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1. MosAcHUTENbHAs 3anUckKa

HacToswas nporpaMmma y4e6HON AUCLMNANHBI OPUEHTMPOBaHA Ha peann3aumto
(hefilepanibHOro rocyAapcTBeHHOro ob6pasoBaTe/ibHOro ctaHgapTa cpefHero (MOMHOro)
obwero obpasoBaHWa No 6GuonoruM  Ha 6a30BOM YpPOBHE B Npefenax OCHOBHOM
06pa3oBaTeNlbHOM NPOrpammbl CPeAHEr0 NPOgecCMoHanbHOro 06pasoBaHms C YUYETOM
MpumepHO  OCHOBHOM  06pa3oBaTe/IbHOW  MporpaMMbl  CpefHEero  obulero
obpa3oBaHMsA, OA0OGPEHHOW pelleHMeM  (pefepanbHOro  yy4ebHO-MeTOANYECKOrO
06beIHEHUS M0 06LLEMY 06pa3oBaHUIO (NPOTOKON OT 28 nioHA 2016 r. Ne 2/16-3).

B pesynbTate u3yyeHUs Y4eOGHOM AMCLUMMNMHBI «Bronorus» 0o6yyatoLmincs
[O/MKEH 3HaTb:

*  OCHOBHbIE MOMOXEHNA BMONOrMYECKUX TEOpUiA 1 3aKOHOMEPHOCTEN: KNeTOYHOM
TEeopun, 3BOMIOLMOHHOIO Yy4eHus, YydeHus B.W.BepHagckoro o 6uocdepe,
3aKOHbI [".MeHAens, 3aKOHOMePHOCTE N3MEHUYMBOCTU U HAC/eACTBEHHOCTY;

*  CTPOEeHWe N (PYHKUMOHMPOBaHNE OMOMOTMYECKUX OOBLEKTOB: K/IETKW, TEHOB U
XPOMOCOM, CTPYKTYPbl BJa U 3KOCUCTEM,;

*  CYWHOCTb OMONOrMYECKMX MPOLECCOB:  Pa3MHOXEHWS,  OMNI0LOTBOPEHMS,
[ecTBuS NCKYCCTBEHHOTO 7 eCTEeCTBEHHOr0 oT6opa,
(hopmmpoBaHme NPUCNoco61IEHHOCTY, NMPOUCXOXAEHE BUAOB, KPYroBopoT
BELLECTB W MpeBpalleHVe 3Heprunm B K/ETKe, OpraHu3aMe, B 3KOCUCTeMax U
ouocepe;

* BKMag Bblgalwowmxcs (B TOM YMCNe OTEYECTBEHHbIX) YYEHbIX B pas3BUTHE
OMONOrNYECKOW HayKW;

e BMOMOrMYECKYO TEPMUHOMOTNIO U CUMBO/UKY;

B pe3ynbTate M3yyeHUsi y4eOHOW AMCUUNAVHBI «BUONorns» 00y4aroLUMIACS AO/MKEH

YMETb:

. 00BACHATL ponb 6uonorMm B (HOPMUPOBAHUM HAyUYHOTO MUPOBO33PEHUS;

BKMaL OWONOrMyeckMx Teopuili B (hOPMMPOBaHME COBPEMEHHOW eCTeCTBEHHO-
Hay4YHOW KapTUHblI MUPa; eAMHCTBO XXMBOW W HEXWBOW NMPUPOAbI, POACTBO XKMBbIX
OpraHM3moB; OTpULATEeNIbHOE BfIMSAAHWE anKorons, HWKOTUHA, HapKOTUYECKUX
BELLLECTB Ha 3MOPMOHaNbHOE M MOCT3IMOPUOHANIbHOE PasBUTME YeNlioBeKa; BINAHUE
3KOJIOTMYECKMX (PAKTOPOB Ha XKMBble OpraHu3Mbl, BAUSHNE MYTareHoB Ha pacTeHus,
XMBOTHbIX W YenoBeka;, B3aMMOCBA3M W  B3aMMOJENCTBME OpraHn3MoB WU
OKpY>KatoLLen cpefpl; NPUYMHBLI WM (haKTopbl 3BOMOLMM, W3MEHSEMOCTb BWUJOB;
HapyLleHVs B pa3BUTUM OPraHn3MoB, MyTauuu UM UX 3HaYeHWe B BO3HUKHOBEHWM
HacnefCTBEHHbIX 3a00/MeBaHWiA; YCTONUYMBOCTb, pasBUTUE W CMeHbl 3KOCUCTEM;
Heob6X0AMMOCTb COXPaHeHUss MHOTro0bpasuns BUAOB;

. peLlaTb 3nemMeHTapHble BMONOrMYecKme 3afadn; CoCTaBNATb 3/1eMeHTapHbIe
CXeMbl CKpeLlVBaHWA W CXeMbl MepeHoca BeLeCTB W Mepefayu 3Heprum B
akocuctemax  (Uenn  nNUTaHWs);  OMUCbIBAaTb ~ OCOBGEHHOCTW  BMAOB MO
MOP(OIOrMYeCKOMY KpUTEPUIO;

. BbISIBNIATL MPUCMNOCO6/IEHNA OPraHu3MOB K Cpefie 06UTaHUsA, UCTOUYHUKA U
Ha/MuMe MyTareHoB B OKpYXatoLlen cpefe (KOCBEHHO), aHTPOMOreHHble U3MEeHeHNSs
B 9KOCWCTeMax CBOel MeCTHOCTHU;



. CpaBHMBaTb GMONOrMYeckme O6BLEKTbI: XMMUYECKUIA COCTaB Tesl YKMBOM U
HEXMBOM MPUPOAbl, 3apofbllleli YenoBeka W APYrnX >XMBOTHbIX, MNPUPOAHbIE
3KOCUCTEMbI M arpo3KOCUCTEMbl CBOE MECTHOCTW; MPOLECCbl (ECTECTBEHHbLIA W
MCKYCCTBEHHbIA OTOOP, MOMI0BOE M 6Gecnonoe pasMHOXEHME) W AenaTb BblBOAbI W
0606LLEeHNA Ha OCHOBE CPaBHEHUS N aHa/IN3a;

. aHanM3upoBaTb W OLEHMBATb Pas3/IMYHbIe TUNOTE3bl O  CYLHOCTH,
MPOUCXOXKAEHUN XXU3HU U YenoBeka, rnobanibHble 3KOM0rnMyeckue npobieMbl U nx
peLLeHns, NoceACcTBUA COOCTBEHHON feATEIbHOCTI B OKPYXXKatoLLet cpeje;

. M3yyaTb M3MEHEHUS B IKOCMCTEMAX Ha BMOMOrMYeCcKNX MOLENsX;

. Haxo4uTb WH(OPMaUMIo 0 OMOMOTMYECKMX O0O0beKTax B  Pas/iMyHbIX
NCTOYHMKAX  (y4yebHMKax,  CrpaBOYHMKAX,  HAYYHO-NOMYNAPHBIX  WU3LAHUSX,
KOMMNbIOTEPHbIX 6a3ax, pecypcax cetv VIHTEPHET) 1 KPUTUYECKUN ee OLLeHUBATb;

MCNO/b30BaTh NPUOGPETEHHbIE 3HAHMSA N YMEHUS B MPaKTUYeCKOW

AEeATENIbHOCTUN N NOBCEAHEBHOM YXXN3HU:

. ANs cobMoaeHns Mep NPOPUNaKTUKKA  OTPaBfEHWUA, BUMPYCHBIX W ApYrux
3a60MeBaHWin, CTPECCOB, BPEeAHbIX MpPUBbIYEK (KYpeHwus, aIkoronunsma,
HapKOMaHuW); npaswi NoBeLeHNA B NPUPOLHONW Cpeae;

. OKaszaHus MNepBOM MNOMOLWM NPU TpaBMaTUYECKUX, MNPOCTYAHbIX W APYrUX
3ab60/1eBaHNAX, OTPaB/eHNAX MULLEBLIMU MPOAYKTaMK;

. OLEHKM  3TMYECKMX aCMeKTOB HEeKOTOpbIX WCCrefoBaHWiA B 061acTy
broTexHo0rMm (KNOHMPOBaHWE, UCKYCCTBEHHOE OMN0L40TBOPEHNE).

2. O6LLas xapaKTepucTnKa y4e6HoM AMCUUNINHBI

OcHoBy nporpaMmbl  COCTaB/fISIET  COAEPXKaHWe, COracoBaHHoe ¢

TpeboBaHMAMKN (hefepalbHOro rocyfapCTBEHHOro craHgapTa cpefHero (MOMHOrO)
06LLero obpazoBaHusi 6a30BOro YpPOBHS.
OcHOoBYy cofepXaHWs MporpaMMbl  COCTaBNAKOT — Credylolme  Befylive  Waew:
OT/IMYMTENIbHbIE MPU3HAKM XXUBOW NPUPOAbI, €e YPOBHEBas OpraHM3aums v 3BOIOLUS.
B COOTBETCTBUM C HUMM BblAe/IEHbI COLEPXKATE/bHbIE NMHUW: BUONOrUSA KaK Hayka;
BMOoNorMYeckre 3aKOHOMEPHOCTM; METOAbl Hay4HOro MO3HAaHWSA; KIETKa; OpraHun3M;
nonynauuns; BuL; 3KoCcUCcTeMbl (B TOM ymncne bruociepa).

B nporpamme oTpaXkeHbl BaXXHEMLLME 3afayun, cToswpme nepes 6Monornyeckoii
HayKOI, pelleHMe KOTOpbIX HanpaBieHO Ha pauuoHabHOe MPUPOA0NOb30BaHNE,
OXpaHy OKpPY>KaroLLein cpefbl 1 3L0POBbA NIHOLEN.

Mpy oT6Ope cofdepXXaHWsi MCMO/Mb30BaH Ky/bTypocoo6pasHbI  Moaxosn, B
COOTBETCTBUM C KOTOPbIM 06Yy4atoLmMecs A0MKHbI YCBOWUTb 3HaHUA U YMEHUS,
HeobXxoaumMble AN (POPMUPOBaHNA OOLLE KynbTypbl, OnNpeaenstoleli afekBaTHoe
NnoBefleHNe 4enoBeKa B OKpYXKawolleld cpefe, BOCTPeGOBaHHblE B >KU3HWM U B
MPaKTUYECKON AesTeNbHOCTU.

Oco60e BHMMaHWe YAeneHO 3KOM0rMYecKoMy 06pa3oBaHWIO M BOCMUTaHMIO
06yyatoLmMXcs, (POPMUPOBAHUIO Y HUX 3HAHWIA O COBPEMEHHOW eCTeCTBEHHOHAYYHOM
KapTMHe Mupa, LEHHOCTHbIX OpWEeHTauWi, 4YTO CBMAETENbCTBYET O rymaHu3aumu
6ronornyeckoro obpasoBaHus.

MporpammMa npegycMarprBaeT POPMMPOBaHME Y 00yYatoWmnXCs 06LLEeHAY YHbIX

3H8.HI/II7I, yMEHVIVI N HaBblKOB, YHUBEPCA/IbHbIX cnoco6oBs [EeATENIbHOCTN N KJ/THOYEBBLIX
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KOMMETEHUMIA. T1pUOPUTETHLIMU U3 HUX NPU U3YHEeHUN BUONOTN ABNAKOTCA YMeHMWe
cpaBHMBaTb 0OMOMIOrMYeckme O0OBLEKTbI, aHaIM3MpPoOBaThb, OLEHMBATb M 06006LaTb
CBeJieHUs, YMeTb HaxoAWTb W WCMONb30BaTb WH(POPMAUUIO U3 PasINYHbIX
NCTOYHMKOB.

OcBOeHMe Yyu4ebHOn AuncuMnAvHbl  «Bronorms» 6asmMpyeTcs Ha  3HaHUAX
06yyatoLMXCs, MNOMYYEHHbIX MPU M3YYeHUU OBUOMOTMYECKUX MNPEeAMETOB, XUMUW,
(u13nKkuK, reorpadum B OCHOBHOWM LUKoNe. OLHOBPEMEHHO caMm npefAMeT 6vonorumn
ABNAeTCcA 6a30BbIM 418 pAAa 6MONOrMYecKnX, CeflbCKOX03ANCTBEHHBIX, MeAULMHCKMX
N ApYyrnx cneumanbHbIX AUCUUMNNH.

[na  yCrewHoro YCBOEHWA  3HaHWI, MpUOBpeTeHMs  06y4aroLMMUCS
MPaKTUYECKNUX HaBbIKOB, OMbITa CaMOCTOATE/IbHOW [EATENIbHOCTM B COAEepXaHue
06yueHus BK/IIOUYEHO BbIMOMIHEHME NabopaTopHbIX W MPaKTUYECKUX pabor,
COOGLLEHNIA, NPOBEAEHNE IKCKYPCHIA.

B nporpamme KypcvBOM BblAenieH MaTepuas, KOTOpbIA Npyu U3yyeHUn yyebHOM
ANCUMNANHBI «BUON0rns» KOHTPO/TKO He MOAJIEXNT.

OpraHusaums MTOroBOro KOHTPONSA OyZeT OCYLLeCTBNATbCA B (hopMme
AndepeHLMpOBaHHOI O 3a4eTa Ha NepBOM Kypce.

3. MecTo y4ebHoW ANCUMN/INHBLI B y4e6HOM MNnaHe:

ObweobpasoBarenpHas yyebHaa aucunnamHa OY/[16.08 buonorus oTHoOCUTCA K
npegmMeTHON  06nactm  «ECTeCTBEHHble  Hayku»  6a30Bbli  YpOBEHb U K
o6Lieobpa3oBaTe/lbHOMY — y4ebHOMY UMKy  OCHOBHOM  MpotheccroHasbHOM
o6pasoBaTenibHOM NporpaMMbl CPeAHero npogeccuoHasibHOro obpasoBaHns Ha 6ase
OCHOBHOro 06Llero o6pasoBaHWs C MOMyYeHWEM cpeaHero o06uiero o6pa3oBaHuWs
MMKPC ¢ yuétom Tpe6oaHnii ®IOC CIMO TexHMYecKoro npoguns.

4.Pe3ynbTaTbl OCBOEHUA y‘-le6HOI7I ANCLUUNNNHBI - NNYHOCTHbIE,
MeTarnpeaMeTHbIE, NPEOMETHDbIE.

®roC COO ycraHaBnMBaeT TpeboBaHWA K  pe3y/nbrataM  OCBOEHUA

06yyaroLLMMmnCA OCHOBHOW 06pa3oBaTe/ibHOM NporpaMMbl:
- JINYHOCTHbIM, BK/IKOYaKOWMNM T[OTOBHOCTb W CMOCOBHOCTL OOy4yaroWwmnxcs K
CamMopasBUTMIO U JINYHOCTHOMY CaMOOMNPEeAENeHNI0, CHPOPMUPOBAHHOCTb KX
MOTMBaUMM K OOYYEHWUO W LeneHanpaBieHHON Mno3HaBaTe/lbHOW AeATeNIbHOCTH,
CUCTEMbI 3HAYMMbIX COLMANIbHBIX W MEX/IMYHOCTHLIX OTHOLUEHWIA, LeHHOCTHO-
CMbIC/IOBbIX YCTAHOBOK, OTpPaXatoLMX JIMYHOCTHbIE U TpaXhaHCKMe no3vuumM B
LeATeNbHOCTM, MPaBOCO3HAHWE, 3KOJIOTMYECKYHD KYNbTYpY, CMOCOBGHOCTb CTaBWTb
LUeSM N CTPOUTb JKMU3HEHHblE MJaHbl, CMNOCOOGHOCTb K OCO3HaHMIO POCCUINCKON
rpaX4aHCKOM MAEHTUYHOCTU B NONUKY/IbTYPHOM COLUYME;
- MeTanpegMeTHbIM, BK/IHOYAKOLLMM OCBOEHHbIE 00YYaloLUMUCH MEXIMPeaMeTHbIe
MOHATMS W YHMBEPCa/IbHble Y4ebHble AeWCTBUA (perynsTvBHble, MO3HaBaTe/bHbIE,
KOMMYHWKaTUBHbIE), CMOCOBHOCTb WX WUCMOMb30BaHWA B  MO3HABATE/IbHOW U
COUMa/IbHOM MpPaKTUKe, CaMOCTOATENIbHOCTb B M1aHMPOBaHUM U OCYLLECTB/IEHUM
y4eOHOW [eATeNIbHOCTU W opraHu3aumy y4ebHOro COTpyAHMYeCTBa C negaroramn u
CBEPCTHMKaMM, CMOCOOHOCTb K MOCTPOEHWUO WHAMBUAYaSIbHOW 06pa3oBaTe/lbHOM
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TPaeKkTopuKn, BafeHMe HaBblkaMy Y4eOHO-MCCe0BaTe/IbCKON, MPOEKTHON WU
couunanbHON AeATeNIbHOCTH;
-NpeAMETHbIM:
* OCBOEHME 3HaHW 0 6uonornyecknx cuctemax (Knetka, OpraHusm,
Monynsaums, Bug, 3kocmuctema); UCTOPUN pa3BUTUS COBPEMEHHbIX NPeACcTaBNeHniA 0
XKMBOW npupofe, O BbIAAOWMXCS OTKPbITUAX B OMONOrMYECKOW HayKe; pPonu
OMONOrnyecko Haykm B (DOPMMPOBAHWM COBPEMEHHOM eCTeCTBeHHOHaY4HOW
KapTWHbI MMPa; O METOAAX Hay4YHOrO MO3HaHWS;
*  (bopmupoBaHMe npeacTaB/iEHUA O POM N MecTe 6MONOrMM B COBPEMEHHON
Hay4HOI KapTWHE MUpa; NOHUMaHWe ponu 6uonornm B opmMMpoBaHMN Kpyrosopa u
(h)YHKUMOH&/IbHON rpamMOTHOCTM  YesloBeKa ANA PeLleHns NpakTUYecKnx 3agay;
* (bopMmpoBaHME  YMEHUA  OOBACHATL  pe3ynbTaTbl  BMONOrMYECKUX
9KCMEPUMEHTOB, peLlaTb 3/1eMeHTapHble 61OOrMYecKme 3afaudn;
e  B/lafleHMe OCHOBOMOMAraloWUM MOHATUSMU U MPEeACTaBNEHUSAMN O XKMBOWA
npupoge, eé YPOBHEBOW OpraHM3auMnm W 3BOMKOLUW; YBEPEHHOE M0/b30BaHMe
OM0/1I0MMYECKON TEPMUHONOTMEN U CUMBO/IMKON; OCHOBHBLIMM METOAAMW HAY4YHOro
MO3HaHWSA, UCNONb3YEMbIMU NPY BUONOINYECKMX UCCNEA0BaHMSX XMBbIX 0OBEKTOB
MW 3KOCUCTEM: OMNUcaHMe WU3MepeHue, NpPoBeAeHWe HaOMOAEHWIA; BbIsSBNEHNE U
OLieHKa aHTPOMNOOrMYeCKMUX U3MEHEHWIA B NPUPOAE;
*  pasBuTUe No3HaBaTe/IbHbIX WHTEPECOB, MHTENNEKTYa/IbHbIX U TBOPYECKNX
CNOCoBHOCTEN 0by4vatoWwmMxcs B Mpouecce U3y4YeHUs OMONOTMYECKUX SBMEHWIA;
BblAAtOLMNXCS JOCTUMXKEHMIA BMONOrM, BOLIEALIMX B O6LLEYE/IOBEYECKYIO KY/bTYPY;
C/IOXHBIX M NPOTUBOPEUMBBLIX NyTell PasBUTUS COBPEMEHHbIX Hay4HbIX B3rNs408,
Maen, TEOPWA, KOHUENUWA, rmnotes (0 CYWHOCTM W MPOUCXOXKAEHWUN HKU3HW,
yesioBeka) B Xofe paboTbl C pa3/IMYHbIMK UCTOYHUKAMM MH(OPMaLUN;
e C(bOPMUPOBAHHOCTb  COOGCTBEHHOM  MO3NLMM MO  OTHOLUIEHUHO K
OMONOrnYeckon MHgopmalmn, Noy4yaemomn 13 pasHbiX UCTOUHMKOB, K rN106a1bHbIM
3KO0MOrMYeCKUM NpobsiemMam 1 NyTAM KX PeLLeHus.



5. CofeprkaHme y4ebHOWN ANCUMNNVHBI.
BBegeHue

OO6GbEKT M3yUYeHUs1 OUMONMOrMK - >KMBas npupoga. [puU3HAKM XKUBbIX
opraHuamoB. MHoOroo6bpasme >MBbIX OpPraHM3MOB. YpPOBHeBasi OpraHusaums
XXNBOI Npupoabl 1 3BoNOUUSA.  MeTodbl MO3HAHWS XMBOW NpupoAbl. O6Lime
3aKOHOMepHOCTU 6ronorun. MpeaMeT M3yueHMs 0606LIAIOLErO Kypca «Buonorus,
UenM n 3agaum Kypca. W3yueHne OCHOBHbIX 3aKOHOMEPHOCTE BO3HWKHOBEHWS,
PasBUTWS U CYLLLECTBOBAHMSA XXM3HW Ha 3eM/ie 11 COBPEMEHHOI ee opraHusaumun. Ponb
6ronoruv B GOPMMPOBaHNI COBPEMEHHOI €CTECTBEHHOHAYYHOW KapTUHbI MMpa U B
NPaKTUYecKol AeaTenbHOCTM nrogeli. CobnoaeHVe MpaBua MOBEAEHUS B NPUPoOJE,
OepeXXHoe OTHOLLUEHVE K BMOMOrMYecKUM 06beKTaM (PaCTEHWUSM W XXMBOTHBIM W UX

co006LLEeCTBaM) N NX OXpaHa.
JdemMoHcTpauun

Brvonornyeckne cUCTEMbl PasHOrO YPOBHSA: KeTKa, OpraHusm, nonynaums,
aKocuctema, 6uocgepa. Llapctsa XnBoi Npupospl.

TpeboBaHNA K 3HaHUAM: WMeTb nNpeAcTaBneHVe 06 O06bekTe U3ydeHUs
ovonormm - >KMBOM npupofe, O MeTofax WccnegoBaHWs B 6uonormun. Kpatkas
ncTopua passuTua 6uonormn. Ponb BMONOrMYECKUX Teopui, WAen, runotes B
(hopMMPOBaAHMMN COBPEMEHHOM €CTECTBEHHOHAYUYHON KapTUHbI Mupa.

TpeboBaHNA K YMEHUAM: YMETb OOBACHATH POSb OGMOMOTMN B COBPEMEHHOM

06LLeCTBe, PpO/b BblgawoWMXcs 6OUOMOrOB, LeMM W 33fayn  Hayku, pasnnyartb
onucarte/bHbIiA, CPaBHUTENbHbIV 1 3KCNEPUMEHTASIbHbIA METOAbI.
Buabl camocTosiTeNlbHOM paboTbi(14.):
CocTaB/nieHne OrnopHOro KoHcnekTa rno Teme:
1 Kpatkas nctopus passmutus 61onormm.

Pasgen 1. YHEHUME O KJ/IETKE

2.1.Knetka - 3nemMeHTapHasa >uBas CUCTEMA U OCHOBHaA CTPYKTYpPHO-
(PYHKLUMOHaNIbHAA eAuHMLUA BCEX XXMBbIX oOpraHusmoB. KpaTkas ucTopus
N3yYeHUs KNETKMU.

2.2. XMMYecKasa opraHusaumsa Knetkn. OpraHuyeckme n HeopraHm4yeckue
BeLLlecTBa K/IETKN W XMUBbIX OpraHn3sMoB. benku, yrneesopl, MiMnnAbl, HYKIeNHOBbIE
KUCNOTbI U UX POJIb B K/ETKE.

2.3. CTpoeHVe 1 (PYHKUMN KNeTKK. NPOKapnoTUYECKNE U 3YKapUOTUYECKNE
KNeTKN. Bupycbl Kak Hek/leTovHas ¢opma XU3HU U X 3HayveHue. bBopbba c
BUPYCHbIMKN 3a6oneBaHuaMu (CMNA v gp)l1nacTyeckKuini U 3HepruTUYECKNin
06MeH. CTpoeHMe M (yHKUMM XpomocoMm. AHK - HocuTenb HacneicTBeHHOW
NHopMauumn. MeHeTUYeCKNn Kof. bruocnHTes 6enka. Knetkn n ux pasHoobpasue
B MHOTOK/IETOYHOM OpraHu3sme.



JdeMoHcTpauun

CtpoeHune n ctpyktypa 6enka. CtpoeHue monekyn AHK n PHK. Pennnkauus
OHK. CxeMbl 3Hepretmyeckoro obmeHa u 6uocmHTe3a 6enka. CTpoeHMEe KNETOK
MPOKapMOT M 3YKapuoT, CTPOEHWe N MHOroobpasve K/eTOK PacTeHMIn U XKUBOTHBbIX.
CTpoeHue Bupyca. dotorpauin cxem CTPOEHUS XPOMOCOM. Cxema CTPOEHMSA reHa.
MwuTO3.

TpeboBaHMA K 3HaHMAM: WMETb MpPeACTaB/fieHMe O CTPOEHUU KNeTKW, 06
OCHOBHbIX 4acTAX W OpraHougax Knetku, 06 ux (yHKUMAX. DyKaprmoTUYecKme U
NpoKapnoTnyeckme KneTkn. CTpoeHve 1 PYyHKUMU XPOMOCOM.

TpeboBaHNA K YMEHUAM: YMeTb OT/MYaTb  MPOKApPUOTUYECKME U
9yKapuoTUYeCKNe KNeTKW, HabnogaTb K/IETKU pPacTeHUA U XKMBOTHLIX MOA
MUKPOCKOMOM,

CpaBHMBaTb CTPOEHWE KNNETOK PaCTEHUI U XKUBOTHbIX.

MNepeyeHb NMpPaKTUYeCKMX pPaboT:

MpakTnyeckas paboTta Nel «[MpuroToBneHne 1 onucaHne MMKpPonpenapaTos
KNEeTOK PacTeHUI.»
Buabl camocTosiTeNlbHOM paboTbI(34.):

MoAroToBMTb COOBLLEHNS MO TEME:
1.0praHnyeckie BeLLIECTBa PaCTUTENBbHOM KNETKW, JOKa3aTeNbCTBA UX HAUUNS B

pacTeHun.
2.lNpakTnyeckre fokasaresib,CTea 06pa3oBaHNs OpraHUYeCcKNX BELLECTB B PACTEHUU
nyTeM (POTOCMHTE3a. [oBbIWeHVEe NPOAYKTUBHOCTM (POTOCKMHTE3A B MCKYCCTBEHHbIX
3KO/N0rMYecKnx cucTemax.

3.CTpoeHue Bupyca.

CocTas/ieHne OMopHOro KOHCMeKTa rno TemMe:

4.CTpoeHue N PYHKLMN XPOMOCOM.

Pasgen 2. OPIrAHV3M. PASMHOXEHWE W VHONBUAOYAJIbHOE
PA3BUTUE OPI AHN3MOB

3.1.0praHusm - eauHoe Lenoe. MHoroo6pasne opraH13MoB.

3.2. Pa3MHOXeHMe - BaKHelillee CBOWCTBO JXXMBbIX OpraHuW3moB. [10s10Boe U
becniofioe  pasMHOXeHue. Meiio3. O6pasoBaHMe TMOMOBbIX  KMETOK U
ON/I0A0TBOPEHME.

3.3.MHauBMayanbHOe pasBUTME OpraHM3amMa. OMOPUOHA/IbHBIA 3Tanm OHTOreHesa.
OCHOBHbIE CTaauK 3MBPUOHANBHOIO Pa3BUTUS. OpraHoreHes. MocTam6proHaNbHOE
passnTue. CXOACTBO 3apo/blLlLeil NpeacTaBUTENei pasHbIX rPyNn NO3BOHOUHbLIX Kak
CBUETENbCTBO WX 3BOMOLMOHHOIO POACTBA. [MpUUMHBLI HapyLIeHWIA B pasBUTUK
OpraHuM3moB. WHAMBMAYanbHOE pPa3BUTME YeNnoBeKa. PenpofyKTUBHOe 3[0pPOBbE.
MMocneacTBMS  BAUSIHUSE  aNKOro/isl, HUKOTWMHA, HAPKOTUYECKUX BELLECTB,
3arpsisHeHNs cpedbl Ha PasBUTME UenloBeKa.



JemoHcTpaumn

MHoroobpasune opraHusmoB. O6MeH BeLECTB WM MpeBpaLleHne 3SHepruv B
Knetke. doTocuHTE3. eneHne KneTku. Mutos. becnonoe pasmMHOXXeHWe opraH1U3MoB.
O6pas3oBaHMe  MOMOBbIX  KNeTok.  Melio3.  OnnofoTBOPEHME Y  pPacTEHWNA.
WHovBuayanbHoe pa3suTve opraHusmMa. Tunbl NOCT3MOPUOHANBbHOIO  PasBUTUA
YXUBOTHBIX.

TpeboBaHNA K 3HAHMAM: WMeTb MNpeACTaBfieHne 06 WHAWMBULYaIbHOM
pasBUTUN OpraHusmMa (OHTOreHe3), O MPUYMHAX HapyLUeHWIn Pa3BUTMS OpPraHU3MOB.
VHguBmayanbHoe pa3BuTUe 4enoBeka. PenpoayKTvBHOE 340poBbe. [locneactsus
B/IMAHWA a/IKOT0Nf, HWKOTWHA, HApKOTUYECKMX BELLECTB Ha pas3BUTMe 3apofbllula
YesioBekKa.

TpeboBaHNA K YMeHUAM: YMeTb OOBACHATL OTpuLUATENbHOE BAUAHME
a/IKOrons, HWKOTUHA, HapKOTUYECKMX BELLECTB HAa Pa3BMTME 3apofbllla YesioBeKa,
B/IMSIHWE MYTareHoB, 3KO/IOMMYeCKUX (haKTOPOB Ha OpraHn3M YesioBeKa.

BbisiBieHMe M onucaHue MNPU3HAKOB CXOACTBA 3apOfbllLeit YenoBeka U ApYrux
MO3BOHOYHbIX KakK [0Ka3aTe/IbCTBO MX 3BO/IFOLMOHHOIO PO/ACTBA.

NabopatopHas pabota Ne3 «BblsiBNeHMe W OnNucaHWe MPU3HAKOB CXOACTBa
3apofbllled  4yenoBeka W APYrMX MO3BOHOYHBLIX KaK  [0Ka3aTeNbCTBO WX
3BOJ/IIOLMOHHOIO  POACTBAY.

MepeyeHb NpakKTUYeCKMxX paobor :

MpakTuueckaa pa6ota Ne 2 «BbIsIBfieHWEe U OnMUcaHMe MNPU3HAKOB CXOACTBA
3apofbillUeii 4enoBeKa W [APYrnx TMO3BOHOYHbIX KaK [l0Ka3aTe/lbCTBO WX
3BO/OLMOHHOIO POACTBA.»

Buibl CaMOCTOSATENIbHOM PaboTbI(54.):
MoAroToBUTL COOOLLEHMS MO TeMe:

1 TlpokapmoThyecKre opraHn3mMbl ¥ UX posib B GOLLEHO3aX.
2. BnnsHue KypeHus, ynotpeb/ieHUs ankorons v HapKOTUKOB POAUTENAMUN Ha
amMBpuoHanbHOE pa3BuTUe pebeHkKa.
3. PenpoyKTnBHOE 300POBbLE.
CocTaBneHne OMoOpHOro KOHCMeKTa rno Teme:
4.0OCHOBHble CTaAun aMOPUOHaNIbHOIO pasBUTUS.
5. O6pasoBaHMe NOMOBbIX KNETOK U OMNJIOLOTBOPEHME.

Pa3gen 3. OCHOBbI TEHETUKUN 1 CEJIEKUW
4.1. [[eHeTMKa - HayKa O 3aKOHOMEPHOCTAX HacneacTBEeHHOCTU U

N3MEHYMBOCTN opraHnamoB. [.MeHfenb -  OCHOBOMOJIOXKHUK  TFeHETUKM.
["eHeTNYecKass TEPMUHOMONNA U CUMBOIMKA. 3aKOHbl F€HETUKWN, YCTaHOB/IEHHbIE
I". MeHgenem. MoHormépuaHoe 1 AMrnbpuaHoe cKpelymBaHne XpoMOCOMHas Teopus
HacneACTBEHHOCTW. B3aumopgeicTeue reHos. eHeTka nosa. CuenneHHoe C noiom
HacnefoeaHne, 60Me3HM 4enoBeKa, 3HAYeHWE TEeHETUKU [1A  CelleKuum W
MeANLUMHbI. HacneacTtBeHHble MX MPUUMHBL U NPOMPUIAKTUKAE. 3aKOHOMEPHOCTM
M3MeHUMBOCTU.  HacneacTBeHHasd, WKW, TeHoTUNU4YecKad  U3MEHYMBOCTb.
MoguurkKaunoHHasa, UM HeHacneAcTBeHHasa , UISMEHUYMBOCTb.



4.2. [[eHeTUKa - TeopeTuyeckasa OCHoOBa cenekuun. OpomallHWBaHWMe
XXVBOTHbIX W BblpalBaHe KY/NbTYPHbIX PacTeHWin - Hada/lbHble 3Tanbl
cenexkunn. YuyeHue H.M. BaBuioBa 0 UeHTpax MHOroobpasus u rnponcxoxxaeHus
KyNbTYpHbIX pacTeHuid. OCHOBHble METOAbl Cefekuuun: rnbpugusaums  u
NCKYCCTBEHHbIA 0TO0P. OCHOBHbIE AOCTUMXXEHUA COBPEMEHHOM CENeKUUU KY/bTYPHBIX
pacTeHWi, LOMaLUHMX XXUBOTHBIX U MUKPOOPraHM3MoB.bepexk/inBoe NpPou3BOACTBO :
buoTtexHonorusa, ee OOCTVXKEHUA W MEPCMEKTMBBLI Pa3BUTUA. OTUYECKUE acneKkThbl
HEKOTOPbIX JOCTW>KEHUI B 6GOTeEXHONOMMN. KNoHMpoBaHWe >KMBOTHbIX (Mpobaembl
K/IOHUPOBAHUA YEN0BEKA).

TpeboBaHUA K 3HAHUAM: IMeTb NpefcTaB/ieHNe O reHeTUKe, Kak
TEopeTMYECKO OCHOBbI cenekummn. Cenekumsi. YueHne H.N.BaBunosa o LeHTpax
MHOroo6pasumsi 1 NPOUCXOXAEHUS Ky/NbTYPHbIX pacTeHUA. OCHOBHbIE METO/bI
cenekummn: rnbpmamsanmns, UCKYCCTBEHHbI 0T6op. BuotexHonorns, eé oCTUXEHNS,
NepCcneKTUBbLI Pa3BUTUS. DTUUYECKME acMeKTbl PasBUTUA HEKOTOPBIX UCCNe0BaHWUIA B
O6U1OTEXHO/IOrMK (KNOHMPOBaHMe YeNoBeKa).

TpeboBaHNA K YMEHUSAM: YMETb peLlaTthb 3/1eMeHTapHble reHeTUYeckme 3agayun,
aHanM3MpoBaTh M OLeHMBaTb 3TUYECKUX acreKTOB PasBUTUS HEKOTOPbIX
nccnefoBaHUn B GOTEXHONOT NN,

JemoHcTpaymun

MOHOrMepuaHOE U ANTMBPUAHOE CKPeLLyBaHNS. MepekpecT XpoMOCOM.
CuenneHHoe HacnegoBaHue. MyTauuu. LIeHTpbl MHOroo6pasus U NPOUCXOXAEHMS
KYNbTYPHbIX PACTEHWIA N AOMALLHUX XMBOTHbIX. MMOpMAN3aLmMs. VICKYCCTBEHHbIN
oT60p. HacneAcTBeHHbIe 6ONE3HN YenoBeKa. BnusHme ankoronmsma, HapKoMaHuwm,
KYPEHWS Ha HAaCNeACTBEHHOCTb.

MepeyeHb NPAKTUYECKUX PaboT:

MpakTnyeckasa paboTa Ne 3 «PeLleHMe 3/IEMEHTapPHbIX TEHETUYECKUX 3adau».
Buabl camocToATeNbHOM paboTbi(54.):

[MoAroToBMTL COOBLLEHUNS MO TEME:

1 cTopurst NPONCXOXAEHUS OTAE/bHbIX COPTOB KY/bTYPHbIX PACTEHWIA.
2. Victopusa pa3BuTUS 3BOMOLMOHHBIX e go Y.[dapsumHa.

3. LieHTpbl MHOro06pasus 1 NPOUCXOXAEHUS OMALLHUX XXUBOTHbIX.

Pasgen 4. TIPOUCXOXAEHWE W PASBUTUE >XUMN3HWN HA
3EMJIE. 3BOJTFOLUMNOHHOE YYEHUE

4.1 MNponcxoxaeHne N HavabHble aTanbl Pa3sBUTUSA XXU3HU Ha 3emse. [ nnoTesbl
NMPOMCXOXKAEHNA YKU3HW. N3yueHune OCHOBHbIX 3aKOHOMEPHOCTEN
BO3HUKHOBEHUSA, PasBUTUA U CYLLIECTBOBAHUA >XU3HU Ha 3emne. YCoXHeHue
XXMBbIX OpraHnu3MoB B MpoLecce 3Bonounn. MHOroobpasve >X1UBOro mvpa Ha
3emMsie 1 COBpeMeHHas ero opraHmsayms.

4.2 ctopusi pasBUTUA 3BOJOLMOHHLIX Maeil. 3HaueHne paboT K. JIMHHes,
JK.B. JTamapka B pasBuUTUN 3BOMTIOLUVOHHBLIX UAen B 61Uonorum. SBONHOLMOHHOE

0]



ydyeHne Y. [dapBuHa. ECTeCTBEHHbIi 0T60p. Ponb 3BOMIOLMOHHOIO Y4YeHUs B
(hopMMpPOBaHNN COBPEMEHHOIM eCTECTBEHHO-HAayYHOW KapTUHbI MUpa.

4.3 Mukpossonouma 1 makpossonoumd. KoHuenuus Buaa, ero KpuUTepun.
Monynauma - CTPYKTypHasa egnHuua Buga v ssonoumn. CUHTETUYECKasA Teopums
aBgosmounn. Mukpoasonouna. Makpoasosiouns. [lokasaTebCTBa 3BOOLNN.

Tpe6oBaHMA K 3HaHMSAM: VIMeTb NpeAcTaBneHne O BKIafe Bbiaaroliuxcs (B
TOM YMCNe OTEYECTBEHHbIX) YYeHbIX B PasBUTUE OMONOTMUYECKON HayKW, 3HaThb
OCHOBHbIE NMOJI0XKEHUS IBOOLMOHHOTO YUEHMS.

TpeboBaHNA K YMEHUAM: YMETb 00BACHATL NPUUMHBI U (DAKTOPbI 3BOOLMM,
M3MEHAEMOCTb BUAOB, HEO6XOAMMOCTb COXpaHeHWs MHOroo6pasus BUAOB,
pewwaTb 3/eMeHTapHble OMONOrMyeckme 3afayun, OMuCbIBaTb OCOOGEHHOCTYU
BNAOB MO MOP(ONOrMYECKOMY KPUTEPUIO.

Buabl camocToATeNbHOM paboTbi(44.):

HanuncaHne coo6LLeHns Nno Teme:

1 [ABMXYyLLME CUMbI 3BOJTHOLNN.

2. KoHuenuua Buaa, ero Kputepuu.

3. OCHOBHbIe HanpaB/eHNs 3BOFOLMOHHOIO Nporpecca.

Pasgen 5. MPONCXOXAEHWE YE/TOBEKA.

5.1 AHTponoreHes.

aBonouma npumatoB. CoBpeMeHHbIe TUMOTEe3bl O MPOUCXOXKAEHNN YenloBeKa.
[loKasaTenibCTBa POACTBA Ye/loBeKa C MIeKOMUTaKLWUMN XXUBOTHbLIMMU.
JTarnbl 3BOMOLMN Ye/0BeKa.

5.2 Yenoseyeckune pacobl.

PoAcTBO 1 eMHCTBO NPOUCXOXAEHNA YenoBeyecknx pac. Kputnka pacusma.

JeMoHcTpaLmm

UepTbl CXOACTBA M pasnymnga YenoBeKa U XXUBOTHbIX.

UepTbl CXOACTBA YenoBeka 1 Npumaros.

[NpouncxoxaeHme Yyenoseka.

UenoseyecKue pachbl.

TpeboBaHNA K 3HAHMAM: 3HaTb COBPEMEHHbIE TMMOTE3bl O MPOUCXOXKAEHNN
YesioBeKa.

TpeboBaHMA K YMEHUAM: YMeTb 00bACHATL A0Ka3aTe/IbCTBa POACTBA YesloBeKa C
M/IEKOMUTAIOLLUMN XXUBOTHBLIMM, 3Tanbl 3BO/IHOLMM Ye/0BEKa.

Buabl camocTosATe/IbHOM paboThbl (2u.

1.YepTbl CXOACTBA U Pa3NNYMA YesioBeKa N XKNBOTHbIX.

2.MpouncxoxaeHne vyenoseka.

3.Yenoseueckue pachl.

Pasgen 6. OCHOBbI 3KOJ10I MU

6.1. SKonorys - Hayka O B3alIMOOTHOLLEHWSIX OPraHW3MOB MeXAy Co6oi U
OKpY)KatoLLleli cpeaoli. JKOoMornmyeckme cucTeMbl. BuaoBas M npocTpaHCTBEHHas
CTPYKTYypa 3KocucTeM. lMuLLeBble CBSI3W, KPYroBOPOT BELLECTB M MNpeBpalleHue



3HeprMM B IKocucTeMax. MexXBUAOBble B3aMMOOTHOLLEHMA B 3KOCUCTEME:
napasnTuU3m,XULHNYECTBO,KOHKYPEHLUNA,CUMONO3. T1pUUMHbI YCTORYNBOCTMU 1
CMeHbl akocucTem. Cykueccun. VICKyCCTBEHHble COO6LLECTBA - arpo3KOCUCTEMbI U
yp603KOCUCTEMBI.

6.2. Buocthepa - rnobanbHad 3kocuctema. YdeHue B./. BepHaackoro o
ounochepe. Ponb XMBbIX oOpraHM3aMoB B 6uoctepe. Buomacca. Kpyrosopot
BaXXHEMLINX BMOreHHbIX 3/1EMEHTOB (Ha NpuMepe yrnepoaa, a3ota 1 ap.) B Guocdepe.
N3meHeHUs B Buochepe.bepexxnveoe NPoM3BOACTBO : MOCNeACTBUS AeATeIbHOCTH
4esloBEKA B OKpYXKatoLLein cpege. BosgeiicTBMe MPOM3BOACTBEHHOW [AeATENbHOCTH
Ha OKpYy>aloLlyro cpefy B 06nacTyu cBoel 6yayule npodeccun. nobanbHble
3KONOrMyeckne NpobneMbl U NyTW UX PELLEHUS. DKOMOTMS Kak TeopeTMyecKas OCHOBa
paLnoHabHOrO0 MPUPOAOINO/b30BaHNA W OXpaHbl npupodbl. Hoocdgepa. Mpasuna
NoBefeHNs NMIOAEN B OKPY>KatoLLeli MpUpoaHoii cpese.

JeMoHCcTpaumnun

SKonornyeckme (hakTopbl M WX BAUSHWE Ha OPraHU3Mbl. MeXBUI0BbIE
OTHOLLIEHWS:  KOHKYPEHLMS, CUMOMO3, XMWLHWYECTBO, MapasuTu3M. SpPYCHOCTb
PacTUTENbHOrO cooblecTa. MuLLEBbIE LENU 1 CETU B BUOLIEHO3e. DKOMOrMYEcKme
nupammabl. Cxema 3KocucTeMbl. KpyroBopoT BeELUECTB W MpeBpallleHne 3Heprun B
aKocucTeMe. Buoctepa. KpyrosopoT yrnepoga (asoTa v fp.) B 6uoctepe. Cxema
arpoakocucTeMbl. Oco60 oxpaHsieMble NPUPOAHbIE TeppUTOPUM Poccum.

TpeboBaHUA K 3HaHUAM: 3HaTb CYWHOCTb OMONOrMYECKMX MpPOLECCOB B
aKocuctemax W 6uoctepe, CTPOEHME 3KOCWUCTEM, KPYroBOPOT BeLLecTB U
npeBpaLleHne aHepPrmm B aKocncTeMax n brocepe.

TpeboBaHNA K YMEHUAM: YMeTb 00bACHATb pa3BUTME N CMEHbI 3KOCUCTEM,
BbISIB/IATb aHTPOMOreHHbIE M3MEHEHWS B 9KOCUCTEMaxX CBOEN MeCTHOCTU, CPaBHMBATb
NPUPOLHbIE 3KOCUCTEMbI 1 arpO3KOCUCTEMbI CBOEI MECTHOCTU U AieNiaTb BbIBOAbI U
0606LLeHNS Ha OCHOBE CpaBHEHMSI U aHaNn3a, aHa/IM3MPOoBaTb 1 OLLEHMBATb
rnobasibHble 3KOM0rnyeckre Npobaemsl U UX peLLeHns, NOCIeACTBMA COGCTBEHHON
[eATeNbHOCTY B OKPYXXatoLen cpefe, U3yyaTb M3MEeHeHMs B 9KOCMCTeMax Ha
OM0NIOTNYECKMX MOLENSIX.

Buabl camocToAaTeNbHOM paboTbI(64.):
MoaroToBnTbL COOOLLEHMS MO TEME:

1 Bo3geicTBMe 4enoBeKa Ha MpUpoAy Ha pas/IMyHbIX 3Tanax pas3BUTUSA
4e/I0BeYeCKOoro obLecTBa.

2. BUoLEHO3bl  (3KOCUCTEMbI) PasHOro YPOBHA W WX COMOLYMHEHHOCTL B
rnobanbHON 3KocucTeMe - Grochepe.

3. Myt noBbIWeHMA 610N10rNYecKoin NPOAYKTUBHOCTN B WCKYCCTBEHHbIX
IKOCUCTEMAX.

4. PauuoHanbHOe WCMonb30BaHUE U 0XpaHa (KOHKPETHbIX) HEBO30GHOBUMbIX
MPVUPOAHbLIX PECYPCOB.



5. Oco60 oxpaHsiemMble NPUPOLHbLIE TeppuTOpUK Poccun.
6. KpyroBopoT yrnepoaa (a3oTa n ap.) B 6rocgepe.

Pasnen 7. BUIOHNKA

7.1. BuoHMKa KaK OAHO W3 Harnpas/eHUA 6KONorUM 1 KNOGEPHETUKM,
paccmatpuBarollee 0CO6eHHOCTM  MOPGOMU3NONOrMUYECKOA OpraHM3aUnm  XKUBbIX
OpraHn3MoB U UX UCNONb30BaHWe A1 CO3[aHNA COBEPLLEHHbLIX TEXHUYECKMUX CUCTEM
1 YCTPOWCTB MO aHa/IOrMK C XKUBLIMW CUCTEMAMU.

JemMoHcTpauymn

Mogenu cKnag4aTtoil CTPYKTYpbl, UCMOMb3yeMOl B CTPOMTENbCTBE. TpybuaTble
CTPYKTYPbl B )KMBO/ nNpupoe W B TeXHWKE. A3poAMHAMUYECKUE "
rMAPOAVHAMMYECKME YCTPOCTBA B XKMBOW NPUPOAE U B TEXHMKE.,
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Ne
TeMbI

6. TemaTuyeckuii nnaH ob6LLeo0bpa3oBaTe/IbHON YYe6HON ANCLUN/INHBI

Oy [6.09 buonorus

HanmeHoBaHVe pa3aenos 1 Tem KonmnuyecTBo YacoB ayanTOPHOA CamocTosTe/nbHast
Harpysku pa6oTta
Bcero lMpaKTnyeckue u
nabopaTopHble
paboTb!
BeegeHuve 1 0 1
Pazgen 1L YueHue 0 KeTke 5 1 3
Pasgen 2. OpraHusm. 4 1 2
PasMHOXeHMe 1
NHAVBUAYa/IbHEE pa3BuTue
opraHv3mMosB
Pasgnen 3. OCHOBbI FEHETUKN U 8 1 5
cenekuymm
Pasgen 4. MpoucxoxgeHve n 8 2
pa3BuTHE XXN3HN Ha
3emne. OBOJIIOLMOHHOE YYeHue.
Pasgen 5. MNpoucxoxaeHve 3 3
yenoBeka
Pasnen 6. OCHOBbI 3K0M0rMK S 0 2
Pasgen 7.6uoHukKa 1
WToro: 36 3 18

7. XAPAKTEPUCTWVKA OCHOBHbIX BUAOB YUYEBEHOW
OEATE/IBHOCTU CTYAEHTOB

Cogep>xaHune
06y4eHns
BBefeHue

Xnmmnyeckasi
opraHusauyms
KNEeTKN

CTpoeHue n
MYHKLUMN KNETKN

OO6MeH BeLLEeCTB U

XapaKTepucTmkKa 0CHOBHbIX BUJ0B [eATe/IbHOCTH
CTYAEeHTOB (Ha YPOBHe Y4ebHbIX AeACTBMIA)
O3HakoM/IeHNe € BMONOrMYECKUMM CUCTEMAMM Pa3HOMO YPOBHS:
KMETKON, OpraHnM3MoM, MOnynaumeld, 3KOCMCTEMOR, 6uocdepoi.
OnpeaeneHne ponu 6uonornm B (HOPMUPOBAHUM COBPEMEHHOM
eCTEeCTBEHHO-HAay4HOMW  KapTWHbl  MUpa U MNPaKTUYeCKOoWn

[eSTeNbHOCTM NOAENA.
O6y4yeHne COOMOAEHNIO MpaBU  NOBEAEHUS B MpuUpoae,
6epeXXHOMY OTHOLLUEHUIO K BMONOrMYecKM 06beKTam (pacTeHnsM
N YKMBOTHBIM U UX COOBLLECTBAM) U UX OXpaHe

YYEHWE O KJIETKE
YMeHue NpoBOAUTL CPaBHEHWE XUMMUYECKOW OpraHn3aumnm XmBbIx
N HEXMBbIX 00beKTOB. [lonyyeHne npeacTaBAeHUs O PO
OpraHnyecKnx
N HEOPraHWYeCKMX BELLECTB B K/IETKe
M3yueHne CTPOEHNSA KETOK 3yKapuoT, CTPOEHUA Y MHOroobpasus
K/IETOK PaCTEHMI N XMBOTHbIX C MOMOLLLH MUKPOIpPenapaTos.
HabniofeHne KNETOK PacTeHMIn M XKMBOTHbLIX MOA MUKPOCKOMOM
Ha roToBbIX MUKpoOMpernapaTax, WX onucaHue. MpUroTosneHune u
onucaHne MUKpOnpenapaToB KNeTOK PacTeHMWIA.
CpaBHeHVe CTPOEHUS KNETOK PacTeHWIn 1 XXMBOTHBIX MO rOTOBbIM
MUKponpenapaTam
YMeHue CTPOUTb CXEMbl 3HEPreTM4eckoro obmeHa 1 GMOCUHTE3a
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npe.paLLeHne
3HEPrUn B KNeTKe

XKM3HEHHbIN LMK
KNeTKn

Gernka.

MonyyeHne MpeacTaBfeHMs O MPOCTPAHCTBEHHON CTPYKType
6enka, monekyn AHK n PHK

O3HaKOM/IEHNE C KNETOYHOI TeOpWein CTPOEHNS OpraH1M3MOB.
YMeHVe CcamOCTOATeNIbHO WCKaTb [OKasaTenbCTBa TOro, 4TO
K/IeTKa — 3/1EMEHTAPHAsA XXMBas CUCTEMa U OCHOBHAs CTPYKTYPHO-
(hYHKLMOHa/IbHAA efUHMLA BCEX XMBbIX OPraHn3moB

OPI'AHU3M. PASMHOXEHWVE U MHANBWNAYAJTIbHOE PA3BUTUE

Pa3mHoOXXeHune
OpraH1MsmMoB

NHanBuayansHoe
pasBuTUE
opraHunamMa

NHanBmnayanbHoe
passutue
yenoseka

3aKOHOMEPHOCTH
N3MEHUYNMBOCTU

OCHOBbI cenexkummn
pacTeHw,
YXUBOTHBIX U
MMKPOOPraHn3MoB

OPIrAHN3MOB
OBnafieHVe 3HaHMAMW O pPasMHOXEHUM KaK O BaXHeilLleM
CBOMCTBE  XKMBbIX  OPraHW3MOB. YMEHMe  CaMOCTOSATE/IbHO
HaxoAMTb OTINYMA MUTO3a OT Melio3a, onpeaenss 3BOMOLNOHHYHO
PO/b 3TUX BUAOB AENEHNS KNETKM
O3HaKOM/IEHNE C OCHOBHbIMW CTagusMW OHTOreHe3a Ha mpumepe
PasBUTUA MO3BOHOYHbIX XXMBOTHbIX. YMEHMe XapaKTepu3oBaTb
CTagMm MOCTAMOPMOHANLHOIO pasBMTUA Ha NpUMMeEpe YenoBeka.
O3HakOM/IeHWe C  MpUYMHAMW  HapyLleHWid B pa3BUTUM
opraHu3MoB. Pa3BuTve YyMeHWs MpaBWIbHO  (POPMMPOBATH
[OKasaTe/IbHYH 6a3y 3BOMOLMOHHOIO Pa3BUTUS XXMBOTHOIO Mupa
BbisiBneHne ¥ onucaHuWe NPU3HAKOB CXOACTBa  3apOfblLLeit
yenoBeka W [ApYrMx MO3BOHOYHbIX KaK [OKa3aTenbCTBa WX
3BO/IHOLMOHHOIO POLACTBA.
MonyyeHve NpeacTaBNeHWs O MOCNEACTBUAX BAUSHWUSA alKOrons,
HWKOTWHA, HAPKOTUYECKMX BELLeCTB, 3arpsasHeHUs cpefbl Ha
pasBMTME M PenpoayKTUBHOE 3[40POBbE Ye/lOBEKA
OCHOBbI FTEHETVKW 1 CENEKLUWIN
O3HakoM/IeHWe C  HACNeACTBEHHOW M HeHacneACTBEHHOM
N3MEHYMBOCTbLIO 1 €6 B1ONOTrMYECKON POsb0 B 3BONHOLINN
XXMBOrO Mupa.
MonyyeHve NpeacTaBNeHNs O CBA3M FEHETUKN U MeANLMHBI.
O3HakOM/IEHNe C HACNefCTBEHHbIMW OONE3HAMU Yenoseka, WX
NpUYMHaMM 1 NPONNAKTUKOIA.
M3yyeHne BAWSHWA ankoronn3ma, HapKOMaHWW, KypeHus Ha
HacneACcTBEHHOCTb Ha BUAeoMaTepuane.
AHann3 (PeHOTUNNYECKON N3MEHUMBOCTU. BbisiBieHWe MyTareHoB
B OKPY>KatoLLeli cpefie ¥ KOCBEHHas OLeHKa
BO3MOXXHOI0 UX BINSHWUA Ha OpraHn3m
MonyyeHne nNpefcTaBNeHUs O TEHETMKE KakK O TeOpeTU4ecKol
OCHOBE CeNneKuuu.
Pa3BuTMe MeTanpegMeTHbIX YMEHWIA B MpoLecce HaxOXAeHUs Ha
KapTe LEHTPOB MHOroo6pasvsi M MPOUCXOXAEHWUA KyNbTYPHbIX
pacTeHWI 1 LOMALLHWX YXXUBOTHbIX, OTKPbITbIX H. . BaBnnosbim.
N3yuyeHne MeTo0B rmbpuan3aLm 1 NCKYCCTBEHHOMO 0T60pa.
YMeHne pa3bupaTtbCsi B 3TMYECKMX acneKTax HEeKOTOopbIX
[BOCTUMXKEHWUI B OMOTEXHONOTMW: KNOHUPOBAHWW XKMBOTHbLIX W
npobaemax KNOHMPOBAHWS YeNloBeKa.
O3HaKOM/IEHNE C OCHOBHbIMW  AOCTVDKEHUAMM  COBPEMEHHOW
CeNnekunn KynbTYpHbIX pPaCTEHWUA, [AOMALIHUX KMBOTHbIX 1
MMKPOOPraHn3MoB

MPOUNCXOXIOEHWE N PASBUTUE XXN3HN HA SEMJIE. 3BOJTKOUMOHHOE

MpoucxoxaeHve un

YYEHUE
AHaIN3 1 OLEeHKa PasIMUHbIX TUMOTE3 NMPOUCXOXAEHNSA XN3HN.
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HavyaslbHble
aTanbl pasBUTUA
YXU3HW Ha 3emne

VcTopus passutuns
3BOJTIOLMOHHbIX
naen

Mwnkpossonouyms
1 MaKpOo3BoJIOLUA

AHTpOnoreHes

YenoBeyeckue
pachbl

JKOoMorna — Hayka
0
B3aMMOOTHOLLIEHNSAX
OpraHn3MoB Mexay
coboii n
OKpY>KatoLLen
cpegoi

MonyyeHne npeactaBieHNs 06 YCNOXHEHUN XKMBLIX OpraH1M3mMoB
Ha 3emse B NpoLecce 3BOMOLMN.
YmeHve IKCMEPUMEHTVIbHBIM - TTYTEM  BbIAB/IATL  afalMTVIBHbIE
0COGEHHOCTM  OpraHM3mMoB, WX OTHOCWUTE/IbHbIA  XapakTep.
O3HakOMNeHWe C HeKOTOPbIMW MPEACTaBUTENAMWU  PefKuX W
McYe3atoLLMX BUAOB PaCTEHUIA 1 XXMBOTHBIX.
MpoBeneHue onucaHuna ocobei 0fHOrO BMAa no
MOPMOIOrMYECKOMY KPUTEPUIO MPW BbINOJHEHUW N1a60PATOPHOW
paboTbl. BbisiBNeHMe 4epT MNPUCNOCO6/IEHHOCTU OpraHuW3MoB K
pasHbIM  cpefam 06uTaHus  (BOAHOMW, Ha3eMHO-BO3AYLLUHOMW,
MOYBEHHOWA)
M3yyeHne Hacneams 4enoBeyecTBa Ha Mpumepe 3HaKOMCTBa C
NCTOpVE pas3BUTUA 3BOMKOLUMOHHLIX uaen K. JlnHHes, XK. bB.
Namapka Y. OapsuHa. OueHrBaHWe PONn 3BOMOLMOHHOIO YYEHNA
B (hJOpMMPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTWHbI
Mupa.
Pa3BuMTME CMNOCOBHOCTM SICHO WM TOYHO M3naraTb CBOM MbICAN,
NOTUYeCKN 06OCHOBBIBATb CBOK) TOUKY 3PEHWs, BOCMPUHUMATL U
aHanM3npoBaTb MHeHUS cobeceHMKOB, NPU3HaBas NpaBo APYroro
yesloBeKa Ha MHOe MHeHMe
O3HakoMm/ieHVe C KOHUenuuein Buga, ee Kputepusmu, nogbop
NPMMEPOB TOro, YTO MONYNAUNUA — CTPYKTYpPHas eAunHULA BUha 1
3BONOLUN.
O3HakoM/fieHMe C ABWXYLUMWUCA Ccuiamu  3BOOLMM U ee
[0KasaTenbCcTBamMm.
YCBOEHWe TOro, YTO OCHOBHbIMU HaMnpaBieHUAMU 3BOIFOLUOHHOIO
nporpecca sBMsTCS 6MONOrMYECKNA NPOrpecc 1 61MoNornyYecKunin
perpecc. ¥YMeHue OTCTamBaTb MHEHME, O  COXpaHeHWUu
61onormyeckoro MHoroobpasvsi Kak OCHOBE YCTOMYMBOCTU
6uocepbl U MPOrpeccMBHOIO ee pasBUTUS. YMeHWe BbISBNATb
MPUYMHbBI BBIMUPAHUA BUOB

MPONCXOXXAEHVE UE/TOBEKA
AHanM3 M OUeHKa pas3/IMyHbIX TUNOTE3 O MPOUCXOXKAEHUN
yenoBseka.
Pa3BUTME  yMeHWs  CTpPOUTb  [JOKasaTe/lbHyw  6a3y Mo
CPaBHWUTENbHOM  XapakTepUCTUKe  YesloBeKa UM NPUMATOB,
[0Ka3blBas MX POACTBO.
BbisiBNeHvie aTanos 3BONOLUN YeSi0BeKa.
YMeHVe [0Ka3blBaTb PaBEHCTBO YeNOBEYECKMX pac Ha OCHOBaHWM
NX POACTBA W eJMHCTBA MPOUCXOXKAEHUS.
PasBuTve TOMepaHTHOCTW, KPUTMKA pacu3ma BO BCEX €ro
NPOSABNEHNAX

OCHOBbI akonoruu

M3yyeHre 3KOMOrMyecknx (HakTopoB U UX BUSHUA HA
OpraHn3mbl.
3HaKOMCTBO C 3KOJIOTMYECKUMM CUCTEMaMW, WX BWAOBOW WU
MPOCTPAHCTBEHHOW CTPYKTYypamMu. YMeHue 0ObACHATb MPUUMHbI
YCTOMYMBOCTM U CMEHbI 3KOCUCTEM.
O3HakoM/IeHNe C  MeXBUAOBbIMM  B3aVIMOOTHOLLEHUAMW B
3KOCUCTEME:  KOHKYpeHLUMel,  CMMOMO30M,  XMLLHWYECTBOM,
napasuT3MoMm.
YMeHWe CTPOUTb  SPYCHOCTb  PacTUTENIbHOTO  COO6LLEeCTBa,
nULLeBble Lenu U cetu B OMOLEHO3e, a TakXe 3KOMOrmyeckue
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Buocepa —
rno6anbHas
aKocucTema

Buocdepa u
Yesl0BeK

BrnoHnKa Kak ogHo
13 HanpaB/ieHUI
oronornu n
KNGEPHETUKN

nmpamuabl.

3HaHVe OT/IMYMTENbHBIX MPU3HAKOB WMCKYCCTBEHHbLIX COOOLLECTB

— arpo3kocucTeMbl U Yp603IKOCUCTEMBI.

OnvcaHve  aHTPOMOreHHbIX  W3MEHEHWA B ECTECTBEHHbIX

NPUPOAHBIX NaHAwagTax cBoeli MeCTHOCTM.

CpaBHUTENbHOE OMMCaHWe OfLHOM W3 eCTECTBEHHbIX MPUPOAHbIX

cuctem  (Hanpumep, neca) W KakoW-HWOYAb arpo3KoCUCTEMbI

(HanpvmMep, MLIEHNYHOrO NOSS).

CocTaB/eHne cxem Mepefayn BewecTB W 3Heprum no uensm

nUTaHWs B NPUPOLHOI 3KOCMUCTEME U arpoLieHo3e

O3Hakom/ieHne ¢ yyeHnem B. . BepHagckoro o 6uocepe Kak o

rnobanbHON aKocUCTeME.

Hannume npeactaBfieHNs O CXeMe 3KOCUCTEMbl Ha npumepe

6uocepbl, KpyroBopoTe BeLLECTB M MNpeBpaLleHUn 3Heprum B

6rocepe.

YMeHWe [0KasbiBaTb POJib XXMBbIX OpraHuW3MoB B 6Guocdepe Ha

KOHKPETHbIX Npumepax

HaxoxaeHune cBf3M M3MeHeHMs B 6uocdepe € MocnefcTeusMm

[eATeNIbHOCTU YesioBeKa B OKpYXKatoLLeid cpese.

YMeHue onpefenaTb BO3feicTBme NPOV3BOACTBEHHOW

[EeSTENbHOCTM Ha OKPYXKatoLLIYHO cpefly B 06/1aCTu CBOe OyayLiei

npogpeccuu.

O3HakoM/IeHNe C rNo6aibHbIMK 3KOM0rMYEeCKUMI NpobnemMammn v

YMeHWe onpesensTb NyTu UX peLueHuns.

OnucaHue 1 NPaKTUYecKoe Co3LaHNe UCKYCCTBEHHOW 3KOCUCTEMbI

(NpecHOBOLHOr0 akBapuyma). PeLleHre 3KOOMrMYeCKMX 3a4au.

[leMOHCTpMpOBaHNe YMeHWUS MOCTaHOBKM Lenel [eAaTeNlbHOCTH,

NNaHWpOBaHNUA COOCTBEHHOW [eATe/IbHOCTU AN LOCTVKEHUS

MOCTaB/IEHHbIX Leneid, NpeaBUAEHNS BO3MOXHbIX Pe3yNbTaToB

3TUX  [EACTBMIA, oOpraHuM3auuMm CamMOKOHTPONA U OLEHKM

MONTYYEHHBIX pe3y/bTaTos.

O6yuyeHre COOMIOLEHNIO MpaBU/  MNOBefeHUs B Mpupoje,

Oepe>XxHOMy  OTHOLIEHWIO K 6UONOrMyYeckKMM  06bEKTaM

(pacTeHMsM, XUBOTHBIM U UX COOOBLLECTBAM) N UX OXpaHe
BMOHUKA

O3HaKoMm/ieHVe C MpuMepaMn MCMNOMb30BaHWUSA B XO3AWCTBEHHOWA

JeATeNnbHOCTU NitoAei MOPMOMYHKLMOHANBHBIX YepT OpraHu3aLmum

PacTeHUI ¥ XXMBOTHBIX NPW CO34aHUN COBEPLUEHHbIX TEXHUYECKNX

CUCTEM W YCTPOINCTB MO aHANOTMK C XXMBLIMIU CUCTEMAMM.

3HaKOMCTBO C Tpy6uaTbiMW CTPYKTypamu B >KWBOW Npupoge W

TEXHWKe,  adpOfMHAMUYECKUMW W TUAPOAUHAMUYECKUMU

YCTPONCTBaMU B XXMBOWN NPUPOAE U TEXHUKE.

YMeHue CTPOUTb MOAENN CKMaa4aTon CTPYKTYpbl, UCMNONb3YeMble

B CTPOUTENbCTBE
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8.Y4ebHOo - MeTOANYECKOe N MaTepuasibHO - TEXHUYeCKOe obecrneyeHume
nporpamMMbl y4ebHOM AUCUMM/IVHBI.

MMporpaMmMbl AUCLMUMNIVHBI TPEOYET HaIMUunA kabuHeTa 61UoNOrMK.

TexHNYecKue cpeacTBa 06yUYeHUS: KOMMbIOTEP, MPUHTEP, NMPOEKTOpP, NPOrpaMMHoe
obecneyeHve 06LLEro 1 NPOMECCUOHAILHOTO Ha3HaYeHUs, KOMIMEKTbl y4ebHo-
METOMNYECKOI JOKYMEHTALMN.

O6opypaoBaHuMe nabopaTopun Mpabounx MecT nabopaTopun:
-M0CaflovHbIe MeCTa Mo KOMMYECTBY 06y4atoLMXCS;
-paboyee MeCTO npenojasartess;

MepeyeHb YyUebHbIX n3faHuiA, VIHTepHeT-pecypcoB, A0MNOHUTENbHOW

NnTepaTypbl

OcHoBHasg nnTepaTypa

OCHOBHbIE  UCTOYHUKMN: 1Kyp6atoea H.C.,Koznosa E.A..O6uwas 6uonorus.
YyebHoe nocobue ans Cro. HayuHas KHMra.2019.
JononHuTenwHaa nuTepaTypa

KoHcTaHTMHOB B.M. w pgp. bBuonorua pns npodgeccuii 1 crneynanbHOCTei
TEXHUYECKOrO W eCTECTBEHHO-HAY4YHOro npodunein: y4yebHUK [N CTYLEHTOB
npogeccMoHabHbIX 06pa3oBaTe/bHbIX OpraHu3auuii, OcBaMBaroLMX Npodeccun u
cneymansHoctn CIr10.-M.,2017

Yebbiwes H.B.,puHesa I'.I".Bronorus: y4ebHK 41 CTyAeHTOB NPodecCnoHaIbHbIX
06pasoBaTeNbHbIX OpraHun3auuii, ocsamsatoLLmx npogeccun n cneumansHoct Cro.-
M.,2017

TynukuH E.W. O6waa 6uonorms ¢ OCHOBaMM 3KOMOTMM W NPUPOA0OXPaHHOM
[eaTenbHoCTU: y4yeb.nocobme and Hav.npod.obpasoBaHus. «Akagemus»,M.,2014r.
[nsa npenofgasaTenei:

06 o6paszoBaHuK B Poccuiickon ®epepauunn: degep. 3akoH oT 29.12. 2012 Ne 273-d3
(B pea. PenepanbHbIX 3aKOHOB 0T 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-d3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-d3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, or 05.05.2014 Ne 84-®3, ot
27.05.2014 No 135-93, or 04.06.2014 Neo 148-®3, Cc Wu3M., BHECEHHbIMU
®epepanibHbIM 3aKOHOM 0T 04.06.2014 Ne 145-3, B pef. ot 03.07.2016, ¢ u3M. oT
19.12.2016.)

Mpukas MwuHobpHaykn Poccum oT 17.05.2012 Ne 413 «O6 yTBepXAeHUM
(hefilepanibHOr0 rocyAapcTBEHHOr0 06pa3oBaTe/lbHOro ctaHgapTa cpegHero (MosiHoro)
06LLEero 06pazoBaHms».

Mprka3 MuHo6pHaykn Poccum oT 29.12.2014 Ne 1645 «O BHECEHUW W3MEHEHWA B
Mpukas MunHKUCTEPCTBa 06pa3oBaHuUs U Hayku Poccuinickont depepaumm o1 17.05.2012
Ne 413 “O6 yTBepXaeHUN MefepanbHOro rocyAapcTBeHHOro 06pa3oBaTe/lbHOro
cTaHzapTa cpefiHero (MoiHoro) o6LLero o6pasoBaHUs».

Mpukas MuHunctepcTea obpasoBaHna 1 Haykn P® ot 31 gekabps 2015 r. Ne 1578 «O
BHECEHUM N3MEHEHWI B (hefiepaibHbIA rOCYAapCTBEHHbIM 06pa3oBaTe/ibHbIA CTaHAapT
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cpegHero obuyero 06pa3oBaHNs, YTBEPXAEHHbIW MNpuKasoM MuHKUCTepCTBa
obpaszoBaHMs W Hayku Poccuiickoin Pepepaumm ot 17 mad 2012 r. Ne 413.
Mucbmo [lenapTtaMeHTa rocyapCTBeHHOW MOAUTUKKA B cthepe NOArOTOBKM paboumx
Kagpos 1 ANMNO MwuHobpHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHgaumm o
opraHusauuy noslyvyeHus cpegHero o6ulero o06pas3oBaHWs B MNpeaesiax OCBOEHUS
0bpasoBarefibHbIX MporpaMM CpefHero npogeccMoHalbHOro obpasoBaHWsA Ha 6ase
OCHOBHOro  06wero o06pa3oBaHMs C  Y4YeTOM  TpeGoBaHWUN  efepasibHbIX
rocylapCTBeHHbIX 06pa3oBaTe/ibHbIX CTaHAAPTOB U NOMyYaeMoK npoteccun nnm
crneumanbHOCTM CpeHEero npoeccMoHanbHOro 06pa3oBaHNs.

MpumepHas ocHOBHas obpasoBatesibHas nporpaMmMa cpefHero obuiero obpasoBaHus,
0f00peHHaa pelleHnem edepasibHOr0 Y4ebHO-METOAMYECKOT0 00befMHEHUS MO
o6uiemy obpasoBaHuto (MPOTOKO OT 28 NtoHA 2016 r. Ne 2/16-3).

[oKyMeHT noanucaH anekTpPoOHHON NoANUCHI0
Bnapeneu: LLynbra Bnagumnp AHatonbesny

DomkHocTk: AMpekTop

Opranusauus: TOCYOAPCTBEHHOE BHO[DKETHOE
MPO®ECCUNOHATNIBHOE OBPA30OBATEJNIbHOE YUYPEXXOEHUE
KPACHOOAPCKOIO KPAS "AMLEPOHCKU TEXHUKYM
ABTOMOBWNBHOIO TPAHCMOPTA U CEPBUCA"

WHH: 232500656409
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