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1. HOACHUTEJIBHASA 3AIIUNCKA

Pabouas mporpamma no Ouonoruu B 10-11 knaccax sIBIsieTCS COCTaBHOWM YacThbi0 OCHOBHOM 00pa3oBaTeIbHONW MPOrpaMMbl
ocHOBHOTO 001IeT0 00pazoBanuss MAOY COI Ne25 r. Tromenu. Pabouast mporpamma cocTaBieHa B COOTBETCTBUH C:

eDesiepanbHBIM  TOCYAAPCTBEHHBIM 00pa30BaTEeNbHBIM CTaHIApTOM cpeaHero obOmiero obOpaszoBanus (PI'OC  COO),
yrBepkaeHHoro [Ipukazom MunoOpaayku Poccun ot 17.05.2012 Ne 413 (B meiicTBYrOIICH peIakiinm);

eDenepanbHON 00pa3oBaTeNbHON MPOTPAaMMOM CpEAHEro OO0IIero oO0pa3oBaHMs, YTBEPKAEHHOW NpuKa3oM MUHHCTEpCTBA
npocenienus Poccuiickoit deaeparuu ot 18 mas 2023 roga Ne 371, ¢ u3MEeHEHUsAMH, YTBEPKICHHBIMH MPHUKa30M MUHHCTEPCTBA
npocBemieHnss ot 01.02.2024 Ne 62 «O BHecEHMHM M3MEHEHUW B HEKOTOpBIE IMpHKa3bl MUHHCTEpCTBA NMpOCBeleHUs Poccuiickoit
Oenepanuu, Kacawommecs QeaepaabHbIX 00pa3oBaTeNbHBIX MPOTPaMM OCHOBHOI'O OOINET0 0OO0pa3oBaHUSI U CPEIHETO OOIIETo
00pa3oBaHUs;

eOCHOBHOM 0OOpa3oBaTebHOM MporpamMmoit cpeaHero oodmiero oopazoBanuss MAOY COII Ne25 r. TromeHu, yTBEp:KACHHOM
npuka3zoM aupekropa ot 31.08.2023 . Ne 178-O/1;

eKonuenmueil npenonaBanust o6uonorun B Poccuiickoit deneparuu, yTBEpkIeHHON pacnopstkeHueM IlpaButensctBa PO ot
24.12.2013 roga Ne 2506-p;

JJist peanu3anuy MporpaMMbl HCTIONIB3YETCsl yUeOHUK JiJ1st 001ieo0pa3oBaTeNnbHbIX yupexaeHuil noa peaaxkiuen B.B. [laceunnka .

VYueonsiii mpeamet uzyuaercs B 10-11 kinaccax, paccuntan Ha 1 4yac B HeJIet0, B TOM YMCJIE HAa KOHTPOJIbHBIE pabOTHI 2 yaca.

WToroBbiit KOHTPOJIb TPOBOAUTCS B (hopme mepeBoaHOr0 3Kk3amena (IIpoMexxyTounas arrecranusi mpoBOAUTCS B (OpME TECTOB U
KOHTPOJIBHBIX pa0OT B KOHIIE JOTUYECKU 3aKOHYEHHBIX OJIOKOB ydueOHOro marepuaina. MtoroBas arrecraius npeaycMOTpeHa B BUJE
EID).

[Ipu pa3paboTke nmporpaMmbl MO OMOJOTUU TEOPETUUECKYIO OCHOBY JIJISl ONPEAEIICHUS MOAX0A0B K (DOPMUPOBAHUIO COAEPIKAHUS
yueObHoro mpeamera «buomorus» coctaBuiau: KoHuentyaibHbie mnojioxkeHus PI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJeH,
coJiep KaHusl, pe3yJIbTaTOB 00YUYEHUS U TPEOOBAHMI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIINX TIENSIX U MIPUHITUTIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHEeT0 00111ero oopasoBanus B Poccuiickoit denepaiuu, a TakKe MOJI0KEHUS
o crneuuduke OMOIOrMHU, €€ 3HAYCHUH B MO3HAHUU >KUBOM MPUPOJbI U OOECIEYEHHH CYIIECTBOBAHHUS YEIOBEYECKOTO OOIIECTBA.
CoriacHO Ha3BaHHBIM IOJIOKEHUSAM, ONPEIETICHbI OCHOBHBIE (PYHKIIMU POrPAMMBbI IO OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma o Guosioruu Aa€T MpeCTaBIEHUE O LETsX, 00 00IIel CTpaTeruu 00yUYeHUs, BOCIIUTAHUS U PA3BUTHs O00yUYarOIINXCS
cpeacTBaMu yueOHOro mnpeamera «buosorusy, onpeneiseT 00s3aTeabHOe MPeIMETHOE COACpKaHHUE, €ro CTPYKTYPY, paclpeaeacHue
Mo pa3fesaM W TeMaM, PEKOMEHIYEeMYIO TOCIEOBaTEIbHOCTh M3yYEHUS Y4YEeOHOro MaTepualia ¢ YYETOM MEXKIPEIMETHBIX H
BHYTPUITPEIMETHBIX CBS3€H, JOTMKU 00pa30BaTEIHLHOTO MPOLIECCa, BO3PACTHBIX OCOOCHHOCTEN 00Yy4arOIIUXCsl.

B mporpamMe 1o OMOJIOTHH TaKKe YYUTHIBAIOTCA TPEOOBAHMS K TUIAHUPYEMBIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3ynbTaTam o0yueHus: B GOpMHUPOBAHUN OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATEILHOM NEATEIbHOCTH/Y4eOHbIX JEHCTBUI 00yJaronuxcs
10 OCBOEHHUIO COJEPKaHUsI OMOJIOTMYECKOTr0 00pa30BaHusl.



B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbI YPOBEHB) peaqin30BaH MPUHIUMI NPEEMCTBEHHOCTH B M3YYEHUU OMOJIOTHUH,
Oylaromapsi 4eMy B HEW NPOCMAaTpUBAETCS HAMpPaBICHHOCTh Ha pPAa3BUTHE 3HAHUW, CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-
Hay4YHOTO MHPOBO33PEHUSI, [IEHHOCTHBIX OPUEHTAIMI JUYHOCTH, DKOJOTUUYECKOTO MBIIUICHUS, MPEACTABICHUN O 3J0pOBOM oOpase
KU3HHA U OEpPEeKHBIM OTHOIIICHUEM K OKpY’Karomien mpupoaHoi cpene. [loaTomy Hapsiay ¢ u3ydeHHEM OOIeONOIOTUYECKUX TEOPHil, a
TAK)K€ 3HAHUM O CTPOCHHM KUBBIX CUCTEM PA3HOTO PaHTra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX IMPOLIECCOB B MPOrpaMmme Io
OMOJIOTHY YIIEIICHO BHUMAHUE UCIIOIh30BAHUIO TIOJIYICHHBIX 3HAHUHM B MIOBCETHEBHOW JKU3HU ISl PEIICHUS IPUKJIAIHBIX 33/1a4, B TOM
yucsae: MNpo(UIAKTUKU HACIEICTBEHHBIX 3a00J€BaHUI 4YENOBEKAa, MEIUKO-TEHETHUYECKOrO0 KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTMYECKU I1eJIeCO00Pa3HOr0 TOBEICHUSI B OKPY’KAIOLIEH MPUPOAHON cpese, aHalu3a BIMSHHUS XO3SHCTBEHHOW AEATEIbHOCTH
YeJI0BeKa Ha COCTOSIHUE MPUPOJHBIX M UCKYCCTBEHHBIX 3KOCUCTEM. Y CHJICHHME BHUMAHHUS K MPUKIATHON HAMpPaBICHHOCTH y4€OHOTO
npeameTta «buosorus» MNPOAMKTOBAHO HEOOXOJUMOCTBHIO OO€CIeUeHUs YCIOBUW JUIsl PEHICHUS OJHOM M3 aKTyaJbHBIX 3ajad
IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHusi, KOTopas Ipeanojaraet GopMupoBaHue y oOydaronuxcsi ClioCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpemHero oo6imero oOpa3oBaHus 3aHUMaeT BaxxHoe MecTo. OHa obOecrnieunBaeT (GOPMHUpPOBAHUE Y
oOy4Jaronuxcsi npeJCTaBiICHU O HAy4YHOW KapTUHE MHUpA, pacHIupsieT U 0000IIaeT 3HaHUS O XUBOW MpUpOJE, €€ OTIUYUTEIIbHBIX
MpU3HAaKaX — YPOBHEBOM OpraHMU3alliu U SBOJIOLMH, CO3AAET YCIOBHUS NJIs: MO3HAHUS 3aKOHOB >KMBOW MPHUPOJIBI, (HOPMHUPOBAHUS
(byHKIIMOHATBLHON T'PaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0O€30MacHOro obOpasza »U3HHU, HKOJOTHUYECKOrO MBIIUICHUS, 1IEHHOCTHOTO
OTHOUIIEHHUS K )KMBOM MPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHue OMOJIOTHSI HMMEET TakKyKe JJIsi PEIICHUS BOCIHUTATEIbHBIX M Pa3BUBAIOIIMX 3a/lad CpPEHEro OOIIero
oOpa3oBaHusl, colanu3anuu olydarommxca. M3ydenue Ononoruu obecnednBaeT yciaoBHUs A (OPMHUPOBAHUS MHTEIIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, ACTETUUYECKON KYJIbTYpbl, CIIOCOOCTBYET MHTETpPAllUU OMOJOTHUYECKUX 3HAHUU C
MPEJCTABICHUSIMUA U3 JPYTUX Y4YEOHBIX MPEAMETOB, B YAaCTHOCTH, (Ppu3uku, Xumuu u reorpaduu. HazBaHHbIE MOJOXKEHUS O
MpeHa3HaYeHUN y4eOHOTo npeamera «buonorus» COCTaBUIM OCHOBY JIJISl OMPENETICHUs MOJX00B K OTOOPY U CTPYKTYPUPOBAHUIO
€ro CoJIepKaHusl, MPEICTABIEHHOTO B ITporpaMme Mo OHOJIOTHH.

Ot6op comepxanusi yueOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIMKA KYyJIbTYpOCOOOpa3HOTO
MO/IX0/1a, B COOTBETCTBUHM C KOTOPHIM OOydYaromiuecs MOJDKHBI OCBOMTH 3HAHUS M YMEHHS, 3HauYUMbIe i (OPMUPOBAHUS OOIIEH
KYJbTYPBI, ONPEIEISIONINE aeKBaTHOE TOBEJACHHUE YEJIOBEKa B OKPYXAIOIIEH MPUPOIHON cpesie, BOCTPEOOBAaHHBIC B TIOBCEIHEBHOM
KU3HA U MPAKTHUECKOU nearenbHocTH. Ocob0e MeCTO B ATOM CHCTEME 3HAHWM 3aHMMAIOT DJIEMEHTHI COJIepKaHUs, KOTOPhIE CIIyXkKaT
OCHOBOW 1711 (pOPMUPOBAHUSI MPEJCTABICHUNH O COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTHHE MHUpPA M IEHHOCTHBIX OPUEHTAITUSX
JUYHOCTHU, CIOCOOCTBYIOLIMX T'YMaHU3ALKMKU OMOJIOTMYECKOTr0 00Opa30BaHMs.

CtpyKTypupOBaHUE COJEpKaHHUS y4eOHOro marepuana B IporpaMme Mo OHOJIOTHH OCYIIECTBICHO C Y4ETOM MPUOPUTETHOTO
3HA4YEHUS 3HAHUI 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHU3allMy U HBOJIOLMHU. B COOTBETCTBUU €
ATUM B CTPYKTYpe y4eOHOTO npeameTa «brosiorusy BeIJeIeHbI CISAYIONINE CoJepKaTelbHble TUHUN: «bruonorus kak Hayka. MeToibl



Hay4YHOTO Mo3HaHusm», «KieTka kak Ouonornyeckas cucteMay, «OpraHusm Kak Ouosiorudeckas cucremay, «CucreMa 1 MHOTO0OOpas3ue
OPTraHUYECKOTO MUPaAY», « IBOIIOLHS KUBOH MIPUPOJIB», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

e n3yvyenus: yueOHoro npeamera «buosorusp> Ha 6a30BOM yPOBHE — OBJIaJICHUE O0YYaIOIUMUCS 3HAHUSIMU O CTPYKTYPHO-
(YHKIIMOHATLHOW OpPraHW3alliy JKUBBIX CHCTEM PAa3HOTO paHTa W MPUOOPETCHHE YMEHUW HMCIOJIh30BaTh 3T 3HAHUS VISl TPAMOTHBIX
JEHCTBUN B OTHOIIIEHUN 0OBEKTOB KUBOU MTPUPOIBLI U PEIICHHUSI PA3JIMYHBIX KU3HCHHBIX MPOOIIEM.

JlocTikeHne menu u3ydeHusi ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE 00ECTICUMBACTCS PEIICHHEM CICTYIONTUX
3a/1a4:

OCBOEHHE OOYYalOIUMUCS CUCTEMbl 3HAHUM O OMOJIOTMYECKUX TEOPHUSX, YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX,
mpaBujax, CIYXKalluX OCHOBOHM it (hOPMHUPOBAHMS TPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHPA, O METOJaX HAYYHOTO
MO3HAHUS, CTPOCHUH, MHOTOOOpa3ud U OCOOCHHOCTSX JKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3alluH, BBIIAIONIMXCS OTKPBITHUSX U
COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

dbopMupoBaHUEe y OOYYalOIIUXCS TO3HABATENBHBIX, WHTEJUIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH B MpoOIlecce aHalu3a
JAHHBIX O MYTSAX Pa3BUTUS B OMOJIOTMM HAy4YHBIX B3TJISJI0B, MJEH U TOJIXOJIOB K M3YyYEHUIO MKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allvy;

CTaHOBJICHHE Yy OOydYaromMXxcs 00Iel KyJIbTypbl, (PYHKIIMOHAILHOW T'PAaMOTHOCTH, Pa3BUTHE YMEHUW OOBACHSTH U OICHUBATH
SIBJICHHSI OKPY>KaIOIIEro MUpa >KUBOU MTPUPOJIHI HA OCHOBAHWHW 3HAHWU W OTIBITA, TIOJIYICHHBIX TP U3YyYEHUN OMOJIOTHH;

(dhopmMupoBaHUe y 00y4YalONIUXCSl YMEHUM HILTIOCTPUPOBATH 3HAUYCHUE OMOJIOTMYECKUX 3HAHUU B MPAKTUUECKON JESATETbHOCTH
YeJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUAX TEXHOJIOTHI M arpoOUOTEXHOIOTHI;

BOCMHUTaHUE YOCKAEHHOCTH B BO3MOXHOCTH IMO3HAHUS YEJIOBEKOM >KMBOM MPHUPOJIbI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K
HEeM, COOTIOJIEHUSI STUUECKUX HOPM MPH NMPOBEICHUN OMOJOTHYECKUX UCCIEOBAHUIT;

OCO3HAHME IIEHHOCTH OMOJIOTHUECKHUX 3HAHUH JJISl TTOBBIIICHHUS YPOBHS 3KOJIOTHUECKOW KYJIBTYPHI, 1 (DOPMUPOBAHKS HAYIHOTO
MHPOBO33PEHNUS;

MIPUMEHEHUE TMPUOOPETEHHBIX 3HAHMH W YMCHHH B TOBCEIHECBHOM KW3HM ISl OIEHKH ITOCJICACTBUM CBOCH IEATEIBHOCTH TIO
OTHOIIICHHIO K OKPYIKaIOIIECH cpejie, COOCTBEHHOMY 3710pOBbI0, 000CHOBAHWE U COOIOICHHE Mep MPO(MUIAKTUKH 3a00JICBaHUM.

B cucreme cpemnero oOmero odpazoBanusi «buonorus», nzydaemas Ha 0a30BOM YpOBHE, SIBISETCS O00s3aTEIbHBIM Y4eOHBIM
MPEAMETOM, BXOJISIIIIUM B COCTaB MPEAMETHOM 00s1acT «ECTEeCTBEHHO-HAYYHBIC PEMETHI.

Jiist u3ydenust Onosnoruu Ha 6a30BOM YPOBHE CpeiHero ooiero oopasoanust orBoautcs 68 yacos: B 10 kimacce — 34 gaca (1 gac B
Henenwo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



2.COAEP)KAHUE OBYYEHUSA

10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U JPYTUMHU €CTECTBEHHBIMU HaykaMmu, duiocodueil,
ATUKOM, 3CTETUKOW U mpaBoM. Posb Ouosoruu B (OpMHUPOBAHUU COBPEMEHHOW HaydyHOM KapTHUHBI Mupa. Cucrema OMOJIOrHYeCcKUX
HayK.

MeToapl mO3HAHUS KMBOM MpUpPOAbl (HAOMIOAEHUE, HKCIEPUMEHT, OMHCAaHUE, U3MEpeHHue, Kiaccu(ukaims, MOACTUPOBAHUE,
CTaTUCTHYECKasi 00padOTKa JAHHBIX).

JlemoHcTpanuu:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konsnos, k. Yorcon n ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS JKUBOW ITPUPOIBD).

JlabopaTopHble U NIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «/cronbp3oBaHue pa3IMuHbIX METOJOB MPU U3yUYEHUN OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMs.

JXKuBble cucteMbl (OMOCUCTEMBI) KaK PeIMET u3ydeHus ouosiorun. OTIuYme >KUBBIX CUCTEM OT HEOPTaHWY €CKOM MPUPO/IBI.

CpoiicTBa OumocucteM U HX pa3zHOOOpa3ue. YPOBHM OpraHu3alii OMOCUCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIN, TOMYJISIMOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ), OMOC(EepHBIi.

JdeMoHcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIC TTPU3HAKH KU3HNY», « Y POBHU OPTaHU3AIUN KUBOIM TPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKHUI COCTaB KJIETKU. XUMUYECKUE AIEMEHThI: MAKPOAIEMEHThI, MUKPOAJIEMEHTHI. Bogia 1 MUHEpaibHbIE BEIIECTBA.

@OyHKIMU BOABI U MUHEPAJIbHBIX BEUIECTB B KieTke. [logaepxanne ocMoTuyeckoro 6anaHca.

benku. CoctaB u crpoeHue OenkoB. AMUHOKHCIOTBI — MOHOMEphl OenkoB. He3amMeHuMMble M 3aMEHUMbIE AMUHOKHCIIOTBHI.
AMHHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYphI OETKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHASA U YETBEPTUYHAS CTPYKTYpa).
Xumudeckue cBoicTBa 6enkoB. buomornueckne QyHKIUU OEITKOB.

depmeHTHl — Owuosnormdyeckue Kartanuzatopbl. CTpoeHue ¢depMeHTa: aKTUBHBIM IIEHTP, CyOcTpaTHas CHeru(UIHOCTD.
Kodepmentsr. Butamunbl. Otnnuust GepMEHTOB OT HEOPTaHUYECKUX KAaTallu3aTOPOB.

VYrieBoabl: MOHOCaxapuabl (TII0KO03a, pu003a U JAe30KCupru003a), Mucaxapuibl (caxaposa, JIaKTo3a) M MoJucaxapuasl (Kpaxmad,
IJIMKOT€H, LEJUTI0J103a). buonornueckre GyHKIIUU YIIIEBOAOB.

Jlumuaer:  tpurmmnepuasl, Qocdomunuasl, crepounbl. [uapodunbHO-TUAPODOOHBIE CBOMCTBA. buonormvyeckue QyHKIUU
munuoB. CpaBHEHUE YTIIEBOIOB, OCIKOB U JIMMIHUIOB KaK UICTOYHUKOB SHEPTHH.



Hyxneunossie kucnotsl: JIHK u PHK. Hykneoruasr — moHOMepsl HykiIenHOBBIX KuciaoT. Ctpoenue u pynkuun JJHK. Ctpoenue
u ¢pyukiuu PHK. Buast PHK. AT®: ctpoenne u hyHKIMM.

[Hutonmorusi — Hayka o kietke. Kierounas teopus — npumMep B3auMOACHCTBUS UaAeH U (AKTOB B HAYYHOM MO3HAHUU. MeETOJIbI
W3YYCHHUS KIIETKHU.

Krnerka kak memoctHas »xuBas cuctema. OOmMe MpU3HAKA KIETOK: 3aMKHyTas HapykHas MemOpana, moinekynsl JIHK kak
IreHETUYECKUI anmnapar, CUCTeMa CUHTEe3a Oenka.

Tunel KIETOK: 3yKapUOTUYECKas U MpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUs NMPOKAPUOTHUYECKOW KiIeTKU. KieTouHas cTeHka
Oakrepuii. CTpoeHne dyKapruoTHIecKor KieTki. OCHOBHBIE OTINYHS PACTUTEIHLHOM, )KUBOTHOM M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsA CTEHKA, TIMKOKAINKC, X pynkuuu. [Inasmatuueckas memOpana, e€ cBoiicTBa U
¢yaknun. Huromnmazma u e€ opradouasl. OnHomemOpanHble opranounabl kietku: OIIC, ammapar ['oabmku, JU30COMBI.
ITosmyaBTOHOMHBIE OPTraHOMIBl KJIETKU: MUTOXOHJPHUH, IUIACTHIBL. [IpomcXokKaeHue MUTOXOHAPHUWA M IUIacTUi. Buael miactun.
HememOpanHble opraHouibl KIETKH: pUOOCOMBI, KJIIETOUHBIM LHEHTP, LIEHTPUOIN, PECHUYKH, KTYTUKH. DYHKIIMNA OPraHOUAO0B KIIETKH.
Bxirouenus.

Snpo — peryasTopHbii HeHTp KiaeTku. CTpoeHue sIpa: siepHast 00071049Ka, KaproIjiazMa, XpOMaTuH, sIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpetsr: A. JleBenryxk, P. I'yk, T. IlIsann, M. llnelinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankimn, K. M.
bap.

Juarpammel: «PacnipeieieHne XUMHUYECKHX AIIEMEHTOB B HEXKUBOW NPUPOAE», «Pacnpenenenne XuMnIeCcKuX 3JIEMEHTOB B JKUBOM
MIPUPOLIEN.

Tabmuupbl 1 cxembl: «llepuoanueckas TabiMla XUMUYECKUX DJIEMEHTOB», «CTpOE€HUE MOJIEKYJbl BOJb», «bHOCUHTE3 Oenkay,
«Ctpoenue monekynbl 0enka», «Ctpoenue pepmentan, «Hyknennosbie kucnothl. [JJHK», «Ctpoenue monexkynsr ATO», «CtpoeHue
9YKapUOTHYECKON KIETKN», «CTpOEHHE >KUBOTHOM KIETKW», «CTpPOEHHE PACTUTENIBHON KIETKW», «CTpoeHHE MPOKAPUOTHYECKOU
KIIETKN», «CTpOEHUE Sapa KIETKN», « YTIEBOABDY, «JIUMUABD).

O6opynoBaHHMe: CBETOBOM MHKPOCKOI, OOOpyIOBaHUE MJisi MPOBEACHUS HAONIOACHUN, HW3MEpPEHUHl, 3KCIEpUMEHTOB,
MUKPOIpEnapaThl paCTUTEIbHBIX, KUBOTHBIX M OAKTEPHUAIbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKkTUHYeCKUE padoThI:

Jlabopatopnas pabota Ne 1. «/3yueHne kaTaIUTUYECKONW aKTUBHOCTH (PEPMEHTOB (HA IPUMEPE aMUJIA3bl WIIH KaTanas3bl)y.

JlaboparopHas pabota Ne 2. «/3yueHue CTpOeHHUsI KJIETOK PACTEHUM, )KUBOTHBIX W OaKTEpHUM MOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOTpenapaTax U UX OIUCAHUE).

Tema 4. /KusHeaesiTeJIbHOCTD KJIETKH.

OOmeH BellecTB, WM METa0OIM3M. ACCUMHIIALMS (TJIACTUYECKU OOMEH) U JIMCCUMMIISALUS (dHEPreTUYecKuid oOMeH) — ABe
CTOPOHBI €UHOTO Tpolecca MeTabosu3ma. Posb 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPTUH B IOHUMAHUK METa00I13Ma.



Tunel oOMeHa BemiecTB: aBTOTPO(PHBIA U rerepoTpodHbIil. Posib ¢pepMeHTOB B 0OMEHE BEIIECTB M MPEBPAILEHUUA DHEPTHHU B
KJIETKE.

dotocunTe3. CetoBas u TemMHOBas ¢aspl ¢GotocuHTe3a. Peakmuu (orocuuTeza. DdhdexkTuBHOCTE (HOTOCHHTE3a. 3HAYCHHE
dboTocuHTE3a A KU3HM Ha 3emie. BnmsHue ycnmoBuii cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIMICHUS €T0 MPOJAYKTHBHOCTH Y
KYJBTYPHBIX PACTCHMUIA.

XeMocrHTe3. XeMOCHHTE3UPYIoLe OakTepuu. 3HAUEHNE XEMOCHHTE3a IS )KU3HH Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PacrienyieHue BeHecTB, BBIACICHUE U AKKyMYJIHPOBAaHUE SHEPTrUU B KIIETKE. Tallbl
sHeprernyeckoro ooMena. I'nmukonus. bpoxenue u ero Buabl. KucinoponHoe okucieHre, WM KIETOYHOE AbIxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IHPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu martpuunoro cunHte3a. ['eHetmueckass undopmanusa u JHK. Peanuzamus reHetudeckoil mHGOpMalvu B KIETKE.
['enetnueckuit ko u ero cBocTBa. Tpanckpumnius — MmaTpuunbiii cunte3 PHK. Tpancnsamnus — 6nocunrtes 6enka. DTanbl TPAHCISAIUH.
Konuposanue amuHokuciot. Posb pubocom B OMocuHTE3€ OElKa.

Heknerounsie Qopmbl xku3Hu — BUpYChl. Mctopusi otkpeitus BupycoB (/. WM. WBanoBckuit). OcoOEHHOCTH CTPOCHHS U
KU3HEHHOTO IMKJa BUpPYycoB. bakrepumodaru. bone3Hu pacreHuid, >KUBOTHBIX U 4YEJIOBEKa, BbI3bIBAEMbIe BHUpycamH. Bupyc
ummyHoaeuimta yenoBeka (BHY) — Bo3Oynutens CIIMJla. OOpaTHasi TpaHCKpUMIUs, peBeprasa M uHTerpasa. [Ipodunaktuka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JlemoHcTpanuu:

IToptpetsr: H. K. Konbsuos, /I. M. UBanosckuit, K. A. Tumups3zes.

Tabmuiet u cxeMbl: «Tunbl nutaHus», «Mertabonuszm», «MUTOXOHApPUSY, «IDHEPreTUUeCKUid oOMeH», «XIIopoIacT,
«Dortocunrtes», «Ctpoenue JIHK», «Ctpoenue u yHkimonupoBanue reHayn, «CuHre3 Oenka», «['eHetmueckuit koa», «Bupycs,
«bakrepuodarny, «Ctpoenue u xxu3HeHHbI UK Bupyca CIIMla, 6aktepuodaray, «Permukamus JJHK.

Oo6opynoBanue: monenu-ammiukanun «Yasoenue JIHK u Tpanckpunmusy, «buocuntes Oenka», «CTpoeHHE KIETKW», MOJCINb
ctpykrypsl JIHK.

Tema S. Pa3MHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii 1MKII, WM KU3HEHHBIN UK KiaeTku. MHTepdasza u mutos. Ilporeccsl, nporekatomue B unrepdase. Perumkanus —
peakmust matpuuHoro cuHTe3a JIHK. Ctpoenue xpomocom. XpomMOCOMHBIH HaO0Op — KapuOTHM. JIMTIJIOWIHBIA W TarjIOWIHBIN
XpOMOCOMHBIE€ Ha0Ophl. XpomaTuabl. [[uTomornueckie OCHOBBI pa3MHOKEHHS M MHIMBUIYATHHOTO PA3BUTHUSI OPTaHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. IIpouecchl, MPOUCXOASIINE HA Pa3HBIX CTaAUSX MUTO3a. BHOJOTHMYECKUN CMBICI
MHTO3A.

[Iporpammupyemasi TuOeb KJIETKH — arlonTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: OECIIOJIOE U MOJ0BOE. BHibl O€cooro pa3sMHOKEHUS: IeJIEHUE HaJBOE, TIOYKOBAHUE OJIHO- U
MHOT'OKJIETOYHBIX, CHOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOXeHue. MIcKyccTBeHHOE KJIOHMPOBAHWE OPraHU3MOB, €r0 3HAYEHHE IS
CEJIEKIINH.



[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meito3. Cranumn wmeiosa. Ilpoueccsl, npoucxonasnme Ha ctaauax meinosa. IloBemenue xpomocoM B Meinoze. Kpoccunrosep.
buonornuecknit CMbICIT ¥ 3HAYEHUE MEWNO03a.

["ameTorenes — mporecc 00pa30BaHuUs MOJOBBIX KJIETOK y )KHBOTHBIX. [1010BBIE JKee3bl: CeMEHHUKN U sudHuKH. OOpa3oBaHue 1
pPa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30u/l, SIUIIEKIIETKA) — ClIepMaTOreHe3 U oBorene3. OCOOEHHOCTH CTPOEHUS SIMIEKIIETOK U
criepMaro3ouioB. Omnogoreopenue. [lapteHorenes.

NunuBuayaibHOE pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (dMOpHOreHe3). DTambl AMOPHUOHAIBLHOTO PAa3BUTHS Y
MMO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHUE, TacTpyisaius, opraHoreHes. [loctamOpuoHanmbHOE pa3BuTHE. THIBI MOCTIMOPHOHAIBHOTO
Pa3BUTHS: TIPSIMOE, HETIPSIMOE (JIMYMHOYHOE). BimstHuE cpeibl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAECHHBIC
YPOJCTBA.

Poct u pa3zButue pactennil. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAIMU PA3BUTHSL.

JlemoHcTpanuu:

Tabnuupl u cxeMbl: «@OpPMbI Pa3MHOKEHHUST OPTaHU3MOBY, «JIBOITHOE OIIOOTBOPEHHE Y IIBETKOBBIX pacTeHUi», «BereratusHoe
pa3MHOXEHUE pacTeHui», «JleneHue kietku Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KiieTouHbIit
ki, «Permmukanus JJTHK», «Murtoszy», «Meio3y, «lIpsiMoe u HenpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MIICKOIUTAIOIINX U YETTOBEKaY,
«OCHOBHBIE CTAIMU OHTOTEHE3a».

OO6opynoBaHKe: MHKPOCKOI, MUKporpenapatbhl «CrepMaTo30uabl MIICKOMUTAIOMIET0», «SIUIEeKIeTKa MIIEKOMUTAIOIIETOY,
«KapuokuHe3 B KJIETKax KOpEIIKa JyKay», MarHUTHasE MojAelb-antukanus «Jlenenune knetku», moaenb JIHK, monens MeradasHoit
XPOMOCOMEBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JIabopatopHas padbota Ne 3. «HaOmroieHne MuTo3a B KJIeTKaX KOHYMKA KOPELIKa JyKa Ha TOTOBBIX MUKPOMPENapaTax».

Jlabopatopnas pabota Ne 4. «3yueHne cTpoeHHsI MOJTOBBIX KJIETOK HA TOTOBBIX MUKPOIPENapaTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpeameTt u 3amaun reHeTuku. Mictopus pa3BUTHs TeHETUKH. Ponb 1uTONIOTMM ¥ YMOPUOJIOTHU B CTAHOBJIICHUH TreHeTUKH. Bxian
POCCHMCKMX U 3apyOeXHBIX YY€HBIX B pa3BUTHE TEHETUKH. METOJAbl TEeHETUKH (TUOPUAOJOTUYECKUN, HUTOTCHETHUYECKH,
MOJIEKYJISIPHO-TeHETHUEeCKHi ). OCHOBHBIE TEHETUUECKHE MOHATHUS. [ eHeThUecKas CHMBOJIMKA, UCIIOJb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIeJIOBaHMs TPU3HAKOB, ycTaHOBieHHbIe [. Mennenem. MoHoruOpumHOe CKpenuBanue. 3aKoH
eAMHO00pa3usi TMOPUIOB MEePBOTO MOKoJIeHUs. [IpaBuno qoMUHUPOBaHWA. 3aKOH PACIHICTUICHHS TPU3HAKOB. | UITOTE3a YUCTOTHI TaMeT.
[TomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JlurnObpuaHoe CKpenMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAaHMS MPU3HAKOB. [lUTOreHeTHyeckue OCHOBBI JTUTHOPHUIHOTO
CKpeIlUBaHUs. AHAIM3UpPYIOIee CKpeluBanue. Mcnoib30BaHue aHATM3UPYIOIIET0 CKPEITUBAHUS JJIsI ONIpe/IeJIeHNs TeHOTHUIa OCOOH.

CuernieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo clerieHHOMY HacjieOoBaHUIO reHoB. HapyrieHue cuemieHus
TE€HOB B PE3YJIbTaTE KPOCCUHTOBEPA.



XpOMOCOMHas TEOpHsI HACIECACTBEHHOCTH. [ eHeTnyeckne KapThl.

I'enetuka mosia. XpOMOCOMHOE ONpEIEICHUE Moja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. I'OMOramMeTHble M T€TepOTraMeTHBIE
oprann3Msbl. HacnenoBaHne Npru3HaKkoB, CHETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTU: HEHACJIEACTBEHHAs] U HACIEACTBEHHAs. Ponb cpenbl B HEHACIENCTBEHHON N3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHOW W3MEHUYMBOCTH. BapuanmoHHBIN psii U BapuanuoHHas kpuBas. Hopma peakuuu mnpusHaka.
KonuyecTBeHHbIE U KaU€CTBEHHBIE MPU3HAKU U UX HOpMa peakiuui. CBONCTBa MOAM(PUKALMOHHON N3MEHYUBOCTH.

HacneacTBeHHasi, Wiy reHOTUIHYECKas, N3MEHYMBOCTh. KOMOMHATUBHAs M3MEHUMBOCTh. Meio3 U MOJ0BOM MpoLEecc — OCHOBA
KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalllOHHAs HM3MEHYMBOCTh. Kiaccudukaiusi MyTaluil: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIC.
Yacrota U mpuyuHbl MyTauuid. MyTtareHHble (PakTopbl. 3aKOH TOMOJIOTHYECKHX pSIOB B HacleACTBEHHOM u3MeHunBoctu H. U.
Basuiosa.

BresnepHas HaciIeICTBEHHOCTb U U3MEHYUBOCTb.

['enetuka uenoBeka. Kapuotum uyenoBeka. OCHOBHbIE METOJbl TE€HETUKH YEJIOBEKA: I'€HEAJOTMYECKUM, OJIM3HELOBBIMH,
IUTOTEHETUUECKUN, OMOXMMHUUYECKUN, MOJEKYJIsApHO-TeHeThUecKuil. COBpEMEHHOE OIpe/iesieHue TEHOTUIA: IOJHOT€HOMHOE
CEKBEHHPOBAaHUE, T'€HOTUIIMPOBAaHME, B TOM uucie ¢ nomounpto [II[P-ananu3a. HacnenctBenHble 3a00jieBaHUS ue€lIOBEKa: ICHHbBIE
00s1€3HU, 00JIE3HU C HACJIEICTBEHHOW MPEApacIoyioKEHHOCTbIO, XpPOMOCOMHbIE 0oJie3HH. COMaTH4eCKHEe U T'e€HEpaTUBHbIE MYyTallUH.
CrBosnioBele KiIeTKM. [IpuHUUMIBI 370pOBOrO OOpa3a >KWU3HU, JAMATHOCTUKH, MPO(DHUIAKTUKMA U JIEYEHUS TEHETHYECKUX OOJIe3HEM.
MennKo-TeHETUYECKOE KOHCYJIBTUPOBAHHE. 3HAUYCHHE MEIULMHCKON TEHETUKM B NPENOTBPAIICHUM W JICYEHUM TE€HETUYECKUX
3a001€eBaHUH YelIOBEKa.

JlemoHcTpanum:

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

Tabmuubl U cxembl: «MOHOTMOPHIHOE CKpEUIMBAaHWE W €ro ILMTOINEHETHYECKass OCHOBa», «3aKOH pACILEIJIEHUS U €ro
LUTOTEHETHYECKass OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurubpuaHoe ckpemuBanuey, «Lluronornyeckue OCHOBBI JAUTHOPUAHOTO
CKpemnBaHus», «Menos3», «B3auMOIeNCTBUE aAJUICNIBHBIX TE€HOBY», «['€HETHUYECKME KapThl PACTCHUM, JKUBOTHBIX M YEJIOBEKA»,
«I'eneTnka moma», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUICHHOIO C MOoJoM», «KapuoTumbl 4eloBeKa M JKUBOTHBIX», «Bumbl
U3MEHYUBOCTHY», «MonupukannonHas u3MeHYuBoCThY, «HacnenoBanue pesyc-daxtopay, «I'eHeTrka rpymmn KpoBu», «MyTalMoHHas
U3MEHYUBOCTDY.

ObopynoBanue: Mopaenu-anmvkanuu «MoHorubpugHoe ckpeuBanue», «HemonHoe pomuHupoBaHuey, «Jlurndbpuanoe
ckpemuBanuey, «Ilepekpéct XxpoMocom», MUKPOCKON U MUKponpenapat «/Ipozopuna» (HopMa, Mytauuu GOopMbl KPBUTEEB U OKPACKH
Tena), repoapuit «I"opox mOCEeBHOW.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 5. «3yueHue pe3yJbTaTOB MOHOTUOPUIHOTO U TUTHOPUIAHOTO CKPEIIMBaHUsI Y 1Pp030(dUIIbl HA TOTOBBIX
MHKponpenapaTax».



JIaboparopHas padora Ne 6. «3yueHne MOAM(PUKATMOHHON U3MEHUYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia M BapUallMOHHON
KPUBOW».

JIaGopartopHas padota Ne 7. « AHanu3 MyTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpENapaTaxy.

[Ipaktrueckas padota Ne 2. «CocTaBiieHUE U aHAIU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekys Kak Hayka ¥ Ipoliecc. 3apoXIeHue CeIeKIMU U foMecTukanus. Yuenue H. 1. BaBusioBa o 1ieHTpax MpOUCXOKICHUS U
MHOT000pa3us KyJbTypHBIX pacTeHuil. LIeHTpbl mponcxoxkaeHns: JOMAITHUX KUBOTHRIX. COpT, MOpo/a, IITaMM.

CoBpeMeHHbIE METOJIbl CEJeKUUU. MaccoBblii MU WHIWBHUIYAIbHBIA OTOOPHI B CENEKIMH PAaCTEHUHA W KUBOTHBIX. OuneHka
sKCTephepa. bim3kopoacTBeHHOE ckpenBaHue — WHOpuAuHTr. Ymcras nuausa. CKpellMBaHWE YUCTHIX JUHUK. ['ereposuc, wimm
ruOpuaHas cuna. HepoactBenHoe ckpenuBanue — ayrOpuaunr. OtaanénHas rudbpuanszanus u e€ ycnexu. MIcKycCcTBEHHBI MyTareHes
Y TIOJIyYECHHE MOJUIUIONIO0B. JJOCTHKEHUS CEJIEKIUN PACTEHHI, d)KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buortexHonorus kak oTpacib NpoU3BOACTBA. ['eHHas uHkeHepus. OTanbl co3naHus pekomOuHanTHOM JIHK u TpaHcrenssix
opranuzMoB. Kiierounas wuHxeHepus. KierTouHbele KynbTypel. MHKPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHuid. KioHupoBaHue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX OpPraHU3MOB. OKOJIOrMYecKne M dtudeckue mnpobdsnembl. 'MO — reHetnuecku
MOU(ULIPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. iBaHoB.

Tabmuupl ¥ cxemsl: Kapta «LleHTppl MNPOUCXOXKAEHUS W MHOTro00pa3usi KyJNbTYpPHBIX pacTeHui», «llopoasl momanrHux
AKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «Otnanénnas rudpuauzanus», «Padotel akagemuka M. @. iBanoBay, «Iloaumnonaus»,
«OO0BEKTBI OMOTEXHOJIOTUNY, «KIIeTOUHbIE KYJIbTYpbl U KIIOHUPOBaHUE», « KOHCTpyHpOBaHHE U TEPEHOC TEHOB, XPOMOCOMY.

OOopynoBanue: MyJSDKM —IUJIOJOB M KOPHEIJIOAOB JUKUX (GOpM W KYJIBTYpPHBIX COPTOB pacTeHWil, repOapuil
«CenbCKOX035ICTBEHHBIE PACTEHUSD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI U JTOCTHXKEHMS CEJIEKLIMU PACTEHU M >KMBOTHBIX (HA CEJIEKLMOHHYIO CTaHIMIO, TUIEMEHHYIO
bepMy, COPTOUCTIBITATENbHBIN YYaCTOK, B TEIUIMYHOE XO35HCTBO, J1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. JBoIrOLIMOHHAST OHOJIOTHS.

[IpennochlikKi BO3HMKHOBEHHS SBOJIOLMOHHOM TeopuH. OBOJIOLMOHHAS Teopuss W €€ MecTo B Ouojioruu. BrausHue
ABOJIIOLIMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenbcTBa 3BoJOLMH. [laneoHToNOrMUecKre: MOCIEeI0BATENBHOCTh MOSBICHHUSI BUJOB B MAJICOHTOJOTMYECKON JIETOMHCH,
nepexoaHsie popmel. buoreorpaduueckue: cxoncTBo u paznnune GayH u Gaop MaTepruKOB U OCTPOBOB.



OMOpHOJIOTMUECKHE: CXOJACTBA U pPa3iuuus SMOPHOHOB PpAa3HbIX BHJIOB TO3BOHOUYHBIX. (CpaBHUTEIHbHO-aHATOMHUYECKHE:
TOMOJIOTUYHBIC, AHAJIOTUYHbIC, PYJUMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO MEXAHU3MOB
HACJIEICTBEHHOCTH ¥ OCHOBHBIX METa0OJUYECKUX MyTeH Yy BCEX OPTaHMU3MOB.

OpomonnonHas Teopus Y. JlapBuHa. Ilpenmnochuik BO3HMKHOBEHUS AApBHHHM3MA. JIBMKYIIME CHJIBI HBOJIIOLMU BHUAOB IO
JapBuHy (M30BITOYHOE PAa3MHOKEHHE IIPH OTPAHUYEHHOCTH PECYPCOB, HEONMpEAEIEHHAS U3MEHYMBOCTh, OOpHOa 3a CyIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).

Cuntetnueckas Teopus 3Botonun (CTI) U €€ OCHOBHbBIE MOJIOKEHUS.

MukposBomonus. [lomynsuus kak eAMHUIA BUAA U 3BOJIOLHH.

JBrxymue cuiabl ((hakTOphl) HSBONIOIMU BUIOB B Tpupojae. MyTallMOHHBIA TIpPOllecC W KOMOWHATHUBHAS W3MEHYHBOCTD.
[TonynsunoHHbIE BOJHBI U Jipeiid reHoB. M3omsuus u Murparus.

EctecTBeHHbII 0TOOp — HaMpaBJIAIONINI (akTop 3BOJOIUHA. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco61eHHOCTh OPraHW3MOB KaK pe3yJbTaT 3BOJIOIUHU. [Ipumepbl mpucnocobiieHuit y opranusmMoB. ApoMopdo3bl U
UIMOaJanTalluH.

Bun u BunooOpazosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUA000Opa30BaHUs: Teorpaduiyeckoe, IKOJIOTHUECKOe.

MakposBomorusi.  @opmbl  3BoOJONMK:  (DUIIETUYECKAs, JUBEPreHTHAs, KOHBEPTreHTHas, mapajielbHas. HeobpatuMocTh
ABOJTIOIUU.

[IpoucxoxneHne OT HeceUuaIn3upOBaHHbIX peaKoB. [Iporpeccupyromas cnenpanu3anus. AganTuBHAs pagualys.

JlemoHcTpanuu:

[Hoptpets: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'exkkens, ®. Mromnep, A. H. CeBepros.

Tabmuupbl 1 cxembl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOAbIIIN MO3BOHOYHBIX YKUBOTHBIX», «ApPXEONTEPUKCH,
«Dopmbl O0pBOBI 3a cyiecTBoBaHUe», «EcTecTBeHHBI OTOOpP», «MHOrooOpasue cOpTOB pacTeHuir», «MHoroo0Opasue Mnopoa
KUBOTHBIX», «[lonmymamum», «MyTalMoHHas W3MEHYHBOCTHY, «ApoMopdossly, «Manoamantamuuy, «OOIIas aereHepaus»,
«IBmwxymme cunbl  dBomouun», «Kaprta-cxema wmapmipyta myremectBus Y.  JlapBuna», «boprba 3a cymiecTBOBaHUEY,
«IIpucnocobseHHOCTh Opranu3mMoBy, «I'eorpaduueckoe BupooOpazoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMM THUIAMU OKpPACKH, HaOOp TUJIOMOB U ceMsiH, KoJutekius «l[Ipumeps
3aIUTHBIX TIPUCTIOCOOJICHUN Y )KHBOTHBIX», MOJIeTh « OCHOBHBIC HAINPaBIECHUS DBOJIOIHIY, 00hEMHAs MOJienbh «CTpOCHHE TOJIOBHOTO
MO3Tra MO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KoJeKius «DopMbl COXPAaHHOCTH MCKOIMAEMBIX KUBOTHBIX M PACTCHHIN, MOJIETh aNTUTAKAIIHS
«Ilepekpéct xpomocom», BIakHble TpernapaTbl «Pa3BuTue HacekomMoroy», «Pa3zButue IArymkw», Mukpomnpenapar «Jlpozodumar
(HOpMa, MyTaluu GOPMBI KPBIJILEB U OKPACKU TENA).

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUI0B 110 MOP(HOJIOTUUECKOMY KPUTEPHUION.

JIabopatopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OPraHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.



Tema 2. Bo3HUKHOBEeHME M pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble TMPEJCTaBICHUS O 3apPOXKJICHUU >KU3HHM. HayuyHble TUIOTE3bl BO3HMKHOBEHHUS XWU3HM Ha 3emiie: aOuOreHe3 u
MaHCIIepMUsl. XUMUYECKasl 3BOJIOLMS. AOHWOT€HHBId CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHWYECKHUX. DKCIEPUMEHTAIBHOE
MOATBEPKACHUE XUMUYECKOW sBoonuu. HavanbHbie sTanbl Omonormyeckor sBomtonuu. ['mnoreza PHK-mupa. @opmupoBanue
MeMOpaHHBIX CTPYKTYP W BO3HHUKHOBEHHE MPOTOKIECTKH. [IepBbie KICTKH U UX HBOMIOIUSA. DOPMUPOBAHNE OCHOBHBIX TPYII K MBBIX
OpPTaHNU3MOB.

PazButne xu3Hu Ha 3emiie mo 3paMm U nepuoaam. Karapxeil. Apxeiickas u mporepo3oiickas 3pbl. [laneo3olickas 3pa u eé
nepUOAbl: KeMOPHUICKHM, OPJIOBUKCKUN, CHITYpPUHCKUN, T€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30¥cKas opa ¥ €€ NEPUOAbl: TPUACOBBIN, IOPCKUN, MEJIOBOM.

Kaiino3zolickas spa u €€ nepuo/bl: MaJeOreHOBbIN, HEOT€HOBBIN, AHTPOIIOTE€HOBBII.

XapakTepuCcTUKa KJIMMaTa U TE€O0JOTHMYECKUX MpoueccoB. OCHOBHBIE A3Talbl 3BOJIOIUU PACTUTEIBHOTO U KMBOTHOTO MHpA.
Apomopho3bl y pacTeHU# U )KUBOTHBIX. [losiBIIeHHE, pacliBET ¥ BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucreMa OpraHMYEeCKOro MUpa Kak OTpaXKeHue 3BOTONUU. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIOJIOrUs KakK Hayka. Pa3BUTHE MpENCTaBICHUN O MPOUCXOKICHUHM YeNOBEKAa. MeTonbl W3y4eHHS
anTponorene3a. CxoACTBa U pa3INyuMsl YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxymue cuibl ((akTopel) aHTpornoreHe3a. HacnencrBeHHass MN3MEHUMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIecTBeHHbIA 00pa3
YKW3HU, U3TOTOBJICHUE OPYIUN TPY/a, MBILLICHUE, PEYb.

OCHOBHBIE CTaMM W BETBU JBOJIOIMU YEJIOBEKA: ABCTPANONUTEKH, YUenoBek ymenbi, UenmoBek mnpamoxonasmui, YemoBek
HeaHJepTabckuil, YenoBek pazymubiil. Haxoaku McKomaeMbIX OCTaTKOB, BPEMsI CYIIECTBOBAHHUS, 00JIACTh PAaCpOCTPaHEHUs, 00bEM
rOJIOBHOTO MO3ra, 00pas3 KU3HHU, OPYIHs.

YenoBeueckue packl. OCHOBHbIE OOJIbIIME pachl: €BpomneoujHas (eBpasuiickas), HErpo-aBCTpajoujHas (IKBATOpPHAIIbHAS),
MOHTOJION/IHAs (a3uaTcKo-aMepuKaHckas). YepThl MPUCHOCOOJICHHOCTH TMPEACTABUTENICH UEJIOBEUYECKHUX pac K  yCIOBUAM
cyuiectBoBaHus. EqnHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmumer 1 cxembl: «BosaukHoBeHHe CoaHEYHON cuCTeMbI», «Pa3BuTHE OpraHmdyeckoro Mupa», «PacTuTenbHas KICTKay,
«KuBotHas wietkay», «IIpokapuornueckas kieTka», « COBpeMEHHasi CUCTEMa OPraHMYecKoro mupay», «CpaBHEHHME aHATOMHYECKUX
4epT CTPOCHUS YEIOBEKA M YeTOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIC MECTa MAJICOHTOJIOTMYECKUX HAXOJIOK MPEAKOB COBPEMEHHOTO
yeJloBeKay, «JlpeBHelimue moan», «Apesaue moam», «llepBbie COBpeMeHHbIE II0an», «HemoBeueckue pacbn.

Oo6opynosanue: mynsku «IIpoucxoxaenue yenoBeka» (0IOCThI aBCTPAJIONUTEKa, MMTEKAHTPONA, HEAHAepTalblla, KPOMaHbOHIIA),
CJIETIKM WM M300paXeHUs KaMEHHbIX OpYJIUN MEepBOOBITHOTO 4YeNoBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebdia), reoXpoHOJOTuYecKast
Tabnuia, KoJuiekuus «@opMbl COXpaHHOCTH MCKOMAEMbIX JKUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:



[Ipaktuueckas padora Ne 1. «3yueHne UCKONAEMbIX OCTATKOB PACTEHHUM U YKUBOTHBIX B KOJUICKIIUSIX).

DKcKypcHs «IBOJIOIUS OPraHUYECKOTO MUpa Ha 3emMJie» (B €CTeCTBEHHO-HAYUHbINA WM KpaeBeIUECKUN My3eit).

Tema 3. Opranusmsl U OKpYysKaloas cpeaa.

DKoJIOTHs KaK Hayka. 3aJadd U pa3fenbl 3KOJIOTMU. MeToabl 3KOJIOTMYECKUX HCCIAEAOBAaHUN. DKOJIOTMYECKOE MHPOBO33PEHUE
COBPEMEHHOT0 YEJIOBEKA.

Cpenpl 0OMTaHMsI OPraHU3MOB: BOJHAS, HA3EMHO-BO3IyIIIHAsl, [IOYBEHHAs!, BHYTPHOPTAHU3MEHHAS.

Okonoruueckue (¢akropbl. Kraccupukanus skomornyeckux (HakTopoB: aOMOTHUECKHE, OMOTHYECKHE U aHTPOIOTEHHBIE.
JleiicTBHE SKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AOunoTtndeckue (HaKTOphl: CBET, TeMIepaTypa, BIaxHOCTh. DoTtomepuoam3M. I[IpucmocoOneHusi OpraHU3MOB K JEUCTBHUIO
abuoTnueckux (pakTopoB. bruosornyeckue puTMBl.

buotnueckue ¢akropsl. Bumbl OMOTHYECKHMX B3aUMOJEHCTBHUI: KOHKYPEHIMS, XHMIIHUYECTBO, CUMOMO3 U €ro (opMbl.
[Tapa3uTu3Mm, Koomepauus, MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIN3M, HEUTpau3M. 3HAUCHHE
OMOTUYECKHUX B3aMMOAECHCTBUIM JUIsl CYIIECTBOBAHUS! OPIaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU MNOMysiuud. OCHOBHBIE IOKAa3aTead MNMOMYJSALWHA: YHUCIECHHOCTb, IUIOTHOCTBH, POKIAEMOCTD,
CMEPTHOCTb, IPUPOCT, MUTpalys. JIMHAMUKA YUCICHHOCTH MOMYJIALNHN U €€ PErysiusl.

JlemoHcTpanuu:

[Hoptpetsi: A. I'ymGonsar, K. @. Pynbe, O. ['ekkens.

Tabnuiel 1 cxembl: kapta «lIpupoansie 30HbI 3emuny, «Cpenbl 0OUTaHUsT OopraHu3MoBy», «Dortonepuoansmy», «llomymnsiuny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTHU MOMYJISIIIUUA UHPY30pUu-Tyhenbkny, «[luiessie menmny.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopartopnas padota Ne 3. «Mopdosioruueckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTaHUSD.

JIaboparopHas padota Ne 4. «BrnusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas padora Ne 2. «I[ToacuéT mIOTHOCTH MOMYJISIUN Pa3HBIX BUJIOB PACTCHHI.

Tema 4. Coo0mecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

Coo01ectBO Opranu3mMoB — 6uoreHo3. CTpyKTyphsl OMOIIEHO3a: BHIOBas, MPOCTpPAaHCTBEHHAs, Tpodudeckas (muienas). Bumbr-
moMHUHAHTEL. CBSI3U B OMOILIEHO3E.

Dkojorudeckue cuctembl (d9kocuctemsbl). [lonstue 00 »skocucreMe u  OuoreoneHo3e. DOyHKIMOHAJIbHbIE KOMIIOHEHTHI
HKOCHCTEMBI: TPOJYIEHThI, KOHCYMEHTbI, peIyleHTbl. KpyroBopoT BelIeCTB M MOTOK 3HEPTUUM B 3SKocucTeme. Tpodudeckue
(nuuieBbie) ypoBHU 3KocucTeMbl. [Iumiessie nenu u cetu. OCHOBHBIE MOKAa3aTEIN SKOCUCTEMBI: OMOMacca, MPOYKLHUs. DKOJIOTHYECKUE
MUpaMubl: MPOAYKIIMH, YUCIEHHOCTH, OMoMacchl. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTD, CAMOPEryJIsiius, pa3Butue. Cykiueccus.

[IpupoaHbie 3KocUCTEMbI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO MJIM IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBL. Y pOo3KocucTeMbl. bruosiornueckoe 1 X03sUCTBEHHOE 3HAUEHHE arpO3KOCUCTEM
1 ypOOIKOCHUCTEM.



buopasznooOpasue kak pakTop ycToOMUMBOCTH IKOCUCTEM. CoXpaHeHHEe OMOJIOTMYECKOro pa3Hoo0pasus Ha 3eMIie.

Yyenue B. U. Bepuaackoro o Ouochepe. ['panuibl, coctaB u crpykrypa Ouochepsl. XKuBoe BemectBo U e€ro (QpyHKIUU.
Ocobennoctr 6mocdepsl Kak riao0aabHOM SKocHCcTeMbl. J[MHaMIdecKkoe paBHOBECHE U 0OpaTHas CBsI3b B Omocdepe.

KpyroBopoThI BEMECTB 1 OMOTEOXMMHYECKHUE IUKIIBI JIEMEHTOB (yriiepoaa, a3ota). 30HaabHOCTh Onochepsl. OCHOBHBIE OMOMBI
CyIIH.

YenoseuecTBO B Onocdepe 3emiin. AHTPOTIOTeHHbBIE H3MEHEHHsI B Onocdepe. [ mo6anbHbIe 3KOTOTHYECKHE TPOOTIEMBI.

CocymecTBoBaHue TpupoAbl U udenoBedecTBa. CoxpaHeHne OMOpa3zHOOOpasus Kak OCHOBa ycTowumBocTH Omocdepnl. OcHOBA
paIoOHAJIBHOTO YIPABICHUS MPUPOIHBIMU PECYPCAMU U X UCTIOIb30BaHuE. JlocTrkeHNs] OMOIOTUN U OXpaHa IPUPOIBI.

JemoHCcTpanum:

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

Tabmuubr u cxembl: «llumessie 1nenu», «buonenos: cocraB u crpykrypay», «lIpupomnbsie coobmectBay, «llenu nuranusy,
«2Kosornyeckas nupamuaa», «buocdepa m yenoBek», «IKOCUCTEMA IMIUPOKOIUCTBEHHOIO Jiecay, «DKOCHCTEMA XBOMHOIO Jecay,
«buorieHo3 Bogoéma», «ArporeHo3», «lIpuMepHbIE aHTPOMOTEHHbIE BO3JCUCTBUS Ha TMPUPOLY», «BakHeilline HCTOYHUKU
3arpsi3HEHHsST BO3JlyXa M TPYHTOBBIX BOM», «[louBa — BakHeWias cocTaBisiomas Ouocdepb», «DakTopbl Aerpajalvl MOYBY,
«ITapuuxoBsIif 3pPexT», «PaKkTOpbl PaAMOAKTUBHOTO 3arpsa3HeHus onocdepo», «O01mas ctpykTypa o6uocdepso», «Pacnpoctpanenue
®KU3HU B Ouocepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopot yriaepoa B Ouochepe», «KpyroBopoT a3oTa B IpUPOIE.

ObopynoBanue: Mopaenb-anIudKamus «Tunuuneie OuOLEHO3bI», Tepbapuit «PacTtuTenbHblE COOOIIECTBAY, KOJUICKIUN
«buoneHo3», «Bpenurenu BaXKHEMIIMX CEIbCKOXO3AWCTBEHHBIX KYJIbTYp», TI'epOapuu M KOJUIEKIMM PACTeHUH M KUBOTHBIX,
MpUHAJJIeKAIUE K Pa3HbIM JKOJOTMYECKMM Trpymnmam ojaHoro Buaa, Kpacnas kaura Poccuiickoit ®enepanuu, u300paxeHUs
OXpaHsEMbIX BHJIOB PACTCHHUI M )KUBOTHBIX.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBLI 11O BHOJJIOI'MUM HA BA3OBOM YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

Cormmacao ®I'OC COO, ycraHaBnmMBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYaIONUMHUCS MPOTPAMM CPETHETO 00IIero
00pa30BaHuUs: JIMYHOCTHBIM, METANPEIMETHBIM U IIPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyIbTATOB OCBOCHUS NpeaMera «buoNorus» BBIACICHBI CIEAYIONIUE COCTABJISIONIME: OCO3HAHUE
00yYarOINUMUCS POCCUUCKON TPaKTaHCKON UJIGHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEIEICHUIO,
HaJM4re MOTUBAIUUA K OOYYCHUIO OMOJIOTHH, TIEICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHHUH JTUYHOCTH HA OCHOBE KITFOYEBBIX
IIEHHOCTEH W HWCTOPHYECKUX TPAJAWIMA pPa3BUTHS OWOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBATbCSI B CBOCU JICSTENBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IMPUCYIIUMH CHUCTEME OHOJIOTHYECKOTO
o0Opa3oBaHusl, HATUYKME IKOJIOTHUECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH IIEIH U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUA TIpeaMeTa «bruosorusy A0CTUraloTCS B €IMHCTBE YU€OHON U BOCITUTATEIBHOU ESITEIIbHOCTH
B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHUICKHUMHU COLUUOKYJIbTYPHBIMH, UCTOPHUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWJIaMU W HOPMaMH TMOBEJEHUS M CIOCOOCTBYIOT MpOIECCaM CaMOMNO3HAHUS, CAaMOBOCIIMTAHUS U
CaMOpa3BUTHsA, Pa3BUTUSI BHYTPEHHEW MO3UIUU JUYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U NPABOMOPSIKY, YEJTOBEKY Tpyla U
CTapIieMy MOKOJIEHHUIO, B3AUMHOI'O YBOXKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACJIECAUIO U TPATULIMSIM MHOTOHAIIMOHATIBLHOTO
Hapojaa Pocculickon @enepanuu, NpUupoae U OKPYKAIOIIEH Cpee.

JIngyHOCTHBIE pe3yNIbTaThl OCBOCHHUS ydeOHOro mpeamera «bUOJOTHS» JTOJDKHBI OTpakaTh TOTOBHOCTh W CIIOCOOHOCTh
00yyJaromuxcsi PYKOBOJACTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEW MO3UIMEH JIMYHOCTU, CHCTEMOM IIEHHOCTHBIX OpPHEHTAIUM,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHUCKOrO OOIlEeCTBa, pAaCIIUPECHUE
YKU3HEHHOT'O OIbITA M OMbITA JIEITEIHLHOCTH B MPOIIECCE Pean3allii OCHOBHBIX HAMPABJICHUN BOCIUTATEIBHOU JEITEIILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIUU O0YYAIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 00S3aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOMW NESATEIBHOCTH MPHU CO3IaHUH yUY€OHBIX IPOEKTOB, PEIICHUN YUYeOHBIX M MMO3HABATEIIbHBIX
3a/1a4, BBIMOJTHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACNIATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIIEHHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU B OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBUS JIFOACH C pa3HbIMU YOEKIECHUSIMH,
KYJbTYPHBIMU IIEHHOCTSMH U COIIMATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B IPOIIECCE COBMECTHOTO BBLIMIOJIHEHUSI YU€OHBIX, TO3HABATEIBHBIX U MCCIIEIOBATEILCKUX 3a/ad,
YBKUTEJIBHOTO OTHOILICHUS] K MHEHHUIO ONIMIOHEHTOB MPU 00CYKJACHUHU CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMAQHUTAPHOW U BOJIOHTEPCKOM JIESATEIILHOCTH;



2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUMCKON TpaxJAaHCKON WACHTUYHOCTH, NATPUOTU3Ma, YBAXKEHUS K CBOEMY Hapoay, YyBCTBa
OTBETCTBEHHOCTH mnepen PonnHOM, ropmoctu 3a CBOM Kpail, CBOK PoanHy, CBOWM S3BIK M KYJbTYpy, IMPOUIJIOE M HACTOSILIEE
MHOT'OHAIlMOHAJIbHOro Hapoaa Poccny;

[IEHHOCTHOE OTHOILIEHHE K MIPUPOTHOMY HACJIEAUIO U TTaMsITHUKAaM MPUPOAbI, TOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTH OIICHUBAThH BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJOTHUH, IIOHWMMAHUS 3HAYEHUS OWOJIOTHH B
MMO3HAHUW 3aKOHOB MPUPOJIBI, B )KM3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTBA;

ujerHas yOoexK1IEHHOCTh, TOTOBHOCTD K CIIYKEHHUIO U 3amute OTeduecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO U NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJMTENSIM, CO3/IaHHI0 CEMbUA Ha OCHOBE OCO3HAHHOI'O MPHUHSTHSA IIEHHOCTEW ceMeWHOMU
KU3HU B COOTBETCTBUU C TPaAUIUSIMU Hapo10B Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYash 3CTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO TBOPYECTBA, CHOpPTa, TPYyla,
OOIIIECTBEHHBIX OTHOIICHMIA;

MMOHUMAaHUE YMOIMOHATIBLHOTO BO3CHCTBUSI JKUBOM IPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTH K CAMOBBIPOKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE TTPOSBIISITH KAYECTBA TBOPUECKON JTUUYHOCTH;

5) puszuyeckoro BocnutaHus, GopMUPOBAHMS KYJbTYPHI 3I0POBbSI M IMOLUMOHAIBHOTO 0JIArONOJIYYHS:

MOHUMAaHUE U peann3alus 3JJ0pOBOTr0 U 6e30macHOro 0opasa KU3HH (3I0pOBOE MUTAHKE, COOTIOIEHNE TUTUEHUYECKUX TPABUIT U
HOpM, COalaHCUPOBAHHBIA PEKUM 3aHATUA M OTHAbIXa, peryispHas ¢uznueckas aKTUBHOCTh), OEpEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PHU3NYECKOMY M IICUXUUYECKOMY 37I0POBBIO;

MOHUMAaHUE IEHHOCTH TPaBWJI WHIWBHIYAIBHOTO M KOJJIEKTUBHOTO OE30MACHOTO TMOBEJCHUS B CHUTYAIUSAX, YIPOXKAIOIIUX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HAHUE MOCIIEICTBUI U HEMPUSATUS BPEAHBIX MPUBBIUEK (YITOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYIA0JIIO0HE;

TOTOBHOCTh K AKTHUBHOW JEATEIIBHOCTH TEXHOJOTUYECKOWM M COLMAJIbHOW HampaBJIEHHOCTH, CIOCOOHOCTh HWHHUIMHPOBATH,
MJIAHUPOBATh U CAMOCTOSITEILHO BBITIOJIHAThH TaKYIO A€ TEIbHOCTD;



MHTEpEC K pa3InuHbIM cepaM npodeccuoHaabHOM IeITeIbHOCTH, YMEHUE COBEPIaTh OCO3HAHHBIN BBIOOP OynyIiel npodeccuu
U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHbI,

TOTOBHOCTH M CLIOCOOHOCTH K 00Pa30BaHUIO i CaMOOOPa30BaHUIO HA IPOTSHKEHUN BCEH JKU3HH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1IeCO00pa3HOE OTHOIICHHUE K MPUPOJI€ KAK HCTOUHUKY KM3HHU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS,

MOBBIIICHUE YPOBHSI JKOJOTUYECKOW KYJIBTYPBI: MPUOOPETEHHE OMbITAa TUIAHUPOBAHUS IMOCTYIKOB W OIICHKH HX BO3MOHBIX
MIOCJIEACTBUM JIJIsl OKPYKAIOIIEH CPeIbl;

OCO3HaHHE IrI100ATIBHOTO XapaKTepa IKOJIOTUUECKUX NPOOIEM U MyTel UX PEIICHHUS;

CIIOCOOHOCTH MCIOJIB30BaTh MPHOOPETaEMbIC TTPU U3YUCHUU OWOJIOTUY 3HAHUS W YMEHUS MPHU PEIICHUU MPOOJIeM, CBSI3aHHBIX C
palMOHAJILHBIM ITPUPOJIONOIB30BaHNEM (COOIIOICHHE TTPaBUII TIOBEJACHUS B MPHUPOJIE, HAMPABICHHBIX HA COXpaHEHHWE PAaBHOBECHS B
IKOCHCTEMAX, OXpaHy BHUIOB, DKOCUCTEM, OHochephl);

AKTUBHOE HETIPUATHE ACHCTBHM, MPUHOCSIIINX BPEI OKPYKAIOIICH IPUPOTHON cpefie, yMEHHUE MPOTHO3UPOBATh HEOIAronpHu sITHbIC
AKOJIOTUYECKHE MOCJIECACTBUS MPEANPUHUMACMBIX ACHCTBUN U MPEAOTBpAIIATh UX;

HAJIMYME PA3BUTOIO HSKOJOTHMYECKOTO MBIIIJICHHUS, HKOJOTMYECKON KYJIbTYpbI, OIBITA JEATCIBHOCTH 3KOJOTHYECKOU
HaMnpaBJICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS MMM B MO3HABATEJIbHON, KOMMYHUKATUBHOMW M COLIMAJIBLHOM IMPAKTUKE, TOTOBHOCTH K
Y4acTHUIO B TPAKTUUECKOMN AEATEIbHOCTH IKOJOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU M OOIIECTBEHHON MPaKTUKH,
OCHOBAHHOI'O Ha IMAJIOTE KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3bIKOBON M YUTATEIHLCKOM KYJIBTYPhI KaK CPEACTBA B3aUMOJICUCTBUS MEXK 1Y JIFOJIbMU M TIO3HAHUSI MUDA;

MOHMMaHUe crneruduKd OMOJIOTHM KaK HayKd, OCO3HAHUS €€ poiu B (POPMUpPOBAHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHHUS,
CO3JIaHUM IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHPE KaK O €IWHCTBE MPUPOIbI, YEIIOBEKAa M OOINESCTBA, B IMO3HAHUH
MIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOOJIeM COXpaHEHUS MTPUPOJTHOTO PABHOBECHS;

yOSKAEHHOCTh B 3HAYMMOCTH OHMOJIOTHM JIJII COBPEMCHHOM NHUBUJIM3AIMHU: 00ECIICUCHUST HOBOTO YPOBHS Pa3BUTHS MEIUIIMHEI,
CO3/IaHHUE MEPCTICKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX PEIIaTh PECYPCHBIE MPOOIEMbI Pa3BUTHS YEIOBEUECTBA, IIOMCKA IyTel BBIX01a
U3 TJIOOQIBHBIX JKOJIOTHYECKUX MpoOJieM u obecreueHus Tepexoaa K YCTOMYMBOMY Pa3BUTHIO, PAllMOHATHLHOMY HCIOIB30BAHHIO
MIPUPOTHBIX PECYPCOB B (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B TIOJIYYCHHH OMOJOTHYECKHX 3HAHWUW B IEJSAX TOBBIMICHUS OOIIEH KYJIbTYpbI, €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, KaK COCTaBHOM 4acTH (PYyHKIIMOHAJIBLHON IPaMOTHOCTH 00ydJaronuxcs, GopMUpyemMoi pu u3ydeHuu OUOJI0THH;

MMOHMMAaHUE CYIIHOCTU METOJI0OB MO3HAHMS, MCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJB30BaTh IMOITyYaeMble
3HAHUS JIJIs1 aHAJIN3a U O0BSICHEHUS SBJICHUN OKPY’KAIOIIEero MUpa U MPOUCXOSIINX B HEM U3MEHEHUM, YMEHHUE JieJaTh 000CHOBAaHHBIE
3aKJIFOUYCHHS] HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIIUXCS JJAHHBIX C IIEJIbI0 MOJYyYEeHUS JOCTOBEPHBIX BBHIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJOTMYECKHME 3HAHUS IS PEHIeHUs MpOoOJeM B pPEabHbIX >KU3HEHHBIX
CUTYaIUSIX;

OCO3HaHWE LEHHOCTH HAyYHOM JEATEIbHOCTH, 'OTOBHOCTh OCYIIECTBIISTh HMPOEKTHYIO M HCCIENOBATENIbCKYIO IEATEIbHOCTD
WHIVBUTyJIBHO U B TPYIIIIE;

FOTOBHOCTh U CIIOCOOHOCThH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUU IO
OMOJIOTHY B COOTBETCTBUU C )KH3HEHHBIMU TIOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHHS y4yeOHoro mnpeamera «buosorus» BKIIOYAIOT: 3HAaUYUMble IS (POpMUPOBAHUS
MHUPOBO33pEHUS OOYYAIOMIMXCS MEXKAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAyYHbIE TOHATUS, OTPAXKAIOUIUE IIEIOCTHOCTH
HAay4YHOW KapTUHBI MUpa U cHenuUKy METOJOB MO3HAHUS, MUCIOJb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIus, SIBICHHE,
MPOILIECC, CUCTEMa, HAYYHBIN (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIeI0OBaHNe, HAOIIOCHIE, H3MEPEHNE,
DKCIIEPUMEHT W JAPYTHUX), YHUBEpCalbHbIC Y4YeOHBIC JCHCTBUSA (TIO3HABAaTEIbHBIC, KOMMYHHUKATHUBHBIC, pETYJISTHBHBIC),
obecnieunBaronie (GopMupoBanre (GYHKIIMOHAIBHON TPAMOTHOCTH M COIMAJIBLHONW KOMIETEHIMH OOyYaroluxcs, CIOCOOHOCTH
00yJaroIMXCcsl UCIOJIb30BaTh OCBOCHHBIC MEKIUCIIMIUIMHAPHBIC, MUPOBO33PEHUYCCKNE 3HAHUS U YHUBEPCAIbHBIC YICOHBIC TCHCTBHS B
ITI03HABATEIIbHON U COLUAIIBHON MPAKTHKE.

MeTtanpeameTHbIE pe3yabTaThl OCBOSHHS MPOTPaAMMBbI CPETHET0 O0IIeT0 00pa30BaHusl JOHKHBI OTPAXKaTh:

OBjajieHUe YHHBEPCAJbLHBIMH Y4€OHbIMM MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHUS:

CaMOCTOSATENbHO (OPMYIIHPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBINUICHHS (aHaiM3a, CUHTE3a, CPAaBHEHMUS, KiIacCU(UKAIINH,
0000111eHHsT), PACKPBIBATh CMBICII OMOJIOTHUECKUX MOHATUN (BBIACIATh UX XapaKTEepHBIC MPU3HAKU, YCTAHABIUBAThH CBSA3U C JAPYTUMHU
MIOHATUSIMU );

OTpPENENATh e NEATeIbHOCTH, 3aJaBas MmapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH PE3YNIbTAThl JCSATEIHLHOCTU C
MMOCTABJICHHBIMHU IICIISIMU;

HCITOJIB30BaTh OMOJIOTHYECKHE TTOHATHS JIsl OOBSICHEHUS (DAKTOB M SBJICHUHN YKMBOUW MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKIACHHS (MHIYKTUBHBIC, ISyKTUBHBIC, 110 aHAJIOTHH ), BBIBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPCYHS B
paccMaTpUBAEMBbIX SIBIICHUSX, (DOPMYIUPOBATH BHIBOIBI U 3AKITIOUCHUS;

MPUMEHATh CXEMHO-MOJICTIbHBIC CPEICTBA JUIA TPEJACTABICHUS CYIISCTBEHHBIX CBS3€H W OTHONIEHWH B HW3Y4aeMBIX
OMoJoTHYECKNX 00BEKTaX, a TAKXKE MPOTUBOPEUHIA PA3HOTO POJIA, BBIIBICHHBIX B PA3TUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEIICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIITUXCSI MaTepUaIbHBIX U HEMaTePUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTUBbI B JAESITEIBHOCTb, OLIEHUMBAaTh COOTBETCTBUE pE3YyJIbTATOB LEJsAM, OLEHUBATh PHUCKU IOCIEICTBUN
JESITEIbHOCTH;

KOOPJMHHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBHSIX PEATbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIE0BATEIbCKON U MPOEKTHON JIEATEIHHOCTH, HABBIKAMH pa3pelieHus IpoodieM, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B ITO3HAHHS,

WCIIOJIb30BaTh Pa3jJUYHbIE BHJBI ACSITEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAaHHMs, €ro HMHTEPIpETalud, OpeoOpa3oBaHUIO H
MPUMEHEHHUIO B YU€OHBIX CUTYaIUsIX, B TOM YHCIIEe IPU CO3JaHUH YUEOHBIX M COITHAIbHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIN TUI MBILUICHHUS, BIa/I€Th HAYYHOW TEPMUHOJIIOTHEN, KIIIOYEBBIMU MOHITUSIMUA U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 337]aul B 00pa30BaTENbHOM IEATENbHOCTH U dKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IPUYMHHO-CJICCTBEHHBIE CBSI3U M aKTyaJIM3UpPOBATh 3aJauy, BBIABUTATh TUIIOTE3Y €€ PeIleHUs, HAXOUTh apryMEHTBI
IUI JOKa3aTeJIbCTBA CBOMX YTBEPKIACHMM, 3a]JaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHaAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PELICHMS 3a/la4ll Pe3yJIbTaThl, KPUTHUECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBAThH
M3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYUIECTBJIATH LEJICHANPABICHHBIN TOUCK IEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS B MPOPECCUOHANBHYIO CPENY;

YMETh IEPEHOCUTH 3HAHUS B ITIO3HABATENIBHYIO U MTPAKTUYECKYIO 00JIACTH KU3HENEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WUJEH, MpEAJiaraTh OpPUTHMHAIbHBIE MOAXOAbl M pEUIeHUs, CTaBUTh MNPOOJIEMbl M 3aJaud, AOIMYCKAIOIIUE
aJIbTepHATUBHBIC PEIICHHUSL.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHGPoOpMaluu (TEKCTe Y4yeOHOro mocoOusi, HayYyHO-TOMYJISIPHOM JMUTEepaType,
OMOJIOTMUYECKUX CIIOBApsAX U CIPAaBOUYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHETe), aHaIUu3UpoBaTh HHPOPMALIUIO Pa3TUYHbBIX
BUJIOB U (DOpM IpencTaBICHUs, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEPOTHBOPEUNBOCTD;

(bOopMyIUPOBATh 3aNPOCHl U TPUMEHSTH PA3JIMYHBIE METObI TIPHU MOUCKE U 0TOOpe OMOIOTHYECKON MHGPOPMAIHH, HEOOXOUMON
JUI BBITIOJTHEHUS Y4eOHBIX 3a]1a4;

npUOOpEeTaTh OMBIT UCIOJIB30BAHUSA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUMN, COBEPIIEHCTBOBATh KYJIbTYpPY aKTHBHOTO
MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMANIbHYIO (hOPMY IpeACTaBICHUs] OMOIOruueckoil nHpopmanuu (cxeMbl, rpapuku, AUarpaMMel,
TaOIUIIbI, PUCYHKH U JIPYTOE);



UCIOJIb30BaTh HAay4YHbIN SA3bIK B KayeCTBE CPEACTBA IpU paboTe ¢ OMoJormuyeckoid MHPOpMaLUeil: MPUMEHATh XUMUYECKUE,
¢u3nueckne U MaTeMaTU4YeCKHE 3HAKM M CUMBOJIbL, (OpMyJibl, abOpeBHaTypy, HOMEHKIATYpy, UCIIOJIb30BATh M IPe0Opa30OBbIBATH
3HAKOBO-CHMBOJINYECKHUE CPEACTBA HATJISIHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI MH(POpMAaIHK, HHHOPMAITMOHHON 0€30MacCHOCTH TMYHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM 1eHCTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCEX cQepax >KHU3HHM, AaKTUBHO Yy4YacCTBOBaTh B JMAJOre WM AUCKYCCHU IO CYIIECTBY
oOcyxnaemMoll TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXACHUS OTHOCHUTEIBHO BBINOJHEHUS MpEAIaraeMoi 3a1aud,
YYHUTBIBATh HHTEPECHI H COINIACOBAHHOCTh NO3ULMI APYTHX YYaCTHUKOB JHAJIOTA WU JUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHBIE CPEJCTBAa OOIIEHUS, NOHUMATh 3HAUYEHUE COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS
KOH(JIMKTHBIX CUTYalUi, yMETh CMATr4aTh KOH(DIUKTHI U BECTU IIEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJACUCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIFOJEH, IPOSABIATh YBAXKUTEIHHOE
OTHOILIEHUE K COOECEAHUKY U B KOPPEKTHOUN popme popMyIupoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOKO TOUYKY 3PEHUS C UCIOJIB30BAHUEM S3BIKOBBIX CPEJCTB.

2) cOBMeCTHAsl 1eATeIbHOCTD:

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUMBUIYAIbHOW paOOThl MPHU PEIICEHUHA OMOJIOTUYECKON MPOOIIEMBI,
000CHOBBIBaTh HEOOXOIMMOCTh TPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJECHCTBHUSA MIPU PELICHUH YUeOHOU 3a/1auu;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JIEUCTBUI C yUETOM OOILIMX UHTEPECOB U BOZMOXHOCTEH KaKI0T0 WiIeHA KOJIJIEKTHBA,

MPUHUMATh LEIN COBMECTHOW JESATENbHOCTH, OPTaHU30BBIBATh U KOOPJIAWHHUPOBATH ACUCTBUS MO €€ NOCTHXKEHHIO: COCTABIISTH
IJ1aH I€UCTBUM, paclpeieaTh PO ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OLICHMBATh Ka4€CTBO CBOET0 BKJIAJIa U KaXKJOr0 YYaCTHUKA KOMAH bl B OOLIMH pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETHYECKOE MOBEACHNUE B PA3NNYHBIX CUTYAlUsIX, MPOSIBISITH TBOPUECTBO U BOOOpaXkeHUE, ObITh
WHULAATUBHBIM.

OBiaieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUAMMU:

1) camoopraHu3anusi:

MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA JUIS BBISIBJICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU IEJIEBBIE I CMBICIIOBbIE YCTAHOBKH B CBOUX JIEHCTBUSAX U MOCTYIKAX 11O OTHOIIEHUIO
K JKUBOU MIPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIHUX;

CaMOCTOSTENIbHO OCYILECTBIIATh O3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH TPOOJIEMBbI, CTAaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE
3a/1ayu B 00pa30BaTENbHOM NAESITEIbHOCTH U )KM3HEHHBIX CUTYAIlUsX;

CaMOCTOSTENIbHO COCTAaBIISATh IUIAH PEIICHHUS MPOOJEeMbl C y4€TOM HMMEIOLIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U
IIPEAIIOYTECHUN;



JaBaTh OLICHKY HOBBIM CUTYyaLUsIM;

paciupsTh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MIPEAIIOYTEHUN;

7ieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM 3pYAUILIMU B PA3HBIX OOJACTSIX 3HAHHM, MOCTOSHHO MOBBIIIATH CBOU
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTUBBI B IESITEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIQJICTh HABBIKAMHU ITO3HABATEJIbHOM PEQIIEKCUM KAK OCO3HAHMS COBEPIUAEMBIX JEHCTBUN W MBICIUTEIBHBIX IMPOLIECCOB, UX
pE3yJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh MPUEMBI peIICKCUH JIJIsl OLIEHKU CUTYallld, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEUIECHUS 10 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPHU aHAJIU3€E PE3YIbTaTOB JIEATEIbHOCTH;

3) npuHATHE ce0s M APYTHX:

IPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIYMEHTHI IPYTUX [P aHAJIM3€E PE3YJIbTaTOB JIEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MHUP € TO3ULIUU APYTOro YEIOBEKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yabTaThl ocBoeHHS mporpammbl COO 1o Ouojlormu Ha 0a30BOM YPOBHE BKIIIOYAIOT CIEHU(DHUESCKUE IS
y4ueOHOro npeaMera «Bbroorus HaydHbIC 3HAHHS, YMEHUS U CIIOCOOBI ACHCTBUI MO OCBOCHHMIO, HHTEPIIPETAIIMN M IIPEOOPa30BaHUIO
3HAHWH, BUIBI ICITCILHOCTH IO MOJIYYCHHIO HOBOTO 3HAHUS W NMPUMCHCHHMIO 3HAHWM B Pa3IMYHBIX YYCOHBIX CUTYaIlMSIX, a TAKXKE B
pealbHBIX JKU3HCHHBIX CUTYyaIUsIX, CBA3aHHBIX ¢ Owojorueii. B mporpamme mpeaMeTHBIC pe3yibTaThl MPEACTaBICHBI 110 TOJaM
o0yueHus.

[TpenMeTHbIC pe3yIbTaThl OCBOCHHUS yueOHOTro mpeamMera «brosorus» ¢ 10 kaacce TOJKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE W POJM OHMOJIOTMH B CHCTEME HAay4YHOI'O 3HAHUS ©CTECTBEHHBIX HayK, B (DOPMHpPOBAHHUH
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KAapTHHBI MHpa M HAyYHOTO MHPOBO33PCHHS, O BKJIAJIE POCCHHUCKHUX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIBLHOM IPaMOTHOCTH YeI0BeKa JIJIS PEIICHHs )KU3HECHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIePIKaHNe OMOJOrHYECKUX TEPMHHOB U TIOHATHI: )KH3Hb, KJIETKa, OpraHu3M, MeTab0Jim3M (0OMEH BeIeCTB
W TpeBpalleHHe DdHEPrHH), ToMeocTa3 (caMOoperyisnus), YpPOBHEBas OpraHM3alus >KUBBIX CHCTEM, CaMOBOCIPOH3BEICHUE
(penrpoayKIwsi ), HaCJIeICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHCE;



yMEHUE H3jaratb OHOJOTMYECKHE TEOpUU (KJIETOYHasi, XPOMOCOMHAsl, MYyTallMOHHAs, LIEHTpajbHas JI0rMa MOJEKYJSIpHON
ouosiorun), 3akousl (I'. Mengaens, T. Moprana, H. Y. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpa3us U MIPOUCXOXKICHUS KYJIbTYPHBIX
pactenuii H. 1. BaBunoBa), onpeaenars rpaHUllbl KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIAJETh METOJIaMH HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOJIOIEHUE U ONUCAHUE KUBBIX CHCTEM, MPOLIECCOB M SIBICHUIA,
OpraHu3alys M TMPOBEACHUE OHOJOTMYECKOTO HKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY
UCCJIETyeMbIMU BEIMYMHAMU, OOBSICHEHHE IOIYYCHHBIX pPE3YyJbTaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHITHHA, TEOPHH M 3aKOHOB,
YMEHUE JeNIaTh BbIBOJbI HA OCHOBAHUU TOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYLIECTBEHHbIE MPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BEIIECTB M MPEBpALICHHUs SHEPrUUM B KIETKE, (POTOCHHTE3a, IJIACTUYECKOTO H
HHEPreTUUECKOro 0OMEHa, XEMOCHHTE3a, MUT03a, MeH03a, OMJIOJJOTBOPEHMSI, Pa3MHOKEHHUSI, UHIMBUYyaJIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATH MOJyYE€HHbIE 3HAHUA 1J11 OOBSCHEHUS] OMOJIOTUYECKUX MPOLIECCOB U SIBJICHUM, Ul MPUHITUS MPAKTHYECKUX
pelIeHUH B TIOBCEJHEBHOM HU3HU C LEIbI0 oOecrnedyeHus Oe30MacHOCTH CBOErO 370POBbSl M 3/10POBbS OKPYXKAIOIIMX JIIOJEH,
COOJIOIGCHUS. HOPM TPaMOTHOTO TIOBEJCHHUS B OKpY’KaIOLIEH MNpUPOAHOM cpele, NOHMMAaHHWE HEOOXOAMMOCTH HCIIOJIb30BaHMS
JOCTUKEHUHM COBPEMEHHOM OMOJIOTHU U OMOTEXHOJIOTUM /JIsl PALllMOHAJIBHOTO MPUPOIOTIONIb30BaHMS;

YMEHHUE pEeIIaTh 3JIEMEHTAPHbIE N€HETUYECKUE 3a7aud Ha MOHO- M JUTHOpPUIHOE CKpEIIMBAHME, CUEIUVICHHOE HacCleJIO0BaHUE,
COCTABJISITh CXEMbl MOHOTHOPUTHOTO CKPEIIMBAHUS JUIsl IPECKAa3aHUs HACIEA0BAHMS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJIHATH JIA0OPATOPHBIE U MPAKTHYECKUE paOOThl, COONIIOAATHh MpaBWiia Mpu padboTe ¢ yd4eOHbIM U JaOOPaTOPHBIM
000opy10BaHUEM;

YMEHUE KPUTHYECKHM OLEHMBaTh M HWHTEPOPETHPOBATH HMHQPOPMAIMIO OHOJOTHYECKOTO COJAEP)KAHMS, BKIIIOYAIOLILYIO
MICEB/IOHAYYHBIE 3HAHUS U3 PA3IMYHbIX UCTOUYHUKOB (CpeIcTBA MAacCOBOM MH(pOpMAIIMK, HAYYHO-TIONYJIIPHbIE MAaTEpPHAIIbl), ITUYECKUE
aCTEeKThl COBPEMEHHBIX UCCIIEJOBAHUN B OMOJIOTUH, METUIIHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHs, 000011asi OMOIOTUYECKYI0 WH(DOPMAIUIO U3 HECKOIBKUX
MCTOYHUKOB, TPAMOTHO KCII0JIb30BATh MOHATUMHBIN anmapaT OMOJIOTHH.

[IpenmMeTHbIE pe3yabTaThl OCBOCHHUS yueOHOro npenmMera «buonorusy ¢ 11 knacce NOIKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUI O MeCTE€ W POJM OUOJIOTMH B CHCTEME HAayYHOTO 3HAaHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MHUpa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJl€ POCCUNUCKUX U 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOIOTHH, (PYHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIECHUS )KU3HEHHBIX 3a]1ay;

YMEHHUE PacKphIBaTh COJIepKaHUE OMOJOTMYECKUX TEPMHUHOB M MOHATHM: BUM, MOIMYJSIUS, T€HO(OH, 3BOJIOLMS, IBIKYIIHE
cuibl  ((hakTOpbl) B3BOJIOLMH, MPUCIOCOOJEHHOCTh OPraHU3MOB, BHA000pA30BaHHUE, HSKOJIOTMUYECKHE (HaKTOpPbI, HIKOCUCTEMA,
MPOYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI, LIETH MUTAHUS, SKOJOTUYECKAs MUpaMujia, OMOreo1eH03, Ouocdepa;



yMEHHUE M3Jaratb OMoJorhYecKkre Teopuu (dBostolioHHast Teopust Y. JlapBuHa, CHHTETHYECKAs TEOPUs HBOJIIOIUU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxoactBa K. M. bapa, uepenoBanus rinaBHbIX HampaBiieHud u myteit apomtounu A. H. Cesepiiosa,
yaenus o 6uocdepe B. . Bepranckoro), onpenensTe TpaHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHUE BIIAJETh METOJIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOICHUE U ONMUCAHUE KUBBIX CUCTEM, IIPOIIECCOB U SBIICHUMA,
OpraHu3anusi H TMPOBEACHUE OMOJOTHYECKOTO OKCIIEPUMEHTA, BBIIB)KCHHE THUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTH MEXIY
HCCIICTYEMbIMU BEIMYUHAMH, OOBSICHEHHWE TOJYYCHHBIX PE3YJIhTATOB, HWCIOJB30BAHHBIX HAYYHBIX TOHSATHA, TCOPUUA W 3aKOHOB,
YMEHUE JIeNIaTh BHIBOJbI HA OCHOBAaHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICTATh CYIIECCTBCHHBIE TPU3HAKKA CTPOCHUS OWOJOTHYECKUX OOBEKTOB: BHUAOB, NOMYJISAIUN, MPOMYIICHTOB,
KOHCYMEHTOB, PEIyIICHTOB, OMOTE€OIIEHO30B U YKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACICACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
ot0opa, BUA000pa30BaHusl, MIPUCIIOCOOTICHHOCTH OPTAaHU3MOB, JEHCTBUS IKOJIOTHUECKUX ()aKTOPOB HA OPTraHU3MBbI, IEPEHOCA BEIECTB
U TOTOKa SHEPrHMH B DKOCHCTEMAaX, AHTPONOIEHHBIX HM3MEHEHUW B HKOCHUCTEMax CBOEH MECTHOCTH, KpPYroBOpPOTa BEUIECTB U
OMOTCOXMMHUUYECKHUX ITUKIIOB B Onocdepe;

yMEHHUE MPUMEHSTh MOJYyYEHHbIE 3HAHUA JUIsl OOBSICHEHUSI OMOJOTUYECKUX MPOLIECCOB U SIBICHUH, JISI IPUHATHUS MPAKTUYECKUX
pEelIeHUI B TIOBCEIHEBHOM >KM3HHM C IENbI0 OoOecredeHus O€30MacHOCTH CBOErO 3JI0pPOBbS M 370POBbS OKPYKAIOIIMX JIIOACH,
COOJIIOJICHNST HOPM T'PAaMOTHOTO TOBEJCHUS B OKpYXKalolIed MPUPOIHON cpeje, MOHUMaHWe HEO0OXOAMMOCTH HCIOJIb30BAHUS
JTOCTIKCHU COBPEMEHHOMW OMOIOTHH IS PAIMOHAIBHOTO TTPUPOIOTIOIH30BaHHS,

YMEHHUE PeIIaTh dJIEMEHTApHBIC OMOJIOTHYECKHE 3aa9i, COCTABIIATh CXEMBI ITIEPEHOCA BEIIECTB U YHEPTUHU B dKOCHCTEMax (Ienu
MUTAHUSA);

YMEHHUE BBITIOJHATE JIAOOPATOPHBIC W MPAKTHYECKHE PaOOThI, COONIFOMATh MpaBWiia Mpu paboTe ¢ ydeOHBIM W JabOpaTOPHBIM
000opy10BaHUEM;

YyMEHHUE KPUTHYECKH OIICHWBAaTh W HWHTEPHPETUPOBATH HMHPOPMANHMIO OMOJOTHYCCKOTO COJCP)KAHMS, BKJIIOYAIOIILYIO
MICEB/IOHAYYHbIE 3HAHMUS W3 PA3TUYHBIX HCTOYHUKOB (CpeJCTBa MaccoBOM uWHGOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepualbl),
paccMaTpuBaTh TJ00aNbHBIE SKOJOTUYECKHE MPOOJIEMbI COBPEMEHHOCTH, (OPMHPOBATH MO OTHOIIEHHWIO K HUM COOCTBEHHYIO
MO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUs, 00001asi OMOIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX
HMCTOYHHUKOB, TPAMOTHO UCITIOJIb30BATh MOHITHUIHBIN arapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/n Kontpoabnbsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
bu6mmoreka [IOK
1 buonorus kax fayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpraHU3aus 1 bubmmorexa [JOK
p H https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKH3HENCATE L HOCTE KISTKH 6 https://m.edsoo.ru/7f41¢c292
5 PazmHOXEeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HN3BMEHYUBOCTD 8 15 bubmuorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOIOTHH https://m.edso0o.ru/7f41¢292
bu6mmorexa [IOK
8 P 1
C3CPBHOC BPEMA https://m.edsoo0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KITACC

HaunmenoBanmue pa3xesioB U TEM

KoanuecTBo 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne ni/m Konrpoabnsie IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
bu6mmoreka [IOK
! IBOMONKOHHA OHOTOTHS o ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnunoreka HOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraH3Mbl H OKpyKaiolLas cpeaa > L https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
> Pescparoe Bpevs 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buosorus, 10 knacc/ 6a30BbIi ypoBeHb, o1 peaakiuel B.B. Ilaceunuka, uzg. «IIpocsemnienue», Mocksa, 2020ro
* buosnorus, 11 xnacc/ 6a30BbIil ypoBeHb, o peaakiuelr B.B. Ilaceunuka, uzn. «IIpocsenienue», Mocksa, 2020roa
METOJAUYECKHUE MATEPUAJIBI JIJIAA YUUTEJ A

Meroanueckoe nmocooue/Ilaceunuk B.B., m3narensctBo "IIpocBemenue".
Oo6mas omnonorus: Yueonuk / ITox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.
Boponmos, H.H. buonorus. O6mas 6uonorus. 10-11 knaccer: YueOHuk 1151 o0meodpazoBarenbHbIX yupexaeHuii: ba3zoserit yposens / H.H. Boposnmos. - M.:
ITpocs., 2022. - 304 c.
Heitma-Cuonuikas, M.A. O01mias 1 caHUTapHAasI MUKPOOHOJIOTHS ¢ TEXHUKOH MUKPOOHOJIOTHYECKHUX UCCIe0BaHmi: YueOHoe nmocooue / M.A. Jletima-
Cuonnrxkas. - CII0.: Jlans, 2022. - 588 c.
3axapos, B.b. Paboyas TeTpanp o obmieit 6momorun: 10-11 xiacc.
Kupunenko A.A. CO0pHUK 3a7a4u 110 reHeTUKe Jist noArotoBku Kk EI'D- PoctoB —Ha — Jlony «Jlernon»
KpacnoBunosa C.C, I1aBnoBa C.A., XBatoB A.b. lunaktuueckue marepuai no oomieit ouonoruu 10-11kmacc.-M. «IIpocBemenue»
Jlepuep I'.11. O6mas 6uonorus (10-11 kmaccer): [TonroroBka k EI'D. Kontponbabsie 1 camocTositenbHbie padotel/ .. JIeprep. — M.: «DkcMo».
[Terynun O.B. Ypoxku 6uonoruu B 11-M knacce. — SlpociaBib «AkageMusi pa3BUTHS.
Tsrnosa E.B. UccnenoBaTenbckas v MPOEKTHAS AEATENBHOCTD ydamuxcs 1no ouonoruu. — M. «['mobyc»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

www.informika.ru - snexkrponssli yaeOHuK "Bbronorus" (Bep. 2.0 - 2000) u3 nukia "OOy4aromiue SHIMKIoNeAuN". - Y4eOHbI KypcC, KOHTPOJIBHBIC BOIPOCHI.
(Kak nonbe3oBatbes - cM. "[Tomomp".)
www.college.ru - pasaen "OTkpbiToro komutemka" mo buonornu. Yueouuk, mojaenn, On-line tectol, yuutesio.
www.skeletos.zharko.ru - "OmnopHo-aBurarenabHas cucreMa uenoBeka'. O0pa3oBateibHbIi callT 1o npeamety buosorus, kypc Uenosek. CTpoeHue cKeyera.
Mpieunas cuctema. Kak 3to pabdoraer. [punoxeHus: 2 CKeIETHBIX SHIUKIIONEINH; AJIsl YUUTEN - YPOKH, T1abopaTopHble, 6 TECTOB C OTBETAMHU.
www.biodan.narod.ru - "buo/lan" - buonorus ot J{lausl. HoBoctr 1 0630psI o 6uosiorun, sxonorun. [Ipodnemst u Teopun. EcTh TeMaTHuecKue BBITYCKH,
¢dotoranepen, 6uorpadun BEITUKUX YUEHBIX, CIIEIICIIOBAPb.
www.bio.1september.ru - s yuureneii "5 uny Ha ypok buonoruu". Crarten no: boranuke, 3oomoruu, buonoruu - Yenosek, OO01ielt 61oyioruu, DKOJIOTHH.
Www.bio.1september.ru - razera "buonorus" (MexIy BHIXOJOM OYEPEIHOTO HOMEPA I'a3eThl M MOSBICHUEM TOJTHOTEKCTOBOW BEPCHH HOMEpa Ha caiite
YCTaHOBJIEH I'0JIOBOM MHTEPBA)
www.kozlenkoa.narod.ru - Otor caiit Kosnenko A.T". - mpermomaBaTens u JUIs IPeogaBaTesei, s TeX, KTO YIUTCS ¢caM M YUUT APYTHX; OYHO M JUCTAHI[HOHHO,
OMO0JIOTUH, XUMHH, IPYTUM IPEMETaM - C IIOMOIIbI0 KOMITbIoTepa U MIHTepHeT.
WWW.NSU.ru buosnorus B Borpocax M OTBETax - y4eHble HOBOCHOMPCKOT0 AKaJeMIopojKa OTBEYal0T Ha BOMPOCHI CTAPIIEKIACCHUKOB.
www.websib.ru - paszaen "buonorus" HoBocubupckoii oopazoBarensHo# ceTr. [1og00pka MaTepruaioB U CChIIOK (TIPOrPaMMBI, IIPOEKTHI, MATEPHANIBI Y YPOKY,
abUTypUEHTY).
www.nrc.edu.ru - "buosorndeckas kapTuHa Mupa' - pasjies IeKTPOHHOro yueOHuka "KoHnenmun coBpeMeHHoro ecrectBo3Hanus". KoHenuu
MIPOMCXOXKACHUS XU3HU U Teopuu dBomronuu. (Ilepexon mo cepuike BHU3Y "Jlanee...".)




www.floranimal.ru - "FLORANIMAL - pactenus u sxuBotHbie" Kak suiukioneaus. (Oobem nHGOpMaIuu Brieyatisier.) Beiopars OyKBY, OTKPOESTCS CTpaHHUIIA
C IByMsi OOJBIIMMU KOJOHKaMU HazBaHwii: Pactenus u JKuBotHbie. BeiOupaem mo Ha3BaHUIO - OTKPBIBAETCS ONMUCaHUE U POTO.

www.filin.vn.ua - "®uauH" - WILTFOCTPUPOBAHHAS SHIUKIIONEANS KUBOTHBIX. K cOXallCHHIO HEe BCe pa3ieibl roToBsl. Onucanus u pororpadum.
www.nasekomie.h10.ru "Hacexombie" O HaCEKOMBIX IS IIKOJIBHUKOB - OIMKMCAHNE OCHOBHBIX BHIOB, PHCYHKH.

www.invertebrates.geoman.ru Hacexomsie. [Tomynspuas kaura Akumymikuaa M.M. ¢ MHOXXeCTBOM LBETHBIX PUCYHKOB U (oTorpaduii. -
www.bird.geoman.ru ITrumel. [omynspraas kaura Akumyinkusa .M. ¢ MHOXXECTBOM I[BETHBIX PHCYHKOB U (poTorpaduii.
www.animal.geoman.ru Mup xuBoTHBIX. [TonynspHast kuura AkumymikuHa .M. ¢ MHOXXECTBOM LIBETHBIX PUCYHKOB U (oTorpadmii.
fish.geoman.ru Pei0s1. MitrocTpripoBaHHas SHITUKIIONEANS PhIO.

www.plant.geoman.ru - J)Ku3ub pacTeHuii. 3aHUMATEIBHO 0 OoTaHuKe. bakTepun. JIekKapCTBEHHbBIE PACTCHHS.

www.livt.ne t - anekTporHas uiuttocTpupoBanHas sHIHKIoneus "Kusbie cymecta". Knaccudukanus u gpororpaduu 0e3 TeKCTa.
www.nature.ok.ru - Peakue u ucyesaroniue ;xuBoTHbIe Poccuu. Onucanus v rojioca peKuX KUBOTHBIX.

www.bril2002.narod.ru - buosorust mist mkoasHUKOB. Kpatkas undopmanus 1o pasaenam: «Oomas ouosnorus, boranuka, 3oomorus, YemoBek».
www.festival.1september.ru - ®ectuBany nemaroruueckux uaek "OTkpeIThiid ypok" 2006 - 2007. Pazaen "IpenonaBanue 6uosnoruu" - 86 crareii.
www.charles-darwin.narod.ru - Yapmne3 JlapBun: 6uorpadust 1 KHUTH.

https://resh.edu.ru/subject/5/5/ POIIT

https://content.edsoo.ru/lab/ Enunoe conepsxanue oOpa3oBaHust

http://www.fipi.ru/ ®UIIU

http://www.rustest.ru/ PYCTECT

https://biol1-vpr.sdamgia.ru/ Cnam T'A
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