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Paboyas nporpamma paspaboTaHa B COOTBETCTBUM C PefepasibHbIM roCYLAPCTBEHHBIM
o6pasoBaTeNbHbIM CTaHLAPTOM CpefHero oo6Llero 06pa3oBaHUs, YTBEPXAEHHbIM MNPUKA30M
MwuHucTepcTBa 06pas3oBaHMA M Haykm P® ot 17.05.2012 r. Ne4l3, un degepasibHbiM
rocyAapCTBeHHbIM 06pa3oBaTe/lbHbIM CTaHAAPTOM CPeAHEero npoeccroHasibHOro 06pasoBaHus
no cneuuanbHocT  13.02.13  3kcnayataums WM 06CNYXMBaHUE  3MEKTPUYECKOTO U
3/IEKTPOMEXAHNYECKOro  obopyfoBaHus (MO OTpacnsaMm),  YTBEPXKAEHHbIM — MPUKA30M
MwuHuncTepcTBa npocseLeHns Poccuitickoin ®efepaumm ot 27.10.2023 1. Ne 797.
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Paboyas nporpamma nepecMOTpeHa, 00CyX[eHa M pPeKOMeH[oBaHa K MPUMEHEHUIO B
06pa3oBaTeNibHON AeATeNIbHOCTM Ha OCHOBaHMKM Y4ebHOro nnaHa no creumanibHocTn 13.02.13
Akcnnyaraums n 06Cy>XMBaHME 3M1EKTPUYECKOTO 1 3/1eKTPOMeXaHUYecKoro obopygosaHus (Mo
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Mpeacepatens M(L)K
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Paboyas nporpamMma MepecMoTpeHa, 06CYXXJeHa U PeKOMeHAO0BaHa K MPUMEHEHUIO B
06pa3oBaTeNbHON AeATeNIbHOCTM Ha OCHOBaHMWM Y4ebHOro nmnaHa no creuuanbHocTn 13.02.13
JkcnnyaTaums 1 06CNy>KMBaHWE 3NEKTPUYECKOTO Y 3NeKTPOMEXaHNYeCcKoro obopynosaHus (o
oTpacsiam), of0OPeHHOro nefarorMyeckUm COBETOM TEXHUKYMA, MPOTOKoN No  oT « »

20 r., Ha3acegaHum M(L)K, npoTtokon Ne 0T « » 20 T

Mpepcepatens M(L)K

(nognuck) (N.0.Pamunus)
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1. OBLWAA XAPAKTEPUCTUKA PABOYE MPOrPAMMBbI
YYEBHOI O NPEAMETA

1.1. MecTo  y4yebHOro npegMeTa B CTPYKType  OCHOBHOW
npodeccuoHanbHoOM obpaszoBaTe/lbHON NMPorpaMmmbl

YuebHblin  npeaMeT  «buonorua»  ABnsieTCA  0643aTeNbHOM  YacTbiO
06LLLe06pa3oBaTeNlbHOr0 LMKIa OCHOBHOM MpodecCcUoHanbHOM 06pa3oBaTe/lbHOW
nporpaMmbl - MporpamMmbl MNOAFOTOBKM CMNELWasIUCTOB CPefHero 3BeHa Mo
cneumanbHoct 13.02.13 3Jkcnnyatauma M 06CNYXMBaHWE 3/1EKTPUYECKOTO U
aleKTpomMexaHnyeckoro obopyaosaHus (No oTpacnsam).

1.2. Uenn n nnaHnpyemble pe3ysibTaTbl OCBOEHUA y4eOHOro npegmera

1.2.1 Llenn ocBoeHUA y4yebHOro npegmerta

OCHOBHOW LeNb0 M3y4yeHUs yyebHOro npeameTta «buonorus» sBAseTcs:
(hopmupoBaHMe Yy CTYAEHTOB MNPEeACTaBNEHUS O CTPYKTYPHO-(YHKLMOHa/IbHOM
opraHM3aumm XUBbIX CUCTEM Pa3HOro paHra Kak OCHOBbl MPUHATUS PELLEHWA B
OTHOLLEHMM 06BEKTOB YKMBOW NPUPO/bI U B NPON3BOACTBEHHbIX CUTYaLMAX.



1.2.2 MNnaHupyemMble pe3ynbTaTbl 0CBOEHUA yY4ebHOro npeamera
Oco60e 3HayeHMe Yy4yeOHbIM NpeaMeT MMeeT Mpu (OPMMPOBAHMM W PasBUTUM OOLLMX M MPOGECCUOHANIbHBIX KOMMETEHLMA, a Takxke
COOTBETCTBYHOLMX UM pe3y/ibTaTam 06y4eHus cornacHo ®roC COO.

KomneteHumn (OK, MK)

OK 01. BbibupaTb cnocoo6sl
peLLeHuns 3apay
NPO(ECCMOHA/IbHO

[EATENBHOCTU MPUMEHUTENTIbHO K
pasnM4HbIM KOHTEKCTaM

MnaHvpyemMble pe3ynbTaTbl 00y4eHUs

O6Lwpme
JIP23 - roToBHOCTb K TPYyAY, OCO3HaHWe LEHHOCTU
mMacTepcTBa, TPyAoo6ue;
NIP24 - TOTOBHOCTb K aKTUBHOW [AeATeNlbHOCTU
TEXHO/IOMMYECKOA W COUMa/IbHON HarpaBieHHOCTH,

CMOCOBGHOCTb  MHUUMUPOBATb,  MNaHMpoBaTb U
CaMOCTOATE/IbHO BbINONHATL TaKYHO [eATeNbHOCTb;
NIP25 - uWHTepeC K  pa3/iMyHbIM  cepam
NPOJECCUOHA/ILHON AeATeNbHOCTH,

MP1 - camoCToATeNnbHO  (hopMy/nMpoBaTb WU
aKTyanMsuposatb  nmpobneMmy, paccMaTtpueatb - ee
BCECTOPOHHE;

MP2 - ycTaHaB/MBaTb CYLUECTBEHHbIA NPU3HAK WA

OCHOBaHMA [OnA  CpaBHeHWd, Knaccugukauum u
06006LeHMS;
MP3 - onpefenatb Lenu [eAaTenbHOCTH, 3afaBaTb

napameTpbl U KpUTepUmM NX JOCTUDKEHWS,
MP4 - BbIIBNATL 3aKOHOMEPHOCTU 1 NPOTUBOPEYUNS B
paccMaTpuBaeMbIX ABNEHUAX;
MPS - BHOCUTb KOPPEKTUBLI
OLleHMBaTb  COOTBETCTBME  Pe3y/bTarToB
OLeHMBaTb PUCKWN MOCNEACTBUN AEATENbHOCTY;

B JEATENbHOCTS,
Liensm,

AucumninHapHble
MP61 - 3HaTb O MecTe M ponin GMONIOrMM B CUCTEME
Hay4YHOro 3HaHus; (DYHKUMOHASIbHON TpamMOTHOCTM
YesioBeKa [/11 PeLUEHUNSA XKN3HEHHbIX NPob/em;
MP62 - YMETb packpbIBaTh coepXaHue
OCHOBOMOMaratoWwmnx OMONOrMyYecKUX TEPMUHOB U
MOHSATUI: XXW3Hb, KNETKa, TKaHb, OpraH, OpraHun3m, Bug,

nonynaumsi,  sKocuctema,  6MoOLEHO3,  Buochepa;
meTabonmaMm  (0OMeH BeWecTB W MpeBpalleHne
3Heprun), romeoctas (camoperynsaumsi), O6GUOCUHTE3

Genka, CTPYKTYypHas OpraHv3auusi >XMBbIX CUCTEM,
AMCKPETHOCTb, CaMOoperynsaums, caMoBOCMNpou3BeeHNe
(penpogykums), HacneACTBEHHOCTb, W3MEHUYMBOCTb,
9Hepro3aBMCUMOCTb, POCT W pasBUTHe, YPOBHEBad
opraHu3aLms;

MP63 - YMETb packpbIBaTh cofepxaHue
OCHOBOMO/MaraloWmMx  GMONOTUYECKUX — TEOPUIA  ©
rMNoTe3: KNETOYHOW, XPOMOCOMHOM, MyTalMOHHOM,
3BOJTOLNOHHOW, NPOVCXOXKAEHNSA XMU3HWN U Ye/0BEKa,;

MP64 - yMeTb packpbiBaTb OCHOBOMOMararwLme
6ronorunyeckme 3aKOHb! 7 3aKOHOMEpPHOCTYU
(. MeHngens, T. MopraHa, H./. BaBunoBa, 3. 'ekkens,



MP6 - pa3BuMBaTb KpeaTUBHOE MbILLNEHWE Npy
PeLLEeHNN YXU3HEHHbIX Npobsiem

MP7 - BnafieTb HaBblKaMmn y4e6HO-1CCNea0BaTENIbCKOM
M NPOEKTHOWN AeATeNIbHOCTU, HaBblKaMy paspeLueHust
npo6nem;

MP12 - BbISBNATbL NPUUYNHHO-CNEACTBEHHbLIE CBA3UN U
aKTyanm3upoBsaTtb 3afady, BblABUraTb runoTesy ee
peLleHns, HaXoAUTb aprymeHTbl ANA AOKasaTe/bcTBa
CBOVIX YTBEPXAEHWIA, 3a/laBaTb NapameTpbl U KpUTEpPUK
peLleHns;

MP13 - aHanM3MpoBaTb MONYYEHHbIE B XOA€e peLleHus
3afaun  pe3ynbTatbl, KPUTMYECKN OLEHMBATL WX
A0CTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHNE B HOBbIX
YCNOBUSAX;

MP 17 - ymeTb NepeHOCUTb 3HaHNA B NO3HAaBATE/IbHYHO
1 NPaKTUYECKYH 06/1aCTU KU3HEAEATEeNIbHOCTHY;

MP18 - ymeTb WHTerpuMpoBaTb 3HaHUS M3 pasHbIX
NpeaMeTHbIX 06/1acTel;

MP19 - BbliABUraTb HOBble  UMAEW,
OpPUTNHa/IbHbIE MOAXO0AbI N PeLLeHuns;
MP20 - cTaBuTb Npob6/eMbl 1 3afayn, AonyckatoLme
a/IbTEPHATUBHbIE pPeLLeHNs,

npeanaraTb

®. Mionnepa, K. bapa), rpaHuLbl X NPUMEHUMOCTM K
XVBbIM CUCTEMAM,

MP65 - nNpUMeHATb OCHOBHblE MeTOoAbl HAy4yHOro
MO3HaHWS, UCNOJb3yeMble B G1ONOrMN: HAGNOAEHUA U
OMNMUCaHUA XXMBbIX CWUCTEM, MPOLECCOB W SBNEHWUIA;
opraHvsaumMm 1M NPOBEAEHNs  BUOMOrMYeCKOro
9KCMepuUMeHTa, BbIABWKEHUSA TUMOTE3, BbISAB/IEHUS
3aBUCMMOCTM  MeXay WccnefyembiMn  BeNNYMHAMU,
06BbACHEHNS NoNy4YeHHbIX pe3ynbLTaToB 7
(hOpMyNMpPOBaHWSA  BbIBOLOB  C  WCMOJ/Ib30BaHUEM
Hay4HbIX MOHATUIA, TEOPUIA N 3aKOHOB;

MP66 - ymeTb BblAeNATb CYLLECTBEHHbIE MPU3HAKM
BMPYCOB,  KMETOK  MPOKapuoT U 3YyKapwor,
OfHOK/NETOYHbIX W  MHOFOK/ETOYHBLIX OpraH13MoB,
BMAOB, OWMOreoLEHO30B W 3KOCUCTEM; OCOBEHHOCTYU
MpoLieccoB 0OMeHa BELLECTB U MPeBpaLLEeHNs 3HEPTUN B
KNeTKe, (hoTOCUHTE3A, NNacTUYecKoro 7
9HEPreTUYeCKOro 0OMeHa, XeMOCWHTe3a, MWTO3a,
Mei03a, ONIOA0TBOPEHUS, PasBUTUA U PasMHOXEHUS,
WHAVBUAYAIbHOTO PasBUTUA OpraHunsma (OHToreHesa),
6opbbbl 3a CyLLeCTBOBaHWE, ECTECTBEHHOrO 0T60pa,
B1A006pa30BaHns, NPUCnoco6/1IeHHOCTN OpraHn3MoB K
cpefe 06uTaHUSA, BAUAHUA KOMMOHEHTOB 3KOCWUCTEM,
AHTPOMOTeHHbIX W3MEHEHW B 3KOCUCTEMax CBOEW
MEeCTHOCTM, KPYyrosopoTa BELIeCTB W NpeBpaLleHue
3Heprun B 6rocmepe;

MP68 - yMmeTb pewartb 6KONOrMYecKMe 3afgaun,
COCTaB/ATb FEHOTUMUYECKME CXEMbI CKPeLLMBaHMA 4ns
pa3HbIX TUNOB Hac/e0BaHNA NPU3HAKOB Y OpPraH13mMoB,



OK 02. Vicnonb3oBaTb
COBPEMEHHbIe CpeacTsBa MOUCKa,
aHaM3a W UHTepnpeTaumu
NHhopmauum 7
WH(OPMAaLMOHHBbIE  TEXHOOTUN
Ans BbIMO/IHEHUS 3agay
NpohecCcMoHanbHOW
[eATeIbHOCTH

P32 - cdopmmpoBaHHOCTb  MUPOBO33PEHNS,
COOTBETCTBYHOLLIErO COBPEMEHHOMY YPOBHIO PasBUTUSA
HayKN W OOLLECTBEHHON MPaKTUKWM, OCHOBAHHOIO Ha
Avanore KynbTyp, CMOCOOGCTBYHOLErO OCO3HaHWIO
CBOEro MecTa B MOJIMKY/IbTYPHOM MUPE;

JIP33 - coBepLleHCTBOBaHME  A3bIKOBOW W
ynTaTe/IbCKOM Ky/NbTypbl Kak cpefcTBa
B3aMMOLENCTBINA MEXAY NMOAbMU U NO3HAHWUSA MUPa;
JIP34 - oco3HaHWe LeHHOCTU Hay4HOW AeATe/IbHOCT!,
rOTOBHOCTb OCYLLEeCTBNATb MPOEKTHYHO n
NCCNefoBaTe/IbCKYH AeATeNbHOCTb MHAMBUAYAbHO U
B rpynne;

MP21 - BnafieTb HaBblKamy MOSyHYeHUsi MHQopMaLn
M3 WCTOYHWMKOB pasHbIX TWUMOB, CaMOCTOATENLHO
OCYLLEeCTBNATL MOWCK, aHaus3, cucTemarmsaumio wu
WHTepnpeTaumio MH(opMaumM pasfiniHbiX BUAOB U
(hopM MpeacTaBeHuns;

MP22 - co3gaBaTb TEKCTbl B pa3/IMYHbIX hopmaTtax C
YY4eTOM  Has3HayeHus UMHGopMaumMm ©  LeneBoi
ayauTopum,  BbloMpas  ONTUMa/IbHYKO  hopmy
npeacTaBNeEHNA N BU3yanunsaumu,

MP23 - oueHuBaTb [AOCTOBEPHOCTb, NIETMTUMHOCTb
WH(opMauuM, ee  COOTBETCTBME  MpPaBOBbIM U
MOP&/1bHO-3TUYECKMM HOpMawM;

MP24 - ncnonb3oBaTb CpeacTBa MHOPMALMOHHBIX W
KOMMYHVKaLVOHHbIX  TEXHOMOTMA B pPeLleHun
KOFHUTUBHBIX, KOMMYHWKaTUBHbIX 7
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COCTaBNATb CXeMbl MepeHoca BeLIeCTB U 3HEpPrun B
akocucTeMax (Lenuv nuTaHus, nuLLeBble CeTn);

MP69 - ymMeTb KPUTUYECKM OLIEHMBATb WMHMOPMAaLUIO
G10M0rMYecKoro COfepXKaHus, BK/1HOYAOLLLYHO
NnceBAOHayyHble 3HaHUSA W3 PasIMYHbLIX WUCTOUYHMKOB
(cpegctBa  MaccoBOM MHopMaumu, Hay4Ho-
nonynspHble maTepuabl); NHTEPNpeTMpoBaThb
3TWYECKME acneKTbl COBPEMEHHbIX WCCNefoBaHWUA B
ouonornu, meguumMHe, 6UOTEXHONOTMK; paccMaTpyBaTh
rnobasbHble 3KOMI0rnyeckune npo6iemMbl
COBPEMEHHOCTM, (JOPMMPOBATL MO OTHOLLEHUIO K HUM
COOCTBEHHYHO MO3MUMIO;

MP610 - ymMeTb co3aaBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble  COOOLIEHMS Ha OCHOBE OMONIOrMYecKow
MH(OPMaLMM 13 HECKOSIbKMX WCTOYHMKOB, TPamoTHO
1CNO/b30BaThb NMOHATUIHBIV annapat 61onorum.



OK 04. A heKTNBHO
B3aMMO/eiicTBOBaTb 1 paboTaTh B
KONNEKTMBE N KOMaHze

OpraHm3aLUMoHHbIX 3aa4y ¢ Cob6/1H0AeHMeM TpeboBaHWIA
3PrOHOMMKKM, TEXHUKU  BGe30MacHOCTW,  TUrMEHbI,
pecypcocbepexeHnsi, NMpPaBOBbIX M 3TUYECKUX HOPM,
HOPM MH(OPMaLMOHHOM 6e30nNacHOCTY;

MP25 - BnafieTb HaBblkaMW pacno3HaBaHUA 1 3aLLUTbI

WH(opMaumy,  MHOPMaLMOHHON  6e30MacHOCTM
NNYHOCTYU
JIP24 - TrOTOBHOCTb K aKTUBHOW [esATeNbHOCTU

TEXHO/IOrMYECKO W COLMaNbHOM  HamnpaBieHHOCTH,
CMOCOGHOCTb  WHWULMUPOBATb,  MNaHMWPOBaTb U
CaMOCTOATE/IbHO BbINOMHATL TaKyto AeATeNIbHOCT;
JIP26 - roToBHOCTb M CNOCOBHOCTL K 06pa3oBaHMIO U
caMo06pa30BaHMI0 Ha NPOTSXKEHUN BCel XU3HY;

MP7 - BnageTb HaBblKaMun y4ebHO-M1CCneaoBaTe/IbCcKom
M NPOEKTHON [eATe/IbHOCTW, HaBblKaMu paspeLleHust
npo6newm;

MP31 - noHumaTb M WCMNOMb30BaTh MPenMyLLecTBa
KOMaHHOW 1 UHAMBUAYaNbHOW paboThl;

MP32 - BbiGMpaTb TeMaTVKy M METOAbl COBMECTHbIX
OEVCTBUA  C. YYeTOM  OOWMWMX  WHTEpPecoB, MU
BO3MOXXHOCTEIN KaXKAO0ro YneHa KONNeKTuBa;

MP33 - npvHUMaTb LieNI COBMECTHOW AESTENbHOCTH,
OpraHn30BbIBaTb U KOOPAVMHUPOBATL AENCTBMS MO ee
LOCTUXKEHUIO: COCTaB/IATb nnaH [ENCTBUNA,
pacnpefensTb PoOAM C YY4eTOM MHEHWI YYaCTHUKOB
06Cy)XaTb pe3y/bTaTbl COBMECTHON paboThl;

MP37 - ocywecTBnAaTb NO3UTUBHOE CTpaTernyeckoe
NnoBefleHNe B pPas3/IMYHbLIX CUTyauuax, NPOSABAATbL
TBOPYECTBO N BOOOPAXKEHME, ObITb MHALMATUBHLIM
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MP65 - NpUMEHATb OCHOBHble METOAbl Hay4yHOro
MO3HaHWUA, UCMO/b3yeMble B BLOMOrMN: HabMOAEHNS 1
ONUCaHNS KMBbLIX CUCTEM, MPOLECCOB WU SABMEHUI;
opraHusaumm 1 NpoBefeHus  BMONIOTMYECKOro
9KCMEepPUMEHTa, BbIABMKEHNA TUMOTE3, BbISAB/IEHUSA
3aBUCMMOCTN  MEXJY WCCNefyeMbiMA  BeIMUYNHaMW,
006bACHEHUA MoyYeHHbIX pe3ynbTaToB n
(hOpMy/NIMPOBaHUA  BbIBOLOB C  WCMO/Ib30BaHMEM
HaY4HbIX NMOHATUIA, TEOPUIA N 3aKOHOB;



OK 05. OcyLecTBnaTb YCTHYIO U
MACbMEHHYI0 KOMMYHWKaLUWIO Ha

rocyfapcTBEHHOM A3bIKE
Poccuitickoi  degepaummn  C
Yy4eToM 0COBGEHHOCTEN
CoUManbHOro M KynbTYPHOrO
KOHTEKCTa

MP5S5 - npuvHMMaTb MOTUBbLI WU aprymeHTbl ApYrux
N0 Npu aHann3e pesynbTaToB AesTebHOCTY;
MP56 - npusHaBaTb CBOe MpaBO W MpaBO ApPYrux
NHOJeN Ha OLLINBKK

JIP33 - COBepLUEHCTBOBaHWE  SI3bIKOBOM U
4MTaTe/IbCKOW KYNbTypbl Kak cpefcTBa
B3aMMOZENCTBUS MeXAY NMH0AbMU U NO3HaHUA MUPa;
OBnapgeHve YHUBEPCa/IbHbIMU y4ebHbIMU
No3HaBaTeNbHbIMUN LEACTBUAMM:

MP21 - BnafieTb HaBblKamu MOy4YeHNs NHHOpMaLmn
M3 WUCTOYHMKOB pasHbIX TWMNOB, CaMOCTOSATE/IbHO
OCYLLIeCTBNATL MOWCK, aHain3, CUCTEMATU3ALNIO ©
NHTEepNpeTaumMio WH(OpMaLMN pasfIMiyHbIX BULOB U
(hopM npescTaBeHNS;

MP22 - co3gaBaTb TEKCTbl B pas/iMyHbIX (hopmaTax C
YYETOM  Ha3HayeHus  UH(opmMauuy 1 LEeneBoi
ayauTopuy,  BblbMpas  ONTUMaNbHYH  (hopmy
npeAcTaBNeHNsa U BUSyansaunu;

MP25 - BnafieTb HaBblkaMu pacno3HaBaHWA U 3aLNThI

MH(opMaLMKY,  MHHOPMALMOHHON  6e30MacHOCTU
NIAYHOCTK

MPe62 - YMETb pacKpbIBaThb cofepxaHue
OCHOBOIMONaratoWmx O1ONOrMYeCcKUX TEPMUHOB
MOHSATUIA: XW3Hb, KNETKA, TKaHb, OpraH, OpraHvaMm, By,
nonynauus,  aKocuctema, 6uoLeHO3,  Brochepa;
meTabonu3Mm  (06MeH BelleCTB M MpeBpaLleHune
3Heprmun), romeoctas (camoperynaumsi), 6GUOCUHTE3
benka, CTPYKTYpHasi OpraHu3aumsi >XMBbIX CUCTEM,
ANCKPETHOCTb, CaMOperynaLuus, camoBOCMnpon3BeaeHme
(penpofyKuus), HacneACTBEHHOCTb, W3MEHYMBOCTb,
3HeprosaBMCMMOCTb, POCT W pas3BUTUE, YPOBHeBast
opraHusaums;

MP63 - YMETb pacKpbiBaTb coep>kaHune
OCHOBOMONaratoWmx  OGMOMOTMYECKNX — Teopuin U
rMNoTe3: KMNETOYHON, XPOMOCOMHOM, MYyTaLUOHHOMN,
3BOJTOLMOHHOM, NPOUCXOXAEHUS XM3HU 1 YENOBEKA;
Mp64 - ymeTb packpbiBaTb OCHOBOMOMAraroLLme
ononornyeckne 3akoHbl U 3aKoHoMepHoctn (T
MeHgens, T. MopraHa, H.A. Basunosa, 3. ['ekkens, ®.
Mtionnepa, K. bapa), rpaHuubl UX MPUMEHUMOCTU K
XXMBbIM CHCTEMAM;

MP610 - ymeTb co34aBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble  COO6LEHMSs Ha OCHOBE  6GMOMOrMYECcKOM
MH(OPMaLMM 13 HECKOSIbKUX WUCTOYHWMKOB, FPamOTHO
MCNOMb30BaTh NMOHATUIAHLIN annapaT 6uonormu.



OK 07. CopeictBoBathb
COXpaHeHMo OKpY>KatoLLeli
cpeabl, pecypcochepeXxxeHuio,
MPUMEHATb 3HaHMA 06 N3MEHEHNN
KnnmaTa, NPUHUMNGI
6epexnuneoro MPOV3BO/CTBA,
3a(peKTMBHO  [eicTBOBaTbL B

upe3BblualiHbIX CUTyaLMsX

MK 2.3.
cobnoaeHne
Tpe6oBaHWiA
MPOMbILLSIEHHOW
6e3onacHocTu

KoHTponmpoBaTb

OXpaHbl

n

nepcoHa/1oM

TpyAa,
NoXXapHoiA

npe27 - C(hOPMUPOBAHHOCTb  3KO/OrMYECKOW
KynbTypbl, ~ MOHUMaHWE  B/MSHWUA  COLMaNbHO-
9KOHOMMYECKMX MPOLLECCOB Ha COCTOSIHME MPUPOLHON
M COUMaNbHOM  cpedbl, OCO3HaHWe  rnobasbHOro
XapakTepa 3KO/I0rMyecknx npobnem;

JIP28 - nnaHupoBaHWe N OCYLLECTB/IEHWE AeACTBUIA B
OKpY>Xalolleil cpefle Ha OCHOBE 3HaHWSA Lenen
YCTONYMBOr0 Pa3BUTUSA YeNOBEYeCTBa,;

NNP29 - aKTMBHOE HenpusaTMe AeNCTBUN, NPUHOCALLUX
BpeL OKPY>XatoLLelt cpese;

JIP30 - ymeHVe MpOorHo3mpoBaTb Heb6/1aronpusTHbIE

9KO/IOTNYEeCKMe  MOCNeAcTBMs  NpeanpUHUMaEMbIX
LeACTBUIA, NpefoTBpaLLaTh UX;
P31 -  pacwmpeHne  onbiTa  [eATenbHOCTH
9KO/IOMMYECKOA HanpaBneHHOCTY;
MP5 - BHOCMTb KOPPEKTMBbI B [AeATE/bHOCTb,
OLeHMBaTb  COOTBETCTBME  Pe3yNbTaTtoB  LENam,

OLeHMBATb PUCKWN NOCNEACTBUIN LeATENIbHOCTY;

MP7 - BnafieTb HaBblKaMu y4ebHO-MCCNea0BaTeIbCKOM
M NPOEKTHOW [eATe/IbHOCTW, HaBblKaMU pa3peLleHus
npo6nem;

MP48 - ymeTb OLEeHMBATb PUCKN W CBOEBPEMEHHO
MPUHUMATb PELLEHNS MO UX CHDKEHUIO

JIP28 - nnaHnpoBaHWe 1 OCYLLEeCTB/IeHNe AeCTBUIA B
OKpY)Xalolleid cpefe Ha OCHOBE 3HaHMA Lenei
YCTONYMBOrO pa3BUTMS Ye/I0BEYECTBA;

NTP29 - aKTVBHOE HenpusaTve AeACTBUM, MPUHOCALLUX
Bpe[, OKPY>KatoLLeil cpeae;

10

MP67 - yMeTb NPUMEHATb MNOMyYeHHble 3HaHWA ANd
06BACHEHNS BMONOTMYECKMX MPOLECCOB W SBIEHWIA,

ONS NPUHATWS  MPaKTUYECKUX  PeLUeHnidn B
MOBCEAHEBHOW >XU3HM C  Lefbio  0becneveHus
6e30nacHOCTM  CBOEro  340POBbS U 3[0POBbS

OKpyXXatowmx ntofen, cobnogeHns 340poBoro obpasa
XKM3HW, HOPM FPamMOTHOrO MOBEAEHMA B OKPYXKatOLLEi

NPUPOAHON  cpede;  MOHMMaHMEe  HeobXO4MMOCTU
MCNONb30BaHUA JOCTUXKEHWIA COBPEMEHHON GMONOTN U
BGMOTEXHONOI U ans paLnoHaIbHOro
MPVPOAONO/NbL30BaHNS;

MP69 - ymeTb KPUTUYECKWN OLEHMBATbL MH(OpMaLmio
B1OMI0rnYeckoro cofepxaHus, BK/IOHAIOLLYHO
NnceBAoHayyHble 3HaHUA U3 Pas/INYHbIX UCTOYHUKOB
(cpegctBa MaccoBol MHopmaLmu, Hay4Ho-
nonynsapHble maTepuanbl); WHTepPNpeTnpoBaTh
3TUYeCKMe acreKkTbl COBPEMEHHbIX WCCNefoBaHWN B



JIP30 - yMeHume NpOrHo3mpoBaTb HebnaronpusTHbIe

9KOMIOTMYEeCcKMe  MOCNeACTBMA  MpPearnpUHUMaeMbIX
[leACTBUIA, NpeaoTBpaLLaTh UX;
NP31 -  pacwupeHve onbiTa  AeAaTenlbHOCTU

9KO/I0MMYECKOI HanpaBieHHOCTY;
MP48 - yMeTb OLeHMBaTb PUCKA WU CBOEBPEMEHHO
NMPUHUMATb PELLEHUS MO UX CHUXXEHWUIO;

MP1 -  camocToATeNbHO  popmMynMpoBaTb WU
aKTyanusuposatb  Npobniemy, paccmarpuBaTb  ee
BCECTOPOHHE;

MP6 - pasBMBaTb KpeaTVBHOE MbILLEHNE MpU

PeLLEHNM YXN3HEHHBIX NPo6/iem;

MP16 - oOCyLWecCTBNATb LieNeHanpaBieHHbIA MOMCK
nepeHoca CpeactB WM CrNocoboB  AeicTBUA B
NPOECCHMOHATbHYHO CPpeay;

MP17 - ymeTb NepeHOCUTL 3HaHWA B NO3HaBaTe/IbHYH0
M NPaKTUYeCKYH0 061aCTU XU3HeLeATeIbHOCTH;

MP48 - ymMeTb OUEHMBaTb PUCKNW N CBOEBPEMEHHO
NPUHMUMATb PeLLeHNs MO UX CHUKEHWIO

6ronorum, meauLyHe, GUOTEXHOMOTM; paccMaTpyBaTh
rnobasbHble 3KO/IOrNYecKme Npo6embl
COBPEMEHHOCTY, (POPMMPOBATL MO OTHOLUEHUIO K HUM
COGCTBEHHYO MO3ULYIIO;



2. CTPYKTYPA N COOEPXXAHWVE YYHEBHOI O NMPEAMETA

2.1. O6bem y4ebHOro npegmeTta 1 BuAbl y4ebHoOM paboThbl

Bua y4e6Hoit paboThbl O6bem B vacax
O6beM 06pa3oBaTe/IbHON NporpamMmMbl y4ebHOro npegmMeTa 68
Ob6sa3zartenbHan ayaguTopHasa Harpyska: 68
TEOPETUYECKUNE 3aHATUS, 44
B T.4. B (pOpMeE NPaKTUYECKOIN NOArOTOBKM 2
NPakTU4ecKne 3aHATUS, 24
B T.Y. B JOpMe NpaKTUYeCKOW NOArOTOBKM 10

nabopaTopHbIe 3aHATMS,

B T.Y. B (hOpMe MPaKTUYECKOI NOArOTOBKY
CamocTosiTe/lbHas pa6oTa,

B T.Y. B (hOpMe MPaKTUUYECKOI NOArOTOBKY

VHanBuayanbHbIn NPoeKT —

MpomexxyTouHas aTTecTauus:
- AndepeHLUMpPOBaHHbI 3a4eT 2
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2.2. TeMaTnU4yeCcKWNiA NnaH 1 cogepXXaHme y4ebHOro npeameta

B TOM uuncne
HanmveHoBaHne  CopepxaHue yyebHoro marepuasna n hopmbl OpraHusaLmm O6bem npakTu-
pasfenos v Tem [eATe/IbHOCTU 00yyYaroLLmMxcs B yacax yeckas
MOAroTOBKa
1 2 3 4
Pasgen 1. Knetka - CTPYKTYPHO-(hYHKUMOHaIbHAA eMHMLA XXNBOI0
Tema 1.1. TeopeTnyeckoe 3aHATUE. Buonormsa Kak Hayka. O6uyas
Bronorunsa Kax XapaKTepuCTNKa XN3HN
Hayka. O6Las CoBpemMeHHble  OTpac/M  BMONOrMYecKnx 3HaHuin.  CBA3b
XapakTepucTuka  6uonorum C  Apyrumy  Haykamun: 6uoxumuns,  61odmsmnka, 5 o
XU3HN OMOHUKa, reHoreorpacus v gp. Ponb u Mecto 6Guonorumn B
(hOpMMPOBaHMI COBPEMEHHOI HAYYHOM KapTWHbI MUpa. Y POBHM
opraHu3auunm >xmeoin matepun. O6LLan XxapakTepuCTMKa XXU3HW,
CBOWCTBA XMBbIX CUCTEM. XMMUYECKMIA COCTaB K/IETOK
Tema 1.2. TeopeTnyeckoe 3aHATHE. KneTka
CTpyKTypHO- KnetouHas Teopusi (T. LUBaHH, M. LUneiigeH, P. Bupxos).
(hyHKUMOHabHAsA ~ OCHOBHbIE MOJIOXXEHWS COBPEMEHHOI KNETOYHO Teopumn. Tunbl
opraHusauus K/IeTOYHOIA opraHu3aumu: MPOKaproTUYECKMiA 7 ) o
KNeToK ayKapuoTuyecknii.  OJHOK/IETOYHbIE M MHOTOK/IETOYHbIE
opraHu3mbl. CTpoeHMe NPOKapUOTUYECKOW KeTKu. CTpoeHwe
3YKapuOTUYECKOM  KNeTKW. HekneTouHble  (hopMbl  XKMU3HU
(Bupycsbl, bakTepuodarn)
MpakTuyeckoe 3aHATUE Nel. CpaBHUTE/bHAA XapaKTEPUCTUKA
BUPYCHbIX 1 GaKTepuanbHbIX 32060/1eBaHNiI
2 N
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Kogb! 06LWMX KOMNEeTEHLUMIA 1
JINYHOCTHbIX, MeTanpeAMETHbIX,
NPeAMETHbIX Pe3yNbTaToB,
(hOpMMPOBaHUIO KOTOPbIX
CrMoco6CTBYET 3N1EMEHT
nporpamMmbl
5

OK 02
NnP32, NP33, N1P34
MP21, MP22, MP23, MP24, MP25;
P69, MNMP610

OK 01; OK 02; OK 04
NP23, P24, NP25, N1P26;
NnP32, NP33, N1P34
MP1, MP2, MP3, MP4, MP5, MP6,
MP7, MP12, MP21, MP22, MP23,
MP24, MP25;

MP61; MNP62; MNMP63; rP65; NP66.

OK 02; OK 04
NnP32, NP33, NIP34
MP1, MP2, MP3, MP4, MP5, MP6,
MP12, MP61; MP62; MNP63; INMP65;
rP66.



Tema 1.3.
CTpyKTypHO-
(DYHKLMOHa/IbHbIE
(hakTOopbI
HacneACTBEHHOCTH

Tema 1.4.
OO6MeH BeLLecTB U
npespaLleHune
3HEPTUM B KNETKE

Tema 1.5.
YKU3HEHHBIN LUMKN
KneTkn. MuTos.
Mei103

TeopeTnyecKoe 3aHATHE. Peannsalms HacneACcTBEHHOM
WH(OPMaLnK B KITETKe.

XpomocomHasa Teopua T. MopraHa. CTpoeHuMe XpPOMOCOM.
XPOMOCOMHbIA Habop KNETOK, rOMO/IOTNYHbIE n
HEroMo/I0rMYHbIE XPOMOCOMbI, TaniougHbIA U AUNAOUAHBIIA
Habop. HykneuHosble kucnotel: AHK, PHK HaxoxzeHve B
KNeTKe, MX CTpoeHue M (PYyHKUMWM. MaTpuyHble npoLecchbl B
KneTke:  penauvkaums,  OMOCMHTE3  6efika,  penapaums.
"eHeTUYEeCKMn Ko 1 ero CBOMCTBa

lNMpakTnyeckoe 3aHATME  No2.  PelwleHne 3agay Mo
MONEKYISIPHON GMonornm

TeopeTuyeckoe 3aHATME. OOMEH BeLIECTB M MpeBpaLleHme
3HEPrUU B KNETKE

MoHATNE MeTabonmM3M. ACCUMUALMA U AUCCUMUNALMS - [Be
CTOPOHbI MeTabonmama. Tunbl 06MeHa BeLEeCTB: aBTOTPOMHbIN
N TeTepoTPOdHbIA, aspobHbIA M aHadpOOHbIN. nacTuyecKuii
06MeH. PoTOCUHTE3. XeMOCHHTe3

TeopeTnyeckoe 3aHATUE. YKU3HEHHBIA UMKN KNeTKU. MWTO3.
Meii03.

KneTouHbln upkn, ero nepuogbl. MuT03, €ro cragum u
npoucxoasaLime npoLeccbl. BrMonormyeckoe 3HayeHne mMuTo3a.
Melio3 n ero cragun. [loBefeHVe XPOMOCOM B Mei03e.
KpoccuHrosep. Buonornyeckuii cmbicn Meliosa

KoHTponbHas paboTa
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OK 01; OK 02
NP23, NP24, NP25; J1P26; P32,
JIP33, JIP34
MP4; MP5; MP12; MP21, MP23
MNP62, NP63, NP64, P66,

OK 01; OK 02
NnP23, NP24, NP25; NP26; J1P32,
NP33; N1P34; MP4; MP5; MP12;
MP21, MP23
MP62, MNMP63, MNMP64, MNMP65, MNP66,

OK 02
P33, J1P34, MP21
MNP62, MP66, NP69, NP610

OK 02; OK 04
NP24, NP26, NP33, J1IP34
MP7, MP21, MP22, MP23, MP24,
MP25;
MP65, MP69, MNMP610



Pasgen 2. CTpoeHve 1 (hyHKUMN opraHmn3ma

Tema 2.1.
CTtpoeHune
opraHusma

Tema 2.2.
dopmbl
pasMHOXeHus
OopraHn3mMoB

Tema 2.3.
OHTOreHes
pacTeHui,
YKMBOTHbIX 1
YyesioBeka

Tema 2.4.
3aKOHOMEPHOCTK
HacnefoBaHuA

Tema 2.5.
CuenneHHoe
HacnefoBaHue

NMPU3HaKoB

TeopeTnyeckoe 3aHATME. MHOIOK/NETOYHbIE OPraHn3Mbl.
B3anMMocCBs3b OpraHoB 1 CUCTEMbI OPraHOB B MHOTOK/1ETOYHOM
opraHusme. [omeocTas opraHuMama W ero nopdepXaHue B
MpoLecce XM3HeaeATeNbHOCTH

TeopeTnyeckoe 3aHATUE. POPMbI PA3MHOXKEHUS OPraHN3MOB
dopMbl  pasMHOXeHWa opraHnusmMoB. becrnonoe ¥ MNonoBoe
pasMHOXeHWe. Bugbl 6ecrnonoro pasMHoXeHus. lonosoe
pasMHOXeHWe. [aMeToreHes y XMBOTHbIX. CrnepmaroreHes u
ooreHe3. CTpoeHMe nonoBbIX KneTok. ONnogoTBOpeHne
TeopeTnyeckoe  3aHATME.  VIHOMBUAYa/IbHOE  pasBUTUE
OpraH13Mos.

OMmbpuoreHe3 1 ero crtaguu. ToCTaMOPUOHANbHLIA  NEPUOA.
Cragum nNOCT3SMOPMOHA/ILHOTO PasBUTUA Y  KMUBOTHBLIX U
yenoseka. [Mpamoe W Henpsmoe pasBuTMe. Buonorunyeckoe
cTapeHue n cMepTb. OHTOreHe3 pacTeHuiA

TeopeTnyeckoe 3aHATME. 3aKOHOMEPHOCTW Hacnef0BaHWA
OCHOBHble MOHATUA TeHETUKN. 3aKOHOMepPHOCTN 06pa3oBaHUA
ramet. 3akoHbl I". MeHaens (MOHOrM6puaHoe U NOANTNGPULHOE
CKpeLuvBaHue). B3anmopeicTemne reHoB

INMpaKTnyeckoe 3aHATHE Ne3. PelLieHMe reHETUYECKMX 3a4a4 Ha
MOHO- 1 AUrnMbpuaHOe CKpeLymBaHme.

TeopeTnyeckoe 3aHATUeE. XpomocomHas Teopus
Hac/neACTBEHHOCTN.

3akoHbl T. MopraHa. CuenneHHoe HacnegoBaH/e T[eHOB,
HapyLLeHne CcLenneHmns. HacneposaHve MPU3HaKOB,
CLEM/MeHHbIX C MoaoMm

INpakTnyeckoe 3aHATUE Ned. PelLeHne reHeTUYECKMX 3a4a4 Ha
CLen/eHHoe HacnefoBaHue.
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OK 02, OK 04
NnP32, NP33, N1P24
MP21, MP23, MP24, MP55, MP56,
MP57, TP69, MNP65

OK 02, /1P33, JIP34
MP21, MP62, MNP66, INMP69, MNMP610

OK 02, OK 04
NP32, JIP33, P24
MP21, MP23, MP24, MP55, MP56,
MP57, P69, MNP65

OK 02, OK 04
NP32, P33, P24
MP21, MP23, MP24, MP55, MP56,
MP57, TP69, P65
OK 02, OK 04
NP32, P33, /1P24
MP37, MP56, P62 ,1P68

OKO01,0K 02
NP24, P25, NP32, N1P34
MP17, MP18, MP21, MP22
MP62, MP63, NP69, NP610

OKO1, N1P23, J1IP24
MP12, MP13,IMP68



Tema 2.6.
3aKoOHOMepHOCTH
N3MEHYMBOCTU

TeopeTnyeckoe 3aHATHE. VI3MEHUMBOCTL: HacnefCTBEHHasA U
HeHacneACTBeHHas

13meHuMBOCTbL MPU3HAKOB. Bugpl N3MEHUYNBOCTU:
HacneAcTBEHHaA M HeHacneACTBEHHaA. 3aKOH roMOOrMyYecKnx
PSA0OB B HacnefACTBEHHOW u3MeHumBocTn (H./. Basunos).
MyTaunoHHas Teopus W3MEHYMBOCTW. Bugbl MyTaumin wu
MPUUYNHBI  UX  BO3HWKHOBEHMA.  KapuoTun  Ye/oBeka.
HacnefcteeHHble  3ab60neBaHMA  4enoBeka.  [eHHble
XPOMOCOMHbIe 60/1e3HM YenoBeka. BonesHW ¢ HacnefCTBEHHOMN
NpeapacrnonOXeHHOCTbI0. 3HaYeHNe MeANLUMHCKOW FeHeTUKMN B
NPefoTBPALLEHNN U JIEYEHUN TeHEeTUYeCKMX 3aboneBaHuii
yenoseka

MNMpakTnyeckoe 3aHATMe Ne5. PelleHue 3aa4 Ha onpeaeneHne
TMna myTtauum.

Pasgen 3. Teopusa asonouum

Tema 3.1.
WcTopusa
3BOJMOLIMOHHOTO
yUeHus.
MuKpo3BonoLUuS

Tema 3.2.
Makpo3Bo/iroLms.
BO3HMKHOBEHME U
Pa3BUTUE YKU3HW

Ha 3emne

TeopeTnyeckoe 3aHATHE. VICTOPUS 3BOIOLMOHHOIO YUeHUs.
MuKpo3aBonoLua

MepBble 3BOMOUMOHHbIE KOHUenuun (K.B. Jlamapk, X.JI.
BrodhdhoH). SBontoumoHHas Teopus Y. dapBmHa. CUHTETUYECKas
Teopus 3BOJTHOLUN U ee OCHOBHbIE MOMOXEHNS.
Mwukpoasontouma. onynauua Kak 3nemMeHTapHas eauHuua
3Bo/ouMn. "eHeTMYeCcKne OCHOBLI 3BONKOUMN. ONEMEHTapHbIe
(hakTOpbI 3BONIOLMM. ECTECTBEHHbLIN OTOOP - HanpaBAAHOLLUI
(hakTOp  3BoMOUMKW.  BuaoobpasoBaHWe  Kak  pesynbTar
MWKPO3BO/HOL N

TeopeTnyeckoe 3aHATME. Makpoasonouns. Bo3HNKHOBEHME U
pasBUTME XM3HU Ha 3emne

Makpossonouna.  PopMbl M OCHOBHbIE  HamnpaBneHus
makpoasonoumm  (A.H.  CesepuoB). Tyt  LOCTWKEHMSA
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OK 01; OK 02; OK 04
NP23, NP24, NP25;11P26;
NP32, NP33, JIP34
MP1, MP2, MP3, MP4, MP5, MP6,
MP7, MP12, MP21, MP22, MP23,
MP24, MP25;

MP61; NP62; MNMP63; NMP65; MNP66.

OKO1
NP23, NP24, MP12, MP13; P68

OK 02, OK 04
npP24, P26, NP32, 1P33
MP21, MP22, MP23, MP25
P66, MNP69, MNP610,

OK 02, OK 04
NnP24, P26, J1P32, JIP33
MP21, MP22, MP23, MP25, MP32,
MP33
P66, MP69, NMP610



Tema 3.3.
MponcxoxaeHve
yesioBeka -
aHTpororeHes

Pasgen 4. 9konorus

Tema 4.1.
JKOo/ornyeckme
(hakTopbI 1 cpespl
XKN3HU

Tema 4.2.
Monynayus,
coo6LLecTBa,
3KOCUCTEMBI

6ronormnyeckoro nporpecca. CoxpaHeHne 61MopasHO06pa3ns Ha
3emne.

Mnotesbl M TeopMM BO3HUKHOBEHMUS >KM3HM Ha 3emne.
MosBneHne nepBbIX KMETOK W UX 3BONOUMA. T1poKapuoTbl U
3yKapuoTbl. T1pOUCXOXAEHNE MHOTrOKNETOYHbIX OpraH1M3MOB.
BO3HMKHOBEHME OCHOBHbIX LIAPCTB 3yKapuoT

TeopeTUUecKoe 3aHATUE. AHTPOMOreHes

AHTpononormsi - Hayka O 4enoBeke. CuctemaTnyeckoe
nosnoXxeHne 4enoBeka. CXOACTBO M OT/MUMA 4YenOBeKa C
XXMBOTHbIMW. OCHOBHbIE CTafMK aHTPOMOreHesa. JBO/OUMA
COBPEMEHHOr 0 YesioBeKa.

UenoBeyeckue pacbl U UX eAMHCTBO. Bpems v nyTu pacceneHms
yesioBeka no nnaHete. Mprcrnocob/1eHHOCTb YenoBeKa K pasHbIM
YCNoBUAM cpeapbl

TeopeTnyeckoe 3aHATUE. DKOMOTUYECKNe (HaKTopbl U cpespl
XU3HU

Cpepbl 06MTaHMs OpraHW3MOB: BOAHAasA, HA3eMHO-BO3[4YLLHas,
MOYBEHHas,  BHYTPMOPraHm3ameHHas.  PUNKO-XUMUYECKME
0COBEHHOCTWN cpef 0bUTaHMA opraHM3moB. [pucnocobneHus
OpraHM3MOB K D>KM3HW B pasHbIX cpefax. [MoHATMe
9KONOrMYecKoro (pakropa. Knaccuumkaums 3KON0rMyecknx
(pakTopoB. [paBuno muHumMyma HO. Jlnbmxa.  3akoH
TonepaHTHocTK B. LLendopaa

TeopeTnyecKoe  3aHATHe. Monynauns,  cOOOBLLECTBa,
3KOCUCTEMbI

JKosornyeckad  xapakTtepuctmka Buga UM MONynauuu.
JKOoNormyeckas HuWa Buaa. OKOOTMYECKNE XapaKTepUCTUKN
nonynsaumn. CoobuiecTBa M 3KOCUCTeMbl. BUOLEHO3 KU ero
cTpykTypa. CBA3M Mexay opraHusmamMum B OMOLEHO3e.
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OK 02, OK 04
np24, NP26, NIP32, NIP33
MP21, MP22, MP23, MP25
P66, P69, MNP610

OKO01,0K 02, OK 07
NnP25, P27, JIP32
MP1, MP2, MP5, MP7, MP23
P67

OKO01,0K 02, OK 07
NnP25, NP27, 1P32
MP1, MP2, MP5, MP7, MP23
P67



Tema 4.3.
Buocgepa -
rno6anbHas

3KoNornyeckas
cuctema

Tema 4.4.
BnngaHue
aHTPOMOreHHbIX
(haKTOpOB Ha

ouocepy

CTPYKTYpHble ~ KOMMOHEHTbl  3KOCUCTEMbI:  MPOAYLEHTHI,
KOHCYMEHTbI, peayLeHTbl. KpyrosopoT BewecTB W MOTOK
3Heprum B akocucTeme. Tpoduyeckmne ypoBHU

MpakTnyeckoe 3aHATUE Ne6. PelleHMe 3K0oN0rmyeckmx sagau
Ha cocTaB/NeHMe TPOUUECKNX Lienei

TeopeTnyeckoe 3aHATUe. brochepa - »kmBas 060/104Ka 3eMu.
Pa3BuTMe nMpefcTaBneHWd o 6Guocthepe B Tpyaax B.A.
BepHagckoro. O6nacti 6mocdepbl 1 ee KOMMOHEHTbLI. YXKnBoe
BeLLecTBO Gmoctepbl 1 ero yHKLUN.

3aKOHOMEPHOCTW CyLLecTBOBaHNA 6uoctepbl. OCobeHHOCTU
onoctepbl Kak rnobasibHOM  3KOCUCTEMbI.  [lMHammU4eckoe
paBHOBecve B  6uoctepe.  KpyroBopoTbl  Bewects U
OMOreoXMMMYecKne  UMKAbl.  FnobGanbHble  3KOMOrMyeckune
Npo61emMbl COBPEMEHHOCTH

lMpakKTnyeckoe 3aHATHE No7. VccnefoBaHve AMHAMUYECKOTO
paBHOBecus B Grocepe.

TeopeTnyecKoe 3aHATUE. AHTPOMNOreHHble BO3LEWCTBMS Ha
orocgepy.

3arpA3HeHMss Kak  BWL ~ aHTPOMOreHHOro  BO3[ENCTBUA.
AHTPOMOreHHble BO3AeNCTBUA Ha atmoctepy. BosgeincTeus Ha
rmgpoctepy. BosgelicTBusi Ha nutocgepy. AHTPOMOreHHble
BO3[eMCTBMS Ha BUOTUYECKME COOOLLIECTBA.
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OKO01,0K 02, OK 07
P25, P27, JIP32
MP1, MP2, MP5, MP7, MP23
MP67, MNP68

OKO01,0K 02, OK 05; OK 07
NnP25, NP27, IP32
MP1, MP2, MP5, MP7, MP23
rPe7

OK 01, OK 02, OK 04, OK 05; OK
07
NnP25, P27, NP32, J1P28, J1P29,
P30, /IP31
MP1, MP2, MP5, MP7
P67

OKO01,0K 02, OK 04, OK 07
NnP25, NP27, NP32, J1P28, N1P29,
NP30, /P31
MP1, MP2, MP5, MP7
rpPe67



Tema 4.5.
BnnsHue
counanbHo-
9KOMOrNYeCcKmx
(hakTOpOB Ha
3[10pOBbE YenioBeka

MpakTnyeckoe 3aHATME No8. AHaIM3  3KOMOrMYecKmnx
acCneKToB YTWU/IM3aLUUN 0TXO0A0B MPOU3BOACTBA INEKTPUUECKOr0
N 3N1EKTPOMEXAHNYECKOrO 060pYyL0BaHMNS

MpakTnyeckoe 3aHATMEe N9, OnpegeneHve  BAUAHUA
Pa3NYHbIX abNOTUYECKMX (PaKTOPOB Ha 340POBbE YesloBeEKa

KoHTposbHas paboTa

Pasgen 5. bruonorusa B XXnsHu

Tema 5.1.
BuoTtexHonorun B
YKU3HU KaXXOoro

Tema 5.2
BuoTtexHonorum u
TEXHNYECKMe
CUCTEMBI

TeopeTnyeckoe 3aHATMe. BUOTEXHOMOMMA Kak Hayka W
MPOV3BOACTBO.

OCHOBHble  Hanpas/ieHWS  COBPEMEHHON  BUOTEXHONOrUK.
MeTtogbl 6unoTexHonormn. OO6beKTbl OGUOTEXHOMNOMMKU. ITUKA
OVMOTEXHOMOTMYECKNX U TEHETUYECKMX  IKCMEPUMEHTOB.
Mpasuna nomcka 1 aHanmsa GMo3KONOrMYECKON MH(opMaLn 13
PasMYHbIX  UCTOYHMKOB  (HayyHas U y4ebGHO-Hay4Has
nuTepaTypa, CpeLcTBa MacCoBOW MH(oOpMaumK, ceTb VIHTepHeT
n apyrue)

MpakTnyeckoe 3aHATME Nel0. CocTaBfieHVe 1 3almTa KeincoB
Ha aHaM3 MHGOPMaLMM O HayYHbIX LOCTUDKEHUAX B 06/1aCTU
FeHETUYECKNX TEXHO/OIMIA, KNETOUYHOW MHXXEHEPUU, NMULLEBbIX
BGMOTEXHONOTUIA.

MpakTnyeckoe 3aHATME Nell. CocTaBfeHuWe  Keicos
«Pa3BnTVe NPOMbILLNEHHbIX GUOTEXHONOIMIA 1 ee NPUMEHEHNE

B XM3HN YENOBEKa»
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OK 01, OK 02, OK 05, OK 07
ne27, P28, NP29, 1P30, J1IP32
MP1, MP2, MP5, MP7, MP48
P67, rNP68

OK 01, OK 02, OK 05, OK 07
npP27, NP28, NP29, 1P30, N1IP32
MP1, MP2, MP5, MP7, MP48
P67, rPe8

OK 01, OK 02, OK 04, MK 2.3.,
NP23, NP24, NP25; JIP26;
NIP32, P33, JIP34
MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;
MP61; MP62; MP63; INMP65; MNMP66

OK 01, OK 02, OK 04, 1NK 2.3,,
np28, P29, NP30, /1P31
MP1, MP6, MP16, MP17, MP48
MP61; MNMP62; NMP63; MNMP65; MNP66,
P69
OK 01, OK 02, OK 04, MK 2.3,
np28, 11P29, NP30, /1P31
MP1, MP6, MP16, MP17, MP19,
MP20, MP31, MP48



MpakTnyeckoe 3aHATME Nel2. 3awmTta KelicoB «Pa3BuTue
MPOMBbILLNEHHbIX BGUOTEXHONOIMIA N €8 NMPUMEHEHWE B YKN3HW
yesioBeka»

2
MpomexxyTouHas aTTecTaums (AMddepeHUMPOBaHHbIN 3a4eT) 2
Bcero: 68
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12

MP61; NMP62; NP63; MNMP65; MNP66,
P69

OK 01, OK 02, OK 04, MK 2.3.,

np28, NP29, NP30, /1IP31
MP1, MP6, MP16, MP17, MP19,
MP20, MP31.MP48

MP61; MNP62; NP63; MNMP65; INP66,

P69



3. YCNnoBnd PEANN3ALUNUN MPOITPAMMbBI YHEBHOI O NPEAMETA

3.1. MatepunanbHo-TexXHMYeCcKoe obecneveHune

[na ocBoeHMs nporpammbl yyebHoro npeameta OOIMM6/13 buonorusi B
OBMNOY «K3MT» nmeetcs y4ebHbI KabUHET «XUMUS, BUONOTnsI».

[MomelyeHne KabMHeTa OCHALLEHO TUMOBbIM 060pYyAOBaHWEM, B TOM 4umClie
creuvanM3npoBaHHoOn  yyebHOM  Mebenblo M cpefcTBaMM  06y4yeHus,
HEOOXOANMBbIMA ANt BbIMOSIHEHWA  TPebOBaHMA K  YPOBHIO  MOArOTOBKY
0byyaroLLmxcs.

OcHalleHme y4yebHoro kabmHera:

- MnocagoyHble MecTa Mo KO/IMYeCTBY 00Yy4atoLLMXCS;

- paboyee MeCTO npernogasartens;

- NPOMeccroHaIbHO-OPUEHTUPOBAHHbIE 3a4aHUS.

OnaakTuyeckne matepuans:

-MeTOANYECKNE PEKOMEHAALUMN MO BbINOHEHNIO MPaKTUYECKNX paboT Mo
yuyebHomy npeamety OOIN6/13 buonorus;

- KOMNEKT 3afaHnii Ana NpoBeaeHns MMCbMEHHbIX KOHTPOMbHbIX paboT;

- KOMMJIEKT 3afaHunii Ans npoBeAeHUst MMCbMEHHOI0 AndhepeHLUMPOBaHHOIO
3ayerta.

TexHn4yeckne cpeacTea 06yyeHus:

- MEPCOHasIbHbIA  KOMMbKOTEP  C  JIMLUEH3MOHHLIM  MPOrpPaMMHbIM
006ecneyeHmnem;

- NPOEKTOpP C 3KPaHOM.

3a/bl:

BubnnoTteka, YATaNbHbIN 3a1 C BbIXOAOM B CeTb IHTEPHET.

3.2. VHdopmaunoHHoe obecneveHne peannsaumnm nporpaMmebl

[Ona peanusauyumn nporpaMmmbl B 6nbnnoteyHom qoHae OBIMOY «KOMT»
MMEHTCA MNeyaTHble W 3/1IEKTPOHHbIE 006pa3oBaTe/ibHble M NH(POPMAaLNOHHbIE
pecypcbl 4715 UCMosb30BaHMs B 06pa3oBaTe/lbHOM MpoLecce.

3.2.1. OCHOBHbIe UCTOYHUKMU

1 Buonorvsa: yyebHUK U MPakTUKyM A0S CpeAHEero npodeccroHabHOro
o6bpasosaHusa / B. H. ApbiruH [n ap.] ; nog pegakumeit B. H. ApbirnHa. — 2-e 13,
— Mocksa: W3gatensctso HOpant, 2024. — 378 c. — (lMpodeccmoHanbHOe
obpaszoBaHue). — ISBN 978-5-534-09603-3. —  TeKCT: 3/EKTPOHHbIN //
O6pasosarenbHas nnatgopma KOpanT [caitT]. - URL: https://urait.ru/bcode/536659
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https://urait.ru/bcode/536659

3.2.2. JonoNIHNTeNbHbIEe NCTOYHUKN

1 ArapoHoBa W.b., KameHckuii A.A., Cuornasos B.N. Buonorus.
ba3oBblil ypoBeHb. CI10. YyebHuK..- Mocksa: NpoceelyeHne, 2024 - 271, (1) c.:
mn. - (yyebHuk CIrO) ISBN 978-5-09-113524-4

2. brnonorus. ba3osblil 1 yrny6neHHbIi ypoBHK: 10-11 Knacchbl : y4ebHUK aNs
cpefHero obulero obpasosaHus / B. H. ApbirvH [ gp.]; nog obuient pepakumein B.
H. ApbirvHa. - 2-e u3g., nepepab. v gon. - Mocksa : Mi3patensctso HOpait, 2024.
- 380 c. - (O6buweobpasoBaTenbHblil UMKN). - ISBN 978-5-534-16228-8. - TekcT:
ANeKTPoHHbI // ObpasoBaTenbHad nnatopma HOpant [canTt]. - URL:
https ://urait.ru/bcode/544794

3. Tanvukaa, T. B. bBuonorus. TecTbl: yyebHOe nocobue Ans cpeaHero
npodeccnoHanbHoro obpasosanusa / T. B. Jlanuukad. - Mocksa: /3gatenscTBo
FOpanit, 2024. - 40 c. - (MpodeccmoHanbHoe obpasoBaHue). - ISBN 978-5-534-
14157-3. - TeKCT : 3NeKTPOHHbIN // ObpaszoBaTenbHas nnatopma KOpanT [caiT]. -
URL.: https://urait.ru/bcode/543964

3.2.3. IHTepHeT-pecypcChl

1 EanHas KONMeKUMN  UMPpoBbIX  00pa3oBaTelbHbIX  PecypcoB
[@nekTpoHHbIn pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickast  anekTpoHHas  WKona [OnekTpoHHbld  pecypc] URL:
https://resh.edu.ru/

3. Pewwy EI3. buonorua [OnekTpoHHbIn pecypc] URL: https://bio-
ege.sdamgia.ru/
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https://urait.ru/bcode/543964
http://school-collection.edu.ru/
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https://bio-ege.sdamgia.ru/
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4. KOHTPOJ1Ib N1 OUEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI' O

KoHTponb u
packpbiBalOTCA  yepes

NMPEAMETA
OLiEHKa pe3y/bTaToB
AVNCLMMINHAPHbIE

OCBOEHMS
pe3ynbTathl,

yuyebHOro npeamMeTa
HanpaBNeHHbIE  Ha

(hopmmpoBaHMe 06LLMX 1 NPODECCMOHAIbHBIX KOMMETEHLIMIA MO pa3fenam v TeMam
coflepXKaHns yueGHOro Martepuana.

O6was /
npodeccMoHanbHas
KOMMeTeHLNSA
OK 01. BblbupaTb crnocobbl
peLLeHuns 3azau

npocgeccroHanbHOIA
[eATeNbHOCTY
MPYMEHUTENBHO K Pa3/InyHbIM
KOHTEKCTam

OK 02. Vicnonb3oBaTb
COBpPEMEHHbIE cpeacTea
Nnowucka, aHanmsa n
NHTeprpeTayMn MHhopmMaumum
n NH(OPMaLMOHHbIE
TEXHOMNOrnN ANA BbIMONHEHWS
3aga4 npodeccMoHaIbHOW

[EATENbHOCTU,

Paspnen / Tema

Pasgen 1, Tema 1.2,
Tema 1.3.
Pasgen 2., Tema 2.5.,
Tema 2.6.

Pasgnen 4., Tema 4.1,
Tema 4.2., Tema 4.3.,
Tema 4.4.

Pa3gen 5., Tema 5.1,
Tema 5.2.

Pasgen 1, Tema 1.1,
Tema 1.2, Tema 1.3,
Tema 1.4., Tema 1.5.

Pasgen 2., Tema 2.1.,
Tema 2.2., Tema 2.3,,
Tema 2.4., Tema 2.5.,
Tema 2.6.

Pasgen 3., Tema 3.1.,
Tema 3.2., Tema 3.3.

Pasgen 4., Tema 4.1.,
Tema 4.2., Tema 4.3.,
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TuUnbl OLEHOYHbIX
MeponpuaTniA

TecTupoBaHue

YCTHbIA onpoc
MpeacTasneHve pesynbTaToB
npakTUyecknx pabot
KoHTposbHas pabota
TecTupoBaHue

YCTHbIA onpoc
MpeacTasneHve pesynbTaToB
MpaKTUyecknx paboT
KoHTposbHas paboTta
TecTnpoBaHue

YCTHbIN onpoc
MpeacTasneHve pesynbTaTos
MpaKTUYecknx paboT
TecTnpoBaHue

YCTHbIli onpoc
NpencTaBneHne pesynbLTaToB
MpaKTUYecKnx pabot
KoHTponbHas pabota
TecTupoBaHue

YCTHBI onpoc
MNpenctaBneHne pe3ynbTaToB
MpaKTUYecKnx paboT
PeLueHwne B1oNornyecKnx
3agau

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIV onpoc
MpeacTaBneHne pesynbTaToB
npakTU4ecknx pabot
Pa3paboTka NeHTbl BPeMeHM
MPOUCXO0XKAEHNSA YesioBeKa
TecTupoBaHue

YCTHbIn onpoc



OK 04. AhheKTUBHO
B3aVIMOAEeNCTBOBATb 7
paboTaTb B KONNEKTVBE W
KOMaHge;

OK  05. OcyLecTBNATb
YCTHYHO M MUCbMEHHYHO
KOMMYHMKaLMIO Ha
rocyjapCTBEHHOM A3blKe
Poccuiickoin  depepauun  C

Tema 4.4., Tema 4.5.

Pa3sgen 5., Tema 5.1.,
Tema 5.2

Pasgen 1, Tema 1.2,
Tema 1.5.

Pasgen 2., Tema 2.1.,
Tema 2.3., Tema 2.4.,
Tema 2.6.

Pasgen 3., Tema 3.1.,
Tema 3.2., Tema 3.3.

Pasgen 4., Tema 4.4.,
Tema 4.5.

Pasgen 5., Tema 5.1,
Tema 5.2

Pasgen 4., Tema 4.3,,
Tema 4.4., Tema 4.5.
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MpencTasneHne pesynbTaToB
npaKTUyecknx pabot
CocraBneHuve CXeM
KPYroBopoTa BeLLecTs
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIn onpoc
MpenctasneHve pe3ynbTaToB
NPaKTUYeCKnX paboT
TecTupoBaHue

YCTHbIN onpoc
lNpencTaBneHne pesynbTaToB
MpaKkTUYeCcKnX paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MpeacTasneHne pe3ynbTaTos
MpaKTUYecKnx paboT
PeLueHwve Bronornyecknx
3agay

KoHTponbHas pabota
TecTupoBaHue

YCTHbIA onpoc
MpencTaBneHne pesynbTaToB
npaKTUyecknx pabot
Pa3paboTKa NeHTbl BpeMeHu
NMPOUCXOXAEHWS YeNoBeKa
TecTnpoBaHue

YCTHbI onpoc
MpefcTaBneHne pe3ynbTaToB
npaKTUYecKnx pabot
CocTaBneHuve CXem
KpyrosopoTa BeLLEeCTB
KoHTponbHas paboTa
TecTupoBaHue

YCTHbI onpoc

Kelic 3agaHuns
MpencraBneHne pesynbTaToB
MpaKTUYecKnx paboT

TecTupoBaHue

YCTHbIN onpoc
MpeacTaBneHne pe3ynbTaTos
npaKTUyecknx pabot



YYETOM 0CObGeHHOCTEN
COLMANbHOIO U KyNbTYpHOro
KOHTEKCTa;

OK 07.  CopgeictBoBatb
COXPaHEHUIO  OKpYXKatoLLen
cpedbl, pecypcocbepeXkeHuto,
MPUMEHSATb 3HaHUA 06
N3MEHEHUN Kn1Mara,
MPUHLMNGI Gepexknneoro
NMPOV3BOACTBA,  3(N(EKTMBHO
[eliCcTBOBaTb B Upe3BblvaiiHbIX
CUTyaumsXx;

MK 23. KoHTponuposatb
cobnoaeHve MepcoHasiom
TpeboBaHUn OXpaHbl TPYyAa,

MPOMBbILLMEHHON U NOXapPHOM
6e3omnacHoOCTM

Pasgen 4., Tema 4.1,
Tema 4.2., Tema 4.3,
Tema 4.4., Tema 4.5.

Pasgen 5., Tema 5.1.,

Tema 5.2
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PelueHune 3KONOMMYecKmnx
3afau
CocTtaBneHue CXeM

KpYyroBopoTa BeLLecTB
KoHTponbHas paboTta
TecTupoBaHue

YCTHbIN onpoc
MpeAcTaBneHne pesynbTaTos
MPaKTUYECKNX paboT

PelueHue 3KO/IOTMYECKUX
3aaa4
CocTaBneHue CXEM

KpyrosopoTa BeLLEeCTB
KoHTponbHas paboTta
TecTupoBaHue

YCTHbIA onpoc
MNpenctasneHve pe3ynbTaToB
MpaKTUyecknx pabot

Kelic 3agaHus
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