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Pabouyas nporpamMma pa3paboTaHa Ha OCHOBE MNPUMEPHOM Mporpammbl yyebHOW
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rpynna npodgeccuii 23.00.00 TexHMKa U TEXHOMOMMM Ha3eMHOr0 TpaHcrnopTa.

OpraHu3auys-paspadboTUnK:  roCyIapCTBEHHOE  OHOMKETHOE  MPOKECCMOHANIbHOE
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aBTOMOGM/ILHOIO TPAHCMOPTa U CepBIUCa»
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1. NosscHUTeNbHaa 3anuUckKa

HacTtoswwan nporpamma y4e6HON AUCUMIMIMHBI OPUEHTMPOBaHA Ha peain3aumio
(heilepaibHOro rocyaapCcTBEHHOro 06pa3oBaTe/IbHOro CTaHaapTa cpedHero (MosiHoro)
o6LLero obpasoBaHMA No 6uonorMm  Ha 6a30BOM YpPOBHe B MNpefeniax OCHOBHOM
06pasoBaTe/IbHOM NPOrpamMmMbl CpeaHero nNPogeccUoHaIbHOro 06pasoBaHNst C YHETOM
MNpriMepHOI OCHOBHOWM 06pa3oBaTe/IbHOM MPOorpamMmMbl CPeAHEro 06LLEero obpasoBaHums,
OA00pPEeHHOM peLleHVeM  (heflepasibHOro  y4ebHO-MeTOANYECKOr0 00beanHEHUSA MO
06LLEeMy 06pa3oBaHUIO (MPOTOKON OT 28 MoHA 2016 1. Ne 2/16-3).

B pesynbTare M3y4deHWUS Y4ebHOM AUCUMNINHBLI «BUoMorns»  0by4varoLLMIACS
[O/MKEH 3HATb:

*  OCHOBHbIE MOJSIOKEHMSA BNOMOMMYECKMX TEOPUIA 1 3aKOHOMEPHOCTEN: KJIETOUHOM
Teopwuw, 3BOJTFOLMOHHOTO Y4eHus, ydeHns B..BepHaackoro o 6uocepe, 3aKoHbI
I".MeHgens, 3aKOHOMepPHOCTe M3MEHUMBOCTU U HAC/IeACTBEHHOCTU;

*  CTPOEHME W (PYHKUMOHMPOBaHME ONOMOMMYECKMX OOBLEKTOB: KI/IETKW, T'EHOB U
XPOMOCOM, CTPYKTYpbl BUA 1N 3KOCUCTEM;

*  CYWHOCTb OMOMOrMYECKUX MPOLECCOB:  PasMHOXEHWS,  OMNJIoA0TBOPEHMS,
[encTeus NCKYCCTBEHHOIO n eCTEeCTBEHHOI0 0T60pA,
(hopMMpPOBaHKMe NPUCMOCO6/IEHHOCTN, NPOUCXOXAEHNe BUAOB, KPYroBOPOT
BELLIECTB M MpeBpaLLEHVe 3HepPrv B KIETKE, OpraHusMe, B 3KOCUCTEMax U
orocdepe;

*  BK34 Bblgalowmxcsa (B TOM 4MC/le OTEYECTBEHHbLIX) YYeHbIX B pPa3BUTHE
OMO/TOrNYECKON HaYKW;

e OMO/IOrNYeCKYH0 TEPMUHOMOIMIO Y CUMBOJINKY;

B pesynbTare mM3yudeHMs1 y4ebHOW ACUMMINHBI «BUOMorvs» 00y4aroLLMIACS A0/MKEH

YMETb!

*00BSACHATL PO/b GuonorMnm B (HOPMMPOBaAHUN HAY4YHOrO MMPOBO33PEHUS; BK/a
OMOMOrNYECKUX Teopuii B (HOPMMPOBaHME COBPEMEHHOM ECTECTBEHHO-HAY4YHOM
KapTVHbI MMPA; eAMHCTBO YXUBOW 1 HEXKMBOI NPMPO/bl, POACTBO XXMBbIX OPraH13MOB;
OTpUUATENbHOE BAMSIHME afIKOroNsl, HUKOTWMHA, HApPKOTUYECKUX BELLECTB Ha
3MBPMOHAsILHOE 1 MOCTAMOPMOHA/TbHOE Pas3BUTIE YE/IOBEKA; B/IMSIHNE 3KOSIOMMUECKIMX
(haKTOPOB Ha >XMBble OPraH13Mbl, BAVSIHAE MyTareHOB Ha PacTEHUs], XXVUBOTHbIX W
YesIoBEKA; B3aMMOCBSI3M U B3aMMOAEICTBME OPraHM3MOB U OKPYXKatoLLEN Cpefpb;
NPUYMHBbI U (PAKTOPbI 3BOMOLUMN, M3MEHSIEMOCTb BWAOB; HapyLLEHVSI B Pa3BUTUM
OpraHM3MoB, MyTaUMM W WX 3HAYEHWe B BO3HMKHOBEHUM HAC/EACTBEHHbIX
3a60/1eBaHNIN; YCTOMUYMBOCTb, pPasBUTME W CMeHbl 3KOCUCTEM; HEO6XO0AMMOCTb
COXpPaHeHNs MHOroo6pasuns BUOB,;

epeLlaTb 3/1EMEHTAPHbIE OMOOMMYECKMNE 3a[a4un; COCTaBNSATb 3/IEMEHTAPHbIE CXEMbI
CKPELLIMBaHMS 1 CXEMbI MepeHoca BELLIECTB U Mepeaaqn 3Heprm B akocucTemMax (Lienm
NUTaHWS); ONMCbIBaTb 0COGEHHOCT BMAOB MO MOPOSIOrMYECKOMY KPUTEPUID;

*BbISIB/IATb MPUCMOCO6/IEHNST OPraHM3MOB K Cpeae 00MTaHWUs, UCTOYHUKMA U Hasnuvie
MyTareHOB B OKpPYXKaroLLlein cpefe (KOCBEHHO), aHTPOMOreHHble W3MEHEeHUSI B
3KOCUCTEMAX CBOE MECTHOCTU;



*CpPaBHMBaTb 6M1OMOrMYECKME O0OLEKTbI: XMMUYECKUIA COCTaB Tesl XKMBON U HEXMBOW
NPUPOAbI, 3apofblLLIeli YesioBeKa U APYrnxX XXUBOTHbIX, MPUPOAHbIE 3KOCUCTEMbI U
arpo3KoCUCTEMbI CBOE MECTHOCTU; MPOLECCbl (ECTECTBEHHbIN N WUCKYCCTBEHHDbIN
oT60p, M0M0BOE M 6ecrosioe PasMHOXEHME) U AenaTb BbIBOAbI W 0600LLEHNSA Ha
OCHOBE CpaBHEHWUST N aHa/n3a;

*aHa/IN3MPOBaTb W OLEHMBATL Pa3/IMYHble TUMOTE3bl O CYLLHOCTW, MPOUCXOXAEHUN
XV3HU W YenoBeKa, [1006a/ibHble 3KOMOMMYecKre MNpPobneMbl M UX  PeLLeHWS,
NocneacTBUSI COBCTBEHHOM AEATENIbHOCTU B OKPYXKatOLLEN Cpefe;

*V3y4aTb U3MEHEHMSA B 3KOCUCTEMAX Ha B1OIOrMYECKNX MOLENSIX;

*HaxoAuTb MH(OPMAaLMIO O GMOMOrMYECKMX 00BbEKTAX B Pas/INYHbIX MCTOYHMKAX
(yyebHMKaxX, CrpaBOYHMKAX, Hay4HO-MONYSAPHbIX U34aHKAX, KOMMbIOTEPHbIX 6a3ax,
pecypcax ceTu VIHTEPHET) U KPUTUYECKU €€ OLIEHMBATD;

MCMN0Nb30BaTb NPUOBPETEHHbIE 3HAHUSA 1 YMEHUS B MPaKTUYECKOW

AeATENbHOCTU N NOBCEAHEBHOM YKU3HMU:

e [nA COOMIOAEHMA Mep MNPOPUIAKTUKA OTPaB/ieHW, BUPYCHLIX W APYrnx
3a60/1€BaHNIA,  CTPECCOB, BpPeAHbIX MPUBbIMEK (KYPEHWS,  a/IKOronmMama,
HapKOMaHuK); NpaBW NOBeAEHMA B MPUPOAHOM Cpeag;

OKa3aHUsi MepBOi MOMOLM MPU TPaBMATUYECKMX, MPOCTYAHbLIX W ApYyrux
3a60/1eBaHMAX, OTPaB/IEHMSAX MULLEBLIMM MPOAYKTaMU;

OLUEHKN  3TUYECKMX acreKTOB HEKOTOPbIX WCCMEAoBaHWA B 06/71acTy
BUOTEXHOIOMMK (K/IOHMPOBaHKWe, UCKYCCTBEHHOE OM/I0A40TBOPEHME).

2. O6LLaa xapaKTepucTmkKa y4ebHoOM AUCLUNIIVHDI

OcHOBY nporpaMMbl COCTaB/AET COLepXKaHue, CornacoBaHHOE C TPeboBaHNAMM

(befepa/ibHOr0  roCyfj@pCTBEHHOr0  CTaHfapTa cpefHero  (MOSIHOro) — 06Lero
06pazoBaHMsA 6a30B0Or0 YPOBHS.
OcHOBY cOfepXaHUs MporpaMMbl  COCTaBNAKOT  Crefylolive  Befyllve  Waew:
OT/IMUMTESIbHbIE MPU3HAKN YKUBOI MPUPOAbI, €6 YPOBHEBasi OpraHn3auusi 1 3BOJIHOLMS.
B COOTBETCTBUM C HUMWU Bblfe/eHbl COAepXKaTe/lbHble JIMHUA: BUOMIOMNA Kak HayKa;
O1OMornYecKne 3aKOHOMEPHOCTU; METOAbl HAy4YHOro MO3HaHWSA; KIETKa; OpraHu3M;
MonyAUMS; BUL; 3KOCUCTEMbI (B TOM Ymcie broctepa).

B nporpammve oTpaxkeHbl BaXKHeMLLVE 3afa4K, CTOsLLMe nepes 61oorMyecKoi
HayKOW, peLLeHMe KOTOPbIX Hanpas/ieHO Ha paumoHa/IbHOE MPUPOAONO/b30BaHMe,
OXpaHy OKpY»atoLLeid Cpefbl 1 300p0BbS e

Mpy oTbOpe codepXaHWs WCMOMNb30BaH Ky/bTypocoobpasHblii Moaxo4, B
COOTBETCTBMN C KOTOPbIM 00yYatoLLMECA [AO/DKHbI YCBOUTb 3HaHWA W YMEHUS,
HeobXxoanMble A1 (HOPMMPOBaHNS 00LLEN Ky/bTypbl, OMNpefenstowe afeKBaTHoe
NnoBefieHNe 4enoBeKa B OKPY)KalOLLE cpede, BOCTPeOOBaHHbIE B >XM3HM U B
NPaKTUYECKOM [esATeNbHOCTN.

Oco6oe BHUMaHWe YeneHO 3KO/I0rMYeCcKOMy 00pa3’0BaHUI0 M BOCMUTAHUIO
oby4aroLLXcH, HOPMUPOBAHMIO Y HUX 3HAHUIA O COBPEMEHHOM eCTECTBEHHOHAYUHOIA
KapTuUHE MWUPa, LIEHHOCTHBLIX OpUEHTaUMIA, YTO CBUAETE/IbCTBYET O ryMaHu3aumm
610/10rM4eCKOro obpasoBaHus.



Mporpammva npegycMmaTpuBaeT HOPMUPOBaHME Yy 00yYaroLLMXCA 00LLIEHAYUYHbIX
3HaHWIA, YMEHUIA N HaBbIKOB, YHNBEPCa/IbHbIX CrOCOO0B AEATENTIbHOCTU U KITHOUEBbIX
KOMMNETEHUMIA. TTPOPUTETHBIMM U3 HUX NPU U3yYeHN B1OIOrN SBSKOTCA YMEHWe
CpaBHMBaTb OMOMOrnMYecKe OOBLEKTLI, aHa/IM3MPOBaTb, OLEHMBATbL WM 0600LLATb
CBefeHWS, YMeTb HAaX0AUTb W UCMO/b30BaTb MHGOPMAaLMIO 13 Pa3/IMUHbIX NCTOUHMKOB.

OcBOeHVE Yy4ebHOM aucuMnIMHBLI - «Bronorns»  6asmMpyeTca Ha  3HaHUAX
00y4aroLLMIXCH, MOMYYEHHbIX MPU M3YYeHUN GUOMOMNYECKMX MNPEAMETOB, XMMWN,
(M3NKKM, reorpaiun B OCHOBHOW LWIKO/e. OfHOBPEMEHHO cam MpeaMeT 6mosiormm
ABNAETCA 6a30BbIM A/19 psifa 61OMOrMYeCKMX, CeIbCKOX03ANCTBEHHbIX, MEAVULNHCKIMX
N ApYrunx cneupanbHbIX AVCLMMNIIVH.

1A ycnewsHoro YCBOEHMSt  3HaHWIA,  MPUOOPETEHUA  0by4aroLLMIMCA
NPaKTUYECKNX HaBbIKOB, OMbiTa CaMOCTOATE/IbHOW AeATE/IbHOCTU B COfepyKaHue
06y4eHns BK/IIOYEHO BbIMO/IHEHNE NMabopaTopPHbIX W MPaKTUYECKUX PaboT,
COOOLLIEHNIA, NPOBeLEHME IKCKYPCUIA.

B nporpaMme KypcvBOM Bblfe/ieH MaTepuasl, KOTopbIid MpyY U3yYeHnn yy4ebHoi
OVCLIMN/IMHBI «BroNorvist» KOHTPOMO He MOASEXNT.

OpraHvzaunss  UTOroBOro  KOHTPONS  OyfeT OCYLIECTBNATLCA B (hopme
AndchepeHLMPOBaAHHOIO 3a4eTa Ha NMepBoM Kypce.

3. MecTo y4ebHOMN AUCLMNNIVHBI B y4eOHOM r/iaHe:

O6uieobpasoBatesibHast yuebHasa amcumnanHa OY/16.08 Bronorns OTHOCUTCA K
NnpeaMeTHOM  06nacT  «ECTeCTBeHHble  HayKuW»  0as30oBblii  YpOBEHb U K
o6LLe0bpa3oBaTe/lbHOMY — Y4eOHOMY UMK/ — OCHOBHOW  MPOeCCUOHasTbHOM
obpasoBaTe/ibHOM NporpaMmbl CpeAHEero NpogeccMoHasIbHOro obpasoBaHMA Ha 6ase
OCHOBHOro 06LLero obpasoBaHus C MoslyYeHVeM CpefHero obuiero obpasoBaHusA
MMKPC ¢ yuétom TpedoBaHmnin ProC CrNO TexHUYeCKOoro npopuns.

4.Pe3ynbTaTbl  OCBOEHUS  Y4YebHOM  AUCUMMUHBI  —  JINYHOCTHbIE,
MeTanpeaMeTHble, NPeaMETHbIE.

PIOC COO ycTaHaB/MBaET TPeboBaHMA K pe3y/ibTaTaM 0CBOEHUS 00yUatoLLIIMICA

OCHOBHOI 06pa3oBaTe/IbHON NPorpaMmbI:
- JINYHOCTHbIM, BK/IHOYaKOWMM TFOTOBHOCTb W CMOCOOHOCTb 06y4YaroLMXCA K
CcamMopasBUTUIO W JIMYHOCTHOMY  CaMOOMPefesieHno,  CPOPMMPOBAHHOCTL X
MOTVBaUMM K OOYYeHMIO W LeneHanpas/fieHHON Mo3HaBaTe/lbHOM [eATe/lbHOCTH,
CUCTEMbI 3HAYMMbIX COLUMA/IBHBIX U MEX/IMYHOCTHBLIX OTHOLLEHWIA, LEHHOCTHO-
CMbIC/IOBbIX YCTaHOBOK, OTPaXKaloLUMX JIMYHOCTHbIE W TPaXXaaHCKVe nosvuumn B
[eATeNbHOCTW, MPaBOCO3HAHME, 3KOSIOMMYECKYHO Ky/bTypy, CMOCOBHOCTb CTaBUTb
LM N CTPOUTb >KU3HEHHbIe T[ViaHbl, CMOCOOHOCTb K OCO3HAHWKO POCCUIACKON
rPaXxfaHCKOM UOEHTUYHOCTU B NOSIMKY/NIbTYPHOM COLMYME;
- MeTanpegMeTHbIM, BK/IHOYAIOLLWMM OCBOEHHbIE 00y4YatOLLIMMUCA MEeXMpeaMeTHbIe
MOHATMA N YHUBEPCA/IbHbIE Y4YebHble [AeCTBUA (PerynAaTvBHbIE, MO3HaBaTe/bHbIE,
KOMMYHUKATVBHbIE), CMOCOOHOCTb WX  WCMOMb30BaHUA B MO3HaBaTe/IbHON U
COUMa/IbHOM MpaKTUKe, CaMOCTOSATE/IbHOCTb B M/IAHUMPOBaHUM U OCYLLECTB/IEHNN
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yue6HOI AesITeNbHOCTU M OpraHM3aLymn yu4ebHoOro CoTpyAHUYECTBa C Negaroramm U
CBEPCTHMKaMK, CMOCOOHOCTb K MOCTPOEHUIO WHAMBWAYaNbHOW 06pa3oBaTe/IbHOM
TPAeKTopuUKW, BrafeHVe HaBbIKaMM Y4YeOHO-UCCNenoBaTe/IbCKOM, MPOEKTHOM U
coupanbHOM AesiTe/NIbHOCTY;

-npeaMeTHbIM:

* OCBOEHMe 3HaHUKA 0 O6uonorndecknx cuctemax (Knetka, OpraHusm,

Monynauus, Bug, SKocucTema); UCTOPUN pasBUTUS COBPEMEHHBLIX NPeACTaB/EHUA O
YXVBOW MpUpode, O BbIJAIOLLMXCA OTKPbITUSX B OMOMOMMYECKON Hayke; ponu
OMOMOrNYECKON HayKn B (POPMUPOBAHUM COBPEMEHHOM €CTeCTBEHHOHAYYHOW
KapTUHbI MMPa; 0 MeTo4ax Hay4HOro Nno3HaHus;

e (hopMMpOBaHMe NPeACTaBMEeHNn O Pov U MecTe 6MOSIOMMN B COBPEMEHHOIA
Hay4HOM KapTvHe MMpa; NOHUMaHWe posiv 6r1osormv B hopMrMpoBaHMM Kpyrosopa u
(hyHKLMOHa/TbHOM rpamMOTHOCTM  YesioBeKa 191 peLLieHNst NPaKTUYeCKMX 3a0au;

* (opMMpoBaHWEe  YMeHW  OOBACHATb pesynbTarbl  6UOMOrNYECKUX
9KCMEPUMEHTOB, PeLLaTb 3/leMeHTapHbIe 6V0/10rMYecKue 3ataquu;

*  B/afieHWe OCHOBOIMOMaratoWMmN MOHATUAMU U MPEACTaB/IEHNAMN O HKMUBOM
npupoge, eé YPOBHEBOW oOpraHusaumyM W 3BOOLMM; YBEPEHHOe Mo/b30BaHue
OMO0/TOrNYECKON TEPMUHOIONMEA U CUMBO/IMKOM; OCHOBHBIMW METO4AaMW HayyHOro
MO3HaHWA, UCMO/b3YeMbIMU NP G100 MYECKUX UCCNEA0BAHUAX YKUBbLIX 00bEKTOB U
9KOCUCTEM: OMnucaHve M3MepeHne, NPoBeaeHVe HabMIOAeHNIA; BbISB/IEHME U OLEHKA
aHTPOMO/IOrMYeCKNX U3MEHEHWIA B MPUPOSE;

*  pas3BuTKHE NO3HaBaTe/IbHbIX MHTEPECOB, NHTENIEKTYa/IbHbIX U TBOPYECKNX
CNOCOOHOCTEN 0by4aromMXcsi B Mpouecce M3yyeHUs BUOMOrnMYecKnX  SBMEHWUI,
BbIJAOLLMIXCA LOCTVXKEHWIA 6MOMOrK, BOLLIEALLIMX B OOLLEYHENOBEYECKYHO KYTbTYpPY;
CNOXHbIX W MPOTMBOPEUMBBLIX MyTe PasBUTUSI COBPEMEHHbIX Hay4YHbIX B3r/IS0B,
naen, TeOpW, KOHUEMUWIA, TunoTe3 (0 CYLLUHOCTM W MPOUCXOXAEHUN KM3HW,
Ye/I0BEKA) B X0fe paboTbl C PasMUHbIMN NCTOUHMKAMKX UHJOpMaLIAK;

*  CchopMMPOBAHHOCTb COBCTBEHHOM MO3ULMM MO OTHOLLIEHMIO K 611010r MUeCKOM
NHopMaLK, MoyHaeMon U3 pasHbIX UCTOUYHUKOB, K I/106a/1bHbIM 3KO/I0MMYECKUM
npo6siemMam 1 NyTAM UX PeLLeHVS.



5. CogepykaHue y4ebHOM AUCUUMINHDI.
BBegeHne

O6BEKT M3y4yeHUst 6uonormm - Xueasi npupoga. [MpusHaKu XUBbIX
opraHuamoB. MHoroobpasve >MBbIX OpraHM3MOB. YpPOBHeBas OpraHusaums
YXMBOW npupoabl M aBositouus.  MeTodbl Mo3HaHMA XMBOWM npupodbl. Obuime
3aKOHOMEPHOCTM 6ronormun. INpeameT m3yydeHst 0600LLAOLLEr0 Kypca «bronoruns,
LUenm n 3agaunm Kypca. VI3ydeHre OCHOBHbIX 3aKOHOMEPHOCTEN BO3HUKHOBEHUS,
pasBUTUS U CYLLECTBOBaHMSA YXXM3HM Ha 3eM/ie M COBPEMEHHOM ee opraHusauun. Ponb
61osorMv B PopMMpPOBaHNMA COBPEMEHHON eCTECTBEHHOHAYYHOM KapTUHbLI MMpa Y B
NPaKTUYeCKO aeATenibHOCTU sitofeir. CobntofeHne npaBwi MOBEAEHUSA B MPUPOLE,
bepeXkHoe OTHOLLEHME K OGMOMOrMYecKMM 00beKTaM (PacTeHUSM U XXMBOTHLIM N UX
coobLLIeCcTBaM) 1 UX OXpaHa.

JemoHcTpauun

Buonornyeckre CUCTeMbl Pa3sHOr0 YPOBHS: K/ETKa, OpraHusMm, Monysnisauus,
aKocucTeMa, brocepa. LiapcTea XnBoi nprpoabl.

TpeboBaHUNA K 3HAHMSM: UMETb NPeACTaBeHre 06 00beKTe MU3y4eHNst Bronornm
- )KMBOW Npuvpoge, 0 MeTofdax MUccnefoBaHus B 61oiormn. Kparkast UICTOpUs pasBuUTUA
ovonormn. Posib  BMONOrMYECKMX TEOpWA, WAen, TuUnoTes B  (HOPMUPOBAHUA
COBPEMEHHOM eCTECTBEHHOHAYYHOW KapTyHbI MUpa.

TpeboBaHMA K YMEHUAM: YMeTb OOBACHATb PO/ib GMOSIOMMN B COBPEMEHHOM

06LLeCTBe, pPO/b  BblJalOWMXCA OMOMOroB, UeM U 33auvM  HaykW, pasinyvarb
onucatenbHbIi, CPABHUTENbHBIN U SKCMEPUMEHTasIbHbIA METOAbI.
Buapbl camocToaTeNbHOM paboTbi(14.):
CocTaB/ieHVe OMOPHOIr0 KOHCMeEKTa Mo TeMe:
1 Kparkas Uctopus passutiusi 61osorumn.

Pazgen 1. YYEHUME O KJ/TIETKE

2.1.KneTka —anemMeHTapHas >XuBasi CUCTeMa W OCHOBHasi CTPYKTYpPHO-
(hYHKLMOHa/IbHas eIMHNLA BCEX XKMBbIX OPraHM3MOoB. KpaTKas UCTOopuUs n3ydeHus
KNETKW.

2.2. XMmnyeckas opraHmsaumnsa KNeTku. OpFaHI/I‘—IECKI/Ie 1 HeopraHM4eckmne
BELLIECTBA K/IETKN U XXMBbIX OpraHnsmMoB. benku, yrnesofbl, mMnngbl, HyKIeMHOBbIe
KUC/10TbI 1 UX POJ1b B KIETKE.

2.3. CTpoeHVe N PYHKUMN KNETKK. [poKapuoTUYeCcKue 1 3yKapuoTUYecKume
KNeTKN. Bupycbl Kak Hek/ieTouHaa opmMa >XM3HU U UX 3HadeHue. bopbba ¢
BUPYCHbIMK 3aboneBaHuamMu (CIAL v gp)lnacTnyecKnii n sHePruTUYeCKui
06meH. CTpoeHVe M (yHKUMM XpomocoM. AHK - HocuTenb Hac/iefCcTBEHHOM
NHopMauun. N'eHeTUYeCKNIA Ko BuocnHTes 6enka. KneTku v nx pasHoobpasve B
MHOIOK/1ETOYHOM OpraHu3Me.



JeMoHCcTpauun

CT1poeHre 1 cTpyKTypa 6enka. CtpoeHne monekyn AHK v PHK. Pennmkaums
OHK. Cxembl 3HepreTmyeckoro obmeHa u 6uocuHTe3a 6Genika. CTpoeHME KIIETOK
NPOKapPVOT N 3yKapuoT, CTPOeHVE 1N MHOroobpasme KIeTOK PacTeHuid N YKUBOTHBIX.
CTtpoeHne Bupyca. dotorpadmm cxem CTPOeHUS XpomocoM. Cxema CTPOeHUS reHa.
MwnTos3.

TpeboBaHNA K 3HAHUAM: WUMETb MpPeAcTaB/ieHNe O CTPOEHUWN KIETKW, 00
OCHOBHbIX 4acTAX W opraHomfax K/eTky, 06 uxX (OyHKUMSAX. JyKapuoTUYeCcKre ©
MPOKapUOTUYeCKME KNeTKN. CTpoeHre 1 yHKLM XPOMOCOM.

TpeboBaHNA K YMEHUAM: YMETb OT/MYaTb  MPOKAPUOTUYECKME U
3YKapUOTUYECKNE KIIETKY, HabnogaTb KIETKUM PacTeHUA U XKMBOTHBLIX  MOf
MMKPOCKOIOM,

CpaBHUBATb CTPOEHME K/ETOK PacTeHWIA U XKUBOTHBIX.

[MNepeyeHb NpaKTUYeCKMX paboT:

MNpakTnyeckaa pabota Nel «[MpuroToBieHMe 1 onncaHne MMKpPOoNpenapaToB
KNETOK pacTeHUN.»
Buabl caMocTosITeNIbHON paboTbI(34.):

MoAroToBUTL COOBLLIEHMST MO TEME:

1.0OpraHnyecKue BELLIECTBA PacTUTENbHOM KIETKM, [0Ka3aTe/IbCTBa UX Ha/uns B
pacTeHuW.

2.[MpaKTnyecKe [oKasaTe/1bCTBa 06pa3oBaHNs OpraHUYeCKMX BELLECTB B PacTeHU
nyTem (oOTOCUHTE3A. [oBbILLEHVE NPOAYKTUBHOCTM (DOTOCUHTE3A B MCKYCCTBEHHbIX
9KOJTOMMYECKNX CUCTEMAX.

3.CTpoeHve Bupyca.

CocTaB/eHe OMopHOro KOHCMeKTa Mo Teme:

4.CTpoeHue 1 PyHKLIMM XPOMOCOM.

Pasgen 2. OPFAHU3M. PASMHOXXEHWVE W WHONBUAYAJIbHOE
PA3BUTWE OPI AHN3MOB

3/1.0praHn3am - eanHoe Lenoe. MHoroobpasme opraH1M3moB.

3.2. Pa3MHOXeHVE - BaXKHeliLLIee CBOVCTBO XMBbIX OpraH1aMoB. [Mos10Boe 1 6ecrosioe
pasMHoXeHve. Melio3. O6pasoBaHMe MOMOBbIX KETOK W OMN/10A0TBOPEHNE.

3.3.MHaMBMayaNlbHOE pa3BUTME OpraHu3Ma. 3MOPUOHA/TbHBLIA  3Tan OHTOreHesa.
OCHOBHblE CTaauMn 3MOPVOHa/TbHOMO pasBuTUS. OpraHoreHes. MocT3amMbpuoHanbHoe
pa3suTye. CXOACTBO 3apofbllleli NpeacTaBuTeNed pasHbIX FPYMM NMO3BOHOUHbLIX Kak
CBUAETENBCTBO WX 3BOJHOLIMOHHOIO poAcTBa. [MpUYMHbI HapyLLEHWIA B Pa3BUTUM
OpraHu3MoB. VIHaVBWyaslbHOe pa3BUTUE YerioBeKa. PenpofyKTVBHOe 3[10POBbLE.
MocneacTBMS  BAMSIHAA  aflKOroONsl, HWUKOTMHA, HAPKOTMUECKMX BELLUECTB,
3arpsi3HeHUs cpedbl Ha Pa3BUTME YesIOBEKA.



—
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JemMoHcTpaunm

MHoroobpasue opraHusMoB. OOMeH BeLIECTB W MpeBpaLLeHne 3HepruM B
KrneTke. PoTocnHTES. [eneHne KneTku. MuTtos. becnosoe pasmMHOXXeHWe opraH13MOB.
ObpaszoBaHve TMOMOBbIX  KMETOK.  Meiio3.  OnsogoTBOpeHUe Yy pacTeHWiA.
VHayBuayanibHoe pasBuTVe opraHusma. Tunbl MOCT3IMOPMOHATLHOIO  PasBUTHA
YKNBOTHbIX.

TpeboBaHNA K 3HaHUAM: VMETb MpeACTaB/ieHe 06 WHAVBULYaIbHOM
pasBUTUN opraHu3mMa (OHTOreHe3), 0 MPUYMHAX HapyLLEHWA PasBUTUS OPraH13MOB.
NHanBmayanbHoe pasBuUTUe denoBeka. PenpofyKTvBHOe 340poBbe. [locneactsus
B/AHUA aNKOroNs, HUKOTUHA, HapPKOTUYECKMX BeLLEeCTB Ha pasBUTWE 3apofbilia
YesloBeKa.

TpeboBaHNA K YMEHUAM: YMeTb OObACHATL OTPULATE/IbHOE B/INSHYE
IKOroNs, HUKOTMHA, HapPKOTMYECKUX BELLECTB Ha pasBuUTVE 3apofbilla YesioBeKa,
B/IMSAHWE MyTareHoB, 3KOMOMM4YecKMX (haKTopoB Ha OpraHn3m YesioBeka.

BbisBreH/e M onmMcaHve MpU3HAKOB CXOACTBA 3apOoAbllLe 4YenoBeka W Apyrux
MO3BOHOYHbIX KaK JOKa3aTe/IbCTBO MX 3BOMIFOLMOHHOIO POACTBA.

JlabopatopHas paboTta Ne3 «BbIsiB/IEHVE 1 ONCaHVe NMPU3HAKOB CX0ACTBA 3apo/bILLeit
YeoBeKa 1 Apyrnx No3BOHOUHbLIX KaK I0Ka3aTe/IbCTBO VX 3BOIFOLMOHHOIO POACTBax.
[MepeyeHb NpaKTUYeCKMX paborT :

MpakTuyeckass pabota Ne 2 «BbIsiBNeHMe M onucaHve NPU3HAKOB CXOACTBA
3apofibilleii 4enoBeKa W APYrMX TO3BOHOYHbLIX KaK [l0Ka3aTeNbCTBO WX
3BO/HOLMOHHOr0 POACTBA.»

Buabl caMoCTOATeNlbHOM paboTbi(54.):
MoAroToBUTL COOGLLEHMS MO TeMe:

1 MpoKapnoTUYeCKme opraHn3Mbl 1 UX Posib B BUOLIEHO3aX.
2. BnusiHve KypeHusl, ynoTpebneHnst ankoronsi 1 HAPKOTUKOB POAUTENSIMIA Ha
3MOPUNOHa/TbHOE PasBUTME PebEHKa.
3. PenpoayKTnBHOE 300POBbE.
CocTaB/ieHVe OMopHOro KOHCMeKTa Mo TeMe:
4.0OCHOBHbIE CTaann 3MO6PVOHa/TLHOMO Pa3BUTUSI.
5. O6pasoBaHMe MosioBbIX KETOK W OMI040TBOPEHME.

Pasgen 3. OCHOBbI TEHETUKN N CEJIEKLIAW

4.1. [leHeTMKa - HaykKa O 3aKOHOMEPHOCTAX HacneACTBEeHHOCTU
M3MEHUYMBOCTU oOpraHmsmoB. [ .MeHAenb — OCHOBOMOJIOKHUK  TEHETUKN.
["'eHeTUYecKasa TEPMUHOMIOTNA U CUMBOJIMKA. 3aKOHbI FrEHETUKW, YCTaHOB/IEHHbIE I
MeHpgenem. MoHOrmépuaHoe v AMrMbpuaHoe CKpeluyBaHne XPOMOCOMHas Teopust
Hac/efCTBEHHOCTW. B3aumogeicTsue reHoB. MeHeTuka rona. CuenneHHoe C MooMm
HacnefoBaHue, 60M1e3HN YesloBeKa, 3HaUYeHMe reHeTUKK NS CeNEKUNU N MeULNHbI.
HacneacTBeHHble UX MPUYMHBLI U NPOnIaKTUKa. 3aKOHOMEPHOCTM U3MEHUNBOCTW.
HacneactBeHHas, WM, reHOTUNUYeCKad M3MeHUYMBOCTb. MoanpurkaunoHHas,

nn HeHacneacrtBeHHad, USMEHYNBOCTD.



4.2. ["'eHeTMKa — TeopeTuYyeckasa OCHOBa cefnekuun. OgomMallHUBaHV
YXMBOTHbIX W BblpawyBaHne Ky/NbTYPHbIX pPacTeHUil — HadasibHble 3Tanbl
cenekymn. Ydenue H.M. BaBnunoBa o0 LeHTpax MHOroobpasms 1 npoucxoxaeHus
KYNbTYpHbIX pacTeHuid. OCHOBHble MeToAbl Cenekuyn:  rmbpuamsaums  u
MCKYCCTBEHHbI 0T60P. OCHOBHbIE JOCTVXKEHNST COBPEMEHHOM CeNleKLMN KyTbTYPHbIX
pacTeHWI, JOMALLHUX XMBOTHBLIX 1 MUKPOOPraHM3MOB.bepexxinBoe Npon3BOACTBO :
BroTexHonorusa, ee AOCTVDKEHUA WM MEPCMeKTUBLI PasBUTUA. OTUYecKne acnekThbl

HEKOTOpPbIX AOCTUXKEHWIA B GUOTeXHONOrMn. KnoHnupoBaHue YKUBOTHbIX (Npo6neMbl
KNOHMPOBAHWS YeNoBeKa).

TpeboBaHUA K 3HAHUAM: VIMeTb NpeLCTaB/IeHVe O FTeHETUKE, Kak
TEOPETUYECKOI OCHOBBI ceniekumn. CeneKums. YueHne H.M.BaBwioBa 0 LeHTpax
MHOroo6pasns 1 NPOUCXOXKAEHNA KyIbTYPHbIX pacTeHnid. OCHOBHbIE METO/bI
CENeKUMN: rmopuansaumsi, UICKycCTBEHHbI 0T60p. BUOTEXHOIOMNS, €€ AOCTUXKEHWS,
MepPCneKTUBbI Pa3BUTUS. ITUYECKUE acheKTbIl Pa3BUTUS HEKOTOPbIX UCC/EA0BaHNIA B
OMOTEXHO/TOrMK (KITOHMPOBaHWE YesioBEKA).

TpeboBaHNA K YMEHUAM: YMETb peLlaTh 3/1eEMeHTapHbIe FreHETUYECKME 3aaa4un,
aHa/IM3MPOBATL U OLEHMBATL 3TUYECKNX acreKTOB Pa3sBUTUSA HEKOTOPbIX
1ccneoBaHNN B GBUOTEXHOIOM M.

JemMoHcTpauun

MOoHOrmMbpmaHoe 1 ANTrMopPUAHOE CKPeLLIBaHMS. MepeKpPecT XPOMOCOM.
CuenneHHoe HacnegoBaHve. MyTaumn. LIeHTPbI MHOro06pasust 1 NMPOMCXoXaAeHNSA
Ky/IbTYPHbIX PaCTEHWIA 1 AOMALLIHUX XXUBOTHbIX. Mbpraysaums. VIcKycCTBEHHbI
0T60p. HacneacTBeHHble 60ME3HM YenoBeKa. BnnsHWe ankoronnama, HapKoMaHuu,
KyPeHVs! Ha HacNeaCTBEHHOCTb.

MepeyeHb NPaKTUYECKUX PadoT:

MNpakTnyeckasa pabota Ne 3 «PelleHMe aleMeHTapHbIX FreHETUYECKNX 3afayu».
Buabl camocTosiTeNnlbHOM paboTbi(54.):

MoAroToBUTL COOBLLIEHMS MO TEME:

1 VcTopmsi NPOUCXOXAEHNST OTAE/TbHBIX COPTOB KY/IbTYPHbLIX PacTEHWIA.
2. VicTopusi pa3BuTUA 3BOMOLMOHHBIX UAaei Ao Y.[dapsuHa.

3. LleHTpbl MHOroobpasnsi 1 MNPOUCXOXKAEHUS AOMALLIHUNX YXUBOTHbIX,

Pasgen 4. TIPOUNCXOXAEHVME W PA3BUUTUE J>XU3HUN HA
3EMJIE.2BOJTIOLUMNOHHOE YYEHWE

41 NpoucxoxaeHne 1 HadaslbHbIE 3Tanbl Pa3sBUTUA XKMU3HW Ha 3emsie. [ nnoTes
NPOUCXOXKAEHWS XXN3HW. 13yYeHMe OCHOBHbIX 3aKOHOMEPHOCTEN BO3HUKHOBEHWS,
PasBUTUA U CYLLECTBOBaHMUA YXN3HN Ha 3eM/ie. Y C/I0XKHEHME XXUBbIX OpraHn3MoB
B Mnpotecce 3sosounn. MHoroobpasve >XnBoro mmpa Ha 3emsie U CoBpemMeHHast
ero opraHusauus.



4.2 VicTopus pa3BUTKSA 3BOMIOLMOHHLIX Maei. 3HadeHne paboT K. JInHHes, XK.b.
Namapka B pa3BUTUM 3BONHOLMOHHbLIX WAE B 61OI0MMN. DBONOLMOHHOE YUYeHWe
Y. [dapBuHa. ECTeCTBEHHbIN 0T60p. Po/fb  3BOJIOLUMOHHOIO Y4YeHUs B
(hopMMpPOBaHNN COBPEMEHHOM eCTECTBEHHO-HAYYHON KapTWHbI MUpa.

4.3 MUWKPO3BO/MIOLUMA N MakposBonoums. KoHUenums Buaa, ero Kputepuu.
Monynsuma —cTPYKTYpHast euHMLIA Buaa v 9BonoUMnM. CUHTETUYECKAs Teopust
3BOMOLMN. MNKpPOo3BOMOLUNS. MaKpoaBonouus. [JokasaTe/lbCTBa 3BO/OLMMN.

Tpe6oBaHWS K 3HaHUSIM: IMeTb NpeCTaB/eHVE O BK/AAE BblAatoLLMXCS (B TOM
yunce 0TeYeCTBEHHBIX) YUeHbIX B pa3BUTKE GMOMOMMYECKO HayKK, 3HATb OCHOBHbIE
MOMOYKEHWST 3BO/THOLIVIOHHOO YUeHWs.

Tpe6oBaHMA K YMEHUSIM: YMeTb 00bACHATb MPUUMHBI 1 (haKTOPb! 3BO/THOLMN,
M3MEHSIEMOCTb BW/I0B, HEOOXOAMMOCTb COXPaHEHWs MHOr006pasus BIIOB,
peLlaTh 3/1eMeHTapHble B10M10rMYECKME 3a1a4n, ONCbIBATb 0COGEHHOCTU BIAIOB
Mo MOpP0IOrNYecKOMY KPUTEPHILO.

Buabl caMoCTOSTe/IbHOM PaboThbi(44.):

HanwvcaHwve coobLLeHNS No Teme:

1 [ABWKyLLME ChMbI 3BOTHOLUI.

2. KoHuenuua Buaa, ero Kputepum.

3. OCHOBHbIe Harnpas/ieHVsA 3BO/FOLIMOHHOIO MNporpecca.

Pasgen 5. MPONCXOXXAEHUVE YE/TOBEKA.

5.1 AHTponoreHes.

sonoumsa npumatoB. CoBpeMeHHbIe rMnoTesbl 0 MPOUCXOXAEHUN YesioBeKa.
JlokasaTenbCTBa POACTBA YesioBeKa C MIEKOMUTAIOWMMU XXNBOTHLIMMU.
JTanbl 3BOOLNN YesloBeKaA.

5.2 YenoBeueckue pachbl.

POACTBO 1 €4MHCTBO NPOUCXOXAEHUA YenoBeyecKnx pac. Kputmka pacmsma.

JemMoHcTpaumn

UepTbl CXOACTBA U Pasnnumne YesioBeKa U XKMBOTHbIX.

UepTbl CXOACTBA YesioBeKa 1 NMPUMATOB.

[NpouncxoxaeHne YesoBeka.

UenoBeyecKue pachbl.

TpeboBaHUA K 3HAHUAM: 3HaTb COBPEMEHHbIE rMMOTE3bl O MPOUCXOXAEHNN
YesoBeKa.

TpeboBaHMA K yMEHUAM: YMeTb 00bACHATbL A0Ka3aTe/IbCTBa POACTBA YesioBEKa C
M/IEKOMUTAKOLMMN YKUBOTHBLIMK, 3Tarbl 3BO/IHOLMN YesioBeKa.

Buabl caMocTosTeIbHOM paboThl (24.

1.YepTbl CXOACTBA M Pa3/INUNA YeNoBeKA U XKUBOTHbIX.

2.[poncxoxaeHme YenoBekKa.

3.Yenoseyeckue pachbl.
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Pasgen 6. OCHOBbI SKOJ10I 1A

6.1. OKo/orMa - Hayka O B3aMMOOTHOLLIEHUSIX OPraHuM3MOB MeXay co6oi u
OKPY>KatoLLE cpeao. DKOMornyeckne CUCTEMbl. BuaoBasi M NpocTpaHCTBEHHAs
CTPYKTypa 3KocucTeM. ulleBble CBSA3M, KPYroBOPOT BELLUECTB M MpeBpaLlLeHune
3HEPrMm B I3KOCMUCTEMax. MeXXBMAOBble B3aMMOOTHOLLEHUSA B 3KOCUCTEME:
napasnuTmn3M,XULLIHNYECTBO,KOHKYPEHLINA,CMMOKM03. TMpuunHbl YCTOWYMBOCTU 1
CMeHbl akocucTeM. Cykueccun. VICKYCCTBEHHbIEe COOOLLIECTBA - arpo3KOCUCTEMbI U
YP603KOCUCTEMBI.

6.2. buocgepa - robasnibHas skocuctemMa. YdeHue B./. BepHafacKoro o
onochepe. Ponb XKMBbIX OpraHMsmMoB B 6uoctepe. bBuomacca. Kpyrosopot
BabKHEMLLIMX BUOreHHbIX 3/1EMEHTOB (Ha NpUMepe yrnepoaa, asota 1 ap.) B buocdepe.
N3meHeHnA B buocepe.bepexknneoe Npom3BoACTBO : [MocneacTBus AeATeNlbHOCTU
YesioBeKa B OKpYXKatoLLiein cpefie. BozgeincTBme Npov3BOACTBEHHON AeATe/IbHOCTU
Ha OKpY)KatoLlyto cpefy B 06/11acTu cBoel 6yayuwiein npodeccun. nobanbHble
9KO/OrMyeckme nNpobnaeMbl U NyTU KX peLleHns. IKOMOornSA Kak TeopeTnyecKas 0CHoBa
paLMoHaNIbHOro  MPUPoAONO/IbL30BaHNA U OXpaHbl Npupoabl. Hoocdepa. Mpaswia
NoBeAeHUA NKOEN B OKPYXKatOLLIEN MPUPOAHON cpeae.

JemoHcTpauun

DKOMornyeckne (aktopbl U UX BAKMSHWME Ha OpraHM3mbl. MeXBUIOBbIE
OTHOLLEHMSA:  KOHKYPEHUMS, CUMOMO3, XULLIHMYECTBO, MapasUTuaM. HApPYCHOCTb
pacTUTe/IbHOro coobLuecTa. MuileBble LENMY 1 CETU B BUOLEHO3e. DKOMOMMYECKME
nMpammnabl. Cxema 3kocucTeMbl. KpyroBopoT BELLECTB M MpeBpaLleHne 3HEPTN B
akocucteme. brocdepa. KpyrosopoT yrnepoga (asota n ap.) B 6uocepe. Cxema
arposkocucTemMbl. Oco60 oxpaHsiemMble MPUPOAHBbIE TeppUTopUN Poccun.

TpeboBaHNA K 3HAHUAM: 3HaTb CYLHOCTb OMOSIONMYECKMX MPOLECCOB B
aKocucTemax 1 brocepe, CTPOEHME 3KOCUCTEM, KPYrOBOPOT BELLIECTB U MpeBpaLLieHne
3Heprnm B aKocucTeMax 1 brocdepe.

TpeboBaHNA K YMEHUNAM: YMeTb 0ObACHATb PasBUTHE N CMEHbI IKOCUCTEM,
BbIAB/IATb aHTPOMOreHHbIE U3MEHEHNST B 3KOCUCTEMAX CBOE MECTHOCTU, CpaBHMBATb
NPUPOAHbIE 3KOCUCTEMbI 1 arpo3KOCUCTEMbI CBOE MECTHOCTU U AeNaTh BbIBOAbI U
06006LLIEHMA Ha OCHOBE CPaBHEHWUS M aHa/T13a, aHa/IM3NPOBaTb M OLEHNBATL
rnobasibHble 3KOMOrMYecKue npPobsieMbl U UX PeLLIeHVs, MOC/IeACTBMA COOCTBEHHOI
[EeATENbHOCTU B OKPY)KAIOLLIE cpefle, 13yYvaTb M3MEHEHNST B 3KOCUCTEMaX Ha
BMOMIOrNYECKMX MOZENSIX.

Buabl camocToATeNIbHOM paboTbI(64.):
MoaroToBUTL COOOLLIEHNS MO TeMe:

1 Bo3geiicTBue uYenoBeka Ha MNPUPOLY Ha pPa3MYHbIX 3Tarnax pPasBUTUN
4e/TI0BEYECKOr0 0OLLIECTBA.
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2. BuoueHO3bl (3KOCUCTEMbI) PasHOr0 YPOBHA W WX COMOAYMHEHHOCTb B
rnobanbHON sKocucTeMe - brocdepe.

3. TlyTM nNOBbILWEHNS 6BUOMNOMMYECKON MPOAYKTUBHOCTU B UCKYCCTBEHHbIX
3KOCUCTEMAX.

4. PaumoHa/lbHOe WCMosb30BaHME W OXpaHa (KOHKPETHbIX) HEeBO30OHOBMMbIX
NPUPOAHBIX PECYPCOB.

Oco060 oxpaHsieMble NPUPOAHbLIE TepPUTOPUN Poccun.
KpyroBopoT yrnepoga (asota v ap.) B 6uocdepe.

o o

Pasgen 7. BMUIOHNKA

7.1. BVUOHMKa KaK OAQHO M3 HanpaB/fIeHUA 6MONOrUN N KNBEPHETUKMN,
paccMaTpuBaroLLiee  0CO6EHHOCTM  MOPGOIM3MONOTMYECKON OpraHu3aLUmMn  XXMBbIX
OpraHm13MoB 1 X NCMO/b30BaHME N5 CO34aHNA COBEPLLEHHBIX TEXHUYECKMX CUCTEM U
YCTPOWCTB MO aHa/I0rm C XXMBbIMU CUCTEMaMN.

JemoHcTpauun

Mopgenn cknaguaToli CTPYKTYpbl, UCMOMb3YeMO B CTPOUTENLCTBE. TpybuaTble
CTPYKTYPbl B >KMBO/ Mpuvpode W B TEXHWKe. A3poavHaMUYecKue "
rmapoavHaMMYecKue YCTPOMCTBA B XKMBOV NPUPOE U B TEXHUKE.
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No
TEMbI

Oy [6.09 bronorus

HammeHoBaHWe pasfenos v Tem

BeeneHune
Pa3fen 1 YueHue o0 KneTke

Pasgen 2. OpraHusm.
PasMHOXeHue u
NHAVBUAYaNbHEee pa3BuTme
OpraHn3MoB

Pasgen 3. OCHOBbI FEHETUKN U
cenekummn

Pasgen 4. lMpoucxoxaeHve n
pa3BUTUE XU3HWN Ha

3emne.2B0/ILMOHHOE YYeHNe.

Paspgen 5. NMpoucxoxaeHne
yesioBeka
Pasgen 6. OCHOBbLI 3KO/1I0MUK

Pa3gnen 7.bunoHnKa

UToro:

Konm4yecTBo YacoB ayayTOPHON
Harpysku
Bcero MpaKTryecke n
nabopaTopHble
paboThbl
1 0
1
1
8 1
8
3
5 0
2
3 3

OEATE/IBHOCTU CTYAOEHTOB

CopepxkaHue
06y4yeHuns
BBegeHue

XapaKTepucTUKa OCHOBHbIX BUAOB LeATeIbHOCTU
CTYZEHTOB (Ha ypOBHE y4ebHbIX AeCTBNIA)
O3HakoM/ieHWe € B1ONOrMYECKUMI CUCTEMaMM PA3HOTO YPOBHS:

CamocTosiTenbHast

paboTa

7. XAPAKTEPUCTVKA OCHOBHbIX BUAOB YUYEEHOW

6. TemaTu4eCKMin NnaH 06Lle06pazoBaTe/IbHON YHe6HOWN ANCLUNIIVHDI

18

KNETKOIM, OpraHn3mMoM, nonynsymein, aKocMcTemon, ruochepori.
OnpepgeneHne ponn 6uonorun B HOPMMPOBAHUN COBPEMEHHO
NpaKTUYeCcKoi

ECTECTBeHHO-HayLIHOI\/JI

KapTUHbI

AesTeNbHOCTY Noei.

Mupa

"

14



XnmMmmyeckas
opraHmsayms
KNEeTKN

CTpoeHue u
MYHKUNN KNETKK

OO6MmeH BeLLEecTB U
npeBpaLleHne
3Heprum B KNeTKe

XKU3HEHHbIN LMK
KNeTKun

OOyueHve COGNIOAEHMIO MpaBWN MOBeLEHUSA B MPUPOAE,

O6epeXXHOMY  OTHOLWIEHWIO K  OMONOrMyeckUM  06bekTam

(pacTeHMSAM M XXMBOTHBIM M X COO6LLECTBAM) MU UX OXpaHe
YYEHWE O KNETKE

YMeHne npoBOAUTb CPaBHEHWE XMMMWYECKON OpraHu3auuu

XMBbIX U HEXMBbIX 00bLEKTOB. [loflyyeHue npeacTtaBneHus o

PO/IN OpraHMyecKux

1 HEOPraHNYeCcKMX BELLECTB B K/ETKe

N3yyeHne  CTpoeHWs  KNETOK  3yKapuoT,  CTPOEHUs

MHOroo6pasmsi KeToOK pacTeHWid W XXUBOTHbIX C MOMOLLbIO

MUKpOMnpenapaTos.

HabntogeHne KNeTok pacTeHWUA 1 XXMBOTHBIX MOA MUKPOCKOMOM

Ha roToBbIX MUKpoOMpenapartax, Mx onucaHue. MpuroTosBieHue u

onucaHve MUKpPONpenapaToB K/EeTOK pacTeHWIA.

CpaBHEHWE CTPOEHNSA KNETOK PACTEHMI M XXUBOTHbIX MO FOTOBbIM

MUKporpenaparam

YMeHue CTPOUTb CXeMbl IHEPreTUYeCKOro obMeHa 1 6ocuHTe3a

benka.

MonyyeHve npeLCTaBNeHUs O MNPOCTPAHCTBEHHON CTPYKType

6enka, monekyn AHK n PHK

O3HaKOM/eHWe C KNEeTOUYHON Teopueli CTPOEeHNS OpraH1U3mMoB.

YMeHMe camoCTOATeNlbHO WCKaTb [oKasaTenbcTBa TOro, 4To

KNeTka — 93NMeMeHTapHas >XuMBasi CUCTeMa W OCHOBHas
CTPYKTYPHO-(hYHKLIMOHaNbHas eivHMLA BCEX  XKMBbIX
OpraHn3moB

OPI"'AHU3M. PASMHOXEHWVE U NHANBUNAYANNBHOE PA3BUTUE

Pa3mMHOXeHne
OpraHMsmMoB

WHanBuayanbHoe
pasBuTHE
opraHusmMa

VHanBuayansHoe
pasBuTUE
yesoBeKa

3aKOHOMEpPHOCTU
N3MEHUYMBOCTH

OPIrAHN3MOB
OBnajieHne 3HaHWSIMKW O Pa3MHOXEHWM KaK O BaXXHeMLIeM
CBOWCTBE )KMBbIX OpPraHW3MOB. YMeHWe CaMOCTOATE/IbHO
Haxo4uTb  OT/MYMS  MMTO3a OT  Melio3a,  Onpegenss

3BO/OLMOHHYIO PO/b 3TUX BU/IOB AENEHUS KNETKM
O3HaKOM/IeHWEe C OCHOBHbLIMU CTafusIM/ OHTOFeHe3a Ha npumepe
Pa3BMTMS MO3BOHOYHbIX XXUBOTHbIX. YMEHME XapaKTepu3oBaTb
cTaguy NoCT3MOBPMOHANILHOTO PasBUTUS Ha MPUMepPe YeNoBeKa.
O3HaKoM/IeHWe C MNpUYMHAMW  HapyLUeHWA B pasBUTUM
OpraHusMoB. PasBuWTWe YMeHUs MpaBWIbHO (HOPMMPOBATH
foKaszaTeNbHyt0 6a3y 3BO/IOLMOHHOIO PasBUTUS XKMBOTHOIO
Mupa

BbisiBNeHWe U OnucaHWMe MPU3HAKOB CXOACTBA 3apofplLLeit
YenoBeka W [pYrMx MO3BOHOYHbIX KaK [oKas3aTenbCTBa MX
3BO/OLIMOHHOTO PO/CTBA.

MonyyeHune NpeacTaBieHMs 0 NOCNEACTBUAX BAUSIHUS alKOToNs,
HUKOTWMHA, HAPKOTMYECKUX BELLECTB, 3arpsisHeHWs cpedbl Ha
pasBUTUE M PENPOAYKTUBHOE 3[0POBbE Ye/oBeKa

QCHOBbI TEHETUKWN N CEJIEKLUWA

O3HakOM/ileHWe C  HacneACTBEHHOW W HeHacneACTBEHHON
M3MEHUYMBOCTbLIO 1 ee GMONOTMYECKON PO/bO B 3BOMOLMM
XKMBOIO Mupa.

MonyyeHne NpeacTaBneHMs O CBA3M FTEHETUKM U MeAULMHBI.
O3HaKoMJIeHWe C HacnefCTBEHHbIMM GONE3HAMU YenoBeKa, WX
MpUYMHaMK U NPODUNAKTUKOIA.

15



OcCHOBbI cenexkymn
pacTeHWn,
YXXMBOTHbIX U
MWKPOOPraHM3MoB

M3yyeHne BAMAHMA aIKOronn3ma, HapKOMaHWKW, KypeHus Ha
HacneACcTBEHHOCTL Ha BUAeomarepuane.

AHann3  (heHOTMMMYECKO N3MEHYUBOCTM. BhifBneHue
MyTareHOB B OKpY)XaloLLEei cpefie U KOCBEHHas OLeHKa
BO3MOXXHOI0 MX B/IMSHUA HA OPraHn3m

MonyyeHne MpeLCTaB/eHUA O TEHETUKEe KaK O TEeOPEeTUYECKOW
OCHOBE CeNeKLUN.

Pa3BuTue MeTanpeLMeTHbIX YMEHWUIA B MPOLLECCE HAXOXAEHUS Ha
KapTe LeHTPOB MHOroo6pasvs v NPOUCXOXAEHUS KY/bTYPHbIX
pacTeHWI N OMALIHUX XXUBOTHbIX, OTKPbITbIX H. . BaBM10oBbIM.
N3yyeHne MeTof0B rubpuamsaLmm n UCKYCCTBEHHOr0 0T60pa.
YMeHue pa3bupatbCAd B ITUYECKMX aCMeKTaX HeKOTOpbIX
JOCTVKEHUIA B BUOTEXHOMOTMMW: KNOHMPOBAHWUM >XMUBOTHbLIX U
npobiemMax KNOHWPOBaHUS YeNoBeKa.

O3HakoM/IeHVe C OCHOBHbIMU [OCTVDKEHUSMU COBPEMEHHOW
CeNlekUMn KyNbTYpHbIX pPacTeHWr, AOMallHUX >XUBOTHLIX |
MUKpPOOPraHn3MoB

MPONCX OXXAEHUME N PA3BUTUE )XN3HN HA 3EMJIE.

MponcxoxaeHne n
Haya/bHble
aTanbl pasBuUTUA
YXU3HW Ha 3emne

NcTopua pa3sButua
3BOJIOLMOHHbIX
naen

MunKpoasonoyus
N MaKpo3Bo/oLuA

3BOJTIOUMNOHHOE YYEHNE
AHaNn3 1 OLEeHKa pasiNyHbIX TUMOTE3 MPOUCXOXKAEHNS XKNU3HM.
MonyyeHwe npeAcTaBneHns 06 YCNOXKHEHUN XXUBbIX OpraH1M3MoB
Ha 3em/ie B npoLecce 3BOMOLUN.
YMeHne 3KCNepUMeHTaNlbHbIM MNyTeM BbISABAATL afanTUBHbIE
0COGEHHOCTM OpraHu3MoB, WX OTHOCUTENbHbIN  XapakTep.
O3HaKOM/IeHWe C HEKOTOPbIMW MNPEeACTaBUTENAMU PeaKUX WU
MCYe3aloLLMX BUOB PacTeHUI U XXUBOTHBIX.
MpoBefeHne  onucaHWsa  ocobel  OfHOro  BWMAa Mo
MOPON0rMYeCKOMY KPUTEPUIO NPW BbIMOMHEHUI NabopaTOpPHON
paboTbl. BbisBneHMe YepT NPUCNOCO6/IEHHOCTN OpPraHW3MoB K
pasHbiM cpefaM 06uTaHus (BOAHOMW, Ha3eMHO-BO34YLUHOM,
MOYBEHHO)
N3yyeHne Hacnefus 4yenoBeyecTBa Ha MpUMepe 3HAKOMCTBA C
NCTOpPMEN pasBUTUA 3BOMOUMOHHLIX maein K. JlnHHes, X. b.
Namapka Y. [OapBuHa. OUueHMBaAHME PO  3BOJIKOLMOHHOIO
YyYeHusi B (hOPMMPOBAHMN COBPEMEHHON eCTeCTBEHHO-Hayu4HON
KapTWHbI Mupa.
Pa3BuTMe CNOCOBHOCTU SICHO M TOYHO M3naraTb CBOM MbIC/N,
NOTNYeCcKN 060CHOBLIBATL CBOK TOUKY 3peHUS, BOCMPUHUMATb U
aHanM3npoBaTb MHEHMs CcobGeceHUKOB, MNpu3HaBas MNpaso
APYroro YenoBeka Ha MHOe MHeHMe
O3HaKOMNeHVEe C KOHUenuuei BuAa, ee Kputepusmu, nogoop
NPUMEPOB TOrO, YTO NONYNAUMS — CTPYKTYpHas eanHuLa Bruaa

1 3BOSTHOLMMN.

O3HaKoM/MeHMe C [ABMXKYLMMMUCS CUNaMW  3BOMKOLMM W ee
A0Ka3aTeNbCTBaMm.

YCBOEHMEe  TOr0,  4YTO  OCHOBHbIMW  HanpaBNeHUAMMU

3BOJIOLMOHHOI0 Nporpecca SBAAKTCSA 6MONOrMYEecKnii nporpecc
N GMONOTrMYECKUIA perpecc. YMeHWe OTCTamBaTb MHEHME, O
COXpaHeHWN BMONOrMYecKoro MHOroobpasms Kak OCHOBe
YyCTONUMBOCTM OuOCHepbl M MPOrpPecCMBHOIO ee pas3BUTUSA.
YMeHWe BblIsiBNSATb NPUUYNHBI BbIMUPAHNS BUAOB
MPONCXOXAEHWVE YE/TOBEKA
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AHTpOMoreHes

YesioBeyeckue
pacobl

JK0Norma — Hayka
0
B3aMMOOTHOLLEHNAX
OpraHn3moB MeXay
co6oit n
OKpy>XKatoLei
cpenom

Buoctepa —
rnobanbHas
aKocucTema

Buocdepa v
yesioBeK

AHanM3 1 OUeHKa pasUYHbIX TUNOTE3 O MPOUCXOXAEHUM
yesioBeka.
Pa3BMTME YyMeHMA  CTPOMUTb  [oKasaTe/flbHyH  6asy o
CPaBHUTENbHON  XapaKTepUCTMKE YenoBeka W NPUMMAToB,
[0Ka3blBas UX POACTBO.
BblsiBNIeHWe 3TanoB 3BO/OLMMN Ye/I0BeKa.
YMeHve [0Ka3blBaTb PaBEHCTBO Ye/IOBEYECKMX pac Ha
OCHOBAHWUN NX POACTBA U eANHCTBA NPOUCXOXKAEHNS.
Pa3BuTMe TOMEPaHTHOCTW, KPWUTWMKA pacmsmMa BO BCEX ero
NPOSABIEHNAX

OCHOBbI 5KOJ10I'Min
M3yyeHue akonornyeckmx akTopos 1 NUX BAUAHUA Ha
OpraHv3Mmbl.
3HaKOMCTBO C 3KO/IOTMYECKUMU CUCTEMaMK, WX BULOBON W
MPOCTPAHCTBEHHOW CTPYKTYpaMu. Y MeHue 00bACHATb NPUUUHbI
YCTONYMBOCTU U CMEHbI 3KOCUCTEM.
O3HakoM/leHMe C MeXBUAOBbIMW  B3aUMOOTHOLUEHUAMU B
9KOCUCTEME:  KOHKYpeHUueld, CUMOMO30M,  XULLHUYECTBOM,
napasvTU3mMoM.
YMeHue CTpOoUTb SAPYCHOCTb PacTUTENIbHOTO COOGLLECTBa,
nuLLeBble LEnn 1 ceTu B OMOLLEHO3e, a TakKXe 3KON0rMyeckue
nMpamunbl.
3HaHWe OT/IMYNTESIbHbIX NMPU3HAKOB UCKYCCTBEHHbIX COO6LLECTB
— arpo3aKocucTembl U yp60IKOCUCTEMBI.
OnucaHWe aHTPOMOreHHbIX W3MEHEHWA B  eCTeCTBEHHbIX
NPUPOAHBIX NaHAwagTax CBOEN MECTHOCTHU.
CpaBHUTENIbHOE ONMUCaHne OLHON M3 eCTeCTBEHHbIX NMPUPOAHbIX
cuctem (Hanpumep, feca) U KakoW-HMOY[Ab arpo3KOCUCTEMbI
(Hanpumep, NLEHUYHOrO Nons).
CocTtaBnieHne cxem nepefayn BeLLeCTB W 3HEPrun no Lensam
NUTaHUS B NPUPOLHOM 3KOCUCTEME M arpoLeHo3e
O3HakomseHue ¢ yuyeHunem B. . BepHaackoro o 6uocdepe kak o
rnobasbHOW 3KocUCTEME.
Hannuve npeactaBneHnsi 0 CXeMe 3KOCUCTEMbI Ha npumepe
orocdepsl, KpyroBopoTe BELLECTB M MPeBpaLleHUn 3Hepruu B
ouocdepe.
YMeHVe [0Ka3blBaTb PO/b XMBbIX OpPraHM3MoB B 6uoctepe Ha
KOHKPETHbIX Mpumepax
HaxoxjeHne CBA3M M3MeHeHWs B Guoctepe ¢ NOcneacTBUSMM
[eATeNlbHOCTY Ye/I0BEKa B OKPYXKaloLLEeRn cpege.
YMeHvne  onpeaenATb  BO3AEWCTBME  MPOWU3BOACTBEHHOW
[eATeNbHOCTM Ha OKpyXallyt cpely B 0651acTM  CBOeMN
oyayuiein npogeccum.
O3HakoMm/ieHuWe ¢ rnobanbHbIMU 3KON0rMYeckMm npobnemamu 1
YyMeHUe onpefenaTb NyT UX peLleHus.
OnucaHne M NPaKTUYecKoe  COo3f4aHUe  UCKYCCTBEHHOL
3KOCUCTEMbI (npecHoBOLHOIO aKkBapuyma). PewweHune
3KOJIOrMYecKunx 3agau.
[emMOHCTprpoBaHMe YMeHUs NMOCTaHOBKMW Lenel AesTeNbHOCTH,
NNaHWpoBaHNA COOCTBEHHOW [AeATeNIbHOCTU [ANS LOCTUXKEHUA
MOCTaBNEHHbIX LeNeidl, NpeaBUAEeHNS BO3MOXHbIX Pe3y/bTaToB
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BrnoHukKa Kak ogHo
N3 HanpaB/IEHNA
oronornm v
KN6epHeTUKMN

3TUX [EeNCTBWIA, oOpraHM3auMm CaMOKOHTPONA U OLEHKM

NOyYeHHbIX pe3ynbTaTos.

O6yyeHne cobnOgeHN0 NpaBWn  MNOBEAEHUs B MNPUPOLE,

6epeXXHOMY  OTHOLIEHWIO K  BMONOrMYecKMM  06beKTam

(pacTeHmMsAM, XMBOTHbIM U UX COOBLLECTBAM) U UX OXpaHe
BEVOHUNKA

O3HaKOMNeHVe C NpUMepaMy UCMO/b30BaHUA B XO3AMCTBEHHOM

LeATeNbHOCTH nopen MOP®hONYHKLUNOHANbHbIX yepT

OpraHusauuMmM  pacTeHUA U DKMBOTHbIX MpWM  CO34aHUU

COBEPLUEHHbIX TEXHUYECKNX CUCTEM U YCTPONCTB MO aHaNoru ¢

XVBbIMU CUCTEMAMU.

3HaKOMCTBO C TpybuaTbiMW CTPYKTYpamu B XXMBOW Mpupoje u

TEXHUKe,  a3poAvHaMUYECKUMU 1 TUAPOANHAMUYECKUMU

YCTPONCTBaMM B XXVBOWN NPUPOLE U TEXHUKE.

YMeHue  CTpPOUTb  MOAeNM  CKag4aTol  CTPYKTYpbl,

NCMOo/b3yeMble B CTPOUTE/IbCTBE

8. YuebHO —veToanyecKoe N MaTepnasibHO —TexXHUYeCcKoe obecrneyeHne
nporpaMmmbl y4e6HON ANCUUNNNHBI.

[MporpammbI ACUMNIMHBI TPEOYET HAIMUMSA KabmHeTa 61o10rvun. TexHn4eckme
cpeacTBa 00yYeHUS: KOMMbIOTEP, MPUHTEP, MPOEKTOP, MPOrpamMmHoe obecrieyeHue
06LLEro 1 NPOGECCUOHA/TBHOIO Ha3HayeHUs, KOMIM/IEKTbI Y4ebHO-METOANYECKON

[OKYMEHTaLMN.

O6opyaosaHuWe nabopaTopun npaboumx MecT nabopaTopun:
-Nocafo4HbIe MeCTa Mo KOMMYECTBY 00y4atoLLMXCS;
-paboyee MeCTO npenojaBaTens;

MepeyeHb YUYebHbIX U3AaHWIA, AONONHUTENbHOW NUTepaTypbl

OcHOBHasi M TepaTypa

1. OCHOBHble WUCTOYHUKMN:

1.KypbatoBa H.C..Kosnosa E.A.,O6Lias 6uonorus.

YyebHoe nocobue ana CrloO. HayuHaa kHura.2019.

[ononHnTenbHasa nMTepaTypa

KoHcTaHTrHOB B.M. 1 ap. Bronorus ans npogeccuia n crneumanbHOCTEN TEXHUYECKOT0
N eCTeCTBEHHO-HAYUYHOro MPOG/Iei: yUYebHUK Anst CTYAEHTOB MPOteCcCMOHaIbHbIX
obpasoBaTe/ibHbIX OpraHM3aLuii, ocBanBaroLLmX npodieccun 1 cneumanbHoctn CrO.-

M.,2017

Uebbiwes H.B.,MpuHeBa IM.I".Bronorua: yy4ebHNK ans CTYyAeHTOB MPOECCUOHa IbHbIX
o6pasoBaTe/ibHbIX OpraHM3aLmii, ocBamBatoLLMX npodeccun 1 creumanbHoctn Cro.-

M.,2017

TynuknH EW. O6was 6umonormsa ¢ OCHOBaMM 3KOMIOMMU U MPUPOA00XPaHHOM
NeATeNbHOCTU: y4yeb.nocobure anst Hauy.npod).obpasoBaHust. «AKagemusi»,M.,2018r.

[na npenogasaTenei:
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06 o6pasoBaHUK B Poccuiickon ®Peaepaumn: eep. 3akoH oT 29.12. 2012 Ne 273-P3
(B pen. PenepasibHbIX 3aK0HOB 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 Neo 203-d3, ot 25.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-d3, o1 03.02.2014 Ne 15-P3, o1 05.05.2014 Ne 84-P3, ot 27.05.2014
Ne 135-d3, oT 04.06.2014 Ne 148-P3, ¢ n3M., BHeCeHHbIMN deaepasibHbIM 3aKOHOM OT
04.06.2014 Neo 145-d3, B pep. ot 03.07.2016, ¢ v3m. ot 19.12.2016.)

Mpnkaz MwuHobpHaykn Poccun  oT  17.05.2012 Ne 413 «O6 yTBepXKaeHUn
(hefiepasibHOr0 rocyAapCcTBEHHOrO 0bpa3oBaTe/IbHOro CTaH4apTa cpeaHero (MosiHoro)
06LLEro 0bpazoBaHNS».

Mpnkaz MuHobpHaykn Poccum ot 29.12.2014 Ne 1645 «O BHeCEHUN W3MEHEHW B
Mprkaz MunHMcTepcTBa 06pasoBaHUA 1 Hayku Poccuiickoin degepaupm ot 17.05.2012
Ne 413 “O6 yTBepXaeHUN efepasibHOro rocyAapCcTBEHHONo 00pa3oBaTe/IbHOro
CTaHgapTa cpefHero (Mo/siHoro) obLero 06pasoBaHms.

Mprkaz MuHUcTepcTBa 06pazoBaHNs 1 Haykn P® ot 31 gekabps 2015 r. Ne 1578 «O
BHECEHMM N3MeHEHNI B (hefilepasibHbIA FOCYAapPCTBEHHbIN 06pa3oBaTe/lbHbIN CTaHAaPT
cpeaHero  06LLEro 06paszoBaHVA, YTBEPXKAEHHbIA MpUKa3oM MuHMUCTepcTBa
obpasoBaHMA WM Hayky Poccuiickon defepauun ot 17 maa 2012 r. Ne 413.
Mucbmo [denapTamMeHTa rocyapCTBEHHOM MO/MTUKA B Chepe MOArOTOBKU paboumx
kagpos 1 ANO MwuHobpHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHaauuu ro
opraHvzaumm MoslyvyeHust cpefHero o6ulero obpasoBaHMA B npefenax OCBOEHMSA
obpazoBaTe/ibHbIX MporpamMm CpefHero npod)ecCroHasIbHOro 0bpasoBaHMA Ha 6ase
OCHOBHOro 00Wero obpasoBaHMA C  Yy4yeTOM  TpeboBaHWn  (hefepasibHbIX
rocyapCTBEHHbIX 00pa30BaTe/IbHbIX CTaHAAPTOB M MoJyvaeMoir Npodeccun v
CreynanbHOCTU CPeaHero NpPojeccMoHaIbHOrO 06pa3oBaHKA.

MpurmepHas ocCHOBHaA 0bpasoBaTe/ibHasi NMporpaMmMa cpeHero o6LLero obpasoBaHus,
0A0bpeHHan pelUeHVeM hefepasibHOro y4ebHO-MeTOAMYECKOTO 00beAVHEHNA IO
06LLEeMy 06pa3oBaHNIO (MPOTOKOA OT 28 MoHA 2016 1. Ne 2/16-3).

nncaH SﬂeKTpOHHDVI noanucbo
MMUp AHaTonbeBuY

IAPCTBEHHOE BIO[DKETHOE MPO®ECCUOHANBHOE
EEEEEEEE NEHUE KPACHO[APCKOTO KPAS! "ATWEPOHCKWM

OMOBMILHOrO TPAHCMOPTA U CEPBVICA”
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