1. COAEP’)KAHUME YUYEBHOI'O ITPEJIMETA (I10 'OAAM OBYYEHU)

Tema 1. buosiorusi kak Hayka (2 4)

Buonorus xak Hayka. CBsi3p OMOJIOTMM C OOLIECTBEHHBIMH, TEXHMYECKMMH W APYTUMH €CTECTBEHHBIMHU
Haykamu, (ritocoduei, 3TUKON, 3CTETHKONM W mpaBoM. Ponp Ouosormu B (OPMHPOBAHMHM COBPEMEHHOM
HaY4YHOH KapTuHbl Mupa. CucrtemMa OMOIOTHYECKUX HayK. MeTo bl MO3HAHMS KUBOU MPUpOIb! (HaOmo1eHue,
SKCIIEPUMEHT, ONKCAHHWE, H3MEpeHHe, KiacCUpUKalusi, MOJEIUpOBaHUe, CcTaTUCTHYecKas o0paboTka
JAHHBIX).

Hemouctpanuu: [Toptpetsr: U. Hapsun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u ®@. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBD».

Jlabopamopuvie u npakmuyeckue pabomol:

[Ipaktuyeckass pabora Ne 1. «Mcmonp3oBaHHE pa3IMYHBIX METOAOB IMPH HM3YyYCHHUU OHOJIOTHMYECKUX
00BEKTOBY.

Tema 2. ’Kuble cuctembl 1 ux opranuszanus (1 4)

Kupble cuctembl (OHMOCHMCTEMBI) Kak MpeaMeT uzydeHus Ouonoruu. OTIUYME JKUBBIX CHCTEM OT
HEOpPraHW4YeCKON Tpupoel. CBOWMCTBA OMOCHCTEM M HMX Pa3HOOOpaswe. YPOBHH OpraHU3aluu OHMOCHUCTEM:
MOJIEKYJIAPHBIN, OpPraHOWJHO-KJIETOYHBIA, OPraHU3MEHHbIN, MNOMYJISLHOHHO-BUIOBOM, 3KOCUCTEMHBII
(OmoreoneHOTHYECKHiT ), OrnochepHBIi.

Hemoncrpanuu: Tabmuubl u cxembl: «OCHOBHBIE NPHU3HAKU KH3HU», «YPOBHH OPraHU3alUd KUBOU
PUPOIBI.

Ob6opynoBanue: Moaens Moiaekynsl JJHK.

Tema 3. XuMHnuyecKuii coCTaB U CTPOeHHE KJIETKH (8 1)

XUMHUYECKUH COCTaB KIETKHM. XUMHUYECKHE JIIEMEHTBI: MAaKpORJIEMEHTBl, MHUKpO3JIEMEHThl. Boma wu
MUHEpaJIbHbIE BelllecTBAa. OYHKIMM BOABI U MUHEPAJIBHBIX BELIECTB B KieTke. [logaepxanue ocMOTHYECKOTO
Oananca. benku. CoctaB u cTpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMephl OenkoB. HezameHumble u
3aMEHUMBIC AMHHOKHUCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYPbl OCJIKOBOW MOJEKYIIbI
(mepBUYHasi, BTOpPUYHAs, TPETUYHAs W YETBEPTHUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OEJIKOB.
buonornueckue ¢ynkuun OenkoB. DepMeHTHI — OHoOJOTMUECKHE Katanu3aTopbl. CTpoeHue GdepMmeHTa:
aKTUBHBIN TIeHTp, cyOcTpatHas crenupudHocts. Kodepmentsl. Butamunbl. OTiuuus (epMeHTOB OT
HEOPTraHWYECKUX KaTaJIM3aTOPOB. YTIIEBOJBI: MOHOcaxapuabl (TJIIOKO3a, pubo3a U Ae30KCUpH003a),
qucaxapuabl (caxaposa, J1akTo3a) M Ionucaxapuibl (Kpaxmam, TIMKOTeH, IeNIojo3a). buomormueckue
GyHKIMKM yrieBoJoB. Jlunmuael: Tpuriuuepuibl, gochonununasl, crepouisl. I'mapodpunbHO-THAPOYOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEJIKOB U JIMIHUJIOB KaK UCTOYHUKOB
sHepruu. Hyxnewnossle kucnotsl: JJHK m PHK. Hykieotuasl — MOHOMEPBI HYKIEHMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynxkuuu PHK. Bugst PHK. AT®: crpoenune u ¢yHKuum.
[utonorus — Hayka o kietke. Kierounas Teopusi — npumep B3aUMOJCUCTBUS UACH U (PaKTOB B HAYYHOM
no3HaHuu. MeToabl u3yuenus: kietku. Kierka xak menoctHas kuBas cucrema. OOmiye mpu3HaKU KIETOK:
3aMKHYyTasl Hapy>kHast MemOpana, mosiekysbl JIHK kak reHeTndeckuii anmapar, cucteMa cuHuTesa 0enka. Turibl
KJIETOK: JYKapuOTHYecKass M MpokapuoTHueckas. OCOOEHHOCTH CTPOCHHS NPOKAPUOTUYECKOM KIIETKH.
Knerounas crenka Oaktepuii. CTpoeHHE JYKapHOTHYECKON KIeTKH. OCHOBHBIE OTJIWYHS PACTUTEIHHOM,
KUBOTHOW M TpUOHON KIEeTKU. [[OBEpXHOCTHBIE CTPYKTYPHI KIIETOK — KIJIETOYHAsI CTEHKA, TNIMKOKAIIUKC, UX
¢yuknun. Ilnasmarnueckas memOpana, e€ cBoiictBa u ¢GyHKiuM. lluTomnasmMa u €€ OpraHoujbl.
OnnomemOpanuble opranous! kiaetku: DIIC, anmapat [Nonbxu, au3ocoMsl. [loayaBTOHOMHBIE OpraHOUIBI
KJIETKWA: MHUTOXOHJApPUH, IuacTuabl. IlpoucxoxaeHne MHUTOXOHAPUNH U IUIacTUA. Buasl mmacTun.
HemeMOpaHHble OpraHoubl KJIETKH: PHOOCOMBI, KJIETOYHBIA ILIEHTP, IEHTPUONHU, PECHUYKH, >KTYTHUKH.
DyYHKIIMM OPraHOMIOB KJIETKH. BriroueHus. Snpo — perynsatopHbii 1eHTp KieTkd. CTpoeHuwe siapa:
srepHas 000JI0YKa, KapuoIuia3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI. TpaHCHOPT BEUIECTB B KIIETKE.
Hemonctpamuu: Iloptpersi: A. JleBenryk, P. T'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, J[x. Yorcon,
®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «Pacnpeaenenne XMMHUYECKUX 3JIEMEHTOB B HEXKUBOM Npupoe», «PacnpeaeneHue XUMHYECKUX
3JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmunpl u cxembl: «llepuoanueckas TabauIa XUMHUYECKHX 3JIEMEHTOB», «CTpOEHHE MOJIEKYNBI BOJBI,
«buocunres 6enkay, «CtpoeHue Moiekynsl Oenka», «Ctpoenue Qepmenra», «HykiIeHHOBBIE KHCIOTHI.



JHK», «Ctpoenue monekyinbl AT®», «CTpoeHue 3yKapHOTHYECKOH KIETKn», «CTpOoeHHe >KUBOTHOMU
KJIETKW», «CTpOEHHE paCTUTENBHON KIETKW», «CTpOoeHHE MPOKaApHUOTHYECKOM KieTkn», «CTpoeHue siapa
KIETKN», «YTIeBoabl», «Jlumuaery. OOOpymOBaHUE: CBETOBOM MHKPOCKOM, OOOpyIOBaHUE IS
IIPUTOTOBJICHUS ITOCTOSIHHBIX M BPEMEHHBIX MHUKPOIIPENApaTOB; MUKPOIIPENApaThl PACTUTENBHbIX, JKUBOTHBIX
U OaKTepUaTbHBIX KIETOK.

Jlabopamopnule u npakmuueckue pabomoi:

JlaGoparopnas pabora Ne 1. «/3ydeHne KaTaIMTHYECKON aKTUBHOCTH (DEpMEHTOB (Ha MPUMEpe aMUIa3bl WK
KaTajiasbl)».

Jlaboparopuass pabora Ne 2. «lM3ydeHue CTpOeHHs KIETOK PACTCHUU, XUBOTHBIX M OakTepuil 1oJ
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U UX OIMMCAHUEY.

Tema 4. ’KuzHeneaTeJbHOCTH KJaeTkH (6 4)

OOMeH BelecTB, WM META00U3M. ACCUMIIISIIUS (TUTACTUYECKUI OOMEH) U AUCCUMUIAINS (SHEPTeTUYSCKHUI
00MEH) — JIB€ CTOPOHBI €IMHOTO TMpoliecca MeTaboan3Ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTHH B
NOHUMaHUM MeTalbonu3ma. Tumbsl oOMEeHa BellecTB: aBTOTPO(QHBIA U rereporpodHbiid. Poiab GepmeHTOB B
oOMEHE BEUIeCTB U NpeBpalleHIH SHeprun B kieTke. Porocunres. CBeToBas u TeMHOBas (a3bl HOTOCHHTE3A.
Peaxuuu ¢orocunTesa. DddekTuBHOCTh (oTOCHHTE3a. 3HadeHHe (OTOCHHTE3a A KU3HH Ha 3emile.
Bnusaue ycnoBuil cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacteHHii XeMocuHTe3. XeMOCHHTE3Upyrole OakTepuu. 3HAUeHHWE XEMOCHHTE3a Ui JKU3HH Ha 3eMile.
DOHepreTuyecknii oOMeH B KieTKe. PaciiemnsieHue BeliecTB, BBIACICHHE W aKKyMYJIHPOBAHWE DHEPTUU B
KJIETKe. DTarbl SHepreTuueckoro oomena. I'nukonus. bpoxxenue u ero Buasl. KucinopogHoe okucienue, miu
KjIerouHoe npixanue. OkucnurenbHoe ¢GochopunupoBanue. DPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHa.
Peakniuu marpuunoro cuntesa. I'eHetnueckas nandopmanus u JIHK. Peanuzanus renernueckoit naopmanuu
B KJIeTKe. ['eHeTnueckuil Ko u ero corcrea. Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancisimus —
O6uocunTe3 Oenka. Dtanel TpaHcasiuuu. KoaupoBanue amMuHOKUCIOT. Pons pubocoMm B OuocuHTe3e Oenka.
Heknerounsie popmbl xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (.M. MBanoBckuit). OcobeHHOCTH
CTPOCHHUSI W KU3HEHHBIM LHMKI BUpycoB. bakrepuodaru. bone3Hun pacreHuil, >KUBOTHBIX U 4YEJIOBEKa,
BbI3BIBaEMbIe BUpycamu. Bupyc mvmmynonedunura yenmoseka (BUY) — Bo3Oyautens CIIMa. Ob6parnas
TPaHCKPHIILIKS, peBepTa3a U uHTerpasa. [lpodunaktuka pacnpocTpaHeHusl BAPYCHBIX 3a00JIeBaHUM.
Hemonctpanun: [loptpers: H. K. Konbuos, 1. I. WBanosckuii, K. A. TumupsizeB. Tabmuiupl U CXEMBbI:
«Tunsl  nutanusy, «Metabonusm», «MHUTOXOHIAPUA», «DHEPreTHUECKUl oOMeH», «XJIOpOIuIacTy,
«®otocunte3», «Crpoenne JHK», «Ctpoenne wu ¢QyHkunonupoBanue reHa», «CuHTE3 Oenkay,
«['enernueckuit kony», «Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1ukn Bupyca CIIN/a,
Oaktepuodaray, «Permxkarnus JJHK».

Ob6opynoBanue: moaenu-anuinkanuu «Y aoenue JIHK u tpanckpunumsy», «buocunres 6enkay, «CtpoeHue
KIIETKW»; MOJENb CTpyKTyphl JJTHK.

Tema 5. PasMHOKeHHe 1 MHAMBHAYAJbHOE PAa3BUTHE OPTaHU3MOB (5 1)

Knerounslii 1ukiI, WM SKU3HEHHBIM MUK KiaeTkd. MuTepdaza u murtos. [lpormeccs, mporekaromue B
uHtepdasze. Perummkanus — peakuus matpuuHoro cuHTe3a JIHK. Crpoenume xpomocoM. XpoMOCOMHBIH
HaboOp — KapuoTUN. JIMMIOUIHBIM M TarIONAHBIM XpoMocoMHbIe HaOOpbl. XpomaTuabl. L{uTonoruueckue
OCHOBBI Pa3MHOXKEHUS M WHAMBUAYAJIBHOTO pa3BUTHsA OpraHu3MoB. JleneHue knetkn — muro3. Craaun
muTo3a. llpomecchl, mpoucxopsiide Ha pa3HbIX CTaAUsSX MHUTO3a. bHONOrMueckuid CMbICI MHTO3a.
[Iporpammupyemasi rubenb KiIeTku — anonTto3. @opMbl pa3MHOKEHHsI OPTaHU3MOB: OECIIOJIoOe M MOJIOBOE.
Buner Oecriosioro  pasMHOMKEHHUS: JI€JIEHHE HAIBOE, IIOYKOBAaHME OIHO- ¥ MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETETATUBHOE pa3MHOXKeHHe. MIcKyccTBEHHOE KJIIOHMPOBAaHHE OPraHU3MOB, €ro 3HaYeHUe
s ceneknuu. [lonoBoe pasmMHOKeHHe, ero oTiaudus oT Oecrosoro. Meio3. Cranuu meiiosa. Ilporeccsr,
IIPOUCXOAIINE Ha cTaauax Mero3a. [loBenenune xpomocoM B Melio3e. Kpoccnnrosep. buonornueckuii cmpici
U 3HaueHue Meioza. ['amerorenes — mpouecc o0pa3oBaHUS MOJOBBIX KIETOK Yy >KUBOTHBIX. [lonoBbie
JKene3bl: CEMEHHUKU M sMuHUKU. OOpa3zoBaHME M Pa3BUTHE IOJIOBBIX KJIETOK — TaMeT (CrepMaro30uf,
AllIeKIIeTKa) — crepMmaroreHe3 u ooreHe3d. OCOOEHHOCTH CTPOEHHUS SIMIIEKIETOK U CIIepMaTO30MOB.
OmnonorBopenue. [lapreHorene3. MuauBuayanbHOe pa3BUTHE (OHTOreHe3). OMOPHOHANBHOE pa3BUTHE
(oMOpuorenes). Drtarnbl 3MOPHOHATIBLHOTO Pa3BUTHS Yy MO3BOHOYHBIX JKUBOTHBIX: JApPOOJIEHHE, racTpyssius,
opranorere3. IlocramOproHanbHOE pazBuTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHUSA: MPSAMOE, HEMPSIMOe
(imunHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOpPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE



ypoactea. Poct u pasButue pacreHuidl. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOEHUE CEMEHM, CTaluu
pasButusa. Jlemoncrpamuu: Tabmuiet u  cxeMbl: «@DOpMBI  pPa3MHOXKEHHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHHUE y IIBETKOBBIX PACTEHUI», «BereraTuBHOE pPa3MHOKEHHE pACTEHUI», «lleneHue KIeTKu
OaxTepuii», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KneTouHslli mukm», «Permmkarus
JAHK», «Mwuro3», «Meio3», «lIpsmoe u HempsAmoe pasBuTHE», «lameToreHe3 y MIICKONMUTAKOLIUX U
yenoBeka», «OCHOBHbIE cTaguu  OHToreHeza». (OOopyaoBaHME: MUKPOCKON, MHKpPOIpPENnaparsl
«CriepMaTo301/1bl MIEKOIIUTAIOIIETO», «SHLEeKIeTKa MIEKONUTaroLero», «Kapnokntues B KiieTkax Kopelika
nykay, «Jlenenne kinetkny; moaens JJHK, monens MeradazHnoit XpoMOCOMBEI.

Jlabopamopnvle u npakmuueckue pabomoi:

Jlaboparopuas pabora Ne 3. «HaOmioneHume MHUTO3a B KIETKaX KOHUMKA KOpPEIIKa JyKa Ha TOTOBBIX
MUKpOIIpenaparax».

Jlaboparopnas padota Ne 4. «M3yueHue cTpOCHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYHMBOCTH OPraHu3MoB (8 1)

[Tpenmert u 3agauu reHeTUKH. Mcropus pa3BUTHS FeHETUKHU. PO IUTOIOTUH U SMOPUOJIOTUN B CTAHOBJICHUU
TeHEeTUKU. BKian poccHilckux W 3apyOeXHBIX YUYEHBIX B pa3BUTHE TE€HETH KA. MeETOoAbl TEHETHKH
(TuOpUIONOTUYECKU, IIMTOTC€HETUYECKUI, MOJIEKYIIpHO-TeHeTUYeCKUit). OCHOBHBIE T€HETUYECKHIE TTOHATHUS.
'enernueckass cuUMBOJIMKA, MCIONb3yeMas B CXEMax CKpEIIMBAHUNA. 3aKOHOMEPHOCTH HAaclIeOBAHUS
MPU3HAKOB, ycTaHOBIEHHbIE . Mennenem. MoHOruOpuaHoOe cKkpenuBaHie. 3aKoH eIMH000pa3us THOPHIOB
nepsoro nokosjeHus. [IpaBuiio noMuHUpoBaHMsl. 3aKOH pacIIEIICHUs IPU3HAKOB. [ unore3a 4MCTOTH raMer.
[Tonnoe u HemonHOe MOMHHHMpOBaHHeE. J[MrHOpUAHOE CKpeulMBaHUE. 3aKOH HE3aBUCHMOTO HACIEIOBaHUS
npu3HakoB. lluToreHernueckue OCHOBBI JUTHOPUIHOTO CKPELIMBaHUSA. AHAIM3UPYIOLIEE CKpPELIMBaHUE.
Hcnonp30BaHne aHANM3UPYIOMIETO CKPELIUBAaHUS [UIs OlpeneieHus reHotuna ocodu. CuersieHHoe
HacyiejoBaHue mnpu3HakoB. Pabora T. Moprana mno cremieHHOMY HacienoBaHUIO reHoB. Hapyiienue
CLEIUICHUSI TEHOB B PE3YJIbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAs TE€OpHUsl HACIIEICTBEHHOCTU. ['eHeTnueckue
kapThl. ['eHernka mnona. XpOMOCOMHOE oOIpeaeieHUue 1oja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHele W rereporaMeTHble oOpranu3Mbl. HacienoBaHue mNpU3HAKOB, CHEIUVIEHHBIX C  IOJIOM.
W3meHunBoCTh. BHIbl M3MEHYMBOCTH: HEHACJIEACTBEHHAas M  HacleacTBeHHas. Poub  cpensl B
HEHACJIEICTBEHHOM H3MEHYMBOCTH. XapaKTepUCTHKa MOAM(PUKALMOHHOM HM3MEHYMBOCTH. BapumanuoHHbIN
psn u BapuaunoHHasi KpuBasd. Hopma peakiuu npusHaka. KonudyecTBeHHbIE U KaU€CTBEHHbIE IPU3HAKU U UX
HopMma peakuuu. CBOHCTBa MOIUGHUKAIMOHHONW M3MEHYMBOCTH. HaciencTBeHHas, MM TeHOTHIINYECKas,
U3MEHYMBOCTh. KoMOMHaTHBHAs M3MEHYMBOCTb. Mel03 M MOJOBOM IMpOLECC — OCHOBAa KOMOMHATHUBHOU
U3MEHYMBOCTU. MyTalnMoHHas W3MEHYMBOCTh. Kilaccudukanms MyTauuil: TeHHble, XPOMOCOMHBIE,
reHoMHble. YacTora M mNpUYMHBI MyTauuid. MyTareHHble (akTOpbl. 3aKOH T'OMOJIOTMYECKHUX pSIOB B
HacyeACTBeHHOW u3MeHunBoctTh H. M. BasuioBa. BHesnepHas HacleICTBEHHOCTb U W3MEHYUBOCTb.
l'eneruka yenoBeka. Kapumorun uenoBeka. OCHOBHBIE METO/BI T'€HETHKH 4YeJIOBEKa: TI'E€HEAJIOrMYeCKUi,
ONMU3HEIOBbIM, LUTOreHETHYECKUH, OMOXUMMYECKHH,  MoJeKylsipHO-TeHeTuueckuil.  CoBpeMeHHoe
ONpEJIETICHUE TEHOTHUIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHHWE, N€HOTUIIMPOBAHHE, B TOM YHCIE C IOMOUIBIO
[Ml{Pananu3a. HacnenacTBeHHble 3a00j€BaHUsl 4YEJIOBEKa: T'€HHble O00J€3HHM, OOJE€3HM C HacleICTBEHHOMN
IPEJIPACIIONOKEHHOCTBIO, XpPOMOCOMHBIE Oosie3HH. ComaTHuecKue U reHepaTuBHble MyTanuu. CTBOJIOBBIE
KJeTk. [IpuHuIMIBl 3710poBOro obpas3a KM3HM, JUArHOCTUKH, MPOQMIAKTUKA W JICUEHHsS] T€HEeTHMYECKHX
Oone3nell.  MeauKO-TeHETUYECKOE  KOHCYJIbTHUpOBaHME.  3HAuU€HUE  MEIUIIMHCKOM  TE€HEeTHKH B
IPEOTBPALICHUN U JICUEHUH TeHETHYECKUX 3a00JIeBaHUN YeI0BeKa.

Hemonctpanun: [loprpersr: I. Menaens, T. Mopran, I'. ge ®@pus, C. C. Yersepukos, H. B Tumodees-
Pecorckuii, H. 1. BapunoB. Tabmuib! u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €Tr0 IIUTOTCHETUYEeCKas
OCHOBay, «3aKOH pacIlEeIIeHUs U ero HUTOTeHeTHYeCKas OCHOBay», «3aKOH YUCTOTHI TaMeTy, «/lurudpuanoe
cKpelBanuey», «lluronornyeckre OCHOBBI AUTHOPHIIHOTO CKpeLIMBaHUsA», «Melo3y», «BzaumoneiicTBue
aJUIETIBHBIX TEHOB», «['eHeTMdeckne KapTbl pAaCTEHHM, JKMBOTHBIX W 4YelOBeKa», «['eHeTuka momnan,
«3aKOHOMEPHOCTH HAacCJIEJOBaHMsI, CLEIUIEHHOTO C IMOJIoM», «KapHoTuUIbl 4enoBeKa M JKUBOTHBIX», «Bumbl
U3MEHYMBOCTHY, «MonudukaonHas U3MEeHUYUBOCThY, «HacnenoBanue pesyc-dakropa», «l'eHetuka rpymm
KpoBW», «MyTallMOHHAs U3MEHYUBOCTDY.

Ob6opynoBanue: Mojaenu-anmuMkanuu «MoHoruOpuaHoe ckpemuBaHuey», «HemnomHoe noMHUHHpOBaHHUEY,
«durnbpunnoe ckpemuBanue», «llepekpéct XpomMocoM»; MHKpPOCKOI W MHKpomnpenapat «/[pozoduiar
(HopMma, MmyTanuu (GOpMBI KPbUILEB M OKPAcKu Tena); repOapuii «I'opox moceBHOM».



JlabopamopHule u npakmuueckue pabomoi:

JlaGopaTopnast pa6ora Ne 5. «/M3ydeHne pe3yabTaTOB MOHOTHOPUAHOTO M JUTHOPHIHOTO CKPEIIMBAHHS Y
Np030(HITBI HA TOTOBBIX MHUKPOIpEnapaTax.

Jlaboparopnas pabota Ne 6. «M3yuenue mMoaupuKalMOHHOW W3MEHYMBOCTH, MOCTPOECHUE BapUALMOHHOIO
psAlla ¥ BapualMOHHOU KPUBOW».

JlaboparopHas padota Ne 7. «AHanu3 myranuil y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnapaTax.

[TpakTuyeckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesnexkuusi opranuzmMoB. OCHOBBI 0M0TeXHOJI0THH (3 4)

Cenekiusi Kak Hayka W Tpolecc. 3apoXxIeHUEe celeKuuu U gomectukauus. Yuenue H. M. BasuioBa o
HEHTpax MPOUCXOXKICHUSI U MHOT0OOpa3usi KyJAbTypHBIX pacTeHHil. L[eHTpbl MpOMCXOKIEHUS TOMAIIHUX
#uBOTHbIX. CopT, nopoxa, mramMm. COBpEeMEHHBIE METOMABI CEJNeKIHMHU. MaccoBblii M HMHIUBUAYAIbHBIN
OTOOpBI B CENEKIMU pacTeHH U >KUBOTHBIX. OlLieHKa 3KC Tepbepa. BIu3KopoJICTBEHHOE CKpEIlIMBaHUE —
uHOpuauHT. Yncras nunus. CKpelBaHue YUCTHIX JIMHUH. ['eTepo3uc, nnu rubpunnas cuna. Hepoacrsennoe
cKpemuBaHnue — ayropunuHr. OtganénHas rulpunmzanus U e€ ycnexu. VICKycCTBEeHHBIH MyTareHe3
IOJIyYEHUE TONUILIONJOB. JIOCTMKEHMSI CENEeKLUUH pACTEHHUH, JKUBOTHBIX U MHUKPOOPraHU3MOB.
buotexHonorus kak orpacib IpoM3BOJACTBA. ['eHHas uHXkeHepHs. DTanbl co3nanus pekomounantHoit JJHK u
TpaHCTE€HHBIX Oprann3MoB. Knetounas unxxenepus. Kierounsle KynbTypbl. MUKPOKIIOHAJIBHOE Pa3MHOKEHNE
pacteHnii. KiloHMpOBaHUE BBICOKOIPOLYKTHBHBIX CEIbCKOXO3HCTBEHHBIX OPraHU3MOB. JKOJOTMYECKHE U
stryeckue mpodiaemsl. [MO — reHeTndecku MOIUGPUIIMPOBAHHBIE OPTAHU3MBI.

Hemonctpauuu: [loptpersi: H. . Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. ®. IBaHoB.

Tabmuubl 1 cxembl: kKapta «LI[eHTPBI MPOUCXOXKAEHUS U MHOTO0Opasusi KyJIbTYPHBIX pacTeHuil», «Ilopomsl
JIOMAIIHUX JKUBOTHBIX», «CopTa KyJnbTypHBIX pacTeHuily, «OtnanéuHas rubpuauzanus», «PaboTsl
akagemuka M. @. HBanoBa», «lomummonnus», «OO0bEKTHl OHOTEXHOJIOTUNY», «KIleTOUHBIE KYJIbTYpbl U
KJIOHUpOBaHUe», «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISDKH TUIOJIOB M KOPHEIIOJOB TUKUX (OPM M KYIBTYPHBIX COPTOB pacTeHUH; repbapuii
«CeNbCKOX035CTBEHHBIE PACTEHUSY.

Jlabopamopnvle u npakmuyeckue pabomul.

Okckypenst Ne 1 «OcHOBHBIE METO/BI M IOCTHKEHUS CENEKIMU PACTEHHH U KMBOTHBIX (HA CEJIEKLIMOHHYIO
CTaHIIMIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATENBHBIM YYacTOK, B TEIUIMYHOE XO34KHCTBO, J1aOOpaTOpHUIO
arpoyHHMBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

COAEPKAHMHE 11 knace

Tema 1. IBonronuonHas 6mosorus (9 4)

[Ipennoceiiki BO3HUKHOBEHHS 3BOJIOIMOHHON TEOpHH. DBOJIIOLMOHHAS TEOpHs U €€ MecTo B OHOJIOTHH.
BnusiHue >BONIOLIMOHHON TEOPHUM Ha pa3BUTHE OWOJIOTMM W JApYyrux Hayk. CBHUIETENbCTBA 3BOJIOLUU.
[TaneoHTONOrNYECKHE: IOCIENOBATEIBLHOCT IIOSABJIECHUS BHUAOB B  IAJCOHTOJIOTMYECKON JIETOINMCH,
nepexonHbie (opmbl. buoreorpaduueckue: cxoacTBo M paznuuue ¢ayH U QIOp MaTEpPUKOB U OCTPOBOB
OMOPHOJIOTHYECKUE: CXOJCTBA W pa3inyMsg 3MOPUOHOB pasHBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTENBHO-
AQHATOMUYECKHE: TOMOJIOTHYHbIE, AaHAJOTUYHbIE, PYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MoJekynsapHo-
OMOXMMHUYECKHE: CXOJCTBO MEXaHHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX MyTeH Yy Bcex
opranu3moB. DBomonmoHHas teopus Y. Jlapuna. [Ipeanocsliky BO3HUKHOBEHMS JapBHHM3MA. J[BHKyIue
CHJIBI HBOJIOIMH BHUJOB 1O JlapBUHY (M30BITOYHOE pPAa3MHOXKEHHE IIPH OrPAaHUYEHHOCTH pPECYpCOB,
HeonpeaenéHHas U3MEHYMBOCTh, O0pb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHbIH 0TOOp). CUHTETHYECKas! TEOPHS
sBomorun (CTD) u e€ ocHoBHble moJOXKeHHA. MukposBomtorus. llonmynasiuus Kak eIuHHIA BHJIA U
sBoMOMM. JIBrKymiMe cuibl ((pakTopbl) HSBOJIOLMK BHAOB B Mpupoje. MyTallMOHHBIA Ipolecc Hu
KOMOWHATHBHAs W3MEHUYMBOCTh. llomynsiuiMoHHBIE BOJHBI M JApeiid reHoB. M3omsuus u  Murpauus.
EctrectBeHHbIil 0TOOp — HampaBistoumii  ¢aktop sBomonuu. @OOpMBI  €CTECTBEHHOTO OTOOpA.
[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BONOUUH. [IpuMepbl mpucrnocobieHni y OpraHu3MOB.
Apomopdo3sl u wmamoamantarmu. Bum um BupooOpazoBanue. Kpurepum Buma. OcHOBHbIE (HOPMBI
BU000pa3oBaHus: reorpaduueckoe, sxogorudeckoe. Makpossostorus. @opMel 3BoIOLNE: (hrIeTHUecKas,
TUBEpPreHTHas, KOHBEpreHTHas, mnapauienbHas. HeoOpatumocts 3Bomtouuu. Ilpoucxoxnenue ot
HECIEMAIM3UPOBaHHbIX  NpeakoB. [Iporpeccupyromas  crnenuanusanus. AjanTuBHAs — pajuaius.



Hemoncrpauun: [loprpersr: K. Jlunnuen, XK. b. Jlamapk, Y. Mapsun, B. O. Kosanesckuii, K. M. bap,
9. TI'ekkenpb, ®. Mromnep, A. H. Ceepuios.

Tabmunel U cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3eMyie», «3apoJbIlIi MO3BOHOYHBIX JKUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 60prOBI 3a cymiecTBoBaHHe», «EcTecTBeHHBIH 0TOOP», «MHOTrO00Opa3ue copToB
pactenuii», «MHoroobpazue TmOpox JKUBOTHBIX», «llomymsmumny, «MyTaunoHHAasE W3MEHYHBOCTDY,
«Apomopdo3s», «Mnunoanantamuny, «O0mas nerenepanus», «/Bwkymne cuiisl 3Boaonuny, «Kapra-cxema
Mmapuipyta nytemectBust Y. [lapsunay», «bopb0a 3a cymiectBoBanue», «IIpucnoco0ieHHOCTh OpraHu3MOBY,
«["eorpaduueckoe BuI000pazoBaHuE», «IKOIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C pa3JUYHBIMH THIIAMUA OKPAacKW; HAOOp IUIONOB U CEMSH;
koekuus «IIpumepbl 3alMTHBIX NPUCHOCOOJIEHUI Y KUBOTHBIX»; MarHUTHas Monaeiab «OCHOBHBIE
HalpaBJCHUSI  HBOJMIOLUKY», O00bEMHass Mojaelb «CTpoeHHEe TOJIOBHOTO  MO3ra  IO3BOHOYHBIX).
buoreorpaduyeckas kapta mupa; Koyekuus «DopMbl COXPAaHHOCTH HCKOMAEMbIX UBOTHBIX U PACTEHUNY;
MarHuTHasi mojenb-anmuinkanus «llepekpéct XxpoMocomy; BiaKHbIE MpenapaTbl «Pa3BUTHE HACEKOMOTOY,
«Pa3BuTHe nArymkuy; Mukpomnpenapat «po3zoduna» (Hopma, mytanuu (HOpMbl KPBUIEEB U OKPACKH TEJa).
JlabopamopHule u npakmuueckue pabomoi:

Jlaboparopnas padota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopras padota Ne 2. «Onrcanue mprucrnocoOICHHOCTH OpraHu3Ma M €€ OTHOCUTEIIEHOTO XapaKTepay.
Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3emuie (9 4)

JoHayuyHble MpeACTaBICHUS O 3apOKICHUM XKW3HH. HaydHble TMIOTE3bl BOZHUKHOBEHUS KU3HU Ha 3emIe:
abuoreHe3 M maHcHepMus. XHUMHUYECKas HBONOLMS. AOHOTCHHBI CHHTE3 OpPraHMYECKHUX BEIIECTB W3
HEOPTraHWYECKUX. OKCIHEPUMEHTAIBHOE TMOJATBEPKIACHHE XHUMHUYECKOW 5SBoNOIMU. HavalbHble ATamsl
ouonorunueckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanre MeOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE
npoTokyieTku. [lepBrie KieTkn u uX 3BoOMONUSA. DPOPMHUPOBAHHME OCHOBHBIX TPYIN KUBBIX OPraHU3MOB.
Pazutue xu3Hum Ha 3emsie mo spam u nepuoaaMm. Karapxeil. Apxelickas W NPOTEPO30MCKasl 3pHI.
[Taneo3oiickass 3pa u €€ TEpPUOABI: KEMOPHICKUN, OpIOBUKCKHH, CUITYPUUCKUH, JIEBOHCKHA,
KAMEHHOYTOJIbHBIM, INepMcKuil. Me3o3o0iickags 3pa U €€ MepuoAbl: TPHUACOBBIA, IOPCKUWA, MEIOBOM.
Kaitno3oiickas 3pa 1 €€ nepruoisl: MajJeoreHOBbIN, HEOT€HOBBINM, AaHTPOIIOTEHOBBIN. XapaKTEPUCTUKA KIMMATa
U T€OJIOTMUECKUX TporieccoB. OCHOBHBIE ATAIBI YBOJIOLNUN PACTUTEIHHOTO U KHUBOTHOTO MUpa. ApoMopdo3bl
y pacTeHUW | KUBOTHBIX. [losiBlieHHWE, paciBET M BBIMHUpAHHE TPYII >KUBBIX OpraHu3MoB. Cucrema
OPraHMYECKOIO0 MHpa KaK OTpakeHHE HBOMIONUU. (OCHOBHBIE CHUCTEMATHYECKHUE TPYIIBl OpPraHU3MOB.
DBOJIIOIMST YEJIOBEKA. AHTPOMOJNOTUS Kak Hayka. Pa3Buthe mpencTaBlIeHUM O MPOUCXOXKIECHUU YeIOBEKa.
Meroasl u3ydenus antpomnoreHe3a. CxoacTBa W pas3iduusi 4YeIOBEKa M KUMBOTHBIX. CuHcTeMarnyeckoe
MoJIOXKEHUE denoBeka. [[Bmwxkymme cuibl (pakTopsl) aHTpororeHesa. HaciencrBeHHas M3MEHUMBOCTH U
ecTecTBeHHbI 0TOOp. OOmIecTBeHHBIN 00pa3 >KU3HH, HM3TOTOBIEHUE OPYAM Tpyla, MBIIUICHUE, DPEYb.
OCHOBHBIE CTaaWM W BETBU DBOJIOIMHM 4YEJIOBEKA: aBCTpaJonuTeku, YemoBek ymenbiid, YenoBek
NPAMOXOIAIIMN, YelloBeK HeaHIepTalbCKui, YemoBek pazyMHbld. Haxoaku MCKOMAaeMbIX OCTAHKOB, BPEMsI
CYIIECTBOBaHMsI, 00J1acTh pacpoCTpaHEeHUsI, 00BEM T'OJIOBHOIO MO3ra, 00pas3 *KHU3HH, opyaus. YenoBeueckue
pacbl. OCHOBHBIE OOJbBINKE pachl: €BPONEONaAHas (eBpasuiickas), HErpo-aBCTpallONaAHAs (PKBATOpHANBHASN),
MOHTOJION/IHAs (a3UaTCKO-aMepUKaHCKast). YepThl MPUCTIOCOOICHHOCTH MPEICTABUTENIEH YEIOBEUECKUX pac K
YCIIOBHSIM CYILIECTBOBAaHMS. ENMHCTBO yenoBeueckux pac. Kputuka conuaibHOTO JApBUHU3MA U PaCU3Ma.
Hemonctpammu: [loptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Munep, I'. 1Opu, Y. JlapBus.

Tabmuner u  cxembl: «Bo3nukHOBeHue CONHEUHOM CHCTeMbl», «Pa3BUTHE OPTraHUYECKOTO MHUPAY,
«PacturenbHast kietka», «KuoTHas kietkay, «lIpokapumornueckas kierka», «CoBpeMeHHas cuUcTeMa
OpPraHHYECKOTO Mupa», «CpaBHEHHWE aHATOMUYECKUX UEpPT CTPOCHHS YEIOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJEOHTOJIOTMYECKMX HAXOJOK TMPEAKOB COBPEMEHHOIO YeJIOBEKay,
«/peBHeiiue moan», «JpesHue moamn», «IlepBrie coBpeMeHHBIE JII0an», «HenoBeueckue pacb».
Ob6opynoBanne: Mymspku — «[Ipoucxoxaenue yenoBeka (OFOCTBI  aBCTpPAJIONUTEKA, MHUTEKAHTPOTIIA,
HeaH/JepTallblla, KPOMAHBbOHIIA)»; CJIENKH KaMEHHBIX OpYAUN TMEepBOOBITHOTO 4YelloBeKa (KaMHU-UYOMIEPHI,
pyouna, ckpebna), TEOXpPOHOJOTHYECKas TaOnuIa; KouleKius «QPOpMbl COXPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX U PACTEHUI».

Jlabopamopuvie u npakmuueckue pabomui:

[TpakTuueckas pabota Ne 1. «/3yueHne UCKOMTAeMbIX OCTAaTKOB PACTEHH U KUBOTHBIX B KOJUIEKIIHIX.



Oxckypeust Ne 1 «9Bounolus opraHu4eckoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WIIM KPaeBEIUECKU
My3ei).

Tema 3. OpranusmMsbl U OKpy:xkaromas cpeaa (5 4)

DKosorus Kak Hayka. 3aaud ¥ pa3/elibl SKOJIOTUU. MeTo/1bl 3KOJIOTHYECKUX UCCIEI0BaHUNA. DKOIOTHYeCKOe
MHUPOBO33PEHUE COBPEMEHHOTO 4YenoBeka. Cpeapl OOMTaHUS OpPraHW3MOB: BOJIHAS, HAa3eMHO-BO3IyILIHAS,
IOYBEHHAsl, BHYTpUOpPraHu3MeHHas. Dkojoruueckue (akropsl. Kiaccudukanus skonorudyeckux (pakTopoB:
abuoTtnyeckre, OMOTHYECKHE M AaHTPOINOTeHHbIE. JleficTBHE H5KOIOrMYeckux (aKTOPOB Ha OpPraHU3MBI.
AbuoTtnueckue GakTopbl: CBET, TeMIepaTypa, BiaxxkHocTb. DoToneproansM. Ilpucnocobnenus opraHu3MoB K
neiicTBuio abuotnyeckux (GaxTopoB. buonornyeckue putmbl. buorndeckue ¢akropsl. Bumbl 6moTHuecKux
B3aUMOJICHICTBUI: KOHKYPEHLMs, XMIIHUYECTBO, cuMOMO3 u ero Qopmel. Ilapazutusm, koomnepauus,
MyTyaJIu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HaxXJIEOHMYECTBO). AMEHCAIU3M, HEHUTpaIu3M. 3HaueHUe
OMOTMUYECKUX B3aUMOJCHCTBUH s  CYIIECTBOBAHUS OPraHU3MOB B  IPUPOJHBIX  COOOLIECTBaX.
OKOJIOTUYECKHE XapaKTEPUCTUKU Nonysauuyd. OCHOBHBIE IOKA3aTENN MOMYJISALUN: YUCIEHHOCTD, INIOTHOCTD,
POXKIaEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpALHs. JIMHAMUKA YUCIIEHHOCTH MOMYJIALUYU U €€ perysaius.
Hemoncrpamuu: [loptpersr: A. I'ymGomsar, K. ®@. Pynare, D. I'ekkenb. Tabmuiel W CXeMBI: Kapra
«I[Ipuponusie 30HBI 3emnu», «Cpenpl obuTaHUs oOpraHuzMoBy, «Dotonepuonuszm» «llomynsaumy,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYIAINN HHPY30puuTyhenbku». JlabopamopHule u npaxmuieckue
pabomol.

JlaboparopHuas pabota Ne 3. «Mopdonorrnueckne 0COOCHHOCTH PACTSHUI U3 Pa3HBIX MECT OOUTAHHS.
JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpaxTuueckas padora Ne 2. «Iloacuér mIoTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUI».

Tema 4. Coo0miecTBa M 3K0JI0rH4YeCKHE cucTeMBbI (9 1)

Coo0mecTBo opranu3MoB — OmoreHo03. CTpyKTyphl OMOIIEHO3a: BHIOBAs, POCTPAHCTBEHHAs, TPOPHUECKas
(mumieBas). Buapl-nomuHaHTeL. CBSI3M B OMOIICHO3E. DKOJIOTHYECKHE CUCTEMBI (dKocucTeMsbl). [ToHsTHe 00
sKocucTeMe M OuoreoneHo3e. DyHKIIMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJIYLEHTbI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BellecTB M IMOTOK 3HEpPruM B 3kocucreMe. Tpoduueckue (MULIEBbIE) YPOBHU
skocucteMbl. Ilumesbie nenu u ceru. OCHOBHBIE IIOKAa3aTENIM HKOCHUCTEMBI: OHOMacca, MPOTYKIIHS.
DKOJOrnyeckre MUpaMHbL: MPOJAYKLUHU, YUCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM: YCTOMYHMBOCTb,
camoperymsiuus, passuthe. Cykueccus. IIpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKocucTema
XBOMHOIO  WMIM  IIMPOKOJIMCTBEHHOIO  Jieca.  AHTPOIIOTEHHBIE  JKOCUCTEMBI.  ATPOIKOCUCTEMBI.
YpboskocucteMbl. buonornueckoe u XO3SHCTBEHHOE 3HAUYEHUE arpo’KOCHCTEM M ypOOIKOCUCTEM.
buopaznoobpasue kak ¢akTop ycTOoHYMBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOTMYECKOro pazHooOpas3us Ha
3emie. Yuenue B.1. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsl. Krupoe BeriecTso
u ero Qynkmun. OcoGeHHOCTH OHOcdepbl Kak TiI00anbHOW 3KOocHCTeMbl. [/[MHaMuyeckoe paBHOBecHE U
obOpatHas cBsi3b B Ouochepe. KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE IUKIIBI AJIEMEHTOB (yriepoja,
a3oTa). 3oHaNbHOCTh OMocdeprl. OcHOBHBIE OMOMbI cymu. Boauble Guombl. YenoBeuecTBO B Ouocdepe
3emau.  AHTponOreHHble HW3MEHEHHs B  Ouocdepe. [1100anmpHBIE  SKOJIOrMYECKHE  MPOOJIEMBI.
CocymecTBoBaHue MpHUpoabsl U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3Msi KaKk OCHOBA YCTOMYMBOCTH
o6uocepsl. OcHOBa palMOHAIBHOIO YIPABIEHUS MPUPOJHBIMH pPECypcaMH U HX HCIOJIb30BaHHE.
JlocTrxeHust GMOJIOTHH U OXpaHa MPUPO/IBL.

Hemonctpamuu: Iloprpersr: A. JIx. Tencnu, B. H. Cyxkau€és, B. U. Bepnanckuiti. Tabmuubl U CXeMBbI:
«[Iumesbie nenu», «buoneHo3: coctaB U CTPyKTypa», «llpupoansie coobmectBa», «llemu nutaHus»,
«Jxonornyeckass mnupamugay, «buochepa u yenoBek», «IKocucTEMa HIMPOKOJHUCTBEHHOTO JIiEcay,
«JKocucTeMa XBOHHOro jeca», «buoueHo3 Bomoémay», «ArpoueHo3», «lIpumepHbIE aHTPONOIrEHHbIE
BO3JICHCTBUS Ha NMPUPOLY», «BakHelme UCTOYHUKY 3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX BOa», «[louBa —
Ba)KHEHIIasl cocTapstomnas ouocheps», «DakTopsl Jerpajanuu nousy, «Ilapaukossiii 3 dexr», «DakTopbl
PaAMOaKTUBHOIO 3arpsizHeHusi 6uocdeprr», «OO0mas cTpykTypa 6uochepsi», «PacnpoctpaHeHne XU3HH B
6uocdepe», «O30HOBBII 3kpaH O6uocheps», «Kpyrosopor yriepoga B Ouochepe», «KpyroBopor asora B
IPUPOJIEN.

Ob6opynoBanue: Mojenb-anmIuKanus «Tunuunele OMOIEHO3bI»; repOapuil «PacTUTenbHbIE COOOIIECTBAY;
koekuuu  «buoneno3», «Bpeautenn BaKHEWIINMX CEIbCKOXO3SWCTBEHHBIX KYIbTYyp»; TepOoapuu U
KOJUJIEKIIMM PACTeHUH M JKMBOTHBIX, NMPHUHAJJIEKAIINE K PAa3HBIM HKOJIOTHYECKUM TpyIIaM OJHOTO BHUA,
Kpacnas xunura P®, nzo0OpakeHus: oXpaHseMbIX BUJIOB PaCTEHUI U )KUBOTHBIX.



2. IJTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INPEJIMETA «bUOJOI'US»
W3y4eHne OMOJIOTUU B OCHOBHOM IIKOJIE HAMPABICHO HA TOCTHKEHUE O0yUYAIOITUMHUCS CIIETYIONIIX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS YU€OHOTO MpEeaAMETA.
JIN4HOCTHBIE Pe3yJIbTATHI:
1. I'pamaaHCKOro BOCIUTAHMS:

— c(hopMHPOBAaHHOCTH TPAXKIAHCKOHN MO3UIIMKA 00YYAOIIErocsi KaKk aKTHBHOTO U OTBETCTBEHHOTO YJICHA
pOCCUCKOro o0IIecTBa;
— OCO3HAHHME CBOMX KOHCTUTYI[MOHHBIX IIPAaB U 00sS3aHHOCTEH, YBaXKECHUE 3aKOHA U MPABOIIOPSIIKA;
— FOTOBHOCTb K COBMECTHOW TBOPYECKOM EATEIHHOCTH MPHU CO3/IaHUU YIEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX U MIO3HABATEIHHBIX 3a/1a4, BHITOJIHEHUU OUOJIOTHUECKUX IKCIIEPUMEHTOB;
— CIIOCOOHOCTD OMPEENATh COOCTBEHHYIO MO3UIINIO 110 OTHOILIEHUIO K SBJICHUSIM COBPEMEHHOW KHU3HU U
OOBSICHAITh €€; — YMEHHE YUUTHIBATh B CBOUX JICUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMU U COIL[HAJIBHBIM TOJIOKEHHEM;
— FOTOBHOCTH K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBITOJIHCHUS YUCOHBIX, I03HABATEIHHBIX U
UCCIIEIOBATENBCKUX 3a/au, YBAKUTEIBHOE OTHOILICHUE K MHEHHIO OMIMTOHEHTOB MpU 00CYKIEHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;
— FOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOM AESTEIbHOCTH.
2. [TaTpUOTHYECKOT0 BOCTIMTAHUS:
— c(hopMHPOBAaHHOCTH POCCUIICKON IPaXKIAHCKOM UACHTHYHOCTH, TATPUOTU3MA, YBAXKECHHS K CBOEMY HAapOy,
YyBCTBa OTBETCTBEHHOCTH Iepell PonHOM, rop1ocTH 3a CBOM Kpail, CBOX PoanHy, CBOM SI3bIK U KYJIBTYPY,
MPOIIJIOE U HACTOSALLEE MHOTOHALMOHAIBHOTO Hapoaa Poccun; — EHHOCTHOE OTHOIIEHHUE K IPUPOAHOMY
HAaCJIEANIO U TaMATHUKAM TIPUPOJIBL; TOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;
— CIIOCOOHOCTD OIICHUBATh BKJIAJl POCCUICKUX YUEHBIX B CTAHOBIIEHUE U PA3BUTHE OMOJIOTHUHU, TOHUMAHUE
3Ha4YeHMs OMOJIOTUH B TO3HAHUM 3aKOHOB IIPUPOJIBI, B dKU3HH UYEJIOBEKA U COBPEMEHHOTO OOIIECTBA;
— ujeiHas yoex1IEHHOCTh, TOTOBHOCTH K CIIy)keHHI0 OTEUEeCTBY U €ro 3alluTe, OTBETCTBEHHOCTH 3a €ro
CyIn0y.
3. lyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
— OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/Ia;
— c(hopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO TOBE/ICHUS;
— CMOCOOHOCTH OLIEHUBATh CUTYAIIMIO U TPUHUMATh OCO3ZHAHHBIEC PEIICHUS, OPUEHTUPYACh HA MOPAIHHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;
— OCO3HaHME JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMUYHUBOTO OYAYIIIETO;
— OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSITHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH C TPAIULHUIMHU HapoaoB Poccum.
4. JcTeTHYECKOro BOCIMTAHUS:
— 3CTETHYECKOE OTHOIICHHE K MUPY, BKJIFOYAsi SCTETUKY ObITa, HAYYHOTO U TEXHHUUYECKOTO TBOPUYECTBA,
CTHOpTa, TPy/a, OOIECTBEHHBIX OTHOIIICHUI;
— MOHUMAaHHUE YMOIMOHATBFHOTO BO3/IEHCTBUSI )KUBOU MPUPOJIBI U €€ IIEHHOCTH;
— TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHHE MPOSIBIATH KaueCTBa TBOPUECKOM
JTUYHOCTH.
S. Pu3dn4ecKoro BOCHUTAHUNA:
— TOHMMAaHUE U peau3alirs 3J0pOBOTO U O€30macHOro o0pas3a KU3HH (310POBOE MUTAHKUE, COOITIOICHHE
TUTUEHUYECKUX MIPABHUII U HOPM, COAIaHCHPOBAHHBIN PEXXHUM 3aHITHIA U OTJBIXA, pETyNsapHas huzndecKas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UIECKOMY U
MICUXUYECKOMY 370POBBIO;
— TMOHUMaHHE IIEHHOCTH MPABWI WHIUBUYATBHOTO U KOJIJIEKTUBHOTO 0€301TaCHOTO MOBEICHUS B CUTYAITUSX,
YTPOKAOIINX 3I0POBBIO U KU3HHU JIIOJIEH;
— OCO3HAHME MOCTEACTBUN U HENPHUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHHSI aJIKOTOJISI, HAPKOTHUKOB,
KypeHHs1).
6. Tpynosoro Bocnnuranus:
— FOTOBHOCTH K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYIOIIO0HE;



— FOTOBHOCTH K aKTUBHOMU JESATEILHOCTH TEXHOJIOTHYECKON 1 COIMAIbHON HApaBIEHHOCTH, CIIOCOOHOCTh
MHULIMMPOBATH, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIITOJIHATh TaAKYIO AESATEIbHOCTD;
— HMHTEpEC K pa3Iu4HbIM cepam mpodhecCHOHATBHOM AeSITeILHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayuieit nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbl; — FOTOBHOCTH U CHOCOOHOCTH K
00pa30BaHMIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEH KU3HHU.
7. IKOJIOTHYECKOr0 BOCIIMTAHUS:
— 9KOJIOTHYECKH I1eJieco00pa3Hoe OTHOIIEHHE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMIie, OCHOBE e&
CYILIECTBOBAHMS;
— TMOBBIIIEHUE YPOBHSI SKOJOTUYECKON KYJIBTYphI: MPUOOPETCHHUE OTBITA TNIAHUPOBAHUS MTOCTYIIKOB M OIEHKU
MX BO3MOXHBIX ITOCJIEICTBHUM JIJIs1 OKPYXKAIOILEH Cpebl;
— OCO3HaHHE MI0OATLHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM U ITyTel UX PEIleHus;
— CIOCOOHOCTD MCIOJIb30BaTh MPUOOpEeTaeMble IPU U3YYEHUH OMOJIOTUYU 3HAHUS M YMEHUS MPU PEeLICHUN
po0JIeM, CBA3aHHBIX C PAMOHAIBHBIM MPUPOIOIONIb30BaHUEM (COOIIOICHNE TIPABHII TIOBEICHUS B IPUPOJIC,
HaIpaBJIEHHBIX HA COXpaHEHUE PAaBHOBECHS B 3KOCHCTEMAaX, OXpaHy BUIOB, SKOCUCTEM, Orochepsl);
— AaKTUMBHOE HENPUATHUE JECUCTBUI, IPUHOCSIIMNX BPEJ OKPYKAOUIEN TPUPOJIHON Cpelie, YMEHUE
MIPOrHO3UPOBATh HEOIArOMPUATHBIE HYKOJIOTMUECKUE TTOCTIEACTBUS MPEANIPUHIMAEMBIX 1EHCTBUN U
MpeA0TBpaIaTh UX;
— HaJIMYME Pa3BUTOr0 3KOJOTMUYECKOT0 MBILIUICHHS, 3KOJIOTMUYECKOU KYJIbTYpbI, ONbITA ACSATEIBHOCTH
9KOJIOTUYECKON HAINPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMU B ITO3HABATEIbLHON, KOMMYHUKATUBHOU U
COLIMAJIBHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B PAKTUYECKOM JESITEIIBHOCTH IKOJIOTUYECKON
HANpPaBIECHHOCTH.
8. lleHHOCTH HAYYHOI'O NTO3HAHMS:
— chopMHpPOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIECTBEHHOHN MPAKTUKH, OCHOBAHHOTO Ha TUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;
— COBEpLIECHCTBOBAHME SI3bIKOBOM M UMTATEILCKOU KYJIbTYPhI KaK CpPEJCTBA B3aUMOACHCTBUS MEXKY JIFOIbMHU
Y TIO3HAHUS MDA,
— MOHUMaHue crenuduKr OMOIOTHHU KaK HayKH, OCO3HaHHE €€ poiu B (OPMHUPOBAHUH PAIUOHATEHOTO
Hay4YHOT'O MBIIIUICHUS, CO3TaHUH IIEJIOCTHOTO MPEJICTABIICHUS 00 OKPYXKAIOIIeM MUPE KaK O €TUHCTBE
MIPHUPO/IBI, YeIOBeKa U 00IIIecTBa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MTPOOJIeM COXPaHEHHUS
MIPUPOTHOTO PABHOBECHSI,
— yOEeKIEHHOCTH B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOM IIMBUIIM3AIMH: 00€CTI€YeHHSI HOBOTO YPOBHS
Pa3BUTHUS MEUIIMHBI; CO3aHUS TIEPCTIEKTUBHBIX OMOTEXHOJOTUM, CITOCOOHBIX peniaTh peCypCcHbIE MPOOIEMbI
pa3BUTHA YEIIOBEUECTBA; MOMCKA MyTeH BBIX0/1a U3 TTI00aTBHBIX 9KOJOTHYECKUX MPOOJIeM U o0ecrieueHus
nepexo/ia K yCTOMUMBOMY Pa3BUTHIO, PAIHOHATIEHOMY UCTIOIB30BAHHUIO IPUPOIHBIX PECYPCOB U
(hOpMUPOBAHHIO HOBBIX CTAaHIAPTOB KU3HU;
— 3aWHTEPECOBAHHOCTH B MOJIYYCHUH OMOJOTUYECKUX 3HAHUM B IIEJISIX MOBBIMICHUS OOIICH KYJIbTYPHI,
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH KaK COCTaBHOM 4acTH (yHKIIMOHATHHON TPAMOTHOCTH 00YJaIOIINXCs,
dhopmupyeMoil ipu U3y4eHUH OUOJIOTHH;
— MOHUMAaHHE CYIIIHOCTH METO/I0B MTO3HAHMS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTh
WCIIOJIH30BaTh MOTydaeMble 3HAHUS JISl aHAIM3a U O0BSICHEHHUS SBJICHUH OKPY>KAIOIIET0 MUpa 1
MPOUCXOJSIINX B HEM U3MEHEHHUI; YMEHHE JIeaTh 000CHOBAHHbIE 3aKIIOUCHHS HA OCHOBE HAyYHBIX (DaKTOB U
MMEIOIINXCS TAHHBIX C LEJBI0 MOJTyYeHUs TOCTOBEPHBIX BBIBOJIOB;
— CIOCOOHOCTh CaMOCTOSITENILHO MCTIOIh30BaTh OMOIOTUYECKUE 3HAHUS JIJIS pelleHHsI MPOOJIeM B peallbHbIX
KU3HCHHBIX CUTYaIIHsIX;
— OCO3HAaHME [IEHHOCTH HayYHOU JeATETbHOCTH, TOTOBHOCTh OCYILECTBIIAThH MPOEKTHYIO U
HCCIIE0BATENbCKYIO IS TENHPHOCTh MHIUBUIYAIHHO U B TPYIITIC;
— FOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPA30BaHUIO, K AKTUBHOMY TMOJIYUYEHHUIO
HOBBIX 3HAaHUH TI0 OMOJIOTHU B COOTBETCTBUH C JKM3HEHHBIMU MTOTPEOHOCTSIMHU.
MeTtanpeamMeTHblie pe3yabTaThbl:

YHuBepcaibHble O3HABATEIbHbIE 1€l CTBUS:

1) ba3oBble JIOTHYECKHE ACHCTBUS:
— CaMOCTOATENTHLHO (OPMYITUPOBATH M aKTYaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;



— UCTMOJIb30BaTh MPU OCBOCHUU 3HAHUIN MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIN3a, CHHTE3a, CPAaBHEHHUS,
Kkiaccudukamnuu, 0000IICHHS ), pACKPBIBATH CMBICIT OMOJIOTHYECKUX TIOHATHH (BBIICIATH UX XapaKTePHBIC
MIPU3HAKH, YCTAHABIIMBATH CBS3H C IPYTMMU MOHATUSIMHU);
— ONPEIENSTh eI IeATEIbHOCTH, 3a/1aBas apaMeTphl U KPUTEPUU UX JOCTUIKEHHS, COOTHOCUTH
Pe3yabTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIESMU;
— HCIIOJIb30BaTh OMOJIOTUYECKUE MTOHATHUS Il O0BSICHEHHS (PAKTOB U SBJICHUHN KUBOW IPUPO/IBI;
— CTPOHTD JIOTUYECKHE PACCYKACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, 110 AaHAIIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B pACCMaTPUBAEMBbIX SIBJICHUAX, (OPMYITHPOBATH BBIBOJBI U 3aKIIOUCHHUS;
— MPUMEHSTh CXeMHO-MO/ICIbHBIE CPEJCTBA ISl IPEICTABICHHUS CYIIIECTBEHHBIX CBSA3EH U OTHOIICHUH B
M3Yy4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEUUN PA3HOTO POJIA, BHISBICHHBIX B PA3IMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;
— pa3pabatbIBaTh IUJIaH pelieHus MPoOIeMbl C YUIETOM aHAIN3a UMEIOIIUXCSI MAaTEPUATIbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;
— BHOCHUTBH KOPPEKTHUBBI B JIEATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATH PUCKH
IMOCJIEICTBUN NCATCIbHOCTH;
— KOOPJIMHUPOBATH U BBINOIHATH pabOTy B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aMOJICHCTBUS;
— pa3BHUBATh KPEATUBHOE MBIIIJICHHE MIPU PEIICHUH KU3HEHHBIX MPOOIIeM;

2) ba3oBble uccie0BaTeIbCKHE ICHCTBUS:
— BJIaJICTh HaBBIKAMHU y4€OHO-UCCIIEIOBATENLCKON U MPOEKTHON ACSITEIbHOCTH, HABBIKAMH pa3pellieHus
npobem; 001a1aTh CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETFHOMY ITOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB TO3HAHUS;
— HCII0JIb30BATh Pa3IMYHbIE BUJIbI JEATEIILHOCTH 10 MOJIYYEHHIO HOBOT'O 3HAHUS, €r0 UHTEPIPETaIiH,
peoOpa3oOBaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYAIHUIX, B TOM YUCIIE MIPHU CO3JaHUH YUEOHBIX U COIUAIBHBIX
IIPOEKTOB;
— (opmMupoBaTH HAYYHBIN THUIT MBIILJIECHUS, BIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMHU MOHATUSMU U
METOIAMU;
— CTaBMUTbh U POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pPa30BaTENbHON AEATEIBHOCTU U )KU3HEHHBIX
CUTYaIHsX;
— BBISIBJIATh IPUYUHHO-CIICZICTBEHHBIE CBSI3U M aKTyaJIM3UPOBaTh 33a/a4y, BBIIBUTaTh TUIIOTE3Y €€ pelIeHus,
HAXO/UTh apTYMEHTHI IS JIOKa3aTeIbCTBA CBOMX YTBEP)KACHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPHH PEUICHHUS;
— aHAJIM3MPOBATh MOJIyYEHHBIE B XO/I€ PEILICHHs 3aJa4l Pe3yJIbTaThl, KpUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;
— JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh PUOOPETEHHBIN OMBIT;
— OCYUIECTBJIATH LI€JI€HANPaBICHHbIN MOUCK MTEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS B MPOPECCHOHATBHYIO
cpeny;
— YMETh IEPEHOCUTD 3HAHUS B [TO3HABATEJIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;
— yMEeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTei;
— BBIJIBUTATh HOBBIEC UCH, TIPE/JIaraTh OPUTHHAIBHBIE ITOIXObI M PEIICHHS; CTABUTh TPOOJIEMBI U 33124,
JIOMYCKAIOIIUe albTePHATUBHBIE PELICHNUS;

3) eiictBus mo pabote ¢ nHpOpMaInei:
— OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOUHUKAX HH(pOpMalnHU (TeKcTe yaeOHOro NocoOusi, Hay4HO-
MOIYJISIPHOM TUTEparype, OMOJIOTHYECKUX CIIOBApSX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax TaHHBIX, B
WuTepHere), aHaIM3UPOBaTh MH(OPMAINIO pa3IMYHBIX BUJOB U (OPM MPEICTABICHUS, KpPUTUUECKH OLIEHUBATh
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;
— (hopMyIHPOBATH 3aIIPOCHl M MPUMEHSATH Pa3IMYHbIE METOJIBI IIPU MOUCKE U 0TOOpE OMOTIOTHYECKOM
nH(popMalru, HeOOXOAUMOM /JIs1 BBIMOTHEHNS YUeOHBIX 3a7a4;
— IpUOOpeTaTh OMBIT UCIIOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATh
KYJIBTypy aKTUBHOT'O MCIIOJIb30BaHUS PA3TMUHBIX TOMCKOBBIX CHCTEM;
— CaMOCTOSTEJILHO BEIOMPATh ONTUMAIIbHYIO (hOpMY IpEeCTaBICHUs OHONIOTHYECKON HH(OpMaIK (CXEMBI,
rpaduky, TuarpamMmbl, TaOJIUIBL, PUCYHKHU U JIP.);



— UCMOJb30BATh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MTPH paboTe ¢ OMOJIOrHYecKor HHPOpMaLueit:
MIPUMEHATh XUMUYECKHE, (PU3NUECKUE U MaTEeMaTHUECKHUE 3HAaKH M CHMBOJIbI, OpMYIIbl, aO0OpeBHUaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MIPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISATHOCTH;
— BJIJIeTh HaBbIKAMM PACIIO3HABaHMS U 3aILUThI HHPOpMaLUK, HHHOPMALMOHHOM 6€3011acCHOCTH JIMYHOCTH.
YHuBepcaabHbIMH KOMMYHHKATHBHBIE 1efiCTBUS |

1) o6renue:
— OCYILECTBJIATh KOMMYHHKAIIMH BO BceX c(hepax KM3HU; aKTHBHO Y4aCTBOBAThH B JUAJIOTE UIIH JUCKYCCHH IO
CyILIECTBY 00CyKAaeMOi TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BICKA3bIBATh CYKICHUS OTHOCUTEIIBHO
BBINTOJIHEHUS MIpeIaraeMoi 3a/1a4M, yYUTHIBATh HHTEPECH! M COTJIACOBAHHOCTD MO3HIIUHN IPYTUX YYaCTHHUKOB
JMajora Wik JUCKYCCHH);
— pacro3HaBaTh HeBepOaJbHbIE CPEICTBA OOIIECHHS, TOHUMATh 3HAYCHHUE COITUAIBHBIX 3HAKOB, IPEANOCHUIOK
BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYallUH; yMETh CMAr4aTh KOHMIMKTHI U BECTH I1€PETOBOPHI;
— BJIAJIETh pa3IMYHBIMU CIIOCOOAMU OOILEHUS U B3aUMOJICHCTBUSA; TOHUMATh HAMEPEHHSI PYTUX JIFO/ICH,
IPOSIBJISITH YBAXKUTEIHHOE OTHOLIEHUE K COOECEAHUKY U B KOPPEKTHOH Gopme hopMyIMpOBaTh CBOU
BO3PaKEHUS;
— Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHsI C UCIOIb30BAaHUEM SI3bIKOBBIX CPE/CTB;
2) cOBMECTHas JESTEIbHOCTD:
— MOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/HOM U MHIUBUAYAIbHOW pabOThI IPU PEeLICHUN
OMO0JIOTHYECKOl PoOIIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYNIIOBBIX ()OPM B3aUMOACHCTBUS
IIpU pelIeHny yueOHOH 3a1auH;
— BBIOMPATh TEMAaTHKY U METOJIBI COBMECTHBIX JIEMCTBUI C yUETOM OOIINX MHTEPECOB U BO3MOYKHOCTEH
KaX/10T0 WieHa KOJUIEKTUBA,;
— MPUHUMATH LEJIb COBMECTHOH NI TEIbHOCTH, OPIraHN30BBIBATH M KOOPAWHUPOBATH JEHCTBHUS TIO €€
JOCTH)KEHHIO: COCTABIIATH IJIaH ACUCTBUI, paclpeensTh poiu ¢ yYéTOM MHEHUI YYaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHON pabOTHI;
— OLIEHUBAaTh KaueCTBO CBOET0 BKJIAJIa U BKJIA/1a KaX/10r0 yYaCTHUKA KOMaH bl B OOIIUN pe3ysbTaT 110
pa3pabOTaHHBIM KPUTEPHUSIM;
— IpeJylarath HOBbIE TPOEKTHI, OLIEHUBATD U/I€U C MO3UIIMK HOBU3HBI, OPUTUHAIBHOCTH, IPAKTHYECKON
3HAaYHMOCTH;
— OCYILECTBJIATh TO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JIMUHBIX CUTYaLUsAX, IPOSBISTH TBOPUECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM.
YHuBepcajbHbIe PeryJsATHBHbIC 1eHCTBUA:

1) camoopranu3anus:
— UCMOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS BBISBJICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX U Y4eOHBIX
CUTYaIHsX;
— BBIOMpPATh HAa OCHOBE OMOJIOTMUYECKUX 3HAHUM 11€JIeBbI€ U CMBICJIOBBIE YCTAHOBKU B CBOMX JIEWCTBUSX U
MOCTYIKaX 10 OTHOIIEHUIO K KUBOI MPUPOJE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;
— CaMOCTOSITEJIBHO OCYIIECTBIIATh O3HABATENIBbHYIO JEATEIbHOCTD, BEISIBIATE MPOOIEMBbI, CTABUTH U
(dbopMynpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITEIbHOCTU U )KU3HEHHBIX CUTYalUsX;
— CaMOCTOSITEJIbHO COCTABJIATh IUIaH PELICHUs IPOOIEeMbI ¢ YI4ETOM UMEIOLIMXCS pECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;
— JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
— pacImUpATh paMKH y4eOHOTr0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHUN;
— JlenaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;
— OIICHWBATh MMPHOOPETEHHBIN OTIBIT;
— c1oco0CTBOBATh (POPMHUPOBAHUIO U MPOSABICHUIO ITMPOKON 3PYIUIIMU B Pa3HBIX 00JIACTIX 3HAHUM,
MTOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJb:
— JIaBaTh OIIEHKY HOBBIM CHTYAaIlsIM, BHOCHTH KOPPEKTHBHI B IEATEIILHOCTh, OIICHUBATh COOTBETCTBHE
Pe3yabTaTOB LIEISIM;
— BJIQJIETh HaBbIKaMU MIO3HABATENIbHOM peIeKCUU KaKk OCO3HAHUS COBEPILIAEMBIX JAEUCTBUN U MBICIUTEIbHBIX
MIPOILIECCOB, UX PE3YIbTATOB U OCHOBAHUM; UCIIOJIb30BaTh MPUEMBI peIeKCHU JUIs OLICHKH CUTYallMH, BRIOOpa
BEPHOTO PEIIECHUS;



— YMETb OLICHUBATh PUCKH ¥ CBOCBPEMEHHO MTPUHUMATH PEIICHUS 110 UX CHIKCHUIO;
— NPUHUMATh MOTHBBI H apTyMEHTBI IPYTHX MPU aHAIM3€ PE3y/IbTaTOB JACSTEIbHOCTH;

3) upuHsTHE CeOs U JPYTHX:
— NPUHUMATH ce0sl, TOHUMAasi CBOU HEIOCTATKHU U IOCTOMHCTBA,;
— NPUHUMATh MOTHBBI M apI'YMEHTBI IPYTUX TPU aHATM3E PE3YJIbTATOB JESITEIbHOCTH; — IPU3HABATh CBOE
IpaBo U MPaBo APYTUX Ha OMIUOKH;
— pa3BUBaTh CIIOCOOHOCTH IIOHUMATh MHP C TIO3UIMH JAPYTOro YeIOBEKa.

Ipeamernbie pesyabTarsl (10—11 kiaace)
10 kiacce

1) cpopmMupOBaHHOCTH 3HAHUK O MECTE M POJIM OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHHSI €CTECTBEHHBIX HayK, B
(GbopMUPOBaHUH COBPEMEHHOI €CTeCTBEHHO-HAYUYHON KapTUHBI MUpa M HAYYHOTO MUPOBO33PEHUS; O BKIIAJIE
POCCHICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTUH; (YHKIMOHATIBHON IPaMOTHOCTH
YesioBeKa JJIsl PelIeHUs )KU3HEHHbBIX 3a/1a4;

2) yMeHHe pacKphIBaTh COepKaHnue OMOIOTHUECKUX TEPMUHOB U MIOHSATHIA: )KU3Hb, KJIETKA, OPTaHU3M;
MeTabo3M (0OMEH BEIECTB U MPEBpallleHUue YHEPTUH ), TOMEeOCcTa3 (CaMOperysius), ypOBHEBas
OpraHu3alysl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIIPOIYKIIHS ), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT
U pa3BUTHE;

3) ymMeH#He u3naratb OMOJIOTHYECKHE TEOPHH (KIETOYHAsI, XPOMOCOMHAs!, MyTallMOHHAs, IEHTPAIbHAS T0TMa
MOJIEKYJISIpHO# Ononiorun), 3akoHsl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 neHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHnid H. . BaBuioBa), onpeaensTs rpaHUIlbl KX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

4) ymeHue BIaJeTh METOaMH HAYYHOTO TTO3HAHHUS B OMOJIOTUH: HAOIIOJCHUE U OMUCAHUE KUBBIX CUCTEM,
MIPOLIECCOB U SIBJICHUI; OPTaHU3alUS U IPOBEJCHIE OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3HI;
BBISIBIICHHE 3aBHCUMOCTH MEX/IY HCCIIETyeMbIMU BEIMYMHAMU, OOBSICHEHHE MTOTYYCHHBIX PE3YIIbTAaTOB,
MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPU U 3aKOHOB; YMEHUE JIeJIaTh BHIBOABI HA OCHOBAHHUH IMOTYYEHHBIX
pe3yJIbTaTOB;

5) yMeHMe BBIICNATh CYIIECTBEHHbBIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U SYKAPUOT; OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH MPOILIECCOB: 0OMEHA BEIIECTB U MPEBPAILEHHS SHEPTUHU B KIIETKE,
¢doTocHuHTE3a, MIACTUYECKOTO U HHEPTeTHUECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Me03a, OIUI01I0TBOPEHUS,
Pa3MHOXKEHHUS, UHANBHUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

6) yMeHUEe TPUMEHSTD MOy4EeHHbIE 3HAHUS TSl OObSICHEHUS OMOJOTHYECKHUX MIPOIIECCOB U SBJICHUM, IS
MPUHATHS TPAKTUYECKUX PELIEHUI B TOBCEJHEBHOM KU3HU C 11eJIbI0 00ecriedeHtst 0€30acHOCTH CBOETO
3JI0POBbSI U 37I0POBbsl OKPYKAIOIIUX JIFOAEH, COOMOACHNS HOPM IPaMOTHOTIO IOBEJICHUS B OKpY KaroIien
MIPUPOHON cpefie; MOHUMaHHe HE0OX0IMMOCTH UCIIOJIb30BAHUS JOCTUKEHUIM COBPEMEHHOM OMO0JIOTUU U
OMOTEXHOJIOTUH AJIS PAllMOHAILHOTO PUPOAONOIb30BAHHUS;

7) yMeHUeE pelaTh dJeMeHTapHble FTeHETUYECKUE 3a7jaui Ha MOHO- U TUTHOPUIHOE CKpEelIMBaHKe, CLEIIEHHOE
HACJIEIOBaHKE; COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS JUIS MIpe/IcCKa3aHus HacleA0BaHUS
MIPU3HAKOB y OPraHU3MOB;

8) yMeHuUe BBINOJIHATH Ja00OpaTOpHbIE U MPAaKTHYECKHe paboThl, COOII0AAT MpaBUiIa Ipu paboTe ¢ yd4eOHbIM U
71ab0paTOPHBIM 000PYI0BaHHUEM;

9) ymeHHe KpUTHYECKH OLICHWBATh U MHTEPIPETHPOBATh HH(POPMAIIHNIO OHOIOTUYECKOTO COACPIKaHus,
BKJIIOYAIOIIYIO IICEB/IOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CMMU, HayuyHO-TIONy IsSipHBIE MaTepHaibl);
THYECKHE aCIIEKThl COBPEMEHHBIX MCCIIEIOBaHUI B OMOJIOrMH, METUIIMHE, ONOTEXHOJIOTUH;

10) ymeHue co3ziaBaTh COOCTBEHHBIE MUCEMEHHBIE U YCTHBIE COOOIIEHUs, 0000111asi OMOIOrHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHIHBIN anmapaT OUOIOTHH.

11 kaace

1) cpopmMHupOBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME HayYHOI'O 3HAHHsI €CTECTBEHHBIX HayK, B
(GbOopMHPOBaHUM COBPEMEHHOI €CTECTBEHHO-HAYUHOI KapTUHBI MUpa U HAYyYHOTO MUPOBO33PEHUS; O BKIIAJE
POCCHICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUHU; (YHKIIMOHAIBHON IPaMOTHOCTH
YesoBeKa JJIsl PEeleHus )KU3HEHHbIX 3a/1a4;

2) yMeHHe pacKphIBaTh COJepKaHue ONOIOTUUYECKUX TEPMUHOB U TIOHATHIA: BU, TOMYJISAIUS, TeHODOH]I,
ABOJTIONNS, TBHKYIIHUE CHITBI ((PaKTOPBI) BOJIOIHH, MPUCIIOCOOIEHHOCTh OPraHN3MOB, BU1000pa30BaHHeE,



HKOJIOTHYECKUE (PaKTOPBI, SKOCUCTEMA, TIPOLYLIEHThI, KOHCYMEHTBI, PEAYIICHTHI, SN MUTaHUs, SKOJIOrHYecKast
nupamua, onoreoneHos, onocdepa; 3) yMeHue uzaaratb OMOJIOTHUECKHUE TEOPHUH (IBOTIOIMOHHAS TEOPHUS
Y. JlapBuHa, CHHTETHYECKAsl TEOPUSI SBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/iplleBoro cxoacraa K.

M. bapa, uepenoBanus TJIaBHBIX HampaBieHui u myTei sBomoiuu A. H. CeBeprioBa, yuenus o 6unocdepe B.
W. Bepnaackoro), onpeaensiTh FPaHUIbl KX TPUMEHUMOCTHU K )KUBBIM CUCTeMaM; 4) YMEHHE BIaJCTh
METOJIaMU HAYYHOT'O MTO3HAHUS B OMOJIOrMH: HAaOJII0IEeHNE U ONTUCaHKE KUBBIX CUCTEM, ITPOLIECCOB U SBJICHUM;
OpraHu3aIys U IpoBeIeHNe OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUKEHHUE TUIIOTE3bI; BBISIBICHUE
3aBHUCHUMOCTH MEK/y UCCIIETyEeMbIMHU BEIMYNHAMH, OOBSICHEHUE TIOTYYEHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHbBIX
HAYYHBIX IOHATHUH, TEOPHIA U 3aKOHOB; YMEHHE JI€TIaTh BHIBOJIBI HA OCHOBAaHHH MOJYYCHHBIX PE3yJIbTaTOB;

5) yMeHuUe BbIIEIATh CYIIECTBEHHbBIE PU3HAKN CTPOCHUS OMOJIOTHYECKUX O0BEKTOB: BUAOB, MOMYJISIIHIA,
MPOAYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOLIEHO30B 1 3KOCUCTEM; 0COOEHHOCTH MPOIECCOB:
HACJIEICTBEHHOW M3MEHYHUBOCTH, ECTECTBEHHOT'O 0TOOpa, BU1000pa30BaHMsl, IPUCIOCOOIEHHOCTH OPraHU3MOB,
JEWCTBUS SKOJIOTMYECKUX (PaKTOPOB HA OPTraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA SHEPTHH B YKOCUCTEMAX,
aQHTPONOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEILIECTB U OMOT€OXUMHUYECKUX
IIUKIIOB B Onocdepe;

6) yMeHUEe IPUMEHSTD MOJyUYEeHHbIE 3HAHUS ISl 00ObSICHEHUS OMOJIOTHYECKHUX MPOIECCOB U SIBJICHUM, IS
MPUHATHS IPAKTHYECKUX PEIICHUH B IIOBCEIHEBHON )KU3HHU C LEJIbI0 0OecredeHus: 0€30macHOCTH CBOETO
3JI0pOBBS U 3JJ0OPOBBS OKPYKAIOLIUX JIFOJIEH, COOMI0OIEHUSI HOPM IPaMOTHOTO MOBEACHHS B OKPY KaroIeit
MPUPOJHON Cpejie; TOHUMaHUe HEOOXOIMMOCTH UCIIOIb30BAHUS JOCTHKEHUI COBPEMEHHOW OMOIOTHN /ISt
PaIMOHATIBLHOTO MIPUPOAONOIB30BAHUS;

7) yMeHHE pemaThb dJIeMEHTapHbIE OMOJIOTHUECKUE 3a/1a4i, COCTABISATh CXEMBI IIEPEHOCA BEIIECTB M SHEPTHH B
sKocHcTeMax (e MTUTaHus );

8) yMeHHeE BBIOIHATH Ja00OpaTOPHBIE U MPAaKTUYECKHE paboThI, COOII0AATh paBuiIa Ipu paboTe ¢ y4eOHBIM U
1ab0paTOPHBIM 000PYI0BAaHUEM;

9) yMeHHe KPUTHUYECKH OIICHUBATh M HHTEPIPETHPOBATH HHPOPMALIUIO OHOIOTUIECKOTO CO/IePKAHMS,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3IMYHbIX UCTOUYHUKOB (CMU, HayuHO-TIONy ISpHBIE MaTepUaibl);
paccMmarpuBaTh I7100a1bHbIE IKOJIOTUYECKUE MPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM
COOCTBEHHYIO MO3UIINIO;

10) ymeHue co3ziaBath COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUs, 0000111asi OMOIOTHUECKYIO
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATUHHBIN anmapar OMOJI0TrUu.

3. TemaTnueckoe nianuposanue 10 -11 kiacc

TemaTnueckoe miianuposanue 10 kiace

Ne Tema KonnyectBo DeKTpoHHbIE 00pa30BaTeNbHbIE
yp 4acoB pecypchl
oKa

Tema Nel buoJsiorusi kak Hayka (24)
IIpeaMeTHbBIE pe3yJbTATHI:
1) chopMUPOBAaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHMSI €CTECTBEHHBIX HAYK,
B (hpopMUpOBaHUY COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIIMOHATHHON
TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI )KU3HEHHBIX 3a/1a4;
4) yMeH#ue BIaJIeTh METO/IaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHHUE U ONUCAHUE )KUBBIX CUCTEM,
MIPOIIECCOB U SIBJICHUI; OpraHU3aIMsI ¥ MPOBEJCHNUE OMOIOTUUECKOTO SKCIIEPUMEHTA, BBIIBIKCHUE
TUIOTE3bI; BBISIBIICHUE 3aBUCHUMOCTH MEX1Y HCCIeyeMbIMH BETHYHMHAMHU, O0BICHEHUE MTOTYISHHBIX
pe3yIbTaTOB, HCTIOIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUMA U 3aKOHOB; YMEHHE JI€TIaTh BHIBOIBI
Ha OCHOBAHHWU MOJYYEHHBIX PE3yJIbTATOB;




1 Buomorust B cucreme Hayk. 1 https://resh.edu.ru/subject/lesson/3827/s
tart/118940/

2 MeTobl TO3HAHUA JKUBOM TPUPOJIBI. 1
II/p Ne 1 Vcnonbs3oBaHue pa3IMuHBIX
METOJIOB MPY U3YUIECHUU OHOTOTHIECKUX
00BEKTOB.

Tema Ne2 7Kusble cucteMbl 1 UX opranu3anus (14)
IIpeameTrHbIe pe3y/ibTaThbI:
2) yMEHHE PacKpbIBaTh COJIEpKaHNEe OUOIOrMUYECKUX TEPMUHOB U MOHITHIA: dKU3Hb, KJIETKA, OPraHU3M;
MeTabo13M (0OMEH BEIIECTB U MPEeBPAIeHUE YJHEPTUH ), TOMEOCTa3 (CaMOPETyJISsIIN), yPOBHEBAs
OpraHu3alys )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PETIPOIYKIIHS ), HACIEICTBEHHOCTh, U3MEHYHBOCTbD,
pPOCT ¥ pa3BUTHE;

3 Bbuonorudeckue cuctemsl, IPOLECCHl U UX 1
U3YYEHHUE.

Tema Ne 3 Xumunyeckuii cocTaB u cTpoeHue KieTku (84)
IIpenmeTrHble pe3yJbTaThl:
4) yMeHue BIa/ileTh METOIaMH HayYHOI'O TIO3HAHUS B OMOJIOTHH: HAOJIOIEHNE U OMIMCAHUE KUBBIX CUCTEM,
IIPOLIECCOB U ABJIEHUI; OPraHU3alMsl U IPOBEJECHUE OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBI)KEHNE
TUIIOTE3bl; BBIBICHUE 3aBUCMMOCTH MEX/y UCCIEAYEMbIMH BETMUMHAMU, OObSICHEHHUE MTOJyYEHHBIX
PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX IIOHATUMN, TEOPUM U 3aKOHOB; YMEHUE JI€TIaTh BHIBObI
Ha OCHOBAHMM IIOJIyYE€HHBIX PE3YJIbTaTOB;
8) yMeHHe BBIOJIHATH 1a00paTOPHBIE U PAKTUYECKHUE pabOThI, COOMIOAATH IPaBUiIa MU paboTe ¢ y4eOHBIM
1 J1abOpaTOpHBIM 000PYAOBaHUEM;
10) ymeHue co3ziaBath COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COO0IIEHUs, 0000111asi OMOIOrMUECKYIO
MH(OPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmnapar OMOJIOT1y.

4 XUMHUYECKUH COCTaB KIeTKU. Boaa u 1 https://resh.edu.ru/subject/lesson/5397/s
MHHEpaITbHBIE COJIH. tart/283870/

5 benku. CoctaB u cTpoeHUE OEITKOB. 1 https://resh.edu.ru/subject/lesson/3840/s
tart/163096/

6 depMeHTBI — OHOJIOTHYECKUE 1 https://resh.edu.ru/subject/lesson/3840/s
KaTaJH3aTopHl. tart/163096/

JI/P Ne 1 U3yueHue KaTaIMTUUECKOM
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WIKM KaTanaas3bl).

7 VYraeroasl. JIunumabl. 1 https://resh.edu.ru/subject/lesson/3840/s
tart/163096/
9 HyknennoBbie kucinotsl. ATO. 1 https://resh.edu.ru/subject/lesson/3840/s
tart/163096/
10 | Ucropust u METOABI U3yUECHHUS KIETKH. 1 https://resh.edu.ru/subject/lesson/5383/s
Kierounas Teopusi. tart/153371/
11 | KneTka Kak 1eJIoCcTHas )KUBasi CUCTEMA. 1 https://resh.edu.ru/subject/lesson/3847/s
CTpoeHue FyKapuOTUIECKON KIIETKH. tart/8616/

JI/P Ne 2 M3yueHue cTpoeHHUs KIETOK
pacTeHUi, )KUBOTHBIX U OaKkTepuil moj
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpenapaTax
Y X OMHMCAHUEIO

12 | ITpoBepounas padora Ne 1 o teme: 1
«XMMHYECKHI COCTaB U CTPOEHUE KIIETKH»

Tema Ne 4 )KusHenessTeIbHOCTb KiaeTku (54)
IIpeameTHBbIE pe3ybTAThI:
5) yMeHMe BbLIENATh CYIIECTBEHHbIE PU3HAKU BUPYCOB, KJIETOK TPOKAPHOT U DYKAPHUOT; OAHOKJIETOYHBIX U




MHOTOKJICTOYHBIX OPTaHU3MOB; OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIECTB M MPEBPAIICHUS SHEPTUH B
KJIeTKe, (POTOCUHTE3a, MJIACTHYECKOTO M SHEPTeTHIECKOro 0OMEHa, XeMOCHUHTE3a, MUTO03a, Meii03a,

OILJIOZIOTBOPEHHMSI, PA3MHOKEHHSI, WHIWBUIyIbHOTO Pa3BUTHsI OpraHn3Ma (OHTOTEeHE3);

12 | O6men BemiectB. [InacTuyeckuii 0OMeH. 1 https://resh.edu.ru/subject/lesson/3917/s
tart/46777/

13 | ®orocunTe3. XeMOCHHTE3. 1

14 | DHepreTuueckuii oOOMeH. 1

15 | buocunTe3 6emnka. 1

16 | Heknerounbie ¢GOpMBI )KU3HH — BUPYCHI. 1

Tema Ne 5 PazMHoOkKeHHe M MHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB (64)
IIpeaMeTHBIe pe3y/IbTaThI:
2) yMEHME PacKpbIBaTh COJEPKaHUE OMOJIOITMUECKUX TEPMUHOB U OHITUN: KHU3Hb, KJIETKa, OPraHU3M;
MeTabosin3M (0OMEH BEIIEeCTB U MPEBpaICHUE YHEPTUH ), TOMEOCTa3 (CaMoperyJisiius ), ypoBHEBas
OpraHM3alMs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PETIPOIYKIHS ), HACIEICTBEHHOCTh, N3MEHYUBOCTb,
POCT U pa3BUTHE;
5) yMeHue BbIIEIATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U IYKAPUOT; OJJHOKJIETOUHbIX U
MHOT'OKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTHU MPOLIECCOB: 0OMEHA BELIECTB U MPEBPAILICHUS SHEPTUH B
KJIETKe, (DOTOCHHTE3a, MJIACTUIECKOTO U YHEPTeTHIECKOT0 0OMEeHa, XeMOCHHTE3a, MHT03a, Mei03a,
OIJIOZIOTBOPEHMS, PA3MHOKEHUSI, UHAUBUYAIIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3);
8) yMeHHe BBIMOJHSATH 1a00paTOPHBIE U PAKTUYECKHUE paObOThI, COOMIOAATH IPaBUiIa MU padoTe ¢ y4eOHBIM
1 J1abOpaTOPHBIM 000PYZOBaHUEM;

17 | )KusHenusiit ki kietku. Jenenue kietku. | 1 https://resh.edu.ru/subject/lesson/3927/s
Murto3. tart/105895/
JI/P Ne 3 HaGmroieHre MUTO3a B KIIETKax
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOnpernaparax.

18 | ®opMbI pa3MHOKEHUS OPraHU3MOB. 1 https://resh.edu.ru/subject/lesson/5359/s
tart/270999/

19 | Meiios. 1 https://resh.edu.ru/subject/lesson/3927/s
tart/105895/

20 | OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. 1

Ormo10TBOpEHHE.
JI/P Ne 4 N3yueHue cTpoeHNUs MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpOMpernaparax.

21 | UaauBuayaibHOE pa3BUTHE OPTaHU3MOB. 1 https://resh.edu.ru/subject/lesson/5630/s
tart/132920/
https://resh.edu.ru/subject/lesson/5385/s
tart/119865/

22 | IlpoBepouHas padota Ne 2 1o Teme: 1

«Pa3MHOXeHUE U UHANBUIYAIBHOE Pa3BUTHE
OpPTraHU3MOBY

Tema Ne 6 HacjiencTBeHHOCTH U MI3MEHYHUBOCTb OPraHu3MoB (84)
IIpenmeTHbIe pe3yabTAThI:
2) yMEeHHE PacKphIBaTh COJIEpKaHUE OUOIOTMUECKUX TEPMUHOB U MTOHITHIA: KU3Hb, KJIETKa, OpTaHU3M;
MeTabosi3M (0OMEH BEIIECTB U MPEBPAICHUE YHEPTUH ), TOMEOCTa3 (CaMOperyJsiius ), ypOBHEBas
OpraHM3aIysl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PETIPOIYKITHS), HACTIEICTBEHHOCTh, U3MEHUHUBOCTb,
POCT W pa3BUTHE;
3) yMeHue uznarath OMOJIOTHYECKHE TeOPUH (KJIETOYHAsl, XPOMOCOMHAsI, MyTallUOHHAs, [IEHTpaJIbHAs T0rMa
MOJIEKYJISIpHOM Omosorun), 3akoHsl (I. Mennens, T. Moprana, H. 1. Baumnoa) u yuenus (o meHTpax
MHOT000pa3us U MPOUCXOKICHHS KyIbTypHBIX pacTeHuil H. 1. BaBuiosa), onpenensTs TpaHHIlbl UX
MIPUMEHUMOCTH K JKHBBIM CHCTEMaM;



https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/

4) yMeHUe BIIaJIETh METOIaMH HayYHOT'O TIO3HAHUS B OMOJIOTHH: HAOIIOJICHNE M OTIMCAHUE KUBBIX CUCTEM,
MIPOLIECCOB U SIBIICHUH; OPTaHU3AIMSI U TPOBECHUE OMOIOTHUECKOTO YKCIIEPUMEHTA, BHIJIBUIKCHHE
THITOTE3bl; BBISBICHHE 3aBUCIMOCTH MEX/Ty UCCIICAYEMbIMH BEJTHUYNHAMH, OOBSICHEHHUE MTOJTyYCHHBIX
PE3YNIbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX TTOHATUN, TEOPHI U 3aKOHOB; YMEHHUE JIeTIaTh BBIBOBI

Ha OCHOBAHHH IOJYYCHHBIX PE3YJIbTaTOB;

7) yMEHUE pemaTh dJIeMEHTapHbIC TeHETHYECKUE 3a]Ja9i HA MOHO- M TUTHOPHIHOE CKPEIUBAHUE,
CIICTIFICHHOE HACJICJIOBAHKE; COCTABIISITh CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHUS JUTS ITPEICKA3aHUs
HACJICIOBAHMSI IPU3HAKOB Y OPTaHU3MOB;

8) yMeHHE BBIMOJHATH JJaOOPATOPHBIE U MPAKTHYECKHE PabOThI, COOIIOAATH IIpaBuia MpHu padoTe ¢ yueOHbIM
1 JTabopaTOPHBIM 000PYAOBAHUEM;

10) ymenue co3aaBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIEHNUS, 0000111asi OMOJIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIH30BaTh MOHSATHITHBIN anmapaTt OUOJIOTHH.

23 | 'eHeTrka — HayKa O HACJIEACTBEHHOCTH M 1 https://resh.edu.ru/subject/lesson/5352/s
WU3MCHYHUBOCTHU tart/295780/

24 | 3aKOHOMEPHOCTH HAcjeI0BaHUs IPU3HAKOB. | 1 https://resh.edu.ru/subject/lesson/5386/s
MoHOTrHOpPUIHOE CKpPEIIMBAHHUE. tart/301065/

25 | JluruOpuaHOe CKpenuBaHue. 3aKoH 1 https://resh.edu.ru/subject/lesson/4725/s
HE3aBHCUMOTI'0 HACJICIOBAHUS IIPU3HAKOB. tart/107947/

26 | CueruieHHOE HACJIeJOBaHUE PU3HAKOB. 1 https://resh.edu.ru/subject/lesson/4755/s
JI/P Ne 5 V3y4enue pe3ysibTaToB tart/118828/

MOHOTUOPHUJAHOTO CKPEIMBAHUS Y
Jp030(HILTBI Ha TOTOBBIX MUKPOTIpENaparax.

27 | I'eneruka nosa. HacienoBanue npru3HaKkoB, 1
CIEIUIEHHBIX C IIOJIOM.

28 | UsmenuuBocth. HenacneacrBenHast 1 https://resh.edu.ru/subject/lesson/5387/s
U3MEHYMBOCTD. tart/17435/

JI/P Ne 6 zyuenne MoanpuKamoOHHON
M3MEHUYUBOCTH, IOCTPOECHNE BapHALIMOHHOTO
psiia ¥ BapUallMOHHOW KPUBOM.

29 | HacneacrBenHas N3MEHUYHUBOCTD. 1
JI/P Ne 7 Ananu3 mytauuii y 1po3o¢uisl Ha
TOTOBBIX MUKpOIIpenapaTax.

30 | I'enernka 4enoBeka. 1 https://resh.edu.ru/subject/lesson/3653/s
II/p Ne 2 CocraBneHue u aHamu3 tart/47180/
POJIOCIIOBHBIX YEJIOBEKA.

Tema Ne 7 Cestekniusi OpraHu3MoB, OCHOBbI OMOTEXHOJI0TUH (44)
IIpenmeTHbIe pe3yabTATHI:
3) yMeHue uznaratb OMOJOTHYECKHe TeOpuH (KIETOYHas, XpPOMOCOMHasl, MyTallUOHHAS, IIEHTpaIbHas JorMa
MOJIEKYJISIpHOH Onosiorun), 3akonsl (I. Mennens, T. Moprana, H. V1. BaBunoBa) u yuenus (o neHTpax
MHOT000pa3us U MPOUCXOXKICHHS KyIbTypHBIX pacTeHuil H. 1. BaBuiosa), onpenensTs rpaHUIIb MX
MPUMEHUMOCTH K JKHBBIM CHCTEMaM;
6) yMEHUE IPUMEHSTD MOJIyYeHHbIE 3HAHUS TSl OObSICHEHHUsI OMOJIOTHYECKHUX MIPOIIECCOB U SIBJICHHM, IS
MIPUHSATHS MPAKTHICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU C IO 00eciedeHHs 0€30ITacCHOCTH CBOETO
3JI0POBBS U 37I0OPOBBS OKPYKAIOIIUX JIFOJIEH, COOMI0IEHUST HOPM TPaMOTHOTO MOBEACHHSI B OKPYKaroIeit
MIPUPOJTHOH Ccpejie; MOHUMaHKe HeOOX0IMMOCTH UCITOJIb30BAHUS JOCTHKCHHI COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOTHIA ISl pAIlMOHATIBLHOTO MTPUPOIOTIONB30BAHUS;
9) yMeHHE KPUTHUICCKH OIICHUBATh H MHTEPIPETUPOBATH HHPOPMAITHIO OHOJIOTHYECKOTO COJICpIKAHUS,
BKITIOUAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3IMUHbIX UCTOYHNKOB (CMU, HaydyHO-TIONyIsIpHBIE
MaTEepPHaJIbl); ITHYECKUE aCTICKThI COBPEMEHHBIX UCCIICIOBAaHUM B OMOJIOTHH, METUIINHE, ONOTEXHOJIOTHH;
10) ymeHue co3niaBath COOCTBEHHBIE MMCEMEHHBIEC U YCTHBIE COOOIIEeHUs, 0000111ast OMOTOTHUECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIH30BaTh MOHATHITHBIN amnmapaT OMOJIOTHH.

31 | Cenekuus Kak Hayka U IpOIECC. 1 https://resh.edu.ru/subject/lesson/3861/s
I Nel OCHOBHBIE METOABI U JOCTHKEHUS tart/295751/




CEJIeKIINN PACTEHUH U KUBOTHBIX.
32 | MeTobl U TOCTHKEHHS CENIEKIIUU PACTEHUI
Y JKUBOTHBIX.
33 | buorexHONOrHs KaK OTPacib MPOU3BOJICTBA https://resh.edu.ru/subject/lesson/3939/s
tart/105165/
34 | UroroBas mpoBepodHasi paboTa
TemaTn4yeckoe miianupoBanme 11 kiaace
Ne Tema Komunuectso DneKTpoHHbIE 00pa30BaTEeNbHbIE PECYPCHI
ypoka 94acoB

Tema Nel DBomounonnas 6uosorus (94)

IIpenmeTrHble pe3yJibTaThI:
1) cpopmMupoBaHHOCT 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME HaydYHOTO 3HAaHUS €CTECTBEHHBIX HAYK, B
(hopMUPOBaHUH COBPEMEHHOI €CTeCTBEHHO-HAYUHOU KapTUHBI MUpa H HAYYHOTO MHUPOBO33PEHHUS; O BKIIAJE
POCCHIICKHX ¥ 3apyOEKHBIX YIEHBIX-OUOJIOTOB B pPa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHON IPaMOTHOCTH YEIOBEKa
JUIS peIlieHus KU3HEHHBIX 3a7a4;
2) yMEHME pacKpbIBaTh COJEpKaHUE OMOIOrMUECKUX TEPMUHOB U MOHITUNA: BUJ, IONYJISALUSA, TEHOPOH],
ABOJIIOLIMSI, TBUKYIIHE CUJIBI ((PaKTOPBI) SIBOJIIOLIMH, TPUCIIOCOOICHHOCTh OPraHU3MOB, BU000pa3oBaHue,
HKOJIOTHYECKUE (PaKTOPHI, SKOCHCTEMA, TPOAYIICHThI, KOHCYMEHTBI, PEAYIICHTHI, LIENH MATaHHS, YKOJIOTHYeCKast
nupamujia, OuoreomneHos, ouocdepa;
3) yMeHue uznaratb OMOoJI0ruuecKre Teopuu (3BontonuonHas Teopus Y. JlapBuHa, CHHTETHUECKAs TEOpUs
HBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M. bapa, uepenoBanust rimaBHbIX
HanpaiieHu# U myTeit sBororuu A. H. CeseprioBa, yuenus o 6mochepe B. M. Beprajackoro), onpenensits
TPaHUIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;
4) ymeHue BIaJETh METOJAMH HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOJIIOJACHUE U OTMCAHUE KUBBIX CUCTEM,
MIPOLIECCOB U SBJICHUI; OPTaHU3AIMS U TPOBEJCHIE OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3HI,
BBISIBJICHHE 3aBUCUMOCTH MEX]y UCCIIElyeMbIMU BEIMUYNHAMU, OOBSICHEHHE MTOJIYUEHHBIX PE3yIbTaTOB,
MCIOJIb30BaHHBIX HAYYHBIX TOHATUH, TEOPU U 3aKOHOB; YMEHUE JIeJIaTh BHIBOJBI HA OCHOBAHHUH IMOTYYEHHBIX
pE3yJIbTaTOB;
5) yMeHUe BBIIEATh CYIIECTBEHHbBIE MPU3HAKN CTPOCHUS OMOJOTHYECKIX O0BEKTOB: BUAOB, OMYIISIIHA,
MIPOJYLIEHTOB, KOHCYMEHTOB, PEYLIEHTOB, OMOT€01IEHO30B U 3KOCUCTEM; OCOOEHHOCTH MPOIIECCOB:
HacJeICTBEHHON N3MEHUMBOCTH, €CTECTBEHHOT'O 0TOOpa, BUA000Pa30BaHUs, TPUCIIOCOOIEHHOCTH OPraHU3MOB,
JENCTBUS SKOJOTHYECKHUX (PaKTOPOB HAa OPTaHU3MBbI, IEPEHOCA BEIIECTB U MTOTOKA SHEPTUU B SKOCHCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUH B SKOCHUCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BELIECTB U OMOT€OXMMHYECKHX
LIUKJIOB B Ouocdepe;
8) yMeHue BBINONHITH 1a00paTOpHbIE U MPaKTHUeCKHe paboThl, COOMIOAATH MpaBuiia IpU paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYTOBaHHUEM,;

1 OBOIIOLUSA U METOABI €€ U3YyUEHUS. 1

2 Hcropust pa3BUTHS MpeCTaBICHUNA 00 1 https://resh.edu.ru/subject/lesson/5393/start/1
HBOJIIOLIUH 31997/

3 Buna: xpurepuu u CTpyKTYpA. 1 https://resh.edu.ru/subject/lesson/4949/start/1
[Tomysiust Kak dJIeMEHTapHAasT SAMHHIIA 19943/
BUJIA.
JI/P Ne 1 CpaBHeHUE BUIOB TIO
MOP(]OIIOTHUECKOMY KPUTEPHIO.

4 JIBrKyIue CUITbI (3JIeMEHTapHBIC 1 https://resh.edu.ru/subject/lesson/5388/start/1

(aKTOpHI) SBOJIIOLINH.

7609/




5 EcrecTBeHHBIH 0TOOP ¥ €10 GOPMBI. 1 https://resh.edu.ru/subject/lesson/5389/start/1
07051/
6 Pe3ynbTaThl 3BONIONNN: 1 https://resh.edu.ru/subject/lesson/5390/start/2
MIPUCIIOCO0ICHHOCTh OPTAaHU3MOB 1 95809/
BHUJ1000pa3oBaHueE.
JI/P Ne 2 Onucanue
pUCrocOo0JICHHOCTH OpraHu3Ma U ee
OTHOCHUTEJILHOTO XapakTepa.
7 Bunoobpa3oBanue kak pe3yiabTar 1 https://resh.edu.ru/subject/lesson/5391/start/3
3BOJIIOLMH. 01036/
8 Hamnpagsienus v myTd MaKpod3BOJIIOIMH. | 1 https://resh.edu.ru/subject/lesson/4950/start/2
95838/
9 IIpoBepounas padora Ne 1 o Teme: 1

((3BOJ'IIOI_II/IOHH85I OHOJIOTH

Tema Ne 2 BozuukHoBeHHe U pa3BuTHe u3nu Ha 3emJie (1049)
IIpeameTHbIe pe3y/IbTaThI:
9) yMeH1Ee KpUTHYECKH OLICHUBATh U MHTEPIIPETUPOBATH HHPOPMALMIO OMOIOIMYECKOT0 COAEpKaHuS,
BKJIIOYAIOIIYIO [ICEBAOHAYYHbIE 3HaHUS U3 pa3IMyHbIX HCTOYHUKOB (CMU, HayuHO-TIONYJIsIpHBIE MaTepHalbl);
paccMmatpuBaTh I7100a1bHbIE IKOJIOTUYECKUE POOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIEHUIO K HUM
COOCTBEHHYIO MO3UIINIO;
10) ymeHue coznaBatb COOCTBEHHbBIE MUCHbMEHHBIEC U YCTHBIE COOOIIEHHS, 0000111ast OMOJIOTHYECKYI0 HH(POPMAITUIO
U3 HECKOJIbKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh NOHATHHHBIN anmnapar OMOJI0Iuu;

10 Wcropus xu3Hu Ha 3emiie ¥ MeTobl ee | 1 https://resh.edu.ru/subject/lesson/3874/start/3
U3y4YCHUS. 01094/
11 ['MnoTe3bl MPOUCXOXKICHHS KU3HH HA 1 https://resh.edu.ru/subject/lesson/3874/start/3
3emite. 01094/
12 OCHOBHBIE 3TaITbl YBOJIIOIUH 1 https://resh.edu.ru/subject/lesson/3885/start/2
OpPraHMYECKOT0 MHUpa Ha 3eMIle, 70127/
pa3BUTHE KHU3HH I10 IPaM H MIEPHO/IaM.
II/P Ne 1 M3yueHue MCKOMAaeMbIX
OCTaTKOB PacTEHHH 1 )KUBOTHHIX B
KOJITIEKIMSIX.
13 OcHOBHBIE 3TaIlbl 3BOJIIOLUU 1
OpPraHNYecKOro MHUpa Ha 3eMile,
pa3BUTHE KHU3HH IO IPaM H MIEPHOIaM.
9 Ne 1 DBosroniys OpraHM4ecKoro Mupa
Ha 3eMie
14 CoBpeMeHHas cuctema opranuueckoro | 1
MUpa.
15 DBOITIONNS YeI0BEKa. 1 https://resh.edu.ru/subject/lesson/4951/start/2
90181/
16 JBmxyume cuibl ((hakTopsl) 1
AHTPOIIOTEHE3A.
17 OCHOBHBIE CTaHH YBOJIIOIIUH YeloBeKa. | 1 https://resh.edu.ru/subject/lesson/3906/start/2
83994/
18 YenoBeueckue pacsl U IPUPOJHBIE 1

aJanTaliy YeIOBEKa.




19 IIpoBepounasi padora Ne 2 o teme: « | 1
Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA
3emie»

Tema Ne 3 Opranu3mbl 4 OKpy:karomasi cpeaa (6 1)
IIpenmeTrHble pe3yJbTaThI:
4) yMeHue BIaleTh METOIaMH HayYHOI'O IIO3HAHUS B OMOJIOTHH: HAOIIOCHNE U OMIMCAHUE KUBBIX CUCTEM,
MIPOIIECCOB U SIBJICHUI; OPTaHU3AIMs U TIPOBEIeHIE OMOJIOrMYECKOT0 IKCIIEPUMEHTA, BBIIBIKEHHUE TUITOTE3bI;
BBISIBJICHUE 3aBUCUMOCTH MEX1Y MCCIIEyeMbIMU BEIMYMHAMU, OOBSICHEHHUE TIOJTYyYEHHBIX PE3YJIbTAaTOB,
HCI0JIb30BaHHBIX HAyYHBIX MOHATUM, TEOPUN U 3aKOHOB; YMEHUE JIeJaTh BbIBOABI HA OCHOBaHUM IOJTYYEHHBIX
pe3yJIbTaTOB;
5) yMEHHE BBIIENATH CYIIECTBEHHBIE MPU3HAKU CTPOCHHS OMOJIOrMYECKIX O0BEKTOB: BUJIOB, MOIMYJISALUH,
IIPOAYLIEHTOB, KOHCYMEHTOB, PE1yLIEHTOB, OMOI€0LIEHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLIECCOB:
HACJIEICTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOT'O 0TOOPA, BUI000pa30BaHMsI, IPUCIOCOOICHHOCTH OPraHU3MOB,
JEeUCTBUS 3KOJIOIMYECKUX (PaKTOPOB Ha OpPraHU3Mbl, IEPEHOCA BEILIECTB U TOTOKA SHEPTUH B IKOCUCTEMAX,
AHTPOITOTEHHBIX U3MEHEHHUI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEUIECTB M OMOTCOXMMHYECKIX
IIUKJIOB B Ouocdepe;
8) yMeHHe BBIMIOIHATH Ta00paTOpHbIE U PAKTUYECKHE pabOTHI, COOIIOAATH MpaBUIIa IpU padoTe ¢ y4eOHBIM U
1ab0paTOpHBIM 000PYI0BaHHEM;

20 DKOJIorus Kak HayKa 1

21 Cpeibl 00UTaHHS U SKOJIOTUICCKHE 1 https://resh.edu.ru/subject/lesson/5392/start/8
baxTopsl. 378/

22 AObuoTtndeckue (HaKTopsI. 1

JI/P Ne 3 Mopdonornueckne
0COOCHHOCTH M3 PA3HBIX MECT
oOuTaHus.

23 AbuoTtnueckue GpaxkTopsl. 1
JI/P Ne 4 BiiusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyca.

24 buoTtnueckue pakTopsl. 1
25 DKOJIOrHYecKre XapakTepUCTUKU Buaa u | 1
TIOTTYJISIITUH.

II/P Ne 2 Tloncuer muioTHOCTH
MONYJISIMAN pa3HBIX BUJOB PACTCHUM.

Tema Ne 4 CooGuecTBa M 3KOJIOTHYECKHe cUCTEMBI (84)
IIpeameTHbIe pe3y/abTaThI:
2) yMeHHEe pACKphIBaTh COJEPKaHHE OWOJOTHYECKUX TEPMUHOB W TIOHSATHH: BHUJ, TMOMYJSIUSA, TEHODOH],
HBOJIIOIMS, JABWXKYIIME CHIBl ((akToOphl) SBOJIIOLKH, MPUCHOCOOIEHHOCTh OpPraHU3MOB, BHUJ000pa3oBaHUE,
OKOJIOTUYECKHE q)aKTOpI)I, 9KOCUCTEMA, NPOAYUECHTBI, KOHCYMCHTBI, PCAYLUCHTBI, HECTIU NHUTAHHA, 3KOJOTMYCCKaA
nupamua, OuoreoreHos, ornochepa;
3) ymeHme wu3iarath OWoorH4Yeckue Teopuu (dBotorMoHHas Teopus Y. JlapBuHA, CHHTETHYECKas TEOPHS
HBOJIIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3aponsimieBoro cxojactBa K. M. Bboapa, depenoBaHus TIJIaBHBIX
HampasieHud u nyred sBomounu A. H. Cesepuosa, ydenuss o Ouocdepe B. M. Bepnanckoro), omnpenensarb
IPaHMIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;
5) yMeHHE BBLAENATh CYUIECTBEHHbIE NPU3HAKU CTPOEHMSI OMOJIOTMYECKUX OOBEKTOB: BHJIOB, IMOMYJISIUH,
IPOAYLIEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OMOT€OLIEHO30B U HKOCHUCTEM; OCOOCHHOCTH  IPOIECCOB:
HACJIC/ICTBEHHONH HM3MEHYHBOCTH, €CTECTBEHHOTO OTOOpa, BHI00OpA30BaHHS, MPHCIIOCOOIICHHOCTH OPTaHU3MOB,
JEUCTBUSL HKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI, MEPEHOCA BELIECTB M IOTOKA SHEPrHM B HKOCHUCTEMAX,
AHTPOITIOTCHHBIX N3MEHEHHH B DKOCHCTEMaX CBOEH MCCTHOCTH, KPYroBOpoTa BCHICCTB U OHMOTr€OXUMHUUYECKUX




IIUKJIOB B Onocdepe;

6) YMCHHUC NPHUMCHATH IIOJIYYCHHBLIC 3HAHHUA IJId OG"bSICHCHI/ISI GI/IOJIOFI/I‘IGCKI/IX mponeccoB u HBHCHHP'I, JJIA
MPUHSATHS TPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KH3HU C LIeIbI0 0OecreueHus: 6e30MacHOCTH CBOETO 3/I0POBbS
U 3JI0POBbsI OKPY’KAIOIIMX JIO/ICH, COOMIOICHHSI HOPM TPAMOTHOTO MTOBEICHHUS B OKPYKAIOLIEH MPUPOIHOH Cpee;
MMOHMMaHUE HEOOXOJUMOCTH UCIOJIb30BAaHUS JIOCTH)KEHHUNH COBPEMEHHOW OHOJOTHMU JJsi PaluOHAIBHOTO
MPUPOJIOTIOIB30BAHHUS;

7) yMeHue pemiath 3JIeMEHTapHble OMOJIOTUYECKUE 3a/1ayl, COCTABISATh CXEMBbI MEPEHOCA BELIECTB U SHEPrUH B
9KOCHCTEMaX (LI€NU IUTaHUs);

9) yMmeHHMe KpUTHYECKHM OILICHMBAThb W HHTEPIPETUPOBATH HHGOPMAIUIO OHOJIOTHYECKOTO COACpIKAHMS,
BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHMS U3 Pa3In4HbIX MCTOYHMKOB (CMU, HayyHO-IOMYJSIpHBIE MaTepUabl);
paccMmarpuBaTh INI00ANBHBIE 3KOJOTHYECKHE MPOOJIEeMbl COBPEMEHHOCTH, (POPMUPOBATH [0 OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

26 Coo0i1mecTBa OpraHu3MoB. DKOCUCTEMBI | 1 https://resh.edu.ru/subject/lesson/5501/start/1
¥ 3aKOHOMEPHOCTH UX CYIIECTBOBAHHUS. 19075/
27 [Tumesslie cBs3u. Kpyrosopor Bemects | 1
Y SHEPTUH B SKOCHCTEMaX.
28 [TpupoaHBIC SKOCHCTEMBI. 1 https://resh.edu.ru/subject/lesson/4953/start/1
05422/
29 AHTPONIOTEHHBIE YKOCUCTEMBI. 1
30 buocdepa — riiobanbHas SKocucTeMa 1 https://resh.edu.ru/subject/lesson/5394/start/1
3emuid. 3aKOHOMEPHOCTHU 19104/
CyIIeCTBOBaHHs OMOC(EpHI.
31 YenoseuecTBo B buochepe 3emiu. 1 https://resh.edu.ru/subject/lesson/5499/start/2
95898/
32 CocyliecTBOBaHUE IPUPOJIBI U 1 https://resh.edu.ru/subject/lesson/3896/start/1
YeJI0BeUEeCTBA. 7493/

33 Hrorosasi npoBepouynas padora. 1




