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HHOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OHOJIOTUU TEOPETHUECKYIO OCHOBY IUISI ONPENEICHUs
NOIXO0J0B K (opmupoBaHHIO coiepxkaHus ydeOHoro mpenMera «buonorus» cocraBuiu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3yNnbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanyin, a Takxke MOJIOXKEHUS O crienuduke 0uoIoruu,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEYEHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu 1aét NpeacTaBiIeHUe O 1eNix, 00 olleil crpaterun oOydeHus,
BOCIIUTAaHUST M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHOro mnpenmera «buomorusy,
ompezenser o0sg3aTeNbHOE TMPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpY, paclpeleieHue Io
paszenaMm W TeMaM, PEKOMEHIYEMYIO IMOCIEI0BATEIbHOCTh M3YyYeHHs Y4eOHOTO Marepuaja C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKU 0Opa30BaTEIBHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIMXCS.

B mporpamMe mno OHONOTMH TakXKe YYUTHIBAIOTCS TpeOOBaHMUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTaMm oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON I€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00YYArOIIUXCS 110
OCBOEHUIO COJIEpP KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B mporpamme mo Ouonorun (10-11 kmaccel, 6a30BbIl ypOBEHb) pEaM30BaH MPUHIIUIT
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHM, CBS3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeACTaBIeHUH O 370pOoBOM oO0pa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpyXaroei
npuponHoii cpene. IloaTomMy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHMHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX
IPOIIECCOB B TIPOTpaMMe TO OHMOJIOTUH YIEIIEHO BHHMAaHHE HWCIOJIB30BAHUIO IOYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKN
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMUYECKH L€I1ecO00pa3HOro MOBEACHUS B OKpY)KaloLIled NMpUpoAHOH cpere,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YElIOBEKa Ha COCTOSHWE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeamera «BbHONOTHS» MPOIUKTOBAHO HEOOXOIUMOCTBHIO 00eCTIeueH s YCIOBUN ISl PEeIICHHS
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH amanTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

Bromorust Ha ypoBHe cpemHero oOmero oOpa3oBaHHWs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUEe Yy OOYYalOIIMXCS TPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOM MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaET YCIOBMSA IS TO3HAHHUS 3aKOHOB KMBOM TPUPOMBI,
¢dbopMupoBanus (YHKIIMOHAIHLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro oodpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmoe 3HayeHWe OWONOTHS WMEET TakKe Ui pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33]a4 CPEIHEro oouero o0pa3oBaHus, couuannzanuu odyyaromuxcs. M3ydyenue
ouooruu obecrieunBaeT YCIIOBHSA TUTST dbopmupoBaHUs WHTEIUICKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYIBTYpHI, CIIOCOOCTBYET
UHTETpaly OUOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU W3 APYTUX Y4YEOHBIX NPEAMETOB, B
Y4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeJHa3HAUYCHUH YIeOHOTO
npenMera «buonorus» CcocTaBUIM OCHOBY Ui ONpEIENICHUs MOIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHUIO €T0 COJIEPXKaHUS, IPEACTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.



OT10op conepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUI KyJIbTYpOCOOOPA3HOT0 MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O00yYaIOUIHeCs TOKHBI
OCBOUTH 3HAHUS W YMCHWHS, 3HAYMMBbIE TSI (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU AesTesibHOCTH. Oco00€e MECTO B 3TOM cuCTeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
IIPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpykTypHpOBaHHE COJEpKaHUS y4eOHOro MaTepuana B MporpaMMe IO OHOJOTHU
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSIX
JKMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOLMU. B COOTBETCTBMHM C 3THM B
CTpYKType y4deOHoro mnpeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeTosbl HAy4HOro no3HaHus», «KieTka kak Onosornyeckas CUCTEMay,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI U PUCYIITUE UM 3aKOHOMEPHOCTH.

Heap u3yuenus ydebHoro mpenmera «buonorus» Ha 0a30BOM YPOBHE — OBIAJCHHE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOB30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Hoctuxenne 1enu u3ydeHus ydueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs pelIeHuEM CIEAYOIUX 3a1aY:

OCBOEHHE OOYYAIOIMIMMHCS CUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIIaX, CIY)KaIIUX OCHOBOH Ui (hOPMHPOBAHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAy4YHOTO IO3HaHUf,
CTPOEHUH, MHOT00Opa3sMM U OCOOEHHOCTSX MHUBBIX CHCTEM pAa3HOIO YPOBHS OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

(dopMupoBaHUe y OOydaroluXcs MO3HABaTENbHBIX, MHTEUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce aHaNM3a JaHHBIX O MyTSIX Pa3BUTHSA B OMOJOTHUH HAyYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJICHHE Yy OOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSCHSATH W OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MHUPA JKMUBOW MPHUPOIBLI Ha
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dhopMupoBaHre y O0YYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYEHHE OMOJOTHMUYECKHX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoOUOTEXHOJIOTUIA;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM KHBOUW MPUPOIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STUUECKUX HOPM P MPOBEICHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU U1l MOBBILIECHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MPUMEHEHNUE TPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOM >KU3HHU JJIS OIEHKH
MOCJEICTBUM CBOEH JEATENILHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep PO IIIaKTHKH 3a00IeBaHU.

CBS3b C PABOYEN ITPOT'PAMMOM BOCIIUTAHUSI IIKOJIBI

Peanu3anus BOCIUTATENBHOIO MOTEHIMANA YPOKOB OMOJIOTHH (YpPOUHOU NEesITeIbHOCTH,
ayTUTOPHBIX 3aHATUH B paMKax MaKCUMaJIbHO JIOMYCTUMOW  yduyeOHOW  Harpys3ku)
IIPENyCMaTpUBACT:

- MaKCUMaJIbHOE HCIIOJIb30BAHUE BOCIIUTATENBHBIX BO3MOKHOCTEH COICPXKaHUS YPOKOB
s (popMUpOBaHUS y OOYYAIOUIMXCS POCCHMCKUX TPAJAWLMOHHBIX JYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX ~ LEHHOCTEH, POCCHUMCKOIO HCTOPUYECKOTO CO3HAHWUA Ha  OCHOBE



HCTOPUYECKOTO TMPOCBEIIECHUS; MOAOOP COOTBETCTBYIOUIETO CONEPKAaHUS YPOKOB, 3aJlaHUM,
BCIIOMOTaTeNbHBIX MaTepUaioB, MPOOIEMHBIX CUTYaI[UH 17151 O0CYKICHMIA;

- BKJIFOUCHUC B COACPKAHHUC YPOKOB LICIICBBIX OPUCHTUPOB PE3YyJIbTATOB BOCIIUTAHUSA, UX
yUeT B ONpeIeNICHUN BOCIIUTATENIBHBIX 33/1a4 YPOKOB, 3aHATHUI;

- BBIOOp METOJI0OB, METOJUK, TEXHOJIOTHH, OKa3bIBAIOIIUX BOCIUTATEILHOE BO3JCHCTBUE
Ha JINYHOCTh B COOTBETCTBUU C BOCIUTATENIBHBIM HJI€A]IOM, IIEJIbI0 U 3a/ladaMH BOCIUTAHUS,
HOCJIICBBIMU OPUCHTHUPAMH PC3YJIILbTATOB BOCIIMTAHUA, PCAIM3AlUI0 IMPUOPUTETA BOCIUTAHUA B
yueOHOM NesTeNbHOCTH;

- IPHUBJICYCHHUC BHUMAHUS 06yqa101111/1xcsl K HCHHOCTHOMY AaCIICKTY U3Yy4aCMbIX Ha YPOKax
pPEeIMETOB, SIBICHUH W COOBITUH, WHULIMUPOBAHUE OOCYXICHUN, BBICKA3bIBAHUNM CBOETO
MHCHUA, BBIpa6OTKI/I CBOCTO JIMYHOCTHOI'O OTHOLICHUA K HU3y4YaCMbIM CO6LITI/ISIM, SABJICHHUAM,
IUam;

- TPUMEHEHUE MHTEPAKTHBHBIX (opM yuyeOHOH pabOThl — MHTEIEKTYalbHbIX,
CTUMYJIMPYIONINX [O3HABATEIIbHYI0 MOTHUBAIIMIO, WUIPOBBIX METOJUK, IUCKYCCHUM, MAIOIIUX
BO3MOXXHOCTh TNPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOI'O [Majora; rpynmnoBoil paloThl,
KOTOpasi Y4UT CTPOUTH OTHOILIEHUS M JEWCTBOBAaTh B KOMAaHE, CIOCOOCTBYET DPa3BUTHUIO
KPUTHYCCKOTI'O MBIIIJICHUSA

- moOyXAeHHe OO0ydJarommxcs coOM0JaTh HOPMBI MOBEACHMSI, MpaBuia OOIIECHUS CO
CBCPCTHUKaMU MU I[I€Aarorn4cCKuMu pa6OTHI/IKaMI/I, COOTBCTCTBYIOIIMEC YKJIaAy IHKOJIBI,
YCTaHOBJICHHE U MOAJEPKKY 100posKenaTeaIbHOM aTMoc]epsl;

- OpraHu3alyil0 HACTaBHUYCCTBA MOTHBHUPOBAHHBIX W 3PYAHWPOBAHHBIX 06yqafoumxc;1
HaJ HEYCHEBAIOIIMMU OJHOKIACCHUKAaMH, B TOM 4YHCJIE C OCOOBIMH 00pa3oBaTEIbHBIMU
NOTPEOHOCTSAMH, JAIOLIET0 OOYYaIOUIMMCS COLUAIbHO 3HAYUMBIA OINBIT COTPYAHMYECTBA M
B3aMMHON TTOMOIIIH;

- WHULHUHUPOBAHWE W TOJMJEPKKY HCCIEAOBATEIBCKON JeATEIbHOCTH OO0yJaronuxcs,
MJIAHUPOBAHUE U BBINOJIHEHUE WHIAMBUIYAIBHBIX M TPYIIOBBIX IPOEKTOB BOCIHMTATEIbHON
HaIpaBJIECHHOCTH.

Pe3ynbrarel enuHCcTBa y4eOHOM M BOCIUTATENBHOM JEATEILHOCTH OTPAXKEHBI B pas3zelie
paboueii mporpamMmbl «JIMYHOCTHBIE pe3yabTaThl U3yueHUs yueOHOTO npeamera «buomorus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHUs.

MECTO YYEBHOI'O ITIPEJIMETA «BHOJIOT'US1» B YYEBHOM IIVIAHE

Ha ypoBHe cpennero ooOmiero oOpa3oBanusi «buomorus» sBisieTcss 00sS3aTeIbHBIM
y4eOHBIM MPEIMETOM, KOTOPbII BXOJUT B COCTAaB MpeaMeTHOI obnactu «EcTecTBEeHHOHAY4HbIE
PEIMETHIY.

Cpoxk ocBoenust paboueit mporpammsl: 10-11 kmaccsl, 2 rojga

KonndecTBo yacoB B yueOHOM I1aHe Ha n3ydeHue npeamMera (34 yueOHble Heenn)

Krnacc KomnunuectBo yacoB B Hegeno | KoanduecTBO 4acoB B rof
10 xacc 1 34
11 xiacce 1 34
Bcero 68




COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMONOTHH C OOLICCTBEHHBIMH, TEXHHUECKUMH U JPYTUMH
€CTECTBEHHBIMM HaykaMmu, ¢uiocoduei, 3THKOH, 3CTeTUKOM M mpaBoMm. Ponb Ouosnoruu B
(bopMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

Metozbl To3HaHUS XKUBOM NPUPOABI (HAOII0AEHUE, SKCIIEPUMEHT, OIMCaHNE, U3MEPEHHUE,
KJIacCU(UKAIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpauuu:

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

Tabnuue! u cxemsl: «MeToabI TO3HAHMS XKUBOU TPUPOIBI».

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cuctembl (OnocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTiIMYME >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBIL.

CpoiictBa OumocucteM M HUX pazHooOpazue. YPOBHM OpraHu3alMu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MOMYISUHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHBIE INMPHU3HAKH KU3HM», «YPOBHH OpraHU3aLMM >KUBOM
PUPOIBI».

O6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XuMHuYecKHii cocTaB U CTPOECHHE KJIETKH.

XVMMHUYECKUH ~ COCTaB  KJIETKUM.  XHMMHYECKHME  DJEMEHTBI:  MaKpOd3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@OyHKIMM BOJIBI M MHUHEPAJIBHBIX BELIECTB B KieTke. llognepkaHne OCMOTHYECKOTO
OanaHca.

benxu. Coctas u crpoeHue 0enkoB. AMUHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3ameHumbie
U 3aMEHHUMblE€ AMMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

@depMeHTHl — Ouoyormueckue Karanuszaropel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHT,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuuss  (QepMEeHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U J€30KCcHpu003a), Aucaxapuibl
(caxapo3a, JlakTo3a) M IoJUcaxapuabl (Kpaxmal, TJIMKOIeH, LeIono3a). buomorndeckue
(GyHKIINY YTIIEBO/IOB.

Jiumuapl:  Tpurnuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnorsl: JIHK 1 PHK. HykieoTuasl — MOHOMEpBI HYKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[urtonmorusa — Hayka o kierke. KieTtouHas teopus — npumep B3aUMOJCHCTBUS HIEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

Knerka xak nenoctHas xuBas cucrema. O0Iye Mpu3HaKM KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpaHa, monekyinsl JIHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oemka.

Tunbl KJIeTOK: JSyKapuoTHUecKas U mpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuil. CTpoeHHE 2 YKapUOTHIECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHasl CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa M (QyHkiuu. llurommasmMa M e€ OpraHoOMIBL



Onnomem6Opanubie opranouasl kiuetku: DIIC, anmapar [onbmku, muzocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJpPHUH, IUIacTUlbl. IIpoucxoxaeHne MHUTOXOHAPUN U IUIACTHL.
Bunst mitactun. HememOpanHbie OpraHoUIbI KJIETKU: pUOOCOMBI, KJIETOUHBIN IIEHTP, IEHTPHOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOUI0B KJIETKU. BritoueHus.

Snpo — peryasTopHbIii HeHTp Ki1eTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpauuu:

Iloprpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lllneiinen, P. Bupxos, x. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®pauknun, K. M. bap.

Juarpammsbl:  «PacnpeneneHue XUMHUYECKHX OJJEMEHTOB B HEXHBOM  IIPUPOIE»,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MIPUPOIE».

Tabmuupr 1 cxemsl: «lleproguueckast TabiuMLa XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne Moiekyisl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynslt ATD», «CtpoeHune 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue MXKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIEeTKU», «Y TIeBObI», «JIMIuab.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 00OpyIOBaHUE JUIsl MPOBEICHUS HAOIIOACHMUIA,
U3MEPEHUH, SKCIIEPHUMEHTOB, MUKPOIIPENApaThl PACTUTENbHBIX, )KUBOTHBIX M OaKTEpUATbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

Jlaboparopuasi pabora No 1. «M3ydyeHuwe CTpOEHHs KIETOK PACTCHMi, >KUBOTHBIX U
OaxkTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpeNnapaTax U UX OMHCAHUEY.

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OO6meH BemiecTB, WM MeTabOIM3M. AccuMWIIIMs  (TUJIACTUYECKHM OOMeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonusma. Ponb
3aKOHOB COXPaHEHHUs BEILIECTB U SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIA U reTepoTpodHbIif. Ponb dpepmeHTOB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@otocunte3. CaeroBas W TeMHOBasg (aszbl (orocuHTe3a. Peakium doTtocunTesa.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3a TS KU3HH Ha 3emiie. BriusHue ycioBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCHUHTE3UPYIOINe OakTepuu. 3HAYCHUE XEMOCHUHTE3a JUIsl JKM3HU Ha
3emute.

OHepreTuyeckuii oOMEH B KieTkKe. PaciienseHue BeIIeCTB, BbIIEICHHE U
aKKyMYJIMpPOBaHUE SHEPTUH B KJIETKe. JTanbl sHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun wmatpuunoro cunTe3a. ['enermueckas wuHdopmamusa u JIHK. Peammzamms
TeHeTUYECKON HH(popMaIu B KieTke. [ eHeTuuecKuit KO U ero CBOMCTBa. TpaHCKpUINIIUS —
maTpuuHblidi cunTe3 PHK. Tpancnsanus — Ouocunres Oenka. Dtansl Tpancasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oelka.

Heknerounsie ¢opmbl xu3HM — Bupychl. Mcropust otkpeitus BupycoB (. U.
WBanoBckuit). OcoOEHHOCTH CTPOEHUS U *KU3HEHHOTO 1IMKJIa BUpycoB. bakrepuodaru. boneznu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoeduuTa yenoBeka
(B1Y) — Bo3oyaurens CITNda. ITpodunakTuka pacnpocTpaHeHUs! BAPYCHBIX 3a00JI€BaHU.

JdemoHcTpauuu:

IToptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupt w  cxembl: «Tumbl  muTaHus», «Mertabomu3my», «MHUTOXOHIPHUSY,
«DHepreTrueckuii 0OMeny», «Xmnoporacty, «Dotocunte3», «Ctpoenune HK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenkay, «l'eHetmyeckuii Koma», «Bupych»,



«bakrepnoparn», «Crpoenune u >ku3HeHHbIH 1ukn Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Tema 5. PasMHOKeHHe U MHANBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii muki, wiM >KM3HEHHBIM WK KiIeTkd. MHTepdaza m murtos. Ilporeccsr,
npoTekaromue B uHTEpdaze. Permmmkamms — peakunss marpuyHoro cuntesa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIH Ha0Op — KapHOTHUIL. JIMIUIOWTHBIM W TaruIOWIHBIA XPOMOCOMHBIE
HaOopbl. Xpomaruael. LluTonornueckne OCHOBBI Pa3MHOXKEHUS U MHIMBUIYaJIbHOTO PAa3BUTUS
OpraHU3MOB.

Henenue xierkn — muto3. Cragum mutosa. IIpoueccsl, mpoucxonsduige Ha pasHbIX
CTaAUsAX MUTO3a. BUOIOrMYeCcKuil CMBICII MUTO3A.

[Tporpammupyemasi rubeib KIETKU — aloITO3.

@opMbl  pa3MHOXKEHHSI OpraHM3MOB: Oecmojioe U TMosioBoe. Buawsl  Oecronoro
PasMHOXKEHUS: JeJICHHE HAJABOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHueE,
BETre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metio3. Craguu wmeitosa. [lporeccsl, npoucxonsdime Ha cTagusx Mmenosa. [loBexenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci 1 3HaYEHUE MEH03a.

['amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JI0BbBIE KENe3bl:
CEMEHHHUKHU M sSMuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CHepMaTo30H,
SUIIEKJIETKA) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTpOCHHUS SHIEKICTOK U
crepmaTo3onaoB. Omronorsopenue. [laprenorenes.

NunuBunyanbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opraHoreses. ITocramOpronanbHOe pa3BuTHe. THUMBI MOCTIMOPHOHAIBHOIO Pa3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHHU3MOB, (DAKTOpBI, CIIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutue pacrennii. OHTOreHe3 [IBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHH, CTauU
pPa3BUTHSL.

JdemoncTpanum:

Tabmuis! u cxembl: «@opMbI pa3MHOKEHUST OPTraHU3MOBY, «/|BOMHOE OIIIOOTBOPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE pacTeHuil», «JleneHne KieTku
OaxTtepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIETOUHBIN UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe u Henpsimoe pa3ButHe», «l'ameToreHes y
MJIEKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKpomnpenapaTsl «CriepMaTro30usl MIIEKOIHUTAOLIETO»,
«SinexieTka MIEKOUTAIOIIET 0.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHas pabora Ne 2. «M3yueHue CTpPOCHHsI TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax,.

Tema 6. HacsienicTBeHHOCTD M U3MEHYUBOCTH OPIaHU3MOB.

IIpenmer u 3agmaun reHetuku. Mcropus pa3sBuTUS TeHETHKH. Ponb nuTosornn u
HMOPHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag poccHiiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TreHeTUKU. MeToabl TEeHeTHKH (THOPUAONOTHYECKUH, LUTOTeHETHUYECKUH, MOJEKYISpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEpPHOCTH  HACJEelIOBaHUS  NPU3HAKOB, yCcTaHOBJIeHHble [. MeHnaenem.
MoHorubpuaHoe ckpeluBaHue. 3aKoH eIMHO-00pa3ust THOPUIOB NepBOTo nokosaeHus. [IpaBuio
JIOMAHUPOBAHUA. 3aKOH paclleuieHus MNpu3HakoB. [umore3a uncToThl ramer. l[losHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.



JluruOpugHoe CKpemmBaHHe. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHuecke OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJISI ONIPEICTICHHSI TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o CHEIJICHHOMY
HacJje10BaHuI0 TeHoB. HapylieHue cienyienusi TeHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecCKue KapThl.

I'eneruka nmona. XpoMOCOMHOE OIpEeieHUE 1Moja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

N3menunBoCcTh. BuAbl M3MEHUMBOCTH: HEHACJIEACTBEHHAss M HACIEACTBEHHas. Poub
cpeapl B HEHACHEACTBEHHOW  HM3MEHUYMBOCTH.  XapaKTEpUCTHKAa  MOIU(UKAITMOHHOU
W3MEHYMBOCTH. BapuauvoHHBIA psii U BapuauuoHHas KpuBas. Hopma peakuuu mnpusHaxa.
KonuyecTBeHHbIE M  KAueCTBEHHbIE MPHU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOIU(PUKAITMIOHHOM U3MEHUHUBOCTH.

HacneacrBennas, iy reHOTUNIMYECKast, ”3BMEHUYNBOCTh. KoMOMHATHBHAS N3MEHYUBOCTD.
Meiio3 u TMOJIOBOM mporecc — OCHOBAa KOMOMHATUBHOM W3MEHYMBOCTU. MyTalnMoHHas
W3MEHUYMBOCTh. Kimaccuukammsi MyTranuii: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIC. YacroTa M
OPUYMHBL MyTaluil. MyTtarennbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSAIOB B HACIIEICTBEHHON
n3MenunBoctu H. . BaBunosa.

BuesaepHast HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uenoBeka. Kapmorun uenmoBeka. OCHOBHBIE METOJbI TE€HETHUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUN, OMOXUMHYECKHH, MOJEKYISIpPHO-
reHetudyeckuii. CoOBpeMEHHOE OIpEeACICHUEe TEeHOTUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoribio [II[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJOBeKa: TeHHble Oone3Hd, OO0Je3HM C  HACJIEACTBEHHOM  IMPEApacIoioKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue M TeHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH.
[Tpuntumner 3M10poBOro 00pa3a >KU3HU, JUATHOCTUKH, TPO(YUIAKTHKA U JICYEHUST TeHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAaHHE. 3HAYEHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUHN T€HETUYECKUX 3a00JIeBaHUI YeT0BeKa.

JdemoncTpanum:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabnuupl 1 cxeMbl: «MOHOTHOPUIHOE CKPEITMBAHKUE U €r0 IUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacuIeIUVIeHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOThl TraMeT»,
«lurnbpunnoe ckpemuBanue», «lluTonorndeckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Merno3», «B3aumMonencTBue ajlieNIbHbIX T'€HOBY, «I €HeThnYecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4venmoBekay, «l['eHeTmka monay, «3aKOHOMEPHOCTH HACJEIOBAHMS, CIIETUIEHHOTO C TIOJIOM),
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumasl wu3MeHunBOCTHY», «MoaudukamoHHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBu», «MyTarmoHHas
U3MEHYUBOCTbY.

O6opynoBanue: MojenH-ammvkauu «MoHOruOpuIHOe cKpemuBaHuey, «HemomHoe
JOMHHHUpOBaHHE», «/lurnbpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «/pozoduna» (Hopma, Mmyranuu (OpMBI KpBUILEB M OKpPAaCKH Teja).
JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlabopaTtopHas pa6ota Ne 3. «M3yueHne pe3yabTaToB MOHOTHOPHUTHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlabopaTtopHas pabota Ne 4. «3yueHne MoaupuKarmOHHONW U3MEHYHUBOCTH, TTIOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M Ipolecc. 3apoXkACHNUE CeleKIuu U qoMectukanus. Yuenue H. U.
BaBunoBa 0 wLEHTpax MNPOUCXOXKICHUS W MHOrooOpaszus KyJIbTYpHbIX pacTeHuil. LleHTpbl
MPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPOIa, IITaMM.



CoBpeMeHHBIE METOJIbI CeNeKIMU. MacCOBBI M WHAUBHIYAITbHBIH OTOOPBI B CEICKITUU
pacteHuil u kuBOTHBIX. OlleHKa 3KCcTephepa. bIN3KopoaCTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucras nuaus. CkpemmBaHWe YWCTBIX JMHWNA. [erepo3uwc, wnum TUOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBI MYTareHe3 M IMOJYy4YEHHUE IOJUIUIOUI0B. J(OCTHIKEHUS CEJNEKUHMH PACTECHHM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnonoruss kak oOTpacib MPOU3BOJACTBA. ['eHHAs HMHXKEHEpHUs. DTambl CO3aHUS
pekomOunantHoi JIHK wu Tpancrennsix opranu3moB. Kiterounas wumxenepus. Kiierounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOKEHUE pacTeHuid. KiioHMpoBaHuEe BBICOKONPOIYKTUBHBIX
CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHEBIE OPTaHU3MEI.

JeMoHcTpanuu:

IToprpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuipel u cxembl: kapra «lleHTphl MPOUCXOXKIACHHUS M MHOT000pa3usi KYJbTYpPHBIX
pacrenuii», «Ilopoabl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OTnanéHHas
rubpunnzanus», «Paborel akamemmka M. @. HBanoBay, «llomummongus», «OOBEKTHI
OouotexHonoruny, «Knerounble KyJabTypbl U KJIOHUPOBAHUEY.

O6opynoBaHue: MYJISDKU TUIOZOB U KOPHEIUIONOB JUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBCHHBIE PACTCHUS.

11 KJIACC

Tema 1. DBoaronHoOHHAS OHOJIOTHA.

[IpeanochIki BO3HUKHOBEHHUS SBOJIOLMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpPUS U €€
MeCTO B OHoJoruu. BiusHue 3BONOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CunerenbcTBa HBoyOLMU. [laneoHTONOrMUECKHEe: MOCIEA0BATENbHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOMHUCH, Tepexoanbie ¢popMbl. buoreorpadudeckue: cxoacTBo
U paznnume GayH u Gpop MaTEpUKOB U OCTPOBOB.

DOMOpHOTOTHYECKHEe: CXOACTBA M Pa3ivuvs dMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHBIE, PYAUMEHTapHbIE OpTraHbI,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonronHass Teopust Y. JlapBuna. Ilpennochuiki BO3HUKHOBEHHS JapBUHU3MA.
JBwxymue Cuiabl DBOMIONMKA BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE MpHU
OTPAaHUYEHHOCTH PECYpCOB, HEOMpeNeNéHHas W3MEHYMBOCTb, OOpb0a 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus sBoonnu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomtorus. [Tomynsmus kak eIMHAIIA BUIA U YBOJTIOIUH.

JBmxkymue cuibl (pakTophl) IBOJIONUKA BUIOB B MpHUpoAe. MyTallMoOHHBIN mpoliece U
KOMOWHATHBHAs WM3MEHUYMBOCTH. [lomynsinoHHble BOJHBI W jApeld renoB. Mzonsauus u

MUTpaus.
EctectBenHblii 0TOOp — HampaBisitoluii ¢gaktop 3BomonUH. DOpMBI €CTECTBEHHOIO
otbopa.
[IpucnocoOneHHOCT, ~ OpraHM3MOB  Kak  pe3yapTaT  3Bojiouud.  [Ipumepst

npucrnocoOIeHnit y Opranu3MoB. ApoMop(O3bl U UANO-aJaTaIlUuH.

Bun u Bumoo6paszoBanue. Kputepuum Buga. OcHOBHbIE (OpMBI BHI000pa30BaHUSA:
reorpagpuueckoe, 3KOJI0rHUECKOE.

Maxkpoaomtorusi. @opMbl 3BONIONUH: (pUiIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHasl,
napaensHas. HeoGpaTumMocTs 3BoIOLNH.

IIpoucxoxxaeHne  OT  HeCNEUUAIM3UPOBAaHHBIX  MmpenkoB.  [Iporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.

JdemoHcTpauuu:



Iloprpetsr: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuupr u  cxembl: «Pa3BuTHE OpraHMYecKoro MHupa Ha 3emiie», «3apOoJbllIn
MO3BOHOYHBIX  KHUBOTHBIX», «Apxeontepukc», «DPopMbl OOppObI 3a CYIIECTBOBAHHEY,
«EcrecTBenHbli  0TOOp», «MHOroOOpa3ue copToB pacteHuii»y, «MHOroodpasue moOpos
JKUBOTHBIX», «[Tomymnsium», «MyTanuoHHas U3MEHUYMBOCTbBY, «ApoMOp(O3bD»,
«Mnunoananrtanun», «OO0mas aereHepanus», «JIBwxkymue cuisl 3Bomonumny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopwba 3a cymiectBoBanue», «IIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH, HaOOp ILI0JI0B
U cemsH, Koiuekuusi «[IpuMepsl 3alUTHBIX MPHUCIIOCOONCHHUN Y KMBOTHBIX», MOEIh
«OCHOBHBIE HaINpaBIICHUS DSBOJIOLUUNY», O00bEMHas Mojaenb «CTpoeHHe TOJIOBHOTO MO3ra
II0O3BOHOYHBIX».

buoreorpaduueckas kapra mupa, Koyekuus «QDPOpMblI COXPaHHOCTH HMCKOIAEMbIX
JKUBOTHBIX U pacTeHHil», Mozaenpb anmuinkauus «llepekpéct xpomMocom», BiIaKHbIE IpernapaThl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», MukKpompenapar «Jlpozoduna» (HOpMa,
MyTal# (GOPMBI KPBIIILEB U OKPACKHU TETA).

JlaGoparopHble H NpaKTHYecKue padoThbl:

JIaboparopnas padota Ne 1. «CpaBHeHHE BHIIOB 110 MOP(HOIOTUIECKOMY KPUTEPHION.

Jlaboparopuass pabora Ne 2. «Omnucanue NpUCIOCOONIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTePay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE "KU3HHU Ha 3eMuie.

JloHayuHbI€ NIPEICTaBICHUS O 3apOXKIECHUU KU3HU. HaydyHble runore3sl BO3HUKHOBEHUS
JKU3HM Ha 3emuie: a0MoreHe3 W MaHclepMus. XUMUYecKas 3BOJIONUSA. AOHWOTEHHBIN CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKJIECHUE
XUMHUYECKON 3BooIMKN. HauanpHble sTanbl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHUE NPOTOKJIETKU. [lepBble KIeTKH U uX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emse mo 3pam U nepuojgam. Karapxeil. Apxelickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoAbl: KeMOpPUICKHI, OpIOBHUKCKUH,
CUJIypUHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ NepUuoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MaJI€OreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMara U IeoJOru4eckux IpoueccoB. OCHOBHBIE 3Tallbl ABOJIIOLUAN
PacTUTENBHOTO M XUBOTHOTO Mupa. Apomopdo3bl y pacTeHMi U >KUBOTHBIX. llosiBneHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMm4ecKoro Mupa Kak OTpakeHue 3BOMIOINNA. OCHOBHBIE CUCTEMATUYECKNE
TPyl OPraHU3MOB.

OBoJOIMS  4YelloBeKa. AHTpPONOJIOTMS Kak Hayka. Pa3Burthe mnpencraBieHHid o
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl U3yueHus: aHTpornorene3a. CxoAcTBa U pa3indusl 4eIoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHUE YeJIOBEKa.

JBwxyume cuibl (pakTopsl) aHTpomoreHesa. HacneacTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUH TpyZa, MBILIUICHNUE,
peusb.

OCHOBHBIE CTaAWM W BETBH HBOJIFOLMU YEJIOBEKA: ABCTPAJIONMUTEKH, YEIoBEK yMEIbIii,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymHbii.  Haxonku
HCKONAeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JACTh PacHpOCTpaHEHHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIME PAChl: €BPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBCcTpaJlouJHas  (PKBaTOpUAIbHAsA), MOHIoOJoMJHAas  (a3MaTcKo-aMepuKaHckas). YepTsl
MPUCTIOCOOTICHHOCTH TPEJCTaBUTENEH YeNOBEYECKHMX pac K YCIOBHUSM CYIIECTBOBAHUA.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma.



JdeMoHcTpanum:

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

Tabnuubl u cxembl: «Bo3HukHoBenre CoaHEUHON cUCTEMbD», «Pa3BUTHE OpraHUYECKOro
mupa», «PacrurenpHas kietka», <«OKuBoTHas kietka», «lIpokapumornueckas KieTkay,
«CoBpeMeHHasi CUCTEMa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YeJl0BeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa MaJCOHTOJOTMUECKUX HAXOO0K
IIPEAKOB COBPEMEHHOI'O 4eJIOBEKa», «/lpeBHelmne moan», «/pesHue mogu», «llepsbie
COBPEMEHHBIE JTI0a1», «HemoBedueckue pacs».

Ob6opynoBanue: Mymspku  «lIporcxoxaenue uenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
IUTEKAHTPOIa, HeaHIepTajlblia, KPOMAHbOHIIA),'€OXPOHOIOTnYecKas TabauLa.

Tema 3. OpranusMsl U OKpy:KawIIas cpeaa.

OKkojorusi Kak HaykKa. 3ajayd M pPasAenabl dKOJIOruv. MeTonbl 3KOJIOTMYECKHX
UCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JyIlIHas,  IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonornyeckue (akropel. Knaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOreHHbIE. J[elicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbuoTtnueckue  (GakTopbl:  CBET, TeMIepaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucnocoOieHns OpraHu3MOB K IEHCTBHIO aOMOTHYECKHX (haKTOPOB. BHOJIOrHUeCcCKre PUTMBI.

buornueckne dakropel. Buapl OnOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIU3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKHUX
B3aMMOJEHCTBUI JUIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEpUCTUKU Nomyiauud. OCHOBHBIE IIOKA3aTENId IOMYJISILMM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YHUCJIEHHOCTHU NOIYJIALUU U €€ PeryIIsiusl.

JdemoHcTpaumu:

[Moptpetsr: A. I'ym6onsar, K. @. Pynwe, D. ['ekkens.

Tabnuupl u cxemsl: kapta «[Ipupoanrsie 30061 3eMin», «Cpeapl 0OUTaHUS OPTAHU3MOBY,
«Dotonepuoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH IONYJISLUU
uHpy30pun-Tyenbkn», «llumessie nenmuy».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabora Ne 3. «Mopdomoruueckre OCOOCHHOCTH PACTEHHM W3 Pa3HBIX
MeCT OOUTaHUY.

[TpakTrueckas padota Ne 1. «[Toacu€t mIOTHOCTH MOMYJIALMN pa3HBIX BUOB PACTCHUI.

Tema 4. CoolmecTBa M IKOJTOTHYECCKHE CHCTEMBI.

CooOmiectBo  opranuzMoB —  OuoneHo3. CTpykTypel  OHOIIEHO3a:  BHUAOBasd,
pOCTpaHCTBEHHas!, Tpouueckas (mumiesast). Bunsl-noMmuHanTel. CBsI3U B OHOIIEHO3E.

Dkojorudeckre cuctembl (dkocuctembl). IloHaTne 00 skocucTemMe U OUOTreolEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl 3JKOCHCTEMBI: IPOJIYLEHTHI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrHMM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIHMS. OKOJOTUYECKHE MUpPaMUAbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
HKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALHNS, pa3BuTue. CyKieccus.

[IpupoaHble SKOCHCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. ODKOCHCTEMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIOTeHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOosKkocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak pakTop ycToWunBOCTH dKOCUCTeM. CoXpaHeHHE OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.



VYuenue B. U. Bepnanckoro o Ouocdepe. 'panuibl, coctaB u cTpykTypa Ouochepsl.
JKuBoe BemectBo m ero ¢yHkmuu. OcoOeHHOCTH Omocdepsl Kak IIO0aTbHON IKOCHUCTEMBI.
JluHamudeckoe paBHOBECUE B 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotbl BemecTB MU OHOr€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OuOChepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoBeuectBo B Ouochepe 3emmm. AHTPOIOTCHHBIE HW3MEHEHUs B Ouocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHue mpupoasl U 4denoBeuecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak
OCHOBa ycroiumBocTd Oumocepsl. OCHOBa PpAIMOHAIBHOTO YIPABJIECHUS MPHUPOIHBIMU
pecypcaMu U UX UCIONIb30BaHUeE. JJOCTHKEeHNS OMOJIOTHUU U OXpaHa MPUPOIbL.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmuups! u cxemsl: «llumessle nenu», «bUoIeHO3: cocTaB U CTpyKTypay, «IIpupoansie
coobmectBay, «llenu mnutanus», «Okonoruueckas nupamuna», «buochepa u yenoBek»,
«9KocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «JKOCUCTeEMa XBOMHOro Jeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTEeHHbIE BO3JEHCTBUS HA MIPUPOIYY,
«BaxHelmme MCTOYHHMKHU 3arpsi3HEHMS BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHelInas
cocrasnsitomas ouocheps», «DakTopsl Aerpaganuu nousy, «llapaukossiii 3¢ dekT», «PakTopsl
pPaznoaKTHBHOTO 3arpsi3HeHus Onocgepbl», «Obmas cTpykrypa duocdeps», «Pacrnpoctpanenue
*Ku3HU B Omocdepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopoT a3ota B mpupoe».

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

Cornacho ®I'OC COO, ycraHaBiauBalOTCA TpeOOBaHUS K pe3yJabTaTaM OCBOEHUS
00y4aroImuMUCs MPOrpaMM CpeaHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MNpEaAMCTHBIM.

JIMUHOCTHBIE PE3YJIbTATHI

B cTpykType NTUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS TMpeamera «bHONoTvs» BbIIEICHBI
CIIEAYIOIINE  COCTABIIAIONINE: OCO3HAaHWE OOYYaIOUIMMHCS  POCCHHCKOM  Tpa)KIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIHHOCTH M CaMOOIPENeTIeHHIO,
HAIMYUE MOTHBAIIMM K OOY4YeHHWIO OWOJIOTHH, IIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKHUX TPAAULIUNA Pa3BUTUA
OHMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIMXcs PYKOBOACTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHMs, HAIWYUE OKOJOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IEJTU ¥ CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMIHOCTHBIE PEe3yJbTaThl OCBOCHUS IpeaMeTa «BHOJIOTHsS» JOCTUTAIOTCS B CIUHCTBE
yueOHOM W BOCIHUTATENHHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMH POCCUUCKUMU
COIMOKYJIBTYPHBIMH, UCTOPHYSCKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, IPHHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPA3BUTHS, Pa3BUTH BHYTPCHHEH MO3WIMH JIMYHOCTH, MATPUOTH3MA,
YBaOXECHHSI K 3aKOHY U TPABOIMOPSIKY, YEJIOBEKY TpyJda M CTaplIieMy MOKOJEHHUIO, B3aUMHOTO
YBOXKCHHS, OCPEe)KHOTrO  OTHOIICHWUS K  KyJAbTYpHOMY  HACIICIUI0O W  TPAJUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAIOLIEN Cpele.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «buomorus» oTpaxkaroT
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXIACHHI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,
paclIMpeHe KU3HEHHOTO OIbITa U OMbITA JAEITEILHOCTH B IPOLECCe peaau3alli OCHOBHBIX
HATPaBICHUH BOCIIUTATEIHHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:



1) rpaIaHCKOro BOCIIUTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULUK OOy4aroumlerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTHTYI[MOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITETbHOCTU MIPHU CO3JaHUH YUEOHBIX TPOEKTOB,
peneHnH y4yeOHBIX U MO3HABATENbHBIX 33124, BBHITIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsTh COOCTBEHHYIO IO3ULHI0O MO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE YYMUThIBaTH B CBOUX JIGUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMO/JICHCTBHSA JIIOJIEH C pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MOJIOXKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B TIIPOLIECCE COBMECTHOI'O BBINIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKOMN TPa’kJaHCKOW MACHTUYHOCTH, MAaTPUOTU3MA, YBAKCHUS
K CBOEMY HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH Iepes PonmHOMN, ropmocty 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYpY, MPOILLIOE U HACTOSIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHWE K MPHUPOJHOMY HACIEAUWI0O U TaMATHUKaM MPUPOIHI,
JIocTkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OLEHHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
OHMOJIOTUY, TOHUMAaHH 3HAU€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaelHas  yOexJIEHHOCTb, TOTOBHOCTh K ciIykeHHto u 3amuTre OrteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIAL0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEJICHHUS;

CTIIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIJIa B MOCTPOSHHE YCTOWYMUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM PpOJIUTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHSTHS [IEHHOCTEH CEeMEHHON KU3HH B COOTBETCTBHH C TPATUIMSIMUA HapOIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOILEHHE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOMECTBEHHBIX OTHOIICHUH;

MOHMMaHHE YMOILMOHAIBHOTO BO3/ICHCTBUS )KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDOKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE TPOSIBIISTH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

5) ¢usnueckoro BocnuTaHus, (OPMHPOBAHMA  KYJIbTYPHI 3/10POBbS H
IMOLUOHAJIBLHOIO 0/1aronoJIy4yus:

MMOHMMAaHWE M pealn3als 3JJ0pOBOro U 0e30macHoro o0pasa Ku3HU (310pOBOE MUTAHUE,
cOOIOZICHHEe TUTUEHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3muUeckas aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOILEHHS K COOCTBEHHOMY (PM3UYECKOMY M ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE LEHHOCTU TMpPaBWJI MHIUBUAYATbHOIO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJICH;

OCO3HaHHUE MOCJIEJACTBUI M HENPUSITHUS BPEIHBIX MPUBBIUEK (YMOTPeOJIeHUsS alKoroJs,
HapKOTHUKOB, KYpPEHHUs);



6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOIO0HE;

TOTOBHOCTb K  AKTUBHOW  JIEATEIBHOCTH  TEXHOJOTMYECKOW U COIMAJIbHOMN
HalpaBJIEHHOCTH, CIOCOOHOCTh MHULUHUPOBATh, IUIAHUPOBATH M CAMOCTOSATENBHO BBIOJIHATH
TaKylo JesTeIbHOCTD;

UHTEpeC K pa3iuyHbIM chepaM NpodhecCHOHANBHON AEATENIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K 0OPa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSKEHUU BCEH
KHU3HH,

7) 3K0JI0ru4ecKOro BOCIMTAHMSI:

HKOJIOTHYECKH 1€JIecO00pa3Hoe OTHOIIEHHE K PUPOIE KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS IKOJOTHYECKOW KYJIbTYpBl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH /JIs1 OKpYXKAOLIEeH cpeibl;

OCO3HAHME TII00AIEHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U IyTel UX PelICHHUs;

CIOCOOHOCTh UCIOJIb30BaTh NpHoOpeTaeMble IPU U3Y4EHUU OMOJIOTUU 3HAHUS U YMEHHUS
IpU pEHICHUH TMPOOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IMPHPOJIONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEACHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BUJIOB, YKOCUCTEM, Orochepsl);

aKTUBHOE HENpUATHE ACWCTBUI, NMPUHOCAIIMX Bpell OKpYXarolleil MmpupogHON cpere,
YMEHHUE TPOTHO3MPOBATH HEOJIATONPHUITHBIE YKOJIOTUYECKUE TOCIEACTBHS MPEATPUHIMAEMBIX
JecTBUH U IPeOTBpallaTh UX;

HAIMYHE PA3BUTOTO SKOJOTWYECKOTO MBIIUICHHS, YKOJOTHYECKOW KYJIbTYpHI, OIBITA
NEeSTEIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHUS pPYKOBOJCTBOBAaTbCS HMMHU B
MO3HABATENbHOW, KOMMYHUKATHBHOW W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOHN 1eATENbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOr0 IIO3HAHUS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JHANOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHHE  S3BIKOBOM W  YHTATEIbCKOW  KYJIBTYpHl KaK  CpEICTBa
B3aMMO/ICHCTBUS MEXTY JIIOIbMU U MTO3HAHUS MHPA;

MMOHMMaHHUE CenU(PUKU OMOJIOTMM KaK HayKd, OCO3HaHMs €€ poiau B (OPpMUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUIEHHUS, CO3AaHNUHU LIEIOCTHOTO MPECTAaBICHUs 00 OKpYy’KaroIieM
MHUpEe KaK O eIWHCTBE TPUPOABI, YelIOBeKa W OOIIecTBAa, B TIO3HAHUM TIPUPOIHBIX
3aKOHOMEPHOCTEH U peleHNH POoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JIJIsl COBPEMEHHOHN NUBWIIM3AINN: 00ECTICUCHHS
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHbIe TpoOIeMbl Pa3BUTHS YeIIOBEUECTBA, TIOMCKA ITyTeH BHIXOJIA M3 TII00aTHHBIX
HKOJIOTHUECKUX MpoOsieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAIIHOHAIBHOMY
UCTIOJTB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUH B LIEJISX MOBBILIICHUs 00MIei
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH, KaK COCTaBHOHW 4YacTH (yHKIMOHAIHHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyeMoi pu U3y4eHUn OUOJIOTHH;

MMOHWMaHKUE CYIIHOCTH METOJOB TO3HAHWs, UCIIONB3YEeMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPYKAaIOMIeTO MHpa M TPOMCXOIAMNX B HEM W3MEHEHHWH, yMEHHWE JelaTb 0O0OCHOBaHHEBIC
3aKJIIOYCHUsS HAa OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS MaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO HCIOJBb30BaTh OHOJOTMYECKHE 3HAHUS Ui PELICHHS
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;



OCO3HAaHHUEC IICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATE MPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMM IO OMOJOTMUM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHHUSI Y4eOHOTro mpeaMeTra «bHonorus» BKIIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOIUXCA  MEXAUCUUIUIMHAPHBIE
(MexmpenMeTHbIe) 00LIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crenu(uKy METoZ0B MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHUe, HaOII0eHUe, U3MEpEHHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ecreunBalOIIne
¢dopmupoBaHne (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluXxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble y4deOHble ACWCTBUS B IO3HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MertamnpeaMeTHble pe3ysibTaThl OCBOEGHHUSI MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHus
OTpaXkaroT:

OBJiajieHNe YHUBEPCAJIbHBIMHM YU4eOHBIMH O3HABATEIbHBIMH AeCTBUSIMM:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpPOBATh MPOOJIEMy, paccMaTpuBaTh eé
BCECTOPOHHE;

UCMOJb30BaTh TNPH OCBOEGHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHAIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTMYECKHUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABIMBATh CBSI3U C JPYTUMHU MTOHATHUIMN);

ONpeAeNATh LEeNN JEeATeNIbHOCTH, 3aaBasl MapaMeTpbl U KPUTEPUM HX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATHSA JUIsl OOBsICHEHHMsS] (aKTOB U SIBJICHUH >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXJIEHUs (MHAYKTUBHBIC, NEAYKTUBHbIE, IO aHAJOTHH),
BBISBIISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHSTh CXEMHO-MOJEIBHBIE CPENCTBA I NPEACTABICHUS CYLIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pazpabarhiBaTh IJIaH penieHuss MnpoOjemMbl C  Y4€TOM aHajlu3a HMEIOLIUXCS
MaTepUaibHBIX 1 HEMAaTEPHUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JESTENbHOCTb, OLIEHHBATH COOTBETCTBHE DPE3YJIbTATOB IIEJISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIUHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pEallbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATENBCKHE TeHCTBUS:

BJIa/IETh HaBbIKAMU Y4eOHO-HMCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMU
pasperieHus: npoodieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pELIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B IIO3HAHUS;

HCIOJIb30BaTh Pa3JIMYHbIE BHJIbl ACATEIBHOCTH IO IOJYYEHUI0 HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, NpeoO0pa3oBaHUI0O U IMPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM YHCIE MpHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;



(dbopMHpOBATh HAYYHBII TUI MBIIIJICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 337a4d B OOpPA30BATEIBHON JEATEIHHOCTH U
KHU3HEHHBIX CUTYaLUsX;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTYAJIIM3MPOBATh 3a7ady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaXOAWUTb AapryMEHThl JUlsl JI0Ka3aTeabCTBA CBOMX YTBEpXKIEHUI,
3aJaBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJM3UPOBaTh IIOJIyYEHHbIE B XOJA€ pELICHHUsA 3aJaud pe3yibTaThl, KPUTUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLICHUBATh IPUOOPETEHHBIH ONBIT;

OCYIIECTBIATH IIeJICHANPAaBICHHBI MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBUA B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh TEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYID M  IPAKTUYECKYI0  OO0JIacTH
KHU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00J1acTei;

BBIJIBUI'aTh HOBBIE WJEH, NpE/Ularath OPUTMHAIbHbBIE MOAXOJbl M PpEIIEHUs,, CTaBUTh
npoOJIeMBl B 33]1a49H, TOIYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(MOpMaImu (Tekcre ydyeOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JITEpaType, OMOJOTMUECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALMIO PA3TUYHBIX BHIOB U (OpM
IPECTaBICHUS, KPUTUUECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTb;

(dbopMyIHpOBaTh 3ampoChl M MPUMEHSTH pa3IMYHbIE METOJBl NMPH IOUCKE W OTOOpe
6uonornyeckoit MHGopMalu, He0OX0IUMOM /17151 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

MpHUOOPETaTh OMBIT WCIOJIB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMY IMpencTaBICHUs OHOJIOrMYecKOi
uHpopManuu (Cxembl, rpaduKu, TUarpaMMel, TaOIMIIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CPEACTBA Mpu pabore ¢ OHOIOrHYEecKON
uHpopMaLuell: TpUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4eCKHe 3HAKH M CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIQJIETh HAaBBIKAMHM pPACIIO3HABAaHMA W 3aIlIUTHl MHPOpPMALNWH, HWHGOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUAMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIH BO BCEX cdepax )KU3HH, aKTUBHO Y4aCTBOBATH B JAHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJICHUS OTHOCHTEJIBHO BBIMIOJHEHUS TMIpeIUIaraeMo 3aJa4d, YYHTHIBATh HMHTEPECHl W
COIJIACOBAHHOCTH MO3ULUH IPYTUX YYaCTHUKOB JMAJIOTa WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOAJbHBIC CpPEACTBAa OOIICHHWS, TMOHMMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallud, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH TIEPETOBOPHI,

BJIAJIETh Pa3IMYHBIMH CIIOCOOaMU OOLIECHHUS W B3aUMOCWCTBUS, TOHUMATh HaMEPEHUS
JPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOIB30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

MOHMMATh U HMCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIUBHUIYaIbHON pabOTHI MpH
peIIeHNH OMOJOTHYECKON TTPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MIPH PEeILICHUH y4eOHOM 3a1auu;



BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUH € Y4ETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LIE€JIM COBMECTHOM [JEATEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PAaclpenciATh pOJd C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3y/IbTaThl COBMECTHOM paboThI;

OLIEHUBATh KauyeCTBO CBOET0O BKJIA/la U KaXKJIOTO YYaCTHUKA KOMaH/bl B OOLIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeaIaraTb HOBBIE IIPOEKTHI, OLICHUBATh WJEU C IO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEACHHUE B Pa3JINYHBIX CHUTYALMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

Ogy1ajeHne YHHBEPCAJIBHBIMHU PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranmu3amnus:

UCIOJb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUS IpOOJIeM U MX pELIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JICUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKaroIIMX;

CaMOCTOSITENTFHO OCYILECTBIISATh TO3HABATEIFHYIO JESITEIBHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTEIbHOW JESITEIbHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJISITh [UIAH PELIEHUs IPOOIEMbI C YUETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYalLUsM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOW 3SPYIAUMIUH B pa3HBIX
00JacTsIX 3HaHUH, IOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBbIKaMU MO3HABATENbHOM pedIeKcun Kak OCO3HaHUs COBEPILIaEMbIX AeHCTBUIA
U MBICIIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, CIOIb30BATh MPUEMBI pedieKCuu
JUISL OLIEHKU CUTYaI[H, BIOOpa BEPHOTO PEIICHMUS;

YMETH OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS [10 UX CHIKEHMUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€ PE3YIbTATOB IEATEIBHOCTH;

3) npuHATHE cedsi U IPYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OIIMOKH;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHsie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS U
CHocoObl JIMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESTEAbHOCTH 10 MOJYYECHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHMH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYaIMsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHbI 110 roJaM 00ydeHHs..



[IpenmetHble pe3ynbTaThl OCBOCHHUS ydyeOHoro mpeamera «buomnorus» 6 10 knacce
OTpaXkaroT:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJNU OMOJOTMM B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEpKAHUE OMOIOrMYECKMX TEPMUHOB M TMOHATHUN: KU3Hb, KIETKA,
opraHusM, Merabosm3M (OOMEH BEIIECTB M IPEBpAIlCHHE JHEPTHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMs  JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWOJIOTHYECKHE TEOpHH (KIETOYHAs, XPOMOCOMHAsi, MyTallMOHHAsd,
HEHTpaJbHAs JIOTMa MOJIEKYJIsipHOM Owmosorun), 3akoHbsl (I'. Mennens, T. Moprana, H. N.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BapunoBa), onpeaensTs TpaHUIbI UX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U ONHCAHUE
JKUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUM, OpraHu3alus ¢ MpOBEAEHHE OHOJIOTHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PEe3ylbTaTOB, MCIONb30BAHHBIX HAYYHBIX MOHSATUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHBIE MPHU3HAKA BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: 0OMEHa BELECTB U
MpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, PA3MHOKEHUSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS U1 00BSICHEHUS! OMOJIOTMYECKUX MPOIIECCOB U
SIBJICHUH, JIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 11E€JIbI0 00ecTIedeHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUsT HOpM
IPaMOTHOTO TMOBEJEHUsI B OKPYXAaIOLIEH NpUpOIHONW cpele, MOHMMaHHE HEOOXOIUMOCTH
MCIIOJIb30BaHUsl JOCTHKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NS palrOHAJIbHOTO
IPUPOIONOIB30BAHUS;

YMEHHE peuiaTh 3J€MEHTapHble TEHEeTHYECKHE 3aJauyd Ha MOHO- U JIUTHOpHAHOE
CKpeIMBaHNe, CLEIUICHHOE HaclleIOBaHUE, COCTaBIATh CXEMbl MOHOTMOPUHOTO CKPEIMBaHUS
JUISL TIpe/iCKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE M MPAaKTUYECKHE paboThl, COOMI0IaTh MpaBUiIa MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE KPUTHUECKH OIICHHWBAaTh W HMHTEPIPETUPOBATH HMH(POPMALHUIO OHOJIOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpelCTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIpHBIE MaTepHalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTMHU, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCBMEHHbIE M YCTHBIE COOOIIeHus, 0000Imas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTrHble pe3ynapTaThl OCBOeHUs yuyeOHoro mnpenmera «buonorus» ¢ 11 knacce
OTpaXkaroT:

c(OpPMUPOBAHHOCTh 3HAHUUA O MECTe U pOoJId OMOJIOTMM B CHUCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PELICHUs KU3HEHHBIX 3a7ay;

YMEHHE pacKpbIBaTh COJIepKaHuE OHOJOTMYECKUX TEPMUHOB U TMOHATHM: BUJ,
oMU,  TeHOMOHI,  JBOJIONMS,  JOBIKyIIME  CHIBl  ((AKTOphl)  HBOJIOLHH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJIOTHYECKHE (PAKTOpPHI, IKOCHCTEMA,



IPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTBl, LENu NUTaHWUs, DOKOJOIMYecKas MHUpamMHuaa,
o6uoreorieHo3, orocdepa;

yMEHHUE Wu3jaratb OWOJOrHMuYecKue Teopun (dBomonnonHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsliieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMd W myTteil aBomounu A. H. CeBeproBa, ydeHHs O
6uochepe B. U. BepHasckoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOJAAMU HAYYHOTO MO3HAHMs B OMOJOTMH: HAOIIOJACHUE W OMHCAaHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alys M I[POBEJECHUE OHUOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIIB)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLIENATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, TMOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOIIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCHCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MMOTOKA SHEPIHMH B IKOCHCTEMAax, aHTPOIIOT€HHbIX U3MEHEHUIN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX LHKIOB B
ouocdepe;

YMEHHE MPUMEHSTH [IOJIyY€HHbIE 3HAHUS ISl OOBSCHEHUSI OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, /111 IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIE€JIbI0 00ecTIeueHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IMOBEJIEHHUsI B OKPYXAWOLIEH NpUPOIHON cpele, MOHMMaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui paloHaIbHOrO
IPUPOONOIb30BAHNUS;

YMEHHE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3aJaud, COCTaBISATh CXEMbl IepeHoca
BEIIIECTB M SHEPIUHU B SKOCUCTEMaxX (LleNH MUTAHU);

YMEHHE BBINOJIHATH Ja0OPaTOpHbIE U MpPaKTUYECKUue padbOThl, COOJII0/IaTh MpaBuiIa MpH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBAThb U HHTEPIPETUPOBATh HMH(OPMALMIO OHOIOTHYECKOIO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM HWH(OpMalMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTPUBATh TJIOOAIbHbBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHMKOB, TIPAaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO yacoB
Ne HaunmenoBaHmue K 0
pa3aesioB U TeM OHTPOJIE paKTH JaexkTpoHHble (LU(poBbIe) 00pa3oBaTebHbIE PeCYPChI
n/n Bcero HbIE YeCKUue
NporpaMMbl
padoTrbl | padoThI
bubamnoreka I{OK https://m.edsoo.ru/7f41¢c292
PBIII (10 knace) https://resh.edu.ru/subject/5/10/
1 buonorus kak Hayka 2 . M3Hl(!0 acc) . .
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,vi
deo&subject program_ids=31937278&class_level ids=10,11
bu6mmoreka [{OK https://m.edsoo.ru/7f41¢292
PO (10 xnacce) https://resh.edu.ru/subject/5/10/
5 JKuBsble cucteMbl U 1 MDBIII(10 kmacc)
UX OpraHu3aIus https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,vi
deo&subject program_ids=31937278&class_level ids=10,11
bubamnoreka I{OK https://m.edsoo.ru/7f41c292
PBIII (10 xmace) https://resh.edu.ru/subject/5/10/
3 XUMHYECKUH COCTaB 8 05 MBHUI(10 kmacc)
U CTPOCHUE KIIETKU ' https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,vi
deo&subject program_ids=31937278&class_level ids=10,11
bubnuoreka IJOK https://m.edsoo.ru/7f41¢292
PBII (10 xnace) https://resh.edu.ru/subject/5/10/
4 KuzHenesaTeabHOCTh 6 MDBHUI(10 kmacc)
KJICTKH https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,vi
deo&subject _program_ids=31937278&class_level ids=10,11
5 PasmHoxenue u 5 05 bub6muoreka I1OK https://m.edsoo.ru/7f41c292

HHAUBUAYAJIBHOC

POIII (10 xmace) https://resh.edu.ru/subject/5/10/



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/

pa3BUTHE MDBHUI(10 kimacc)
OpPraHu3MOB https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,vi
deo&subject program ids=31937278&class level ids=10,11
bubmnoreka I{OK https://m.edsoo.ru/7f41¢c292
PDIII (10 xiacc) https://resh.edu.ru/subject/5/10/
HacnencTBeHHOCTE U
MDBHUI(10 kacc)
6 W3MEHYUBOCTH 9 1 1 ) . . _ . .
OPIAHIEMOB https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,vi
p deo&subject program ids=31937278&class level ids=10,11
bubamnorexa I{OK https://m.edsoo.ru/7f41c292
Cenekuus PBIII (10 knacc) https://resh.edu.ru/subject/5/10/
7 OpraHU3MOB. 3 MBUI(10 knacc)
OCHOBBI https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,vi
OMOTEXHOJIOTUH deo&subject program ids=31937278&class level ids=10,11
OBIIEE KOJIMYECTBO
YACOB IIO 34 1 2
[TPOI'PAMME
ITIOYPOYHOE INIMIAHUPOBAHHUE
10 KJIACC
Koaun4yecTBO 4acoB
Ne Konrtpo | Ilpakrn
w/n Tema ypoka Beero | MLHLIe qecKITe JJIeKTPOHHBbIE HU(POBBIE 00pa3oBaTe/bHbIE PeCypPChl
padoTel | padoThI
bubmmorexa IJOK https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a Ypoxk "buonorus - Hayka 0 )KHBOM
1 buosnorus B cucrteMe Hayk 1 "
npupoae" (POI)
https://resh.edu.ru/subject/lesson/3827/start/118940/
2 MeToziEr mosHaHKA KHBOH 1 bubnuoreka IIOK https://m.edso0o.ru/863e6122
MIPUPOIEL.
3 buonorueciue cuctemsl, 1 bubnmnorexa LIOK https://m.edsoo.ru/863e6564
Hpoueccm Hn UX H3yquHe



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

XUMHUYECKUI COCTAaB KIETKH.

4 Bojta 11 MHHEpaTbHEIE COH bubanoreka ITOK https://m.edsoo.ru/863e674e
5 beima. CogeT;EOI; crpoctue bubnrorexa L{OK https://m.edsoo.ru/863e6b72
6 q)epMeH;;’;a;S::gpflmecme Bbu6mmoreka LIOK https://m.edsoo.ru/863e6b72
bu6muoreka [IOK https://m.edsoo.ru/863e6870 Ypoxk
7 Vinesoss. ML "Heopranuueckue coequHEHUS KISTKU. YTIIEBOABI U JIUUIBL.
b a Perynsipasie u Heperysipabie Ouononmmepsr” (POIL)
https://resh.edu.ru/subject/lesson/5397/start/283870/
bubaunorexa [IOK https://m.edsoo.ru/863e6d5¢ Vpok "Opranuyeckue
8 Hyxneunosbie kucinotsl. AT® BelIECTBA: O€JIKU U HYKJIEMHOBBIE KUCIIOTHI, U UX 3HaueHue. ATO"
(POII) https://resh.edu.ru/subject/lesson/3840/start/163096/
TeTODMS 1 METOMLL H3VICHIL bu6muoreka IIOK https://m.edsoo.ru/863e6e88 Vpoxk "Lluronorus —
9 e TpKH KneToera;I TZI; st Hayka o kietke. Knerounas teopus. HememOpaHHbIe OpraHOUIbI
' p kierkn" (POIII) https://resh.edu.ru/subject/lesson/5383/start/153371/
KiteTka KaK e 0CTHAs KIBas VYpoxk "MemOpaHHbIe Opl"aHOI/II[BI"KJ'IeTKI/I. Snpo. IIpokapuoTsl u
10 creTeMa DYKapHOTI (POLI)
https://resh.edu.ru/subject/lesson/3847/start/8616/
CrpoeHne 3ykapuoTH4YECKOU
KIIeTKH. JlabopamopHas paboma
Nel «M3ydyeHue cTpoeHus
11 | KIeTOK pacTeHuil, )KUBOTHBIX, 05 bubamoreka I{OK https://m.edsoo.ru/863e6ff0
rpuboB U OakTepuit mox ' https://m.edsoo0.ru/863e716¢c
MHUKpPOCKOIIOM Ha T'OTOBBIX
MUKpOTpenaparax u ux
ONHCAHUE»
bubnmnoreka LIOK https://m.edsoo.ru/863e766¢ Ypok "Oomen
12 OOMeH BelecTB Win BelIEeCTB: POTOCUHTE3 U Onosornyeckoe okucienue. (I nmukonus n
MeTaboIu3M uuki Kpebea" (POII)
https://resh.edu.ru/subject/lesson/3917/start/46777/
13 dorocuHTE3. XEMOCHHTE3 bubmoreka IIOK https://m.edsoo.ru/863e7c98



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://m.edsoo.ru/863e7c98

14 DHepreTHYeCKuii 00MeH bub6mmoreka ITOK https://m.edsoo.ru/863e7aae
15 FKHM3HCHHEIN UMK KICTKH. Bbubmnoreka ITOK https://m.edsoo.ru/863e7dc4
[enenue knetku. MuTos.
16 Brocurres berka. Peatuus bubmmorexa LIOK https://m.edsoo.ru/863e796e
MaTPUYHOTO CHHTE3a
17 TpaHCMmg;;fHOCHHTeB bubmnoreka ITOK https://m.edsoo.ru/863e796e
bubnmnoreka LIOK https://m.edso0.ru/863e7540 Ypoxk "PaboTbl reHoB
Hexnerounsie popMbl )KU3HU — "
18 BUDVCLI MIPOKapHOT U 3yKapuoT. Bupycel. ['eHHas ¥ KJIETOYHAS WHKCHEPUS
Py (POIII) https://resh.edu.ru/subject/lesson/3939/start/105165/
bubmmoreka [{TOK https://m.edsoo.ru/863e81b6
19 ®DopMbI pa3MHOKECHUS https://m.edso0.ru/863e831e Ypok "becmoioe u mojaoBoe
OpraHu3MOB pazMHOxeHue. JKU3HEeHHbIE UKJIIbl Pa3HbIX TPYIIT OpraHUu3MOB"
(POII) https://resh.edu.ru/subject/lesson/5359/start/270999/
but6mmoreka [IOK https://m.edsoo.ru/863e7f4a Ypox "lencuue
20 Meiios kieTku. Knerounsiit nuxn. Muto3 u Meiio3. O0pa3zoBaHue MMOJIOBBIX
KJIETOK y ’KMBOTHBIX U pacTeHuit" (POIL)
https://resh.edu.ru/subject/lesson/3927/start/105895/
OObpazoBaHue 1 pa3BUTHE
TMIOJIOBBIX KJIETOK.
Orm1010TBOpPEHHE.
21 | Jlabopamopnas paboma Ne 2 0.5 bubmuorexa LIOK https://m.edso00.ru/863e81b6
«/3yueHne CTpOeHHS MOJTOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpEIiapaTax»
22 MkpmBuyabHoe passuTHe bubmuoreka [{OK https://m.edsoo.ru/863e8436
OpPraHu3MoOB
bubnunoreka [IOK https://m.edsoo0.ru/863e86f2 Ypok "I'eneTndeckas
I'eneTnka — Hayka o -
23 HACTEIICTBEHHOCTH 1 uHpopmanus e€ peanuzamus B kierke. ['en. ['enom. Peakiun
EMEHIHBOCTI MatpudHoro cuHTe3a" (POILI)
https://resh.edu.ru/subject/lesson/5352/start/295780/
24 | 3aKOHOMEPHOCTH HACJICIOBAHUS bubmmoreka [{OK https://m.edso0.ru/863e8878 Ypoxk



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://m.edsoo.ru/863e8878

npu3HaKoB. MoHOrubpuaHOE
CKpEIIMBaHNE

"MonorubpuaHoe ckpemuBanue. [lepBbiii 1 BTOpoii 3akoH MeHens.
I'enernueckas cumBosuka u TepMmuHosiorus” (POLI)

https://resh.edu.ru/subject/lesson/5386/start/301065/

JluruOpuHOE CKpeIBaHME.

bub6muoreka IIOK https://m.edsoo.ru/863e89a4 Ypoxk "lurubpuaHoe

25 3aKOH HE3aBUCHUMOI'O ckpemuBanue. Tperuit 3akon Mengens" (POL)
HaCJICI0OBaHMsI TPU3HAKOB https://resh.edu.ru/subject/lesson/4725/start/107947/
CuernieHHOE HaclleJJOBaHHE
NPU3HAKOB. JlabopamopHas
paboma Ne3 «3ydenue bubaunorexa IIOK https://m.edsoo.ru/863e8c60 Vpok "CueruieHHOe
26 | pe3ynbTaTOB MOHOTHOPHIHOTO H 0,5 HacnegoBanue renos" (POIII)
JTUTHOPUIHOTO CKPEIIUBAHUS Y https://resh.edu.ru/subject/lesson/4755/start/118828/
npo3oduiasy (O0ygaromias)
bubaunorexa IIOK https://m.edsoo.ru/863e8c60 Vpok
I'enernka noma. HacinenoBanue "
[TocTambpuoHanbHOE pa3BuTHE opranuMa. OnpezeneHue noJja.
27 MIPU3HAKOB, CIICTIJICHHBIX C "
HoTOM Camoperynsuus u roMeocTas. Cronoseie knetku" (POL)
https://resh.edu.ru/subject/lesson/5385/start/119865/
N3MeHUYnBOCTb.
HenacnencrBennas
H3MERUMBOCTS. JabopamopHas bubnuorexa LIOK https://m.edsoo.ru/863e8efe Ypok "OcHoBHbIe
paboma Ne4 W3ydeHue .
. 3aKOHOMEPHOCTH H3MEHYUBOCTH: MOTU(DUKAIIMOHHAS,
28 MOTU(DUKATTHOHHOM 0.5 "
H3MCHUMBOCTH, TTOCTPOGHHE KOMOWHATUBHAs M MyTal[HOHHASA (PDII)
’ https://resh.edu.ru/subject/lesson/5387/start/17435/
BapHUAIIMOHHOTO PsJia U
BAPUALIMOHHON KPUBON»
(Obyuaromas)
29 | HacrmencrBeHHast H3MEHUYHUBOCTD. bubmmorexa LTOK https://m.edsoo.ru/863e8efe
30 T eneTiKa denoneka bubmmoreka [TOK https://m.edso0o.ru/863e8d78 Ypoxk "I'enetnka
yenoseka" (POIII) https://resh.edu.ru/subject/lesson/3653/start/47180/
O06o06mIeHne o Teme Ypok "U3zmenunBocts" (MOIII)
31 «HacnencTBeHHOCTD 1 https://uchebnik.mos.ru/material_view/lesson_templates/2223209?me
M3MCHYHUBOCTH OPraHU3MOBY nuReferrer=catalogue
32 | Cenexuus Kak HayKa M IPOIECC bub6muoreka ITOK https://m.edso00.ru/863e9214 Vpok "I'eHeTnka u
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cenexuus" (POII)
https://resh.edu.ru/subject/lesson/3861/start/295751/

MeTtoapl 1 TOCTHIKEHUSA

33 CEIICKI[UH PaCTEHUH U 1 bubmmorexa LIOK https://m.edsoo0.ru/863e9214
JKHNBOTHBIX
34 buotexHonorus kax orpacih 1 bubnrorexa LIOK https://m.edsoo.ru/863e9336
IMPOU3BOJCTBA
OBIIEE KOJIMYECTBO YACOB 34 1 5
T10 ITPOTPAMME
TEMATHYECKOE INTAHUPOBAHUE
11 KJIACC
KoaunuyecTBo yacoB
Ne HaunmenoBanue K i
. /;[ pa3aesioB U TeM B OHTpO paKTH JuekTpoHHbIe (UG poBbIE) 00pa3oBaTeIbHbIE PeCYPChI
NPOrpaMMBI cero | JbHbIE qyecKue
padoTsl | padoTHI
bubmmorexa LIOK https://m.edsoo.ru/7f41cc74
POII (10 knacc)
https://resh.edu.ru/subject/5/11/
1 | DBomonmoHHast GMOJIOTUS 9 1 MDIII(10 Knace)
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,video&sub
ject program ids=31937278&class level ids=10,11
bubnmorexa LIOK https://m.edsoo.ru/7f41cc74
PO (10 knacc)
5 Bo3HUKHOBEHME U 10 https://resh.edu.ru/subject/5/11/
pa3BUTHE )KU3HU Ha 3emJie MDSUI (10 xmacc)
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,video&sub
ject program ids=31937278&class level ids=10,11
bubnunorexa LIOK https://m.edsoo.ru/7f41cc74
Opranusmel 1 PO (10 knace)
3 P 5 1 https://resh.edu.ru/subject/5/11/
Okpyxaromas cpeia MDIII(10 kracce)

https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,video&sub
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ject program ids=31937278&class level ids=10,11

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

POHUI (10 knacc)
CooBimectsa it https://resh.edu.ru/subject/5/11/
4 3KOJIOI‘I/I‘ICI§IKI/IG CUCTCMBI 10 1 M3]_H(10 KJIaCC)
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,video&sub
ject program ids=31937278&class level ids=10,11
OBILEE KOJIMYECTBO 34 1 20
YACOB I10 ITPOTPAMME '
IIOYPOYHOE IIVIAHUPOBAHMUE
11 KJIACC
KoaunuecTBo 4acoB
13‘:1 Tema ypoka Beero If]?,}:[?l): I:E?::I:Zl DJleKTPpOHHBbIE HU(PPOBBLIE 00pa3oBaTebHbIE PeCypPChl
padoTbl | paGoThI
bu6nuoreka IIOK https://m.edsoo.ru/863ea20e
1 OBOJIOIUS U METO/BI €€ U3yUESHUS 1 Vpok "JlokazarenscTBa 3Botonuu" (POII)
https://resh.edu.ru/subject/lesson/5391/start/301036/
. bu6nuoreka IIOK https://m.edsoo.ru/863e9570
WcTopus pa3BuTHs npeacTaBieHuil oo " o
2 S BONOLLIMN 1 VYpok "Bo3HHKHOBEHUE U PA3BUTHUE IBOJIFOLIMOHHBIX UAECH
b (PDII) https://resh.edu.ru/subject/lesson/5393/start/131997/
3 MUuUKpO3BOTIONHS 1 bubmuorexa I{OK https://m.edsoo.ru/863e9cle
Tomysiis KaK SMeMeHTapHas CAMHHIA BUAA bu6muoreka IOK https://m.edso00.ru/863e99c6
4 W 3BONIONUU. Jlabopamopuas paboma Ne | 1 05 " "
«CpaBHEeHHE BU0B IO MOP(OIOTHYECKOMY ' Ypok "Buz. Kpurep wd BHE. Honynsiumsa” (PILL)
https://resh.edu.ru/subject/lesson/4949/start/119943/
Kputeputon(o0ydaroriasi)
JIBUIKYIIHE CHITHI (37eMeHTapHbBIE (haKTophl) bubaunoreka I{OK https://m.edsoo.ru/863e9dad
5 ym S BOIOLLII P p 1 VYpox "Mexanu3Mbl 3BOOIIMOHHOTO Tiporiecca” (POII)
TN https://resh.edu.ru/subject/lesson/5388/start/17609/
6 EcrectBeHHBII 0TOOp U €r0 GOPMBI 1 bubmmoreka LIOK https://m.edsoo.ru/863e9ed0



https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
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Ypok "®opmel ectecTBeHHOT0 0TO0pa B onyssiuuu"" (POII)
https://resh.edu.ru/subject/lesson/5389/start/107051/

Pe3ynbTaThl 3BOIOLMU: IPUCIIOCOOIEHHOCTD
OpPraHu3MOB U BUA000pa30BaHUE.

bubanoreka I{OK https://m.edsoo.ru/863e9fde
VYpoxk "[IprcrnocobaeHHOCTh - pe3yabTaT ACUCTBUS (DAKTOPOB

T | atomamopuonpadoma 1 2 O oo, Buaoodpsonae’ (P
p p https://resh.edu.ru/subject/lesson/5390/start/295809/
OTHOCHUTEIILHOTO XapakTepay (00ydaroras)
bubmmoreka L{TOK https://m.edsoo.ru/863e9cle
8 Hanpapnenust u myTu MaKpO3BOIIOINH VYpok "OcHOBHBIC HaIlpaBJIECHHUS YBOJIIOIMOHHOTO IIpoliecca
(POII) https://resh.edu.ru/subject/lesson/4950/start/295838/
Ypok "Obmue 3akoHOMepHOCTH (TIpaBmiIa) IBOIOIHMH. YacTh
9 HeobOpaTtumocTs 3BOTIOIIMN 1" (M3
p H https://uchebnik.mos.ru/material_view/atomic_objects/108848
97?menuReferrer=catalogue
10 Hcropust s)xu3HU HA 3eMIie 1 METOJIbI €& VYpok "Pa3ButHe npeacTaBiaeHus 0 BO3HUKHOBEHUH KH3HU"
H3YYCHUS (POII) https://resh.edu.ru/subject/lesson/3874/start/301094/
11 | T'unoTe3bl NIPOUCXOXKICHHUS )KU3HH HA 3eMIie bubmmoreka LIOK https://m.edsoo.ru/863ea5a6
bubmmoreka [{TOK https://m.edsoo.ru/863eabbe
Pa3BuTHe *u3HU Ha 3eMIie 10 3paM U " "
12 HEDHOMAM VYpok "Dransl pazButus xu3Hu Ha 3emue” (POIII)
PHOA https://resh.edu.ru/subject/lesson/3885/start/270127/
13 OCHOBHbIC STAMbI SBOIOIHH PACTUTELHOTO 1 bubmumoreka LIOK https://m.edsoo.ru/863ea8bc
KUBOTHOTO MUDA.
bu6nuoreka IIOK https://m.edsoo.ru/863ea48e
14 | CoBpeMEHHAs CHCTEMa OPraHHHECKOro MHpa Ypok "MHoroobpasue OpFaHI/I"I'eCKOFO mupa. [ TpuHImne:
cucrematuku" (POIII)
https://resh.edu.ru/subject/lesson/5395/start/107347/
15 DBOJIOIMS YeJoBeKa (aHTPOIOTreHe3) bubsmoreka [{OK https://m.edsoo.ru/863eac2c
bubaunoreka I{OK https://m.edsoo.ru/863ead44
Vpok "llosiBnenue yenoBeka pazyMHoOro. @akTopel 3BOTIOIHA
16 | JIBmwxymue cwibl ((hakTOphI) aHTPOIIOTCHE3a uesoBexa" (PDIIT)
https://resh.edu.ru/subject/lesson/3906/start/283994/
17 OCHOBHEBIE CTaaNU DBOJIIOIMH YEJI0OBEKA Ypox "bimxkaiiimme "poacTBEHHUKHU' YeIOBEKa Cpean
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YKUBOTHBIX. DTarnbl 3BoIOIMK ipumaTtoB"” (POII)
https://resh.edu.ru/subject/lesson/4951/start/290181/

Yenoseueckue packl U IPUPOJHbIE afanTaluu

18 bu6nuoreka [IOK https://m.edsoo.ru/863eaea?
YeJloBeKa
VYpoxk "['unore3sl U TEOPUU BO3ZHUKHOBEHUS dKU3HU Ha 3eMIIE.
19 O60061eHue o Teme «BO3HUKHOBEHHE U Yacts 1" (MDII)
pa3BUTHE KU3HH Ha 3eMIIe https://uchebnik.mos.ru/material_view/atomic_objects/109051
39?menuReferrer=catalogue
Vpoxk "Opranusm u okpyxaroiias cpeaa. IKOJIOrHIeCKue
20 DKOJIOTUS KaK HayKa ¢dakropsr" (POILI)
https://resh.edu.ru/subject/lesson/5392/start/8378/
21 | Cpenapl 0OMTaHUS M HKOJOTHUECKUE PAKTOPHI bub6mmoreka [{TOK https://m.edsoo.ru/863eafec
AbGuotnueckue GakTopsl. Jlabopamophas
22 padoma e 3. «M()pfb ONIOTITHCCKHC 0.5 bub6mmoreka [{TOK https://m.edsoo.ru/863eb10e
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
obutanus».(Obyuaromas)
23 buortnueckue GpakTophl bubmuoreka LIOK https://m.edsoo.ru/863eb348
BKOHHOZZ;ZCJZ;;:IO Zlgiﬁcjfffliiﬁzn}i’gﬂﬂ' VYpok "Dkonoruueckue xapakrepucTuky nonyasuuu" (MOLI)
24 P p . A 0.5 https://uchebnik.mos.ru/material _view/atomic_objects/111938
IUIOTHOCTH MOMYJIALIH PasHbIX BUIIOB 16?menuReferrer=catalogue
pacTeHuii»
25 Coo01iecTBa OpraHu3MOB — OHOIICHO3 bubnunoreka [IOK https://m.edsoo.ru/863eb46a
Bbubanoreka IJOK https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) VYpok "CoobmiectBa u 3xocucteMsl" (POLI)
https://resh.edu.ru/subject/lesson/5501/start/119075/
OCHOBHBIE TIOKa3aTelId YKOCHCTEMBI. bubaunorexa I{OK https://m.edsoo.ru/863eb5fa
27 Oxosornueckue nupamuasl. CBoiicTBa VYpok "CsoiicTBa 1 pazsutue s3kocuctemsl” (POLI)
skocucteM. Cykieccus https://resh.edu.ru/subject/lesson/4953/start/105422/
VYpok "Okocucrema. Yacts 1" (MDLI)
28 [TpupoaHbIe SKOCUCTEMBI https://uchebnik.mos.ru/material_view/atomic_objects/113137
55?menuReferrer=catalogue
29 AHTpPONIOT€HHBIE YKOCUCTEMBI Ypok "AnTponorennsie s3xocucteMsl” (MOIII)
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https://uchebnik.mos.ru/material _view/atomic_objects/113653
64?menuReferrer=catalogue
bubanorexa I{OK https://m.edsoo.ru/863ebb5e
30 | buocdepa — rinobanpHas FSKOcHCcTEMa 3EMITH 1 VYpoxk "CocraB u ¢pynkiuu bruochepsr” (POII)
https://resh.edu.ru/subject/lesson/5394/start/119104/
31 | 3aKOHOMEPHOCTH CYyIIECTBOBaHUS Onochepbl 1 bu6nmorexa [{OK https://m.edsoo.ru/863ebd16
Ypok "Uenosek u 6mochepa" (PILL)
32 Henoseuectso B brochepe Jemm . . https://resh.edu.ru/subject/lesson/5499/start/295898/
33 | CocymiecTBOBaHHE IPUPOJIBI U YEIOBEUECTBA 1 bubnunoreka I{OK https://m.edsoo.ru/863ebale
34 O6061mmenue Tembl «Coo0b11ecTBa 1 1 VYpok "['nobanbHbie OKOJIOTHYECKHE npo6siemsr" (POLL)
HKOJIOTHYECKUE CHCTEMBD) https://resh.edu.ru/subject/lesson/3896/start/17493/
OBUIEE KOJIMYECTBO YACOB I10 34 1 20
I[TPOI'PAMME '
IIpoBepsiemble TpeGOBaHMS K pe3yabTaTaM 0cBoeHus nporpammasl (10 kiacc)
Kon [IpoBepsieMbie TpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI CPEeTHEr0 00IIEro 00pa3oBaHUs
[IPOBEPSIEMOTO
pe3ynbTaTa
1 ChopMHUpPOBAHHOCTh 3HAHWI O MECT€ M PO OUOJOTMH B CHCTEME HAYYHOTO 3HAHHS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH
COBPEMEHHOM €CTECTBEHHO-HAYUYHOUM KapTUHBI MUpa U HAYYHOT'O MUPOBO33PEHHUS; O BKIIAJ[e POCCUMCKHUX U 3apyO0eKHBIX YUCHBIX-OUOJIOTOB
B pa3BUTHE OMOJIOTHN; (PYHKIIMOHATILHON TPaMOTHOCTH Y€JIOBEKA JUIsl pEeIICHUS )KU3HEHHBIX 3a]1a4
2 YMeHue packpbiBaTh CoJIepKaHUE OMOJIOTMUYECKUX TEPMUHOB M TIOHSITHI: KU3Hb, KJIETKA, OPraHu3M; MeTaboI13M (0OMEH BEIIECTB U
[peBpalleHHe YHEPTHH ), TOMEOCTa3 (CaMOpEryJsius), YPOBHEBasl OpTaHU3aIUs KUBBIX CHCTEM, CAMOBOCIPOU3BEACHUE (PEMPOAYKIINS),
HACJIEACTBEHHOCTh, I3MEHUYNBOCTD, POCT U PA3BUTHE
3 YMenue uznaratb OMOIOTHYECKUE TEOpPUH (KJIETOYHAs, XPOMOCOMHas, MyTanuoHHas), 3akoHbl (. Mennens, T. Moprana, H.U.
BapuiioBa) u ydeHust (0 HEHTpax MHOroo0Opasus M MPOUCXOXKACHMs KynbTypHbIX pacteHuil H.M. BaBuiosa), onmpenensiTb rpaHULIbl UX
[MPUMEHUMOCTH K KHBBIM CUCTEMaM
4 YMeHne BlIafieTh METOJaMH HAYYHOTO TO3HAHUs B OWMOJIOTHU (HAOIIO/IEHWE W OMHCAaHUE JKUBBIX CHUCTEM, MPOIECCOB U SIBJICHUM;
OpraHu3alys U MpoBeieHne OMOIOTHYECKOTO IKCIEPHUMEHTA, BBIIBI)KEHUE THUIOTE3bI; BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIIETyeMbIMU
BEJTMYNHAMU, OOBSICHEHHE TIOJTYYCHHBIX PE3yJIbTAaTOB, UCIOJIH30BAHHBIX HAYYHBIX IMOHATHH, TEOPUH U 3aKOHOB; YMEHHUE JIEIaTh BHIBOJIBI HA
OCHOBAHHUU MOJYYEHHBIX PE3YyJIbTAaTOB)
5 YMeHHE BBIJIENATh CYHNIECTBEHHBIE NPU3HAKM BHPYCOB, KIIETOK IMPOKAPUOT M HYKAPHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
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OpPraHu3MOB; OCOOEHHOCTH IIPOLIECCOB OOMEHa BELIECTB M IPEBPALLCHMsS DSHEPruM B KIETKe, (OTOCHHTE3a, IUIACTHMYECKOI0 H
OHEPreTUYEeCKOr0 OOMEHa, XEMOCHHTE3a, MUTO03a, Meii03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHHS, WHIWBUIAYAJIILHOTO Pa3BUTHS OpraHU3Ma)
(oHTOTCHE3)
6 YMeHue NpUMEHSTh MOJTy4YeHHbIC 3HAHHUSA IS OOBSCHEHHS OMOJIOTMYECKHUX IMPOLECCOB M SBICHUH, IS MPUHATHS MPAKTUYECKUX
pelIeHnid B MOBCEJHEBHOM KU3HH B LIESX oOecriedeHus: 0€30MacHOCTH CBOETO 37J0POBbsl M 3[JOPOBbsl OKPYXAIOIIUX JIF0JEH, COOII0ICHUS
HOPM I'PaMOTHOTO TOBE/ICHUS B OKPYKAIOIIEH MPUPOIAHOM cpelie; MOHUMaHue HEOOXOIUMOCTH UCIOIB30BAHUS JOCTHKEHHI COBPEMEHHOM
010JIOrMU ¥ OMOTEXHOJIOT M JJIs1 pAllMOHAJIBHOTO IPUPOONI0Ib30BAHUS
7 YMeHue pemarth 3IeMEHTapHble T'eHETHYECKHE 3a/aud Ha MOHO- M AWTHOPHIHOE CKpPEIIMBAHUE, CIEIJICHHOE HacleJIO0BaHUCE;
COCTABJISATh CXE€Mbl MOHOTHOPHIHOTO CKpELMBaHUs JJ1s IPeACcKa3aHus Haclael0BaHUs NPU3HAKOB Y OPraHU3MOB
8 YMeHne BBINONHATH JTAOOPAaTOPHBIE M MPAKTHYECKHE PAaOOTHI, COONMOIATh IMpaBWia NMpH padoTe ¢ yd4eOHBIM M JTaOOpaTOPHBIM
000OpynOBaHUEM
9 VYMeHne KpUTHUYECKU OLICHWBATh U UHTEPIPETUPOBATh MHPOPMALIMIO OMOJIOIMUYECKOI0 CO/AEPIKAaHMs, BKIIOYAOLIYIO IICEBJOHAYYHbIE
BHAHWA W3 pa3auuHbX HcTOYHHMKOB (CMU, Hay4yHO-momyssipHble MaTepuajbl); STUYECKHE ACHEKThl COBPEMEHHBIX HCCIIEJOBAaHUNM B
010JI0Oruy, MEeAULIMHE, OMOTEXHOJIOT U
10 YMmeHnne co3naBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOMICHHS, 0000mas OHOIOTHYECKYl0 MH(DOPMAIUIO M3 HECKOIBKHX
ICTOYHHUKOB, IPAMOTHO MCHOJIb30BAaTh NOHATHIHBIN annapaTt 6M0JI0ruU
IIpoBepsiemble 3j1eMeHTHI coaep:kanus (10 kaacc)
Kon IIpoBepsiemMblii 2JIEMEHT COIepKaAHUS
1 buosiorus kak Hayka
11 buonorus - Hayka o xuBoi npupoze. Pons Ononoruu B popMUpOBaHNM COBPEMEHHOM HayuyHOU KapTHHBI Mupa. CucreMa OMoJIOrH4ecKux
HayK
1.2 Metoapl TO3HaHUSA JKUBOM TpUpPOAbl (HAOMIOJEHHE, SKCIIEPUMEHT, OIUCAHHWEe, W3MEpeHHue, KiIacCupUKaus, MOIEeTUpOBaHUE,
cTaTucTUyeckas 00paboTKa JaHHBIX)
2 JKuBble cCTEMBI U MX OpraHu3anus
2.1 JKuBble cucreMsl (6HOCHCTEMBI) Kak MpeIMeT n3ydeHus ouonoruu. CBoiicTBa GMocHucTeM M X pa3HOOOpasue
2.2 YpoBHU OpraHu3anuu OHOCUCTEM: MOJIEKYISIPHO-TeHETUUECKUH, KJIETOYHBIN, OPraHU3MEHHBIHN, MOMYISIUOHHO-BUIOBON, SKOCCTEMHBIH,
OorochepHbIit
3 XHWMHYECKUHN COCTAB U CTPOEHUE KIETKH
3.1 XVWMUYECKUHN COCTAB KIETKU. XMMHUYECKUE DIIEMEHTBI: MAaKpOIJIEMEHTHI, MUKPO3JIEMEHTH. Boga u MuHepanbHble BemiectBa. OyHkuun
BOJIbI 1 MUHEPAJIbHBIX BellecTB B KieTke. [loanepkanue ocMoTHYeCcKoro b6agaHca




3.2

benkn. CocraB u crpoeHne O€NKOB. AMUHOKHCIOTHI - MOHOMEpHl OenkoB. He3amMeHMMBIE W 3aMEHUMBIC aAMHUHOKHCIIOTEHI.
IAMUHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYphl O€IKOBOH MOJIEKYJbl (II€pBUYHAS, BTOPUYHASA, TPETUYHAs M UYETBEPTHYHAS CTPYKTYpA).
XuMmudeckue cBoiicTBa 6enKkoB. bronornueckue GyHKIMHN OEIKOB.

@epMeHTHI - Ouonoruyeckue karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IIEHTp, cyOcTpaTHas creruduuHocts. KodepmeHTsI.
BuTtamunbsl. OTanyaus GepMEeHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB

3.3

VYrieBonabl: MOHOcaxapuIbl (TJHOKo3a, pubo3a M Ae30kcupu0o03a), aucaxapujibl (caxapos3a, JakTo3a) M Mojucaxapujibl (Kpaxmail,
[JIMKOTEH, LIeJITI0N03a). buonornyeckne pyHKIMN YIiIeBOIOB.

Jlunuasl: TPUTIHLEPHUIbl, cTepouabl, (ocomumuasl. ['mapodunsHO-THAPOPOOHBIE CcBOMcTBa. bHonormueckne (GyHKIUH JHITHIOB.
CpaBHEHHE YTIEBOJIOB, OCJIKOB M JHUIUI0B KAK HCTOYHUKOB DHEPTHHU

3.4 Hyxnennoseie kucnoter: JJHK m PHK. Hykneotuasl - MoHOMepsl HykJIeMHOBBIX KucioT. Ctpoenue u gynkuun JJHK. Crpoenue n
bynaxiun PHK. AT®: ctpoenne u pyHkuuu

3.5 I{uronorus - Hayka o kierke. Knerounas reopus. Meroas! n3y4eHus: KJIETOK

3.6 Knerka kak nenoctHas xuBas cucreMa. OOmiye npu3HaKky KJIETOK: 3aMKHYTas Hapy)kKHas MmemOpaHa, moJiekysbl JIHK kak reneruueckuii

arrapar, CuCTCMa CUHTEC3ad Oeska

3.7

Tumbl KJIETOK: SyKapHOTHYECKass W MpokapuoTHueckas. OCOOEHHOCTH CTPOCHHUS MPOKAPHOTHUYECKOW KieTKH. KiletouHas CTeHKa)
OakTepuil. CTpoeHue 3yKapruoTudeckoil kieTkd. OCHOBHBIE OTJIMYUS PACTUTENLHOM, )KUBOTHON U TPHOHOI KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK - KJIETOYHAsl CTEHKAa, TJIMKOKaIuKC, ux ¢yHkuuu. [lnazmatudeckass memOpaHa, ee CBOWCTBAa U
¢ynkuuu. [uronnasma m ee opranougsl. OHOMEMOpaHHbIE OPraHOMIbBI KIETKH: sHAomiazMatuueckas cetb (OIIC), ammapar [ombmxw,
nmu30coMbl. 110sryaBTOHOMHBIE OpPraHOMIBI KJIETKM: MHTOXOHJpPHH, IutacTuabl. [IpoucxoxaeHue MUTOXOHIpPUM W IuiacTui. Buuabel mmactun.
HemeMmOpaHHbIe OpraHoU bl KIETKH: pUOOCOMBI, KIIETOYHBIN LIEHTP, PECHUYKH, KI'YTUKH. DYHKIIMN OpraHOUI0B KJIETKU. BKiIroueHus

3.9 Anpo - perynsTopHblii eHTp KieTku. CTpoeHue siapa: siaepHas 000JI04Ka, KapuoIIa3Ma, XpOMAaTHH, SAPHIIIKO. XpOMOCOMBI
3.10 TpaHcnopT BElIECTB B KJIETKE
4 JKn3HenesTenbHOCTh KIETKH
4.1 OOmeH BewiecTB, WK MeTa00INU3M. ACCUMIIALNS (TJIACTHYECKUM OOMEH) U JTUCCUMMIISIIMS (PHEPreTUYecKuil 0OMEH) - IB€ CTOPOHBI

enuHOro mporecca Merabonmsma. Tumbl oOMeHa BewecTB: aBTOTPOGHBIA M rerepoTpodHbIil. Ponb (epmeHTOB B 0oOMEHE BeIIEeCTB U
[IpeBpalleHUH SHEPTUU B KIETKE

4.2

®otocunTe3. CBeroBas U TeMHOBas (as3bl GpoTocuHTe3a. Peakiun ¢porocuntesa. DPpPekTuBHOCTD poToCHHTE3a. 3HaUeHNUE (POTOCHHTE3A
U1 KU3HU Ha 3emuie. BrnusHue ycinoBuii cpesibl Ha OTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.
XeMOoCHHTEe3. XEeMOCHHTE3UpYIole OakTepuu. 3HaYCHHE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMiie

4.3

DHeprerudeckuii 0OMeH B KieTKe. Paciienyienue BenecTs, BbIACICHUE U aKKYMYJIUPOBAHNUE SHEPTUHU B KJIETKE. JTallbl SHEPIe€TUYECKOTO
obmeHa. [ nmukonus. bpoxxenne u ero Bujsl. KucnopoaHoe okucienue, Win KJIeToYHoe JbIxaHue. DPPeKTUBHOCTh YHEPreTHIECKOro ooOMeHa

4.4

Peakuuu marpuuHoro cunresa. I'enerndeckas unpopmanusa u JJHK. Peanuzanus renerndyeckoit nHopmaruu B kietke. ['eHeTnueckuit
KO/l 1 ero cBolicTBa. TpaHckpumus - MatpuuHbiii cuate3 PHK. Tpaucnsius - 6nocunres 6enka. Koguposanue aMuHOKHCIOT. Posib pubocoMm B

onocuHrese OelKa




4.5

Heknerounsie ¢opmbl xu3Hu - BUpychl. HMctopus otkpeitus BupycoB (/.M. HMBanoBckmii). OcCOOCHHOCTH CTPOCHHS W
PKU3HECITSIbHOCTH BUPYCOB. bakrepuodaru. bone3nu pacTeHuid, )KUBOTHBIX U Y€JIOBEKA, BBI3bIBacMbIe BUpycamu. Bupyc nummyHoaedummra
yesoBeka (BUY) - Bozoyautens CITN a. [Ipodunakrrka pacupocTpaHeHUs: BUPYCHBIX 3a00JICBaHUI

Pasmuoxenne n HHIWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii MK, WM )KU3HEHHBIH LUK KieTku. MHTepdasza u muto3. Ilpoueccsl, nporekatomue B uHTepdase. Perumkanus - peakuusy
matpuunoro cunreza JIHK. Ctpoenne XxpomMocoM. XpOMOCOMHBIN HA0Op - KapHOTHIL. JIUMIOUIHBIN M TallIOWAHBIA XPOMOCOMHBIE HA0OPBHI.
Xpomatuasl. LluTonornyeckne OCHOBBI pa3MHOXKECHHS U MHAVBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jlenenue knerku - Muto3. Ctaauu muto3a. [Ipoiieccel, npoucxosaiiye Ha pa3HbIX CTaAUsIX MUTO3a. bronorndeckuii cMbpIci MUTO3a

5.2

CDOpMBI Pa3MHOKCHUA OPraHU3MOB! 0ecroyioe W IOJIOBOE. Bupl Oecrojioro Pa3MHOKCHUA: ACJIICHUC HAJABOC, ITOYKOBAHUC OJHO- H
MHOT'OKJICTOYHBIX, cn0p006pa3OBaHHe, BCTCTATHUBHOC PA3MHOKCHHC. I/ICK}’CCTBCHHOG KJIOHMUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC NJIs1 CCIICKIINN

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.
Meiio3. Craaum wmeio3a. Ilpoueccel, npoucxopjsume Ha craausx wmedosa. I[loBegenue xpomocom B Meioze. Kpoccunrosep.
broornyecKkuii CMBICI U 3HAYEHUE Melo3a

5.4

["amerorenes - mporecc 0O0pa30BaHUS IMOJIOBBIX KIETOK Y >KMBOTHBIX. [lojoBbIe kKene3bl: CeMEHHMKH M suuHuUKA. OOpazoBaHHe U
[pa3BUTHE TIOJIOBBIX KJIETOK - raMeT (CIepMaTo30M]l, AHLEKJIeTKa) - clepMmaroreHe3 u ooreHe3. OcCoOEHHOCTH CTPOEHHUS SHIEKIETOK U
crnepmato3onioB. OmnonorBopenue. [laprenorenes

5.5

WuauBuayanbHoe pa3BuTre (OHTOreHE3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). DTanbl SMOPUOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX
PKMBOTHBIX: JpoOJeHue, racTpyisiuus, opraHorenes. IloctamOpuoHanmbHOe pa3zBuTHE. THMBI MOCTIMOPHOHAIBHOTO pa3BUTHS: MpPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiiusHue cpesibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHbBIE YPOCTBA.

Poct u pazsutue pacteHuii. OHTOreHe3 IBETKOBOIO PACTEHMsI: CTPOCHHE CEMEHM, CTaANH Pa3BUTHUS

HaCJ'IGI[CTBeHHOCTI) 1 USMCHYUBOCTb OPTraHU3MOB

6.1

[Tpenmer u 3agaun reHetuku. Mctopus pa3Butus reHeTukd. Bkiaa poccuicKux U 3apyOeKHBIX YYEHBIX B pa3BUTHE M€HETUKH. MeTo/bl
FCHETUKU (THOPUAONIOTNYECKUH, LUTOIC€HETUYECKUH, MOJEKYIsIpHO-TeHeTudeckuil). OCHOBHBIE T€HETHYecKue MNOHATUA. [ 'eHeTHueckas
CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpeIUBaHUN

6.2

3aKOHOMEPHOCTH HaCJIEJJOBaHUSI NPU3HAKOB, ycTaHOBJeHHble [. Menaenem. MoHOruOpuaHOE CKpeluBaHHe. 3aKOH €AMHO00pasus
ruOpuaoB nepBoro nokoneHus. [IpaBuno qoMuHUpOBaHUA. 3aKOH paclleryieHus Mpu3HakoB. ['unoreza yucToTel ramer. [lonHoe u HemoaHOe
IIOMUHUPOBAHUE.

JurubpunHoe ckpeniBaHue. 3aKOH HE3aBUCUMOTO HACJIeI0BaHUs PU3HAKOB. LluToreneTnyeckue OCHOBBI TUTHOPHUIHOTO CKPEIMBaHUS.
AHanu3upyroliee cKkpenBanue. Vcrnosb30BaHie aHATM3UPYIOMIET0 CKPEUTMBAHUS ISl ONIpeesIeHHs] TeHOTHIIa 0cO0U

6.3

CueruieHHOE HaclieqoBaHue nmpusHakoB. Pabora T. Moprana mo crenjieHHOMY HacJIeIOBaHUIO TeHOB. HapyiieHue crierieHus TeHOB B
[pe3yabTaTe KPOCCUHTOBEpa. XPOMOCOMHAs TEOPHUsI HACIEACTBEHHOCTH. | e HeTUUeCKe KapThl.

['eneTtrka mona. XpoMOCOMHOE OmpeiesieHre 1oJia. AYTOCOMBI U TMOJIOBBIE XPOMOCOMBI. | OMOTaMeTHBIE U T€TePOTraMeTHBIC OPTaHU3MBI.
HaCJIC,Z[OBaHI/Ie IMPU3HAKOB, CIICIIJICHHLIX C IMOJIOM

6.4

N3MeHYNBOCTS. BI/I,Z[I)I NU3MEHYHMBOCTH: HCEHACICACTBCHHAasA MW HACJICACTBCHHAa. Pons CpEabel B HGH&CHCHCTBGHHOﬁ U3MCHYHNBOCTH.




XapakTepucTuka MOAU(DUKAIIMOHHON M3MEHUMBOCTH. BapuanuoHHBII psan W BapuanuoHHas KpuBas. Hopma peakuuu npu3HaKa.
KoraecTBeHHBIC M KAYECTBEHHBIC MPU3HAKKN U UX HOpMa peakiuu. CBOCTBa MOIM(DUKAITMOHHON H3MEHYUBOCTH

6.5 HacnenctBenHasi, WM TeHOTUIUYECKas, W3MEHYMBOCTh. KoMOMHAaTHMBHAs H3MEHYMBOCTh. Mel03 M IOJIOBOIl MpoLecC - OCHOBA
KOMOWHATHUBHOM WM3MEHYMBOCTH. MyTanoHHas M3MEHYMBOCTh. Kilaccumdukamus MyTanuid: TeHHbIE XpOMOCOMHBIE, TeHOMHbIe. Yacrora u
MpUYMHBI MyTaruid. MyrareHHbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIJIOB B HaciaeACTBeHHON n3MenunBoctd H.M. BaBmoBa

6.6 ['enetuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETUKU YEIOBEKA: T€HEATOTHYECKUM, OJIM3HEIIOBbIN, IUTOT€HETUYECKHM,
OHOXUMHYECKUN, MOJIEKYJIIpHO-TeHeTHUecKuid. COBpeMEeHHOE OIpeieJIeHe N'eHOTUIIA: TOJIHOT€HOMHOE CEKBEHUPOBaHKE, TeHOTUITUPOBAHNUE, B
ToM umcie ¢ nomompbio [I[[P-ananu3a. HacnencTtBeHHble 3a0ojieBaHMs 4YelOBEKa: TIeHHbIC OO0Jie3HH, OOJC3HM C HACJIEeICTBEHHOU
[IpeIpacloIOKEHHOCThI0, XPOMOCOMHbIE Oosie3HH. ComMaTHYeCKHe€ W TeHepaTHBHbIE MyTaluu. [IpuHIMIBI 340pOBOro o0pas3a >KU3HH,
TMarHOCTHKH, TMPOMUIAKTAKA M JICUCHUS TEHETHYECKHX OoJyie3He. MeIuKO-TeHEeTHYECKOe KOHCYJIbTUPOBaHWE. 3HAUCHUE METUITUHCKOU
FCeHETHUKH B PEJAOTBPAILIEHUH U JICUCHUH TeHETUYECKUX 3a00JIeBaHNIl YellOBeKa

7 Cenekiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUHU

7.1 Cenekiusi Kak Hayka W Tpolecc. 3apokIeHHE celeKuuu U aoMectukaius. Yuenne H.M. BaBwiioBa o LeHTpax MNPOUCXOXKACHHUS U
MHOTr000pa3usi KyIbTYpHBIX pacTeHui. [leHTpbl mpoucXokAeHUs JOMAITHUX KUBOTHBIX. COpT, MOpOJa, ITaMM

7.2 CoBpeMEeHHBIE METOBI CEJICKIMH. MacCOBBI M MHIWBUIYaTbHBIA OTOOPHI B CEICKIMU PACTEHUH W KUBOTHBIX. OIEHKa dKCTEphepa.

bIM3KOpOACTBEHHOE CKpeluBaHue - HMHOpuauHr. Yucrtas auHusa. CkpeliuBaHMe YUCTBIX JMHUH. [ereposuc, mnm rubpuiHas cuia.
HeponcrsenHoe ckpemuBaHue - ayrOpuauHr. OtaaneHHas ruOpuanszanus M ee ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJy4eHHe
oJIMIIon0B. JIOCTHKEHNSI CEJIEKIMU PACTEHU, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB

7.3 buoTtexHonorus kak orpacip npou3BojacTBa. ['eHHast MHXKeHepus. JTanbl co3nanus pekomOnHanTHoM JIHK 1 TpaHCreHHBIX OpraHu3MOB.
Knerounas wunxeHepus. Kierounsle KynbTypbl. MHUKpPOKIOHAJIBHOE pa3MHOXKEHHE pacTeHM. KIloHMpoBaHHE BBICOKONPOMLYKTUBHBIX
CEJIbCKOXO03SIICTBEHHBIX OPraHU3MOB. DKOJIOTHYEcKHe U aTuYecKkue npobiemsl. MO - reneTndyecku MOIUGUIIMIPOBAHHBIE OPraHU3MBI

IIpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOeHHMA nporpamMmel 11 kiacca

Kon [IpoBepsieMble TpeIMETHBIE Pe3yIbTaThl OCBOEHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CpeIHEro 00IIEro 00pa3oBaHUs
[TpOBEPSEMOTO
pe3ynbTaTa
1 CdopMUpoBaHHOCTH 3HAHWI O MECT€ W POJM OWOJIOTUM B CHUCTEME HAy4YHOTO 3HAHHUS ECTECTBEHHBIX HayK, B (DOPMUPOBAHHUH

COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O BKIIA/IE POCCUHCKUX U 3apYOEIKHBIX YICHBIX -OHOJIOTOB
B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKA JUIsl pellIeHHs] )KU3HEHHBIX 3a71a4

2 YMeHne pacKphIBaTh COJEpKaHWE OMOJOTHYECKUX TEPMHUHOB W TIOHSATHIA: BUJI, TTOMYIISAUS, TEHOPOH]I, YBOJIOIHS, BUKYIIINE CHIIBI
((pakTOpbI) 3BOMIONMH, MPHUCIIOCOOICHHOCTh OPraHM3MOB, BHI000pAa30BaHME, SKOJIOTHYECKHE (PAKTOPHI, IKOCHUCTEMA, MPOJYLEHTHI,
KOHCYMEHTBHI, PEAYIICHTHI, IS NUTAHMS, SKOJIOTHYECKas MHpaMuaa, OnoreoneHos, onochepa




VYMeHue u3narath Ouonoruyeckue Teopuu (3BoirolMoHHas Teopus Y. JlapBuHA, CMHTETHYECKas TEOpPHUsS HBOJIOLUH), 3aKOHBI U
3aKOHOMEPHOCTH (3apozapiiieBoro cxoacrsa K.M. bapa, uepenoBanus riaBHbIX HanpasieHuil u myred sBoaounn A.H. CeBepuosa, yueHus
0 6uocdepe B.M. BepHanckoro), onpeaensiT rpaHUIbl MX IPUMEHUMOCTH K SKUBBIM CUCTEMaM

YMeHue BIaeTh METOJaMHU HAYyYHOTO MO3HAHUS B Ouosiornu (HAOJMIOJCHWE W OMHUCAHWE JKUBBIX CHUCTEM, MPOIECCOB U SIBICHUI;
OpraHu3anys U MpoBeeHue OMOJOTUYECKOT0 IKCIEPHUMEHTA, BBIIBH)KEHUE THMIOTE3bl; BBIBICHHE 3aBUCHUMOCTH MEX]Y HCCIIETyeMbIMU
BeTTMYUHAMU, O0BSICHEHHE MTOJTYYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TTOHSITHN, TEOPHI U 3aKOHOB; YMECHHE JIEaTh BHIBOJIBI HA
OCHOBAaHUU MOJYYCHHBIX PE3YJILTATOB)

VYmMmenne BBLACIIATh CYHICCTBCHHBIC IIPHU3HAKHU CTPOCHUA 6I/IOJIOI‘I/I‘-IGCKI/IX OGBCKTOBI BHUIOB, HOHy.]I?II_II/If/’I, MNpoaAYLUCHTOB, KOHCYMCHTOB,
PEIYLEHTOB, OHOTEOIICHO30B M 93KOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB HACIIEICTBCHHOW HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpA,
BHI000pa30BaHUs, MPUCIIOCOOICHHOCTH OPTaHW3MOB, IEHCTBHUS SKOJIOTHYESCKHX (DAKTOPOB HA OPTraHU3MBI, TIEPEHOCA BEIIECTB M ITOTOKA
OPHEPIUU B DKOCHUCTEMAaX, aHTPOIOICHHBIX M3MECHEHHI B YKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOT€OXHMHYECKUX
UKJIOB B Onocdepe

VYMeHue NPUMEHATh MOJIyYeHHbIE 3HAHUS A OOBSCHEHHs OMOJIOTMYECKUX IMPOLECCOB U SBJICHUH, Ul NPUHATHS HNPAKTUYECKUX
pEIIeHN B TOBCEAHEBHOM KHU3HU B IEJSIX oOecriedeHust 6€30IacHOCTH CBOETO 3/10POBbs M 30POBbs OKPY)KAIOIINX JIIOJEH, COONIIOICHUS
HOPM I'PaMOTHOTO ITOBE/ICHUS B OKpYXKarolllel MPUPOAHOM cpe/ie; MOHMMaHue HEOOXOJUMOCTH UCIIOIb30BAHUS JOCTHKEHUNH COBPEMEHHOM
OrOIOTHN /7Tl PALMOHAIBHOTO ITPUPOAOIIONIB30BAHUS

YMeHue pemnath dJIeMeHTapHble OMOJOTUYECKHE 3a/1aud, COCTaBISATh CXEMBI MEPEHOCA BEIIECTB U IHEPTUU B dKOCHUCTeMax (Iienu
MUTaHUS )

YMeHue BBINONHATH J1TAOOpPATOpHbIE M MPAaKTUYECKUE padoThl, COOMIOaTh IpaBwia IpHU padoTe ¢ y4eOHbIM M JaOOPaTOPHBIM
00OpynOBaHUEM

YMeHue KpUTH4ecKd OLEHUBATh U UHTEPIPETUPOBATH UHPOPMAIMIO OMOJOTHYECKOIO COAEPKAHUS, BKIIOUAIOLIYIO [ICEBJOHAYYHbIE
BHAHUS M3 pa3IMyHbIX UCTOYHHUKOB (CMMU, HaydHO-mOMyNspHBIE MaTepHasbl); pacCMaTPUBATh IJI00AJIbHBIE 3KOJIOIMYECKHE MPOOIEMBbI
COBpEMEHHOCTH, (POPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO TO3UIUIO

10

YMeHue co3gaBaTh COOCTBEHHBIC NMHCHMEHHBIC H YCTHBIC COO6H.[CHI/IH, 06061]_135[ 6I/IOJ'IOFPI‘leCI(YIO HH(bOpMaHHIO N3 HCCKOJIBKHUX

IMCTOYHHUKOB, 'PAMOTHO HCITI0JIb30BATH TMOHATUHHBIA amnmapar ouooruu

IIposepsiemble 2jieMeHTHI cogep:kanus (11 kaacce)

Kon

[TIpoBepsiemMbIil 2IEMEHT COAEpKaHUS

DBOJIOLMOHHAS OUOIOTUS

11

nepexoaubie hopmel. buoreorpadudeckue: cxoacTBo u pasznuure GayH u Grop MaTEpUKOB U OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJCTBA H

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
CBI/I,Z[GTG.HBCTBa 3BOJIIOIINHA. ITaneonTomoruyeckue: IIOCIICA0OBATCIIbHOCTh IIOABJICHHUA BHUAOB B HAJICOHTOJIOTHUECKOU JICTOIIMCH,




pasInaust 3M6pI/IOHOB Pa3sHbIX BHIOB ITO3BOHOYHBIX. CpaBHI/ITeJ'IBHO'aHaTOMI/ILIeCKI/ICZ TOMOJIOTUYHBIC, aHAaJIOTMYHBIC, PYAUMCHTAPHBIC
OpTraHbl, aTABU3MBbI. MOHGKYHSIPHO-GI/IOXI/IMI/I‘-ICCKI/IGI CXO0ACTBO MCXaHU3MOB HACJICACTBECHHOCTH U OCHOBHBIX MeTa00INYECKUX Hy’l‘el\;l Y BCCX
OpPraHn3MoOB

1.2

OpomtonmonHas Teopust Y. [lapsuna. [Ipennocwliky BO3HUKHOBEHUS AapBUHU3MA. JBMDKYIME CWIIBI 3BOJIOLUU BUAOB 10 J[apBUHY
(M30BITOYHOE Pa3sMHOXKEHUE MPU OIPAaHHMUYEHHOCTH PECYpCOB, HEOIpeJesIeHHas: U3MEHYMBOCTh, 00phOa 3a CylIecTBOBaHME, €CTECTBEHHBIH
0TOOp)

1.3

CunTeTHduecKas TCOPUA DBOJTIOLIUHA (CT9) 1 OCHOBHBIC €€ ITOJIOKCHH . MI/IKPOBBOJ'II-OI_[I/IH. HOHYJ'IHHI/IH KakK €AMHHUIA BHJa 1 5BOJIIOLIMH

1.4

JBxyme cuibl ((pakTophl) IBOJTIOIMH BUOB B MpHpoie. MyTalMOHHBIN MPOoLecC 1 KOMOMHATUBHAS U3MEHYUBOCTD. [lomynsiuonHbie
BOJIHBI U Jipeid renoB. M3omsanus u Murpanus. EcrecTBeHHbI 0TO0p - Hanpasstromuil GpakTop 3Boaoruu. @opMbl €CTECTBEHHOTO 0TOOpa.

[IpucnocoOIeHHOCTh OPraHU3MOB Kak pe3yJbTaT JBOJIONHMH. [IpuMepsl MpHCIOCOONEHW Yy OpraHu3mMoB. ApoMopho3bl H
M1M0alalTallH.

Bun u BunoobpazoBanue. Kpurepun Bujga. OcHoBHbIE (hOopMBI BUI000pa30BaHus: reorpauyeckoe, IK0JI0rHuecKoe

1.5 MaxponsBosrorsi. QopMbI SBOIIIONNH: QHIIETHYECKAas], JUBEPTeHTHAs!, KOHBEpreHTHasl, napauienbHas. HeoOpatnMocTs 3BOIIOIAN
2 BO3HMKHOBEHME U Pa3BUTHE KU3HU Ha 3eMIle
2.1 JloHay4HbIE MPENCTABICHUS O 3apOKICHUH KU3HU. HayuHble TUIIOTE3bl BOSHUKHOBEHHSI KU3HU Ha 3emJyie: a0MOreHe3 W MaHCIIEPMHUSL.

XUMHUECKasi 3BOMIONMSA. DKCIEPUMEHTAIbHOE MOATBEP)KICHUE XMMHUYECKOH sBostonnu. HavanbHble 3Tambl OMOJIOTMYECKOM 3BOJIOLUM.
I unoresa PHK-mupa. [lepBbie kneTku u ux 3Bosronus. @opMHUpOBaHNE OCHOBHBIX T'PYII JKUBBIX OPraHU3MOB

2.2

PasButne xu3Hu Ha 3emuie 1o spam U nepuonam. Karapxeil. Apxeiickas n nporeposoiickas apsl. [laneo3olickas 3pa U ee nepuobl:
KeMOpHUICKUI, OpJIOBUKCKHMM, CHUIIYpUHCKHM, NEBOHCKHI, KAMEHHOYTOJbHBIM, mepMckuil. Me3o3oiickas spa U ee MepHoJbl: TPHUACOBBIH,
FOPCKU, MEJIOBOM.

KaitHo30iickasgs »pa M €€ IepuoAbl: NAJIECOr€HOBBIM, HEOTCHOBBIM, AHTPOIOTNECHOBBIM. XapaKTEPUCTHKA KIMMaTa M TIeOJIOTMYECKHX
nporieccoB. OCHOBHBIE TaMbl HBOJIIOLMH PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMopdo3bl y pacTeHHi U KUBOTHBIX. [losiBIIeHHe, paclBET U
BBIMUPAaHUE TPYII )KMBBIX OPraHU3MOB

2.3

Cucrema OPTraHU4YCCKOIro MHUpa KaK OTPaKCHUC 3BOJIIOLIUH. OCHOBHBIE CUCTEMATUYCCKUE T'pYHIibl OPTaHU3MOB

2.4

OBonroIMs uelnoBeKa. AHTPONOJOrUs Kak Hayka. Pa3BUTHE NPENCTaBIEHUH O NPOMCXOXKIECHUU ueloBeKa. MeTtoasl H3yueHus
aHTpororeHe3a. CxoJICTBa U pa3INyus 4€I0BeKa U KUBOTHBIX. CHCTEMATHYECKOE M10JIOKEHUE YETIOBEKa.

JBwxyue cuibl ((hakTopsl) aHTporioreHe3a. HacneacTBeHHass U3MEHUHMBOCTh M €CTECTBEHHBIH 0TOOpP. OOIIEeCTBEHHBIH 00pa3 KU3HHU,
M3rOTOBJICHHE OPYAUN TPY/a, MBIIIUIEHHE, PeYb

2.5

OcHOBHBIE CTaJMM M BETBU JBOJIIOIMM YEJIOBEKAa: aBcTpajonuTeku, YemoBek ymenblii, Yenoek mnpsMoxondmui, Yemosek
HeaHepTaIbcKui, YemoBek pasyMHbId. HaxoIKu HCKOMAaeMbIX OCTAaHKOB, BpPEMS CYIIECTBOBAHUS, O0JIACTH PacCHpOCTpaHEHHUS, O00bEeM
TOJIOBHOT'O MO3ra, 00pa3 KHU3HU, OPYAHS

2.6

YenoBeueckne packl. OcCHOBHBbIE OOJbIIME pachkl: €BporeoujHas (eBpas3uiickas), Herpo-aBCTpajoujHas (dKBaTOopuaibHas),
MOHTOJIONIHAS (a3MaTCKO-aMepuKaHcKasi). UepThl MPUCIIOCOOIIGHHOCTH MPEACTABUTENICH YeIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBAHHUS.

EnnHcTBO YenoBeueckux pac. Kpuruka pacuzma




OpranusMbl 1 OKpyXKaromias cpea

3.1

Okosorus Kak Hayka. 3aladd U pa3Jelibl 9KOJIOruu. MeToabl SKOJIIOTHYECKUX UCCIIEN0BaHUI. DKOIOrMuecKoe MUpoBo33peHue. Cpenpl
OOUTaHUs OPraHU3MOB: BOJIHAs, HA36MHO-BO3IYIIIHAs, IOYBEHHAsl, BHYTPHOPTIaHU3MEHHasI

3.2

Okonorudeckre (aktopsl. Knaccudukamus skomorudecknx (HakTopoB: aOMOTHYECKUE, OMOTUYECKHE M aHTpOIOTreHHbIe. JlelicTBue
PKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

AbGuotnueckue (pakTOphL: CBET, TEMIIEpPATypa, BIaxxHOCTh. DoTtonepuoausm. [IpucrnocoOnennst OpraHu3MoB K JeHCTBUIO aOMOTHYECKHX|
dakTopoB. buonornyeckue puTMsI

3.4

buortnueckue dakropsl. Bunbl 6M0THYECKUX B3aMMOACHCTBHIM: KOHKYPEHLIUS, XUITHUYECTBO, Mapa3uTU3M, MyTyallu3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAJIN3M, HEUTpaIu3M. 3HaUeHHE OMOTUYECKUX B3aUMOJICHCTBUM ISl CYIIIECTBOBAHUSI OPTraHU3MOB B
[PUPOJIHBIX COOOIIEeCTBAX

3.5

OKOJIOTUYECKHE XapPAKTCPUCTUKU TTOIMYJIAINH. OCHOBHBIC IIOKAa3aTelIn nomyjadauuu: 4YHUCJICHHOCTb, INIOTHOCTH, POXIACMOCTD,
CMCPTHOCTD, ITPUPOCT, MUTI'PALIUS. I[I/IHaMI/IKa YHUCJIICHHOCTHU ITOMYJSIIUN U €€ PCTYJIAL NS

4. Coo011ecTBa U HKOJIOTHYECKUE CUCTEMBI
41 CooOmiectBo opranu3mMoB - OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHAOBas, MPOCTPAHCTBEHHAas, Tpoduueckas (muieBas). Bumbl-
momuHaHTEl. CBA3M B OMOIIEHO3€E
4.2 Okonorndyeckue cuctemsl (dKocuctembl). [loHsTHE 00 3KOCHMcTeMe M OmoreoneHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTBI YKOCHCTEMBI:
MPOAYLIEHThl, KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BellecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILIEBBIE) YPOBHHU
hrocucTeMbl. [Tumessie nienm u cetn. OCHOBHBIE MMOKA3aTeNN YKOCHCTEMBI: OroMacca, IPOAYKIUSA. JKOIOTHIECKHE TTHPAMHUJIBL: TIPOTYKITHH,
UHMCIEHHOCTH, OnoMacchl. CBOWCTBA 9KOCHCTEM: YCTOWUMBOCTbD, CAMOPETYJIsiiMs, pa3Butue. CyKueccus
4.3 [TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEeK. DKOCHCTEMa XBOWHOTO MU IIMPOKOJIMCTBEHHOTO JIeca.
AHTpOINOTeHHbIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCHCTEMBI. brojornueckoe U Xo03sHCTBEHHOE 3HAYEHHME arpO3KOCHUCTEM U
ypOOIKOCUCTEM.
bropa3znoobpazue kak GakTop ycroiunBocTH 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOT0 pa3Hoo0pa3us Ha 3emiie
4.4 VYuenue B.U. Bepnanckoro o ouocdepe. I'panutibl, coctaB u ctpykrypa ouochepsl. XKuoe BemiecTBo u ero ¢pyHkuuu. OcoOeHHOCTH
Orocdepsl Kak T100adbHON 3KOCHUCTeMBl. JlMHaMuyeckoe paBHOBecMe M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl BemecTts u
OHOreOXMMHYECKHE UKJIIBI AJIEMEHTOB (yriepoza, a3ora). 3o0HaabHOCTh 6uocdepsl. OCHOBHbIE OMOMBI CYITH
4.5 YenoeuecTBO B Onocdepe 3eminn. AHTpOIIOreHHbIe n3MeHeHHs B Onocgepe. [1o0anbHbIe 9K0I0Orn4ecKre MpoOIeMsl.

OcHOBa PaIMOHAILHOTO YIIPABJICHHS IPUPOTHBIMUA PECYPCAMU U UX MCTOJb30BaHUE. JloCTIKEHNS OMOJIOTHH M OXPaHa MPUPOIBI




YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA
10- 11 xnacc. buonorus. ba3ossiii ypoens [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap. /Ilox pen. [laceunuka B.B.
METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
[TonoBkoma M.B., Hocos A.B., [TonoBkosa T.B. u apyrue, Dxonorusi. UHAMBHya bHBIN MPOEKT. AKTyaJIbHAs SKOJIOTHS; Oa30BbIi
ypoBenb 1 10 — 11 knacca, u3garensctBo «lIpocBeienuey;

Ia6puensu O.C., Octpoymos W.I'., [TyperimeBa H.C. u apyrue, EcrectBo3nanue mist 10 — 11 kitacca, uznarensctBo «lIpocBernienue;

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmmoreka [JOK m/edsoo.ru

bubmmorexa POIII resh.edu.ru

Bbubuorexa MDIII uchebnik.mos.ru
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