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1. ITosicHHUTE/ILHAS 3AMHCKA

HacTosimas nporpamMMa y4eGHOH NHCUHMIUTHHBl OPHEHTUPOBAHA Ha peaM3alHio
denepanbHOro rocyiapcTBeHHoro o6pa3oBaTENBHOrO CTaHAapTa CpeaHero (MOJHOro)
obmero obpa3oBaHuss no Ouonozuu  Ha 6a3oBOM YpOBHE B Tipenenax OCHOBHOM
obpa3oBaTenbHOM NMPOrpaMMbl CpeIHEro MpodeccCHOHANIbHOrO 00pa3oBaHMs C YYETOM
[IpuMepHO# OCHOBHOM 0Opa3oBaTeNbHOM NporpaMMsl cpefHero ofuiero o6pa3zoBaHus,
onoOpeHHONH peleHHeM (enepalbHOro y4yeOHO-METOOHYECKOr0 OOBEOHUHEHHUS IIO
obemy obpazoBanuio (npotokon ot 28 utoHs 2016 r. Ne 2/16-3).
B pesynbrate u3yyeHus yueOHOH UCHMIUIMHBI «buonorus» obydarommiics
JOOJKEH 3HATh:
®  OCHOBHbIE IIOJIOXKEHHS OHOJOTMYECKHX TEOPHH M 3aKOHOMEPHOCTEH: KIIETOYHOM
TEOPHH, DBOJIIOLIMOHHOIO y4veHus, yyeHus B.M.Bepnanckoro o 6uocdepe, 3akoHsI
[".MeHnpens, 3akOHOMEPHOCTEH U3MEHYMBOCTH U HAC/IEICTBEHHOCTH;

® CcTpoeHHe M (QYHKLHOHHUPOBaHHE OUONOTHYECKHX OOBEKTOB: KJIETKH, N€HOB H
XpOMOCOM, CTPYKTYPbI BHJIa H 3KOCHCTEM;

®  CyIIHOCTh OMOIIOTMYECKHX MPOLIECCOB: Pa3MHOXXEHHs, OIUIOJAOTBOPEHHSA, AEHCTBUS
MUCKYCCTBEHHOIO M €CTEeCTBEHHOro otbopa, (OpMHpOBaHHE NPHUCIOCOOJIEHHOCTH,
NPOMCXO0XIEHHE BUJIOB, KPYTOBOPOT BEILECTB M IpPEBpallleHHEe YHEPTUH B KIIETKE,
OopraHM3Me, B 3KOocHCTEMax M OGuocdepe;

e BKJaJ BBJAONMXCA (B TOM 4YHCJIE OTEYECTBEHHBIX) YYEHBIX B pa3BHTHE
OHOJIOrHYECKON HAYKH;

e  OHOJIOTHYECKYIO TEPMHHOJIOTHIO U CHMBOJIHKY;

B pesynsrare u3ydeHus ydebHoM nucuMiimMHbl «bHonorusa» obyuarommiics Ao/DKeH

YMETB:

® OOBACHATHL pONb OHONOTHM B (OPMUPOBAHMM HAyYHOTO MHMPOBO33PEHHS;
BKJIaJ, OHONIOTHYECKHX TEOpHH B (OpMHUPOBaHHE COBPEMEHHOW €CTECTBEHHO-HAyYHOMH
KapTHHBI MHPa; €MHCTBO XUBOH M HEXHBOH IPHPOABI, POJCTBO KHUBEIX OPraHW3MOB;
OTpMLIATEJIbHOE BIMSHHE alKorojis, HHKOTHHA, HApKOTHYECKHMX BeUIeCTB Ha
IMOpHOHANBHOE H MOCT3MOPHOHAIIBHOE Pa3BUTHE YEJIOBEKA; BIMAHHE SKOJOTHYECKHX
(aKTOpOB Ha >XMBBIE OpraHW3MBbl, BIHWAHHE MYTareHOB Ha pAacTEHHs, »KHBOTHBIX H
yelloBeKa; B3aMMOCBA3H M B3aUMOJEHCTBHE OpPraHM3MOB M OKpY’)Kalollled Cpems;
NPUYMHBI W (aKTOpBl 3BOMIOLHMH, H3MEHAEMOCTh BHIOB; HapyHIEHHUS B DPa3BUTHH
OpPraHM3MOB, MYTallHK M MX 3Ha4YeHHE B BO3HHKHOBEHHWH HaCJI€ICTBEHHBIX
3aboneBaHUi; YCTOHYHUBOCTH, pa3BHTHE H CMEHBI 3JKOCHCTEM; HEOOXOIHMOCTh
COXpaHeHHss MHOrooOpa3us BUIOB;
® pelaTh 3JeMEHTapHble OMOJIOTHYeCKHEe 3aJayd; COCTaBIATH 3JIeMEHTapHBIE
CXeMbI CKpeLIMBaHHUA H CXEMBI NIEpeHOCa BELUECTB M Nepeiadyd YJHEPrdU B 3KOCHCTEMAX
(uenu NUTaHMA); ONMUCHIBATh OCOOEHHOCTH BHAOB 110 MOP(ONOrHYeCKOMY KPHUTEPHIO;
® BBISBJIATE MPUCIIOCOOJIEHUs] OpPraHu3MOB K cpelie OOMTaHHS, MCTOYHHMKH H
HaJIUYHe MYTareHoB B OKpy’KalouieH cpene (KOCBEHHO), aHTPOMOreHHbIE H3MEHEHHUs B
9KOCHCTEMAX CBOEH MECTHOCTH;



o CpaBHHBaThb OHoONOruyeckue OOBEKTHI: XMMHYECKHM COCTaB TeJl >KMBOM M
HEeXHMBOH TpHPOABI, 3apofbllleli 4YenoBeKa MW [APYTHX JKHBOTHBIX, IPUPOIHBIE
9KOCHCTEMBl M arpo3KOCHCTeMBI CBOEH MECTHOCTH; IpOLECCHl (€CTECTBEHHBIH H
HCKYCCTBEHHBbIH 0oTOOp, moyioBoe M Oecroioe pa3MHOXEHHE) M JE€NaTh BHIBOALI M
00606111eH1s1 HA OCHOBE CPaBHEHHUS M aHAJIM3a;
® aHaNM3MpOBaTh M OLIEHHWBAaTh pa3jid4Hble THMOTE3Bl O CYIUIHOCTH,
MPOMCXOKICHUH JXH3HM H 4YeloBeKa, riobalbHble 3KONOTHYecKHe MpobGaeMbl U HMX
peleHus, IoCIeICTBHA COOCTBEHHOM NEATENBHOCTH B OKPYXKaIOLLEeH cpeie;

W3y4yaTh H3MEHEHHs B 9KOCHCTeMax Ha OHONIOruYeckux Moaessax;

HaxoluTh MHpopMalMi0O o OHonmorud4eckux OOBEKTaX B  Ppa3IUYHBIX
MCTOYHMKaX  (y4eOHMKax, CIOpaBOYHHUKAX, HAYYHO-NIOMYJAPHBIX  H3JaHUAX,
KOMITBIOTEPHBIX 6a3ax, pecypcax cetu VIHTEpHET) U KPHTUYECKH ee OLIEHHBATE;

HCIMO0JIb30BaTh NpHOOpeTeHHbIe 3HAHUS H YMEHHS B NPaKTHYECKOH JeATeIbHOCTH

H NOBCeHEeBHOH *KH3HH:

o s cobmoaeHus Mep Npo(QHUIAKTHKH OTpPaBIE€HUH, BHUPYCHBIX M JIPYTHX

3a60/ieBaHMi, CTPECCOB, BpeOHBIX TNPUBBIYEK (KypeHHs, aJKOroJM3Ma,
HAapKOMAaHMH ); NPaBUJI MOBEEHUS B IPUPOIHOM cpeje;

L] OKa3aHHu#a HCpBOi IIOMOIIIK IpH TpPpaBMAaTHYE€CKHUX, IMNPOCTYOHBIX H JPYIrHX
3a00JIeBaHUAX, OTpaBlIE€HUAX MAIIEBBIMH MPOAYKTaMH,
® OLEHKH 3THYCCKHX aCIIEKTOB HEKOTOPBIX HCCJICAOBaHUH B obmactu

6HOTEeXHONOrHH (KIIOHUPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE ).

2. O6man XapaKkTepHCTHKA Y4eOHOH AHCHHIIHHBI

OcCHOBY nporpaMMbl COCTaBIsi€T COAEpXKaHHe, COracoBaHHOE C TpeGOoBaHMAMHU

(enepalbHOrO rocy1apCTBEHHOIO CTaHAapTa cpeiHero (monHoro) obiero o6pa3oBaHus
6a30BOro ypOBHS.
OcHOBY copep)xaHusi IpOTrpaMMBbl  COCTAaBIISIOT  CIEAYIOLME  BeOylIHe HOCH:
OT/IMYHUTEIbHBIE IIPU3HAKU JKMBOM MPHUPO/Ibl, €€ YPOBHEBasi OpraHU3allMs U 3BOJIOLMA. B
COOTBETCTBHH C HHMHM BBIIENIEHBI COJEpXKaTelIbHble JIMHUHM: OHOJIOTHA Kak HaykKa;
OuoorHyeckue 3aKOHOMEPHOCTH; METOAbl HAY4YHOrO II03HaHMs; KIIeTKa; OpraHu3M;
MOITYJISLIUS; BUI; 9KOCUCTEMBI (B TOM yKciie 6uocdepa).

B nporpamme oTpaxkeHbl BaXKHEHIME 3aa4M, CTOsIHe nepen OHONOrHuYecKOH
HAYKOM, pellleHWe KOTOPHIX HAIpaBlI€HO Ha palMOHAIBHOE MPUPOIOINOIL30BAHHE,
OXpaHy OKpY>KaloLLEH Cpelbl ¥ 300POBbS JIIOAEH.

IIpu otbope comepxaHHs MCIIONB30OBAaH KYyJbTYpOCOOOpa3HbI MMOAXOH, B
COOTBETCTBHM C KOTOpbIM oOOyuarouidecs MIOJKHBI YCBOMTh 3HAaHHS M YMEHHH,
HeoOxomuMble A (QOPMHPOBaHMSA OOWIIeH KynbTypbl, ONpElENsIOLIed aneKBaTHOEe
NOBEICHUE 4YeJI0OBeKa B OKpyXKalolled cpene, BocTpeOOBaHHBIE B JHM3HH H B
NpaKTUYECKOH NeATENBHOCTH.

Ocofoe BHHMaHHE YIENEeHO O3KOJIOTHYECKOMY O00pa3oBaHHIO M BOCIIMTAHHIO
obyyaromuxcs, GOpMHUPOBAHHIO Y HHUX 3HAHHH O COBPEMEHHOW eCTeCTBEHHOHAy4YHOMH
KapTHHE MHpa, LIEHHOCTHBIX OpHEHTAaLMH, 4YTO CBHUIAETEIBCTBYET O TyMaHH3alUU
H6Homoruyeckoro obpazoBaHus.



[IporpamMa mpeaycMaTpuBaeT (OpPMHpOBaHHE y oOydaroummxcs OGLIEHAYYHBIX
3HaHWH, YMEHHH M HaBBIKOB, YHHUBEPCAJIBHBIX CIOCOGOB MEATENBHOCTH M KIIOYEBBIX
KoMIieTeHUMA. [IpMOPHTETHBIMU M3 HHX NP H3y4YeHHH GHONOIrUM SIBIAIOTCH YMEHHE
cpaBHMBaTh OHonoruueckue oOGBEKTHI, aHATM3UPOBATh, OLEHMBATE M 06061aTh
CBE/IEHHS, YMETb HAXOAUTh H MCII0/Ib30BaTh HHPOPMALIHIO U3 PA3IMYHBIX HCTOYHHMKOB.

Ocpoenne yudeOHOM mucUMIIMHBI «Buonorus» OGasMpyercs Ha 3HAHMAX
o0y4Yaloluxcs, NONYyYEHHBIX IPH H3yYeHHH OMOJOrHYECKMX IIPEJIMETOB, XHMHH,
¢usuku, reorpadpuu B OCHOBHOH Ikone. ONHOBPEMEHHO CaM MpeaMeT 6HONOrHH
aBngeTca 6a30BbIM A4 psga OMONOrHYECKHX, CENbCKOX03IHCTBEHHBIX, MEJULIMHCKUX U
APYTHX CHELIHalIbHBIX JUCLIUILIMH.

Jlist yCnemHoro yCBO€H s 3HaHHH, IPHOOPETEHHs 00YyYarOIUMHUCH NIPAKTHYECKUX
HaBBIKOB, OMNbITa CaMOCTOATENBHOH JEATENbHOCTH B coaepxaHHe oOydeHus
BKJIIOYEHO BBIMOJHEHHE 11a60paTOpHBIX M MpakTH4YecKux paboT, coobmenui,
NpoBeIeHHE IKCKYPCHH.

B mporpaMme KypcHBOM BhiJie/ieH MaTepHal, KOTOPbIH NpH H3y4eHHH y4eOHOM
JUCLIUMIUTHHBI « BHOJNIOrHs» KOHTPOIIO HE MOIJIEXHT.

OpraHu3auus HMTOroROro KoHTpons Oymer ocymecTBisATbeCs B (dopme
nudbepeHIIMPOBAaHHOIO 3a4€Ta Ha IEPBOM Kypce.

3. Mecto y4yeGHo¥H AHCUHMJIHHLI B Y4e6HOM NJiaHe:

O6uieobpaszoparensHas yyebHas aucuurmuimHa OV /16.08 buonorus OTHOCHTCS K
npeaMeTHoH  obnmact  «EcrecTBeHHbIE  HayKW»  0a3oBBIH  ypoBEHb M K
obweobpa3zoBarenbHOMy ~— y4eOHOMY ~ LMKIY  OCHOBHOW  mpog)eCCHOHAIBbHON
obpa3oBaTeNbHOH NporpaMMbl cpefHero npodeccHoHalbHOro obpa3oBaHus Ha 6Gasze
OCHOBHOro obmero o6pa3oBaHusi C IOJlydeHHEM cpeaHero obmero obpa3oBaHHs
[MTKPC ¢ yuérom tpeboanuii ®I'OC CIIO Texnuyeckoro npodus.

4.Pe3yabTaThl OCBOCHHS Y4eOHOH IHCUHIJIHHBI — JJHYHOCTHbIE, MeTallpeIMeTHbIE,
npeaMeTHbIe.

®I'OC COO ycraHaBnuBaeT TpeGOBaHMS K pe3ysibTaTaM OCBOEHHs 00y4arolMMHUCH
OCHOBHOM 006pa3oBaTeIbHON MPOrPaMMBbl:
- JIMYHOCTHBIM, BKJIIOYAIOIIMM TIOTOBHOCTH M CHOCOOHOCTH OOydaroluxcs K
CaMOpa3BUTHIO M IAYHOCTHOMY CaMOOIpeIeNIeHHIO, CPOPMHPOBAHHOCTE HX MOTHBAlHH
K 00y4YeHHIO U LieleHallpaBlIeHHOH M03HABaTeIbHON NeATeIbHOCTH, CUCTEMBI 3HAUHUMBIX
COLMAIBHEIX M MEXJIMYHOCTHBIX OTHOLIEHHH, LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
OTPaXAILIMX JIMYHOCTHBIE M IPAXIAHCKUE IMO3ULHMH B JEATENBHOCTH, IPABOCO3HAHHME,
3KOJIOTHYECKYIO KYJBTYPY, CIOCOOHOCTbh CTaBUTh LIEJIH M CTPOMThH >KH3HEHHbIE IUIAHBI,
CIOCOOHOCTE K  OCO3HAaHHI0  POCCHHCKOM  TIpaXOaHCKOW  HIEHTHYHOCTH B
NOJIMKYJIETYPHOM COLIHYME;
- MeTanpeiMeTHbIM, BKIIOYAIOIIUM OCBOCHHbIE OOYYaIOIMMHCA MEXIPEAMETHBIE
NOHATHS M YHHBepcalbHble Yy4eOHble NeHCTBUA (peryiATHBHBIE, II03HABaTENIbHBIE,
KOMMYHHKATHBHBIE), CTIOCOOHOCTH X MCIOJb30BaHKsA B I03HABaTEIbHOM U COLIMAILHOH
NMpaKTHKe, CaMOCTOATENbHOCTh B IUIAHHPOBAHMHM M  OCYIIECTBIEHHM y4eOHO#M
5



OEeATeNbHOCTH M OpraHu3aldi y4ebHOro CcoTpyaHHYecTBa C I[eJlarOraMd M
CBEPCTHMKAaMH, CIOCOOHOCTE K IIOCTPOEHHMIO MHAMBHIyalbHON 06pa3oBaTelbHOM
TPaeKTOpPHH, BJIaJICHHE HaBbIKaMH y4eOHO-HCCIe/IOBATENbCKOMW, TPOEKTHOH M
COLIMAIBLHOH EeATENBHOCTH;

-NpeAMeTHbIM:

e  ocBoeHHe 3HAHHHA 0 6Monormyeckux cucremax (Knerka, Opranusm, Ionynsmus,
Bupn, Dxocucrema); HCTOPHM pa3BUTHSA COBPEMEHHBIX TPENCTAaBIEHHH O >KUBOM
NPUPOJE, O BBIAAIOIIMXCS OTKPBHITUAX B OHOIOrHYecKkoil Hayke; ponud GHONIOrHYeCcKoM
HaykH B (OPMHPOBaHMH COBPEMEHHOH €CTECTBEHHOHAYYHOM KapTHHbI MHpa; O
METO/aX HAyYHOrO MO3HAHHS;

e ¢opMHpoBaHHe NpEACTAB/JEHHH O POIM KW MecTe OHOIOTMH B COBpPEMEHHOM
Hay4YHOM KapTHHE MHpa; IIOHWMaHHe poJIH OHoNoruud B (GOPMHPOBAHHM KPYrosopa u
(YHKIIMOHAJIbHOH I'PaMOTHOCTH 4eJIOBeKa JJIf pelleHHs MPaKTHYEeCKHX 3a/1a4;

e  ¢opmMHpoBaHHE yMeHH 00BACHATH pe3ybTaThl OHOJIOrHYECKHX
3KCTNIEpUMEHTOB, pellaTh JIeMEHTapHEIE OHOIOrHYeCcKre 3aa4u;

e  BJaJeHHe OCHOBOIOJIAralOLIMMH TIOHATHUSAMH M TMPEACTABIEHHAMH O >XHBOM
npupoje, €€ YpOBHEBOW OpraHM3alliM H 3BOMIOLMH; YBEpPEeHHOE MOJIb30BaHHE
OHOJIOTHYECKOW TEPMHHOJOTHEH M CHMBOJIMKOHW; OCHOBHBIMH METOJaMH Hay4HOro
NO3HAHHUSA, MCIOJIb3YEMBIMM NPH OHONIOrHYECKMX HCCIIEIOBAHUAX XHUBBIX OOBEKTOB H
3KOCHCTEM: ONHMCaHHE W3MEpEeHHe, MpoBeleHHe HaOIOJeHMH; BHISBIEHHE M OUEHKa
aHTPOMOJIOTHYECKHUX U3MEHEHHH B IPHPOZE;

® pa3BHTHE MO3HABATEJIbHbIX HHTEPECOB, HHTENJIEKTYAJbHbIX H TBOPYECKHX
cnoco6HocTel ofydalomuxcs B Ipoliecce H3yueHHs: OHOIOTHYECKHX SBJICHHIH;
BBIJAIOIIMXCA JOCTHXKEHWH OHONOruM, BOIIEAIIMX B OOIIEYesIOBEYECKYHO KYIbTYPY;
CIOXHBIX M TPOTHBOPEYHMBBIX ITyT€H pa3BUTHUS COBPEMEHHBIX HAay4HBIX B3IVIAJOB,
Wjei, TeOpui, KOHLENIMH, TUNoTe3 (O CYIIHOCTH M MPOUCX0XICHHH XH3HH, YeJIOBEKa)
B Xojie paboThl C pa3THYHBIMU HCTOYHHKAaMH HHOOPMalIMH,;

e chopMHPOBAHHOCTH cOOCTBEHHOH MO3HIHHM 0 OTHOLIEHMIO K 6HONOrHyYeckom
MH(DOPMALIMH, MOJy4aeMOH M3 pa3HbIX HCTOYHHKOB, K INI0GaNbHBIM 3KOJIOTHYECKUM
npo6iieMaM H MyTSIM WX PELIEHHA.



5. Conepxanne y4yeOHOH AHCHHILIHHDI.
Beenenune

O6nexT wu3yyenus OuosorHH — dkuBas npupoaa. IIpu3HakM IKHBBIX
opranu3mMoB. MHoroo6pa3sne »KHBbIX OPraHH3MOB. Y POBHEBasi OPraHH3alHA *KHBOH
NpHPOIbI H 3BoJIOLHA. MeTos! M03HaHHUs XHBOH Npupoasl. ObLIMe 3aKOHOMEPHOCTH
6uonoruu. Ilpeamer usydenus obGobiaroimiero kypca «buonorus», Lield M 3amauu
Kypca. M3yyeHHe OCHOBHBIX 3aKOHOMEDHOCTEH BO3HHMKHOBEHMS, pa3BMTHA U
CYILIECTBOBAaHHS JKM3HH Ha 3eMile H COBPEMEHHOH ee opraHu3auu. Poine OHosoruu B
¢bopMHpPOBaHHH COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHHBI MMPa H B INPaKTHYECKOH
nestenbHOCTH moped. CobmoneHue TmpaBHI TOBEJeHHWs B INpHpoJe, OepexHoe
OTHOLIEHHE K OHONOrHYecKUM 00BEeKTaM (pPacCTeHHUSIM M )KUBOTHBIM M MX COOOLIECTBAM)
M HX OXpaHa.

JemMoHcTpauuH

Buonoruyeckue CHCTEMB! pa3sHOrO YPOBHS: KII€TKa, OPraHHM3M, TOMYJISLHs,
sKocucreMa, buocdepa. llapcTBa XUBOWH MPUPOIEL.

TpeGoBaHHsA K 3HAHHAM: HMETh Ipe/icTaBiieHHe 06 oObekTe U3yuyeHHs OHONOrHH
— )KMBOH NpHpoOJe, 0 MeToJax HccienoBaHusa B OMonoruu. Kparkas ucTopus pa3BHTHA
6uonorun. Pone Guonoruyeckux Teopui, HAEH, runoTes B GOPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHOHAYy4YHOH KapTHHBI MHpa.

TpeGoBanuss K yMeHHAM: yMeTb OOBACHATH pOJIb OHOJOrMH B COBPEMEHHOM

obmecTBe, poib BBIJAOIIMXCA OHONOroB, LeNM W 33JaYyd HayKW, pa3iuyaTh
OINnMcaTebHbIH, CPABHHUTENBHBIH U 3KCIIEPHUMEHTAIBHBIA METOBI.
Buabi camocTosTeibHOM paboTbi(14.):
CocTaBiieHie ONOPHOr0 KOHCIEKTa 10 TeMe:
1. Kpartkas uctopus pa3BHTHs OHONOTHUH.

Pazgen 1. YYEHMUE O KIIETKE

2.1. Knerka — 3jleMeHTapHas XKHBasi CHCTeMa M OCHOBHas CTPYKTYpPHO-
PyHKIHOHAILHAS eJHHHIA BCeX *KHBbIX opraHuiMoB. Kpamkas ucmopus usyuenus
KiemKxu.

2.2. XumMuyeckas OpraHH3alHa KJICTKH. Opraﬂmiecxue H HCOPraHH4Y€CKHE
BEIIECTBA KIETKH H XHBBIX OpPraHH3MOB. ECHKPI, Yrii€BoAbl, JIMIIHOBI, HYKII€HHOBLIE
KHCJIOTBHI H X POJIb B KJIETKE.

2.3. Crpoenue u ¢yHKuud knetkd. IlpokapHoTHYEeCKHEe H JYKapHOTHYeCKHe
KiaeTku. Bupycbl Kak HekJjeTouHas (popMa KH3HH H HX 3HadeHHe. bopnba c
BupycubiMu 3a6oseBanuamu (CIIMJ wu ap)llnacTuyeckniéi H IHEPrHTHYECKHH
oomen. Crpoenne W ¢yuxuuu xpomocom. JHK — wHocurenn Hac/jelcTBEeHHOH
undopmanun. [eHernyecknit koa. BuocunTes Geaka. Knetku u ux pasHoobpasue B
MHOT'OKJIETOYHOM OpraHu3Me.



JemoHcTpalHH

Crpoenune u ctpyktypa 6enka. Ctpoenne monekyn JHK u PHK. Perumkanus
HHK. Cxemsl sHepreTHyeckoro obmeHa u OuocuHTesa Genka. CTpoeHHe KIeTOK
MPOKapHOT H 3YKAapHOT, CTPOEHHE M MHOroobpaszue KIETOK pPacTeHMil M KHMBOTHBIX.
Crpoenue Bupyca. ®ororpadhun cxeM CTpoeHHs XpoMocoM. CXeMa CTpOeHHs reHa.
Mnmuro3s.

TpeGosanusi Kk 3HAHMAM: HMETh TIPEACTABJIEHHE O CTPOEHHMH KIETKH, 06
OCHOBHBIX 4YaCTAX M OpraHoOMAax KIEeTKH, 06 ux ¢QyHKUMAX. DyKapHOTHYECKHE M
npokapuoTHyeckue kineTku. CtpoeHue U GyHKLHUH XPOMOCOM.

TpeGoBanug K yMEHHAM: YMETh OTJIM4YaTh MNPOKAPHOTHYECKHE U
3YKapHOTHYECKHE KIETKH, HabmiofaTh KIETKM pacTeHH# M IKHBOTHBIX 1O
MHKPOCKOIIOM,

CpaBHHMBATh CTPOCHHUE KJIETOK PAaCTEHHM U )XMBOTHBIX.

IlepedyeHn NpakTHYeCKHX paboT:

IIpakTHyeckan pabora Nel «IIpHroroBiieHHe H ONMHCaHHE MHKPONPENapaToB
KJIETOK paCcTeHHH.»
Buabl camocToaTebHOH paboTbi(34.):

[TonroToBHTH COOOIIEHHS MO TEME:

1.Opranuyeckye BelEeCTBAa PaCTUTENBHON KIIETKH, J0Ka3aTe/IbCTBA HX HAJIMYHA B
PacTeHHH.

2.IlpakTHyecKkue JoKa3aTeNbCTBA 0Opa30BaHHs OPraHMYECKUX BELIECTB B PACTEHUM
nmyTeM doTocHHTe3a. [ToBBIIEHHEe MPOIYKTUBHOCTH HOTOCHHTE3a B HCKYCCTBEHHBIX
IKOJNIOrHYECKHUX CHCTEeMaX.

3.Ctpoenue BHpyca.

CocrasiieHHe ONOPHOro KOHCIEKTa 110 TEME:

4.Ctpoenue U QYHKLHUH XPOMOCOM.

Pasgen 2. OPIAHHM3M. PAZMHOXEHHME U HHIAUBHUAYAJIBHOE
PA3ZBUTHUE OPTAHU3MOB

3.1.0pranusm — enuHoe Lenoe. MHoroo6pasne opranH3MoB.

3.2. Pa3MHOX€eHHE — BaXKHEHIlIee CBOWCTBO XHUBBIX opraHu3MoB. IlosioBoe u GecnoJioe
pazMHoxkeHHe. Meiio3. OGpa3oBaHHe NMOJOBBIX KJIETOK U OIUIOIOTBOPEHHE.

3.3.iHauBUOyallbHOE pa3BUTHE OpraHu3sMa. JMOpPHOHANBHBIA 3Talm OHTOreHe3a.
OcHoBHBlE CTanuu 3MOpHOHaNBHOro pa3BUTHA. Opearocenes. Ilocmiambpuonanvhoe
pazeumue. CXOACTBO 3apojplllieii NpeAcTaBUTeNeH pa3HBIX I'PYIN IMO3BOHOYHBIX Kak
CBU/IETEIILCTBO HX 3BOIIOLUHMOHHOIO poacTsa. [IpUyMHBI HapylleHMH B pa3BUTHH
opraHu3MoB. HMuauBHIyanbHOE pa3BHTHE 4YeloBeKa. PenpoIyKTHBHOE 3[10pOBBE.
[locnexcTBHA  BIAHAHHA  QJIKOrOJis, HHKOTHHA, HApPKOTHYECKHX BeMIeCTB,
3arps3HeHHs cpe/ibl HA Pa3BHTHE YeJIOBEKa.



JdeMoHCTpauuH

Mmuoroobpasue opranusmoB. O6MeH BeIlleCTB U NpPEBpallleHHE HEPTHH B KIIETKE.
®orocunres. [lenenne kiaeTtku. Muros. becnonoe pasMHOXEHHWE OpPraHH3MOB.
ObGpasoBaHue MONOBBIX  KIETOK. Me#Ho3. OmIONOTBOpEHHE y  pacTEHHH.
WupuBuiyansHoe pa3BuTHEe oOpraHusMa. Tumbl MOCTAIMOPHOHANBHOTO  Pa3BHTHSA
)KUBOTHBIX.

TpeGoBanna K 3HAHHAM: HUMETH [IPE/ICTABIEHHE 00 MHIAMBHAYAIBHOM Pa3BUTHH
opraHusMa (OHTOreHe3), O TNPUYHHAX HaApyIIEHHH pPa3BUTHS  OPraHM3MOB.
WnauBuayanbHOE pa3sBUTHE denoBeka. PenpoayktuBHoe 3mopoBbe. [locnenctBus
BIMSHAA aJKOroJisi, HUKOTHHA, HApKOTHYECKHMX BEIECTB Ha pa3BUTHE 3apOJBIa
4eJI0BeKa.

TpebGoBanusa Kk yMEHHSIM: YMETb OOBACHATH OTPULIATENILHOE BIMSHME AJIKOrOJIsf,
HMKOTHHA, HApKOTHYECKHMX BEIIECTB Ha pa3BUTHE 3apOMdbINIa 4YEJIOBEKA, BIMAHUE
MyTareHOB, IKOJIOTHYECKHX (PaKTOPOB Ha OPraHU3M YeJI0BeKa.

BrisBieHHe M oONMCaHHE NPH3HAKOB CXOJCTBA 3apoIblIed 4YeloBeKa M APYTHX
NO3BOHOYHBIX KaK JI0Ka3aTeIbCTBO UX SBOJIIOLIMOHHOIO POJCTBA.

JlabopatopHas pabora Ne3 «BplsiBneHHEe H ONMUCaHHE NPU3HAKOB CXOACTBA 3apOibILIEH
YeJIoBeKa M JIPYTHX MO3BOHOYHBIX KaK J0Ka3aTebCTBO UX SBOJIIOLMOHHOIO POJCTBAY.
Ilepeyens npakTH4YecKHux pabor :

IlpakTHueckas pabora Ne 2 «BbifiBjleHHEe H ONHCAHHEe NPH3HAKOB CXOJCTBA
3apoAblilieli 4YeJioOBeKa M [APYrHX MO3BOHOYHBIX KaK [0Ka3aTeJbCTBO HX
IBOJIIOLHOHHOIO POACTBA.»

Buabl camocTronTeibHOM paborbi(54.):
IToaroToBUTE COOOIIEHHS IO TEME:

1. TlpokapuOoTH4YeCKHE OpPraHU3Mbl H UX POJIb B OHMOLIEHO3aX.
2. BnusiHue KypeHHs, ynoTpebIeHHs ajIKoroyis U HapKOTHKOB POJMTENISIMU Ha
IMOpUOHATIBHOE pa3BUTHE pebeHKa.
3. PenpoaykTHBHOE 300pOBEE.
CocraBneHue OnOpHOro KOHCIEKTa M0 TEME:
4.OcHOBHBIE CTaIUH 3MOPHOHAILHOTO Pa3BUTHS.
S. Ob6pazoBaHue NONOBLIX KJIETOK U OIUIOIOTBOPEHHE.

Pa3pgen 3. OCHOBBI TEHETHKH U CEJEKIITMHA

4.1. TeHerHka - HayKa O 3aKOHOMEPHOCTHX HAaCJEACTBEHHOCTH H
H3MEHYHBOCTH opranuimoB. [.MeHaear — OCHOBOMOJIOKHHK TIEHETHKH.
I'eHeTHYeckasi TEPMHHOJIOTHA M CHMBOJIHKA. 3aKOHBI I'€HETHKH, yCTaHOBIeHHbIe [
Mennenem. MoHorubpuasoe ¥ aMruOpuaHoe CKpemuBaHHE XpOMOCOMHas TeOpHUs
HaCJIE[ICTBEHHOCTH. B3aumoodeticmeue 2enos. I'enetuka mnona. Cyennennoe ¢ nonom
Hacnedosarue. 60e3HH YelloBeka, 3HaueHHe MeHeTHKH [JIfl CeJleKUHH H MeJHLHHBI.
HacnencrBeHHble HX NMPHYHHBI H NPodHIAKTHKA. 3aKOHOMEPHOCTH W3MEHYHMBOCTH.



HacieacrBennasi, HJIH, reHOTHNIHYECKAS H3IMEHYHBOCTD. MoaudukaunonHasi, HIH
HeHaCJIeAICTBeHHAN , HF3AMEHYHBOCTD.

4.2. I'eHeTHKa — TeopeTHYeCKash OCHOBA ceJeKUHH. OXOMalmIHMBaHMe
KHBOTHBIX H BbIpallHBAHHE KYJAbTYPHbIX pacreHHii — HaYajbHbIE 3Tanbl
cesqexuny. Yyenue H.M. BasunoBa o meHTpax mMHOrooGpasus W NpoHCXOXKIeHHN
KyJbTYPHBIX pacreHHi. OCHOBHbIE METOJBI CeNEeKUMM: Tubpuausanus |
HCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JOCTHXXEHMS COBPEMEHHOM CENeKLUM KyIbTYPHBIX
pacTeHHH, JOMALIHUX XXMBOTHBIX H MHKpOOpraHu3MoB.BepeaxinBoe npoH3BOACTBO :
buoTtexHONOrMsA, €e OOCTHXKEHHS M TNEPCIEeKTUBBI DPa3BHUTHA. JImuyeckue acnekmol
Hekomopwuix OdocmudiceHuu 6 bGuomexnonoauu. Knonuposanue xcueommuvix (npobnemvi
KNOHUPOBAHUA HenoeeKa).

TpeGoBanuga k 3HanuaM: ViMeTs NpecTaBieHHe O reHETHKE, KaK TEOPETHYECKON
ocHoBEI cenexuuu. Cenexuus. Yyenne H.M.Basunosa o neHtpax MHOroo6pasus u
MPOMCXOXAEHHUS KYJIbTYPHBIX pacTeHuil. OCHOBHBIE METO/IbI CENIEKLIMH: THOPUAU3ALINS,
MCKYCCTBEHHBIH 0TOOp. BHOTEXHONOr!Us, €€ NOCTHXKEHHUS, TIEPCIIEKTUBBI Pa3BUTHS.
JTUYECKHE ACMIEKThl Pa3BUTHS HEKOTOPBIX HCCIIEIOBaHUN B OMOTEXHOIOTHH
(KIOHMpOBaHHE YEJIOBEKa).

TpeGoBaHus kK yMeHHAM: YMeTh pelllaTh 3JIeMEHTapHbie FeHETHYECKHE 3a1a4H,
aHAJIM3UPOBATh U OLIEHWBATh 3THYECKUX ACTIEKTOB Pa3BUTUA HEKOTOPBIX UCCIENOBAHUH
B OMOTEXHOJIOTHH.

JdemouncTpannu

MoHorubpuaHoe U qurubpuaHOe cKkpemmBanus. Ilepexpect xpomocoMm.
CuennieHHoe HacnenoBanue. Myrtanuu. L{eHTpsl MHOroo6pasus U NpoHCXOXACHUA
KYJbTYPHBIX PACTEHHH M IOMALUIHHUX JXUBOTHBIX. [ HOpuau3aums. MckyccTBeHHBIN
orbop. HacneacreenHsie 6one3nu yenoseka. BinsHue ankoroin1sma, HAPKOMaHUH,
KypEeHHs Ha HaclleICTBEHHOCTb.

IlepeyeHb NpaKTHYECKHX paboT:

IpakTHyeckas pabora Ne 3 «PeimreHne 3/1eMEHTaAPHBIX FTEHETHYECKHX 3a1aD».
Buabl camocrosiTeibHONH paboTbi(54.):

IToaAroToBUTH COOOLIEHHS 110 TEME:

1. UcTopus MPOUCXOX/IEHHUS OTAENbHBIX COPTOB KYJIbTYPHBIX PACTEHHH.
2. Ucropus pa3BUTHA 3BOMOLMOHHBIX Haek 10 Y.JlapsuHa.

3. LleHTpbl MHOrOOOpa3Hs ¥ MPOUCXOXKACHHS JOMAIITHHUX XHBOTHBIX.

Paznen 4. TPOUCXOXJIEHHME W PA3BHTHE JXHW3HM HA
3EMUIE.9BOJIIOINUOHHOE YYEHHME

4.1 IlpoucxoxeHne U HayaJbHBIE ITalbl Pa3BHTUA KU3HU Ha 3emiie. I'nnoresnl
NpoHcXoxIeHHs K H3HH. U3yyeHHe OCHOBHBIX 3aKOHOMEPHOCTeH BO3HHKHOBEHHS,
Pa3BHTHS H CYLIECTBOBAHHSA *XH3HH Ha 3emue. Y c/l0kHeHHe )KHBBIX OPraHH3MOB B
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npouecce 3B0NIOUHH. MHOrooOpasue *xHBOro Mupa Ha 3emJje U COBpeMeHHas ero
OpraHH3alHs.

4.2 Victopus pa3BUTHsA 3BOJIOLMOHHBIX Uieil. 3nauenune pabor K. JIuuues, XK.B.
JlaMapka B pa3BHTHH 3BOJIIOUHOHHBIX Hjeil B GHOIOrMH. DBOIONHOHHOE yYeHHe
Y. [lapeuna. EcrectBennniii otGop. Posb  3BOMOUHOHHOrO ydeHus B
¢OpMHPOBaAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOMH KAPTHHBI MHpa.

4.3 Muxpossomouus ¥ Makpospomonus. KoHuenuus BHaa, ero KpHTepHH.
[lonynsiuusi — CTPYKTYpHas eHHHLA BHAA H 3Bo0UHH. CHHTETHYECKAas TeopHs
3BOIIOUHH. MukposBomonus. Makpossosouus. [{loka3aTe/ibCTBa 3BOJIIOIHH.

TpeGosanus k 3HanuaM: MiMeTs nmpencraBienye o BKIaAe BuIAAOIIMXCS (B TOM
YHCJIE OTEYECTBEHHBIX) YYEHBIX B pa3BHTHE OHONOTHYECKOM HAYKH, 3HATh OCHOBHEIE
MOJNIOXEHUS 3BOMIOLIMOHHOIO YYEHHS.

TpeboBaHusi K YMeHHAM: YMeTh OOBACHATE NPUYMHBI U (HAKTOPBI 3BOJIIOLMH,
M3MEHAEMOCTh BHJIOB, HEOOXOIMMOCTh COXpaHeHHsI MHOrooOpas3us BUIOB,
peliaTh 3jeMeHTapHble O6HOIOrMYecKHe 3aa4yd, ONMKCHIBATE OCOOEHHOCTH BUIOB
0 MOP(ONOrHYECKOMY KPUTEPHIO.

Buabl camocrosiTeibHOH paborbi(44.):

Hanucanue coolLieHus 1o TeMe:

1. IBMoKyllH€e CHIIBI 3BOJTIOLIUH.

2. KoHuenuus BHIa, €r0 KPUTEPHHU.

3. OcHOBHBIE HaNpaBJeHHs 3BOJIOLMOHHOTO Nporpecca.

Pazgen 5. NPOUCXOXJIEHHUE YEJTOBEKA.

5.1 AuTponorexes.

IBoaouus npumaToB. CoBpeMeHHbIe FHNOTE3bl 0 MPOHCXOXKICHHH YeJIOBeKa.
Joka3aTe/ibCTBA POACTBA YeJIOBEKA ¢ MJIEKONHTAIOIIHMH KHBOTHBIMH.
JTansl 3BOJIOLHH Yej10BeKa.

5.2 YenoBeueckHe pachl.

PoaCTBO M eIMHCTBO NMPOHCXOXKACHHA YesioBedeckux pac. KpuTnka pacuima.

JemoHcTpauuu

YepThl CXOACTBA U PA3IH4YHsA YEIOBEKA ¥ XXHBOTHBIX.

YepThl CXOJCTBA YEIOBEKA H IIPHMATOB.

[TpoucxoxaeHue 4enoBekxa.

Yenoseueckue pacsl.

TpeGoBaHus K 3HAHHAM: 3HaTh COBPEMEHHBIE 'HNOTE3k! O MPOUCXOKAECHHH
yeJIoBeKa.

TpeGoBaHHs K YMEHHAM: YMeTb OOBACHATE J0Ka3aTeIbCTBA POLCTBA Y€I0BEKa C
MJIEKOMUTAIOLIMMH )KHBOTHBIMM, 3Tallbl BOJIOIIHH YeJIOBEKa.
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Buael camocTosiTe1bHO# paboTsl (24.

1.YepThl CXOACTBA H Pa3IHYHHA Y€J0BEKA H *KHBOTHBIX.
2.IlponcxoxneHue yenopeka.

3.Yenoseyeckue pachl.

Pa3sgen 6. OCHOBBI 3KOJIOI' A

6.1. Dxonorus — Hayka O B3aHMOOTHOLIEHHMSX OPTaHM3MOB MeXAy coboill u
OKpYXXalollleH cpefiod. JKOJNOrH4YecKHe CcHeTeMbl. BumoBas M mpoctpaHcTBeHHas
cTpykTypa 3kocucteM. IlMineBbie CcBA3H, KPYroBOPOT BelECTB H NpeBpalleHHe
JHEPrHH B IJIKOCHCTeMax. MeXBHAOBbIe B3aHMOOTHOIUEHHMS B JKOCHCTEME:
Napa3sHTH3IM,XHIIHHYEeCTBO,KOHKY PeHIHA,CHMOK03.  [Tpuuuner ycmouuuseocmu u

cmenvl sxocucmem. Cyxyeccuu. WckyccTBeHHBIe COOOIIECTBA — arpoO3KOCHCTEMBI H
yp603KOCHCTEMBI.

6.2. buochepa — rnobGampHas sKocucrema. Yueume B.H. Bepuaackoro o
O6unocepe. Poar xuBBIX opranuimMoB B OHocepe. Buomacca. Kpyrosopor
Ba)XXHEHIIMX OMOreHHEBIX 371€MEHTOB (Ha IpHMepe yriepoja, a3oTa # Ap.) B Guocdepe.
H3menenun B Ouocdepe.bepexnusoe npoussoacreo : [locnencTBus aesTensHOCTH
4eJIoBeKa B OKpyXKawllei cpeje. BozaeHcTBHe NPOH3BOACTBEHHOM AeATE/ILHOCTH Ha
OKpyXamoiuy cpeay B ob6iactu cBoed Oyaywmed npodeccun. I[obanshbie
3konozuveckue npobnremvl u nymu ux pewieHus. IKOJOTHA KaK TeOpeTHYEeCKass OCHOBA
paLMOHaIBHOTO TPHPONOMNOIb30BaHUA M OXpaHel mnpuponsl. Hoocdepa. [Ipapuia
NOBEIEHH JIIOAEH B OKpYKalolllel NMpUpOIHO# cpefe.

JdemMoncTpauuu

Dkojoru4yeckHe (akTopel M HMX BIHAHHE Ha OpraHusMbel. MeXBHUIOBbBIE
OTHOLIEHMS: KOHKYpPEHLMs, CcHUMOMO3, XMIHMYECTBO, IIapa3HTH3M. SIpycHOCTB
pactutensHoro coobmectBa. IlumeBbie Lend ¥ ceth B OMOLIEHO3€. DKOIOTHYECKHE
nupamuael. Cxema 3KocucTeMbl. KpyroBopoTr BellleCTB M IpeBpallieHHE 3HEPrud B
skocucteme. buocdepa. Kpyrosopor yrnepoma (asora u ap.) B Guochepe. Cxema
arposkocucteMsl. Oco60 oxpaHsieMble IPHPOAHEIE TEppHTOpHH Poccuu.

TpeGoBanus K 3HaHHAM: 3HaTh CYIIHOCTE OMONOrHYECKHX IIPOLECCOB B
3kocHucTeMax u 6uocdepe, cTpoeHHE IKOCHCTEM, KPYTOBOPOT BEIIECTB M IIpeBpallleHHe
3HEPrUH B 3KOCHCTEMaxX M Obuocdepe.

TpeGoBanusa K yMeHHAM: YMeTb OOBICHATE Pa3BUTHE H CMEHBI 9KOCHCTEM, BBIABIAThH
aHTPOIIOTeHHbIE H3MEHEHHS B 9KOCHCTEMAX CBOEH MECTHOCTH, CPaBHHBATh IPHPOAHBIE
3KOCHCTEMBI M arpO3KOCHCTEMBI CBOEH MECTHOCTH M JeNaTh BEIBOBI M 060611eH s Ha
OCHOBE CPaBHEHHS M aHANH3a, aHAJTH3MPOBATh H OLIEHHBATH IN100aIbHbIE IKOJIOTHYECKHE
npo6JieMbl ¥ KX pelleHus, MOCIEACTBHA COOCTBEHHON AEATEIBHOCTH B OKpYXaloIeH
Cpefie, H3y4YaTh H3MEHEHHs B IKOCHCTeMaX Ha OHONOrHYECKUX MOZIEIIAX.
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Buabl camocToaTenbHO#H paGoThi(64.):

IToaAroToBHTE COOOLIEHHUS MO TEMe:

1:

ol

BosgeiicTBMe uyenoBeka Ha TPHPOLY Ha pa3lIMYHBIX 3Tanax pa3BUTHS
YyeJIOBEYECKOro oouiecTna.

. bro1eH03b1 (3KOCHCTEMBI) Pa3HOTO YPOBHS ¥ MX COMOJYUHEHHOCTD B II0GATBHOMN

3KocHCcTeME — bHocdepe.

. Ilytu  noBeiieHHss OGUONOrHYECKOM TNPOAYKTHBHOCTH B  MCKYCCTBEHHBIX

3KOCHCTEMAX.

PalMoHalbHOE HCNONb30BaHHE M OxpaHa (KOHKPETHBIX) HEBO300HOBHMEIX
PUPOIHBIX PECYPCOB.

Oco60 oxpaHseMble IPUPOLHBIE TEPPUTOPHH Poccuu.

. Kpyrosopot yrinepona (a3zota u ap.) B 6uocoepe.

Paznen 7. BUOHUKA

7.1. bHoHMka Kak OJHO M3 HanpaBjeHHH OHONOrHM H KHOEpHETHKH,

paccMarpuBaioiiee 0cobeHHOCTH MOPGODUIUONIOrHYECKOH OpraHM3alMK  >KHUBBIX
OpPraHM3MOB M MX HMCIOJIb30BaHHE IS CO3[aHHUS COBEPIICHHBIX TEXHHYECKHX CHCTEM H
YCTPOMCTB MO aHAJIOTHHU C )XHBBIMU CHCTEMaMHU.

JleMOHCTpaUHH

Mopenu ckiag4aTodl CTPYKTYphbl, HMCIONb3yeMOH B CTPOMTENbCTBe. TpyOuarbie

CTPYKTYPHI B XKHBOM NMPUPOJE U B TEXHUKE. ASPOAMHAMHUYECKHE H I'MIPOJMHAMHYECKHe
YCTPOMCTBa B XHBOH NPHUPOJIE U B TEXHHKE.
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6. TemaTH4eckHn# niax o0ueobpazoBaTeNbHOM y4eGHOM AHCHHNIHHDI

OV ]16.09 Buonorus
Ne Hanmenopanne pasnenos u teM | KonnuecTBo yacos ayAMTOpHOM CamocTosTensHas
TEMBI Harpy3KkH pabora
Beero [IpakTHyeckue u
nabopaTopHhie
paborhl
1 Beenenne 1 0 1
2. Paznen 1. Yuenue o kierke 5 1 3
Paznen 2. Opranusm. 4 1 2
PazmHoxeHnue U
HHIMBHyaJIbHEE Pa3BHTHE
OpraHu3MoB
Pa3pnen 3. OCHOBBI TEHETHKH H 8 I 5
CeJIEKIHH
Paznen 4. [IpoucxoxieHue u 8 2
Pa3BHTHE XH3HH Ha 3emie.
YYEHHE.
Paspen 5. Ilpoucxoxnenue 3 3
4eJIoBeKa
Pa3nen 6. OCHOBBI 9KOJIOTHH 5 0 2
Pasnen 7.buonunka 2
Hroro: 36 3 18

7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOM
AEATEJBHOCTHU CTYJAEHTOB

Conepxanue XapaKTepHCTHKA OCHOBHBLIX BH/I0B eATEILHOCTH
obygeHun CTYXeHTOB (Ha ypoBHe y4eOHbIX feHcTBHH)
Beenenue O3nakoMneHue ¢ OHONOrMYECKMMH CHCTEMaMH pa3HOro YPOBHS:
KJIETKOM, OpraHM3MoM, nonynsuueif, sxocuctemolt, Guocdepoil.
| Onpenenenue pond OuonorHM B (OPMHPOBAaHHH COBPEMEHHOM
€CTECTBEHHO-Hay4YHOH KapTHHBI MUPa H IIPAKTHYECKOHN JIEATENIBHOCTH
JOJIeH.
O6y4enue coOMIOCHHIO NIPaBHII MMOBENEHHA B IIpHpoae, HepexHoMy
OTHOIUEHHIO K GHONOrHYecKHM 00BeKTaM (PacTeHHIM H )KHBOTHBIM H
UX coobImecTBaM) H HX OXpaHe
YYEHME O KJIETKE
XumMuvdecKas YMeHue NpoBOAHTE CPABHEHHE XMMHMYECKOH OPraHH3alMH XHBBIX H
OpraHH3anHsa HeXMBBIX 00BmexTOB. [lomyuyeHHe npencTaBieHHs O  poONH
KJIeTKH OpraHH4YecKUX
¥ HEOpPraHW4YeCKHX BELIECTB B KIIETKE
Crpoenue u WU3yyenue CTpoeHHS KIIETOK 3YKapHOT, CTPOEHMS H MHOrooOpasus
QYHKIHA KIETKH KJIETOK PaCTEHUH M XXHBOTHBIX C IOMOIIBI) MHKPONpENapaTos. |
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Habmonenue KkIeTOK pacTeHMH H )XHBOTHEIX IOJ MHMKDOCKONOM Ha
rOTOBBIX MMKpONpenaparax, MX omnucaHde. [IpuroroBneHue u
OMyYcaHHe MHKPOMPENapaToB KJIETOK PaCTEHHH.

CpaBHEHHE CTPOCHHA KJIETOK DACTEHMH M )KMBOTHBIX I10 I'OTOBBIM
MHKponpenapaTam

O0Men BemecTB H
npeBpameHHe
IHEPrHH B KJIeTKe

YMeHHE CTPOMThH CXEMBblI JHepreTHdeckoro obmeHa u GHOCHHTE3a |
6enxa.

[Tonyyenne npencraBneHus O MPOCTPAHCTBEHHOH CTPYKType Genka,
monekyn JJHK u PHK

K H3HEeHHBIH IHKT
KJIETKH

O3HakoMIIEHHE C KJIETOYHOH TEOpHEH CTPOEHUS OPraHH3MOB.
YMeHHe caMOCTOSTENIBHO MCKaTh JOKa3aTeNbCTBAa TOIO, YTO KJIIETKA
— OJJIEMEHTapHas JKMBad CHCTEMa M OCHOBHas CTPYKTYpHO-
(G yYHKUMOHANTBHAA €TUHHIIA BCEX )KMBBIX OPraHHW3MOB

OPI'AHM3M. PAZMHOXEHHWE U HHAUBHAYAJIbHOE PAZBHUTHE

~ OPT'AHHM3MOB i
Pa3mHoxeHHE OsnajieHne 3HAHHUSAMM O PA3MHOMKEHMH KAK O BaXKHEHIIIEM CBOHCTBE |
OpPraHU3MoB KHUBBIX OPraHH3MOB. YMEHHE CaMOCTOSTEIBHO HAXOOHTh OTIHYMS
MHTO3a OT Meio03a, ompelenss 3BOJIOLMOHHYIO pONb 3THX BMIOB
JAENEHHS KIETKH
HnauBnayanbHoe O3HakoMlIEHME C OCHOBHBIMM CTaJMSMH OHTOreHE3a Ha MNpHMeEpe
pa3BHTHE pPasBUTHA I103BOHOYHBIX JKMBOTHBIX. YMEHHE XapaKTEpH30BaTh
OpraHuiMa CTAafMH IIOCTIMOPHOHAILHOIO pa3BUTHA Ha IpPHMEpPE YellOBEKa.
O3HakoMJleHHE C NPUYUHAMH HapyIIEHHH B Pa3BHTHU OPraHH3MOB.
Pa3BuTHe ymMeHMs NpaBUILHO (OPMHPORATE JOKa3aTenbHYl0 6a3y
IBOJIIOLIMOHHOTO Pa3BHTHA XHBOTHOIO MHpa
UnausuayaibHoOe BrisBneHMe W ONTHCAHHE NMPH3HAKOB CXOJCTBA 3apOALIIIEH YENOBEKa U
pa3lBHTHE JpYTHX I03BOHOYHEIX KaK JIOKa3aTellbCTBA MX 9BOJIOLIHOHHOIO
YeJ0BeKa pOACTBa. .
[TomyyeHue mNpeAcTaBICHHA O IOCIHEACTBHAX BIHMSHHUS AJKOroJs,
HUKOTHHA, HADKOTHYECKHX BEIIECTB, 3arpA3HEHHA CPEIbl HA Pa3BHTHE
H pepONYKTHBHOE 3I0POBLE YEIOBEKA
OCHOBBI TEHETHKH U CEJIEKIITHH
3aKoHOMEpPHOCTH O3HakOMIeHHE C  HaAcleACTBEHHOW M HEHACJIeACTBEHHOH
H3IMEHYHBOCTH H3MEHYMBOCTBIO U €€ OHOIOrHYECKOH POIIBIO B 3BOJIOLHH

JKHUBOTO MHpa.

[MonyueHue npeCTaBNEHHS O CBA3M NEHETHKH M MEIHIIMHBL
O3HaKkOMJIEHHE C HAcJeICTBEHHBIMH OONe3HAMH 4eloBEKa, HX
NpHYHHAMH U NPOQHIAKTHKOH.

HUayyeHne BIMSAHMA AQJIKOrONHM3Ma, HApPKOMaHMH,
HAC/eCTBEHHOCTh Ha BUIeOMaTepUaie.

AHanu3 GpeHOTHNHYECKOH H3MEHYMBOCTH. BRLIABIEHME MYTareHOB B
OKPYalOIIEH Cpeie H KOCBEHHAs OLICHKa

BO3MOJHOT'O HX BIIHSHHSA Ha OPraHH3M

KYpEeHHS Ha

OcHoOBBI CeJIEKLIHH
pacTeHMH,
JKHBOTHBIX H
MHKPOOPraHH3IMOB

HOHY‘ICHHC MpEACTaBIIEHHA O FEHETHKE KakK 0 'reopemqecxoﬁ OCHOBEC
CCJICKLIHH.

PazBuTHe MeTanpeIMETHRIX YMEHHH B IpOLECCE HAXOXJICHHS Ha
KapTe LEHTPOB MHOrooGpasus M TIPOHCXOXIEHHS KYJIbTYPHBIX
PACTEHHH M IOMAIIHHX XXHBOTHBIX, OTKphITHIX H. Y. BaBHIOBBIM.
W3y4enue MeTOIOB THOPHUIM3AINY H HCKYCCTBEHHOr0 0TOOpAa.
Vmenue pa3GupaThCs B ITHYECKUX aCIEKTaX HEKOTOPAIX JOCTHXEHHH
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B OMOTEXHOJIOTHM: KIOHHPOBAaHHH JKMBOTHBIX M mpobGreMax
KJIOHHPOBaHHS YeJIOBEKa.
O3HaKoM/IEeHME C  OCHOBHBIMH  JIOCTHXEHHMSMH  COBPEMEHHOM

CeNeKMH KYJIbTYDHBIX pAaCTEeHHH, [OMAINHHX JKMBOTHEIX H
MHKPOOPraHHW3MOB

IMMPOUCXOXKJIAEHHE U PAZBBUTHE XKHW3HHU HA 3EMJIE. 5BOJIIOIITMOHHOE

YYEHHE

IMpoHcxoxaeHue 1
HavYaIbHbIE
ITANLI PA3BUTHN
XKH3HHM Ha 3emure

AHaJIM3 ¥ OLIEHKA Pa3IH4YHAIX IMIIOTE3 IMPOUCXOXKICHHUS HKHU3HH.
[Monyyenne npencrarneHus 06 yCIOXKHEHHM YKHMBEIX OPraHM3MOB Ha
3eMIie B npolecce 3BOJIIOLMH.

YMeHHe OKCNIEpUMEHTANbHRIM IIyTEM BHIABIATH  aJalTHBHBIE
OCODEHHOCTH  OpPraHM3MOB, HX  OTHOCHTENBHBIA  XapakTep.
O3HakoMlieHHE C HEKOTODHIMM NPEACTABHTEISMH DEIOKHX M
MCYE3aI0IMX BHIOB paCTeHHH H JKHBOTHEIX.

IIposenenue onucanus ocobeit 0aHOro BHAA 110 MOPGOIOrHYECKOMY
KPHTEPHIO MpH BLINOJHEHHMH JsabopaTopHoil pabotel. BrissieHue
YEPT MPUCTIOCOOIEHHOCTH OpraHM3MOB K Pa3HBIM CpelxaM oOMTaHus
(BonHOM, Ha3EMHO-BO3AYIIHOH, MOYBEHHOM)

HcTopus pasBUTHN
IBOJTIOLIHOHHBIX
HaeH

U3ydenne Hacienus wyenopeyecTBa Ha MNPHMEPE 3HAKOMCTBA C
HCTOpHEH pa3BUTHA 3BomoNMOHHEIX uaeH K. Jlunnes, XK. B. Jlamapka
Y. Jlapsura. OneHuBaHHE pONM HBOJIOLUMOHHOIO YYEHHSA B
($opMHPOBaHHH COBPEMEHHOM eCTECTBEHHO-HAyYHOU KApTHHBI MUpA.
PaiBuTHE CMOCOOHOCTH SCHO M TOYHO H3/Iarath CBOM MEICIIH,
noru4ecku OOOCHOBEIBaTH CBOK) TOYKY 3PEHHS, BOCIPHHHMAThL H
aHAIM3HPOBATh MHEHHMA COOECeNHHKOB, NpHU3HABas IPaBO APYroro
YeJIoBeKa Ha HHOE MHEHHE

Muxpo3soouus
H MAaKpOIBOJIIOLHA

O3HakoMJIeHHE € KOHLENUHeH BHIA, €€ KPUTEPUAMH, noxbop
NPHUMEPOB TOr0, YTO MOMYJALMS — CTPYKTYpHas €QMHHUIIA BHAA H
3IBOJIIOLIHH.

O3HakOMIIeHHE C JBHDKYIIMMHCS CHJIAaMH OBOJIOLIMH H €€
[IOKa3aTeIbCTBAMH.

YCBOEHHE TOTO, YTO OCHOBHBIMHM HAlIPABJICHHSMH 3BOJIOLIHOHHOIO
nporpecca ABIAIOTCA GUoONOrMyYeckHMd mnporpecc H OGHOIOrHYECKHH
perpecc. YMeHHE  OTCTaWBaTb MHEHHE, O  COXPaHEHHH
O6uonoruyeckoro  MHOroobpasusi Kak OCHOBE  YCTOHYHBOCTH
O6uochephl W INPOrpeCCHBHOrO €€ pa3BUTHA. YMEHHE BBIABIATH
NPHYAHBI BRIMUDaHHS BHIOB

NPOUCXOXJIEHHUE YEJTOBEKA

AHTpOnoOreHes: AHaJIKU3 4 OlIEHKa Pa3/IM4YHAIX FHIIOTE3 O MPOMUCXOXKAECHHH YEI0BEKa.
Pa3BuTHe YMEHHs CTPOMTEH AOKa3aTelbHY0 6a3y o CpaBHHTEILHOM
XapaKTepUCTHUKE YEI0BeKa M MPHMATOB, JOKa3hIBasg HX POJCTBO.
BhisiBlieHHE 3TANOB 3BOIIOLMH YEJI0BEKa.
YenoreyeckHe YMeHHe NoKa3kBaTh PABEHCTBO YENOBEYECKHX pac Ha OCHOBAHMH HX
pachl POJCTBA H EOHHCTBA IIPOHCXOXKIACHHA.
PazBuTHe TONEPaHTHOCTH, KpHTHKa pacu3Ma BO BCEX €ro
= NPOABJICHHAX
OCHOBBI 3KOJIOTHHA

FKOJIOTHHE — HAYKa
o
B3aMMOOTHOMEHHHAX
OPraHH3MOB MEXIY

Nayyenune s3K0N0ruYecKux GakTopoB U HX BIMAHHSA HA OPraHH3MBL.
3HAaKOMCTBO C DJKOJIOTHYECKHMMH CHCTEMaMM, HX BHIOBOH H
NPOCTPAHCTBEHHOM CTPYKTYypaMH. YMEHHE OOBACHATh IPHYHHBI
YCTOWYMBOCTH M CMEHBI 3KOCHCTEM.
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coboii u
OKpyXawmeH
cpenoi

| O3HaKOMIEHHE C  MEKBHIOBEIMH  B3aWMOOTHOLIEHHAMH B |

9KOCHCTEME:  KOHKypeHlLHeH,  CHMOHO30M,  XHIIHHYECTBOM,
Napa3zuTH3MOM.

YMeHHE CTPOMTH APYCHOCTH PacTHTENBHOINO COOOLIECTBa, MHIIEBBIE
LIENH M CETH B OHOLIEHO3€, a TAKKE IKOJOTHYECKHE THPAMHIBL.
3HaHHE OTIMYHTENIBHBIX INPH3HAKOB HCKYCCTBEHHBIX COOBINECTB —
arpo3KOCHCTEMbI B YPOOIKOCHCTEMEI.

Onucanue aHTPONMOT€HHBIX H3MEHEHHH B €CTECTBEHHBIX NPUPOIHBIX
nangmadTax CBOEH MECTHOCTH.

CpaBHHTENHHOE ONHCAHHE ONHOM H3 ECTECTBEHHBIX NPHPOIHBIX
CHCTeM (HampuMep, Jieca) M KakoW-HUOyNb arpo3KOCHCTEMBI
(Hanmpumep, NIIEHHYHOI'O MONIA).

CocraBnenne cxeM Iepeiayy BelecTB U SHEPTUH 10 LENAM TUTAHHSA
B IPHPOJHOH 3KOCHCTEME M arpolLieHO03e

Buocpepa —
rjaobajibHan
IKOCHCTEMA

Osnakomnenue ¢ yyenuem B. . Bepnanckoro o Guocdepe kax o
riao6anbHOR IKOCHCTEME.

Hanuuve npeicTaBieHHs O CXeMe OJKOCHCTEMBI Ha NpHMeEpe
6uocheprl, KpyroBOpoTe BEINECTB H NpEBPAllEHUH 3HEPrHH B
6uocdepe.

YMeHHe [0Ka3bIBaTh pOJb JKHMBBIX OpPraHM3MoOB B Omocdepe Ha
KOHKPETHAIX NIpUMepax

buocdepa u
YeJI0BeK

Haxoxnenue cBA3M u3MeHeHHA B Ouochepe ¢ mnocieacTBHAMH
JIeATEeNBHOCTH YeIoBeKa B OKpyXaroleH cpee.

YMmeHHe onpeaensTh BO3AECHCTBHE NIPOH3BOLNCTBEHHON NEATENBHOCTH
Ha OKpYKalolylo cpeny B obnactu cBoeii Gyaymeit npodeccun.
O3nakomneHse ¢ ToOaTbHBIMH 3KOJNOrHYeCKHMHM npobiemamu H
YMEHHE OINPENENATh IIyTH HX PEUICHHUS.

OnHcaHue W NpPaKTHYECKOE CO3JaHHE HCKYCCTBEHHOH 3KOCHCTEMBI
(MpecHOBOJHOTO akBapuyMa). Pelnenne 3K0n0OrHyYeckux 3aaau.
JleMOHCTpHpOBaHHE YMEHMs [OCTAHOBKH LENeH AEeATENbHOCTH,
MIaHHpPOBaHHA COOCTBEHHOHM  JEATENBHOCTH IS JIOCTHXKEHHA
MOCTABRIEHHBIX LieNeH, MPEABHACHHS BO3MOXHBIX pe3yNbTaTOB ITHX
IeHCTBHH, OpraHM3allMd CaMOKOHTPOJIS M OLEHKH TMONY4EHHBIX
pe3yabTaTOB.

O6yyenne coOMONEHHIO NMpaBH) NOBEACHHA B NpHpone, bepexxHoMy
OTHOIIEHNIO K OHonoruyeckuM o6beKTaM (pacTEHHAM, XHBOTHBIM H
KX cooblIecTBaM) M UX OXpaHe

BHOHUKA

bBHoHHKa KaK 0HO
H3 HanpabBJeHHHA
OHOJIOTHH M
KHOEepHEeTHKH

O3HakOMJIEHHE C IpUMEpaMH MCIOJIb30BaHMA B XO3AHCTBEHHOH
neaTensHOCTH moAeH MophodyHKIHOHANBHBIX YEPT OpraHH3allHH
pPacCTEHMH M XHMBOTHBIX IPH CO3JJAHHHM COBEPINCHHBIX TEXHHYECKHX
CHCTEM U YCTPOMWCTB I10 aHAJIOTHH C JXHBEIMH CHCTEMaMH.
3HAKOMCTBO C TpyO4YaTEIMM CTPYKTYpaMH B JKHMBOH NpPHPOAE H
TEXHHKE, a3pOAHHAMHYECKUMH H THIPOIMHAMHYECKHMH
yCTPOHCTBAMH B XXHBOH MPHPOJIE H TEXHUKE.

YMeHHEe CTPOHUTH MOJENH CKIaI4aTOH CTPYKTYpEI, HCIONb3yEMbIE B
CTPOMTENLCTBE
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8.Yu4eOHo — MeTOAHYECKOE H MATEPHAILHO — TEXHHYecKoe obecneyenme

nporpamMmsbl y4eOHo# aucuunaunbl. [IporpaMmel JUCHMIIHHEL TpedyeT Hanu4us
KabHHeTa OHOJIOTHH.

TexHu4yeckue cpeacTsa 06y4eHHs: KOMIIBIOTED, IPUHTEP, IPOEKTOP, MPOrpaMMHOE
obecneyenune o6iwero 1 npoGhecCHOHANTBHOIO Ha3HAYEHHS, KOMILIEKTHl y4e6GHO-
METOAUYECKON NOKYMEHTAIIHH.

Obopyoosariue rabopamopuu u pabouux mecm naGopamopuu:
-110CaJIOYHBIE MECTA 110 KOJHYECTBY 00yYaIOIMXCS;
-paboyee MeCTO NpenoaaBaTens;

Ilepeuenn yueOnbIx uinannii, UnTepHeT-pecypcos, 10NOIHATENbHON JHTEPATYPBI

Ocnosnas 1umepamypa

OcHosnpie nerounnku: 1. Kypbarosa H.C..Ko3snopa E.A..O6uias 6uonorus. Yye6uoe
nocobue mnsg CI1O. Hayynas kuura.2019.

Hononnumensvnan numepamypa

Hna cmyodenmoe

KoncrantunoB B.M. u np. buonorus pis npodeccuit U cneuuaibHOCTeH TEXHUYECKOro
M €eCTECTBEHHO-HAYy4YHOro mnpoduned: y4eOHHK AN CTYJEeHTOB Npod)eCCHOHATBHBIX
oOpa3oBaTenbHBIX OpraHu3anyi, ocBamBarolux npodeccun u crneumansHocTu CIIO.-
M.,2017

Yebpies H.B.,I'punesa I'.I'.buonorusa: y4eGHHK AJis CTYAEHTOB NpOoQeCcCHOHANBHBIX
obOpa3zoBaTenbHBIX OpraHW3auui, ocBauMBalMX npodeccud u cneuuansbHoctH CIIO.-
M.,2017

Tynukun E.MA. OO6mas 6uonorus ¢ OCHOBaMH O3KOJOTMH M TPUPOAOOXPaHHOMN
JeATenbHOCTH: yueb.mocobue aia Hay.nmpod.obpasopanus. « Akagemus»,M.,2018r.

Ans npenooasamenei:

06 obpazoBanuu B Poccuiickoit @enepauyu: dpenep. 3akoH ot 29.12. 2012 Ne 273-03 (B
pen. ®enepanbHbix 3akoHOB oT 07.05.2013 Ne 99-®3, or 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-®@3, ot 03.02.2014 Ne 15-®@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014
No 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHeCeHHbIMH DenepanbHbiM 3aKOHOM OT
04.06.2014 No 145-®3, B pen. ot 03.07.2016, c u3m. ot 19.12.2016.)

[Tpukaz Muno6prayku Poccuu ot 17.05.2012 Ne 413 «O6 yTBepxaeHHH (enepansHOro
rocyJapcTBEHHOro 06pa3oBaTeNbHOrO CTaHAapra cpeaHero (monHoro) obmiero
obpa3oBaHHY.

[Ipuka3 MuHoOpHayku Poccuu ot 29.12.2014 Ne 1645 «O BHeCeHHM H3MEHEHHH B
I[Npuxas MunuctepcTBa obpa3oBanus ¥ Hayku Poccuiickort ®@enepanuu ot 17.05.2012
Ne 413 “O6 yrBepxaeHuu (¢enepaJbHOr0 TIOCYJapCTBEHHOTo 00pa30oBaTebHOIO
cTaHzapTa cpeiHero (rnoiHoro) obmero ob6pa3oBaHHs.

Ilpukas MunuctepcTBa o6pasosanus u Hayku P® ot 31 pexabps 2015 r. Ne 1578 «O
BHECEHHH W3MEHEHHH B (elnepaibHbIA rocylapCTBeHHbIH 00pa3oBaTeNbHBIA CTaHOAPT
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cpenHero obuero obpa3oBanus, yTBEpKAEHHBIH NMpuka3zoM MuHKcTepcTBa 06pazoBaHus
u Hayku Poccuiickoit ®epmepauumun ot 17 wmas 2012 r. Ne 413.
[Tucemo [lemapTamMeHTa rocyJapCTBEHHOW MOJMTHKH B cdepe NMOATOTOBKH paboyux
kaapoB ¥ JITIO Muno6prayku Poccuu ot 17.03.2015 Ne 06-259 «PexomeHpauuu mo
OpraHM3ali{ TNOIy4YeHHs cpeaHero obmero o6pa3oBaHHs B INpefenax OCBOEHHSA
obpa3zoBaTesibHBIX TNPOrpaMM CpeAHero mnpogeccHoHanbHOro obpa3oBaHus Ha 6Gaze
ocHOBHOro  obmero ofpazoBaHust ¢  yd4eroM TpeGoBaHMH  (emepaibHBIX
rocyJapcTBeHHbIX 00pa30BaTeNBHEIX CTAHAAPTOB U MOJTy4aeMol MpodeCcCHH WK
CHEeLHATbHOCTH CPEJHET0 MPOodeCCHOHAIBHOIO 06pa3oBaHuMy.

[TpumepHas ocHOBHas obpa3zoBaTenbHas NporpamMMa cpeaHero obmero obpa3zoBaHMd,
ofoOpeHHas pelleHHeM (QenepanbHOro y4de6HO-MeTOAW4YecKOro OOBEeIUHEHHs IO
obmeMy obpa3zoBanuio (nmpotokoi ot 28 uioHs 2016 r. Ne 2/16-3).

[loKyMeHT NoanucaH aNeKTPOHHOW NOANUCHIO

Bnapeneu: Wynbra Bnagumup AHatonbesuny

AonMKHOCTL: AMpeKTop

Opranusaums: TOCYJAPCTBEHHOE BIOPKETHOE NMPO®ECCUOHAIbHOE
OBPABOBATESIbHOE YYPEXAEHNE KPACHOJAPCKOIO KPASI "AMLEPOHCKMIN
TEXHWKYM ABTOMOBMWIIbHOrO TPAHCIMOPTA 1 CEPBUCA"

WHH: 232500656409

CepuitHbIi Homep: 009C6E84FA49651A1EBD2BE30D125170D4
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