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Paboyass nporpamma y4ebHOM AVCUMINIIMHBbI - pa3paboTaHa Ha OcHoBe —PeaepasibHOr0
rocyfjapCcTBeHHOro obpasoBaTe/lbHOro cTaHaapTa (fanee ®rOC) cpegHero NPoOgeccUoHaIbHOro
obpazoBaHua (ganee CI1O) no cneymanbHocTv: 13.02.13 3Kcnnyatauus n 06Cny»XmBaHme
ANEKTPUYECKOr0 U 3/MEKTPOMEXaHMYECKOro obopyaoBaHuA (M0 OTpacssM), YTBEPXKAEHHOro
Mpukasom MuHobpHayku Poccumn  oT 27.10.2023 N 797; pekoMeHAauuii no opraHu3aumm
MoslyYeHUs cpefHero obLLero obpasoBaHMA B Npeaesiax 0CBOeHUS 06pasoBaTe/lbHbIX MporpamMm
cpeaHero npodeccMoHaNbHOro 06pa3oBaHMs Ha 6ase OCHOBHOMO 06LLIero 06pasoBaHus, C
YUYETOM MPUMEPHOI OCHOBHOM 06pa3oBaTe/IbHOM NporpaMmbl CpefHero o6Llero obpasoBaHus,
0A00PEHHON peLleHneM  (heaepasibHOro  yU4e6HO-METOANYECKOrO O00BbEAVHEHUSA MO 06LLEMY
o6pasoBaHuto (NpoTokon Ne 14 oT «30» Hosiopsa 2022 r.) 4N cneunanibHOCTL:

13.02.13 3kcnayataumsi U 06CMY>XMBaHWE  3MEKTPUYECKOIO U 3/IEKTPOMEXaHNYECKOIO
obopyaoBaHus (Mo oTpac/IsAM)

OpraHuzaums-pa3paboTunK:  PbUIbCKUA  aBUAUMOHHBIN  TEXHWUYECKUIA  KOMNEMK - uman
(hefepa/ibHOro  rocyapCTBEHHOIO OHOPKETHOr0 06pa30BaTe/IbHOr0  YUPEXIEHNS BbICLLIErO
obpazoBaHMA  «MOCKOBCKUIA  FOCYOAPCTBEHHbIN TEXHWUYECKUA YHUBEPCUTET  PaXKIAHCKOM
asvauyn» (MIF'TY T'A).

[Nporpammy coctaBw:
BeccoHoBa H.E., npenogasaTesib Pbuibckoro ATK - gmnvana MIFTY T'A
PeLieH3eHT:

Pycosa >X.A., npenogasatesib Pbinbckoro ATK - dmnmnana MIFTY T'A

Pa6o4ast nporpamma 06cy»aeHa 1 0f06peHa Ha 3acefjaHni LKIoBoli Komuceun OT/,

lMpotokon Ne  /* oT 2024 T.

Mpeacenatens UMKIOBOM Komuccun C BeccoHoBa H.E.

Pa6oyast nporpamMma pacCMoTpeHa 1 peKoOMeHA0BaHa METOANYECKM COBETOM KOJIIELKA.

NMpoTokon Ne 0T« 3 2024 .
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1. O6Lwan xapaKTepuctmka paboyein NporpamMmmb|
obLLeobpaszoBaTelbHON ANCLUUMN/INHBLI «Buonorus»

1.1. MecTo AMCUMNNHBLI B CTPYKTYpPe OCHOBHOW MpPOgiecCUOHaIbHOM
obpasoBaTte/ibHON NPOrpaMmmbi:

Ob6uweobpa3osatensHas avcumnamHa OY[.09 «buonorus»  aBnseTcs
06s3aTeNIbHOM  4YaCTbl0  00Lle0bpa3oBaTeNlbHOr0  UMKNa  06pa3oBaTesibHOM
nporpammel B cooTBeTCTBUN ¢ PIOC no cneumansHocT 13.02.13 Skcnnyataums
N 00CNY>KMBaHWE 3MEKTPUYECKOTO WM 3/IEKTPOMEXaHMYeCKoro obopygosaHms (Mo
oTpacnsam),

1.2. Uenu v nnaHnpyemble pesynbTaTbl 0CBOEHUA AUCLUMNIIUHDI:

1.2.1. Uenu v 3aga4m gUCLUNINHBI

CofiepXaHvie nporpammbl 06LLe06pa3oBaTe/IbHON AUCUUMNINHBI «BUoIorns»
HanpaB/eHO Ha AOCTWXKEHWe CredyroLmX LUenein: ¢opmmupoBaHue Yy CTY[EeHTOB
NpeacTaBfeHnss 0 CTPYKTYPHO-(DYHKLMOHAIbHON OpraHu3auumn >KuBbIX CUCTEM
Pa3HOro paHra Kak OCHOBbl MPUHATUS PELLEHWIA B OTHOLUEHMN OOBLEKTOB XXMBOM
NpUpPOAbl 1 B NPOM3BOACTBEHHbIX CUTYaLUsX.

3ajayun guCUUNINHbBI:

1) chopmmpoBaTtb MOHWMAaHUE CTPOEHMS, MHOroo6pasvus U 0COBEHHOCTEN
XMBbIX CUCTEM pPa3HOro YPOBHSA OpraHuM3aumu, 3aKOHOMEPHOCTEN MNpPOoTeKaHWs
OMO/IOrNYECKMX MPOLECCOB W SIBMEHWIA B OKPY)KaloLlend cpeae, LEeNOCTHON
Hay4YHOV KapTWHbl MMpa, B3aMMOCBS3W W B3aMMO3aBUCMMOCTN ECTECTBEHHbIX
HayK;

2) pasBuUTb YMEHWs OnNpefensTb XXMBble OOBEKTbI B MPUPOAE; NPOBOAUTbL
HabNto4eHNS 3a 3KOCUCTEMAaMK A5 BbISBMIEHUA €CTECTBEHHbIX M aHTPOMOreHHbIX
M3MEHEHWIA, MHTEPMPETUPOBATL Pe3y bTaTbl HABNOAEHWN,

3) copmMMpoBaTb HaBblKM MNPOBEAEHUS MPOCTEMLIMX OUMONOrNYECKNX
9KCNepUMEHTa/IbHbIX  UCCNefoBaHMn € COONoAeHMEM MpaBun  6e30MacHOro
obpalLeHns ¢ o6bekTamn 1 060pyL0BaHNEM;

4) pa3BuUTb YMEHUA UCMOMb30BaTh  MH(OpMaUMo  6UOMOrMYecKoro
XapakTepa 13 pasfinyHbIX NCTOYHMKOB,;

5) cdopmupoBaTtb  YMeHMS  MPOrHO3MPOBaTb  MOC/EACTBUSA  CBOEU
[eATe/IbHOCTM MO OTHOLLUEHWIO K OKPY>KatoLLeil cpese, CO6CTBEHHOMY 30POBbIO;
060CHOBbIBaTb 1 CO6/M0A4ATH MepPbl MPOPUNAKTUKN 3a00/1eBAHNIA.

6) copmmpoBaTb MOHMMAHWE 3HAYMMOCTU [LOCTUMXKEHWUIA OUOIOrNYECKON
HayKn W TEXHOMOMMI B MPaKTUYECKON [eATeNbHOCTM YefloBeKa, pPasBUTUM
COBPEMEHHbIX MEAULMHCKNX TEXHONOTUIA N arpoBUOTEXHOMOTUIA.

1.2.2. TlnaHupyemble pe3ysbTaTbl OCBOEHUA 00LLe06pa3oBaTesibHOM
AcUMnIMHbI B cooTBETCTBUN ¢ PITOC CI1O 1 Ha ocHoBe PI"OC COO



Kog n
HanMeHOoBaHwue
hopMunpyemMbIX
KOMMETEHUWI

OK 01. Bbl6vpaTtb
CNocobbI peLleHns
3ajau
npogeccroHasibHO
N 0esATeNbHOCTU
NPUMEHUTESBHO K
pasIMYHbIM
KOHTEKCTam

MnaHupyemble pesyNbTaTbl 0CBOEHUSI AUCLUMNHBI

O6wne?

B yacTu TpyaoBOro BOCNNUTaHUA:

- TOTOBHOCTb K Tpyay, OCO3HaHue
TPyAonooue;

- TOTOBHOCTb K aKTUBHOW [eATeNIbHOCTM TEXHO/IOMMYECKON U
COUMaIbHOM  HanpaB/fieHHOCTW,  CMOCOOGHOCTb  UHULMMPOBATH,
NAaHNPOBATb M CaMOCTOATE/IbHO BbIMO/HATL TaKyHo AESITENTbHOCTD;

- HTEPEC K pa3/IMYHbIM chepam npotieCCUOHaIbHON AeATENNbHOCTY,
OBnageHne yHMBepPCa/ibHbIMM Y4e6HbIMW  MO3HABATE/IbHbIMU
[AEeACTBUSAMN:

a) 6a3oBble NI0rnMYecKme aencTBuS:

- CaMOCTOSAATE/IbHO (POPMY/IMPOBATL U aKTya/m3vpoBaTb MNpobsiemy,
paccMaTpuBaTh ee BCECTOPOHHE;

- yCTaHaB/WBaTb CYLUECTBEHHbIN MPU3HaK WA OCHOBaHUSA [/1s1
CpaBHeHWSA, KnaccumKaumm 1 0606LLIEHUNS;

- ONpefensaTb Lenn AesTeNbHOCTI, 3aaBaTb MapameTpbl U KpUTEpUn
NX JOCTVDKEHUS;

- BbB/ISITb 3aKOHOMEPHOCTU N NPOTMBOPEYNS B pacCMaTprBaeMbIX
ABMEHVISIX;

- BHOCUTb KOPPEKTVBbl B [eSATeNIbHOCTb, OLEHMBATb COOTBETCTBUE
pe3yNibTaToB LIESISIM, OLIEHUBATb PUCKW MOCNEACTBUIA AeATeNTbHOCTY;

- pasBuBaTb KpeaTUBHOE MbILLIEHME MPU PELLEHUN XKUSHEHHbIX
npo6siem

6) 6a30Bble MccneaoBaTe/IbCKUe AeNCTBUSA:

- BMafeTb HaBblKaMK Y4eOHO-UCCNeaoBaTe/IbCKOM W MPOEKTHOM

LUEeHHOCTN  MaCTepCTBa,

2
AncunnanHapHble

- ChOPMUPOBAHHOCTb 3HAHWIA O MecTe WU ponm 6uosiormm B
CUCTEME HAY4HOro 3HaHUs; (PYHKUMOHAIbHOM paMOTHOCTU
YenoBeKa /19 pPeLLeHUs XXN3HEHHbIX NPo6/eM;
ChopMMPOBAHHOCTL ~ YMEHUSI  pacKpbiBaTb  COAepkaHue
OCHOBOMONAratoWwmx 6UMoOIOrMYeCKUX TEPMMHOB W MOHATUIA:
XW3Hb, K/ETKA, TKaHb, OpraH, OpraHu3M, Bwg, Monynsums,
aKocucTema, buoLeHos, brocdepa; MeTabo/M3mM (0OMeH BELLECTB
N NpeBpalleHVe  3Hepruu), romeoctas (camoperynsauus),
OMOCUHTE3 0enKka, CTPYKTYpPHas OpraHuM3aupisi XMBbIX CUCTEM,
ANCKPETHOCTD, camoperynsaums, camoBOCNpov3BeeHNe
(penpogykuus), HaC/1eICTBEHHOCTb, N3MEHYMBOCTD,
3HEPro3aBMCUMOCTb, POCT U pasBUTYE, YPOBHEBaS OpraHm3auys;
ChopMMPOBAHHOCTb ~ YMEHUSI  pacKpblBaTb  COAepXKaHue
OCHOBOMOMArawWmx  OMONMOTMYECKUX  TEOPUA U TUMOTES:
K/METOYHOW, XPOMOCOMHOW,  MyTaUMOHHOW,  3BOJSIHOLIMOHHOMN,
NPOVICXOXAEHMUS YKN3HU N YeSI0BEKa;
- ChOPMUPOBAHHOCTbL YMEHWUSI PacKpbIBaTb OCHOBOMOJIAraroLLme
6ronornyeckne 3akoHbl U 3akoHoMepHocTn (I. MeHgens, T.
MopraHa, H.W. BaBunoBa, 3. Nekkena, ®. Mionnepa, K bapa),
rpaHnLLbl X MPUMEHUMOCTU K KUBbLIM CUCTEMAM,;
- NpuoOpeTeHMe OnbITa MPUMEHEHNA OCHOBHbIX METOMOB
Hay4HOro Mo3HaHWA, UCMOMb3yeMbIX B 61010rMN: Hab/IHOLEHVS U
OMNMM1caHUs XXMBbIX CUCTEM, MPOLIECCOB W SBMEHWIA; OpraHm3aumm m
NPoBefeHNs1  BUOSIOTMYECKOTO  3KCMEPUMEHTA,  BbIABVKEHUA

1 YKa3biBawTCA NNMYHOCTHbIE W MeTanpeaMeTHble pe3ynbTaThl U3 ¢F0C CO0 (B nocnegHeit pepakumm ot 12.08.2022) B oTrnarosbHoi dopme,
hopmupyembie 06Ue0bpa3oBaTe/ibHON AUCUUNINHOWN

2 IncuunnmHapHble (nNpeamMeTHble) pe3ynbTaThl YKa3biBawTCA B COOTBETCTBUM C METOAMKON MpenogaBaHus AUCLUNIVHSI



oK 02.
WMcnonb3oBaTtb
COBPEMEHHbIE
CpeAcTBa Moucka,
aHanuza u
NHTepRpeTaumnmn
NHopmMaLn 1
NHJOPMaLIMOHHbIe
TeXHONornm anis
BbIMNO/IHEHUSA 3a1a4

[eATeNbHOCTU, HaBblKaMW pa3peLLieHUs NPob/iem;

- BbIAB/MSATb MPUYNHHO-C/IEACTBEHHbIE CBS3WM M aKTya/M3MpoBaTb
3afady, BblABMraTb rMNoTe3y ee PeLLeHMsl, HaxoauTb apryMeHTbl s
JoKasaTeslbcTBa CBOMX YTBEMXKAEHWA, 3afaBaTb MapameTpbl U
KPUTEPUN PELLIEHNS;

- aHa/M3MPOBaTb MOJTyYEHHbIE B XOA€e PeLLeHUs 3aaqmn pesy/ibTarbl,
KPUTUYECKN  OLEHMBaTb WX  AOCTOBEPHOCTb,  MPOrHO3MPOBaTb
N3MEHEHME B HOBbIX YC/IOBUSIX;

- YMETb MePeHOCUTb 3HaHWA B MO3HaBaTe/IbHYI0 N MPaKTUYECKYHO
001aCTW YXU3HEAESATENbHOCTY;

- YMETb MHTErpupoBaThb 3HaHWA U3 PasHbIX NPeaMETHBLIX 06/1acTei;

- BbiABUraTb HOBble WAen, MpefiaraTb OpUrMHasIbHblE MOAXOAbl W
peLLeHWS;

- CNOCOBHOCTb WX MCMO/b30BaHWUS B NMO3HABATE/IbHOW U COLMasIbHOM
NpaKTUKe

B 06n1acTu LLeHHOCTN HaYy4YHOr0 MNO3HAHUSA:

CPOPMUPOBAHHOCTE ~ MUPOBO33PEHUS,  COOTBETCTBYHOLLIETO
COBPEMEHHOMY YPOBHHO Pa3BUTUA HayKN 1 0OLLIECTBEHHOM NPaKTUKMK,
OCHOBaHHOI0 Ha Auasiore Ky/nbTyp, CMOCOGCTBYHOLLEr0 OCO3HAHWIO
CBOEro MecTa B Mo/IMKY/IbTYPHOM MUPE;

- COBEpLUEHCTBOBAHME S3bIKOBOA W UMTATE/IbCKOM Ky/bTypbl Kak
cpeacTBa B3aMMOAECTBMSA MEXAY NOABMM 1 NMO3HAHWSA MUPa;

- 0CO3HaHWe LEHHOCTW HayyHOW [eATe/IbHOCTW, rOTOBHOCTb
OCYLLECTB/ISITb  MPOEKTHYKD W UCCNeaoBaTe/IbCKy0  AesiTeNbHOCTb
NHAVBUAYa/TbHO U B Ipynne;

rMnoTe3, BbISB/IEHNA 3aBUCMMOCTU  MeXdy —UccrefyeMbIiMn
BE/MUMHAMK,  OOBSACHEHMS  MOTYYeHHbIX — Pesy/ibTatoB U
(hOPMY/NIMPOBaHMA  BbIBOLOB C  UCMO/b30BaHMEM  HayYHbIX
MOHSATWIA, TEOPUIA M 3aKOHOB;

CPOPMUPOBAHHOCTL ~ YMEHWUSI  BblIENSATb  CYLLECTBEHHbIE
MpV3HaKM  BUPYCOB,  K/ETOK  MPOKapMoT W 3yKapuoT;
O[HOKNETOYHbIX W  MHOrOK/METOYHbIX  OPraHM3MoB, BWIOB,

OMOreoLIEHO30B M 3KOCUCTEM; OCO6EHHOCTM MPOLECCOB 06MeHa
BELLIECTB WM MNPEBpPALLEHNA 3HEpPrMM B K/ETKe, (hOTOCUMHTES],
M1aCTUYECKOr0 W 3HEPreTMYeCKoro 06MeHa, XeMOCUHTE3a,
MWUTO3a, Mein03a, OMJIoLOTBOPEHMS, PasBUTUS U PasMHOXEHMS,
WHAVIBUAY&/TbHOIO Pa3BUTUS opraHmn3Ma (OHToreHesa), 60pbobl 3a
CYLLIECTBOBaHMe, eCTeCTBEHHOro 0T6opa, BWA006PA30BaHWSA,
NPUCMOCO6/IEHHOCTN OpPraHMU3MoB K cpefile 06UTaHWs, BISIHUS
KOMIMOHEHTOB ~ 3KOCWUCTEM,  aHTPOMOrEHHbIX  WU3MEHEHUA B
9KOCUCTEMAX CBOe MEeCTHOCTM, KpyroBopoTa BeLLECTB WU
npeBpaLLeHne 3Heprun B buocepe;

- CChOPMUPOBAHHOCTL YMEHWUSI pelliaTb GMOMorMyecKre 3agadn,
COCTaB/NATb MEHOTUMNYECKME CXeMbl CKPeLLVBaHUA ONS PasHbIX
TUMOB Hac/MefoBaHUSA MPU3HAKOB Y OpraHuU3MoB, COCTaB/IsATb
CXeMbl MepeHoCa BELUECTB M 3Heprum B 3KocucTeMax (Lenu
MATaHKA, NULLIEBbLIE CETK)

CPOPMUPOBAHHOCTL ~ YMEHUI  KPUTUYECKM  OLEHMBATb
MHOpMaLIMK0  GMOMOTMYECKOTO  COAEPXKAHWS,  BK/IHOUAOLLLYHO
MceBAOHAYYHble 3HAHMA W3 Pas/INYHBIX UCTOYHUKOB (CpeacTsa
MaccoBOI MHopMaLIMK, Hay4HO-MONYIAPHbIE MaTepuasibl);

WHTEPNPETUPOBaTb  3TUYECKME  acreKTbl  COBPEMEHHbIX
NCCMeoBaHnA B 6UM0M0rMK, MeauLUHE, BUOTEXHOOTN;

- paccMaTpvBaTb  F/io6asibHble  3KOMOMMYeCKUe  Mpo6/embl
COBPEMEHHOCTW,  (OPMUPOBATL MO  OTHOLLEHWIO K  HUM
COOCTBEHHYHO MO3NLIMIO;

C(hOPMMPOBAHHOCTb ~ YMEHWIA  co3faBaTb  COGCTBEHHbIE
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NPOeCCMOHasIbHO
N peATeNIbHOCTU

OK 04.
AhchekTNBHO
B3aVIMOfeCTBOBaT
b 1 paboTaTb B
KOJIIeKTVIBE U
KOMaHe

OBnageHne YyHMBeEpPCa/IbHbIMU y4YebHbIMM  MO3HaBaTe/IbHbIMU
AENCTBUAMM:

B) paboTa Cc MH(opMauuei:

- BMafeTb HaBblkamMu MOMYYeHUS WH(OpPMaUUM U3 UCTOYHUKOB
pasHbIX TWUMOB, CAMOCTOATE/IbHO OCYLLECTBNATL MOUCK, aHaus,
cUCTeMaTM3aLMIo 1 MHTEPNPETALMIO MH(OPMaLIMKN Pas/IMyHbIX BU0B
1 (hOpM NpeAcTaB/eHNS;

- C034aBaTb TEKCTbl B Pas/INyHbIX hopmMaTax C YY4eTOM HazHayeHWs
NHOPMaLM 1 LENeBO ayauTopuK, BbIbpas ONTUMasbHYO (hopmMy
NpeAcTaB/ieHNs N BU3yanvzaumu;

- oueHMBaTb [OCTOBEPHOCTb, JIEMUTUMHOCTb WHOpMaumK, ee
COOTBETCTBME MPaBOBbIM M MOPa/IbHO-3TUYECKUM HOpMaM;

- CM0Mb30BaThb CPeacTBa MHOPMALMOHHBIX N KOMMYHUKALMOHHBLIX
TEXHO/IOMMA B  PELUEHUN KOTHUTUBHBIX, KOMMYHWKATUBHbLIX W
OpraHn3auUVoHHbIX 3aga4 ¢ cob/ItoAeHNeM TPeboBaHWA 3PrOHOMUKMN,
TEXHUKN 6€30MacHOCTU, TUIMEHBI, PECYPCOCOEPEXEHNS], NMPaBOBbIX U
3TUYECKNX HOPM, HOPM MH(DOPMaLMOHHOM 6e30MacHOCTU;

- B/lafleTb HaBbIKaMW Pacro3HaBaHMA 1 3alLmThbl MHGopMaLmn,
NH(OPMALIIOHHOM 6e30MacHOCTU SINYHOCTY;
FOTOBHOCTb K CaMOpPasBUTUIO,

camoonpese/eHuIo;

-0B/1IaJeHNe HaBblKaMW Y4ebHO-UCCeoBaTeIbCKOM, MPOEKTHON W
coumasibHOM [esaTeNlbHOCTH;
OBnajgeHve YHUBepcasibHbIMU
LeNCTBUAMN:

6) coBMeCTHas AesTeNIbHOCTb:

- MOHUMAaTb W UCMOMb30BaTb MPEUMYLLECTBA KOMaHAHOW U
WHAVIBAYa/TbHOW paboThbl;

- NpYHUMATL Le/I COBMECTHOW [eATeNlbHOCTM, OpraHu30BbIBaTh U
KOOPANHMPOBaTb [EACTBUS MO ee AOCTVDKEHUIO: COCTaB/IsITb M/1aH
[eNCTBUA, pacnpedensTb PO/ C YYEeTOM MHEHUA Y4YaCTHUKOB
06CyXKaaTb pesy/ibTaTbl COBMECTHOM paboThl;

CaMOCTOATE/IbHOCTU n

KOMMYHUKaTUBHbLIMU

MUCbMEHHbIE N YCTHblEe COOOLLIEHMSI HAa OCHOBE GMOMOrMYECKON
MHpOPMaLUMM M3 HECKO/IbKUX ~ WUCTOMHWKOB,  FPaMOTHO
MCNO/b30BaTh MOHSATUHBIN annapaTt 61MonorMn

- NpPUOGpeTeHWE oOMbiTa MPUMEHEHUS] OCHOBHbLIX METO/0B
Hay4HOro NMo3HaHWs, MCMOMb3yeMbIX B G1OMOTMN: HAGMOAEHNS
OMNMCaHNSA YKMBbIX CUCTEM, MPOLLECCOB U SIBMEHWIA;

- OpraHu3auuM 1 NpPOBeAgHMST GMOMOMMYECKOro 3KCMEPUMEHTA,
BbIAB/KEHUST  TUMOTE3,  BbISIBNEHWS]  3aBMCMMOCTU  MeXay
UccreayeMbIMA  BEMMUMHAMK,  OOBSICHEHUSI  MOJTyYeHHbIX
pe3yNbTaTtoB M (HOPMY/IMPOBAaHNS BbIBOAOB C WCMO/Ib30BaHMEM
Hay4YHbIX NMOHSTWIA, TEOPUIA N 3aKOHOB



OK 07.
CopelicTBOBaTb
COXPaHEHUIO
OKpY>KatoLLel
cpeabl,
pecypcocoepexxeHmn
t0, NPUMEHSTb
3HaHWs 06
N3MEHEHWI
KMmaTa,
APVHUMNbI
6epeXxnMBoro
NpPOV3BOACTBA,
ahheKTMBHO
[eicTBOBATL B
ype3BblYaHbIX
CUTyauusIX

- KOOPAVHUPOBaTb W BbIMNOMHATL PaboTy B YC/IOBUSIX PeasibHOrO,
BMPTYa/IbHOr0 1 KOMOMHMPOBAHHOMO B3aUMOLENCTBUS;

OCYLLECTB/IATb ~ MO3UTUBHOE  CTpaTerMyeckoe MoBefeHWe B
pasIMUHbIX CUTyaumusix, MposiBNATbL TBOPYECTBO M BOOOPadKEHME,
ObITb MHUUMATUBHBLIM
OBnafieHne yHMBepPCa/lbHbIMU PEryIATUBHbLIMU LENCTBUAMMN:

) NPUHATKE ceba N APYTUX NOAENA:

- NPUHUMATb MOTMBbI WU apryMeHTbl APYrMX NtoAein npu aHamse
pe3y/bTaToB AesATe/IbHOCTU;

- MPW3HaBaTb CBOE MPaBOo 1 MPaBo APYruX JIOAeN Ha OLLMOKN;

- pa3BMBaTb CMOCOOHOCTb MOHMMATL MUP C MNO3ULUN APYroro
YesI0BeKa;

B 06/1aCTM 3K0OMOrM4eCcKoro BOCNUTaHUS:

ChOPMMPOBAHHOCTb ~ 3KOMOMMYECKOM  Ky/bTypbl,  MOHUMaHWe
B/MSIHWSI  COLMA/TIbHO-3KOHOMMYECKMX MPOLIECCOB  Ha  COCTOSIHME
NMPUPOAHOMN W  COUMaIbHOM  cpedbl, 0CO3HaHWe  rno6asibHOro
XapaKTepa 3KO/I0rMYecKnx nNpobsiem;

- MIaHMPOBaHME M OCYLLECTB/IEHME [ECTBUIA B OKPYXKatOLLE cpeae
Ha OCHOBE 3HaHWA Lesieli yCTOMUMBOIO PasBUTUS HeNIOBEYECTBA;
aKTVIBHOE HEMNpuATUe [AeACTBUIA, MPUHOCALMX BPEL OKPY>KatoLLIEn
cpege;

- YMeHVe MpPOrHo3MpPOBaTb  HeGMaronpUsITHbIE  IKOSOMMYECKME
nocneacTBUS NPeANPUHMMAaEMbIX JENCTBWIA, NPeAOTBpaLLIATL UX;

pacLLMpeHne onbiTa  AeATENbHOCTY 3KO0/I0rMYECKOl
HarnpaB/IeHHOCTH;

- 0B/afieHNe HaBbIKaMM YUebHO-MCCe0BaTE/TbCKOM, MPOEKTHON 1
coUmanbHON AesTeNTbHOCTY;

- C(hOPMMPOBAHHOCTb YMEHUS MPUMEHSATb MOJSTyYeHHble 3HaHWUS
4151 06bACHEHUST GMOMOrMYECKMX MPOLIECCOB W SABMEHWIA, AN1A
NPUHATUA MPaAKTUYECKUX PeLUeEHNIA B MOBCEAHEBHON YXM3HWU C
Le/blo 0becneyeHNst 6e30MacHOCTI CBOErO 340P0BbS U 3A0POBbS
OKPY>atoLLIMX NOAel, CO6MOAeHMS 3[00P0BOr0 06pasa >XM3HW,
HOPM FPamMOTHOr0 MOBEAEHNS B OKPYXKAKOLLIE MPUPOAHON Cpegg;
- MOHUMaHWe HeobXO4UMOCTU  UCMOMb30BaHUS  JOCTUXKEHWIA
COBPEMEHHOMN 6GMOMI0OrMM N BUOTEXHOOMMI A1 PaLMOHasIbHOro
MPUPOAONOSIb30BaHNS



Kog n
HaMMeHOBaHWe
hopMUpyemMbIX
KOMMEeTEHLNI
MK 2.1.

MK 2.2.

MK 2.3.

lNnaHnpyemble pe3ynbTaTbl 0CBOEHUA AUCLUNTIUHBI

OcyLLeCTBNATb MaHMPOBaHKe paboT Mo aKChyaTaummn sMeKTPUYECKOro 1
3N1EKTPOMEXaHMYECKOr0 060pYy0BaHUS.

Pa3pabaTbIBaTb [OKYMEHTALMIO MO 3KCNyaTaLuum afeKTPUYECKOro u
3N1eKTPOMEXaHNYECKOr0 060pyJ0BaHUS.

KoHTponupoBaTb cobntogeHne nepcoHanoM TpeboBaHmiA 0XpaHbl TPyAa,
MPOMBILLINIEHHOM M NOXapHOW 6e30MacHOCTU.



2. CTpyKTypa 1 cogep>xaHne obLieobpasoBaTe/ibHOM ANCUUMN/INHDI
2.1. O6beM ANCUMNANHBI U BUAbI yY4ebHOM paboThbl

Bug yuebHol paboTbl O6beM B yacax
O6beM 06paszoBaTe/ibHOM NPOrpaMMbl AUCUUM/IVHDI 38
B T.u.
OCHOBHOe cogep>kaHue 38
BT. u.
TEOPETMYECKOE 00yYeHMe 36
B T.4. NPogreCcCNOHa/TIbHO-0PMEHTUPOBAHHOE COAEPXKaHue 6
MpomeXxyTouyHaa atrectaunsa (AudpepeHUUpPOBaHHbIA 3a4eT) 2
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2.2. TemaTu4ecKuii NnaH 1 coaepXXaHue AUCLUMNNHbBI

HanmeHoBaHMe CopeprkaHue yyebHOro matepuana (OCHOBHOe 1 NPodeccnoHasIbHO-0PUEHTUPOBAHHOE), O6bem  PopmMupyemble
pa3fienoB v TeM nabopaTopHbIe N NPaKTUYECKMe 3aHATUS, NMPUKIaAHOM Moaynb (Npuv HaIM4nn) yacoB  KOMMETEHLUMN
1 2 3 4
Pazgen 1. Knetka - CTPYKTYPHO-(DYHKLMOHAIbHAA eANHNLA XXNBOI0 10
Tema 1.1. OcHOBHOe coaeprkaHune 2 OK?2
Buonorvs kKak TeopeTnyeckoe 0by4yeHme: 2

Hayka. ObLas CoBpeMeHHbIe 0Tpac/ I 6UONOrMYeCKMX 3HaHWn. CBS3b V010K C APYTMMN HayKamn: BUOXMMUS,
XapaKTepuctuka 6uodmsmka, b1UoHMKa, reHoreorpadmsa n ap. Posb 1 MecTo 61onormm B (hopMmMpoBaH COBPEMEHHOM

KU3HN Hay4YHOM KapTUHbI MApa. YPOBHM OpraHmn3aumm XXmnsoin matepun. O6LLAA XxapaKTepUCTMKa XXM3HK, CBOMCTBA

KVBbIX CUCTEM. XVMWYECKWIA COCTaB KIETOK
Tema 1.2. OCHOBHOe cofepXaHue 2 OK-1
CTPYKTYPHO- TeopeTnyeckoe obyueHue: 2 OK-2
(yHKUMOHaNbH  KneTtouHast Teopusi (T. LLsaHH, M. LUneligeH, P. BupxoB). OCHOBHbIE NOMOXEHVISI COBPEMEHHON K/IETOUHOM OK-4
as opraHu3aums  Teopun. TUMbl KIETOYHOM OpraHy3aLyn: MPOKaPMOTUYECKIIA 1 3yKapUOTUUECKMIA. OJHOKMETOUHbIE 1
KNETOK MHOIOK/IETOYHbIE OpraHy3Mbl. CTPOEHIE MPOKAPUOTUYECKON KNETKW. CTPOEHME 3YKAPMOTUYECKON KIETKM.

HekneTouHble (hopMbl XM3HK (BUPYCbI, bakTepuodarn). BupycHble 1 6akTeprasibHble 3a60/1eBaHmsA. ObLLme
MPUHLMMLI UCMO/b30BaHMA NIEKAPCTBEHHBIX BELLECTB. OCO6eHHOCTU NPUMEHEHUS aHTUOMOTUKOB.
MpeacTaBneHvie YCTHbIX COOOLLEHNIA C Npe3eHTaLueld, MoAroTOB/IEHHbIX MO MepevHI0 UCTOYHUKOB,
PeKOMeHZOBaHHbIX NperojaBaTe/iem

Tema 1.3. OcHOBHoOe cofeprkaHue 2 OK-1
CTpYyKTypHoO- TeopeTnUecKoe 00y4YeHue: 2 OK-2
(PYHKLNOHa/TbH XpomocomHas Teopus T. MopraHa. CTpoeHre XpOMOCOM. XPOMOCOMHbIA HA0p KIETOK, FOMO/I0rMYHbIE 1
ble (PaKTopbl HEromo/1I0rMyHble XPOMOCOMbI, FansIouaHbIA U AUNIoUaHbIA Habop. HyknenHoBble kuciotbl: JHK, PHK
Hac/eACTBEHHOe  HaxOX[eHWe B K/ETKe, UX CTPOeHME U (PyHKLUMW. MaTpuyHbIe NPOLIECChI B KMETKE: perinkaums, b1MocnHTes
™ 6enka, penapauust. MeHeTUYeCKMIA KOA U ero CBOMCTBa. PellieHMe 3aay Ha onpegesieHme

Moc/iefoBaTelbHOCTU HYKNeO0TA0B, aMUHOKMC/IOT B HOPME U B C/lyYae U3MeHeHWs NoC/ef0BaTesIbHOCTU

HykneotTnaos AHK



Tema 1.4.
O6MeH BeLLecTB
N npeBpaLLeHme
3Heprum B
KNeTKe

Tema 1.5.
YKN3HEHHbIN
LMK KNETKMN.
MwnT03. Meino3

OCHOBHOE CoaepXXaHune
TeopeTnyeckoe 0by4yeHue:
MoHsTVE MeTab0/IM3M. ACCUMUNSAUMA Y AUCCUMUAALMS - ABE CTOPOHbI MeTabosimama. Tunbl 06meHa

BELLIECTB: aBTOTPOMHbIN N reTePOTPOPHbIA, aspo6HbIA 1 aHa3PO6HbINA. MNacTUYecKuiA 06MeH. POTOCUHTES.
XeMOCUHTE3

OcHOBHoOe cofiepXaHue
TeopeTnyeckoe 00yYeHue:
KneTouHbI UMK, ero nepuogpl. MuTO3, ero ctagmm 1 nNpoucxogsaLlme npoueccsbl. bronornyeckoe

3HauveHvie M1TO3a. Meio3 1 ero ctagun. MoBefeHVe XpOMOCOM B Meino3e. KpoccuHrosep. Brionornyeckuia
CMbIC/1 Meii03a MoneKynspHbIA YPOBEHb OpraHm3aLyn XX1MBoro

Pasgen 2. CTpoeHue N hyHKLUUM opraHusma

Tema 2.1.
CTpoeHune
opraHmsma

Tema 2.2.
dopmbl
pasMHOXeHuUs
opraHn3mMoB

Tema 2.3.
OHTOreHes
pacTeHu,
YXNBOTHbIX N
yesioBeKa

Tema 2.4.
3aKOHOMEpPHOCT
M HacnegoBaHUA
CuensieHHoe

OCHOBHOe cofepkaHue

TeopeTnyecKoe 0by4yeHue:

MHOrOK/1eETOUHbIE OpraHmn3Mbl. B3anMocBA3b OpraHoB 1 CUCTEMbI OPraHOB B MHOMOK/1ETOYHOM OpraHm3Me.
["omeocTas opraHusmMa 1 ero rnogaepyXkaHue B NPOLIECCE XXN3HEAEATeIbHOCTH

OcCHOBHOe cofep>kaHue

TeopeTnUecKoe 0by4yeHue:

PopMbl Pa3MHOXEHNST OPraH3MoB. Becnonoe 1 NosioBoe pasMHOXEHME. Brabl 6eCnonoro pasMHOXEHMS.

NonoBoe pasMHOXeHWe. ["aMeToreHes y >XMBOTHbIX. CriepmaToreHes 1 ooreHe3. CTpoeHve MNooBbIX
KreToK. OniogoTBOpPeHVe

OCHOBHOE cofepXaHue

TeopeTnyeckoe 06y4yeHVe:

VHamBuayanibHOe pa3BuUTvie OpraHM3mMoB. DMOPUOreHe3 1 ero ctagun. MocTamMoproHasibHbI Mepuog,
Cragy NocTaMOPUOHa/IbHOMO PasBUTUA Y XXMBOTHBIX U YenoBeka. MNpsmoe 1 HernpsiMoe pasBuTye.
Buonormyeckoe ctapeHvie U cmepTb. OHTOreHe3 pacTeHui

OcHOBHoOe cofiepXaHune

TeopeTnyeckoe 06y4yeHMe:

OCHOBHbIe MOHATUA FeHETUKWN. 3aKOHOMEPHOCTY 06pa3oBaHUA raMeT. 3akoHbl . MeHgena
(MoHOrnbpmaHoe 1 NOAUIrMGPUAHOE CKPeLLMBaHKe). B3anmogeicTere reHoB. 3akoHbl T. MopraHa.

10

OK-2

OK-2
OK-4

OK-2

OK-4

OK-2

OK-2
OK-4

OK-2
OK-4



HacnefoBaHue
Nnpu3HaKoB
Tema 2.5.
3aKoHOMepPHOCT
N U3MEHYMBOCTH

CuennieHHoe HacnefoBaHWe reHOB, HapyLUeHVe CLenieHns. HacneaoBaHve NprsHaKoB, CLUEnIEHHbIX C
nosiom

OcCHOBHOEe cofeprkaHue 2

TeopeTnyecKoe 06yyeHue: 2

M3mMeHUMBOCTb Mpu3HaKoB. Buibl M3MEHUMBOCTU: HaC/eACTBEHHAA W HEHAC/IeACTBEHHas. 3aK0oH
rOMOJIOrMYECKNX PSLOB B HAC/EACTBEHHOM M3MeHUnBocTr (H.. BaBnno). MyTaumoHHas Teopus
M3MEHYMBOCTW. Buabl MyTaLmii 1 NPUUMHBI MX BO3HUKHOBEHUS. KaproTun YenoBeka. HacneiCcTBeHHble
3a60n1eBaHNS YenoBeKa. ["eHHble M XPOMOCOMHbIe 60/1e3HU YenioBeka. Bose3Hu ¢ HacneACTBEHHOM

MpPeapacmnosioXXeHHOCTbI0. 3HauUeHVEe MeALIMHCKOM TeHETUKM B NMPeA0TBPALLIEHNN W NIEYEHNN TEHETUYECKUX
3a00/1eBaHMIN YeroBeKa.

Pasgen 3. Teopusa asonoyumn 6
Tema 3.1. Victopn) OCHOBHOe cofepkaHue 2
9BOJIIOLIMOHHOIO  TeopeTU4ecKoe 0byyeHue: 2
yyeHus. MepBble 3BOMOUMOHHBIE KOHUEeNnuun (PKB. Jlavapk, XK.J1. BroddoH). 3sontoumoHHas Teopua Y. JapeuHa.
Mwnkpoaonouns CUHTETUYECKAA TeOPUS 3BOTKOLIMM 1 ee OCHOBHbIE MOJIOXKEHMS.
Mwukpossonouums. Monynauna Kak anemMeHTapHas efvHuLA 3BOMOLUMA. [TeHeTUYeCK1e 0CHOBbLI 3BOJHOLUN.
AneMeHTapHbIe (PaKTopbI 3BOOLMN. ECTECTBEHHbIN OTOOP - HaNpaBAAOLLMIA (PaKTOP 3BOMOLMN.
BrpoobpasoBaHve Kak pesysibTar MUKPOIBOHOLMN.
Tema 3.2. OcHoBHOE cofiepxKaHue 2
MakpoaBonounsa. TeopeTuyeckoe 06y4eHMe: 2
Bo3HMKHOBeHVE N Makpossosoums. PopMbl M OCHOBHbIE Hampas/ieHnss Makpoasosioummn (A.H. Cesepuos). MyTn
pasBuUTHE XXU3HN  [OCTUKEHMSA 61oornyeckoro nporpecca. CoxpaHeHve 6ropasHoobpasus Ha 3emsie.
Ha 3emne ["MnoTe3bl 1 TEOPUN BO3HNKHOBEHUA »KM3HU Ha 3emsie. [osiBeHre NepBbIX KIETOK U X 3BOMHOLMA.
NpokapnoTbl 1 3yKapuoTbl. INponCXoXaeHne MHOMOK/IETOUHBbIX OPraHu3MoB. BO3HWKHOBEHME OCHOBHbIX
LiapCTB 3yKapuoT
Tema 3.3. OCHOBHOEe cofep>kaHue 2
MpouncxoxgeHne TeopeTUyeckoe 0bydeHue: 2
yesnoBeKa - AHTpONosornsa - Hayka o 4yenoseke. CrCTeMaTUYeCKOe MosoXKeHVe YenioBeka. CXOACTBO U OT/IMYMA
aHTpornoreHes YenoBeKa C XXMBOTHbIMW. OCHOBHbIE CTauM aHTPOMOoreHesa. SBO/OLMSA COBPEMEHHOIO YesloBeKa.

OK-1
OK-2
OK-4

OK-2
OK-4

OK-2
OK-4

OK-2
OK-4
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UenoBeyeckme pacbl U NX eAUHCTBO. Bpemsa 1 nyTn paccesieHUs YesioBeKa ro nsaHeTe.
|_|pI/ICI'IOC06I'IeHHOCTb YeoBeKa K pasHbIM YCN0BUAM CpPebI

Pasgen 4. 9konorusa

Tema 4.1.
DKonorn4yeckue
(haKTopbl U
cpelbl XXN3HU
Monynauyms,
coobulecTBa,
3KOCUCTEMbI

Tema 4.2.
Buocepa -
rno6anbHas
3Kosiorm4yeckKasi
cucTema.
BnuaHwne
AHTPOMNOreHHbIX
(haKTOpoB Ha

orocepy

OcHoBHOE cofiepxKaHue

TeopeTnUecKoe 06yyeHue:

Cpefb! 06MTaHNs OpraHU3MOB: BOAHas!, Ha3eMHO-BO3yLUHas, NOYBEHHas!, BHYTPUOpPraH3MeHHasA. PU3MKo-
XMIMUYeCKMe 0COBeHHOCTU Cpef, 0buTaHUsA opraH3MoB. [prucnocob/1eHNss OpraHn3MoB K XKU3HU B PasHbIX
cpepax. MoHATUE 3KOMOrMyecKoro grakropa. Knaccumkaums skonornyeckux aktopos. Mpasusio
MUHUMYMa HO. JInbmxa. 3aKoH TosepaHTHOCTM B. LLendopaa. SKonornyeckasi XxapakKTepucTuKa Buaa 1
nonynsauyn. 3KOMOrMYecKast HULLIA BUAa. DKOMOrMYecKme XxapaKTepucTky nonynsumm. CoobLuectsa u
aKocucTembl. BroueHo3 1 ero cTpykTtypa. CBA3v MeXay opraHu3smMamm B 6uoueHose. CTPyKTYpHble
KOMMOHEHTbI 3KOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTbI, pefyLeHTbl. KpyroBopoT BELLECTB U NMOTOK 3HePrun
B aKocucTeMe. Tpodhmyeckue YpoBHW. Tpogimyeckue Lienn 1 ceTh. OCHOBHbIE MoKasaTe/ v 3KOCUCTEMBI.
Bromacca 1 npofyKums. IKONOrMyeckme nmpaMmuibl Yncen, bromacchkl U sHeprw. MNMpasuio npammipbl
3Hepruw.

PeLLieHNe NPaKTUKO-OPUEHTUPOBAHHbIX PacyeTHbIX 3afaHWiA MO NePeHOCY BeLLEeCTBa U S3HEPrn B
3KocMCTEMAx C COCTaB/IEHVE TPOMYECKIMX Lienein 1 nupaMumz b1omacchl U 3Hepru

OcCHOBHOEe cofiep>xaHue

TeopeTnyecKoe 00y4eHue:

Burocdepa - mBas 060110uKa 3eMnn. Pa3BuTre NpeacTaBieHnin 0 brocepe B Tpydax B.. BepHaackoro.
Ob6nactn 6roctepbl 1 ee KOMMOHEHTbI. XKMBOe BELLECTBO 6MOChepbl M ero (yHKUMM.

3aKOHOMEPHOCTW CyLLECTBOBaHMS 6uochepbl. Ocob6eHHOCTU Brocdepbl Kak rno6asibHOM 3KOCUCTEMBI.
[vHamunyeckoe paBHoBecKe B 6roctepe. KpyroBopoTbl BELLECTB 1 6BMOreOXUMNYECKME LVIKITb.
I"nobanbHble 3KONOrMyeckme NPobeMbl COBPEMEHHOCTU. AHTPOMOreHHbIe BO3AENCTBUS Ha brocdepy.
3arpsisHeHNs1 Kak BUL, aHTPOMOreHHOro BO3AENCTBMA. AHTPOMOreHHbIE BO3AECTBMA Ha aTMocdepy.
Bo3geiicTBust Ha ruapoctepy. Bosgeinctens Ha nutoctepy. AHTPOMOreHHbIe BO3AENCTBUSA Ha BUOTUYECKME
Co06LLIECTBA. YT/Ty6/IeHHO M3Y4atoTCH OTXOAbI, CBSI3aHHbIE C aBanpeanpuATuUsaMm. MNpakTuyeckoe 3agaHne
«OTXx04bl NPON3BOACTBa». Ha 0CHOBE (hefiepasibHOro KMacCUPMKaLMOHHOIO KaTasiora 0TX040B OMnpeaensitb
K/acc ornacHOCTW OTXOL0B; arperaTtHoe COCTOsAHUE U (IU3NYECKYHO (hOpMy O0TXO0A0B, 06pasyoLLMXCa Ha
paboyeM MecTe / Ha aTanax MPOn3BOACTBA, CBA3AaHHbLIX C aBManpesnpuaTUAMU

N

OK-1
OK-2
OK-7

OK-1
OK-2
OK-7
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Tema 4.3.
Bnuanme
coumasnibHo-
3KO0/I0rNYeCKUX
(haKToOpOB Ha
30poBbe
yesioBeKa

OcHOoBHoOe coaepykaHue 2
TeopeTnyeckoe 00y4eHue: 2

300poBbe 1 ero coctasnsope. PakTopbl, MOSIOXKNUTENBHO U OTPULIATENTBHO B/INSAIOLLYE HA OPraHm3Mm
yenoseka. pobriema TeXHOreHHbIX BO3AECTBUI Ha 340POBbe YeoBeKa (3/1eKTpoMarHUTHbIE Moss,
ObITOBasA XUMMS, M30bITOUHbIE LLYMbI, paguaums 1 T.n.). Agantaunst opraHmMsmMa vesioBeka K (hakropam
OKpY>KatoLLelt cpefibl. MpuHLMNGLI PopMUPOBaHKA 3[40P0BbeCOEperaroLLero rnoseaeHns. Pusmnyeckast
aKTUBHOCTb W 340p0oBbe. Broxmmmyeckue acnekTbl paLyoHaibHOro nNuTaHmA. MNpakTnyeckas pabota Ha
BbI6Op:

1 MpakTnyeckasn padoTa «YMCTBEHHasA paboToCcrnoco6HOCTb». OBafieHre MeTogamm OnpeaeneHns
noKasaTesnieil YyMCTBEHHOM paboTOCNOCOOHOCTU, 06BACHEHWE MO/YHEHHbIX Pe3y/IbTAaToB U (hOpMy/IMpoBaHMe
BbIBOZOB (MMCbMEHHO) C MCMO/Ib30BaHMEM Hay4YHbIX MOHATUIA, TEOPUIA N 3aKOHOB

2. MpakTnyeckas paboTa «BnsHne abnoTUYECKMX (haKTOPOB Ha YesioBeKa (HU3KME U BbICOKME
TemnepaTypbl)». V3yueHne MexaHM3MOB afanTalymn opraHmM3mMa YesloBeKa K HU3KMM 1 BbICOKUM
Temrepatypam 1 06bACHEHWE NOYYeHHbIX Pe3ynbTaToB M (HOpPMy/IMpoBaHVe BbIBOAOB (MUCbMEHHO) C
MCMOb30BaHWEM HayUHbIX MOHATUIA, TEOPUIA N 3aKOHOB

MpodeccroHabHO-0PMEHTMPOBAHHOE coaepyaHue (CodepXKaHne NPUKIaaHOro Moay si)

Pasgen 5. bruonornsa B XM3Hu

Tema 5.1.
BrnoTtexHonornm
B XXU3HU
KaKoro

Tema 5.2.
broTtexHonorun un
TEXHUYECKNE
CUCTEMDI

MpomeXxyTouHas
arrectauusa no

AMCUMNINHE
Bcero:

4
OcHoBHOE cofepxaHue 2
TeopeTnyecKoe cofepXkaHue: 2
Pa3BuTVie GUOTEXHO/IOMMIA C MPUMEHEHNEM TEXHUYECKMX CUCTEM (BUOVHXKeHEPUS, BUOMHAOPMATUKA,
OMOHWNKA) M UX NMPUMEHEHWNE B >KU3HWN YeN0oBeKa, MOUCK U aHav3 MHGopMaLIn U3 pas/iniHbIX UICTOYHKOB
(Hay4Has 1 yyebHO-Hay4Has nvTepaTypa, CpeLcTBa MaccoBoi MHopMaLUmK, ceTb VIHTEPHET 1 Jpyrie)
OcHoBHOe cofep>kaHue 2
TeopeTnyecKoe cofep>xaHue: 2
Pa3BuTVie NPOMBILLITIEHHON GMOTEXHOMOMMI U ee MPUMEHEHME B XKM3HN YesIOBEKa, NMOVCK U aHaIn3
MHhopMaLMKM 13 Pas/IiHbIX UCTOYHUKOB (Hay4Has 1 y4e6HO-HayyYHas nutepaTypa, CpeAcTBa MaccoBom
NHhopMaLmKn, ceTb VIHTEPHET 1 Jpyrue)

2
[OnddepeHUMpoBaHHbIN 3a4eT

38

OK-2
OK-4
OK-7
NK2.1.
NK2.2.
NK2.3.

OK- 1, OK-2
OK-4
MNK2.1.
NnK2.2.
MNK2.3.

OK- 1, 0OK-2
OK-4
MNK2.1.
NnK2.2.
NK2.3.
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3. YcnoBua peamzauum  pabodeir rnporpamMmbl  06LLe0Opa3oBaTelbHON
ANCUMNNHbI

3.1. TpeboBaHUA K MUHUMANbHOMY MaTepuanbHO-TEXHNUYECKOMY
ob6ecnevyeHuUo
Peanusaumsa nporpammbl AUCUUMNIUHBI TPEOYeT Halnuma y4ebHOro KabuHeTa
«buonorum»

O6opynoBaHue y4ebHOro KabmHera:

1 KnaccHasa focka.
2. Y4yebHble NOCoOUA U MeToAMYeCKas nuTepaTypa.

TexHn4yeckue cpeacTea O6y‘-IeHI/IF| .

1 APM npenogasatens

3.2. NHdopmaunoHHoe obecnevyeHne obyvyeHns
MepeveHb  peKOMeHAyeMbIX Y4ebHbIX  U3jaHWn, VIHTepHET-pecypcos,
AOMONHUTENBHON NuTepaTypbl

OCHOBHbIE UCTOYHUKMN:

1 Buonorms : y4yebHMK W MPaKTUKYM A1 CpefHero npogeccMoHabHOro
o6pasoBaHusa / B. H. ApbirnH [n gp.] ; nog pegakuven B. H. ApbirnHa. — 2-
e um3g. — MockBa : WsgatensctBo HOpant, 2023. — 378 ¢ —
(MpoeccroHanbHoe obpasoBaHne). — ISBN 978-5-534-09603-3. — TekcT
. 9N1eKTPOHHbIN // Obpa3osaTenbHad nnatgopma KOpant [caiT]. — URL:
https://urait.ru/bcode/511618 (nata o6palueHms: 13.09.2023).

2. buonorns. basosblil 1 yrny6neHHbld ypoBHU: 10—11 Kraccbl : y4ebHUK
ANa cpegHero obwero obpasoBaHua / B. H. ApbiruH [ gp.] ; nog obuiein
pepakuven B. H. ApbirmHa. — 2-e u3g., nepepab. v gon. — Mockea :
N3patensctBo HOpaint, 2023. — 380 ¢. — (O6uweobpa3oBaTe/bHbIA LMK).
— ISBN 978-5-534-16228-8. — TeKCT : 3/IeKTPOHHbIN // Obpa3oBaTe/bHas
nnatdopma HOpanT [caWT]. — URL: https://urait.ru/bcode/530646 (gata
obpauieHuns: 13.09.2023).

3. EpemueHko, O. 3. buonorus: yyeHune o 6uocepe : ydebHoe nocobue a4
cpeaHero npodeccnoHanbHoro obpasoBaHust / O. 3. EpemueHko. — 3-e
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n3d., nepepab. n gon. — Mocksa : M3gatenscteo KOpaiT, 2023. — 236 c.
— (MpodeccroHanbHoe obpasoBaHne). — ISBN 978-5-534-10183-6. —
TeKCT : aneKTpoHHbIA // Obpa3oBatenbHad nnatopma HOpant [cant]. —
URL.: https://urait.ru/bcode/516507 (nata obpatieHuns: 13.09.2023).

BnvHos, J1. H. Okonorus: 10—11 Knacchl : y4eO6HUK Ana cpegHero obLuero
obpasosaHusa / J1. H. banHos, B. B. MNonskosa, A. B. CeMeHua ; nog obuen
pegakumen J1. H. bavHoBa. — Mocksa : M3patensctBo HOpant, 2023. —
189 c. — (O6uieobpasoBaTenibHbIA UMKN). — ISBN 978-5-534-16248-6. —
TeKCT : aneKTPOHHbIN // ObpasoBaTenibHasA nnatgopma KOpanT [cant]. —
URL.: https://urait.ru/bcode/530669 (nata obpatleHms: 13.09.2023).

Ky3Heuos, J1. M.  3konorna : y4yebHWK M NPaKTUKYM [A1S CpefHero
npodeccnoHanbHoro obpasosaHusa / J1. M. KysHeuos, A. C. HukonaeB. —
3-e u3f., nepepab. n gon. — Mocksa : M3patenscteo HOpait, 2023. — 330
c. — (MpodeccroHanbHoe obpa3oBaHne). — ISBN 978-5-534-15544-0. —
TeKCT : aneKTpoHHbIA // ObpasoBatesnibHass nnaropma HOpanT [cant]. —
URL.: https://urait.ru/bcode/512200 (pata obpatyeHus: 13.09.2023).

JOonoNHNTEeNbHbIE NCTOYHUKN:

6.

Buonorna. O6uwaa 6uonormsa: yueb. Ona 10-11 kn. o6uieobpa3oBsar.
YupexgeHuii: 6a3osblii yposeHb / (O.K. Benses, .M. BbopoguH, H.H.
BopoHuos v ap.) nog pea. A. K. bengesa, I M. Obimwinua; Poc. akag,
Hayk, Poc. akag. o6pa3oBaHusi, U3A-BO «I1pocBeLleHne». - 7-e. n3d. - M. :
MpocselleHune, 2008. - 304 c. : C. : wn. - (AKageMUYECKMIA LUKONbHBIN
y4ebHuK). - ISBN 978-5-09-019091-6

MHTepHeT-pecypchl.

1

2
3.
4

http://www.sbio.info/ Bca 6uonorus - CoBpeMeHHasi 61M0/10rus, HayuHble
0630pbl, HOBOCTU HayKM

. http://college.ru/biologiya/

http://www.ecocommunity.ru

. http://school-collection.edu.ru/collection
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4. KOHTpPONb W OLEHKa pe3ynbTaToB OCBOEHWUSA 06ule06pazoBaTe/lbHOMN
ANCUVNINHBI

KOHTpOMb ¥ OLUEHKa pe3y/nbTaToOB  OCBOEHWS  06LLE06Pa30oBaTe/IbHO
OVCLUMMIMHBL  PAcKPbIBAIOTCS  uepe3  AUCLIMNAUHAPHbIE  pe3ynbTartl,
HanpaB/eHHble HA POPMUPOBAHUNE OBLLMX U NPOMECCUOHANBbHBLIX KOMNETEHLMIA MO
pasfenam 1 Temam cofepXKaHusi y4eGHOro Matepuana.

Obuwan Pasgen/Tema TV OLEHOYHbIX MEPONPUATHIA
KOMMeTeHuMs

Pasgen 1. KneTtka - KoHTporibHas paboTa «MorneKyIspHbIii
CTPYKTYPHO- YPOBeHb OpraHU3aLn >XMBOro»
(PYHKUWOHa/IbHaA eanHULLA
YXMBOro

OK 02 Bronormsa kak Hayka. O6LLaa  3anosiHeHWe TabnnLbl C onmMcaHeM MeTOL0B
XapaKTEPUCTUKA YKU3H MWKPOCKOMUPOBaHNSA C UX LOCTOUHCTBAMU U

HeflocTaTKaMu.

3anosHeHme Tabnmubl «BKnag y4yeHbIX B
pas3BuTUE GLUONOT NN

3arosiHeHWe cpaBHUTETbHOMN TabULbI
CXO0ACTBA W Pas3/INUNIA XXMBOTO W HE YKNBOTO

OKO01 CTpyKTypHO- OueHrBaeMas AUCKYCCUA MO BOMpPOcam JIeKummn
OK 02 (hYHKLIOHa IbHasA Pa3paboTka MeHTa/IbHOV KapTbl M0
OK 04 OpraHm3aLms KIeTok KraccumkaLmm KeToK 1 UX CTPOEHUIO Ha

NPO- N 3YKapnoTUYECKMX U MO LigpcTBaM B
MWHK rpynnax

BbinonHeHve u 3aLpmTa NpaKTU4ecknx pabor:
«CTpoeHe KNeTKM (pacTeHNs, >XUBOTHbIE,
rprbbl) 1 KNETOYHbIe BK/IOYEHNUA (Kpaxvial,
KapoT1HOWMAbI, X/I0POMN/IacTbl, XPOMOMN/IacTbl)»
lNpaKTnyeckoe 3aHATYe. [NpeacTaBreHme
YCTHbIX COOOLLIEHWI C Npe3eHTaLmel,
MOAroTOB/IEHHBIX MO MEPEeYHI0 UCTOYHMKOB,
peKoMeHA0BaHHbIX MpernojasaTesiem

OKO01 CTpyKTypHO- PpOoHTasbHbI 0Npoc
OK 02 (hyHKLMOHa/IbHbIE (PaKTOpbI Pa3paboTka rnioccapus
HaC/IEACTBEHHOCTY PeLLieHVe 33a4 Ha onpeeneHve

nocnefoBaTe/IbHOCTU HYK/1E0TUAOB,
aMVHOKWC/OT B HOPMe U B Cllydae U3MeHeHNA
nocnegoBartesibHOCTU HyKneoTuaos AHK

OK 02 O6MeH BeLLIECTB U PpOoHTa/IbHbI 0rpPoc
MpeBpaLLIEHIe SHepriv B 3anosniHeHWe cpaBHUTEbHOM Tabnmupbl
KIETKe XapaKTepUCTUK TUMOB 06MeHa BELLIECTB
OK 02 YKU3HEHHBIN UMK/ KIIETKM. O6cy>XaeHVe No Bonpocam Niekumm
OK 04 MwuTo3. Meiios Pa3paboTKa fieHTbl BPEMEHWN YKM3HEHHOMO
LMKna
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OK 02
OK 04

OK 02

OK 02
OK 04

oK 01
OK 02
OK 04

oK 01
OK 02
OK 04

oK 02
OK 04

OK 02
OK 04

OK 02

Pasgen 2. CTpoeHue 1
(PYHKLNN opraHmama

CTpoeHve opraHusma

POopMbI PA3MHOXKEHUS
OpraHv3voB

OHTOreHe3 pacTeHuA,
YXMBOTHBIX N YesioBeKa

3aKOHOMEpPHOCTN
HacnefoBaHnA CuensieHHoe
Hac/nefoBaHVe NPU3HaKoB

3aKoHOMepHOCTU
N3MEHYMBOCTU

MpakTnyeckass paboTa “CTpoeHue n
(PYHKLMM opraHu3ma”

OueHrBaeMas aucKyccus

PaspaboTKa MeHTa/IbHOM KapTbl TKaHEN,
OpraHoB M CUCTEM OpraHoB OpraH13MoB
(pacTeHus, XXMBOTHbIE, Yesl0BeK) C KPaTKOW
XapaKTePUCTUKON NX (hyHKLIWIA

PpoHTa/bHbIA 0NpPoc

3anosiHeHVe Tabnmubl C KPaTKoi
XapaKTepUCTUKOM 1 NpumMepamm hopm
Pa3MHOXEHNSA OpraH3MOB

PaspaboTKa /IeHTbI BPEMEHW C
XapaKTepUCTUKOM 3TarnoB OHTOreHesa
OTAENbHOW IPYNMoN XXMBOTHbIX W YesI0BEKA M0
MUKpPOrpynnam

TecT/onpoc

CocTaB/ieHVe XXN3HEHHbIX LMK/I0B PacTeHWiA
no otaenam (MOXoBUAHbIE, XBOLLEBUAHbIE,
NarnopoOTHUKOBUAHbIE, M0/I0CEMEHHbIE,
MOKPbITOCEMEHHbIE)

PaspaboTka rnioccapums
PpOoHTa/bHbIA 0NPoC

TecT no Bonpocam NeKuun
PeLLieHVe 3aa4 Ha onpegeneHve
BEPOSATHOCTM BO3HUKHOBEHWS
HaC/eICTBEHHbIX NMPU3HAKOB NMPY MOHO-, AN-,
NONNTMOPULHOM U aHANIN3MPYIOLLIEM
CKpeLLMBaHUA, NPW CUEMIEHHOM
Hac/efoBaHMK, COCTaB/IeHNE
reHOTUMNYECKMX CXEM CKPELLMBaHUA

TecT.

PeLLieHWe 3aaa4 Ha onpeaeneHve Tuna
MyTaLmu Npu nepefayve HacneACTBEHHbIX
MPV3HAKOB, COCTaB/IeHME MTEHOTUMNYECKUX
CXeM CKpeLLyBaHMA

Pasgen 3. Teopus sBontouun lMpakTndeckas pabota “TeopeTnyecKue

WcTopusa 3BONHOLMOHHOIO
yueHus. MKpoaBonoLms

MaKpo3BonoLms.
Bo3HMKHOBEHWE U pa3BUTHE
YXU3HWN Ha 3emse

MponcxoXkaeHne Yenoseka -
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acreKTbl 3BOMOLNN YKU3HWN Ha 3emrie”

dPOHTaNbHbIN 0NPOC

PaspaboTKa riioccapust TEpMUHOB
Pa3paboTKa fIeHTbl BPEMEHWN Pa3BUTUS
3BOJIFOLIMIOHHOI 0 YYeHNs

OueHrBaeMas ANCKYCCUA: UCMO/Mb30BaHMe

aprymMeHToB, 610/10rMYecKoli TEPMUHOMOM N Y

CYMBO/IMKM A1 I0Ka3aTeNIbCTBa PoACTBa
OpPraHM3MOB Pa3HbIX CUCTEMATUYECKMX rpynn

Pa3paboTKa fIeHTbl BPeMEeHW BO3HUKHOBEHUS U
Pa3BUTUS XKM3HWN Ha 3emrie

PpOHTa/IbHBIN 0NPOC



