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1. lNosaAcHUTeNbHAaa 3annucka

HacTtosiwaa nporpamma y4yebHOW AMCUMNINHBI OPUEHTMPOBaHA Ha peannsauunto
(hegepanbHOro rocyfapCTBEHHOro 06pa3oBaTeNbHOr0 CTaHAapTa cpefHero (MOMHOrO)
obwero ob6bpasoBaHUA No 6uonoruu Ha 6a30BOM YypoOBHe B Mpefenax OCHOBHOW
ob6pasoBaTe/lbHON NporpaMmbl CpefHero npog)ecCUoHanbLHOro 06pasoBaHmMs C YUYETOM
MpumepHO OCHOBHOM 06pa3oBaTebHON MporpaMmMbl cpefgHero obuiero obpasoBaHus,
0f06peHHON pelleHVeM efepanbHOro y4yebHO-METOANYECKOrO0 00begMHEHUS MO
o6Lemy obpaszoBaHuto (NPOTOKON OT 28 ntoHA 2016 1. Ne 2/16-3).

B pesynbTaTe wu3y4veHus Yy4debHON AuCUMMAMHBLI  «Buonorus» obydarowminca
[O/MKEH 3HaTb:

*  OCHOBHbIEe MOMOXEHUA OGNOMOrMYECKMX TEOpUil N 3aKOHOMEPHOCTEN: K/IETOYHOW
Teopun, 3BONKOLMOHHOIO y4yeHus, yyeHus B.N.BepHaackoro o 6uocgepe, 3aKOHbI
.MeHgens, 3aKOHOMepPHOCTE M3MEHYMBOCTU U HACNeACTBEHHOCTH;

* CTpOeHMe ¥ (YHKUWOHMPOBaHME ONOMOrNYECKUX OOBLEKTOB: K/IETKU, TEHOB W
XPOMOCOM, CTPYKTYpbl BUAA N 3KOCUCTEM;

*  CYLHOCTb GMOIOrMYECKMX MPOLLECCOB: Pa3MHOXXEHWUS, ONNOLOTBOPEHNS, AeNCTBUA
MCKYCCTBEHHOIO M ecTeCTBEHHOro otbopa, (hopMmpoBaHME NPUCNOCO6EHHOCTMH,
NMPOMCX0XAeHNe BMAOB, KPYroBOPOT BELLECTB W MpeBpalleHne sHeprum B KNeTKe,
opraHusme, B aKocucTemax n buocgepe;

 BKMag Bblgawowmxca (B TOM 4MC/e OTEYECTBEHHbIX) YYEHbIX B pa3BuTME
O6MO0NOrMYECKON HayKu;

e OGMONOIMYECKYHO TEPMUHONOTNIO N CUMBOJUKY;

B pesynbTate u3yuyeHus Y4eOHOW AuCUUNANHBI «Buonorus» o6yvarowmnincs AomKeH

YMETb:

. 00BbACHATL ponb Guonormnm B (HOPMUPOBAHUM HAYYHOrO0 MUPOBO33PEHMS;
BK/1ag 6MOIOrMYECKMX Teopuin B POPMUPOBAHME COBPEMEHHON €CTECTBEHHO-HAYYHOW
KapTUHbI MUpa; eAUHCTBO XXWBOW W HEXWBON MPUPOAbl, POACTBO XMBbIX OPraHM3MOB;
OTpUUATENbHOE  BAWSAHWE  anKOrons, HWKOTWHA, HAPKOTUYECKUX BeLecTB Ha
IMOpMOHaNIbHOE M MOCT3MOPUOHANIbHOE pa3BUTUE YeI0BeKa; BIUAHUE 3KONIOrMYeCKMX
(pakKTOpPOB Ha >KMBble OPraHU3Mmbl, B/IUSHWE MYyTareHOB Ha PaCcTEHUS, >XXUBOTHbIX W
4yefioBeKa; B3aMMOCBA3M W B3aMMOAENCTBME OPraHM3MOB W OKpYXKatoLeh cpedbl;
MPUYUHBLI N (PaKTOPbl 3BOMOLUU, WU3MEHAEMOCTb BWAOB; HapyLleHWA B pasBUTUU
OpraHusMoB, MyTauuMm ¥ WX 3Ha4YeHWe B BO3HUKHOBEHWUW HacneACTBEHHbIX
3ab60neBaHU; YCTOWYMBOCTb, pPa3BUTUE W CMEHbl 3KOCUCTEM; HEO6XOAMMOCTb
COXpaHeHns MHOroobpasns BMUA0B;

. pellaTb 3/IeMeHTapHble OMONOrnyeckne 3agaydn; COCTaBMATL 3/1EMEHTAapHbIe
CXeMbl CKpeLjMBaHNA U CXeMbl NepeHOCa BeLLeCcTB U nepefayn 3Heprum B aKocmcTemax
(uenu nNuTaHMA); onUcbIBaTb 0CO6EHHOCTM BMAOB MO MOP(POSIOrMYECKOMY KPUTEPUIO;

. BbISIBNIATL MPUCMOCO6/MEHNA OpPraHM3mMoB K cpefe O06MTaHUSA, UCTOYHUKK W
Ha/in4yMe MyTareHOB B OKpy»Katollen cpefe (KOCBEHHO), aHTPOMOreHHble U3MEHEHMNSA B
3KOCUCTEMAxX CBOEW MECTHOCTH;



. CpaBHUBaTb 6MOMOrMYECKNe O6BEKTbI: XMMUYECKUI COCTaB Ten XXWUBOW W
HEXWBOW NpUpoabl, 3apofbllleid 4enoBeka W APYTUX XKUBOTHbIX, MNPUPOAHbIE
9KOCUCTEMbl W arpo3KoCUCTeMbl CBOE MeCTHOCTW; npoueccbl (eCTECTBEHHbIA W
WCKYCCTBEHHbIA OTGOP, MOM0BOEe M 6GECcnonoe pPasMHOXEHWE) W [enaTb BblBOAbl U
06006LLEHNS Ha OCHOBE CPAaBHEHUS U aHANN3a;

. aHanM3npoBaTb M OLEHMBATb  Pas3fMUHble TWUNOTE3bl O  CYLLHOCTH,

MPOMCXOXAEHNN XWU3HW W 4enoBeka, rno6anbHble IKONOTMYECKME MPOGNEMbl U KX

PeLLeHMns, NOCNeACTBUSA COOCTBEHHOW AesTeNbHOCTM B OKPYXXatoLLeld cpefe;

. M3yyaTb MU3MEHEHMUS B 3KOCUCTEMAX Ha BMONOTMYECKUX MOJENSIX;

. HaxoauTb MH(OPMaLUMUO 0O OGMONOrMYECKMX 06bEKTAX B PasNUHbIX

NCTOYHMKAX  (yyebHMKaX,  CMpaBOYHMKAX,  HAYYHO-MOMYNSAPHbIX  U3AaHUSX,

KOMMNbIOTEPHbIX 6a3ax, pecypcax ceT VIHTePHET) U KPUTUYECKM ee OLIEHMBATb;

MCMNOMb30BaTb NPUOBPETEHHbIE 3HAHUS M YMEHUSA B NPaKTMUYecKol aessTesIbHOCTYU

N NOBCEAHEBHOW XWU3HU:

. ONs  co6nogeHns Mep nNpodUNaKTUKKM  OTPaBNEHWIA, BUPYCHbIX U APYTUX
3a60neBaHNiA, CTPECCOB, BPeAHbIX MPUBbIYEK  (KYpPeHWs,  ankoronvsma,
HapKOMaHuK); NpaBu NOBeAEHNS B NPUPOAHON Cpeae;

. OKa3aHWs MNepBOi MOMOLWM TNPWM TpaBMaTMUYECKUX, MPOCTYAHbIX W  APYrux
3a60M1eBaHNAX, OTPABNEHNAX NULLEBLIMU NPOAYKTaMU;

. OLUEHKM  3TUYECKMX  acneKTOB  HEKOTOPbIX  WUCCnefoBaHU B 061acTu
6MOTEXHONOTUN (KNOHMPOBAHWE, UCKYCCTBEHHOE OMNMOJOTBOPEHNE).

2. Obuias xapaKTepucTnKa y4ebHOM ANCUMNINHDI

OcHoBYy nporpaMmMbl COCTaB/ifleT COAEPXKaHue, cornacoBaHHoe ¢ TpeboBaHUAMMU

(hefepanbHOro rocyaapCTBeHHOro ctaHfapTa cpefHero (NosHoro) obuwero o6pasoBaHus
6a30BOro ypoBHS.
OcCHOBY cojepXaHus  MporpamMmbl  COCTaBfAOT  Clefyloline  Befylive — UAew:
OT/IMUYNTENbHbIE MPU3HAKM XXMBOI NPUPO/AbI, ee YPOBHeBas opraHu3ayusa v agonouuns. B
COOTBETCTBMM C HUMW Bblfe/NeHbl CoAepXKaTefibHble JIMHUW: 6MON0rMA Kak Hayka;
bvonornyeckme 3akKOHOMEPHOCTW; MeTOAbl Hay4YHOro MO3HaHWA; K/eTKa; OpraHu3Mm;
nonynauusa; Bua,; aKocuctemol (B TOM yncne buochepa).

B nporpamme oTpakeHbl BaXKHelllMe 3afjayun, cTosuine nepes 6MONOrMYecKOit
HayKOW, pelleHWe KOTOPbIX Hamnpas/eHO Ha pauMoHanbHOe MNpPUPOA0MNO/b30BaHue,
OXpaHy OKpYy>KatolLlei cpefbl U 340POBbS NHOAEN.

Mpn oT6ope cofdepXaHuUs WCMONb30BaH KynbTypocoobpasHbli noaxon, B
COOTBETCTBMM C KOTOpPbIM OO6yyalouiMecs AOMKHbI YCBOUTb 3HAHUA W YMEHWUS,
HeobXoanMble 18 (OpMUPOBaHUA OOLWEn KynbTypbl, ONpedenstollen afekBaTHOe
NMoBefleHVe YefioBeKa B OKpyXawlei cpefe, BOCTpebOBaHHble B XXU3HUM U B
MPaKTUYeCKON AesTeNbHOCTN.

Ocoboe BHWMaHWE YyAeneHO 3KONOrMYecKoMy 06pa30oBaHWO U BOCMUTAHUIO
obyyarouinmxcs, (HOPMUPOBAHUIO Y HUX 3HAHWUWA O COBPEMEHHOMW EeCTeCTBEHHOHay4HOM
KapTUHe Mupa, UEHHOCTHbIX OpWeHTauuii, 4YTO CBUAETENbCTBYET O TrymaHu3auuu
6ronornyeckoro obpasoBaHums.



Mporpamma npegycmaTpuBaeT (POPMUPOBaHME Yy 00yyatoLMXCA 06LLeHAYUHbIX
3HaHW, YMEHWIN U HaBblKOB, YHWBepCa/ibHbIX CMOCOO0B [AeSATE/NbHOCTU U K/HOYEBbIX
KOMNeTeHUNn. TTpUOPUTETHBIMU U3 HUX NPU U3YYEHUN BUMONOTUWN SABMAKOTCA YMEHUe
CpaBHMBaTb 6uonornyeckne oOBEKTbI, aHanM3npoBaTb, OUEHMBaTL U 0606LWaThb
CBefleHNs, YMeTb HaX0A4UTb N UCMONb30BaTb UHOPMALUIO M3 Pa3IMUYHbIX UCTOYHUKOB.

OcBoeHMe YyuyebHON AucuMnAnHbl  «Buonorus»  6asnpyeTcs Ha 3HaHUAX
00yyvarLlWmnxcs, MNONYYEeHHbIX NpPU  U3yYeHUU OMONOTNYECKUX MNPEeaMETOB, XUMUMU,
(m3nkn, reorpahmm B OCHOBHON LWKone. OLHOBPEMEHHO caM npeAMET 6MOM0rnm
ABNsAeTcA 6a30BbIM A1 pAfa 6UONOrMYECKUX, CeTbCKOXO3ANCTBEHHbIX, MEAULNHCKUX U
APYTuX cneymanbHbIX UCLUNINH.

[ns ycnewHoro ycBOeHUs 3HaHWiA, NpuobpeTeHns 06yYvatoLMMUCA NPaKTUYECKNX
HaBblKOB, OMblTa CaMOCTOATE/IbHON [eATeNbHOCTY B CoAepXXaHue 06y4yeHuUs
BK/IIOYEHO  BbINO/SIHEHME NabopaToOpHbIX WM MPaKTUYecKux paboT, COO06LLEHWHN,
npoBefeHne 3KCKYpPCUM.

B nporpamme KypCcMBOM BblfefieH Martepuan, KOTOpbIA Npu n3yyeHUn y4vebHOM
ANCUUNANHBI «BNONOrMsa» KOHTPOMK He NOANEXMNT.

OpraHmsayma  WTOrOBOro  KOHTpPoNA  OyfdeT  OCYLWecTBAATbLCA B (hopme
AV depeHUMPOBaHHOIO 3a4eTa Ha NepBoM Kypce.

3. MecTo y4yebHOM ANCUMNANHBI B y4e6HOM N/aHe:

OobuleobpasoBarenbHaa ydyebHad aucumnanHa OY[6.08 buonorna oTHoCUTCA K
npeAgMeTHON  o6nacTu  «ECTeCTBEHHble  HaykKu»  06a30Bbli  YpOBEHb U K
o6LLeobpa3oBaTebHOMY yuyebHOMY LUuKny OCHOBHOW npogeccuoHasnbHO
ob6pasoBaTe/lbHON Mporpammbl CpefHero npogeccuoHanbHOro obpas3oBaHUsA Ha 6ase
OCHOBHOro o06uero o6pasoBaHUs C MNoOyyYeHUem cpefHero obuiero o6pasoBaHuUs
MMKPC c yuyétom TpebosaHnin ®roC CIrO TexHUYecKoro npoguns.

4.Pe3ynbTaTbl OCBOEHUSI YUEBHOW AUCUMMANHBLI - JIMYHOCTHbIE, MeTanpeaMeTHble,
npeiMeTHbIe.

®rOC COO ycrtaHaBnMBaeT TpeboBaHUS K pe3ysibTaTaM OCBOEHWUS 06Yy4vatoLUMUCS

OCHOBHOW 06pa3oBaTe/lIbHON NPOrpaMmsi:
- JINYHOCTHbIM, BK/IKOYalOWMM TOTOBHOCTb M CMOCOGHOCTbL O6yvarLWmMxcs K
CcaMopa3BUTUIO N IMYHOCTHOMY CaMoonpeaeneHnto, CPOPMMPOBAHHOCTb UX MOTUBALLUN
K 06YYeHUI0 U Lie/fleHanpaB/ieHHON No3HaBaTe/IbHON AeATeNIbHOCTU, CUCTEMbl 3HAYUMbIX
coumnanbHbIX W  MEXIUYHOCTHbIX OTHOLEHWN, LEeHHOCTHO-CMbIC/IOBbIX YCTaHOBOK,
OTpaXarLWmMX NMMYHOCTHbIE W FpaXKgaHCKMe Mo3numn B AesiTeNbHOCTW, NPaBOCO3HaHMeE,
9KONIOrMYeCKY KynbTypy, CMOCOBHOCTb CTaBUTb LEMN U CTPOUTb XXU3HEHHbIE MaHbl,
CNOCOOGHOCTb K  OCO3HAHMK  POCCUICKON  rpaXkK4aHCKOM  WAEHTUYHOCTM B
MONMKY/IbTYPHOM COLMYME;
- MeTanpeAMeTHbIM, BK/OYaKOWMM OCBOEHHble O06y4YalWMMMUCA MeXNnpeaMeTHbIe
MOHATUS W YHUBEpPCasibHble Y4debHble [elCTBUSA (perynsiTMBHble, MNO3HaBaTe/bHbIE,
KOMMYHWKATUBHbIE), CNOCOOHOCTb MX UCMO/b30BaHNSA B NO3HaBaTe/IbHON U coLMaibHON
npakTUKe, CaMOCTOATE/IbHOCTb B MJIAaHUPOBAHUW U OCYLLECTB/IEHUM  Yy4eOHOW
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AEeATEeNbHOCTM M OpraHM3auum  y4yebHOro COTpyAHW4YecTBa C negaroramm u
CBEPCTHUKAMM, CMOCOOHOCTb K TMOCTPOEHUIO WHAUBUAYaNbHOW 06pa3oBaTebHOM
TPaeKTopuKn, BNafleHWe HaBblKaMW  Yy4YeOHO-UCCNEeA0BaTeNIbCKOW, MPOEKTHON U
coLMnanbHOM AeaTeNbHOCTH;

-NpeAMeTHbIM:

. OCBOEHMe 3HaHWUIA 0 6uonornyecknx cuctemax (Knetka, OpraHuam, Monynauymsa,
Bug, 3kocuctema); WUCTOpMM Pa3BUTUS COBPEMEHHbIX MpPeACTaBNEHUA O >KUBOWA
NpMpoae, O BbIAAIOLMNXCA OTKPbITUSX B GUONOrMYECKO Hayke; ponnm 6Monornyveckoi
Haykn B (OPMUPOBaAHWN COBPEMEHHON €CTeCTBEHHOHAYUYHOW KapTUHbI MUpa; O
MeTOoAax Hay4YHOro No3HaHus;

. hopMupoBaHue MpeacTaBeHUA O PO U MecTe OGMONOrMM B COBPEMEHHOW
Hay4YHOW KapTUHE MMpa; NOHUMaHWe pPonnm 6Monorum B HOPMUPOBAHUM Kpyrosopa U
(YHKUMOHANbHOIM rpaMOTHOCTU 4enoBeKa AN PeleHmns NPakTUYeCKUX 3aaay;

*  (hbopmupoBaHue YMEHWIA 06BACHATD pe3ynbTathbl 6M0N0rNYECKNX
9KCMEPMMEHTOB, peLlaTh 3/IEMEHTapHbIE 6MON0rMYecKne 3agaun;

. BNnageHne OCHOBOMONAralwWMMM MNOHATUAMM W MPeACTaBNEHUAMU O XKWUBOW
npupoae, €& YPOBHEBO oOpraHuM3auuMyM W 3BONKOLWW; YBEPEHHOE MO0/b30BaHMe
OMONOrMYECKO TEPMUHOMOTMEA WM CUMBOJIMKON; OCHOBHbIMKW MeTOAaMW Hay4yHOro
MO3HaHMA, UCNOMb3YeMbIMU NPU BMONOTMYECKUX UCCNEA0BAHMAX XUBbIX 06BHEKTOB U
39KOCUCTEM: OMuCaHWe W3MepeHune, MpoBeAeHMe HabNAEHWIA; BbISBNEHWE U OLEHKa
aHTPOMONOrMYECKUX U3MEHEHWNI B MPUPOAE;

. pasBUTUE MO3HaBaTe/IbHbIX MHTEPECOB, MHTENNEKTYyaNbHbIX N TBOPYECKMUX
crocobHocTen obyvarowmxcss B Npouecce WU3YyYeHUs OBUONOTUYECKUX  SABMEHWUN;
BblJalOLMNXCA AOCTVMIKEHWUIA OMONOrMK, BOLIEALINX B 0OLLEYEIOBEYECKYIO KYNbTYpY;
CNOXHbIX W MPOTMBOPEUYMBLIX MNYyTeil pa3BUTUS COBPEMEHHbLIX Hay4YHbIX B3r/s/0B,
naen, Teopuia, KoHUenuuii, rmnotes (0 CyWHOCTN N MPOUCXOXAEHUN XKMU3HWN, YeN0BeKa)
B X0/e paboTbl C pa3INYHbIMN UCTOYHUKAMWN MHPOPMALUWK;

e  CchOPMMPOBAHHOCTb COOGCTBEHHOW MO3NLWM MO OTHOLUEHUIO K GMONOrMYECKON
MH(opMaunn, Nonyvyaemolr M3 pasHbIX WCTOYHMKOB, K rN06anbHbIM 3KOMOTMUYECKUM
npo6neMam 1 NyTAM KX PeLLEHKS.



5. Cogep>kaHue yuebHON ANCUNMNTNHDBI.
BBefeHune

O6beKT WM3yyeHUs GuUonormMm - HKuBas npupopa. [pU3HAKM XKUBbIX
opraHnamoB. MHoroo6pasme X1BbIX OPraHM3MoB. Y poBHeBasi OpraHun3aLus XX1Boi
NPUPOAbI 1 3BoNOUMSA. MeTofbl NMO3HAHUS XMBOW NpupoAbl. O6LLMe 3aKOHOMEPHOCTU
6uonornn. MpeamMeT M3y4vyeHUst 0606LWLaIOLLEr0 Kypca «Buonorus», uUenn u 3agayu
Kypca. M3y4yeHWe OCHOBHbIX 3aKOHOMEPHOCTE BO3HWUKHOBEHUS, PasBUTUS U
CYLLLECTBOBAHMS XMN3HW Ha 3emfie M COBPEMEHHOI ee opraHmsauun. Ponb 6uonorun B
(OpPMUPOBAHUN COBPEMEHHOW eCTECTBEHHOHAYUYHO KapTUHbI MUPa W B NPaKTUYeCKOl
neatensHoctn niogeii. CobnogeHWe npaBun  MNOBeAeHMS B Npupofe, GepexHoe
OTHOLLEHMe K 61oNornyecknM 06bekTaM (PacTEHUAM W XKUBOTHBIM U UX COO6LLECTBAM)
M UX OXpaHa.

JeMoHcTpauuun

Buonormyeckne CUCTEMbl Pa3HOro YPOBHSA: K/eTKa, OpraHusMm, nonynsayus,
aKkocucTema, bnocgepa. Llapctea XXnso npupoasbl.

TpeboBaHUA K 3HAHUSAM: MMeTb MNpefcTaBneHne 06 06beKTe U3yveHUs 61MoNornm
- )XKMBOI npupofe, 0 MeTodax uccnefoBaHus B 6uonorun. Kpatkas uctopus pasButus
6unonorun. Ponb 6M0N0rMYECKNX TEOPUIA, naein, rmnoTes B QOPMUPOBaHNUK COBPEMEHHONA
eCTeCTBEHHOHAY4YHOIN KapTUHbI Mupa.

Tpe6oBaHUSA K YMEHUAM: YMeTb 06bACHATH POfb 6MONOTMM B COBPEMEHHOM

obuiecTBe, pPoONb BblAalOWMXCa 6GMONOroB, UeIM W 3afjaynm  Hayku, pas3ivyatb
onucaTefibHbl/, CPaBHUTENbHbIN U 3KCNepUMeHTalbHbI METOAbI.
Buabl camocTosATeNbHOM paboTbi(1y.):
CocTaB/ieH/e OMOPHOr0 KOHCMNEKTa Mo Teme:
1. KpaTkasa ucropus passutua 61onoruu.

Pasgen 1. YHEHUE O KJ/IETKE

2.1.Knetka - oanemMeHTapHasi XWBas CUCTEMA W OCHOBHAs CTPYKTYpPHO-
(hyHKUMOHaNbHAA eMHNLLA BCEX XUBbIX OPraHU3MOB. KpaTkas UCTOPUSA WU3yyYeHUs
KNeTKMN.

2.2.XMnyeckasa opraHusayma Kretkn. OpraHuyeckue U HeopraHu4yeckue
BelecTBa KNETKM W XXUBbIX OpraHnM3MoB. benku, yrnesofbl, NuUnuabl, HYKNENHOBbIE
KNCNOTblI N X POJiIb B KNETKE.

2.3. CTpoeHne N (YHKUMKN KneTku. MNMpoKapnmoTuyeckue M 3yKapmoTuyeckue
KNeTKn. Bupycbl KakK HeK/ieToYHas ¢opma >XU3HM U UX 3HadeHue. bopbba c
BUPYCHbIMK 3a6oneBaHnaMu (CMAL wn ap)llnacTmyecKMin n 3HEPruTUYECKUi
0bmeH. CTpoeHMe U (QPyHKUMM xpomocom. AHK - HocuTenb HacneLCTBEHHOW
NHpopMauunn. MeHeTU4ecKUn Kog. BruocnHTes 6enka. Knetkn u nx pasHoobpasve B
MHOTOK/1IeTOYHOM OpraHusme.



JemoHCcTpaymnmn

CTtpoeHne un cTpykTypa 6enka. CtpoeHune monekyn OHK n PHK. Pennukaums
OHK. CxeMmbl 3HepreTnyeckoro obmeHa u 6uocuHTe3a 6enka. CTpoeHMe KNEeTOK
NMPOKapnoT M 3yKapuoT, CTPOEHWE U MHOroobpasve K/eTOK PacTEHW W >XUBOTHbIX.

CTpoeHune Bupyca. dotorpaumm Cxem CTPOeHUA XpomMocom. Cxema CTPOEHUSA reHa.
MunTos.

TpeboBaHUA K 3HaHMAM: WMeTb MpPeACTaBNeHWe O CTPOEHWUU K/eTKu, 06
OCHOBHbIX 4acTAX W opraHomgax KAeTku, 06 uX (QYHKUMAX. yKapuoTUyeckue w
npokapuoTnyeckme Knetku. CTpoeHne n PyHKLMUU XPOMOCOM.

TpeboBaHMA K  YMEHUAM:  YMeTb  OT/MYaTb  MPOKApUOTUYECKMe 1
3yKapuoTuyeckme KNeTKW, Habnwparb KNeTKM pacTeHUn W XUBOTHbIX  MOA
MUKPOCKOMOM,

CpaBHMBaTb CTPOEHWE KNETOK PAaCTEHUIN U XMUBOTHbIX.

MepeyeHb NpaKTUYeCKNX paboT:

MpakTuyeckaa pabota Nel «MpUroToBsieHNE N ONMUcaHNe MUKpPONpenapaToB
K/1eTOK pacTeHUn.»
Buabl caMocToATeIbHOM paboThbl(34.):

MoAroToBUTL COOBLLEHUSA MO TeMe:

1.0praHunyeckune BelLecTBa pacCTUTENIbHOWN KNETKW, [OKa3aTeNbCTBa UX HaMums B
pacTeHun.

2.IpaKTnyeckne foKasaTenbCcTBa 06pa3oBaHNA OPraHMYeCcKUX BELLECTB B paCTEHUN
nyTem (oTocuHTE3a. [N0oBbIWEHNEe NPOLAYKTUBHOCTU (POTOCMHTE3A B MCKYCCTBEHHbIX
9KONOTMYECKNX CUCTEMAX.

3.CTpoeHue Bupyca.

CocTaB/ieH/ie OMOPHOro KOHCNEKTA Mo Teme:

4.CTpoeHMe N PYHKLUN XPOMOCOM.

Pasgen 2. OPIrAHW3M. PA3SMHOXEHWE W WHOVBUAYAJIbHOE
PA3BNTVNE OPIrAH3MOB

3.1.0praHnsm - eguHoe uenoe. MHoroobpasne opraH1m3mMoB.

3.2. Pa3aMHOXEeHME - BaXKHelillee CBOMCTBO XXMBbIX OpraHM3mMoB. MonoBoe 1 6ecnosoe
pasMHOXeHne. Meino3. ObpaszoBaHMe NONOBbIX K/IETOK U OMOA0TBOPEHME.

3.3.HaMBMAYyanbHOe pasBMTUE OpraHuMaMa. IMOPUOHA/bHbLIA 3Tan OHTOreHesa.
OCHOBHble CTaguM 3MOPMOHANbLHOrO pas3BuTMs. OpraHoreHes. MoOCTIMOGPUOHANbHOE
passuTue. CXOACTBO 3apobllleli NpeacTaBUTENei pasHbIX FPynmn MO3BOHOYHbLIX Kak
CBUETENbCTBO WX 3BO/MIOLMOHHOIO POACTBA. [PUUMHBI HapyLIEHUA B pPasBUTUM
OpraHusmoB. WHAMBMAyanbHOe pa3BUTME YeNoBeKa. PenpogyKTUBHOE 3/10POBbLE.
MocneacTBuA  BAUSIHWMA  afIKOrosisl, HWKOTUHA, HAPKOTMYECKUX  BeLLecTs,
3arpsis3HeHNs cpefbl Ha pasBUTME YesloBeKa.



JemoHcTpaunmn

MHoroo6pasue opraHnsmoB. OOMeH BELLECTB M NpeBpaLleHne 3HePrun B KNeTKe.
doToCuHTe3. [lenleHMe KneTkn. MwuTo3. becnonoe pasMHOXEHME OpPraHn3MoB.
Ob6pa3oBaHMe  MNOMOBbIX  KNeToK.  Meio3.  OnnogoTBOpeHMe Yy  pacTeHUid.
NHouBmnayanbHoe pa3BuTMe opraHusma. Tunbl  MNOCTIMOPUOHANLHOIO  PasBUTUA
YXUBOTHbIX.

TpeboBaHUSA K 3HAHUAM: MMeTb NpeAcTaB/ieHNe 06 MHAMBMAYaANbHOM Pa3BUTUM
opraHmama  (OHTOreHe3), 0 TMpPUUYMHAX  HapyLIEHWA  pa3BUTUS  OpPraHU3MOB.
NHouBmnayanbHoe pas3BuTWe 4YenoBeka. PenpoaykTMBHOe 340poBbe. [locnedcTsus
BAUAHUS aNKOrons, HWKOTMHA, HApPKOTMYECKUX BELeCcTB Ha pa3BuMTME 3apojbllla
yenoBeka.

TpeboBaHUA K YMEHUAM: YMeTb 00BbACHATb OTpULaTeNIbHOE BAUAHWE aiKorons,
HUKOTMHA, HapPKOTUYECKUX BELLeCTB Ha pa3BuUTUe 3apofbllla 4esnioBeka, BUAHUE
MyTareHoB, 3KO/IOrMYeCcKMX (hakTopoB Ha OpraHM3m YenoBeka.

BbisiBleHMe W onucaHMe NPU3HAKOB CXOACTBa 3apofbllleit 4YenoBeka W Apyrux
MO3BOHOYHbIX KaK [0Ka3aTeNIbCTBO MX 3BOIIOLMOHHOIO POACTBA.

NabopaTopHaa pa6oTa Ne3 «BbisiBNeHMe U onNucaHMe NPU3HAKOB CXOACTBA 3apOfblLLei
4yenoBeKa M ApPYrux No3BOHOYHbLIX KaK [oKa3aTe/IbCTBO UX 3BOIIOLMOHHOIO POACTBA».
MepeyeHb NpakKTUYecKUX paborT :

MpakTuyeckass pa6ota Ne 2 «BblsiBNeHME W ONWCaHMEe MPU3HAKOB CXOACTBA
3apobillieil  4yenoBeka W APYrMx MNO3BOHOYHbIX KaK [l0Ka3aTeNbCTBO  UX
3BOJTOLIMOHHOI0 PoACTBa.»

Buabl caMocTosTeNbHOI paboTbl(54.):
MoAroToBMTbL COOBLLEHNS MO TEME:

1. MpoKapuoTnyeckne opraHm3Mbl U X Pofib B GUOLIEHO3aX.
2. BnusHue KypeHus, ynoTpe6/eHns ankorons u HapKoTUKOB poanTensMu Ha
3aM6pPMOHaNbLHOE pa3BUTME pebeHKa.
3. PenpoayKTUBHOE 3[10POBbE.
CocTaB/IeHMe ONOPHOro KOHCMEKTA Mo TEME:
4.0CHOBHbIE CTaAUW 3MOPUOHANILHOTO Pa3BUTHS.
5. O6pa3oBaHue NONOBbIX KNETOK U OMNNOA0TBOPEHME.

Pasgen 3. OCHOBbI TEHETUKW N CENEKLUANI

4.1. [[eHeTMKa - Hayka O 3aKOHOMEpPHOCTAX Hac/eACTBEHHOCTU
M3MEHYMBOCTM  opraHusmoB. [.MeHaenb -  OCHOBOMOJIOXKHUK  TEHETUKMU.
[TeHeTMYecKaa TepMMHONOITUA N CUMBOAMKA. 3aKOHbl TEHETUKWN, YCTaHOBJ/IEHHbIe [
MeHaenem. MoHOrnépngHoe ”n AUrMOPUAHOE CKpewmBaHMe XpPOMOCOMHas Teopus
HacnefACTBEHHOCTU. B3aumopgeicTBue reHoB. leHeTuka nona. CuenjeHHOe C NOAOM
HacnefoBaHme, 601e3HM 4YenoBeka, 3HaYeHUe FTeHETUKW ANS CeNeKUUN N MeanLUHbI.
HacneacTBeHHbIE UX NPUYMHBLI N NpounakTuka. 3aKOHOMEPHOCTU U3MEHUYMBOCTM.



HacnefgcTBeHHas, Uan, reHoTMnn4yeckaa M3MeHUYMBOCTL. MO,CI,I/ICbI/IKaU,I/IOHHaFI, nnun
HeHacneacTBeHHaaA , USMEHYUNBOCTbD.

4.2. FeHeTMKa - TeopeTUUeckass OCHOBa cenekumu. OjomallHUBaHUe
XVMBOTHbIX W BblpalWlMBaHNe Ky/NbTYpPHbIX PacTeHWn - HayvaNbHble 3Tanbl
cenekuuun. Yuenne H.MN. BaBuioBa 0 LEHTPax MHOroo6pasnsi U MpoucxXoxXxaeHus
KYNbTYPHbIX  pacTeHWin. OCHOBHblIE  METOAbl  Cenekuun:  ruépuamsaumus u
NCKYCCTBEHHbI 0T60P. OCHOBHble JOCTUXKEHUS COBPEMEHHON Cenekunmn KynbTYpPHbIX
pacTeHWii, AOMaLIHUX >XMBOTHbLIX M MUKPOOPraHM3MoB.BepexnMBoe NPOU3BOACTBO
BUOTEXHONOINS, €e [OCTUXKEHMS U MEepPCreKTUBbl Pa3BUTUA. IOTUUYECKME acneKThbl
HEKOTOPbIX [JOCTUMKEHUA B GUOTEXHONOrMK. KNOHWpOBaHWE >XUBOTHbIX (NMPOGMEMBI
KNOHMPOBAHUSA YeNoBeKa).

TpeboBaHUA K 3HAHUAM: NIMeTb NpefAcTaB/eHNe 0 reHeTUKe, Kak TEOpeTUYeCKOoM
OCHOBbI cenekunn. Cenekuns. Yuenune H.M.BaBnioBa o LeHTpax MHOroo6pasums u
MPOUCXOXAEHUA KYNbTYPHbIX pacTeHin. OCHOBHbIE METOAbI Cenekuun: rubpmamsanms,
NCKYCCTBEHHbI 0TOOP. BUOTEXHONOMUSA, €€ AOCTVXKEHMNSA, NEPCMEKTMBLI Pa3BUTUS.
ATMYECKMEe acneKTbl Pa3BUTUA HEKOTOPbIX UCC/IEL0BaHN B GUOTEXHOIOM UM
(KnoHMpoBaHMe YenoBeka).

TpeboBaHUA K YMEHUAM: YMeTb pellaTh 3/1leMeHTapHble reHeTU4YecKune 3agayu,
aHanM3nMpoBaTh M OLEHMBATb 3TUYECKNX aCMeKTOB Pa3BUTUA HEKOTOPbIX UCC/ef0BaHNI
B GUOTEXHO/I0rUN.

demoHcTpaunmn

MoHOrn6puaHoe 1 ANrM6prMaHoe CKpelmBaHns. MepeKpecT XPOMOCOM.
CuenneHHoe HacnefoBaHune. MyTauumn. LIeHTpbl MHOroo6pasunsi U NPONCX0XAeHWS
KY/NIbTYPHbIX PACTEHUI 1 AOMALLHUX XWUBOTHbIX. TMGpuan3aums. VNICKYCCTBEHHBbII
oT6op. HacneacTBeHHble 60M1e3HN YenoBeKa. BnusiHne ankoronmama, HapKkomMaHuu,
KYPEHUS Ha HacneACTBEHHOCTb.

MepeyeHb NpaKTUUYECKMX paboT:

MpakTuyeckast pa6ota Ne 3 «PelleHMe 3n1eMeHTaPHbIX FeHeTUYECKMX 3a4au».
Buabl camocTosiTeNlbHOW paboTbi(54.):

MoAroTOBUTb COOGLLEHMS MO TEME:

1 MicTopus NPOUCXOXAEHWUS OTAENbHbLIX COPTOB KY/MbTYPHbIX PacTeHWIA.
2. icTopus pa3BMTUA 3BONOLMOHHBIX nael oo Y.[apBuHa.

3. LLeHTpbl MHOr006pasns 1 NPOUCXOXAEHNS AOMALLHUX XWUBOTHbIX.

Pasgen 4. TIPOUNCXOXAOEHWE 1N PA3BUTUE J>XXWU3HW HA
3EMJIE.OBOJTIOLUMNOHHOE YUYEHWE

4.1 MponcxoxaeHne M HavanbHble 3Tanbl PasBUTUA XU3HW Ha 3emne. TMnoTesbl
MPOUCXOXKAEHNA XWU3HU. N3yyeHne OCHOBHbIX 3aKOHOMepHOCTEI7'I BO3SHUKHOBEHUA,
pasBUTUA N CYLLECTBOBAHUA XN3HM Ha 3eM/e. Y CNoXHEHNE XXUBbIX OpraHn3MoB B
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npouecce aBonUMN. MHOroo6pasne XX1UBOro Mupa Ha 3emMsie U COBPEMEHHAs! ero
opraHusauus.

4.2 icTopua pa3BUTUA 3BONMKOUMOHHBLIX naenh. 3HadyeHne paboT K. JInHHes, XK.b.
Jlamapka B pa3BuUTUKN 3BOJIOLUNOHHBIX UAe B 6MoNorMn. 3BOMKOLNOHHOE YYeHUe
Y. [OapBuHa. EcCTecTBeHHbI 0T60p. Posb  3BOMOUMOHHOIO Y4YeHUs B
(hOpMUpPOBaAHNMN COBPEMEHHOM eCTECTBEHHO-HAYYHOWN KapTUHbI MUpa.

4.3 MUKPO3BOMOLUNS U MaKposBonouus. KoHUenuus BuAa, €ro KpuUTepumu.
Monynsumns - CTPYKTYpHas eAnHULA Buaa M 3BosoUnn. CUHTETUYECKAs TEopus
3BoNoLUN. MUKpo3Bontounsa. Makpoasontouus. lokasaTeNlbCTBa 3BOMOLUN.

TpeboBaHMS K 3HaHUAM: IMeTb NpeAcTaBneHne 0 BKNafe Bblgatoumuxcs (B TOM
YMCNE OTEYECTBEHHbIX) YUYEHbIX B Pa3BUTWE GUONOrMYECKOl HayKW, 3HaTb OCHOBHbIE
MONOXXEHMNS 3BONOLMOHHOIO YUYeHNS.

Tpe6oBaHUS K YMEHUAM: YMeTb 06BACHATb MPUUMHBI U PAKTOPbI 3BOMHOLUN,
N3MEHSEMOCTb BMI0B, HEOOXOAMMOCTb COXpaHeHNss MHOroo6pasuns BUAOB,
pellaTb 3/eMeHTapHble GMONOrMYecKne 3afadn, OnucbiBaTb 0COBEHHOCTM BMAOB
Mo MOP(ONOrMYECKOMY KPUTEPUIO.

Buabl camocTosiTeNbHON paboThbi(44.):

HanucaHune coobLeHns no Teme:

1. ABnXyLLmMe CUibl 3BOTHOLUN.

2. KoHuenuua Bnaa, ero Kkputepuu.

3. OCHOBHbIe HanpaBneHWs 3BOMOLNOHHOIO Nporpecca.

Pasgen 5. MPONCXOXAEHWNE HE/TOBEKA.

5.1 AHTpoOnoreHes.

JBonoyna npmumatos. CoBpeMeHHbIe TUNOTE3bl 0 MPOUCXOXKAEHNN Yesl0BeKa.
Jloka3saTenbCcTBa pPoACTBa YenoBeKa C MIEKONUTAaOLWNUMU XXNBOTHLIMU.
STanbl 3B0J1IOLMN YeN0BeKa.

5.2 YenoBeyeckue pachl.

PoacTBO M eJMHCTBO NPOUCXOXKAEHNA YenoBeYeCKUX pac. Kputnka pacmsma.

JemMoHcTpaymu

UepTbl CX0ACTBA M pa3Nnyns YenoBeKa N XXUBOTHbIX.

UepTbl CXOACTBa Ye/Nl0BeKa U NPUMaTOoB.

[MpoucxoxaeHne YenoBeka.

UenoBeyeckue pachl.

TpeboBaHUSA K 3HAHUAM: 3HaTb COBPEMEHHbIE TMNOTE3bl O MPOUCXOXAEHNN
yenoBeKa.

TpeboBaHUA K YMEHUAM: YMeTb 00bACHATL A0Ka3aTeIbCTBa POACTBA Ye/loBeKa C
MIEKONMUTaOWNMKN XNBOTHLIMU, 3Tanbl 3BOMIIOLUN Ye/0oBeKa.
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Buabl camocToATe/IbHOM paboTbl (24.

1.YepTbl CX0ACTBA M pa3nmumns venoBeKa M KUBOTHbIX.
2.MpouncxoxeHne Yenoseka.

3.Yenoseyeckune pachi.

Pasgen 6. OCHOBbI SKOJ10T'1IN

6.1. OKOMorusi - Hayka O B3aUMOOTHOLUEHMAX OPraHM3MOB MeXay co6oi u
OKpYXaloLlein cpeaoin. OKONOrM4YecKue cuUCTeMbl. BuaoBas M NpPOCTpaHCTBEHHas
CTPYKTypa 3KocucTeM. [uLLeBble CBSI3W, KPYroBOPOT BeLLECTB M MNpeBpalleHne
3HepPrMm B I3KocucTeMax. MexXBUAOBble B3aMMOOTHOLLUEHUSS B 3KOCUCTEME:
napasnTU3M,XMLLHNYECTBO,KOHKYPEHLMA,CUMON03.  T1pUUYnHbl  YCTOWYMBOCTU U
cMeHbl 3kocucTem. Cykueccun. WCKYCCTBEHHbIE COO0OLLECTBA - arpo3KOCUCTEMbI U
YP60O3KOCUCTEMBI.

6.2. buocthepa - rnobanbHas 3kocuctema. YdeHue B.W. BepHaackoro o
bvoctepe. Ponb XMBbLIX O0praHM3sMoB B Owuocgepe. buomacca. Kpyrosopot
BaXKHENLWNX BMOreHHbIX 371eMeHTOB (Ha MpuMepe yrnepoga, asota u Ap.) B 6uocgepe.
N3meHeHnA B 6uoctepe.bepexnnBoe nNpon3BOACTBO : lMocneacTsus LeATENbHOCTH
Yye/loBEKa B OKpYXXaloLlein cpefe. Bo3gencreme npon3BoACTBEHHOW AeATeNIbHOCTU Ha
OKpyXarwlly cpegy B ob6bnactm cBoel 6yayuleii npodeccnn. [nobanbHble
9KOMOrNYeckKne npobnembl U NyTU UX PelleHns. IKONOrMa Kak TeopeTmyeckas OCHOBa
paLvoHaNbHOro MPUPOLOMNO/Ib30BAHMUA W OXpaHbl npupogbl. Hoochepa. [Mpasuna
NnoBeAeHNs NOAEN B OKPYXXatoLen NpUpoaHON cpeae.

JemMoHcTpaumnmn

JKonornyeckne aktopbl WU UX BAUAHWE Ha OpraHuM3mbl. MexXBugoBble
OTHOLUEHWNS:  KOHKYpPeHuMs, CUMOMO3, XMLHMYECTBO, MapasuTu3M. HApPYyCHOCTb
pacTuTeNbHOro coobuiectsa. luwiesble Lenu M ceTu B OMOLEHO3e. IKONOTMYECcKue
nupammabl. Cxema 3skocucTembl. KpyroBopoT BeLeCcTB W MNpeBpalieHne 3Heprum B
akocucteme. bBuocgepa. Kpyrosopot yrnepoga (azota m ap.) B 6uochepe. Cxema
arpoakocuctembl. Oco60 oxpaHseMble NPUPOLHbIE TeppUTOpPUM Poccuun.

Tpe6oBaHUA K 3HaHUAM: 3HaTb CYLUHOCTb 6MOMNOFMYECKMX MPOLECCOB B
aKocucTemax u buoctepe, CTPOEHME 3KOCUCTEM, KPYroBOPOT BELLECTB U MpeBpaLleHue
3HEPruM B 9KOCKUCTEMAX M BUoCchepe.

Tpe6oBaHMA K YMEHUAM: YMETb 06bACHATb PasBUTUE U CMEHbI 3KOCMCTEM, BbISIBNIATH
aHTPOMNOreHHbIe U3MEHEHUS B 9KOCUCTEMAX CBOEA MECTHOCTW, CPaBHMBATb NPUPOAHbLIE
9KOCMCTEMbI 1 arpo3KOCUCTEMbI CBOEI MECTHOCTU U [1eNaTh BbIBOAbLI U 0606LLEHNS Ha
OCHOBE CPaBHEHWS U aHann3a, aHanu3NpPoBaTh U OLIEHMBATbL rN106anbHble 3KOMOTMYECKMe
Npo6emMbl U UX peLleHns, NOCNeACTBUS COBCTBEHHOW AeATENbHOCTY B OKPYXKatoLLeld
cpefe, U3yvaTb U3MEHEHUS B 9KOCUCTEMAX Ha GUOMOTMYECKUX MOJENSIX.
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Buabl camocToATeNbHOW paboTbl(64.):

MoAroTOBUTL COOGLLEHMS MO TEME:

1. Bo3aeiicTBME 4enoBeka Ha NPUPOAY Ha Pas/IMYHbIX  3Tanax pPasBUTUS
UesI0BEYECKOro 06LLEecTBa.

2. BuoLUEeHO3bl (3KOCMCTEMbI) PAa3HOr0 YPOBHSA M UX COMOAUYMHEHHOCTbL B FN06GanbHONM
aKocucTeme - 6uocepe.

3. Myt noBblWeHUs  6MONOrMYECKO  MPOAYKTUBHOCTU B UCKYCCTBEHHbIX
3KOCMCTEMAX.

4. PaunoHanbHoe WCMNONb30BaHME W oXpaHa (KOHKPETHbIX) HeBO30GHOBUMbIX
MPUPOAHbLIX PECYPCOB.

5. Oco60 oxpaHsemble MPUPOAHbIE TeppUTOPUMN Poccun.
6. KpyrosopoT yrnepoga (asota u gp.) B buocdgepe.

Pasgen 7. BUIOHNKA

7.1. BMOHMKA KaK OfHO W3 HanpaBfeHWn OUONOTUM U KUBEPHETUKMU,
paccMaTtpuBalollee 0COGEHHOCTM  MOP(O(MM3NONOTUYECKO  OpraHM3aLuun  XXUBbIX
OpraHM3MoB U MUX WUCMO/b30BaHWe ANS CO3[aHUS COBEPLUEHHbIX TEXHUYECKMUX CUCTEM W
YCTPOACTB MO aHaNOrUN C XXUBbIMK CUCTEMAMMU.

demoHcTpaunmn

Mogenu cknag4yaToil CTPYKTYpbl, WCMO/Mb3yeMO B CTPOUTENbCTBE. TpyGuaTtble
CTPYKTYPbI B XXVBOI NPUPO/E U B TEXHUKE. A3POANHAMUYECKE W TMAPOAMHAMMUYECKNE
YCTPOWCTBA B XKMBOW NPUPO/E U B TEXHUKE.
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Ne
TEMbI

6. TemaTuyeckui nnaH obuieobpasoBaTe/lbHON YHEOHON ANCLUNNNHbI

OY[16.09 buonorus

HanMeHoBaHVe pa3aesnoB 1 Tem KonmuecTBo YacoB ayTOpHOI CamocTosiTe/lbHas
Harpysku pa6oTa
Bcero MpakTnyeckue n
labopaTopHble
paboThbl
BeepfeHue 1 0 1
Pasgen 1. YueHue 0 KneTke 5 1 3
Pasgen 2. OpraHusm. 4 1 2

Pa3smMmHOXXeHne n

NHANBUAYa/IbHee pa3BUTHe

OpraHu3moB

Pasgen 3. OCHOBbI FeHETUKMK U 8 1 5
ceneKkumum

Pa3gen 4. MponcxoxaeHune un 8 2
passuTUe XXN3HN Ha 3emMre,

yUeHue.

Pa3gen 5. MpoucxoxaeHune 3 3
yenoBeKa

Pa3gen 6. OCHOBbI 3KO/IOM I 5 0 2
Pa3gen 7.6uoHMKa 2

WToro: K§ 3 B

7. XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEBEHOW
OEATE/NIBHOCTU CTYAEHTOB

CopepxxaHue
06y4YeHuns
BBegeHue

Xnmmyeckas
opraHmsauyums
KeTKU

CTpoeHue u
MYHKUNN KNETKK

XapakTepucTuKa OCHOBHbIX BUAOB AeATE/IbHOCTU
CTY[EHTOB (Ha ypOBHE Yy4ebHbIX AeCTBNIA)
O3HakoM/ieHne ¢ 6GMONOrMYECKUMW CUCTEMaMM Pa3HOr0  YPOBHS:
K/IETKOW, OpraHu3moM, Monynsumen, 3KOCUCTEMOWN, Ourocdepoii.
OnpegeneHve ponu  6uonorMn B (POPMUPOBAHUN  COBPEMEHHOWA
eCTEeCTBEHHO-HAYYHOW KapTWHbI MMpa 1N NPaKTUYeCKOn AeATeNIbHOCTH

Noaein.
O6yueHne cobOAeHMIO NpaBUa NOBeAEHNSA B Npupode, 6epexxHomMy
OTHOLLIEHUIO K BMOM0rMYeCKUM 06beKTaM (PacTeHUsAM Y XXMBOTHLIM Y
NX COOOLLECTBAM) N UX OXpaHe

YYEHWE O KJIETKE
YMeHne NpoBOANTL CPaBHEHWE XUMMWYECKOM OpraHv3alym >XXUBbIX U
HeXUBbIX  00beKTOB.  [lonydyeHve  nNpeAcTaBfieHUss 0 Ponu
OpraHn4ecKmx
N HEOPraHWYeCKMX BELLECTB B K/eTKe
M3yyeHre CTpPOEHUA KI/ETOK 3yKapuoT, CTPOEHWUS U MHOrootpasus
K/IeTOK PacTEHUA N XXMBOTHbIX C MOMOLLbIO MUKPOMNPenapaTos.
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O6MeH BeLLecTB ”
npesBpaLleHme
3Heprun B KNeTKe

YKN3HEHHbIN UNKN
K/IETKN

OPIrAHN3M.

Pa3smHOXeHUe
OpraHn3mMoB

NHavBunayanbHoe
pasBuTue
opraHusma

NHauBunpyanbHoe
pasBuTue
yesioBeka

3aKOHOMEepPHOCTU
N3MEHUYMBOCTH

OcCHOBbI cenexkymmn
pacTeHniA,
YXXNBOTHbIX U
MUKPOOPraHM3MoB

HabntoaeHre KNEeTOK PacTeHUId M XXMBOTHbLIX MOJ MUKPOCKOMOM Ha
roToBbIX MWKpoMnpenapatax, WX onucaHuwe. [pPUroToBneHne U
onucaHne MUKPOMNpPenapaToB KNeTOK PacTeHWA.

CpaBHeHMe CTPOEHUS KETOK PacTeHWii M XKMBOTHbIX MO FOTOBbLIM
MUKponpenapaTam

YMeHMe CTPOUTb CXEMbl 3HEPreTUYecKoro obmMeHa M GMOCUHTE3a
Genka.

MonyyeHne nNpeacTaB/ieHUss 0 MPOCTPAHCTBEHHOW CTPYKType 6esnka,
mMoniekyn AHK n PHK

O3HaKOMNeHME ¢ KNeTOYHOM Teopuein CTPOEHNS OpraHn3MOoB.

YMeHMe caMOCTOATe/IbHO MCKaTb foKasaTe/NlbCTBa TOro, UTo K/eTKa
— 3/leMeHTapHas >kumBas CUCTeMa W OCHOBHast CTPYKTYPHO-
(hYHKLMOHa/IbHasA eanMHMLA BCEX XKUBbIX OPraHnU3MoB

PASMHO>XXEHVE N NHONBUAYAJIbHOE PA3BUTUE
OPIrAHM3MOB

OBnageHne 3HaHUAMU O Pa3MHOXEHUW KakK O BadKHEelLLeM CBOMCTBE
XXUBbIX OPraHM3MOoB. YMeHWe CaMoCTOATe/IbHO HaxoAuTb OT/INYUA
MUTO3a OT Melio3a, Onpejenss 3BOJIOLUMOHHYHO POSib 3TUX BWUAOB
LeNeHns KNeTKU

O3HaKoM/leHMe C OCHOBHbIMW CTauMsiMM OHTOreHe3a Ha npumepe
pasBUTUA MO3BOHOYHbIX >KMBOTHbIX. YMeHWe XapakTepu3oBaTb
CTagum MnoCT3MOPMOHA/IBHOTO pPasBUTUA Ha MPUMEpPe YesloBeKa.
O3HaKOoM/IeHNe C MPUYUHAMW HapYLUEHWA B PasBUTUN OPraHn3mMoB.
Pa3BuTe ymeHMA npaBuIbHO (OPMUPOBATL [AOKa3aTes/lbHYyK 6a3y
3BOJTIOLMOHHOI0 Pa3BUTUSA XXMBOTHOIO M1pa

BbisiBNeHne 1 onucaHve Npu3HaKoB CXOACTBA 3apofblLleil YesrioBeKa n
OPYTrMX TMO3BOHOYHbLIX Kak [oKasaTe/lbCTBa WX 3BOJTIOLNOHHOIO
poacTBa.

MonyyeHve npeacTaBieHUA O MOCAEACTBUAX BMSAHUSA  &/TKOrofs,
HUKOTUHA, HAPKOTUYECKMX BELLECTB, 3arpsA3HeHNs cpefbl Ha pasBuTume
N PenpojyKTUBHOE 340POBbe Yesl0BeKa

OCHOBbI TEHETUKW 1 CENTEKLIAU

O3Hakom/ieHne c HacneACTBEHHOM " HeHacneACTBEHHOA
N3MEHUYMBOCTbIO 1 ee 6MON0rMYEeCcKOn POsibI0 B 3BOJTHOLUN

XXVBOro Mupa.

MonyyeHune npeLCcTaBeHNsA O CBA3M FEHETUKU U MeAULMHbI.
O3HaKOM/leHNe C Hac/eACTBEHHbIMU  60Ne3HAMM  YeNoBeKa, WX
NpUYMHaMM 1 NPOUNAKTUKON.
M3ydeHne BANSAHWA  ankoronmama,
HacneiCTBEHHOCTb Ha BUjeomartepuane.
AHanM3 (HeHOTUMNNYECKON M3MEHUYMBOCTWU. BblsiBNeHVe MyTareHoB B
OKpY>KatoLLlel cpefie U KOCBeHHast OLeHKa

BO3MOXHOI0 UX BIMAHWA Ha OpraHu3M

MonyyeHve NpeAcTaBeHNs 0 FreHeTUKe Kak 0 TEOPETUYECKOW OCHOBE
CeneKkumn.

Pa3BuTue MeTanpegMeTHbIX YMEHWI B MNpPoOLEecce HaxoXAeHUs Ha
KapTe LEHTPOB MHOroobpasvsi u MPOUCXOXKAEHUSA  KYNbTYPHbIX
pacTeHu N JOMaLLHNX XXUBOTHbIX, OTKPbITbIX H. V. BaBnnoBbIm.
M3yyeHne meTof0B rmbpuansaLm n NUCKyCCTBEHHOro oTbopa.
YMeHune pasbunpatbCs B 3TUHECKMX acneKTax HEKOTOPbIX AOCTUXKEHWIA

HapKOMaHUW, KypeHust Ha
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B 6MOTEXHONOIrNN: KNOHNPOBaHNN  XUBOTHbLIX U npo6ne|v|ax
K/TOHMPOBaHMA YeNOBEKa.

O3HakomieHne c OCHOBHbIMU AOOCTVMOXKEHNAMMN COBpeMeHHOVI
cenekuymnn KYNbTYPHbIX paCTEHMIZ, AOMaLLUHUX  XWMBOTHbLIX U
MMUKPOOPraHM3mMoB

MPONCXOXAEHWVE N PASBUTUE XXN3HW HA 3EMJIE. 9BOJTFOLUMOHHOE

MpouncxoxaeHue n
Ha4vasibHble
aTanbl pa3BuUTUA
XXN3HN Ha 3emne

VicTopusa passutus
3BO/TIOLMOHHbIX
naen

MwuKposBonouua
1N MaKpo3Bo/oLuA

AHTpOMoreHes

YefioBeyeckme
pacbl

JKoorma — Hayka
0

B3aVMMOOTHOLLUEHUAX
OpraHnM3sMoB MexXxay

YYEHWE
AHa/IM3 1 oLUeHKa Pas3/IMYHbIX TUMOTe3 NPOUCXOXKAEHUA XN3HN.
MonyyeHne npeacTaBneHUs 06 YC/IOXHEHUN >XMBbIX OPraHnM3MoB Ha
3em/sie B npoLiecce 3BOJTHOLUN.
YMeHue  3KCNepuMeHTa/lbHbIM — MNYyTEM  BbISABNATb  afjanTUBHbIE
0COBEHHOCTM  OpraHuU3MoB, WX  OTHOCWUTENIbHbI  XapakTep.
O3HaKoM/IeHWe C HeKOTOPbIMW  MPEeACTAaBUTENAMU  PeaKUX U
ncyesaroLmMx BUA0B PACTEHUIN U XXUBOTHbIX.
MpoBeaeHWe onmvcaHUa ocobeit 0AHOro BMAa No MoOpgonorMyecKoMy
KPUTEPUIO MpPU  BbIMOMHEHUM nabopaTopHOM paboTbl. BbisBieHWe
YyepT NPUCNOCO6/IEHHOCTM OPraHM3mMoB K pasHbIM cpejamM 06uTaHuA
(BOA4HOI, Ha3eMHO-BO3AYLLHOM, NOYBEHHOW)
M3ydeHre Hacneamns 4enoBeyecTBa Ha MpUMepe 3HAKOMCTBa C
NCTOpUE pasBUTUSA 3BOTIOLMOHHBIX Uaein K. JlIuHHes, XK. b. Jlamapka
Y. [MapsnHa. OueHMBaHWE pPOAM  3BOSIIOUMOHHOIO Y4YeHUA B
(hOPMMPOBAHUN COBPEMEHHOW eCTECTBEHHO-HAYYHOM KapTUHbI MUpa.
Pa3BuTMe CMOCOBHOCTM HACHO W TOYHO WM3NaraTb CBOW  MbICN,
NIOTMYecKn 060CHOBbLIBaTb CBOK) TOYKY 3pEHUS, BOCMPUHUMATb U
aHa/IM3npoBaTb MHEHUSA CobecefHVWKOB, MpU3HaBas MNpasBo APYroro
Ye/loBeKa Ha MHOe MHeHwue
O3HaKoM/IeHMe C KOHUenuuein Buaa, ee KpuTepusamn, nopoop
NPVYIMepPoB TOr0, YTO NOMYNAUUA — CTPYKTypHas efuHuLa Buga w
3BOJIIOLMMN.
O3HaKoM/leHNe € [ABWXKYLWMMUCA  CUlaMu  3BOIIOLMUM U ee
[oKa3zaTe/NlbCTBaMMU.
YCcBOeHWe TOro, YT0 OCHOBHbIMW Hanpas/ieHUAMU 3BOJTIFOLVNOHHOIO
nporpecca SABNAIOTCA 6MONOrMYECKUA Nporpecc M 6UONOTMYECKNIA
perpecc.  YMeHue  oOTCTamBaTb  MHeHMe, O  COXpaHeHWUW
O6M0M0rMYecKoro  MHoroobpasvsi  Kak OCHOBe  YCTOMYMBOCTMU
6uoctepbl U MPOrpeccMBHOrO ee pPasBUTUA. YMeHUe BbISBMATb
NPUYUHbI BbIMUPaHUA BU0B

MPONCXOXAEHWE HE/TOBEKA
AHa/IM3 1 OLeHKa Pas3InyHbIX FMMoTe3 0 MPOUCXOXAEHUM YenoBeKa.
Pa3BuTve yMeHUsA CTPOUTb A0KasaTeslbHYH 6a3y Mo cpaBHUTE/IbHOM
XapaKTepUCTNKE YesloBeKa 1 NPMMaToB, JoKas3blBas UX POACTBO.
BbisiBNeHVe 3Tanos 3BO/IOLMM YesloBeKa.
YMeHMe [oKa3biBaTb PaBeHCTBO Ye/I0BEYECKUX pac Ha OCHOBaHUWN UX
POLCTBA M e4UHCTBA NPOUCXOXAEHNS.
Pa3BuTue TONepaHTHOCTW, KpWUTMKA pacusMa BO BCEX €ro
NPOSIBNIEHNAX
OCHOBbI 3KO/10I' M

3y4deHne 3Ko0rn4eckunx YakTopoB 1 UX BANAHWUA HA OpPraHn3Mbl.
3HaKOMCTBO C 3KOJIOTMYECKMMM CUCTEMamu, WX BWLOBOW U
NPOCTPaHCTBEHHOW CTPYKTypamu. YMeHWe 06bACHATb MNPUYMHBI
YCTOMUYMBOCTU N CMEHbI 3KOCUCTEM.
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coboii
OKpY>XatoLein
cpepnon

Buoctepa —
rnob6asibHas
aKocucTema

Buocdepa n
yenioBeK

B1oHMKa Kak oHO
N3 HanpaseHWI
oronornm u
KN6EepHETUKMN

O3HaKOM/IeHMe  C  MEeXBWAOBbIMM  B3aMMOOTHOLLUEHUSIMA B
3KOCUCTEME: KOHKYpPeHLMel, CUM6K1O30M, XULLLHUYECTBOM,
napasmTU3MOM.
YMeHUe CTPOUTb SPYCHOCTb PacTUTE/IbHOr0 COO06LLEeCTBa, MULLEBLIE
Lenu 1 ceTu B 61UOLLEHO3e, a TakXKe 3KOI0rMYecKme nupaMmabl.
3HaHWe OTNNYUTE/bHBIX MPU3HAKOB WUCKYCCTBEHHbIX COO06LLECTB —
arpoakocucTemMbl 1 Yp603KOCUCTEMBI.
OnucaHve aHTPOMNOreHHbIX U3MEHEHU B eCTECTBEHHbIX MPUPOAHbLIX
nanfwaprax cBoeil MECTHOCTH.
CpaBHUTE/IbHOE OMWCaHWe OfHOM W3 eCTeCTBEHHbIX MPUPOAHbIX
cuctem  (Hanpumep, feca) W KaKoW-HMOYAb  arpo3KocucTeMbl
(Hanpumep, MLWEHWUYHOro Nos).
CocTaB/ieHMe CXeM Mnepefayvn BELLECTB W 3Hepruum no LensMm nuTaHns
B NPUPOAHON 3KOCUCTEME M arpoLeHo3e
OsHakoMneHue ¢ ydeHuem B. W. BepHagckoro o 6uoctepe Kak o
rno6anbHOM 3KocUCTEME.
Hannuve npegctaBrieHMss 0 CXeMe 3KOCUCTEMbl Ha Mnpumepe
6uoctepbl, KpPyroBopoTe BeLeCTB W TMPeBpaLLEHUN 3Heprum B
6rnocpepe.
YMeHVe [0Ka3blBaTb pPO/ib >KMBbIX OpPraHM3MoB B Ouoctepe Ha
KOHKPETHbIX MpumMepax
HaxoxgeHve cBA3M W3MeHeHUA B Ouocepe € MNOCNELCTBUAMM
[eATeNIbHOCTU YenoBeKa B OKPY>KatoLLen cpege.
YMeHune onpeaensite BO3AeNCTBUE MPOM3BOACTBEHHON AeATENbHOCTU
Ha OKPYXXatoLLy0 cpefly B 06/1acTy cBOeld byayliein npogeccum.
O3HakoM/ieHne € rno6asibHbIMM  3KO/IOTUYECKMMU  NpobieMaMn r
YMeHMe onpesensTb NyTU UX peLleHns.
OnucaHne M NpakKTUYecKoe CO3[aHue WCKYCCTBEHHON 3KOCUCTEMbI
(MpecHOBOAHOI0 akBapuyma). PeLLeHme 3KO/I0rM4ecKmnx 3agau.
[JeMOoHCTpUpoBaHMe YMeHUS MOCTAHOBKM  Uenel  [esATeNlbHOCTH,
NJaHNPOBaHUA  COOCTBEHHOW  AeATeNIbHOCTM  ANS  AOCTUXEHUS
NnocTaBfIeHHbIX Uenei, npeiBUAeHUA BO3MOXHbIX Pe3y/nbTaToB 3TUX
[JEeNCTBUIA, opraHM3aumMM CaMOKOHTPOMIS WM OUEHKM MOyYeHHbIX
pe3ynbTaToB.
O6yueHune cob604eHMI0 MpaBua NOBeLEHUA B Npupose, 6epexkHoMy
OTHOLLEHUIO K OMOM0rMYecKMM 06beKTaM (PacTeHUsIM, XMBOTHbBIM Y
NX coobLuecTBamM) 1 UX oXpaHe

BVMOHUNKA
O3HaKOM/IeHMe C MNpUMepamMm WUCMOJb30BaHUA B XO3ANCTBEHHOW
JeATeNlbHOCTU tofell MOP(OMYHKLMOHA/IbHBLIX YepT OpraHusaumnm
PacTeHUn M >XMBOTHbIX MPU CO34aHUN COBEPLUEHHbIX TEXHUYECKUX
CUCTEM M YCTPOMCTB NO aHasIorMu ¢ XMBbIMU CUCTEMAMMN.
3HaKOMCTBO C TpybyaTbiMM CTPYKTYypamMu B >KMBOW npupoge u
TEXHUKE, a’poMHaMNYECKUMMU n rMAPOANHAMNYECKMMN
YCTPOACTBaAMU B XXMBOW NMPUPOAE N TEXHUKE.
YMeHUe CTPOMTb MOLENN CKagvaTol CTPYKTYpbl, UCNO/b3yeMble B
CTPOUTENLCTBE
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8.YuebHo - MeETOANYECKOE N MaTEPUAJIBHO - TEXHNYECKOE obecneyeHue

nporpamMmmbl y4ebHOM ancuMnanHbl. MporpaMmsl ANCUUNANHBI TPEOYeT Hannums
KabunHeTa buonorun.

TexHNYecKune cpeacTBa 00yveHUA: KOMMbIOTEP, NPUHTEP, NPOEKTOP, NPOrpaMMHoe
obecrneyeHne 06LLEro M NPodeccnoHanbHOro Ha3HavyeHUs, KOMM/IeKTbl y4ebHOo-
METOANYECKOWN LOKYMEHTaLNN.

O6opyaoBaHue nabopaTopmum npabounx mecT nabopaTopun:
-nocafoyHble MecTa No KonnMyecTBy 00y4atoLInxcs;
-paboyee MeCTO npenofaBartens;

MepeyeHb yUebHbIX n3aaHnii, IHTepHeT-pecypcoB, JONONHUTENbHOM NuTepaTypbl

OcHoBHas nMTepaTypa

OcHoBHbIe UCcTOYHMKK: 1.KypbaToBa H.C..Ko3nosa E.A..O6wasa 6uonoruns. YuyebHoe
nocobue gns Cro. Hay4yHaa kHura.2019.

JononHnTensHaa nuTepaTypa

0na cTygeHTOB

KoHcTaHTMHOB B.M. 1 gp. Bruonorusa gns npodgeccuin n cneymanbHOCTEN TEXHUYECKOTO
M €eCTeCTBEHHO-Hay4YHOro npodwunien: Y4YebHUK ANA CTYAEHTOB MPOKecCMOHaNbHbIX
obpasoBaTte/lbHbIX OpraHu3auuii, ocsBamBarWwMx npogeccun m cneyuansHoctn Cr1O.-
M.,2017

UYebbiwes H.B.,puHesa I.I".buonoruda: y4ebHUK Ana CTYLEHTOB MNMPOJECCUOHANBbHBIX
obpaszoBaTte/ibHbIX OpraHu3auunii, ocsamBaroWwmMx npogeccun n cneymansHoctn Cr10O.-
M.,2017

TynuknH E.N. O6was 6uonorns ¢ OCHOBaMW 3KONMOTMU U NPUPOAOOXPaHHOM
feATeNbHOCTU: yyeb.nocobue Ana Hay.npod.obpasoBaHns. «Akagemus»,M.,2018r.

[Ana npenofasaTenen:

06 obpasoBaHun B Poccuinickon deaepaumn: thedep. 3akoH ot 29.12. 2012 Ne 273-P3 (B
pen. ®efepanbHbiX 3akoHOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-d3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne I1-®3, o1 03.02.2014 Ne 15-®3, o1 05.05.2014 Ne 84-®d3, ot 27.05.2014
Ne 135-®3, ot 04.06.2014 Ne 148-®3, c U3M., BHeceHHbIMN DefepanibHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B peg. ot 03.07.2016, c n3m. ot 19.12.2016.)

Mpuka3 MuHobpHaykn Poccum ot 17.05.2012 Ne 413 «O6 yTBEpXKAeHUN (hefepasibHOro
rocyfapCTBeHHOro o06pa3oBaTeflbHOro CcTaHgapta cpefHero (NonHoro) o6Lero
06pa3oBaHMA».

Mpukaz MwuHo6pHaykn Poccum oT 29.12.2014 Ne 1645 «O BHECEHUM WU3MEHEHUA B
Mpukaz MuHucTepcTBa obpasoBaHMa M Haykum Poccunitckoin depepaymm ot 17.05.2012
Ne 413 “O6 yTBepXAeHUM ¢efepanbHOro rocyfapcTBeHHOro o06pasoBaTeslbHOro
cTaHfapTa cpefHero (MoAHOro) obuwero o6pasoBaHma».

Mpuka3 MuHncTepcTBa 06pasoBaHnsA U Haykn P® ot 31 gekabps 2015 r. Ne 1578 «O
BHECEHUN WU3MEHEHWI B (hefepanbHbliA rocyAapCTBEHHbIA 06pa3oBaTe/lbHbIA CTaH4apT
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cpefHero obuiero o6pasoBaHus, YTBEPXAEHHbI NprKasoM MuHKUCTepcTBa 06pa3oBaHus
n  Haykm  Poccuitickon — ®epepaumm ot 17 mad 2012 r.  Ne  413.
Mucbmo [enapTaMeHTa rocyfapCTBEHHOM MOMUTUMKU B cdepe MOATOTOBKM paboymx
Kagpos u AMNO MwuHob6pHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHpauuu no
opraHusauun nonyyvyeHuUs cpefHero ob6wero obpa3oBaHUs B npefefiax OCBOEHUS
obpasoBaTte/ibHbIX MNPoOrpaMm CcpegHero npodgeccroHanbHoro obpasoBaHWs Ha 6ase
OCHOBHOro  obuiero  o6pasoBaHMA C  y4yeToOM  TpeboBaHWUW  (hefepaibHbIX
rocyfapCTBeHHbIX 06pa3oBaTe/ibHbIX CTAHAAPTOB M NOJly4YaemMoi npogeccum nnm
CneumnanbHOCTU CpefHero npogeccnoHasbHOro 06pa3oBaHms».

lMprmMepHas OCHOBHas o06pa3oBaTe/nibHafg nporpamMmma cpefHero obuwero obpasoBaHus,
ofobpeHHasa peweHneM (efepanbHOro Yy4ebHO-MeTOLMYECKOTO O00beAnHEHUSA MO
obwemy obpasoBaHuto (NPOTOKO/ OT 28 mtoHsA 2016 r. Ne 2/16-3).

ﬂ,OKyMeHT nognucaH 3ﬂeKTpOHHOI7| nognncbro

Bnapeneu: LWynbra Bnagummp AHatonbeBuy

JHomxHoCTb: ANpeKTop

Opranusauus: FOCYJAPCTBEHHOE BIOKETHOE NMPO®ECCHOHANBHOE
OBPA3OBATEJILHOE YYPEXIOEHWE KPACHOLAPCKOIO KPAS "AMLUEPOHCKNN
TEXHUKYM ABTOMOBWIIbHOIO TPAHCIOPTA 1 CEPBUCA"

WHH: 232500656409

CepwuiiHblil Homep: 009CBEB84FA49651A1EBD2BE30D125170D4
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