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HHOACHUTEJIBbHASA 3AIIUCKA

[Tpu pa3paboTke mporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY JUISl OTIPENIEJICHUS TIOAX0/I0B
K (opMmupoBaHHIO coAepkaHHUs ydeOHoro mnpenMera «buonorus» cocraBuiIM: KOHLENTYyalbHbIE
nonoxkeHuss ®I'OC COO o B3anM0O0OYCIOBICHHOCTH IIEJIEH, COJEpPIKaHMs, PEe3yJIbTaTOB O0yUYCHUS U
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBITYCKHHKOB, MOJOXKEHUS 00 OOIIMX IMensixX U NPUHLHUIAX,
XapaKTEepPU3YIOLINX COBPEMEHHOE COCTOSIHME CUCTEMBI CpEAHEro o01ero oopasosanus B Poccuiickoit
denepanyy, a TakKe MOJIOKEHUS O crenuduke Ononoruu, e€ 3HAYCHUU B TIO3HAHUH JKUBOU MPUPOJIBI
u o0ecreuyeHrur CYIIECTBOBAHMS YeloBedeckoro obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKECHUSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma 1o Owonoruu AaéT MpeACTaBIEHUE O IENsAX, 00 oOmiei crpaTeruu OOy4YeHWS,
BOCIIUTAHUS U Pa3BUTUS OOydaroImuxcs cpeicTBaMu ydeOHoro mpeamera «buonorusy, ompenenser
o0s13aTeNIbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpYy, paclpeleieHHe IO pas3feliaM U TeMaw,
PEKOMEHIYEMYIO TOCIE0BATEILHOCTh U3YUEHHUS Y4eOHOT0 MaTtepualia ¢ yu4€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM O0pa30BaTEeIbHOIO IIPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH
00ydJaromuxcs.

B mporpamme mo Ouonoruu Takke YYUTHIBAIOTCA TpeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeaIMETHbIM M MPEAMETHBIM pe3yibTaraM oOyueHuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB
y4e0HO-TI03HABATEILHON JCATEIbHOCTH/yUeOHBIX EHCTBUI 00YyJalOUINXCs TI0 OCBOCHHUIO COJICPKAHUS
OMOJIOTHYECKOTO 00pa30BaAHUS.

B nporpamme mo Ouonorum (10-11 xmaccel, 0a30BBIH ypOBEHB) pealnu30BaH MPUHIIUI
MIPEEeMCTBEHHOCTH B M3YYEHHH OHOJIOTHH, Olarogaps 4emy B HEH MpocMaTpHUBAaeTCs HAIpPaBIEHHOCTD
Ha pa3BUTHE 3HAHWH, CBI3aHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
LIEHHOCTHBIX OPHEHTALUN JIMYHOCTH, HSKOJIOIMYECKOTO MBIIIJICHUS, HPEICTaBICHUH O 30pPOBOM
oOpa3ze KH3HU U OEpeKHBIM OTHOILIEHHEM K OKpYyKarolueil mpuponHoil cpene. [lostomy Hapsimy ¢
M3y4YeHHEM O0IIeONOOTHYECKIX TEOPHid, a TaK)Ke 3HAHUI O CTPOCHHHU >KUBBIX CHCTEM Pa3HOT0 paHra
U CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX IPOLECCOB B IMpOrpamMMe IO OHOJOTUH YACICHO
BHUMAaHUE MCIOJIb30BAaHUIO MOJIYYCHHBIX 3HAHUM B MOBCEIHEBHON KU3HU ISl PEIICHUS TIPUKIAIHBIX
3a/1a4, B TOM 4ucie: TpodUIaKTHKH HACIEACTBEHHBIX 3a00IeBaHM YeloBeKa, MEUKO-TeHETHIECKOTO
KOHCYJIbTUPOBaHMs, OOOCHOBaHMsI SKOJOTMYECKH L€IecO00pa3HOro IMOBEICHHUs B OKpYXKaroluei
MIPUPOJHOM Cpelle, aHalIu3a BIUSHUA XO3AWCTBEHHOW [EATEIbHOCTH 4YEJIOBEKa Ha COCTOSHHE
MPUPOJIHBIX U HMCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAHHUSA K TPHUKJIAJIHOW HAMPaBIEHHOCTH
yuebHoro mnpeamera «buomorus» NPOAUKTOBAHO HEOOXOAMMOCTHIO OOECHEUeHHUs YCIOBUH IS
pelleHrs OAHOW W3 aKTyalbHBIX 3aJad IIKOJIHHOTO OHOJIOTHUYECKOTO OOpa3oBaHMs, KOTOpas
npenmnosiaraer (GOPMUPOBAHHE Yy OOyYaroOUIMXCs CHOCOOHOCTH aJanTUpPOBAThCSl K U3MEHEHUSIM
JUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHMsS 3aHUMaeT BaxHoe Mecto. OHa
obecnieunBaeT (hOpMHUpPOBaHHE Y O0YUAIOIIUXCS MPEACTABICHUI O HAYYHOM KapTUHE MHUPa, PaCIIUpsET
1 00001IaeT 3HaHUs O )KUBOW IpUpOJIE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3alluu U
9BOJIIOLIMM, CO3JAET YCIOBUS JJIsi: TIO3HAHUS 3aKOHOB KMBOW MPUPOIBI, (OPMUPOBAHUS
(YHKIIMOHATBHON IPaMOTHOCTH, HABBIKOB 3/I0pOBOI0 M 6€30macHOro o0pasa >KU3HHU, IKOJIOTHYECKOTO
MBIIUIEHHUS], IEHHOCTHOTO OTHOLLIEHUS K )KUBOU MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TakXKe NIl PelIeHHs] BOCIUTATENIbHBIX M Pa3BUBAIOLIUX
3a7ad  cpedHero oO0mero o0pa3oBaHUs, colUanu3anmuu oOydaronuxcs. M3ydenue Owmosoruu
obOecrieunBaeT yciaoBHS AN (OPMUPOBAHUS  HMHTEIUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYIbTYpBI, CIIOCOOCTBYET WHTETpAIMM OHMOJIOTUYECKHX
3HAHWWA C TPEACTABICHUSAMHU W3 JPYTHX YYEOHBIX IPEIMETOB, B YAaCTHOCTH, (U3HKH, XUMHH W
reorpaduu. HazpanHble MonoxeHus: 0 npeaHa3HadyeHuu ydyeOHoro npeamera «buonorusy cocraBuin
OCHOBY JJsl ONpEeAeNeHUs TMOAXO0J0B K OTOOpY U CTPYKTYpPUPOBAaHHMIO €ro COJep)KaHus,
MIPEJICTABJICHHOTO B IPOrpaMMe 10 OMOJIOTHH.



Ot6op coxepkanust yueOHOTO Tpeamera «buomorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUH  KYJIBTYPOCOOOPA3HOTO TOIX0Ja, B COOTBETCTBUHM C KOTOPHIM OOYYAIONIUECS TOJIKHBI
OCBOUTH 3HAHHMSI W YyMEHHS, 3HAUUMbIE M (QOPMHUpPOBaHUS OOIIEH KyJIbTYphl, OMPEICIISIONINe
aJIeckBaTHOE IIOBEJICHHWE 4YeJOBeKa B OKpYXKalollel MNpuUpoJHOW cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HM M MPAKTHYECKOW neaTreabHOCTH. Oco0oe MeCcTo B 3TOW CHUCTEMe 3HaHWH
3aHMMAIOT JJIEMEHTHI COJIEPIKAHUS, KOTOPBIE CIIy>)KaT OCHOBOH it (hOPMHUPOBAHMSI MPEACTABICHUN O
COBPEMEHHOW E€CTCCTBCHHO-HAYYHOW KapTHMHE MHpa H I[EHHOCTHBIX OpPHEHTAIUSAX JIMYHOCTH,
CHOCOOCTBYIOLIMX I'YMaHU3alUKU OMOJIOTHYECKOro 00pa3oBaHUsl.

CTpyKkTypHpOoBaHHE cojAepKaHMsS y4eOHOro Marepuaja B MporpaMme IO OHOJIOTHUU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUHA 00 OTIMYUTEIHHBIX OCOOCHHOCTSX KUBOU
MIPUPOJIBI, O €€ YPOBHEBON OpraHW3aIMH U IBOJIOLNU. B COOTBETCTBHH C 3TUM B CTPYKTYpE yU4eOHOTO
npenMera «buonorus» BbIIENEHBI CIEAYIOUIME COjAep)KaTeiabHble JUHUU: «buomorus kak Hayka.
Metoasl HayuHoro mno3HaHus», «Kierka kak Ouonormyeckas cucrema», «OpraHusm Kak
Oumosnorudeckas cucreMay, «CucreMa U MHOrooOpa3ue OpraHMYeCKOro MHUpPa», «IBOJIIOIHS KHUBOU
MPUPOAB, « IKOCUCTEMBI M MPUCYIITUE KM 3aKOHOMEPHOCTH.

Henp wusydyenust yueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00y4aroIUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHU3alliH >KUBBIX CHUCTEM Pa3HOIO
paHra U npuoOpeTeHHe YMEHHUI UCIOIB30BaTh ATH 3HAHUS I TPAMOTHBIX JACHCTBHIA B OTHOIICHHUU
00BEKTOB JKMBOW MIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX MTPOOJICM.

Joctuxenne 1end wu3ydeHHss ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrneunBaeTcs peleHueM CIeAYOIUX 3a/1ay:

OCBOCHUE OOYYAIONIMMHKCS CUCTEMbl 3HAHUH O OMOJIOTMYECKUX TEOPHUSAX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPABIIIAX, CITYXKAIIUX OCHOBOW I (POPMHpPOBAHUS MPEACTABICHUN O
€CTECTBEHHO-HAYYHOW KapTHMHE MHUpPA, O METOJIaX HAay4YHOIO MO3HAHMS, CTPOCHHH, MHOTOOOPa3UH U
OCOOCHHOCTSIX JKHMBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3AllMM, BBIIAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX MCCIIEAOBAHUIX B OMOJIOTHH;

dbopMupoBaHHEe y OOYYAIOIIUXCS IIO03HABATEIBHBIX, WHTEIUICKTyAIbHBIX MW TBOPYECKHX
CIIOCOOHOCTEH B MpoIlecce aHAIN3a TAHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
MOJIXOJIOB K U3YUEHHUIO KUBBIX CHICTEM Pa3HOTO YPOBHS OpraHHU3aIiy;

CTaHOBJIEHHE y OOydaromuxcs o0ell KyabTyphl, (QYHKIIMOHATBHONW TPaMOTHOCTH, pa3BUTHE
YMEHHUI OOBSCHATH M OICHWBATH SIBJICHUS OKPYXKAIOMIETO MHUpa JKUBOW TPUPOJLI HA OCHOBAHHH
3HAHWUU U OIIBITA, TTOJIYYEHHBIX TP U3YYCHUH OMOJIOTHH;

(dbopMupoBaHHe Yy 00yJarOIIMXCs YMEHHUHN WILTIOCTPUPOBATh 3HAaUeHHE OMOJIOTUYECKUX 3HAHUH B
MPAKTUYECKOW JEATEIIbHOCTH YeJIOBEKa, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKAX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHHUS YEJIOBEKOM KHBOW TIPHUPOJIBI,
HE00X0UMOCTH Oepe’KHOTO OTHOIIEHHUS K HeH, COONIOACHHS JTUYECKUX HOPM TpPHU MPOBEACHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWKA JUIS TIOBBIMICHUS YPOBHS OSKOJOTHYECKON
KYJIbTYPBI, U1 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PCHHS,

MpUMEHEHHE TPUOOPETEHHBIX 3HAHUM W yMEHUH B TOBCEJHEBHOW JKU3HH MJI1 OLEHKU
MOCIIEACTBHI CBOEH NEATEIBHOCTH MO OTHOIICHHUIO K OKPY’KaIoIIel cpene, COOCTBEHHOMY 3JI0pPOBBIO,
000CHOBaHUE U COOII0IeHNE Mep MPOPUITAKTUKH 3a00JIEBaHUH.

B cucreme cpennero oOmiero obpa3zoBanusi «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
SBIIACTCS O0S3aTeIbHBIM YyUYeOHBIM TPEIMETOM, BXOSIIMM B COCTaB MPEIMETHOW objacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI».

Jlnst m3ydeHus: 6uosiorud Ha 0a30BOM YPOBHE CpPeIHEro o0miero oOpa3oBaHMsI OTBOIUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 wac B Hezerio).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonoruss xak Hayka. CBs3b OHOJOTMHM C OOIIECTBEHHBIMU, TEXHHUYECKUMH W IPYTUMH
€CTeCTBEHHBIMM Haykamu, ¢uiocopueil, 3Tukoil, screTukod u mnpaBoM. Ponp Ouonoruu B
(GbopMHpPOBaHUN COBPEMEHHON Hay4HOH KapTHHBI MUpa. CuctemMa OMOJIOTMYECKUX HayK.

Metoapl MO3HAHMS >KMBOM MpUPOAbI (HAOMIOJEHUE, SKCIEPHUMEHT, ONMCAaHUE, H3MEpPEHUE,
KJaccu(uKanus, MOCIMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpauuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTo/bl TO3HAHUS )KUBOM IPUPOIBD».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

IIpaktnyeckas pabora Ne 1. «lMcnosnb3oBaHue pas3iIMYHBIX METONOB IPH  H3YyYEHUH
OHOJIOTrN4YEeCKUX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALMA.

JXusble cucrembl (OMOCUCTEMBI) KaK IPeaMET U3ydeHus Onosoruu. OTianyuue KUBBIX CUCTEM OT
HEOPraHUYECKON IPUPOJBIL.

CaoiicTBa 6MocucTeM U UX pazHOOOpasue. YPOBHM OpraHu3allMi OMOCUCTEM: MOJIEKYJISPHBIM,

KJICTOYHEBIH, TKaHEBEIH, OpraHU3MEHHBIH, MONYJISIUMOHHO-BUA0BOM, 9KOCHCTEMHBII
(OmoreoneHOTHYECKHUHT ), OMOCEPHBIH.
JdeMmoHcTpanum:

TaGnuue! u cxembl: «OCHOBHbIE IPU3HAKH KU3HI», « Y POBHH OPraHU3ALUH KUBOU IIPUPOABIY.

Ob6opynoBanue: moaens mosiekybl JJTHK.

Tema 3. XumMHu4ecKHUii cocTaB U CTPOEHHE KJIECTKH.

XUMHUYECKUH COCTaB KIJIETKH. XHMMHUYECKHE 3JIEMEHTBhI: MAaKpO3JIEMEHThl, MHKPOAJIEMEHTHI.
Bopa u MuHepanbHble BelleCTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BelecTB B KieTke. [logaepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHuMmble u
3aMEHHUMbIE AMMHOKUCIIOTHl. AMHUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOW MOJIEKYJIbI
(mepBUYHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XMMUYECKHE CBOMCTBa OEIKOB.
buonornyeckue pyHKINN OEIKOB.

®epMeHThl — Ouonoruueckue Karaimuzatopbl. CTpoeHue (epMeHTa: akTHUBHBIM LIEHTD,
cyOctparHas cneuuduunoctb. Kopepmentsl. Buramunbl. OTinnuus GepMEHTOB OT HEOPraHMYECKHX
KaTaJanu3aTopoB.

VYraeBoasl: MoHOcaxapuabl (TJIIOK03a, pubo3a M JAe30Kcupubo3a), nucaxapuisl (caxaposa,
JIAKTO03a) U MoJIMcaxapuabl (Kpaxmal, TIIMKOTreH, LeJToi03a). buonornueckue GyHKIUU YIIIEBOOB.

Jlununel: Tpurnuuepuasl, gochonunuasl, crepousl. ['napodunbHO-rTuAPOPOOHBIE CBONCTBA.
buonornueckue ¢yHkuuu nunuaoB. CpaBHEHHE YTIIEBOAOB, OEJNKOB M JIMIHIOB KaK HCTOYHUKOB
JHEPIUH.

Hyxkneunosbie kucnorsl: [IHK um PHK. Hykineornasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u pynkuuu JHK. Ctpoenue u pynkunu PHK. Buast PHK. AT®: ctpoenue u GpyHkuuu.

[{uTonorus — Hayka o kinerke. Kinerounas Teopust — npumep B3aUMOACUCTBUS UAeH U (aKTOB B
HAy4YHOM ITI03HaHUU. MEeTO/1bl U3yUeHUs KIETKH.

Krnerka kak wnenoctHas skuBas cuctema. OOIMe NpU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
MeMOpaHa, mosekyinbl JJHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oernka.

Tunbl  kymeTok: JykapuoThyeckas M HpokapuoTuueckas. (OcCoOEHHOCTH  CTPOEHHS
npokapuoTHuyeckon kieTku. Knerounas crtenka Oaxtepuil. CTpoeHHE SyKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYHNS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KJIETKH.



[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKA, TIJIUKOKAJIUKC, HX (YHKIUU.
[Ina3smarnueckass memOpaHa, €€ cBoiictBa W ¢yHKkuua. I[urommazma wu €€ opraHOWBL.
OnnomemOpannbie opranouasl kietku: OIIC, ammapat [Nompmxu, nm3ocomsl. IlomyaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHIpPUH, IUIacTUAbl. [IponcxokaeHue MHUTOXOHAPUN M IIacTuA. Buasl
wiactua. HememOpaHHble OpraHOU/IbI KJIETKU: pUOOCOMBI, KIIETOYHBIN LIEHTpP, EHTPUOIH, PECHHYKH,
KryTuku. OyHKIIMM OpraHou10B KJIETKU. BxiroueHus.

Snpo — perynstopHblii HeHTp kieTku. CTpoeHue siapa: siaepHas 000Ji04ka, KapHoIlia3zMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIBanu, M. llneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. bap.

Huarpammsl: «Pacripeenenne XMuMAYECKUX 3JIEMEHTOB B HEXUBOW nIpupoe», «Pactpenenenue
XUMHUYECKUX HJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabnuis! u cxemsl: «Ileproguueckast TabnHIIa XUMHUYECKHUX 3JIEMEHTOBY, « CTpOSHHE MOJIEKYJIbI
BOJIbI», «bruocunTe3 6enka», «CtpoeHne Moiekyisl Oenka», «Ctpoenue gepmenrtay, «HykiennoBbie
kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CtpoeHue sykapuoTHUECKOl KieTKn», « CTpoeHue
XKUBOTHON KiIEeTKnW», «CTpoeHHe pacTUTENbHOU KIeTKN», «CTpOeHHE MPOKApHUOTUYECKOW KIIETKWY,
«CTpoeHue s1pa KIEeTKW», « Y TIeBoAb», «JIunuasn.

OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpyAOBaHHE MJIsi TPOBEACHHS HAOIIOACHUH,
U3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUaIbHBIX KIETOK.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

JlaboparopHnast padora Ne 1. «/3yueHue karaauTHUECKON aKTUBHOCTH (DepMEHTOB (Ha mpuMepe
aMuIIa3bl WIM KaTajasbl)».

JlaboparopHast pabora Ne 2. «l3ydeHue CTpOCHHS KIECTOK PACTCHHIA, >KHBOTHBIX M OaKTEpHid
110, MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpENnapaTax U UX OMUCAHUEY.

Tema 4. ’KuznenesiTeJbHOCTh KJIETKH.

OOmeH BemiecTB, WM METa0OIM3M. ACCHMMIISIMA (IUIACTUYECKUNH OOMEH) M JMCCHMMUJIISIIHS
(pHEpreTUYecKuii 0OMEH) — IB€ CTOPOHBI €MHOTO Tpoliecca MeTadomn3Ma. Posih 3aKOHOB COXpaHEHHS
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oIM3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Poib pepMeHTOB B 0OMEHE BellecTB
U IIPEBPAICHUH SHEPTUH B KIIETKE.

®dortocunte3. CmeroBass u TemHoBass (a3el  (QorocuHTeza. Peakmum  QorocuHTe3a.
D¢ dexTuBHOCTH (oTOCHHTE3a. 3HaueHHe (OTOCHHTE3a AJS JKU3HU Ha 3emse. BiusHue ycioBuit
cpezabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCUHTE3UpYIOoLIe OakTepru. 3HaU€HUEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJIe.

OHepreTudeckuii oOMeH B kjeTke. PacrienyieHue BeIlecTB, BBIJEIECHHE M aKKyMYJMPOBAaHUE
SHEpIuu B KJETKe. DTambl sHepreTuueckoro ooMena. I'mukonus. bpoxenue u ero Buabl. Kucinopoanoe
OKHCIICHMe, WIM KieToyHoe JbixaHue. OxucnurenbHoe ¢ochopunrupoBanue. ¢P(HEeKTUBHOCTh
SHEPreTHYecKoro oOMeHa.

Peakuuu marpuunoro cuntesa. ['enernueckas nndopmanus u J{HK. Peanuzanus renernyeckoit
uHpopManuu B KieTke. ['eHeTHYecKuil KoJ U ero cBOWCTBa. TpPaHCKPHUILMS — MATPUYHBIA CHHTE3
PHK. Tpancnsiuus — OuocuHTe3 Oenka. Drtambl TpaHcisanuu. KoaupoBanue amMuHOKHCIOT. Porb
pubocom B OuocuHTe3€e Oernka.

Heknerounsie ¢opmbl ku3Hu — Bupychl. Mcropust orkpertust Bupycos (. WM. MBanoBckuit).
OcoOeHHOCTH CTPOEHHUs] W JKU3HEHHOIo IMKIa BHpYycoB. bakrepuodaru. bone3snu pacteHui,
KUBOTHBIX M 4YeNOBEKa, BbI3bIBaeMble BUpycamH. Bupyc mmmyHoneduuurta uenoBeka (BUY) —
Bo3Oyaurens CIIMJla. OOparHas TpaHCKpUIIUs, peBepraza U uHTerpasza. Ilpodunaktuka
pacrnpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHUI.



JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuupl u cxembl: «Tumbl muTaHus», «MeTabonuzm», «MUTOXOHIPHSY, «IHEPreTHUECKUM
obmen», «Xnopormnact», «®otocunres», «Crtpoenne JJHK», «Ctpoenne u GyHKIHOHUPOBAHUE TEHAY,
«Cunre3 Oenka», «l'eHermuyeckuil kom», «Bupyce», «bakrepunodarn», «CTpoeHne U >KU3HEHHBIN
nukn supyca CIIM/la, 6akrepuodaray, «Permmukamus JTHK».

O6opynoBanue: mojaenu-anmukanuu «Y nsoenue JJHK u tpanckpunmus», «bruocunres 6emnkay,
«Ctpoenue Ki1eTkn», Mmoaenb ctpykrypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1uKiI, Wik S>KA3HEHHBIM [WMKN KieTku. MHTepdasza m wmumto3. Ilpormeccsr,
nporekaromue B uHTepdasze. Permukamms — peaknus wmatpuaHoro cuHTesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J{MIIJIOUIHBIA U TalUIOUIHBIA XPOMOCOMHEIE Ha0OPHI.
Xpomatusl. Llutonoruyeckne OCHOBBI pa3MHOXKEHUS U UHIUBUIYATILHOTO PA3BUTHUSL OPTaHU3MOB.

Henenne kietkun — Muto3. Craguum murtosa. lIponeccel, mpoucxoasiye Ha pa3HbIX CTagUAX
MHUTO3a. brosornueckuii cMbICI MUTO3A.

[TporpamMmmupyemMast THOEb KJICTKU — aIlloINTo3.

@opMbI pa3sMHOKEHHUSI OpPraHU3MOB: OECIoyioe M IMoJIoBoe. Buapl 0ecroioro pa3MHOKCHHS:
JielieHue HaJBOe, IOYKOBAaHMWE OJHO- W MHOTOKIJIETOYHBIX, CIIOpPOOOpa3OBaHME, BEreTaTUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE /ISl CEICKILIUH.

[TosnoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOTO.

Metios. Ctagun meio3a. [Ipoieccrl, mpoucxoasimue Ha cTaausx Meiosa. [loBegenne xpomocom
B Meiio3e. Kpoccunrosep. buosiornueckuii CMbICI M 3HAUEHHUE MEH03a.

I'amerorenes — mporiecc 00pa3oBaHUsl MOJOBBIX KJIETOK Y >KUBOTHBIX. [lONOBBIE >Kene3bl:
CEeMEHHUKH H sAnYHUKH. OOpa3oBaHHE U pa3BUTHE TIOJIOBBIX KIETOK — raMeT (CHepMaTo30u,
SHUIIEKJIETKA) — cliepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHMSI SIMIIEKJIETOK U CIEPMaTO30MI0B.
OmnonorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpUOTEHEe3). DTaIbl
SMOPHOHAILHOTO Pa3BUTHS y IMO3BOHOYHBIX KXHUBOTHBIX: IPOOJICHHE, TacTPyJSiLUs, OPraHOTreHEs3.
[TocTomOpuoHanbHOe pa3BuTHE. THNBI TOCTIMOPHOHAIBHOTO PA3BUTHUS: TPSMOE, HEMPSMOe
(mumunHOYHOE). BrnusHME cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3HIBATH
BpPOX/IEHHBIE YPOJCTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHHs: CTPOEHUE CEMEHH, CTaJuU
pa3BUTHSL.

JdemoncTpanum:

Tabmuier 1 cxembl: «DopMbI pa3MHOXKEHHUS OPraHU3MOBY, «/[BoifHOE OMIOIOTBOpEHUE Y
IIBETKOBBIX pacTeHHi», «BererarnBHOE pa3MHOXEHUE pacTeHMi», «[leneHue kieTku OakTepuin»,
«CTpoeHne MOJOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Kierounsiii mukmny, «Pemmukamus JTHK»,
«Muto3y, «Meiio3», «lIpsMoe u Hempsmoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKONUTAIOUIUX |
4yenoBekay, « OCHOBHBIE CTaJMM OHTOT'€HE3a».

O6opynoBaHue: MHUKPOCKOI, MUKporpenaparsl  «CrnepMaTo30uabl  MIIEKOIHUTAIOIIETOY,
«Sineknerka miiekonuTaromero», «KapuoknHes B KieTkax KOpellKa JIyKay, MarHUTHas MOJEIb-
anmunkanus «Jlenenue kietkm», moaens JJHK, moaens MeradasHoit XpOMOCOMBL.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabotra No 3. «HaGmromeHue MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTaxy.

Jlaboparopuass pabota Ne 4. «UM3ydeHWe CTPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPTaHU3MOB.

[Ipeamer u 3agaun reneTuku. Vctopust pa3BUTHS T€HETHKH. POJIb IUTOIOTHN B YMOPHUOJIOTHH B
CTAaHOBJICHUHM TeHETHKU. BKIag pocCHIICKUX W 3apyOeKHBIX YUYEHBIX B Pa3BUTHE T€HETUKH. MeETOobI



TCHETUKH (TUOPHUIOIOTUYCCKUM, ITMTOTCHETHYECKUH, MOJCKYJSIPHO-TeHEeTHYeCKnii). (OCHOBHBIE
TCHETUYECKUE TIOHATHUSA. | 'eHeTHUeCcKasi CHMBOJIMKA, HCIIOJIb3yEeMas B CXEMAaX CKPEIIUBAHNM.
3aKOHOMEPHOCTH HACJIEJIOBAaHMS MPU3HAKOB, ycTaHOBJIeHHBIC I'. Mennenem. MonoruOpumgHoe
CKpeuIMBaHue. 3aKOH eauHOooOpa3us THOPHIOB IMEpBOro MoKoJeHHs. lIpaBuio JOMHUHMpPOBAaHUS.
3aKoH paclleIIeHHs] IPU3HaKoB. [ 'urore3a uncrorsl ramet. [lonHoOe 1 HEMOIHOE TOMUHUPOBAHUE.

JurnOpusiHoe  CKpeuMBaHME.  3aKOH  HE3aBHCUMOIO  HAclelOBaHHUA  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JMTHOPUIHOIO  CKpEIlMBaHUS. AHaJIM3UpYOIlee CKpeLIMBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [T OTIPE/ICICHUS TEHOTUIIA OCOOH.

CuernnieHHoe HacienoBaHue nmpusHakoB. Pabora T. MopraHa 1o CHEIUICHHOMY HACJIEIOBaHUIO
redoB. Hapy1ieHne cuerieHus reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XPpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ eHeTUUEeCKHEe KapThl.

I'enernka mnosa. XpoMOCOMHOE OIpeAeaceHUe Ioyia. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHbI€ U reTeporaMeTHbIe Opraiu3Mbl. HacnenoBanne npu3sHaKoB, CLEIIEHHBIX € IIOJIOM.

W3meHunBOCTb. Buapl M3MEHUMBOCTH: HEHACJIEACTBCHHAs M HacleACTBEHHas. Poib cpenbl B
HEHACJEeCTBEHHON  W3MEHYMBOCTH.  XapaKTEepUCTHKAa  MOJU(PHUKALMOHHON  M3MEHYMBOCTH.
BapuanvoHHbli psn M BapuauMoHHas Kpubas. Hopma peakuuu mnpusHaka. KonudecTBeHHbBIE U
Ka4yecTBEHHBIC PU3HAKU M X HOpMa peakiun. CBoicTBa MOAM(PHUKAITMOHHON H3MEHYHBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KoMOMHATHBHAas W3MEHUYUBOCTb.
Meiio3 1 moJ0BOI mporecc — OCHOBa KOMOMHATUBHOM M3MEHUMBOCTU. MyTallMOHHAsi H3MEHUYUBOCTb.
Knaccudpukanuus myrtanuii: reHHble, XpOMOCOMHBIE, T€HOMHbIE. YacToTa M NPUYMHBI MYyTalUi.
Myrarennsie (hakTopbl. 3aKOH TOMOJIOTUYECKHX DSIOB B HacleACTBEHHOW m3meHumBoctn H. W.
Basuiiosa.

BHuesinepHast HacI€ICTBEHHOCTh U H3MEHUUBOCTb.

I'enernka 4enoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJbI T'€HETHKU YEJIOBEKa:
reHEaJOTNYeCKHil, OJIM3HELOBBIN, INTOI€HETUYECKUI, OMOXMMHUYECKUI, MOJIEKYJISIPHO-T€HETUYECKU .
CoBpeMEHHOE OIpelleIeHHEe TeHOTHIA: MTOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKE, B TOM
yuciae c¢ nomometo [II[P-ananuza. HacneacrtBenHble 3a0onieBaHMs 4elIOBEKa: TIE€HHbIE OOJIE3HH,
00JIe3HH C HACIEICTBEHHOM MPEapacloOKEHHOCTbIO, XpOMOCOMHbIE Oone3nn. CoMaTHYecKHe M
reHepaTuBHble MyTaluu. CTBoOJIOBbIE KJI€TKU. [IpuHIMIBI 370poBOro obpa3za *U3HU, AMATHOCTUKH,
NpoQMIAKTUKA M JIeYeHUS T'eHEeTHYecKux Oone3Hell. Menuko-reHeTuYeckoe KOHCYJIbTHPOBAaHUE.
3HayeHWe MEAMLMHCKOW TeHETUKU B MPEeNOTBpAIlEeHMH M JICYEHUM TeHETHYECKHX 3a00JeBaHUi
YEJI0BEKa.

JdemoHcTpaumnu:

IToptpetsl: I. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxkos, H. B. Tumodees-
Pecorckuii, H. 1. BaBuios.

Tabmuis! u cxembl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €T0 [IUTOIC€HETHYECKasi OCHOBAY, «3aKOH
pacillelIeHusT W €ro IUTOrEeHEeTHYeCKas OCHOBa», «3aKOH YHMCTOTBI ramer», «JlurubpuaHoe
ckpeuBanue»,  «LluTonmornyeckue - OCHOBBI ~ JUTMOPUAHOTO  CKpeuIMBaHus»,  «Meilo3y,
«B3anMopnelicTBruEe ajuIEIbHBIX T'€HOBY», «l'€HeTHMUeCKHne KapThl pacTEHUH, >KMBOTHBIX U YEJIOBEKA»,
«I'enetnka nosnay, «3aKOHOMEPHOCTH Hacl€OBAaHUS, CLIETIJICHHOTO ¢ 1ojioM», «Kapuotumel yenoBeka
1 )KMBOTHBIX», «Buapl n3amMenunBoctny», «MonudukanronHas N3MEeHYUBOCThY, «HacnenoBanue pesyc-
¢bakTopay, «['eHeTnka rpynn KpoBu», «MyTallMOHHAs U3MEHUYHUBOCThY.

Ob6opynoBanue:  Mojenu-ammiaukanuu — «MoHoruOpuaHoe — ckpemuBanHue», «Hemomnnoe
JOMUHUpOBaHUE», «JlurubpuaHoe ckpemuBanuey, «llepekpécT XpoMocoM», MHUKpPOCKON U
Mukpornpenapat «/[pozodura» (Hopma, MmyTaruu GopMbl KPBUTHEB U OKpacKu Teja), repbapuit «I'opox
ITIOCEBHON.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGoparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO M JUTHOPUIHOTO
CKpEILMBAaHUA y Ip030(UIIbI HA TOTOBBIX MUKpOIpEnapaTax».



JlabopaTopHas pabora Ne 6. «M3yueHue MoaupUKaMOHHON W3MEHYMBOCTH, IOCTPOCHHE
BapHaIlMOHHOIO Ps/ia U BAPUALIUOHHOW KPUBOW».

JlabopaTtopHas pabota Ne 7. « AHanu3 MyTaruii y 1po30¢uibl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[TpakTuueckas padbota Ne 2. «CocTaBiieHre ¥ aHATU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuusi Kak Hayka M TpoIEecC. 3apOoKJICHHE CelIeKIMW U aomectukanus. Ydyenue H. .
BaBuiioBa o0 1eHTpax MPOHUCXOXKICHUS M MHOrooOpasusi KyJbTypHbIX pacrteHuil. LleHTpsl
MIPOUCXOKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMEHHBIE METOJBI CeNeKIUA. MacCOoBBIH W HMHIUBUAYaJIbHBIA OTOOPHI B CENEKIUU
pactenuii u >KuUBOTHBIX. OlleHKa 3KcTephepa. bIM3KOpOACTBEHHOE CKpeUIMBAaHUE — HHOPHUIAMHT.
Uucras nunus. CkpeuiyBaHue YHUCTBIX JUHHMA. ['ereposuc, wnu rubpunHas cuia. HeponacTBeHHoe
CKpeuBanue — aytopuauar. Otnanénnas rudpuau3anys 1 e€ ycrnexu. VICKycCTBeHHBIH MyTareHes u
MOJTyYEHHUE MOJIUILTONI0B. JIOCTHKEHUSI CeNIEKIIUN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib MNPOU3BOJACTBA. ['€HHas WH)XKEHepHus. OTalbl CO3JAAHUS
pekomOunanTHoi JIHK u TpancreHHsix opranuzMoB. Kiertounas naxkeHepus. KieTouHble KyJIbTYpBHI.
MukpoknoHanbHOE pa3MHOXKEHUE pacTeHuil. KionupoBanue BBICOKOIIPOTYKTUBHBIX
CEeNTbCKOXO03SHICTBEHHBIX OPTraHU3MOB. DKOJIOTHYECKHE M dTHUecKue mpodiembl. MO — reneTnuecku
MOAU(DUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauu:

IToptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. IBaHOB.

Tabnuupl 1 cxeMbl: kKapTa «L{leHTpBI TPOUCXOXKIEHUSI 1 MHOTO00pa3usi KyJbTYPHBIX PACTCHUI,
«ITopoapl AOMaNIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHuit», «OtnanéHHas ruOpuan3aiusy,
«Pabotsl akanemuka M. ®@. UBanoBay, «l[lonmumnonnus», «O0bekThl OMOTEXHOIOTUNY, «KileTouHble
KYJBTYpPbI U KJIIOHUpOBaHUE», « KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM)).

ObopynoBanue: MyJISDKU TUIOI0B ¥ KOPHETIIIOZ0B AUKUX ()OPM M KYJIBTYPHBIX COPTOB PacTEHU,
repbapuii «CenbCKOX03SHCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOIbI M JOCTH)KCHHS CEJIEKIIMM pAacTeHUW M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YYacCTOK, B TEIUIMYHOE
XO035IICTBO, Ta0OPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoJIroLMOHHAsA OUOJIOTHS.

[IpennochiIku BOSHUKHOBEHHUS BOJIOIMOHHON TEOpPHH. DBONIOIMOHHAS TEOpUs U €€ MECTO B
ouosorun. BrvsHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzerenbcTBa 3BOMIONMK. [lajgeoHTOIOTHYECKHE: TOCIEN0BATEILHOCTh MOSIBICHUS BUIOB B
MaJICOHTOJIOTUYECKON JIETOMHUCH, TiepexoaHbie ¢opmbl. buoreorpaduueckue: cXoACTBO M pas3iuyue
¢dayH 1 pop MaTepUKOB U OCTPOBOB.

DOMOpPHUONOTHYECKHE: CXOJACTBA M pazNuyusi SMOPHOHOB pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTUYHBIC, PYJUMEHTAPHBIC OPTaHbl, aTaBU3MBI.
MonexkynsipHO-OMOXUMHUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJEACTBEHHOCTH W OCHOBHBIX
MeTaboIMYeCKUX MyTel Y BCeX OPraHU3MOB.

OomrornonHas teopust Y. Jlapsuna. [Ipeanocbuiku BOZHUKHOBEHUS TapBUHH3MA. J[BrOKyIIMe
CUJIBI DBOJIIONIMHM BHUJIOB 1O JlapBuHY (M30BITOYHOE PAa3MHOXKEHHUE TPHU OTPAHUYCHHOCTH PECYPCOB,
HeomnpenenéHHas N3MEHIMBOCTh, 00ph0a 3a CyIIEeCTBOBAHNE, €CTECTBEHHBIN OTOOD).

Cunretrnueckas Teopus 3Bomtounu (CTI) u e€ 0OCHOBHBIE MOJ0KEHHUS.

MuxkposBomrorus. [Tomynsius Kak equHUIa BUIa U BOJIOIUH.

JBwkymie cwibl ((pakTOphl) SBONIONUN BUIAOB B MpHpojae. MyTallMOHHBIA MpoIecC W
KOMOMHATHBHASI H3MEHUYNBOCTb. [1OMyJIAIIMOHHBIC BOJTHBI U Ipeiid TeHOB. M30a1us U MUTpariysl.



EcrecTBennbIit 0TOOp — HanpaBistomuii GpaxTop 3Bomonud. POPMBI €CTECTBEHHOTO 0TOOpA.

[Tpucrnoco0aeHHOCTh OPraHU3MOB KaK PE3yJIbTaT 3BOJIONHH. [IpuMepbl mpucnocoOneHU y
OpraHu3MoB. ApoMop(o3bl U HAHOAJaNTALUH.

Bun wu BugooOpazoBanme. Kpurtepunm Buma. OcHoOBHBIE (OpMBI  BUI000pa30OBaHMS:
reorpagpuuecKoe, 3KOJIOrHIeCcKoe.

MakposBomtoniust.  DPopMbl  3BONIOLMU:  (HIETHYECKasi, JUBEPreHTHas, KOHBEPreHTHas,
napasuienbHas. HeoOpatuMocTs 3BOIOLUH.

[IpoucxoxaeHue OT HecnenualIu3UpOBaHHBIX IpenkoB. [Iporpeccupyromas crnennamn3anus.
AnanTuBHas paauanus.

JdemoHcTpauuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 2. ['ekkens,
®. Mromiep, A. H. Cesepiios.

Tabmuupl u cxembl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOAbIIIM IT03BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbel OoprObI 3a cyliecTBOBaHHE», «ECTECTBEHHBIH OTOOPY,
«MHoroobpa3ue copToB pacteHuil», «MHoroodbpazue MOpoa IKUBOTHBIX», «Ilomynsauum»,
«MyTanmoHHas W3MEHYMBOCTHY», «Apomopdosb», «Mamoamanranum», «OOmas aereHepanus»,
«/IBmwxymue cuisl 3Bodronum», «Kapra-cxema mapmpyra mytemectsusi Y. Jlapsunay, «boppba 3a
cyuiectBoBaHue», «lIpucrnocobnenHocTs opranuzMoB», «l'eorpaduueckoe BuaooOpa3oBaHUE»,
«DKOJIOTMUECKOE BUA000Pa30BaHHEY.

O6opynoBaHMe: KOJUIEKIMS HAaCEKOMBIX C Pa3JIMUHBIMM THUIIAMU OKPACKH, Ha0Op IUIOAOB U
ceMsH, KoJulekuusi «IIpuMepsl 3alUTHBIX TPUCTIOCOOIICHUH y KUBOTHBIX», Monenb «OCHOBHBIE
HaInpaBJICHUs 3BOIIOLUNY», 00bEMHas MojieNb «CTpOoeHHE FOJI0BHOIO MO3Ta IO3BOHOYHBIXY.

buoreorpapuyeckas kapra Mupa, Koyekus «PopmMbl COXPaHHOCTH UCKOMAEMBIX )KUBOTHBIX U
pacteHuii», wmoxens ammmukanus «llepekpéct xpomocom», BnaxkHble Ipenaparsl «PasButue
HacekoMoro», «Pa3BuTHe mnsarymkm», Mukpompemnapar «Jpozoduna» (HopMa, MyTauuu (GOpMBI
KPBLJIbEB U OKPACKU TEJa).

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTUIECKOMY KPHTEPHIOY.

JlabopaTtopHas padota Ne 2. «Onucanue mpuCcOCOOJIEHHOCTH OPTaHU3Ma U €€ OTHOCUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble IPEICTABICHUS O 3apOXKICHUHU KU3HU. HayuHble TunoTe3bl BO3HUKHOBEHUS KU3HU
Ha 3emJie: abuoreHe3 W MaHcrnepMus. XUMHUYECKas HBOJIIOLMS. AOMOTEHHBIM CHHTE3 OpPraHU4eCKHX
BEUIECTB N3 HEOPraHMYECKHUX. OKCIHEPUMEHTAIbHOE TOATBEPKIACHUE XMMHUYECKOM OSBOJIIOIMH.
HauanbHble stanel 6uonorndyeckoit spomonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHbBIX
CTPYKTYp U BO3HUKHOBEHHE NpOTOKIeTKH. [lepBple KieTkM M uX 3Boiouusa. PopmMupoBaHue
OCHOBHBIX TPYIII )KUBBIX OPIaHU3MOB.

Pa3BuTHe xu3HM Ha 3emiie o spam u nepuonam. Karapxei. Apxeiickas n IpoTEpO30HCKas pbl.
[Taneo3olickass spa U e€ mepuoAbl: KeMOPHMCKHMHA, OPAOBUKCKUM, CHUIYPUHCKUH, JI€BOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o30iickas 3pa 1 €€ epruoibl: TPHACOBBIN, FOPCKHI, METOBOM.

KaiiHo301icKas 5pa u €€ nepuo/pl: ajJeoreHOBbIN, HEOT€HOBBIH, aHTPOIIOTEHOBBIN.

XapakTepucTUKa KiIuMaTa W TEOJIOTMYECKHUX IpoueccoB. (OCHOBHBIE JTalbl 3BOJIOLUHU
PacTUTENBHOTO U KUBOTHOTO MHpa. ApomMopdo3bl Yy pacTeHui U KUBOTHBIX. [losiBieHne, pacuBeT u
BBIMHUpaHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOr0 MHMpa KakK OTpakeHHe dBOMIOLUH. OCHOBHBIE CHUCTEMATHUYECKHE
IpyIIbl OPraHU3MOB.

OBonronus 4enoBeka. AHTPOIOJNOIHs Kak Hayka. Pa3BuTue mpeacTaBleHUu O MPOUCXOXKIACHUN
yenoBeka. Meroabl H3ydeHus aHTponoreHe3a. CXOACTBa M pa3iMyusl 4YEJIOBEKa M IKUBOTHBIX.
CucremaTHueckoe MoJ0KEHUE YeI0BeKa.



JBuxyuiue cuibl (pakTopsl) aHTpornorenesa. HacneacrBeHHass N3MEHUYMBOCTh U €CTECTBEHHBIH
ot6op. OO1IecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYANH TPyaa, MBIIINICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU HBOJIIOLMN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek ymensiid, YenoBek
npsaMoxoamui, Yenosek Heanaepranbckuii, YenoBek pazyMmHbii. Haxonku MCKOnaeMbIX OCTATKOB,
BpEMSI CYIIIECTBOBAaHHUS, 00JIaCTh PACIIPOCTpaHEHUs, 00hEM FOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsL.

UYenoBeueckue packl. OCHOBHbIE OOJbIIME pachl: €BpoIeouHas (eBpasuiickas), HErpo-
aBCTpaJIONIHAs (3xBaTOpHAaNbHAS), MOHTOJIOMIHAs (a3maTcko-aMepHKaHCKas). Yepthl
MPUCTIOCOOJICHHOCTH TPECTABUTENICH YENOBEUYECKHX pac K YCIOBHSM CYIIECTBOBaHHs. ETUHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpauuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapsuH.

Tabmuubr u cxembl: «Bo3HukHoBeHue CoOJHEUHOW cUCTeMb», «Pa3BUTHE OpraHWYecKoro
Mupay, «PacturensHas kietka», «KuBoTHas kieTka», «[Ipokapuornueckas kietka», « CoBpeMeHHast
CUCTEMA OPraHM4YecKoro Mupa», «CpaBHEHHE AaHATOMHYECKHUX YEpPT CTPOCHUS YEeJIOBEKa U
Yel0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa NAJICOHTOJOTHYECKMX HAXOJOK IPEIKOB
COBPEMEHHOTO 4YeJIOBEKa», «/[peBHeimme moan», «pesaue moam», «IlepBpie COBpEMEHHBIE JIFOANY,
«YenoBeueckue pacen.

O6opynoBanne:  mynsku — «lIpoucxoxnenue  uenoBeka»  (OOCTBI  aBCTPAJIONHTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHBbOHIA), CIIENIKH WIA H300paKEHUsT KaMEHHBIX OpyIui
MEePBOOBITHOTO 4YeNIOBeKa (KaMHU-YONIEphl, pyoOmia, ckpebia), TeoXpoHOJOrMdecKkas Tabiuia,
KOJUIEKIUS «DOPMBI COXPAaHHOCTH UCKOTMAEMBbIX KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

[Ipaktuueckass padora Ne 1. «M3ydyeHue HCKOMAaEeMbIX OCTAaTKOB PACTEHUNW M >KUBOTHBIX B
KOJUICKIIHASIX .

Okckypeusi «OBOJIIOLMA OpPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIM WM
KpaeBequecKuii My3eit).

Tema 3. Opranu3mbl U OKpPY:KaKIIAs cpeaa.

DKOJIOTHS KaK HayKa. 3aladyd ¥ pa3zelibl 3KOJOTHH. METObl SKOJOTUYECKUX HCCIICIOBAHUM.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHus OpraHU3MOB: BOJHAA, Ha3eMHO-BO3AYIIIHAs, MOYBEHHAs,
BHYTPUOpPTaHU3MEHHASI.

Oxonornueckue ¢akropel. Kiaccudukanus skojornyeckux (akTOpoB: aOMOTHYECKHE,
OMOTHYECKHE M aHTPOTIOTEHHBIE. J[eliCTBHE SKOJIOTHUECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue (akTopbl: CBET, TeMIepaTypa, BiakHocTh. DoTonepuoansm. [Ipucnocodnenus
OpPraHM3MOB K JIEUCTBHUIO abNoTHYecKuX (hakTopoB. bruonornueckrue puTMel.

buotnueckue daxkTopbl. Bumbl OMOTHUECKMX B3aMMOJICHCTBHI: KOHKYPEHIIMSI, XUIIHUYECTBO,
cuM6uo3 u ero (opmel. Ilapasutusm, koomepanus, MyTyaau3M, KOMMEHCAIN3M (KBapTHUPAHCTBO,
HaxJIEOHMYECTBO). AMEHcanu3M, HelTpanu3M. 3HauyeHHe OHOTHYECKHX B3aUMOJCHCTBUI AMs
CYIIIECTBOBAHHSI OPraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE  XapakTepucTuku  momyssauud. OCHOBHBIE — TOKa3aTed  MOMYJISIIUU:
YUCJICHHOCTb, TIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, TIPUPOCT, MUTpAIs. JlnHAMHUKAa YUCIEHHOCTH
MONYJISILIMY U €€ PEryJIsaLus.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ymGonbar, K. ®@. Pynwe, 3. I'ekkens.

Tabmuipsr m cxembl: kapta «[Ipuponnbie 30HbI 3emin», «Cpenbl OOMTaHMUSI OPTraHU3MOBY,
«Dotonepuoauszmy, «llonmynsiuny, «3aKOHOMEPHOCTH POCTa YHCIEHHOCTU MOMYJSIUU WH(Y30pUH-
TyQenbkuy, «lIuieBsie nenm.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabota Ne 3. «Mopdonornueckne 0COOCHHOCTH PAaCTEHUM W3 Pa3HBIX MECT
oOUTaHUS.



JlabGopaTtopHas padota Ne 4. «BnusiHHE cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJICYCay.

[TpakTrueckas padota Ne 2. «[Toacuét MIOTHOCTH MOMYJISIIMN pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01ecTBa  IK0JIOTHYECKHE CUCTEMBI.

CoobmiecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHI0Basi, MPOCTPAHCTBEHHAs,
Tpoduueckas (muiiesast). Bunsl-nomuHanTel. CBs31 B OHOIICHO3E.

Dkojoruueckue cucrteMbl (3KocucteMbl). IlonsTue 00 »dkocuctemMe u  OHOreOlEHO3E.
QYHKIMOHAIbHBIE KOMIIOHEHTBl SKOCHUCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB M MOTOK HEPTUU B dKocHucTeMe. Tpoduueckue (MUILEBbIe) YPOBHU 3KOCHCTEMBI. [IuieBbie
nenu M cetd. OCHOBHBIE TIOKa3aTelIM SKOCHCTEMBL: Ouomacca, NPOIYKIHs. DKOJIOTHYECKUE
MUpaMHUIbl: TOPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA HKOCHCTEM: YCTOMYMBOCTbD,
camoperyJianus, passutue. Cykueccus.

IIpuponnble  PKOCHCTEMBI. OKOCUCTEMBI 038p U pEK. OKOCHUCTEMA XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATpO3KOCHUCTEMBL. YpOosKkocucTeMbl. buonornyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak QaxkTop ycroiuuBocTH 3KocucteM. CoxpaHeHHE OHOJIIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

Yuenue B. U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa omochepst. XKusoe
BemlecTBO U ero gpyHkiuu. OcobenHoctu OGuocepsl Kak rnodanbHOM dKOCUCTeMbl. J[nHamMuueckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopoTsl BemiectB M OHOT€OXMMHUYECKHME IMKIBI 3JIEMEHTOB (yrjiepoja, as3oTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emnn. AHTPONOTreHHbIE U3MEHeHUs B Ouocdepe. ['nmodanbHbIe
9KOJIOTMUYECKUE TPOOIJIEMBI.

CocymiectBoBaHue TpUPOAsl M 4yenoBedecTBa. CoxpaHeHHuE OMOpa3HOOOpas3usi Kak OCHOBA
ycroiunBocTd Onocheprl. OCHOBa pPalMOHAIBHOTO YIPABICHHUS MNPUPOJHBIMU pECypcaMu M HX
ucrnoib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl n cxemsl: «lIumessle 1enun», «buoleHO3: cocTaB U CTPyKTypa», «llpupoansie
cooOuiectBay, «lLlenu nuranusy, «koaoruueckas nupamuaay, «buocgepa u yenoBek», « Ikocucrema
LIIMPOKOJIMCTBEHHOTO Jieca», «DKOocHucTeMa XBOWHOro jeca», «buoreHo3 Bomoémay, «ArpoueHos»,
«IIpuMepHBIE aHTPOIIOT€HHBIE BO3JCUCTBUS Ha NPUPOLY», «BaKHEWIIMEe UCTOYHHMKHU 3arpsi3HEHHS
BO3[lyXa M TPYHTOBbIX BOa», «[louBa — BakHelmas cocraBisiomias Ouocdeprr», «DaKTOPHI
nerpaganuu mousy, «[lapaukoBsiii 3hdexTy, «PakTopsl paTuOAKTUBHOTO 3arps3HeHHs] 6rocheps,
«Obmas crpykrypa Ouochepr», «Pacnpoctpanenue xuzHu B Ouochepe», «O30HOBBIM IKpaH
o6uocdeps», «Kpyroopor yriepona B 6uochepe», «KpyroBopor a3zora B mpupojie».

ObopynoBanue: Mojenb-anmiukanus «TunuuHbsle OuoLeHOo3b», TepOapuil «PacturenbHble
cooOmiecTBay, Kojutekuun «buorenosy, «Bpeaurenn BaXHEHIINX CENbCKOXO3HCTBEHHBIX KYJIbTYpPY,
repOapuy U KOJIJIEKIUU PACTEHUHN U )KUBOTHBIX, PUHAJIEKAIINE K PA3HBIM 3KOJIOTHYECKUM TPpYIIaM
onHoro Buaa, Kpacnas kauura Poccuiickoit @enepanuu, n300paskeHus: OXpaHsIeMbIX BUI0OB PaCTEHUN U
KUBOTHBIX.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'A HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBnmMBalTCs TpeOOBaHUS K  pe3yJbTaTaM OCBOCHUS
0o0y4arolMMHUCSl MPOTrpamMM CpelHero oO0miero o0pa3oBaHUs: JIMYHOCTHBIM, METANpEAMETHBIM U
MIPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B crpykType JAMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IHpenMera «buonorus» BbIIEICHBI
CJIEIIOIME COCTABJISIFOIINE: OCO3HAHNE O0YUYAIOIIMMHUCS POCCUMCKON TpakIaHCKON UIEHTUYHOCTH —
TFOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSITENBHOCTH W CaMOOIPEAEICHUI0, HAJIMYKME MOTHBALUMU K
o0ydeHuto OWOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHM JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [[EHHOCTEH W UCTOPUYECKHUX TPAJULUN Pa3BUTHS OMOJIOTHMYECKOTrO 3HAHHWSA, TOTOBHOCTh U
CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH NESATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMHM, NPUCYLIIMMU CHCTeME OHOJOTHYECKOro o00pa3oBaHUs, HAJIMYUE SKOJIOTUYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTABUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «bruoorus» AOCTUTaloTCsa B €AMHCTBE y4eOHOM
U BOCIUTATEIbHOM  JIEATEIBHOCTH B  COOTBETCTBMM C  TPAAUIMOHHBIMM  POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKHMMH U JIyXOBHO-HPAaBCTBEHHBIMHM I€HHOCTSMH, HPUHATHIMU B
oOmiecTBe NpaBWJIaMU M HOPMaMu IMOBEACHHUS M CIOCOOCTBYIOT MIpoOIeccaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUs U CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEH MO3ULMM JIMYHOCTH, HaTPUOTU3MA,
YBaXEHMSI K 3aKOHY M IIPaBOIOPSAIKY, YEJIIOBEKY TpyJa M CTaplieMy IIOKOJEHHIO, B3aUMHOIO
YBa)KEHUS, OEPEKHOTO OTHOMICHUS K KYJbTYPHOMY HACIEIUIO M TPAJUIMSIM MHOTOHAIIMOHAIHLHOTO
Hapopa Poccuiickoi @enepannu, NpUpoJe U OKPYKAIOIIEH cpee.

JIndHOCTHBIE pE3yJIbTaThl OCBOEHUS y4eOHOro mnpeamera «buonorus» MOMKHBI OTpaxkarhb
TOTOBHOCTh M CIIOCOOHOCTh OOy4aroluxcsi PYKOBOACTBOBAaThCA CGHOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHUEHTAIMil, IMO3UTUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCUMCKOrO OOIIECTBA, PACHIMPEHUE >KU3HEHHOI'O
OIbITAa M ONBITA JEATENBHOCTH B IPOLECCE PEaIU3alUU OCHOBHBIX HANpPAaBICHWM BOCIMTATEIbHON
JESATEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTh T'PAXKIaHCKON MO3UIMU O0YyYaIOIIErocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YJieHa POCCUICKOro 00IeCTBa;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIOPSIKa;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH [EATENbHOCTH NPU CO3JAAHUU YUEOHBIX IMPOEKTOB,
pelIeHnr yueOHbIX U TO3HABATENIbHBIX 33/1a4, BHIITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3MILHUIO 10 OTHOIIEHHUIO K SBJICHHUSIM COBPEMEHHOU
KHU3HU U OOBACHATH €€;

YMEHHE YUYWUTHIBaThb B CBOMX JIEHCTBUSAX HEOOXOIUMOCTb KOHCTPYKTMBHOTO B3aMMOJEHCTBUS
JOJIEH ¢ pa3HbIMU YOKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUAIIBHBIM TOJI0XKEHHEM;

TOTOBHOCTh K COTPYAHMYECTBY B IPOLECCE COBMECTHOIO BBINOJHEHHUS  Y4YeOHBIX,
IIO3HABATENbHBIX U HUCCIEN0BATENBCKUX 3ajad, YBAKUTEJIBHOIO OTHOLIEHUS K MHEHUIO ONIIOHEHTOB
MIpH 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NESATENbHOCTH;

2) NaTPpUOTHYECKOT0 BOCIIUTAHMS:

Cc(OPMHPOBAHHOCTh POCCHMCKON TpakJaHCKOW HAEHTUYHOCTH, MATPHOTH3Ma, YBAXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepes PonnHOM, ropaocTH 3a CBOW Kpai, cBow Poauny,
CBOH S3BIK M KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOMOHAIIMOHAIIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEIMIO M NMAaMATHHUKAM IPHUPOJBI, JOCTHKEHUAM
Poccun B Hayke, HICKyCCTBE, CLIOPTE, TEXHOJIOTUSAX, TPYAE;



CIIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHICKHX YYEHBIX B CTAaHOBJCHHE W pa3BUTHE OWOJIOTHH,
MOHMMAaHHMsI 3HA4eHUs1 OMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00II1eCTBA;

uzeitHas yoexaEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OIICHHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSCH Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSM, CO3JAHUI0 CEMbUM Ha OCHOBE OCO3HAHHOIO
IIPUHATHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TpaAULIMAMU Hapo1oB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas OSCTETHKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOLICHHIA;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ EHHOCTH;

TFOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE NPOSBIATh KayecTBa
TBOPYECKOMN JTUYHOCTH;

5) ¢pusznuyeckoro BocnuTaHus, GOPMUPOBAHHUS KYJIbTYPbI 310POBbS H 3MOLHUOHAJIBHOIO
0J1aronoyyus:

MOHMMaHWE M peaju3alys 3I0pOoBOro M Oe3omacHOro oOpas3a XH3HH (340pPOBOE NHUTAHUE,
COOJIIO/ICHNE THUTMEHHYECKUX MpaBHJI U HOPM, COalaHCUPOBAHHBIA PEXUM 3aHSATHH WM OT/AbIXA,
perymsipHas pu3nUeckasi akTUBHOCTD), OEPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILEHUS K
coOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 3/I0POBbBIO;

[IOHMMAaHHUE LIEHHOCTU MPaBWJ UHAMBUAYAIBHOTIO M KOJUIEKTUBHOIO 0€30IacCHOIO MOBEJIEHUS B
CUTYaLUAX, YIPOXKAKOIUX 340POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBUNA U HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOJIeHHs aIKOToJs,
HapKOTUKOB, KypeHHs);

6) TpynoBOro BocnuTaHus:

TOTOBHOCTB K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10J100ue;

TOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLMAJIBHON HaIIPaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INITAHUPOBATH U CAMOCTOSATENBHO BBIIOIHATH TaKYIO JeSTEIbHOCTD;

UHTEpPEC K pas3auuHbIM cdepaM MNpodeccuoHalbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OyayIieit mpodeccun u peaaTn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) IKOIOTHYECKOr0 BOCTIMTAHUSA

9KOJIOTMUYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HMCTOYHMKY >KM3HM Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIEHUE YPOBHS OJKOJIOTUYECKOH KyJIbTyphl: MNPUOOpPETEHHE ONbITa IUIAHUPOBAHMS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX MOCJEICTBUN AJI1 OKPYXKAIOIIEH Cpenbl;

OCO3HaHUe T7100aIbHOr0 XapaKkTepa dKOJOTMYeCKUX MpobiieM U MyTel X peleHus;

CIOCOOHOCTH HCIIOJIb30BaTh MpUOOpETaeMble MPU W3YYEHUHU OUOJIOTMM 3HAHUS U YMEHUS NpU
peleHn Mpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM IPUPOIONOIb30BaHUEM (COOMIOIEHNE TpaBUII
MIOBE/ICHNS B MPUPOJIE, HAIIPABICHHBIX Ha COXPaHEHHE PABHOBECHS B DKOCHCTEMAaX, OXpaHy BHUOB,
IKOCHUCTEM, OMoChephl);

AKTUBHOE HEINpPUATHE JEUCTBUM, NMPUHOCALIUX BpEJ OKPYKAOLIEH NMPUPOIHOM Cpele, yMEHue
MIPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHUMAEMbIX JeHCTBUN U
MpeA0TBpALIATh UX;



HaJIM4YME€ Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, OKOJIOTMYECKOM KYyJBTYpbl, OIBITA
NESTEIbHOCTH 3KOJOTUYECKON HaIlPaBJI€HHOCTH, YMEHHUS PYKOBOACTBOBATHCS MU B MIO3HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIbHON IIPAKTHKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON AEATEILHOCTU
9KOJIOTMYECKOHN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM U OOIIECTBEHHOM MPaKTUKU, OCHOBAHHOI'O Ha JUAJIOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJILCKOM KYJBTYPbl KAaK CpPEACTBA B3aUMOJICHCTBUS
MEXJ1y JIFOJIbMU U TIO3HAHMSI MUPA;

IIOHMMaHue creuu(uku OHOJIOTMM Kak HayKd, OCO3HaHMs €€ poiau B (opMUpOBaHUU
palMOHAIBFHOIO HAyYHOI'O MBIIUICHUS, CO3/IaHUM LIEJIOCTHOTO MPEACTaBIEeHUs 00 OKpYKarolleM MUpe
KaK O €IUHCTBE NPUPOJBI, YEIOBEKAa M OOILIECTBa, B MO3HAHUHM IMPHPOTHBIX 3aKOHOMEPHOCTEH M
peleHn: mpodIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTMH Ul COBPEMEHHOM IMBUIN3ALMU: 00ecrieueH!s] HOBOTO
YPOBHS pa3BUTUSA MEAMLUHBI, CO3/laHHE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peIIaTh
pecypcHble MpoOieMbl pa3BUTHs 4YEJIOBEYECTBA, IOMCKAa IyTed BbIXoJa M3 IIOOAIbHBIX
9KOJIOTMUECKUX MpolieM U obecrneueHus Inepexoia K yCTOHYMBOMY pa3BUTHIO, PALMOHAIBHOMY
HCI0JIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B IOJyY€HHUM OWOJIOTMUECKUX 3HAHMH B ILEIAX IOBBILIEHUS O0OLIeH
KyJbTYpbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKIMOHAJIbHON
IPaMOTHOCTH 00y4Jaronuxcs, GopMupyemMoit mpu u3y4eHun ONoIOTHH;

[IOHMMAaHUE CYIIHOCTU METOJOB II03HAHHUSA, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh MOJIyd4aeMble 3HAHU [ aHaIu3a U OObACHEHUS SIBICHUM OKPY KAIOLIEro
MHUpPa M IPOUCXOJAIIUX B HEM M3MEHEHMH, YMEHHE JielaTh OOOCHOBAHHBIC 3aK/IIOUEHHsS HAa OCHOBE
HAYYHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C HENIBIO OTYUYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIOJIB30BATh OMOJIOTHYECKUE 3HAHUS ISl PEIICHHs TPoOIeM B
pEaJIbHBIX KU3HEHHBIX CUTYyalUsX;

OCO3HAaHHE ILIEHHOCTH HAay4YHOW JEeATENbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH IPOEKTHYH U
HCCIIEIOBATENbCKYIO S TEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIyYEHHIO HOBBIX 3HaHUH 110 OMOJOTMU B COOTBETCTBHUH C KU3HEHHBIMU NTOTPEOHOCTSAMMU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS yueOHOro mnpenMera «buojorusy) BKIIOYAOT:
3HaQUMMbIe I8 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOy4YAOMIMXCA  MEXKIUCIHUIUIMHAPHBIE
(MexmpenMeTHbIe) OOleHayYHbIe MOHATHS, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U
crnenu(uKy METOJO0B TMO3HAHMs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HaykaX (BEIIeCTBO, SHEPTrus,
SIBJICHHUE, TMPOIIECC, CUCTeMa, HAy4HbIH (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WccaeoBaHue, HAOMIOICHWE, W3MEPEHHE, SKCIEPUMEHT U JAPYTIHX), YHHBEPCAJIbHBIE YydeOHBIE
neiicTBus (TO3HaBaTeNbHbIE, KOMMYHUKATUBHEIE, PErYIsSTUBHBIC), oOecreunBaronme GopMUpOBaHUE
(YHKIIMOHATTFHOW TPaMOTHOCTM M COIMATBHOW KOMIIETCHIIMH OOYYarolMuXcCsi, CIHOCOOHOCTh
00ydJaronuxcsi MCIOJIb30BaTh OCBOCHHBIE MEXKIMCIUILUIMHAPHBIC, MHPOBO33PEHUECKUE 3HAHHUS U
YHUBEpCaJIbHbIC YUeOHBIC JCHCTBUS B MIO3HABATEIHLHON M COIMATBLHOM MPAKTHKE.

MeTtanpeaMeTHble pe3yiabTaThl OCBOSHUS MPOTPaMMbl CPETHETO O0IIero 0Opa3oBaHus AOKHBI
OTpa)aTh:

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBUS:

CaMOCTOSITENILHO  (OPMYIUPOBAaTH W  aKTyallM3UpoBaTh mpobiemMy, paccMaTpuBath €€
BCECTOPOHHE;



WCIOJIb30BaTh MPH OCBOCHHM 3HAHWN MPHEMBI JIOTUYECKOTO MBIIUICHUS (aHAIn3a, CHHTE3a,
CpaBHEHHUs, Kiaccuukaru, o000IIeHNS), paCKPBIBATh CMBICT OMOJOTUYECKUX TMOHATUN (BBIACISATH
WX XapaKTepHbIC PU3HAKHU, YCTAHABIMBATD CBSI3U C IPYTUMH TIOHSATHIMH);

OTIPENIENIATh LENH ETSIFHOCTH, 3a/1aBasi MapaMeTPhl K KPUTEPUU UX JTOCTHKCHHUS, COOTHOCHTD
Pe3yIbTAThI ASSITEILHOCTH C TIOCTABICHHBIMU LIEISIMU;

MCIOJIH30BATh OMOJIOTUYECKUE TIOHATHS J1s1 O0OBsICHEHUS (PAKTOB U SIBIICHHUN KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE DPACCYXJICHUS (MHIAYKTUBHBIC, JICAYKTUBHBIC, 110 AHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH M TIPOTUBOPEYHsI B PACCMATPUBACMBIX SIBICHUSX, (DOPMYyJIUpOBATH BBIBOABI U
3aKITIOYCHUS;

NPUMEHSATh CXEMHO-MOJICNIbHBIE CPEJACTBAa JJIsl MPEICTABICHHUS CYIIECTBEHHBIX CBA3CH W
OTHOIICHUHA B HW3yYaeMbIX OHOJOTHMYECKUX OOBEKTaX, a TakKXKe IMPOTUBOPEYUH pPAa3HOTO poJa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH pEIIeHUs NMPoOJIeMbl C YYETOM aHaIM3a UMEIOIIUXCS MaTepUAbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIICICTBUI IESTEILHOCTH,

KOODJIMHUPOBaTh W  BBINOJHATH PabOTy B YCJIOBUSX pEAbHOIO, BHUPTYaJIbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KHU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE el CTBHA:

BJIQJICTh HABBIKAMU Y4YCOHO-HCCIICOBATEILCKOM W TPOCKTHOW JCATEIBHOCTH, HaBBIKAMH
paspemieHuss TpoOieM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CAaMOCTOSITEIIBHOMY TIIOMCKY METO/IOB
peleH s MPaKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB TO3HAHUS;

UCIOJB30BaTh PA3JIMYHbIC BHUJBI JICATEIILHOCTH IO TIOJYYCHUIO HOBOTO 3HAHUs, €ro
WHTEPIpPETAIMU, TIPEOOPa30BAHHUIO M IPUMEHEHHIO B YYCOHBIX CUTYAIUAX, B TOM YHCJIC IIPH CO3J[aHUN
Y4eOHBIX ¥ COITUAIBHBIX ITPOCKTOB;

dbopMUpOBaTh HAYYHBIA THIT MBIIUICHUS, BIAJACTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYCBBIMU
MOHATUSIMHU M METOJAMU;

CTaBUTh M (OPMYIHpPOBaTH COOCTBEHHBIE 3aJauyd B O0pa30BaTEIbHOW JEATENBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U M aKTYaJIM3HPOBAThH 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pellleHrs, HaXOAUTh apryMEHTHI IJI JOKa3aTeNbCTBA CBOMX YTBEPXKICHHI, 3a/aBaTh MapameTpbl U
KPUTEPUU PELICHUS;

aHAJM3UPOBATh MOJIyYEHHBIE B XOJI€ PEIICHHUS 3a7aull Pe3yJIbTaThl, KPUTHUECKH OLIEHUBATh WX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILLECTBIIATh II€JICHANPABICHHBI TOMCK IIepeHoca CpeACTB M CHOCOO0OB JeicTBUSA B
PpoeCCHOHANIBHYIO CPELY;

YMETh IEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTHYECKYIO 00JIACTH )KU3HEICATEITLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE UJICH, TIPeJIaraTh OPUTUHAIBHBIC TIOXO bl U PEIICHHS, CTABUTH TPOOJIEMBI U
3aJ1auu, IOMYCKAIOIINe aTbTePHATHBHBIC PEIIICHHUS.

3) padora ¢ unopmanmei:

OpPUEHTUPOBATHLCS B PA3TUYHBIX HCTOYHHUKAX WH(OpMALIUU (TEKCTE yUeOHOTr0 MOCoOusl, HayJyHO-
MOMYJISIPHOM JTUTEpaType, OMOIOTHYECKUX CIOBAPSAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B MlHTEpHETE), aHAM3UPOBATh HHPOPMAIINIO PA3THYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HENMPOTHBOPECYHBOCT;

dbopMynupoBaTh 3ampockl W TPUMEHATH pa3IUYHbIE METOJbI MPU TIOUCKE U O0TOOpe
Onoorudeckoit nHGopMaIuu, HeOOXOIMMOH JIJIS BBIIIOJIHEHUS yUeOHBIX 3a/1a4;



npuoOpeTaTh OMBIT HCHOJB30BAHUSA WH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
COBEPILICHCTBOBATH KYJIBTYPY aKTHUBHOT'O MCIOJIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHHS  OMOJIOTHYECKOM
nHpopManuu (cxembl, Tpauku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

UCIOJB30BaTh HAYYHBI S3bIK B KayecTBE CPEACTBA MpPH paboTe C OHUOIIOTHYECKOM
uHbopManMell: MPUMEHATh XHUMHUYECKHe, (U3NYeCKHe M MaTeMaTWYecKHe 3HAaKd U CUMBOJIBI,
¢dopmynbl, aOOpeBuaTypy, HOMEHKJIATypy, HCIOJb30BaThb M  INPeoOpa3oBbIBaTh  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3alIUTHI UH(OpMAIMH, HHPOPMALMOHHONW 0E€30M1aCHOCTH
JMYHOCTH.

OgiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) odomenmne:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BCeX c(epax *KM3HH, aKTHUBHO y4acTBOBATh B TUAJIOTE WU
JMCKYCCHH TIO CYIIECTBY 00CYKJaeMoil TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCUTEJIBHO BBINIOJHEHUS MpeagaraeMoil 3ajaud, Y4YUTbIBaTb MHTEPEChl M COIJIACOBAaHHOCTb
MO3ULMH APYTUX YYACTHUKOB JIMAJIOTa WU TUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBA OOILEHUS, NOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyallMd, yMEThb CMST4YaTh KOH(DIMKTHI U BECTH
MIEPErOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUsI IPYTUX
JOAEH, TMPOSIBIATH YBAKUTEIBHOE OTHOIIEHHWE K COOECeHUKY M B KOPPEKTHOH Qopme
(bopMyIHpOBATH CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeIbHOCTD:

IIOHMMaThb U HCIOJb30BATh IPEUMYIIECTBA KOMAaHIHOW M HWHIMBUAYAJIBHOW pabOThl IpH
pelneHn ONOIOTHIECKOM MPo0IeMbl, 000CHOBBIBAaTh HEOOXOJUMOCTh IPUMEHEHHUS TPYIIOBBIX (hopMm
B3aMMOJICHCTBHS MIPH PEUICHUN y4eOHOM 3a1auu;

BbIOMpPAaTh TEMAaTHUKy W METOJbl COBMECTHBIX JEMCTBUH C ydu€TOM OOIIMX HHTEPECOB MU
BO3MOKHOCTEH Ka)K0r0 WieHa KOJUIEKTHUBA;

MIPUHUMATH [IEJH COBMECTHOM JIEATEFHOCTH, OPTAaHU30BBIBATh U KOOPAUHUPOBATH JICHCTBHS 110
€€ JOCTHKEHHIO: COCTAaBJIAThH IUIAH JEHCTBHM, pacHpenessiTb PO C Y4ETOM MHEHHMM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLIEHMBATh KAayeCTBO CBOErO BKJIAJa M KaXIOrO Y4YacTHHKA KOMaHJbl B OOLIMH pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npe/uiaraTh HOBBIE TPOEKTHI, OIICHWBAaTh HWJEH C TO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMYECKOe MOBEACHUE B PA3IUYHBIX CUTYallUsAX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

Osiaenne yHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJIOrMYECKHEe 3HAHUS JUIS BBISIBJICHUS TPOOJIEM M MX PELeHUs B KU3HEHHBIX U
Y4eOHBIX CUTYaIHsIX;

BBIOMPAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWH IEJEBbIE W CMBICIOBBIE YCTAaHOBKH B CBOUX
JIeUCTBUSAX M TOCTYIKAaX IO OTHOUIEHHIO K KMBOM MpPUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MIO3HABATEIBHYIO JESITEITLHOCTD, BBISIBIISITH MMPOOJIEMBI, CTABUTH
1 GOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B 00pPa30BaTEILHON ACITETHPHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH pEIIEHUs MpOoOJieMbl C Yy4ETOM HUMEIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOUYTECHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;



pacuIMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO W TIPOSBICHHIO IMUPOKON SPYAMIIMM B Pa3HBIX 001aCTsIX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpHBI YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMU ITO3HABATEIBHOW pedIeKCHH KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUU H
MBICIMTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB M OCHOBAHHI, MCIIOJIB30BaTh NMPUEMBI pedIeKCUn s
OLIGHKH CUTYaIllH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE cedsl U IPYTHX:

MIPUHUMATD ce0sl, TOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX HPU aHAJIU3€E PE3YIbTAaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YEJIOBEKA.

HNPEIMETHBIE PE3YJIbTATHI

[IpenMerHbie pe3ynbTaThl ocBoeHus mporpamMmmbl COO mo Ouonoruu Ha ©6a30BOM YpOBHE
BKJIFOYAIOT crienuuyeckue s y4eOHoro mpeamera «buonorws» HaydHble 3HAHHWS, YMEHUS W
CTOCOOBI JACWCTBUI MO OCBOCHHIO, MHTEPIPETAIMN U MPEOOPa30BAHUIO 3HAHUN, BUBI IESTEILHOCTH
0 TOJIyYEHHUI0 HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTyaIUsIX, a TaKXkKe B
peaNIbHBIX KU3HEHHBIX CUTYyAIlHMsIX, CBS3aHHBIX C Ouonorueid. B mporpamme mpenMeTHbie pe3yabTaThl
MPEJCTABIICHBI 110 T0JIaM 00y4eHUSI.

[IpeameTHbie pe3ynbTaThl OCBOEHUS yueOHOTo mnpenmera «buonorus» 6 10 knacce NOTKHBI
OTpa)aTh:

chOpPMUPOBAHHOCTh 3HAHMM O MeECT€ M pPOJU OHOJNOTMM B CHUCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHBI MHUpA U
HAay4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruy, (PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl peLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COAEpXKaHHe OUOJOTMYECKUX TEPMUHOB W TOHITHM: KU3Hb, KIETKa,
OpranusM, MeTaboiau3M (OOMEH BeUIeCTB U MPEBpAIeHHE SHEPTHH), TOMeocTa3 (CaMOPETyIISIIHS),
YpOBHEBasi OpraHu3alus *KUBbIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PEMPONYKIIUs), HACIEACTBEHHOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHUE;

yMEHHE Uu3Jaratb OWONOTHMYecKHe TeopuH (KJIETOYHas, XpOMOCOMHas, MYyTallMOHHas,
LEHTpaIbHAas JIOTMa MOJEKYIsApHOi O6uonorun), 3akoHsl (I'. Mengens, T. Moprana, H. V1. BaBunosa)
1 ydeHus (0 LIEHTpaX MHOrooOpasusi U IMPOUCXOXKJIEHUs KylbTypHbIX pacteHuil H. 1. Basuioa),
OTIPEIEIATH TPAHUIIBI X PUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJICHNE U ONHMCAHUE JKUBBIX
CUCTEM, TMPOILIECCOB W SBICHUH, OpraHM3alus M TMPOBEACHHE OWOJIOTHMYECKOTO HKCIEPUMEHTA,
BBIJIBIDKEHUE TUIIOTE3bI, BHISBJICHUE 3aBUCHUMOCTH MEXKIY HCCIIEIYEeMbIMU BEIMYMHAMHU, OOBSICHEHUE
MOJTYYEHHBIX Pe3YyJbTAaTOB, UCIIOIH30BAHHBIX HAYYHBIX TOHITHH, TEOPUN U 3aKOHOB, YMEHHUE JIeTIaTh
BBIBO/Ibl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKKM BHUPYCOB, KIETOK MPOKAPHOT U 3BYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH MpPOIECCOB: OOMEHa BEIIECTB U
MpPEeBpALICHUs] SHEPruu B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO W DHEPreTUYECKOro OOMeHa,
XEMOCHHTE3a, MHTO03a, MeWO03a, OIUIOAOTBOPEHUS, PAa3MHOKEHMs, WHIUBUIYAIbHOTO Pa3BUTHS
opraHusMa (OHTOTeHe3);



YMEHHE NPUMEHSTHh TONyYEHHBIC 3HAHUS IS OOBSICHEHUS OHMOJOTHYECKHUX IPOIECCOB H
SIBIIGHUHM, JUIsl TIPUHSITHS MPAKTHUYECKUX PENICHUN B MOBCEAHEBHOW >KM3HH C IIENBI0 OOECTeUeHUs
0€30MMacCHOCTH CBOETO 370POBbSl M 3/10POBbS OKPYXKAIOMIMX JIIOAEH, COONIOACHUS HOPM I'PaMOTHOTO
MOBEICHUS B OKpYXKalolled MNpUpPOJHON cpele, INOHMMaHHWE HEOOXOJWMOCTH HCIOJIb30BaHUs
JOCTUKEHUN COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTHUH IS PAIIHOHATBHOTO TIPUPOIOTIOIH30BAHUS;

YMEHHE PelIaTh JIEMEHTAPHbIC TEHETHYECKHE 3a7]a9d HA MOHO- M JUTUOPUTHOE CKPEIIMBaHNE,
CIICTJIEHHOE HACJIEJI0BAaHUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAaHUS JUIsl MpEeICKa3aHus
HACJIEIOBaHUs MPU3HAKOB Y OPraHU3MOB;

yYMEHUE BBIOTHATH TAOOpaTOPHBIE M MPAKTHYECKUE pabOThI, COOII0IATh MpaBuia MpH padboTe ¢
y4e0HBIM U JIA0OpaTOPHBIM 000PYAOBaHUEM;

yMEHHE KPUTUYECKH OILIEHHBAThb W HUHTEPIPETUpOBaTh HH(POpMaIMIO OHUOIOTHYECKOTO
CoJIep>KaHusl, BKIIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBAa MAaCCOBOM
nH(OpMAaILINY, HAYIHO-TIOMYJIIPHBIC MAaTEPUAIIBI), ITHUECKUE ACTIEKTHl COBPEMEHHBIX MCCIICIOBAHHIA B
OHMOJIOTHY, MEIUIHE, OMOTEXHOIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE 1 YCTHBIE COOOIIEHUs, 0000111ass OMOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OUoJIOTHH.

[IpenMeTHbIie pe3ynbTaThl OCBOCHHUs ydeOHOro mpenmera «buonorus» ¢ 11 Knacce AOMKHBI
OTpaXaTh:

cOPMUPOBAHHOCTh 3HAHWW O MECT€ M POJM OHOJOTMU B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHBI MUpA U
HAy4YHOTO MHPOBO33PEHHUS, O BKIJIAJE POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pPa3BUTHE
ouosoruu, PyHKIMOHAIEHON rPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHHS )KU3HCHHBIX 3a]1a4;

YMEHHE pPACKPBIBATh COJEPKAHWE OUOJOTHYCCKUX TEPMUHOB W TIOHSTHW: BHJ, IOMYJISIHS,
reHo(OH, HBOIIOLHUS, ABMXKYIIME CUIbl ((PaKTOpBI) BOJIIONUHU, MPUCIOCOOIEHHOCTH OPraHU3MOB,
BUJI000pa30BaHUe, JKOJOTHYECKHe (aKTOPhI, HIKOCHCTEMa, MPOJYIEHThI, KOHCYMEHTHI, PEIyIeHTHI,
I[N MTUTAHUS, YKOJIOTUYECKas TMpaMuia, OMOreoneHos3, ouocdepa;

yYMEHHUE u3JiaraTb OUojorudeckue Teopuu (dBostornronnas teopust U. JlapsuHa, cuHTeTUUECKAs
TEOpHs HBOJIIOIIMK), 3aKOHBI U 3aKOHOMEpPHOCTHU (3apozbiiieBoro cxoactsa K. M. bapa, yepenoBanus
TNIaBHBIX HampaBieHuid u mytei osBomoumu A. H. CesepuoBa, yuenus o Ouocdepe B. U.
Bepnasckoro), onpenensiTe TpaHUIlbl UX MPUMEHUMOCTHU K JKUBBIM CUCTEMAaM;

YMEHHUE BJIaJIeTh METOJaMU HAYYHOTO TMO3HAHUs B OMOJIOTHHU: HAOIIOJACHUE U OTMCAHUE KUBBIX
CHUCTEM, IMpOILIECCOB W SBICHUH, OpraHu3alus M TNpPOBEACHHE OWOJIOTMYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHHE THIOTE3bI, BBISABICHUE 3aBHCUMOCTH MEX]y HCCIEAYEMbIMH BEIMYHMHAMH, OOBSICHEHHE
MOJTYYEHHBIX Pe3yJbTAaTOB, UCIIOJIH30BAHHBIX HAYUYHBIX TMOHITHI, TEOPUNA U 3aKOHOB, YMEHHUE JIeTIaTh
BBIBOJIbI HA OCHOBAHUH TTOJIYYEHHBIX PE3YJIHTATOB;

YMEHHE BBIICNATh CYIIECTBEHHbIE MPHU3HAKA CTPOCHHUS OWOJIIOTUYECKUX OOBEKTOB: BHUJIOB,
MOMYJISAIMHI, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OMOTEOIIEHO30B M IKOCHUCTEM, OCOOEHHOCTHU
MIPOLIECCOB:  HACJEJICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,  BHI000pa3oBaHMUs,
MIPUCTIOCOOJIEHHOCTH OPTaHWU3MOB, JACHCTBUS JKOJIOTHUYECKUX (DaKTOPOB HAa OpPraHU3MBI, IMEepeHoca
BEILIECTB M IOTOKAa 3HEPTrUUM B SKOCHCTEMAaX, AHTPONOTECHHBIX W3MEHEHUN B SKOCHCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHUECKUX ITUKIOB B Onocdepe;

YMEHHUE TPUMEHSATH TOJYYCHHBIC 3HAHUS Ui OOBIACHEHHS OWOJIOTHYECKUX TPOIECCOB |
SIBJICHUH, ISl TPUHATHSI MPAKTHUYECKUX PEIICHW B TOBCEIHEBHOW >KH3HU C IO OOCCTICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI M 3I0POBbS OKPYXKAIOMIMX JIFOACH, COONIOJACHUS HOPM TPaMOTHOTO
MOBEJCHUS B OKpYXKalIIed MPUPOJHONH cpeAe, TNOHMMaHHWE HEOOXOJWMOCTH HCIOIb30BaHUS
JTOCTHKEHHU COBPEMEHHON OMOJIOTUH JIJIS1 PAIIMOHATIEHOTO TIPUPOOTIOIB30BaAHNS,

YMEHHUE PeIIaTh dJIeMEHTapHbIE OMOJIOTHYECKUE 3a]]a4H, COCTABISATh CXEMBbI TTEPEHOCA BEIIECTB
Y DHEPTHH B SKOCUCTEMaXx (IIeTH MUTaHWs);

yYMEHHE BBITIOJHATH Ta00PAaTOPHBIE U MpaKTHUeCKrue paboThl, COOMIOAATH MpaBuiIa Mpu padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBAaHUEM;



YMEHUE KpPUTHYECKHM OICHMBATh M WHTEPHPETHPOBATH HHPOPMALUIO OHOIOTHYECKOTO
COACPIKaHNs, BKIIIOYAIOIITY0 IMICCBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX UCTOYHUKOB (CpeHCTBa MaccoBOU
nHpOpMAIMY, HAYYHO-TIOMYJISIPHBIE MaTepHajbl), paccMaTpUBaTh TIOOAIBHBIE HKOJIOTUYCCKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HITHIO;

YMEHHE CO3/IaBaTh COOCTBEHHBIC MMCHMEHHBIC H YCTHBIE COOOIIEHUs, 000011asi OMOIOTHIECKYIO
I/IH(l)OpMaI_[I/IIO N3 HCCKOJIBKUX HCTOYHHUKOB, I'PAMOTHO HCII0JIb30BATh HOHATUNHBIN arrapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(ungposbie)
n/  pasjiesioB U TeM Becer  KoHTpoubH IpakTHyeck
o0pa3oBaTe/ibHbIE
1| NporpaMMmel 0 ble padoThI ue padoTsl
pecypchbl
N bu6mmoreka [IOK
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
JKuBbIe cUCTEMBI U bubmorexa LOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus 92
XuMU4eCcKun bu6mmoreka [IOK
3 COCTaB U CTPOCHHE 8 1 1 https://m.edsoo.ru/7f41c2
KJIETKU 92
KuznenesrenbHOC bubmorexa HOK
4 6 https://m.edsoo.ru/7f41c2
Th KJICTKH 92
Pasmuoxenue u
HHHBITY AT HOE bu6mmoreka [IOK
5 Y 5 1 https://m.edso0.ru/7f41c2
pasBuTHE 92
OpPTaHHU3MOB —
HacnencrBennoct bu6mmoreka [IOK
6 b U U3BMEHYHBOCTD 8 1.5 https://m.edsoo.ru/7f41c2
OpraHu3MOB 92
Cenexmust
O AHIBMOB bu6mmoreka [IOK
7 P ' 3 1 https://m.edsoo.ru/7f41c2
OCHOBBI 92
OMOTEXHOJIOTUHU —
bu6mmoreka [IOK
8 PesepBHoe Bpems 1 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO YACOB 34 3 4

[10 ITPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

N HanmenoBanun KoauvecTBo 4acoB DJIeKTPOHHbIE
" e pa3aesioB H (uudpoBbIe)
n/ Becer  Konrpoanunl  IlpakTHuecku
TeM oOpa3oBaTejibHbIE
I 0 e padoThbI e padoThbI
NPOrpaMmblI pecypcbl
bub6nmoreka [IOK
DBOJIIOIIMOHHAS
9 1 https://m.edsoo.ru/7f41cc7
ounomnorus A
Bo3HukHOBEHU
bu6nmoreka [IOK
€ ¥ pa3BUTHE
9 0.5 https://m.edsoo.ru/7f41cc7
JKU3HU Ha 4
3emie B
Opranusmsl 1 bubnuoreka [IOK
OKpYyXKaroIast 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
Coo0OmiecTBa u bu6nmorexa LIOK
IKOJIOTHYECKUE 9 https://m.edsoo.ru/7f41cc7
CUCTEMBI 4
bubnuoreka [IOK
PesepBHoe
2 https://m.edsoo.ru/7f4lcc7
BpeMs 4
OBIIEE
KOJIMYECTBO
34 0 2.5
YACOB I1O

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoanuecTBO yacoB JJ1eKTPOHHBbIE
Ne T Jara nugpoBbie
n/n eMa ypora Bcero Konrpoannere TpaxTuyeck u3yyeHusi o0pazoBaTe/bHbIE
padoThI ue padoTsl
pecypcenl
bu6mmoreka [IOK
https://m.eds00.ru/863
1 buomnorus B cucreme 1 6122
HayK 03.09.2024 https://m.eds00.ru/863
£632a
Mertoapl MO3HAHKS
YKUBOU MPUPO/IBI.
[IpakTrueckas pabora
bubmuorexa [JOK
Ne 1 «Mcnons3oBanue
2 1 0.5 https://m.edso00.ru/863
Pa3IMYHbIX METOJIOB 10.09.2024 06122
MIPY U3YYCHUH
OMOJIOTHYECKHX
00BEKTOBY
buonornueckue bu6mmoreka [JOK
3 CUCTEMBI, IIPOIIECCHI U 1 17.09.2024 https://m.edso00.ru/863
HAX U3yYCHHUE e6564
XUMHUYECKUN COCTaB bu6mmoreka [IOK
4 kineTku. Boga u 1 94.09.2024 https://m.eds00.ru/863
MHWHEPAIBHBIE COJIN e674e
benku. CocraB n bubmiorexa LOK
5 1 https://m.eds00.ru/863
CTpOeHHUe OEIKOB 01.10.2024
e6b72
DepMeHTBI —
OMOJIOTHYECKHUE
KaTaan3aTophl.
JIaGoparopHas paboTa
bu6mmoreka [IOK
Ne 1 «M3yuenune
6 . 1 0.5 https://m.edso00.ru/863
KaTaJIuTHYECKOMN 08.10.2024
e6b72
AKTHBHOCTH
(dbepMeHTOoB (Ha
TIpUMEepPE aMIJIa3bl I
KaTaJia3bl)»
bubmuorexa [JOK
7 YrneBopl. Jlummabr 1 5.10.2024 https://m.eds00.ru/863
e6870
bu6nmoreka [JOK
8 Hyxtentiobbie 1 https://m.eds00.ru/863
KUCIOTEL. AT®D 22.10.2024 N '
e6d5c
9 Hcropus u metoasl 1 1 bub6nuorexa [IOK



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

W3YYCHHUSI KIICTKU. 05.11.2024 https://m.edso0.ru/863
Kierounas Teopus €6e88
10 KiteTka xak neisoctaas
’)KUBasi CUCTEMA 12.11.2024
Ctpoenue
AYKapUOTHYECKOM
KJIETKH.
JlaGopaTopHas paborta
No 2 «M3yuenue bubanorexa [IOK
https://m.edso0.ru/863
CTPOCHHUS KIIETOK
= i K 05 19.11.2024 M0
paCTeHHH% HBOTHUHX’ T https://m.edso0.ru/863
rpuboB U GakTepuii e7160c
10, MUKPOCKOTIOM Ha
TOTOBBIX
MHUKpOIpenaparax u
HUX OIMCAHUEY
12 OOMeH BEIIECTB UIIH ]hSt1;16J.1/1;10Te;<a HO/I;EB
METaBOMH3M 26.11.2024 bS.//m.€dso0.M
e766¢
bu6mmoreka [IOK
13 Gorocres. https://m.eds00.ru/863
XeMocuHTE3 03.12.2024 A :
e7c98
. bubmuoreka [JOK
14 HepreTHHecKil https://m.edso00.ru/863
o0MeH 10.12.2024 — :
e7aae
JKU3HEeHHBIN ITUKI
KJIeTku. [lenenue
KJIETKU. MUTO3.
JlabopaTopHas pabota bubnnorexa [JOK
15 Ne 3 «HabGmronenue 0.5 17.12.2024 https://m.edso0.ru/863
MHTO3a B KJIETKaX e7dc4
KOHYHKA KOpEIIKa
JTyKa Ha TOTOBBIX
MUKpOTpenaparax»
buocunTe3 Genka. bu6mmoreka [JOK
16 Peakius matpuaHoro 24,12 2024 https://m.eds00.ru/863
CHHTE3a e796e
bubmuoreka [JOK
17 Tpancasus — https://m.edso0.ru/863
onocuHTE3 OEIKa 14.01.2025 — :
e796e
Hexknerounsie hopmbl bubmorexa [JOK
18 KU3HI — BHOVCLL 91.01.2025 https://m.edso0.ru/863
by e e7540
bu6mmorexa [IOK
19 PopMbI pasMHOKCHHS https://m.eds00.ru/863
OpPTraHHU3MOB 28.01.2025 — '

e81b6



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

https://m.edso00.ru/863
e831le

bu6mmoreka [IOK

20 Meii 1 AIm. .
eno3 04.02.2025 https://m.eds00.ru/863
e7fda
O6pazoBanue u
pa3BUTHE TIOJIOBBIX
KJICTOK.
O110/10TBOpPEHHE. bubnnoreka [HOK
21 1 . Jm. :
Jlaboparopnas pabota 0.5 11.02.2025 https://m.edso00.ru/863
No 4 «3yuenue e81b6
CTPOCHHSI TTOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
VHAMBHAYIbHOE bu6mmoreka [IOK
22 Y 1 https://m.edso00.ru/863
pa3BUTHE OPraHU3MOB 18.02.2025
e8436
I'enetnka — Hayka o
HACJICJICTBEHHOCTH U
W3MECHUYUBOCTH.
bubmuorexa [JOK
3aKOHOMEPHOCTH
23 1 https://m.eds00.ru/863
HacJeA0BaHUs 25.02.2025
e86f2
MIPU3HAKOB.
MonorubpuaHoe
CKpEIIUBaHHE
JurubpugHoe
CKpelllMBaHue. 3aKOH bubnuoreka [IOK
24 1 Am. :
HE3aBHCUMOIO 04.03.2025 https://m.eds00.ru/863
HaCJIeIOBaHUS 8878
MPU3HAKOB
CuermieHHOE
HACJICJIOBAHHE
MPU3HAKOB.
JlaGopatopHnas pabora
Ne 5 «M3yuenne
C3VIIETATOR bubnuotexa [JOK
25 pesy 1 0,5 https://m.edso00.ru/863
MOHOTHOPUAHOTO U 11.03.2025
€89a4
TUTHOPUTHOTO
CKpEIIUBAHUS Y
PO30(Q MBI HA
TOTOBBIX
MUKpOTpenaparax»
I'enetnka nona.
bu6nmoreka [JOK
26 Hacnenosanne 1 https://m.eds00.ru/863
MIPHU3HAKOB, 18.03.2025 o '

CICIIVICHHBIX C ITOJIOM

€8c60



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

N3MeHUYNBOCTb.
Henacnencreennas
U3MEHYUBOCTb.
JlaGopaTopHas paborta
No 6. U3yuenue

bubmuoreka [JOK

% 0,5 Jim. .
27 MoAU(bUKAITMOHHON 1 01.04.2025 https://m.eds00.ru/863
H3MEHYUBOCTH, e8c60
MMOCTPOCHHE
BapHUAIOHHOTO psa
Y BapUaLlMOHHOMN
KpHUBOW»
Hacnencrsennas
W3MEHUYHUBOCT.
Jlaboparopnas pabota
bubmuorexa [JOK
Ne 7. «Ananm3
28 . 1 0,5 https://m.eds00.ru/863
MyTaui y 08.04.2025
e8efe
IpO30(QUIIBI HA
TOTOBBIX
MHUKpOIIpenapaTax»
bu6mmorexa [IOK
29 I'eHeTHka yeaoBeKa 1 15.04.2025 https://m.eds00.ru/863
e8efe
00001eHne 10 TeEMeE
bubmuorexa [JOK
«HacjeacTBeHHOCTD
30 1 https://m.edso0.ru/863
M H3MEHYHUBOCTH 22.04.2025
€8d78
OPraHu3MoB» B
31 Cenekius Kak HayKa 1 1
nporecc 29.04.2025
Mertobl u bu6mmoreka [IOK
32 LLOCTI/mceVHI/I;I CENEKINH 1 06.05.2025 https://m.eds00.ru/863
pacTeHu! M JKUBOTHBIX €9214
bu6mmoreka [IOK
BuoTexHomorus kak
33 1 https://m.edso0.ru/863
OTpacib IPOU3BOJCTBA 13.05.2025
€9214
[IpomexyTouHas bubnuoreka [IOK
4 .U 1 Jlm. .
3 atrecranus. torosas 90.05.2025 https://m.eds00.ru/863
KOHTpPOJIbHAs paboTa €9336
OBHIEE KOJIMYECTBO 34 4

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoabueie  Ipaxruecikue u3ydyeHuss  o0pasoBaTeJIbHbIEC
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIBI €€ U3y4YECHHS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossomows 1 https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;60pI;T0pHI;;I pabota JI\JI'Q 1 1 0.5 Bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBrKy1me cuiibl (3JIEMEHTapHBIE 1 bubnunorexa [JOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edso0.ru/863e9ed0
PesynbTaThl 3BOMIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OPTaHU3Ma U e
OTHOCHUTEJILHOTO XapaKTepa
3 Hanpasnenus u mytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLIMHU

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpatumocTs 3BoOIIONNN

Hcrtopust sxu3Hn Ha 3emiie U METObI

10 N
e€ u3yueHus
1 ['MnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTHTEIHLHOTO U KUBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX )
14 CoBpeMeHHas cucTema bubnunoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((hakTopbl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU IBOIIOLUN
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O600IIeHNE TTO
19 TeMe « BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3emie»
20 DKOJIOrUs KaK HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AOGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopodonoruueckne 0COOEHHOCTH

bubmuoreka [JOK

22 PAGTCHITL 13 Pastbix Mect 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTropHas pabora
Ne 4. «Bnusnue cBeTa Ha pocT U
pa3BUTHE YEPCHKOB KOJICYCa
bu6mmorexa [IOK
23 buoruieckie daxTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipakruyeckas pabora
24 Ne 2 «IToncuéTt mioTHOCTH 0.5
MOMYJISIMI pa3HBIX BUOB
pacTeHun»
o5 Coob1ecTBa OpraHu3MOB — bubnuoteka [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. bubmmorexa [TOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS bubnmoreka [JOK

ounocdepsl

https://m.edsoo0.ru/863ebd16



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

32 YenosedecTBO B Onocdepe 3emiu 1
33 CocylecTBoBaHUE PUPOJIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHUE TEMBI
34 «Co00111eCTBA U DKOJIOTMUECKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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




YYEBHO-METOJANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOT' O ITPOLIECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Tlox pex. [Taceunuka
B.B., Akumnonepnoe o6miectBo «M3narenberBo «IIpocBemienuey

* buosnorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Ilox pen. [Taceunuka
B.B., Akumonepnoe o6miectBo «M3narenberBo «IIpocBemienuey

METOANUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. buonorus (6a3oBbiii ypoBeHb). Peanuzamnus @I'OC ocHOBHOTO 00111eT0 00pa30BaHUs : METOIUIECKOE
nocobue st yaurens / E. A. Hukummosa, I'. FO. CemenoBa; nox pen. E. A. Hukumosoii. M.: ®I'BHY
«HCTUTYT cTpaTeruu pa3Butus oopazoanus PAOy, 2022. 170 c.: u.

2. [IpenoiaBanme eCTeCTBEHHO-HAYYHBIX IPEAMETOB B YCIOBUAX OOHOBIICHUS CO/ICPIKAHUSI U METOIOB
IKOJILHOTO 0Opa3oBanus (€ds00.ru) 2) [penogaBaHue €CTECTBEHHO-HAYYHBIX PEIMETOB B YCIOBHSIX
OOHOBJICHHSI COJICPYKAHHS U METOJIOB IIKOJLHOTO 00pazoBanus (2).pdf

3. Meronuyeckue peKOMEHAAINN IO OpraHU3alMu U MPOBEICHUI0 OMOJIOTHYECKOT0 HKCIIEPUMEHTa Ha
ypokax ouosioruu (€ds00.ru) 2) 4. Metoauyeckne peKOMEH/IAIMHN 110 OpPraHU3aIiy U POBEICHUIO
OHMOJIOrMYECKOro 3KCIepruMenTa Ha ypokax ouosoruu (1).pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
1.buoJiorusi. JIeKTPOHHBIN y4eOHUK
http://biologylib.ru/catalog/

2.BupryanbHasi o6pa3oBare/ibHas jadopaTopust
http://www.virtulab.net

3.http://center.fio.ru/method

4. http://www.altai.fio.ru/projects/group4/potok13/site/index.html



https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=http://center.fio.ru/method&sa=D&ust=1604341093724000&usg=AOvVaw1bFLb8-S_0p3nUl1VOrSBG
https://www.google.com/url?q=http://www.altai.fio.ru/projects/group4/potok13/site/index.html&sa=D&ust=1604341093725000&usg=AOvVaw2RQRMUrtBAUobvCuK7l3Gu







