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MHNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3zpaboTke mporpaMmbl IO OUOJIOTUU TEOPETUUECKYIO OCHOBY JUIsl OINPEeTeHUs] IOAXO0A0B K (DOPMHUPOBAHHUIO COAEpPKaHUSI YIEOHOTO MpeaMeTa
«buonorus» cocraBwiu: KoHIenTyansHbie mojokeHuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH II€JIeH, COACpKaHUsI, Pe3yIbTaTOB 00y4YCHUS U TPeOOBaHU il K
YPOBHIO TOATOTOBKU BBIITYCKHHKOB, TOJIOKEHUsSI 00 OOIIMX HENSX W MPUHIHUIAX, XapaKTePU3YyIOINIUNX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro oO0Iiero
obpazoBanusi B Poccuiickoit ®enepanyn, a Takke MONOKEHHS O cnenupuke OWoNoruu, e€ 3HaUYeHWHM B ITO3HAHWUHM JKUBOW MPHUPOABI M OOECTeYeHU U
CYIIECTBOBaHUS YeraoBeueckoro odmecta. CoriacHO Ha3BaHHBIM TTOJIOKEHUSIM, OTpelielIeHbl OCHOBHBIC (PYHKIIMH POTPaMMBI 110 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Guosoruu Ma€r MpeCTaBICHUE O IENAX, 00 00IIel cTpaTeruu 00y4YeHHsI, BOCIIMTAHUS U PAa3BUTHS 00YUYaIOUIMXCS CPEACTBAMH YUeOHOT O
npeaMera «buonorusy, onpezaensier o0s3aTENbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYPY, pacmlpelelieHHe MO paslielaM M TeMaM, PEKOMEHIyeMYIo
MoCICA0OBATCIIbHOCTE U3YUCHUA y‘IC6HOFO marepualia C y‘Ié’I‘OM MCKIPEAMETHBIX W BHYTPUIPEAMCETHBIX CBS[3€I71, JIOTUKHU 06pa3OBaTeanoro mponecca,
BO3PACTHBIX 0OCOOCHHOCTEH 00yJaroIuxcsl.

B nporpamme mo OHOJIOTHH TaKkKe yIYUTHIBAIOTCSA TPEOOBAHMS K TUIAHUPYEMBIM JINYHOCTHBIM, METAIIPEAMETHBIM U MIPEIMETHBIM pe3ybTaTaM O0y4eH us
B ()OPMHUPOBAHWU OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATENILHON JEATEIHbHOCTH/YUeOHBIX JCHCTBHI OOYYarOIMXCs IO OCBOCHHUIO COZACPIKaHUsI OMOIOrMYECKOro
o0Opa3oBaHUs.

B mporpamme o 6mnonorum (10—11 ximaccel, 6a30BBIi YPOBEHB) peal30BaH MPUHITUI TPEEMCTBEHHOCTH B U3YUYEHUH OMOJIOTHH, Olarogapsi YeMy B Heit
MpOCMaTpUBaeTCAd HAIPABICHHOCTh HA Pa3BUTHE 3HAHWW, CBA3AHHBIX C (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX OpPHEHTAINi
JUYHOCTH, IKOJIOTMYECKOT0 MBIIUIEHUS, MMPECTABIECHU O 30pOBOM 00pa3e KU3HU U OepeHBIM OTHOLIEHHEM K OKpYXKarommeld mpupoaHoil cpene. [loatomy
Hapsay ¢ U3y4eHHneM o0meOnoMOrnYecKiX TeOprid, a Tak)Ke 3HAHWN O CTPOSHHH JKMBBIX CHCTEM Pa3HOTO paHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MIPOIIECCOB B TIPOTPaMMe 110 OMOJIOTHHU Y/AEIEHO BHUMAaHHE HCIIOIb30BAHUIO MTOMYyUEHHBIX 3HAHHUH B TIOBCEHEBHOM KHU3HU IS PEIIeHNS MPUKIaAHBIX 3a/ad, B
TOM 4YHClle: TPOQPUIAKTUKA HACIENCTBEHHBIX 3a00JeBaHUN dYelOoBeKa, MEAUKO-TEHETHYECKOrOo KOHCYIbTUPOBAHUS, OOOCHOBAaHHUS JKOJIOTHUYECKH
LIEeIecO00pa3HOTo MOBEACHNUS B OKPYXKAIOIIEH MPUPOMHONW Cpefe, aHajm3a BIMSHUSA XO3SHCTBEHHOH NEATENIbHOCTH YeIOBEKa HA COCTOSHHUE MPHUPOAHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHWE BHHMAaHUS K NPUKIAAHON HAINpaBIEHHOCTH Y4YeOHOro mpenMera «bHONOTHS» MPOTUKTOBAHO HEOOXOIMMOCTHIO
oOecrieueHnsl yCIOBHH ISl PEIIeHUs OJHON W3 aKTyalbHBIX 3a7ay IIKOJIBHOTO OMOJIOTHMYECKOTO0 OOpa3OBaHUs, KOTOpas Mpearnoiaraer (popMupoBaHHE Y
00y4aroMMXCs CIIOCOOHOCTH aIaNITUPOBATHCS K N3MEHEHHSIM TMHAMIYHO Pa3BUBAOIIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHE cpemHero obmiero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa obecrieunBaer hopMUpoOBaHUE Y 00yUAIOIIUXCS TPENCTaBICHUN O
Hay4YHOU KapTHHE MUpA, pacIIvpsieT U 0000IIaeT 3HaHNS O KUBOU IPUPOJE, €€ OTIUIUTENhHBIX IPU3HAKAX — YPOBHEBOW OPTraHU3AIllMU U SBOIIOINH, CO3/IAET
YCIIOBHUS JUISA: TO3HAHUS 3aKOHOB JKHBOM TPUPOABI, (POpMHpOBaHHS (YHKIHMOHAIFHOW TPaMOTHOCTH, HAaBHIKOB 3J0POBOTO M 0€30mMacHOro o0pasza KH3HH,
JKOJIOTHYECKOT'0 MBIIIUIEHUS, IIEHHOCTHOTO OTHOIICHHUS K KUBOW TIPUPOJIE U YETOBEKY.

Bonbmioe 3naueHne OMONMOTUsS MMeeT TaKKe ISl PElISHHS BOCIUTATENBHBIX W Pa3BHBAIOIIUX 3a]lad CPENHEro OO0IIero oO0pa3oBaHUs, COIMAITU3AIUH
oOyuatormmxcs. Vzydenue Oumonorum oOecriedrBaeT yCIOBUS Ui (POPMUPOBAHUS WHTEIUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U WH(OPMAIMOHHBIX HABHIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET WHTETPAIMYA OWOMOTHYECKUX 3HAHWNA C TPEJCTABICHUSIMH W3 APYTHUX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKH,
XUMUH ¥ reorpaduu. Ha3BaHHBIE MOMOXEHUS 0 peAHA3HAYeHNH yuyeOHoro npeaMera «bruonorus» coctaBuiy OCHOBY JUIs ONpeeNeHns TOAX0I0B K OTOOpY U
CTPYKTYPHPOBAHHUIO €T0 COAECPIKAHUS, IPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.



OT160p comepkanus ydeOHOro npeamera «buosorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C MO3UIUN KYJIBTYpPOCOOOPa3HOI0 MOAX0/1a, B COOTBETCTBUU C
KOTOPBIM OOyYaroluecs JAOJKHBI OCBOUTH 3HAHMUS M YMEHHS, 3HAYMMBIC JUIsl (DOPMHUPOBAHUS OOIIEH KYJIBTYphI, ONPEICIIAIONINE aJCKBAaTHOE IOBEICHHUE
YeJIoBeKa B OKPYIKAIOIIeH MPUPOIHON Cpe/ie, BOCTPEOOBAHHBIC B TOBCETHEBHON XKU3HU M MPAKTUICCKON JesTeabHocTH. Oco00e MECTO B 3TOM CHCTeMe 3HAHUH
3aHUMAIOT DJIEMEHTBI COJCPIKAHUS, KOTOPBIC CIIY)KaT OCHOBOH i ()OPMHUPOBAHHMSI MPEACTABICHUNA O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MHpa U
LIEHHOCTHBIX OPUEHTAIUSIX JIMYHOCTH, CIIOCOOCTBYIOIIMUX T'yMaHU3aluH OMOJIOTHYECKOr0 00pa3oBaHusl.

CTpyKTypupOBaHUE COAEPKAaHMS YYeOHOro MaTepuaia B MPOrpaMMe IO OMOJOTMU OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUsS 3HAHUH 00
OTJIMYUTENILHBIX OCOOCHHOCTSAX JKMBOWM NMPHUPOJbI, O €€ YPOBHEBOH OpraHM3allid M SBOJIIONMU. B COOTBETCTBHMU C 3TUM B CTPYKType y4eOHOro mpenmMera
«buonorusy BBIJICNICHEI CISAYIONINE COJepKaTeNbHbIC JIMHNA: «bronorus kak Hayka. MeTopl HaydHOTo TTO3HaHUM», «KieTka kak Onoioruueckasi CUCTEMA,
«OpraHusMm Kak Ouojioruueckas cucremay, «CucremMa ¥ MHOroo0pas3ue OpraHu4ecKoro Mupay, « DBOJIOIHUS KUBOKW MPUPOIBI», «DKOCUCTEMBI U MIPUCYIIUE UM
3aKOHOMEPHOCTH».

Lenp usydenust yueOHoro mpeamera «buojorus» Ha 0a30BOM ypOBHE — OBJIaJICHUE OOYYAIOIIMMUCS 3HAHMSAMH O CTPYKTYPHO-()YHKIIMOHATBHON
OpraHM3alMY KHUBBIX CHCTEM Pa3HOI'O PaHra M MPHOOPETEHHE YMEHHUH MCIIONIb30BaTh 3TH 3HAHUS JJI TPAMOTHBIX JICHCTBUI B OTHOIIEHHH OOBEKTOB JKHUBOM
TIPUPOIBI U PEIICHUS PA3TUIHBIX KU3HEHHBIX ITPOOIEM.

JocTmkenue nenn u3ydeHns yaeOHoro npeamera «bronorus» Ha 6a30BOM ypOBHE 00eCTIeUNBaETCS PEIIeHNEM CIEIYIOMNX 3a1ady:

OCBOCHHUE OOYYAIOIMMHKCS CUCTEMBI 3HAHUW O OHMOJIOTHYECKHX TEOPHUSX, YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBHIAX, CITYXKaIIuX
OCHOBOW i (HhOpMUPOBAHUS TPENCTABICHUNH O E€CTECTBEHHO-HAyYHOW KapTHHE MHpPa, O METOAax HAyYHOrO ITO3HAHUS, CTPOSHHWH, MHOTO0Opasuu H
0COOEHHOCTSX KUBBIX CHCTEM PAa3HOTO YPOBHS OPTaHU3AIINH, BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUAX B OMOIOTHH;

(hopmMupoBaHUE y 00YJarOMNXCs TO3HABATEIBHBIX, HHTEIJIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEW B MPOIIECCE aHANN3a JaHHBIX O MyTAX Pa3BUTHS B
OHMOIOrUH HAayYHBIX B3TJISZOB, HICH M MOIXOA0B K U3YUYEHHUIO )KUBBIX CHCTEM PA3HOTO YPOBHS OPTaHHU3AINM;

CTaHOBJICHHE Y 00YYaromuXxcst o0mme KynbTyphl, QYHKIIMOHATHHON TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHATH U OIEHUBATH SBICHHUS OKPY)KAIOMIETO
MHpa KUBOW MPHUPOJIHI HA OCHOBAHWHW 3HAHHH U OIBITA, TOTYYEHHBIX TIPU U3ydEeHUH OHMOJIOTHH;

(hopmupoBaHue y 00y4JalOMIMXCS YMEHWH WILTIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX 3HAHWHM B MPAKTUYECKOH JEATENbHOCTH YelIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUAX TEXHOIOTHH U arpoOHOTEXHOJIOTHiA,

BOCTIHTaHNE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHWS YEJIOBEKOM XHUBOW MPHUPOMABI, HEOOXOJMMOCTH OEpeXHOT0 OTHOIIEHUS K Hel, COOM0eHHS
STUYECKUX HOPM TIPH MPOBENECHUN OUOIOTHIECKUX HCCIIeIOBAHMII;

OCO3HaHUE IEHHOCTH OMOIOTUYECKUX 3HAHUM TSI TOBBIIIIEHUST YPOBHSI SKOJIOTHIECKON KyIbTYPBI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHHUS,

MIpUMEHEHNe TMPUOOPETEHHBIX 3HAHWKA W yMEHWH B TOBCETHEBHOW KM3HH IS OIEHKH IIOCIEACTBHI CBOEH MEATETbHOCTH MO OTHOIIEHUIO K
OKpYIKaIoIIel cpenie, COOCTBEHHOMY 37I0pOBBI0, 000CHOBAHUE U COOIO/IeHIE Mep MPO(UIaKTUKN 3a00IeBaHUN.

B cucreme cpennero obmero oopazoBanusi «buonorus», ulydaemasi Ha 0a30BOM YpOBHE, SIBJISETCS 00sS3aTENbHBIM y4EOHBIM TPEAMETOM, BXOASAIINM B
COCTaB MpeAMETHOM o01acTn «EcTeCTBeHHO-HAYYHBIE PEIMETHI».

Juis nzydenus 6uonoruu Ha 0a30BOM ypOBHE CpeHETO 001ero oopasoBanus orsonutcs 68 gacos: B 10 kimacce — 34 gaca (1 gac B Hemenmto), B 11 ximacce
— 34 4aca (1 gac B HeZIemIO).



COJAEPKXAHUE OBYYEHUS
10 KUIACC

Tema 1. BuoJsiorusi Kak Hayka.

Buonorust kak Hayka. CBsi3p OMONOTMM C OOIIECTBEHHBIMH, TEXHHMYECKUMH M APYTMMH €CTECTBEHHBIMH HaykamH, ¢uinocoduei, 3THKOMH,
ACTETHKOH | MpaBoM. Poib Gronoruu B GOpMHPOBaHUK COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. CrcTteMa OHOJIOrHYECKUX HayK.

Mertozpl MO3HAHUS XKUBOW MPHUPOJILI (HAONIONEHUE, SKCIIEPUMEHT, ONMMCAaHUE, U3MEpeHHUe, Kiaccu(uKaius, MOICIHUPOBAaHUE, CTATUCTHUYECKAS
00paboTKa JaHHBIX).

JdemoncTpanumn:

IToptpersi: U. Hapsun, I'. Mennens, H. K. Konbiios, . Yorcon u @. Kpuk.

Tabmuie! U cxembl: «MeTOoIbI TO3HAHMS JKUBOU ITPUPOIBI.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

[paktrdeckas padora Ne 1. «Mcrons3oBaHue pa3IMIHBIX METOJIOB MIPU U3YICHUH OHOJIOTHIECKIX 00hEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPraHU3aI M.

JKurwie cuctempl (OMOCHCTEMBI) KakK TIpeaMeT u3ydeHus ononorun. OTINYHE )KUBBIX CHCTEM OT HEOPTaHWIECKOW IMPUPOIBI.

CBoiicTBa OMOCHCTEM M HMX pa3HOOOpasue. YPOBHH OpraHM3alllMd OHOCHUCTEM: MOJICKYJISPHBIM, KJICTOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIH,
TTOMYJISITHOHHO-BHIOBOM, SKOCHCTEMHBIN (OMOTEOIEeHOTHIECKIT ), OMOChepHBIH.

JdemoncTpanun:

Tabmure! 1 cxembl: «OCHOBHBIE TPU3HAKA KU3HI», «Y POBHU OpPTaHU3AINH KUBOU TTPUPOIBD.

Ob6opynoBanue: Mmoxens Mmonekyis JTHK.

Tema 3. XuMu4ecKHii COCTaB M CTPOeHHE KJIETKH.

XUMUYECKAN COCTaB KIETKH. XUMHYECKHE JIEMEHTHI: MaKPO3JIEMEHThI, MUKPO3JIeMEHTH. Bosia 1 MuHEpanbHbIC BEIECTBA.

@OyHKIINK BOIBI 1 MUHEPATBHBIX BEIIECTB B KieTke. [loqnepkanne ocMoTu4eckoro danaHca.

Bbenku. CoctaB u crpoeHne OenKkoB. AMHHOKHCIOTHI — MOHOMeEpHI OenkoB. HesamMeHHMbIe M 3aMEHUMEbIE aMHHOKUCIOTH. AMWHOKHCIOTHBIN
cocTaB. YPOBHU CTPYKTYpbI O€ITKOBOW MOIIEKYINbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBONCTBA OEIIKOB.
buonornueckune GpyHKIINN OEITKOB.

depMmeHTHI — Ononornyeckue katanu3aropbl. CTpoeHne hepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas cnenuduuHocTh. KodepmenTsl. Buramunsl.
O1imuns PepMEeHTOB OT HEOPTAHUYECKUX KaTaIN3aTOPOB.

YrieBoasl: MOHOcaxapusl (TIOKO3a, prbo3a W Ae30KCUpH003a), aucaxapuibl (caxaposa, JaKTo3a) W Tojucaxapuibl (Kpaxmai, TIIMKOTEH,
LeIUTI003a). bruonorunueckue GyHKIIUA yTIIEBOIOB.

Jlunuaer: Tpurnunepusl, pochonunuapl, crepouasl. I uapopmisHo-ruapodoOHbie cBoiicTBa. bruonornueckue ¢ynkunm sunuaoB. CpaBHEeHUE
YTJIEBOJIOB, OEJKOB U JIMIK/OB KaK HICTOYHUKOB 3HEPTHH.



Hykneunnossie kucnorel: JJHK n PHK. Hykneornasl — MmoHOMepsl HykIenHOBBIX KucioT. Ctpoenue n ¢pynkuuu JJHK. Crtpoenue u pyHKmmm
PHK. Bunest PHK. AT®: cTtpoeHue u GpyHKIUN.

Hutonorus — Hayka o kierke. Kierounas Teopusi — IpuMep B3aMOJICHCTBHS Hel 1 (JaKTOB B HAYYHOM MO3HAHUH. METO/IbI U3YUEHHS KIIETKU.

Knerka kak memoctHast »kuBasi cucrema. OOmmye MpU3HAKU KIIETOK: 3aMKHYTas HapyxHas memOpana, moiekynbl JJHK kak renermueckuit
amnmapar, cucTeMa CHHTe3a Oernka.

Tunbel KIeTOK: dyKaproTHyecKas U npokapuoruueckas. OCOOSHHOCTH CTPOSHHUsI MPOKApUOTUYECKOW KieTku. Kierounast creHKa OakTepHid.
Crpoenne sykapuoTudeckoi kieTku. OCHOBHBIC OTIUYHS PACTUTEIHHON, )KUBOTHON U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKa, MIMKOKAIUKC, uX QyHKIuH. [lnazmMaTrueckass MemOpaHa, e€ CBOMCTBAa M (DYHKIIWH.
Hurornazma u e€ opranousl. OqHoMemOpaHHbie opranouabl kietku: OI1C, anmapar [Nonbiku, u3ocoMbl. [10yaBTOHOMHBIE OpraHOW Bl KIISTKH:
MUTOXOHAPHUH, TIAcTUABL. [IponcxokieHne MUTOXOHAPHUH U mactui. Buasl mmactua. HememOpaHHbIE OpraHOHUIBI KIIETKH: pUOOCOMBI, KIETOUHBIH
LIEHTP, LICHTPHOIH, PECHUYKH, KI'YTUKH. DYHKIIMY OPTaHOMIOB KJICTKH. BKITIOUeHMS.

SAnpo — perynaTopHbIN 1eHTp KieTku. CTpoeHue aapa: saepHas 000I09Ka, KapHoIia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcIIOpT BEMIECTB B KIIETKE.

JdemoncTpanumn:

[Toptpertsr: A. JleBenryk, P. I'yk, T. llIBann, M. lnetinen, P. Bupxos, JIx. Yorcon, ®@. Kpuk, M. Yunkuse, P. ®panknux, K. M. bap.

Huarpammsbl: «PacnpeeneHne XMuMUYECKUX 3JIEMEHTOB B HEXXUBOU MPUpPOIe», «Pacrpeenenne XuMUUeCKUX 3JIEMEHTOB B 5KUBOM TTPUPOJIEN.

Tabnumer 1 cxembl: «[lepuomuueckasi TabnuIa XUMHYECKHX 3JIeMEHTOB», «CTpoeHHe MONEKyJbl BOJbI», «brnocuHTes Oenka», «CTpoeHHe
MoJieKyiibl Oenka», «Ctpoenue pepmenrta», «Hykinennosbie kuciaorsl. JJTHK», «Ctpoenue monekynbsl AT®», «CTpoeHHE dYKapHOTHUECKON KICTKUY,
«CTpoenne >XKUBOTHOW KiIeTkm», «CTpoeHwe pacTUTeNbHOW KieTkn», «CTpOeHHe TPOKApUOTHYECKOW KIeTKn», «CTpoeHue sapa KIETKH»,
«YTIeBOabI», «JInmuas.

O6opymoBaHue: CBETOBOM MHKPOCKOII, O0OpyIOBaHHE LIS TPOBENCHHUS HAOMIOJACHWN, W3MEpEHHil, 3KCIePHUMEHTOB, MHKpPOIpPErnapaTsl
PACTHUTENBHBIX, )KUBOTHBIX W OaKTEepHUaTHHBIX KIETOK.

JlaGopaTopHble H MpaKTHYeCKHe PadOTHI:

JlaboparopHas padora Ne 1. «M3ydeHne KaTaIMTHIECKON aKTHBHOCTH (PEPMEHTOB (Ha PHUMEpPEe aMIIIa3bl FITH KaTallasbl)y.

JlaGoparopHas pabora Ne 2. «/3yueHue CTpOSHHUS KJIETOK PACTEHHA, )KHBOTHBIX M OaKTEpHi IO MHUKPOCKOTIOM Ha TOTOBBIX MUKpPOITpEnaparax
1 UX OIHCaHUey.

Tema 4. ) KusHeaesiTeJIbHOCTb KJIETKHU.

OOMeH BemIecTB, WK METa00IN3M. ACCUMHUIISINUS (TUITACTHYECKUN OOMEH) W TUCCUMIIISIUS (JHEPTeTHIeCKU OOMEH) — JIBE€ CTOPOHBI €IUHOTO
mporecca Merabonm3ma. Pors 3akOHOB coXpaHEeHUs BEIIEeCTB U SJHEPTUU B IOHUMAaHUN METa0O0Iu3Ma.

Tumner oOMeHa BemiecTB: aBTOTPO(dHEIN 1 reTepoTpodHBIA. Ponb ¢hepMeHTOB B 00MEHE BEIIECTB U IIPEBPAIIEHUN JHEPTUU B KIIETKE.

®otocunTe3. CeroBas u TeMHOBas (as3pl PorocuHTe3a. Peakiun dorocunTeza. DddexTuBHOCTE PoTOoCcHHTE3a. 3HaUeHUE (POTOCHHTE3a LIS
KU3HU Ha 3emie. BrusHue ycrmoBuii cpebl Ha (D)OTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €ro MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XemocuHTe3. XeMOCHHTE3UPYIOIUE OaKTeprH. 3HaUEHUE XeMOCHHTE3a ISl )KU3HHU Ha 3emJie.



DHepreTHuecKkrii 0OMEH B KiEeTKe. PaciueniieHne BelecTB, BBIICICHHE M aKKyMYJIHMPOBAaHWE DHEPTrHH B KIETKE. JTambl SHEPreTUYecKOoro
oomena. ['nukonu3. Bpoxkenwe u ero Buabl. KuciopogHoe OKHCIeHHE, WM KIETOYHOE JbixaHue. OKucnutenbHoe (ocdopHiInpoBaHue.
O PEeKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

Peaknuu mMatpuuHoro cuHtesa. ['enernueckas nHdopmanus u JJHK. Peanuzanms renernueckoid nHGopManuu B KieTke. ['eHerndeckuil Koa u
ero cpoiicTBa. TpaHckpunims — MaTpuunblid cuate3 PHK. Tpancnsiust — OuocuHTes Oenka. Dtanbl TpaHcasuud. KoaupoBanue aMuHOKHCIOT. Ponb
pubocoM B OMOCHHTE3€E OelKa.

Hexnerounsie ¢opmbl ku3Hu — BHpYCHI. Mctopust oTkpbitust BupycoB (/. . MBanoBckuii). OCOOEHHOCTH CTPOSHUS M KU3HEHHOTO LUKIA
BupycoB. bakrepuodaru. bonesHn pacrteHwii, KMBOTHBIX M 4YeJOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHomedpunmra uenoseka (BUY) —
Bo30yutens CIINIa. OOpaTHast TpaHCKPUIIIHS, peBepTa3a U uHTerpasa. IIpoduiakTuka pacpocTpaHeHHsI BUPYCHBIX 3a00JICBaHUM.

JdemoncTpanumn:

[optpersi: H. K. Konsrios, 1. . MBanosckuii, K. A. Tumunpsizes.

Tabmuier u cxembl: «Tumnel nutaHusy, «Meraboausm», «MHUTOXOHAPUM», «DHEPreTHUECKUd 0o0MeH», «Xiopormiact», «PoTocuHTE3Y,
«Crtpoenne JJHK», «Ctpoenue u ¢yHkiponupoBanue reHa», «Cunre3 Oenmkay, «['eHernueckuil koay», «Bupyce», «bakrepuodarm», «CtpoeHue u
Kn3HeHHbBIN Uk Bupyca CIIM/la, 6akrepruodaray, «Pemmukarus JTHK.

O6opynoBanue: Mmonenu-antuiunkanun «Y gpoeaue JIHK u Tpanckpurnmmsy, «brnocuaTes 6enkay, « CTpoeHne KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHHe H HHAMBHAYAIbHOE Pa3BHTHE OPraHU3MOB.

Knerounsrit muki, v SKH3HEHHBIA ITUKI KieTkd. MHATepdaza m muto3. Ilporeccw, mporekaromue B wHTEpdasze. Permkanuis — peakius
marpuuHoro cuHTe3a JIHK. Ctpoenme xpomocom. XpoMOCOMHBIM Hab0op — KapuoTHN. JIMTIJIOWTHBIA W TalUIOMAHBIA XPOMOCOMHBEIC HAaOOPEI.
XpomaTtuasl. LluTonornueckue OCHOBBI pa3MHOXKEHUS M MHIAUBUIYAIBHOTO PA3BUTHS OPTaHU3MOB.

Henenue xknerku — muto3. Cranguu Mutosa. [Iporeccs, mpoucxosiue Ha pa3HbIX CTaAUsAX MUTO3a. bronornyeckuii cMbICI MUTO3A.

[IporpamMmupyemast rubenpb KJIETKH — allONTO3.

@opMBl pa3MHOXEHHUSI OPraHM3MOB: Oecrosioe M IMoJoBoe. Buibsl Oecrnonoro pa3MHOXKEHHUS: [EIE€HHE HAABOE, IOYKOBAHUE OIHO- H
MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHe, BEreTaTUBHOE pa3MHOXKeHHe. MIcKyccTBeHHOE KIIOHUPOBaHUE OPTaHU3MOB, €r0 3HAYCHUE VIS CENIEKIINH.

[TonoBoe pa3MHOXKEHHE, €ro OTJIMYKS OT OECIonoro.

Meiio3. Craguu meiio3a. Ilpouecchl, npoucxopsiye Ha ctaausx Meios3a. IloBenenue xpomocom B meroze. Kpoccunrosep. buonorundeckuit
CMBICIT M 3HaYEHUE MeH03a.

I'amerorenes — mpouecc 00pa3oBaHMsI MOJIOBBIX KJIETOK Y KMBOTHBIX. IloNOBBIE Kene3bl: CEMEHHMKHM M u4HUKU. OOpa3oBaHHE U pa3BUTHE
MOJIOBBIX KJIETOK — TaMer (CrepMaTo30u[, sIeKiIeTKka) — crepMmaroreHe3 u oBoreHe3. OcoOEHHOCTH CTPOEHHS SIMLIEKIETOK M CHEePMAaTO30HMJI0B.
OmnonorBopenue. IlapreHorenes.

WnpuBunyansHoe pa3BuTHE (OHTOreHe3). OMOpHOHaJIbHOE pa3BuTHE (dMOpHOreHes). Dtambl 3MOPHOHAIBHOIO Pa3BUTUSL y ITO3BOHOYHBIX
KUBOTHBIX: APOOJICHHE, racTpyisiuusi, opraHoreHe3. IloctamOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHS: MPSIMOE, HENPSIMOE
(;mmanHOYHOE). BrusiHue cpensl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3ButHe pactennil. OHTOreHe3 BETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHH, CTaJUH pa3BUTHSI.

JdeMoHcTpanmu:



Tabnuuer u cxembl: «DOPMBI pa3MHOKEHHUSI OPraHU3MOBY, «J{BOIHOE OTIIOIOTBOPEHKE Y IBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOKEHHE
pactenuii», «/lenmenue kietku Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpoMocOoMbI», «Kierounwi mukiny, «Pemmkamus JTHK»,
«Mutoz», «Meito3», «lIpsmoe u HenmpsiMoe pazBUTHEY, «]'ameToreHe3 y MIEKOMUTAIONINX U YelloBeKkay, «OCHOBHBIE CTAJUH OHTOT€HE3ay.

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrepMaTo30Mabl MICKOMUTAIOUIEro», «SIHIeKIerka MileKomuTaromero», «KapuoknHes B
KJIETKaX KOpeEIlKa JIyKay, MarHUTHas MOZeIb-anruiukaius «Jleinenue kierku», mozaens JJHK, moxens MetadazHoi XpOMOCOMBI.

JlabopaTopHble U MPaKTHYeCKHE PadOThI:

JlabopaTopnas pabota Ne 3. «HaOmrozieHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKPOIIPEIIapaTaxy.

Jlaboparopnast pabota Ne 4. «/3ydeHre CTpOEHHsI MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOIIpEnapaTax.

Tema 6. HacnencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reneTuku. Vicropus pa3BUTHSI TEHETUKH. Poib 1UTONIOrMM M SMOPHOJIOTHN B CTAHOBJICHUH T€HETHKHU. BKJIaj poccCHUCKIX U
3apyOeKHBIX YUEHBIX B pPa3BUTHE T€HETUKU. METO/bl TeHETHKH (THOPUI0IOTHYECKIH, IATOTeHETHYECKHA, MOJIEKYISIPHO-TeHeTH4ecKuii). OCHOBHBIE
TeHEeTUYeCKHe MOHATHS. | 'eHeTndecKkasi CHMBOJIMKA, NCTIOIb3yeMas B CXeMaX CKpPEIIMBaHUH.

3aKOHOMEPHOCTH HACIIEIOBaHUS TIPHU3HAKOB, ycTaHOBJIeHHBIe [. MeHneneM. MOHOrHOpHIHOE CKpelBaHue. 3aKOH eIHO-00pa3us THOPUIIOB
nepBoro nokonenus. [lpasuno qomuHMpoBanws. 3aKOH pacuierIeHns Mpu3HaKoB. | urore3a yucToTel rameT. [lomHOE U HeromHoe TOMUHUPOBAHH €.

JluruOpugHoe cKpelBaHue. 3aKOH HE3aBUCHMOTO HACIIENOBaHUS NpPU3HAKOB. L[uTOreHeTMYeckre OCHOBBI JMTHOPUIHOTO CKPEUIHMBAHMUS.
Ananmusupyroiee ckpenmBanue. Mcnonp3oBanrne aHaATN3NPYIONIET0 CKPEIUBaHUA ISl ONIpeesIeH s TEHOTHIIA 0COOH.

CueruieHHOE HaciemoBaHue npu3HakoB. Pabora T. Moprana mo CICIICHHOMY HaclIeIOBaHUIO TeHOB. HapyllieHue CLejIeHHsS T'€HOB B
pe3yNbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH. | eHeTHUeCKue KapThl.

I'enernka moma. XpoMOCOMHOE ompezeneHre Iojia. AyTOCOMBI W IOJIOBBIE XPOMOCOMBI. ['OMOrameTrHble W TeTeporaMeTHBIE OpPTaHH3MBI.
HacnenoBanue npu3HAaKOB, CLEIJICHHBIX C [OJIOM.

W3meHunBocTh. Buabl W3MEHYMBOCTH: HEHACIEACTBEHHAs M HACIEACTBEHHas. Poib cpeapl B HEHACHEACTBEHHOM HW3MEHYUBOCTH.
XapakTepucTuKa MOAU(PUKAIIMOHHON W3MEHYMBOCTH. BapnanmoHHBIN pan U BapuanuoHHas kpuBas. Hopma peaknun npu3Haka. KonmdecTBeHHBIE
KauecTBEHHBIE MPU3HAKY U X HOpMa peaknnu. CBOHCTBa MOAU(DHUKAIIMOHHON H3MEHIUBOCTH.

Hacnencreennast, uiam reHOTUIIMYECKAs, U3MEHYNBOCTh. KOMOMHATHBHAS N3MEHYHBOCTH. Mel03 1 TIOJIOBOM MPOIIECC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTH. MyTalnMOHHAsT W3MEHYHBOCTh. Kilaccmdukamuss MyTamnmii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacToTa W TNPUYMHBI MYTallWH.
MyrareHHbIe (haKTOpPbI. 3aKOH TOMOJIOTUIECKHUX PSIOB B HACIEACTBeHHOM n3MeHunBocTy H. 1. BaBuioga.

BuesinepHas HacaeICTBEHHOCTh U U3BMEHYUBOCTb.

I'enernka yenoBeka. Kapmorun uvenoBeka. OCHOBHBIE METOIBI TEHETHKM YeNIOBEKA: I'€HEATOTWYECKHH, OMU3HEIOBBIM, IUTOreHETUYECKUN,
OMOXMMUYECKH, MOJEKYIsIpHO-TeHeTndecKiii. COBpeMEHHOEe OIpe/ielieHue TeHOTHIA: MOJTHOTeHOMHOE CEKBEHHpPOBaHHUE, TEHOTUITUPOBAHKUE, B TOM
gucine ¢ momomisto [111P-anamu3a. Hacnencreennsie 3aboneBaHus deloBeKka: reHHbIe 00ie3HU, O0JIe3HN ¢ HACTEICTBEHHON MPEeNpaciioNoKeHHOCTHIO,
XxpoMocoMmHble Oone3Hn. ComaTHyeckue W reHepaTHUBHbIE MyTauuu. CTBOJOBBIE KIETKH. [IpMHLIMIBI 310poBOro obOpa3a XHU3HM, IHArHOCTUKH,
OpopUIAKTUKK M JICYEHUS] TeHEeTHYecKUX Oosie3Hell. MeauKo-reHeTHYecKoe KOHCYJIbTHPOBaHWE. 3HAuYe€HHE MEIWLMHCKOW TEHETHKH B
MPEAOTBPAIIEHUH U JICUEHUH T€HETUYECKUX 3a00IeBaHIHI YeoBeKa.



JdemoncTpanun:

[optpersi: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabnauuel U cxembl: «MOHOTHOPUAHOE CKPEHIMBAHHE M €ro IUTOreHETHYEecKas OCHOBa», «3aKOH PACUICIJICHUS M €ro IIMTOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTHI ramer», «JuruOpugHoe ckpemmBanue», «LluTomoruueckue OCHOBBI IUTHOPHIHOTO CKpEIIUBaHU», «Meio3y,
«B3anmopeiicTBE aJUIeNbHBIX TEHOB», «l eHeTnueckwe KapThl PACTEHUN, >XUBOTHBIX M 4UEIOBEKa», «leHeTwka mona», «3aKOHOMEPHOCTH
HACJIEIOBaHUs, CIEIUICHHOrO0 € MojoM», «KapHOoTHIIBI yenoBeKka W KMBOTHBIX», «Buabl m3meHunMBOCTH», «MoaudukaimoHHass W3MEHUYUBOCTDHY,
«Hacnenosanue pe3yc-daxropay, «[ 'eHeTHKa IpyIn KpoBu», «MyTalmoHHast U3MEHYHBOCTDY.

O6opynoBanue: MojaenH-aNIUTUKaud «MOHOTHOpHIHOE CcKpenuBaHue», «HemonHoe aoMHHUpOBaHHE», «JIUTHOpUAHOE CKpelBaHUEY,
«[lepexpécT XpomMocom», MHKPOCKOI M MUKpompemnapat «Jpozoduna» (Hopma, Myranuu (OpMbI KPbUILEB W OKpacku Tena), repOapuii «[opox
IIOCEBHOW.

JlabopaTopHble U MPaKTHYECKUE PA0OTHI:

Jlabopatopuast pabora Ne 5. «l3yueHuwe pe3yabTaTOB MOHOTHOPHIHOTO W JTUTHOPUIHOIO CKpEIIMBAHHUS y JpO30(HIIBI HA TOTOBBIX
MUKpOIIperapaTaxy.

JlaGoparopnas padora Ne 6. «M3yueHrne MOAM(PUKAITHOHHON H3MEHUYNBOCTH, ITOCTPOCHHIE BAPHAIIMOHHOIO PSI/Ia ¥ BAPHAIIMOHHON KPHBOMY.

JlaGopartopHas pabora Ne 7. «AHau3 MyTanui y Jpo30(UiIsl Ha TOTOBBIX MHKpOIpEnapaTaxy.

[paktudeckas padora Ne 2. «CocTaBlieHHE U aHAIN3 POJIOCIIOBHBIX YEITOBEKAY.

Tema 7. Cenexuus opranu3moB. OCHOBbI OHOTEXHOJIOTHH.

Cenekius Kak HayKa M TIpOIECC. 3apOKIEHUE CEJICKIIMM W JoMecThkanusg. Yuenwue H. 1. BaBmioBa 0 mEHTpax NIPOUCXOXKICHHUS H
MHOT000pa3us KyJIbTYPHBIX pacTeHHi. LIeHTPBI IPONCX0XKACHNS JOMAIIHAX KUBOTHBIX. COPT, MOpoa, ImTaMm.

CoBpeMeHHBIE METOIBI CeleKIuH. MacCOBBIM M HMHIMBUAYAIBHBI OTOOPHI B CENEKIMH pPAacTeHWd M JKUBOTHHIX. OIleHKa 3SKcTephepa.
br3kopoacTBeHHOE CKpemnBanue — HHOpuauHT. Yucras muams. CKpeluBaHue YUCTHIX JUHUH. ['ereposnc, wim rubpunHas cuia. HepoactBeHHOE
ckpemBanue — ayropuauHr. OtmanéHHas ruOpuamsanust U e€ ycrmexu. VICKyCCTBEHHBIH MyTareHe3 W MONy4YeHHe IONUIUIONAOB. JlOCTHKEHHS
CEJIEKIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorus kak oTpacib MpPOW3BOACTBA. |'eHHas WHXKeHepus. Otambl co3fmaHus pexoMmOmHaHTHOW [IHK W TpaHCTreHHBIX OpraHH3MOB.
Knerounas wunxenepus. Kierounele KynbTypbl. MUKpPOKIOHaJBHOE pPa3MHOXKEHHE pacTeHHi. KIoHHMpoBaHME  BBICOKONPOMYKTHBHBIX
CENTbCKOX 03 HCTBEHHBIX OPTaHM3MOB. DKOJIOTHYECKHE U dTHUecKue mpodiieMbl. MO — reHeTnyecku MOAH(UIPOBAHHBIE OPTaHU3MBI.

HemoHcTpanuu:

[Moptpersi: H. U. Baunos, U. B. Muuypum, I'. 1. Kapneuenko, M. @. lBaHoB.

Tabmumer 1 cxembl: Kapta «L[eHTpBI MPOUCXOXKIEHUST U MHOTO00paswsi KyJIbTYPHBIX pacTeHwit», «llopoapl gomamrHuX KUBOTHBIX», «Copra
KYJIBTYPHBIX pacTeHui», «Otaanéunas rudpuamsanuss», «Paborel akamemuka M. ®. VBanoBay, «llomummonmms», «OOBEKTHI OHOTEXHOJIOTHI,
«Knerouynsie KylnbTyphl U KIOHUpOBaHUE», «KOHCTpyHpoBaHUE U IEPEHOC T'EHOB, XPOMOCOM).

O6opynoBaHue: MYJSDKM IUIONOB M KOPHEIUIOAOB AMKUX (OPM U KyJIbTYPHBIX COPTOB pacTeHuH, repbapuii «CeabcKOX03siCTBEHHBIE
pacTeHus».

JlaGopaTopHble M IpaKTHYeCKHe PadoOTHI:



Okckyperust «OCHOBHBIE METOIBI W JIOCTHXKEHHS CEJNEKIMM PACTeHHH M KMBOTHBIX (HA CENEKIMOHHYIO CTaHIHUIO, TUIEMEHHYIO (epmy,
COPTOUCIBITATENbHBIA YYaCTOK, B TEIUIMYHOE X03SHCTBO, 1a00paTOpuIo arpoyHHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOMOHHAS OMOTOTHS.

[Ipenmnockiik BO3HUKHOBEHHS IBOJIIOLMOHHON TEOPHHU. DBOJIOIMOHHASA TEOpUs M e€ MecTo B Ouonoruu. BinsHre 3BONIOIIMOHHON TEOpUHU Ha
pa3BuTHE OMOJIOTHUU U IPYTUX HAYK.

CunerenscTBa 3BoNIONUHU. [laneoHTonmornveckre: Mocae0BaTEbHOCTh MOABIEHHS BHUJOB B TMAJEOHTONOTUYECKON JIETOMHUCH, MEepPEXOIHbIe
¢dopmel. Broreorpaduueckue: cXoIcTBO U paznuune GayH U QIop MAaTEPHKOB M OCTPOBOB.

3M6pI/IOHOFPI‘ICCKI/IeZ CXOACTBa MW pas3jmyus 3M6pI/IOHOB Pa3sHBIX BHUJ0OB ITO3BOHOYHBIX. CpaBHI/ITeJ'IBHO'aHaTOMI/I‘IeCKI/IeZ TOMOJIOTUYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MO.HeKy.]'ISIpHO-6I/IOXI/IMI/I‘-IeCKI/IeZ CXOACTBO MCEXAHHU3MOB HACICACTBECHHOCTH WU OCHOBHBIX
MeTa0OoNMIECKUX MyTel Y BCEX OPraHu3MOB.

OpomtornonHas Teopuss Y. Jlapsuna. Ilpemmockiikyi BO3HHUKHOBEHHS IapBUHU3MA. JIBIDKYIEIE CHJIBI 3BOJIONMHA BHIOB 10 JlapBuHy
(M30BITOYHOE Pa3MHOKEHUE TIPH OTPAHUYEHHOCTH PECYPCOB, HEOTIPENeIEHHAS H3MEHIHBOCT, OOpPH0a 3a CYIIECTBOBaHHE, €CTECTBEHHBINH 0TOOD).

Cunternueckas Teopus dBomrorun (CTD) u €€ 0oCHOBHBIC TTOJTOXKECHHS.

Muxkpossomonus. [lomynsus kak efnHUIa BUAA U SBOIIOLNH.

JIBrokymiue critbl ((haKTOpBI) SBOJIOIUH BHJIOB B MpHPOie. MyTallMOHHBIN TIPOIIECC M KOMOWHATHBHAS H3MEHYUBOCTh. [10NMyISIIMOHHBIC BOTHBI
u apetid reHoB. M30msmnst 1 MATpAIIysL.

EcrecTBenHBIi 0TOOP — HaNpaBIAOMI (HaKTOp IBOTIONUHA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucmocobmeHHOCTh OPTaHU3MOB KaK pe3ynbTaT 3Boirorun. [Ipumeps! nprucmnocobnennii y opraau3MoB. ApoMop]o3bl 1 UAMO-a 1Al TAIAH.

Bun u Bumoo6pazosanue. Kpurepuu Buma. OCHOBHBIE (GOpMBI BUA000pa30BaHMS: reorpaduIeckoe, SKOIOTHIecKoe.

Makposomntorusi. PopMel 3BoIIOUNHU: (HUIETHYECKAs], JUBEPTreHTHAs, KOHBEPTreHTHas, napauiensHas. Heobpatumocts 3 BOJIIOIUH.

[Ipoucxoxnenne OT HeCIeUAIN3UPOBaHHbIX NpeaKoB. [Iporpeccupytrommas cnenuanuzanys. AJanTHBHAS paluanus.

JdemMoncTpannu:

[optpersi: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckwii, K. M. bap, 3. I'ekkens, ®. Miomnep, A. H. Ceseprio..

Tabauuel 1 cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiie», «3apoablly T03BOHOYHBIX JKUBOTHBIX», «ApXeonTepuKc», «Dopmbl O0pHOBI
3a cymecTtBoBaHue», «EcrecTBeHHBI 0TO0Op», «MHOroobpasme copToB pacTeHui», «MHoroo0Opasue mNOpPOA >KUBOTHBIX», «llomymsaaum»,
«MyTaloHHasT U3MEHYMBOCTBY», «Apomopdosel», «Wanmoamantamum», «OOmas aereHepauus», «Jpmwkymue cuisl spomouun», «Kapra-cxema
Mapmpyra myremectsus Y. Jlapeuna», «boppba 3a cymectBoBaHue», «lIpucnocobneHHOCTs opraHuzMoBy», «I'eorpadudeckoe BUEooOpa3oBaHue»,
«KOJIOTHYECKOE BUA000PA30BAHUEY.

OO6opynoBaHue: KOJUIEKIHS HACEKOMBIX C PAa3JIMYHBIMU THIIAMH OKpPAacKd, HaOOp IJIOAOB M CeMsH, KoJuleKius «lIpuMepsl 3alluTHBIX
MPUCIIOCOOTICHUH Y )KUBOTHBIX», MOZieNb « OCHOBHBIE HAIIPABIICHUS SBOJIIOLUNY, 00bEMHAas MoJielb «CTpoeHUe TOJIOBHOTO MO3I'a TO3BOHOYHBIX).



Buoreorpaduueckas kapta mupa, Komekuus «DopMbl COXpaHHOCTH MCKOMAEMBIX YKUBOTHBIX U PacTeHUi», Moaens anmamukanus «llepekpéct

XpOMOCOMY, BIIaXKHBIE Mpenapatsl «Pa3BuTre HacekoMoroy», «Pa3Burtue nsarymkuy, Mukponpenapat «JIpozoduna» (Hopma, MyTauuu GOpMbI KPBLUILEB
Y OKpacKH Tefa).

JlabopaTopHble U MpaKTHYECKUE PA0OTHI:

Jlaboparopnast pabota Ne 1. «CpaBHeHHE BUOB IO MOP(OIOTHUECKOMY KPHTEPUIO».

Jlaboparopnast pabota Ne 2. «Onucanue MpucrnocoOIeHHOCTH OPraHU3Ma U €€ OTHOCHTEIILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE KU3HU Ha 3eMule.

HOH&y‘IHLIe MMpeACTaBJICHUA O 3apOXKIACHHUU KHU3HU. HaquI)Ie TUITOTE3bl BO3HMKHOBEHHMS JKM3HM Ha 3emiie: abuoreHes u MmaHCriepmMus.
XumMuueckas OBOJIFOLIHA. AOHOreHHBIH CHHTE3 OPraHnvYCCKrUX BCEHICCTB M3 HCOPTraHUYCCKHUX. SKCHepI/IMeHTaJ]LHOC IMMOATBEPKIACHUC XUMHYECKOM
sBomonny. HavanmpHbie 3Tambl Ouosnormueckor sBomionuu. I'mmoreza PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE
IIPOTOKJICTKH. HepBI)Ie KIICTKH U UX 3BOJJIIOIUA. q)OpMI/IPOBaHI/Ie OCHOBHBIX I'pYIIIT )XUBBIX OPIraHU3MOB.

PazButne xm3am Ha 3emie 1Mo dpam m TepuomaMm. Karapxeit. Apxefickas w mpoTepo3oiickas 3pbl. [lameo3oiickas spa u e€ mepuOmbL:
KEeMOPHUHCKHIA, OpJIOBUKCKHH, CHITypUHACKHH, TEBOHCKU, KAMEHHOYT OJTbHBIHN, TIEPMCKHA.

Me3zo3oiickas spa U €€ mepruojibl: TPUACOBBIHN, IOPCKUI, METOBOM.

Kaitno3zolickas 3pa u e€ nepuo/ibl: naaeoreHOBbI, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapaKTepucTKa KIMMaTa U TeoJOorndeckux mporeccoB. OCHOBHBIE ATAllbl SBONIONUN PACTUTENHHOTO M KHBOTHOTO MHpa. ApomMopdo3bl y
pacTeHuil U )KUBOTHBIX. llosiBNIeHNe, paciiBET ¥ BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHMYECKOro MUpa Kak OTpayKeHHE IBOIIONUH. OCHOBHBIE CHCTEMATUYECKHE TPYIIITBI OPTaHU3MOB.

OBomonus YeoBeka. AHTPOIIONOTUS Kak Hayka. Pa3BuTre TpeACTaBIeHUN O TMPOMCXOXKICHUN deloBeKa. MeToapl N3ydeHus aHTPOIOreHesa.
CxopncTBa ¥ pa3inuyms 4eloBeKa M )KUBOTHBIX. CHCTEMaTHIECKOE MTOJIOJKEHUE YEITOBEKa.

HBwxymue cuibl (pakTopsl) aHTpororeHe3a. HacrmeacTBeHHas W3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOmIeCTBEHHBIN 00pa3 >KWU3HH,
M3TOTOBIIEHUE OPYAHUNA TPYAA, MBIIUIEHUE, PEUb.

OCHOBHBIEC CTalMH U BETBU 3BOJIIOLMH YEJIOBEKA: aBCTPAJONMUTEKH, UenoBek ymenbli, UenoBek ONpsaMoxosaiui, YeaoBeK HeaHIepTalbCKU,
UenoBek pa3yMHbIH. Haxonkw MCKOMaeMBIX OCTaTKOB, BPeMs CYIIECTBOBaHHS, O0JIACTh pacHpocTpaHeHHsd, 00BEM TOJOBHOTO MO3ra, 00pa3 KH3HH,
opyausi.

UenoBeueckue pacbl. OCHOBHEIE OOIBIINE pACHl: €BPOIMEOUAHAs (€BpasWiicKas), HEerpo-aBCTpajouAHAas (PKBaTOpHAalIbHAs), MOHTOJOWIHAS

(a3smarcko-amepuKaHcKkas). YepTsl MPHUCIOCOOIEHHOCTH MPENCTaBUTENEH YEIOBEUYECKHUX pac K YCIOBHSIM CYIIECTBOBaHMs. ENMHCTBO yenoBedecKux
pac. Kputuka pacusma.

JdemMoHncTpannu:

Ioptpersr: ®. Pemy, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. dapBuH.

Tabnuuel n cxemsl: «BosnukHoBeHne ComHeuHON cucTeMbly, «Pa3Butne oprannyeckoro Mupay, «PactutenbHas kieTkay, <« KuBoTHas KileTKay,
«I[Ipokapuornyeckast kierka», «CoOBpeMEHHas CHCTEMa OpPraHMYECKOro Mupa», «CpaBHEHHE aHAaTOMHUYECKHX YEpT CTPOEHHSA 4YeEIOBEKa H
YeI0BEK0OOpa3HbIX 00e3biH», «OCHOBHBIE MECTa NaJCOHTOJIOTMYECKMX HAaXOAOK MNPEAKOB COBPEMEHHOI'O 4YeloBeKay, «JllpeBHeiimue moam»,
«/IpeBHue moan», «IlepBple COBpEMEHHBIE IO, «Hen0BEUECKHE pach».



Ob6opynoBanue: mymsiku «l[Iporcxoxknenne denoBeka» (OIOCTHI aBCTPaJONUTEKa, MUTEKAHTPONA, HeaHAepTanblla, KPOMAaHbOHIIA), CIEIKA WIN
n300pakeHus] KAMEHHBIX OpYAWH MMepBOOBITHOIO YeNOBeKa (KaMHH-YOIIIEphI, pyOuiia, ckpedia), reoXpoHoJornyeckas Tadnuna, Komekust «DopMbl
COXPaHHOCTH UCKONIAEMbIX JXUBOTHBIX U paCTCHI/II\/'I)).

JlabopaTopHble U MPaKTHYeCKHEe PadoThI:

[pakTuueckas padora Ne 1. «M3yueHrne UCKOMMAEMbIX OCTATKOB PACTCHUN M )KUBOTHBIX B KOJIJICKIIHSIX).

OKCKypcHs « IBOIIONUS OPTaHUIECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYIHBIN MM KPaeBeTICCKUN My3eit).

Tema 3. OpranusMsbl U OKPY:KaUIas cpeaa.

OKonorusa Kak Hayka. 3aJadd M pasleNibl KOJIOruH. MeToabl AKOMIOTMYECKUX MCCIIeOBaHUM. DKOJOTHUYEeCKOe MUPOBO33PEHNE COBPEMEHHOT O
YeroBeKa.

Cpezu,l O6I/ITaHI/I$I OpraHu3MoOB: BOAHAA, HA3EMHO-BO3AyIHAs, TIOYBCHHAA, BHYTPUOPTaHU3MCHHAs.

Okonoruueckre Qakrtopbl. Kiaccudukamuss sSkonormuecknx (akTopoB: aOHOTHUYECcKHe, OHOTHYECKHEe U aHTpornoreHHwle. JlelicTBue
9KOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AlOuoruueckrie (akToOpbl: CBET, TeMIleparypa, BiIaHOCTh. MDoromepuoausMm. IIpucrocoOieHHs OpPraHU3MOB K JCHCTBHIO aOHMOTHYECKUX
(bakTopoB. bronornyeckue puTMEI.

buornyeckue dhakTopsl. Bubl OMOTHYECKIX B3aUMOACUCTBHI: KOHKYPEHITHS, XUIITHUIECTBO, CHMOMO03 1 ero (opmel. [lapazutusm, koomeparus,
MyTyaJli3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAaXJICOHMYECTBO). AMeHcanm3M, HEHTpann3M. 3HaueHHE OWOTHYCCKUX B3aMMOICHCTBUU IS
CYIIIECTBOBAHUS OPTAaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTHUYECKUE XapaKTepUCTHUKU momyisinuu. OCHOBHBIE ITOKA3aTeNd IMOMYNANHWHA: YHUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTH,
MIPUPOCT, MUTpanus. JJnHAMUKa YMCIEHHOCTH TOMYJISIIAN U €€ PeryIsiinsl.

JdemoncTpanumn:

[optpersi: A. I'ymbompar, K. @. Pynee, 3. I'ekkens.

Tabmumet n cxemsl: kapta «lIpupogasie 30861 3eMin», «Cpeapl 00UTaHM OpraHu3MoBY, «PoTornepuoau3my, «llomymsmum, «3aKOHOMEPHOCTH
pOCTa YHCIEHHOCTH TOMy SN HHPY30puu-Tyhenpkny, «llutessie menmy.

JlaGopaTopHble H MpaKTHYeCKHEe PAdOTHI:

Jlaboparopnas padorta Ne 3. «Mopdomoruaeckne 0cOOEHHOCTH PACTEHHH U3 PA3HBIX MECT OOUTAHU.

JlabopartopHas paborta Ne 4. «BnustHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[IpakTudaeckas padora Ne 2. «ITogcu€r MIOTHOCTH MOMYMSAINI pa3HBIX BUAOB PACTEHHI.

Tema 4. Coo0uiecTBa U 3K0JI0TMYECKHE CUCTEMBI.

Coo0mecTBo opraHu3mMoB — OmorieHo3. CTpYKTypbl OHMOIIEHO3a: BHJIOBAs, MPOCTPAHCTBEHHAs, Tpodudueckas (MHUIIeBas). BUibl-TOMHUHAHTEHL.
Css3u B OnorieHo3e.

DKkonornyeckue cucteMsl (3xocuctemsl). [lorsaTrne 00 sxkocucreme u duoreoneHo3e. yHKIMOHATBHBIE KOMITOHEHTBI SKOCUCTEMBI: TTPOYIIEHTEI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BeuecTB U MOTOK 3HEPTUU B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU dKOcUCTeMBbL. [IniieBbie nenu u
cerd. OCHOBHBIE TIOKA3aTENM IKOCHCTEMBI: OMoMacca, MPOMYKLHUSA. DKOJIOTHYECKHE MUpaMUIbl: MPOAYKIHMH, YHCIEHHOCTH, OMomacchel. CBoMCTBa
9KOCUCTEM: YCTOHUMBOCTh, CAMOPErYIsALuSs, pazBuTre. CyKieccus.



[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMa XBOHHOTO MM IIMPOKOIMCTBEHHOTO Jieca.

AHTPOIOTEHHBIE DKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. bHomorndeckoe W XO3MHCTBEHHOE 3HAUYEHHE arpodKOCUCTEM U
ypOOIKOCHCTEM.

Buopaznoobpasue kak GaxTop ycToHUnBOCTH 3KocucTeM. CoxpaHeHHe OHOJIOTHIECKOro pa3HooOpas3us Ha 3emiie.

VYuenue B. . Beprauckoro o ouocdepe. ['panuiisl, coctas u cTpykrypa ouochepsl. XKupoe BeiiecTBo u ero pyHkiuu. OcodenHocty ouochepsr
Kak [J100aJIbHON 9KocHucTeMbl. JlnHaMITueckoe paBHOBECHE B 00paTHasl CBS3b B Ouocdepe.

KpyroBopoTs! BeliecTB U OMOreOXUMHUECKHE IIUKITBI AJIEMEHTOB (Yriieposa, a3ora). 30HaJbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouocdepe 3emin. AHTpONOreHHbIe H3MEHEeHus1 B Onocdepe. [ odanbHble SKOTOTHYECKH € TPOOIIEMBI.

CocymecTBoBaHHe TPUPOJIBI U denoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usl Kak OCHOBa ycToiuuBocTH Onocdepbl. OcHOBa panMoHAIBHOTO
YIpaBIeHHs MPUPOIHBIMH PECYPCaMH B UX UCIIONb30BaHue. JlocTrykeH s OMOJIOTHH B OXpaHa IPUPOIBI.

JdemoncTpanumn:

Hoptpersi: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuier 1 cxembl: «lluieBsie 1enu», «bUOIEHO3: cocTaB U CcTPyKTypa», «lIpupomHsie cooliiectBa», «llenu muTaHus», «IKOJIOrHUECKas
nupamuiay, «bruochepa u genoBek», «IKOCHCTEMA MHPOKOIMCTBEHHOTO Jiecay, « DKOCUCTEMa XBOMHOTO Jiecay, «bromenos Bogoémay, « ATpoIieHO3,
«ITpumepHbIe aHTPONIOT€HHBIE BO3/IEUCTBUA HA TIPUPOAY», «BaxkHelne HCTOYHUKY 3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BaxkHel1as
cocTapistroras ouocdeprr», «PakTopsl Aerpaganun mouBy, «llapaukoBsrit d3ddekT», «PaKkTOphl paTlnOaKTUBHOTO 3arps3HeHHs Onocdeprr», «O0rmas
CTpyKTYypa ouocdepn», «PacmnpocTpaneHue xu3nu B onochepe», «O30HOBBIN 3kpaH 6uochepsl», «Kpyropopor yriepoma B ouochepe», «Kpyrosopor
a30Ta B MPHPOICH.

O6opynoBanue: Mojienb-anuinKanus « TumiaHbIe OUOIeHO3bI», Tepbapuii «PacTuTenbHBIE cOOOIIECTBAY, KoJUIeKIH «bromenosy, «Bpenurenn
BaKHEHUIIINX CEIIbCKOXO3SIHCTBEHHBIX KYIbTYP», FepOapiul ¥ KOJJICKIIMN PACTCHUHN U )KUBOTHBIX, MPHHAISKAIINE K PA3HBIM SKOJIOTHYECKAM TPYII aM

omHoro Buna, Kpacuas kaura Poccutickoit @enepariny, n300paxkeHus oxpansieMpIx BUIOB paCTeHHI?'I 1 )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHM S ITPOT'PAMMBI I10 BUOJIOT' M1 HA BA3OBOM YPOBHE CPEJAHEI'O OBLIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycranaBnuBaroTcss TpeOOBaHUS K pe3ylbTaraM OCBOCHHsI OOYYaIOIIMMHUCS MPOrpaMM CpEAHEro olmiero oOpa3oBaHUS:
JIMYHOCTHBIM, MCTAIPCAMETHBIM U IPCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B crpykType NHYHOCTHBIX pe3yJbTaTOB OCBOEHHUS TMpeaMmera «bHOJOTHs» BBIIENEHBl CIEIYyIOIIMe COCTABJISAIONIME: OCO3HAHHE OO0ydYaroIMMUCS
pOCCHﬁCKOﬁ Fpa)I(I[aHCKOﬁ UJICHTUYHOCTHU — T'OTOBHOCTH K CaMOpPAa3BUTHUIO, CAMOCTOATCIBHOCTH MW CaMOOIIPEACICHNIO, HAJIMYUEC MOTHUBAIlUMU K 06yqu1/H0
OuoIoTHy, IIeNICHANIPaBICHHOE pPAa3BUTHE BHYTPEHHUX YOSKICHWU JUYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH WM HCTOPUYECKUX TPATUIIANA Pa3BUTHS
OMONIOrMYECKOTr0 3HaHMsI, TOTOBHOCTh M CIOCOOHOCTH OOYYaIONIMXCS PYKOBOJCTBOBATHCS B CBOEH JEATEINBHOCTH I[EHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH,
MPHUCYIIMMHU CHCTeMe OUOIOrHYeCcKOro 00pa3oBaHus, HATMYNE YKOJIOIMYECKOr0 TPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTh IIENTU M CTPOUTH JKU3HEHHBIE TJIAHbI.

JImuHOCTHEIE PE3YIbTAaThl OCBOCHUA NPEAMETA «buomorus» JOCTUTalOTCA B €IHWHCTBE y‘le6HOI>'I M BOCITUTATEJILHOM ACATCIIBHOCTH B COOTBETCTBHUHU C
TPaAULIIMOHHBIMA POCCHUICKUMH COIMOKYJIBTYPHBIMU, MCTOPUYECKMMH W IyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, NPHUHSATHIMH B OOINECTBE MpaBUJIAMH WU
HOpMaMHU TIOBEACHUS M CIIOCOOCTBYIOT TIpOIleEcCaM CaMOIIO3HAHHS, CAaMOBOCIHUTAHHMS W CaMOPA3BHUTHS, pA3BUTHA BHYTPEHHEH ITO3UIUU JINYHOCTH,
MaTPUOTH3MA, YBAXKEHHUS K 3aKOHY M IPABOIOPAIKY, YEIOBEKY TPY/Ia U CTApIIEMy ITOKOJIEHHIO, B3ANMHOTO YBa)KEHHsI, OEPEKHOT'0 OTHOIICHUS K KyJIbTYPHOMY
HACJIEJIMIO ¥ TPAJAMIMSAM MHOTOHAIlMOHAJIBLHOro Hapoaa Poccuiickoit denepanuu, NpUpoie U OKpyKarollen cpee.

JImgaHOCTHBIE pe3yJbTaThl OCBOGHHA ydeOHOro mpeamera «buomorus» MOMKHBI OTpakaTb TOTOBHOCTb U CIIOCOOHOCTh  OOYYArOIMIUXCS
PYKOBOZACTBOBATHCS C(POPMHUPOBAHHON BHYTPEHHEH TMO3WIIMEH IJIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAallWi, TMO3WTHUBHBIX BHYTPEHHUX YOEXKIEHUH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHMCKOIO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO OIBITa M OMBITA JETEIbHOCTH B IPOILECCE pean3aiui
OCHOBHBIX HAaIIPaBJIICHUI BOCITUTATEIHHOMN JAEITENFHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCHHTAHMSA:

chOpMHUPOBAaHHOCTH TPAKIAHCKON TO3UIIMK 00YJArOIIErocsl KaK aKTHBHOTO W OTBETCTBEHHOT'O WieHa POCCHIICKOT0 00IIecTBa;

OCO3HaHHWE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00sS3aHHOCTEH, YBaYKEHHE 3aKOHA W MTPABOMOPS/IKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JEATENbHOCTH NP CO3AaHWH YUYeOHBIX MPOEKTOB, PEIMICHUH YYEOHBIX W IMO3HABATENBHBIX 3aJ1ad, BBHITOIHCHUN
OMOIOTMYECKIX IKCIIEPUMEHTOB;

CHOCOOHOCTH OIPEAEISITh COOCTBEHHYIO MTO3UITUIO TI0 OTHOIIEHHIO K SIBJIEHUSM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTBIBATh B CBOMX JEHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJEHCTBHUS IIOACH C pPasHBIMH YOEXKIEHUSMH, KyJIbTYPHBIMH
LIEHHOCTSIMH M COIIMAIILHBIM TI0JI0KEHUEM;

TOTOBHOCTh K COTPYJHHWYECTBY B TIPOIIECCE COBMECTHOTO BEITIONHEHHUsS y4eOHBIX, MO3HABATEIBHBIX W HCCIENOBATEIbCKUX 3a/lad, YBaXKUTEIBHOTO
OTHOIIIEHNS] K MHEHHUIO OIIIOHEHTOB IMPH 00CYKJIEHIH CITOPHBIX BOITPOCOB OMOJIOTHYECKOT0 COIEPIKAHNS,

FOTOBHOCTh K TYMAaHUTApHOU U BOJIOHTEPCKON NIESTEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMSA



c(OpPMUPOBAHHOCTh POCCHICKON TPa)KIaHCKOH MASHTHYHOCTH, MATPHOTU3MA, YBAKEHHUS K CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH Tiepen PomuHoil,
rOpJIOCTH 3a CBOM Kpai, cBOIO PoinHy, CBOM SI3BIK U KYJIBTYPY, IPOLUIOE U HACTOAILIEE MHOMOHALIMOHAJIbHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOUICHHUE K ITPUPOAHOMY HACICIUIO U NaMATHUKAM NPUPO/Abl, JOCTUKCHUAM Poccun B HayYKE, HCKYCCTBEC, CIIOPTE, TEXHOIOI'UAX, TPYAC,

CHOCO6HOCTL OLICHHUBATh BKJIa[ pOCCHﬁCKHX y‘-IéHI)IX B CTAaHOBJICHUC W PA3BUTUC 6I/IOJIOFI/II/I, MOHUMAHUS 3HAYeHUsS OWOJIOTMM B IMO3HAHHH 3aKOHOB
MPHUPOJBI, B KU3HU YENIOBEKa U COBPEMEHHOTO O0IIECTBA;

uzeiiHas yOexxJIEHHOCTh, TOTOBHOCTD K CITY’)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro Cyab0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HAHME JIyXOBHBIX LIEHHOCTEW POCCUHCKOT0 HapoAa;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STHYECKOTO MTOBEJICHUS;

CHOCO6HOCTB OIICHMUBATh CUTYallUIO U IPUHUMATh OCO3HAHHBIC PECIICHUA, OPUCHTUPYACH Ha MOPAaJIbHO-HPABCTBEHHBIC HOPMbI U IIEHHOCTH,

OCO3HaHHUE JTUYHOTO BKJIAJIA B IIOCTPOEHUE YCTOWYMBOT'O OYYIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMTENSM, CO3/IaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSTHS [[EHHOCTEH CEMEWHOH >KM3HU B COOTBETCTBHH C
TpaaulusaMu HapoioB Poccuu;

4) 3cTeTHY€eCKOr0 BOCIIMTAHHUSA:

ACTETUYECKOE OTHOIIIEHHNE K MUPY, BKITIOYas SCTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

[IOHUMaHUE SMOLUOHAIBHOIO BO3EICTBUS JKUBOM NPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE IIPOSBISATH KAYE€CTBA TBOPUECKON JIMYHOCTH;

5) puznyeckoro BocnuTanusl, POPMUPOBAHUSA KYJLTYPHI 310POBbSA H IMOIIHOHAJIHLHOI0 0JIaronoJIy4yus:

MMOHMMaHWE W pealn3alus 3J0pOBOro W Oe3omacHOro obpasa JKH3HH (30pOBOE MWTaHWe, COOJMIOJEHWE THUTHEHWYECKHX TIPaBHI H HOPM,
cOamaHCHPOBAHHBIN PEXUM 3aHITHHA W OTHBIXA, PEryisapHas (Qu3ndeckass aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHSA K
COOCTBEHHOMY (DM3MYECKOMY H TICUXHYECKOMY 3710POBEIO;

MMOHMMaHWe TIEHHOCTH TIPaBHUII HHANBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IaCHOT0 TIOBEACHUS B CUTYAIUX, YTPOXKAIONINX 3I0POBBIO M KU3HU JTFOJIE;

OCO3HAHUE MTOCIIEACTBAN U HEMPHUSTHS BPEIHBIX ITPUBBIUEK (YIOTPEOICHHS alTKOT0NIs, HAPKOTHKOB, KypeHHs);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HAHHUE [IEHHOCTH MacTePCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AaKTHBHOW [EITETHHOCTH TEXHOJNOTUYECKOH W COIMAIIHOW HAIPAaBIEHHOCTH, CHOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATH H
CaMOCTOSITENbHO BBIOIHSTH TAKYIO IEATENbHOCTD;

WHTEpEC K Pa3nyHbIM cdepam MpodhecCHOHANBHON NeITeTbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BHIOOp Oynymieid mpodeccHy W peain30BLIBATH
COOCTBEHHBIE JKU3HEHHBIC TUIAHHI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHHIO i CaMOOOPA30BaHUIO Ha MPOTSHKEHUHU BCEH KU3HU;

7) 3K0JI0rHYeCKOT0 BOCIIUTAHMS:

9KOJIOTMYECKHU 11eJIecO00pa3HOe OTHOLIEHHE K IPUPOie KaK HCTOYHHKY KU3HHU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHHUS;



MOBBIICHUEC YPOBHA HKOJIOTHUECKON KYJBbTYPBI: an06pereH1/Ie OIlbITa IIJIAHWUPOBAHUA IIOCTYIIKOB M OLCHKHM HX BO3MOXHBIX HOCJ'ICI[CTBI/II‘/'I JJIsL
OKpY’Kalolllel Cpebl;

OCO3HaHHE III00AILHOTO XapaKTepa KOJIOTHYECKHX MPOOJIeM U MyTel WX pelIeHus;

CIOCOOHOCTH HCIIONB30BaTh NMpHOOpeTaeMble MPHU W3YYCHUM OHONOTMU 3HAHUS W YMEHHUS TPH PEUIeHWH NPOoOJeM, CBSI3aHHBIX C PalMOHAIBHBIM
MPHUPOIOIIONB30BaHUEM (COONIOICHNE TIPABUII TIOBEJICHUSI B TIPUPO/IE, HAMIPABICHHBIX HA COXpaHEHHE PaBHOBECHS B DKOCHCTEMAaX, OXPaHy BHJIOB, 3KOCHCTEM,
ouochepsi);

AKTUBHOE HETPHUSITHE NEHCTBHUI, MPUHOCALINX BpPEJ OKpY)Karolled NPUPOAHON cpeae, YMEHHE MPOTHO3MPOBATh HEOJArONpPUSATHBIE 3KOJIOTHYECKHE
MOCJICACTBUA MPECAITPUHUMAEMBIX I[eI\;ICTBI/II\/'I " NpEAOTBpallaTh UX;

HaJINM4Yu€ Ppa3BUTOr0 I3KOJIOTMYCCKOro MBINIJICHUA, 9KOJIOTUUECKOM KYJbTYpbI, OIIbITa ACATCIbHOCTH IKOJIOTUUECKOMN HanpaBJICHHOCTH, YMCHUA
PYKOBOACTBOBATHCA HWIMHU B HO3HaBaTeJII)HOI>'I, KOMMYHHKaTHBHOﬁ u COHHaJ’[BHOﬁ MMPAKTUKE, TOTOBHOCTH K YYaCTHUIO B HpaKTH‘IeCKOﬁ ACATCIBbHOCTU
9KOJIOTHYECKOI HANPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSI:

c(hOPMHUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH M OOIIECTBEHHOW IPAKTHUKH, OCHOBAHHOIO Ha
JUaJIore KyJabTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B IMOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3bIKOBOW U YUTATENILCKON KYJIbTYphl KaK CPEACTBA B3aUMOAEHCTBUSA MEXY JIFOIbMH U IIO3HAHUS MUPA;

MOHMMaHKE crenuduKn OMOIOTMU KaK HayKd, OCO3HaHHWA €€ ponu B (JOPMUPOBAHMH PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3AAHUM IETTOCTHOTO
MPEeCTAaBICHUS 00 OKpPYXAIOIIEM MHpPE KaK O €IMHCTBE HMPUPOIbI, YETOBEKAa M OOIIECTBA, B MIO3HAHMM HPHPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHHH MpodieM
COXpaHEHUsI IPUPOJHOTO PABHOBECHS;

yO©KIEHHOCT, B 3HAYMMOCTH OHOJOIMH [l COBPEMEHHOH LMBHUJIM3ALUM: OOECIIEYEHHs] HOBOTO YPOBHS DAa3BUTUS MEAWLIMHBI, CO3JaHHE
MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIATh PECYpPCHBIE MPOOJIEMBl PAa3BUTHSI YEIOBEYECTBA, [TOUCKA ITyTEH BBIXOAA U3 INIO0AJIBHBIX IKOJIOTHUECKHX
poOieM u obecriedeHus epexoa K yCTOMUYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KHU3HY;

3aMHTEPECOBAHHOCTh B IOJYYEHUH OHOJIOTMYECKUX 3HAHUM B LENSIX IOBBIIICHUS OOWIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, Kak
COCTaBHOW YacTH ()yHKIIMOHAIHHON TPaMOTHOCTH 00yUaOIUXCsI, POPMHUPYEMOU IPH U3yUeHUH OHOIOTHH;

[IOHUMAaHNE CYLIHOCTH METO/OB IO3HAHMS, HCIOIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH MCIIOJIB30BAaTh MOJydaeMble 3HAHUS Ul aHaIM3a U
OOBSCHEHNUS SIBICHUM OKPYXAIOIEro MUpa M MPOUCXOAALIMX B HEM M3MEHEHHUH, YMEHHUE JleaTh 00OCHOBAHHBIC 3aKJIFOUECHHUS] HA OCHOBE HAay4YHbBIX ()AaKTOB U
HUMEIOLIMXCS JAaHHBIX C LEIbI0 MOIyYeHUs JOCTOBEPHBIX BBHIBO/IOB;

CIOCOOHOCTH CAMOCTOSTENIEHO UCTIONB30BaTh OMOIOTMYECKHE 3HAHUSA JJIS1 peLIeHus TPOOJIEM B PeasbHbIX JKU3HEHHBIX CUTYALHSIX;

OCO3HAaHWE LIEHHOCTH HAYYHOW AEATEIbHOCTH, T'OTOBHOCTH OCYIIECTBJIATH NPOEKTHYIO M HCCIIEIOBATEIbCKYIO NEATEIbHOCTh MHAMBHIYaJbHO U B
rpymnme;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY O00Opa30BaHUIO W CcaMOOOPa30BaHHMIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMH MO OWONOrMH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yNIbTaThl OCBOSHHS y4eOHOro mnpeamera «BbHomorusy» BKIIOYAIOT: 3HAYMMBIE 17151 GOPMUPOBAHUST MUPOBO33PEHHS 00YUAFOIIIXCS
MEKAUCIUILTUHAPHBIE (MEXKIpEeMETHbIE) OO0MIEHAYYHbIE TOHITHS, OTPaKAIOUIME LEIOCTHOCTh HAYYHOW KapTHHBI MUpPA M CIEHU(HKY METOAOB MMO3HAHWS,
WCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPIHUs, SBJIICHHE, MPOIECC, CHCTeMa, HayYyHBIH (axT, MPUHIMI, THUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsl, UCCIEA0BaHUE, HAOIIOCHNE, M3MEpEHHEe, SKCIEPUMEHT U JAPYTHX), YHHBEpcaJbHble yueOHbIE IEeHCTBUS (IIO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIE,
peryJIsITUBHEIR), oOecneunBatomue GopMupoBanne (yHKIIMOHATBHOW IPaMOTHOCTH M COIMANBHONW KOMIIETEHIIMN 00YYaOIIUXCsl, CIIOCOOHOCTh 00Y4a FOIHXCS
WCTIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUTHHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS W YHHBEpCajbHblE yueOHBbIE JISHCTBUS B TO3HABATENLHON M COIMAIBHOM
MPaKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHHSI TPOrPAMMBI CPETHET0 00IIero o0pa3oBaHusl IOJKHBI OTPAXKAaTh:

OsiageHue yHUBepPCAIbHBIMI Y4e0HBIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBble JoruYecKue AeicTBUA:

CaMOCTOSATEILHO (POPMYIIMPOBAThH U AKTYaJIU3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCTIONB30BATh TPH OCBOCHUM 3HAHMI MPUEMBI JIOTHYECKOI'0 MBIIUICHUS (aHANW3a, CHHTE3a, CPAaBHEHHS, KIacCH(pHKAIMU, 0000IIEeHHs), PacKphIBaTh
CMBICII OMOJIOTMYECKHUX MOHATHH (BBIICIATH X XapaKTepHbIE TPU3HAKH, YCTAHABIMBATH CBSI3M C IPYTHMMHU ITOHATHAMH);

ONPENEeNATh eH ACTENbHOCTH, 3a/1aBast TapaMeTPhl ¥ KPUTEPHH MX TOCTHIKEHHS, COOTHOCHTB PE3YJIbTAThI ACSTEIBHOCTH C IOCTABICHHBIMH IEIISIMU;

UCTIONB30BAaTh OMOIOTHYECKUE MTOHATHS JUTSl O0BACHEHHS (DaKTOB U SBJICHHUH )KUBOM MIPUPOJIBI;

CTPOHTH JIOTUYECKHE PAacCyXKIeHUs (MHIyKTUBHBIC, NCAYKTHBHBIC, 10 AHAJOTHH), BBIBIATH 3aKOHOMEPHOCTH M HMPOTHBOPEUYHS B PACCMAaTPUBAEMBIX
SBJICHHUAX, (POPMYITHPOBATH BBHIBOABI U 3aKIIFOUCHUS;

MPUMEHSTH CXEMHO-MOJIETBHBIC CPEACTBA ISl MPEICTABICHHS CYIIECTBEHHBIX CBA3EH M OTHOIICHUH B M3YYaeMBIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe
MIPOTHUBOPEUHH Pa3HOTO PO/, BEISIBICHHBIX B PA3IHYHBIX HH(POPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEICHNUS IPOOIEMBI ¢ YIETOM aHaJI3a MMEIOIIMXCS MaTePHAIbHBIX U HEMaTepHaIbHBIX PECYPCOB;

BHOCHTBH KOPPEKTHBEI B ACSITEIFHOCTD, OIICHUBATH COOTBETCTBHE PE3YNIBTATOB IEJISIM, OIICHUBATH PUCKH MTOCIIEICTBUHN IEATEIbHOCTH;

KOOPAWHHUPOBATH U BHIIIOIHATH Pa0OTy B YCIOBHUSX PEabHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO B3aNMOJICHCTBUS;

pa3BHBATh KPEaTHBHOE MBIIIICHHUE TP PEIICHUHN KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbLCKHE A CTBHA:

BJIAaJCTh HABBIKAMH Y4eOHO-HMCCIIENOBATENbCKOH M TPOSKTHOM AEATENbHOCTH, HaBBIKAMU Pa3peIICHHs MPOOJeM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIIFHOMY ITOMCKY METOIOB pEeIIeHHs MPAaKTHYECKUX 3314, TPUMEHEHUIO Pa3InYHbIX METO/IOB MTO3HAHNS;

UCIIOJIb30BATh PA3IMYHBIE BUIBI IEATEIBHOCTH IO TOJYYECHHIO HOBOT'O 3HAHUS, €r0 MHTEpIpETalnny, NpeoOpa3oBaHUIO W NPUMEHEHUIO B Y4eOHBIX
CHTYaIHsX, B TOM YHCJIE IIPH CO3aHUN Y4eOHBIX U COLMAIIBHBIX TPOCKTOB;

(bopMUpOBATH HAYYHBII THIT MBIIUICHNUS, BJIaACTh HAYYHOH TEPMUHOJIOTHEH, KIFOUYEBBIMHU ITOHATHAMH U METOJIAMH;

CTaBHUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTENbHON ACATEILHOCTH 1 )KU3HEHHBIX CUTYALHSX;



BBIABJIATH MPUYMHHO-CICACTBCHHBLIC CBA3M U AKTYAJIM3UPOBATh 3aJady, BBIABUI'ATh TUIIOTE3Y eé pemICHuA, HaXO0AUTh AapryMCHTHI JJId OOKa3aTCIbCTBaA
CBOMX YTBEP)KJECHUH, 3a/1aBaTh IapaMETPhl U KPUTEPUU PELICHHUS;

AHAJIM3HUPOBATL ITOJIYYCHHBIC B XO€ PCHICHUA 3ada4yud pE3yabTaTbl, KPUTUYCCKHU OLICHMUBATHh UX NOCTOBCPHOCTDL, ITPOIrHO3UPOBATL USMCHCHUEC B HOBBIX
YCIIOBUSIX;

naBaThb OLUCHKY HOBBIM CUTYyallUsAM, OLICHUBATH HpHO6peT§HHLH7[ OIIBIT,

OCYIIECTBIIATH IIeJIeHANPABICHHBIN MOMCK MEPEHOCca CPEACTB M CIIOCO0OB JCHCTBHS B IPO(ECCHOHATILHYIO CPELY;

YMETHh NIEPECHOCUTH 3HAHHMA B ITO3HABATCIIbHYIO U IMTPAKTHUYCCKYIO O6J'IaCTI/I KHU3HECACATCIBHOCTH,

yMETh HHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTb HOBBIC UACHU, IIPEAJIaraTb OPUTHMHAJIBHBIC ITOAXO0/Ibl U PCIICHUSA, CTAaBUTH HpO6JIeMBI " 3a71a4yu, JOIIYCKAarOUMe aJIbTCPHATHUBHBIC PCILICHU .

3) padora ¢ undopmanmeii:

OPHEHTHPOBATHLCS B Pa3IMUHBIX UCTOUYHUKAX HH(OPMALMU (TEKCTE YIEOHOTo 1MOCcoOus, HAYYHO-TIOMYIISPHON JINTEpaType, OMOJIOTHIECKHX CIOBapSIX M
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHeTe), aHANM3MpoBaTh MH(OPMAIMIO PA3NUYHBIX BHIOB W (OPM MPEACTABICHUS, KPUTHUYECKH
OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUYMUBOCTD;

(dopMyITUpOBaTh 3alpOCHl U MPUMEHSATH Pa3jHYHBIC METOJNBI MPH TOHCKE W 0TOOpe OMONOrnyeckoi WH(GOPMAIUU, HEOOXOAMMOU Jisi BBHITOIHEHMUSI
y4eOHBIX 3a7a4;

MpHOOPETaTh OIMBIT HCHONB30BaHUS WH(POPMAIIHOHHO-KOMMYHHUKATABHBIX TEXHOJOTHH, COBEPIICHCTBOBATh KYJIBTYPY AKTHBHOTO HCIOJB30BaHUS
Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSTEIIFHO BEIOMPATh ONTUMABHYIO (OPMY TPENCTAaBICHUST OMOIOrMIecKoi HHPOpMaIH (CXeMbl, TpadUKH, TUarpaMMbl, TAOIHIbI, PUCYHKH H
Jpyroe);

WCTIONIb30BaTh HAYYHBIA S3BIK B KauecTBE CpeACTBa NpH pabore ¢ Ouonornveckod wuHOpMAIUen: MPHUMEHITh XUMHYECKHE, (U3UYECKHE U
MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI, (OpMYJbl, a00peBHaTypy, HOMEHKIATYPY, HCIOJb30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-CHMBOJIMYECKUE CPEICTBA
HATJISTHOCTH,

BIIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI WH(GOPMAIUK, HHPOPMAIIMOHHOW OE30MaCHOCTH JINYHOCTH.

ORiiajeHHe YHUBEPCAJbHBIMIA KOMMYHUKATHBHBIMU JIEHCTBHSIMH:

1) oGmenue:

OCYIIECTRIATh KOMMYHHUKAIIUK BO BCEeX c(epax >KM3HU, aKTUBHO y4acTBOBAThH B JMAJIOre WM JUCKYCCHHU TO CYIIECTBY OOCYKIaeMO# TeMbl (YMEHUE
3a7aBaTh BOMPOCHI, BHICKA3bIBATH CYXKJICHUS OTHOCHTEIBHO BBITIONHEHUS MPEAIaraeMoi 3a/laud, YIUThIBATh HHTEPECHl U COTJIACOBAHHOCTh TMO3UIMN JPYTHX
YYACTHHUKOB JTHAJIOTA WU JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIC CPENCTBA OOIICHUS, MOHUMATh 3HAYCHUE COLUATBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUSI KOH(M)JIMKTHBIX CHTYAIlHH,
YMETh CMATYaTh KOH(IIUKTHI K BECTH MEPETOBOPHI;

BIIQJICTh PA3MYHBIMU CrIOcOOaMK OOIICHHS W B3aWMOJCHCTBHS, TMOHUMATh HAMEPEHWs JIPYTHX JIOJCH, MPOSIBIATh YBAXKUTEIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOH (hopMe POpPMYIUPOBATh CBOH BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO W3JIATaTh CBOIO TOYKY 3pEHUS C UCIIOJIh30BAHUEM S3BIKOBBIX CPEJICTB.



2) COBMECTHAsI 1eSITETbHOCTD:

MOHUMAaTh W HCIOJIB30BaTh MPEUMYINECTBA KOMaHAHOW W HHAMBUIYaJbHOW pabOThl IMpU pEIIeHHH OWOJOTMYEecKoi MpoOieMbl, 0OOCHOBBIBATH
HEOOXOJJMMOCTh TIPUMEHEHHSI TPYIIIOBBIX (POPM B3aWMOJICHCTBHSI IIPH PELICHNH yueOHOW 3a1auu;

BBIOMPATh TEMATUKY U METOZBI COBMECTHBIX JEUCTBHM C YIETOM OOIIMX MHTEPECOB U BOZMOKHOCTEH KaXKJOT0 WieHa KOJIIEKTHBA;

MPUHUMATH eI COBMECTHOW JIITENBHOCTH, OPraHH30BBIBATH M KOOPJMHHUPOBATH JCHCTBUS MO €€ JOCTHIXKEHHWIO: COCTAaBIISATh IUIAH JCHCTBUH,
pacnpeaesTh POiu ¢ yUéTOM MHEHHI Y4aCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOM pabOThI;

OIIEHUBATh KA4EeCTBO CBOETO BKJIAJIa M K&XKJIOTO YYaCTHHKA KOMaH bl B OOIIMI pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeAaraTh HOBbIE MMPOEKTHI, OLIEHUBATH UJICH C TTIO3UIIMU HOBH3HBI, OPUTHHAIILHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATH TIO3UTHUBHOE CTPATErMUECKOE MOBEJICHNE B PA3TTMYHBIX CHTYaIUsX, POSBISTH TBOPYECTBO U BOOOpAKEHHUE, OBITh MHUIIUATHBHEIM .

OsiageHue yHHBepPCAIbHBIMH PeryJIATHBHBIMH JIeHCTBUSIMH:

1) camoopranusanus:

WCITIOJIb30BATh OMONIOTHYECKHE 3HAHWS ISl BBISIBIICHUS MTPOOJIEM M MX PEIICHUS B )XU3HEHHBIX U YY€OHBIX CHTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOrMYECKUX 3HAHHM IIeJIeBbIC ¥ CMBICIOBBIC YCTAHOBKU B CBOMX JICHCTBHUSX U IMOCTYIKaX MO OTHOMIEHHUIO K KHUBOHW MPHP OJIC,
CBOEMY 3/I0POBBIO U 3[TOPOBBIO OKPYKAIOIINX;

CaMOCTOATEIBHO OCYIIECTBIISITh ITO3HABATENBHYIO JESATEIbHOCTh, BBISBIATH NPOOJIEMBbI, CTaBUTh U (HOPMYITHUPOBAaTH COOCTBEHHBIE 3aJaddl B
00pa30BaTENbHON ESITENFHOCTH U JKU3HEHHBIX CUTYaIINAX;

CaMOCTOSATENBHO COCTABIISIT TUIAH PEHICHUS MPOOIEMBI ¢ yIETOM UMEIOLIIXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JIaBaTh OI[EHKY HOBBIM CHTYAaIIHsIM;

pacmmpsTh paMK{ Y4eOHOT0 TpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHHH;

JIeNaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OITBIT;

CHOCOOCTBOBATh ()OPMHUPOBAHHUIO U TIPOSBICHHUIO MIMPOKON SPYAWIIMHA B PAa3HBIX OOJNACTSAX 3HAHWM, MOCTOSHHO TMOBBIMIATH CBOM 00pa3oBaTENbHEIN U
KyJbTYpPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JIABATh OIIEHKY HOBBIM CHTYaIlHsIM, BHOCUTh KOPPEKTUBHI B AEATEIIEHOCTD, OIIEHUBATH COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BIIAJICTh HaBBIKAMH ITO3HABATEIHHON pedieKcHy KaK OCO3HAHHS COBEPIAEMBIX JEWCTBUN M MBICIHTENBHBIX MPOLIECCOB, NX PE3yIbTAaTOB M OCHOB aAHHA,
WCIIONB30BaTh MPUEMBI peIIEKCHH IS OIIEHKU CUTYAINH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHWBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHIDKEHHIO;

MIPUHUMATH MOTUBEI X pTYMEHTHI IPYTHX IIPH aHAIIN3€ PE3YNIbTAaTOB JIETENbHOCTH;

3) npunsiTHe ceds U APYTUX:

MIPUHUMATH Ce0sl, TOHMMas CBOM HEOCTATKH M JOCTOWHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX [IPH aHAJIHM3€ PE3YJIbTaTOB JESTEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JIPYTrUX Ha OMIHUOKM;



pa3BUBATh CIOCOOHOCTH IIOHUMATh MUP C TMO3UIUU IPYTOro YeIOBEKa.
NPEAMETHBIE PE3YJIbTATbBI

[Ipeamernbie pe3ynbTaThl ocBoeHMs: mporpamMbl COO mo Ouomornu Ha 0a30BOM YPOBHE BKIIOYAIOT CHEMU(UYECKHE Ui Y4eOHOro mpeaMera
«buonorusy HAY4YHBIC 3HaHUS, YMCHUSA U CHOCOGLI )Z[GflCTBI/IfI 110 OCBOCHUIO, UHTEPHIPETALIUN 1 HpeO6p330BaHI/IIO 3H3HHI71, BUJbI ACATCIIBHOCTU IO MOJYYCHUIO
HOBOI'O 3HaHWA W HNPHUMCEHCHUIO 3HAHUHU B Pa3INYHbIX y‘ICGHLIX CUTyalludX, a TAaKXKE B PCAJIbHBIX JXKU3HCHHBIX CHUTyallUAX, CBA3AHHBLIX C 6PIOJ]OFI/I€I\/'I. B
MporpaMMe MPeIMETHBIC PE3YJIbTAThI MIPEJICTABICHBI M0 TOAaM 00yUeHUSI.

[IpeamerHbie pe3yabTaThl OCBOCHUS yueObHoro peamera «buonorusy ¢ 10 knacce NOMTKHBI OTPAKATh:

c(OpPMHUPOBAHHOCTH 3HAHHUH O MECTE U POJTM OMOJIOTMU B CHCTEME HAYYHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B GOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpa M HAYYHOI'O MHPOBO33PEHUS, O BKJIAJEC POCCHHCKHX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIIOTHH, (HYHKIIMOHAIBHON
TpaMOTHOCTH 4€I0BEKA JJId PEHICHW A )XU3HCHHBIX 3a1a4,

YMEHHUE PacKpbIBaTh COJEpKaHUEe OMONOTMYECKHX TEPMWUHOB M TIOHSITHI: JKU3HB, KJIETKA, OPraHU3M, MeTa0on3M (0OMEH BEIEeCTB W INpeBpalleHue
SHEPTHH), TOMEOCTa3 (CaMOpErysIus), YPOBHEBAsI OpraHU3aINs KUBBIX CHCTEM, CAMOBOCIIPOH3BENEHIE (PETPOIYKIHS), HACIEICTBEHHOCTh, H3MEHUNBOCTH,
POCT ¥ pa3BHUTHE;

YMEHUE HW3JaraTh OWONOrHYeckne TeopuH (KJIETOYHAs, XPOMOCOMHAs, MYyTal[MOHHAs, [EHTpallbHasl J0orMa MOJEKYISIpHOi Owonoruu), 3axoHbl (I
Mennensa, T. Moprana, H. Y. BaBuioBa) u ydeHusi (0 mEHTpax MHOTooOpasus W MPOUCXOXKISHUSA KyIbTYpPHBIX pacteHuid H. WM. BapwmiioBa), ompenemsiTh
TPaHUIIBI UX TPIMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOJaMH HaydYHOrOo TO3HAHWA B OMOJOTHH: HAONIOJIEHWE W OMNFCAHME JKUBBIX CHCTEM, IPOIECCOB M SIBICHHWH, OPTaHU3AIUS H
MpOBEZIeHNE OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBIDKEHHE THIIOTE3bl, BBISIBICHHWE 3aBHCHMOCTH MEXAy WCCIEAyEeMBIMA BETUYMHAMH, OOBSCHEHHE
MTOTyYeHHBIX PE3yIbTATOB, UCIIONB30BAHHBIX HAYYHBIX TIOHATHH, TEOPHI U 3aKOHOB, YMEHHUE JI€NaTh BEIBOJIBI HA OCHOBAHHHU MTOJIYYEHHBIX PE3YilbTaTOB;

YMEHHE BBIIENATH CYIIECTBEHHBIE TPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPHUOT, OAHOKIETOYHBIX H MHOTOKJIETOUYHBIX OPTraHN3MOB, OCOOCHHOCTH
MpoIeccoB: 0OMeHa BEIIEeCTB U MPEBPAIlleHHs] SHEPTHUH B KJIeTKe, (DOTOCHHTE3a, TIACTUIECKOT0 M HEPTreTHUECKOro 0OMeHa, XeMOCHHTEe3a, MUTO3a, Melo03a,
OIJIOJIOTBOPEHUS, Pa3MHOXKEHUS, HHIUBUIYaIEHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMEHHE TPUMEHATh MOJMYYeHHbIE 3HAHWS Uil OOBSCHEHHsS] OHOJOTMYECKHX TIPOIECCOB W SIBICHWH, U TPHHATHAS TPAKTHUYECKHX DEIISHHH B
TTOBCETHEBHOMN JKM3HU C MENbI0 00ecTiedeHrsI 0e30MaCHOCTH CBOETO 3/I0POBBS M 3I0POBBS OKPYKAIOIINX JIFOJIEH, COOMIOACHNS HOPM TPaMOTHOTO TTOBEICHUS B
OKPY’KaIOIIeH MPUPOAHON cpele, MOHNMaHke HEOOXOANMOCTH MCTIONh30BAHUS TOCTHKEHUN COBPEMEHHON OMOJOTHHU W OMOTEXHOJOTHH /IS parioHa IbHOTO
MIPUPOJIOTIONIE30BAHNS,

YMEHHE pelIaTh JJIeMEHTapHble TeHeTHYeCKHe 3a/lauyll Ha MOHO- W JUTHOPUIHOE CKpEIIMBAaHHE, CIEMIEHHOS HACIEAOBaHUE, COCTABIATH CXEMBI
MOHOTHOPHTHOT'O CKPEIUBAHUS [JIs TIPEICKa3aHusl HACIEOBAHNS TPU3HAKOB y OPTaHN3MOB;

YMEHHE BBITIONHATH JTA0OpATOPHBIE U MMPAKTHYECKUE pA0OTHI, COONIIOIATh TIpaBMIIa TIPH paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;



YMEHUE KPUTHUYECKH OICHUBATh M HHTEPIPETUPOBATH HH(POPMAIMIO OHOJOIMYECKOTO COJACPXKAHUS, BKIIOYAIOIIYIO IICEBOHAYUYHBIC 3HAHUS W3
Pa3IUYHBIX UCTOYHUKOB (CPEACTBa MACCOBON MH(pOPMAIIMH, HAYYHO-TIOMYJIIPHBIC MaTEPHAIIbI), STHUYCCKUE aCIIEKThl COBPEMEHHBIX MCCIICOBAHUN B OMOJIOTHH,
MEIUIHHE, OMOTEXHOIOTUH;

yMEHHE CO3/7[aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIIEHUs, 00001Ias OMOIOrnYeckyr0 HHPOPMAIINIO U3 HECKOJIBKIUX HCTOYHHUKOB, TPAaMOTHO
WCIIOIb30BaTh MOHATHWHBINA anmapaT OMOJIOTHH.

[IpenmerHbIe pe3ysibTaThl OCBOSHUS yueOHOro peamera «buosorus» ¢ 11 Kracce n0IKHBI OTPaXKATh:

c(OpPMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHH COBPEMEHHOH €CTEC TBEHHO-
HAyYHOW KapTHHBI MHpa M HAYYHOI'O MHPOBO33PEHUS, O BKJAJle POCCHHCKUX W 3apyOSKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIOTHH, (HYHKIIMOHATBHON
T'paMOTHOCTH Y€I0BEKA JJId PCHICHU )KU3HCHHBIX 3a71a4,

YMEHHUE PACKpPBIBATh COJepKaHWe OWOJIOTMYECKUX TEPMUHOB W TOHSTHH: BHJ, TOMYJSIUS, TeHOQOHJ, DBONIONHUS, ABWXKYIIHE cHiIbl ((PakTopsl)
9BOJIIOIMH, TPUCITIOCOOJIEHHOCTh OPTraHW3MOB, BHJI000pa30BaHHE, DKOIOTHYECKUE (AKTOPhI, DKOCUCTEMA, MPOIYIEHThI, KOHCYMEHTHI, PEAYICHTHI, IEMH
MATaHKsI, SKOJIOTHYECKas paMuia, OMoreoneHos, onocdepa;

yMEHUE H3llaraTh OHOJIOTHYecKre Teopuu (dBortorroHHas Teopus Y. JlapBuHA, CHHTETHYECKash TEOPHUS DBOIIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apomsrmeBoro cxoactea K. M. bapa, depenoBanus rraBHBIX HampaBiieHu# u myted sBomonuu A. H. Ceeprosa, yuenus o omochepe B. WM. Bepraackoro),
OIIPENENATh TPAHUIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAaMH HaydyHOrO IO3HAHWA B OMOJOTHH: HAONOJEHWE W OMNMCAHME JKMBBIX CHCTEM, IPOIECCOB M SIBICHHWH, OpPTaHU3aIlUs H
MPOBEZICHHE OMOJIOTHYECKOTO JKCIEPUMEHTa, BBIIBIKEHHE THUIOTE3bl, BBISBICHHE 3aBHCHMOCTH MEXKAy HCCIEAYEMBIMH BETUYMHAMH, OOBSCHEHHE
MTOJTyYeHHBIX PE3yIbTaTOB, UCIIONb30BAHHBIX HAYYHBIX TIOHATHH, TEOPHI U 3aKOHOB, YMEHHUE JI€NaTh BHIBOJIBI HA OCHOBAHHH MOMYYEHHBIX PE3YyIbTATOB;

YMEHHE BBIICNATH CYIIECTBEHHbIE MPH3HAKHA CTPOCHUS OHMOIIOTHYECKHX OOBEKTOB: BUIOB, MOMYJIAIMM, MPOMYIIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OHMOT'eOIICHO30B M DKOCHCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIIEICTBEHHOH HW3MEHUYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUS, IMPHUCIIOCOOICHHOCTH
OpPTaHHU3MOB, JEWCTBUSA JIKOJOTMYECKHX (DaKTOPOB HA OpPTaHW3MBI, MEPEHOCa BEIIECTB W IMOTOKAa DHEPTHU B IKOCHUCTEMAaX, aHTPOIOTEHHBIX W3MEHEHHWHA B
9KOCHCTEMaX CBOE MECTHOCTH, KPyrOBOPOTa BEIIECTB M OMOT€OXHMMHUYECKHIX ITUKIIOB B Omocdepe;

YMEHHE TPUMEHATh MOJMYYeHHbIE 3HAHWS Uil OOBSCHEHHsS] OHOJOTHMYECKHX TIPOIECCOB W SIBICHWH, I TPUHATHAS TPAKTUYECKUX DEIIeHHHA B
TTOBCETHEBHOMN JKM3HU C MENhI0 00ecTiedeHrs] 0€30IMacHOCTH CBOETO 3/I0OPOBhS M 3/I0POBBSI OKPYKAIOIIHX JIFOJIEH, COOMIOASHNS HOPM TPaAaMOTHOTO ITOBEIECHUS B
OKpY)KaIOIlel MPUPONHOH cpene, NOHWMaHHWE HEOOXOJMMOCTH HWCIONB30BAaHUS JOCTIDKEHWA COBPEMEHHOW OWONOTMH Ui PaliOHAIBHOTO
MIPUPOIOTIONE30BAHNS,

YMEHHE pemaTh dJIeMeHTapHbIe OMOIOTHYecKre 3aauu, COCTABIISATh CXEMBI IIEpEHOCa BEIIECTB M DHEPTUH B dKOcHcTeMax (IIeTH MUTaHUS);

YMEHHE BBITIONHATH Ta00paTOPHBIE U ITPAKTHYECKUE PAOOTHI, COONIIOIATh MpaBmiIa Ipu paboTe ¢ YIeOHBIM U JIA00PaTOPHBIM 000pYIOBaHUEM;

YMEHHE KPUTHYECKH OIEHUBATh M HMHTEPIPETHPOBATH HH(MOPMAINIO OHOIIOTHYECKOrO COJEpKaHUs, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3
Pa3IUYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOW WH(QOpPMAIWHK, HAYYHO-TIOMYJSPHBIE MaTepHalbl), pacCMaTpUBATh TJI00aNbHBIE JKOJOTHYECKHAE ITPOOIIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCEMEHHBIC H YCTHBIE COOOIICHUs, 00001as ONOIOTHIECKYI0 HH(POPMAIIHIO U3 HECKOJIBKIUX UCTOYHUKOB, IPAMOTHO
WCIIONIb30BaTh MOHATHIHEINA anmapaTt OUOIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 1 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 K 6 1
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHuE ¥ MHAUBUIYAIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 4



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 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 Bxoanas koHTpoJsibHAs paboTa 1 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
buosnorus B cucreme Hayk. MeTo sl
TTO3HAHMS JKHBOU MTPUPO/IBI.
5 [IpakTnueckas padora Ne 1 1 05 bubnuoreka [IOK
«Mcnonap30BaHNe pA3TMYHBIX https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUEHUU
OMOJOTHYECKUX O0BEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYeCcKu cocTaB KiIeTKku. Boja u 1 bubnmuoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edso00.ru/863e674e
5 benku. CocTaB u cTpoeHue 6eIKoB 1 bubmmorexa [TOK
https://m.edso0.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
7 Vraesoasl. JIunmael 1 bu6nmoreka [JOK



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

https://m.edso0.ru/863e6870

bubmuoreka [JOK
8 Hywentongie kuctorst. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1ienocTHas xKuBas
cucremMa
CtpoeHnune dyKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTIpEapaTax u ux
OTIMCAHUE)
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60MIIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Porocuirtes. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckiii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KISTKU. [{enenue
KJIeTKH. MuTo3. JJaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpEeIlIKa JyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucnsmus — OuocuHTe3 Oenka bubmnorexa [IOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCBI https://m.edso0.ru/863e7540
KonTtpoasHas padora Ne 1 mo Teme: bubmorera [JOK

19 U3 He e TN HOCTE, KIICTKIL https://m.edsoo.ru/863e81b6

ACATEN o ) https://m.edso0.ru/863e831e

20 @OopMBI PA3MHOKEHUS OPraHU3MOB. bubnuorexa [JOK
Melios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.

21 JlabopaTtopHnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»

99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436

93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BAHUS

24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK

P ] A https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UrUOpUIHOE CKpELMBaHuE. 3aKOH
A PIA petl bubnuoreka [JOK
25 HE3aBHCHUMOI'O HACJICOBaHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclIeJOBaHHE
npusHakoB. JJaboparopHas pabora
26 Ne 5 «M3yuenue pe3yabTaToB 05 bubnunoreka [JOK

MOHOTHOPUHOTO U AUTUOPUIHOTO
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpPOIIpenapaTax»

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

97 I'eneruka nmona. HacnenoBanue 1 bubmuoreka [JOK
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
M3menunBocth. HeHacnencrBeHHas
M3MEHUYMBOCTB. JlaboparopHas
pabora Ne 6. N3yucHwue bubmmoreka [JOK

28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHIHBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»

HacnencrBeHHasi "BMEHYMBOCTb.

29 JlabopaTtopHnas pabota Ne 7. «AHanm3 1 05 bubmuorexa [JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MHKpOIIpenapaTax»

I'enetuka yenoseka. O6o0IIEHKE TTIO
30 teMme " HacieqcTBeHHOCTD U 1 bubmmorexa [OK
https://m.edso0.ru/863e8d78
W3MEHYUBOCTh OPTaHU3MOB.
31 [IpomexxyTouHas aTTecTaIusl. 1
bu6mmoreka [IOK

32 Cenekuuns Kak Hayka i npotece 1 https://m.edso0.ru/863e9214

33 MeTobl 1 JOCTHXKEHHUS CETICKIINT 1 bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast pabora
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

https://m.edsoo.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 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIHIEYEHHME OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kinacce/ CuBornazos B.U., Aradonosa U.b., 3axapora E.T., O61ecTBO ¢ orpaHu4eHHOMN
0TBeTCTBEHHOCTHIO «/IPODAy»; Aknmonepnoe odmectBo «M3narenbctBo «lIpocBenienne»
* buonorus. O6mas 6uonorus, 11 kmacc/ CuBornazos B.U., Aragonora N.b., 3axaposa E.T., O01iecTBoO ¢ OrpaHM4eHHOM

oTBeTCTBEHHOCTHIO «[IPODAy»; AxkuimonepHoe obmectBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

[Taceynuk B.B. IlIBenoB I'. I'. O6mas ouonorus. 10-11 kimaccel. Metoanueckoe mocooue.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru

https://m.edsoo.ru.
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