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1. COAEP)KAHUE OBYYEHUS

10 KJIACC

Tema 1. Buosnorus kak Hayka.

buonorus kax nayka. CBs3b OMOJIOTHH C OOILIECTBEHHBIMH, TEXHUUYECKUMU U JPYTUMHU €CTECTBEHHBIMH HayKaMmHu, (uiiocodueil, 3STUKO,
ACTETHKOW U TIpaBoM. Poib 6nonoruu B popMUpOBaHUM COBPEMEHHOM HaydHOU KapTUHBI MUpa. CHcTeMa OMOIOTHYEeCKUX HaYK.

Metoapl TIO3HAHUS JKUBOM TpUpPOAbl (HAOTIOACHWE, SKCIEPUMEHT, OINHCAaHUe, HW3MEPEeHHe, KIacCu(UKaAIUs, MOJCIUPOBAHHUE,
CTaTUCTHYECKasi 00pabOTKa JAHHBIX).

JdemMoHcTpanuu:

[Hoptpersr: Y. Hapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabmuup! 1 cxeMbl: «MeTOIbI TO3HAHUS KUBOW TTPUPOJIBIY.

JlabopaTopHble U NpaKTH4YeCKHe padoThI:

[MpakTuyeckas padoralNe 1. «Mcnonb30BaHUEe pa3IUYHBIX METOIOB MTPU U3YICHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTEMbI 1 X OPraHU3aIMsl.

JKusble cuctembl (0MOCHCTEMBI) KaK MPeAMET u3ydeHus ononoruu. OTIu4me )KUBBIX CHCTEM OT HEOPTaHUYECKOUN MPUPO/IBL.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpa3ue. YPOBHH OpraHU3aIliu OMOCHUCTEM: MOJIEKYISIPHBIN, KJIETOYHBIA, TKAHEBBIA, OpraHU3MEHHBIH,
MOMYJISIIMOHHO-BUIOBOM, SKOCHCTEMHBIN (OHMOTEOIIEHOTHYECKUH ), OMoCEpHBII.

JdemMoHcTpanuum:

Tabnuup! u cxeMbl: «OCHOBHBIC TPU3HAKU KU3HWY, « YPOBHU OPTaHU3AIMH )KUBON TTPUPOIBD».

O6opynoBanue: moaenb Mojekynsl JJTHK.

Tema 3. XuMuveckuii cOCTaB U CTPOCHHE KJIETKH.

XUMHUYECKHUM COCTAB KIETKU. XUMHYECKHE 3JIEMEHTBL: MaKpPO3JIEMEHThI, MUKPO3JIEMEHThL. Boga 1 MuHepaabHbIe BEIECTBA.

OyHKIMH BOJIbI 1 MUHEPAJIbHBIX BelecTB B KieTke. [loanep:kanrne ocMoTrueckoro 6anaHca.

benku. CoctaB u crTpoeHue OelKOB. AMHMHOKHUCIOTHI — MOHOMEpHI OenkoB. He3zaMeHWMBIE W 3aMEHUMBIE AMUHOKHCIIOTHI
AMUHOKHCIIOTHBI COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOM MOJIEKyNbl (TI€pBUYHAs, BTOpUYHAs, TPETHYHAs M YETBEPTUYHAS CTPYKTYypa).
XuMuueckue cBoicTBa 6enkoB. buonornueckue GyHKIIUNU OSTKOB.



@epmeHThl — Ouonornyeckue Karanuzatopbl. CTpoeHue (epMeHTa: akTHUBHBIA IEHTp, cyOcTpaTHas cnernupuyHocTb. KopepMeHTHL
Butamunsl. Otnnuuns GepMeHTOB OT HEOPraHUYECKUX KaTaan3aTopoB.

VYrieBoabl: MOHOCaxapuabl (TIII0K03a, pubo3a U Ae30Kcupud03a), Aucaxapu bl (caxapo3a, JJaKT03a) U MoJrcaxapuabl (Kpaxmall, IIHKOTeH,
eJUTI01032a). buonornueckue pyHKIIUHU yrieBOI0B.

Jlumuael: Tpurmmnepuap, Gochomunuasl, crepouabl. [ uapoduabHO-TUAPOPOOHBIE CBOWMCTBA. bHomorndeckne GYHKIHMHM JTUIHAJIOB.
CpaBHeHUE yrieBOJI0B, OCITKOB U JIMMTUIOB KaK HCTOYHHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JJTHK m PHK. Hykneoruasl — MoHOMepsl HyKIeMHOBBIX KuCIOT. Ctpoenue u ¢ynkuuu JHK. Crpoenue u
¢byaxunn PHK. Bunet PHK. AT®: ctpoenne u ¢pyHKInH.

[Mutonorus — Hayka o kierke. Kinerounas Teopust — mpuMep B3aUMOJCHCTBUA UeH U (HAKTOB B HAYYHOM MO3HAHHH. MeTO/bl U3y4eHUs
KJIETKH.

Krnerka kak menoctHas kuBasi cucrema. O0nme Mpu3HAKU KJIETOK: 3aMKHYyTas HapyKHas MemOpana, mosiekyasl JIHK kak reHeTnueckuit
ammapar, CHCTeMa CHHTe3a Oernka.

Tumbl KJIETOK: SyKapuOTHYECKast U MpokapuoTudeckas. OCOOEHHOCTH CTPOCHUS MPOKAPUOTUIECKOM KiIeTKU. KitieTrouHas cTeHka OaKTepHid.
CrpoeHue 3yKapuoTHIecKor KiIeTKu. OCHOBHBIE OTJIMYHS PACTUTEILHOM, )KUBOTHOW M TPUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIIETOK — KIIETOYHAsl CTEHKA, TIMKOKAIMKC, WX (yHkiuu. [lnazmaruueckas memOpaHa, €€ CBOWCTBA H
¢byakuuu. [{utonnasma um e€ opranouasl. OgHomeMOpaHHble opranounbl kietku: OIIC, anmapat I'ombmku, nu3ocoMbl. [lomyaBTOHOMHBIE
OpPraHOUJbI KJIETKU: MUTOXOHJPUH, TuIacTu bl [IpoucxoxaeHrne MUTOXOHIpH U mactua. Buasl mnactua. HememOpaHHbIe OpraHOU bl KJIETKU:
pUOOCOMBI, KJIETOUHBIN LIEHTP, IICHTPUOIIU, PECHUYKH, )KI'YTUKH. DYHKIIUN OPraHOU OB KJIETKH. BKiItoueHus.

Anpo — perynsaropHsiid 1eHTp kiaeTku. CTpoeHue siipa: saepHas 00071049Ka, Kapuoruia3Ma, XpOMaTHH, SIPBITIKO. XPOMOCOMBI.

TpaHCOpT BEIIECTB B KIIETKE.

JdemMoHcTpanuum:

[Toptpetsr: A. JIeBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. Bap.

Juarpammsel: «PacnpezneiieHne XUMHUYECKHUX DJJIEMEHTOB B HEXKMBOW Npupoze», «PacrpeneneHue XUMUYECKUX DJIEMEHTOB B KUBOU
IPUPOACY.

Tabmuusl u cxeMbl: «Ilepuonuyeckas Tabnuia XUMHYECKUX 3JIEMEHTOBY, «CTpoeHHE MOJIEKYIbI BOJIbl», «buocunTtes 6enkay, «CtpoeHue
MoJiekyabl Oenka», «Ctpoenue depmenta», «Hyknennossie kuciotsl. JJHK», «Crpoenune monexynsl AT®», «CTpoeHHne 3yKapuOTHYECKOM
KJIeTKn», «CTpoeHuEe >KMBOTHOW KJIETKW», «CTpOEHHE pPACTUTENBHON KIETKH», «CTpOCHUE MPOKAPUOTUUECKOW KIETKW», «CTpoeHue sapa
KIIETKW», « YTIIEBOABD), «JIMmuabD».



OOopynoBaHue: CBETOBOM MHUKPOCKOI, 000OpyJOBaHUE Ui NMPOBEACHHs HAOIIOACHUN, U3MEPEHHH, SKCIIEPUMEHTOB, MUKPOIIpenapaThl
PacTUTENbHBIX, )KUBOTHBIX 1 OaKTepHaIbHBIX KJIETOK.

JlabopaTopHble U NpaKTH4YeCKHe padoThI:

JlabopaTtopHas padora Ne 1. «M3ydeHne KaTaauTHUECKON aKTUBHOCTH (pepMEHTOB (Ha IpUMEpE aMUJIa3bl WIIM KaTaja3bl).

Jlaboparopnas pabora Neo 2. «M3ydeHuwe CTpO€HHMS KIETOK pPACTCHUW, >XUBOTHBIX M OaKTEpU MOJ MHUKPOCKOIIOM Ha TOTOBBIX
MHKpOIpenapaTax 1 uX OIMHCaHUE.

Tema 4. /KusHeaesiTeJJbHOCTD KJIETKH.

OOMeH BelecTB, WJIM METa00au3M. AcCUMUIIAINS (TIJIACTUYECKUNA OOMEH) M TUCCUMUJIIAIUS (PHEPTeTHYSCKU OOMEH) — JIBE CTOPOHBI
€IMHOTO Tpolecca MeTabonu3ma. Posib 3aK0OHOB COXpaHEHUs BEIIECTB U YHEPIUH B TOHUMaHUHN METa00IM3Ma.

Tunber oOMeHa BemecTB: aBTOTPO(HBIN 1 reTepoTpodHbIN. POk epMEHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTHUHU B KIIETKE.

dotocunaTe3. CBeToBass U TeMHOBas ¢as3wl porocuHTe3a. Peaknuu doTocuuTe3a. IhPekTuBHOCTS HoTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3A
JUTs ’KU3HU Ha 3emIie. BnusHue ycnoBuii cpenbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIoNe OakTepru. 3HAUCHUE XeMOCHHTE3a JIJIs )KU3HH Ha 3eMIie.

DHepreTuyeckuii oOMeH B KieTke. Paciienienue BelecTB, BbIIEICHHE U aKKYMYIHPOBAaHUE YHEPTUU B KJIETKE. DTalbl JHEPreTHUECKOTO
obmena. I'mukomus. bpoxxkenue u ero Buael. KucnmopogHoe okucieHHe, WM KIETOYHOE JbIxaHue. OkuciaurenbHoe (ochopuimpoBaHue.
O} heKTUBHOCTD YHEPTETHUECKOTO OOMEHA.

Peaknnm matpuunoro cunTesa. ['enerndeckas uadopmanus u JJHK. Peanuzanus renerndeckoit napopmaimu B kKieTke. [ eHeTHUeCKuit KO 1
u ero cpoiicta. Tpanckpunius — maTpuunblii cuaTe3 PHK. Tpancnsauusa — Ouocunrtes Genka. Jransl TpaHcnauuu. KoaupoBaHnue aMuHOKHUCIIOT.
Pons pubocom B OnocuHTE3€E OCIIKA.

Hexnerounsie ¢hopMbl xku3HU — BUPYCHL. Mctopust oTkpeiTust Bupycos (/. V. MiBanoBckwmit). OcOOEHHOCTH CTPOCHHUSI U KU3HEHHOTO [IUKJIA
BupycoB. bakrepuodaru. bone3nn pacTeHmii, KUBOTHBIX U 4Y€JIOBEKa, BbI3bIBaEMble BUpycaMu. Bupyc mMmmyHozedunura yenoseka (BUY) —
Bo30OymuTens CIIM/{a. OOpaTHas TpaHCKpUIIIINS, peBepTa3a u naTerpasa. [Ipodrmaktuka pacnpocTpaHeHUs BAPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpanuum:

IToptpersl: H. K. Konpnos, /1. W. IBanosckuii, K. A. Tumupsses.

Tabmuusl 1 cxembl: «Tunbsl nuTanusy, «Metabonuzm», « MUTOXOHIPUD», « DHEPTETHUCCKUM OOMEH», «XJoporuacTy, «DOTOCHHTE3Y,
«Crpoenue IHK», «Ctrpoenue u pyHkuunoHupoBaHue rena», «Cunres 6enkay», «I'enernyeckuit ko, «Bupyce», «bakrepuodarny, «CtpoeHue u
xu3HeHHbIN ki Bupyca CIIN/la, 6akrepuodaray, «Pemmukarus JTHK».

O6opynoBanue: moaenu-anmuukanuu «Y asoenue JJHK u Tpanckpuniusy», «buocunres 6enkay, « CTpoeHHE KIETKW», MOJIETb CTPYKTYPHI
JIHK.



Tema S. PasMHoOKeHHe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerouynsni ki1, uiam KU3HEHHBIN UK KIeTku. MaTepdasza u muto3s. [Ipomeccel, mporekatonme B nHTEepdasze. Perumkamnus — peakius
matpuyHoro cuHTe3a JIHK. Ctpoenune xpomocoM. XpoMOCOMHBIM HaOOp — KapHOTHUIl. [IUIUIOMAHBIA M TarjoOuJHBI XpOMOCOMHBIE HAaOOPBHI.
Xpomatu bl LluTonornyeckre OCHOBBI Pa3MHOKEHUS U UHIMBUIyaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenune knetku — MuTo3. Ctaguu Muto3a. [Ipoiecchl, npoucxoAsnme Ha pa3HbIX CTaAUIX MUTO3a. BHOJIOrnyecKkrii CMbICIT MUTO3A.

[IporpamMmupyemas rubesb KISTKH — alloITo3.

@opMBbI pa3MHOMKEHHUS OPraHU3MOB: O€croioe W IMOJoBOe. Buibl 6ecronoro pasMHOXKEHHsS: JIEJICHHE HaJBOE, NMOYKOBAaHHUE OJIHO- U
MHOT'OKJIETOUHBIX, CIIOpO0Opa3oBaHue, BETeTaTUBHOE pa3MHOXKeHHe. VICKycCTBEHHOE KIIOHUPOBAaHHE OPTAaHU3MOB, €T0 3HAUEHHE JJISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIHYHUS OT OECIIOIOTO.

Meiios. Ctaguu Meito3a. [Iporeccsl, mpoucxoasmme Ha cTaausax meiosa. [loBenenne xpomocom B Meiose. Kpoccunrosep. buonornueckuii
CMBICJI ¥ 3HaYEHUE Meil03a.

"ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK y )KHBOTHBIX. [10JI0BBIE JKeNe3bl: CEeMEHHUKH U simIHUKU. OOpa3oBaHNe U PA3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CrepMaTo30u, sIMIeKIeTKa) — cliepMaTorene3 u oporene3. OCOOEHHOCTH CTPOEHUS SHIEKJIETOK U CIIEPMaTO30U/I0B.
OnnonotBopenue. [TapreHorenes.

WunuBuayanbHOe pa3BUTHE (OHTOreHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). DTanbl SMOPHOHAILHOTO PA3BUTHS Y MO3BOHOUHBIX
KUBOTHBIX: JIpOOJIEHHE, racTpynsauus, opranorenes. IlocramOpuonansHoe pa3BuTHE. THIIBI MOCTAIMOPHOHAIEHOTO PA3BUTHUS: MPSIMOE, HEMPSIMOE
(mnumHOuYHOE). BnusHue cpespl Ha pa3BUTHE OPTaHU3MOB, (aKTOPbI, CIIOCOOHBIE BHI3BIBATH BPOKAEHHBIE YPOICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU, CTAJIMU PAa3BUTHAL.

JdemMoHcTpanum:

TaGmuublt u cxembl: «DPOpMBI Pa3sMHOXKEHUS OPraHU3MOBY, «JIBOIHOE OIUIOZOTBOpPEHME Yy ILIBETKOBBIX pacTeHMit», «BereraTuBHOE
pa3sMHOXEHUE pacTeHmit», «[lenenue knetku Oakrtepwii», «CTpoeHHE MOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBD, «KIIETOUHBIN UKD,
«Pemmukanus JJHK», «Muto3», «Meiosy, «I[IpsMoe u HempsiMoe pa3BUTHE», «['aMeTOreHe3 y MIICKONMHUTAIONMX M 4eloBeKa», «OCHOBHbBIC
CTaJU1 OHTOT€HE3a».

O6opynoBaHme: MUKPOCKOI, MUKponpenapaThl « CiepMaTo30uabpl MISKOMUTAIOIIETOY, «SlifliekeTka MiaekonuTatomero», «Kapunokunes B
KJIETKaX KOpeIlKa JIyKa», MarHUTHas Moieb-anmunkanus «Jlenenue kinerkn», moaens JIHK, monens meTada3Hoit XpoMOCOMBI.

JlabopaTopHble U NpaKTH4YeCKHe padoThI:

JlaGoparopnas padora Ne 3. «HaGmrogeHne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopnas padota Ne 4. «M3ydeHne CTPOCHUS IMOJTOBBIX KJIETOK Ha TOTOBBIX MHUKpOIIpErapaTaxy.

Tema 6. HacsieicTBeHHOCTb 1 M3MEHYMBOCTb OPraHM3MOB.



[Ipenver w 3amaun reHetwku. Mctopus pasBuTHsS TeHETUKH. POJb IUTONOrMM M AMOpPHUONOTHH B CTAaHOBICHUM TEHETHUKHU. Bkian
pPOCCUMCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE T€HETHMKU. MeToJpl FeHEeTHUKH (THOPUIONOTUYECKUN, HHUTOTCHETHUYECKUH, MOJIEKYISIPHO-
reHeTuueckuit). OCHOBHBIE T€eHETUUECKHUE MOHATHS. [ eHeThuecKas CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEUMBaHUMH.

3aKOHOMEpPHOCTU HACJICIOBaHMS TMPU3HAKOB, yCTaHOBICHHBIE [. MeHnenem. MOHOTHOpPUAHOE CKpENMBaHHE. 3aKOH €IUHO-00pa3us
ruOpuoB nepBoro nokosneHus. [IpaBuno goMuHHpoBaHUS. 3aKOH pacIIeTUIeHHs] MPU3HaKoB. [ 'umnore3a yuctoTel ramer. [loaHoe M HemonHOe
JOMUHUPOBAHUE.

JluruOpuHoe CKpenmBaHue. 3aKOH HE3aBUCHMOTO Haclle[OBaHUS MPU3HAKOB. [{luToreHeTnuecKkre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUSI.
Ananuzupytoniee ckpenmpanue. Mcnonp30BaHue aHATU3UPYIOLIET0 CKPELMBaHUs AJIsl ONpeesIeHNs TEHOTHIIa OCOOH.

CuenuienHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo cremjieHHOMY HaclieZIoOBaHHIO 'eHOB. HapyiieHue cuemnyieHus: TeHOB B
pe3ylbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHas TEOpHS HACIEACTBEHHOCTH. [ eHeTuuecKre KapThl.

I'eneruka nomna. XpoMOCOMHOE OIpe/eieHue noja. AyToCOMbI U MOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U TeTEPOraMeTHbIE OPTraHU3MBI.
HacnenoBanue npu3HakoB, CLIENIIEHHBIX C TOJIOM.

N3meHunBOoCTh. BHIbl M3MEHUYMBOCTH: HEHACIEACTBEHHAas M HacleACTBeHHas. Ponb cpenpl B HEHACIEICTBEHHOM HW3MEHUYHMBOCTH.
XapaKkTepucTuKa MOAM(PHUKAIIMOHHON W3MEHUMBOCTU. BapuanuoHHbBIA psa W BapualuoHHas KpuBas. Hopma peaknum mnpu3Haxa.
KonuuecTBeHHbIe U KayeCTBEHHBIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAU(UKAITMOHHONW U3MEHYUBOCTH.

Hacnencteennas, wiM reHOTUNHMYECKas, M3MEHUYMBOCTh. KoMOMHATHMBHAs HW3MEHUYMBOCTh. Mei03 M TMOJOBOM mpolecc — OCHOBA
KOMOMHATHBHON H3MEHYMBOCTH. MyTallMOHHAas W3MEHYMBOCTh. Kiaccudukamuss Myrainuii: TeHHbIE, XPOMOCOMHEIE, TeHOMHEIE. YacToTa U
MPUYUHBI MyTauii. MyTtareHHsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSI/IOB B HacieAcTBeHHOM n3MeHunBocTy H. V. BaBunosa.

BuesinepHas Hacie1CTBEHHOCTh MU U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun yenoBexka. OCHOBHBIC METO/IbI TEHETUKH YEJIOBEKA: T€HEATIOTUYECKUM, OMM3HEIOBBINA, IUTOTeHETUYECKHH,
OMOXMMHYECKH, MOJIEKYIsIpHO-TeHeTHUYecKui. COBpeMEHHOE OIpe/elIeHHe TeHOTHUIA: TOJHOTEHOMHOE CEKBEHHUPOBaHUE, TEeHOTUIIUPOBAHUE, B
ToM uuciie ¢ nomompio [IIP-ananu3a. HacnencrBeHHble 3a00jeBaHHMS 4YEJIOBEKa: TI'eHHBIC OO0JIe3HHM, OOJIE3HHM C HACJEICTBCHHOMN
MPEAPaCIONIOKEHHOCTHIO0, XpPOMOCOMHBIE O0sie3HU. CoMaTUYeCKHe ¥ TeHepaTuBHbBIe MyTaiu. CTBOJIOBBIE KIeTKH. [[pHHIIUIIBI 310pOoBOTO 00pasa
U3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JEUEHHUS TeHETHUYEeCKUX Ooe3Hel. MeauKo-reHeTuuecKoe KOHCYIbTUPOBaHUE. 3HaUYCHUE MEUIIUHCKON
TCHETHKHU B MPEJOTBPAIICHUH U JICYCHUU TeHETUIECCKUX 3200 ICBaHII YeIIOBEKA.

JdemMoHcTpanuum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. Y. BaBuios.



Tabmuier U cxeMbl: « MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 ITUTOTEHETHYECKass OCHOBA», «3aKOH PACIICIIIICHUS U €r0 IUTOTeHeTHYECKast
OCHOBa», «3aKOH YHCTOTHI rameT», «JlurmbpuaHoe ckpenmBaHue», «llutojsormvyeckue OCHOBBI TUTMOPHAHOIO CKpeUmBaHUM», «Meilo3y,
«BzanmopeiicTBue ayuleNbHBIX T€HOB», «l €HeTHYecKHe KapThl PAaCTEHMH, *KUBOTHBIX U 4eJoBeKa», «l'eHeTuka moiay, «3aKOHOMEPHOCTH
HaCJIeI0BaHUs, CIICTUICHHOTO ¢ MOJIoM», «KaproTHIibl 4enoBeka U KUBOTHBIX», « BUIbI M3MEHUNBOCTHY, «MoaupuKaIIMOHHAS U3MEHYHBOCTDY,
«HacnenoBanue pesyc-dpakropa», «I'eHeTrKka rpynmn KpoBuy», « MyTallMoHHAast U3MEHYHUBOCTDY.

OobopynoBanue: Moaenu-anmuukanuu « MoHoTHOpHUIHOE CKpenmBaHue», «HemomHoe moMuHUpOBaHUEY, «IurnOpuaHOe CKpenmBaHue,
«ITepexpécT XxpoMOocOM», MUKPOCKOT M MUKpompemnapat «J{po3oduia» (Hopma, Mmyranuu GopMbl KPBUTHEB U OKpacKu Tena), repbapuit «I opox
ITOCEBHOW.

JlabopaTopHble U NpaKTH4YeCKHe padoThI:

Jlaboparopuas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO W JUTHOPHIHOTO CKpPEUWMBAaHHUSA y AP030(GHUIIbI HAa TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHas pabora Ne 6. «M3ydenne Mmoau(puKanmoOHHOW H3MEHUYUBOCTH, IIOCTPOCHHUE BAPUALIMOHHOTO PsiJia U BApHAIIMOHHOW KPUBOI.

Jlaboparopnas padora Ne 7. « AHanmu3 MyTaruid y Apo30(uiibl Ha TOTOBBIX MUKPOIIpEnapaTax.

[Tpaktraeckas padota Ne 2. «CocTaBiieHIE U aHAIN3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenekuus opranu3zmMoB. OCHOBbI OMOTE XHOJIOTHH.

Cenexkuusi Kak Hayka M MPOLECC. 3apOXKICHHE CEIeKUUM M AoMmecTthkanus. Yuenue H. M. BaBuiioBa 0 1eHTpax MPOUCXOXKICHUS U
MHOrooOpas3us KylIbTYpHbIX pacTeHH. LIeHTpbl MpoucxoxkaeHHs JOMaIHUX KUBOTHBIX. COpT, MOpoa, ITaMM.

CoBpeMeHHBIE METOJbI CENEeKIIMU. MacCOBbIi W WHIAWNBUAYAIbHBIH OTOOpPHI B CENEKIIMH PACTeHHH M XKUBOTHBIX. OllIEHKa dKCTEephepa.
bnuskoponcTBeHHoe ckpemmBaHue — WHOpuauHT. Ywmcrtas nuaMsA. CKpenmBaHWE 4YWCTBHIX JWHUH. [erepo3uc, wiam ruOpuaHas Ccuja.
HeponcteenHoe ckpenmBanue — ayroOpuaunr. Otnanénnas rubpuausanus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes H MoJlydeHHe MOJUILIONI0B.
JlocTuxeHus CeIeKIIUU PACTEHUM, ")KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnomorust kak oTpaciib MPOU3BOACTBA. ['eHHass mHXKeHepus. Dtansl co3nanus pexkomOuHanTHo [JHK u TpaHCTeHHBIX OpraHu3MoB.
Knerounass wumnxenepus. KieTounble KynbTypbl. MHKPOKJIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KioHMpoBaHHE BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTHUYECKHE U dTHYecKue TpooseMbl. [ MO — reHeTnyecku MOAU(PUITIPOBAHHBIC OPTaAHU3MBI.

JlemoHCcTpanuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypum, I'. 1. Kapneuenko, M. ®@. BaHoB.

Tabnuie! u cxembl: kapta «LIeHTpBI MPOUCX0XKAEHUSI 1 MHOT000pa3us KyJAbTYPHBIX pacTeHHi», «Iloposl JoManHuX )KMBOTHBIX», «CopTa
KYIbTYPHBIX pacTeHui», «OtnanéaHas rudpuausanusy», «Padotel akanemuka M. @. MBanosay, «l[lommnonnusy», «O0BEKTH OMOTEXHOJIOTHN,
«KneTounble KyabTyphl U KIOHHpPOBaHHE, « KOHCTPYUPOBAHUE U MIEPEHOC TEHOB, XPOMOCOM.
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OOopynoBaHue: MYJSDKU IUIOJIOB M KOPHEIUIONOB JUKHX ()OPM M KYJABTYPHBIX COPTOB pacTeHui, repbapuii «CenbCKOX03siCTBEHHBIC
pacTeHUus».

JlabopaTopHble U NpaKTH4YeCKHe padoThI:

Okckypcusi«OCHOBHBIE METOJBI U JIOCTHIXKEHUS CEJEKIMU PACTCHHMHM M JKMBOTHBIX (HA CEJIGKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (depMmy,
COPTOUCHBITATENIbHBIN YUaCTOK, B TEIIMYHOE X034HCTBO, Ja0OPAaTOPHUIO arPOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBoarOMOHHAS OMOJIOTHS.

[TpeanochuUIKM BOSHUKHOBEHUS SBOJTIOIIMOHHON TEOPHH. IBOTIOIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH. BiusiHUE SBOTIONMOHHON TEOPUH
Ha pa3BUTHE OMOJIOTUHU U IPYTUX HAYK.

CupnerenbcTBa 3Bosonnu. [laneoHToNoOrMuecKre: Nocie10BaTeIbHOCTD MOSBICHUS BUIOB B MAJICOHTOJIOTUYECKOM JIETOMUCH, IEPEXOTHbIE
dbopmel. buoreorpadguueckue: cxoncTBo U paznuuue GayH u Giaop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHe: CXOJICTBA U Pa3inuusi SMOPHOHOB Pa3HbIX BHUJIOB MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTHYHBIC, PYIUMEHTApHBIC OPraHbl, aTaBU3MBL MOIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHH3MOB HACIEIACTBEHHOCTH M OCHOBHBIX
MeTa0OJINYEeCKUX MMyTell Y BCeX OpraHu3MOB.

OpomonuonHas Teopusi Y. [lapsuna. [Ipeamochuiki BO3HUKHOBEHHUS JapBUHU3MA. J[BUIKYIIME CHIIBI ABOJIONMU BUAOB 1Mo JlapBuHy
(M30BITOYHOE PA3MHOKEHUE MIPU OTPAHUICHHOCTH PECYPCOB, HEOMPEAeIEHHASI U3MEHYHBOCTD, 00PK0A 32 CYIIECTBOBAaHUE, €CTECTBEHHBINA OTOOD).

CunTtetnueckas Teopus dBosonuu (CTD) u e€ oCHOBHBIE MOJOKECHUS.

Muxkposomonus. [lonynsius Kak eIMHUIA BUAA U YBOJIIOIUH.

JBuxymme cuibl ((pakTophl) IBOTIOLNUHA BUIOB B MPUPOJE. MyTallMOHHBINA MPOIIECC U KOMOMHATHBHAS M3MEHUUBOCTH. [loMyNsIimOHHbIE
BOJIHBI | Apeid reroB. V3omsiust 1 Murpamms.

EctecTBenHbIit 0TOOp — HanpaBisIonmi GpakTop 3BOTOINH. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucmocobIeHHOCTh OPraHU3MOB KaK pe3yabTaT dBoONuU. [Ipumepsl npucnocoOnenuii y oprann3MoB. ApoMopho3bl U UAHO-aJaTaIIH.

Bun u Bunoo6pazoBanne. Kpurepuu Buma. OcHoBHBIE (OpMBI BU000pa30BaHUs: Teorpaduieckoe, SIKOJIOTHIECKOE.

MakposBounorusi. DopMbl 3BOTIONKN: PrIeTHYECKasl, TMBEPTEHTHASI, KOHBEpreHTHAs, TapajiiebHas. HeoOpaTuMOCTh IBONIOIUH.

[IpoucxoxieHue oT HecleHalIu3upPOBaHHbIX IpeIKkoB. [Iporpeccupyromas crennanu3amnus. AJanTUBHAS pagualus.

JdemMoHcTpanum:

IToptpersl: K. JIunneit, XK. b. Jlamapk, U. /{apsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, . Mromiep, A. H. CeBeprios.
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Tabmuier 1 cxembl: «Pa3BUTHE OpraHMYECKOro MHpa Ha 3emie», «3apOoJIbIIM MO3BOHOYHBIX XKUBOTHBIX», «ApXEONTEpPHKC», «DOpPMBI
O00pBOBI 3a cyliecTBOBaHUEY», «EcTecTBEeHHBIN 0TOOP», «MHOTOOOpa3He COPTOB pacTeHUi», «MHOTOOOpa3He MOPOI JKUBOTHBIXY, «llomymsimmy,
«MyTanuoHHasi U3MEHYUBOCTEY», «Apomopho3by, «Mnnoamantanumny, «O0mas nereHepanus», «JBrkymme cuibl dBomonuny, «Kapra-cxema
mapmpyra nyremectBuss Y. JlapBuna», «boprba 3a cymectBoBaHue», «lIpucnocoOneHHOCTs opraHu3moBy», «l'eorpaduueckoe
BUJI000pa30BaHME», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJJICKIHMS HACEKOMBIX C PAa3IMYHBIMH THUIIAMU OKPACKH, HaOOp MIIOMOB W ceMsiH, Koyuiekmus «[Ipumepsl 3anmTHBIX
MPUCTIOCOOJICHUI Y JKUBOTHBIX», MOJIeTh « OCHOBHBIC HAIIPABICHUS IBOIIOIUNY», 00bEMHAsS MOJIENh «CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, Koyiekuus «DopMmbl COXpaHHOCTH HCKOIMAEMbIX >KMBOTHBIX M PACTEHUI», MOJENb alIlJIUKaIHs
«ITepexpécT xpoMocom», BIaKHBIC IpemapaThl «Pa3BuTne HacekoMoroy, «Pa3BuTue nsarymkn», Mukponpemnapar «Jpozodpunay (Hopma, MyTaluu
(hOpPMBI KPBUTHEB U OKPACKH TEA).

JlabGopaTopHble U NpaKTHYeCKHE PA0OTHI:

JlabopaTtopHas pabora Ne 1. «CpaBHeHHE BUJIOB 110 MOP(OIOTHUECKOMY KPUTEPHUIO».

JlaGoparopnas padora Ne 2. «Onucanue mpucroco0IeHHOCTH OpraHu3Ma i €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHUE ¥ pa3BUTHE KU3HU HA 3eMJie.

JloHaydHbIe TPEJCTABICHUS O 3apOKICHUU XU3HHU. HayuHble TMIOTE3bI BOZHUKHOBEHHS KM3HU Ha 3emJe: abuoreHe3 W MaHCHIEPMUsL.
XuMHUYeCcKasi BOJIONMUSA. AOMOTEHHBIN CHHTE3 OPraHMYECKHUX BEIIECTB M3 HEOPTAaHMYECKUX. DKCIIEPUMEHTAIBLHOE MOATBEPKICHIE XUMUYECKOU
sBomonnK. HadanmbHble dTambl Onosornueckoil sBomronuu. ['mnoreza PHK-mupa. ®@opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
npoTokieTKH. [lepBble KIIETKH U UX 3BONMIONUS. DOPMUPOBAHUE OCHOBHBIX IPYIIN )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam U nepuojaM. Karapxeil. Apxeiickas u mpoTepo3orickas spel. [laneo3olickas 3pa U €€ nepuomsbl:
KeMOpUIiCKUil, OpTOBUKCKH, CUITypUHCKHI, I€BOHCKHI, KAMEHHOYTOJIbHBIH, TIEPMCKUH.

Meso3o0lickas 3pa U €€ IIEpUObl: TPUACOBBIN, OPCKUI, METIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuoipl: MaJeOoreHOBbIA, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTUKa KIIMMaTa ¥ T€0JOrHYeCKuX mporeccoB. OCHOBHBIC TAIbl YBOJIOIUH PACTUTEIHHOTO U )KUBOTHOTO MUPa. ApOMOP(O3HI Y
pacTeHuii M )KMBOTHBIX. [losiBIeHNEe, paclBET U BEIMUPAHUE IPYII )KUBbIX OPTaHU3MOB.

CucreMa OpraHMYecKOoro MUpa Kak oTpa’keHue 3BONIIOIMN. OCHOBHbBIE CHCTEMAaTUUYECKHE IPYIIbl OPTaHU3MOB.

DOBoNIOLMS 4YesloBeKa. AHTpPOIOJOTUs Kak Hayka. Pa3BUTHE MpeNCTaBICHUM O NPOUCXOXKIECHUM YeloBeKa. MeTolbl U3y4eHUs
aHTpornorenesa. CXoAcTBa U pa3auyMs 4eJI0oBeKa U KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YeTIOBEKa.

JBwxynme cuibl (dakTopbl) aHTpororeHe3a. HaciencTBeHHass U3MEHUYMBOCTh M €CTECTBEHHBINM 0TOOp. OOIIECTBEHHBI 00pa3 >KU3HU,
W3TOTOBJICHUE OPYAUN TPYy/la, MBIIUICHUE, PEUb.



OCHOBHBIE CTagUU M BETBU DHBOJIOLMM YEJIOBEKa: aBcTpasonuTeku, Yenosexk ymenbni, YemoBek mnpsamoxomsaumii, Yenosek
HeaHJepTanbckuii, UenoBek pazyMHbiii. Haxoaku mckomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHUSI, 00JIAaCTh paclpocTpaHeHUs, 00bEM rOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME Pachl: €BPOMECOUIHAS (eBpa3HiiCcKasi), HETPO-aBCTPAIOUIHAS (IKBATOpUATBLHAS), MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). YepTbl NPUCHOCOOJEHHOCTH TMPEJCTaBUTENCH YeNOBEUECKHMX pac K YCIOBUSM CyIIeCTBOBaHMS. EAMHCTBO
yesioBeueckux pac. Kpuruka pacusma.

JdemMoHcTpanuum:

[Toptpetsr: @. Penu, JI. [Tactep, A. K. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuier u cxembl: «Bo3HukHOBeHHe CONIHEUHOW cUCTeMbI», «PasBuTne opraHmdeckoro mupay, «PacturensHas kieTka», «KuBoTHas
KieTKay, «lIpokapunornueckas knetkay, «CoBpeMEeHHasi CUCTEMA OPraHUYECKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U
4eJI0BeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaICOHTOJOTUYECKUX HAXOAOK MPEIKOB COBPEMEHHOIO YelloBeKay», «JlpeBHeillme ioan»,
«/lpeBHue moau», «IlepBple COBpeMEHHBIE TIOAN», «HeI0BEYeCKHUE pachh».

Oo6opynoBanue: mymsiku «IIpoucxoxxaeHue yenoBeka» (OIOCTBI aBCTpalONUTEKa, MUTEKaHTPOIa, HeaHIepTalblia, KPOMAaHbOHIIA), CIECTKU
WJTH U300paKeHUST KAMEHHBIX OpYIMH TIEPBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEPHI, pyOorIIa, Ckpediia), TeOXpOHOJIOTHIECKast Ta0IuIa, KOJUICKIIHS
«DOpMBI COXpPaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble U NpaKTHYeCKHUE PA0OTHI:

[Tpaktrueckas padota Ne 1. «3ydeHne ncKomaeMpIX OCTATKOB PACTCHUHN M )KHBOTHBIX B KOJUICKITHSIX).

DKcKypeus «DBOJIOLUS OPTaHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WIIM KPaeBEUECKUN My3eil).

Tema 3. Opranusmbl 4 OKpy:KawIlas cpeaa.

OKojorus Kak HayKa. 3aJaud M pasfeiibl 3KOJIOTMH. MeTonbl 3KOJIOTMUYECKMX HCCIIEI0BaHUN. OKOJOTMYECKOE MHUPOBO33pEHUE
COBPEMEHHOTI'0 YEJIOBEKA.

Cpenpl 0OuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILIHAsSI, TOYBEHHAs, BHYTPUOPraHU3MEHHAsI.

Okonorunyeckue ¢akropel. Knaccudukamus skonornyeckux (GakTopoB: abuoTHUecKHe, OMOTHYECKHME M aHTpONOreHHble. JlelicTBue
HKOJIOTUYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIepaTypa, BlaxxHOCTh. DotonepuoausM. Ilpucnocolnenuss opraHu3MOB K JEHCTBUIO aOMOTUYECKHUX
¢dakTopoB. buonornuecknue puTMBL.

buotnueckne daktopsl. Bumbl OMOTHYECKHX B3aMMOJCHCTBUN: KOHKYPEHIIMS, XHUIHHYECTBO, cuMOM03 u ero Qopmel. [lapaszutusm,
KOOMepauus, MyTyalu3M, KOMMEHCAINW3M (KBapTUPAHCTBO, HaxJIEeOHMYECTBO). AMEHcalW3M, HEWTpanu3M. 3HaueHue OUOTHYECKUX
B3aMMO/ICHCTBUH ISl CYILIECTBOBAHUSI OPTaHU3MOB B IPHUPOIHBIX COOOIIECTBAX.
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DKOJIOTUYECKUE XapaKTePUCTUKH MOMyasui. OCHOBHBIE MOKA3aTEeNN MOMYJISIIIUUA: YUCICHHOCTD, INIOTHOCTh, POXKIAeMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpalusl. JJuHAMUKA YUCIIEHHOCTHU NOMYIIALUU U €€ peryasusl.

JdemMoHcTpanuu:

[Moptpetsl: A. 'ym6onsar, K. @. Pynbe, O. ['ekkensb.

Tabmuupl w cxembl: kKapta «llpupomabie 30HBI 3emumn», «Cpembl oOuTaHus opraHu3zMoBy», «Doromepuomgusmy», «llomymsiumy,
«3aKOHOMEPHOCTH POCTA YHUCICHHOCTHU NOMY/ISIIUK UH(Y30puH-Tyheapkuy, «IIuiessie nemnm».

JlabopaTopHble U NpaKTH4YeCKHe padoThI:

JlaGoparopnas padota Ne 3. «Mopdomornueckue 0COOEHHOCTH PACTSHHH U3 PA3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. « BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktrueckas padota Ne 2. «Iloacd€T MIOTHOCTH MOMYJSAIUA pa3HbIX BUIOB PACTEHUI.

Tema 4. Coo01recTBa H DKOJOrH4ecKne CHCTEMBI.

Coo0mecTBo opranu3mMoB — 6uoreHo3. CTpyKTyphl OMOLIEHO3a: BHI0BAs, MPOCTPaHCTBEHHAs, Tpoduueckas (muiieBas). Buapl- 1TOMUHAHTEIL.
Css13u B OHOIIEHO3E.

Okojorudeckue cucteMbl (3kocucteMbl). Ilonarue o0 skocucreme u OuoreoneHoze. OYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI:
MPOAYLIEHTHI, KOHCYMEHTBI, PeIyleHThl. KpyroBopoT BEUIECTB U MOTOK YHEPIUU B IKOcHcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU SKOCHUCTEMBI.
[Tumessle nenu U cetu. OCHOBHBIE MOKa3aTENM YKOCUCTEMBbI: OMomacca, MPOIyKIHUsA. DKOJOTUYECKHUE MUPAMUIBL: MPOIYKIINHU, YHCIECHHOCTH,
oromacchl. CBOKCTBA YKOCHUCTEM: YCTOMYHUBOCTh, CAMOPETYIIsNs, pa3BuThe. CyKIeccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCHUCTEMA XBOIHOTO MJIH IIMPOKOIUCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE IKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. bHoylormueckoe M XO3AWCTBEHHOE 3HAUCHUE arpodKOCHUCTEM U
ypOodKOCHCTEM.

BbuopaznoobOpasue kak paxkTop ycroitunBoctu s3kocucteM. CoxpaHeHHe OMOJI0TrHYECKOro pa3Hoo0pasus Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panutibl, coctaB u cTpykrypa o6uochepsl. Kupoe BemectBo u ero GpyHKuuu. OcoOEHHOCTH
O6rocdepsl Kak rI00anbHON HKOCUCTeMBI. JlMHaMIYecKoe paBHOBECHE M 0OpaTHas cB3b B Onocdepe.

KpyroBopoTs! BeniecTB 1 OMOreOXMMUYECKUE IIMKIIBI 3JIEMEHTOB (YIriIeposa, a30Ta). 30HaIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTpOINIOTeHHBIE U3MEHEHHUS B Onocdepe. [ modanbHbIe SKOIOTHYECKHE TTPOOIIEMBI.

CocymiecTBoBaHre npupoasl U yenoBeuecTBa. CoxpaHeHue OHoOpa3zHOOOpa3usi Kak OCHOBAa ycTOWYMBOCTH Ounocgepsl. OcHoBa
PalMOHAIIBHOTO YIIPaBICHUS IPUPOTHBIMU PECYPCAaMU U UX UCTIONIb30BaHUE. [loCTHKEeHHS OMOJIOTHH U OXpaHa MPUPOIBIL.

JdemMoHcTpanum:

IToptpersrl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.
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TaGmuupt u cxemsl: «lIumessie nenu», «buonenos3: coctas u cTpykTypa», «IIpupoansie coodmecTBay, «Llenu nutanusy, « IKoaoruueckas
nupamugay, «buocdepa m demoBek», «IKOCHUCTEMa MMIMPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOIrO Jjeca», «buoneno3 Bomoémay,
«ArporeHo3», «IIpumepHble aHTPONOreHHBIE BO3JEHCTBUS Ha NMPUPOAY», «BakHelllme MCTOYHUKM 3arpsi3HEHUsI BO3AyXa U TPYHTOBBIX BOI,
«[louBa — BaxkHeimas coctaBmsiomas Oouocepby, «DakTopsl Aerpaganuu 1mouBy», «llapHUKOBBIA 3PdexTy, «DaKTOpbl paaroaKTUBHOTO
3arpsisHeHUs Ouocdeps», «OOm@as cTpykrypa Omocheps», «PacmpocTpaHeHue xku3HuU B Omocdepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yrnepona B 6uochepe», «Kpyropopot azora B mpupoze».

Oo6opynoBanue: Mopenb-anmaukanus «Tunuunabie OWOIEHO3BD», Tepbapuii «PacTuTenpHBIE COOOIIECTBaY, KOJUIEKIMU «bHuoreHos3y,
«Bpenurenu BakHEHIIMX CEIbCKOXO3AHCTBEHHBIX KYyIbTyp», IepOapuM M KOJUIEKIMM PAacTeHHHM M JKMBOTHBIX, MPUHAJJICKANME K pa3HbIM
HKOJIOTUYECKUM IpymaM oxHoro Buaa, Kpacuas kuura Poccuiickoit @enepannu, n300paxeHus OXpaHsIEMbIX BUI0B PACTCHUN U )KUBOTHBIX.
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2. TUIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUSI YYEBHOT' O IIPEJMETA BUOJIOTHA (FA30OBbI YPOBEHbD)

Cornmacao ®I'OC COO, ycTaHaBIMBAIOTCS TPeOOBaHHWS K pPE3yJabTaTaM OCBOCHHS OOY4JAIOIMMHUCS TMPOTPAMM CPEJIHETO OOIIero
06paSOBaHI/I}IZ JIMYHOCTHBIM, MCTAITPCAMCETHBIM U TPCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NHMUYHOCTHBIX pe3yJbTaTOB OCBOEHHUsI TmpenMera «buoiorus» BbIAECIEHBI CIEIYIONME COCTaBJISAIONME: OCO3HAHHE
00YyJarOIIMMUCS POCCHIICKON TPpa)KIaHCKON HIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH M CAMOOIPEICTICHUIO, HATHYNE
MOTHUBalMd K OOy4eHHIO OMOJIOTHH, IeJeHANpPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAaJULUNA pPa3BUTUS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTb U CIHOCOOHOCTH OOy4aloUMXCs PYKOBOACTBOBAaTbCS B CBOEH
ACATCIIBHOCTU LCHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, HNPUCYILIUMU CUCTCMC 6PIO.HOI‘I/I‘IGCKOFO 06pa3013aH1/1;1, HaJIN4HUE€ 3JSKOJIOTIMYECKOI'O
MIPaBOCO3HAHMS, CHOCOOHOCTHU CTABUTD IEJIH U CTPOUTH KU3HEHHBIE IJIAHBL.

JInyHOCTHEIC PE3yIbTaTbl OCBOCHUSA MPEAMCETA «buomorusy JOCTUTAaKOTCA B C€IUHCTBE yq66HOI>'I U BOCHHUTATEIbHOU ACATCIIBHOCTHU B
COOTBCTCTBUU C TPAAULIMOHHBIMHA pOCCHﬁCKHMH COUOKYJIbTYPHBIMU, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMU LNCHHOCTAMU, IPUHATBIMHA B
oOIiecTBe MpaBUJIaMU M HOPMaMM TIOBEJEHHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS WU CAMOPA3BUTHS, PAa3BUTHUS
BHYTPEHHEH IO3ULUH JIMYHOCTH, NATPUOTU3MA, YBAXKCHUSA K 3aKOHY U IPABOIOPAAKY, YEIOBEKY Tpylda M CTapLIEMy ITOKOJIEHHUIO, B3aUMHOIO
yBaXKeHHsI, 0EPEKHOT0 OTHOLICHHS K KYTbTYPHOMY HACJIEIUIO U TPAAULIUSIM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickoit denepanuu, npupoe u
OKpYKaloIleH cpene.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUs ydeOHOro mpeamera «buomorus» MOMKHBI OTpakaTb TOTOBHOCTh M CHOCOOHOCTH OOY4YarOIIMXCS
PYKOBOJICTBOBAThCS CGHOPMUPOBAHHON BHYTPEHHEH TMO3WIHMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OPHUEHTAIIMM, MO3UTHUBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOUMX TPAAUIIMOHHBIM IEHHOCTSM POCCUHCKOIO OOIECTBA, pacCUIMPEeHNE KU3HEHHOTO OIbITa U ONbITA JESTEIIbHOCTH B
mponecce pcain3aliuu OCHOBHBIX HaHpaBHGHHﬁ BOCIIUTATEIbHOU ACATCIIPHOCTHU, B TOM YHCJIC B HaCTH.

1)rpaskIaHCcKoOro BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIUU O0YYaIOIIET0Cs] KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBa;

OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX IIPAB U 00S3aHHOCTEH, YBOXKCHHE 3aKOHA U MTPABOMOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW IESATENbHOCTH MPHU CO3JaHUU y4eOHBIX IMPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4,
BBIIOJTHEHU U OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTD ONPEEIATH COOCTBEHHYIO MTO3HUIIMIO IO OTHOLICHUIO K SBICHUSM COBPEMEHHOM KHU3HU U OOBSICHATH €€
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YMEHHE YyYUTBHIBATH B CBOUX JEHUCTBUSX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBUS JIOACH C pa3HBIMH YOCKICHHUSIMH,
KYJIbTYPHBIMH LIEHHOCTSIMU U COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TMPOIECCE COBMECTHOTO BBINOJIHEHHS YYEOHBIX, IMMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3ajad,
YBOKUTEIHLHOTO OTHOIICHUSI K MHEHUIO OMIIMTOHEHTOB TP 00CYKJICHHUH CIIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COJIEPKaAHUS,;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IaTpHOTHYECKOr0 BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh POCCHICKON TPa)kTaHCKOW HACHTHUYHOCTH, MATPUOTU3MA, YBAKEHHUSI K CBOEMY Hapoiy, YyBCTBAa OTBETCTBEHHOCTHU
nepen PonuHoii, ropIocTy 3a CBOM Kpaii, CBOI0 PoinHy, CBOM SA3BIK U KYJIBTYPY, MPOILUIOE M HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoia Poccnu;

LIEHHOCTHOE OTHOULICHHE K MPUPOJHOMY HACICAMI0 M NaMsITHUKAM NPUPOAbIL, JOCTHXKEHUsM Poccuu B Hayke, UCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTH OIIEHMBAThH BKJIAJ POCCHICKUX Y4EHBIX B CTAHOBIIEHUE M pa3BUTHE OMOJIOTMH, TOHUMAaHUs 3HAYeHHs! OMOJIOTUU B TTO3HAHUU
3aKOHOB MIPUPOJBI, B )KU3HH YEIIOBEKA M COBPEMEHHOTO OOITIECTRA;

uaeitHas yoexk IEHHOCTh, TOTOBHOCTH K CIIY>KE€HHUIO U 3aumTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPAaBCTBEHHOI0 BOCTIUTAHM A

OCO3HAHHE AYXOBHBIX L[EHHOCTEU POCCUICKOI0 HApOaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMU S, ’TUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTD OLIEHUBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEILCHUS, OPUEHTHPYACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOWYUBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOLICHHE K CBOMM DPOJUTEISM, CO3JAaHUIO CEMbM HAa OCHOBE OCO3HAHHOIO IMPUHATHS LIEHHOCTEHW CEMEWHOWN JKU3HU B
COOTBETCTBHUU C TPAIULIUAMU HapoaoB Poccuuy;

4) 3¢TETHYECKOIo BOCIMTAHMSI:

ACTETUYECKOE OTHOILCHHE K MHpPY, BKJIIOYas 3CTETUKY ObITAa, HAYYHOTO U TEXHHYECKOrO TBOPUYECTBA, CIOPTa, TPyAa, OOIIECTBEHHBIX
OTHOIIICHUH;

IMOHUMAHUE SMOLMOHAIBHOTO BO3/ICVCTBHS KUBOWU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKEHHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHHUE POSBIATh Ka4€CTBA TBOPYECKOM JINYHOCTH;

5) ¢pusnyeckoro BocnuTAHUA, POPMUPOBAHMS KYJIbTYPbI 310POBbS M SMOLUOHAJIBHOIO0 0JIATONI Oy YH Sl :

MOHUMaHUE U peanu3alus 3J0poBOro U 0e30macHOro odpasa >KU3HU (340pOBOE MUTAHUE, COOMIOCHNE TUTHEHUYECKUX MPAaBUI U HOPM,
cOaNaHCHUPOBAaHHBII PEXHUM 3aHIATHH U OTAbIXa, peryinspHas (u3udeckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIICHUSI K COOCTBEHHOMY (DU3UYECKOMY U TICUXUUYECKOMY 3JI0POBBIO;
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IMOHMMAaHUC HCHHOCTHU NpaBUJI MHAWUBUAYAJILHOTO WM KOJUICKTUBHOI'O 6€3OHaCHOI‘O MOBCACHUA B CUTyallUAX, YIpPOXKAIOMUX 3J0POBBIO U
JKU3HH JIIOAEH;

OCO3HAHUE MOCIEACTBUI U HENIPHUATHS BPEAHBIX MPHUBBIUEK (YIOTPEeOICHUS alTKOT0JIsl, HAPKOTHKOB, KYpEeHUs);

6) Tpy10BOr0 BOCHIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAaHHE [IEHHOCTH MacTepCTBa, TPYAOIIO0UE;

TOTOBHOCTh K aKTUBHOU ACATCIIbHOCTHU TEeXHOJIOTHYECKON U COHHaHBHOﬁ HamnpaBJICHHOCTH, CHOCOGHOCTB HHUIOUUPOBATDL, MIIAHUPOBATHL U
CaMOCTOATCIIbHO BBIITOJIHATH TaKYIO ACATCIBHOCTD,

WHTEpEC K pa3nu4HbiM cdepaM mnpodecCHoHATBHOW IeATEILHOCTH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u
pPCaIn30BbIBATH CO6CTBGHHBIG KHU3HCHHBIC ITJIaHBI,

TOTOBHOCTB U CITIOCOOHOCTB K 00pa30BaHUIO U CaMO00OPa30BaHUIO HA TPOTSDKEHUH BCEH KU3HU,

7) 3K0JIOTHYECKOT0 BOCTIMTAHUA:

HKOJIOTHYECKH IIesieco00pa3Hoe OTHOIICHUE K MIPUPOJIC KaK UCTOYHUKY KU3HH Ha 3eMIie, OCHOBE €€ CYIIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS HKOJOTHYECKONW KYIbTYphl: MPUOOpPETEHNE OMbITA IUIAHUPOBAHUS MOCTYIKOB M OIIEHKH UX BO3MOYHBIX MOCIEACTBUM
JUTISL OKPYXKAIOUIEH Cpeapbl;

OCO3HaHMeE TI00aTHLHOTO XapaKTepa IKOJIOTUUECKUX TPOOIIEM U ITyTeH HX PelICHHUS,

CIIOCOOHOCTh HCIMOJb30BaTh MPHOOpETaeMble MPU H3YYEHUHM OWOJOTMH 3HAHUS W YMEHHUS NpH pEelieHUU MpoOJieM, CBSI3aHHBIX C
panuoHaIbHBIM IPUPOAOIIOIB30BaHUEM (COOII0ICHUE MTPABUII IOBEJCHUS B IPUPO/IE, HAIIPABIEHHBIX HA COXpaHEHHE PAaBHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, 3KOCHCTEM, Onochepsl);

aKTUBHOE HENpUATHE NEUCTBUM, NMPUHOCAIIMX Bpel OKpYXKalouleld MNPUPOJHONW cpelae, YMEHHE MPOTHO3WPOBAaTh HEOJIaronpusTHbIE
9KOJIOTMYECKHUE ITOCIEACTBUS IPEAIIPUHUMAECMBIX ACMCTBUN U IPEAOTBPALATh UX;

HaJIMIUC PA3BUTOI0 3KOJOTHMYCCKOTO MbBINUICHU, DKOJIOTUYECKOHU KYJIBTYpPHBI, OIbITa ACATCIBHOCTU DKOJIOTUYECKOHU HanpaBJICHHOCTH,
YMEHHSI pYKOBOACTBOBAaThCS MMH B IO3HABaTEIbHONM, KOMMYHMKAaTHBHON W COI[MAJIbHOW MPAKTHUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUYECKOU
ACATCIIbHOCTHU DKOJIOTUYECKOHU HanpaBJICHHOCTU;

8) neHHOCTH HAYYHOI0 MO3HAHHUA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKM W OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOTO Ha JHAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIHTYPHOM MUPE;

COBEpIICHCTBOBAHME S3bIKOBOW M YMTATEJIbCKOU KYJIBTYpPhl KaK CPEICTBA B3aUMOJICHCTBUS MEXIY JIIOJbMU U TTO3HAHUS MUPAa;
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MOHMMAaHHUE CHelU(PUKN OMOJOTHH KaK HAayKH, OCO3HaHHS €€ poiu B (HOPMUPOBAHUHU PAIMOHAIBHOIO HAYYHOTO MBIIUICHHUS, CO3AaHUU
IIEJIOCTHOTO MPEJICTABICHUS 00 OKPYXKAIOIEeM MHpPE KaK O €JMHCTBE MPUPO/IBI, YETIOBEKa M O0IIEeCTBa, B MO3HAHUH IPUPOAHBIX 3aKOHOMEPHOCTEH
U peLIeHUH MPOoOJIeM COXpaHEHUs PUPOIHOTO PaBHOBECHS;

YOS)KIEHHOCTh B 3HAUUMOCTH OHMOJIOTUHU JUIi COBPEMEHHOM IMBHIIM3ALMN: 00ECIICUSHHsI HOBOTO YPOBHS PAa3BUTHS MEIHUIIMHBI, CO3aHUE
MNEPCHEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX pEIlaTh PECYpCHBIC MPOOJIEMbI PA3BUTHUS UYEIIOBEYECTBA, MOWCKA ITyTEl BBIXOAA M3 TI00ATBbHBIX
HKOJIOTUYECKUX NpoOieM M oOecreyeHHs Mmepexoja K YCTOWYMBOMY Pa3BUTHIO, PALlMOHAIBHOMY HCIOJB30BAHUIO MPHUPOIHBIX PECYPCOB H
(OpMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIy4eHUN OMOJIOTMYECKHUX 3HAHUH B IIEJISAX MOBBIIICHHUS OOIIEH KyIbTYphl, €CTECTBEHHO-HAYYHOH IPaMOTHOCTH,
KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHOU IPaMOTHOCTH OOy4aronmxcs, GopMupyemMoi mpu U3y4eHU: OHOJIOTHH;

MOHUMAaHHE CYIIHOCTH METO/IOB IO3HAHMSI, HCIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIIOJIB30BATh MOIydaeMble 3HAHUS IS
aHanu3a W OOBSICHEHMS SBICHUH OKPYKAIOIIEro MHpa W MPOHMCXOIINMX B HEM M3MEHEHHMH, YMEHHE JelaTh OOOCHOBAHHBIC 3aKJIIOYECHUS Ha
OCHOBE Hay4HBIX (DAKTOB M UMEIOIIMXCSI IAHHBIX C IENIbIO MOIYYeHUS JOCTOBEPHBIX BBHIBOOB,;

CIIOCOOHOCTBH CAMOCTOSATENIFHO HCIOIb30BaTh OMOJIOTHYECKHE 3HAHUS ISl PELICHHSI TPOOJIEM B PEAIbHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHE IICHHOCTH HAyYHOH JEATeNbHOCTH, TOTOBHOCTH OCYIIECTBIATh MPOEKTHYIO W HCCIIEIOBATEIbCKYIO JIESTEIbHOCTD
WHMBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTB K HETIPEPHIBHOMY 00pPa30BaHMIO U CaMOOOPa30BaHMIO, K AaKTHBHOMY ITOJTy4€HHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B
COOTBETCTBUH C KU3HEHHBIMH OTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE pe3yabTaThl OCBOCHUSI y4eOHOro mpeamera «bHOJIOrHs» BKIIOYAIOT: 3HAUYMMBIE JUIS (POPMHUPOBAHUS MUPOBO33PEHUS
O0y4JaroUMXCsl MEXAUCHUIUIMHAPHBIE (MEXIpPEIMETHBIE) OOIICHAyYHBIE IMOHSTHS, OTPaXKAIOUME LEJIOCTHOCTh HAyYHOW KapTHHBI MHpa U
celu(pUKy METOAOB IMO3HAHUS, UCIOIb3YEMBbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIus, SIBICHHUE, MPOLECC, CUCTEMa, HayuHbId (haKT,
NPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUs, MCCIEeIOBaHME, HAONIOICHUE, U3MEpPEHHE, SKCIEPUMEHT M JPYTUX), YHUBEPCAJIbHbBIC
y4eOHBIe neiicTBUA (1T03HABaTENIbHBIE, KOMMYHUKATHUBHBIC, PETYIATUBHBIE), oOecneunBatonme GopMupoBaHue (HyHKIIMOHAIBHON IPaMOTHOCTH U
COLMAJbHON KOMIIETEHIIMU O0Oy4arolmXxcs, ClIOCOOHOCTh O0YYaIOUIMXCsl UCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE
3HAaHUA U YHUBEpCaJbHbIE ydeOHbIC NEHCTBUS B TO3HABATEIILHON U COLUATIBHOM MMPAKTHKE.

MeranpeaMeTHBbIE Pe3yJIbTaThl OCBOCHHS IPOIrPaMMBbI CPEIHET0 00LIEro 00pa3oBaHus JOJIKHBI OTPAXKaTh:

OBj1ageHne yHUBepCaAJIbHBIMH Y4¢OHbIMH IM03HABATEJIbHBIMH 1€ HCTBUSIMH :
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1)0a30Bble JIorHYecKHUe e HCTBUSA:

CaMOCTOSTEILHO (DOPMYIUPOBATH M aKTYAIM3UPOBATH MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHWUU MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIM3a, CHHTE3a, CPaBHEHUS, Kiaccudukanuu, o000meHus),
PacCKpbIBATh CMBICI OMOJIOTUYECKUX MOHATHH (BBIACTATH X XapaKTEpHbIe MPU3HAKHU, YCTaHABIMBATD CBSI3U C APYTUMU TOHATHUSAMU);

OTpENeNATh 1IN JEATCIbHOCTH, 3a/laBas IapaMeTpbl W KPUTEPUH HUX JOCTHXKCHHUS, COOTHOCHUTH pE3ylbTaThl JEATEIBHOCTH C
IIOCTaBJICHHBIMHU LI CIIAMU

MCIIOJIb30BATh OMOJIOTHUECKUE TTOHATHS 17151 OObSICHEHUS (PAKTOB U SBICHUN KUBOM MIPUPOJIBL;

CTPOUTH JIOTHYECKHUE pPaCCyXACHUs (MHIYKTHBHBIC, JCIyKTUBHBIC, IO AHAJIOTHH), BBIABISITH 3aKOHOMEPHOCTH M TPOTHBOPEUYHs B
paccMaTpuBaeMbIX SABJICHHSX, (POPMYIHUPOBATH BBIBOJIBI M 3aKIIOUCHUS;

MPUMEHSATh CXEMHO-MOJICTbHBIC CPENICTBA JUIsl MPEJCTABICHHUS CYIICCTBEHHBIX CBS3€H W OTHOIICHUH B HM3Y4aeMBIX OHMOJIOTHYECKHUX
00BEKTaX, a TAKKE MPOTUBOPEUNI PA3HOTO PO/, BEISIBICHHBIX B PA3IUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IJIaH pEIeHHs POOIEMBbI ¢ yIETOM aHaIN3a HMEIOLMXCS MaTEepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTD, OIICHUBATH COOTBETCTBHE PE3YJBTATOB IIEJISIM, OIIEHUBATH PUCKH MTOCIICACTBHUH IEATEILHOCTH;

KOOPJAMHUPOBATH U BHIMOJHATH pa0OTy B YCIOBHUSAX PEaTbHOTO, BAPTYAIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHE TPU PEIICHUN KU3HEHHBIX TIPOOIEM.

2)0a30Bble HCCIeA0BATEIbCKHE Je HCTBHSI:

BJIAJICTh HaBBIKAMHU Y4€OHO-HCCIIECOBATEILCKOM M TMPOSKTHOW JEATEILHOCTH, HAaBBIKAMU pa3pelieHus TPoOeM, CIIOCOOHOCTBIO W
TOTOBHOCTBHIO K CaMOCTO}ITeJII:HOMy HOI/ICKy METOI0B peﬂleHI/I}I HpaKTI/I‘-IGCKI/IX 3ajJa4, HpI/IMeHeHI/IIO paSJII/I‘-IHI:IX MCTOAOB ITO3HAHUA,

WCIIOJIb30BaTh PA3IMYHBIC BUJIBI IEATEILHOCTH IO MOJYYCHUIO HOBOTO 3HAHMS, €T0 MHTEPIIPETALNH, TPeoOpa30BaHUIO M TPUMEHEHUIO B
yq€6HBIX CI/ITyaLII/I}IX, B TOM YHCJIC HpI/I CO3JaHUH yq€6HBIX 1 CONHUAJIBHBIX HpOGKTOB;

(bopMUpPOBaTH HAYYHBIN TUIT MBIIUICHHS], BJIaI€Th HAYYHOW TEPMHUHOJIOTHUEH, KITIOUEBBIMU TIOHATUSAMU U METO/IaMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIIPHON NEATEIIBHOCTH U )KU3HCHHBIX CUTYAITUSX;

BBIABIIATH HpI/I‘II/IHHO-C.He,Z[CTBeHHBIG CBA3U U aKTyaJII/I3I/IpOBaTB 3a1[aqy, BbIIBUT'aTh I‘I/IHOTGSY eé peH_IeHI/IH, HaXo4uTb apI‘YMGHTI:I JUISA
JI0Ka3aTeNbCTBA CBOUX YTBEPKACHUMN, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATH IMOJIYYCHHBIC B XOJI€ PCHICHUA 3aa4U PE3YJIbTAThl, KPUTUUCCKU OLCHUBATDh NUX TOCTOBEPHOCTD, ITPOTHO3UPOBATH U3MCHCHUE
B HOBBIX YCJIOBUAX;

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH IIeJICHANPaBICHHBIN MOMCK TEPEeHOCca CPEJICTB U CIIOCOOOB ACHCTBHS B TPOPECCHOHATIBHYIO CPEAY;
YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO M MPAKTUIECKYIO 00JIACTH KU3HEACSITEILHOCTH;
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YMETbh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJIEH, MpeJUlaraTh OPUTHHANIBHBIE MOAXObl M PEIeHHS, CTAaBUTh NMPOOIEMBbI U 3aJ]aul, TOMYCKAIOIIME albTepHATHBHbIE
peleHusl.

3) padora ¢ uHpopManuei:

OPHUEHTUPOBATHCS B PA3JIMYHBIX HCTOUYHHUKAX HH(POpMaIMH (TEKCTE ydeOHOTO TTOCOOUsI, HAyYHO-TIOMYIISIPHON JIUTEPAType, OMOIOTUUECKUX
CIIOBApsIX M CHPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbBIX, B VIHTepHeTe), aHANIM3UPOBAaTh HMH(OPMALMIO PaA3IUYHBIX BUJOB U (opMm
MpEJICTaBICHUS, KPUTHUECKU OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(dbopMyIMpoBaTh 3ampOChl U MPUMEHSATH PA3JIMYHBIE METOJBI MPU MOUCKE M OTOOpEe OMOJOTHYECKOW WHQOpMAIMU, HEOOXOIUMOU s
BBINIOJTHEHUS YUEOHBIX 3a]1a4;

NpUOOpEeTaTh OMBIT HCIOJIb30BaHUS HH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEpPILICHCTBOBaTh KYIBTYpYy aKTHUBHOTO
M CIIOJIb30BAHMSI PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOMPATh ONTHMANIbHYIO (JOpMY MpeACTaBICHUs OHoNIornyeckoi nHdopMaluu (cxemsl, rpaduKy, AUarpaMMBbl, TaOIHIIB,
PUCYHKH U APYTOE);

UCIIOJIb30BAaTh HAY4HBIH A3BIK B KQU€CTBE CPEACTBa MpH paboTe ¢ OMoIornueckoil HHPpopMaluen: MPUMEHITh XUMUYeCcKue, PU3NUECKe U
MaTEeMaTHYeCKHE 3HAKM W CHMBOJIBL, (OpMYIbl, abOpeBUaTypy, HOMEHKJIATYpPy, MCIOIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE
CpEeIICTBa HATJISAHOCTH;

BJa/IeTh HaBbIKaMU PACIO3HABaHUS U 3aIMTHl UHPOPMALUU, HH(DOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OBiaieHNe YHHBePCATLHBIMH KOMMYHUKATUBHBIMH /1€ HCTBUSIMMU:

1)o01eHue:

OCYIIECTBIATh KOMMYHUKAIIUU BO BCeX cepax KU3HU, aKTUBHO y4acTBOBATh B AMAJIOTE HJIM AUCKYCCHUHU MO CYIIECTBY OOCYKIaeMON TEMbI
(yMeHHMe 3a7aBaTh BOMPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEIIbHO BBIIOJHEHHS Tpe/UlaraeéMoil 3agaud, Yy4YUTHIBATH MHTEPECHl U
COTJIACOBAaHHOCTH MO3ULIUM APYTUX YYACTHUKOB AMAJIOTA WM AUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CPe/ICTBA OOIICHUS, TOHUMATh 3HaYeHHE COLMATbHBIX 3HAKOB, IPEANOCHUTIOK BOSHUKHOBEHUS KOH(PINKTHBIX
CUTYallUii, yMETh CMATYaTh KOH(QIMKTHI U BECTU MIEPETOBOPHL;

BJIaJIETh Pa3UYHBIMU CIOCOOaMH OOIIEHUS W B3aUMOJACWMCTBHS, TMOHMMAaTh HaMEpPEHUs APYIUX JIOAEH, MPOSBIATh YBaKUTEIbHOE
OTHOILICHHE K COOECeTHUKY U B KOPPEKTHOH popMe POpMyTUpOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHMUSI C UCTIOIB30BaHUEM SI3BIKOBBIX CPECTB.

2)coBMecCTHAs IeSITeJIbHOCTD:
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MOHUMAaTh W UCIOJIb30BaTh TMPEUMYINECTBA KOMAHIHOW W WHIWBUIYaIbHONW pPAaOOTHl MpU pPEIICHHH OWOJIOTHYECKONW MPOOIIeMBbl,
000CHOBBIBaTh HEOOXOIMMOCTH MPUMEHEHHUS TPYNTIOBBIX ()OPM B3aWMOJICHCTBUS MPU PEIICHUH YIeOHOH 3a/1auu;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JCHCTBHUH ¢ yIETOM OOIIMX WHTEPECOB U BOBMOXKHOCTEH KaXKIOTO WIeHA KOJUICKTUBA;

MPUHUMATh L€ COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh U KOOPJIMHHUPOBATH ICHCTBUS MO €€ JOCTHUXKEHHIO: COCTaBIATH ILJIaH
JEHUCTBUM, pacIIPeICTIATh POJIA C YIETOM MHEHHUH YJaCTHUKOB, OOCYXIaTh PE3y/IbTaThl COBMECTHOM PabOTHI;

OILICHUBATh KAUYECTBO CBOETO BKJIA/Ia U KaXKJIOTO YYaCTHUKA KOMaH bl B OOIIMI pe3yIbTatT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpeJyIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIIUU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh IMO3UTHUBHOE CTPATErMYeCKOe IIOBEIEHHWE B PA3IMUYHBIX CUTYallUsX, MPOSBISATH TBOPYECTBO W BOOOpaskeHHE, ObITh
WHUIMATUBHBIM.

OBJ1aieHH e YHHBEPCAJIBHBIMH PeryJIATUHBHBIMU A€ CTBUSAMMU :

1)camoopranuszanus:

MCIIOJIB30BaTh OMOJIOTMYECKIE 3HAHUS JJIs1 BEISIBIICHUS TIPOOJIEM M UX PEIICHUS B )KU3HEHHBIX i YUCOHBIX CUTYAIUSX;

BBIOMPATh HA OCHOBE OMOJIOTHMYECKUX 3HAHUH 1EJIeBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX JICHCTBUAX U MOCTYIKAX MO OTHOILCHUIO K dKUBOU
MIPUPOJIE, CBOEMY 30POBBIO U 3JJOPOBBIO OKPYKAIOIINX;

CaMOCTOSATEIIFHO OCYIIECTBIIATH MMO3HABATEBHYIO JCSITEIEHOCTD, BBIABIATH MIPOOJIEMBI, CTABUTh U ()OPMYIHUPOBATh COOCTBECHHBIC 3a1aUH B
00pa30BaTeNbHON AeSTENIbHOCTH U KU3ZHEHHBIX CUTYaIUX;

CaMOCTOATEIHLHO COCTABIIATH IJIaH pelIeHUs TPOOJIEMBI ¢ YYETOM UMEIOIIMXCSl PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPeANOYTeHUM;

JaBaTh OI[EHKY HOBBIM CUTYaIUsIM;

pacumpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUHN;

JieNiaTh OCO3HAHHBIN BEIOOp, apTyMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW HPYAMLHMHM B pPa3HbIX OOJACTAX 3HAHUM, MOCTOSHHO TOBBIATH CBOU
00pa3oBaTeNbHbIN U KyJAbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OL[EHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B IEATEIBbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIQJICTh HABBIKAMH MMO3HABATEILHOW PE(IIEKCUU KAK OCO3HAHUS COBEPIIAEMBIX JACUCTBUI U MBICIMTEILHBIX IPOIECCOB, UX PE3YIIbTATOB U
OCHOBaHUM, UCTIOIB30BaTh MPUEMBI PEQIICKCUU AJISl OLIEHKH CUTYalllH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEHICHHUS 10 UX CHUKECHUIO;

MPUHUMATb MOTUBBI U apTYMEHTBI APYTUX MPU aHAJIU3E PE3YJIbTATOB JIEATEIbHOCTH;
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3)npunsiTHe ceOst M APYTHUX:

IPUHUMATH €0, TOHUMAasi CBOU HEJOCTATKU M TOCTOMHCTBA;

IIPUHUMATh MOTHUBEI U apIyMEHTEI IPYTUX IIPU aHAIU3E PE3YILTaTOB ACATEILHOCTH;
MpU3HABATh CBOE MPABO U MPABO JAPYIUX Ha ONIMOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3UIIMH JPYrOTro YeJIOBeKa.

INPEJMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbraThl ocBoeHUs mporpaMmbl COO mo Ouosnoruu Ha 0a30BOM ypOBHE BKIIOYAIOT crHenuduyeckue s y4eOHOro
npeaMera «bHONOTHs) HaydyHbIC 3HAHHS, YMEHUS U CIOCOOBI NEHCTBUI MO OCBOCHUIO, MHTEPIPETAIIMU U MPEOOpa30BAHHUIO 3HAHWM, BHJIbI
NESITeIbHOCTH MO TMOJYYeHHI0 HOBOTO 3HAHUS U MPUMEHEHUIO 3HAaHUM B Pa3NUYHBIX YUEOHBIX CUTYalHMsX, @ TaKKe B peajbHBIX >KU3HEHHBIX
CUTYaIUsX, CBA3aHHBIX ¢ Onosorueii. B mporpamme npeaMeTHbIe pe3yabTaThl MPEACTABIEHBI 10 TOaM 00y4eHHUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TIpeameTa «buosnorus» ¢ 10 Knacce TOTKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHH B CHCTEME Hay4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa U HAaydyHOTO MHUPOBO33pPEHHUS, O BKJIAJE POCCHUICKMX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouooruu, GyHKIIMOHAIEHON IPaMOTHOCTH YEJIOBEKa ISl PEIICHUsI )KM3HECHHBIX 33]1aY;

YMEHHE PacKpbIBaTh COJEp’KaHUE OHOJOTMYECKUX TEPMHUHOB M MOHSITHI: *KU3Hb, KJIETKA, OPraHu3M, MeTa0onu3M (0OMEH BElIeCTB U
MpeBpaIleHue SHEPTruu), TOMEOoCTa3 (CaMOperyisiius), ypOBHEBas OpraHW3aIlUs J>KUBBIX CHCTEM, CaMOBOCIPOU3BEJCHUE (PETPOIYKIIH),
HAaCJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3/1araTh OMOJIOTUYECKHE TeOopuu (KIJIETOuYHas, XPOMOCOMHas, MyTallMOHHAas, LIEHTpajJbHas J0rMa MOJEKYISpHOW OHOJIOTHH),
3akoHbl (I'. Menpens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 IeHTpax MHOrooOpa3us M MPOUCXOXKACHHS KYIbTypHBIX pacteHuid H. U.
Baswuiiosa), onpenensats rpaHUIbl UX TPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHE BIaJeTh METOJaMU HAay4yHOro IMO3HaHWUS B OWMOJOrMH: HAOMIOJIEHWE U OINKCAHHME >KUBBIX CHUCTEM, IPOLECCOB M SBICHUM,
OpraHm3aiys W TPOBEJCHUE OMOJOTUYECKOTO JKCIICPUMEHTA, BBIABH)KCHHE THUIIOTE3bI, BBIIBICHHE 3aBUCHUMOCTH MEXIY HCCIEAyeMbIMU
BEJIMYUHAMH, OOBSCHEHUE TONYYCHHBIX PE3yJbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHATHH, TEOpPU W 3aKOHOB, YMEHHE JeNaTh BBIBOJBI HA
OCHOBaHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYIIECTBEHHbIE TPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT, OJHOKIECTOYHBIX U MHOTOKJIETOYHBIX OPIraHU3MOB,
0COOCHHOCTH MPOLIECCOB: OOMEHa BEIECTB W MPEBpAIICHUS YHEPTUU B KieTKe, (OTOCHHTE3a, MIIACTUYECKOr0 UM HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, Mei03a, OTUIOA0TBOPEHHUSI, PA3MHOXKEHH S, UH/IMBUYyalbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHE3);
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YMEHHUE IPUMEHSATH MOJTy4EHHBIE 3HAHUS U O0BSICHEHHUSI OMOIOTHYECKHX ITPOLIECCOB U SABICHUM, ISl IPUHATHS MIPAKTHUECKUX PEIICHUN B
MTOBCETHEBHOM JKU3HU C 11eNbl0 oOecrieueHus: 0€30MacCHOCTH CBOETO 3/I0POBbS U 3J0POBbs OKPYXKAIOUMX JIFOJEH, COOII0eHISI HOPM TPaMOTHOTO
MOBEJCHUSI B OKPYXKAIOIICH MNPUPOAHONW cpene, MOHMMaHWE HEOOXOAWMOCTH WCIIOJNIB30BaHUS JOCTHXKCHHA COBPEMEHHOW OWOIoOTUH U
OMOTEXHOJIOTUHN JJIS1 PAIlMOHATIBHOTO TPUPOIOTIONB30BAHUS;

YMEHHE pelllaTh AJIeMEHTapHble T€HETUYECKHUE 3a/1a4d Ha MOHO- U JUTUOPHUIHOE CKpEIMBaHUE, CIIETUICHHOE HacjelI0BaHUE, COCTABIATh
CXeMbl MOHOTHOPUTHOTO CKPEIMBAHUS ISl TTPEJICKAa3aHMsI HACJIEJOBAaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJHATH Ja0OpaTOpHbIE M TpPaKTHYECKHe paboThl, cOoOMOAaTh MpaBuia MpH pabore ¢ y4eOHbBIM U JIaOOPAaTOPHBIM
o0opy/noBaHHEM;

YMEHHE KPUTHUECKH OLICHUBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO OMOJIOTHYECKOTO COJCPKAHMSI, BKIIOYAOIIYIO MICEBIOHAYYHbIC 3HAHU S
U3 pPa3IMYHbIX HCTOYHUKOB (CpeiacTBa MaccoBOM HMH(MOpMAIMHU, HAYYHO-TIONMYJSPHBIE MaTepHalbl), ITUUYECKHE AaCHEKThl COBPEMEHHBIX
HCCJIETOBaHMI B OMOI0IMY, MEIUIINHE, ONOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS, 00001as OMONIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB,
rpaMOTHO MCIIOJIb30BaTh MOHATHITHBIN anmapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npenmeta «buonorus» ¢ 11 knacce NOMKHBI OTPAXKATh:

c(OPMUPOBAHHOCTH 3HAHUN O MECTE U POJU OMOJOIMU B CUCTEME HayYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B JOPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa U HAydyHOTO MHUPOBO33pPEHHUS, O BKJIAJAEC POCCHUICKMX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, GyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEeKa JJIsl PEeIeHUs] )KM3HEHHBIX 3a/1a4;

YMEHHUE pPACKpbIBaTh COJEpKaHHEe OWOJOTMYECKHX TEPMHUHOB W TMOHSATHHA: BHJ, HOMYJSALMS, TeHO(MOH], SBOJIONUS, JBHXKYIIME CHIIBI
(akTOpBI) IBOIONIUH, TPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJI000pa30BaHNE, IKOJIOTHUUECKHE (PAKTOPHI, IKOCUCTEMA, TTPOTYLIEHTHI, KOHCYMEHTHI,
peIylEeHThl, LIeTIH MUTAHU, SKOJIOTHYecKasi TupaMuia, 0MoreoreHos, ouocdepa;

yMEHUE WH3JaraTh Ouoioruyeckue Tteopuu (dBomonuoHHas Tteopus Y. [lapBuHa, CHHTETHYECKash TEOPHUsS DSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoapineBoro cxoactBa K. M. bapa, uepenoBanus rinaBHBIX HampaBieHuid u myrel sBomonnu A. H. CeseprioBa, ydeHus o
6uocdepe B. . BepHasckoro), onpeaensTb rpaHULIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIaJeTh METOJAMU HAYYHOTO ITO3HAHMA B OHOJOTMM: HAOJIOJCHHE W OIMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI,
OpraHu3ainys M MpOBEJeHHE OHOJOTUYECKOTO HKCIEPUMEHTA, BBLABH)KEHHE THUIIOTE3bI, BBIIBICHHE 3aBUCHUMOCTH MEXIY HCCIeAyeMbIMU
BEJIMYMHAMH, OOBSICHEHHUE IOIYYCHHBIX PE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX NMOHATUN, TEOPUH M 3aKOHOB, YMEHHE JEJIaTh BBIBOJBI Ha
OCHOBaHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IMPU3HAKUA CTPOEHUS OMOJIOTMYECKUX OOBEKTOB: BUIOB, MOMYNALMM, MPOAYLIEHTOB, KOHCYMEHTOB,
penylEeHTOB, OHOTeOlEHO30B M JKOCHCTEM, OCOOCHHOCTH IIPOLIECCOB: HACJIEACTBEHHON W3MEHUMBOCTH, €CTECTBEHHOIO OTOOpa,
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BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTraHU3MOB, JEHCTBUS SKOJOTHYECKUX (PaKTOPOB Ha OPraHU3MBbI, IEPEHOCA BELIECTB U MOTOKA YHEPTHH
B DKOCHCTEMax, aHTPOTIOTCHHBIX N3MEHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTCOXUMHUYECKIX IUKIIOB B Onocdepe;

YMEHHE MPUMEHSITH MOTy4eHHBIC 3HAHUS JJIs1 OOBSICHEHHS OMOJIOTHUECKHX MPOIIECCOB U SIBIICHUH, ISl IPUHATHS TPAKTUYECKUX PEIICHUN B
MOBCETHEBHOM KU3HU C IIeJIbI0 0OecriedeHnst 0€30IMaCHOCTH CBOETO 310POBbsI M 3/I0POBbSl OKPYKAIOIIMX JII0/IeH, COOII0ICHUSI HOPM IPaMOTHOTO
MOBEJICHUSI B OKpYXKAIOIIeH NPUPOAHOW cpeie, MOHMMAaHHE HEOOXOAMMOCTH WCIIONB30BAaHUS JTOCTHIKCHHH COBPEMEHHOW OWOJIOTHUH JUIs
paIMoOHAIBHOTO MIPUPOIOTIOTH30BAHHS;

YMEHHE peliaTh dJIeMEHTapHbIC OMOIOTHUECKHE 3a/Ja4H, COCTABIIATH CXeMbI IEPEHOCA BEIIECTB M YHEPTUHU B IKOCUCTEMaX (LIeTH MUTAHHUS ),

YMEHHUE BBIMOJHATH J1a0OpaTOpHBIE M TPAKTHYECKHE paboThl, COONIOAAaTh MpaBuWia NpH paboTe ¢ y4eOHBIM M J1TAOOPATOPHBIM
o0opynIoBaHUEM;

YMEHHUE KPUTHYECKH OIICHUBATh U HHTEPIIPETHPOBATH HHPOPMAIIHIO OMOJIOTHYECKOTO COJCPKAHMSI, BKIIOYAOIIYIO TICEBIOHAYYHBIC 3HAHM S
U3 pa3IMYHBIX ICTOYHHKOB (CpeJCTBa MacCOBO HMH(OpPMAIIMH, HAYYHO-IOMYJISIPHBIE MaTepHaIIbl), pACCMAaTPUBATh III00ATBHBIC YKOJIOTUYECCKHE
po0OIEeMbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIE COOOIEHUsI, 000011as OMOJIOTHYECKYIO HH()OPMAIIHIO U3 HECKOIBKUX HUCTOYHUKOB,
rpPaMOTHO UCTIOIb30BaTh IOHATUHHBIN arnmapaT OHOJIOTHH.
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3. TEMATUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosauuecTBO 4acoB JJIe KTPOHHbIE
HaumeHoBaHue pa3gesioB U TeM (uudposbie)
Ne i/m KonTtpoabnubie | IIpakTtnyeckne
NMPOrpamMMbl Bcero o0pa3oBarteJIbHbIE
padoThI padoThI
pecypchbl
1 buonorus kak Hayka 2 0.5 bubamorexa [HOK
https://m.edsoo.1u/7f41¢292
2 JKuBble CHUCTEMBI U MX OpraHU3aIus 1 bubmmorexa [IOK
P H https://m.edsoo.ru/7f41¢292
bubmoreka [IOK
3 XUMHUYECKHUI COCTAB U CTPOCHUE KIIETKHU 8 1 1 nomrorexa I
https://m.edsoo.ru/7f41¢292
4 KusHeneaTenbHOCTE KIIETKU 6 buommorexa [IOK
https://m.edsoo.ru/7f41¢292
5 PazMmHOXkeHME U MHAUBUIYAJIbBHOE PA3BUTHE 5 1 1 bubmuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M N3MEHYHNBOCTH 2 15 bubmmoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknus opranu3mMoB. OCHOBBI 3 1 bubmuoreka [IOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 4

23




11 KJJACC

KosmnuyecTBO 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TEM nudpoBbIe
Ne i/m P KonTtpoabubie | IlpakTHueckue (uucpp )
NMPoOrpaMMbI Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypchl
1 DBOIIOLIMOHHAS OMOJIOTHS 9 1 brbmorexa [IOK
https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHHE U pa3BUTHE )KU3HU HA 9 1 0.5 bu6nuoreka [IOK
3emie ’ https://m.edsoo.ru/7f41cc74
bubmorexa [JOK
3 OpraHuU3MBI U OK aromasi cpeza 5 1 1
P PYaIom pei https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U 3KOJIOTHYECKHAE CUCTEMBI 9 1 bubmnorexa [IOK
https://m.edsoo.ru/7f41cc74
5 Pe3epBHOE Bpems 2 Bubmmorexa TIOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 2.5
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VTBEPXJIEHO:
K[pm{aB, No263 01 31.08.2023 1.

Hupexrop _ ; 7 ;2 Bapamkuna I0.A.

VaMmenenust YTBEPKIEHBL
HpHKaSOM No 33901 12.10.2023 1.

Hupexrop

INOYPOYHOE IIVIAHUPOBAHUE
(IIpnyo:xkeHue Kk padoyeii nporpamme yuye0Horo npeameta «buosorusi (0a30Bblii ypoBeHb)»)

aa 10 kiaacca

i

/7, Bapamkuna [O.A.

Koan4yecTBO 4acoB

Ne JJIe KTPOHHBbIE U (poBbIE
Tema ypoka KonTpoabnbie | [IpakTudeckne
n/n Bcero o0pa3oBaTteJibHbIE peCypChl
padoThI padoThI
bu6mmoreka [JOK
buoinorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122https://
m.edsoo.ru/863e632a
MeToapl TO3HAHUS KUBOU PUPOIBI.
bu6mmoreka [JOK
[Tpaktuueckas padota Ne 1 «Vcnonb3oBanue 1 0.5
https://m.edsoo.ru/863e6122
Pa3JIMYHBIX METOJIOB ITPU U3YYEHUU
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OMOJIOrnYeCKNX OOBEKTOBY

3 buonornueckue cucTeMbl, IPOLIECCH U KX bubmoreka [IOK
HA3Y4EHHE https://m.edsoo.ru/863e¢6564
4 XuMHUUYECKUI COCTaB KJIETKU. Boja u bubmuoreka [IOK
MUHEpaIbHBIE CONU https://m.edsoo.ru/863e674e
bu6muoreka [IOK
5 benku. CoctaB u cTpoeHHe OeTKOB 1
https://m.edsoo.ru/863e6b72
DepMeHTH — OHOJOTHYECKUE KaTaIU3aTOPBL
6 Jlabopatopnas pabota Ne 1 «M3yuenue 0.5 bubmoreka [IOK
KaTaJTUTUYECKOU aKTUBHOCTH (PEPMEHTOB (Ha ' https://m.eds00.ru/863e6b72
MpUMepe aMUIa3bl WIIH KaTanas3bl)»
b K
7 VYriaeBoasl. JIumuasl n6mroTexa LO
https://m.edsoo.ru/863e6870
bubmuoreka [IOK
8 Hyxnennossie kucinotel. ATO nommorexa [
https://m.edsoo.ru/863e6d5c
9 KontponpHas padora Ne 1 mo Teme https://fipi.ru/e ge/otkrytyy-bank-
"XUMHUYECKHUI COCTaB KJIETKU" zadaniy-ege
HcTopust u MeTOIbl U3y4EHUS KIIETKH.
p A . bu6mmoreka [JOK
10 Knerounas Teopus. Kinerka kak nenoctHas
https://m.edso0o.ru/863e6e88
KHUBasI CUCTEMA.
CrpoeHue 3yKkapuoTHYECKON KIIETKH.
JlaGoparopnas padota Ne 2 «3ydyeHue bu6muoreka [IOK
11 CTPOEHHUS KIETOK PACTCHUM, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0https://
rpuOOB 1 OaKTEpHil O MUKPOCKOIIOM Ha m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTIpETapaTax i uX OMICAHUE)
bubmuoreka [IOK
12 Heknerounbie popMbl )KM3HN — BUPYCHI nommorexa [
https://m.edsoo.ru/863e7540
13 doTtocuHTE3. XEMOCHUHTE3 bubmuoreka [IOK
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https://m.edso00.ru/863e7¢98

bu6mmorexa [JOK

14 OOMeH BelecTB UM METa00IN3M
https://m.edso0o.ru/863e766¢
JKu3HeHHbI UK KJIETKU. J[eleHne KIeTKH.
Murto3. JlabopatopHas paborta Ne 3
bu6mmoreka [JOK
15 «HaOmronearne MuTO3a B KIIETKaX KOHYHKA 0.5
https://m.edsoo.1u/863e7dc4
KOpeIlKa JIyKa Ha TOTOBBIX
MHKpoOMpenapaTax»
b K
16 DHepreTuyecKuii OOMeH nomiorexa O
https://m.edsoo.ru/863e7aae
17 buocunTes 6enka. Peakius MaTpudHOro bubmoreka [IOK
CUHTE3a https://m.edsoo.ru/863e796e
b K
18 Tpancnsus — OuocuHTE3 OeIKa nbmmorexa L0
https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
19 DopMBbl pa3MHOKEHHS OpraHU3MOB. Meito3. https://m.edsoo.ru/863e81b6https://
m.edsoo.ru/863e831¢e
OO6pa3oBaHuE U pPa3BUTHE MOJIOBBIX KJIETOK.
20 OmnonotBopenue. Jlabopatopuas padora Ne 4 0.5 bubmoreka [IOK
«3ydeHue CTpoeHHUs MOJOBBIX KJIETOK HA ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOIIpENapaTax»
bubmmorexa [JOK
21 NuauBuyansHOE pasBUTHE OPraHU3MOB
https://m.edsoo.1u/863e8436
Kontponbras padota Ne 2 mo Teme .
" https://fipi.ru/e ge/otkrytyy-bank-
22 JKusHeneaTenbHOCTE KJIETKH. Pa3sMHOXKeEHNE -
" zadaniy-ege
Y UHJIUBUAYaJIbHOE Pa3BUTHUE
” ['eneTnka — HayKka 0 HaCIEACTBEHHOCTH U bubmoreka [IOK

W3MEHYHUBOCTH. MOHOTHOpHUTHOE

https://m.edso00.ru/863e8612
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CKpeIIMBaHuE.

JurnbpumHoe CKpenmBaHue. 3aK0H

bubmmoreka [JOK

24
HE3aBHCHUMOI'0 HACIEIOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuemieHHOE HacleJOBaHUE MPU3HAKOB.

Jlabopatopnas pabota Ne 5 «M3yuenue
PATOPHATD i bu6mmoreka [JOK
25 PEe3YJIbTaTOB MOHOTUOPHUIHOTO U 0.5
https://m.edso0o.ru/863e8c60
IUTUOPUIHOTO CKPEIIMBAHUS Y JP030(HIIBI HA
TOTOBBIX MUKPOIIpENapaTax»

%6 I'eneruka nona. HacienoBanue npu3HaKoB, bubmoreka [IOK
CLECIJICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHas
M3MeHYHBOCTh. JlabopaTtopHas paboTa Ne 6.

. but6mmoreka [JOK
27 Nzydenne monudukanmoHHON N3MEHYUBOCTH, 0.5
https://m.edsoo.ru/863e8efe
MOCTPOCHHUE BAPUAIMOHHOTO Psia 1
BapUaLlMOHHOU KPUBOMI»
bubmoreka [IOK
28 ['eneTuka yenoseka H
https://m.edsoo.ru/863e8d78
HacnencrBenHast U3MEHYMBOCTb.

79 JlabopaTtopHas padora Ne 7. «AHanu3 0.5 bubmuoreka LIOK
MyTaIui y qpo30(uisl Ha TOTOBBIX ’ https://m.edsoo.ru/863e8efe
MHKpoOMpenapaTax»

30 O06o06menue no teMe «HacnencTseHHOCTh U https://fipi.ru/e ge/otkrytyy-bank-
U3MEHYHUBOCTH OPTaHU3MOB) zadaniy-ege
KonTponpnaas padora Ne 3 mo teme
" P P bubnuorexa IIOK

31 ['eHeTnka-HayKa 0 HACJAEICTBEHHOCTH U

" https://m.edsoo0.ru/863e¢8878
W3MEHYUBOCTH
https://fipi.ru/e ge/otkrytyy-bank-
32 Cenexkuus Kak Hayka ¥ poIece

zadaniy-ege
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1 MeToabl U JOCTUKEHUS CEJIEKIINU PACTEHUH U 1 bubmmorexa [JOK
JKMBOTHBIX https://m.edsoo0.ru/863e9214
bub6mmorexa [JOK
34 brorexHonorus kak oTpacis HIPOU3BOJACTBA 1
https://m.edso00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME
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VTBEPXJIEHO:
K[pPII{EIB No263 01 31.08.2023 1.

Hupexrop _ ? 7 ;Z Bapamkuna I0.A.

VaMmenenust YTBEPKIEHBL
HpHKaBOM No 33901 12.10.2023 1.

JlupexTop Z ;2,' Bapamkuna FO.A.

INOYPOYHOE IINIAHUPOBAHUE
(Ilpnyioxenne k padoyeil mporpamme yuyeOHoro npeameta «buosiorusi (0a30Bbli YypOBEeHB)»)

aa 11 kiaacca

KoumnuyecTBO 4acos DJIeKTPOHHBbIE
nudpoBbie
Ne i/ Tema ypoka KonTtpoabnubie | IIpakTudeckune
Bcero oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypebl
DBONIOLHUS U METO/IbI €€ U3YUCHUSI.
ya bu6mmoteka [JOK
HcTtopus pa3BUTHS 3BOTIOIUOHHBIX 1
. https://m.edsoo.ru/863ea20e
MpeICTaBICHU.
bubmuoreka [JOK
Mukpo3BOIHOLUS 1 s
https://m.edsoo.ru/863e9cle
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[Momynsinust Kak 3JIeMeHTapHas eIUHUTA
BUJIa ¥ HBOrOIIMH. JlTabopaTopHas paboTa

bu6mmoteka [JOK

3 No 1 «CpaBHeHUE BUJIOB 1O 05 https://m.edsoo0.ru/863¢99c6
MOP(OJIOTHIECKOMY KPHUTEPUIO)
4 JIBmoKkymme cuiibl (31eMeHTapHble PaKTOpbI) bubmmoreka [IOK
SBOJIOLIUHA https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
5 EctecTBeHHBIN 0TOODP 1 ero HopMBI https://m.edsoo.r/863e9ed0
Pe3ynbraThl 3BOIIONMNA:
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB U
6 BUt000pa3oBanue. JlaboparopHas paboTa 0.5 bubmnoreka [IOK
Ne 2 «Onucanne npucnocobIeHHOCTH ’ https://m.edsoo.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIbHOTO
XapakTepa»
7 Hamnpasnenus u mytu Makpo3BOIIOLUHT Bubmmorexa LOK
https://m.edsoo.ru/863e9cle
8 HeoGpatumocTs 3BOIOIUN
9 Kontponbnas padora Ne 1 o teme https://fipi.ru/e ge/otkrytyy-
"DBoronruonHas omnoiorus” bank-zadaniy-ege
10 HcTopus )xu3HM Ha 3eMJIE U METO/BI €€
U3y4YEeHUS
1 ['unoressl NpONCXOXKACHUS KU3HU HA bubmmoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6
12 Pa3zBuTue xu3Hu Ha 3eMiie o 3paM U bu6nuorexa [IOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBI€ 3TaIlbl 3BOTIOIUU
bubmorexa [JOK
13 PACTUTENIBHOTO U )KUBOTHOI'O MUDA. 0.5

[Mpaktuueckas padora Ne 1 «3yuenue

https://m.edsoo.ru/863eal8bc
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HCKOIIa€MBbIX OCTAaTKOB paCTeHI/II\/'I n
JKHBOTHBIX B KOJUICKIIUAX»

14 CoBpemeHHas cucTeMa OpraHu4ecKoro bu6nuorexa [IOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLMS YeIoBeKa (aHTPOIIOTeHE3. bubmmoreka [IOK
JIBrokynme cuibl((hakTophl). https://m.edsoo.ru/863eac2¢
16 OcCHOBHBIE CTaIMH HBOJIIOIIUU YETIOBEKA
17 UYenoBeueckue pachl U MPUPOAHBIC bubmmoreka [IOK
aJanTaluy 4YeJIOBeKa https://m.edsoo.ru/863eaea2
PesepBHblif ypok. O000IIEHHE TTO TEME
18 «BO3HUKHOBEHME U pa3BUTHE )KU3HU HA
3emie»
Kontponbras padorta Ne 2 mo tene ,
19 "Bo3HMKHOBEHHE U Pa3BUTHUE )KU3HU HA https://ﬁm'n.l/ege/mkrytw_
bank-zadaniy-ege
3emuie"
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00MTaHUS U DKOJIOTUYECKHUE bu6mmoteka [JOK
(bakTopsl https://m.edsoo.ru/863eafec
Abuotnueckue paxtopsl. JJaboparopHas
paborta Ne 3. «Mopdonorudeckne
” 0COOCHHOCTH PACTEHUM U3 pa3HBIX MECT 0.5 bubmmoreka [IOK
obutanus». Jlaboparopnas padora Ne 4. https://m.edsoo.1u/863eb10e
«BrusiHUE CBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEyCay
23 buotnueckue dpakTopb bubmmorexa [OK
https://m.edsoo.ru/863eb348
24 DKOJOTHYECKHE XapaKTePUCTUKHU 0.5

nonynsiuu. [Ipaktuueckas padora Ne 2
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«IToncu€t MIOTHOCTH MOMYJALIMN pa3HbIX
BHUJIOB PaCTCHUI

bu6mmoteka [JOK
25 Co006 —0 1
QODIIECTRA OPrafusMon HOUCHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CUCTEMBI (IKOCUCTEMBI) 1 bubmmorexa [OK
https://m.edsoo.ru/863eb46a
OcHOBHBIE NTOKa3aTeIN YKOCHCTEMBI.
. bubmuoreka [JOK
27 Okosnorunyeckue nupaMuipl. CBolicTBa 1
https://m.edsoo.ru/863eb5fa
skocucreM. Cykneccus
28 [IpupoaHbie 5KOCHUCTEMBI 1
29 AHTpPOIIOr€HHBIE SKOCUCTEMBI 1
30 buocdepa — rmobanbHas 3xocucTeMa 1 bubmunoreka [IOK
3emuin https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYILIECTBOBaHUS
31 ouocepsl. UenosedyecTBo B Onocdepe 1 bubmmorexa [IOK
PRl P https://m.edsoo.ru/863ebd16
3emiu.
1 Kontponbnas padora Ne 3 o teme 1 https://fipi.ru/e ge/otkrytyy-
"DKonorudyeckue cuctemul. buocgepa" bank-zadaniy-ege
1 CocymiecTBOBaHHE TPUPOJIBI U 1 bubnuorexa [IOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PeseprubIiil ypok. O6001meHNE TEMBI |
«Coo011ecTBa U 3KOJIOTUYECKUE CUCTEMbBD)
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5
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