJIOLIMH.

[IpoucxoxkaeHnne OT  HeCHEUHAIU3UPOBAHHBIX  mpenkoB.  IIporpeccupyromas
cnenuann3anus. AJanTUBHAS pagualus.



Jlemoncmpayuu:

[Toptpetsl: K. JIunnei, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3.
I'ekkens, ®@. Mrosiep, A. H. CeBepiios.

Tabmuupr u cxembl: «Pa3BuTHE OpraHuyeckoro Mupa Ha 3emiie», «3apoibllIn
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«EcrecTBenHbii  0TOOpP», «MHOrooOpa3ue CcoOpTOB pacTeHHi», «MHorooOpasue mnopon
KUBOTHBIX»,  «llomymsmuuy,  «MyTalmoHHass  WU3MEHYHMBOCTBY,  «ApoMOpdO3bI»,
«MmunoananTamumny, «O01mas nereHepanus», «JIBrmwkyrme cuiibl sBomonun», «Kapra-cxema
MmapipyTa nyremectust Y. Jlapsunay, «bopb0a 3a cymectBoBanuey, «lIpucmocobieHHOCTh
opranusMoBy, «I eorpaduueckoe BU000pa30BaHNue», « IKOJIOTHIECKOE BUIO000PA30BAHUEY.

O6opynoBaHue: KOJJIEKINS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH, HA0Op TJI0I0B
U ceMsH, KoJuiekuusi «lIpuMepbl 3amIUMTHBIX TPUCIOCOOJICHUM y JKUBOTHBIX», MOJEIb
«OCHOBHBIE HANpAaBJIECHUS 3BOJIOLMN», 00bEMHas Mojelb «CTpoeHuEe TOJOBHOTO MO3ra
MMO3BOHOYHBIX».

buoreorpadguueckass kapra Mupa, Kouiekius «DopMbl COXpaHHOCTH HCKOMAEMBIX
YKUBOTHBIX U PACTCHUIN», MOJIeNb anTuinkanus «Ilepexkpéct xpomMocom», BlIaxHbIE TPENapaTh
«Pa3Butre HacekoMoroy», «Pa3BuTHe ISArymku», Mukponpemnapar «lpozodunay (HOpMma,
MyTaIuu GOpMbl KPBUIbEB M OKPACKH TEla).

Jlabopamophwie u npaxmuyeckue pabomol:

JlabopaTtopHas pabota Ne 1. «CpaBHeHHe BUIOB 1O MOP(HOIOTHIECKOMY KPUTEPHUION.

JlabopatopHas pabota Ne 2. «Omnucanue mnNpuUCIOCOOJEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3nuknogenue u pazgumue JHcu3Hu Ha 3eme.

JloHay4HbIE TTPEICTABICHHUS O 3apPOKACHUHN KU3HU. HayuHble rumoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emJie: aOMOTeHe3 U MaHCIepMUsl. XUMHUYECKas dBOJIIOIUA. AOUOTEHHBINA CUHTE3
OPraHWYECKUX BEIIECTB U3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE MOATBEPKICHUE
XUMHAYECKOU »Bosronnu. HauvanpHble dTanbl Onosorudeckod sBosronimu. | unoresza PHK-
mupa. dopmupoBaHre MEMOpPaHHBIX CTPYKTYp W BO3HHKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKHU U UX 3BOJoIMa. DopMUpPOBaHUE OCHOBHBIX IPYMIT )KUBBIX OPraHU3MOB.

Pa3zgutne xu3Hu Ha 3emie no s3paMm M nepuojaM. Karapxeil. Apxelckas H
npoTepo3oiickas Ipbl. Ilameosoiickas 3pa W e€ mepHoabl: KeMOPUUCKUN, OPJTOBUKCKHH,
CHIYPUMCKHUN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3o0Kckas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruoibl: MajIeOreHOBBIN, HEOT€HOBBIM, AHTPONIOTEHOBBIH.

XapakTepucTUKa KJIMMaTa U reoJornYecKux nporeccoB. OCHOBHBIE 3Tallbl IBOIIOLHAH
PACTUTENBHOTO U KUBOTHOTO MHUpPa. ApoMopdo3bl y pacTeHui U KUBOTHbBIX. [losiBieHue,
paclBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa opraHu4ecKoro MUpa Kaxk oTpaxeHue 3Boatonn. OCHOBHbIE CUCTEMAaTHYECKHE
IPYNIIbl OPTraHU3MOB.

OBOJIOLMS YeJIOBEKa. AHTpPOIIOJOrMS Kak Hayka. Pa3BuThe mpeAcTaBIeHH O
MIPOUCXOXKJICHUHN 4YesloBeka. MeTroabl u3ydeHus aHTpomnoreHe3a. CXolcTBa M pa3anyus
YeJI0BeKa U )KUBOTHBIX. CUCTEMAaTUUECKOE MOJIOKEHUE YETIOBEKA.

JBwxyue cuibsl (pakTopel) aHTpomoreHesa. HacnencTBeHHas HW3MEHUYHMBOCTh H
ecTecTBeHHBbIM 0TOOp. OOIIEeCTBEHHBIH 00pa3 >KU3HU, M3TOTOBJICHUE OpPYIUN Tpy/a,
MBIIIJICHUE, PEYb.

OCHOBHBIE€ CTAJMU M BETBH ABOJIIOIUM YEIOBEKA: aBCTPAIONUTEKHU, UETOBEK yMEIbIi,
Yenosek mnpsamoxondmui, YeynoBek HeaHIepTalbCcKkui, YenoBexk pasyMHbli. Haxonku



UCKOIAEMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHHUS, 00JacTb pacnpoCTpaHEHUs, OO0BEM
rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

Yenopedeckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BpOTICONHAsS (€Bpa3UuiicKasi), HErpo-
aBcTpasiougHas (dKBaTOpHUalibHAs), MOHTrOJOMJIHAs (a3uaTcko-aMepuKaHcKas). YepTol
MIPUCTIOCOOJICHHOCTU TPEJCTABUTENICH YEIOBEUYECKHUX pac K YCJIOBHUSM CYIIECTBOBAHUA.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

Jlemoncmpayuu:

[Toptpetsi: @. Peau, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JapBuH.

Ta6muie! u cxeMbl: «Bo3HukHoBeHHEe COJTHEUHOM CHCTEMBI», «Pa3BUTHE OPraHUYECKOro
mupay, «PactutenbHas kietkay, «KuBoTHas kietka», «l[lpokapuoruueckas KieTkay,
«CoBpeMeHHas cucTeMa OPTraHUYeCcKOro Mupay, « CpaBHEHHE aHATOMHUYECKUX Y€PT CTPOCHUS
YeJIoBeKa U 4eJI0BEKOOOpa3HbIX 00€3bsiH», « OCHOBHBIE MECTA MaJIEOHTOJIOTUYECKUX HAXOI0K
MPEAKOB COBPEMEHHOTO YENOBEKa», «JlpeBHenmme moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JII0N», «HemoBeuecKrue pach».

O6opynoBanue: myisiku «lIpoucxoxnenue uenoBeka» (OHOCTBI aBCTpajONMUTEKA,
MUTEKAHTPONa, HEaHAepTaliblla, KPOMAaHbOHIIA), CJICNKH WU H300PAKEHUS KaMEHHBIX
OpyAHi MEPBOOBITHOIO YEJIOBEKA (KAMHU-YOIIEPhI, pyOusia, ckpediia), reoXpoHOJIOrHuecKas
TabMIa, KOJUTEKIUs «DOpPMbI COXPAHHOCTH MCKOIIA€MbIX >KUBOTHBIX U PACTEHUI.

Jlabopamophwie u npaxmuyeckue pabomoi:

[Ipaktuueckas pabora Ne 1. «M3yueHue uckomaemMbIx OCTATKOB PACTEHUM M KUBOTHBIX
B KOJUICKIIHSX).

DKcKypcus « IBOIOIUS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WU
KpaeBeTUCCKUI My3ei).

Tema 3. Opeanuzmbl u OKpyHcarowas cpeoa.

DKoJIorus KakK Hayka. 3aJaud W pasfielibl AKOJOTUM. MeToabl 3KOJIOTHYECKUX
MCCIIE0BaHMM. DKOJIOrHYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl  oOuTaHusi  OpraHM3MOB:  BOJHAs, HA3eMHO-BO3JyIHAs, IOYBEHHAas,
BHYTPUOPTAaHU3MEHHAS.

Oxonornueckue pakrtopsl. Kiaccudukaims skogorndeckux (GakTopoB: aOMOTHYECKHE,
OMOTHUYECKHE U aHTPOTNOreHHbIE. [IefiCTBHE IKOTOrHYeCKUX (paKTOPOB Ha OPTaHU3MBI.

AOuoTtnueckue (paxkTopbl: CBET, TemIeparypa, BIaxHOCTb. doroneproausm.
[IpucnocoOneHus: OopraHu3MOB K JIeWCTBHIO abuoThyeckux (akTopoB. buonormueckue
PUTMBI.

buotnyeckue daxktopel. Buasl OuMOTHYECKMX B3aUMOJICHCTBUN: KOHKYpEHIIHUS,
XUIIHUYECTBO, CcUMOMO3 u ero ¢opmbl. [lapasutusMm, Koomepauus, MYTyaau3M,
KOMMEHCaNM3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAYCHUE
OMOTUYECKNX  B3aUMOACHCTBUN JUIsl CYIIECTBOBAHWSI OPraHU3MOB B  TIPHPOIHBIX
coo01IecTBax.

DKOJIOTUYECKUE XAPAKTEPUCTUKHU mMomyasiuur. OCHOBHBIE MOKA3aTEeNH MOMYJISIIUN:
YUCJIEHHOCTbh, IUJIOTHOCTh, POXIA€MOCTh, CMEPTHOCTh, MPUPOCT, MuUrpamus. JuHaMuka
YUCJIEHHOCTH MOMYJISIUU U €€ PEryJIsiusl.

Jlemoncmpayuu:

[ToptpeTsi: A. I'ym6onbar, K. @. Pynbe, D. I'ekkenb.

Tabnuiet u cxemsl: kapTa «I[Ipupoaabie 30Hb1 3eMiiny», «Cpeibl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoauszmy, «llomynsuun», «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH TOMYJISIIUU
uHpy3opun-Typenpkny, «llumessie nenm».

Jlabopamophvie u npakmuyeckue pabomaoi:



JIabopatopHnas padora Ne 3. «Mopdonoruueckne 0COOEHHOCTH PAaCTEHUN M3 pa3HBIX
MECT OOUTaHUS.

JlabopatopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB KOJIEYCa.

[Ipaktyeckas pabora No 2. «Iloacu€r MJIOTHOCTH TOMYJISIIUNA pa3HBIX BHJIOB

pacTeHum».
Tema 4. Coobwecmsa u sKo102u4eCcKUe CUCEMDbI.
CooOmiectBo  opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOIIEHO3a: BHJIOBaf,

MIPOCTPAHCTBEHHAs, Tpouueckas (rurmieBas). Buasi-momunanTel. CBsi3u B OMOIIEHO3E.

DKoJloruueckre cucTteMbl (dKocucteMsbl). [loHsTHe 00 SKOCHMCTEME M OMOTEOIeHO3E.
@OyHKIHOHANbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLUEHTbI, KOHCYMEHTbI, PEIYLIEHTHI.
KpyroBopot BeliecTs U MOTOK 3HEPIHHM B 3KocHcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocuctembl. [lumeBsie 1enu u cetu. OCHOBHBIE MOKAa3aTeNM SKOCHUCTEMBI: OMomacca,
OPOAYKIHS. DKOJIOTUYECKUE MUPAMUABL: MPOAYKIIMU, YUCICHHOCTH, Onomacchl. CBOCTBA
AKOCHCTEM: YCTOMYMBOCTD, CAMOPETYIISIIHS, pa3Butue. CyKIeccHs.

[IpuponHble SKOCHCTEMBI. DKOCHUCTEMBI 03Ep M PEK. DKOCHCTEMa XBOWHOTO WIIK
[IMPOKOJIMCTBEHHOTO JIECa.

AHTpONIOr€HHbIE IKOCUCTEMBI. ATpO3KOCUCTEMBI. Y pOosKkocucTeMbl. buonornyeckoe u
XO3sIIICTBEHHOE 3HAYEHHUE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak ¢pakTop ycroitunBocTH s3KocucteM. CoxpaHeHne OUOIOrMYeCKOro
pazHooOpasus Ha 3emIie.

VYyenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u CTpykTypa Ouochepsl.
XKupoe BemectBo U ero ¢pyHkiuu. OcobeHHocTu Onocdepsl Kak rio0aibHOM 3KOCHUCTEMBI.
JluHaMHuyecKkoe paBHOBECHE U 0OpaTHasi CBsI3b B Orocgepe.

KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKHUE IHMKIBI 3JEMEHTOB (yriepoia, a3oTa).
3oHanbHOCTH OMoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YemoBeuectBO B Omocdepe 3emau. AHTPOINOTCHHBICE HW3MEHEHUS B Omocdepe.
['moGasbHBIE AKOIOTHIECKUE TTPOOIEMBI.

CocymecTBoBaHr€e NpUpoAbl W yenoBedecTBa. CoxpaHeHune OMopazHOOOpasusi Kak
OCHOBa ycroilunBocTd Ouocdepsl. OCHOBa paMOHATBHOTO YMNPABICHUS MPUPOTHBIMU
pecypcaMu U UX UCTOJIb30BaHUE. JJoCTKeHUsT OMOJIOTUY U OXpaHa MPUPOIbI.

Jlemoncmpayuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuup! u cxemsl: «IluieBsie nenun», «buorenos: coctas u cTpykrypa», «IIpupoanbie
coobmiectBay, «llenmu nutanus», «IKojgoruyeckas nupamuiaa», «buocdepa u uyenoBeK»,
«JKocucTeMa HIMPOKOJIMCTBEHHOTO Jieca», «IDKOCHUCTEMa XBOWHOro Jjeca», «buoreHo3
BOJ0EMa», «ArporieHo3», «lIlpuMepHble AaHTPONMOTEeHHbIE BO3JEUCTBHUS Ha MPUPOIY»,
«BaxkHeWmme UCTOYHUKH 3arpsi3HEHUS BO3AyXa U IPYHTOBBIX BOI», «llouBa — BakHeumas
coctapisitomas 6uoceprr», «DakTopsl aerpaganuu mous», «llapHukoBbiit 3hdexTy,
«®DakTopbl PaJAMOAKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO6mas cTpykTypa Ouocdepsy,
«Pacnpoctpanenue xu3au B Ouochepe», «O30HOBBINA 3KkpaH Ouocdeps», «KpyroBopot
yriepojia B 6uocdepe», «KpyroBopot azota B IpHpPOICH.

O6opynoBanue:  Moaenb-ammiukanus  «Tunuudaele  OHOLEHO3bBD»,  repOapuii
«PactutenbHble  cooOmiecTBay, KoJuiekiuu «buorenos», «Bpeautenn BakHEHITHX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYp», TepOapuu W KOJUICKIIMA PACTCHUH W IKUBOTHBIX,
NpUHAJICKAIINE K pPa3HbIM SKOJOTHYECKHM TpyIaM OJHOTO Buaa, KpacHas KHuUTa
Poccuiickoit @eneparyu, n300pakeHUsl OXpaHsIeMbIX BUJIOB PACTCHHUI U )KUBOTHBIX



IInanupyemvle pesynrbmamsl oceoeHusi npoepammel no buonoeuu na 6azoeom yposne
cpeoHezo 0bue2o 0opa3o6aHus.

Cornacio ®I'OC COOQO, ycraHaBinuBaroTcsl TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJaroIMMUCs MPOrpaMM CPETHETO 00111er0 00pa30BaHMs: THYHOCTHBIM, METAIPEIMETHBIM
U TIPEIMETHBIM.

Jluunocmuvle pezyromamol

B cTpykType JIMYHOCTHBIX PE3YIbTATOB OCBOCHHS mpeamera «buosiorus» BbIIEIEHBI
CJIEIYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYArONIMMUCS POCCUUCKOW TPakKIaHCKON
WJIGHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIIbHOCTH U CaMOOMPEACIICHUIO,
HaJlMYyue MOTHUBAIMU K OOY4YEHUIO OHMOJIOTHH, IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX
yOeXKAECHUN JIMYHOCTU HAa OCHOBE KJIFOUEBBIX IIEHHOCTEW U UICTOPUUECKUX TPATULIUA Pa3BUTHUS
OMOJIOTHYECKOT0 3HAHMS, TOTOBHOCTh U CIIOCOOHOCTH OOYUYaIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCU JICATEIBLHOCTH IIEHHOCTHO-CMBICIIOBBIMM yCTAHOBKAMHU, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOr0 O00pa3oBaHUs, HAJW4YUE HKOJOTHMYECKOTrO IMPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh 11U U CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3ynbTaThl OCBOCHUS IpeaMeTa «bHoJorus» AOCTUTAIOTCA B €IUHCTBE
y4eOHOM U BOCIIMUTATEIIBHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMA POCCUHCKUMU
COILIMOKYJIbTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, IPUHATHIMHU
B 00IIIeCTBE MpaBUIaMUd U HOPMaMH TTOBEJICHHS M CITOCOOCTBYIOT MpolieccaM CaMOITO3HAHUS,
CaMOBOCITUTaHUS U CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEW MO3ULIMH JIMYHOCTH, TATPUOTU3MA,
YBOKEHUSI K 3aKOHY WM MPABOMOPSIKY, UEJIOBEKY TPYy/a U CTapIIEMy MOKOJECHUIO, B3AUMHOTO
YBOKECHUSI, OCEPEKHOTO OTHOIICHHS K  KYJbTYPHOMY HAacClIEAUI0 U TPaJULMAIM
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuiickon denepanyn, NpupoJIe U OKPYKAIOIIEH Cpee.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS YyueOHOro mnpeaMera «buosorus» mIOMKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYJAIOIITNXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOMN
BHYTPEHHEW MO3UIMEN JMYHOCTHA, CUCTEMOM WEHHOCTHBIX OPHUEHTAIMW, TO3UTHUBHBIX
BHYTPEHHHUX YOEXJIEHUIM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO
o011ecTBa, pacIMPeHUE KU3HEHHOTO OIbITa M OMBITA JICSITEIHLHOCTH B IIPOIECCE peaau3aluu
OCHOBHBIX HallPaBJICHUH BOCIIUTATEIILHON JEITEILHOCTH, B TOM YHCJI€ B YaCTH:

1) rpak1aHCKOT'O BOCITUTAHMUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIUM OOydYaromerocss Kak aKTUBHOTO M
OTBETCTBEHHOTO YWJICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHME CBOWX KOHCTHUTYIIMOHHBIX MpaB U OO0S3aHHOCTEH, YBaKCHUE 3aKOHA M
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIIBHOCTH TIPU CO3MAaHUU yUeOHBIX
MIPOEKTOB, PEIICHUU YUYEOHBIX W TIO3HABATEIHHBIX 3a/1a4, BBITIOJHEHUU OMOJOTHYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO TMO3HUIIMI0 IO OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM JKU3HU B OOBICHSATH €&;

YMEHUE YyUYUTHIBaTh B CBOUX JICUCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSL JIIOJICM C pa3HBIMU YOEXKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIMAJILHBIM MOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IMPOIECCE COBMECTHOTO BBHIMIOJHEHUS YYEOHBIX,
MO3HABATEJIbHBIX W HCCIEI0BATEIbCKUX 3a/1ad, YBAKUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYKICHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COAEPIKAHUS;



TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) NaTpuOTHUYECKOTO BOCIIUTAHMUSL:

c(hOPMHUPOBAHHOCTh  POCCUHCKOM  TPaKJIaHCKOM  MJICHTUYHOCTH, NaTPUOTH3MA,
YBaXXECHUs K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH Iepes PoauHOM, ropaoCTH 32 CBOU
Kpaii, cBOI0 PoauHy, CBOM SI3bIK U KYJIBTYPY, IIPOLLIOE U HACTOSIIEE MHOTOHALIMOHAIIBHOTO
Hapojaa Poccuu;

IIECHHOCTHOE OTHOILIEHHE K TMPUPOAHOMY HACIEAUI0 UM NaMITHUKAM IPUPOJIBI,
NOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE W Pa3BUTHE
OWoNoTUH, TOHUMAHUS 3HAYCHHsS OWOJIOTMM B TO3HAHUM 3aKOHOB MPUPOJBI, B JKU3HU
YeJIoBeKa U COBPEMEHHOI'0 OOIIECTBA;

uaerHas  yOeXJIEHHOCTh, TOTOBHOCTh K CHyXKeHMI0O U 3ammure OtedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUSI:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEACHUS,

CITOCOOHOCTH OLIEHUBATh CUTYaIIUIO U PUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pOJUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO IPUHATHS IECHHOCTEW CEMEMHOM AKU3HU B COOTBETCTBUH C TPATULIUSIMU HAPOJOB
Poccuun;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIIOUYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/ia, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHUE YMOIMOHATBLHOTO BO3AEHCTBUS )KUBOW MPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PAa3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBISTH
KauyeCcTBa TBOPUYECKOU JIMYHOCTH;

5) dus3udeckoro BocmuTaHus, GOPMUPOBAHUS KYIbTYPhI 3J0POBBS U IMOIIMOHATLHOTO
OJraromnoayuus:

MOHUMAaHUE U pealii3alius 3J0pOBOro U 6e30macHoro 0opasa *Ku3Hu (310pOBOE MUTAHUE,
cOOJII0/IeHHE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHITHHN U OT/bIXA,
perynsipHas ¢u3nueckass aKTUBHOCTb), OEpEXKHOTO0, OTBETCTBEHHOTO U KOMIIETEHTHOIO
OTHOLIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUUYECKOMY 3/I0POBbIO;

NOHUMAaHUE IIEHHOCTH TMPaBWJI HWHAUBUIYAIBHOTO U KOJUIEKTUBHOIO 0€30MacHOTo
NOBEJICHUS B CUTyalUsX, YTPOKAIOIINX 310POBBIO U )KU3HH JIFOAEH;

OCO3HAHME TOCJEACTBUUA U HETPUSTHUS BPEAHBIX MPUBBIUEK (YHNOTPEOJCHUS aaKOroJis,
HapKOTUKOB, KypEHUS);

6) TpyZ1OBOTrO BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTEPCTBA, TPYA0TIO0UE;

FOTOBHOCTh K AaKTUBHOM  JEATEIIBHOCTA  TEXHOJIOTUYECKOM H  COLMAIIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUITMUPOBAThH, INIAHUPOBATH M CAMOCTOSTEIHLHO BBIMTOJTHATh
TaKyo JEATEIbHOCTD;

HMHTEPEC K pazInuHbIM cdepaM mpodecCHuOHaAbHON e TeIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oynymied mnpodeccur W peain30BbIBATh COOCTBEHHBIE KU3HEHHBIE
TIJIaHBI;



TOTOBHOCTh U CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOPa30BaHUIO Ha MPOTSIKEHUH BCEH
JKU3HH,

7) 9KOJIOTHYECKOT'O BOCITUTAHUS:

AKOJIOTHYECKH 11e71€CO00pa3HOE OTHOIIICHHE K IPUPOJI€ KaK UCTOYHUKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS IKOJOTHYECKON KYJIBTYphI: MPUOOPETEHUE OIbITA TUIAHUPOBAHUS
MOCTYNKOB M OLIEHKU WX BO3MOXHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIECH CPeJIbl;

OCO3HaHME TrI100aTFHOTO XapaKTepa SKOJOTHIECKUX TPOOJIEM U MyTel UX PEeIIeHUS;

CIIOCOOHOCTH UCITOJIH30BAThH MPUOOpETAEMbIE MTPU U3YyUE€HUN OUOIOTHUY 3HAHUS U YMEHHUS
IIPU pelIeHUH TIPOOJIEM, CBI3aHHBIX C PalliOHAILHBIM IIPUPOAOIIOIb30BaHUEM (COOII0ICHIE
MpaBUJI NOBEICHUS B MPUPOJIC, HAIIPABICHHBIX HA COXPAHEHNUE PABHOBECHUS B DKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, OMochephl);

AKTUBHOE HEMPUSITUE ACHUCTBUN, MPUHOCIIINX BPENl OKPYKAOWIECH MPUPOIHON Cpele,
YMEHUE MIPOTHO3UPOBATH HeOJIaronpusiTHbIC 9KOJIOTHYECKHE MOCJICACTBHUS
MpEANPUHUMAEMBIX ISUCTBUN U MTPEOTBpAIIaTh UX;

HAJIMYKME PA3BUTOrO 3KOJOTMYECKOTO MBIIIJICHUS, SKOJOTMYECKON KYJIBTYpbI, OIbITa
NEATEIbHOCTH SKOJIOTMYECKOW HAMNPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA HMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLUAJIBLHOW IMPAKTUKE, TOTOBHOCTH K YYacCTHUIO B
MPAKTUYECKOMN JIESITETLHOCTH YKOJOTHYECKOM HANPABICHHOCTH;

8) LICHHOCTH Hay4YHOT'O TIO3HAHMUSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTUs HAyKM W OOIIECTBEHHOH MpPaKTUKHU, OCHOBAaHHOTO Ha JHUajore KyJbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEpPUICHCTBOBAHUE  SI3BIKOBOM M YHTATENBCKOM  KyJBTYpbl KakK CpeACTBa
B3aUMOJICHCTBUS MEXAY JHOJbMHU U MTO3HAHUS MHPA;

MOHMMAaHHE CHeNU(PUKN OMOJIOTUM KaK HAyKH, OCO3HAHMS €€ poyii B (OPMHUPOBAHUU
paIoOHaJIbHOTO HAYYHOTO MBIIIICHUS, CO3JaHUHM LEJOCTHOTO TMPEACTaBICHUS 00
OKpY’KalollleM MHpE Kak O €IMHCTBE NPHUPOIbI, 4YeJIOBEKa W OOILIECTBAa, B MO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U PELIEHUH MTPOOJIEM COXPAaHEHUsI IPUPOJHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTUY JIJIs1 COBPEMEHHON UBUIIM3ALMH: 00ecTIeueHUs
HOBOT'O YPOBHS pa3BUTHsI MEAUILIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX OMOTEXHOIOT Ui, CIIOCOOHBIX
pelmarh pecypcHble MpOOJIEMbl pPa3BUTHS 4YEJIOBEUECTBA, IIOMCKA IIyTE€H BBIXOAA W3
IJI00aJBHBIX YKOJIOTMUYECKUX MPOo0JIeM M o0ecrieueHus nepexoaa K yCTOMYMBOMY pa3BUTHIO,
paloOHaJIbHOMY HCIIOJIB30BAHUIO TPUPOIHBIX pECYpcoB M (POPMHPOBAHMIO HOBBIX
CTaHAAPTOB XU3HH;

3aMHTEPECOBAHHOCTDH B MOJYUYECHUU OMOJIOTUYECKUX 3HAHUHN B LIEJISIX MOBBIIICHHS 001IEeH
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TPaMOTHOCTH, KaK COCTaBHOW YacTh (HyHKIMOHAIHHOU
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3yueHuu ONOJIOTHH;

IIOHMAaHUE CYLIHOCTHM METONOB ITO3HAHMSA, HUCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IMOJy4YaeMble 3HAHUS JJIsl aHajiu3a U OOBSICHEHUS SIBICHHUN
OKpYKaloIIero MUpPa M MPOUCXOAIIMX B HEM M3MEHEHM, YMEHHUE JelaTh 000CHOBAaHHBIC
3aKJIIOUYEHUSI HA OCHOBE HAyuyHBIX ()aKTOB M UMEIOUIMXCSA JaHHBIX C LEJIBI0 IOJIy4YEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWMOJIOTMUYECKUE 3HAHUA ISl PELICHMS
po0JIeM B pealIbHbIX )KU3HEHHBIX CUTYaIHIX;



OCO3HaHWE IIEHHOCTH HAYYHOU JESITebHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOEKTHYIO
MCCIICZIOBATEIBCKYIO ACSITEFHOCTh HHANBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHMIO, K
aKTUBHOMY TIOJNyYEHHWIO HOBBIX 3HAHWUW MO OWOJIOTUM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

Memanpeomemuvie pezyrvmamol

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YIEeOHOTO TIpeaMeTa « bruosiorusy BKIIFOYAIOT:
3HaUYMMBbIE I (POPMUPOBAHUS MHPOBO33PEHHSI OOYYAIONIUXCS MEXKIUCITUTUTMHAPHBIE
(MexTpenMeTHbIE) 00IIeHayYHbIC MOHATHS, OTPaXKAaIOUIUe MMEeTOCTHOCTh HAyYHON KapTHHBI
MHpa U CIIeU(PUKY METOAO0B TO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTRBO,
DHEPTHUS, SIBJICHHUE, TIPOIIECC, CUCTEMA, HAYYHBIN (haKT, IPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCJICIAOBaHHWE, HAONIOJACHUE, HW3MEPCHHE, OJKCIIEPUMEHT | JIPYTHUX),
YHUBEpCaJIbHbIC YUeOHBIC ICHUCTBUS (ITO3HABATCIIbHBIC, KOMMYHUKATUBHEIE, PETYISTUBHBIC),
obecnieunBawmme (GopMupoBanre (GYHKIIMOHAIBHON TPAMOTHOCTH M COI[MAJILHOM
KOMITETCHIIMK OOYYarOIINXCsI, CIOCOOHOCTh OOYYaromuXCsl HCIIOIh30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIC YUeOHbIE EHCTBUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHHSI TPOTPAMMBI CPEJIHETO OOIIEro 00pa3oBaHUs
JIOJKHBI OTPAXKATh:

OBnajsieHNe YHUBEPCATbHBIMU YU€OHBIMH MO3HABATEILHBIMU JIEUCTBUSIMU:

1) 6a30BBIC JIOTHYCCKUE ICHCTBUS:

CaMOCTOSTEIILHO (POPMYIMPOBATh M aKTYaJTU3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh TPH OCBOSHWW 3HAHWK MPUEMBI JIOTHYECKOTO MBINUICHHS (aHAn3a,
CUHTE3a, CpPaBHEHHUS, KiIacCH(PpUKauu, OOOOICHUS), PACKPhIBATh CMBICT OMOJIOTHYECKUX
MOHATUH (BBIACIATh WX XapaKTEPHBbIC IPU3HAKH, YCTAHABIUBATH CBA3U C JAPYTUMHU
MOHATUSIMU );

OMpeNeNaTh 1NN ACSITeNIbHOCTH, 3a7aBas MapameTpbl U KPUTEPUU HUX JTOCTHUKEHUS,
COOTHOCHUTH PE3yJIbTAThI IEITEIILHOCTHU C MOCTABICHHBIMU 1EJISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKUE TMOHATHUS U1 OObsICHEHUS! (PAKTOB U SIBJICHUM KUBOU
IPUPOBL;

CTPOUTH JIOTUYECKUE PACCYKJEeHUA (MHIYKTUBHbBIC, ACIYKTUBHBIC, IO AaHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH W NPOTUBOPEYMsT B  pacCMAaTPUBAEMbIX  SIBICHUSX,
(bopMyITUpPOBaTh BHIBOJIbI M 3aKITIOUEHUS;

MIPUMEHSATH CXEMHO-MO/IEIBHBIE CPEJICTBA JUIsI PEICTABIICHUS CYIIIECTBEHHBIX CBSI3EH U
OTHOIIEHUH B M3y9aeMbIX OMOJIOTHYECKUX O0BEKTAX, a TAKKE MPOTUBOPEUHA Pa3HOTO POIa,
BBISIBIICHHBIX B PA3IMYHBIX WHOOPMAITMOHHBIX UCTOYHUKAX;

pazpabaThiBaTh IUIAaH pEIICHUS TPoOJieMbl C€ y4€TOM aHaldu3a HWMEIOIIUXCS
MaTepUaTbHBIX U HEMATEPUAIILHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICSITEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJbTATOB IIEIISIM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

KOOPJMHUPOBATh M BBHITIOJHATH PAa0OTy B YCIOBHUSX PEATBHOTO, BUPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTHBHOE MBIIIICHNE TIPH PEIICHUH YKU3HEHHBIX MPOOJIEM.

2) 6a30BBIC UCCIICIOBATEILCKIE TCHUCTBHS:



BJIa/IETh HaBbIKaMH y4eOHO-MCCIIEI0BATEIBCKON U IPOESKTHOM JAESITEIbHOCTH, HABBIKAMU
paspenieHus npooJeM, ClioCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOMCKY METO/I0B
pelIeHUs MPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHBIX METO/IOB MTO3HAHMUS;

UCIIOJIb30BaTh PA3JIMUYHbBIE BUABI ACSATENBHOCTA MO IMOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIpPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYaIlUSX, B TOM YHCIIE TIPU
CO3/IaHUU YUYEOHBIX U COIMAIbHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIH THI MBIIUICHUS, BIAJACTh HAYYHOU TEPMHHOJOTUCH,
KJIFOUEBBIMU MOHSATHUSAMHA U METOJAMHU;

CTaBUTh U (POpMyIHUPOBATH COOCTBEHHBIC 3a/1a4i B 00OPa30BaTEIHHON NEATEILHOCTH U
KU3HCHHBIX CUTYaIIUSX;

BBISBIIATh TMPUYUHHO-CICACTBEHHBIC CBSI3M M aKTYaJM3MPOBATh 3aJlady, BBIJBUTATh
rUnoTe3y e¢ pelieHHs, HaXOJWTh apryMEHTHI IS JTOKa3aTeIbCTBAa CBOMX YTBEPIKICHHMA,
3aJ1aBaTh MapaMeTPhbl U KPUTEPUHN PEIIICHHUSI,

aHAIM3UPOBAaTh IIOJYUCHHBIC B XOJI€ pEHICHUS 3aJa4d Pe3yJbTaThl, KPUTHICCKU
OIICHWBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh H3MECHECHHUE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;,

OCYIIECTBIIATH IIeJICHANIPABICHHBIA MOWCK MEPEHOCa CPEACTB U CIOCOOOB JCHCTBUS B
poheCCHOHAIBHYIO Cpeay;

yMETh TEPEHOCUTh 3HAaHHWA B TIO3HABATENBHYI0O M MPAKTHUYECKYI 00JacTu
KU3ZHENIEATESIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC HJIEH, TMpEJUIaraTb OPUTHHAIBHBIC TMOJXOJbI U PEIICHUS, CTaBUTh
MpoOJIEMBI U 33/1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabota ¢ uHdopMaluei:

OpPUEHTUPOBATHCSA B PA3IMYHBIX UCTOYHUKAX MH(OpMaLMK (TEKCTE yueOHOTO ocoous,
HAyYHO-TIOMYJIIPHOM ~ JIUTEpaType, OHMOJOTHYECKUX  CJIOBApsAX W CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATh MH(GOPMAINIO Pa3TAIHBIX
BUIOB ® (GOpPM TIPEACTABICHUS, KPUTHYECKH OIEHWBATh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEUNBOCTH;

bopMyIMpOBaTh 3aMpOChl U MPUMEHSATH PA3JIUYHBIE METOJIbI MPU TIOMCKE M OTOOpe
Oouonoruyeckoi nHdopmaIu, He0OXOIUMOM /1JIsl BHITIOJIHEHMS YUEOHBIX 3a/1a4;

npUOOpETaTh ONBIT UCIOIB30BaHUS MH(POPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUMH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MUCIIOJIb30BAHUS PA3IUYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIBHYIO (OPMY MPEICTABICHUS OHOJOTUYECKON
uHpopMaiu (cxemsl, rpadyKu, AUaArpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOe);

UCIIOJIb30BaTh HAy4YHbIH S3BIK B KA4eCTBE CPEACTBa MpHU paboTe C OHOJOTMYECKOMN
nH(popMaIen: MPUMEHATh XUMUYECKHE, (PU3NIECKUE U MATEMAaTHIYECKUE 3HAKU U CUMBOJIBI,
dbopmybl, abOpeBHaTypy, HOMEHKJIATYpPY, HCIIONB30BaTh W MPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH;

BIIQJICTh HAaBBIKAMM pACMO3HABaHWS W 3amuThl WH(OpMaiuu, WHHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBnajzieHNEe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSIMU:

1) oGmenue:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BCeX c(hepax KNU3HHU, aKTHBHO yIaCTBOBATh B TUAJIOTE
WJIM TUCKYCCHH T10 CYIIECTBY 00CYyk1aeMOl TeMbI (YMEHHE 3aaBaTh BOTIPOCHI, BRICKA3bIBATh
CYXXJICHUST OTHOCHTEIIbHO BBITIOJIHCHHS TMpeiaraéMoi 3ajadd, YYUThIBaTh HHTEPECHl U
COTJIAaCOBAaHHOCTH IMO3MIINI IPYTUX YYACTHUKOB JIUAJIOTa WIIH TIUCKYCCHH);



pacno3HaBaTh HeBepOajbHbIE CPEACTBA OOUIECHUS, MOHUMATh 3HAYEHHE COLMAIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallud, yMETh CMSr4yaTh
KOH(JIUKTBI U BECTU MTEPETOBOPHI;

BIIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUSI U B3aMMOJICUCTBHSI, IOHUMATh HaMEpPEHUs
JIPYTHUX JIFOICH, MPOSBIISATh YBAKUTEILHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOM popme
(bopMyITUpOBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUS C MCIOJIb30BAHUEM S3bIKOBBIX
CPEACTB.

2) COBMECTHAsI I€ATEIbHOCTb:

MMOHUMATh ¥ UCI0JIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHAUBUIyaIbHON pabOThI IPU
penieHu  OMOJIOTUYECKOM MpoOsieMbl, OOOCHOBBIBATH HEOOXOJUMOCTH TPUMEHEHUS
IPYNIOBBIX (HOPM B3aUMOJICHCTBUS MIPU PEIICHUN YUeOHOU 3a1a4H;

BBIOMpATh TEMaTUKY U METOJbl COBMECTHBIX ACHCTBUM C y4ETOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEHN KaKJIOT0 YJIEHA KOJUIEKTHBA;

MPUHUMATH e COBMECTHOM JEATEIbHOCTH, OPraHM30BBIBATH W KOOPIAWHHPOBATH
JNEUCTBUS MO €€ ITOCTHXKEHUIO: COCTABJIATH IUIAH JEHMCTBUU, PACIPEACIATh POJIUA C YUETOM
MHEHUN YYaCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOM padOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIa/1a M KAXKJIOTO YYaCTHUKA KOMaH/bl B 00NN pe3yIbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

MpeyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULMHA HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TMO3UTUBHOE CTPATETHUYECKOE IMOBEACHHE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, OBITh MHUIIUATHUBHBIM.

OBnazeHrne YHUBEPCAIbHBIMU PETYISTUBHBIMU JICHCTBUSMU:

1) camoopranuzanus:

WCIIOJIh30BaTh OWOJOTHYECKHNE 3HAHUWS MJIsS BBISIBICHHUS MPOOJEM M WX PEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYAIUsIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSAX M MOCTYIKAX MO OTHOUIEHUIO K KMBOM MPUPOAE, CBOEMY 310POBBIO U 310POBBIO
OKpY>KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIBHYIO JI€ITEIbHOCTD, BBISBIATH IPOOIEMBI,
CTaBUTh U (OpPMYJIMpOBaTh COOCTBEHHbIE 3a/layd B 00pa30BATENIbHOM JACSITENBHOCTH U
KU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHHUs] MpPOOJIeMbl C YUYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

paclupsATh paMK1 y4eOHOTO IpeIMETa HA OCHOBE JIMYHBIX MPEAIOUYTCHUM;

JieJ1aTh OCO3HAHHBIN BEIOOD, apTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBAaTh (POPMUPOBAHUIO K TIPOSBIICHUIO IIHPOKOH JPYIUIIMA B Pa3HBIX
00J1acTSIX 3HAaHUM, TOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTe/IbHBIM U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JAEATECIbHOCTh, OILICHUBATH
COOTBETCTBHE PE3YJIHTATOB LEISM;



BJAJIeTh HAaBBIKAMM I103HABATEJIBHOM pedieKkcHH Kak OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLECCOB, WX PE3yJbTaTOB M OCHOBAaHUM, MHCIIOJIb30BATH
npu€MbI peaeKkcuu AJis OLIEHKU CUTYyalllH, BIOOpAa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NNPUHUMATh PELICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apIyMEHTHI APYTHX IIPU AaHAIU3€E PE3YJIbTAaTOB ACSTEIbHOCTH;

3) npunsaTtue cedst u APYTUX:

MPUHUMATD ce0sl, MOHUMasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apIyMEHTHI APYTHX IPU AHAIN3€E PE3YJIbTaTOB ACSITEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKHU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JIPYTOro YEJIOBEKA.

IIpeomemnvie pezynomamoi

[IpeameTHbie pe3ysbraThl ocBoeHus nporpamMmmbl COO no 6uosioruu Ha 0a30BOM YpOBHE
BKJIFOYAIOT crienu@uueckue sl yueOHoro npeamera «bruonorusy HayuHble 3HAHUS, YMEHUS
U CHocoObl ACHCTBUH MO OCBOCHHMIO, MHTEPIIPETAIMM U MpPeoOpa30BaHUIO 3HAHUM, BHJIbI
JESATEIBHOCTH IO MOJTYYEHUIO HOBOT'O 3HAHMS U TPUMEHEHHUIO 3HAHUI B PA3JIMYHBIX YUYEOHBIX
CUTyallusiX, a TaKXe€ B peaJbHBbIX >XMU3HECHHBIX CHUTyallUsiX, CBSI3aHHBIX ¢ Ouosjoruei. B
porpaMMe npeaIMeTHbIE Pe3yJIbTaThl IPEACTaBICHbI 110 ToAaM 00yUYEeHHUS.

[IpenmerHble pe3ysbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 kiacce
JOJKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJOTHMH B CUCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUHN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA U
Hay4YHOIO0 MHPOBO33PEHHS, O BKIAJIE POCCUMCKUX M 3apyOekKHBIX YUEHBIX-OHMOJIIOTOB B
pasButue Ouonornu, GyHKIIMOHATIHLHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS >KU3HEHHBIX
3azay;

YMEHHE PACKPBIBATh COIep KaHNe ONOIIOTUYECKUX TEPMUHOB U TIOHSATHI: )KU3Hb, KIIETKA,
opranusM, Metabomm3M (OOMEH BEIIeCTB H TMpEBpalieHHue JHEPTruHu), TOMEOCTa3
(camoperyssius), YpPOBHEBas OpraHU3alUsl JKUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(peniponykiusi), HaCAEACTBEHHOCTh, U3MEHYUBOCTh, POCT U PAa3BUTHE;

yMEHUE H3JIaraTh OMOJIOrMYecKue Teopuu (KJIETOYHAsi, XPOMOCOMHAs, MyTallMOHHAs,
IIEHTpajbHasl JoTMa MOJEKYJsipHON Ouonorum), 3akoHsl (I'. Mennens, T. Moprana, H. U.
BasunoBa) u yueHus (0 LeHTpax MHOT0O00Opa3usi U MPOUCXOKICHUS KyJIbTYpHBIX pacTenuii H.
. BaBuiosa), onpeaensTh TPaHULbI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BIIAJIETh METOJAaMHU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOJIIOIEHUE U ONMCaHNe
KUBBIX CHCTEM, TMPOIIECCOB M SIBICHUN, OpraHU3alUsi W MPOBEIECHHUE OHOJOTHYECKOTrO
JKCIIEPUMEHTA, BBIJIBUJKEHHE TUIIOTE3bI, BBISBICHUE 3aBUCHMOCTU MEX]Y HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHHE MOJyYEHHBIX PE3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOPUN U 3aKOHOB, YMEHHUE JI€1aTh BbIBOJbI HA OCHOBAaHUU ITOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBLACIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U 3yKAPHUOT,
OJTHOKJIETOYHBIX 1 MHOT'OKJIETOUHBIX OPTaHU3MOB, 0COOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB
U TIpEeBpallleHHs] YHEPruu B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO M JIHEPreTUYECKOro
oOMeHa, XeMOCHHTE3a, MUT03a, MeH03a, OTIOA0TBOPEHUS, PA3MHOXKEHU S, HHAUBUAYaJTbHOTO
pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHUE NIPUMEHSTh MOJyYEeHHbIE 3HaHUS ISl O0BSICHEHUS OMOJIOTMYECKHUX MTPOLIECCOB U
ABJICHUM, JJII TPUHATUS MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM >XM3HU C LEJbIO



oOecreueHuns 0€30MaCHOCTH CBOETO 3/I0POBbSI U 3I0POBbS OKPYKAIOIIUX JIFOJIEH, COONMI0OACHUS
HOPM TPaMOTHOTO TIOBEACHHS B OKpYXalolled NpUPOAHONM cCpene, MOHUMaHUE
HE00XOAMMOCTH UCTIOIb30BAHUS JOCTUKEHUN COBPEMEHHOM OMOIOTUN U OMOTEXHOJIOTUM JIJIs
pPalMOHAIBHOTO MPUPOJIOTOJIL30BAHUS;

YMEHUE peliaTh 3JIEMEHTapHbIC TEHETHYECKHE 3aJaud Ha MOHO- M JUTHOPHUIHOE
CKpelIMBaHue, CIEIUICHHOEC HACIEJOBaHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO
CKpeIIMBaHUs JJIs Pe/ICKa3aHus HACIEA0OBaHUS PU3HAKOB Y OPTraHU3MOB;

YMEHUE BBITIONHSATH JIA0OPATOPHBIC U MPAKTHYECKUE pabOThI, COONIOAATH MPaBUiia MPU
paboTe ¢ yueOHBIM U TA0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKU OIEHWBATh W MHTEPIPETUPOBATH WHMOPMAIIUIO OHOJIOTUYECKOTO
coJiep KaHusl, BKITIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3JIMYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBoil  WH(pOpMaIMK, HAy4YHO-TIOMYJSPHBIE MaTepHallbl), OJTHYECKHUE  aCIEKTHI
COBPEMEHHBIX MCCJICIOBAHUNA B OMOJIOTHH, MEIUIINHE, ONOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBIC IHUCHbMEHHBIC U YCTHBIE COOOIIEHHS, 00001Ias
OMoJOTHYECKYI0 WH(OOPMAIMI0O U3 HECKOJIbKMX WMCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUMHBIN annapat OMOJIOTHUH.

[IpeameTHbIe pe3yibTaThl OCBOeHHUs ydeOHoro mpeamera «buomorusi» B 11 kiacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE€ W POJM OUOJIOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA U
HAay4YHOTO MHPOBO33PEHHUS, O BKIAJIE POCCUMCKUX M 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMONOTHMU, (PYHKIMOHATHLHON T'PAMOTHOCTH YeJIOBEKa JJIsl PEIICHUsS >KM3HEHHBIX
3azay;

YMEHHE pPaCKpbIBaTh COJEpKaHUE OHOJOTMYECKUX TEPMUHOB U TMOHSTHI: BUJ,
MOMYJIANS, TEHO(POHI, DJBOJIOIMS, JBIKyIIME Cwibl  ((pakTopbl)  SBOJIONNH,
MIPUCTIOCOOICHHOCTh OPTraHU3MOB, BUI000pa30BaHKe, IKOJIOTHIECKUE (PAKTOPHI, SKOCUCTEMA,
MPOAYLIEHThl, KOHCYMEHTBI, PEIYyIEHThI, IENU MUTaHUs, OHKOJOTHYECKas NupaMuja,
ouoreolieHo3, buocdepa;

yMEHUE u3iarath Ouosoruvyeckue Tteopuu (dBosonmoHHas Tteopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHUsI SBOJIOLIMHU ), 3aKOHBI M 3aKOHOMEPHOCTH (3ap0oIbIIeBOro cxoacTna K.
M. bapa, yepenoBaHus rIaBHBIX HarpasiieHU U myTei sBomtonnn A. H. CeBeprioBa, yueHust
o Oouochepe B. WM. Bepnanckoro), onpenensiTh IpaHHIbl UX MTPUMEHUMOCTH K KUBBIM
CUCTEMAM;

yMEHUE BIIAJIETh METOJAMHU HAYYHOI'O MO3HAHUS B OMOJIOTUU: HAOJIIOIEHUE U ONMCaHNe
KUBBIX CHCTEM, MPOILECCOB W SIBJICHUM, OpraHu3alus W MPOBEICHUE OUOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIJIBUKEHHUE THIOTE3bI, BBISIBJICHUE 3aBUCUMOCTU MEXAY HUCCIEAYEMbIMU
BEITMYMHAMU, OOBSICHEHUE TTOJTYYCHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX TMOHATHH,
TEOpUH U 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJIbl HA OCHOBAHHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIC MPU3HAKA CTPOCHUS OMOJIOTHMYECKHX OOBEKTOB:
BHJIOB, MOIYJISILIUM, IPOYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OIIEHO30B U 3KOCUCTEM,
OCOOEHHOCTH TMPOIIECCOB: HACIEJCTBEHHOM W3MEHUYMBOCTH, €CTECTBEHHOrO OTOOpa,
BUJ1I000pa30BaHUsl, TPUCIIOCOOJICHHOCTH OPTaHU3MOB, JICUCTBHUS YKOJIOTHYECKUX (DaKTOPOB Ha
OpraHu3Mbl, TEPEHOCa BEIIECTB M IOTOKA JHEPTHMM B JKOCHUCTEMaxX, aHTPOIOTE€HHBIX
M3MEHEHHI B DKOCHUCTEMaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHYECKUX
IIUKJIOB B Ouocdepe;



yMEHUE MPUMEHSTh MOJyUYEeHHbIE 3HaHUS JUIsl 00bsICHEHUSI OMOJIOTUYECKHUX MTPOLIECCOB U
ABJICHUM, JUJII TPUHATUS MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM >XM3HU C LEJbIO
obecrnieyeHus 6€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBBS OKPYKAIOITUX JTOJIeH, COOTI0OICHUS
HOPM TPaMOTHOTO TIOBEACHUS B OKpYXalolled NPUPOAHOW cpene, MOHUMaHUE
HEO0OXOMMOCTH UCIOJIb30BAHUS JTOCTUKEHUN COBPEMEHHOW OMOJIOTHU JJIs PAIIMOHATILHOTO
MPUPOOTIOTH30BAHMS;

YMEHHUE peliaTh dJIeMEHTapHbIe OMOJOTHYECKUE 3a/a9d, COCTABISATh CXEMBI MepeHoca
BEILIECTB U SHEPIUU B SKOCUCTEMAX (LIEMU MUTaHHUS);

YMEHHUE BBITIOJHATH JIA0OPATOPHBIC U MPAKTHYECKUE pabOThI, COONIOAATH MPaBUiia MPU
paboTe ¢ yueOHBIM U TA0OPATOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKU OICHWBATh W HMHTEPIIPETUPOBATH WH(MDOPMAITUIO OMOJOTHYECKOTO
coJiep KaHusl, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMUYHBIX UCTOYHHUKOB (CpeACTBa
MaccoBOM HMH(pOpPMAIUH, HAYYHO-TIOMYJISIPHBIE MaTepuajibl), pacCMaTPUBATh TJIOOATBLHBIE
DKOJOTHYCCKHAE TMPOOJIIEMBI COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHHIO K HUM
COOCTBEHHYIO TIO3UIINIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC IHUCHMEHHBICE U YCTHBIE COOOIIEHHS, 00001I1as
OMOJIOTHYECKYI0 HWH(OOPMAIMI0O U3 HECKOJIbKMX WMCTOYHUKOB, TPAMOTHO HCIIOJIB30BaTh
MOHSTUWHBIN anmapat OUOJIOTHH.



Temamuueckoe niaHuposarue.

Bo3moxkHOCTD
Ne HauMeHoBaHue pa3ienoB/TemMm Koz-so HUCIO0JIb30BAHUSA
n/m 4acoB 30P
10 xnacce 34
1 | buosorus Kak Hayka 2
1.1 | buonorus B cucteme HayK 1 https://resh.edu.ru
1.2 | MeToapl TO3HAHUS KUBOU MPUPOIBI 1 https://resh.edu.ru
2 | ZKuBble CHCTEMBbI M UX OPTraHU3ALUA 1
71 buonorudeckue CUCTEMBI, MPOIIECCHI U UX 1 https://resh.edu.ru
U3Yy4YCHHE
3 | XuMHYECKHI COCTAB U CTPOEHHUE KJIETKH 8
31 XUMHUYECKUI cocTaB KiIeTKU. Boaa u 1 https://resh.edu.ru
MUHEpPATbHBIC COJTU
3.2 | benku. CocTtaB u cTpoeHne OEIKOB 1 https://resh.edu.ru
3.3 | depMeHTHI — OMOIOTHYECKUE KaTaIu3aTOPhI 1 https://resh.edu.ru
3.4 | YrueBonpl. Jlunmasr 1 https://resh.edu.ru
3.5 | HyknennoBsie kucnotel. ATO 1 https://resh.edu.ru
3.6 Hctopus u MeToibl n3yueHus kiaetku. Knetounas | https://resh.edu.ru
TeOopHsi
3.7 | KieTka kak 1emocTHas )KUBasi CUCTEMA 1 https://resh.edu.ru
3.8 | CtpoeHune 73yKapuoOTHYECKON KIETKH 1 https://resh.edu.ru
4 | KuzHenesTeJLHOCTL KJIETKH 6
41 OOwmeH BemiecTB. [limacTnueckuii o0OMeH. ) https://resh.edu.ru
dortocuHTe3. XEMOCHUHTES
4.2 | DHepreTuuecKuii 0OMeH 1 https://resh.edu.ru
4.3 | buocunTtes Oenka 2 https://resh.edu.ru
4.4 | HeknetouHsie (hOPMBI )KU3HU — BUPYCHI 1 https://resh.edu.ru
5 Pa3MHoOkeHNe U MHIUBHAYAJbHOE Pa3BUTHE 5
OpraHu3MoB
51 JKu3HEHHBIN UK KIETKU. J{eneHne KIeTKy. | https://resh.edu.ru

Muwuto3




5.2 | ®opMbI pa3MHOKEHHS OPTraHU3MOB 1 https://resh.edu.ru
5.3 | Meiio3 1 https://resh.edu.ru
54 OOpa3zoBaHue U pa3BUTHE TTOJIOBBIXKIETOK. | https://resh.edu.ru
' Omio0TBOpEHUE
5.5 | UnauBuayanbsHOE pa3BUTHE OPTaHU3MOB 1 https://resh.edu.ru
6 HacJjiencTBEHHOCTh M H3MEHYHUBOCTh 8
OpraHu3MoB
6.1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 1 https://resh.edu.ru
" | ”BMEHYUBOCTH
6.2 3aKOHOMEpPHOCTH HACJIeIOBAaHMS TTPU3HAKOB. | https://resh.edu.ru
" | MoHOTHOpUIHOE CKpEIIMBAHNE
6.3 JurubpuaHoe ckpenuBanue. 3aKoH | https://resh.edu.ru
" | He3aBHCUMOTO HACIIEIOBAHUS PU3HAKOB
6.4 | CueruieHHOE HACJIEIOBaHKE MPU3HAKOB 1 https://resh.edu.ru
6.5 ['eneruka nmona. HacnenoBanue npu3HaKkoB, | https://resh.edu.ru
"~ | CIICTUICHHBIX C ITOJIOM
6.6 N3menunBocTh. HenacnencTeennas | https://resh.edu.ru
" | ©I3MEHYUBOCTH
6.7 | HacneacTBeHHass NI3MEHYHBOCTH 1 https://resh.edu.ru
6.8 | 'eneTnka yenoBeka 1 https://resh.edu.ru
- Cenexnusi OpraHu3MoB, OCHOBBI 3
OMOTEXHOJIOTUH
7.1 | Cenexuus Kak HayKa U MpoIecc 1 https://resh.edu.ru
79 MeTo/1bl ¥ JOCTUKEHUSI CENIEKIIUU PACTEHUH U | https://resh.edu.ru
" | ’KUBOTHBIX
7.3 | buotexHOIOTHS KaK OTpaciib MPOU3BOICTBA 1 https://resh.edu.ru
Pe3epBHOE Bpems 1
Kou-Bo Bo3moxxHOCTH
Ne HaumeHoBaHUe pa3ieioB/TeM HCII0JIb30BAHUS
o/ 4acoB 30P
11 xnace 34
1 | OBoaOuMOHHAS OMOJIOTHUS 9




1.1

DBOJIIOIUS U METOJIbI €€ N3YUCHUS

https://resh.edu.ru

1.2 | UcTopus pa3BUTHS IPEACTaBICHUM 00 IBOTIOIIUU https://resh.edu.ru
13 Bun: kputepuu u crpykrypa. [lomynanusa kak Kak https://resh.edu.ru
dJIEMEHTapHas eMHUIIA BH]IA
14 JIBroky1ye cuiibl (3JIeMeHTapHbIe (PaKTOPHI) https://resh.edu.ru
HBOJIIOLIUU
1.5 | EcTecTBeHHBI 0TOOP U €10 (hOPMBI https://resh.edu.ru
16 Pe3ynbTaThl 3BOIIOIMN: MPUCTIOCOOIEHHOCTh https://resh.edu.ru
OpPraHU3MOB U BHJI000Pa30BaHKE
1.7 | HampaBneHus ¥ MyTH MaKpOIBOIIOLIUH https://resh.edu.ru
2 | Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emJie
51 Hcropust sxu3HM Ha 3eMIie U METOJIbI €€ U3yYCHHUS. https://resh.edu.ru
['MIoTe3sl MPOUCXOKACHUSI JKU3HU Ha 3eMIle
29 OCHOBHBI€ ATaIlbl YBOJIIOLMH OPTraHUYECKOT0 MUpa https://resh.edu.ru
Ha 3eMJie, pa3BUTHE )KU3HH 110 3paM U MepruoiaM
2.3 | CoBpeMeHHas cucTeMa OpraHUYEeCKOTO MUpa https://resh.edu.ru
2.4 | DBoronus yeaoBeKa (aHTPOIIOTeHE3) https://resh.edu.ru
2.5 | ABmxymume cuibl (pakTopbl) aHTPONOTEHE3a https://resh.edu.ru
2.6 | OCHOBHBIE CTaMH SBOJIOIMH YEJIOBEKA https://resh.edu.ru
57 YenoBeueckue pachl U MPUPOIHBIC aanTalluu https://resh.edu.ru
YeJioBeKa
3 | Opranu3msl 4 OKpYy:KawIas cpeaa
3.1 | Okonorus Kak HayKa https://resh.edu.ru
3.2 | Cpensl oOuTaHMS U IKOJIOTHYECKUE (DAKTOPHI https://resh.edu.ru
3.3 | Abuotudeckue GpakTopsl https://resh.edu.ru
3.4 | buotnueckue pakTopbl https://resh.edu.ru
35 DKOJOTHYECKHEe XapaKTePUCTHKHU BUAA U https://resh.edu.ru
O JISIITAH
4 | Coo0mecTBa U IKOJOTHYCCKHE CHCTEMBbI
4.1 | CooOmecTBa OpraHu3MoOB https://resh.edu.ru
49 DKOCUCTEMBI U 3aKOHOMEPHOCTHU UX https://resh.edu.ru

CYILIECTBOBaHUS




4.3 | [IpupoaHbie SKOCUCTEMBI https://resh.edu.ru
4.4 | AHTPONIOTE€HHBIE DKOCUCTEMBI https://resh.edu.ru
4.5 | buocdepa — rimobabHast 3KOCHCTEMA 3eMITH https://resh.edu.ru
4.6 | 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI https://resh.edu.ru
4.7 | YenoseuecTBO B Omocdepe 3eMan https://resh.edu.ru
4.8 | Cocy1iecTBOBaHME MIPUPO/IBI U YETIOBEUYECTBA https://resh.edu.ru

Pe3epBHOE Bpemst




IIOYPOYHOE [IVIAHUPOBAHHUE

10 KJIACC
No KoJ-Bo Nara DeKTpoHHbIe HH(POBbHIE
Tema ypoka yacos o0pa3oBaTeJibHbIE
n/n U3Yy4YEeHUA
Bcero pecypcol
bu6moreka IJOK
1 ﬁiiﬁ?;?fﬂommﬂ B 1 https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a
MeToabl TO3HAHUS
YKUBOU IIPUPOIBI.
[IpakTrueckas pabora
) Ne 1 «Mcnonbs3oBaHue 1 bu6moreka IJOK
Pa3JIMYHBIX METO0B https://m.edsoo.ru/863e6122
IPU U3yYCHUH
OMOJIOTHYECKHUX
00BEKTOBY
buonornueckue
3 CUCTEMBI, IIPOLECCHI U 1 bubmorexa [IOK
’ https://m.edso0.ru/863e6564
UX U3YUYCHHUE
4 éifﬁ:egg;z (I:/IOCTaB 1 bubmoreka IJOK
https://m.edsoo.ru/863e674¢
MUHEPaTbHBIC COJIH
5 benku. CocraB u | bubmoreka [JOK
CTpOEHHE OEJKOB https://m.edsoo.ru/863e6b72
DepMEHTBI —
OMOJIOrNYeCKHUe
KaTaJu3aTopPhl.
JlaGopaTopnas pabota
6 No 1 «M3yuenue 1 bubmmorexa [OK
. https://m.edsoo.ru/863e6b72
KaTaJIUTHICCKOU
aKTUBHOCTH (DEpMEHTOB
(Ha MpUMeEpe aMuJIa3bl
WJIU KaTanas3bl)»
bu6moreka IIOK
7 YrueBone!. Jiumm et ! https://m.edsoo.ru/863¢6870
2 HyxkienHoBbIE KUCTOTHI. | bubmmorexa [JOK
ATO https://m.edsoo.ru/863e6d5¢
UcTopus u meToasl Bubmmorexa [[OK
9 M3yYEHUS KIETKHU. 1

Knerounas reopus

https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Kierka kak 1ienoctaas

10
JKABas CUCTEMa
Crpoenue
DYKapUOTHUCCKOU
kietku. JlabopaTtopHas
pabota Ne 2 «3yueHue
CTPOEHUS KIIETOK bubmoreka [JOK
11 pacTeHul, )KUBOTHBIX, https://m.edsoo.ru/863e6f0
rpuOOB 1 OaKTEpHUi MO/ https://m.edsoo.ru/863e716¢
MHKPOCKOIIOM Ha
TOTOBEIX
MHUKpOIIpenaparax u ux
OIICAHUE)»
OOMeH BeIIeCTB WIIN
12 MeTa00JIM3M bu6moreka IJOK
doTocuHTE3. https://m.edsoo.ru/863e766¢
XeMOCHUHTE3
. bu6moreka IIOK
13 JuepreTieckuii oomen https://m.edsoo.ru/863¢7aae
KonTponbnas pabota
14
Nel
JKu3HEeHHBIN MK
KJeTKU. [lenenue
KJIETKU. MUTO3.
JlaGopatopHas padota
15 Ne 3 «HaOmronenue bubmorexa HOK
https://m.edsoo.ru/863e7dc4
MHTO3a B KIIETKaX
KOHYHKA KOpEIKa JTyKa
Ha TOTOBBIX
MUKpOITpenapaTax»
buocuntes Oenka.
16 Peakiua maTpuyuHOro bubmorexa [IOK
https://m.edsoo0.ru/863e796¢
CHUHTE3a
17 Tpaucisiusa — bubmoreka [JOK
OouocuHTe3 OelKa https://m.edso0.ru/863e¢796¢
13 Hexknerounsie hopmbl bubmmorexa [JOK
KU3HU — BUPYCHI https://m.edsoo.ru/863e7540
@opMBI pa3MHOKEHUSA bubmmorexa LIOK
19 OpraHH3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
20 Meiios bubmoreka IJOK

https://m.edsoo.ru/863e714a



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

21

OO6pazoBanue u
Pa3BUTHE MOJOBBIX
KJIETOK.
O11og0TBOpEHHE.
JlaGopatopHas padota
Ne 4 «3yuenue
CTPOCHUS TTOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»

bubmoreka IJOK
https://m.edsoo.ru/863e81b6

22

NnauBuayansHOE
pa3BUTUE OPTaHU3MOB

bu6moreka IIOK
https://m.edso00.ru/863e8436

23

['eneTnka — Hayka o
HACJIEICTBEHHOCTH U
W3MEHYUBOCTH

bu6moreka IJOK
https://m.edsoo0.ru/863e8612

24

3aKOHOMEPHOCTH
HaCJIE0BaHMS
MIPU3HAKOB.
Monorubpumnoe
CKpeEIlUBaHUE

bu6moreka IIOK
https://m.eds00.ru/863e8878

25

JurubpuaHoe
CKpelLIBaHue. 3aKOH
HE3aBUCUMOT0
HacJIeZI0BaHUs
PU3HAKOB

bubmoreka IJOK
https://m.edsoo.ru/863e89a4

26

CrueruieHHoe
HacJieJJOBaHHE
MIPU3HAKOB.
JlaGopatopHas padota
Ne 5 «M3yuyenue
pe3yIbTaTOB
MOHOTHOPUIHOTO U
TUTHOPUIHOTO
CKpEIIUBaHUsA y
Jp030(UITbI HAa TOTOBBIX
MUKpOITpenapaTax»

bubmoteka [JOK
https://m.edsoo.ru/863e8c60

27

I'eneruka nmoma.
Hacnenosanue
MPU3HAKOB, CLEIIJIEHHBIX
C MOJIOM

bubmoreka IJOK
https://m.edso00.ru/863e8c60

28

N3MeHUYNBOCTD.
HenacnencrBennast
W3MEHYHBOCTb.
JlabopatopHas pabota

bubmoreka IJOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

No 6. U3yueHnue
MOAU(PUKAITMOHHON
W3MCHYHMBOCTH,
MOCTPOEHUE
BapUAIMOHHOTO PsJia U
BAPUALIMOHHOU KPUBOW»
Hacnencrsennas
M3MEHYHBOCTD.
JlaGopatopHas padota
29 No 7. «Ananuz myTtanuii 1 bubmorexa [TOK
https://m.edsoo.ru/863e8efe
y 1po30(uiIel Ha
TOTOBBIX
MUKpOITpenapaTax»
bu6moreka IJOK
30 I'enernia senonexa ! https://m.edsoo.ru/863e8d78
31 KonTponbnas pabota |
No2
37 Cenekuus Kak HayKa U 1 bubmorexa [JOK
poIiecc https://m.edsoo.ru/863e9214
MeToabl M TOCTUKCHUS
33 ceneKiHH pI;CTeHHﬁ u 1 bubmmorexa [OK
https://m.edsoo.ru/863e¢9214
’KUBOTHBIX
34 buorexnonorus kak | bu6moreka IJOK
OTpaciib MPOU3BOCTBA https://m.edsoo.ru/863e¢9336
OBHIEE KOJIMYECTBO 14
YACOB I10 ITPOT'PAMME
11 KJIACC
No KoJj-Bo Nara DeKTpoHHbIe HH(POBLIE
Tema ypoka 4acoB o0pa3oBaTe/ibHbIE
n/n U3Yy4eHUs
Bcero pecypcsl
| [IpaBuna Th DBomrouus u | bubmmorexa [JOK
METO/IbI €€ U3yUYEHUS https://m.edsoo.ru/863ea20e
Hcrtopus pazButus
2 H;ez([)fTaBJ}::SH/Iﬁ 00 1 Bubmmorexa IIOK
https://m.eds00.1ru/863¢9570
SBOJIIOIIUHT
bu6moreka IJOK
3 Mukpoopomows ! https://m.edsoo.ru/863e9cle
4 [TonyAuus kak | bubmmorexa [JOK
aJIIeMEHTapHAas eINHUIIA https://m.eds00.ru/863e99¢6



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

BHJIa U DBOJTIOITUH.
JlaGopatopHas padota Ne
1 «CpaBHEeHME BUIOB MO
MOP(OIOTHIESCKOMY
KPUTEPHUIO»

JIBHKyIIME CUIIBI
(anemeHTapHbIe (aKTOPHI)
HBOJTIOITUHU

bubmoreka IJOK
https://m.edsoo.ru/863e9da4

EctectBennslit oTO0p 1
ero ¢GopMel

bu6moreka IJOK
https://m.edso0o0.ru/863e9ed0

Pesynprars! 3Bononmu:
MPUCTIOCOOJIEHHOCTh
OpraHU3MOB U
BUI000pa30BaHuUE.
JlaGopatopHas padota Ne
2 «Onucanue
MIPUCIIOCOOJICHHOCTH
opraHusma u e€
OTHOCUTEILHOTO
XapaKTepa»

bu6moreka IJOK
https://m.edsoo.ru/863e9fde

Hamnpasnenus u nytu
MaKpO3BOJIIOIIUU

bu6moreka IJOK
https://m.edsoo.ru/863e9cle

HeoGpaTtumoctb
HBOJIIOLINU

10

UcTopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yYEHUS

11

I'unoresnl
MIPOUCXOXKICHUS KUZHU
Ha 3emuie

bu6moreka IJOK
https://m.edsoo.ru/863ea5ab

12

Pa3Butue xu3Hu Ha
3emuie 1o 3paMm U
nepuoiamMm

bubmoreka IJOK
https://m.edsoo.ru/863eabbe

13

OcCHOBHBIE 3TaIbl
HBOJIIOIIMH PACTUTEIHLHOTO
Y )KUBOTHOTO MHpA.
[IpakTiueckas pabora No
1 «3yuenue
HCKOITAEMBIX OCTaTKOB
pacTeHHI 1 )KUBOTHBIX B
KOJUICKITUSIX)

bu6moreka IJOK
https://m.edsoo.ru/863ea8bc

14

COBpeMeHHaﬂ CHCTEMA
OpPraHU4YCCKOTO MHUpa

bubmoreka IJOK
https://m.edsoo.ru/863eca48e



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

15

DBOJIIOIUS YET0BEKA
(anTpOMOreHe3)

bu6moreka IIOK
https://m.edsoo.ru/863eac2c

16

JIBUKyIIMEe CHIIBI

(dakTophr)
aHTpOINOreHe3a

bubmoreka IJOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIC cTaguu
OBOJJIFOIIMH YCJIOBCKA

18

Yenoseyeckue pacsl 1
IPUPOJIHBIE aJanTal[U
4esoBeKa

bu6moreka IIOK
https://m.edsoo.ru/863eaea2

19

KonTtpomarsHas paboTa no
Teme «Bo3HUKHOBEHHE U
pa3BUTHE KU3HU HA
3emiie»

20

DKOJIOTHUs KaK HayKa

21

Cpenst oOuTanus u
AKOJIOTHYECKHE (HhaKTOPHI

bu6moreka [JOK
https://m.edsoo.ru/863eafec

22

AOuoTtnueckue HaKTopshl.
JlaGopaTtopHnas pabota Ne
3. «Mopdomnornueckue
0COOCHHOCTH pacTCHHIA
U3 pa3HbIX MECT
oOUTaAHUSY.
JlaGopaTtopHas pabota Ne
4. «BnusiHue cBeTa Ha
POCT U pa3BUTHE
YEPEHKOB KOJICYCa»

bu6moreka IJOK
https://m.edsoo.ru/863eb10e

23

buotnueckue pakTopsl

bu6moreka IJOK
https://m.edsoo.ru/863eb348

24

ODKOJIOTHYECKHE
XapaKTEePUCTHKHU
MTOMYJISATINH.
[IpakTiueckas pabora No
2 «IloxacuéT mwioTHOCTH
TIOITYJISIIIVH Pa3HBIX BUOB
pacTeHui»

25

Coo0miecTBa OpraHu3MOB
— OHOIIEHO03

bu6moreka IIOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTUYECKUE CUCTEMBbI
(?KOCHCTEMBI)

bu6moreka IIOK
https://m.edsoo.ru/863eb46a

27

OcHOBHBIE ITOKA3aTEIn
O9KOCHUCTCMBI.

bubmoreka IJOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

JKOJIOTHUYECKHUE
nupamusl. CBOMCTBA
skocucreM. CyKieccus

28 [IpupoHbIE S5KOCUCTEMBI

AHTPOTNIOTEHHBIE
HKOCHUCTEMBI

29

buocdepa — rnobanpHast

30
HKOCHUCTEMA 3eMITA

bu6moreka IJOK
https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTH
31 CYIIECTBOBAHMS
ouochepsl

bu6moreka IJOK
https://m.edsoo.ru/863ebd16

YeroBeUeCcTBO B

32 ouochepe 3emiu

Cocy1iiecTBoBaHuE
MIPUPOJIbl U YETOBEYECTBA

33

bubmoreka IJOK
https://m.edsoo.ru/863ebale

KonTponbHas padota 1mo
34 teme «CooO1ecTBa u
KOJIOTUYECKUE CUCTEMBI»

OBHIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

Yuebno-memoouueckoe obecneuenue oopazosamenvHo2o npoyecca

Obs3amenvuvie yuebHble Mamepuansl 0Jisl Y4eHUKA

l.

2.

[Taceunuk B.B., Kamenckuit A.A, PyouioB A.M, u np./ Ilox pen. [laceunnka B.B.
«buonorus», yaeonuk 10 knacc. AO UznarensctBo «IIpocBemenney, 2023
[Taceunuk B.B., Kamenckuit A.A, Py6uioB A.M, u np./ Ilox pen. [laceunnka B.B.
«buomnorus», yaeonuk 11 kmacc. AO UznarensctBo «IIpocBemenney, 2023

Memoouueckue mamepuansl 011 yuumeis

l.

2.

bornanosa T.JI., Cononosa E.A. buonorus. CupaBoOYHUK 7151 CTApIIEKJIACCHUKOB U
noctymnaromux B By3bl. — M.: ACT-npecc

bonrosa 1.B. Coopuuk 3agau o obuieit Ononoruu uia nocrynaroumx B BY3s1. — M.:
Omnukc 21 Bek

. 3axapoB B.b., MamonToB C.I"., Connr HU. O6mas 6uonorus: Yueb. s 10 — 11 kit

obmeobpasoar. Yue0. 3aBenennii - M.: JIpoda

. CyxoBa T.C., Koznosa T.A., Conun H.U. O6mas ouonorus. 10 — 11 xi.: Pabouas

TeTpaap K yueOHuky / mox pea. B.b. 3axapora. — M.: [Ipoda

. Kpukcynos E. A., Ilaceunnk B. B. Dxonorus. 10 (11) knacc: Yue6. ans

6meoOpasoBar. yue0. 3aBefieHui. 5-¢ u3., nopad. M.: JIpoda

3axapoB B.b, Myctapun A.I'. OOuiast OuMoa0rus: TeCThl, BONMPOCHI, 3a1aHus. — M.:
IIpocsenienne

Neanosa T.B., Kanunosa I'.C., Msarkoa A.H. CoopHuk 3a1anuii mo oomiei
ouosioruu. — M.: IIpocBernienue

[vmkunckas H.A. I'enetnka u cenekuus: Teopus. 3aganusa. OtBetsl. — CapaToB:
Jlnnen

Lugposwvie obpaszosamenvubie pecypcyl u pecypcol cemu UHMEPHEm

l.

2.

(O8]

()}

«Enunas xomnexuus LHudposeix O6pazoBarensubix Pecypcosy (Habop 1udpoBbix
pecypcoB k yueoHukam simHuU [Tonomapeoii M.H.) (http://school-collection.edu.ru/).
9.www.bio.lseptember.ru— razera «buonorus» -npunoxenue K «1 ceHTIOps».
10.http://bio.1september.ru/urok/ -Matepuaist k ypoky. Bee paboTsl, Ha OCHOBE
KOTOPBIX CO3/1aH CailT, OblIu OIyOauKoBaHbI B razere "buonorus". ABTopamu caiira
npozenana 6obias padoTa Mo CUCTEMaTU3UPOBAHUIO TA3€THBIX CTaTeH ¢ yuéToM
HIKOJIbHOM y4eOHO# mporpamMmsl 1o nipenMety "buonorus".

11. www.bio.nature.ru — Hay4YHbIE HOBOCTH OMOJIOTUU

12.http://ebio.ru/ - nexkTpoHHbIN yueOHUK «buosorusy. CoaepXuT Bce pa3/iebl
Ouonoruu: 60TaHUKY, 300JI0THI0, AHATOMUIO U (PU3UOJIOTHIO YEeJIOBEKA, OCHOBBI
[UTOJIOTMH U TEHETUKHU, FIBOJTIIOLIMOHHYIO TEOPHUIO U HKOJIOTUI0. MOXKET OBbIThH
PEKOMEHIOBaH yYaluMcs sl CAMOCTOSITEIbHOM paOOTHI.

13.http://www.gbmt.ru/ - ['ocynapctBeHHbIi buonornueckuit myseit um. K. A.
TumupsizeBa. Bupryansubie skckypcun: JKuBoTHble B Mudax u neresaax, JKuBoTHole-
cTpouTenu, 3abota o moroMcTBe, OnacHele )xuBoTHBIE. [[ndpoBbie Komuu poHma
My3esl MOTYT OBbITh UCIIOJIb30BaHbl B KAU€CTBE MILTIOCTPALIUIA



http://school-collection.edu.ru/
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://ebio.ru/
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