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Pabouas nporpamma y4yebHOW AucUMNAMHBLI pa3paboTaHa Ha OcHoBe defepanbHOro
rocyfapcTeeHHOro obpasoBaTenbHOro ctaHgapTa (ganee ®rocC) cpefHero npodeccnoHanbHoro
obpasoBaHua (ganee CIO) no cneunansHocTh: 09.02.01 KomnblOTEpHble CUCTEMbI W”
KOMMNEKChl, yTBepXAeHHOro Mpukasom MuHucTepcTsa npocselweHns Poccum ot 25.05.2022 N
362; peKOMeHAaumMii N0 opraHu3auum nonyveHus cpefgHero obuiero ob6pasoBaHus B npegenax
0CBOEHMA 06pas3oBaTe/ibHbIX NporpamMm cpefHero npogeccuoHanbHOro obpasoBaHusA Ha 6ase
OCHOBHOro 06ulero o6pa3oBaHUsi, C Y4YETOM MNPUMEPHOI OCHOBHO 06pa3oBaTeNbHOWA
nporpaMmmbl cpefHero o6Llero o6pasoBaHus, 0A40OPEHHON pelleHneM (eaepanbHOro y4yebHo-
MeTOAMYECKOro 06befnHeHMsa No obwemy obpasoBaHuto (MPoTokon Ne 14 ot «30» HoAabpsa 2022
r.) 4ns cneunanbHOCTH:

09.02.01 KomnblTepHbIe CUCTEMbI U KOMM/EKChI.

OpraHusauna-pa3pabotyunk: PbIfIbCKMIA  aBUALMOHHbIA TeXHUYECKUIA Konnegx - ununan
(hefepanbHOro rocyfapCTBEHHOro OHOIKETHOro 006pa3oBaTe/ibHOr0 YUYPeXAeHUsS BbICLLEr0
obpa3oBaHMA «MOCKOBCKWIA TrOCYAapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET rpaxAaHCKON
asnayum» (MITY TA).

Mporpammy cocrtasun.

beccoHoBa H.E., npenogaBatens Poinbckoro ATK - gounnana MI'TY TA

PeugeH3eHT:

Pycosa XX.A., npenogaBaTenb Poinbckoro ATK - unnana MI'TY TA

Pabouasi nporpamma o6¢cyxjeHa 1 ogobpeHa Ha 3acefjaHuu LMKNoBoin komuccum OTA,.
MpoTokon Ne /4 X oT « J-S» oYy 2024 .

Mpepcepatens LMKNOBOM Komuccun OTA ~ beccoHoBa H.E.

Pabouas nporpammMa pacCMOTpPeHa N peKOMeH0BaHa METOANYECKUM COBETOM KOJeXa.
MpoTokon Ne OT «X Y » 2024 1.

MeToauct -Xy irj [/ CenesHeBa A.E.
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1. Obuias xapakTepucTnka paboyeil nporpamMmel
06weobpasoBaTesibHOM AUCLMNNIVHBI «Buonornsa»

1.1. MecTo AUCUMMNINHBI B CTPYKTYpe OCHOBHOW MPOeCCUOHasIbHOM
obpasoBaTesibHOM NPorpaMmmbi:

Obuweobpa3osatensHas avcumnamHa OY[O.09 «buonorus»  ABnseTcs
06s3aTeNIbHOM  4YaCTblo  06Lle0bpa3oBaTe/IbHOro0  UMKia  06pa3oBaTesibHON
nporpammel B cootBeTcTBMM Cc  PIrOC no cneynansHoctn  09.02.01
KoMNbHOTEPHbIE CUCTEMbI 1 KOMIEKCHI.

1.2. Llenn 1 nnaHnpyeMble pe3ynbTaTbl OCBOEHMS AUCLIAM/INHbI:

1.2.1. Uenu v 3agavv gUCLUNINHBI

CofiepXaHve nporpamMmmMbl 06L,e06pa3oBaTe/ibHON AUCUUNINHBI «Broforusy»
HanpaB/eHO Ha AOCTWXKEHWe CrefyrowWmx uenei: ¢opmmupoBaHuie Yy CTYLEHTOB
NPeacTaBfeHnss 0 CTPYKTYPHO-(DYHKLMOHANIbHON OpraHu3auumn >KuBbIX CUCTEM
Pa3HOro paHra Kak OCHOBbl MPUHSATUS PeLleHWin B OTHOLLEHWN OOBLEKTOB XKMBOM
MpUPOAbI 1 B NPOM3BOACTBEHHbIX CUTYaLUSX.

3agauv gUCumn/IvHbI:

1) cthopmupoBaTb MOHMMaHWE CTPOEHUS, MHOroobpasvs M 0COBGEHHOCTEN
XXMBbIX CUCTEM Pa3HOr0 YPOBHSI OpraHM3aumun, 3aKOHOMEpPHOCTel NpoTeKaHMs
OVONOrNMYeCKUX MpPOLECCOB WM SBMIEHWIA B OKPYXKatoLlein cpepde, LENOCTHOW
Hay4YHOW KapTWHbI MMpa, B3aMMOCBS3W WM B3aMMO3aBUCUMOCTU ECTECTBEHHbIX
HayK;

2) pa3BUTb YMEHUs ONpefensiTb >XMBble 00bLEKTbI B MPUPOAE; NPOBOAUTHL
HabNto4eHNS 3a IKOCUCTEMAaMU A1 BbISB/IEHUS! €CTECTBEHHbIX W aHTPOMOreHHbIX
N3MEHEHWI, NHTEPNPETNPOBATL Pe3y/bTaTbl HAOFOAEHWNA,

3) copMMpoBaTb HaBblKM MNPOBEAEHWNA MPOCTEMLLMX OMONOrMYECKMX
9KCNEePUMEHTa/IbHbIX  UCCNefoBaHUIn € COOMOAeHMEM MNpaBun  6e30MacHoro
obpalLeHns ¢ o6beKTamy 1 060pyA0BaHNEM,;

4) pa3BUTb YMEHWS UCMOMb30BaTb  MH(OPMaLU0  B1OMOrNYECKOro
XapakTepa 13 pasinyHbIX NCTOYHMKOB,;

5) copmupoBaTb  YMeHUs  MPOrHO3MpOBaTb  MOCMEACTBUS  CBOEMN
[eATeNbHOCTU MO OTHOLLEHWUIO K OKPY)KatoLLein cpefe, COGCTBEHHOMY 3[0POBbLIO;
000CHOBbIBaTb 1 COOMHOAATL Mepbl MPOMPUNAKTUKM 3ab0/1eBaHMIA.

6) cthopmMMpoBaTb MOHUMAHME 3HAYMMOCTN AOCTUXKEHWUA OGUONOrNYECKOU
HayKn W TEXHOMOMMI B MPaKTUYECKON [eATeNbHOCTM YeflioBeKa, pasBUTUM
COBPEMEHHbIX MEANLMHCKNX TEXHONOIMIA U arpoBUOTEXHONOTUIA.

1.2.2. TlnaHupyemble pe3ysbTaTbl OCBOEHWA 006LleobpasoBaTelIbHOM
Ancunniivibl B cootBeTcTBMK ¢ PIOC CI1O 1 Ha ocHoBe PITOC COO



Koa n
HauMeHOBaHue
hopMUpyembIX
KOMMeTeHU WA

OK 01. Bbibupatb
Cnoco6bl peLLeHns
3afay
npoeccnoHanbHo
N nesaTensHOCTH
NPUMEHUTENBHO K
pasINYHbIM
KOHTeKCTaMm

MnaHupyemble pe3ynbTaTbl OCBOEHUS ANCLUUNINHDI

O6uwunel

B yacTn TpynoBoro BocnmMTaHuA:

- TOTOBHOCTb K TPyAy, OCO3HaHue
Tpygonobue;

- TOTOBHOCTb K aKTWMBHON [AeATeNIbHOCTM TEXHONOTUYECKONW M1
couManbHOW  HamnpaBNEeHHOCTW,  CMOCOOGHOCTb  WHULMUPOBATD,
naaHMpoBaTb U CaMOCTOATE/IbHO BbINOMHATL TaKyt0 4eATENIbHOCTb;

- UHTepec K pa3nyHbIM chepaM NpogeccnoHanbHOM AesTENbHOCTH,
OBnageHne yHuBepcanbHbIMU Yy4YebHbIMM MO3HaBaTE/IbHbIMU
LEeNCTBUSAMN:

a) 6a3oBble NOrMyecKme 4eNCTBUSA:

- CaMOCTOATeNbHO (hOPMYNMPOBaTb M akKTyanu3mpoBaTb MNpobnemy,
paccmatpuBaTb €e BCECTOPOHHE;

- yCTaHaB/MBaTb CYLIECTBEHHbIA MNPU3HAK WM OCHOBaHWUA [ANA
CpaBHEHMS, Knaccupukauum n 0606w eHns;

- ONpeaensiTb Uenn AeATeNbHOCTW, 3ajaBaTb napameTpbl U KpUTepun
NX BOCTUXEHNS;

- BbISIBNATb 3aKOHOMEPHOCTW U NPOTUBOPEYNS B paccMaTpuBaeMblX
SABNEHUSX;

- BHOCWUTb KOPPEKTMBbI B AESATENIbHOCTb, OLleHWBaTb COOTBETCTBME
pe3ynbTaTOB LefIAM, OLLeHUBaTb PUCKN NOCNEACTBUI LeATENIbHOCTY;

- pasBuMBaTb KpeaTUBHOE MbILUJEHNE NPU PELUEHUN >KU3HEHHbIX
npo6nem

6) 6a30Bble UccnefoBaTe/IbCKNE AencTBUA:

- BNafeTb HaBblKaMW Y4eOHO-UCCMeA0BaTENbCKON W MNPOEKTHOWM

LEeHHOCTN MacCTepCTBa,

AucunnnuHapHble?

- ChOpMMPOBAHHOCTb 3HAHW O MecTe M ponnm 6uonorun B

CUCTEME HAyYHOro 3HaHM$; (YHKLWOHANbHOW rpaMOTHOCTM
YeN0BEKA /191 PELLUEHMS XXMU3HEHHbIX NPOBEM;
COPMMPOBAHHOCTL  YMEHWS  packpbiBaTb  COJAEpXKaHue
OCHOBOMONAarawwWmx 6GUONOTUYECKUX TEPMUHOB U  MOHATWIA:
XW3Hb, KNeTKa, TKaHb, OpraH, OpraHuWaMm, BuA, MNONyNAuus,

aKocucTeMa, 6MOLEHO3, buoctepa; MeTabonmam (0OMeH BellecTB
N npeBpalieHWe 3Hepruu), romeoctas (camoperynauus),
6uocuHTe3 06enika, CTPYKTYpHas OpraHu3auusi >XMBbIX CUCTEM,
OVNCKPETHOCTb, camoperynayms, caMoBOCNpoun3BeeHne
(penpopykuus), HacnefCcTBeHHOCT, N3MEeHUYNBOCTD,
3HEpPro3aBMCUMOCTb, POCT U pa3BMTUE, YPOBHEBAA OpraHm3auns,
ChOPMUPOBAHHOCTb  YMEHWA  pacKpblBaTb  COAepXKaHue
OCHOBOMoONaratWmx OUONOTMYECKUX  TEOpUn U runoTes:
KNETOYHOW, XPOMOCOMHOW, MYTaLMOHHON, 3BONOLMOHHOIA,
NMPOUCXOXAEHNA XKN3HN N YeNOBEKA;
- C(hOPMUPOBAHHOCTb YMEHMSA pacKpbiBaTb OCHOBOMOJaratoLime
o6uonornyeckme 3akoHbl U 3akoHomepHoctu (. MeHgens, T.
MopraHa, H./. BaBunoBa, 3. lekkensa, ®. Mionnepa, K. bapa),
rpaHuLbl X MPUMEHUMOCTHU K XXUBbIM CUCTEMAM;
- npuobpeTeHMe oOnbiTa MNPUMEHEHUA OCHOBHbIX METOLOB
Hay4HOro no3HaHusA, UCMNONb3yeMbIX B 6MONOTMN: HabNOLAEHNSA U
OMMUCaHNA XNBbIX CUCTEM, MPOLLECCOB M ABNEHWIA; OpraHM3aunm v
nposefeHns  GMONOTMYECKOrO  3KCNEpPMMEHTa,  BblABMXKEHUSA

1 Yka3sbiBawTCsA NIMYHOCTHblE U MeTanpegMeTHbie pe3ynbTaThl u3 ®rOC CO0 (B nocnegHei pefjakumm oT 12.08.2022) B OTrnaronbHoi opme,
(opmmpyembie 0buweobpa3oBaTeIbHON AUCUUNIVHOW

2 ncumnnuHapHsle (NpeaMeTHble) pe3ynbTaThl YKasbiBawTCA B COOTBETCTBMM C METOAMKOW npenofaBaHvst AUCLMMNHDI



OK 02.
Mcnonb3oBath
COBPEMEHHbIE
CpefcTBa NOMUCKa,
aHanmsau
NHTepnpeTaunn
NHopMaLmn 1
NHOPMaLNOHHbIE
TEXHO/I0rnmn ans
BbINOJIHEHNA 3a4ay

NeaTeNnbHOCTW, HaBblKaMyW paspeLleHns npoonem;

- BbIBNAATb MNPUYUHHO-CNEACTBEHHbIE CBSI3M W aKTyanu3npoBaTb
3aflavy, BblABUraTb rMNOTe3y ee pelleHns, HaXo0AUTb apryMeHTbl Ans
fOKasaTeNbCTBa CBOMX YTBEPXAEHWI, 3ajgaBaTb MapameTpbl MU
KPUTEPUN PELLEHUS;

- aHaNM3MpoBaTb NOMYYEHHbIE B XOA€E PELUEeHNs 3afayn pe3ynbTaThl,
KPUTUYECKM OLUEHMBATb WX AOCTOBEPHOCTb, MPOrHO3MPOBATH
N3MEeHEHNE B HOBbIX YC/OBUSX;

- YMeTb MEpPeHOCUTb 3HaHWA B MO3HaBaTeNlbHYK W MNPaAKTUYECKYH
06/1aCTN XXU3HELEeATENIbHOCTH;

- YMETb MHTErpupoBaTh 3HAHWSA W3 Pa3HbIX NPeAMeTHbIX 06nacTei;

- BblABUraTb HOBble WAew, npepnaraTb OPUrMHaNbHble NOAXOAbl W
peleHns;

- CNOCOGHOCTb UX MCMONb30BaHNS B MO3HABATENbHOM U COLMANbHOM
npakTuke

B 0611acTW LEHHOCTM HAYyYHOT0 MO3HAHUSA:

CPOPMMPOBAHHOCTb ~ MUPOBO33PEHUS,  COOTBETCTBYHOLLEFO
COBPEMEHHOMY YPOBHIO Pa3BUTKSA HayKW M 06LLECTBEHHON NpaKTUKK,
OCHOBAHHOr0 Ha Auanore KynbTyp, CMOCOGCTBYHOLLEFO OCO3HAHUIO
CBOEro MecTa B NONUKYNbTYPHOM MUPE;

- COBEpLIEHCTBOBaHME $3bIKOBOW W UMTATENbCKOW Ky/nbTypbl Kak
CPefCTBa B3aUMOLENCTBUSA MEXAY NOAbMU 1 MO3HAHWUSA MUPa;

- 0CO3HaHWE LEHHOCTU HaAy4yHOW [eATeNbHOCTW, T[OTOBHOCTb
OCYLLECTBNATL MPOEKTHYK U UCCNeL0BaTENIbCKYH [eATeNbHOCTb
WHAWBMAYANbHO W B Tpynne;

rMnoTes, BbIABAEHUS 3aBMCUMOCTM
BEIMYMHAMM,  OODBACHEHUS  MONYYEHHbIX
(hopMynmMpoBaHUsS  BbIBOLOB C
NOHATWI,TEOPUIA N 3aKOHOB;

ChOPMUPOBAHHOCTb  YMEHUS  BbILENSATb  CYLLECTBEHHbIe

NPU3HaKNW  BUPYCOB, KMNETOK  MPOKapuoT X 3YKapuoT;
OLHOKNETOYHbIX W  MHOFOKNETOYHbIX OpPraHu3moB, BWAOB,
61OreoL,eHO30B M 3KOCUCTEM; OCOBEHHOCTWM npoueccoB 06MeHa
BELEeCTB W TMpeBpaleHns 3JHeprum B KNeTKe, (OTOCMHTES3],
NNacTUYeCKOro W  3HepreTMyeckoro o6MeHa, XeMOCMHTe3a,
MUTO3a, Meio3a, OMNJ0AOTBOPEHUSA, Pa3BUTUA U PasMHOXEHWUS,
WHAUBUAYANIbHOTO pa3BUTUS opraHusma (OHTOreHesa), 60pb6bI 3a
CYLLecTBOBaHWE, eCTeCTBEHHOro 0T6opa, BUA006pa30BaHUS,
NPMCNOCco6/1eHHOCT OpraHnM3MoB K cpege 06MTaHWA, BAUAHUSA
KOMMOHEHTOB  3KOCWUCTEM, aHTPOMOrEHHbIX W3MEHEHWA B
9KOCUCTEMAxX CBOEM MEeCTHOCTW, KpPyroBopoTta BelecTB MU
npespaLleHue aHeprumn B buocgepe;
- chOpMMPOBAHHOCTb YMEHUS pellaTb 6MONOrMYecKne 3agauu,
COCTaBNATb FEHOTUMMYECKNE CXEMbl CKpewMBaHUS ANS pasHblX
TUMNOB HacnefoBaHMA MPU3HAKOB Yy OPraHn3MoB, COCTaBMATb
CXeMbl MepeHoca BelecTB WM 3Heprum B IKocucTeMax (Lenu
NUTaHUs, NULLEBbIE CETU)

ChOPMUPOBAHHOCTb  YMEHWIA  KPUTUYECKU  OLEHMBaATb
NH(OpMaLUo  GMONOrMYECKOro  COAEepXKaHus,  BKIHOYAKLW YO
nceBAOHay4YHble 3HAHUSA M3 pasINYHbLIX UCTOYHWKOB (CpeAcTBa
MacCOBOM MHGOpMaL MK, Hay4YHO-MONYNAPHbIE MaTepuanbl);

WHTEpNpeTupoBaTb  3TUYECKME  acneKTbl  COBPEMEHHbIX
nccnefoBaHnii B 6Monorun, meanLnHe, 6UOTEXHONOMNK;

paccmatpuBaTb  rnobanbHble  3KONOTMYecKue npobnembl
COBPEMEHHOCTM, (OPMMUPOBAaTL MO  OTHOLUEHWKD K  HUM
COOCTBEHHYIO MO3ULMIO;

C(HhOPMMPOBAHHOCTb

MEXJy uccnesyembimMu

pesynbTaToB MU
NCMOMb30BAHMEM  Hay4HbIX

COOCTBEHHbIE
6

YMEHWn  co3paBaTb



npogeccuoHanbHO
 0eaTenbHOCTM

OK 04.

O PeKTMBHO
B3aMMO/eincTBOBAT
b 1 paboTaTtb B
KO/INeKTMBE U

OBnafieHVe YHUBepPCa/lbHbIMU Y4yebHbIMW MO3HaBaTe/IbHbIMU
NeNCTBUAMMN:

B) paboTa ¢ nHgpopmaymei:

- BnaZeTb HaBblKaMM MNONyYeHUs WHQoOpMaLMmM W3 UCTOYHUKOB
pasHbIX TWUMOB, CaMOCTOATE/NIbHO OCYLEeCTBAATb MOWUCK, aHanius,
cucTemaTum3aumnio U MHTepnpeTauuio MHMOpMaLMmn pasinyHbliX BULOB
n hopm npencTaBneHns;

- cO34aBaTb TEKCTbl B Pa3/IMYHbIX (hopMaTax C y4eTOM Ha3HayeHus
MH(OpMaUUmn 1 LeneBoin ayagutopumn, Belbupas onTuManbHy Gopmy
npeAcTaBNeHNS U BU3yanu3auuu;

- OUeHMBATb [OCTOBEPHOCTb, NErMTUMHOCTb WH(poOpMauun, ee
COOTBETCTBME MPaBOBbIM Y MOPaNbHO-3TUYECKMM HOPMaM;

- UCNO/MIb30BaTh CPeAcTBa NHOPMALMOHHBIX U KOMMYHUKALMOHHbIX
TEXHONOTUA B peWeHUN KOTHUTUBHbBIX, KOMMYHWUKATUBHbIX MU
OpraHu3aLMOoHHbIX 3aja4 ¢ cobngeHemM TpeboBaHWI 3proOHOMUKMN,
TEXHUKW 6e30MacHOCTU, TMIMeHbl, pecypcocbepeXkeHuns, npaBoBbIX U
3TMYECKUX HOPM, HOPM MH(OPMaLNUOHHOK 6e30MacHOCTH;

- BNafleTb HaBblKamMy pacrno3HaBaHUA 1 3aWwnTbl UHPOPMaLUN,
NH(OPMaLMOHHONM 6e30NaCHOCTUN TNYHOCTH;
rOTOBHOCTb K CaMOpasBUTUIO,

camoonpeseneHuto;

-0OBflafleHne HaBblkaMu Y4yebOHO-ucCnefoBaTeIbCKO, MPOEKTHOW 1
couMnanbHOM feATeNbHOCTH;
OsBnageHune YHUBepcarbHbIMN
0eNCTBUAMMN:

6) coBMeCcTHadA AeAaTe/IbHOCTb:

- MOHMMaTb W WUCNOMb30BaTb
WHAMBUAYANbHOW paboThl;

- NPUHMMaTb LW COBMECTHON [eATeNbHOCTU, OPraHM30BbIBaTb M
KOOPAMHUPOBATb [ENCTBUA MO ee AOCTMXKEHUIO: COCTaBNATb MNaH
0eVCTBUIA, pacnpefensitb poan € Y4eTOM MHEHWI Y4yacTHMKOB
06CyXaaTb pe3ynbTatbl COBMECTHON paboThl;

CaMOCTOATE/IbHOCTHU n

KOMMYHUKaTUBHbLIMU

npeMmyLecTBa KOMaHAHON U

MUCbMEHHbIE N YCTHble COOOLLEHNA Ha OCHOBE OWOMOrMYECKOW
MHpOPMALMM M3  HECKONbKMX  WUCTOYHWMKOB,  TPaMOTHO
NCMOMb30BaTb MOHATUIHbLIA annapaT 6monorumn

- npuobpeTeHWe OMbiTa MPUMEHEHUS OCHOBHbIX MeTOAOB
Hay4YHOro NO3HaHUS, NCMONb3YEMbIX B BMONOTNN: HABMOAEHUS 1
OMUCaHMNA XXUBbIX CUCTEM, MPOLLECCOB U ABNEHUA;

- opraHusayuMy n npoBefeHns OUONOrNMYeCKOro 3KCNepuMeHTa,
BbIABMKEHNA  TUMOTe3,  BbISIBNEHUS  3aBUCMMOCTU  Mexay
nccnegyembiMu BEIMUYMHAMMU, 06BACHEHNA  MONYYEHHbIX
pe3ynbTaToB U (POPMYIMPOBaHUA BbIBOAOB C WCMO/Mb30BAHNEM
Hay4HbIX MOHATUIA, TEOPUIA N 3aKOHOB



OK 07.
CopeiicTBOBaTb
COXPaHeHUHo
OKpYy>XXatoLei
cpegbl,
pecypcocbepexxeHu
t0, NPUMEHSATD
3HaHuA 06
N3MeHeHNn
Knnmara,
NPUHLMNbI
6epexnmeoro
NpPon3BOACTBA,
3PPEKTUBHO
JlecTBOBaTHL B
ypesBblUaliHbIX
cUTyaumax

- KOOPAWHMPOBATb W BbINOMHATL PaboTy B YCNOBMAX peasbHOro

BUPTYaSIbHOr0 1 KOMBMHUPOBAHHOIO B3aUMOLENCTBUS;
OCYLLeCcTBNATbL  MO3UTUBHOE CTpaTerMyeckoe rMoBefeHMEe B

pas3fiMyHbIX CUTyauusax, MPOSABNATbL TBOPYECTBO M BOOOpaxeHwue,

ObITb MHULMATUBHbLIM

OBnageHne yHUBepcasibHbIMU PErynaTUBHbIMU AeliCTBUAMMN:

r) NPUHATKE Cebs N APYTruX NOLen:

- NPUHMMaTb MOTUBbLI W aprymeHTbl APYrux /MOAein npu aHanmse

pe3ynbTaToB LeATe/IbHOCTU;

- MpM3HaBaTb CBOE NMpaBO 1 NpPaBO APYrUX NHOAENR Ha OWNOKK;

- pa3BMBaTb CNOCOOHOCTb NMOHMMATb MUP C NO3ULUKN APYTrOro

4enoBeKa,;

B 06nacTy 3K0N0rMyYecKoro BoCNMTaHusA:

- chopMMPOBaAHHOCTb

3KONIOTMYECKOW  KyNMbTypbl, MOHUMaHUe
B/IVUAHNA COLMANbHO-3KOHOMMWYECKMX MPOLECCOB Ha COCTOAHUE
NPUPOAHOM W  CcOUManbHOW  cpefbl, O0OCO3HaHMEe Trnob6anbHOro

XapakTepa 3K0/I0rMyeckux npobnem;

- NlaHXpOBaHMe W OCYLLEeCTB/IEHME [elCTBUIA B OKpYXXaloLWweid cpese
Ha OCHOBE 3HaHWA Lefiell YyCTONYMBOIo pa3BUTUA Ye/l0BEYeCTBa,;
aKTMBHOE HEenpuaTue [eNCTBUIA, NMPUHOCALLUX Bpes OKpy>KatoLlien
cpege;

- YMEeHWe TMpPOrHO3MpoBaTb Heb6NaronpusiTHbie  3KOMOrMYecKme
nocneacTBUS NpesnpUHUMAaeMbIX AeACTBUIA, NpefoTBpaLaTh UX;

pacluvpeHue onbITa AesTeNbHOCTH 3K0/IOTNYeCcKOiA
HanpaBNeHHOCTH;

- OB/lafieHmne HaBblKaMun y4ebHO-1ccnefoBaTeIbCKOM, NPOEKTHOM U
coumanbHol feATeNnbHOCTH;

- C(hOPMMPOBAHHOCTb YMEHWUA MPUMEHATb MOMYYEHHbIE 3HAHUS
AN 00bSCHEHMWS OMONOrMYECKUX MPOLIECCOB W SIBNEHWUA, ANs
NPUHATUS NPaKTUYECKUX PELIEHWI A B MOBCEAHEBHON >XMW3HW C
Lenbto obecneyeHns 6e30MacHOCTM CBOEr0 340POBbSA U 340POBbLS
OKpy>Xarwux nwaen, cobnogeHns 340poBOro obpasa >KMU3HU
HOpPM FpPamMOTHOrO NOBEAEHMA B OKpYXXatoLwe NPUPOAHON cpese;
- MNOHUMaHMe Heob6X0AMMOCTU UCMOMb30BAHUS  AOCTVKEHWIA
COBPEMEHHON 6MONOrMM N BUOTEXHONOTUI ANS paunOHaNbHOIO
NPMPOAON0/b30BaHUS



Kog n
HanmeHoBaHue
hopMUpyeMbIX
KOMMeTeHL N

MK 1.2,

MK 3.1.

MnaHupyemble pe3ynbTaTbl OCBOEHUS AUCLUMNNHBI

Pa3pa6aTbIBaTb CXEMbl INEKTPOHHbLIX yCTpOIZCTB Ha OCHOBE
NHTErpasibHbIX CXeM pa3HOI7I CTeneHn nHTerpaunn B COOTBETCTBUN
C TEXHUYECKUM 3alaHNEM.

[1poBOANTL KOHTPO/Ib MapaMeTpoB, ANAarHOCTUKY K
BOCCTaHOBJ/IEHNE pa60TOCI'IOCO6HOCTI/I LI,I/IdI)pOBbIX yCTpOI‘/'ICTB
KOMIMbKOTEPHbIX CUCTEM U KOMI/IEKCOB.



2. CTpyKTypa 1 cogep>aHune o6LLeobpasoBaTe/ibHON ANCUUNNHBI
2.1. Ob6beM gUCUMMNNNHBI N BUABI Y4eOHOW paboThbl

Bug yyebHol paboThl O6bem B yacax
O6bem obpasoBaTenbHO NporpaMmMbl AUCLUNTNHbI 38
B T.4.
OcHoBHOE cofepxxaHue 38
BT. Y.
TeopeTnyeckoe obyyeHune 36
B T.4. NpOhecCUOHaNIbHO-OPNUEHTUPOBAHHOE COfepXKaHue 6
MpomeXxyTouHaa atrectaunsa (AU epeHLMpoOBaHHbIA 3a4eT) 2
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HanmeHoBaHue
pasgenos u TeM

1

Copep>kaHue y4yebHoro matepumana (OCHOBHOe M NpodecCnoHabHO-0PUEHTUPOBAHHOE),
nabopaTopHble U NpPaKTUYeCcKne 3aHATUA, NPUKNAAHON MoAyNb (MPU Hanuynm)

2.2. TemaTM4eCcKWiA NMnaH 1 cofep>kaHne ANCUUMNINHBI

2

Pa3.qej'| 1. KneTtka - CprKTypHO-beHKLI,I/IOHaI'IbHaFI eanHnLua >XnBoro

Tema 1.1.
buonorua kak
Hayka. O6uias
XapakTepucTuka
YXXU3HU

Tema 1.2.
CTpYyKTYypHO-
PYHKUMOHabH
as opraHmusaums
K/eToK

Tema 1.3.
CTpyKTypHO-
(MYHKLUMOHa/bH
ble haKTopbI
HacneACTBEHHOe
™

OcHOBHOE cofeprkaHune

TeopeTnyeckoe obyyeHMe:

CoBpeMeHHbIE 0Tpacn GUONOTrMYECKNX 3HAHUI. CBA3b 6MONOTUN C APYTUMMN HAyKaMn: BUOXUMMKS,
6uodnsnka, 6MOHUKa, reHoreorpadmsa n ap. Ponb 1 mecto 6nonorum B hOPpMMUPOBaHNN COBPEMEHHO
Hay4YHOWN KapTWHbI MUpa. Y pOBHU OpraHu3aLuu XXnBoin matepumn. O6LLas XxapakTepucTmKa Xn3HW, CBONCTBA

YKMBbIX CUCTEM. XUMUYECKNI COCTaB KNeToK

OCHOBHOe cofepxxaHue

TeopeTnyeckoe o0byyeHume:

KnetouHas Teopus (T. LWBaHH, M. LW neligeH, P. BupxoB). OCHOBHbIe NOMI0XEHUS COBPEMEHHOMN K/IETOYHOM
Teopuun. TUNbl KNeTOYHOW OpraHn3aummn: NPoOKapnuoTUYECKUA N 3yKapnoTuyecknii. OHOKNETOYHbIE 1
MHOTOK/IeTOYHble opraHu3mbl. CTpoeHWe NPOKapMOTUYECKOW KneTKN. CTpOeHMe 3yKapuoTUYeCKON KNeTKu.
HekneTouHble hOpMbl XXU3HU (BMpPYChI, bBakTepuodgarn). BupycHble n 6akTepuansHble 3ab6onesaHus. O6uwmne
MPUHLKNbI UCMONb30BaHNA NeKapCTBEHHbIX BeLlecTB. OCO6eHHOCTN NPUMeEHEHNS aHTUONOTMKOB.
MpencTaBneHne YyCTHbIX COO6LWEHNI ¢ npe3eHTaLueid, NOArOTOB/IEHHbIX NO MEPEYHI0 NCTOYHUKOB,

peKOMEHAOBAHHBIX NpenoaaBaTeNEM

OcCHOBHOe cogepxaHune

TeopeTnyeckoe oby4eHue:

XpomocomHasa Teopust T. MopraHa. CTpoeH/e XpOMOCOM. XPOMOCOMHbI Habop KNeTOK, FOMOIOTUYHbIE W
HEroMo/sIorMYHbIe XPOMOCOMbI, FanIoUAHbIA 1 AUNAoMAHbIA Habop. HyknenHosble kucnotel: AHK, PHK
Hax0oX/eHue B KNeTKe, UX CTPOeHUe N PyHKLMMU. MaTpuyHblie NPoLEeCcChl B KNeTKe: pennmkayus, 6uocmHTes

6enka, penapauus. FCeHeTUYECKMiA Kof 1 ero cBoiCTBa. PelleHne 3aay Ha onpeaeneHune

nocnenoBaTtesibHOCTU HYKNeoTnaos, aMMHOKMUCNOT B HOPME N B CiyYae U3MEHEHUA NOCNeN0BaTeIbHOCTH

Hykneotugos AHK

O6BbeEM
YyacoB

10

dopmnpyemble
KOMMeTeHUNN

4

OK 2

OK-1
OK -2
OK -4

OK-1
OK -2
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Tema 1.4.
O6MeH BeLLecTB
N npeBpawieHne
3Hepruun B
KNeTKe

Tema 1.5.
YKUN3HEHHbIN
LUK KNETKN.
MwnT03. Meiio3

OcCHOBHOe cofepxXaHue
TeopeTnyeckoe oby4veHume: 2
MoHAThe MeTabon3M. ACCUMUNALNA U SUCCUMUNALMUSA - [iBe CTOPOHbI MeTabonmama. Tunbl 06MeHa

BELLeCTB: aBTOTPOMHbIV 1 reTepoTPOPHbLINA, a3p06HbIA U aHa3pO6HbIN. MnacTuyecknii o06MeH. POTOCUHTES.
XemoCuHTe3

OcHOBHOE cogep>xaHue
TeopeTnyeckoe oby4veHume: 2
KneTouHbli LuKn, ero nepmobl. MuT03, ero cTagumn n nponcxogsiime npoweccol. buonornyeckoe

3HayeHne MuUTo3a. Meiio3 1 ero ctaguu. MNMosegeHne xpomocom B Melio3e. KpoccuHrosep. buonornyeckuii
CMbICNT Meil03a MONeKynspHbli YPOBEHb OpraHu3aLuy XXnsoro

Pasgen 2. CTpoeHue N yHKUMK OpraHnimMa 10
Tema 2.1. OcHoOBHOEe cofep>kaHue 2
CTpoeHune TeopeTnyeckoe oby4eHue: 2
opraHusma MHOrOKNEeTOUYHblEe OpraHn3Mbl. B3anMOCBS3b OPraHoB U CUCTEMbI OPraHOB B MHOTOK/1ETOYHOM OpraHu3me.
FomeocTa3 opraHusMa u ero nogaepXkaHune B NpoLecce XXn3HefesTe/IbHOCTU
Tema 2.2. OCHOBHOe coflep>kaHue 2
dopmbl TeopeTnyeckoe obyyeHue: 2
pasMHOXeHUsA ®opMbl pasMHOXEHNS OpraHM3mMoB. becrnonoe 1 N0N0BOe pa3sMHOXeHUe. Buabl 6eCcnonioro pasMmHOXeHNS.
OpraHM3moB lMonoBoe pasmMHOXeHUe. [ameToreHes y XuUBoTHbIX. CnepmartoreHes n ooreHes. CTpoeHue nonoBbIX
KneTok. Onnog0TBOpPeHue
Tema 2.3. OcHOBHOE cofep>kaHue
OHTOreHes TeopeTnyeckoe obyyeHue: 2
pacTeHuniA, NHavBuAayanbHoe pa3BuTne opraHM3MoB. AMOpUoreHes v ero cragmu. MocTaMbpuoHanbHbIn Nepuos.
XXWUBOTHbIX U CTtagun nocTaMbpMOHaNbHOI0 PasBUTUA Y XKMBOTHbLIX M YenoBeka. Mpsamoe 1 HenpsiMoe pasBuTue.
yesioBeKa Bruonornyeckoe ctapeHne n cmeptb. OHTOreHe3 pacTeHuii
Tema 2.4. OcHoBHOE coaepxxaHue 2
3aKoHOMepHOCT  TeopeTunyecKoe oby4yeHue: 2
n HacnegoBaHust OCHOBHbIE MOHATUA FreHETUKN. 3aKOHOMEPHOCTM 06pa3oBaHua rameT. 3akoHbl . MeHpaens
CuenneHHoe (MOHOrMbGpMaHOE N NONNTMGPUAHOE CKpelnBaHme). Baanmopgeincteme reHoB. 3akoHbl T. MopraHa.

OK-2

OK-2
OK-4

OK-2
OK-4

OK-2

OK-2
OK-4

OK-2
OK-4
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HacnegoBaHue CuenneHHoe HacfiefoBaHMe TeHOB, HapyLlieHne cuenieHna. HacneposaHue NPM3HaKoB, CUENMIEHHbIX C
npn3HakKoB nosiom

Tema 2.5. OcHoOBHOe cofepkaHue 2 OK- 1
3aKOHOMepHOCT  TeopeTU4ecKoe 00y4YeHue: 2 OK-2
M U3MeHYMBOCTU VI3MEeHUYMBOCTbL NPU3HAKOB. Buabl MSMEHUYMBOCTU: HaCcNeACTBEHHAsA U HeHacneACcTBEHHasA. 3aKoH OK -4

rOMONOrNYeCKUX PsJoB B HACNeACTBEHHOW n3MeHuynBocTun (H.N. BaBnnos). MyTaumoHHas Teopus

M3MEHUYMBOCTU. Buabl MyTaumii n NpuYmMHbl UX BO3HUKHOBEHMA. KapuoTun yenoseka. HacneacTBeHHbIe

3aboneBaHnsa yenoseka. [eHHble U XPOMOCOMHbIe 60/1e3HN YesnioBeKa. B0/1e3HU ¢ HacneLCTBEHHOA

npeApacnofioXXeHHOCTbI0. 3HAYeHNe MeANLMHCKOW FeHeTUKN B NPeLOTBPaLLEHUN Y NEYEHUN TEHETUYECKNX

3ab60/1eBaHNI YenoBeka.
Pasgen 3. Teopua aBoaoLUN 6
Tema 3.1. Nctopu! OCHOBHOe coaepkaHue 2 OK-2
3BOJIOLUMOHHOI0O  TeopeTuyecKkoe obydeHue: 2 OK-4
YYEHUSA. MepBble 3BOMOLMOHHBIE KOHUenuun (XK.B. Slamapk, X.J1. BrodhoH). 3sonounoHHas Teopus Y. LapsuHa.
Mukpossontoumna CuHTeTUYECKas Teopus 3BONOLUN 1N ee OCHOBHbIE MOMOXEHUA.

Mukpoasonwouua. Monynauns Kak afemeHTapHas eguHuLa 3BonoLMn. MeHeTUYeCKMe OCHOBbI 3BOOLMUN.

AneMeHTapHble (PaKTOpPbl 3BOMOLMMN. ECTECTBEHHbIN 0T60P - HanpaBAAOLWMIA PaKTOp 3BONHOLUN.

Bunpoobpa3oBaHue Kak pe3ynbTat MAUKPO3IBOHOLUN.
Tema 3.2. OcHoBHoOe coaep>kaHue OK-2
MakposBontouyus. TeopeTuyeckoe obyyeHue: 2 OK -4
Bo3HMKHOBeHMe n Makpoasonouma. Popmbl U OCHOBHbIE HanpasneHns makpoasontounm (A.H. Cesepuos). MNyTu
pasBUTME XU3HU  [OCTVMXKEHMA 6uonornyeckoro nporpecca. CoxpaHeHme 6mopasHoobpasns Ha 3eme.
Ha 3emne FMnoTesbl N TEOPUM BO3HUKHOBEHUS XXMU3HM Ha 3emne. MosBneHne NepBbiX KAETOK U UX 3BOMOLUS.

MpokapuoTbl ¥ 3yKapuoTbl. TPONCXOXKAEHNE MHOTOK/IETOYHbBIX OPraHn3mMoB. BO3HNMKHOBEHME OCHOBHbIX

LLapcTB ayKapmoT
Tema 3.3. OCHOBHOe cofep>kaHune 2 OK-2
MpoucxoxaeHne TeopeTnyeckoe oby4eHwMe: 2 OK -4
yenoBeka - AHTpPOMNONOrna - Hayka o 4yenoseke. CucteMaTnyeckoe nonoXxKeHue yenoseka. CxXoAacTBO U OTINUUS
aHTponoreHes

yenoBeKa C XXMBOTHbIMW. OCHOBHbIE CTagumn aHTpOonoreHesa. asonwoynd COBPEMEHHOIO 4Ye/10BEKa.



UenoBeyeckne pacbl 1 UX efUHCTBO. Bpems 1 nyTu pacceneHuns YenoBeka ro naaHeTe.
Mpucnoco61eHHOCTb YeN0BeKa K pa3HbIM YCI0BUSAM Cpefbl

Paspgen 4. 3konornd

Tema 4.1.
JKosiornyeckmne
thaKTopbl U
cpelbl XWU3HN
Monynauus,
coobLlliecTBa,
3KOCUCTEMBbI

Tema 4.2.
Buocepa -
rno6anbHas
akonornyeckas
cucTema.
Bnnaxune
aHTPOMOreHHbIX
(hakKTopoB Ha

6uocepy

OcHoBHOe cofepxXaHue
TeopeTuyeckoe obyuyeHue:

Cpepfbl 06UTaHNs OpraHn3MoB: BOAHasA, Ha3eMHO-BO3yLIHasA, NMOYBEHHAsA, BHYTPUopraHnaMeHHasa. ®usmko-
XUMUYeCKne 0Co6eHHOCTMN cpef 06MTaHMA OpraHn3MoB. Mpucnoco6ieHns OpraHn3MoB K XU3HU B pasHbIX
cpefnax. MoHATUE 3KOMOTNMYecKoro aktopa. Knaccupukayms akonornyecknx gaktopos. Mpasuno
MuUHUMyMa HO. JInbuxa. 3akoH TonepaHTHOCTK B. LWWentopaa. 3Konormyeckas xapakTepucTnka smga u
nonynaumu. SKOM0rMYyeckas HuWa Buaa. SKOMOrMyYeckne xapaktepuctukn nonynaumm. Coobuectsa
aKocucTembl. bruoueHos u ero cTpyktypa. CsfA3n Mexay opraHnsMamu B 6notieHose. CTPYKTYpHbIe
KOMMOHEHTbI 9KOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTbI, pefyLeHTbl. KpyroBopoT BewwecTs Y NOTOK 3Hepruu
B 9KocucTeme. Tpouyeckune yposHu. Tpouyeckume uenu n cetn. OCHOBHbIE NOKa3aTen 3KOCUCTEMBI.
Buomacca n npofykuus. SKonormyeckue nupamubl Yncen, buomaccel 1 aHepruu. Mpasmno nupamuzbl
3Heprum.

PelleHne NpakTUKO-OPUEHTUPOBAHHbIX pacyeTHbIX 3aflaHWii No NepeHoCcy BellecTBa U 3HEPTUX B
3KOCUCTEMAX C COCTaB/ieHMe TPOhUYECKUX Lenei n nupamug 6uomacchl 1 aHeprum

OcHOBHOEe cogepxkaHue

TeopeTnyeckoe obyyeHue:

Buocdepa - xnpas 060n104Kka 3emnan. Passutue npefcrasneHunii o buoctepe B Tpygax B.A. BepHaacKoro.
O6nacTtun 6uoctepbl N ee KOMNOHEHTbI. XX1BOe BelecTBO 6MOChepbl U ero GyHKUNK.

3aKOHOMEpPHOCTK cylwecTBOBaHUs 6uocgepbl. OcobeHHOCTU Broctepbl Kak rnobasbHOR 3KOCUCTEMBI.
[OvHamnyeckoe paBHoBecue B buocgepe. KpyrosopoTbl BELLECTB Y BMOTEOXUMUYECKME LUKIbI.
FnobanbHble 3KONOrMYecKne npobaemMbl COBPEMEHHOCTU. AHTPOMOreHHbIe BO34ENCTBUA Ha Grochepy.
3arpsA3HeHNs Kak BUL aHTPOMOreHHOro Bo34eCTBNA. AHTPONOreHHbIE BO3AeCTBMA Ha aTMocdepy.
BosgeiicTBus Ha rugpocgepy. Bo3geiicTBna Ha nutocgepy. AHTPONOreHHble BO3AENCTBUA Ha 6UOTUYECKME
coobuecTBa. Yrny6/1eHHO M3y4aloTCa OTX0bl, CBA3aHHbIe C aBuanpesnpuaTnamu. Mpakrtuyeckoe 3afaHue
«OTX0A4bl NPOM3BOACTBa». Ha OCHOBE (hefilepanbHOro KnacCMMKaLMOHHOIO Katanora 0TX040B onpeaensatb

KNacc onacHOCTU OTXO/0B; arperaTHoe COCTOSHME U (U3NYECKYI0 (HOPMY OTXOZ0B, 06pasytoLMXcs Ha
pa6ouem MecTe / Ha 3Tanax MPOM3BOACTBA, CBA3AHHbIX C aBManpeanpuaTUSmMu

OK-1
OK-2
OK -7

OK-1
OK-2
OK -7
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Tema 4.3.
BnunaHne
coumanbHo-
3KO/I0FTNYECKUX
(haKToOpOB Ha
300pOBbE
yenoBeka

OcHOBHOe cofepxaHue

TeopeTnyeckoe oby4veHue: 2

3[0pOBbE U ero coctasnfaoLWme. PaKTopbl, NONOXKUTENIBHO Y OTPULLATENIbHO BANAIOLLNE HA OPraHU3M
yenoseka. Mpob6nema TeXHOTeHHbIX BO3AENCTBUIA Ha 340pOBbE Yen0BeKa (3N1eKTPOMArHMTHbIE MO,
ObITOBasA XMMUSA, M36LITOUYHbIE WYMbI, paguauunsa n 1.n.). Ajantawma opraHn3ma YefioBeka K haktopam
OKpy>Xatowei cpebl. MpuHUMNLI (hOpMUPOBaHMA 340p0oBbecOeperatoLero nosegeHmsa. dusnyeckas
aKTUBHOCTb 1 3[0POBbe. BMOXMMUYECKME aCMeKTbl pauoHanbHOro nuTaHua. NpakTuyeckaa pabora Ha
BbIOOP:

1 MpakTnueckasa paboTa «YMcTBeHHad paboTtocnocobHOCTb». OBNageHne MeTogaMu onpesesieHns
nokasaTteneln yMCTBEHHOM paboToCnoCco6HOCTU, 0OBACHEHME NONYYEHHbIX Pe3ynbTaToB U (POPMYyIMpoBaHue
BbIBOZOB (MUCbMEHHO) C UCMO/Ib30BaHNEM HAYUYHbIX MOHATWIA, TEOPUIA N 3aKOHOB

2. MpakTnyeckas paboTa «BnnsHne abnoTnyecknx (HakTopoB Ha yYenoBeka (HU3KME U BbICOKME
Temnepartypbl)». MI3yyeHne MexaHn3moB afjanTalum opraHu3ma YefioBeka K HU3KUM U BbICOKUM

Temnepatypam 1 06bSACHEHME NONYUYEHHbIX Pe3ybTaTOB U (POPMYMPOBaHUE BbIBOAOB (MUCbMEHHO) C
MCNONb30BAHWEM HAYUHbIX NOHATUIA, TEOPWIA N 3aKOHOB

MpogeccnoHanbHO-0PUEHTUPOBAHHOE coflepXXaHune (coaepXkaHue NPUKAaAHOro Moaynsa)
Pasgen 5. buonorusa B >XM3HU

Tema 5.1.
buoTtexHonorumn
B XXM3HU
Kaxkaoro

Tema 5.2
bunoTtexHonormm un
TeXHNYecKune
CUCTEMBI

MpomexyTo4yHas
arrecrauus no
ancuunnnunHe
Bcero:

OcHoBHOe cofepxXaHue 2
TeopeTnyeckoe cofep>xaHue: 2

Pa3BuTre BMOTEXHONOTUIA C NPUMEHEHUEM TEXHUYECKUX cucTem (6UonHXeHepus, bBUONHGpopmaTuka,
OVOHMKA) Y UX NPUMEHEHMNE B XXW3HWN YeI0BEKa, MOUCK 1N aHann3 MHMOpMaL MM 13 pasiniyHbiX UCTOYHUKOB
(Hay4yHas 1 yyebHO-Hay4Has nuTepaTypa, CpeAcTBa MaccoBoi MHMOpMaLmm, ceTb VIHTepHeT 1 apyrue)

OCHOBHOEe cofep>kaHue
TeopeTuyeckoe copepxxaHue: 2
Pa3BuTVE NMPOMbILLIEHHON GUOTEXHONOTUIA 1 ee MPUMEHEHWE B XXM3HWN YesloBeKa, NOUCK U aHan3

NH(OopMaLUn 13 pas3IMYHbIX UCTOYHUKOB (Hay4yHas 1 y4yeOGHO-Hay4Has nutepaTypa, CpeAcTsa MaccoBoOM
NH(popmaummn, ceTb VIHTepHeT u apyrue)

OnddhepeHUnpoBaHHbIN 3a4eT

38

OK-2
OK-4
OK-7
MK 1.2.
MK 3.1.

OK-1
OK-2
OK-4
MK 1.2.
HK 3.1

OK-1
OK-2
OK-4
MK 1.2.
MK 3.1.
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3. YcnoBua peanmsaumm paboyeit nporpaMmbl - 00LLLE06pa3oBaTe/IbHOM
ANCUMNNNHbI

3.1. Tpe6oBaHMA K MUHUMANbHOMY MaTepnanbHO-TEXHUUYECKOMY
obecrnevyeHuo

Peanmsaumsi nporpamMmmbl AUCLAUMNIMHBI TPEOYET HainumMa Yy4eOHOro KabuHeTa
«buonornn»

O6opynoBaHue yyebHOro KabmHera:

1 KnaccHaa focka.
2. Y4ebHble Mocobus n MeToamyeckas nmTtepaTypa.

TexHnyeckue cpeacrTea 06y‘-IeH nA:

1 APM npenogasatens

3.2. NHpopmaynoHHoe obecrnevyeHne obyyeHms
[MepeyeHb  pPeKOMeHAYeMbIX Y4ebHbIX  WU3gaHWi, VIHTepPHET-Pecypcos,
AOMOSTHNTENbHOWN NTUTepaTypbl

OCHOBHbIE UCTOYHUKWN:

1 Buonorms : y4yebHMK W MPaKTUKYM A8 CpefHero npogeccMoHaIbHOro
obpasosaHusa / B. H. ApbiruH [1 ap.] ; nog pegakuveit B. H. ApbirnHa. — 2-

e m3g. — Mockea : WspatenbctBo HOpawnt, 2023. — 378 c. —
(MpodeccroHanbHoe obpasoBaHne). — ISBN 978-5-534-09603-3. — TekcT
. 3NIEKTPOHHbLIN /[ Ob6pasoBaTenbHas nnatgopma KOpanT [canT]. — URL:

https://urait.ru/bcode/511618 (gata obpawieHuns: 13.09.2023).

2. buonorusa. basosblii 1 yrnybneHHbId ypoBHU: 10—11 Kraccbl : y4eOHUK
AN cpefHero obuwiero obpasosaHus / B. H. ApbirvH [u gp.] ; nog obuei
pefjakuvein B. H. ApbirmHa. — 2-e u3g., nepepab. n gon. — Mocksa
N3paTtensctBo HOpawit, 2023. — 380 c. — (O6Le0bpa3oBaTe/ibHbIA LMK).
— ISBN 978-5-534-16228-8. — TeKCT : 3/1eKTPOHHbIN // ObpasoBare/ibHas
nnatgopma HOpant [caiT]. — URL: https://urait.ru/bcode/530646 (pata

obpauieHuns: 13.09.2023).

3. EpemueHko, O. 3. Buonorus: yyeHue o buochepe : yuyebHoe nocobue ans
cpeaHero npodeccuoHanbHoro obpasoBaHus / O. 3. EpemueHKo. 3-e
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https://urait.ru/bcode/530646

n3d., nepepab. u gon. — Mocksa : M3patensctBo FOpant, 2023. — 236 c.
— (MpodeccroHanbHoe obpas3oBaHue). — ISBN 978-5-534-10183-6. —
TeKCT : aneKTpoHHbIN // Obpa3oBatenbHad nnatgopma HOpant [canT]. —
URL.: https://urait.ru/bcode/516507 (nata obpaueHus: 13.09.2023).

BnvHos, J1. H. 3Okonorus: 10—11 Knacchbl : y4eOHUK ana cpegHero obLuero
o6bpasosaHusa / J1. H. banHos, B. B. MNonskosa, A. B. CeMeHua ; nog obuen
pegakumen /1. H. bnavHoBa. — Mocksa : M3patensctBo FOpant, 2023. —
189 ¢. — (O6uieobpasoBaTenibHbIA UMKN). — ISBN 978-5-534-16248-6. —
TeKCT : aneKTPOHHbIN // Obpa3oBaTenibHas nnatopma HOpainT [cailt]. —
URL.: https://urait.ru/bcode/530669 (nata obpatueHms: 13.09.2023).

Ky3HeuoB, J1. M. 3konorua : y4yebHWK W NPaKTUKYMm [NS CpefHero
npodeccnoHanbHoro obpasosaHusa / J1. M. KysHeuos, A. C. Hukonaes. —
3-e u3g., nepepab. 1 gon. — Mocksa : M3patenscteo HOpait, 2023. — 330
c. — (MpodeccroHanbHoe obpa3oBaHne). — ISBN 978-5-534-15544-0. —
TeKCT : aneKTPOHHbIA // ObpasoBatesnibHass nnaropma HOpant [caint]. —
URL.: https://urait.ru/bcode/512200 (pata obpatyeHus: 13.09.2023).

JOonNoNHNTEeNbHbIE NCTOYHUKN:

6.

Buonorna. O6uwaa 6uonormsa: yueb. Ona 10-11 kn. o06weobpasoBsar.
YupexaeHuii: 6a3oBblii yposeHb / ([O.K. benses, .M. BbopoguH, H.H.
BopoHuos v gp.) nog peg. A. Ko bengesa, I M. Obimwnua; Poc. akag,
Hayk, Poc. akag. obpa3oBaHusi, U3A-BO «IpocBelLeHne». - 7-e. u3d. - M. :
MpocselleHune, 2008. - 304 c. : ¢ : wn. - (AKageMUYECKNIA LUKO/bHbIA
y4yebHuK). - ISBN 978-5-09-019091-6

MHTepHeT-pecypchl.

1

2
3.
4

http://www.sbio.info/ Bca 6rnonorus —CoBpeMeHHasi 61M010rus, HayuHble
0630pbl, HOBOCTW HayKM

. http://college.ru/biologiya/

http://www.ecocommunity.ru

. http://school-collection.edu.ru/collection
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4. KOHTpO/ib W OUEHKa pe3ynbTaToB 0CBOEHUsI 06LLeobpa3oBaTe/ibHOM
ANCUMNNNHbI

KOHTpONb M OueHKa pe3ynbTaTOB  OCBOEHWS  06LLeobpa3oBaTe/lbHOM
ONCUMNAMHBLI  PAacKpbIBalOTCA  Yepe3  AUCUMMMNHAPHbIE  pe3y/bTaThl,
HanpaBneHHble Ha (hOpMMPOBaHME OOLLMX MU MPOJECCUOHABbHBIX KomneTeHLuit No
pasgenam u TemaMm CofepXxaHus y4ebHoro matepuana.

O6uwasn Pasgen/Tema Twun oUEeHOYHbIX MePONPUATUNIA
KOMMeTeHUUS

Pasgen 1. Knetka - KoHTponbHaa pabota «MonekynsapHblii
CTPYKTYPHO- YPOBEHb OpraH13aumnm Xnusoro»
(hyHKUMOHaNbHas egnHMLA
XXNBOTO

OK 02 Buonorna kak Hayka. Obuwas  3anofHeHue TabnuLbl ¢ ONUcaHUEM METOZ0B
XapaKTepUCcTUKa XXN3HW MUKPOCKONMPOBAHMUA C UX AOCTOUHCTBAMM

HefocTaTKamu,

3anonHeHune Tabnuubl «Bknag y4yeHbiX B
pas3BuTre 6MoNOrUn»

3anosiHeHMe cpaBHUTENbHON Tabnuubl
CXOZCTBa M PasNyuni XNBOTO U HE XMBOFO

OKO01 CTpyKTypHO- OueHnBaeMas gMcKyccusa rno Bonpocam nekymm
OK 02 (yHKLMOHaNbHas Pa3paboTka MeHTanbHOIA KapTbl MO
OK 04 opraHusauus KneTok KnaccuuKaumnm KneTok v Ux CTPOEHUIO Ha

npo- N 3yKapnuoTU4ecKnxX v no Lapcteam B
MUHW rpynnax

BbinonHeHWe v 3awimMTa NPakTUYeCKUX paboT:
«CTpoeHne KNeTkn (pacTeHUs, XXNBOTHbIE,
rpmbbl) 1 KNETOYHbIE BKAOYEHUA (Kpaxman,
KapoTUHOMABI, XloponaacTa, XpoMonaacTbl)»
lMpakTu4yeckoe 3aHATKe. [peacTaBneHne
YCTHbIX COOOLLEHNI C Npe3eHTaL e,
NOArOTOB/IEHHbIX MO MNEPEYHIO UCTOYHUKOB,
pPeKOMeH/[0BaHHbIX NpenojaBaTenem

OKO01 CTpyKTypHO- ®poHTaNbHbIN 0Npoc
OK 02 (PYHKLUMNOHaNbHbIE (PaKTOPbI PaspaboTka rnoccapus
HacneACTBEHHOCTU PelleHune 3ag4a4 Ha onpeaeneHne

nocnepoBaTeslbHOCTN HYKNEOTUO0B,
aMUHOKMWC/IOT B HOPMeE 1 B Cllyvyae U3MeHeHUs
nocnegosarefqibHOCTK HyKneotngos JHK

OK 02 O6MeH BeLLEeCTB 1 ®poHTaNbHbIA ONpoc
npeBpaLLeH1e SHepruy B 3ano/iHeHWe cpaBHUTENbHOW Tabnumubl
KNeTKe XapaKTepUcTUK TUNoB 06MeHa BeLlecTB
OK 02 XKWN3HEHHbIN UNK KNETKN. O6cyxzeHue no Bonpocam nekuum
OK 04 MwuTo3. Melos Pa3pa60TKa NEHTbl BPEMEHWU XXNU3HEHHOTO
uMKna
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Pasgen 2. CTpoeHune v MpakTnyeckas pabota “CTpoeHue u

(DYHKLUMW opraHnima (yHKUMN opraHm3ma”
OK 02 CTpoeHune opraHmama OueHnBaemas aMcKyccus
OK 04 Pa3paboTKa MEHTaNbHOW KapTbl TKaHEN,

OpraHoB M CUCTEM OPraHOB OPraHU3MoB
(pacTeHus, XXMBOTHbIE, Y€10BeK) C KpaTKOM
XapaKTepuCTUKOM UX (PYHKLNIA

OK 02 ®opMbl pasMHOXeHNA ®poHTaNbHbIN 0Npoc
OpraHn3mMoB 3anonHeHne Tabnuubl C KPaTKo
XapakTepucTUKOi 1 npumepamu opm
pPasMHOXeHNs OpraHM3mMoB

OK 02 OHTOreHe3 pacTeHui, Pa3paboTKa N1eHTbl BPEMEHU C

OK 04 XWUBOTHBIX U YeNOBeKa XapaKTepUCTUKOI 3TanoB OHTOreHesa
OTAeNbHOW rpynnoi XXMBOTHbLIX 1 YenoBeKa no
MUKpOrpynnam
TecTt/onpoc

CocTaBneHue XXN3HEHHbIX LMK/I0B PacTEHUN
no otgenam (MOXOBU[HbIE, XBOLLEBULHbIE,
nanopoTHUKOBUAHbIE, FOJIOCEMEHHbIE,
NMOKPbITOCEMEHHbIE)

OK 01 3aKOHOMepHOCTHU Pa3paboTka rnoccapus
OK 02 HacnegosaHua CuensieHHoe dpoHTanbHLIA onpoc
OK 04 HacnefoBaHue NPU3HAKOB TecT no Bonpocam nexkuun

PelleHuWe 3aay Ha onpejeneHmne
BEPOSTHOCTU BO3HUKHOBEHNS
HacneCTBEHHbIX MPU3HAKOB MPU MOHO-, M-,
NoNNIMB6PUAHOM U aHaNU3NPYHOLLEM
CKpeLLMBaHUK, NPN CLUENNEHHOM
HacnefoBaHUM, cOCTaBNeHMe
reHOTUMMYECKUX CXEM CKpeLLMBaHus

OK 01 3aKOHOMEpPHOCTU TecT.
OK 02 N3MEHYMNBOCTHU PelweHne 3agay Ha onpegeneHue Tuna
OK 04 MyTauuun Npu nepefayvye HacneAcTBEHHbIX

NMPU3HAKOB, COCTaB/1IEHNE TEHOTUNMNYECKNX
CXeM CKpelinsaHnA

Pasnen 3. Teopusa ssonouun [NpakTuueckas pabota “TeopeTnyeckue
acnekTbl 3BOIOLUMN XN3HN Ha 3emne”

OK 02 VcTopurs 3BOIIOLMOHHOTO ®poHTanbHbINA ONpoc
OK 04 yyeHusa. Mukpossonouns Pa3paboTka rnoccapus TepMUHOB
Pa3paboTKa fIeHTbl BPEMEHWN Pa3BUTUA

3BOJIIOLMOHHOI0 YUYeHUA
OK 02 MakpoaBsosntouua. OueHunBaemasa gUCKYCCUSA: UCMONb30BaHMe

OK 04 BO3HMKHOBEHME M pa3BUTUE aprymeHToOB, 610N10rMYeCcKoii TEPMUHONOTUN N
KU3HW Ha 3emse CMMBOJIMKW ONA AOKa3aTe/1bCTBa POACTBa

OpraHn3moB pasHbIX CUCTEMATUUYECKUX TPynn
Pa3paboTKa neHTbl BPEMEHU BO3HUKHOBEHUSA U
Pa3BUTMA XXN3HN Ha 3emnie

OK 02 MpoucxoxeHue yenoseka -  PPOHTaNbHbINA oNpoc
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OK 04

OK 01
OK 02
OK 07

OK 01
OK 02
OK 04
OK 07

OK 02
OK 04
OK 07

MK 1.2.
MK3.1.

OK 01
OK 02
OK 04

MK 1.2.
MK3.1.

OK 01
OK 02
OK 04

MK 1.2.
MK 3.1.

aHTponoreHes

Pasgen 4. 3konorud

JKosiornyeckne akTopbl 1
cpeabl Xu3HWU. Monynauus,
coobuecTsa, 3KOCUCTEMbI

Buocdepa - rnobansHas
JKo/Iornyeckas cmcrema.
BnvnsaHue aHTpoONOreHHbIX
(hakTOpOB Ha buochepy

BnunaHwne coynanbHo-
3KONOrn4yeckux hakTopoB Ha
3[0pOBbe YenoBeka

Pasgen 5. bnonorna B XXMU3HU

BUOTEXHONOMUN B XNU3HM
KaXkaoro

[MpomMbilwneHHas
buoTexHonoruns
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Pa3paboTKa IeHTbl BPEMEHW NPOUCXOXKAEHNS
yenoBeKa

TecT No 3KONOrMYecKUMm (akTopam v cpefam
XW3HN opraHn3mMoB. COCTaB/IeHNE CXeM
KpyrosopoTa BeLLecTB, UCMOMb3yA
maTepuanbl NeKunn

PelleHVe NPaKTUKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 3aflaHNii N0 NepeHoCy BeLLecTsa
M 3HEPTUW B IKOCMUCTEMAX C COCTaB/IEHME
Tpohmyeckunx Lenen n nupamng Gnomacchl
N 3Heprum

OueHnBaemMas guckyccuma
TecT. lNpakTnyeckas paboTa “OTxoabl
npoussoacTea”

OueHnBaemas anckyccuma

BbINnonHeHWEe NPaKTUYECKO paboThbl Ha
BbI6Op:

"YMcTBEHHAs paboTOCNOCOOHOCTL",
"BnmsaHue abnotnyeckux hakTopos Ha
yesioBeka (HM3KUe ¥ BbICOKME TemnepaTtypbl)"”

3awmTa Kelica: npefcTaB/ieHVe pe3ynbTaToB
peLeHns KeincoB (BbICTYN/IEHNE C
npeseHTauuen)

BbinonHeHWe Keiica Ha aHann3 nHgopmayuu o
HayUHbIX AOCTVXKEHUAX B 06nacTu
FEHETUYECKUX TEXHONOTUIA, KNETOUYHO
NHXEeHepun, NuLLeBbiX 6UOTEXHONOTMIA (N0
rpynnam), npeacraB/iieHne pe3ynbTaToB
pelleHns Kencos

BbinonHeHWe Kelica Ha aHann3 nHgopmalum o
Pa3BUTUN MNPOMbILLNEHHON 6UOTEXHONOrKIA (Mo
rpynnam), npeactaBneHne peynbTaToB
peLleHna Keincos



