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AHHOTanus K pabodeil mporpamme

Y4eOHblil npeaMeT OO01ast 6uosorust

Knacc, paboraromimii 10

10 JTAaHHOU IporpaMme

VYuurens, padoraroiue 3axaposa O.B.

10 IaHHOU IIporpamme

HopmaTuBHBIE TOKYMEHTHI, dI'OC COO (IIpukaz MuHucTepcTBa IpOCBELIECHUS
. Poccuiickoit ®enepanuu ot 12.08.2022 Ne 732 «O
JICHKALIIC B OCHOBE JIatHOMU BHECEHUU U3MEHEHUH B esiepalibHbII rocyJapCTBEHHBIH

MPOTPaMMBI o0pa3oBaTeNbHBIN CTaHAAPT CPEAHETO OOIIETO

00pa3oBaHHsI»)

IIpukaz  MuuucrepctBa  mpocsemeHuss — Poccuiickoin
Oeneparmn ot 11.12.2020 1. Ne 712 «O BHeceHHH
n3meHeHuii B Hekotopele ®I'OC obmero obpazoBaHus IO
BOIIPOCAM BOCIIUTAHUS O0YUYAIOIIUXCSI.

IIpukaz  MuuucrepctBa  mpocsemeHuss — Poccuiickoin
Oenepannu ot 22.03.2021 r. Ne 115 «O06 yTBepkIeHUH
[Topsinka opraHu3aluu U OCYIIECTBICHUS 00pa30oBaTEeNbHOM
NESITeIbHOCTM 1O  OCHOBHBIM  0011€00pa30oBaTeNbHBIM
mporpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HAYaIbHOTO
o0mmero, OCHOBHOTO OOIIETO ¥ CPEAHEro  OOIIero
00pa3oBaHMSI.

[Tporpamma o 6uonoruu s o61eo0pa3oBaTeNbHBIX KO
(cOopuuk buonorus. Paboume mnporpammsel. [Ipenmernas
TUHUS y4eOHUKOB «JIuHus xusHu». 10—11 kmaccel: yueo.
nocodbue st 00meoOpa3oBaTENbHBIX.  OpraHU3allMiA:
6a3oBbIil ypoBenb / B. B. Ilaceunuk, I'. I'. IlIBenios, T. M.
EdumoBa. — M. : [Ipocsemienue, 2017

KonnuecTBO yacoB 3a ron 34 gac

YuyeOHUK VYueonuk: buonmorus. O6mas 6uosorus. 10 ki.: yaeOHUK Jy1st
oOmeobpazoBarenbHbIX  yupexaeHuii /  A.A.Kamenckwii,
B.B.ITaceunuk, A.M.Pyonos: - M., [Ipocsemnienue. 2019 .
(I'pud: PexomengoBano MuHHCTEpCTBOM 00pa3oBaHUs |
Hayku P®). YMK Bkmrouaer - yueOHUK, paboyast TeTpajb,




MCTOANYCCKUC PCKOMCHIAINH.

Paznensl [Iporpammer ¢ 1. Beenenue 5 uac

VKa3aHHeM KOJMYecTBa 4yacoB | 2. MOJIEKYIIApHbIN ypoBeHb 12 yac

3. KnneTounslii ypoBeHb 17 gac
O06s3aTenbHble pabOThI KonTponbhas padota 1 no reme «MosieKysipHbII YPOBEHb)
(c ykazaHueM Bua pabOTHI Konrponsnas padora 2 o teme «KieTouHblil ypOBEHb»

Y WX KOJINYECTBA)




AHHOTanus K pabodeil mporpamme

Y4eOHblil npeaMeT OO01ast 6uosorust

Knacc, paboraromuii 11

10 TaHHOU ITporpamme

VYuurens, padoraroiiue 3axaposa O.B.

10 IaHHOU IIporpamme

HopmaTtuBHBIE TOKYMEHTHI, dI'OC COO (IIpukaz MuHucTepcTBa IpOCBELICHUS
. Poccuiickoit ®enepanuu ot 12.08.2022 Ne 732 «O
JICHALIIC B OCHOBE JIatHOM BHECEHUU U3MEHEHUH B esiepalibHbII rocy1apCTBEHHBIN

MPOTPaMMBI 0o0pa3oBaTeNbHBIN CTaHAAPT CPEAHETO OOIIETO

00pa3oBaHUs»)

IIpukaz  MuHucrepctBa  mpocsemeHuss — Poccuiickoin
Oeneparmn ot 11.12.2020 1. Noe 712 «O BHeceHuu
n3meHeHnii B Hekotopele ®I'OC obmero oOpazoBaHHs IO
BOIIPOCAM BOCIIUTAHUS O0YUYaIOIIUXCSI.

IIpukaz  MuHucrepctBa  mpocsemeHuss — Poccuiickoin
Oenepannu ot 22.03.2021 r. Ne 115 «O06 yTBepkIeHUH
[Topsinka opraHu3aluu U OCYIIECTBIECHUS 00pa30oBaTEeNbHOM
JESITeIbHOCTM 10  OCHOBHBIM  00I1€00pa30BaTeNbHBIM
mporpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HA4albLHOTO
o0mmero, OCHOBHOTO OOIIETO ¥  CPEAHEro  OOIIero
00pa3oBaHMSI.

ABTOpCKOI mporpaMMsl Kypca obuieit 6monorun ans 10-11
KJIacCOB  00I1e00pa30BaTEIbHbIX YyUpEeKJIeHUN (COOpPHUK
buonorus. Paboume mnporpammsel. IlpenmeTrHas auHMS
yueOHUKOB «JIunus xxu3Hm». 10—11 knaccsl: yueb. nocodue
st o0meo0pa3oBaTeNbHBIX.  OpraHu3amuii:  0a30BbIiI
yposens / B. B. Ilaceunuk, I'. I'. [lIBenos, T. M. Edpumona.
— M. : IIpocBemenue, 2017

KonnuecTBO yacoB 3a ron 34 gyac

YuyeOHUuK buonorus. OOmas Owomormsi. 11 ki1.: y4eOHWK ISt
obmeobpazoBatenbHbIX  yupexaeHuin /  A.A.KameHckwid,
B.B.Ilaceunuk, A.M.Pyonos: - M., [Ipocsemnienue. 2019 .
(I'pud:PexomennoBano MuHHCTEpCTBOM 00pa3oBaHusl H
Hayku P®). YMK Bxmouaer - yueOHUK, paboyast TeTpajb,




MCTOANYCCKUC PCKOMCHIAINH.

Paznensl [Iporpammer ¢ Tema 1. MicTopust SBOFOIIMOHHBIX HACH (4 "aca)

Tema 2. CoBpeMeHHOE IBOJIOIMOHHOE yueHHUe (8 4acoB)
VYka3aHHeM KOJIMIecTBa 9acoB | Tema 3. [Ipoucxoxaenue xu3Hu Ha 3emie (3 yaca)
Tema 4. IIpoucxoxxaenue yenoBeka (44aca)

Tema 5. Dkonoruueckue haktopsl (4 yaca)

Tema 6. CtpykTypa 3xKocucteM (6 yaca)

Tema 7. buocdepa — rmodanpHas sKocucteMa (2 yaca)
Tema 8. buocdepa u uenosek (3 yaca)

Obs3arenbHbIe pabOThI Konrponsnas pabdora 1 no Temam 2, 3, 4
(c ykazanueM BH1a pabOTHI Kontponbnas padota 2 o remam: 5, 6, 7, 8

Y UX KOJIMYECTBA)

IHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpe/eNICHUs] TMOAXOM0B K (POPMHUPOBAHUIO COACpX)aHUS Y4eOHOTO MpeamMera
«buonorus» coctaBwiIM: KoOHUeNTyaidbHble Tnonoxkenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IICJIEH, COJEp)KaHMs, pPE3yJlbTaToB OOy4YeHUS U
TpeOOBaHUI K yPOBHIO IMOATOTOBKH BBITYCKHUKOB, MTOJIOKEHHUS 00 OOMIMX ENSIX U
MPUHITUIIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obuiero oOpaszoBanusi B Poccuiickoii ®enepanuu, a TakkKe IMOJOKEHUS O
cnerudurke Ouosornu, €€ 3HAYCHUH B TTO3HAHWHU JKHBOUW TIPUPOIBI U 0OCCTICUCHUH
CYILIECTBOBAaHUSI YeloBeYecKOoro obimiectBa. CoOrjiiacHO Ha3BaHHBIM TOJIOKECHHSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIIMH IMPOTPAMMBI TI0 OMOJIOTHH H €€ CTPYKTYpa.

[IporpaMmma 10 Ouonoruu AaéT TpPEINCTaBICHHE O IeNAX, 00 obmen
CTpaTeTuu OOy4YeHHWs, BOCTIHTAHHWS W Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yaeOHOTO TmpeameTra «buosorusy», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
collep)KaHWe, €ro CTPYKTypy, pacupeneieHue Io pasieraM U Temaw,
PEKOMEHIYEMYIO TIOCIIEIOBATEIHHOCTh M3YUCHHsI YUEOHOTO MaTrepuana ¢ yuyeToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0Opa30BaTEIHLHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOIUXCA.

B nmporpaMmvMe mo OuoNOTMHM TaKXKE YUYWTHIBAIOTCS TpPeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEJAMETHBIM pe3yJibTaTam
oOyueHrss B (OPMHPOBAHWHM OCHOBHBIX BHJOB  Y4YCOHO-ITO3HABATEILHOMN



NEeATENbHOCTH/YUEOHBIX JEHCTBUNM OOYYalOIIMXCA TIO0 OCBOCHHUIO COJCPKAHUS
OMOJOTNYECKOTO 00pa30BaHMUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaiM30BaH
IOPUHLUI TPEEMCTBEHHOCTH B HU3y4YeHHH Ouonoruu, Ojaromaps yemMy B HeH
IPOCMATPUBAETCA HAIMPABICHHOCTh HAa Ppa3BUTHE 3HAHHUM, CBSI3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYyYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e KM3HM M OEpeHbIM OTHOUIEHHMEM K OKpYXalolled MpUpOJHOU cpene.
[TorTOMy Hapsy ¢ U3y4yeHHEM OOIICOMOJIOTHYECKUX TEOPUM, a TaKKe 3HAHUUI O
CTPOEHUU JKUBBIX CHCTEM Pa3HOTO PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH yAENEHO BHHUMaHHUE HCIOIb30BAHUIO
MOJIYYCHHBIX 3HAHUUM B MOBCEHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM dYHCie: MPOPUIAKTHKY HACIEICTBEHHBIX 3a00JIEBaHUN YelOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUs HKOJIOTUYECKU
1eJIeCO00Pa3HOro TMOBEACHUA B OKpYy)Kalollled NpUPOJHOM cpene, aHaIu3a
BIIUSIHUS XO3SUCTBEHHOW JESTEIBHOCTU 4YEJIOBEKa Ha COCTOSHHUE MPUPOIHBIX U
HCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIATHON HAPaBICHHOCTH
y4yeOHoro npenmera «buosorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 00ECTICUeHUS
YCIIOBUH ISl pEIIeHUsI OJJHOM U3 aKTyaJbHBIX 3a7au IKOJIHLHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT QGopMuUpoBaHHE Yy  OOydaroIIUXCs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorusst Ha ypoBHE cpemHero oOmero oOpa3oBaHHs 3aHHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (GopMUpPOBaHUE y OOYYAIONIUXCS TPEICTABICHUNU O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIUYHUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
YCIIOBUSL  JUIsi:  TIO3HAHWS  3aKOHOB  JKMBOM  MpUpOAbl, (GOPMUPOBAHUSA
(yHKUIHMOHANBHOM TI'PAMOTHOCTH, HaBBIKOB 30pPOBOrO0 W Oe3omacHoro oopasa
AKHU3HHU, SKOJIOTHUYECKOTO MBIIICHHUS, [IEHHOCTHOTO OTHOILIEHUS K KUBOM MPHUPOJIE
U YEIIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UMEET TAKXKEe JUTSl PEIICHHUS BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  odmero  oOpa3oBaHUs,  COIMAIM3ALNN
oOyuaromuxcs. M3ydyenune 6uonorun obecneynuBaeT ycioBHs Uil (POPMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHKAIIMOHHBIX W HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTETPAIlMM OWOJOTHYECKUX 3HAHUHU C
MPEICTABIICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PH3UKHU, XUMUU
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpeaHA3HAYCHHH y4eOHOro MpeamMera
«buonorus» cocraBUIM OCHOBY Ui ONpEIENICHUS TOAXOAOB K OTOOpY H



CTPYKTYPUPOBAHUIO €r0 COJIEp)KaHUs, MPEJICTABICHHOIO B MpOrpaMme IO
OMOJIOTHH.

OT60p coxmepkanusi yuyeOHOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYILIECTBJIEH C MO3UIUNA KyIbTypOCOOOPA3HOTO MOJXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOy4arouuecs JOJDKHbI OCBOMTh 3HAHUS W YMEHHUS, 3HAUYUMBIC ISt
dbopmMupoBaHus OOIIEH KyJbTYphl, ONPEACISIONIME aJCKBAaTHOE IIOBEJICHHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIC B IMOBCEIHEBHOMU
KU3HU U MPAKTUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATON cHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTBI COJIEPAKAHUSI, KOTOPBIE CIIY>KaT OCHOBOM JjIsi pOpMUpPOBaHUS
MPEJCTABJIEHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
IIEHHOCTHBIX  OpPHUEHTAlMSAX  JUYHOCTH, CIOCOOCTBYIOIIUMX  TI'yMaHH3aIluU
OMOJIOTMYECKOTO 00pa30BaHMS.

CTpyKTypuUpOBaHUE COJEp)KaHMS Y4YEOHOro Marepuajia B Mporpamme Io
OMOJIOTMU OCYIIECTBIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIIBHBIX OCOOSHHOCTSX KUBOW IPUPOJIBI, O €€ YPOBHEBOM OpraHU3allud U
ABOJIIONMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIICIYIONINE COJiep KaTeIbHbIe JIMHUU: «buosorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KieTka kak Ouosiormyeckass cucteMa», «OpraHu3M Kak
ouosornueckas cucrema», «Cucrema U MHOrooOpasue OpPraHU4YeCKOro MHUpPay,
«IBOJIIOLIMS KUBOW MPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Ilens m3yuenus ydebHoro mnpeamera «buosjorus» Ha 0a30BOM YpPOBHE —
OBJaJIcHUE  OOYYalOIUMHCS  3HAHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAJIBLHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra MW MPUOOpPETEHUE YMEHUM
WCIIOIb30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JEHCTBHUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOIBI U PEIICHUS PA3IMYHBIX )KU3HECHHBIX MPOOJIEM.

JlocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosmorus» Ha 6a30BOM
ypOBHE 00€CTIeUrBACTCSI PEIICHUEM CIISAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMHUCS CUCTEMbl 3HAHUM O OUOJOTHUECKUX TEOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIAX, CIYKAIIMX OCHOBOM
U1 (OPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
MEeTOJ[aX HAy4YHOr'0 MO3HAHMS, CTPOCHUH, MHOTOOOPa3ul M OCOOEHHOCTSX JKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3AINU, BBIAAIOIIUXCS OTKPHITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopMmupoBaHre y OOYYaIOIMMXCS IMO3HABATEIbHBIX, WHTCIUICKTyIbHBIX |
TBOPYECKHX CIIOCOOHOCTEH B IpOIECCe aHaln3a JaHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMU HAyYHBIX B3IVISIIOB, MJAEH M TOAXOJOB K HM3YyYCHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy OOy4Yarommxcs OOmed KyJIbTyphl, (YyHKIIMOHATIHLHOU
I'PAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIEHUBATH SBJICHUS OKPYXKAIOIIETO



MHUpa >KUBOW MPHUPOJLI HAa OCHOBAHWM 3HAHWWA U OIBITA, MOJYYCHHBIX IPHU
U3y4YEHUU OMOJIOTUY;

dopmupoBaHre y OOydYaOIIMXCS YMEHHHA WIUTFOCTPUPOBATH 3HAYCHHUE
OMONIOrMYECKUX 3HAHWM B MPAKTHUYECKON EATEIBHOCTH 4YEIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH 1 arpoOHOTEXHOIOTHIA;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEIOBEKOM >KMBOMU
IPUPOIBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEM, COOTIOIEHUS STUYECKUX
HOPM TIpY TIPOBECHUH OMOJIOTUYECKUX UCCIIeIOBAHU;

OCO3HAHUE IICHHOCTH OWOJIOTUYECKUX 3HAHWM ISl TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBL, A1 (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTH M0 OTHOUIEHHUIO K OKPY>KaloIlel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOmiero oOpasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTE€NbHBIM YYEOHBIM MPEIMETOM, BXOSIIMM B
COCTaB MpeaMeTHOMN obnactu « EcTecTBEeHHO-HAYUYHbIE PEIMETH.

J{nst u3yueHust OMoJI0ruu Ha 6a30BOM YPOBHE CPEJIHETO 00111eT0 00pa3oBaHUs
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYCCKUMU H
JPYTUMHU €CTECTBCHHBIMH Haykamu, (pusocodueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Owomormu B (GOpMHUPOBAaHUM COBPEMEHHON HAyYHOW KapTHHBI MHUpA.
CucreMa OGMOJIOTMYECKUX HaYK.

MeTo1bI TO3HAHUS )KUBOW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpEHUe, KIacCU(PUKALMs, MOJEIUPOBaHUE, CTaTHUCTHYECKas 00paboTka
JTAHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KUBOU PUPOJIBI».

JlabopaTopHbIie M IpaKkTHYecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Mcnonp3oBaHuE pa3IWYHBIX METOJOB MpPH
U3Y4YEHUHU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTEMBbI U X OPTraHU3AIUA.

Kubie cuctembl (OMOCUCTEMBI) KaK MPeIMET u3yueHust ouonoruu. OTinune
JKUBBIX CUCTEM OT HEOPTAHUYECKOM ITPUPOIBI.

CpolicTBa OMOCHCTEM U UX pa3HO0Opasue. YPOBHU OpraHU3aIMU OMOCUCTEM:
MOJIEKYJISIPDHBIM, KIETOYHBIM, TKAHEBbIM, OpPraHW3MEHHbIA, MOMYJALMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeOIeHOTHYECKUIT), OnoCchEepHBIA.

JlemoHcTpanum:

Tabnuipl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3alNU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojenb MmoJiekysbl JIHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XHAMHUYECKUM COCTaB KIETKH. XHMHUYECKHE JJIEMEHTHI: MaKpOAJIEMEHTHI,
MHKpPO3JIEMEHTBI. Bosia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMM BOABI WU MHHEPAIbHBIX BellecTB B kieTke. [loanepkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u crpoeHure O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJKOB.
He3ameHnmble 1 3aMEHUMBIE aMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKyNbl (TEpBUYHAS, BTOPUYHASl, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
byHKUIUN OENKOB.



®depmentsl — Ouonormyeckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHoct. KodepmeHTtsl. ButamMuHsbl.
OTanuust GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrineBoabl: MoHOcaxapuabl  (Ta0ko3a, pubo3a u  JAe30Kcuprbdo3a),
aucaxapujipl  (caxaposa, JaKTo3a) M noiMcaxapuibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurmuuepunbl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble  cBoiicTBa. buonormdyeckne ¢yHkumu JunuaoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIMMHIO0B KaK UICTOYHUKOB SHEPTHUHU.

Hykneunossie xkucnorsl: JHK wu PHK. Hyxneotnnsr — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JTHK. Crpoenue u pynkiuu PHK.
Bunasl PHK. AT®: ctpoenne u pyHKIMH.

[{utonorus — Hayka o kieTke. Kiletounas Teopust — mpuMep B3aUMOAEUCTBUS
unen u (paKkToB B HAYUYHOM MMO3HAHUU. MeTOIbl U3YUEHUS KIETKHU.

Knerka xak 1emoctHas >kuBas cuctema. OOmme NpU3HAKA KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynsl JIHK kak renerudeckuit ammapar,
cuUcTemMa CUHTe3a Oelka.

Tumbl KJIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. OCOOEHHOCTH
CTpPOEHUsI NMPOKapHOTHYecKON kieTku. Knerounas creHka Oakrepuil. CtpoeHue
AYKApUOTHYECKON KjIeTKH. (OCHOBHBIE OTJIMYHMS PACTUTEILHON, >XUBOTHOM H
IpUOHOMN KJICTKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIMKC, UX
¢ynkuuu. [1nazmarnueckas meMOpana, e€ cBolicTBa U pyHkuuu. [{luTomnasma u eé
opranouipl. OnHoMemOpannbie opranounbl kietku: JIIC, anmmapat ['onbmxw,
au30coMbl. [101yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHAPHH, IUIACTHBI.
[IpoucxoxxieHne MUTOXOHJpUH W TuIacTuh. Bunbl 1actun. HememOpaHHbIC
OpraHOUJbl KJIETKH: PUOOCOMBI, KJICTOUHBIA IIEHTpP, ILEHTPHUOJU, PECHUUKH,
KryTUKUA. OYHKIIUU OpraHOUI0B KJIETKU. Britouenus.

Anpo — perynaropHsiid 1ieHTp KieTku. CTpoeHue smpa: siaepHas o00I0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

[wnarpammer:  «PacnpeneneHne XUMUYECKHMX JJIEMEHTOB B HEXUBOWU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuier u cxembl: «lleproguueckass TabnuIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyIbl BoJb», «bnocunres 0enkay, « CTpoeHHE MOJIEKYJIbl OEJIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotsl. JJHK», «CtpoeHne MoneKybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHuE paCTUTENBHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue siaipa KIETKN», « Y TIeBOAbDY, «JIunuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHME [UIsl TMPOBEACHUS
HaOMIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKPOIpENnapaThl PAaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabota Ne 1. «M3yyeHue KaTaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora No 2. «lM3ydeHwe CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OIHCAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WM METa0oIU3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTaboau3ma.

Tumnbel oOMeHa BellecTB: aBTOTPOHBIA U rerepoTpodHsbiil. Poib ¢pepmeHToB
B OOMEHE BEIIECTB U MPEBPALIEHUN IHEPTUU B KIIETKE.

®orocunTte3. CmeroBas W TeMHOBas (¢a3bl (GoTocuHTE3a. Peaknuu
dotocunrteza. IpdexTuBHOCTh PoTocMHTE3a. 3HaAUeHHE (HOTOCUHTE3A IS KU3HU
Ha 3emsie. BiausiHue ycinoBuil cpeibl Ha (DOTOCHHTE3 U CIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIOINe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMJIe.

DHepreTnuueckuii oOMeH B KjeTke. PacierniieHue BemecTB, BBIIACICHHUE U
aKKyMYJMpPOBAaHHE DSHEPrud B KIETKE. OJTambl HHEPreTUYEeCKoro ooOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe oxkuciaeHUE, WIH KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPTETUIECKOI0 OOMEHa.

Peakiiuum wmatpuuHoro cuHrte3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauusi reHetuueckoil mHopmanuu B KieTke. ['€eHEeTMYeCKMd KOA U €ero
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHte3 PHK. Tpancnsuusa — 6uocunres
Oenka. Otanbl TpaHcasuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OounocuHTese Oenka.

Hexkinerounsie popMbl ku3HM — BUpYchl. UcTopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHS M JKM3HEHHOTO LHMKIAa BHUPYCOB.
bakrepuodarn. bonesnn pacreHuid, XKWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduimra yenoseka (BUY) — BozOyaurens CITM/]a.



OOpatHas  TpaHCKpHUIIIMSA, peBepraza W  uHTerpaza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxemsl: «Tumbl muTanusy, «Mertadomusmy, «MUTOXOHAPHUSY,
«HepreTudyeckuii ooMmen», «Xiopormiacty, «Potocuntes», «Crpoenue JIHK»,
«Ctpoenue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1ukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: moaenu-amminkanuu «Yaoenne IHK u tpanckpumiusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTounblii UK, WIM >KU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mpoTtekaromue B HHTep(daze. Perumkanus — peakuuss MaTpUYHOTO
cuateza JIHK. Crtpoenne XpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIMTITON AHBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPHI. Xpomatuasl.
[{uTosIOTMYECKHE OCHOBBI PAa3MHOXKEHUSI W  HWHIUBUIYAJIbHOTO  PAa3BUTHS
OpPraHu3MOB.

[enenne knetkn — muro3. Craguu mutosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAaINSIX MUTO3a. BHOJIOrMYECKU CMBICI MUTO3A.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe u nmoyioBoe. Buasl Oecronoro
Pa3MHOXEHUS: JICJICHUE HAJBOE, ITOYKOBAHHE OJHO- M MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE [T CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIIOJIO0TO.

Meiio3. Craguun wmeiiosza. IIpoiiecchl, TpOUCXOAIINEe HA CTAAUSAX MEHo3a.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buomormyeckuid CMbICT U
3HAYEHHUE MEN03a.

["ametorenes — mporecc 0Opa3oBaHUsSI MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKH M sAuYHUKUA. OOpa3oBaHWE U Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMeT (CrnepMaTo30u]l, SHMIEKJIeTKa) — CHEepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMs SULEKIETOK M crepMaTo30uaoB. OIIog0TBOpPEHUE.
[TapTrenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOTeHe3). OMOpPHOHAIILHOE  pa3BUTHE
(amOpuorenes). Dtamnbl YMOPHOHAIHHOTO PAa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJnieHue, racTpyisiuus, opraHoreHnes3. IloctamOpuoHanbHOe pa3zBuTHEe. TUIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHSI: TPSAMOE, HempsMoe (IMYuHOYHOE). BrmsiHme



Cpeabl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YpOJCTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOI'O PACTECHUS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xkneTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsi nmukin», «Permmukanus JHK», «Mwutosy,
«Mernos», «IIpssMoe n HenmpsIMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeKay, «OCHOBHBIC CTaAUNU OHTOI'CHE3a).

O6opynoBaHue: MMKPOCKOTI, MUKPOIIpENapaThl «CniepmMaTo30u sl
MJICKOTIUTAIOLIETO», «SHIEeKIeTKa MiIeKonuTarnero», «Kapuokuies B KIeTKax
KOpEIIKa JyKa», MarHuTHAas MOJENb-alIuIuKauusa «/leieHne KIEeTKn», MOJIEIb
JIHK, monmenp MmeTadha3HOit XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromenwe muTOo3a B KIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpEnapaTaxy.

Jlaboparopuas pabora Ne 4. «M3ydeHwe CTpOEHHS TOJIOBBIX KIETOK Ha
FOTOBBIX MHUKpOIIpenaparax.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuxku. Mictopus pa3BuTus reHeTUKU. Posb uTonoruu
U SMOPHOJIOTUU B CTAHOBJICHUM TE€HETUKH. BKilajm pocCHUUCKUX UM 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKH. METOIbl TEHETUKH (THOPHI0IOTHICCKUM,
IIUTOTCHETUYECKUN, MOJIEKYJISIPHO-TeHETUUECKU). (OCHOBHBIE T€HETUUYECKHE
noHsTUs. ['eHeTn4yeckas CHMBOJIMKA, UCMOJIb3yeMasi B CXeMax CKPEIIUBaHUMN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIEHHBIE . MeHenem.
MonorubpuHoe CkpelMBaHue. 3aKOH €AUHO-00pa3usi TUOPUIOB MEPBOTO
nokoyieHus. IlpaBuino JOMUHMpOBaHMS. 3aKOH pACHICIJICHUS IPU3HAKOB.
['unore3a ynuctotsl ramer. [1oaHOE M HEMOJTHOE IOMUHUPOBAHUE.

JurubpupHoe  CKpeliMBaHWe. 3aKOH  HE3aBHCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
Ananu3upymolee ckpenuBanue. Fcrnoap30Banne aHaIM3UPYIOUIEr0 CKPENMBAHUS
JUISL OTIPEJICIICHHSI TCHOTHITA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. Pab6ora T. Moprana mo
CUECIUICHHOMY HACJIEJIOBaHMIO FeHOB. HapynieHue CuerieHus reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpoMOCOMHasi TEOpUsI HACIEACTBEHHOCTH. | €HETUYECKHUE KapThI.



['enernka nosia. XpoMOCOMHOE OIIPEAEIICHHE I0JIa. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. l'oMoramMeTrHble W reTeporaMmeTHble opraHu3mbl. HacnemnoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. Bl ”3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKANMOHHON M3MEHUYNBOCTU. BapraniioHHbIN psifi ¥ BapyuallioOHHAsl KpUBasi.
Hopma peakunn npusHaka. KonuecTBEHHbIE M KAaYECTBEHHBIE MPU3HAKU M HX
HOopMa peakuuu. CBolicTBa MOAN(DUKAIIUOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, WM T€HOTHIMYECKAas, W3MEHUMBOCTh. KoMOMHaTHMBHas
W3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIECC — OCHOBAa KOMOWHATHBHOU
W3MEHUYMUBOCTU. MyTanmoHHas u3MeH4uBoCTh. Kitaccudukanusi MmyTainuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa v mpuuuHbl MyTanuid. MyTareHHbie (pakTophbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaclencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T€HETUKH
YyeJioBeKa: TeHeaIorMueCKuil, OJIM3HEIOBBIN, IMTOTCHETUUECKUI, OMOXUMUYECKUH,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIECIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBeHnbsie 3a00JIeBaHUS 4YeEIIOBEKAa: TI'C€HHBIC OOJIC3HU,
0O0JIE3HN C HACJIEICTBEHHOW MpEeApacHoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckne H reHepaTuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUArHOCTUKHU, TPOPUIAKTUKA U JICUEHUSI TEHETUYECKUX
0osne3Held. MenuKO-TeHETUYECKOE KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIAMIIMHCKON
TeHETUKH B MPEAOTBPAILICHUH U JICYEHUN TeHETUYECKUX 3a00JIeBaHU YeTTOBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupr w  cxembl:  «MOHOTMOPUAHOE  CKpELIMBAHME U €ro
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHHS] M €ro LHUTOre€HeTHYecKas
OCHOBa», «3aKOH  4YHUCTOTBl  Tamer», «JlurubpugHoe  CKpelIuBaHUEY,
«llutonornyeckue  OCHOBBI ~ JMTMOPUIHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3auMoznencTBue aIeNbHBIX TE€HOBY», «l'€HeTHMueckne KapThl pacTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moya», «3aKOHOMEPHOCTH HAcCleIOBaHUs,
CLUEIUIEHHOIO0 ¢ IoioM», «KaprhoTumbl 4YeloBeKa W I KUBOTHBIX», «BHIbI
U3MEHUHUBOCTHY», «MoaudukanuonHas W3MEHUYHMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBuw», « MyTalmoHHasi U3MEHUYHUBOCTDY.

O6opynoBanue: Mojaenu-anIIMKauud «MOHOTHOPUAHOE CKpELIMBAaHUEY,
«HemonmHnoe momuHupoBanue», «Jurnbpumnoe ckpemmBaHuey, «llepexpéct



XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3zodpuna» (Hopma, MyTanuu
(bopMBbI KPBUIBEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

Jlabopatopuast pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HAa TOTOBBIX MUKPOTIPEapaTax.

JlaGoparopnas padora Ne 6. «3yyenne MoaudUKaIIMOHHOW U3MEHUUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOID.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30¢duibl Ha TOTOBBIX
MHKpPOIpENapaTax».

[Ipaktnueckass pabora Ne 2. «CocraBieHuE€ W aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IPOLECC. 3aPOKIAECHUE CEIEKIUU U JOMECTUKALM.
VYuyenue H. UW. BaBunoBa 0 1EeHTpaX NPOUCXOXKIACHUS U MHOrooOpas3us
KYJbTYPHBIX pacTeHUuM. LIeHTpbl MPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
Opo/JIa, ITaMM.

CoBpeMeHHbIE METObI CeNeKIMU. MaccoBbli U MHAUBUAYAJIbHBIN OTOOPHI B
CENIEKIIMM pPACTEHUM U KUBOTHBIX. OLEHKa JKCTEpbEpa. bIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHUE YHUCTHIX JIMHUMH.
['erepo3uc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWe — ayTOPUIUHT.
Otnanénnas rtulpuauzanus U e€ ycrexu. VCKycCTBeHHBIM MyTareHes U
MOJIyYCHUE TIOJUIUIOUAOB. [lOCTHMKEHUA CENEKIUU PpPACTCHUH, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorusi Kak OTpacib MNPOWU3BOACTBA. ['€HHAsi MHXKEHepHUs. OTalbl
co3manusi pexomOunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas
nHxeHepusd. Kiietounsle KyJnbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KionupoBanre BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkojornyeckue W dtudyeckue  npobmembl. MO  —  reHermyecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanum:

[Toptpersi: H. W. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
MBaHOB.

Tabnuiel U cxeMbl: kapta «lleHTpbl NPOUCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTtenui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenmity, «OTnanéHHas rudpuausamnus», «Padboter akagemuka M. ®@. liBaHoBay,
«lomummongus», «OOBEeKThI OuoTexHONOTUM», «KieTouHnele KyJabTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH IOJOB U KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuit « CenbCKOX03SIMCTBEHHBIE PACTEHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHXKEHUS CEJEKIMM pacTeHUH W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpennoceuUlku BO3HUKHOBEHUS OBOJIOLMOHHOW TEOPUU. OBOJIFOLHUOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHuEe 3>BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CuzerenscTBa 3BoyOnUHU. [lameoHTOIOrMYECKHE: IOCIIEI0BATEIBHOCTD
NOSIBJICHUS BHUJIOB B MaJICOHTOJOTMUYECKOW JIETOMHUCH, NEePEeXOJHbIe (HOPMBIL.
buoreorpaduyeckue: cxocTBO U paznuune GpayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMyusi 3SMOPHUOHOB pa3HBIX BHJIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHbBIE, aHAJIOIMYHBIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTel y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHJIbI 3BOJIONUU BUJIOB 1O JlapBuHYy (M30bITOYHOE
pPa3MHOYKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeiIEHHAass W3MEHYHMBOCTD,
0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosiouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosrorus. [lomyasuus kak eAMHNUIA BUAA U SBOIIOLUN.

JBvxymue cuibl ((pakTopbl) BOJTIONMKA BUAOB B Mpupojae. MyTalmoHHBIN
npolecc ¥ KOMOWHATHBHAs W3MEHUYHMBOCTh. [lOMyNslMOHHBIE BOJHBI U Jpeud
reHoB. M30s1us 1 MUTpanus.

EctecTBeHHbI1 0TOOp — HamnpaBigomuil Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. Ilpumeps
pPUCTIOCOOJIEHU y opraHu3MOB. ApoMoph03bl U UAHO-aAaNTAI|H.

Bun wu  BugooOpazoBanue. Kputepun Buzma. OcHOBHbIE  (OpMBI
BUI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHYECKOE.

MakposBomonusi. PopMbl  3BONIOLUM:  (QUIETUYECKas, JUBEpPreHTHas,
KOHBEpreHTHasl, napayienbHas. HeoOpaTuMocTb 3BOTIOIUH.

[TpoucxoxieHne OT HecleUUaTu3upoBaHHBIX NpenkoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguaiusl.

JlemoHcTpanum:



[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, ®. Mrosuiep, A. H. Ceepios.

Tabnuupl u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbsl  OopbOBI  3a
cylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHorooOpasue  TOpOA  JKUBOTHBIXY, «Tonmynsummy, «MyTaunoHHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Ununoamanrammm», «OO0mmas aereHepanusy,
«/IBmKymune cunbl dBomoIMn», «Kapra-cxema wapuipyrta mnyrtemectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «IIpuCrnocoOI€HHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUO00PA30BAHUE).

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
HaOOp IUIOMOB U ceMsiH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBJICHUS SBOJIIOLUNY, 00BEMHAA MOJEIb
«CTpoeHue TOJIOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpaduyeckas kapra wmupa, KoOJUIeKIusg «DOpPMBI COXPAHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHWi», ™onenb ammmkauus «llepexpéct
XpOMOCOM», BiIaxHble Tmpemnapatel «Pa3zButue Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapaT «/lpo3zodpuna» (HopMa, myTtanuu (OpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHass pa6ora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTUYECKOMY
KPUTEPHUIO).

JlabGoparopHas pabora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HM Ha 3emJie.

JloHaydHble TpPEACTABICHUS O 3apOoXKICHUM XKWU3HU. HayuHble TUMOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: abuoreHe3 u mnaHcnepmus. XHUMHUYecKas
ABOMIIOIMS. AOHUOTEHHBI CHUHTE3 OpPraHUYECKHMX BEIIECTB W3 HEOPraHWYECKHX.
OKCHepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKOW 3BoOIMKY. HavaibHble 3Tarbl
ouonornyeckoit aBomoruu. ['unoreza PHK-mMupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. llepBble KIETKM W HX HBOJIIOLMS.
®opMupoBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
nporepo3oiickasg 3pbl. [laneoszoiickas 3pa u e€ mnepuojbl: KEeMOpPUNUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Mes3o301cKas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUNA, MEJTOBOM.

KaiiHo3oiickass 3pa W €€ MNepuojabl: MAJICOT€HOBBIM, HEOrE€HOBBIN,
AHTPOITOTE€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
XKUBOTHBIX. [losIBiIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro Mupa Kak OTpakeHHe OdBOMOIUU. OCHOBHBIE
CUCTEMATHYECKUE TPYIIbl OPraHU3MOB.

OBoJOLMA YeI0BeKa. AHTPOIIOJIOT U KaKk Hayka. Pa3BuTue npeacTaBieHuii o
MPOUCXOKJIECHUHN YeloBeKa. MeTroabsl u3ydeHus aHTponoreHesa. (CxoncTtBa u
pa3INyuus YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBrxymue — cuiabl  ((pakTopsl)  aHTPOINOreHE3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHBI 0TOOp. OOImIecTBeHHbII 00pa3 KU3HH,
W3TOTOBJIEHUE OPYIUN TPyAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoexk npsaMoxoxsaumui, YemoBek HeaHIEpTAIbCKUM, YenoBek
pa3yMHbIil. Haxonku HCKONaeMbIX OCTaTKOB, BPEMsl CYILIECTBOBaHHSA, 00JACTh
pacmpocTpaHeHus, 00EM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHUA.

UYenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachkl:  €BPONEOUHAs
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (PKBaTopuaibHas),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYIIECTBOBaHWA. EIMHCTBO 4enOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpers: ®@. Pemn, JI. ITactep, A. M. Onapun, C. Mumutep, I'. IOpu, Y.
JapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cHcTeMbl», «Pa3Buthe
opraHudeckoro wmupa», «PacrurenpHas kinerka», <«OKMBOTHas  KIeTKay,
«IIpokapuornueckas kierka», «CoOBpeMEHHasi CHCTEMAa OPraHUYECKOTO MHPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMS YEJIOBEKAa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJIOIMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBEKay», «llpeBHeummue moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JTION», «HeaoBeUecKue pacol».

O6opynoBanue:  mynsiku — «lIpoucxoxkaeHue  4denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEPTajblld, KPOMAHBbOHILIA), CIENKH WU
M300paXeHUsT KaMEHHBIX OpYJIHUM MEepBOOBITHOIO YeNoBeKa (KaMHU-YOMMEPHI,
pyOmma, ckpebia), TeOXpoHOJOrHueckass Tabmuma, Koyekuus «Dopmbl
COXPaHHOCTH MCKOIIAEMBIX JKUBOTHBIX M PACTEHUI.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Tpaktuueckas padorta Ne 1. «M3ydeHue MCKOMAEMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).



OKckypcus «IBOJIOLUS OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIW WA KPACBEIUECKUN MYy3€il).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKoJorus Kak Hayka. 3afadd ¥ pa3Jenbl 3KOJOTHH. MeTOobl 3KOJIOIrMYECKUX
UCCJIEI0BaHUI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (akrtopel. Krnaccudukanus skonoruueckux (akToposB:
abMoTHYecKue, OMOTHYECKHME U aHTPOIOreHHble. JleMCTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (akTOphl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[Ipucnocobnenust  OpraHu3MOB K  JIWCTBHIO  aOMOTUYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (akTOpBHI. Bunbel  OMOTHMYECKMX  B3aUMOJCHCTBHIL:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyalu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIH3M,
HeUTpaiu3M. 3HauyeHHEe OWMOTHUYECKUX B3aUMOJEHCTBUNA [UJI CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOUIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKU nomyisuuu. OCHOBHBIE IOKa3aTENH
NOMYJISILMN: YHCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[nHaMuka YuCcI€HHOCTHU MOMYJISIUUN U €€ PEryJIALUs.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llonmymsimun», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTHU NOMYJISIuU UHAY30puu-Ty henbkuy, «[lumessie nemnmy.

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

Jlaboparopnas pabota Ne 3. «Mopdosnornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOMTAHUS.

Jlabopatopnas pabota Ne 4. «BnusHue cBeta Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloncyér miI0THOCTH NOMYJSUUNA pa3HbIX BUIOB
pacTeHU.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CHCTEMBI.

CooO1miecTtBO opranu3moB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
NpPOCTpaHCTBEHHasA, Tpoduueckas (muimieBasi). Bunpl-nomunantel. CBsi3u B
OHOLIEHO3E.

Okonoruyeckne cucteMbl (3kocuctemsbl). llonsitue 00 »skocucreme u
ouoreoneHoze. DOyHKIUOHAJIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (muineBbie) YPOBHU OHKOCUCTEMBI. [luileBble 1€MW W CETH.
OcCHOBHBIE TOKa3aTeIu HKOCUCTEMbI: Ouomacca, MNPOAYKIUSA. DKOJIOTMYECKHE
nupamMuabl: NPOAYKUWH, YHCIEHHOCTH, Ouomaccbl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPEryJiALHus, pa3BuThe. CyKueccus.

[TpupoaHble IKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOreHHBIE  3KOCUCTEMBL.  ATPO3KOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak QaxTtop ycroilunBocTH 3KocucTeM. CoxpaHEeHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiiel, coctaB U CTPyKTypa
ouochepnl. XKuBoe BemectBO U ero gpynkuuu. OcobeHHOCTH Ouochepbl Kak
JI00aNbHONM 3KOCHCTEMBI. J[MHaMHuecKoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOreOXUMHYECKHE ITUKIIBI 3JIEMEHTOB (yriepoja,
a3oTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHUsI B Onocdepe.
['o6anbHbIE YKOTOTUYECKUE TPOOTIEMBI.

CocyiiecTBoBaHHE IPUPOABI " YeJIOBEYECTBA. CoxpaHeHue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA pallOHATBLHOTO
yOpaBJICHUS] TMPUPOJHBIMU pecypcaMu M HX HCHOoJNb30BaHue. JlocTukeHus
OHMOJIOTUHU U OXpaHa NPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmumer u cxemsul: «llumeBple nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJOTUYECKAs] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOro Jjeca», «buoneno3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCUCTBHUS HA Ipupody», «BaxHeWmmne HCTOYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BoA», «[louBa — BakHeilIIasi cocTaBisiomas
ounochepp», «DakTopsl Aerpaganuu nousy», «llapaukoBeiil 3ddexT», «DakTopbl
paZMOaKTUBHOTO 3arpsA3HeHuss Ouocdepb», «OOmas crpykrypa Ouocheps»,
«PacnpocTpanenne xu3Hu B Ouochepe», «O30HOBBI »dKpaH Ouocheps,
«KpyroBopoT yriepomaa B Ouochepe», «KpyroBopor azota B mpupoe».

O6opynoBaHue: MoJieNb-anmuiukanus « TunuuHble OMOIICHO3bI», Tepbapuii
«PacturenbHble cooluiecTBa», Kojuiekuuu «buonenos», « Bpenurenn BaxHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM PACTCHUH W
YKUBOTHBIX, MIPUHAJJIEKAIINE K PA3HBIM 3KOJIOTMYECKHM TPYIIIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanmu, u300paxeHUs OXPaHIEMbBIX BHUIOB
PacTEHHI U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA IIPOTPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBnuBaioTcs TpeOOBaHUS K pe3ysibTaTaM
OCBOCHHUS  OOyYaIOIMMHUCS TporpaMM CpeaHero oOmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX pE3yJIbTAaTOB OCBOCHUS mHpeaMera «buosiorus»
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHKWE OOYYaIOIMMUCA POCCUICKON
TPa’KIaHCKOW MJICHTUYHOCTH — FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOONPEACIICHUIO, HaJWYue MOTHBAIlMM K OOyYeHHMIO OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUUYECKUX TPAMAUIMN pPa3BUTUS OUOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
JIESITEIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIW4YHWE HKOJOTMUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS MpeamMeTa «buonorus» AOCTUTarOTCS B
CINHCTBE YYEOHOW ¥ BOCMUTATEIHHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COIMOKYJIbTYPHBIMHU, HICTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU I[ICHHOCTSIMH, TPHHATHIMUA B OOINECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUS] W CHOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHHUS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPEHHEHM TMO3WLMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY TPyJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOI'0 YBa)KCHHS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACICAUIO U
TpaJuIMsIM MHOTOHAIMOHAJIILHOTO Hapoaa Poccuiickoir Denepaiuu, Tpupoae u
OKpYXKarolleH cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTpakaTh FTOTOBHOCTh U CIIOCOOHOCTh 00Y4YarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW TMO3UIIMECH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
ONbITA U ONbITA JACATEILHOCTH B MPOIIECCE peaan3alid OCHOBHBIX HAIPaBICHUHN
BOCIIUTATEIIbHOM JICSTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaIaHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTb TPAXKJAHCKOM MO3UIIMK 00YYaIOIIEeTrocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MIPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATENbHBIX 3aJlay, BHIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TIO3WIMIO 110 OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBITIOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENLCKUX 3a7ady, YBaXXKUTEIBHOTO
OTHOILIGHHSI K MHEHHUIO OIIMOHEHTOB MPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXKIaHCKOH UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoy, ropmoctm 3a CBOM Kpad, CcBOKW PoauHy, CBOW S3BIK WU KYJIBTYPY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO M MAMSATHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BUTHE OWOJOTHMH, TOHUMAHUs 3HAYCHHs] OHWOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3ammte OtedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cy1b0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCHICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJMTEIISIM, CO3/JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauiusaMu HapoioB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHONIIEHHWE K MHPY, BKJIIOYAasi ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBUS JKMBOI IPUPOJIbI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSBIISITH KAYECTBA TBOPUECKOU JTMUHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOopMUPOBAHMSA KYJAbTYPHI 310POBbS U
IMOIMOHATIBLHOTO 0JIAarONnoJIyuns:

NOHMMaHHE W peajlu3alnus 370pOBOro U 0e30macHoro oopasza >KU3HU
(3mopoBoe  TUTaHUE, COOJNIOJICHWE TUTHEHUYECKUX TpaBWI W HOPM,
cOAIaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryspHas Quanyeckas
aKTUBHOCTbH), O€pEeXHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAHUE UEHHOCTH MPaBUJI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHUE TMOCIEICTBUI U HEMPHUATHS BPEIHBIX MPUBBIUCK (YHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBA, TPYI0JII00UE;

TOTOBHOCTh K AKTHMBHOW JAEATEIBHOCTM TEXHOJOIMYECKOW M COLUAIBHOU
HaIpaBJI€HHOCTH, CIOCOOHOCTh MHUIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITENHHO
BBINIOJIHATH TAaKYIO JIE€SITEIbHOCTB;

UHTEpEeC K pa3lnyHbIM cepaM MpodhecCHOHATBHON JesATeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyayiied mnpodeccun | Pealru30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH I[€J€CO00pa3HOE OTHOIICHHE K TNPUPOJAE KaK HCTOYHHUKY
JKU3HU Ha 3EMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TOCTYNKOB W OLEHKHM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYXKarOLIEN Cpe.Ibl;

OCO3HAaHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOjeM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpPUOOpETaeMble MNPU H3YYEHUU OHOJIOTHU
3HaHWSI W YMEHHUS TIPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOOIONb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIIOB,
AKOCUCTEM, OHOChEpPHI);



AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
IPUPOIAHON Ccpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCIIEICTBUSA MPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYHUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJICHHS, YKOJOTUYECKON KYJIbTYPHI,
OmbITa NEATETbHOCTH 3KOJIOTHUYECKOU HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBATbCS UMM B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIIBHOMN
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTHUUECKOMN ESATEIBHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJoOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YMTATEIbCKOW KYJbTYpbl KaK CpEIICTBa
B3aUMOJICMCTBUS MEXKIY JIFOJbMU U ITIO3HAHKS MUPA;

NOHUMaHUEe crnenu@uku OWOJOTUM KakK HAyKd, OCO3HAaHUA €€ poJu B
bopMHpPOBaHUY PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYXKalollleM MHUpPE KaKk O €IMHCTBE IPHUPOJIbI, YeJIOBeKa U
oOllecTBa, B MO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHHH MpoOsiemM
COXPAHEHHUS] TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJOTHUU JJII COBPEMEHHOW IMBHIIM3AINH:
oOecrieyeHus: HOBOT'O YpPOBHS Pa3BUTUS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPEeCcypcHble  MpoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeHl BbIXOJa U3 II00ATBHBIX AKOJOTHUECKUX MPOOJIeM U
oOecrieueHus1  Mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAlMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUHW OMOJOTHMYECKHUX 3HAHUM B IENIX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOYYarOIIHMXCS, (GOPMHUPYEMOM
IPY U3y4YECHUU OUOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUSA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TOJIydaeMble 3HaHWS [Jis aHajdu3a u
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEr0 MUPa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHHUE Jie7laTh OOOCHOBAHHBIC 3aKIIFOUCHHMsSI HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOIb30BaTh OUOJOTUYECKHUE 3HAHMS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME LEHHOCTH HAYYHOWU JIE€SITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO M
caM000pa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSMHU.

METANIPEIMETHBIE PE3YJIbTATbI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHUS yuyeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble JJis1 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeUNU(PUKY METOJOB TO3HAHUS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SBJICHHE, MPOIECC,
cUCTeMa, Hay4YHbIM (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleloBaHue,  HaONIOJIeHWe,  HM3MEpPeHHe,  HKCIEPUMEHT U APYIux),
yYHUBEpCAJIbHbIE Yy4YeOHble JIeCTBHs (TIO3HABaTEJIbHbIE, KOMMYHHUKAaTHBHBIE,

pEryJISITUBHBIE), o0ecreynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
I'PAaMOTHOCTH ¥ COIMAIBHOH KOMIICTCHIIMH OOYYaloUIMXCs, CIOCOOHOCTh
00yJaronmxcs UCTIONb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JCHCTBUS B
ITO3HABATEIBbHOM U COLMAJIbHOM ITPAKTHKE.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIETo
00pa30BaHus JOJKHBI OTPaXKATh:

OBJaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbLHBIMU
AeMCTBUSMHU:

1) 6a30BbIe JJOTHYECKHE e CTBUSI:

CaMOCTOSATENTbHO  (OpMYyJNIHMpOBaTH M aKTyaJU3UpoOBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHMUS, KilacCupUKaIMU, 0000IIEHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TMOHATUN (BBLACISTh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3M C JIPYTUMHU MTOHSATUSIMH);

OMpEeNeNATh 1eNN JCATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATHUS JUIsl OOBsICHEHUST (DAKTOB U SIBJICHUUN
YKUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbBIX
SABJICHUSX, OPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJEJIbHBIE CpeAcTBa TUISt MIPEJCTABICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIBICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHHs] MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIHUXCS
MaTepHaJIbHBIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIBHOCTH;

KOOPAMHMPOBaTbL M  BBIIOJHATH pabOTy B  YCIOBUAX  PEajbHOrO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPHU PELIEHUH KM3HEHHBIX MTPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE IeCTBHUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MPOEKTHON JESTENIbHOCTH,
HaBbIKaMHU  pa3pellieHuss MnpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY MOMCKY METO/IOB PEIICHUS IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJbl JIEATEIBHOCTH [0 IOJYYEHUIO HOBOTO
3HAaHUA, €r0 HHTEpIpeTalyy, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYalMUsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLMATBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBIA TUI MBILLJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHBIE 3aladyl B 00pa3oBaTEIbHOMN
NeSITEIbHOCTH U )KM3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI IJIs J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHs 3aJa4d  pPe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh ICJICHAIIPABICHHBIN TOUCK IMEpeHOca CPEACTB M CIOCO00B
NeHCTBUS B MPOPECCUOHANBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBbHYIO M MPAKTHYECKYHO0 OOJacTH
KU3ZHENIEATEbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUrMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUHHUKAX MHPOpMALMH (TEKCTE YU4EOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOM JIUTEepaTtype, OHOJOTUYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH



uHGOPMAITUIO PAa3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbOopMyIMpPOBATH 3alpPOChl U TPUMEHATH PA3NUYHBIE METOJbI MPU TOUCKE U
orOope Omonornyeckoil HHGOpMaAIUU, HEOOXOIUMOM JIs BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOOpeTaTh OMBIT KCHOIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA, COBEPIICHCTBOBAThH KYJIbTYpPYy aKTUBHOTO MCIOJIb30BAHHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMANbHYIO  (OpMY  MpPEACTABICHHUS
ounonornyeckoit nHbopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
Ouonornyeckoil HMHPOpManMend: TPUMEHATh XUMHUYECKHE, (U3UUYECKUEe W
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (OpPMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCTIONBb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBA
HaTrJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWA M 3allUThl  MHMOpManuwy,
UH(OPMAITMOHHOW 6€3011aCHOCTH JINYHOCTH.

Ogj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSAMM:

1) oOmeHue:

OCYHIECTBJISTh KOMMYHUKAIIMK BO BceX cepax >KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXJaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEJIbHO BBINOJHEHUS MpejiaraeMoun
3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH MO3UIIUNA JAPYTHUX yYaCTHUKOB
JIAAJIora Ui TUCKYCCHUH);

pacro3HaBaTh HeEBepOaJbHBIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMUKTHBIX CUTYallUi,
YMETb CMSTYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS W B3aWMOJICHCTBHS, TIOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, IPOSIBISATh YBAXKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHJIUBHUIYaTbHOU
paboThI MpU PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS MIPU PEIICHUN YUEOHOM 3a7a4H;

BBIOWPATh TEMATHKy M METOJBI COBMECTHBIX MEUCTBHA C Y4E€TOM OOIMUX
WHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YJieHA KOJUICKTHBA,;



IPUHUMAaTh L€JIM  COBMECTHOM  JESATENBHOCTH, OPraHU30BBIBAaTbH MU
KOOPAMHUPOBATh JEUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JCHCTBUIA,
pacnpenensiath poiad € YY4ETOM MHEHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJA@ M KaXKJIOIO Yy4YaCTHHKA KOMaHIbl B
OOIIMii pe3yIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HAEU C TMO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErHYECKOE TOBEACHHE B PA3JIUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3zanms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBJIEHUS MpoOJieM M UX
pEILICHHS B )KM3HEHHBIX U YY€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHWM IIeJIeBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSIX M MOCTYIKAaX IO OTHOLIEHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENILHO ~ COCTABJISITH IUIAH  PEIICHUS NpoOJieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JTaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a pelLlICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYyAULMU B
pa3HbIX 00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOW 0OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATEJIbHON  peQueKCHH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEMUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI peIEKCUU I OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OLIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHHUMATH PEIIEHUS M0 HX
CHU)KECHMUIO;



IPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IIPH AaHAJIN3E pEe3yJIbTaTOB
NEATENIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBhl APYrMX @pPU aHaJU3€ pe3yJbTaToOB
NEATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTarhl ocBoeHus mnporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienududeckue At yueOHoro npeamera « buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 110 OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX y4EeOHBIX CHUTyallUiX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouonorued. B mporpamme mnpeamerHbie
pe3yNbTaThl IPEACTABIIECHBI IO r0JIaM 00yUYEHUS.

[IpenmeTHbIE pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OUOJIOTHU B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpAa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUCKUX U
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE Owuonoruu, (HyHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA IS PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpBIBaTh COJEp)KaHHE OWOJIOTMYECKUX TEPMHUHOB M TOHATHUM:
KW3Hb, KIJIETKa, OpraHu3M, Meraboinu3M (oOMEH BeEIIeCTB M IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOperyssiius), YpOBHEBass OpraHu3alusl KUBbIX CHUCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJOTUYECKHEe Teopuu (KJIeTouHas, XpOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJIEKYJIApHOH Ouosioruu), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 LeHTpax MHOTrooOpasusi u
MPOUCXOXKJEHUS KyJIbTypHbIX pacTeHuit H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHME MKUBBIX CHUCTEM, MPOLECCOB M SBICHHM, OpraHu3alus U MPOBEJACHHE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TMIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE IMOITYUYEHHBIX



pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOpU U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEISTh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPTaHU3MOB, OCOOCHHOCTH
IPOIECCOB: OOMEHA BEILECTB W MPEBPAILICHHS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO W DJHEPreTHYecKoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOJIOTBOPEHUS, PA3MHOKEHHS, HWHIUBUIYAILHOTO pa3BUTUSL  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHSATH MOJYYCHHbBIE 3HAHWS IS OOBSICHEHUS OMOIOTHYCCKUX
IPOLIECCOB U SIBJICHUU, JJISl MIPUHATUS MPAKTHYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1IeNbl0 oOecredeHus: Oe30MacHOCTH CBOETO 370pPOBbS M 3J0POBBS
OKPYXKaIOIUX JII0eH, COOTI0IEHNsI HOPM IPAMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
NPUPOIHONW cpejie, MOHUMaHWE HEOOXOMMMOCTH HCIOJIb30BaHUS JTOCTHKCHUHN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA UL PalMOHAIBHOTO
PUPOIOTIOIH30BaAHNUS,

yMEHUE pelaTh JJIEMEHTApHbIE TEHETHYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpeIlMBaHWE, CIEIUICHHOE HAaCJIeIOBAaHUE, COCTaBISITh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEICKa3aHWus HACIICIOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBITOIHATH JTA0OPATOPHBIE W TPaKTUYECKUe padOThl, COOMIOIATH
npaBuiia Mpy padboTe ¢ ydeOHBIM U JTa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE aCIEeKThl COBPEMEHHBIX HCCJIEIOBAaHMM B OMOJIOTHH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC ITMCBMCHHBIC M YCTHBIC COOOIICHHUS,
000011ast 6MoJIOrHYecCKy0 UHGOPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, IPaAMOTHO
WCIIOJIb30BaTh MOHSATUWHBIN anmapat OUOJIOTHUH.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» 6 11
K1acce NOMKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJOTHUH B CUCTEME HAYIHOTO
3HaHMSI €CTECTBCHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHs, O BKIJIAJIE POCCHHCKUX U
3apyOCKHBIX  yUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YE€JIOBEKa JUISI PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEP)KaHUE OHOJIOTMYECKUX TEPMHUHOB W TIOHSITHI:
BUJI, TIOMYJISAIINS, TeHOMOH/I, SBOJIONHNS, ABMKYIHE CUIBI ((PaKTOpPHI) IBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYUEHThI, IeNU MUTaHUS,
HKOJIOTHYECKasl upamua, OuoreomeHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHe TeopuH (SBONIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHMs IIaBHBIX HaIlpaBiICHUH H
nyteit ’Bomoruu A. H. CeseproBa, yuenus o 6uocthepe B. M. Bepuanckoro),
OTIPEENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO TO3HAHUS B OMOJIOTHU: HAOIIOICHNE U
OINKCAaHUE >KUBBIX CHCTEM, MPOIECCOB M SBICHUM, OpraHU3alus W MPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEyEeMbIMH BEIMYMHAMHU, OOBSICHEHHE IMOITYYEHHBIX
pe3yiabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHM, TEOpU U 3aKOHOB, YMEHHE
JieNiaTh BBIBOJIBI HA OCHOBAHUH TIOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPHU3HAKA CTPOCHHS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOIMYJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOTreOlIeHO30B U HKOCUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BUI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpPTaHMU3MOB, JEHCTBUS SKOJOTHUECKUX (HAKTOPOB HA OpTraHU3MBI, MEpeHoca
BEIIECTB W TOTOKAa DJHEPTUM B DJKOCHUCTEMaX, AHTPOIOTCHHBIX H3MEHEHUU B
HKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSITh MONyUYEHHBIC 3HAHUS s OOBACHEHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C LeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBBS
OKPYXKAIOIIUX JIF0JIeH, COOI0IEHNSI HOPM IPAMOTHOTO IOBEJICHUS B OKPY>KarOIIeH
OPUPOIHON cpeje, MOHMMaHWE HEOOXOJUMOCTH MCIOJb30BaHUS JTOCTHUKEHUMN
COBPEMEHHOW OMOJIOTUH JIJISl pallMOHAITLHOTO MPUPOAOIIOIE30BAHNUS;

YMEHHE pelIaTh JJIEMEHTapHbIE OMOJIOTUYECKUE 3a/1a4l, COCTABISATH CXEMBI
MEepPEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAaX (LIEMH MUTaHUsA);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKHUE padOThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M WHTEPIPETHUPOBATH WHGHOPMAIHIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MacCOBOM MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  IJIOOAJIbHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
00001ass 6MOTIOTHUECKYI0 MH(POPMAIIUIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIOJI30BATh OHITUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KITACC
KounuecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne n/m P Konrpoiabnsie | IIpakTnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbl
pecypcbl
bu6mmoreka [IOK
L brontorist kak Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBbie cuCTeMbI U UX OpraHU3aLUs 1 bubamorexa LOK
P t https://m.edso00.ru/7f41c292
bu6nunoreka [IOK
X 7 1
3 MMHYECKHUI COCTAaB U CTPOCHUE KIETKU 8 https://m.edso00.ru/7f41¢c292
bub6mmoreka [IOK
4 K
MBHEACATEILHOCTD IIeTiH 6 https://m.edso0.ru/7f41c292
5 Pa3zMHOXeHME U MHIUBUIAYATBHOE PAa3BUTHE 5 1 bubnuorexa [JOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HK3MEHYMBOCTD 8 15 bubmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekius opraHu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 Peseparioe Bpens 1 https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 34 0 4



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

11 KUIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/m P Konrpoinbubie | IlpakTHyeckue (ubp )
NMpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbl
pecypchbl
bu6mmoreka [IOK
! IBOIMOLUHOHKAs GHOTOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmuotexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraH3Mbl H OKpykaioas cpesia ° L https://m.edsoo.ru/7f41cc74
bubnmoreka [IOK
4 Coo011ecTBa 1 YKOJIOTHYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fALecT4
bu6nunoreka [IOK
> Pesepaiioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouanuecTBo 4acos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrtpoasbnbie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
bubmnoreka LJOK
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUS KUBOU MPHUPOIBI.
[TpakTuueckas pabora Ne 1
2 «Mcnonp30oBaHne pa3TuIHBIX 1 0.5 bubmorexa [TOK
P ' https://m.edso00.ru/863e6122
METOJIOB MPHU U3YUYECHUHU
OMOOTHYECKUX O0BEKTOBY
3 buonornueckne cucTemsl, TPOLIECCHI 1 bubmmoreka [JOK
U UX U3yYECHHUE https://m.eds00.ru/863e6564
4 XumMuuecKkuii coctaB KieTku. Boga u 1 bubmuoreka [JOK
MUHEpaJIbHBIE COIU https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
SITCH. LOCTAB 1 CTPOCHHE HEIROB https://m.edso0.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 05 bubmmorexa [JOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTamas3bl)»
7 VraeBonsl. JInnuaer 1 bu6mmoreka [IOK



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

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

bu6mmoreka [IOK
H .ATO®
8 YIJICHHOBHIE KHCIOTEL https://m.edso0.ru/863e6d5c
9 Hcropust 1 METOBI U3yUYECHUS bu6nuorexa LIOK
kieTku. Kinerounas teopust https://m.eds00.ru/863e6e88
10 Knetka xak 1enoctHas sxuBast
cucreMa
CtpoeHue 3yKapuOTHIECKON KIIETKH.
Jlabopartopnast pabora Ne 2
«M3ydeHne cTpoeHus KJIETOK bubnmoreka [JOK
11 pacTeHuii, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii o] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
rOTOBBIX MUKpOTIpernapaTax u ux
OTUCAHUE»
bub6mmoreka [JOK
12
O6meH BeWECTB HTk META00H3M https://m.edso0.ru/863e766¢
bu6mmorexa [JOK
13 O . X
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bu6mmorexa [JOK
14 C) it 00
HOPTETHACCIIH OOMCEH https://m.edsoo0.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [lenenune
KIeTku. Muros. JlabopaTopHas BuG 110K
nonuoTexa
15 0 0 3 «Hab 0.5
padora Ne 3 «Habmoaenne mutosa b https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIKa JTyKa Ha
TrOTOBBIX MHKpOIIpErapaTax»
16 buocunres 0enka. Peakimst bubmuorexa [JOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
17 Tpancusiius — OuocuHTE3 OeNKa bu6mmoreka [IOK



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

https://m.edso0.ru/863e796e

18 Hexknetounsie hopMbl )KU3HH — bubnuorexa [JOK
BUPYCBI https://m.eds00.ru/863e7540
bubmnoreka LJOK
19 @OpMBI pa3sMHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edsoo0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OMmIoI0TBOPEHHE.
21 JlaGopatopHas pabora Ne 4 05 bu6nuorexa LIOK
«3y4eHune cTpoeHus MOoI0BBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»
99 WNupuBuyanbHOE pa3BUTHE bu6nuorexa [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enernka — Hayka o bubnuorexa [JOK
HACJIEACTBEHHOCTU U N3MEHUYNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 pu3HaKoB. MoHOTHOpHIHOE bubmorera [JOK
p ] P https://m.eds00.ru/863e8878
CKpEIMBaHNE
UTHOPUIHOE CKpeIIuBaHue. 3aKOH
25 fILGSaBI/II()lPI)i/IOFO Hzf::nne1 OBaHUS bubmmorexa LIOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclIe10BaHHE
26 npu3HakoB. JlabopaTopHas pabora 05 bubnmoreka [JOK

Ne 5 «M3yuenne pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEIIMBaHUs Y APO30(HIIbI HA
TOTOBBIX MUKpOIIpernapaTax»

97 I'eneTuka mona. HacinemoBanue 1 bu6mmorexa [JOK
MPU3HAKOB, CUEIJIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
N3menunuBocth. HeHacnencTBeHHas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnmoreka [JOK

28 . 1 0.5
MOAN(UKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOSHNE BApHUALIMOHHOTO Psaa U
BapHAIlMOHHON KPHUBOII»

Hacnencreennas u3MeHYUBOCTE.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmmorexa [JOK
«Ananu3 MyTanui y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIperapaTax»

bu6mmoreka [IOK

30 Feneruica venoseka ! https://m.eds00.ru/863e8d78
PeseprHbIil ypok. O60011IeHHE TTO

31 teme «HacieacTBEHHOCTD U 1
M3MEHYMBOCTH OPTAaHU3MOBY»

bu6mmoreka [IOK

32 Cenekuns Kak Hayka i npoece ! https://m.edso0.ru/863e9214

33 MeToapl U JOCTHKEHUS CETICKIIHI 1 bubmuorexa [JOK
pacTeHUi U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHosorus kak orpacib 1 bubmmorexa [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrtpoasbnbie | IlpakTtudyeckue
n/n Bcero u3ydyeHusi | odOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 DBOJIOIUS U METO/BI €€ U3YUYCHHUS 1 Bubamorexa [IOK
H 8 M https://m.edso0.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHUR 1 bubnuorexa [JOK
00 3BOJIIOLNYT https://m.edso0.ru/863e9570
bubmnoreka LJOK
3 M 1
HKPOIBOTMOTI https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHast
€IMHUIIA BUJA U SBOJIOIHH.
4 JII;60 ];To Ifaﬂ abora Ne 1 1 0.5 Bubnmorexa [IOK
paTopHai b ) ' https://m.edso0.ru/863e99c6
«CpaBHEHHE BUIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBrOKyIIHE CHITBI (3JIEMEHTapHBIC 1 bubnuotexa [JOK
(akTOpHl) SBOJIIOLIUU https://m.edso0.ru/863e9da4
bu6mmoreka [IOK
6 E it 0TO 1
CTECTBEHHEIT 0TOOP H ero opme! https://m.eds00.ru/863e9ed0
PesynbTathl 3BOMIONNN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU000pa3oBanue. JlabopaTopHas 1 05 bubnuoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpPTaHnu3Ma U e€
OTHOCUTEIFHOTO XapaKTepar»
8 Hanpagnenus u nytu 1 bubnmoreka [JOK



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

MAaKpO3BOIIOLIMHI https://m.edsoo.ru/863e9cle
9 HeoGpatumocTs 3BoIIOIIMN
10 Wcropust xu3Hu Ha 3eMIie U METOIBI
€€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3HM Ha 3eMIie 1o Ipam U bubnmoreka [JOK
Iepuoiam https://m.edso0.ru/863eat6be
OCHOBHBIE 3Tarbl YBOJIIOIUU
PaCTUTENHHOTO U KUBOTHOTO MUPA.
[IpakTuueckas pabora Ne 1 bubnuorexa [IOK
13 0.5
«/3y4eHne NCKOMAeMbIX OCTAaTKOB https://m.edso0.ru/863ea8bc
pacTeHHi U KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cucTema bubmmoreka [JOK
OpraHN4YeCcKoro Mupa https://m.edso0.ru/863ea48e
bu6mmorexa [JOK
15 DBOJIOIMS YeoBeKa (aHTPOMOreHe3
H (anTp ) https://m.edso00.ru/863eac2c
16 JIBmoxyiue cuibl ((pakTopsl) bubnuorexa [IOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH SBOJIOIUH
YeJioBeKa
18 UYenoBeueckue pacbl U NPUPOIHbIE bu6nuorexa [IOK
ajanTalyuy YeaoBeKa https://m.edsoo.ru/863eaea?
Peseprubiil ypok. O60011eHIE TIO
19 Teme « BO3HHKHOBEHHE U pa3BUTHE

JKM3HH Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOJIOTHs KaK Hayka

Cpenpl OOUTaHUS U SKOJIOTHUECKHE

bu6mmoreka [JOK

21
(hakTopbl https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH
. bubmuoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanwus». JlabopaTopHas padora
No 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIeycay
bubmnoreka LJOK
23 b
HOTHHECKHE (aKTOPEI https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomyJsiiun. [Ipaktudeckas pabora
24 Ne 2 «Iloacuér nmnotHocTH 0.5
TIOMYJISINI pa3HbIX BUOB
pacTeHui»
o5 Coo01ecTBa OPraHu3MOB — bu6mmoreka [IOK
O1OIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuoreka [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTEJIN YKOCUCTEMEI.
27 DKOJOTUYECKHE TUPAMHUJIBI bubmmorexa [JOK
. PaVLABL https://m.edso0.ru/863eb5fa
CgoiictBa 3Kocuctem. Cykueccus
28 [IpupoiHbIE 5KOCUCTEMBI
29 AHTpPOMOTEHHBIE YKOCHUCTEMBI
30 Buocdepa — rmobanbHas bubnuorexa [IOK

3KOCHUCTEMA 3EMIIU

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edso00.ru/863ebd16

32 YenmosedecTBo B Onocdepe 3emiin 1

33 CocyiecTBoBaHUE TPUPOJIBI U 1 bu6nuoreka [IOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O0001ICHIE TEMBI

34 «Coo011ecTBa U 3KOJIOTUIECKUE 1
CUCTEMBD»
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue
/Mlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «3marenscTBo
«IIpocBemenue»

1. bormanosa T.JI., Cononosa E.A. buonorusa. CnpaBo4HuK 1715
CTapLIEKIACCHUKOB U MOCTynarmux B By3bl. — M.: ACT-mipecc.

2. bonrosa M.B. C6opHuk 3a1a4 1o o01ieit 0MoIoruu Jjisl TOCTYNAaloIUX B
BVY351. — M.: Onukce 21 Bek, 2020.

3. HNukapes C.J1. 'enetuxa: COopuuk 3ana4. — M.: U3n-Bo «IlepBoe ceHTAOPs»,
2022.

4. Ilmutpuena T.A., Cymaroxun C.B., I'ynenkos C.1., Mensenera A.A.
buonorus. Yenosek. O6mas 6uonorus. 8-11 knace: Bonpocsl. 3aganus. 3agauu.
— M.: Ipoda, 2020.

5. 3axapoB B.b, Mycradpun A.I'. O611as 6M0JIoTHsI: TeCThI, BOIIPOCHI, 3aaHUs. —
M.: TIpocBeienue, 2023.

6. MeanukoB b.M. buonorus: ¢popmsr u ypoBaH xu3Hu. — M.: [IpocBemienue,
2006.

7. Mumna H.B. 3aganus s caMOCTOATENbHOU paboThI 1O 00111e¥ OMOI0THH.
11 knacc. — M.: IIpocsemenue, 1985.

8. Msarkosa A.H., Kanunosa I'.C., Pe3aukoBa B.3. 3aueTsl mo Omostoruu: Oomias

ouosiorus. — M.: Jluct, 1999.



9. IlyroBkun A.IL., ITyroskuna H.A., Muxees B.C. [Ipaktukym no oouei
ouonoruu. 10-11 knacc. — M.: [Ipocsemenune, 2002.

10. Cusornazos B.U., Cyxosa T.C., Koznosa T.A. O6mast 6uosnorus. 10 kinacc:
nocobwue msa yuutens. — M.: Aipuc-tipecc, 2020.

11. Copokuna JI.B. Tematuueckue 3auetsl mo ouonoruu. 10-11 kmacc. — M.: TI]

«Cdepar, 2003.

METOINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. buonorus. O6mas 6uonorus: yue6. st 10-11 k. ob6mieoOpaszonar.
yupexaeHuil: npodunbHelil ypoens /noa. Pen. B.K Illymnaoro u I''M.
Hemvmmuna/.- M., Ipoceemenue, 2021.

2. bornanosa T.JI., CononoBa E.A. buonorusi. CipaBOYHMK JJ14
CTapIIEKIACCHUKOB U MOCTynaromux B By3bl. — M.: ACT-tipecc, 2023.

3. bonrosa U.B. Co6opHuk 3aaa4 1o o01ieil OMonoruu Ass MOCTYNAIMIMX B
BY351. — M.: Onukc 21 Bek, 2020.

4. 3axapoB B.b, Myctadun A.I". OGmias OMoi0THs: TECThI, BOPOCHI, 3aJaHUS. —
M.: IIpocsemienue, 2023.

5. NBanora T.B., Kanunosa I'.C., Msrkosa A.H. COopHUK 3a1aHui 110 00IIIEH
ouonorun. — M.: ITpocsemenue, 2022.

6. Ilonomapena M.H., Kopaunosa O.A., Jlomununa T.E., Mbxesckuii I1.B.

O6mas ouonorus. 11 xknacc. — M.: Benrana-I'pad, 2019.



MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET

1. http://pedsovet.ru

2. http://www.school.edu.ru/catalog

3. http://nsportal.ru»

4. http://infourok.ru

5. http://ypok.pd

6. http://interneturok.ru

7. http://multiurok.ru

8. http://rosuchebnik.ru

9. http://videouroki.net

10. http://school-collection.edu.ru/

11. http://www.zavuch.info/

12. http://nsc.1september.ru/

13. http://interneturok.ru/ru

14. www.km.ru/education

15. http://www.en.edu.ru/

16. http://djvu-inf.narod.ru/

17. http://grokhovs.chat.ru/chemhist.html

18. http://www.alhimik.ru/
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