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1. OBLUAA XAPAKTEPUCTUKA PABOYE MPOrPAMMBI
YUEBHOIO NMPEAMETA

1.1. Mecto y4yebHOro npeametra B  CTPYKType  OCHOBHOW
npoeccMoHasIbHOM 06pa3oBaTe/IbHOW NPOrpaMmbl

YuebHbIi npeameT  «buonorusa»  fBnNseTcA  06s3aTeNbHOM  YacTbiO
06LL1e06pa30BaTe/lbHOr0 LMKIa OCHOBHOW MNpogecCMOHanbHOM 06pa3oBaTe/ibHOiA
nporpaMmbl -  MPOrpamMMbl  MOATOTOBKM  KBAM(PULMPOBAaHHLIX — pPaboumx,
cnyxawmx no npogeccun  15.01.37  Cnecapb-HanaguuMk  KOHTPOJIbHO-
N3MePUTENbHBLIX NPMOOPOB 1 aBTOMATUKM.

1.2. Llenn n nnaHnpyemble pe3ysibTaTbl OCBOEHUNSA YYeOHOro npeamerta

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTa

Cofep>kaHne nporpaMmmMbl y4ebHOro npegmera «buonorus» HanpaeneHoO Ha
[OOCTUXKEHME Pe3ynbTaToB ero M3y4vyeHus B COOTBETCTBUN C TpebosaHuAMN PIOC
COOQ c yyeTom npoheccnoHanbHo HanpaeneHHocTn @rOC CIO.

OCHOBHOWM LeNbio M3yyeHUs y4ebHOro npeameta «buonorns» ABNsSeTcs:
(hopmmpoBaHNe y CTY[AEHTOB MpeAcTaBNeHnss O CTPYKTYPHO-(YHKLUMOHaIbHOM
OpraHM3aummn >XXMBbIX CUCTEM Pa3HOr0 paHra Kak OCHOBbl MPUHATUA PeLleHnin B
OTHOLLIEHUW 0OBEKTOB YXXMBOW MPUPOAbLI U B MPOU3BOACTBEHHbIX CUTYaLMSIX.



1.2.2 MNnaHnpyeMble pe3ynbTaTbl OCBOEHUA Y4eOHOro npegmeTta
Oco60e 3HayeHWe y4yebHbIA npegMeT UMeeT Mpu (HOPMUPOBAHMM U PasBUTUM OOLLMX M MPOKECCUOHANIbHBIX KOMMETEHLMIA, a
TakkKe COOTBETCTBYHOLMX UM pesynbTataMm 06yyeHus cornacHo @roC COO.
MnaHupyemble pe3ynbTaTbl 00y4eHNs

KomneTteHumn (OK, MNK)

OK 1 Bbloupatb crnocoobbl
peLleHns 3afauy
NpoeccnoHanbHoOM

[eATeNbHOCTN  NMPUMEHUTENBHO
K pa3/In4HbIM KOHTEKCTam

O6Lupme
NIP23 - TrOoTOBHOCTb K TpyZy, OCO3HaHWe LEeHHOCTH
mMacTepcTBa, TPyLONt0OME;
JIP24 - TrOTOBHOCTb K aKTUBHOW  AeATENbHOCTU
TEXHONOMMYECKON U1 COLMa/IbHON  HanpaB/eHHOCTH,
CNOCO6HOCTb NHULMMPOBATD, MniaHNMpoBaThb n
CamMOCTOATENbHO BbIMO/HATL TaKyH AeATe/IbHOCTb;
NnP25 - NHTepec K  pasnyHbIM cthepam
npodeccroHanbHOM AesTeNbHOCTH,
MP1 - CamocCTOATe/IbHO (hopMynnpoBatb n
aKTyanm3upoeatb  Mpobniemy,  paccmarpuBatb  ee
BCECTOPOHHE;

MP2 - ycTaHaB/MBaTb CYLECTBEHHbIA MPU3HAaK WK

OCHOBaHWA  [ANA  CpaBHEHWs,  Knaccuukaumm u
0606LEeHNS;
MP3 - onpegenatb Uenn [eATenbHOCTW, 3adaBaTtb

napameTpbl Y KpUTEPUU KX SOCTUXKEHWS;
MP4 - BbIABNATL 3aKOHOMEPHOCTU W MPOTUBOPEYMS B
paccmaTpuBaeMbIX ABMIEHNAX;

MP5 - BHOCUTb KOPPEKTUBbLI B
OLUeHMBaTb  COOTBETCTBME  pe3y/bTaToB
OLeHMBATb PUCKN NOCNeACTBUIN feATENbHOCTY;
MP6 - pa3BuBaTb KpeaTMBHOE MbILLNEHWE NPU PEeLLEHNN

[EATEeNbHOCTb,
Lensm,

AucunninHapHble
MP61 - 3HaTb O MecTe M ponn 6UoNorMM B CUCTEME
Hay4yHOro  3HaHus;  (PYHKUMOHA/IbHON  FPamMOTHOCTY
yesioBeKa [ PELLEHUS XKN3HEHHbIX MPobiem;
MP62 - YMETb packpbiBaTb cofepxaHve
OCHOBOMOMaratoWwmnx  61UOMOrMYECKNX  TEPMUHOB U
MOHATUI: XW3Hb, KNETKa, TKaHb, OpraH, OpraHusMm, Buf,
nonynaums,  akocuctema,  GuoueHo3,  Buocdepa;
MeTab0113M (0OMEH BELLIECTB W MPEBPALLEHME 3Heprunn),
romMeoctas  (camoperynsuus),  6uocuHTE3  GesiKa,
CTPYKTYpHas opraHusaums XMBbIX cucTem,
[IMCKPETHOCTb, CaMOperynaumsa, camoBOCMpPOu3BeaeH e
(penpogykuus),  HacneACTBEHHOCTb,  M3MEHYMBOCTb,
3HeprosaBucMMOCTb, POCT W pasBUTUe, YPOBHeBas
opraHu3aLms;
P63 - YMeTb pacKpbIBaThb coaepxxaHue
OCHOBOIMONAratoLLmx 61MON0rMYecKUX TeOPUn 1 rMNoTes:
KNIETOUHOW, XPOMOCOMHOW, MYTaLMOHHOM,
3BOJTOLMOHHOM, NPOUCXOXAEHMNS YXXN3HN U Ye/I0BEKS,;
Mp64 - yMmeTb packpbiBaTb  OCHOBOMOJArawLLme
ouonornyeckne  3akoHbl K 3akoHomepHoctn (I
MeHgensa, T. MopraHa, H.W. BaBunosa, 3. 'ekkens, .
Mtionnepa, K. bapa), rpaHuubl uX MPUMEHUMOCTA K



YXM3HEHHbIX Npobem

MP7 - BnafieTb HaBblkamy Y4eOHO-MCCef0BaTe/IbCKOM
M NPOEKTHON [eATeNbHOCTU, HaBblKaMy paspeLLeHus
npobnewm;

MP12 - BbISBIATL NPUYUHHO-CNEACTBEHHbIE CBA3N U
aKTyanM3npoBaTh 3afadvy, BblABUraTb TruUMNOTe3y ee
PELLEHNSA, HaxoAuTb aprymMeHTbl AN [0Ka3aTe/bCcTBa
CBOMX YTBEPXAeHWUN, 3aAaBaTb NapaMeTpbl U KpUTepun

peLueHus;
MP13 - aHanM3npoBaTb MOSyYeHHbIE B XOe peLleHus
3aflaun  pesynbTaTbl, KPUTUYECKU OLEHMBATL  UX

[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWe B HOBbIX
YCNOBUSAX;

MP17 - ymeTb NepeHoCUTb 3HaHWA B NMO3HABATENbHYIO Y
MPaKTUYECKYH 06/1aCTUN XXU3HEAEATEIbHOCTY;

MP18 - ymeTb WHTerpupoBaTb 3HaHMA U3 PasHbIX
npeAMETHbIX 06nacTel;

MP19 - BblgBuUratb HOBble uaewn,
OpUrMHa/IbHbIE NOAXOAbI N PELLEHNS;
MP20 - - ctaBuTb NpobnemMbl 1 3a4ayn, AonycKatoLme
a/IbTEePHATVBHbIE pPeLLeHus;

npegnaratb

XVBbIM CUCTEMAM,;
MP65 - nNpPUMMEHATb OCHOBHbIE MeTOAbl HayyHOro
MO3HaHWA, UCMOoMb3yemble B 6uonornn: HabnoaeHus u
ONMCaHMsi >KMBbLIX CWUCTEM, MPOLLECCOB W  SIB/IEHWIA;

opraHusauuMm U MpOBeAEHWs  GMONOrMYecKoro
9KCMEPVUMEHTA,  BbIABVKEHUS  TWUMOTE3,  BbISIBNIEHNS
3aBMCUMOCTV  MeXAy WCCefyeMbIMi  BEMUYMHAMM,
06BACHEHNS MONMYYEeHHbIX pe3ynbTaToB "

(hopMyIMPOBaHKS BbIBOLOB C UCMO/b30BaHMEM Hay4YHbIX
MOHSATWI, TEOPUIN N 3aKOHOB;

MP66 - yMmeTb BbIAENATL CYLLECTBEHHbIE TMPU3HAKK
BMPYCOB, K/IEeTOK npokapuot " 3yKapwor;
OOHOK/IETOYHbIX M MHOTOK/ETOYHbIX  OPraHn3mos,
BMAOB, OMOreoLeHO30B W 3KOCWUCTEM; OCOBGEHHOCTU
npoLieccoB 0O6MeHa BELLECTB U NPeBpaLLeHns 3Hepruu B
K/eTKe, (hOTOCUHTES], MNacTUYecKoro 7
9HepreTMYecKoro obMeHa, XeMOCWHTe3a, MMUTO3a,
Mein03a, OMNOAO0TBOPEHUS, PasBUTUA U PasMHOXEHUS,
NHAMBUAYA/IBHOTO pPa3BUTUA oOpraHusma (OHTOreHesa),
6opbObl 3a CyLLECTBOBaHWe, eCTeCTBEHHOro oT6bopa,
B1L000pa30oBaHNsA, MPUCNOCOBIEHHOCTN OPraHM3MoB K
cpege 00MTaHUSA, BAUAHMS KOMMOHEHTOB 3KOCUCTEM,
aHTPOMOreHHbIX W3MEHEHWA B 3KOCUCTEMaxX CBOEW

MECTHOCTM, KpYyroBopoTa BellecTB W nNpeBpalyeHue
3Heprun B buocgepe;
MP68 - ymeTb pewartb 6GuoNOrMyeckme 3agauw,

COCTaB/IATb FEHOTUNUNYECKNE CXEMbI CKpPEeLnBaHUA 04



OK 02. Vicnonb3oBatb
COBpPEMeHHble CPeAcTBa Momncka,
aHa/mMsa U UHTepnpeTaumm
NH opMaLnu n
NH(OPMaLNOHHbIE TEXHOIOMMM
ans BbINONHEHWS 3agay
npoceccMoHanbHOIA
[eATeNbHOCTY;

npP32 - C(hopMMPOBAHHOCTb MWPOBO33PEHUS,
COOTBETCTBYIOLLLErO COBPEMEHHOMY YPOBHIO Pa3sBUTUSA
Haykn W O6LLECTBEHHOW NPaKTUKW, OCHOBAHHOIO Ha
avanore  KynbTyp,  CMOCOGCTBYHOLLEN0  OCO3HAHMIO
CBOEro Mecta B MoJIMKY/IbTYPHOM MUPE;

JIP33 - coBepLUEHCTBOBaHME S3bIKOBOM W YMTaTeNbCKOWA
KynbTypbl KaK CpeAcTBa B3aMMOAEWCTBUS — MEXAY
NIOABMU 1 MO3HAHNUA MUpPa;

JNIP34 - oco3HaHWe LEHHOCTU Hay4HON AedTeNlbHOCTU,
rOTOBHOCTb OCYLLIeCTBNATb MPOEKTHY0 n
NcCnefoBaTe/IbCKYH0 AeATeNbHOCTb MHAMBUAYASIbHO U B
rpynne;

OsnageHve YHMBEPCA/IbHLIMY
no3HaeaTe/lbHbIMW AeACTBUAMU:
MP21 - BnafieTb HaBblKaMn NONYYeHUs UH(oOpMaLn 13
NCTOYHMKOB pasHbIX  TUMOB, CaMOCTOATE/bHO
OCYLLECTBNATL MOWUCK, aHaIn3, cucTematmsauuio wu
NHTEPrpeTaumio  MHGopMaumMm  pasnyHbIX BULOB U
(hopm MpeacTaBieHns;

MP22 - co3gaBaTb TEKCTbl B pa3/IMyHbIX (popmaTax C

y4yebHbIMK

YYEeTOM  HasHayeHWs  MHGopMauum U LeNeBoM
ayauTopuu, BblOMpas ONTUMa/IbHYHO (hopmy
npeAcTaB/eHna 1 BU3yanunsaumu,

MP23 - oueHuBaTb [OCTOBEPHOCTb, JIETMTUMHOCTb

pa3HbIX TUMOB HAaC/efoBaHUA MPU3HAKOB Yy OpraHnU3MoB,
COCTaB/IATb CXeMbl MepeHoca BELECTB U 3HepPrun B
akocucTemax (Lenv nNUTaHus, NULLEBbIE CETN);

MP69 - yMeTb KPUTUYECKWU OLeHMBaTb WHHOPMaLMIo
Bronornyeckoro cofiepXaHus, BK/IOHAIOLLYHO
MCeBAOHAYYHblE 3HAHWA W3 Pa3/IMYHbIX WUCTOYHWUKOB
(cpepcTBa MaccoBol MHopMaLum, HayYHO-MOMY SAPHbIe
martepuanbl); WHTEPNPeTMpOBaTb 3TUYECKUE acreKTbl
COBPEMEHHbIX MCCNefoBaHWUA B Guonorum, MeauuuHe,
BroTexHonoruu; paccMaTpuBath rnobasibHble
3KO/0rMYecKme npo6nembl COBPEMEHHOCTH,
(hopMMpoBaTb MO OTHOLUEHWHD K HUM COOCTBEHHYHO
no3uLuIo;

MP610 - ymeTb co3aBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble  COOOLIEHMS Ha  OCHOBE  OMOSIOMMYECKON
WH(OPMaLMX 13 HECKOSIbKUX WCTOYHUKOB, TPaMOTHO
1CNOMb30BaTb NOHATUIAHLIN annapaT 6uonorum.



OK 04. AhdekTBHO
B3aMMOeNcTBoBaTh M paboTaThb
B KONIEKTMBE U KOMaHJE;

MH(OpMaLMK, ee COOTBETCTBME NPaBOBbIM U MOPa/IbHO-
3TUYECKUM HOpMaMm;

MP24 - ncnonb3oBatb CpeacTBa MH(OPMALMOHHBLIX U
KOMMYHUKAUMOHHbIX ~ TEXHOMOMMA B PeLLUeHUM
KOTHUTMBHbIX, KOMMYHUKATUBHbIX M OpraHu3aLMOHHbIX
3aga4 C cobnoaeHveM  TpeboBaHWA  3PrOHOMUKN,
TEXHUKM 6e30MacHOCTU, TMI1eHbl, PecypcocbepeXkeHus,
NPaBOBbIX W 3TUYECKNX HOPM, HOPM WMH(OPMaLMOHHOM
be3onacHoCTy;

MP25 - BnageTb HaBblkaMu pacrnosHaBaHWA U 3alluThbl

WHopmaLuu, MH(OpMaLMOHHOM 6e3onacHocTu
NIMYHOCTH
NIP24 - - TOTOBHOCTb K aKTUBHON AeATe/IbHOCTM

TEXHOMOMMYECKOW W COUMaNbHOW  HampaBNeHHOCTH,
CMOCOBHOCTb NHULMNPOBATb, naaHMpoBaThb 7
CamMOCTOATe/IbHO BbIMNO/HATL TaKyHo AeATe/IbHOCTb;
JIP26 - roToBHOCTb WM CMOCOGHOCTb K 06pa3nBaHMIO U
CaMo06pa30BaHMIO Ha MPOTAXKEHUN BCEI YKU3HU;

MP7 - BnageTb HaBblkamy y4eOHO-MUCCefoBaTeNbCKOM
M NPOEKTHON [eATeNbHOCTU, HaBblKaMW paspeLleHns
npo6nem;

MP31 - noHMmaTb W WCMO/Mb30BaTb MpenMyLLlecTBa
KOMaHZHON 1 HAMBUAYabHOW paboThl;

MP32 - BbiGupaTb TemMaTMKy W MeTOfbl COBMECTHbIX
QEACTBMA  C  y4yeTOM  OOWMX  WHTEPECoB, MU
BO3MOXXHOCTEIN KaXXJ0ro YsieHa KOJIeKTuBa;

MP33 - npuHMMaTb LENM COBMECTHOMN [eATeNbHOCTH,

8

MP65 - nNPUMEHATL OCHOBHblE METOAbl HAy4YHOro
MO3HaHWA, UCMOMb3yeMble B 6UMONOrMN: HabNOLEHNSA W
OMUCaHUA XKMBbIX CWUCTEM, MPOLECCOB W  SABNEHWA;

opraHunsagun n npoeefeHns O10/10rMYecKoro
IKCMEePMMEHTa, BbIABMXKEHUA  TUMOTE3, BbIABNEHUA
3aBUCMMOCTN  MeXay WccneayemMmbiMn  BEIMHUHAMMN,
06bACHEHUS NOJSTY4YEHHbIX pesynbTarToB n

(hopMynMpoBaHNSA BbIBOAOB C UCMO/Mb30BaHMEM Hay4HbIX
MOHATUIA, TEOPUIA 1 3aKOHOB;



OK 07. CopelicTBoBaTb
COXPaHEHMIO OKpY>KatoLLei
cpefpbl,  pecypcocbepexxeHuto,
MPYMEHSATb 3HaHWA 06
M3MEHeHUN KnvMmara,
MPUHLAMBI bepexxnneoro
NMpoun3BOACTBA, aheKTUBHO

[leicTBOBaTb B 4pe3BblYaHbIX
CUTyauusIx;

OpraHv30BbIBaTb M KOOPAMHMPOBATb AEWCTBUSA MO ee
LIOCTUXKEHNIO: COCTaB/SATb nnaH AEeACTBUNA,
pacrnpefensTs poaM C YYEeTOM MHEHWIA Y4YaCTHUKOB
06cyxaaTb pe3ynbTaTbl COBMECTHOW PaboThl;

MP36 - KoopAMHMPOBaTb W BbINOMHATL paboTy B
YCNOBUAX peasibHoro, BUPTY&/IbHOIO 7
KOMOGUHMPOBAHHOIO B3aUMOAENCTBUS;

MP37 - oOCyLlecTBNATbL MO3UTUBHOE CTpaTernyeckoe
MoBefieHMe B pPas3/INyHbIX CUTyaumsax, MpPOsABAATb
TBOPYECTBO 1 BOOOPaXKEHME, ObITb MHULMATUBHbIM
MP55 - npuHUMaTb MOTUBbLI W apryMeHTbl APYrux
NHOJeN Npy aHan3e pesynbTaToB AesTeNbHOCTH;

MP56 - npu3HaBaTb CBOE MPaBo ¥ NpaBo Apyrux oaen
Ha OLINOKY;

P27 - cthopMMPOBAHHOCTb 3KOJIOMMYECKON Ky/bTYpbl,
MOHVMaHWe  B/IMAHWUA  COLMa/IbHO-3KOHOMUYECKMX
MPOLECCOB Ha COCTOSIHME MPUPOAHOA W COoLManbHOW
cpegpl, 0CO3HaHwue rno6ansHOro Xapakrepa
3KOMOrMyecknx npobnem;

P28 - nnaHuWpoBaHWe W OCYLUECTBNEHWe AeNCTBUN B
OKpY>KatoLLlell cpefle Ha OCHOBE 3HaHUA  Lefel
YCTONYMBOIO Pa3BUTUS YE/0OBEYECTBa;

JIP29 - aKTUBHOE HenpuATUe AEWCTBUIA, MPUHOCALLMX
BpeL OKpYXatoLLen cpese;

JIP30 - yMmeHWe MpOrHo3vMpoBaTb He6MaronpuUATHbIE
9KONOrMYyeckne  MNOCNeACTBUA  MpeanpUHUMaeMbIX
[eVCTBUIA, NpefoTBpaLLaTh UX;

MP67 - yMeTb MPUMEHATb MOMYYEHHbIE 3HaHWA [AN1A
06BACHEHUS GMONOTMYECKMX NPOLLECCOB U ABNEHUI, A1
MPUHATMA NPaKTUYECKUX pPeELUeHUA B MOBCELHEBHOM
XW3HW C Lenblo obecneveHns 6e30MacHOCTM CBOEro
300pOBbA UM 3[0POBbA  OKPYXaloLmMx  Jtofen,
cobnofeHnss  340poBoro  obpasa  XKW3HKW,  HOPM
rPaMOTHOrO MOBEAEHNA B OKPY>KatoLlein NpPUPOLHON
cpefe; MNOHWMaHWe HeobXOAMMOCTM  MCMOJb30BaHUA
AOCTUDKEHWUIA COBPEMEHHO GMONMOrNN 1N BUOTEXHONOT WA
AN paLnoHaIbHOro NpUpPoAoNob30BaHUs,;



MK 3.2. Onpenenatb
nocnefoBaTeNbHOCTb 7
ONTUMa/IbHbIE PEXMMBbI
TEXHUYECKOrO  06CNYXMBaHWS
KOHTPO/IbHO-U3MepUTeNbHbIX
npnbopos n CUCTEM
aBTOMAaTUKMW.

NP31 -  pacwumpeHve  onbiTa  [eATENbHOCTU
9KO/0MMYECKON HanpasfeHHOCTH;

MPS - BHOCUTb KOPPEKTVBbI B  [EATE/IbHOCTb,
OLleHMBaTb  COOTBETCTBME  Pe3y/nbTaTtoB  Lienam,

OLieHMBaTb PUCKM NOCNELCTBUIA AeATENIbHOCTY,

MP7 - BnageTb HaBblKamu y4ebHO-MCCNea0BaTeNbCKOM
M MPOEKTHON [AeATeNbHOCTW, HaBblKaMW pa3peLleHus
npo6newm;

MP48 - ymeTb OLeHMBaTb PUCKM W CBOEBPEMEHHO
MPVHUMATb PELLEHUS MO UX CHUKEHWIO;

JNIP28 - nnaHvWpoBaHMe N OCYLLECTBNEHWE OENCTBUIA B
OKpY>KaloLLlei  cpefile Ha OCHOBE 3HaHWA  Liesel
YCTONYMBOIO Pa3BUTUA Ye/IOBEYECTBa;

NP29 - aKkTMBHOE HenpuAaTMe LeNCTBUM, MPUHOCALLUX
Bpes, OKpYXXatoLLeli cpese;

P30 - ymeHMe nNpPOrHO3MpoBaTb HebnaronpusATHbIE

9KOMIOrNYecKne  MOCNeACTBMA  MpPesnpUHUMaeMbIX
AEViCTBUIA, NPeAoTBpaLaTh UX;
NnpP31 - pacwupeHue  onbiTa  [AeATEbLHOCTU

3KO/I0rMYeCKOIN HanpaBneHHOCTY;
MP48 - ymeTb OLEeHMBaTb PUCKM U CBOEBPEMEHHO
NPUHMMATL PELLIEHNA MO NX CHUXEHWIO,

MP1 - CaMOCTOATe/lbHO  (hopMy/nMpoBaTb U
aKTyanusuposaTb  MpobneMmy,  paccMaTpueatb — ee
BCECTOPOHHE;

MP6 - pasBuBaTb KpeaTMBHOE MbILIIEHNE NPU

PELLEHNN XXU3HEHHDBIX np06ne|v|;
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MP69 - ymeTb KPUTWUYECKM OLEHMBATb WHQOpMaLMIo
Bronormnyeckoro CoAepXKaHus, BK/OYAIOLLYHO
NnceBAoHayyHble 3HaHUA U3  Pa3/INYHbIX UCTOYHUKOB
(cpeacTBa MaccoBoi MHGOPMaLMK, HaYYHO-NONYNSPHbIE
martepuasnbl); WHTEPMNPETUPOBaTb 3TUYECKME aCMeKThbl
COBPEMEHHbIX WUCCNefoBaHWin B OMONOTUKN, MeguLmHe,
GroTexHonornu; paccmaTtpuBaTh rnobasibHble
3KO/Ornyeckue npo6embl COBPEMEHHOCTH,
(hopMMpoBaTb MO OTHOLUEHUD K HUM COOGCTBEHHYIO
nosuumio;



MP16 - ocywecTBnsTb LieNeHanpaBneHHbIA  MOUCK
nepeHoca CpeactB M CMoco60B  fAeiCTBUA B
NpogecCMoHaIbHYO Cpeay;

MP17 - yMeTb NepeHOCUTb 3HaHWUA B MO3HaBaTe/lbHYH
N NPaKTUYeCKyo 061aCTUN XXU3HEAEATeNbHOCTH;

MP48 - ymeTb OUEHMBaTb PUCKNW N CBOEBPEMEHHO
NPUHMUMATL PELLeHNs MO UX CHUXEHWIO;



2. CTPYKTYPA N COOAEPXAHVE YYEBHOI O NPEAMETA

2.1. O6beM yyebHOro npeameTa 1 BUabl yHebHON paboTbl

Bupg y4ye6Hol paboThbl O6beMm B 4Yacax
O6bem ob6pasoBaTe/lbHOW NporpamMbl y4e6HOro npegmeTa 82
O6sa3aTenibHasa aygnTopHasa Harpyska: 82
TEOPeTUYECKME 3aHATUS, 60
B T.4. B (JOpMe MPaKTUYeCKOW NOATrOTOBKM 2
MpaKTUyeckKne 3aHATUS, 22
B T.4. B (DOPMeE NPaKTUYeCKO NOAroTOBKM 10

NabopaTopHbIe 3aHATUS,

B T.4. B ()OpMe NPaKTMYECKON NOATrOTOBKM
CamocTosaTenbHas paboTa,

B T.4. B )OpMe NPaKTMUUYECKON NOArOTOBKM

WHAMBUAYaANbHbI NPOEKT —

MpomexyToyHaa arTecTauuns:
-onhepeHLMPOBaHHbIN 3a4eT 2

12



2.2. TemMaTM4eCKMiA NNaH 1 cogep)KaHme yd4ebHOro npeamera

HanmeHoBaHue
pas3fenoBs N Tem

1

Copep>xaHue yue6Horo matepuana u opmbl opraHnsaymm
JeAaTenbHOCTU obyyatowmxcsa

2

Pasgen 1. KneTka - CTPYKTYPHO-(DYHKLMWOHAaNbHAA efUHMLLA XXUBOTO

Tema 1.1.
bronorua kak
Hayka. ObLas

XapaKTepucTuKa
YKN3HU

Tema 1.2.
CTpyKTypHO-
(hYHKLMOHa/IbHas
opraHm3aums
K/IEeTOK

TeopeTuuyeckoe 3aHaTue. buonorms Kak Hayka. O6Las
XapaKTepUCTUKa XKN3HU

CoBpemMeHHble  OTpacan  GMONOrMYecknx  3HaHuiA.  Cessb
ovonormm Cc  ApyrMMu  Haykamu: 6uoxumus, Ouogun3mnKa,
OWOoHMKa, reHoreorpams n gp. Ponb 1 Mecto 6uonoruv B
(hOpMMPOBaHUM COBPEMEHHOW HayYHOW KapTUHbI MUpa.
TeopeTuyeckoe 3aHATMe. YPOBHW OpraHuM3aumMn >K1BOM
maTepum.

O6Lan XapakTepuUCTMKa >XU3HW, CBOWCTBA >KMBbIX CUCTEM.
XMMUYECKUIA COCTaB KNIETOK

TeopeTuueckoe 3aHATHe. KneTka

KnetouHas Teopusa (T. LUBaHH, M. LUneiigeH, P. Bupxos).
OCHOBHble TMOMOXEHUSI COBPEMEHHOM  K/IETOUYHOW  Teopuu.
Tvnbl  KNETOYHOM  OpraHu3auuun:  MPOKapUOTUYECKUA 1
3yKapMOTUYECKNA.  OfHOKNETOYHbIE W MHOTOK/IETOYHbIE
opraHu3mbl. CTpoeHVe MPOKapMOTUYECKON KneTku. CTpoeHue
3YKapMOTUYECKON  KNETKW. HekneTouHble (DOPMbl  XKU3HU
(Bupychbl, bakTepuodarn)

MpakTuyeckoe 3aHaTue Nel CpaBHUTENbHASA XapaKTepuUCTUKa
BUPYCHbIX 1 6aKTepuanbHbIX 3a60/1eBaHUI
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B Tom uuncne

noaroToBKa

Kogbl 06WMX KOMNETEHLU 1
NIMYHOCTHBIX, MeTanpeagMeTHbIX,
npeaMeTHbIX pe3ynbTaToB,
hOpMMPOBaAHUIO KOTOPbIX
CMOCOGCTBYET 3/IEMEHT MPOrpamMMbl
5

OK 02
NnP32, NP33, /1P34
MP21, MP22, MP23, MP24, MP25;
P69, MNMP610

OK 02
NP32, NIP33, J1P34
MP21, MP22, MP23, MP24, MP25;
P69, MNMP610

OK 01; OK 02; OK 04
NP23, NP24, NP25;/1P26;
NP32, NIP33, J1P34
MP1; MP2; MP3; MP4; MP5; MPG6;
MP7; MP12; MP21, MP22, MP23,
MP24, MP25;
MP61; NP62; MNMP63; MNMP65; NP66.

OK 02; OK 04
NP32, NP33, N1P34



Tema 1.3.
CTpyKTypHO-
(PYHKLMOHa/IbHbIe
(hakTopbl
Hac/neiICTBEHHOCTU

Tema 1.4.
O6MeH BeLLECTB U
npeBpaLleHue
3HEeprun B KeTke

Tema 1.5.
YKM3HEHHbIV LKA
KNeTkn. MunTos.

TeopeTuyeckoe 3aHaTue. Peannsayms HacneaCTBEHHOM
NH(OPMAaLN B KNETKE.

XpomocomMHass Teopus T. MopraHa. CTpOeHMe XpPOMOCOM.
XPOMOCOMHBbII Habop K/ETOK, rOMOJIOrMYHbIE n
HEromMo/IorMYHble XPOMOCOMbI, TanaouAHbIA U AUNIOUAHDBIN
Habop. HyknenHosble kucnotbl: AHK, PHK HaxoxaeHue B
KNeTKe, MX CTPOeHMe U (PyHKUMW. MaTpuyHble MNpoLecchl B
KNeTke:  penivkaums,  6uocuHTes  Gefka,  penapaups.
"eneTnyecKunii Koa 1 ero cBoMcTBa

MpakTuueckoe 3aHsaTme  No2.  PelleHne 33ga4  no
MOJIEKYNAPHOI 610Iornm

TeopeTnueckoe 3aHsTve. OOMEH BeLECTB W MNpeBpaLleHve
3HEpPrun B KNeTke

MoHsATMe MeTabonmam. ACCUMUMALUMA U ANCCUMWUAALUMS - [ABe
CTOPOHbI MeTabonm3mMa. Tunbl 06MeHa BELLECTB: aBTOTPORPHLIN
N reTepoTPOtIHbINA, a3pO6HbIA 1 aHA3POOHbLIN. SHEPreTUYECKuii
06meH

TeopeTuyeckoe saHaTue. [NacTUUeCKnii 06MeH

BrvocrHTes Genka. POTOCKUHTE3. XEeMOCUHTeS

TeopeTuueckoe 3aHaTUe. XKU3HEHHbIA UMK KNeTKA. MwuTos.
Melio3.
KneTouHbln UMK, ero nepuofbl. MwuTO3, €ro cragum u
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MP1; MP2; MP3; MP4; MP5; MP6;
MP12, MP61; MP62; MNMP63; MP65;
MNP66.

OK01; OK 02
NP23, NP24, NP25; NP26/1P32,
P33, N1P34
MP4; MP5; MP12; MP21, MP23
MP62, MNMP63, NP64, rP66,

OK 01; OK 02
NP23, P24, 1P25; NIP26/1P32,
P33, JIP34
MP4; MP5; MP12; MP21, MP23
MP62, MNMP63, MNMP64, MNMP65, MNP66,

OK2
JIP33, N1P34, MP21
MNP62, MNP66, rNP69, rNMP610

OK2
NP33, N1P34, MP21
MP62, MNP66, NP69, NP610
OK 02; OK 04
NnpP24, P26, NNP33, /1P34
MP7, MP21, MP22, MP23, MP24,



Melio3

npovcxoasLimne npotecchbl. brnonornyeckoe 3HayeHMe MUTO3a.
Meito3 n ero craguu. [loBefeHue XpOMOCOM B Melio3e.
KpoccuHrosep. Bronornyeckuii CmMbicn Meiiosa

KoHTponbHas paboTa

Pasgen 2. CTpoeHune 1 GyHKLMN OpraHnsmMma

Tema 2.1.
CtpoeHue
opraHusmMa

Tema 2.2.
dopmbl
pasMHOXeHus
opraHv3mMoB

Tema 2.3.
OHTOreHes
pacTeHU,
YXMBOTHbIX U

yenoseka

Tema 2.4.
3aKOHOM6pHOCTM
HacnefoBaHUA

TeopeTnyeckoe 3aHsTue. MHOIOKNETOYHbIE OPraHU3Mbl.
B3anmocBssa3b opraHoB M CUCTEMbI OPraHoOB B MHOTOK/1ETOYHOM
opraHusme. [omeocTas opraHu3Ma W ero nojjepxaHne B
npoLecce XnsHeaeaTeNnbHOCTU

TeopeTuyeckoe 3aHATMe. POPMbl PA3MHOXEHUS OpPraHM3MoB
®dopmMbl  pa3sMHOXKEHUSI OpraHuM3moB. becrosnioe M MosoBoe
pasMHOXeHue. Bugbl 6ecnonoro  pasMHoXeHus. [lonosoe
pa3MHOXeHne. [ameToreHe3 Yy XWMBOTHbIX. CrnepmaroreHes u
ooreves. CTpoeHue NnonoBsbIX KNeTok. OnnofoTBOpeHne
TeopeTnyeckoe  3aHATUE. VHavBmayanbHoe — pasBuTUe
OpraHu13mos.

SmbpuoreHes n ero ctaguu. MoCTaIMOPUOHAIBHBIA MNEPUOA.
Craguv  NOCTAMOPUOHANLHOTO  PasBUTUA Y JKMBOTHBIX U
yenoseka. [pamoe M Henpsmoe pas3BuUTUE. Buronorunyeckoe
cTapeHune n cMepTb. OHTOreHe3 pacTeHuiA

TeopeTuyeckoe 3aHsaTne. 3aKOHOMEPHOCTW Hacnef0BaHUA
OCHOBHble MOHATUSA TeHETUKU. 3aKOHOMEPHOCTM 06pa3oBaHus
ramet.  3akoHbl . MeHgens  (MOHOrmMbpugHoe 1
nonurnépuanoe ckpeLyBaHue). Baavmogenctemne reHos
MpakTnueckoe 3aHATMe Ne3. PelleHMe reHeTMyeckux 3agad
Ha MOHO- 1 AUTMBPUAMOe CKpeLBaHme
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MP25;
P65, IMP69, NMP610

OK 02, OK 04
NP32, NP33, NIP24
MP21, MP23, MP24, MP55, MP56,
MP57, 1MP69, MNP65

OK 02, JIP33, /1P34
MP21, NMP62, NP66, NP69, NP610

OK 02, OK 04
NP32, NP33, /1P24
MP21, MP23, MP24, MP55, MP56,
MP57, P69, MNP65

OK 02, OK 04
NP32, IP33, J1P24
MP21, MP23, MP24, MP55, MP56,
MP57, 1MP69, MNP65
OK 02, OK 04
NnP32, NP33, N1P24
MP37, MP56
P62, NP68



Tema 2.5.
CuenneHHoe
HacnegoBaHve
NP13HaKOB

Tema 2.6.
3aKOHOMEepHOCTH
N3MEHYMBOCTU

TeopeTuyeckoe 3aHATHE. XpomMoCcoMHas Teopus

HacneCTBEHHOCTW.
3akoHbl T. MopraHa. CuenneHHoe HacnegoBaHWE TEHOB,
HapyLleHwne cuenneHus. HacnefosaHue MPU3HaKOB,

CLeN/IEHHbIX C NOIOM
MpakTuyeckoe 3aHATUe Ned. PellleHMe TeHeTU4ecKnx 3adad
Ha CLenneHHoe HacneaoBaHue.

TeopeTnyeckoe 3aHsATMe. VI3MEHUMBOCTL: HACNELCTBEHHAasA U
HeHacneACTBEHHas

I3mMeHuUMBOCTb MPU3HAKOB. Buapl N3MEHUYMBOCTN:
HacneACTBeHHaa U HeHacneLCTBEHHasA. 3aKOH rOMOIOrNYeCKNX
PSOOB B HacnefAcTBEHHON wu3meHumBocTn (H.W. Basmnos).
MyTaumMoHHas Teopus W3MeHYMBOCTW. Bugbl MyTaumi wn
NPUYNHBI X BO3HUKHOBEHUS.

TeopeTnueckoe 3aHaTue. HacneacTBeHHble 3aboneBaHNA
YesioBeka.

Kapvotun 4enoseka. [eHHble ¥ XPOMOCOMHble 60ME3HU
Ye/oBeKa. BonesHu c HacneACTBEHHOM
npeapacnonoXXeHHOCTbO. 3HaYeHne MefULMHCKOA TeHETUKN B
NPefoTBPALLEHUN W JIEYEHUN TEHETUYECKUX 3ab0/eBaHui
YesoBeKa

MpakTuueckoe 3aHATUe Ne5. PellleHre 3aaa4 Ha onpeaeneHue
TMna MyTauuu.

KoHTponbHaa paboTa

Pa3gen 3. Teopusa agosioLnm

Tema 3.1.
VcTopusa

TeopeTnueckoe 3aHATue. VICTOPUA 3BOMIOLMOHHOIO YYEHUS.
Mwukpo3aBontoLma
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OK 01, OK 02
npP24, NpP25, N1P32, J1P34
MP17, MP18, MP21, MP22
MP62, MP63, NP69, NMP610

OKO1, N1P23, NP24
MP12, MP13,INP68
OK 01; OK 02; OK 04
NP23, NP24, NP25; N1P26;
NP32, NP33, /1P34
MP1; MP2; MP3; MP4; MP5; MPG;
MP7; MP12; MP21, MP22, MP23,
MP24, MP25;
MP61; NP62; NMP63; MNP65; INMP66.
OK 01; OK 02; OK 04
NP23, NP24, NP25; 1P26;
NP32, NP33, /P34
MP1; MP2; MP3; MP4; MP5; MP6;
MP7; MP12; MP21, MP22, MP23,
MP24, MP25;
MP61; MNP62; NMP63; NP65; rNP66.
OKO01
NnP23, NP24
MP12, MP13;1P68

OK 02, OK 04
npP24, P26, J1P32, TIP33



3BOJMOLIMOHHOI O
yueHus.
MwkpoasonoLma

Tema 3.2.
Makpoasosnouus.
Bo3HMKHOBeHWE U
pas3BUTUE XN3HU

na 3emne

Tema 3.3.
MponcxoxaeHue
Ye/noBeKa -
aHTponoreHes

Pasgen 4. 3konoruga

MepBble 3BOMOLUMOHHBbIE KOHUenumn (OK.b. Jlamapk, >XJ1.
Brodhhon). 3BO/HOLMOHHaSA Teopus 4. [apsuHa.
CUHHTETMYEeCKasA TeopUs 3BONIOLMM U ee OCHOBHbIE MOOXEHUS.
TeopeTnyeckoe 3aHaTre. MUKPO3BOMOLMA.

Monynaumsa  Kak  3NeMeHTapHas  eAuHuua  3BOJOLMMN.
"eHeTUYeCKMe OCHOBbI 3BOMOLMW. ECTECTBEHHbIA OTOOp -
HanpaenAloLWMiA  hakTop 3BoMOUMKW. BugoobpasoBaHue Kak
pe3ynbTaT MUKPO3BO/HOLUN

TeopeTnueckoe 3aHAaTve. Makpoasonouus.

Makpoasontouma.  PopMbl M OCHOBHble  Harpas/ieHus
makpoasonoumm  (A.H.  Cesepuos). TlyTn  [OCTUXKEHUS
6ronorunyeckoro nporpecca. CoxpaHeHve 6ropasHoobpasns ma
3emne.

TeopeTuueckoe 3aHaTre. BO3HNKHOBEHWE U Pa3BUTKE XKM3HU
Ha 3emne

MnoTesbl M TeOpUW BO3HMKHOBEHWA >KU3HWM Ha 3emse.
[MosBneHne nepBbIX KIETOK W WUX 3Bonouma. pokapuoTtbl u
ayKapuoTbl. [poncxoxaeHne MHOrOK/IETOYHbIX OpraHv3MOB.
BO3HVMKHOBEHME OCHOBHbIX LIaPCTB 3yKapuoT

TeopeTnyeckoe 3aHATHe. AHTPOMOreHe3

AHTponosiorMas - Hayka O u4enoseke. CucTematmyeckoe
nofoXeHne uyenoseka. CXOACTBO U OT/INYMA  YesloBEKa C
XWBOTHbIMW. OCHOBHbIE CTaAuW aHTpororeHesa. 3JBOJOLMA
COBPEMEHHOI0 Ye/I0BEKA.

Yenoseyeckune pacbl N UX eAMHCTBO. Bpemsa 1 nyTu pacceneHus
yesioBeka Mo nnaHeTe. [pWUCNOCO6NEHHOCTb YenoBeka K
pasHbIM YCN0BUAM Cpefbl
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MP21, MP22, MP23, MP25
P66, MNP69, MNMP610,

OK 02, OK 04
NP24, NP26, NP32, JIP33
MP21, MP22, MP23, MP25
P66, INMP69, MNMP610,

OK 02, OK 04
nP24, P26, NP32, 1P33
MP21, MP22, MP23, MP25, MP32,
MP33
P66, IMNMP69, MNMP610,

OK 02, OK 04
npP24, 1P26, NP32, J1P33
MP21, MP22, MP23, MP25, MP32,
MP33
MP66, NP69, NMP610,

OK 02, OK 04
nP24, P26, NP32, 1P33
MP21, MP22, MP23, MP25
P66, IMNMP69, MNMP610,



Tema 4.1.
JKOMornyeckue
(hakTopbI 1 cpespl
XKN3HU

Tema 4.2.
Monynaums,
Co06LLECTBa,
9KOCUCTEMBI

Tema 4.3.
Buocdepa -
rnobanbHas

TeopeTuueckoe 3aHaTUe. DKONOrMYECKME (PaKTOPbl U Cpelpl
YXU3HU

Cpefbl 06uUTaHUA OpraHW3MOB: BOAHAsA, Ha3eMHO-BO3LyLUHaA,
MOYBEHHasdA,  BHYTpuOpraHusMenHas.  PUNKO-XMMUYECKME
0CO0OEHHOCTU cpef 06uTaHUA opraHn3moB. [pucrnocobreHns
OpraHMsMOB K D>KM3HM B pasHbIX cpedax. [loHATMe
3KO/MOrMYeckKoro (paktopa. Knaccugukaums 3KON0rnMyecknx
(pakTopoB.  [MpaBuno muHumyma HO.  Jlmbuxa.  3akoH
TonepaHTHocTy B. LWendopaa

TeopeTuyeckoe 3aHATUeE. Monynauus, co00LLecTBa,
3KOCUCTEMBI

OKONOrMYecKass  XapakTepucTvka Buga W MOMNynsaUMun.
OKONOrMYecKas HuLia BuAa. OKOMOTMYECKME XapaKTepUCTUKU
nonynaumm. CoobLyectea M 3KOCUCTeMbl. BuOUEHO3 M ero
CTpyKTypa. CBA3M MeXay opraHusmamyM B OMOLEHO3e.
CTPYKTYpHble  KOMMOHEHTbl ~ 3KOCWUCTEMbI:  MPOAYLEHTHI,
KOHCYMeuTbl, peayLueHTbl. KpyrosopoT BeLlecTs M MOTOK
3HEpruu B aKocucTemMe. TPOhNYECKMNE YPOBHA

TeopeTuueckoe 3aHsTue. CyKuUeccun

CwmeHa Bronornyeckmx CO06LLECTB. MprymnHBbI n
3aKOHOMEPHOCTMW. MMepBnyHas  cykueccus. BTopunyHasn
cyKueccus.

MpaKTuyeckoe 3aHATUe Ne6 PellleHMe 3KONOrnMyeckux 3agad
Ha cocTaB/IeHNe TPOMUECKMX Lienei

TeopeTunueckoe 3aHaTue. buocepa - >kmBas 060/104Ka
3emsn.
Pa3BuTMe npeacTaBneHUiA o 6uocdepe B Tpydax B.W.
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OK 01, OK 02, OK 07
npP25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
P67

OK 01, OK 02, OK 07
NnP25, NP27, IP32
MP1, MP2, MP5, MP7, MP23
P67

OK 01, OK 02, OK 07
npP25, P27, NP32
MP1, MP2, MP5, MP7, MP23
rpPe7
OK 01, OK 02, OK 07
NnP25, P27, NP32
MP1, MP2, MP5, MP7, MP23
MP67, MNMP68
OKO01,0K 02, OK 07
P25, NP27, P32
MP1, MP2, MP5, MP7, MP23



JKo/10rnyeckad
cucrtema

Tema 4.4.
Bnvanne
aHTPOMOreHHbIX
(haKTopOoB Ha
6rocthepy

Tema 4.5.
BnungaHue
coupasibHo-
9KO/MOrNYeCKmnx
(haKTOpOB Ha

300POBLE YENOBEKA

BepHaackoro. O6nactn 6uocthepbl U ee KOMMOHEHTbI. YKnBoe
BeLLEeCTBO 6Mochepbl 1 ero hyHKLMN.

3aKOHOMEpPHOCTM CcyLlecTBoBaHUA Buoctepbl. OcobeHHOCTH
Grocepb! Kak rnobasbHOM 3KOCUCTEMbI.

TeopeTuyeckoe 3avsTue. JIMHaMWUYeCKOe paBHOBECUE B
6rocdepe.

KpyrosopoTbl  BellecTB M OMOTEOXMMUYECKME  LUKIIbI.
["nobanbHble 3KONOrMyeckne nNpobsemMbl COBPEMEHHOCTY
TeopeTnueckoe 3aHaTWe. AHTPONOreHHble BO3LEWCTBMS Ha
onocgepy.

3arpsis3HeHMs  kaK  BWA  aHTPOMOreHHOro  BO3[ENCTBUA.
AHTpOMOreHHbIe BO3AENCTBUSA Ha aTmoctepy. Bo3geicTeus Ha
rugpoctepy. Bo3geiicTBua Ha utocdepy. AHTPOMOreHHble
BO3AENCTBUSA Ha 61OTMYECKME COOBLLECTBA

MpakTudeckoe saHaTue No7 AHann3 sKOMOrMYeCKnX
acrneKkToB YTUIN3AUMN KOHTPO/IbHO-U3MEPUTENbHBIX NPUOOPOB.

MpakTuyeckoe 3aHatme Ne8  OnpegeneHne  BANAHUA
pa3nnyHbIX abnoTUYECKMX (*)aKTOpOB Ha 30P0BbE YE/OBEKA

KoHTponbHasa paboTa

Pasgen 5. buosorusa B XnM3HU

Tema 5.1.
BuoTtexHonorum B

TeopeTuueckoe 3aHATWe. DWOTEXHOMOTMS KaK HayKa M
MpPOW3BO/ACTBO.
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P67

OK 01, OK 02, OK 07
NnpP25, 1P27, NP32
MP1, MP2, MP5, MP7, MP23
P67

OK 01, OK 02, OK 04, OK 07
npP25, NP27, NP32, P28, 1P29,
P30, /1P31
MP1, MP2, MP5, MP7
P67

OK 01, OK 02, OK 07
NnP27, NP28, NP29, JIP30, JIP32
MP1, MP2, MP5, MP7, MP48
P67, MNP68

OK 01, OK 02, OK 07
NnP27, NP28, NP29, JIP30, /1IP32
MP1, MP2, MP5, MP7, MP48
MP67, NP68

OK 01, OK 02, OK 04
NnP23, NP24, NP25; J1P26;



XU3HWN KeoKOoro

Tema 5.2
BrnotexHonorun n
TEXHUYECKMe
CUCTEMBI

OCHOBHble ~ HanpaBneHUsi  COBPEMEHHOM  OMOTEXHOMOTUN.
MeToabl 6uoTexHonornn. OO6beKTbl OUOTEXHOMOTMKN. ITUKA
OVMOTEXHOMOTMYECKUX M TEHETUYECKUX  3KCMepPUMEHTOB.
MpaBnna noucka U aHanmsa GMO3KOMNOMMYECKON MHGopMaLum
M3 PasINYHbIX MCTOUYHMKOB (HayyHass M Yy4yeOHO-Hay4Has
nuTepatypa, CPeacTBa MaccoBO MH(opMaumK, ceTb NHTepHeT
W opyrve)

MpakTuueckoe 3aHaTue Ne9 COCTaB/eHME W 3alLMTa KENCOB
Ha aHaM3 MHGopMauMn O Hay4HbIX AOCTVKEHUAX B 061acTy
FeHETUYECKMX TEXHOMOTNIA, KNETOUYHOW MHXKEHEPUW, MULLEBbIX
6MOTEXHONOIUIA.

[MpakTnyeckoe 3aHATHE Ne 10 CocTaBneHue KeicoB
«Pa3BUTME OGUOTEXHONOTUIA C WCMONb30BAHMEM TEXHUYECKNX
cucTemM N UX NPUMeHeHNe B XXU3HWN YesI0BEKa»

MpakTuyeckoe 3aHaTue Nell 3alumTa KeincoB «Pa3BuUTume
ONOTEXHOMOMMIA C UCMONb30BAHUEM TEXHUYECKUX CUCTEM U KX
MPUMEHEHUE B XXM3HWN YE/I0BEKaA»

MpomexyTouHasa aTTecTaunsa (AudpepeHUNPOBaHHbIM 3a4eT)

Bcero:
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82

12

NP32, NP33, JIP34
MP1; MP2; MP3; MP4; MP5; MPG6;
MP7; MP12; MP21, MP22, MP23,
MP24, MP25;
MP61; NMP62; NMP63; INMP65; MNMNP66

OK 01, OK 02, OK 04, MNK. 3.2
np28, N1P29, J1IP30, J1P31
MP1, MP6, MP16, MP17, MP48
MP61; MP62; MNMP63; MNP65; MNMP66,
P69
OK 01, OK 02, OK 04, TK. 3.2
NnP28, P29, JTP30, J1P31
MP1, MP6, MP16, MP17, MP48
MP61; NP62; MNMP63; IMNMP65; MNP66,
P69
OK 01, OK 02, OK 04, INK. 3.2
NP28, NP29, P30, JIP31
MP1, MP6, MP16, MP17, MP48
MP61; NMP62; MNP63; MNP65; MNPG66,
P69



3. YCNOBUA PEAJTTSALUNIN MNMPOIPAMMBbI YUHEBHOI O NMPEAMETA

3/1. MaTtepuanbHO-TEXHMNYECKOe 0becrneyeHne

[na ocBoeHMa nporpaMmmbl yyebHoro npeameta OOIM6J13 Buonorvsa B
OBIMNOY «KOMT» unMeeTCcAd  Yy4eOHbIM  KabWHET  «ECTeCTBEHHOHayuYHble
ANCLUUNNINHBI».

[MomeLleHe KabuHeTa OCHaLLEHO TUMOBbLIM 060pYyLOBaHMEM, B TOM YWUC/e
cneunanu3vpoBaHHoOW  y4yebHOW  Mebenbld U cpeacTBamMy  0OYyYeHus,
HeoOXOAMMbIMM NS BbINOMHEHUA  TPebOBaHUA K  YPOBHIO  MOArOTOBKM
06yyatoLLMXCS.

OcHalleHve y4ebHoro KabuHera:

- Mocafo4Hble MecTa no KomyecTBy 00y4aroLLmXCS;

- pabouyee MecTO npenojasaTens;

- MPOMEeCCNOHA/IbHO-OPUEHTMPOBAHHbIE 38JaHus.

AnpakTnyeckme matepuasbi:

-MeTOANYEeCKMEe pPeKoMeHauun Mo BbIMOHEHWUIO MPaKTMYecKux paboT no
yyebHoMy npeameTty OOI16/13 bronorus;

- KOMMNJIEKT 3a4jaHni1 ANns NpoBefeHNs MUCbMEHHbIX KOHTPO/IbHbIX paboT;

- KOMMJIEKT 3alaHni Jilpis NpoBeAeHus MUCbMEHHOTO
AnddepeHLMPOBaHHOI0 3a4eTa.

TexHu4yeckmne cpeacrea 00yyeHuUs:

- MEePCOHa/IbHbIA  KOMMbIOTEP  C  JIMLEH3MOHHLIM  MPOrpaMmmHbIM
00ecrneyYeHnem:;

- TPOEKTOP C 3KPaHOM.

3abl:

BubnmnoTeka, YMTaNbHbIN 3a/ C BbIXOAOM B CeTb VIHTEPHET.

3.2. VHopmaumoHHOe obecneyeHve peanmsaumm nporpamMmmbl

Ona peannsaumn nporpamMmbl B 6u6nmoteyHoM goHge OBMNOY «KOMT»
MMEIKOTCA MeyaTHble W 3/IEKTPOHHble 06pa3oBaTe/fibHble W UH(OPMaLMOHHbIE
pecypcbl 414 NCMosib3oBaHNA B 06pa3oBaTe/ibHOM NpoLiecce.

3.2.1. OCHOBHbIE UCTOYHUKMN

1 Brvonorna: y4yebHUK M NPaKTUKyM [O1S CPeAHEero npogeccUoHaIbHOro
o6pasoBaHus/ B.H. ApbirnuH [u ap.]; nog pepakuveit B.H. ApbirnHa. — 2-e n3g. —
MockBa: W3patensctBo HOpainT, 2023. — 378 c. — ([MpodeccroHanbHoe
obpasoBaHune). — ISBN 978-5-534-09603-3. — TeKCT: 3MeKTPOoHHbI // IBC
FOpaiT [canT]. — URL.: https://urait.ru/bcode/536659
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https://urait.ru/bcode/536659

2. AragoHoBa W.b., KameHckuin A.A., CusornasoB B.W. Bbuonorus.
Ba3oBbIil ypoBeHb. YuebHuk Cr1O. - M.: INMpocselleHune, 2024. - 272 c.

3.2.2. [ononHuTenbHble NCTOUHUKWN

1 Bbuonorus. ba3oBblil U yrnyoneHHbIA ypoBHU: 10— 11 Kniaccbl: y4ebHMK
AN cpegHero obuiero o6pasoBaHua/ B. H. ApbirH  [M gp.]; nog  o6uiei
pefjakuvein B. H. ApbirvHa. —  2-e  wu34.,, nepepab. u  gon. — Mocksa:
WM3patenscteo HOpant, 2024.— 380 c.— (O6LLe06pa3oBaTefibHbI LUUK).—
ISBN 978-5-534-16228-8. TeKCT: 3neKTpoHHbI // DBC Hpant [cant]. —
URL: https://urait.ru/bcode/544794

2. Jlanunuykaa T.B. Bbuonorusa. TecTbl: yyebHoe nocobve gna CMO —
Mockea: W3paTensctBo HOpaitt, 2024. — 40 c. (INpodeccnoHanbHoe
obpasoBaHue). ISBN 978-5-534-14157-3 TeKCT: 31eKTPOHHbIA /[ OBC HOpant
[cairT]. — URL.: https://urait.ru/bcode/543964

3.2.3. VNHTepHeT-pecypchbl

1 EfvMHas  KoOMnekuMnm  LUugpoBbiX  00pa3oBaTeNbHbIX  PecypcoB
[@nekTpoHHbI pecypc] URL.: http://school-collection.edu.ru/

2. Poccuitickasi  aneKTpPOHHas  LWKona  [3nekTpoHHbIA  pecypc]  URL:
https://resh.edu.ru/

3. VIHoypok [3nekTpoHHbIin pecypc] URL: https://infourok.ru/

4. Pewy EI3. buonorus [3nekTpoHHbIN pecypc] URL: https://bio-
ege.sdamgia.ru/
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https://urait.ru/bcode/544794
https://urait.ru/bcode/543964
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/

4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHUNA YYEBHOI' O

KoHTponb 1

PacKpbIBalOTCS  uepes

MPEOMETA
OLIEHKA pe3y/fbTaTOB OCBOEHMSt y4eGHOro npeaMeTa
OVCUMMANHAPHBbIE  Pe3y/nbTaTbl, HamnpaBfeHHble  Ha

(hopmmpoBaHMe 0OWMX U MNPOMECCUOHANTbHBLIX KOMMETEHUMIA MO pasgenam u
TemaM cofep>kaHns y4ebHOro mMatepuana.

Ob6uwasn /
npoeccnoHanbHas
KOMMNeTeHUKSA
OK 1 Bebibupatb Cnocoobsl
peLLeHns 3agay
npoeccMoHanbHOA

[EATENBHOCTU

NMPUMEHNTENBHO K Pa3/IMYHbIM
KOHTEKCTam

OK 02. Vicnonb3oBatb
COBPEMEHHbIe cpeacTsa
NMoucKa, aHasm3a 7
NHTEeprpeTauumn nHhopmaLmu,
n NH(OPMaLNOHHbIE
TEXHONOrMN AN BbIMOMHEHWSA
3aga4 npoeccroHanbHOM
NeATeNbHOCTY,

Pasgen / Tema

Pasgen 1, Tema 1.2., Tema 1.3.
Pasgen 2., Tema 2.5., Tema2.6.

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

Pasgen 5., Tema 5.1, Tema
5.2.

Pasgen 1, Tema 1.1, Tema
12, Tema 13, Tema 14,
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.

Paspen 4., Tema 4.1., Tema
42., Tema 4.3., Tema 4.4.,
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Twunbl OUEHOYHbIX
MEPONPUATKIA

TecTupoBaHue

YCTHbI onpoc
lNpencTaBneHne pesynbTaTos
npaKTUYecKnx paboT
KoHTposbHas pabota
TecTupoBaHue

YCTHbIA onpoc
lNpeactaBneHe pesynbTaToB
MpaKTUYecKmx paboT
KoHTponbHas pabota
TecTnpoBaHue

YCTHbIN onpoc
MpefcTaBneHne pesynbTaToB
npaKTUYecKnx paboT
TecTupoBaHue

YCTHbIA onpoc
lNpeacTaBneHve pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas pabota
TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHne pesynbTaToB
npaKTUYecKnx paboT
PeLueHwne 6MoNornyecKnx
3ajau

KoHTponbHas paboTta
TecTupoBaHue

YCTHbI onpoc
MpeacTaBneHne pesynbTaTtoB
NPaKTUYeCKmxX paboT
Pa3paboTka NeHTbl BpeMeHM
MPOUCXOXAEHUA YefoBeka
TecTupoBaHue

YCTHbIA onpoc



OK 04. AhheKTUBHO
B3aMMOAECTBOBATb n
paboTaTb B KOMMEKTUBE U
KOMaHe;

OK 07. CopeicteoBaTtb
COXPaHEHNIO  OKpYXXatoLLeid
cpeabl, pecypcocbepexeHuto,

MPUMEHATb 3HaHWA 06
N3MEHEHUN KN1mMara,
MPUHLUMNBI 6epexxnmBoro

Tema 4.5.

Pa3gen 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.

Paspen 4., Tema 4.4., Tema
4.5,

Pasgen 5., Tema 5.1, Tema 5.2

Pasgen 4., Tema 4.1., Tema
42., Tema 4.3., Tema 4.4.,
Tema 4.5.
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lNpenctaBneHne pesynbTaToB
npaKTUYecknx pabot
CocTaBneHune
KpyrosopoTa BeLLEeCTB
KoHTponbHas paboTta
TecTupoBaHue
YCTHBI onpoc
lNpefcTaBneHe pe3ynbTaToB
MpaKTUYecKmx paboT
TecTupoBaHue

YCTHbIN onpoc
MNpefcTaBneHne pesynbTaToB
MpaKTUYecKmx paboT
KoHTposbHas paboTa
TecTupoBaHue

YCTHbI onpoc
MNpefcTaBneHne pesynbTaToB
MpaKTUYecKmx paboT
PelueHune 610/10rNYecKnX
3afau

KoHTponbHas paboTta
TecTupoBaHue

YCTHbIA onpoc
MMpefcTaBneHne pesynbTaToB
MpaKTUYecKmx paboT
Pa3paboTka NeHTbl BpeMeHM
NPOUCXOX/AEHMA YenoBeka
TecTmpoBaHue

YCTHbIN onpoc
MpeacTasneHne pesynbTaToB
MpaKTUYecKnx paboT
CocTtaBneHue
KpyrosopoTa BeLLeCTB
KoHTponbHas pabota
TecTupoBaHue
YCTHbI onpoc

Kelic 3agaHus
MNpeactaBneHve pesynbTaToB
NpaKTUYecKnx paboT
TecTupoBaHue

YCTHbIN onpoc
MMpeacTaBneHne pesynbTaToB
npaKTUYecknx paboT
PewleHne 9KOMOrNYeCcKmnx

3aaay

CXeM

CXeEM



NPOM3BOACTBA,  3PPEKTUBHO
[eCTBOBaTb B Ype3BblHalHbIX
CUTYyauusx;

MK 3.2. OnpependaTb
rnocnefoBaTelbHOCTb 7
ONTUMa/IbHble PEXMNMbI

TEXHUYECKOTO 06CYXXNBaHMS
KOHTPO/IbHO-N3MEPUTENbHBIX

npr6opoB " CUCTEM
aBTOMATUKMU.

Pasgen 5., Tema 5.1, Tema 5.2
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CocTasneHue
KpYyroBsopoTa BeLLecTs
KoHTponbHas pabota
TecTupoBaHue
YCTHbI onpoc
MpencTaBneHne pesynbTaToB
npaKTUYecKnx paboT

Kelic 3agaHus

CXeM
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