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ITIOACHUTEJ/IbHASA 3AIIMCKA

ITpu pa3paboTKe MpOrpaMMbl MO OHOJIOTMM TEOPETHUECKYIO OCHOBY /sl OTIPee/IeHUs
MoJX0f0B K (OpPMUPOBaHUIO COJiep)KaHusi ydyeOHOro mpeaMeTra «BUOIOTHSI» COCTaBUIU:
KoHIlentyanbHble TosokeHuss ®I'OC COO o B3auMOOOYC/IOBIEHHOCTH 1iesiel, CojiepKaHus,
pe3y/nbTaToB 00y4yeHHs1 U TpeOOBaHWM K YPOBHIO TIOATOTOBKH BBIMYCKHHKOB, ITOJIOKEHUSI 00
00IIMX LessX W TPUHLUIAX, XapaKTepU3YIOIUX COBpPeMeHHOe COCTOSTHMe CUCTeMbl CpefHero
obrmero obpasoBanust B Poccutickoit ®efepaliun, a Takxke MOJIOKEHUs 0 crieldduKke O6HUO0I0ruH,
eé 3HAUeHWH B TIO3HAHWU >KUBOM TIPUPOZBI U 0OecrieueHWH CYIIeCTBOBAHHUSI UeI0BEUECKOTO
obiectBa. CorsacHO Ha3BaHHBIM T10JIOXKEHUSIM, OTpe/ie/ieHbl OCHOBHBIE (DYHKIIMM MPOrPaMMbI
1o OMOIOrUY U €€ CTPYKTYypa.

[TporpamMma no 6uonoruu AaéT rpejcTaBaeHue o Lesx, 00 obieli ctpareruu obyueHus,
BOCIUTAaHUSI ¥ pa3BUTHS OOYyUarOIIMXCs CpeACTBaMH ydyeOHOro rmipegmeTta «buosorus»,
oripeZiesisieT 00si3aTeNlbHOe TIpEIMETHOE COZiep)KaHWe, ero CTPYKTYPY, pacripefiesieHue 10
pa3zenaM U TemMaM, PeKOMeH/yeMyl0 TI0C/e/0BaTelbHOCTb M3yueHus yuyeOHOro MaTepuasa C
YUETOM MEXITPeIMETHbIX U BHYTPHUIPEJIMETHBIX CBsi3eH, JIOTMKH 00pa30BaTe/IbHOTO IMpOoLecca,
BO3PaCTHBIX 0COOEHHOCTeH 00yJaroXCsl.

B mporpamme 10 OHONOTMM TakKKe YUYMTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JIMYHOCTHBIM, MeTarpeJIMeTHbIM WM TIPeAMeTHbIM pe3ysibTaraM 00ydeHUss B (HOPMHPOBAHWU
OCHOBHBIX BU/IOB yueOHO-TI03HaBaTeIbHOM /leITeIbHOCTH/yUeOHBIX eMCTBUH 00yJaroIuxcs 1o
OCBOEHHIO COJIep>KaHUsl OHO0JIOrHyeckoro 06pa3oBaHusl.

B mnporpamme mo 6uosornu (10-11 kmaccel, 6a30BbIi ypOBeHb) peasr30BaH MPUHLIUI
MPeeMCTBeHHOCTH B u3yueHMM Ouonoruu, Omarozaps uemMy B Hel MpoCMaTpHBaeTCs
HampaB/IeHHOCTb Ha Pa3BUTHE 3HAHWM, CBSI3aHHBIX C (DOPMHPOBAHHEM eCTeCTBEeHHO-HayuHOT'O
MHDOBO33p€HHs], LIeHHOCTHbIX OpHEeHTAallMil JIMUHOCTH, SKOJOTMUeCKOro  MbIIIeHus,
rpeJiCTaB/leHU O 370poBOM oOpa3e >XU3HU U Oepe)XHbIM OTHOIIEHHWEeM K OKpy’Karollen
npupofHoii cpefie. [lo3ToMy Hapsify C u3yudeHHeM 0O0I[eOMOIOTHYeCKUX TEOpUl, a TaKKe
3HaHWM O CTPOEHUM >KUBBIX CCTEM Pa3HOr0 pPaHra U CYIITHOCTH OCHOBHBIX MPOTEKAIOIUX B HUX
MPOLIeCCOB B TIpOrpaMmMe TI0 OHOJOTMU y/e/ieHO BHHMaHHWe HCIOIb30BAHMIO TOyYeHHBIX
3HaHWM B MOBCeJHEBHOU >KWU3HU [I/Is1 PellieHus TIPUK/IaIHBIX 33/lay, B TOM Uunc/ie: MPOPUIaKTUKU
HaC/Ie[ICTBeHHBIX ~ 3a00/IeBaHUM  Ue/loBeKa, MEAMKO-TEHeTHUECKOTO  KOHCY/IbTHPOBAHMS,
000CHOBaHUSI 3KOJIOTMUECKH 11e/1ec000pa3HOro MoBe/ieHUs] B OKpYJKarollled MpUpPOJHON cpefie,
aHa/jv3a B/USHUS XO35MCTBEHHOUW [1eTe/IbHOCTU UejioBeKa Ha COCTOSITHMe TIPUPOAHBIX U
HMCKYCCTBEHHBIX IKOCHCTeM. YCHIeHWe BHUMaHMS K TMPHUK/IAJAHON HaIpaB/IeHHOCTU yueOGHOTO
nipegmMeTa «BHOJOTHSI» MPOJUKTOBAaHO HEOOXOAUMOCTBIO 00ecrieueHus1 YCJIOBUM /ISl PelleHUs
OJJHOM M3 aKTyasbHBIX 3a/]a4 IIKOJLHOTO OMOJIOrMueckoro o0pa3oBaHus, KOTOpast MpeAro/iaraeT
¢dbopmupoBaHUe y 00y4arLUXCs CIIOCOOHOCTU aJanTHPOBaThCS K H3MeHeHUsM [JUHAMUYHO
Pa3BUBAOIIETOCS] COBPEMEHHOT'0 MHPa.

Buonorusi Ha ypoBHe cpejgHero o0iiero obpa3oBaHWs 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (opMUpOBaHHEe y OOyUaroOL[UXCS TIPeJCTaBIeHUM O HAayyHOW KapTWHE MHPa,
pacimpsieT U 000011jaeT 3HAHUS O )KUBOU MPHUPO/Ie, €€ OTIMUUTE/THHBIX MTPU3HAKaX — YPOBHEBOU
OpraHM3al[ii U JBOJIIOLIUM, CO3/[AéT YCAOBUS [i/Isl: TIO3HAHUS 3aKOHOB >KHWBOM TPUPO/PHI,
dbopmupoBaHUsl (PYHKI[MOHATLHOM TPAMOTHOCTH, HaBLIKOB 3[J0POBOTO W Oe3oracHoro obpasa
JKU3HH, 9KOJIOTHUYECKOTO MbIII/IeHUSs], [IeHHOCTHOTO OTHOIIIEHHS K )KUBOU MPUPO/ie U Ue/IOBeKY.

Bonbilioe 3HaueHWe OWOMOTUS UWMeeT TakXke [/l peIleHUs BOCIUATATENbHBIX U
pa3BUBAIOIIMX 3aJau Cpe/iHero o01ero obpa3oBaHus, Colfanu3alui o0yJarmuxcs. M3yyeHve



Ouonorun obecrieunBaet yC/IOBUS il b dbopmHpoBaHus WHTEeJUIeKTYya/IbHBbIX,
KOMMYHHUKAIIMOHHBIX Y MH(OPMAI[MOHHBIX HABBIKOB, 3CTETUUYECKOW KY/IbTYphI, CIIOCOOCTBYyeT
VHTerpaluu OUO/IOTHUeCKUX 3HAaHUH C TMpe/ICTaBIeHUSIMHM U3 [IPYTUX Y4eOHBIX IMPeJMEeTOB, B
YaCTHOCTH, (PU3UKH, XMMUK U Teorpadun. Ha3zBaHHbIE MOI0XKEHUS O TIpejHa3HAUeHUH yueOHOro
npeagmeTra «buo/OrUsI» COCTaBWIM OCHOBY il OTpejie/ieHUsl TOAXOZ0B K OTOOpy U
CTPYKTYPHUPOBAHUIO €r0 CO/IePyKaHMsl, TIPeACTAaB/IEeHHOT0 B TTPOrpaMMe T10 OMOJIOTHH.

OTt60p cogepskanusi yueOHOro npeameTa «bronorusi» Ha 6a30BOM yPOBHE OCYILECTBJIEH C
MO3UIUK Ky/IbTYPOCOOOpPa3HOTO MOAX0/]a, B COOTBETCTBUM C KOTOPBIM 00yUaroIyecs: JO/KHBI
OCBOMTb 3HAHUS U YMEHWs, 3HauUMMble AJis1 (opMUpOBaHUs 0OINel Ky/IbTyphbl, OMpee/stolIye
aZleKBaTHOe TIOBeJleHHWe uYe/ioBeKa B OKpYysKalolllell TNPUPOJHOW cpefie, BOCTpebOBaHHbIE B
TOBCETHEBHOM >KU3HU U TIPAKTUUeCKOH fesTebHOCTU. Ocoboe MecTo B 3TOM CUCTeMe 3HaHUM
3aHUMAIOT 37IeMEHThl COJIep)KaHHsl, KOTOpbIe C/IYy)KaT OCHOBOM [/ii  (hOPMHUPOBAHUS
Mpe/iCTaB/IeHUI O COBPEMEHHOM eCTeCTBeHHO-HayyHOW KapThHe MHpa U LIeHHOCTHBIX
OpHEeHTaIUsIX TMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3al[ui OMOIOrMUecKoro o0pa3oBaHHs.

CTpyKTypypOBaHHe coJiep)kaHusi y4yeOHOro Marepuasa B TIporpaMMe T0 OHWOJIOTHU
OCYIL[ECTBJ/IEHO C YUETOM TIPUOPUTETHOTO 3HAUEHUsSI 3HAHUM 00 OT/IMUUTE/IbHBIX 0COOEHHOCTSIX
JKUBOW TIPUPOJIbI, O €€ YPOBHEBOM OpraHM3allid W SBOJIONMUA. B COOTBETCTBUM C 3TUM B
CTPYKTYype y4eOHOro mpeameTa «BHO/IOTUsi» BbIJe/IEHbI C/IEAYIOLIME CO/lep)KaTeIbHbIe JTMHUM:
«buosorust Kak Hayka. MeTozibl HayuHOT O T03HaHUs», «KileTKa Kak Ouosioruueckasi ccteMa,
«Opranusm Kak O6uonoruueckasi cucteMa», «CucreMa ¥ MHOrooOpasue OpraHuuyeckoro MUpa,
«OBOJTIOLUS )KUBOU TIPUPO/IbI», «IKOCUCTEMBI U MPUCYIIE UM 3aKOHOMEPHOCTH».

Llens u3yueHusi yueOHoOro mpeameTta «buonorus» Ha 06a30BOM YpPOBHE — OBaJieHHe
00yJaroIUMHUCS 3HAHUSIMH O CTPYKTYPHO-GYHKIIMOHA/IBLHONW OpraHW3alMd >KUBBIX CHCTEM
pa3HOro paHra u npuobpeTeHHe YMeHUl UCII0/Ib30BaTh 3TH 3HAHUS [IJisl TPaMOTHBIX JeMCTBUM B
OTHOIIIEHUY 00BEKTOB >KUBOU TIPUPO/IbI M PEIIEHUS Pa3/TMUHBIX )KU3HEHHBIX MPOOIeM.

IocTiwkeHWe 1LielM W3yueHus ydyeOHoro mipeamera «buosiorusi» Ha 0a30BOM YpOBHE
obecrieunBaeTCs pellieHneM CJIeIyIOIUX 3a/jau:

OCBOEHHMEe OOyuaroIMMHCS CUCTeMbI 3HAHUH O OHOJIOTMUECKUX TEeOpHsX, YUYEeHMUsX,
3aKOHaX, 3aKOHOMEpHOCTSIX, THUIOTe3aX, MpaBWiaxX, C/yKallldX OCHOBOW AJisi (pOPMUPOBaHUS
MIPe/ICTaB/IeHU O €eCTeCTBEHHO-HAYYHOW KapTWHE MHpa, O MeTo/lax HAayuyHOro TI03HaHWUS,
CTPOEHHH, MHOrooOpa3sMM U OCOOEHHOCTSIX JXMBBIX CHCTEM pa3HOTO YPOBHSI OpraHU3al[|H,
BBIJJAIOIIUXCST OTKPBITUSX U COBPEMEHHBIX UCC/IeIOBaHUSX B OHMOJIOTUM;

dbopMHUpOBaHME y OOYYArOIIUXCS TMO3HABATE/IbHBIX, WHTE/JIEKTYaJbHbIX U TBOPYECKHX
CrocoOHOCTeH B MpoLeCce aHa/lk3a JaHHbIX O MYTSIX pa3BUTHS B OMOJIOTMU HaYUHBIX B3IJIJOB,
Uziei ¥ MOAX0/I0B K U3YUEHHIO )KUBBIX CHCTEM Pa3HOT'0 YPOBHSI OPraHU3al|uu;

CTaHOB/IEHWE Y oO0ydvarouuxcss oOIIeld KyJbTypbl, (YHKI[MOHAJIbHOM TPAaMOTHOCTH,
pa3BuUTHe yMeHUI OOBSICHSATb U OL|eHUBATh SIBJIeHUsI OKPY)KAOLL[ero MUpa >KUBOW TMPUPOJbI Ha
OCHOBAHWM 3HAHWU U OTIBITA, TTOJTyYeHHBIX TIPY U3y4eHnH O10JIoruy;

dbopMUpoBaHMEe y 00YYalOL[UXCS YMEHHH HW/UTIOCTPUPOBATh 3HAaue€HHEe OMOJIOTHYeCKUX
3HAaHWUM B TIPAaKTUYEeCKOW [esiTeJTbHOCTH YesioBeKa, Pa3BUTUU COBDEMEHHBIX MeAULMHCKUX
TeXHOJIOTHUH U arpoOUOTEXHOJIOTHIA;

BOCMUTaHWe YOEXKIEHHOCTH B BO3MOXXHOCTHM TIO3HAHHUS YEJOBEKOM >KUBOM TIPHPO/IBI,
HeobXxoIUMOCTH OGepe)KHOTO OTHOIIIEHHS K Hel, COOJII0/JeHHs] STUUeCKMX HOPM MpH MPOBeIeHUH
OMO0J/IOTHYeCKUX UCCIeI0BaHUM;

OCO3HAHME 1[€HHOCTH OHOJIOTMUECKWUX 3HAHWM [I/isl TTOBBIIIEHHS] YPOBHSI 3KOJIOTHUYECKOMH
KYJIbTYPBI, 17151 JOPMUPOBaHUSI HAYUHOT'O MUPOBO33DEHHUS;



rpyuMeHeHWe TPUOOpPeTEHHBIX 3HAHWN U YMEHUW B TIOBCEIHEBHOUW >KU3HHU [T OL[€HKH
MOC/Ie/ICTBUM CBOEN [leATeNIbHOCTH IO OTHOIIEHWIO K OKpY)Karwilel cpeze, COOCTBEHHOMY
3/I0POBBIO, 000CHOBaHME U COOJIIOZIeHHe Mep MPOGUIaKTUKK 3a001eBaHUH.

B cucreme cpegHero obirero obpasoBanusi «buosnorus», u3yuaemasi Ha 6a30BOM YpOBHe,
ABJISIETCS 00si3aTe/TbHBIM yueOHBIM TIpeZIMETOM, BXO/SIIMM B COCTaB TIPeAMETHOW 00J1acTH
«EcTecTBeHHO-HayuHbIe TIPe/IMEThI».

Iyis v3ydyeHust 6Mosioruy Ha 6a30BOM ypOBHE cpeJHero o0iiero o6pa3oBaHUs OTBOAUTCS
68 uacos: B 10 knacce — 34 vaca (1 uac B Hefiesnto0), B 11 knacce — 34 yaca (1 uac B HeJjesto).

COJAEPXAHUE OBYYEHUSA
10 K/TACC

Tema 1. buosiorus Kak Hayka.

Buosiorust kak Hayka. CBsi3b OHOJIOTHMM C OOLeCTBEHHbIMH, TEXHUUECKUMU U APYTUMU
eCTeCTBeHHBIMM HayKamy, ¢unocodureli, 3TUKOH, 3CTeTUKOM W mpaBoM. Ponb Ouosornv B
(hopMHpOBaHNY COBpEMEeHHOM HayYyHOU KapTUHBI MUpa. CricTeMa OMO/IOrMYeCcKUX HayK.

MeTo/ibI TIO3HAHUS KUBOW MPUPO/bI (HabM0ieH e, SKCTIepUMEHT, OMucaHue, U3MepeHue,
K/laccu(UKaLysi, MOZieJTMPOBaHNe, CTaTUCTHUeCKast 00paboTKa IaHHBIX).

JleMoHCTpanum:

IToptpetsi: Y. HapeuH, ['. Mengesns, H. K. Konbos, k. YoTrcoH u @. Kpuk.

Tabsuibl U cXeMbl: «MeTo/bl TI03HAHUS )KUBOU TIPUPOBI».

JIaGopaTopHble H MPpaKTHYeCKHe padoThI:

[Mpaktuueckass pabora Ne 1. «lcrosb3oBaHHe pa3WYHbIX METOJOB TIPU HM3YUEeHUH
Oronoruyeckux 00BHEKTOBY.

Tema 2. J)KuBble cUCTeMBbI U UX OpraHu3aIus.

JKuBbie cuctembl (6HMOCHCTEMBI) Kak IpeaMeT u3ydeHUs O6uosoruu. OTIMure >KUBBIX
CUCTEeM OT HeOpraHu4yeCcKou NMpUpO/bI.

CpoiictTBa OuocucteM U WX pa3HooOpasve. YPOBHM OpraHu3aluu OuocucTeM:
MOJIEKY/ISIPHBIM,  K/IeTOYHbIM,  TKaHeBblM, OPraHWU3MEeHHbIM,  MOMY/SLMOHHO-BHUOBOM,
9KOCUCTEMHBIN (OMOTeoLieHOTHUeCKH i), OroChepHBIH.

JemMoHcTpanyu:

Tabmuiper 1 cxembl: «OCHOBHble TIPU3HAaKU JKU3HW», «YPOBHH OpPraHU3alUud >KUBON
TIPUPOBI».

Ob6opyznoBanue: Mozenb MoneKyssl JJHK.

Tema 3. XMHU4eCckuii COCTaB U CTPOeHHe KJ/IeTKH.

XUMUYeCKMI ~ COCTaB  K/JeTKM.  XUMHUYecKue  3JeMEeHTbl:  MaKpO3JIeMEeHThI,
MHUKpO3/1eMeHThl. BoJja ¥ MrHepa/bHbIe BellleCTBa.

OyHKIMM BOZABI M MHUHepasbHBIX BellleCTB B KieTke. [logjepskaHue OCMOTHUECKOIO
GanaHca.

Benku. CocraB u cTpoeHue 0e/TkOB. AMHUHOKHC/IOTBI — MOHOMepHI OesikoB. HezameHnmble
Y 3aMeHHMble aMHUHOKHUC/IOTbL. AMWHOKHUC/IOTHBIA COCTaB. YDOBHM CTPYKTYphl OesiKoBOM
MOJIeKy/bl (TlepBUYHAsi, BTOPWMYHAs, TPeTUUHasi W YeTBepPTUYHasi CTPYKTypa). XUMHUUecKue
cBoticTBa 6enkoB. bruonoruueckue GyHKIMKM O/TKOB.



depmeHTbI — OMONOrMYeckre KaTanu3aTtopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas  crierjupuuHocTh.  KodepmenTbl. Butamubbel.  OTivuusi  (epMeHTOB  OT
HeopraHuyecKux KaTaJau3aTOpOB.

YrneBozbl: MOHOCaxXapu/bl (IJI0K03a, pubo3a u Je3okcupubosa), Jucaxapu/pbl (caxaposa,
JlaKTO3a) M To/Mcaxapujbl (Kpaxmas, TJIMKOTeH, 1ie/Tto/o3a). buonornyeckue GyHKIUU
yIJIeBOJ0B.

JIumuael:  TpUTULEpUbl, (dochomunuabl, crepougbl. ['uapoduibHO-rUAPOhOOHbIE
cBolicTBa. buonornueckue dyHKiuu munuzaoB. CpaBHeHUE YIIeBO/IOB, OE/TKOB W JIUTIU/OB Kak
VMICTOYHUKOB SHEpPIUM.

Hykneunossie kuciotel: JHK u PHK. Hykieotuzibl — MOHOMEDPBI HYKJIEMHOBBIX KUCJIOT.
Crpoenve u ¢yHkuuu [JHK. Ctpoenue u ¢pynkuuu PHK. Bugst PHK. AT®: crtpoenue u
byHKUIMU.

LuTonorusi — Hayka O kieTke. KieTouHasi Teopusi — MpUMep B3auMOJENCTBUS UAel U
(akTOB B HAYYHOM MO3HAHUU. MeTo bl 3yueHUsl K/IeTKH.

KneTka Kak 1jeiocTHasi >)kvBasi cucteMa. OOliiie pU3HAKKU KJIETOK: 3aMKHYTasi Hapy KHast
Mem6OpaHa, Monekysbl [JJHK Kak reHeTHueCcKHi anmapat, cCcTeMa CHHTe3a Oesika.

TWrbel K/IeTOK: SyKapHOTHYeCcKas ¢ TIpoKapuoThdeckas. OcOOeHHOCTH CTPOeHUst
MpOKapuoTUUecko kieTku. KnetouHasi cteHKa 6akrepuid. CTpoeHMe 3yKapuOTHUeCKON KJIeTKH.
OCHOBHBIE OT/IMYHSI PACTUTE/ILHON, )KUBOTHOUW Y TPUOHOMN K/TETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — K/eTOYHasi CTeHKa, IVIMKOKA/IUKC, UX (PYHKLIMU.
[Tna3mMaThueckass MemOpaHa, eé cBoiictBa M ¢yHKuMU. L[luToriasmMa U eé OpraHOWbI.
OpHomeMOpaHHbIe opraHoubl Kinetku: OIIC, anmapat I'osbaku, M30coMbl. [1o/1yaBTOHOMHBIE
OpraHoW/bl K/AETKU: MUTOXOHJAPUM, MaacThibl. [IpomcxoxaeHre MUTOXOHJPUM W TUIaCTUZ.
Buzpl niactuz. HememOpaHHbIe OpraHOU/IbI KJETKU: PUO0COMBI, KJIETOUHBIH LIEHTP, [IeHTPUOJIH,
PEeCHUUKH, )XT'YTUKU. DyHKIIMM OPraHOMI0B KJIeTKU. BkitoueHus.

Snpo — perynsiTOpHbIN 1ieHTp KieTku. CTpoeHue sipa: sijjepHasi 060/10uKa, Kapuoruia3ma,
XPOMATHH, /IPbILLIKO. XPOMOCOMBI.

TpaHCIopT BelljeCTB B KileTKe.

JdeMoHcTpanmu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. Illneipen, P. Bupxos, [Ix. YorcoH, .
Kpuk, M. Yunkunc, P. ®paukmms, K. M. bap.

HOuarpammbl:  «PacrnipefjesieHde XUMHWUECKHWX 3/IEMEHTOB B HEXHWBOM TMPUPO/E»,
«PacripesiesieHne X¥MMHUYeCKUX 37IEMEHTOB B )KUBOU ITPUPOJE».

Tabmuipl U cxembl: «Ilepuoguueckass Tab/WIla XMUMHUYECKUX 3/IeMEHTOB», «CTpoeHHe
MOJIEKYJTbI BOZbI», «brocuHTe3 Genka», «CTpoeHre MosieKysibl benka», «CTpoeHre (epmeHTa,
«Hyxnennosble kucnotel. [IHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapuOTUUYeCKON
K/IeTKW», «CTpoeHHe >XUBOTHOM K/eTKu», «CTpoeHue PpacTUTEeNbHOM KiaeTKu», «CTpoeHue
MPOKapUOTUUECKOU KJTeTKN», «CTpoeHHe siipa KIeTKN», «YTeBOAbD», «JIunuasi».

Ob6opyzoBaHue: CBETOBOM MHKDPOCKOM, 00OpyZoBaHWe [jisi TpOBejeHUst Hab/rojeHnH,
M3MepeHul, JKCTIepUMEeHTOB, MUKPOIIperapaTbl pPacTUTeNbHbIX, KUBOTHBIX U OaKTepuasbHbIX
KJIETOK.

JIaGopaTopHble H MPpaKTUYeCKHe padoThI:

JlabopaTopHasi pabota Ne 1. «/3yueHHe KaTa/UTUUECKOW aKTUBHOCTU (epMeHTOB (Ha
rpyuMepe aMusiasbl WIN KaTajasbl)».

JlabopaTopHasi pabora Ne 2. «/3yueHue CTpOeHHUs KJIETOK pAaCTeHWid, >XUBOTHBIX U
OakTepwii 110, MUKPOCKOTIOM Ha I'OTOBBIX MUKpPOIIperapaTax U UX OIHUCAHHe».



Tema 4. )KuzHeieaATeTbHOCTh K/I€TKH.

OOmeH BemiecTB, HuMM MeTabom3M. AccUMUISAOUS  (TJITAaCTHUECKMM 00MeH) U
TUCCUMUTAINSA (SHEPreTHUeCKUi 00MeH) — ZiBe CTOPOHBI €JMHOTO TIpoliecca MeTabosii3mMa. Posb
3aKOHOB COXPaHeHUs BelleCTB U SHepruM B IOHUMaHUK MeTaboM3Ma.

Tunel oOMeHa BellleCcTB: aBTOTPO(HBIA U reTepoTpodHbId. Posib hepMeHTOB B 0OMeHe
Bel|eCTB U NpeBpall{eHU SHePTUH B KJIeTKe.

®ortocuHTe3. CBeroBass MW TeMHOBas (a3bl (orocuHTe3a. Peakiuuu (oTOCUHTe3a.
AddekTuBHOCTE PoTOCHHTE3a. 3HaUeHWe (POTOCUHTe3a JJIsl )KU3HU Ha 3emsie. BivsiHue ycioBuid
cpe/ibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUs €r0 MPOJAYKTUBHOCTH Y KY/JIbTYPHBIX PaCTeHUM.

XemocuHTe3. XeMOCHHTe3upyloliye Oakrepud. 3HaueHWe XeMOCHHTe3a [JIsi JKHU3HU Ha
3emiie.

OHepretnyeckuidi oOMeH B  KjeTKe. PacljervieHuWe  BeLeCcTB, BblJelieHHe U
aKKyMY/IMPOBaHWe HePryH B K/eTKe. JTarbl JHePreTHUeCcKoro oomeHa. I'mukomu3. bpoxenue u
ero BuAbl. KucimoposHoe okucaeHWe, WIM KIeTOYHOoe JbixaHue. OKHMC/IUTe/NbHOe
dbochopumporanue. DPheKTUBHOCTb IHEPreTHYeckoro obMeHa.

Peakium MaTtpuuyHoro cuHresa. ['eHetmueckas uHpopmaums u JHK. Peamusanus
reHeTMuecKoil nHdopMaluy B KieTkKe. ['eHeTHMUeCKuil KoJ U ero CBOMCTBA. TpaHCKpUILUS —
MaTpuuHblii cuHTe3 PHK. TpaHcsiiusi — 6uocuHTe3 6eska. Tarbl TpaHCISALMK. KoaupoBaHue
aMHHOKHUCIOT. Postb pubocom B GrocuHTe3e Oeka.

Heknerounsle ¢opmbl >Xu3HU — BUpPYChl. Vcrtopusi otkpeiths Bupyco (. W.
MBaHoBCcKuit). OcOO€HHOCTH CTPOEHUS U XKU3HEHHOT0 LIMK/Ia BUPYCOB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U YeJlOBeKa, BbI3bIBaeMble BUpycaMU. Bupyc nMMyHoZepuLIMTa yesoBeKa

(BUY) - Bo3bygutens CIIW/Ja. OOpaTHasi TpaHCKPHIIMS, peBepTa3a U HWHTerpasa.
[MpoduiakThKa pacripoCTPaHeHHUsI BUPYCHBIX 3ab0/1eBaHUM.
JeMoHCTpanum:

[Moptpetsi: H. K. Konbuos, . Y. IBanoBckwmii, K. A. Tumupsizes.

Tabmel u  cxeMbl: «TUmbl  TATaHUS», «MeTabomu3aM»,  «MUTOXOHAPHS»,
«JHepreTHUeCKU 00MeH», «Xjoporuiact», «®otocuntes», «Ctpoenue JHK», «CtpoeHue u
¢byHKIMOHMpOBaHUe TeHa», «CuHres Oenka», «['eHeTnueckuit Kof», «Bupychl»,
«bakTepriogaru», «CtpoeHne u >ku3HeHHbId 1uKA Bupyca CIIW/a, 06akrepuocdara»,
«Permmukanusa [JHK».

Ob6opynoBaHue: mMoaenu-amuMKaiu «Yasoenne [JHK u TpaHckpuniusi», «buocuHTe3
6enka», «CTpoeHue K/IeTKW», MoZieJib CTpyKTyphl JJHK.

Tema 5. Pa3aMHO)XeHHe M HHAMBU/ya/IbHOE pa3BUTHE OPraHUu3MOB.

KneTouHslli LMK/, WM >KU3HEHHbIM LWKA KieTKd. VHTepdasa m muro3. IIporieccel,
npoTekatoiiye B uMHTepdasze. Perukaius — peakius MatpuuHoro cuHresa [JHK. CrpoeHue
XpOMOCOM. XPOMOCOMHbIM Habop — KapuoTwil. [IWUIIOWJHBIM U TaraouJHbIII XPOMOCOMHbIE
Habopel. XpoMaTtupel. LluTonornyeckrie OCHOBBI pa3MHOXKEHHSI M MHIMBUYATBHOTO Pa3BUTHS
OpraHv3MOB.

Henenvie xkinetkn — muto3. Crasuu MuTo3a. IIpoliecchl, NpoUCXOfsllje Ha pasHbIX
CTafuAX MUTO3a. brionornuecknii CMbIC/T MUTO3a.

[TporpamMmupyemast rubesnb KJIeTKH — arlonTos.

@®opmbl pa3MHOXKEHHsSI OpraHusMoB: Oecronoe U mosioBoe. Buzel  6ecriosnoro
Pa3MHOKeHUSI: [lejieHre Ha/[BOoe, TIOYKOBaHWEe OJHO- U MHOTOKJIETOUHBIX, CTIOpOOOpa3oBaHHUe,
BereTaTvBHOe pasMHOXXeHHe. VICKyCCTBeHHOe K/IOHMpOBaHMe OpPraHu3MOB, ero 3HaueHue Jist
CeJIeKLJUHU.



[TonoBoe pa3MHOKeHHe, ero OTJIMUKS OT Oecrosoro.

Metio3. Ctaauu Meiio3a. Ilpoliecchl, TTPOMCXOAsIIMe Ha CTaAusx Meio3a. [loefieHue
xpoMocoMm B Merio3e. KpoccuHrosep. bronornueckuii CMbIC/ U 3HaUeHHe Melo3a.

['ameToreHe3 — Tpoljecc 0Opa30BaHUs TOJIOBBIX KIETOK Y >KUBOTHBIX. I10/10BBIE >KeJie3bl:
CeMeHHUKU W suyHUKW. OOpa3oBaHue W pa3BUTHE TIOJIOBLIX K/I€TOK — TraMeT (CriepMaTo30uf,
SULIEK/IeTKa) — crepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHMs SIUIEK/IeTOK U
criepmaTo3ouzioB. OriogoTBopeHue. IlapreHorenes.

WuguBuayaneHoe pa3BuTHe (OHTOreHe3). DMOpUOHA/IBHOE pa3ButHe (3MOpHOreHe3).
OTanbl 3MOPUOHATBHOTO PAa3BUTHSI y TMO3BOHOUHBLIX J>XMBOTHBIX: APOOJIeHHWe, TaCTPYJIsLys,
opraHoreHe3. ITocTamOproHanbHOe pa3BuTHe. TUIIBI TOCTIMOPHUOHABHOTO Pa3BUTHS: TIPSIMOE,
HempsiMoe (TMUMHOUYHOE). ByiusiHue cpefbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BbI3bIBaThb BPOXK/AEHHbIE YPOZCTBA.

Poct u pa3Butre pacteHuii. OHTOreHe3 LIBETKOBOI'O PACTEeHUSI: CTPOEHUe CeMeHH, CTaJuu
pa3BUTHSL.

JdeMoHcTpanuu:

Tabmmunpl u cxembl: «@OpPMbI pa3MHOKEHHUSI OPraHU3MOB», «/IBOMHOe OIJIO[J0OTBOpEHUEe Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXeHHWe pacTeHui», «llejeHre KIeTKU
bakTepuii», «CTpoeHHe TI0JIOBBIX KIeTOK», «CTpoeHHe XPOMOCOMBI», «KIeTOUHBIA IUKII»,
«Permukarust JHK», «Mwuto3», «Melo3», «[IpsmMoe u HerpsiMmoe pa3BuTHue», «['ameToreHes y
MJIEKOTIUTAIOIIUX Y YesioBeKa», «OCHOBHBIE CTaIUM OHTOTEeHe3a.

Ob6opynoBaHue: MHUKPOCKOT, MHUKpoIipernapatbl «CIrepMaTo30ubl MJIEKOITUTAIOIIEro»,
«SliekeTka MJIeKOMUTAKOIero», «KapuokvHe3 B KjeTKax Kopellka J/yKa», MarHWUTHasi
Moz eb-arriuKaius «lenenue knetku», mogens JIHK, Mozenb MeTada3HOM XPOMOCOMBI.

JlabopaTopHbIe H MPAaKTHYeCKHe PadoThbI:

JlabopaTopHast paboTa Ne 3. «Hab/rozieHre MHUTO3a B KJIeTKaX KOHUMKA KOPEIIKa JiyKa Ha
rOTOBBIX MUKpPOTIperaparax».

JlabopaTtopHasi pabora Ne 4. «/3yueHue CTPOeHUs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpoOIpernaparax».

Tema 6. HacsiegcTBeHHOCTb M U3MEHYHBOCTh OPraHU3MOB.

[Ipegver u 3ajauu reHeTuku. Mcropusi pasBuTHs TeHeTUKU. Posp LyrOonorum u
9MOPHO/IOTHY B CTAaHOBJIEHUH TeHETUKHU. BK/aJ pOCCMMCKUX U 3apyOeXXHBbIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeTo/ibl TeHeTHKH (TUOPWAONIOTUYEeCKUM, LIMTOreHeTUUYeCKUd, MOJIEeKY/ISIPHO-
reHeTnuyeckuii). OCHOBHbIe TeHeTUUeCKUe TIOHATUS. ['eHeTHueckass CMMBOJ/IMKA, UCTIO/Ib3yeMast B
CXeMax CKpelBaHuM.

3aKOHOMEpPHOCTH  Hac/e[0BaHUsA  IPU3HAKOB, ycTaHOB/JeHHble ['.  MeHgenem.
MoHorubpugHoe CKpeljuBaHue. 3aKOH eJUHO-00pa3usi TMOPUZIOB TIepBOTO MOKoJieHus. [TpaBuio
JIOMVHMPOBaHUA. 3aKOH paclielyleHusl IpU3HAaKoB. ['mriore3a uucToThl ramer. [lonHoe u
HEIOIHOe JOMUHUPOBaHUeE.

IurubpupHoe  CKpellBaHMWe. 3aKOH HEe3aBUCHMOIO  HacC/le[JoBaHHS  TPU3HAKOB.
LiuToreHeTHUeCKHe OCHOBBI JUTMOPUIHOTO CKpel[UBaHUs. AHaIU3UPYHOlee CKpel[UBaHUe.
Vcrosib30BaHWe aHA/TM3UPYIOIIEro CKpPeIUBaHusl JjIst OTIpe/ie/IeHrsI TeHOTHTIa OCOOH.

CueruvieHHoe HacneJoBaHWe TMpu3HakoB. Pabora T. MopraHa 1o CcClLerieHHOMY
HacJieZJoBaHUIO reHOB. HapyllieHune cLierieHUsi TeHOB B pe3y/ibTaTe KpOCCUHI OBepa.

XpOMOCOMHas TeOpusi HaC/aeICTBeHHOCTU. ['eHeTMUeCKre KapThl.



['eneTuka nosia. XpoMOCOMHOe OIlpefiesieHHe 10J1a. AyTOCOMBI U TI0JIOBbIe XPOMOCOMBI.
['oMorameTHble U reTeporaMmeTHble OpraHu3mbl. HaciejoBaHWe TpPH3HAKOB, CLEIJIEHHBIX C
TI0JIOM.

V3MeHurBOCTh. Bu/ibl ©I3ME@HUMBOCTH: HeHAC/IeCTBeHHas U Hac/lelCTBeHHas1. Posib cpefibl
B HeHac/e[JCTBEHHOW H3MEeHUMBOCTU. XapaKTepuCTHKa MOU(UKALIMOHHOW H3MEHUYMBOCTH.
BapuanonHelii psif, ¥ BapvalMoHHas KprBas. Hopma peakumu npusHaka. KonmnuectBeHHble U
KauecTBeHHbIe NIPU3HaKX U UX HopMa peakiiyy. CBolicTBa MOgU(HKALIMOHHONW N3MEHUMBOCTH.

HacneznctBeHHast, WM reHOTHUIAYeCKasi, U3MEHUMBOCTh. KOMOWHAaTHBHAsT W3MEHUHBOCTb.
Meiio3 U TI0/I0BOM TMpollecC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTU. MyTallMOHHas
M3MeHUMBOCTb. Knaccudukaiusi MyTtalyi: reHHble, XpPOMOCOMHbIe, reHOMHble. YacToTa u
MIPUYMHBI MyTalid. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTUUECKUX PSIOB B Hac/e[CTBEHHOU
nsMmenursocty H. M. BaBunosa.

BHesiiepHas Hac/iejCTBEHHOCTb ¥ U3MEHUHBOCTb.

'enetuka uyesioBeka. Kapuortun uesnoBeka. OCHOBHble MeTOAbl TeHETHKU YeJslOBeKa:
reHeajioruueckuii, O/IM3HEL[OBbIM, LUTOreHeTUYeCKUl, OUOXUMHUUECKUM, MOJIeKY/IspHO-
reHeTnueckui. CoOBpeMeHHOe Orpe/ieJieHde TeHOTHIA: TOJHOTeHOMHOe CeKBeHUPOBaHUe,
reHOTUITMPOBaHWe, B TOM uMcie c ToMmorgeto ITIIP-anamu3a. HacnenctBeHHble 3ab0/ieBaHMS
yejioBeKa: TeHHble 0Oosie3Hu, 0o0Jie3HM C  HAC/Ie[JCTBEHHOW  IIpe/[pacrio/ioyKeHHOCTHIO,
XpOMOCOMHbIe Oosie3Hn. CoMaTHuecKde W TeHepaTuBHble MyTaluu. CTBOJIOBbIe KJIETKU.
TIpUHLMIIBI 3710POBOTO 00pa3a >KU3HM, AUAaTHOCTHKH, TPOQUIAKTUKY U JIeUueHUs] TeHeTUYeCKUX
Oone3nell. MenuKO-reHeTHUeCKOe KOHCY/IbTUDOBaHHWe. 3HaueHWe MeAWI[UHCKOW T'eHeTHKU B
TIpeZIOTBPAILeHUH U JIeYeHUH TeHeTUYeCKUX 3a00/1eBaHNi ueioBeKa.

JeMoHCTpanum:

[Toptpetsl: I'. Menzens, T. Mopras, I'. ge ®pus, C. C. UetBepukoB, H. B. Tumodees-
Pecosckuii, H. U. BaBuios.

Tabsmuibl U cxemMbl: « MOHOTUOPH/IHOE CKpeLMBaHWe W ero LUTOreHeTHuecKasi OCHOBA»,
«3aKOH DpaclleryieHUss W ero LUTOreHeTHYecKass OCHOBa», «3aKOH UHCTOTbI raMeT»,
«JurnbpusHoe CcKpelBaHue», «LIUTosIorMuecKre OCHOBBI JUTMOPUIHOTO CKpEIUBaHUS»,
«Melio3», «B3aumMoieliCTBUe ajyie/ibHbIX TeHOB», «['eHeTHuecKre KapThl pPaCTeHUH, >KUBOTHBIX
U 4YesioBeKa», «['eHeTHKa Mosia», «3aKOHOMEPHOCTU HaC/e0BaHUs, CLIIVIEHHOIO C I10JI0M»,
«KapuoTturnbl yesioBeKa U >KUMBOTHBIX», «BHAbl HW3MeHUMBOCTU», «MoauduKalMoHHas
M3MeHUuBOCTb», «HacnenoBaHnue pesyc-gakropa», «['eHeTHKa Tpymi KpoBu», «MyTaljMOHHas
U3MEHUYUBOCTb».

OOGopymoBaHMe: MOJeU-anIuIMKalul  «MOHOrHOpUgHOe CKpellBaHue», «HemosHoe
JIOMUHUPOBaHUEe», «/IurnbpugHoe cKpemiuBaHue», «[lepeKpécT XpoMOCOM», MHUKPOCKOM H
MUKpornpenapar «/Ipo3oduna» (Hopma, MyTtaruy (GOpMbl KPbITLEB M OKPAaCKH Tesia), repbapuii
«["opox roceBHOM».

JIaGopaTopHbIe U MPaKTHYeCKHe paboThI:

JlabopartopHasi pabora Ne 5. «/3yueHue pe3y/ibTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpellMBaHus y po30(usibl Ha TOTOBBIX MUKpOIpenaparax».

JIabopatopHasi pabota Ne 6. «/3yueHrne MoAM(PUKALIMOHHON U3MEHUMBOCTH, TIOCTPOEHUE
BapHaLlMOHHOTO psi/ila ¥ BapHUal[MOHHON KPUBO».

JlabopaTtopHasi pabora Ne 7. «AHammM3 wMyTauud y Apo30@uibl Ha TOTOBBIX
MHUKpOIIperapaTax».

[MpakTuueckast pabora Ne 2. «CocTaByieHre ¥ aHau3 POJOCIOBHBIX UesioBeKa».

Tema 7. Cenekuusi opranu3MoB. OCHOBBI OMOTeXHOJIOTHH.



CeslekLjusl KaK HayKa M MpoLiecc. 3apoxk/eHue CejleKLIMUA U JoMecThKaLus. Yuenue H. U.
BaBusioBa 0 IleHTpax TPOUCXOXKIAEHUs W MHOToo0Opa3usi Ky/JbTYPHBIX pacTeHui. LIeHTpbl
TIPOUCXOXKeHUs JOMaLHUX )XUBOTHBIX. COPT, ITOPO/A, LLITaAMM.

CoBpeMeHHble MeTO/bI CeleKLMKU. MacCoBbIM U WHAWBWZYaIbHBIA OTOOPHI B Ce/IeKLUU
pacTeHUM U >KUBOTHBIX. OljeHKa 3KcTepbepa. bn3KopojcTBeHHOe CKpellliBaHue — UHOPUVHT.
Yucras smHMsA. CKpeliyMBaHWe UHWCTBIX JWHWNA. ['eTepo3uc, wWiM THUOpWAHas CuUia.
HepogcTBeHHOe cKpeluBaHue — ayTtOpuguHr. OtaanéHHas rUOpUAu3alis U eé  YCIexu.
VckyccTBeHHbIM MyTareHe3 W TOJy4eHHe TMOMUIVIONZOB. JlOCTH)KeHUs1 CesleKL[UM pacTeHWuH,
JKUBOTHBIX U MUKPOOPraHU3MOB.

brorexHosoruss Kak OTpac/ib NpPou3BOACTBA. ['eHHass WHXXeHepus. OTalbl CO3[aHUS
pekombuHanTHOM [IHK wu TpaHcreHHeIx opraHusmoB. KietouHasi wHXeHepusi. KieTouHblie
Ky/lbTYpbl. MUKDOK/IOHa/IbHOE Pa3MHOKeHUe pacTeHuil. KiioHMpoBaHMe BbICOKOMPOYKTUBHBIX
CeTbCKOXO03STMCTBEHHBIX OPraHM3MOB. OJKOJIOTUUeCKHe M 3THYecKHe mpobsemel. 'MO -
reHeTU4eCKA MOJU(PULIMPOBaHHbIE OPraHU3MBbI.

[emoHcTparuu:

IToptpertsr: H. 1. Basunos, 1. B. Muuypus, I'. [I. Kaprieuenko, M. @. VBaHoOB.

Tabmuipl U cxembl: KapTa «LIeHTpbI TIPOMCXOXKIEHHST U MHOroo0Opasusi Ky/IbTYPHBIX
pacTteHuii», «[lopoJibl JOMAIIHUX >KUBOTHBIX», «CopTa Ky/IbTYpPHBIX pacTeHWi», «OTaanéHHas
rubpuusaiusi», «PaboTel akazmemuka M. @. UVBaHoBa», «Ilomumnnonausi», «OOBEKTHI
OuorexHonorun», «KneTouHble Ky/lbTypbl M K/IOHUPOBaHHUe», «KOHCTpyHMDOBaHHE W TE€PEHOC
TeHOB, XpOMOCOM».

Ob6opyzoBaHue: MY/ISDKH TUIOZOB U KOPHEIUIOZOB AWKUX ()OPM U KY/ITYPHBIX COPTOB
pacteHuii, repbapuii «CenbCKOX03iCTBEHHbIE pAaCTEHHUSI».

JlabopaTopHbIe U MPAaKTHYeCKHe PadoThI:

OKcKypcusi «OCHOBHBIE MeTOZbl U [JOCTYDKEHMS CeleKLUM pacTeHWH U >KUBOTHBIX (Ha
CeNeKLJMOHHYI0 CTaHLMIO, MJIEMEHHYI0 (epMy, COPTOMCIIbITaTebHbIA Y4acTOK, B TeIJIMUHOEe
XO035CTBO, Tab0pPaTOPHIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBo/TIOI{HOHHAs 0MO/IOTHA.

ITpeAnocsIIKM BO3HUKHOBEHMS 3BOJIFOLMOHHON TeOpUW. OBOIOLIMOHHAs Teopusi U eé
MecTo B Ouosiorny. BivisiHue 9BOJTIOIIMOHHON TeOPUM Ha Pa3BUTHe OMOJIOTHU U IPYTUX HayK.

CauzetesnibcTBa 3BOMIOLMM. [laseoHTONOrMyeckue: I0C/Ae[0BaTe/IbHOCTL  I10SIBJIEHUS
BH/IOB B 1a/IeOHTO/IOIMUECKOM JIeTOIMCH, TlepexofiHble (hopMel. buoreorpaguueckre: cxofcTBO
Y pasuue GayH U ¢yiop MaTepUKOB U OCTPOBOB.

OMOpuoIoruueckre: CXOZCTBAa M pas3/inuvsi SMOPHMOHOB pa3HbIX BH/OB IO3BOHOYHBIX.
CpaBHUTe/IbHO-aHATOMUUYECKHe: TOMOJIOTMYHbIe, AaHa/JIOTWYHble, pyLUMEHTapHble OpraHbl,
aTaBU3Mbl. MoJeKy/sipHO-OMOXUMHUUECKHe: CXOJCTBO MeXaHW3MOB HAacC/ae/JCTBEHHOCTH U
OCHOBHBIX MeTaboMMyecKrx MyTell y BCeX OpraHu3MOB.

OBosroloHHass Teopus Y. [lapBuHa. IIpeAnocbulKM BO3HUKHOBEHUsS JapBUHU3MA.
[BWxXKylje CUIbI  3BOJIOLUM BUAOB 10 [lapBuHy (KM30BITOUHOE pa3MHOXKeHHWe TIpU
OrpaHMYEeHHOCTH PeCcypCcoB, HeompeZienéHHass H3MeHUYMBOCTh, Ooppba 3a cylecTBOBaHUe,
€CTeCTBEHHBIN 0TOOP).

CuHreTtnueckas Teopus 3BomoLuu (CTD) u eé 0CHOBHBIE MONIOXKEHUS.

Mukpossomonys. [Tonynsaius Kak ejuHULA BUA U SBOJIFOLUU.



HBwxymue cuibl (akTopbl) 3BOJMIOLMK BUAOB B IpUpoje. MyTalMOHHBIN MpoLiecC 1
KOMOMHATHBHAsi WM3MEHUMBOCTb. [lOMyssiiMOHHBIE BOMHBI U [Jpeld reHoB. M3onsims U
MUTpaLusl.

EctecTBeHHbIM 0TOOp — Hampap/siiolui ¢akTop 3BosOLKU. POpMBI €CTeCTBEHHOTO
orbopa.

I[1pucrioco6/1eHHOCTh OPraHW3MOB KakK pe3y/bTaT 3BOMOLUH. [IprMepsl prucrocobieHni
y OpraHvi3MoB. ApoMop¢03bl U UAU0-aJjanTalyu.

Bug u BugoobpaszoBanue. Kpurepum Buga. OcHoBHble (opMbl BHZ000pa30BaHUS:
reorpauyueckoe, 3K0JI0THUeCKoe.

Makpospomonyst. @opMel 3BOMIOLMU: (DUIeTHYeCKasl, [JUBepreHTHas, KOHBepreHTHas,
napasuiesibHasi. HeobpaTMoCThb 5BOJTIOLIUML.

[lpoucxoxzaeHre  OT  HecClleLMaAU3UpOBaHHBIX  MpeAkoB.  [Iporpeccupytoiias
crieLianu3anys. AfanTyUBHas pajualysl.
JeMoHCTpanum:

[Toptpetsl: K. JIunne, XK. b. Jlamapk, Y. dapeuH, B. O. KoBaneBckuii, K. M. bap, 3.
I'ekkenb, @. Mrosiep, A. H. CeBepLioB.

Tabmuiplr ¥ cxembl: «Pa3BuThe OpraHMYecKOoro Mupa Ha 3emie», «3apOJbIln
MO03BOHOYHBIX JKUBOTHBIX», «ApXeoINTepukc», «®PopMbl 0OOppOBI 3a  CYIl[eCTBOBaHHEY,
«EctectBenHbii  0TOOp», «MHOroobpasue COpTOB pacTeHHi», «MHoOroobpasue TmOpo/,
JKUBOTHBIX», «[Tonynsaumm», «MyTanoHHas U3MEHUYUBOCTHY, «ApomMopdo3bl»,
«pnoamanratmm», «OOIijas gereHepaiyisi», «IBIKyIIMe CUIbI 3BOJIIOLUN», «Kapra-cxema
Mapipyta nytemiectBus Y. [lapBuHa», «bopbba 3a cymiectBoBaHue», «IIprcrocob/eHHOCTb
opraHu3MoB», «['eorpaduueckoe Bui000pa3oBaHue», «DKOJOrHUeCKOe BU000pa3oBaHUe».

Ob6opymoBaHue: KOJIJIEKIMSI HACEKOMBIX C Pa3/IMUHbIMUA THUTIAMUA OKPaCKW, Habop TUIO/I0B U
ceMstH, KosuteKiusi «[Ipumepsl 3alUTHBIX MPUCIIOCOOIEHHH Y )KUBOTHBIX», MOZie/b «OCHOBHBIE
HarpaBJIeHHs YBOJIIOLIUN», 00BEMHast MojieNlb «CTpOoeHHe TOJIOBHOTO MO3Ta TTI03BOHOUHBIX».

buoreorpaduueckasi kKapta Mupa, KojuleKius «@PopMbl COXPaHHOCTH HCKOIMaeMbIX
JKUBOTHBIX W pacTeHUi», MOZe/ib anruidKalus «IlepeKpéCT XpoMOCOM», BIIa)KHbIe TperapaThbl
«Pa3BuTie Hacekomoro», «Pa3BUTHe JATYIIKKW», MUKponpemnapaT «/lpo3oduna» (HOpMma,
MyTalM (OpMBbI KPbLIbEB U OKPacKH Tesia).

JIaGopaTopHble U MPAaKTHYeCKHe paboThI:

JlabopatopHasi pabota Ne 1. «CpaBHeHHe BUJIOB 110 MOP(H0/IOTHIeCKOMY KPUTEPUIO».

JlabopaTtopHasi pabora Ne 2. «OnucaHue TPUCTIOCOOJIEHHOCTH OpraHu3Ma W eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe U pa3sBUTHe )XM3HU Ha 3emiie.

[loHayuHble npefCTaBlIeHUs O 3apOXKAeHWH >XKM3HU. HayuHble TMIIOTe3bl BOSHUKHOBEHUS
JKU3HU Ha 3emsie: abuoreHe3 W TaHCIepMUsi. XHUMHUUeCKasi 3BOMIOLMsA. AOGHOTeHHBbI CUHTe3
OpraHMYeCKMX BeleCTB W3  HEOpPraHWYeCKHMx. OKCIepUMeHTaJbHOe  IOATBepKJeHue
XUMHUUeCKol 3Bo/mouu. HauambHble 3Tamnbl 6uonoruueckoit ssomoruu. ['unore3a PHK-Mupa.
dopmMrpoBaHre MeMOpaHHBIX CTPYKTYD U BO3HUKHOBEHHE MPOTOK/IeTKHU. [lepBbie KIeTKU U UX
3BOMIOLMSA. POPMHUPOBaHKE OCHOBHBIX I'PYIII YKUBBIX OPraHHU3MOB.

PasButrie >xku3HM Ha 3emsie MO 53paM U nepuofaM. Karapxeil. Apxelickas U
rpoTepo3oiickass 3pbl. [laneo3oiickas spa W €€ TMepHoJbl: KeMOPWIMCKHM, OpOBHKCKUM,
CUWITYPUWCKUH, e BOHCKUM, KAMEHHOYTOJIbHBIM, TePMCKUM.

Me3o030iicKasi 5pa 1 eé repuo/bl: TpPUaCOBbIN, FOPCKHUN, MEJIOBOM.

KaitHo30MCKast 9pa U eé 1epro/ibl: MajeoreHOBbIM, HeOreHOBbBIM, aHTPOTIOTeHOBBIM.



XapakTepucTHMKa KjIMMaTa W reojlorTMYecKux MpoleccoB. OCHOBHbIE 3Tambl 3BOJIIOLIMA
pPacTUTeIbHOTO Y JKWBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U >XUBOTHBbIX. [losiBreHue,
pacuBeT ¥ BbIMMPaHye TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHMYeCcKOro Mvpa Kak OTpakeHue 3BOJOLMUA. OCHOBHbIE CHCTeMaTUUecKue
TPYyNIbl OPraHU3MOB.

OBO/MIOLMA  YesioBeKa. AHTpDOIOJIOTUA KakK Hayka. PasBuTve TpefCTaB/ieHUN O
MPOMCXOXKAEHUU uesioBeKa. MeTo/ibl M3yueHus1 aHTporioreHe3a. CXoCTBa U pa3inuMs yesioBeka
1 )XUBOTHBIX. CHCTeMaTUUeCKOoe MOJI0’KEeHNe UesloBeKa.

Oewxyiqe cunbl  (dakropel) aHTpororeHe3a. HacnejgcTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOIIIeCTBeHHBIN 00pa3 XKU3HU, U3TOTOBJIEHHE OPYAUN TPYZa, MbIILIeHHe,
peus.

OcHoOBHBIE CTaJuM U BETBU 5BOJIIOL[MM UesiOBeKa: aBCTPA/JIONUTEKH, YeoBeK yMeJblH,
YenoBek mnpsiMoxopsiuyi, YenoBek HeaHJepTanbckuii, YesoBek pa3ymHblii. Haxogku
WCKOTIaeMbIX OCTaTKOB, BPeMsi CyIleCTBOBaHMs, 00/1aCThb PacrpoCTpaHeHusi, 00bEM T'OJIOBHOTO
Mo3ra, 06pa3 >KU3HH, OpY/usl.

YenoBeueckrie pacbl. OCHOBHbIe OOJIbIIMe pachl: eBpOIeoWHas (eBpasuiicKasi), Herpo-
aBCcTpajionjHasi  (9KBaTOpHa/lbHasg), MOHrojoMAHass  (a3MaTCKo-aMepuKaHCKas). YepTsl
MpUCIIoCOb/IEHHOCTU  TIpeJiCTaBUTe/Iel uesloBeYeCKMX pac K YCJAOBHSIM —CYII[eCTBOBaHMS.
EpvHCcTBO yesioBeueckux pac. Kputuka pacrsma.

JleMoHCTpanum:

IToptpetsi: @. Penn, JI. Ilactep, A. N. OnapuH, C. Musnep, I'. FOpu, Y. 1apBuH.

Tabsmurbl 1 cxembl: «Bo3HMKHOBeHHe COTHEUHON CHCTeMbI», «Pa3BUTHE OpraHUYeCcKOro
mupa», «PacturenbHas KieTka», «KuUBOTHasg KieTka», «lIpokapuoThueckasi KieTka»,
«CoBpemMeHHasi CUCTeMa OpraHH4eckoro Mupa», «CpaBHeHHe aHAaTOMHUECKHUX YepPT CTPOEHUs
ye/ioBeKa M UeI0BEKOOOpasHbIX 00e3bsiH», «OCHOBHBIE MeCTa Ta/IeOHTOJIOTMUeCKUX HaXO/I0K
Npe/IKOB COBPEMEHHOr0 YejioBeKa», «J/lpeBHelillne mofu», «/[IpeBHue mopu», «IlepBbie
COBpEeMeHHbIe TI0I1», «He0BeuecKre pachl».

ObopyznoBanue: Mynsbku — «IIpoucxoxgeHre 4YenoBeKa» (OFHOCTBI  aBCTpasIONMTEKA,
MUTEeKaHTPOIIa, HeaHj|epTablia, KPOMaHbOHI[A), CJIETIKU WM M300pakeHUsi KaMeHHBIX OpyAui
MepBOOBITHOTO YesioBeKa (KaMHHU-YOTITephl, pyouia, ckpebsia), TeOXpOHOJOrHUecKas Tab/uIia,
KoJu1eKUs «DPopMbl COXPAHHOCTHU UCKOTIaeMbIX KUBOTHBIX M PACTEHUI».

JlabopaTopHbIe U MPAKTHYeCKHe PadoThI:

[NpakTrueckast pabota Ne 1. «/3yueHre MCKOMaeMbIX OCTaTKOB PACTEHHH U KUBOTHBIX B
KOJUTeKLIASX».

OKCKypcusi «OBOJIFOLMSI OPraHWYecKoro Mupa Ha 3emsie» (B eCTeCTBEHHO-HayUHbIM WK
KpaeBeJuecKui My3ei).

Tema 3. OpranusMbl U OKpy)Karolas cpeja.

OKOoJIorMs KakK HaykKa. 3aZjaud M pasfesbl 3KOoJOrMu. MeToibl 3KOJI0rHYeCcKux
YCCreJ0BaHUM. DKOJIOTHYeCKOe MUPOBO33peHre COBPEMEHHOI0 UeloBeKa.

Cpenbl  oOWTaHMSI ~ OpPraHWU3MOB:  BOJHas,  Ha3eMHO-BO3/YyIlHas,  TOYBEHHas,
BHYTPUOPraHMU3MeHHasl.

Okonoruueckre ¢akropel. Knaccudukaius sKosoruueckux (akTopoB: abHOTHUeCKUe,
OuoTHYecKHe U aHTpoToreHHbIe. lelicTBHe SK0/IOTHYeCKUX (PaKTOPOB Ha OPraHU3MBI.

Abuornueckre  (akTOpbl:  CBeT, TeMmIiepaTypa, BAaKHOCTb.  DOTONMEPHOAU3M.
[Mpucnoco6eHusi OpraHu3MoB K JJeMCTBHI0 abroTHYecKUX akTopoB. Bruonoruueckrie puTMel.



buotnyeckue ¢aktopel. Buabl OMOTUYECKMX  B3aWMOJIEHCTBUM:  KOHKYPeHLIHS,
XUIHAYeCTBO, CMMOK03 U ero ¢opmel. [lapa3utusm, Kooreparys, MyTyaJu3M, KOMMeHCa/Iu3M
(KBapTUPAHCTBO, HaxJeOHMUeCTBO). AMeHCanM3M, HeWTpamm3M. 3HaueHWe OMOTUYeCKHX
B3aUMO/IeHCTBUI /ISl CYILeCTBOBAHUSI OPraHW3MOB B MPUPOJHBIX COOOIIeCTBaX.

OKOJIOrTMYeCcKre XapaKTepuCTUKU Tmonyasaruu. OCHOBHble IIOKa3aTeau  IOIYJISLUK:
YMCJ/IEHHOCTb, IUIOTHOCTb, POXJaeMOCTb, CMEPTHOCTb, TPUPOCT, Murpauus. [IuHamuka
YUCJIEHHOCTH TOMYJISALIUU U e€ perysIsiLiys.

JeMoHCcTpanum:

[Moptpetsl: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkerb.

Tabmuip! 1 cxembl: KapTa «[IpupogHble 30HbI 3eMan», «Cpefibl 06UTaHUs OPraHU3MOBY,
«®Potonepuoausm», «llomynauuu», «3aKOHOMEPHOCTHM pOCTa UMC/IEHHOCTU IONYJIALIUU
HH(PY30pun-TyPenbkn», «[uieBblie 1emm».

JlabopaTopHbIe H MPAaKTHYeCKHe PadoThI:

JlabopaTopHast pabota Ne 3. «Mopdonornueckue 0co6€HHOCTU PACTEHUM U3 Pa3HBbIX MECT
o0OuTaHuUs».

JlabopaTopHasi pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIeyCa.

I[NpakTrueckast pabota Ne 2. «[ToACYET MJIOTHOCTH MOMY/ISLMIA Pa3HBIX BUZOB PaCTEHHIN».

Tema 4. Coob11iecTBa M 3K0/10TrHUeCKHe CHCTEMBI.

CoobmjecTBo  opraHusMoB  —  OuoneHo3.  CTpykTypbl  OuWolleHO3a:  BHJOBas,
MPOCTpaHCTBeHHasi, Tpoduueckas (nuirieBast). Bugbi-romuHaHThl. CBsi3u B 61OLeHO3e.

OKosornyeckre cucteMbl (3kocuctembl). IloHsTHe 00 3KocucteMe u OGuoreorjeHo3e.
OYHKIMOHA/IbHbIE KOMITIOHEHTbl 3KOCUCTEMBI: TPOJYLIEHTbI, KOHCYMEHTBI, peZyLeHTHI.
KpyroBopoT BelllecTB M MOTOK 5Heprud B 3KocucTteMe. Tpoduueckue (TNHLLEBble) YPOBHU
skocuctembl. [luiieBble 1ienu W ceT. OCHOBHBIe TIOKasaTeaM 3KOCHCTeMbI: Ouomacca,
MPOAYKUMS. DKOJIOTMUeCKWe THUPaMH/bL TPOAYKIWM, YHUCAeHHOCTH, Ouomaccel. CBoicTBa
5KOCUCTEM: yCTOMYMBOCTh, CAMOperyJ/isitiys, pa3Butre. CyKLieccus.

[TpuposHble 3KOCUCTEMBI. ODKOCHCTEMbI 03P M peK. OJDKOCHUCTeMa XBOWHOTO WU
LLIMPOKOJIMCTBEHHOI'O JIeca.

AHTpONOreHHble 3KOCHCTeMbl. ATpO3KOCHCTeMBl. YpOo3KocucTeMbl. buosornueckoe u
XO035HCTBEHHOE 3HaUeHHe arpo3KOCHCTeM U YPOOIKOCHCTEM.

Buopa3HoobOpa3ue Kak (akTop YCTOMUMBOCTH 3KOocucTeM. CoxpaHeHHe OMOJ/IOrHMUecKoro
pa3HooOpa3us Ha 3emiie.

Yuenne B. U. BepHazsckoro o 6uocdepe. I'paHuiibl, cOCTaB U CTPyKTypa Ouocdepsl.
JKuBoe BemjectBo U ero QyHkumud. OcobeHHOCTH OHOChepbl Kak ri00asbHON 3KOCHCTEMBI.
JvHamMr4yecKoe paBHOBecHe U oOpaTHas CBsi3b B Orocdepe.

KpyroBopoTel BellleCTB ¥ OHOreOXMMUYECKHe LWK/IbI 37IeMeHTOB (yryiepoza, a3oTa).
3oHanbHOCTh 61oCcdepbl. OCHOBHbIE GOMBI CYIIIH.

YenoBeuecTBo B 6rocdepe 3emmu. AHTpororeHHble n3MeHeHusi B 6ruocdepe. I'mobansHbie
9K0JIOTHUeCcKre Mpo0sieMbl.

Cocy1iecTBoBaHHe MPUPOALI U uenoBeuecTBa. CoxpaHeHHe O6Mopa3Ho00Opa3usi Kak OCHOBA
ycroitunBocTH 6rocdepsl. OCHOBA paljOHA/TBLHOTO YIIPAB/IEHHs IPUPOAHBIMU PeCypcamMu M UX
rcrnosb3oBaHue. [locTikeHUs: OMOJIOTUM M OXpaHa MPUPO/JbL.

JeMoHcTpanuu:

[Toptpetsr: A. [Ixx. Tenciu, B. H. Cykaués, B. 1. BepHagckui.

Tabsuipbl U cxembl: «[luieBble Lenu», «BUOLEHO3: COCTaB U CTPYKTypa», «IIpupojHbie
coobOmiectBa», «llermu mnMTaHUsA», «DKOJIOTMUECKass TMpaMuja», «buocdepa W ueoBeK»,



«JKOCHUCTeMa IIHMPOKOIUCTBEHHOTO Jieca», «JDKOCHCTeMa XBOWHOro jeca», «bHoOIeHO3
BOZIoéMa», «ArpoleHo3», «[IpuMepHble aHTPOIOTeHHble BO3/EWCTBUS Ha TIPUPOAY»,
«BakHelme HWCTOUHWKY 3arpsi3HeHUs BO3JyXa U TPYHTOBBIX BOZ», «llouBa — BakHeMIlas
cocraJisitoiijasi ouochepb», «DaKkTOPbI Aerpafaluu MouB», «IlapHUKOBBIN 3hdeKkT», «PaKTophbI
PaIMO0AaKTUBHOTO 3arpsi3HeHus1 Onocdepb», «O61Ias cTpykTypa 6ruochepsi», «PactpocTpaHeHye
HU3HU B OHochepe», «O30HOBLIM 3KpaH OHochepbi», «Kpyropopot yriaepoja B Guocdepe»,
«KpyroBopot a3orta B TIpUpOZe».

Ob6opyznoBaHue: MO/je/Tb-alIIMKaLUs «TurnuHbIe OroLIeHO3bI», repbapuit
«PacTutenbHble  cooOlecTBa»,  Ko/uleKiuud — «buolleHo3»,  «BpeauTenu  BaKHEHIIMX
CeJIbCKOXO3STUCTBEHHBIX ~ KYJIbTYpP», TepbapuMi ¥ KOJIJIEKLMA pacTeHWH U >KUBOTHBIX,
MpUHaZ/IeXXalle K pa3HbIM 3K0JIOTMUeCKUM TPYIaM OfHOTro BU/a, KpacHas kHura Poccuiickoit
®enepaluu, U300pakeHUsT OXpaHsIeMbIX BUIOB paCTeHUM U KUBOTHBIX.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMEI I1I0 BUOJIOI'MM HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHNA

CormacHo ®I'OC COO, ycraHaBnMBalOTCS TpeOOBaHWS K pe3ylabTaTaM OCBOEHHUS
oOyyaroIMucs porpaMm cpeiHero obiiero o6pa3oBaHusi: JIMUHOCTHBIM, MeTarpeMeTHbIM U
TpeIMeTHBIM.

JINMHHOCTHBIE PE3YJ/IbTATbDI

B CTpyKType JIMUHOCTHBIX pe3yJbTaTOB OCBOEHHUsI TMpeaMeTa «BHOMOTHs» BbleeHbI
C/leQyIollie  COCTABJISIIOLIME:  OCO3HaHWe  O0yuaroIMMHUCS — POCCHUHCKOW  TPakIaHCKOU
UJIEHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BUTHIO, CaMOCTOSITEJTbHOCTU W CaMOOTMpeZie/IeHHIO,
Ha/lMule MOTHMBALIMM K OOyuYeHWr0 OWOJIOrMHM, Ije/IeHalpaB/IeHHOe pa3BUTHE BHYTPEHHHX
yOeXx1eHH ITMYHOCTH Ha OCHOBe K/TFOUEBBIX 1[eHHOCTeM W MCTOPUUECKUX TPAJULMM pa3BUTHS
OMO0/IOTUYECKOTO 3HAHUSl, TOTOBHOCTb U CITOCOOHOCTh OOYYalOL[UXCS PYKOBO/CTBOBATHCS B
CBOeM  [JesiTe/IbHOCTM  LIeHHOCTHO-CMBICJIOBBIMK ~ YCTAaHOBKAMM,  TIPUCYILUMHU  CUCTEMe
Ouosioruueckoro 00pa3oBaHWs, Ha/JIWUYMe SKOJIOTUUECKOTO TPAaBOCO3HAHMsSA, CIOCOOHOCTH
CTaBWTb LIeJTU U CTPOUTD >KU3HEHHbIE T/IaHbI.

JIMYHOCTHBIE pe3y/bTaThl OCBOEHWs Tpeamera «Buosorus» AOCTUralOTCS B €JUHCTBE
yueOHOM U BOCITUTATEIbHOU JIeSITe/TIbHOCTA B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUHACKUMMU
COLIMOKY/IbTYPHBIMH, UCTOPUUYECKUMH U JIyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMHU, TIPUHATHIMU B
o0IlecTBe TIpaBWIaMKd UM HOPMAaMU TIOBeJIeHUS] M CITOCOOCTBYIOT TIPOL[eCCaM CaMOTIO3HAHUS,
CaMOBOCIIUTaHHWS. M CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH TO3WUIUM JIMYHOCTH, MAaTPHUOTH3MA,
yBa)KeHUsI K 3aKOHY U TIPABOMOPSI/IKY, UeJOBeKY TPyZa W CTapileMy TOKOJIeHHIO, B3aUMHOI'0
yBaKeHUsI, Oepe>KHOr0  OTHOLIEHWsT K  KYJIbTYDHOMY  HacAe[ul0 W TPaJULUSIM
MHOT'OHAI[MOHA/ILHOTO Hapoa Poccuiickoii deepaliuu, IpHUpPOZie U OKPY)KaIOLLel cpeje.

JINYHOCTHBIE pe3ybTaThl OCBOEHUs yueOHOro rpeaMeTa «bUOMOTHsI» O/DKHBI OTPaXkaTh
TOTOBHOCTb U CITIOCOOHOCTb OOYUaroIIMXCSl PYKOBOZCTBOBAThCSI CPOPMUPOBAHHOW BHYTpPEHHEU
MO3ULIMel JIMUHOCTH, CUCTEMOW IIeHHOCTHBIX OpHWEHTAl[ii, TO3UTUBHBIX BHYTPEHHHUX
yOeXxJeHui, COOTBETCTBYIOLIUX TPAaJWUIMOHHBIM LIEHHOCTSIM DPOCCHMCKOTO  OOIecTBa,
paciMpeHre >KU3HEHHOTO OMbITa W OMbITA JeITeIbHOCTA B TIPOIECCe pean3alldd OCHOBHBIX
HarpaB/IeHWH BOCITUTATeIbHOM JIeITe/TbHOCTH, B TOM UHC/IE B UACTH:

1) rpa)kAaHCKOT0 BOCITUTAHUSA:



CchOPMHPOBAHHOCTb ~ T'PAXKAAHCKOM TIO3UIMM  OOydYarollerocss Kak aKTHBHOIO M
OTBETCTBEHHOTO UJieHa POCCHUICKOr0 00IIeCTRBa;

OCO3HaHWE CBOUX KOHCTUTYIIMOHHBIX TIpaB M O00SI3aHHOCTEH, yBa)kKeHHe 3aKoHa |
MPaBOTMOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPUECKOU esiTeTbHOCTH TIPY CO3/JIaHUK Y4eOHBIX TIPOEKTOB,
pelieHNY yueOHBIX U TI03HABATEe/IbHBIX 3a/lay, BBIMOJTHEHUM OHMOJIOTMUeCKUX YKCTIEPUMEHTOB;

CrocoOHOCTh ~ OTpefieiATb  COOCTBEHHYIO TIO3ULIMIO 110 OTHOLIEHWI0 K SIBJIEHUSIM
COBPEMEHHOU YKU3HU U O0BSCHSATH eé;

yMEHHEe  YUWUThIBaTh B  CBOMX [JI€HCTBUSIX HeOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMO/IeHCTBUS JIIO/lel C Pa3HbIMU YOeKIeHUsIMHU, Ky/IbTYPHBIMHU LIEHHOCTSIMA U COLIUA/TbHBIM
T0JIOYKEHUEM,;

TOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE€ COBMECTHOTO BBITIOJHEHUSI YUeOHBIX,
MO3HaBaTebHbIX W HCC/Ie[0BaTeIbCKUX 3aflau, YBa)XXKUTEJbHOTO OTHOIIeHHST K MHEHUI0
OTIIIOHEHTOB TIPU 00CYK/IEHUH CITOPHBIX BOMPOCOB OMOJIOTMYECKOT0 COZIEP)KAHUS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM [1esiTe/IbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTb POCCUIMCKOM IPaXKIaHCKOW UAEHTUUHOCTH, TIATPUOTH3MA, YBa>KEHHS K
CBOEMY Hapojly, UyBCTBa OTBETCTBEHHOCTH Iepe]; PoAWHON, rOpAoCTH 3a CBOW Kpal, CBOO
PoiuHY, CBOM SI3BIK U KYJIBTYPY, MPOIIJIOE ¥ HACTOSIII[ee MHOTOHAL[MOHAIBLHOTO Hapoza Poccuuy;

[[EHHOCTHOe OTHOILIEHWe K TPUPOJHOMY HAC/Ae[AWI0 UM TIAMSITHHUKAM TIPUPO/IbI,
JIOCTI>KeHUsIM Poccun B HayKe, UCKYCCTBe, CTIOPTe, TEXHOJIOTUSIX, TPY/IE;

CroCcOOHOCTh  OIIeHMBaTh BKJIAJl POCCUMCKMX YUYEHBIX B CTAHOBJIEHWE W pa3BUTHE
010JI0THH, TTIOHUMaHUSI 3HaUeHHs OMOJIOTHH B TTO3HAHWK 3aKOHOB TTPUPO/IbI, B )KU3HU UeI0BeKa U
COBPEMEHHOTO0 00ITIeCTBa;

uzeiiHast yoe>kIEHHOCTb, TOTOBHOCTh K CJTy)KeHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOr0 BOCITUTAHMA:

0CO3HaHMeE JIYXOBHBIX 1[eHHOCTEH POCCHICKOT0 Hapo/ia;

c(hOopMHPOBAHHOCTb HPAaBCTBEHHOTO CO3HAHMUsI, ITUUECKOT0 TIOBe/IeHNSs];

CroCcOOHOCTh OLIEHWBATh CUTYALMIO U TPUHUMATh OCO3HAHHBIE DeIlleHHs], OPUEHTHUDPYSICh
Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U 1[eHHOCTH;

0CO3HaHMe JIMYHOTO BK/Ia/ja B IOCTPOEHHe YCTOWUMBOTO OYAYILero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOUM pPOJUTEISM, CO3[IAHUI0 CEeMbHM Ha OCHOBE
0CO3HAHHOTO TIPUHATHS LIEHHOCTeH CceMeHHOM >KW3HU B COOTBETCTBUU C TPAAMLIMSIMU HapO/IOB
Poccuy;

4) 3CTeTHYECKOro BOCTIMTAHUS:

3CTeTHUeCKOe OTHOIIeHHWe K MUPY, BK/IOUasi 3CTeTUKY ObiTa, HAYYHOTO W TeXHUUECKOTro
TBOPYECTBA, CIIOPTa, TPY/ia, O01[eCTBEeHHBIX OTHOIIEHUH;

MOHMMaHHWe SMOIL[MOHATIBHOTO BO3/I€MCTBYS )KMBOU MPUPO/IbI U €€ 1[eHHOCTH;

TOTOBHOCTb K CAMOBBIDa)KEHWIO B pas3HbIX BUAAX HCKYCCTBa, CTpeMJIeHHe TIPOSIBJISTh
KauecTBa TBOPUECKOU JTMUHOCTH;

5) ¢wusnuyeckoro BocnUTaHUsA, (OPpMHUPOBAHUA KY/JbTYPbl 3/[0POBbS W
IMOI[HOHA/IBHOTO 0/1arono/Tyuus:

MOHMMaHWe W peayr3aliysi 3Z0pOBOro U 6e30macHOro obpasa >KU3HH (3[[0pOBOe MUTaHHe,
coOMo/ieHre TUTMeHUUeCKHX MPaBU/ U HOPM, COa/laHCMPOBAaHHBIA PEXKUM 3aHATHH U OT/bIXa,



perynsipHasi (u3Mueckasi aKTUBHOCTh), Oepe)KHOro, OTBETCTBEHHOTO U KOMIIETeHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DM3UUeCKOMY U IICUXUUECKOMY 3/10POBBIO;

MOHUMaHWe IIeHHOCTH TIpaBWI WHAWBUYAaTbHOTO W KOJUIEKTMBHOTO 0e30macHOro
TOBe/IeHNs B CUTYallMsIX, YTPOJKaIOLLMX 30POBbI0 U JKU3HU JIHO/Iel;

OCO3HaHUe TOC/TeCTBUI W HEeMpUSTUsS BPeJHbIX NpUBbIUeK (yrnoTpeOieHUs amkoross,
HapKOTHKOB, KypeHUs);

6) TPy/A0BOI0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HaHKe LIeHHOCTH MaCTepCTBa, TPy/0/robue;

TOTOBHOCTb K aKTHBHOM JleITe/IbHOCTH TEXHOJIOTUYECKOM U COLIMa/IbHOU HarpaB/lIeHHOCTH,
CMOCOOHOCTh ~ WHULIMMPOBaTh, IUIAHUPOBaTb M CaMOCTOSITE/IbHO — BBINOJHATH — TaKylo
JlesITeNIbHOCTh;

VMHTEepeC K pa3/MuHbIM cdepaM MpoQecCUOHaNbHOM JesTeIbHOCTH, YMEeHWe COBepllaTh
0CO3HaHHbIN BbIOOP OyAyiLel mpodeccuu 1 pea30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TUIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOpa30BaHMIO Ha TPOTSDKEHWH BCei
JKU3HY;

7) 3K0/1I0rH4eCKOro BOCIIMTaHUA:

9KOJIOTUYeCKH Lieslecoo0pa3Hoe OTHOLIeHre K MPUpPOo/ie KaK MCTOUHHKY JKU3HU Ha 3emiie,
OCHOBe eé CyILleCTBOBaHUS;

TIOBBIIIIEHHE YPOBHSI KOJOTHYECKOW KY/bTYPbI: TIPHOOpETeHHe OmbITa IJIAHUPOBAHUS
MOCTYNKOB M OLEHKW UX BO3MOXXHBIX [TOC/Ie/ICTBUH /I OKPY>KarolLel Cpe/bl;

0CO3HaHUe I7100a/IbHOT0 XapaKTepa 3K0JIOrHueckux rnpobsieM U MmyTei uX pelieHus;

CTIOCOOHOCTB UCIIO/b30BaTh NIPHUOOpeTaemMble NPy U3y4eHUH OMOJIOTHUM 3HAHUS U YMEHHUS
MpU pellleHWH Mpo6sieM, CBS3aHHBIX C paljMOHa/JbHBIM TIPUPO/ONO/b30BaHKeM (cobuofeHue
NpaBU/I TOBeJileHUs] B MpHUPOJie, HalpaBleHHbIX Ha COXpaHeHHEe paBHOBECUs] B 3KOCUCTeEMax,
OXpaHy BUZIOB, IKOCHCTeM, Orocdepsi);

aKTMBHOE HeNpusTHe [eNCTBUM, NMPUHOCSIIMX BpeJ OKpYy’Karolleld TNPUPOJHOM cpeje,
yMeHHe TIPOrHO3MpOBaTh HeO/1arornpHsTHbIE 3KO/IOTMUecKUe TOC/IeICTBUS MpeATNPUHUMAaeMbIX
JleHiCTBUM U Npe/loTBpaLLaTh UX;

Ha/iuve Ppa3BUTOTO 35KOJIOTMYECKOTO MBILUIEHUs,, 5KOJIOTMYEeCKOM KY/IbTYpbl, OIbITa
JleATeNIbHOCTH  JKOJIOTUYECKOM  HampaBlIeHHOCTH, YMEeHUsl pYKOBOJCTBOBATbCI MMM B
M03HaBaTe/bHOM, KOMMYHUKAaTUBHOM U COLMa’ibHOM TMpPAaKTHMKe, OTOBHOCTU K Y4YacTHIO B
NPaKTUYeCKOH JleATe/IbHOCTH SKOJI0rMUecKor HarpaB/leHHOCTH;

8) neHHOCTH HAyYHOr0 MO3HAHUA:

Cc(hOpMHPOBAaHHOCTb MHUPOBO33D€HUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHsT HayKl U OOIIeCTBeHHOW TMPAaKTHMKH, OCHOBAaHHOIO Ha /Wajore Ky/abTyp,
CTIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIUKY/IbTYPHOM MUDE;

COBepILIEHCTBOBaHHe S3bIKOBOW Y UATATe/IbCKOW KYJ/IbTYPbl KaK Cpe/iCTBa B3aUMOZeHCTBUS
MeX/ly JH0/IbMU U NT03HaHUSI MUPa;

MOHUMaHWe CrelMpUKN OMOJIOTUM KaK HayKH, OCO3HaHWs €€ pou B (POPMHUPOBAHUU
paLMOHa/IBHOTO HAayYHOT'O MBIIIJIEHHS], CO3/JaHUH 1{eJIOCTHOTO Tpe/iCTaB/eHrsl 00 OKpY»KaroleM
MHpe Kak O eAWHCTBe TIPUPOJbI, UeJoBeKa W O0I[ecTBa, B TII03HAHWUM TPUPOJHBIX
3aKOHOMepPHOCTel U pellieHUH TIpob/ieM coxpaHeHUs! PUPOJHOTO PaBHOBECHST;

yOe)KIEHHOCTh B 3HAUMMOCTH OMOJIOTHH /ISl COBPEMEHHOM LMBUIM3aLu: obecrieyeHust
HOBOTO yPOBHSI Pa3BUTHsSI MeAWLIMHBI, CO3ZlaHHe TepCIeKTUBHBIX OMOTeXHOIOTHH, CIIOCOOHBIX
pellaTh pecypCHble MpoOieMbl Pa3BUTHSI UesIOBeUeCTBa, MOMCKa IyTel BbIXOZA K3 I7100ambHbBIX



9KOJIOTUYeCKUX MpobsieM 1 obecrieueHus repexo/ia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
WCIT0/Tb30BAHUIO TIPUPO/IHBIX PeCYPCOB 1 () OPMHUPOBaHHIO HOBBIX CTAHZAPTOB >KU3HU;

3aMHTEPeCOBAaHHOCTh B TIO/IyUeHUH OWOJIOTMUeCKUX 3HAHWM B LIe/IAX TMOBBILIEHUsT 001Ieit
KY/JIbTYpPbl, €CTeCTBEHHO-Hay4YHOW TDaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKI[MOHATBHOM
IPaMOTHOCTH 00ydJaroIuxcsi, OpMHUPYeMOii TIpH U3yU4eHUH OHOJIOTUY;

MOHMMaHWe CYIIIHOCTH METOZOB TI03HAHHS, WCIOb3yeMbIX B €CTeCTBEHHBIX HayKax,
CrIocOOHOCTH WCTIO/B30BaTh IOlyuaeMble 3HAaHHUS [/l aHaiu3a W OOBsSCHEeHWs SIBIeHUMN
OKPY’KaroLI[ero Mupa W TPOUCXOASIIMX B HEM W3MEHEeHW, yMeHHe [iefiaTb 0OOCHOBaHHBIE
3aK/TIIOUeHUsT Ha OCHOBE HAyuHbIX (AKTOB W MMEIOIIUXCS [JAHHBIX C LEJIbI0 TOyYeHUs
JIOCTOBEPHBIX BBIBOZIOB;

CrI0cCOOHOCTL  CaMOCTOSITESIBHO HCIIO/Ib30BaTh OMOJIOTHYeCKUe 3HaHWs [/ pelleHHrs
npo6JieM B peasibHBIX )KU3HEHHBIX CUTYal[UsX;

OCO3HaHWe I|eHHOCTH HAayYHOW [esITeJIbHOCTH, TOTOBHOCTh OCYIIeCTB/ISITH MPOEKTHYIO U
MCCJIe/IOBaTe/ILCKYIO [1esiITe/TbHOCTh MHAWBU/YA/ILHO U B TPYTIME;

TOTOBHOCTh M CIIOCOOHOCTH K HeIpepbIBHOMY 00pa30BaHHI0 M caMo00pa3oBaHHUIO, K
aKTUBHOMY TIOJTyU€HHUIO HOBBIX 3HAaHWU 10 OWONOrMM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPeOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertarnpeMeTHbIe pe3y/bTaThl OCBOEHHUS yueOHOro Tipeamera «BHOOTHs» BKI/IIOUAKOT:
3HaUMMble /11 ()OPMUPOBAaHUS MHPOBO33DEHHS]  OOYUaIOIMXCS  MEXAUCIUIUTMHAPHbIE
(Me>xXTIpeiIMeTHBIe) 00I[eHayUHbIe TIOHATHS, OTPaykaroIliye 11eJI0CTHOCTb HayUYHOM KapTHHBI MUPa
U crielii(uKy MeTO/I0OB MO3HaHUsl, UCIO/Ib3yeMbIX B eCTeCTBEHHBIX HayKaX (BelleCTBO, SHeprus,
siBJieHWe, TIpOLleCcC, CUCTeMa, HayuHbIM (DaKT, TPUHLWII, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwisi, UCC/eloBaHWe, HaOMOeHre, U3MepeHue, dKCTIEPUMEHT U APYruX), YHUBepCa/ibHbIe
yueOHbIe JeicTBUsA (TIO3HABaTe/bHble, KOMMYHHUKATUBHbBIE, PETY/ISITUBHBIE), 00ecreunBarolye
dhopMupoBaHre (GYHKIIMOHATLHONW T'PaMOTHOCTH U COIMA/IbHOM KOMIETEeHIIMHA 00YyJaroIuxcs,
CII0COOHOCTD o0yyarouuxcs HCIT0/Th30BaTh OCBOEHHbIe MeXXIUCLUIITMHAPHbIE,
MHUPOBO33pDEHUECKHe 3HaHWs W YHUBepcajbHble yueOHbIe [eWCTBUS B TI03HABATEbHOM U
coLMaIbHOM TMpaKTUKe.

MertarnpemMeTHbIe pe3yabTaThl OCBOEHHsS IMPOrpaMMbl CpefHero obiiero obpa3oBaHUs
JIO/DKHBI OTpaXkaTh:

OBJ/1a/ileHHe YHUBEPCa/IbHBIMH Y4eOHBIMH 03HaBaTe/IbHBIMU IeHCTBUAMU:

1) 6a3oBbIe JIOrHUecKHe AeliCTBHA:

CaMOCTOSITE/IbHO (pOpMy/IMpOBaTh M aKTyaaM3WpoOBaTh MpobeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

WCIOMb30BaTh TIPU OCBOEHMM 3HAHWM TMPUEMBI JIOTUUECKOTO0 MbIIUIeHUsl (aHaau3a,
CHHTe3a, CpaBHeHUs, Kraccudukaiuu, o0000IIeHus1), pacKpbiBaTb CMBIC/ OMOIOrHUYeCKUX
TOHSTUM (BBIZIE/ISITh UX XapaKTepHble MPHU3HAKK, YCTAaHAB/IMBATh CBSI3U C APYTUMH MOHSTUSIMK);

onpefiesisiTh LW JeATeTbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUU HUX JOCTWKEHUS,
COOTHOCHUTB pe3y/bTaThl eATe/IbHOCTH C IOCTaB/IeHHbIMU LIeJISIMU;

WCTO/Ib30BaTh OHOJIOTHUECKHEe TIOHATUS /i1 OObsCHeHWs (DaKTOB U SIBJIEHWHM >KMBOH
TIPUPO/JbI;



CTPOUTH JIOTUYECKHe pacCyKAeHus (MHIYKTUBHBbIE, [eJyKTHUBHbIe, TI0 aHAJIOTHH),
BBISIB/ISITH 3aKOHOMEPHOCTH U TIPOTMBOpPEUMsI B pacCMaTpHBaeMbIX SIBJIEHUSIX, (POPMYIUPOBaTh
BBIBO/IbI U 3aK/TFOUEHHUSI;

MPUMEHSITh CXeMHO-MO/le/TbHble CpeJCTBa /ISl MpeZCTaB/IeHUs] CYIleCTBeHHbIX CBs3el U
OTHOIIIEHWH B M3y4aeMbIX OMO/IOTHYeCKUX O0BEKTaX, a TakKe MPOTHBOPEUM Pa3HOTO Poja,
BBISIBJIEHHBIX B Pa3/TMUHbLIX MH(GOPMAL[MOHHBIX NCTOUHUKAX;

pa3pabaTbIBaTh IJ1aH pellieHus pobJieMbl C YUETOM aHaIM3a UMERIUXCsl MaTepUaTbHbIX
Y HemMaTepHrasbHbIX PECYPCOB;

BHOCUTh KODPEKTHBBI B [esiTe/IbHOCTh, OLIEHWBaTh COOTBETCTBHE pe3y/IbTAaTOB LessMm,
OLIeHMBaThb PUCKU MOC/E/ICTBUMN JlesiTe/IbHOCTY;

KOOD/IMHUPOBaTh U BBITIOJHATh pPAabOTy B YCIOBUSIX pealibHOrO, BHUPTYaJbHOTO U
KOMOMHMPOBaHHOT'O B3aUMO/IeHCTBUS;

pa3BUBaTh KpEaTHBHOE MBIIIJIEHHE TIPU PellieHUH )KU3HEeHHBIX 1po0/ieM.

2) 0a3oBBIe HCC/Iei0BaTe/IbCKHeE IeHCTBHS:

B/Ia/leTh HaBbIKaMU yueOHO-MCC/eloBaTe/IbCKOW U MPOEKTHOW [1esTeIbHOCTH, HaBbIKaMU
paspeliieHysi MpodsieM, CrocOOHOCTBIO U TOTOBHOCTBI) K CAMOCTOSITE/IbHOMY TIOUCKY METO/IOB
pellieHHs TTPAKTUUeCKUX 3a7iay, TPUMEHeHHUI0 Pa3/IMUHbIX MeTO/I0B ITO3HAHHKS;

WCII0/1b30BaTh pa3/MuHble BHU/bI [eSTeJbHOCTA [0 TI0JIyUeHUI0 HOBOTO 3HAHUS, €ro
WHTeprpeTaryy, NMpeoOpa30BaHUI0 W TPUMEHEHHWI0 B YU4eOHBIX CHUTYalUsiX, B TOM UHC/Ie TIpU
CO3IaHUU yueOHBIX U COLIMATLHBIX TIPOEKTOB;

(hopMHpOBaTh HAyUHbIA TUIM MBILLLIEHUS], B/laZileTh HAyYHOW TePMUHOJIOTHEN, KIH0UeBbIMU
TIOHSATUSIMU U METO/IaMU;

CTaBUTh U (OPMYJIHMPOBaTh COOCTBEHHBIE 3aZlaud B 0Opa30BaTe/IbHOM [esiTeTbHOCTH U
JKU3HEHHBIX CUTYaLUsIX;

BLISIB/ISITH TIPUUMHHO-CJ/Ie[ICTBEHHbIE CBSI3M U aKTya/JM3UpOBaTh 3afiauy, BbLIABUTaThb
TUTIOTe3y e€ pelleHus, HaxOJUThb AapryMeHThI [/l /IOKa3aTe/JbCTBA CBOMX YTBEpIKMEeHHH,
3a/iaBaTh apaMeTpbl U KPUTEPUU PellleHus;

aHa/IM3UPOBaTh TMONyYeHHble B XOZe pelleHus 3aflaud pe3yabTaTbl, KPUTUUYECKH
OLIeHMBAaTh UX [JOCTOBEPHOCTh, IPOTHO3MPOBATh U3MEHEHVe B HOBBIX YC/IOBUSIX;

JlaBaTh OIIEHKY HOBBIM CUTYAlUsIM, OI[eHMBATh TIPUOOPETEHHBIHN OIIBIT;

OCYIIIeCTBJISATh 1[eJIeHarlpaB/IeHHbIN TOMCK TlepeHoca CPeACTB W CIIOCOOOB [eWCTBUSI B
rpoecCrOHaNbHYIO CPeay;

yMeTb TIepEHOCHUTh 3HAHWSI B TI03HABAaTeJbHYKD U  TIPAKTUYecKylo objactu
JKU3HeesiTeTbHOCTH;

yMeTh MHTeTPUPOBATh 3HaHUS U3 Pa3HBIX MPeMeTHBIX 00/1acTel;

BBIIBUTAaTh HOBbIe WJeH, MpejJjaraTb OpUrHMHa/bHbIEe TOAXOAbl W PpellleHusi, CTaBUThb
rpobJieMbl U 3a/jauu, JOMyCKarollye aJibTepHAaTUBHbIE PelleHusl.

3) pabora c uadopmarnuei:

OpPHEHTUPOBAThLCSI B pa3/IMUHbIX MCTOUYHMKAX HMHGMOpMaluu (TeKcTe yueOHOro mocobus,
Hay4YHO-TIOMY/ISIPHON JUTepaType, 6MO/IOrHYeCKUX C/IOBApsiX U CIIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax gaHHBIX, B VIHTepHeTe), aHAJW3UPOBATh MH(MOPMAIMIO DPA3/IMUHBIX BUZOB W (OpPM
Trpe/iCTaB/IeHus], KPUTHUECKH OL[eHUBaTh €€ JOCTOBEPHOCTh U HETIPOTHBOPEUHBOCTD;

(dbopMyMpoBaTh 3ampochkl W TPUMEHSATh pa3/MuHble METOAbI TPH TOMCKe U OoTOope
Ouosiornueckoi nHbopMaru, HeoOX0JUMOH /1711 BBITIOJTHEHHUST YUeOHBIX 3a/1ay;

rpuoOpeTaTh OIBIT HWCIOJ/b30BaHUsI WH(GOPMAalMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATh KY/IbTYPY aKTUBHOT'O UCIIOIb30BaHUSI Pa3/IMYHbIX IOMCKOBBIX CUCTEM;



CaMOCTOSITE/ILHO BbIOMpATh OMNTUMaabHYH ¢GOpMY TIpecTaBjieHUs OWOIOrudeckom
uHopmaruu (cxembl, rpadyKy, UarpamMMbl, TabJULIbI, PUCYHKH U IDYTOe);

WCII0/Ib30BaTh HAYUHBIA $I3bIK B KauecTBe CpeAcTBAa Tpu paboTe C OHOIOrHuecKoi
vHopMaleli: TpUMeHSTb XUMUYeckKue, QU3nueckde M MaTeMaTUuecKue 3HaKu U CUMBOJIBI,
dbopmynbl, abbpeBuaTypy, HOMEHK/IATypy, WCII0/b30BaTh W TpeoOpa30BbIBaTh 3HAKOBO-
CUMBOJIMYECKHe CpeJiCTBa HarJIsiIHOCTH;

B/IaJleTb HaBbIKAMM pacro3HaBaHWs M 3al[uUThl HMH(OpPMaLUK, UHPOPMALIMOHHOMN
0e30macHOCTH JTMYHOCTH.

OB/1ajieHHe YHUBEPCa/IbHBIMH KOMMYHHKATUBHBIMHM /IeiCTBUSIMU:

1) o0menue:

OCYILLeCTB/ISITh KOMMYHHUKALIMU BO BCexX c(epax >KW3HM, aKTUBHO Y4aCTBOBATh B JMajiore
WA IMCKYCCUM TI0 CYLLeCTBY 0OCY)KJaemoii TeMbl (yMeHHe 3a/laBaTh BOMPOCHI, BbICKAa3bIBaTh
CYX[IeHUs] OTHOCHTEJIbHO BBITIOJTHEHUSI TIpeJjlaraeMoi 3aflaud, YYWThIBaTh WHTEpPechl U
COTJIaCOBAHHOCTD MO3ULUI JPYTHUX YUaCTHUKOB Majiora Win JUCKYCCUN);

pacrio3HaBaTb HeBepOasibHble CpefcTBa OOIleHUs, TIOHMMATb 3HaueHWe COLMATbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(JIMKTHBIX CUTYal[UH, yMeTb CMSTYaTh KOH(DIUKTHI U
BeCTH T1eperoBopbl;

B/Ia/IeTh Pa3/MYHBIMU CTIoco0aMH OOIeHUs ¥ B3aUMOJENCTBUs, TIOHMMaTb HaMepeHUst
JIPYTHX JIFOZIel, TIPOSIB/IATh YBaXKUTETbHOE OTHOIIIeHHe K co0ece[HUKY U B KOPPEKTHOU (opme
¢dbopmMynMpoBaTh CBOM BO3pakeHHs;

Pa3BEPHYTO W JIOTUYHO W371araTh CBOI0 TOUKY 3DeHUsI C WCII0/Ib30BaHUEM SI3BIKOBBIX
CpeJCTB.

2) coBMecCTHas iesiTe/IbHOCTh:

MOHMMAaTh W WCII0J/Ib30BaTh MPEUMYIIleCTBa KOMaHAHOW U WHAWBHU/YaJbHON paboThI TpU
pelieHU OMOJIOrMUecKoi MpobieMbl, 0O0CHOBBIBATE HEOOXOAUMOCTh TTPUMEHEHUsI TPYIITOBBIX
(dhopM B3auMO/IeMCTBUS TIPU pellieHuH yueOHOM 3a1auu;

BbIOMpATh TEMATHKy W MeTO/Ibl COBMECTHBIX [eHCTBUM C YuéTOM OOIIMX WHTEPEeCOB U
BO3MOJKHOCTEM KaK/I0r0 usieHa KOJI/IeKTHBa;

MPUHUMATh 1€/l COBMECTHOW JesTeNlbHOCTH, OpraHW30BbIBaTb W KOOPAMHHUPOBATh
JleMCTBUSL 1O €€ [JOCTYD)KEeHHIO: COCTaB/ATh IJIaH [eWCTBUM, pacripefiesiiTb POMA C YyUETOM
MHEHHH y4aCTHUKOB, 00CY)K/1aTh pe3y/ibTaTbl COBMECTHOM PabOTHI;

OLIeHMBaTh KaueCTBO CBOEro BK/a/la U Ka)KJOro y4aCTHMKA KOMaH/Ibl B OOLIUI pe3ysbTaT
110 pa3pabOTaHHBIM KPUTEPHSIM;

rpejjiaraTb HOBbIe TPOEKTHI, OL[€HUBATb WJjeW C TO3ULMA HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUUeCKOW 3HAUMMOCTH;

OCYLLECTB/ISITh TIO3UTHMBHOE CTpaTeruueckoe TIOBeJileHWe B Pa3/MUHBIX CUTYyaLUsX,
TMIPOSIB/ISITH TBOPUECTBO M BOOOpakeHWe, ObITb MHULIMATUBHBIM.

OBJ/1a/ileHHe YHUBEPCA/IbHBIMH Pery/JIATUBHBIMH /IefiCTBUSIMH

1) camoopranu3zanus:

WCTIONb30BaTh OHOJIOTHUeCKHe 3HaHUS [jis BbIAB/IEHWS TIPOOJeM U WX pelleHus B
JKU3HEHHBIX U YUeOHBIX CUTYaLUsX;

BbIOMpATh Ha OCHOBe OMOJIOTMUeCKUX 3HAHUM Lie/ieBble ¥ CMBIC/IOBbIE YCTAaHOBKH B CBOMX
JIeNCTBUSAX M TIOCTYNKAX 10 OTHOILEHWIO K >KUBOM MPHUPOJZie, CBOEMY 3/I0POBBIO W 3710POBBIO

OKpY>KaroIluXx;



CaMOCTOSITe/IbHO OCYILeCTB/ISITh TO3HABaTe/bHYIO JleTelbHOCTb, BBISB/SATH MPOOIEMBI,
CTaBUTb M (OpPMY/NIMpOBaTb COOCTBEHHbIe 3a7lauyd B 00pa3oBaTeNbHOUM [leATesbHOCTH U
JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITe/IbHO COCTABJISATH IJIaH pellieHusl Mpo0ieMbl ¢ yUETOM UMEIOLIUXCSI peCYPCOB,
CcO0OCTBEHHBIX BO3MOYKHOCTEH 1 TIPe/[ITOUTeHHH;

JlaBaThb OLIEHKY HOBBIM CUTYaLUsIM;

paciIvpsaTh paMKU yuyeOHOro rpejjMeTa Ha OCHOBE JIMYHBIX Mpe/IIoYTeHUH;

JiefiaTb 0CO3HaHHBIM BBIOOD, apryMeHTHPOBAThb ero, OpaTh OTBETCTBEHHOCTH 3@ PelleHHe;

OLIeHUBAaTh MTPUOOPETEHHBIN OTIBIT;

crioco6cTBOBaTh (POPMUPOBAHKMIO U TIPOSIBJIEHHUIO IIMPOKOW 3PYJMLIMHM B Pa3HBIX 00J1acTsIxX
3HaHWH, TTOCTOSIHHO MOBBIILIATh CBOM 00pa30BaTe/bHBIN U KY/IbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTh OLIEHKY HOBBIM CUTYaL|UsiM, BHOCUTb KOPPEKTUBBHI B JleATellbHOCTb, OL|eHWBaTh
COOTBETCTBHE Pe3y/IbTaTOB LIeJIsIM;

B/1a/leTh HaBbIKAMHU [103HaBaTe/bHOM peduieKCUM KaK OCO3HaHUS COBepllaeMbIX JeHNCTBUN
Y MBIC/IUTE/TbHBIX NIPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBaHWM, MCIIO/Ib30BaTh NPUEMBI pedieKCUn
JUTs1 OL|eHKH CUTYal[iy, BIOOpa BEPHOTO pelleHus;

yMeTb OL|eHMBaTh PUCKU U CBOEBPEMEHHO NIPYHUMATh PeLleHHUs 110 UX CHUKEHUIO;

NIPUHUMAaTb MOTUBBI M apI'YMeHThI JpYTUX [IPU aHa/lv3e pe3y/bTaToB /lesTelbHOCTY;

3) npuHATHE Ce0s U APYTHX:

NIpUHUMAaTH Cebsi, TOHMMasi CBOY HeJJOCTAaTKH 1 I0CTOWHCTBA;

NPUHUMATh MOTHBBI M apI'yMEeHThI PYTUX NPY aHa/Iu3e pe3y/bTaToB [lesATe/IbHOCTH;

NpU3HaBaTh CBOE MPaBo U MpaBo APYrux Ha OMIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C MO3ULIMH JPYroro uesioBeKa.

INIPEJIMETHBIE PE3YJ/IbTATDBI

[TpeameTHBIe pe3ysbTaThl 0CBOeHHs1 TiporpaMmMbl COO 1o 6uonoruy Ha 6a30BOM ypOBHe
BKJTIOUAOT crieljuduueckue s yuyeOHoro ripegmeTa «buosnorvsi» HayuyHble 3HAHUS, YMEHUS U
CrIOCOObI  JIEMCTBMIA TI0 OCBOEHUWIO, WHTEpNpeTalid W TpeoOpa30BaHUIO 3HAHWHM, BU/IbI
JIesiTe/IbHOCTH TIO TIOJIyUeHUI0 HOBOTO 3HaHUSI M MPUMEHEHWI0 3HaHWM B pa3/MYHbIX yueOHbIX
CUTyallUsIX, a TaKKe B pealbHBbIX >KU3HEHHBIX CUTYalWsX, CBsS3aHHbIX C Owuosnoruweil. B
rporpamme TpeJMeTHbIe pe3y/ibTaThl MPeCTaB/eHbI 10 rojjaM 00yueHus!.

[lpegmeTHBIe pe3ynbTaThl OCBOeHHUs yueOHoro rmipeametra «buonorus» 6 10 Kaacce
JIOJDKHBI OTPa’kaTh:

chOpMHPOBAHHOCTb 3HAHWM O MecTe M POJIM OMOJOTMM B CUCTeMe HAayuyHOro 3HaHUS
eCTeCTBEHHBIX HayK, B ()OpDMHUPOBAaHWM COBPEMEHHOW eCTeCTBeHHO-HayuHOW KapTHHBI MHUpa U
HAyYHOT'O MHUPOBO33peHHs], O BK/Ia/ile POCCUHCKUX U 3apYOeXXHBIX YUEHbIX-0HO0JIOTOB B Pa3BUTHE
6uosioruu, GyHKLMOHAIBHON rPAMOTHOCTHU YeJIoBeKa /IJisl PellleHusl )KU3HeHHbIX 3a/jay;

yMeHHe pacKpbiBaTh CO/lep>KaHHe OMOIOrMYecKX TEPMHHOB W TTOHSTHMN: >KU3Hb, KJIETKa,
opranu3M, Metabomm3m (0OMeH Bel[ecTB W TIpeBpallleHHWe  HSHEepPruM), TOMeoCTa3
(camoperysnsitusi), ypOBHeBasi ~ OpraHW3alMsi JKMBBIX  CHUCTEM, CaMOBOCIIPOM3Be/ieHHe
(peripofyKus), HaC/1eJCTBEHHOCTb, U3MEHUYHNBOCTb, POCT U pa3BUTHE;

yMeHue u3/araTb OuosiorMueckue TeopuM (K/IeTOYHas, XPOMOCOMHasi, MyTalLyOHHasl,
LleHTpa/IbHasi [IorMa MOJIeKyIsipHOUM Ouosnoruu), 3akoHbl (I. Menpens, T. Moprana, H. 1.



BaBusioBa) 1 yueHust (0 [ieHTpax MHOT0o0Opa3usi ¥ TIPOUCXO0XK/IeHUs Ky/bTYPHBIX pacTenuii H. U.
BaBusioBa), oripeZiesisiTb TPaHHUL]bl UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMeHHe BJa/leTh MeTOJaMi Hay4yHOTO TI03HaHWsI B OWosioruv: Hab/ro/ieHre U OTvcaHue
JKUBBIX CHCTeM, TIpOLIeCCOB U SIBJIeHWM, OpraHu3alus W TpoBejileHHe OHOI0ruueckoro
9KCIIePUMEHTa, BbIIBIDKEHHE TUIOTe3bl, BbISBIEHHE 3aBUCHMOCTH MEXIY WCCIeyeMbIMU
BeIMYMHAMY, OOBSICHEHWEe TIO/ydeHHBIX pe3y/bTaTOB, WCIONb30BAaHHBIX HAYYHBIX TTOHSTHH,
TEOpHil U 3aKOHOB, YMeHHe Jie/1aTh BbIBO/IbI HA OCHOBAHUM TOTYUeHHBIX pe3y/IbTaToB;

yMeHMe BBIJe/SiTh CYLeCTBeHHbIe TMPHU3HAaKU BHPYCOB, KIETOK MPOKapyuoOT U 3YKapHoT,
OJJHOK/IETOYHBIX ¥ MHOTOKJ/IETOUHBIX OPraHM3MOB, 0COOeHHOCTH TPOLIeCCOB: 0OMeHa BeleCTB U
TipeBpallleHus] SHepruy B KieTKe, ()OTOCMHTE3a, TJIaCTUUeCKOro M SHepreTuueckoro obMmeHa,
XeMOCHHTe3a, MUTO03a, Meli03a, OIMJIOJOTBOPEHUs], Pa3MHOXKeHHs, UHAUBU/yabHOTO Pa3BUTHS
opraHu3ma (OHTOTeHe3);

yMeHUe TIPUMEeHSTh T0/yueHHbIe 3HaHUs [/ 00bsicHeHUs: OMOIOrHUecKrX IMpOLiecCoB U
SIBJIEHWH, /1711 IPUHSATHS TTPAKTHUECKUX PellleHri B IIOBCeJHEBHOMW >KHU3HHU C 11eJTbi0 0becrieueHust
0e30MacHOCTH CBOEro 370pOBbs M 3[0POBbSl OKPYXKAIOLMX Jofled, cob6/tofleHus HOpM
rPaMOTHOTO TIOBeleHHs] B OKpY)Kaolled TPUPOJHON cpejie, TMOHUMaHHe HeoOXOAMMOCTH
WCTI0/Ib30BaHUS TOCTVDKEHUH COBpeMeHHOW OWOojorud ¥ OMOTeXHOJIOTHIA /IS PalMOHa/TBHOTO
NIPYPO/I0T10/Ib30BaHUS;

yMeHHe pellaTb 37eMeHTapHble TeHeTHUecKWe 3a/aud Ha MOHO- U [JUrHOpHHOe
CKpell[iBaHue, CLIeTlJIeHHOe Hac/iefloBaHUe, COCTaB/IATh CXeMbl MOHOTUOPHHOTO CKpellBaHUs
[J1s1 TIpe/iCKa3aHusl Hacjlie[j0BaHUsl TIPU3HAKOB Y OPraHW3MOB;

yMeHHe BBITIOJHATE JlabopaTopHbIe W TPAaKTHUeCKue paboThl, COOMOLATh MpaBWIa TIpH
pabote c yueOHBIM U JlabopaTOpHBIM 0060pPYyI0BaHUEM;

yMeHHe KDPUTHYeCKH OLleHMBaTh M HMHTEepPIIPeTHpOoBaTh HMH(GOpPMALMI0 OHOIOrHuecKoro
coZiep)KaHusl, BK/IHOYAIOLIYIO TCeBJOHAy4YHble 3HAHUS W3 pas3/UUHbIX HMCTOYHUKOB (CpefcTBa
MaccoBoW MH(bOpMaIUY, HayYHO-TIONYJ/sIpHbIe MaTepuasibl), STUYeCKUe acreKThl COBpeMEeHHBIX
Wccrie[0oBaHUN B OMooruy, MeIMiHe, 610TeXHOJIOTHY;

yMeHHe CO3[jaBaTb COOCTBEHHbIe TIMCbMEHHble U YCTHble cooOiieHus, 006001mas
Ovonornyeckyro HHQOpPMAalMI0 K3 HECKOJAbKMX WCTOYHMKOB, TI'PaMOTHO HCIIO/b30BaTh
MOHSITUMHBIN anrapar 6uosoruu.

[TpeaMeTHbIe pe3ynbTaThl OCBOeHHsi yueOHoro ripegmera «buonorus» e 11 Kaacce
JIOJDKHBI OTPa’KaTh:

c(OpPMHPOBAHHOCTh 3HAHWK O MeCTe W POJid OMONOTMM B CHCTEMe HAy4yHOTrO 3HAHUS
€CTeCTBEHHBIX HayK, B (HOpDMUPOBaHUM COBPEMEHHOH eCTeCTBeHHO-Hay4HOW KapTWHBbI MUPA M
HAY4YHOT'O MHUPOBO33peHHs], O BK/Ia/le POCCUHCKUX 1 3apyOeXXHBIX yUéHbIX-O0M0JIOTOB B pa3BUTHE
Orosnoruu, GyHKIMOHATBEHON IPaMOTHOCTH UesioBeKa /IJIs pellieHusT )KU3HeHHbBIX 3a/1ay;

yMeHMe pacKpbIBaTh COZlep>kaHue OHO0/I0rMYeCKX TEPMUHOB U TIOHSTUMN: BUJ, MOIYJISLINS,
reHOMOH[, HBOJIIOLUS, [ABWXKYIMe Cuibl (haKTophl) 3BOJIIOLUH, TPUCIIOCOO/IEHHOCTh
OpraHu3MoB, BHJ000pa3oBaHMe, 3JKOJOTMYecKre (HaKTOpbl, HSKOCHUCTEMA, TMPOAYLIEHTHI,
KOHCYMEHTbI, PeZlyLIeHTbl, L{ell1 TIUTaH!s1, SKoJornyecKas nupamuza, broreorieHos, 6uocdepa;

yMeHWe W}3/1aratb OHOMOrMUecKue Teopur (9BOMOLMOHHAs Teopuss Y. [lapBuHa,
CUHTeTHUeCKasi TeOpUsi IBOJIIOL[MH), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/biiieBoro cxo/crea K. M.
bapa, uepesoBaHus T/IaBHBIX HarpaB/ieHui U myTed sBomonuu A. H. CeBeplioBa, yueHUsi O
ouocdepe B. V. BepHaiCKOT0), OTIpe/ie/iATh IPAHMUI[bl KX IPUMEHUMOCTHU K )KUBBIM CUCTEMAaM;

yMeHue B/a/leTh MeTOZlaMU HayuyHOro T03HaHUsi B OUosiorvu: HabstoZieHre U OrucaHve
JKUBBIX CHCTeM, TIpOLIeCCOB W SIBI€HWM, OpraHu3alusi W TpoBejieHHe OHOIorMYecKoro



JKCITIEPUMEHTA, BBbIJBI)KEHME TUIIOTE3bl, BbISB/IIEHUE 3aBUCUMOCTH MEXIY WCCIeyeMbIMUA
Be/IMYMHAM{, OOBSICHEHHWe TO/ydeHHbIX pe3y/bTaToB, WCIIO/Ib30BAaHHBIX HAYYHBIX TOHSITHH,
TEOpHii ¥ 3aKOHOB, YMeHHe [le/1aTh BEIBO/IbI HA OCHOBAHUHM TIOTYU€HHBIX pe3y/bTaToB,;

YMEHHeE BbIIEe/IATh CYyIeCTBEHHbIE MTPU3HAKU CTPOEHUs] OMOIOrMYeCKUX 00bEKTOB: BU/IOB,
TIOMY/SALMM, TIPOJYLIEHTOB, KOHCYMEHTOB, pe/YLIEHTOB, OHOreoI|eHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HAC/IICTBEHHOW  W3MEHUMBOCTH, €CTeCTBEHHOro  oTOopa,
BU/I000pa3oBaHusi, MPUCTIOCOOJEHHOCT OPraHU3MOB, [IeMCTBUSI 9KOJIOTMUECKUX (PaKTOpOB Ha
OpraHMW3MBbl, TIepeHoca BeIleCTB U MIOTOKAa YHEPIUM B 9KOCHUCTEMAaX, aHTPOIIOTeHHBIX N3MeHeHUH
B 9KOCHCTEMax CBOEM MeCTHOCTH, KPYrOBOPOTa BelL[eCTB U OHMOreOXMMUYEeCKHUX LUK/IOB B
buocdepe;

yMeHHe TPUMeHSTh TIOyueHHbIe 3HaHUs [/ 00bsICHeHUsT OMOIOrMYecKuX MpOLIeCCOB U
SIBJIEHUH, /1711 IPUHATHS TTPAaKTUUECKUX PellleHUH B IOBCeHEBHOM >KHU3HHU C 11eJTbI0 0becrieueHust
0e30mMacHOCTH CBOEro 370pPOBbs M 3[0POBbSl OKPYKAIOLMX JIFOfled, CoO/ofleHus HOpM
rPaMOTHOTO TIOBeIeHHs] B OKPY)Karollleildl TIPUPOJHON cpejie, TIOHUMaHHe HeoOXOJUMOCTH
WICTI0/Ib30BaHUS JOCTKEeHUH COBpeMeHHO! bronorun AJ1s1 paLoHaIbHOTO
TMIPHPO/I0TI0/Ib30BAHUS;

yMeHMe pelllaTh 3jleMeHTapHble OHOJOTWYecKre 3a/jaud, COCTaB/STh CXeMbl TepeHoca
BeIlleCTB ¥ SHEPIyy B SKOocHcTeMax (Ljery MUTaHus);

yMeHMe BBITIOHATE /1abopaTopHbIe W MpaKTHUecKue paboThl, cobMr0aTh MpaBuia MpH
paboTe ¢ yueOHBIM U 7aboOpaTOpPHLIM 000PY/I0BaHUEM;

yMeHHe KpPUTHYeCKH OLleHMBaTh M HMHTEepIpeTUpOBaTh MH(OpMaIM0 OHOIOrHYecKoro
COZlep>KaHMsl, BK/IIOYAIOLIYIO TICeBAOHAyUHble 3HAHUS W3 PA3/IMUHBIX HMCTOUHHKOB (CpejCTBa
MacCOBOM WH(OpMAaIMY, HAy4YHO-TIOMY/ISIpHbIE MaTepuasbl), pacCMaTpUBaTh Tr00abHbIE
9K0JI0THYecKre pobsieMbl COBPeMEHHOCTH, (POPMHUPOBATh M0 OTHOIIEHHIO K HUM COOCTBEHHYIO
TIO3ULHIO;

yMeHue Co3/jaBaThb COOCTBeHHble TIMCbMeHHble U YCTHble cCooOIleHus, 006001as
Ovonornyeckyro HHGOPMAIMI0O W3 HECKOJAbKMX WCTOYHHKOB, TPAaMOTHO HCIIOIb30BaTh
TIOHSITUMHBIN anmapart 6uosoruu.



TEMATHUYECKOE IVNTAHUPOBAHME, 10 K/TACC

n/n

HaumeHnoBanue
pa3fesioB U TeM
NporpamMMsbI

KosinuecTBO uacoB

Bcero

KoHTpo/ibHEBIe
padoThI

IIpakTHyecku
e paboTbI

JJIeKTPOHHbIEe

(uudpoBbie)
oOpa3oBare/IbHbIE

pecypchbl

JleATe/ILHOCTD yUHTe/Is C Y4eTOM
paboueii mporpaMMbl BOCIIUTaHUSA

buonorus kak HayKa

0.5

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

TMo6yscoeHue obyuarowjuxcs cobaodoamsn
Ha ypoke obujenpuHsimble HOPMbl
noeeoeHus, npasuad oowjeHus co
cmapwumu u ceéepcmHUKamu, NPUHYUnNbl
yuebHol ducyunauHbl u
camoopeaHuzayuu;

8K/IIOUEHUE 8 YPOK U2po8blX npoyedyp €
ye/bio N000epIHcaHus momusayuu
obyuarowjuxcs K noayueHuro 3HaHutl,
HANAHCUBAHUIO NO3UMUBHBIX
MeNHCAUYHOCMHbIX OMHOWeHUl 8 Kaacce

7KuiBble cucTeMbl U UX
opraHu3sanus

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

IpueneueHue BHUMAHUs1 0OYUAOWUXCS K
YEeHHOCMHOMY acneKkmy u3yudemblx Hd
YPOKax siefeHull, op2aHu3ayus ux
pabombl ¢ nosyuaemoll Ha ypoke
COYUAanbHO 3HAUUMOlI
uHgopmayueti;npumeHeHue Ha ypoke
UHmMepakmueHblx popm pabomnl ¢
obyuarowuMucs: UHMe1eKmMyaabHbIX
uep, cCmumyaupylouux no3HasamenbHyio
momueayuio obyuaroujuxcsi;8KaUeHue 8
YDOK U2po8blx npoyedyp C Yeabto
nooodepicaHus momugayuu
obyuarowjuxcs K noayueHuro 3HaHutl,
HAAAXHCUBAHUIO NO3UMUBHBIX
MeNHCAUYHOCMHbIX OMHOWeHUll 8 Kiaacce,




UHUYUUPOBAHUE U NOOOePIHCKA
uccnedosamebCKoll OesimeabHOCMU
obyuaroujuxcs

XUMHUUeCKUi cocTas U
CTpPOeHUe K/IeTK!

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

IMobyxcdeHue obyuarowjuxcs cobodamsb
Ha ypoke obujenpuHsimble HOPMbl
nogeoeHusi, npasuia ooujeHus co
cmapuuMu U ceepCmHuKamu, NpUHYUnbl
yuebHoll oucyunauHbl U
Camoop2aHu3ayuu;8KAUeHUe 8 YPOK
ueposbix npoyedyp C ye/bto
noododepacaHusi momusayuu
obyuarowuxcs K noayueHuto 3HaHull,
HAAAHCUBAHUIO NO3UMUBHbIX
MeNHCAUYHOCMHBIX OMHOWeHUU 8 Kadcce

)KPBHE,Z[EHTEIIBHOCTI:
KJIeTKH1

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

ITob6yicdeHue obyuarowjuxcs cobaodams
Ha ypoke obujenpuHsimbie HOpMbl
nogeoeHusi, npasu/ia ooujeHus co
cmapuiuMu U ceepCmHuKamu, NPUHYUnbl
yuebHol OucCyunauHbl U
Camoop2aHu3ayuu;8KAUeHUe 8 YPOK
u2po8blx npoyeodyp ¢ Ye/nbto
nododepacaHusi momusayuu
obyuarowuxcs K noayueHuto 3HaHull,
HAAaXCUBAHUIO NO3UMUBHBIX
MEeNCIUYHOCMHBIX OMHOWeHULl 8 Kaacce

Pa3smHOXeHMte U
WH/IMBU/lyalbHOE
pa3BUTHE OPraHU3MOB

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

ITo6ysicdeHue obyuarowjuxcs cobaodams
HA ypoke obujenpuHsinble HOpMbl
noeedeHusl, npasuna obujeHust co
cmapwumMu U ceepcmHUKamu, NpUHYUnNbl
yuebHoll ducyunauHbl U




Camoop2aHu3ayuu;8KAUeHue 8 ypOoK
u2posblx npoyedyp C Yenbio
noododepacaHus momusayuu
obyuarowjuxcs K noayueHuro 3HaHull,
HANAHCUBAHUIO NO3UMUBHBIX
MeXNHCAUYHOCMHbIX OMHOWeHUl 8 Kaacce

HacnencTtBeHHOCTb U
M3MEeHUYHBOCTb
OpraHusMoB

1.5

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

IMobyscoeHue obyuarowjuxcs cobaodamsn
Ha ypoke obujenpuHsimbie HOpMbl
noeeoeHusi, npasuid ooujeHus co
cmMapwumu u ceéepcmHUKamu, NPUHYUNbL
yuebHol ducyunauHbl U
Camoop2aHu3ayuu;8KaUeHue 8 YPOK
u2posbix npoyedyp C Ye/nbio
nooodepicaHus momugayuu
obyuarowjuxcs K noayueHuro 3HaHutl,
HAAAXHCUBAHUIO NO3UMUBHBIX
MeNHCIUUHOCMHbIX OMHOWeHULll 8 Kaacce

Cenekiys
oprann3MoB. OCHOBBI
OMOTeXHOJIOTUU

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

TMobyscoeHue obyuarowjuxcs cobmodams
Ha ypoke obujenpuHsimbie HOpMbl
noeeoeHusi, npasuid oowjeHus co
cmapwumu u ceéepcCmHUKamMu, NPUHYUNbL
yuebHol ducyunauHbl U
CaMoopeaHu3ayuu; 8KaoUeHuUe 8 ypoK
ueposbix npoyedyp ¢ ye/blo
noodepoicaHusi Momugayuu
obyuarowuxcs K noayueHuro 3HaHutl,
HAAAXHCUBAHUIO NO3UMUBHBIX
MeNHCAUYHOCMHbIX OMHOWeHULl 8 Kaacce

PesepBHOe Bpemst

bubmioteka LIOK
https://m.edsoo.ru/

ITobysicoeHue obyuarowjuxcs cobaooamsn
Ha ypoke obujenpuHsimble HOPMbl




7f41c292

nogeoeHusi, npasuia obujeHus co
cmapuwiuMu U ceepCmHuKamu, NpUHYUnbl
yuebHOl OucyunauHbl u
CamMoop2aHu3ayuu;8KAUeHUe 8 YPOK
u2posblX npoyedyp C ye/bto
nooodepcaHusi Momueayuu
obyuarowuxcs K noayueHuto 3HaHull,
HAAaHCUBAHUIO NO3UMUBHBIX
MeNHCAUYHOCMHbIX OMHOWeHUU 8 Kadcce

OBIIIEE KOJINMYECTBO
YACOB I10 ITPOI'PAMME
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11 K/IACC

n/n

HaumeHnoBaHue
pa3fie/ioB U TeM
nporpaMMsbI

KosnuecTBO uacos

KonTposbHbie

Bcero
padoThI

ITpakTHyeckue
paboThI

JJIeKTPOHHbIE

(uudposbie)
oOpa3oBare/IbHbIE

pecypchbI

JeATeIbHOCTD yUHTe/Isl C y4eTOM
paboueii mporpaMMbI BOCIIUTAHUSA

OBOMIOL[MOHHAS
6uosiorus

bubmmoreka IIOK
https://m.edsoo.ru/7

f41cc74

IpueneyeHue BHUMAHUs
obyuarowyuxcst K YeHHOCMHOMY
acnekmy usyudemblX HA YpOKax
si8/1eHull, opeaHu3ayus ux pabomsi c
nosy4yaemoti Ha ypoKe coyuanbHO
3HauuUMoll uHpopmayueti;npumeHeHue
Ha ypoKe UHMepakmueHbIx (popm
pabombl ¢ obyuarowumucs:
UHMe1eKMyanbHbIX U2p,
CMUMyAUpylowux no3HasamenbHyto
momueayuro obyuarowjuxcs;
8K/II0YeHUe 8 YPOK U2pOo8blX npoyedyp
C Yenblo N000epHCaHus momusayuu
obyuarowuxcs K noayueHuo 3HaHul,
HAAAXCUBAHUIO NO3UMUBHbBIX
MEeNHCAUYHOCMHBIX OMHOWeHUL 8
K/aacce; UHUYUUPOBAHUE U
noodepaitcKa uccnedo8amenbCKol
desime/ibHOCMU 0b6yUarOWuxcs

Bo3HukHOBeHMe U
pa3BUTHE XU3HU Ha
3emiie

0.5

bubmoreka IIOK
https://m.edsoo.ru/7

f41cc74

ITobyocdeHue obyuarowjuxcs
cobnodamb Ha ypoke obwenpuHsimble
HOpMbl NoBedeHuUs1, Npaguia obujeHus
CO CMapwumu U c8epCmHUKamu,
NpuHYyunbl yueb6HOU OUCYUNAUHBI U
camoopeaaHu3ayuu;8KaoUeHue 8 ypoK
u2posbiX npoyedyp C Ue/bto




nooodepicaHus Momusayuu
obyuarowjuxcs K noay4eHuo 3HaHul,
HAAAXCUBAHUIO NO3UMUBHbBIX
MEeNCAUUHOCMHBIX OMHOWEeHUL 8
Kaacce

Opranusmel 1
OKpYy’Karollas cpeja

bubmoreka IIOK
https://m.edsoo.ru/7

f41cc74

IIpusneueHue sHUMAaHUs
obyuarowjuxcst K yeHHOCMHOMY
acnekmy usyudemblX HA YPOKaAx
si8M1eHull, opeaHuzayus ux pabomsl ¢
nosyyaemotl Ha ypoKe coyuadabHO
3Hauumotl uHgopmayueti;
npumeHeHue Ha ypoKe
UHMepakmueHblx ¢popm pabombl ¢
00yuaWUMUCs: UHMeAeKMyaabHbIX
uep, Cmumyaupyrwux
no3HagamesbHy0 MOMu8ayuro
obyuarowjuxcs; 8Kk/oueHue 8 ypoK
U2posbix npoyedyp C ye/bto
nooodepicausi Momusayuu
0byuarwuxcs K noay4eHuto 3HaHul,
HAAAXCUBAHUIO NO3UMUBHbBIX
MEeHCAUYHOCMHbBIX OMHOWeHUL 8
K/aacce; UHUYUUPOBAHUe U
noodepaiicKa uccne0o8amenbCKol
desime/ibHOCMU 0b6yUaroWuxcs

CoobiiecTBa u
9KOJIOTHUECKHEe
CHUCTEMBI

bubmoreka IIOK
https://m.edsoo.ru/7

f41cc74

ITobyscoeHue obyuarowjuxcs
cobmodamb Ha ypoKe obwjenpuHsimble
HOpPMbI N0BeOeHUs1, Npasuia obweHus
€O cCmapwiumu u ceepcCmHUKamu,
NpUHYuUNb! yuebHol OUCYUNAUHbI U
CamMoopeaHu3ayuu;eKmoueHue 8 ypoK
u2poeblx npoyedyp C yebio




nooodepicaHus Momusayuu
00yuarwuxcs K noay4eHuio 3HaHul,
HAAAXCUBAHUIO NO3UMUBHbBIX
MEeNCAUUHOCMHBIX OMHOWEeHUL 8
Kaacce

bubmoreka LIOK
Pe3epBHoe Bpems 2 https://m.edsoo.ru/7
f41cc74
OFBIIEE KOJIMYECTBO 34 )t

YACOB IIO I[TPOI'PAMME




IIOYPOYHOE IVNTAHUPOBAHMUE, 10 K/TACC

KosnyecTBO UacoB

JeKTpoHHbIe 1{u(poBbIe

Ne Tema ypoka KonTposnbabie | IlpakTHueckue Alara obpasoBaTe/bHbIE
n/n Bcero H3yueHH s
padoThI paboThI pecypchbl
bubmioreka LJOK
1 buonorus B cucteMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ bl MO3HAHUS KUBOU
nipupofpl. [IpakTrueckasi pabota
2 NE 1p«IilIcnon[;3OBaHHe pa3IJ)1HqHLIX 1 0.5 Bubamorexa LIOK
https://m.edsoo.ru/863e6122
METO/IOB MPH U3yUeHUH
OMOOrMUeCcKNX 00BEKTOB»
3 Buonornueckue cuctemsl, 1 bubmoreka LIOK
TMPOLIeCChI U UX U3ydYeHUe https://m.edsoo.ru/863e6564
4 XHWMHUUeCKUH COCTaB KeTKU. Boga 1 bubmoreka IIOK
Y MUHepaJIbHble COJIN https://m.edsoo.ru/863e674e
bubmioteka LIOK
5 benku. CoctaB u cTpoeHue 6eKoB 1 https://m.eds00.rw/863e6b72
®depMeHTbI — OMOIOTHYECKHEe
KaTanu3aTopsl. JlabopatopHast
5 pabora Ne 1 «/3yueHue 1 0.5 bubmoreka LIOK
KaTa/IUTUUeCKON aKTUBHOCTU https://m.edsoo.ru/863e6b72
(epMeHTOB (Ha mpUMepe aMu/iasbl
WJTU KaTajiasbl)»
bubmoreka LIOK
7 YT eBopI. JTHIH b 1 https://m.edsoo.ru/863e6870
8 Hyxkneunossie kucnotsl. AT® 1 bubnuoreka LIOK




https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH N MeTOAbI U3yUEeHUA

bubmioreka LIOK

9 K/eTKU. KneTouHasi Teopust https://m.edsoo.ru/863e6e88
10 KneTka Kaxk 11e/10CTHast KABast
cucTeMa
CTtpoeHue 3yKapyuoTHUYeCKOu
kseTku. JlabopaTopHasi pabota Ne
2 «M3yyeHue CTpoeHUs K/IeTOK Bbubmioteka LIOK
11 pacTeHHH, )XMBOTHBIX, TPUOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OakTepuii 110, MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIperiapaTax u ux
OTHCaHue»
bubmoteka LIOK
12 OOMeH BellecTB UM MeTabo3M https://m.edsoo.ru/863e766¢
bubmioreka LJOK
1 (PotocuTes. XeMocHHTes https://m.eds0o.ru/863e7c98
. bubmoreka LIOK
14 Suepremieckuii obmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK/ K/IeTKU.
[Henenue KneTku. MuTos.
15 JlabopaTopHast pabota Ne 3 0.5 bubmoreka IIOK
«Habsro1eHre MUTO3a B KJIETKax https://m.edsoo.ru/863e7dc4
KOHUHMKa KOpelllKa JyKa Ha
TOTOBBIX MUKDOIperiapaTax»
16 BbuocunTe3 6enka. Peakius bubmoreka IIOK
MaTpUYHOI'0 CUHTe3a https://m.edsoo.ru/863e796e
17 Tpancsius — 6uocuHTe3 Gesika Bubamorexa LIOK

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




HeknetouHble ¢OpMbI )KU3HU —

bubmioreka LIOK

18 BUPYCHI https://m.edsoo.ru/863e7540
bubmoreka IIOK
19 @DopMbI Pa3MHOKEHUST OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoreka LIOK
20 Met03 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TI0JIOBBIX
K/1eToK. OryioZj0TBOpeHye.
91 JlaboparopHas pabota Ne 4 0.5 bubmioreka LIOK
«/3yueHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJ/IETOK Ha TOTOBBIX
MUKpOTIperiapaTax»
29 WNupvBuayanbHOe pasBUTHe bubmoreka LIOK
OpraHv3MOB https://m.edsoo.ru/863e8436
['eHeTHKa — Hayka 0
23 HacneACTBeHHogTKH u Bubmorexa LOK
https://m.edsoo.ru/863e86f2
WM3MeHUUBOCTU
3aKOHOMEPHOCTHU Hac/iel0BaHUs
24 HpI/IBHaKOLE. MOHOI‘I/I6PI§E{HOE Bubamorexa LIOK
https://m.edsoo.ru/863e8878
CKpell[uBaHUe
S I Bromorera LIOK
https://m.edsoo.ru/863e89a4
HacJieZloBaHUsI PU3HAKOB
CueruieHHOe Hac/ieloBaHHe
6 npu3HakoB. JTabopaTopHas paboTta 0.5 bubmoreka LIOK

Ne 5 «/3yueHue pe3ybTaTOB
MOHOTHOPHAHOTO U IUTHOPHUAHOTO

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




CKpellMBaHUs y Jp030(UIbI Ha
TOTOBBIX MUKpOIIperiapaTax»

97 ['eneturika nona. Hacnenosanue 1 bubmoreka IIOK
TPU3HAKOB, CLETIJIEHHBIX C M0JIOM https://m.edsoo.ru/863e8c60
N3MeHuYMBOCTb.

HenaciegcTBeHHasi U3MEHUHUBOCTb.
JIabopaTopHasi pabota Ne 6.
28 I/I3quHHePM0/:ufc])HKauH0HH0171 1 0.5 Bubamorexa LIOK
https://m.edsoo.ru/863e8efe
M3MeHUMBOCTH, TIOCTPOEHHE
BapHal[MOHHOTO psijia U
BapUaLMOHHOU KPHBOM»
HacniencTBeHHasi U3ME@HUUBOCTb.

79 JlabopaTopHasi pabota Ne 7. 1 0.5 bubmoreka LIOK
«AHanu3 myTtauui y Apo3ohubl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOMperapaTax»

bubmioreka LIOK

30 FeHemika ue/osexa ! https://m.eds00.ru/863e8d78
Pe3epBHbIil ypok. O60611IeHHE T10

31 TeMe «HacneqcTBeHHOCTD U 1
M3MeHUHBOCTh OPTraHHU3MOB»

bubmoreka IIOK

32 (CeeKLus KaK HayKa 1 mporece 1 https://m.edsoo.ru/863e9214

13 MeTo/ibl U JJOCTUKEeHUS CeIeKL[UU 1 bubmioteka LJOK
pacTeHul 1 XKUBOTHBIX https://m.edsoo.ru/863e9214

34 broTrexHo/10rus Kak oTpacib 1 Bbubmoteka LIOK
TPOU3BO/CTBA https://m.edsoo.ru/863e9336

OBLIEE KOJIMYECTBO YACOB I10 34 4

[MTPOI'PAMME




11 K/IACC

KosinyecTBO UacoB

JeKTpoHHbIe 1{u(poBbIe

Ne Tema ypoka KonTposnbabie | IlpakTHueckue Alara obpasoBaTe/bHbIE
n/n Bcero H3yueHH s
padoThI paboThI pecypchbl
1 OBOJIIOLIMSA U METO/Ibl e€ U3yyeHust 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
’ WcTopus pa3BuTHs NIpeCTaBIeHUN 1 bubmoreka LIOK
00 3BoTIOIIMN https://m.edsoo.ru/863e9570
bubmioreka LIOK
3 Mukpospomorus 1 https://m.edsoo.ru/863e9cle
[Momnynsuuys Kak 3/ieMeHTapHast
eZIMHULIA B/ U SBOJTFOL[UH.
4 H'ILGOPI;IITOPP?EIH paboTa ;9 1 1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e99c6
«CpaBHeHUe BH/IOB TI0
MOpP($OI0rMUeCKOMY KPUTEPHIO»
5 [BWKyIIMe CUbI (3/1eMeHTapHbIe 1 bubmoreka LIOK
(hakTOpBI) IBOJTIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoreka LIOK
6 EcrtecTBeHHbIN 0TOOpP ¥ ero (hopMbl 1 https://m.eds00.ru/863¢9ed0
Pe3ynbTaThl 3BOIIOLIUU:
TIPUCIIOCO0/IEHHOCTh OPTaHKU3MOB U
7 BUj000pa3oBaHue. JlabopaTopHas 1 0.5 bubmioteka LIOK
pabota Ne 2 «OrnrcaHue https://m.edsoo.ru/863e9fde
MIPUCIIOCOO/IEHHOCTH OpraHu3Ma U
eé OTHOCUTE/IbHOTO XapaKTepa»
3 Hampasnenus u niytu 1 bubmoteka LJOK

MaKpO3BOJTFOIUN

https://m.edsoo.ru/863e9cle




9 Heo6GpaTuMoCTh 3BOMIOIUN
10 Wcropus »Xv3HU Ha 3eMiie U
MeTO/bl eé U3yueHUst
1 ['urnoTessbl MPOUCXOXKAEHUS )KU3HA bubmmoreka LIOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PasButye Xu3HU Ha 3eMJie 110 3pam bubnuoreka LIOK
Y Tiepruo/iam https://m.edsoo.ru/863eabbe
OcHOBHBIe 3Taribl 3BOTIOLUU
pPacTUTeTbHOTO U YKUBOTHOTO MHUpa.
[MpakTueckast pabora Ne 1 bubmioreka LIOK
13 0.5
«/3yueHHe HCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHWH Y )XKUBOTHBIX B
KOJUTeKLIASIX»
CoBpeMeHHasi CUCTeMa bubmioteka LIOK
14
OpraHUuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLIUA YesloBeKa Bbubmioteka LIOK
(a"TpOMIOTEHe3) https://m.edsoo.ru/863eac2c
16 [BrKyinye cusbl ((pakToOpbI) bubmioteka LIOK
aHTpoIIoreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaZjiK 3BOJIIOLIUU
yesioBeKa
18 YesioBeueckue pachl U MIPUPOJHLIE bubmioteka LJOK
ajlanTaluy yejioBeKa https://m.edsoo.ru/863eaea2
Pe3epBHbIil ypok. O600IIIEHHE T10
19 TeMe «BO3HUKHOBeHUe U pa3sBUTHe
JKWA3HU Ha 3emiie»
20 OKOJIOTHs KaK HayKa
21 Cpezbl 00MTaHUS U 9KOJIOTHUeCKUe bubmoreka IIOK




(hakTopbI

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

AbuoTtrueckue GhaKTOPbI.
JlabopaTopHast pabota Ne 3.
«Mopdosornueckre 0CoOEHHOCTH

22 pacTeHul 13 pa3HbIX MeCT 0.5 Bubmorexa LIOK
https://m.edsoo.ru/863eb10e
oburanusi». JlaboparopHasi paboTa
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE UepeHKOB KoJieyca»
bubmoreka LIOK

23 broruseckue pakTop! https://m.edsoo.ru/863eb348
OKO0JIOTUUeCKue XxapaKTeprUCTUKU
nonysnisitud. [IpakTrueckast pabota

24 Ne 2 «ITofCUéT MJIOTHOCTH 0.5
TIOMY/ISILIUM pa3HbIX BHU/OB
pacTeHul»

75 Coo0b11iecTBa OpraHUu3MOB — bubmioreka LIOK
OMoIeHO03 https://m.edsoo.ru/863eb46a

%6 JKOJIOTUUECKUE CUCTEMBI bubmoteka LIOK
(aKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIe MIOKa3aTenu

97 9KOCHUCTeMBI. JKOJIOTUUeCcKue Bbubmioteka LIOK
npamuibl. CBOMCTBA 9KOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpypoHbIe 5KOCHUCTEMBI

29 AHTpOIIOreHHbIe 3KOCUCTEMBbI

30 buocdepa — riobanbHast bubmoreka LIOK
9KOCHUCTEeMa 3eM/IU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYLeCTBOBaHHUS bubmioreka LJOK




buochepsl https://m.edsoo.ru/863ebd16

32 YenoBeuecTBO B brochepe 3eMu 1

33 Cocy1ecTBoBaHue NPUPOABI U 1 bubmmoreka IIOK
Yyej10BeyeCcTBa https://m.edsoo.ru/863ebale
Pe3epBHbIit ypok. O6061IeHME

34 Tembl «Coob11iecTBa 1 1
5K0JIOTUUeCKHe CUCTEMbI»

OBLIEE KOJIMYECTBO YACOB I10 34 5t

I[TPO'PAMME
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