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Pa6oyas nporpamma mo OV/I6.09 buosoras mnpejgHasHadeHa i pealu3alli
ocHOBHOM mpodeccoransHo#i mporpammel CITO Ha 6ase ocHOBHOro obmiero
06pa3oBaHUs C OJHOBPEMEHHBIM IONy4YeHHEM CpefHero obmiero obpazoBaHus.
PaGouast mporpamMma paspaboTaHa Ha OCHOBE IPHMEPHOH MPOrpaMMbl y4eOHOH
nucHMIUIMEEl  «Buonorus», apropel: PssaHoB A, (pekomeHmoBana ®I'AY
«@eniepanbHbli MHCTHTYT pa3BuTHA obpasosanus», 2015r.). PaGouas nporpamma
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MunucTepcTBa o6pazoBanus u Hayku P® Ne699 or 02.08.2013 r., 3aperucTpHpoBan
B Muntoct Poccun ot 20.08.2013 r. Ne29590).ykpynHeHHas rpynna npodeccui
23.00.00 TexHHKa ¥ TEXHOJIIOTHH HA3€MHOI'0 TPAaHCIIOPTA.
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1. INosaAcHUTeNnbHaa 3anunckKa

HacTtoswaa nporpamma y4ebHOW AUCLUNNNHBI OPUEHTMPOBAHA Ha peann3ayuio
(hefepanbHOro rocyfapCTBeHHOro obpasoBarte/ibHOro crtaHgaprta cpegHero (NOHOro)
obwero obpasoBaHuA no 6Guonoru  Ha 6a30BOM YpPOBHe B npegenax OCHOBHOW
obpa3oBaTesibHON NporpaMmMbl cpefHero NpoMeccMoHanbHOro 06pa3oBaHus ¢ y4éTom
MprMepHON  OCHOBHOW  06pa3oBaTefibHOW  NporpaMmbl  cpefHero  obuiero
obpasoBaHusi, OAOOPEHHOW pelleHMeM (efepasrbHOro y4yebHO-MeTOANYECKOTO
06beanHeHMs no obuwemy o6pasoBaHuto (MPOTOKON OT 28 utoHA 2016 r. No 2/16-3).

B pesynbTate W3yyeHUs Y4ebHOW AUCUMNANHBI «Buronoruna» obyvarowmnincs
[0/KEH 3HaTb:

*  OCHOBHbIE MOMOXEeHUA GNONOTMYECKMX TEOPUIA N 3aKOHOMEPHOCTEN: K/IETOYHOW
Teopumn, 3BOMIOLMOHHOIO YydeHus, ydyeHuss B.N.BepHagckoro o o6uocdepe,
3aKOHbI [.MeHfens, 3aKOHOMepPHOCTen N3MEHYMBOCTM N HACNEACTBEHHOCTM;

*  CTpOEHME N (PYHKUMOHMPOBaHWE OGMONOTNYEeCKUX OOBLEKTOB: K/ETKW, FEHOB U
XPOMOCOM, CTPYKTYpbl BUAA N 3KOCUCTEM;

*  CYWHOCTb 6GMONOrMYECKMX MNPOLLECCOB: pPasMHOXEHWUS, OMNIOLOTBOPEHUS,
NencTBma NCKYCCTBEHHOTO n eCTeCTBEHHOro 0T60pA,
(hopMupoBaHMe NPUCNOCO61eHHOCTH, MPOMCXOXAEeHNe BWUAOB, KPyrosBopoT
BELLECTB M MpeBpalleHne 3Heprum B K/eTKe, OpraHu3Me, B 3KOCUCTEMAxX MU
bunocepe;

*  BKNag Bblgalowimxcad (B TOM 4YMCNe OTEYECTBEHHbIX) YYeHbIX B pasBUTHe
OO0 MYECKO HayKu;

e OMONOTMYECKYO TEPMUHOJIOTNIO U CUMBOJNKY;

B pesynbTaTe M3yyeHUs y4yebHOW AMCUMNANHBI «Buonorns» obyvaroWmnines AonXeH

YMETb:

. 06bACHATL PONb OGMONOTUN B (hOPMUPOBAHUU HAYHYHOrO MUPOBO33PEHWS;
BKNag OMONOrnyeckux Teopuii B (DOPMMPOBaAHWE COBPEMEHHOW €CTeCTBEHHO-
Hay4YyHOW KapTUHbI MUPA; €MHCTBO XXWBOI U HEXWUBOWN MPUPOAbI, POACTBO XKUBbIX
OpraHu3mMoB; OTpuUaTeNbHOE BAWSHME aNKOrofis, HWKOTWMHA, HAPKOTUYECKUX
BELLLECTB HA 3MOPMOHANLHOE M MOCTIMOPMOHANLHOE Pa3BUTME UENOBEKA, BMSHUE
3KONOTUYECKMX (haKTOPOB Ha XKMBbIE OpPraHuW3Mbl, BAUSHWE MyTareHOB Ha pacTeHus,
XMBOTHbIX W  YesioBeka, B3aMMOCBSI3M 1 B3aMMOAEWCTBME OPraHM3MOB U
OKpY)KalolWein cpeabl; MPUUYUHBI W (haKTOPbl 3BOMHOLUMMW, W3MEHSEMOCTb BWAOB;
HapyLlleHUs B PasBUTUM OPraHUM3MOB, MyTaUMU WU UX 3HAYEHWe B BO3HWKHOBEHUU
HacneACcTBEHHbIX 3a60MeBaHMWI; yCTONYMBOCTb, pa3BUTME W CMEHbl 3KOCUCTEM;
HE06X0AMMOCTb COXpaHeHNs MHOro06pasnsa BUOB;

. pellaTb 3/1eMeHTapHble 6MONOrMYecKNe 3afadun; COCTaBNATb 3/leMeHTapHbIe
CXEMbl CKpELMBaHMS U CXEMbl MNepeHoca BeWecTB M Mepefaynm 3Heprun B
akocucTemax  (UemnM  NWTaHWs);  ONUCbIBaTb ~ OCOGEHHOCTM  BUAOB MO
MOP(OIOTMYECKOMY KPUTEPWIO;



. BbISABNATL MPMUCNOCO6M1EHNS OPraHU3MOB K cpefle 06UMTaHUSA, UCTOYHUKN U
HafM4mMe MyTareHoB B OKpYXXatoLlein cpefe (KOCBEHHO), aHTPOMOreHHbIe N3MEHEHMS
B 9KOCMCTEMax CBOe MECTHOCTU;

. CpaBHMBaTb 6GMONOrMYeckne 06BLEKTbI: XMMWYECKUIA COCTaB TeN XWUBO U
HEXMBOWN MpPUPOAbl, 3apoAblller YenoBeKa W APYTrUX >KUBOTHbLIX, MNPUPOAHbIE
3KOCUCTEMbl W arpo3KOCMCTEMbl CBOEM MECTHOCTW; Mpoueccbl (ECTECTBEHHbIN U
MCKYCCTBEHHbIA OTOOP, NOMOBOe M Gecnofoe pasMHOXeHWe) U Aenatb BbIBOAbI U
0606L1eHNS Ha OCHOBE CPaBHEHUSA W aHaNu3a,

. aHanMsupoBaTb W OLEHMBATb pPas3INYHbIE TUNOTE3bl O CYLHOCTH,
MPOUCXOXAEHUN XU3HN N YenoBeKa, rnobasbHble 3KONOrnvyeckne nNpobaembl U KX
peLleHuns, nocneAcTBUS COOCTBEHHON AeATeNbHOCTM B OKpYXKatoLlel cpeae;

. n3yyaTb U3MEHEHUSI B 3KOCMCTEMAX Ha 6UONOTMYECKUX MOJENSX;

. HaxoAuTb WHMOPMALUUID O OUONOrMYECKMX 06beKTax B pPas/UYHbIX
MCTOYHMKaX  (y4yebHMKax, CrpaBOYHMKAX, HAYyYHO-MONYNSAPHbIX  WU3JaHUSX,
KOMMbKOTEPHbIX 6a3ax, pecypcax ceTn IHTEPHET) N KPUTUYECKMN ee OLeHMBaTb;

NCNOMb30BaTb NPUOBGPETEHHbIE 3HAHUS U YMEHUS B MPaKTUYECKOW

NeATeNIbHOCTU N NOBCEAHEBHOM YXXUIHW:

. ans  cobnwofeHns mep NpoUNaKTUKKA OTPaBNEHUA, BUPYCHbIX W APYTUX
3a00/1eBaHNIA, CTPEcCcoB, BpeAHbIX MNpuBbIYEK (KYpeHWUs, afKoroamsma,
HapKOMaHuW); Nnpasua NoBeAeHNS B MPUPOAHON Cpeae;

. OKasaHWA MNepBON MOMOLLM MpU TPaBMaTMUYECKUX, MPOCTYAHbIX U APYrux
3a60M1eBaHMAX, OTPABNEHUAX NULLEBLIMU NPOAYKTaAMMU;

. OLEHKN 3TUYECKMX acCfeKTOB HEKOTOPbIX uccnefoBaHuMii B 06nacTu
6noTexHonormn (KNOHMPOBaHUE, NCKYCCTBEHHOE OM/I040TBOPEHME).

2. Obuiaa xapaKTepucTuKa y4ebHON AUCUUNINHDI

OcHoBy nporpammbl  COCTaB/sSieT  COAEpPXXaHWe, CcornacoBaHHoe ¢

TpeboBaHUAMN (hefepanbHOro rocyfapCTBEHHOro craHfjapta cpegHero (MoaHoro)
obuero o6paszosaHMsa 6a30BOro ypoBHS.
OCHOBY COAepXXaHusi nporpamMbl  COCTaBNAKT  Clefylowue Bedywme UAeEW:
OT/INYMTENbHbIE MPU3HAKM XXMBOW MPUPOAbI, €e YPOBHEBas OpraHu3aumsa 1 3BoNHLMS.
B COOTBETCTBUM C HUMW BblAeNeHbl COoAepXKaTefbHble NMHMK: BUOMOrMA KakK Hayka,;
o6ronornyeckme 3aKOHOMEPHOCTW; MeTOAbl HAay4YHOro MO3HaHWA; K/eTKa;, OpraHusMm;
nonynauns; Bug, sKocucTemsbl (B TOM yucse buocdepa).

B nporpammMe oTpakeHbl BaXKHeilllne 3agaydn, cToswme nepes 61Monormyeckoin
HayKOW, pelleHne KOTOPbIX HanpaB/ieHO Ha paunoHanbHOe NPUPOAONO/b30BaHMeE,
OXpaHy OKpY>KatolLlei cpefbl v 340POBbA NHOAEN.

Mpyn oTb6ope coAepXXaHMUA UCMONb30BaH Ky/bTypoCO06pa3Hbli noaxon, B
COOTBETCTBMU C KOTOpPbIM Ob6y4varowmecs [LOMKHbI YCBOUTb 3HAHUA U YMEHWUS,
HeobxoAnMble A1 (POPMUPOBaHUS 06LWLEA KYyNbTypbl, ONPeAenstollen aaekBaTHOE
NnoBefeHMe 4esloBEKAa B OKpyXakollei cpege, BOCTpebOBaHHble B XXWM3HW U B
MPaKTUYeCKON AesTeNbHOCTN.



Ocoboe BHMMaHWe Yy[eneHOo 3KON0rMYyeckomy 06pa3oBaHMI0 W BOCMUTaHUIO
obyyvarolmnxcs, GopmMmMpoBaHNIO Y HUX 3HAHWI O COBPEMEHHOIN eCTeCTBEHHOHAYUYHOM
KapTuHe MMpa, LEHHOCTHbIX OpWeHTauuii, YTO CBUAETENbCTBYET O ryMaHu3auuu
6ronormnyeckoro obpasoBaHus.

Mporpamma npegycmarpusaeT popMnpoBaHme y obyyaroLimxcsa obueHayYHbIX
3HaHW, YMEHWIN N HaBbIKOB, YHUBepPCa/bHbIX CNOCOB0B AEeATEeNIbHOCTU U KIHOYEBbIX
KOMMeTeHUM. T1PUOPUTETHLIMU U3 HUX NPU U3YYEHUU BMONOTUN ABNAKOTCA YMEHUE
CcpaBHMBaTb OMoONoOrnyeckne oO6BLEKTLI, aHaIM3UpoBaTb, OUEHMBATb WM 0606WaTb
CBefleHNs, YMeTb HaxoguTb W WCMNOMb30BaTb WH(MOPMaUUKD U3 pas/IMyHbIX
NCTOYHMKOB.

OcBoeHMe y4yebHOW AucuMnIUHbl  «buonormsa» 6asmpyeTcs Ha 3HaHUAX
obyyvarolmxcs, NoNy4YeHHbIX MNPU MU3YYeHUN OUONOrNYECKUX MPeaMEeTOB, XUMUW,
(hM3nKn, reorpamum B OCHOBHOW LKoNe. OAHOBPEMEHHO cam MpeAMeT 6uonoruu
fBNseTca 6a30BbIM ANa psga 6MoNornYeckmx, CelbCKOX03ANCTBEHHbIX, MEANLUHCKNX
N 4pYrux crneymnanbHbiX AUCLUMNINH.

[Ons  ycnewHoOro YCBOEHMA  3HaHWIW, npuobpeTeHMs  obyuvarowmmmcs
NPaKTUYeCKNX HaBbIKOB, OMblTa CaMOCTOATE/NIbHON AeATeNIbHOCTM B COfep)KaHue
00y4eHuns BK/IIOYEHO BbINONHEHNE 1a00PATOPHbLIX W MPaKTUYeCKUX paboT,
CO0OLEHNIA, NPOBeAEeHNE IKCKYPCUA.

B nporpamme KypcvMBOM Bblfie/IeH MaTepuan, KOTopbIA Npu U3ydeHUn yuebHon
ANCUNNANHBI «BUONOrNsA» KOHTPOMHD He NOANEXMWT.

OpraHusaumMs WTOroBOr0 KOHTPONMA OyAeT OCYLeCcTBNATLCA B (hopme
AnddepeHUMpPOBaAHHOTO 3a4eTa Ha NEPBOM Kypce.

3. MecTo yyebHOW AUCUMUNINHBI B y4e6HOM MaHe:

ObuweobpasoBaTtenibHaa yuebHas aucumnnmHa OY[16.08 bronoruns oTHocMTCS K
npegMeTHOW  o06nacTM  «ECTecTBeHHble  Hayku»  6a30Bbli  YpPOBEHb U K
obuweobpasoBate/ibHOMY  y4e6HOMY LMKy  OCHOBHOM  MpoeccuoHasbHOW
obpa3oBaTe/lbHON NporpaMmbl CpefgHero npodeccnoHanbHOro obpasoBaHUst Ha 6ase
OCHOBHOro o06uiero o6pasoBaHMA C MNOJyYeHWeM cpefHero ob6uero obpasoBaHuA
MMKPC ¢ yuétom TpeboBaHnit ProC CrO TexHUYecKoro npouns.

4.Pe3ynbTathl 0CBOEHUA y‘-IE6HOI‘/JI ANCUNNANHBI — NNYHOCTHBbIE,
MeTanpegmMmeTHbIE, MPEAMETHbLIE.

®droC COO ycraHaBnMBaeT TpeboBaHMA K  pe3ynbTaTaM  OCBOEHMS

obyyaroLMMnca 0CHOBHOWN 06pa3oBaTe/IbHON NpPorpaMmbi:
- JNINYHOCTHbIM, BK/KOYaOLWMM TFOTOBHOCTb M CMNOCOOGHOCTL 06yvaloWmMxcs K
CamMopasBUTUID M JIMYHOCTHOMY camoOonpefefieHnto, CHPOPMUPOBAHHOCTL  UX
MOTMBaUMM K O6YYeHU0 W LeneHanpaBNeHHOW MO3HaBaTe/lbHON [eATeNbHOCTMH,
CMCTEMbl 3HAUYMMbIX COLUMANBHBLIX WU MEXINYHOCTHbLIX OTHOLUEHWUA, LEHHOCTHO-
CMbICNOBbIX YCTaHOBOK, OTpaXkaloWWX JIMYHOCTHbIE W TpaXAaHCKue Mo3nuum B
[eATeNlbHOCTM, NpPaBOCO3HAHME, 3KOJIOMMYECKYH KynbTypy, CMOCOBHOCTb CTaBUTb
UeM M CTPOUTb XKU3HEHHbIE MNaHbl, CMNOCOOGHOCTb K OCO3HaHUK POCCUNCKON



rpaXkgaHckom NAeHTUYHOCTM B MONNKY/IbTYPHOM COLMYME;
- MeTanpeAMEeTHbIM, BKIOYAKLWMM OCBOEHHbIE 00OyYaKLWMUMUCA MEXNPeAMETHbIE
MOHATUS W YHWUBEPCas/bHble Y4eOHble AeACTBUS (PerynsitTMBHble, MO3HaBaTe/bHbIE,
KOMMYHWKaTUBHbIE), CMOCOGHOCTb WX WUCMONb30BaHWA B MO3HaBaTe/IbHON MU
coLManbHOW nNpaKTUKe, CamMOCTOSITE/IbHOCTb B MJIaHWPOBAHUM W OCYLLECTB/IEHUN
yuyebHOI AesTeNbHOCTM M OpraHusauum y4yebHOro COTpyAHMYEecTBa C negaroramu u
CBEPCTHUKAaMM, CMOCOBHOCTb K MOCTPOEHUIO WHAMBUAYaNnbHOW 06pa3oBaTe/ibHOWA
TpaekTopun, BnajeHWe HaBblkamMu Yy4yebHO-uUCCNef0BaTENbCKON, MPOEKTHON W
coumnanbHOM AeAaTeNbHOCTH;

-NpeAMEeTHbIM:

. OCBOEHMEe 3HaHWK 0 Ouonormyecknx cuctemax (Knetka, OpraHuam,
Monynauns, Bug, dKocuctema); UCTOPUU Pa3BUTUA COBPEMEHHbBIX MPeLCTaBNEHUN O
XMBOW npupode, O BblJAKOWINXCS OTKPbITUSX B OMONOTMYECKOl HayKe; Ponu
OM0NOrMYecKon Haykm B (HOPMUPOBAHMM COBPEMEHHON €eCTeCTBEHHOHAY4HOM
KapTUHbI MUpa; 0 MeToAax Hay4yHOro no3HaHus;

. thopMmupoBaHue npeacTaBfeHUA 0 POAN U MecTe GMONOrMN B COBPEMEHHOW
Hay4HOM KapTUHe Mupa; NOHMMaHue ponn 6monorum B (hOPMMUPOBaHUM Kpyrosopa u
()YHKLMOHabHOW rpaMOTHOCTM YesioBeKa N5 pelleHns NpakTUYecKnx 3agau;

. (hopMupoBaHue  YMEHWIA 00BACHATL  pe3ynbTarthl OMO0NOrNYECKUX
9KCNEPUMEHTOB, peLlaTb 3/IEMeHTapHble 6MONOrnYeckne 3adadu;

. BNnaZeHne OCHOBOMoONAaralvWmMmMmM MOHATUAMM W MPELCTaBNEHUAMU O XKMUBOU
npupoge, e€ YpOBHEBOW oOpraHm3aumMyM W 3BOMKOLMMK; YBEPEHHOE [M0/1b30BaHue
OMONOrMYECKOn TEPMUHONMOTNENA U CUMBONMKOW; OCHOBHbIMM MeTOAamu Hay4yHOro
MO3HAHWA, UCNOMNb3YEMbIMM NPU BMONOTNYECKUX UCCNEeA0BaHUAX XUBbIX 00bEKTOB
M 3KOCUCTEM: OnucaHWe WU3MepeHue, nNpoBefeHWe HabGNMOAEeHWIA; BbISB/EHNE U
OLleHKa aHTPOMO0rMYeCKUX N3MEHEHWNI B NPUPOAE;

. pasBUTHE NO3HaBaTeNIbHbIX NHTEPECOB, UHTEN/IEKTYalbHbIX U TBOPYECKUX
CMocoOHOCTEN OOyvaroWmMxcs B MNpoLecce M3yvyeHMS OUONOTMYECKUX SABNEHWUNA,
BblAaKOLWMXCA AOCTVXKEHUI Bronornn, Boweinx B 06LLeHeN0BEYECKYHO KYNbTYpPY;
CNOXHbIX W MPOTUBOPEUMBBLIX MyTel PasBUTUSA COBPEMEHHbLIX Hay4HbIX B3rns40B8,
naen, Teopuid, KoHUenuwuin, runoted (0 CYWHOCTU M MNPOUCXOXAEHUU >KU3HU,
yenoBeka) B Xo/e paboTbl C pa3aNNYHbIMN UCTOYHUKAMU UH(OPMaLUN;

. ChOPMMPOBAHHOCTbL  COBCTBEHHOW  MO3ULUMM  NO  OTHOLWIEHUID K
610N0rMYecKon nHopmaymm, Noy4aeMom 13 pasHbIX UCTOYHUKOB, K FNo6asibHbIM
9KONOrnYyecknm npobnemam m NyTam MX peLLeHns.



5. Coaep>kaHune y4ebHOW ANCUMMNNHBI.
BBegeHune

OObeKT un3yyeHMA 6Guonorum - HKmeas npupoga. [MpusHaku XMBbIX
opraHusmoB. MHoroobpasve >XWBbIX OpPraHM3mMoB. YpPOBHeBas oOpraHusauuns
XNBOW npupoabl M 3Bonouna. MeTodbl NO3HaHUSA XXWBOW npupofbl. O6uime
3aKOHOMepHOCTK 6uonorun. MNpeameT U3yyeHns obobularoulero Kypca «bunonormas,
uenu n 3agaym Kypca. VyyeHMe OCHOBHbIX 3aKOHOMEPHOCTEW BO3HWKHOBEHMUS,
pPasBUTUA U CYLLECTBOBAHMA XNU3HM Ha 3eM/ie N COBPEMEHHOI ee opraHm3aumn. Ponb
ovonorun B (hOPMMUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTWHbI MUpa W B
NpakTU4ecKomn peaTensHocTu nogen. CobnogeHne npaBus MoBefeHUs B NPUPOAE,
bepeXHoe OTHOLWEHWEe K 6MoNnornyecknm obbvekTam (PacTeHUAM U XXUBOTHbIM U KX
coobuecTsam) U UX OXpaHa.

JeMoHcTpaunmn

Buonornyeckne cucTembl Pa3HOr0 YPOBHS: KNeTKa, OpraHu3m, nonynsauus,
aKocucTtema, 6uoctepa. Llapctsa XX1Bor npuposbl.

TpeboBaHUSA K 3HaHUAM: WMETb MpefcTaBneHne 006 00beKkTe WU3yYeHUs
ouonorMmM - HKMBOW nNpupode, O MeToAax wuccnegoBaHus B 6Guonormn. Kpatkas
ncTopus pasBuTua 6uonorun. Ponb GUONOrMYECKUX Teopwid, WAeiRn, runoTes B
(hOpMUPOBAHNN COBPEMEHHOI €CTECTBEHHOHAYYHOW KapTUHbI MUPa.

TpeboBaHUA K YMEHUAM: YMeTb 0OBACHATb ponb 6MONOTMN B COBPEMEHHOM
obulecTBe, poOnb BbljawoWmMxca 6MOMI0rOB, LUeNUM W 3af4ayn  Hayku, pasnmyatb
onucaTeNbHbINA, CPaBHUTENbHbIN U 3KCNEPUMEHTabHbIA METOAbI.

Buabl camoCTOATE/IbHOW paboThbl:
1. Kpartkas ucrtopus passutuns 6uonorum.

Pasgen 1. YHEHWE O KJ/IETKE

2.1.KneTka - anemMeHTapHas >XuBasi CUCTEMA M OCHOBHasi CTPYKTYpPHO-
(PYHKLUMOHaNbHAs efAMHULA BCEX >XWUBbIX OpraHuMamMoB. KpaTkas WcTopus
N3YUYEHUst KNeTKMU.

2.2.XnMnyeckasa opraHumsauma Knetkn. OpraHuyeckme u HeopraHmyeckue
Bel,ecTBa KNETKN N XWBbIX OpPraHuM3mMoB. benku, yrnesofbl, MMNUAbl, HYKNENHOBbIE
KNCNOTblI N UX POJIb B KNETKE.

2.3. CTpoeHUne 1 yHKUMK KneTKu. NpoKapruoTuyeckKmne n ayKkapmnotTnyeckume
KNeTKN. Bupycbl KakK HeK/sleToYHas (opma XWU3HM U UX 3HadeHue. bopbba ¢
BUPYCHbIMK 3aboneBaHnamu (CMAL v gp)finactnyecknii M aHepPruTUYeCKnin
06meH. CTpoeHMe M (yHKUMM Xpomocom. JHK - HocuTenb HacneAcTBEHHOM
nHpopmaumn. MeHeTuvecknii Kod. brocnHTes 6enka. Knetkm n nx pasHoobpasue
B MHOTOKNETOYHOM OpraHu3Mme.



JeMoHcTpaummn

CTpoeHune n cTpyktypa benka. CtpoeHne monekyn AHK n PHK. Pennnkauns
OHK. Cxembl 3HepreTmyeckoro obmeHa u 6uocuHTe3a 6enka. CTpoeHWe KIEeTOK
MPOKapMoT M 3yKapuoT, CTPOeHMe M MHOroobpasme KneTok pacTEHWIn M XXUBOTHbIX.
CTpoeHune Bupyca. dotorpaum cxem CTPOeHMA XpomMocom. Cxema CTPOeHUA reHa.
MwuTo03.

TpeboBaHUA K 3HAHUAM: MMeTb MpeAcTaBfieHWe O CTPOEHUU KNeTKM, 06
OCHOBHbIX 4acTaAX W opraHoufax KneTku, 06 ux QPyHKUMAX. DyKapuoTuyeckue wu
npokapuoTnyeckue Knetku. CTpoeHue v PyHKLUN XPOMOCOM.

TpeboBaHNA K YMEHUAM: YMeTb OT/iMY4aTh MPOKapMOTUYECKME U
ayKapuoTUYecKne KreTku, Habnwgatb KAeTKM pacTeHMd U XKUBOTHbIX NOA
MUKPOCKOMOM,

CpaBHMBATb CTPOEHMWE KNETOK pacTeHU N XXUBOTHbIX.

MepeyeHb NpakTNyYecKNUx paboT:

MpakTuyeckaa pabota Nel «[MpuroToBsieHNe N onnucaHUe MUKponpenapaTos
K/1eTOK pacTeHU.»

Buabl camocToATe/IbHOW paboThl :

1.CTpoeHune KfeToK.
2.CTpoeHne 1 PYHKLUM XPOMOCOM.
3.bopbba ¢ BupycHbIMKM 3a6onesaHnamu (Cr4 v gp.)

Pasgen 2. OPIrAHU3M. PA3SMHOXEHWE W UWHANBWNAOYANbHOE
PA3BNTWNE OPITrAHN3MOB

3.1.0praHn3m - eanHoe uenoe. MHoroo6pasve opraH1M3moB.

3.2. Pa3MHOXEHWe - BaXHelllee CBOWCTBO >KUBbIX opraHusmoB. [losoBoe W
6ecnonoe Pa3MHOXXEHWE. Melios. 06p8.3OBaHI/Ie MoNoBbIX K/TIETOK n
onaoaoTBOpPEHMUE.

3.3./lHaMBMaYyanbHOe pasBUTME OpraHMaMa. OMOPMOHANbHLIA 3Tan OHTOreHesa.
OCHOBHbIE CTaAuy 3MGPUOHANILHOFO pa3BuUTMS. OpraHoreHes. MocTaMGpMoHanbHoe
passuTUe. CXOACTBO 3apo/bllleli NpeACcTaBUTeNeil pasHbIX rpynn NO3BOHOUHbLIX Kak
CBUETENbCTBO MX 3BOMIOLMOHHOINO POACTBA. [MPUUMHbLI HAPYLUEHWU A B Pa3BUTUU
OpraHusmMoB. WHAMBUAYaNnbHOe pa3BUTME UYeNloBeKa. PenpoayKTUBHOE 3[0POBbE.
MocneacTBMS  BAUSIHUMA  anKoronsl, HUKOTWMHA, HAPKOTUYECKUX BeLLecTB,
3arpsis3HeHUs cpeabl Ha pasBUTME Ye/loBeKa.

JemMoHcTpauuun

MHoroo6pasue opraHuamMoB. OOGMEH BeLIECTB W NPEeBpalleHne 3Heprun B
KneTke. ®oTocuHTe3. [leneHne knetku. Mutos. becnosoe pasmHoXeHWe OpraH1M3MoB.
O6pa3oBaHMe  MNOMOBbIX  KNeTOK. Meito3. OnNnogoTBOpeHUe Yy PacTeHMWIA.



NHamBnayanbHoe pa3BUTME opraHusma. Twunbl MNOCTIMOPUOHANLHOIO Pa3BUTUS
YXUBOTHbIX.

TpeboBaHMA K 3HaAHUSAM: WMETb nNpeAcTaBieHne 06 WHAMBUAYaIbHOM
pasBUTUN opraHn3mMa (OHTOreHe3), 0 NPUYMHaX HapyLleHW pasBUTUS OpPraHU3MOB.
NHuaneugyanoHoe pasBuTuve uYenoBeka. PenpogykTuBHoe 340poBbe. [locneactsus
BIMAHMA aNKOrond, HUKOTWUHA, HapKOTUYECKUX BEeLleCTB Ha pa3BUTUE 3apogbllia
Ye/l0BEKa.

TpeboBaHUS K YMEHUSIM: YMETb O0O6bACHATbL OTPULLATENIbHOE BAUSIHUE
aIKorons, HUKOTMHA, HApPKOTMYECKMX BELLECTB Ha pa3BuUTMe 3apofbllla 4enoBeka,
BIUSIHWE MYyTareHoB, 3K0/IOTMYEeCKNX (DAKTOPOB Ha OpPraHM3M 4esioBeka.

BbiBNeHMe ©M onucaHue MNPU3HAKOB CXOACTBa 3apofbllleii 4yenoBeka W APYrux
NMO3BOHOYHbIX KaK [0Ka3aTe/NbCTBO UX 3BOMIKOLMOHHOIO poACTBa.

NabopatopHad pa6ota Ne3 «BbIsiBNeHMe W oOnucaHWe npPU3HaKoB CXOACTBa
3apofiblllieil  4YenoBeka M APYrMX MO3BOHOYHbLIX KaK  [10Kas3aTeNlbCTBO  UX
3BOJIIOLMOHHOIO poAcCTBax».

MepeyeHb NpaKTUYECKMUX paborT :

MpakTuyeckass pa6ota Ne 2 «BblsiBNeHME W OMNMUCaHME MPU3HAKOB CXOACTBA
3apoabllleil 4yenoBeka W APYrMX MO3BOHOYHbLIX KaK [0Kas3aTeNbCTBO WX
3BOJTIOLLMOHHOI0 POACTBA.»

Buabl camocToATe/IbHOW paboThbl:
1. MpokapnoTn4yeckmne opraHnU3mMbl U UX pPOsib B GUOLLEHO3aX.
2. BnvsHue KypeHus, ynoTpe6ieHns ankorons nu HapKOTUKOB POAUTENAMW Ha
IM6pMOHaNIbHOE pa3BuTre pebeHKa.

Pasgen 3. OCHOBbI TEHETUKW N CEJTEKLWNIN

4.1. leHeTuka - HayKa O 3aKOHOMEPHOCTAX HacMefCTBEHHOCTU WU
M3MEHYMBOCTU oOpraHunamoB. [ .MeH[enb - OCHOBOMOJIOXKHUK TEHETUKMN.
[TeHeTMYecKaa TEPMUHOMOINA U CUMBO/IMKA. 3aKOHbl TeHeTUKW, YCTaHOBJ/IEHHbIE
. MeHgenem. MoHormépmnaHoe n AUrM6puaHoe CKpelnsaHne XpomMmocomMHasa Teopus
HacneACTBEHHOCTWU. B3aumogeincTsue reHoB. MeHeTuka nona. CuenneHHoe C MoMoOM
HacnegoBaHue, 60M1e3HU 4YenoBeka, 3HAYEHWE TEHETUKW [Ns  CefleKumn wu
MeAUUWHbI. HacneACTBEHHbIE UX NMPUYUHBI N NMpodunakTuka. 3aKOHOMEPHOCTHU
N3MeHUYMBoCTN. HacneaCcTBeHHadA, WKW, TeHOTUNMYEeCcKad  U3MEHYMBOCTb.
MoangpnkaunoHHasa, Wan HeHacneAcTBeHHas , U3MEHUYMBOCTb.

4.2. TeHeTMKa - TeopeTWyeckass ocHoBa cenekumu. OpomMallHUBaHME
XUBOTHbIX W BblpalWMBaHWe Ky/bTYPHbIX pacTeHWii - HaudaNbHble 3Tanbl
cenekumn. YueHue H./. BaBunoBa o LeHTpax MHOroo6pasnsi U NpouCXoXaeHWs
KYNbTYpPHbIX pacTeHuii. OCHOBHble MeTOAbl Cenekuuu: rmépuamsaums u
NCKYCCTBEHHbIH 0T60P. OCHOBHbIE AOCTUXXEHUS COBPEMEHHOW CENeKLUN KYNbTYPHbIX
pacTeHWl, AOMALLHNX XXUBOTHbLIX U MUKPOOPraHM3MOB.bepexnneoe NpomM3BoACTBO :
BUOTEXHONOMUS, ee AOCTVXKEHMUS N NMepCneKTUBbLI Pa3BUTHS.



dTunyeckune acCleKkThbl HEKOTOpPbIX lCIIOCTI/I)KEHI/II‘/JI B OGO TEXHONOIUN.
KnoHnpoBaHme >XMBOTHbIX (I'Ip06]'leMbI KNOHNPOBaHKA l-IE}'IOBEK&).

TpeboBaHUSA K 3HAHUAM: NMeTb NpeAcTaB/eHNe 0 FeHeTUKe, Kak
TEOPeTMYECKOM OCHOBbI cenekunn. Cenekums. YueHue H.M.BaBuiosa o LeHTpax
MHOroo6pasms 1 NPOUCXOXAEHNA KY/IbTYPHbIX pacTeHNn. OCHOBHble METOAbI
cenekunn: rmopunansauns, NCKyCcCTBEHHbIN 0TO60P. BUOTEXHONOrMA, eé JOCTUXKEHNS,
MepcneKkTUBbl PasBUTUA. STUUYECKME acNeKTbl pa3BUTUSA HEKOTOPbIX UCCNeL0BaHUI B
O6MOTEXHONIOrNKN (KNOHMPOBaHWE YefloBeKa).

TpeboBaHUA K YMEHUAM: YMeTb pellaTb 3/IEMeHTapHble TeHeTUYeCKue 3agaun,
aHann3npoBsaTb M OLEHMBaTb 3TUYECKUX aCNEKTOB PasBUTUA HEKOTOPbLIX
nccnefoBaHuin B GBUOTEXHONOTUN.

JeMoHcTpaunmn

MoHOrnépuaHoe n AUrnbpunaHoe ckpewinBaHms. MNMepekpectT XpoMOCoM.
CuenneHHoe HacnegoBaHue. MyTaunun. LIeHTpbl MHOroo6pasmsa v NponCXoXaeHns
KYNbTYPHbIX PAaCTEHUIA N AOMALLHUX XXUBOTHbIX. TMb6pnan3auns. NICKycCcTBEHHbI
oTbop. HacneacteeHHble 601e3HM YenoBeka. BivsaHue ankoronMsma, HapKoOMaHuu,
KYpPeHUs Ha HacneaCTBEHHOCTb.

MepeyeHb NPaKTMUYECKMX paboT:

MpakTuyeckana pabota Ne 3 «PeLeHne 3neMeHTapPHbIX FEHETUYECKUX 3a4au».
Buabl caMoCcToATENIbHOW paboThl:

1. VicTopus NPONCXOXAEHUSA OTAE/IbHbIX COPTOB KY/bTYPHbIX PACTEHUA.

2. icTopumsa pa3BmTrA 3BOMIOLMOHHbLIX nien Ao Y.[apsuHa.

3. LleHTpbl MHOroo6pasns 1 NPOUCXOXAEHNA LOMALLIHUX XUBOTHbIX.
AHacnefCTBeHHad MH(OpMaLMaA 1 nepejaya ee U3 NOKOIEHNA B NMOKOJIEHME.
5.[lepekpecT XpomMocoM.

Pasgpen 4. TMNPONCXOXIAEHWE W PASBUTUE >XW3HU HA
3EMJIE.SBOJTOUMOHHOE YUEHUNE

4.1 TIpoNCX0XAeHNE N HaYvabHbIe 3Tanbl PasBUTUA XXU3HN Ha 3emse. [TnnoTesbl
NPONCX0XKAeHUA XU3HWN. N3yuyeHune OCHOBHbIX 3aKOHOMEepPHOCTe
BO3HUKHOBEHUA, PasBUTUA N CYLLECTBOBAHUA XWU3HN Ha 3emse. YCNOXHEHUe
XWBbIX OpPraHn3mMoB B Mnpouecce 3sonwuMnu. MHoroobpasme XXnBoro mmpa Ha
3emJie 1 coBpeMeHHas ero opraHusauus.

4.2 Vctopma pasBUTUA 3BONMKOUMOHHBLIX naen. 3HadyeHne pab6boT K. JIMHHes,
K.B. Jlamapka B pasBUTUM 3BONIKOLMNOHHBIX MAeA B 6M0N0rMn. 9BOJIOLMOHHOE
ydyeHne Y. [dapsuHa. ECTecTBeHHbI 0T60p. Posib 3BOMOLUMOHHOIO YYeHUSA B
(hOpMMPOBaAHNN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHbI MUpa.
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4.3 MUKpO3BONOLUMS U MakposBonoums. KoHuenuus Buaa, ero KpuUtepum.
Monynsauuns - cTPYKTypHas eaMHuUa BMaa v aBonoumun. CUHTeTUYeCcKas Teopus
aBontounn. Mukpossonoums. Makpossonoums. [lokasaTenbcTBa 3BO/OLUN.

Tpe6boBaHMS K 3HaHMAM: VIMeTb npefcTaBneHVWe 0 BKnaje Bblgarouimnxcs (B
TOM 4UCNe OTEYECTBEHHbIX) YUYEHbIX B pPa3BUTME GMONOTUYECKOW HayKW, 3HaTb
OCHOBHbI€ MO/IOXEHNS IBOIOLMOHHOTO YUYEHUS.

TpeboBaHUS K YMEHUAM: YMeTb 00bACHATL NPUYMHBLI U (DaKTOPbLI 3BOMOLMUMK,
M3MEHAEMOCTb BU0B, HEO6XOAMMOCTb COXPaHEHMSA MHOroo6pasmns BMAOB,
pewartb 3/eMeHTapHble 6MoNornyeckme 3afdayn, OMNUCbIBaTb OCOOGEHHOCTYU
BMA0B MO MOP(ONOTrMYECKOMY KPUTEPUIO.

Buabl camoCcTOSATENbHOMN PaboThl:

1. CoBpeMeHHble NpeCTaBNeHNS 0 3aPOXKAEHNN XKNU3HM.
2. Pa3nnyHble runoTesbl NPOUCXOXAEHUSA XU3HU Ha 3eMIe.

Pasgen 5. MPONCXOXAEHWE HE/TOBEKA.

5.1 AHTponoreHes.

aBonouna npumatoB. CoBpeMeHHbIe TMNOTE3bl 0 MPOUCXOXKAEHUWN YenoBeKa.
JloKa3zaTenbcTBa pPoACTBa YenoBeKa ¢ MIeKONUTaLWUMN XXUBOTHBLIMU.
JTanbl 3BONOLNN YenoBeKa.

5.2 YenoseyecKkue pachl.

PoacTBO M e4MHCTBO NPOUCXOXXAEHNA YenoBevyecKux pac. Kputnka pacusma.

JemMoHcTpaymu

UepTbl CXOACTBA U pa3inyma YenoBeKa N >XUBOTHbIX.

UepTbl CXOACTBA Ye10BEKA N NPUMATOB.

[MpoucxoxgeHne 4yenoBeka.

Uenoseyeckune pachl.

TpeboBaHUSA K 3HAHUAM: 3HaTb COBPEMEHHbIE TMNOTE3bl O MPOUCXOXAEHUN
yesoBeKa.

TpeboBaHNA K YMeHNAM: YMeTb 00bACHATL A0Ka3aTebCTBa POACTBA Ye/lI0BEKa C
M/IEKOMNTaKWNMWN XXUBOTHLIMU, 3TaMbl 3BOMOLNM YenoBeKa.

Buabl camocTosATENbHOW paboThl :

1.YepTbl CXOACTBA N Pa3inyumns YeN0BEKA W XXUBOTHbIX.
2.IponcxoxaeHue yenoseka.

3.Yenoseyeckue pacsbl.
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Pasgen 6. OCHOBbI SKOJ10T'1MA

6.1. OKonorms - Hayka O B3aMMOOTHOLLEHMAX OPraHM3MOB MeXAy C060i K
OKpy>Katolllein cpeaoii. OKOMOrnyeckne cuctembl. BugoBas U NpocTpaHCTBEHHaS
CTPYKTypa 3kocucTem. luuieBble CBA3M, KPYroBOpPOT BeLECTB M MpeBpalleHne
3Heprum B 3KocUcTeMax. MeXBUA0Bble B3aMMOOTHOLLUEHUS B 3KOCUCTEME:
napasnTu3M, XMWHNYECTBO, KOHKYPEHUNS, CUMOMO03. MPUYnHbI YCTOWYMBOCTM U
CMeHbl akocucTeM. Cykueccun. MICKyCCTBEHHblE COOOLLECTBA - arpo3KOCUCTEMbI U
YP603KOCUCTEMBI.

6.2. buocgepa - rnobanbHas skocucTema. YdeHue B.W. BepHaackoro o
ounocgepe. Ponb XKMBbIX oOpraHnaMoB B 6uocepe. Buomacca. Kpyrosopor
BaXKHEMLNX BMOreHHbIX 3/IEMEHTOB (Ha NpuMmepe yrnepoaa, a3ota u ap.) B buocdepe.
N3meHeHna B  6uoctepe. bBepexnueoe MpousBOACTBO MocneacTBus
NeATeNbHOCTM YesioBEKa B OKpyXatollen cpege. BosgencTBMe Mpov3BOACTBEHHON
NeATeNIbHOCTU  Ha OKpYXXaruwyk cpefy B 06nactm cBoei 6yayLienn npodeccuu.
[no6anbHble 3KOMOrMYeckne npobaembl WM NYyTU WUX PeweHus. IKOMorms Kak
TeopeTnyeckas OCHOBa palWoHafbHOro MPUPOAONONbL30BAHMA U OXpPaHbl MPUPOAbI.
Hoocepa. MNMpaBuna noBegeHns 04N B OKPYXXatoLLein NnpupoaHou cpege.

JeMoHcTpaunmn

SKonornyeckne (akTopbl WM UX BAWUSHUE HA OpPraHM3Mbl. MeXBUAOBbIe
OTHOLLEHUS: KOHKYPEHLMS, CUMOMO3, XMWLULHWYECTBO, MapasuTU3M. SPYCHOCTb
pacTUTENbHOro coobulecTa. MuleBble LENU U CETU B GMOLIEHO3e. DKOMOrMYecKne
nupammuibl. CxemMa aKocucTeMbl. KpyroBopoT BELLECTB W MpeBpalleHne 3Heprum B
akocucTeme. Buocepa. KpyrosopoT yrnepoga (a3oTa v ap.) B 6uoctepe. Cxema
arpoakocucTeMbl. Oco60 oxpaHsieMble NPUPOAHbLIE TEPPUTOPUM Poccuu.

Tpe6boBaHUSA K 3HaHMAM: 3HaTb CYLLHOCTb OWMONIOrMYECKMX MpPOLECcCoB B
aKocuctemMax W 6uocepe, CTPOEHME 3KOCUCTEM, KPYyroBopoT BELLECTB W
npeBpaLleHne 3HePrnn B aKocmcTemax un buocgepe.

TpeboBaHUS K YMEHUAM: YMeTb 06bACHATL PasBUTME U CMEHbI 3KOCUCTEM,
BbISIB/IATb @HTPOMOreHHbIe NU3MEHEHWS B 3KOCMCTEMAax CBOE MECTHOCTU, CpaBHMBaATb
MPUPOLHbLIE 3KOCUCTEMbI N arpO3KOCUCTEMbI CBOE MECTHOCTW M feNaTb BbIBOAbI U
0606LLeHNs Ha OCHOBE CPaBHeEHWUA 1 aHanm3a, aHaIM3MpoBaTh U OLEHNBATb
rno6anbHble 3KOM0rMyeckme npobaemMbl 1 NX peleHns, NocnecTemsa cO6CTBEHHOWA
[EeATe/IbHOCTU B OKpYXKaloLLlei cpefe, n3yyaTb U3MEHEHMSA B 3KOCMCTEMAX Ha
BnoNornyeckmnx mogensx.

Buabl caMOoCTOATENbHOMN pPaboThl:

1.Bo3peiicTBME YeNOBeKa Ha MPUPOY Ha pa3INUHbIX 3Tarnax pa3BuTus
YesI0BEYECKOro 06LLEeCTBa.

2.MyTn NoBbILIEHNA 6MONOTMYECKOl NPOAYKTUBHOCTU B UCKYCCTBEHHbIX
aKocucTeMax.
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Pasgen 7. BUOHUKA

7.1. BUOHMKA KaK OAHO W3 HanpasfieHWA 6GMONOrMM N KUBEPHETUKMN,
paccMaTtpuBarollee 0COGEHHOCTM MOP(ODN3NONOTMYECKO OpraHM3aLun  XUBbIX
OpraHM3MoB M UX UCMONb30BaHWE A5 CO3[aHNS COBEPLUEHHbIX TEXHUYECKUX CUCTEM
M YCTPOICTB MO aHanorum ¢ XKUBbIMU CUCTEMAMMU.

JeMoHcTpaunmn

Mogenn cknagyaToii CTPYKTYpbl, UCMONb3yeMOW B CTpoMTensbcTee. Tpy6uatbie
CTPYKTYpbl B >KMBOIW npupoge W B TexXHWKe. A3poauHaMmyecKune "
rMApPoANHAMUNYECKME YCTPOCTBA B XXIBOW NPUPO/E M B TEXHUKE.
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No
TEMbI

6. TemaTuuyecKuit nnaH o6uieo6pasoBaTenlbHOM yUe6HO ANCUMNANHbI

OY[6.09 buonorus

HavimeHoBaHWe pa3aesios 1 Tem KonnuecTso YacoB ayauTOPHOM CamocrosTenbHas
Harpys3ku paboTa
Bcero [MpakTnyeckmne n
nabopaTopHble
paboThbl
BBepneHue 1 0 1
Pasgen 1 YueHue 0 KneTke 5 1 4
Pasgen 2. OpraHusm. 4 1 3
Pa3smMHOXeHue n
WHAUBUAYaNbHee passuTume
opraHu3MoB
Pa3gen 3. OCHOBbI FTEHETUKN U 8 1 3
cenekuun
Paspgen 4. lNMpoucxoxaeHne n 8 2
pa3BUTUE XM3HUN Ha
3emne. OBOOLMOHHOE YUYeHMe.
Paspgen 5. MNMpouncxoxaeHne 3 3
yesioBeka
Pasgen 6. OCHOBbI 3KO/IOMUK S 0 2
Pasgen 7.6MOHMKa r
WToro: 36 3 18

7. XAPAKTEPUCTUKA OCHOBHbIX BUAOB YUYEEHOW
OEATE/NIBHOCTN CTYAEHTOB

CopepxxaHue
0byyeHus
BeegeHune

Xnmmyeckas
opraHmsayms
KNETKU

CTpoeHue un
PYHKUNN KNEeTKN

XapaKTepucTnKa OCHOBHbIX BU0B LeATe/IbHOCTU
CTYLEeHTOB (Ha YpPOBHE YUebHbIX LeliCTBUI)
O3HakoM/ieHVe C BMONOrMYecKMMM CUCTEMAMWM PA3HOTO YPOBHS:
KNeTKOW, OpraHM3MoMm, MNOnynsuuen, 3KOCUCTEMOW, 6Gmochepoii.
OnpegeneHne ponu 6Guonornv B (POPMUPOBAHUN COBPEMEHHOA
eCTECTBEHHO-HAY4YHON  KapTWHbl  MuUpa U MPaKTUYECKOWA

[eATeNbHOCTY N0AEN.
OO6yyeHne CcO6MOAEHUIO NpaBWn  MOBEAEHWA B MPUPOSe,
Oepe>kHOMY OTHOLUEHWUIO K 6UMONOrnMyeckMM 06bekTam (pacTeHnsaM
1 XXMBOTHBIM 1 UX COOOLLLECTBAM) U X OXpaHe

YYEHWE O KJIETKE
YMeHne NpoBoAUTb CPaBHEHVE XUMUYECKOW OpraHn3aLum XnBbIX
M HeXuBbIX 00bEKTOB. [lonyyeHWe MpeLACTaBfeEHUs O PO
OpraHnyecKunx
1 HEeOpraHM4yecKnx BeLLECTB B K/IETKe
3yyeHune CTPOEHUA KNETOK 3yKapuoT, CTPOEHMS U MHOroo6pasms
KNETOK PacTEHWIA U XXMBOTHbIX C MOMOLLbK MUKPOMNpenapaTos.
HabntogeHne KNeToK PacTeHUn U XKMBOTHbIX MO MUKPOCKOMOM
Ha roToBbIX MUKponpenapatax, WX onucaHue. MNpuUroToeneHve u
onucaHve MUKPOrpenapaToB KeTOK pacTeHuiA.
CpaBHeHMWe CTPOEHUS KNETOK PacTeHW M XXMBOTHbIX MO rOTOBbIM
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O6MeH BeLLecTB U
npeBpaLleHme
3HEeprumn B KieTke

XKU3HEHHbIN LMK
K/ETKN

MUKpornpenapartam

YMeHue CTPOUTb CXEMbl 3HepreTMyeckoro obmMeHa u buocuHTesa
6enka.

MonyyeHne npeAcTaBneHUs O MPOCTPAHCTBEHHOW CTPYKType
6enka, monekyn AHK n PHK

O3HaKoM/IeHME C KNETOYHOI Teopuel CTPOEHUSI OpraHM3MOB.
YMeHMe CcamMOCTOSTeNbHO WCKaTb [0OKasaTenbcTBa TOro, 4TO
KNeTka — 3fieMeHTapHas XuBas CUCTemMa U OCHOBHasl CTPYKTYPHO-
(hyHKLMOHabHAsA efMHULA BCEX XMBbIX OPraHn3moB

OPIrAHV3M. PASMHOX>XXEHWE N NHABWNAYAJIbHOE PA3SBUTUE

Pa3mMHOXXeHue
OpraHn3smMoB

NHavBuayanbHoe
pasBuTune
opraHusma

NHavBmnayanbHoe
pasBuTue
yesioBeKa

3aKOHOMEPHOCTH
N3MEHUYMBOCTH

OcCHOBbI cenexkymn
pacTeHu,
YXXNBOTHbIX U
MWKPOOPraHM3MoB

OPrAHM3MOB
OBnafileHne 3HaHWAMWU O Pa3MHOXEHUN KakK O BaXKHeWLlem
CBOMCTBE  >KMBbIX  OPraHM3MOB. YMeHWe  CaMOCTOATE/IbHO
Haxo4uWTb OTINYMA MUTO3a OT Melio3a, ONpeaenss 3BOMIOLNOHHYIO
pO/ib 3TUX BULOB LENIEHUSA KETKU
O3HaKoM/iIeHNe C OCHOBHbLIMU CTafMAMW OHTOreHe3a Ha npumepe
pasBMTUA MO3BOHOYHBLIX XXMBOTHbIX. YMEHWEe XapakTepu3oBaTtb
CTagun MOCTIMOPUMOHANILHOIO Pa3BUTUA Ha MPUMepe YenoBeka.
O3HakOM/IeHWe C  NpUYMHAMW  HapylleHWin B pa3BUTUM
opraHusmoB. Pa3BuTMe yMeHUs NpaBWIbHO  (HOPMMPOBATH
AoKa3aTesibHyt0 6a3y 3BOJIIOLMOHHOIO PasBUTUSA XUBOTHOrO Mupa
BblsiBieHMe W onucaHuMe MpPU3HAKOB CXOACTBA 3apojblLueit
yenoBeka W ApyrMx TMO3BOHOYHbLIX KaK [0OKa3aTenbCTtea WX
3BOJIIOLMOHHOI O PO/ CTBA.
lMonyyeHne npefctasfieHUs O MOCNEACTBUAX BAUSAHUA asiKorons,
HUKOTWMHA, HAPKOTUYECKUX BeLLeCTB, 3arpA3HeHus cpeabl Ha
pasBuTUE U PenpoayKTUBHOE 340POBbE YesioBeKa
OCHOBbI TEHETUKW N CENEKL W
O3HakoM/leHMe C  HacnefCTBEHHOW M HeHacneiCTBEeHHOW
M3MEHUYMBOCTbLIO 1 ee BUONOrMYECKON POsbO B 3BOMOLMM
XXVBOro Mupa.
[MonyyeHne npeacTaBieHNs O CBA3N FreHeTUKN U MEAULMHBI.
O3HakOM/IeHMe C HacnefCTBEHHbIMU 60ME3HAMU YeNoBeKa, WX
npuUYMHaMmn 1 NPOPUNAKTUKON.
3yyeHve BAVUAHWA anKoronvM3ma, HapKOMaHWKW, KypeHus Ha
HacnefCTBEHHOCTb Ha BUjeomartepuane.
AHann3 (PeHOTUNNYECKOl M3MEHYMBOCTU. BbisiBNeHWe MyTareHoB
B OKpYXXaloLLei cpefe M KOCBEHHas OLeHKa
BO3MOXXHOIO UX BUSAHNA HA OpraHn3m
MonyyeHve nNpeAcTaBleHUs O TEHETWKEe KaK O TeopeTUYecKoi
OCHOBE CeNneKLmn.
Pa3BuTue MeTanpeamMeTHbIX YMEHWIN B MPOLEecce HaxOXAeHWUs Ha
KapTe LEHTPOB MHOroo6pasuvs ¥ MNPOUCXOXAEHUA KYNbTYPHbIX
pacTeHui 1 AOMAaLIHNX XUBOTHbIX, OTKPbITbIX H. . BaBnnosbim.
M3yyeHne meTof0B rubpuamsaLmm n UCKYCCTBEHHOr0 0T60pa.
YMeHve pa3bupatbCAd B ITUYECKMX acCMeKTaX HeKOTOpbIX
JOCTUDKEHUIA B OGUMOTEXHONMOTUW:  KNOHUPOBAHWUM >KUBOTHLIX U
npobnemMax KNOHMPOBaHUSA YeNoBeKa.
O3HaKOM/IEHME C OCHOBHbIMW [LOCTWKEHUSIMU COBPEMEHHON
CeNneKkuMM KynbTYPHbIX PacTEHWA, [OMALIHUX KMBOTHbIX U
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MWKPOOPraHnN3moB

MPONCXOXAEHWE N PASBUTUE XXN3HW HA SEMJIE. 3BOJTFOLLIMOHHOE

MponcxoxaeHve v
HayasibHble
aTanbl pasBuTuA
XXN3HW Ha 3emne

NcTopua passmtuaA
3BOJTOLMOHHbIX
naen

MukposBonouma
N MaKpo3BotoLumA

AHTponoreHes

YenoBeyeckKue
pacsbl

JKonorma — Hayka
0

B3aMMOOTHOLLEHUAX
OpraHn3mMoB Mexay

YYEHWE

AHanNM3 1 oLeHKa pasfINyHbIX FMNOTe3 MPOUCXOXKAEHNSA XKN3HN.
MonyyeHve NpeAcTaBleHUs 00 YCMOXHEHUW XMBbIX OPraH1M3mMoB
Ha 3emse B npoLiecce 3BOHOLUN.
YMeHVe 3KCMepUMEHTaIbHbIM  MYTEM BbISBNATL  afjanTUBHbIE
OCOGEHHOCTM  OpraHM3MoB, WX OTHOCWUTENbHbIA  XapakTep.
O3HaKoM/IeHMe C HEKOTOpbIMW MNPeACTaBUTENIAMU  PefKUX W
McYe3aloLMX BUAOB PACTEHUI U XKUBOTHbIX.
MpoBeaeHune onucaHus ocobei 0fHoro BUAa no
MOP(O/IOrMYeCKOMY KPUTEPUIO MPU BbINOSHEHUN NabopaTOpPHOM
paboTbl. BbisBeHWe YepT MNPUCNOCO6MEHHOCTU OPraHM3MoB K
pasHbiM cpefamM 06uTaHus  (BOAHOM, Ha3eMHO-BO3AYLUHOM,
MOYBEHHON)
WN3yueHne Hacnegns 4enoBeyecTBa Ha MprvMepe 3HAKOMCTBa C
NCTOpUelt pasBUTUSA 3BOMIOLMOHHLIX uaeid K. JluHHes, XK. b.
Namapka Y. dapsuHa. OLeHMBaHMe ponn 3BOJIOLMOHHOIO Y4yeHUs
B (DOPMMPOBAHUM COBPEMEHHOI ECTeCTBEHHO-HAay4YHON KapTWHbI
mmpa.
Pa3BuTMe CMOCOBGHOCTM ACHO M TOYHO M3naratb CBOW MbICAW,
NOrNYeckn 060CHOBbLIBATL CBOK TOUKY 3peHMs, BOCMPUHMMATb U
aHanM3mMpoBaTb MHEHUA cobeceaHNKOB, NPU3HaBas Mpaso ApYroro
yesioBeKa Ha MHOe MHeHue
O3HakoM/IEHME C KOHUENnuuen Buga, ee KpuTepusamu, nopbéop
NMPUMepPOoB TOro, YTO NONyNAUMA — CTPYKTYpHas eauHuLa BUaa U
3BOTHOLMN.
O3HakOM/IeHMe C [BMXYLLMMUCA CWUNaMy  3BOJOLUMM U ee
[0Ka3aTeNbCTBaMM.
Y CBOEHME TOro, YTO OCHOBHbIMY HanpaBieHUSMUN 3BOOLMOHHOIO
nporpecca ABNATCA 6MOIOrMUYECKNn Nporpecc 1 GUoNornyYecKunin
perpecc. YMeHue oOTcTamBaTb  MHEHME, O  COXPaHeHWUu
610N0rMyeckoro MHOroobpasmsi Kak OCHOBe YCTONYMBOCTU
6roctepbl M NPOrpeccMBHOrO ee pasBUTUA. YMeHWe BbISBMATH
MPUYMHBI BbIMUPAHUA BULOB

MPONCXOXAEHVE YENOBEKA
AHanM3 W OuUeHKa pasU4YHbIX T[UNOTe3 O MPOUCXOXAEHUM
yesioBeka.
PasBuTMe  yMeHWA  CTPOUTb  [oKasaTe/lbHyd  6asy Mo
CPaBHUTENIbHON  XapaKTepuCTUKe  YenoBeka WM NPUMMAToB,
[0Ka3blBas UX POACTBO.
BbifiBNeHne 3Tanos 3BOMOLMN Yel0BeKa.
YMeHVe [OoKa3blBaTb PABEHCTBO Ye/IOBEYECKUX pac Ha OCHOBaHWM
MX POLCTBA U eIMHCTBA MPOUCXOXIEHNS.
Pa3BuTMe TONEPaHTHOCTM, KPUTUKA pacuM3mMa BO BCeX ero
NPOSABNEHMNAX

OCHOBBbI 3KO10I'MK

3yyeHune 3KONOrmMyecknx PakTopoB v UX BANAHUS Ha
OpraHv3Mmbil.
3HAKOMCTBO C 9KONOrMYEeCKMMU CUCTEMaMW, WX BUAOBOA U
MPOCTPAHCTBEHHONM CTPYKTYypamMu. YMeHue OOBACHATb NPUUUHbI
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cobor un
OKpy>KatoLyei
cpepoi

Buochepa —
rnobanbHas
aKocucTema

Buocdepa n
YesioBeK

BrnoHuKa Kak ofHo
N3 Hanpa./ieHWl
6ronorum un
KN6epHETUNKM

YCTONYMBOCTU U CMEHbI 9KOCUCTEM.

O3HakoM/leHVe C  MeXBWUAOBbIMW  B3aVIMOOTHOLUEHMSMW B

9KOCUCTEME:  KOHKYpeHLMeid,  cuMOMO30M,  XMLLHUYECTBOM,

napasMTU3MOM.

YMeHue CTpOWUTb  SIPYCHOCTb  PacTUTENbHOro  COO6LLeCTBa,

nMLeBble Lenu M CeTM B OMOLEHO3e, a TaKXe 3KO/ormyeckue

nMpamunppl.

3HaHMe OTNNYMTENbHBIX MPU3HAKOB WCKYCCTBEHHbLIX COOOLLECTB

— arpoakocncTeMbl 1 yp603KOCUCTEMBI.

OnucaHWe  aHTPOMOrEHHbIX  M3MEHEHWA B eCTECTBEHHbIX

NPUPOLHbIX NaHALwadTax CBOel MeCTHOCTH.

CpaBHUTeNIbHOE OnucaHue OLHOM W3 eCTeCTBEHHbLIX MPUPOLHbIX

cuctem (Hampumep, neca) U KakOM-HMOY[Ab arpo3KOCMCTEMbI

(HanpvmMep, NLIEHWUYHOrO NONS).

CocTaBneHne cxeM nepefayn BeLLECTB M 3HEPrMM MO Lensm

NUTaHWs B NPUPOLHON 3KOCUCTEME M arpoLieHOo3e

O3HakomieHne ¢ yyeHuem B. V. BepHagckoro o 6uocgepe kak o

rnobanbHoOM aKocucTeme.

Hannume npeactaBieHWss O CXeMe 3KOCUCTeMbl Ha nNpuMepe

ouocepbl, KPYyroBopoTe BEeLLECTB W MpeBpalleHnun 3Heprum B

brocpepe.

YMeHVe [0KasblBaTb PO/b XMBbIX OpPraHW3MoB B GMochepe Ha

KOHKPETHbIX npuymMepax

HaxoxXpeHve cBsi3M U3MeHeHWs B Guocdepe ¢ nocneacTeuaMu

[eATeNbHOCTM Ye/l0BEKa B OKPYXKaloLLein cpese.

YMeHue onpeaensaTb BO3[ENCTBME NpPOV3BOACTBEHHOW

AEeATENbHOCTM Ha OKPYXKaloLyto cpefy B 06/1aCTU CBOe byayLuel

npodeccun.

O3HakoMm/ieHMe € rnobasbHbIMU 3KONOrMYeCKMMU npobnemamu u

yMeHMe onpeaensiTb NyTW UX PeLLeHus.

OnucaHve 1 NPaKTUYeCKoe CO34aHNe UCKYCCTBEHHOW 3KOCUCTEMBI

(NpecHOBOAHOrO akBapuyma). PelleHne 3KONOrMyecknx 3asau.

[leMOHCTpUpOBaHNe YMEHUS MOCTAHOBKW Lefel [eATeNbHOCTH,

NNaHUPOBAHUA COGCTBEHHOW [AeATeNbHOCTUM AN LOCTUMXKEHUA

MOCTAB/IEHHbIX Lefer, NpefBUAeHUS BO3MOXHbIX pPe3y/bTaToB

3TMX  OEeNCTBWIA, OpraHM3auMyM  CaMOKOHTPOAS U OLEHKM

NOMyYeHHbIX pe3ynbTaTos.

O6yyeHne cobnO4eHN0  NpaBwul  MOBEAEHMA B MNPUPOAE,

O6epeXXHOMY  OTHOLWUEHMKO K OMonormyeckMMm  06bekTam

(pacTeHusAM, XXMBOTHLIM ¥ UX COOBOLLECTBAM) U UX OXpaHe
BEVOHNKA

O3HaKoM/IeHEe C MpUMepamn WUCMOMb30BaHNA B XO35MCTBEHHON

[eATeNbHOCTY Ntoaert MophOodhYHKLMOHANbHBIX YepT OpraHu3aLum

PaCTEHMWI N XXMBOTHbIX NPU CO34aHNN COBEPLLEHHbIX TEXHUYECKUX

CUCTEM M YCTPOMCTB NO aHANI0rMUKM C XMBbIMU CUCTEMAMM.

3HaKOMCTBO C Tpy6uaTbiMW CTPYKTypaMu B XXWBON npupoge K

TEXHUKE,  a’3pOAUHAMUYECKUMU U TUAPOSUHAMUYECKMM

YCTPOWCTBaAMM B XXUBOW NPUPOLE U TEXHUKE.

YMeHue CTPOUTb MOJAENN CKNafyaToin CTPYKTYpPbl, UCNOMb3yeMble

B CTPOMTENIbCTBE



8.Y4ebHO - MeTOANYECKOE N MaTepUasnbHO - TeEXHUYECKOe 0b6ecrneyeHme
nporpamMmMbl YyY4eOHOW AUCUUNANHbI.

Mporpammel ANCLUUMINHBI TpebyeT Hannuus KabuHeTta ornonoruu.
TexHMUYecKue cpeacTBa 00YUYEHUS: KOMNbIOTEP, NPUHTEP, NPOEKTOP, NPOrpaMmMHoOe
obecneyvyeHne oOLLEro M NPOMECCMOHANBLHOI0 HaszHayeHWss, KOMMNNEKTbl Yy4yeOHO-
METOANYECKON [OKYMEHTALMNN.

O6opyoBaHVe nabopaTopun 1padbounx MecT NabopaTopun:
-Nnocafo4HbIe MecTa No KOMYECTBY 06YUAKOLUXCS;
-paboyee MecTo npenojaBaTens;

MepeyeHb y4ebHbIX U3aaHNi, MHTepHEeT-pecypcoB, A40MNOHUTENbHON
nnTepartypsbl.

OcHoBHad nMTepaTypa

1. OCHOBHble nctouHukn: 1.KypbatoBa H.C..Ko3nosa E.A..O6wasa 6uonorus.
YyuebHoe nocobue ansa CroO. HayyHaa kHura.2019.

JononHnTensHada nnTepaTypa anda CTy4aeHTOB:

KoHcTaHTMHOB B.M. wn gp. buonorus pgna npogeccuid u  cneymansHOCTEN
TEXHUYECKOTO W €eCTEeCTBEHHO-HAy4yHOro npogunein: y4vyebHUK [N CTYAEHTOB
npoeccroHanbHbIX 06pa3oBaTe/lbHbIX OpraHunsaunii, ocsauBarlLWmnx npoheccum K
cneunansHoctn CIroO.-M.,2017

Yebbiwes H.B.,puHesa I".I".buonorus: y4ebHnK ana cTy4eHToB NpodeccnoHanbHbIX
obpasoBaTe/ibHbIX OpraHM3aumii, oceamBaroWwmx npogeccnun n cneymanbHoctn Cro.-
M.,2017

TynukuH E.W. O6was 6uonormsd ¢ OCHOBaMW 3KOMOTMKA U NPUPOLOOXPAHHOM
AeATeNnbHOCTN: y4yeb.nmocobue And Hay.npod.obpasoBaHus. «Akagemus»,M.,2017r.
[na npenofasaTeneil:

06 o6pasoBaHun B Poccuinickonn depepaumun: degep. 3akoH ot 29.12. 2012 Ne 273-P3
(B pen. PepepanbHbiX 3aK0HOB 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 203-93, 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-®3, ot
27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, Cc Wu3M., BHECEHHbIMU
®epepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-@3, B pea. ot 03.07.2016, ¢ nsm. ot
19.12.2016.)

Mpukaz3 MwuHo6pHaykm Poccum o1  17.05.2012 Ne 413 «O6 yTBEpPXAeHUU
(hefepanbHOro rocyapCcTBeHHOro 06pa3oBaTeNbHOr0 cTaHgapTa cpegHero (NoJsIHOro)
00LLero obpasoBaHma».

Mpukaz MuHobpHaykn Poccum oT 29.12.2014 Ne 1645 «O BHeCeHWU U3MEHEHWIA B
Mpuka3z MuHucTepcTBa obpasoBaHns 1 Haykm Poccuiickoin ®depepauymm ot 17.05.2012
Ne 413 “O6 yTBepxaeHun QefepasbHOro rocyaapCTBEHHOro 06pa30BaTe/ibHOro
cTaHpapTa cpegHero (MOIHOro) 06uero obpasoBaHns».

Mpunka3 MuHncTepcTsa obpasoBaHna 1 Haykn P® ot 31 pekabpsa 2015 r. Ne 1578 «O
BHECEHUMN U3MEHEHWIA B (hefjlepanbHbli TOCYLapCTBEHHbIM 06pa3oBaTe/ibHbIN CTaHAapT
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cpegHero obuiero o6pa3oBaHWUs, YTBEPXAEHHbIA nNpukasom MWUHUCTEPCTBA
obpasoBaHuA M Hayku Poccuitickon Pegepauum ot 17 maa 2012 r. Ne 413.
Mucbmo [enapTtameHTa rocyfapCTBeHHOW MOMUTUKKU B chepe NMOATOTOBKM paboumx
Kagpos u AMNO MwnHobpHaykn Poccum oT 17.03.2015 Ne 06-259 «PekomeHpauuu no
opraHusauum nonyyvyeHus cpepHero obuiero obpasoBaHWs B npefenax OCBOEHUA
obpasoBaTe/ibHbIX NpPoOrpaMm cpegHero npodgeccnoHanbHOro obpasoBaHus Ha 6ase
OCHOBHOro  obuwero o6pa3oBaHUs C y4yeToM TpebGoBaHUN  (efepasnbHbIX
rocyfapCcTBeHHbIX 06pa3oBaTe/lbHbIX CTAHAAPTOB U NOyYaeMoi npogeccumn nnm
CneumanbHOCTN CpefHero npoeccnoHanbHoro obpasoBaHus.

MpumMepHas ocHOBHas o6pa3oBaTe/ibHad nporpamMmma cpefHero obuiero o6pa3oBaHus,
ofobpeHHas pelwleHnem QegepasbHOro y4e6HO-MeTOAMYECKOrO O00beAUHEHMA o
obuemy obpasoBaHuio (NPOTOKON OT 28 ntoHA 2016 r. Ne 2/16-3).

,D,OKyMeHT noanucaH SJ'IeKTpOHHOVI noanucero

Bnapeneu: Wynbra Bnagumup AHaTtonbesny

DomKkHOCTL: MpekTop

Opranusauus: FOCY[JAPCTBEHHOE BIO[PKETHOE NMPO®ECCUOHANBHOE
OBPA3OBATE/NBHOE YYPEXXAEHWE KPACHOAAPCKOIO KPAS "AMLUEPOHCKUIA
TEXHWKYM ABTOMOBWITbHOIO TPAHCIMOPTA 1 CEPBUCA"

WHH: 232500656409

CepuiiHbln Homep: 009C6E84FA49651A1EBD2BE30D125170D4
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