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1. OBLASA XAPAKTEPUCTUKA PABOYE MPOrPAMMDbI
YYEBHOIO MPEAMETA

1.1. MecTto y4yebHOro npeagMeTa B  CTPYKTYpe  OCHOBHOI
npodeccnoHasibHOM 06pa3oBaTe/IbHOMN NMPorpaMmb|

YuebHbli  npeameTr  «buonorus»  SBNSETCA  006s3aTeNbHOM  YacTbiO
006Lleo6pa3oBaTe/IbHOr0 LMKIa OCHOBHOW MpodeccnoHanbHOn 06pa3oBaTe/IbHOW
nporpaMMbl - MpOrpaMMbl MOATOTOBKM CMELMa/IMCTOB CPeAHero 3BeHa Mo
cneymansHocT 15.02.16 TexHonormsa mMatlMHOCTPOEHUS.

1.2. Uenn n nnaHnpyemble pesy/sibTaTbl OCBOEHUS Yy4ebHOro npeameTa

1.2.1 Llenn ocBoeHMA y4ebHOro npegmeTa

Cofiep>xaHue nporpamMmmbl y4ebHOro npeameta «bruonorus» HanpasnieHO Ha
[NOCTUXKEHNE Pe3ynbTaToOB €ro U3yyeHus B COOTBETCTBUN C TpeboBaHusiMM PIrOC
COO c yyeToM npodeccuoHanbHon HanpaeneHHocTn @IOC Crlo.

OCHOBHOM ULeNbl n3yveHns ydebHoro npeameta «buonorns» ABNSETCA:
(hopMupoBaHMe Yy CTYAEHTOB MpPeACTaBNeHNs O CTPYKTYPHO-(YHKLMOHaNbHOW
OpraHmM3aLnn XXMBbIX CUCTEM Pa3HOro paHra Kak OCHOBbI MPUHATUA PeLLeHnin B
OTHOLLIEHNM O0OBEKTOB XMBOW MPUPOAbI U B MPOU3BOACTBEHHBLIX CUTYaLUSX.



1.2.2 MnaHnpyemble pe3ynbTaTbl 0OCBOEHMS YyUeOHOro npeamMeTa
Oco60e 3HaueHMe YUeOHbI NpeaMeT UMeeT NPy (POPMMPOBAHUI 1 Pa3BUTUI O6LLMX U NPOECCUOHANbHBIX KOMMETEHLA,

a TaKXKe COOTBETCTBYHOLMX UM pe3yfibTatam 06yyeHns cornacHo ®roC COO.

KomneTteHuunun (OK, MK)

OK 1 BblbupaTb cnocobbl
peLLeHns 3afau
npogeccroHanbHOIA

DEeATENIbHOCTN  MPUMEHUTENBHO
K Pa3/IN4YHbIM KOHTEKCTaM

MnaHupyeMble pe3ybTaTbl 00yUeHUs

O6Lpme
JIP23 - roToBHOCTbL K TpyAy, OCO3HaHWe LEeHHOCTH
MacTepcTBa, TPYAoNto6ue;
NIP24 - TrOTOBHOCTb K aKTMBHOW [AeATeNlbHOCTM
TEXHOMOTMYECKOW W COUMaIbHOM  HanpaBNeHHOCTH,

CMOCOBHOCTb NHULMNPOBATb, naaHMpoBaTb 7
CaMOCTOATE/bHO BbIMONHATL TaKyHo AeATeIbHOCTb;
NP25 - wvHTepeC K pasnnyHbIM  cdepam
NPOeCCMOHANIbHOMN [LeATeNbHOCTH,

MP1 - CaMOCTOATE/LHO (hopMynmMpoBatb 7
aKTya/msuposaTb  Npobnemy, paccMaTpuBaTb — ee
BCECTOPOHHE;

MP2 - ycTaHaBNMBaTb CYLUECTBEHHbIA MPU3HAK WK
OCHOBaHWS [/  CpaBHeHWs,  Knaccugukauum  wu
0000LLeHNS;

MP3 - onpegenatb uUenu [eATeNbHOCTW, 3adaBaTtb

napameTpbl U KpUTEPUU UX LOCTUXKEHUS;

MP4 - BbIABNATL 3aKOHOMEPHOCTM U NPOTUBOPEYUs B
paccMaTpuBaeMbIX ABMIEHUAX;

MP5 - BHOCUTb KOPPeKTMBbI B  [AesATe/IbHOCTb,
OLleHMBaTb  COOTBETCTBME  pPe3y/nbTaToB  Lenam,
OLeHMBaTb PUCKM NOCNEACTBUIA AeATENIbHOCTHY;

MP6 - pa3BuBaTb KpPeaTVBHOE MbILL/IEHNE NPU PeLLeHUN
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AucunnnmnHapHble
MP61 - 3HaTb O MecTe M ponu 6MoNorMM B CUCTEME
Hay4HOro 3HaHWs; (DYHKLMOHAIbHOW  rPaMOTHOCTM
YesIoBeKa [J19 PELLEHUSA YXKN3HEHHbIX NPO6/eMm;
MP62 - YMeTb pacKpbIBaTb coaepxaHue
OCHOBOMOMaratoWmMx  O6MOMOrMYecKUX TEPMUHOB U
MOHSATUI: XW3Hb, KNETKa, TKaHb, OpraH, opraHu3m, Buf,
nonynaumsi,  3KocMcTeMa,  OMOLIEHO3,  6Buocdepa;
mMeTabon13M (06MeH BELLECTB U NpeBpaLLeHne 3Heprum),
romeoctas  (camoperynauusi),  6uocuHTe3  6esnka,
CTPYKTYpHas opraHusaums XVBbIX cucTem,
[INCKPEeTHOCTb, CaMOpPEerynauus, camoBOCMpPOU3BeaeH e
(penpopykumsa),  HacnefCTBEHHOCTb,  M3MEHYMBOCTD,
3Hepro3aBMcMMOCTb, pPOCT U pasBUTUE, YPOBHEBas
opraHusauus;
MP63 - YMETb packpbIBaTb cofepxxaHue
OCHOBOMONaratoLmx 61MoNOrMYECKNX TEOPUIA U TUMNOTES:
KNETOYHOW, XPOMOCOMHOM, MYTaLMOHHOW,
3BOJTOLMOHHOM, NPOUCXOXKAEHUSA XKN3HN U Ye/I0BEKa;
Mp64 - ymeTb packpbiBaTb  OCHOBOMONararwLiue
OnonornyeckMe  3akoHbl M 3aKoHomepHocTn (I
MeHpgensa, T. MopraHa, H.W. BaeunoBa, 3. ['ekkens, ®.
Mionnepa, K. bapa), rpaHuubl nUX NPUMEHUMOCTUA K



YXM3HEHHBIX MPo6/iem

MP7 - BnafieTb HaBblKaMUn Y4ebHO-MCCef0BaTe/IbCKOM
N NPOEKTHON [eATe/IbHOCTW, HaBblKaMWU pa3peLLeHus
npo6newm;

MP12 - BbIIBNATL NPUUYUHHO-CNELCTBEHHbIE CBA3N U
aKTyasm3vMpoBaTb 3afayy, BblABUraTb runoTesy ee
peLleHns, HaxoauTb apryMeHTbl AnA [L0Ka3aTenbCTBa
CBOMX YTBEPXAEHWI, 3afaBaTb NapaMeTpbl 1 KpUTepun
peLleHus;

MP13 - aHanM3npoBaTb MOMyYeHHbIE B XOAE PELLEHUA
3afaun  pesynbTaTtbl, KPUTUYECKN OLEHMBaTb WX
[OCTOBEPHOCTb, MPOrHO3MpoBaTb U3MEHeHWe B HOBbIX
YCNOBUSX;

MP17 - ymMeTb NEPEHOCUTb 3HAHMA B NMO3HABATE/IbHYIO U
MPaKTUYECKYH0 061acTy XN3HELEATEIbHOCTH;

MP18 - ymeTb MHTErpmpoBatb 3HaHWA W3 pPasHbIX
npeaMeTHbIX 06/1acTei;

MP19 - BblgBUratb HOBble  WUAew,
OpPUrMHa/IbHbIe NOAXO0Ab! U peLLeHus;
MP20 - - cTaBUTb NPO6MEMbI M 3adaun, AoMycKaroLme
aNlbTEPHaTUBHbIE peLLeHus;

npeanaraTb

XWBbIM CUCTeMaM,

MP65 - MNpUMEHATbL OCHOBHbIE METOAbl HAay4yHOro
MO3HaHWA, MUCMNOMb3yeMble B GUOMOrMN: HabMOAEHUS U
ONUCaHUA XMBbIX CWUCTEM, TPOLECCOB W  SAB/EHWUIA;

opraHvsayuM 1M NpoBeAeHVs  GMOMOTrMYECKOro
9KCNEpPUMEHTa,  BbIABVKEHUS  TWMOTe3,  BbISBNEHMS
3aBMCUMOCTM  MEXAYy WCCnefyeMbiMn  BeMYMHaMM,
06bACHEHNS MOMYYeHHbIX pe3ynbTaToB "

(hopMynMpoBaHMA BbIBOAOB C UCMO/b30BaHWEM HayUHbIX
MOHATUI, TEOPUIA N 3aKOHOB;

MP66 - ymeTb BbIAENATb CYLLIECTBEHHbIE MPU3HAKK
BUPYCOB, K/IETOK npokKapuotr 3yKapwuoT;
OLHOK/NETOUYHbIX M MHOrOK/IETOYHbIX  OPraH13moB,
BMUOOB, OMOreoLeHO30B W 3KOCUCTEM; OCOGEHHOCTU
npoLieccoB 06MeHa BeLLEeCTB U MpeBpaLLeHNs SHepruy B
KNeTke, (hoTOCKHTE3A, MnacTU4ecKoro n
9HEpPreTMYecKoro 0obMeHa, XeMOCWHTe3a, MWTO33,
Mein03a, On/oLOTBOPEHUS, Pa3BUTUA N Pa3MHOXEHWS,
NHAMBNAYaNbHOrO pasBUTUA OpraHm3ma (OHTOreHesa),
6opbObl 32 CyLLEeCTBOBaHME, €CTECTBEHHOIo 0T60pa,
BMA006pa3oBaHMs, NPUCNOCO6/IEHHOCT OpPraHU3MOB K
cpege 00MTaHUSA, BAUAHUA KOMIMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX W3MEHEHWA B 3KOCUCTEMax CBOeM

MECTHOCTW, KpYrosopoTa BeLUeCTB W1 MpeBpaLleHme
3Heprun B brocdepe;
MP68 - yMeTb pewartb OMOMOrMYECKMe 3adaudu,

COCTaBJ/IATb FEHOTUMNYECKNE CXEMbI CKpeLmMBaHUA A1



OK 02. icnonb3oBatb
COBPEMEHHbIe CpefCcTBa Mowucka,
aHanM3a U1 VHTeprpeTaumu
NHopmauuu 7
MNH(OPMALMOHHbIE  TEXHOOTMK
ans BbIMO/IHEHNS 3agay
NpogeccMoHanbHOM
[eATeNIbHOCTY;

np32 - cthopmMmnpoBaHHOCTb MWPOBO33PEHUS,
COOTBETCTBYHOLLIErO COBPEMEHHOMY YPOBHIKO Pa3BUTUSA
HayKuU M 06LEeCTBEHHON NpPaKTWKW, OCHOBAaHHOIO Ha
avanore  KynbTyp,  CMOCOGCTBYIOLErO  OCO3HAHMIO
CBOEro MecTta B NoJIMKY/IbTYPHOM MUPE;

P33 - coBepLIeHCTBOBaHME A3bIKOBOWN M YUMTATENNbCKOM
KyNbTypbl KaK CpefcTBa B3aMMOENCTBUA  MeXAOy
NHOABMU 1 NO3HAHUA MUPa;

P34 - 0co3HaHWe LEHHOCTM Hay4YHOW [edTeNbHOCTY,

FOTOBHOCTb OCYLLIECTBNSAT MPOEKTHYO "
CCNe0BaTENbCKYIO eATENbHOCTb MHAMBMAYANIBHO U B
rpynne;

OBnafeHue YHVBEpPCa/bHbIMU yue6HbIMY

no3HaBaTebHbIMU LeACTBUSMU:

MP21 - BnafieTb HaBblKamy MOyYeHUs MH(opMaumun 13
MCTOYHMKOB  pasHbiX  TUMOB, CaMoCTOATe/IbHO
OCYLLECTBNATL MOUCK, aHanus3, CuUcTemMatusauuio u
NHTEpNpeTaumMio  MHGopMauumn pasfvyHbIX BULOB U
(hopM npeAcTaBeHNs;

MP22 - co3gaBaTb TEKCTbl B Pa3/IMYHbIX (hopMaTax C

YYETOM  Ha3HayeHus  MHGopmauum U LEeeBoin
ayautopuum, BblOMpas ONTUM&a/IbHYHO (hopmy
npeacTasneHnsa 1 BU3yanmsauuu,

MP23 - oueHuBaTb [AOCTOBEPHOCTb, /IErUTUMHOCTb

pasHbIX TUMNOB HAac/ef0BaHWA MPU3HAKOB Yy OpPraHu3MOoB,
COCTaB/IATb CXeMbl MepeHoca BeLeCcTB W 3Heprun B
aKocucTemax (Lenu nuTaHus, NULLEBbLIE CETN);

MP69 - ymeTb KPUTUYECKN OLEHMBaTb WHMOPMaLMIo
61onornyeckoro cofiepXKaHus, BK/THOUAOLLYHO
MCeBAOHAYYHble 3HaHWA W3 Pas3/IMYHbIX WCTOYHUKOB
(cpepcTBa MaccoBoK MHGOpMaLMn, HayYHO-NONYNAPHbIE
martepuasbl); WHTEPNpPeTUpoBaTb 3TUYECKME acnekThbl
COBPEMEHHbIX UCCMeAoBaHNn B 6UONOrMKn, MeavuyvHe,
6roTexHonoruu; paccMmaTpusaTtb rnobabHble
3KO/IOrnyeckme npo6nemsbl COBPEMEHHOCTH,
(hopMmpoBaTb MO OTHOLIEHWIO K HWM COBCTBEHHYHO
Nno3nuuio;

MP610 - ymeTb co34aBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble  COOOLUEHMS HA OCHOBE  GMONOrMYECKOM
NH(OPMALMN U3 HECKOSIbKUX WCTOYHWKOB, rPamMOTHO
1CNOJb30BaTb NOHATUHBINA annapat 61ooruu.



OK 04. ApekTrBHO
B3aMMOAENCTBOBATb M paboTaTb
B KOJIIEKTVIBE Y KOMaHLE;

NH(opMaLMK, ee COOTBETCTBUE MPABOBLIM U MOPa/IbHO-
3TUYECKMM HOpMaM;

MP24 - vcnonb3oBatb CpeacTsa MHMOPMALMOHHBLIX U
KOMMYHWUKALMOHHbLIX ~ TEXHONOTMA B PELUeHUM
KOFHUTUBHbIX, KOMMYHWKaTUBHbIX Y OPraHn3auMoHHbIX
3a0a4 C COOMOAEHMEM TpebOBaHU  3PrOHOMUKW,
TEXHVKM 6e30MacHOCTU, TUrMeHbl, PecypcocbepedxeHns,
MPaBOBbIX M 3TUYECKNUX HOPM, HOPM MH(OPMALMOHHOWA
6e30MacHoOCTY;

MP25 - BnageTb HaBblKamy pacrno3HaBaHWUA M 3aLUThI

NH(opmMaLmn, NHOPMaLMOHHOM 6e3onacHoCTU
NINYHOCTU
np24 - FOTOBHOCTb K aKTUBHOW [eATeIbHOCTY

TEXHOMOMMYECKOM W COLMabHOM  Hanpas/ieHHOCTH,
CMOCOBHOCTb NHULMMPOBATb, NnnaHMpoBaTb 7
CaMOCTOATE/IbHO BbIMO/HATL TaKyHo LeATe/IbHOCTb;
JIP26 - roTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHWMiO
caM000pa30BaHMIO Ha MPOTSHKEHNM BCEW XXN3HU;

MP7 - BnageTb HaBblKamy y4ebHO-MCCNeA0BaTENbCKON
N NPOEKTHOW [AeATeNbHOCTW, HaBblKamMu paspeLleHus
npoonewm;

MP31 - noHumaTb M WCMNOMbL30BaTb MPENMYLLECTBA
KOMaHAHOW Y UHAMBUAYASTbHOWN PaboThl;

MP32 - BbiGupaTb TemMaTuKy M METOAbl COBMECTHbIX
[eNcTBMA ¢ y4yeTOM  OOWMX  MHTepecoB, U
BO3MOXHOCTEMN KaXKAOro Y/eHa KONeKTMBa;

MP33 - npuHMMaTb LN COBMECTHOWN [AesTeNbHOCTH,
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[MP65 - nNPUMEHATL OCHOBHbIE METOAbl HAay4yHOro
Mo3HaHWsA, UCMOo/b3yemble B GUOMOrMW: HabMOAEHUS U
OMUCaHNSA >KMBbLIX CUCTEM, TMPOLECCOB W  SABMEHUMN,;

opraHusauunn n NnpoBeaeHNA BMON0OrNYecKoro
IKCMNepumMeHTa, BblABMXKEHUA TUMNOTE3, BbIAB/IEHUA
3aBUCMMOCTU  Mexay uccnegyembiMn  BEINYNHAMUA,
06bACHEHNSA NOJTY4YEHHbIX pe3ynbTaToB "

(hopMynMpoBaHUs BbIBOAOB C MCMO/b30BaHMEM Hay4HbIX
NMOHATUIA, TEOPUIA 1 3aKOHOB;



OK 07. CopeiictBoBaThb
COXPaHEHMI0 OKpY>KatoLLel
cpedbl,  pecypcocbepexxeHuto,
MPUMEHATL 3HaHWA 06
N3MEHEHNM Knumara,
MPUHLMMbI bepeXxxnmBoro
NpON3BOACTBA, ahdpekTmMBHO

[ecTBOBaTb B 4pe3BblUaiHbIX
CUTYaUUsIX;

OpraHv3oBbIBaTb M KOOPAMHWMPOBaTb AEWCTBUS MO ee
[OCTUXKEHWIO: COCTaB/ISATb nnax LENCTBUIA,
pacnpesenatb pPosiM C YY4eTOM MHEHWA Y4YaCTHUKOB
06cyXaaTb pe3ynbTaTbl COBMECTHON paboThl;

MP36 - KOOpPAMHMPOBaTb W BbIMONHATL PaboTy B
YC/OBUAX peasibHoro, BUPTYa&/IbHOIO 7
KOMOWHMPOBAHHOIO B3aMMOLENCTBUS;

MP37 - ocywecTBnaTb MNO3UTMBHOE CTpaTermyeckoe
noBefeHNe B PasUYHbIX CUTyaumsx, NPOABMATb
TBOPYECTBO M BOOOpaXKeHWe, ObITb MHALMATUBHBLIM
MP55 - npuHUMaTb MOTMBBI M aprymeHTbl ApPYrux
NKOJe Npy aHann3e pesynbTaToB AeATeIbHOCTHU;

MP56 - npu3HaBaTb CBOe MpaBO M NPaBo APYruX Noaen
Ha OLIMOKM,;

NP27 - chopMUPOBAHHOCTb 3KOMOTUYECKON KYNbTYpbl,
MOHNUMaHWe  B/IUSAHUA  COLMASIbHO-3KOHOMUYECKNX
MPOLECCOB Ha COCTOSIHWE MPUPOAHOM W COoLManbHON
cpegpl, 0CO3HaHue rnobanbHOro Xapakrepa
3KONOrnyeckmx npobnem;

P28 - nnaHWpoBaHWe W OCYLLECTBNEHWe [eACTBUIA B
OKpY)KalolLle  cpefile Ha OCHOBE 3HaHWA  Lenew
YCTOMYMBOrO PasBmUTUS Ye/IOBEYECTBA;

P29 - aKTWBHOE HenpuATWe [eWCTBUIA, MPUHOCALLUX
BpeL OKpY>XatoLLei cpeae;

NP30 - ymeHMe nNpPOrHO3MpoBaTb HebnaronpusATHbIE
9KOJIOTUYECKMe  MOCNeACTBUA  NPeAnpUHMMAaEMbIX
[leNCTBWIA, NpeaoTBpaLLaTh UX;

MP67 - ymeTb NPUMEHATb MOJyYeHHble 3HaHUA [ANA
06BbACHEHMS BUOOrMYECKNX NPOLLECCOB U ABNEHUIA, 41
MPUHATUA MPaKTUYECKUX PeLUeHWid B NOBCEAHEBHOW
XWU3HW C Lenblo 0b6ecrneyeHnss 6e30MacHOCTU CBOEro
300pOBbS M 3[0P0OBbS  OKPYXAWOLLMX  NIOLEN,
cobntofieHNs  340pOBOrO  0bpasa  XW3HW,  HOPM
rpamMoTHOrO MOBELEHNS B OKPY>KatoLle NpUpPOLHOMN
cpede; MNOHWMaHWe HeO6XOAMMOCTM  UCMOJb30BaHUSA
[IOCTUDKEHUIN COBPEMEHHON GUONOrNM U BUOTEXHOOMUIA
[)19 paunoHanbHOMO NPUPOLONO/b30BaHus;



MK 5.4. Peann3oBbiBaTh
TEXHONOIMYeCcKNe npouecchl B

MaLLMHOCTPOUTENbHOM
NpPon3BOACTBE C COGMOAEHNEM
TpeboBaHMIN  OXpaHbl  TPyAa,
6e30nacHoOCTK
XXVN3HEAEATENIbHOCTN W 3aLUNTbI
OKpY>KatoLLIeN cpenpl,
NPUHLMMNOB " MeTO/10B

6epeXxnMBOro NPoM3BoACTBA.

NP31 -  pacwupeHve  onbiTa  AeATe/IbHOCTU
3KO/I0rMYeCKOoM HarnpaBNeHHOCTH;

MPS - BHOCUTb KOPPEKTMBbI B  [€ATE/IbHOCTb,
OLEeHVMBaTb  COOTBETCTBME  pPe3yNbTaToB  LEnaM,

OLeHMBaTb PUCKWN MOCNEACTBUIN AeATENbHOCTH;

MP7 - BnafieTb HaBblkaMWn Y4e6HO-MCCNeaA0BaTeNbCKOM
N MPOEKTHOW [esATeNbHOCTN, HaBblKaMW pa3peLLeHus
npo6nem;

MP48 - ymeTb oOLeHMBaTb PUCKM W CBOEBPEMEHHO
NPUHUMATL PELLEHUSA MO UX CHUXKEHUIO,

NIP28 - nnaHMpoBaHME W OCYLLECTB/IEHME AEWCTBUM B
OKpY>)Xalollelh cpefle Ha OCHOBe 3HaHMA  Lenel
YCTONYMBOr0 pa3BUTKS YenoBeYeCTBa;

NIP29 - aKTMBHOE HenpuATUe AEWCTBUIA, MPUHOCALLMX
BPeA, OKPY>KatoLLEe cpeae;

P30 - yMeHMe MpOrHo3MpoBaTb HebNaronpusATHbIE

3KOMIOTNYecKMe  MoCNefcTsus  npeanpuHMMaeMbIxX
[eVicTBYI, NpeaoTBpawaTb ux;
P31 - pacwumpeHue onbiTa  AeATebHOCTU

3KO/OMMYEeCKO HanpaBeHHOCTH;
MP48 - ymeTb OLEeHMBaTb PUCKW U CBOEBPEMEHHO
NPUHUMATb PELLEHWNSA MO UX CHUXEHNIO;

MP1 - CamMoCTOATE/IbHO (hopmynmpoBatb "
aKTyanmsupoBaTb  Mpobfemy, paccmatpueatb  ee
BCECTOPOHHE;

MP6 - pa3BMBaTb KpeaTMBHOE MbILLEHWE NpU

peLleHn XXN3HEHHbIX np06ne|v|;
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MP69 - yMeTb KpUTUYEeCKM OLeHMBaTb WHHOPMaLUIO
B10MI0rNYecKoro cofepxaHus, BK/1HOYaIOLLYHO
nceBAoHayyHble 3HAHWA W3 Pa3/IMYHLIX WCTOYHUKOB
(cpefcTBa MaccoBoi MHGOpMaLUK, HayYHO-NOMYNAPHbIE
marepuanbl); WHTEPNPETUPOBATL 3TUYECKME aCMEKTbI
COBPEMEHHbBIX WCCMEeLOBaHW B BUoMorumn, MeguumHe,
B1oTeXHONOrNw; paccmatpvBaTtb rnobasbHble
9KONOrNYecKme npob6embl COBPEMEHHOCTH,
(hopMMpoBaTL MO OTHOLUEHUIO K HWM COBCTBEHHYHO
nosuuuio;



MP16 - oOCyWecTBNATb LeneHanpaBieHHbIA MONCK
nepeHoca CpeacTB UM CNOcoboB  JelcTBUA B
npogecCMoHaNbHYO Cpeay;

MP17 - ymMeTb NepeHOCUTb 3HaHWA B MO3HaBaTe/lbHYH
N NPaKTUYECKY0 06/1aCTVW XXMU3HEAEATEIbHOCTH;

MP48 - ymeTb oOuUeHMBaTb PWUCKM U CBOEBPEMEHHO
NPUHUMATb PELLEHNSA MO UX CHUKEHUIO,

u



2. CTPYKTYPA N COOEP>XAHUVE YYEBHOI' O NMPEOMETA

2.1. O6bem ydebHOro npegmeTa v BUAbI y4e6HON paboThbl

Bug yyebHoli paboThl O6bem B yacax
O6bem o6pa3oBaTeNnbHOW NporpamMMbl y4ebHOTo NnpegmeTa 82
Ob6a3aTenbHaa ayonTopHasa Harpyska: 82
TeopeTMUYeCKNe 3aHATHS, 60
B T.4. B (DOPME NPaKTUUECKOI NOATOTOBKM 2
NPaKTUYecKne 3aHATUSA, 22
B T.4. B (DOPME NPaKTUUECKOI NOATrOTOBKM 10

nabopaTopHble 3aHATUS,

B T.4. B (DOPME NPaKTUUECKOI NOATrOTOBKM
CamocTtoaTenbHana paboTa,

B T.4. B (DOPME NPaKTUUECKOIN NOATrOTOBKM

WHanBUayanbHbIA NPOEKT —

MpoMexyTouHaa aTTecTaumnsa:
-onddepeHULNPOBAaHHbI 3a4eT 2
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2.2. TeMaTM4eCKMiA NNaH 1 cogep)aHme y4ebHOro npeamerta

B Tom uncne

HanmeHoBaHue Copep>xaHue yyebHoro matepuana n popMbl opraHusauumn O6bem npakTu
pa3fnenoB U TemM neAaATenbHOCTU o6y'-|a+ou.|,v|xc;| B HacaxX yeckad
noAroToBKa
1 2 3 4
Pasgen 1. KneTka - CTPYKTYPHO-DYHKUMOHA/bHAA efUHULLA XXNBOTO
Tema 1.1. TeopeTuueckoe 3aHaTue. buonorma kak Hayka. O6uias
Buonorus kak XapaKTepUCTUKA XXN3H
Hayka. O6Luan CoBpeMeHHble  OTpac/in  6uonornyeckmx  3HaHui.  CesA3b
XapaKTepucTka  6uonorMnm C  ApYrumMn  Haykamu: 6uoxumus, 6uotmnsmnka,
XN3HN OMOHUKa, reHoreorpagua v gp. Ponb U Mecto 6uonorum B 2 —
(hopMMpOBaHNM  COBPEMEHHOW Hay4YHOW KapTUHbl  Mupa.
YpoBHU opraHunsaumm XXWBOWA marepuu. O6was

XapaKTepnucTunka XN3HN, CBOCTBA XUNBbIX CUCTEM.
XUMUNYECKNIA COCTaB KNETOK

TeopeTuueckoe 3aHaTUe. YPOBHM OpraHM3aumMn >KUBOIA
maTepuu.

OOLLas XapakKTePUCTMKA >KU3HW, CBOWCTBA XXMBbLIX CUCTEM. 2
XUMUYECKMIA COCTaB KNETOK

Tema 1.2. TeopeTuveckoe saHaTue. Knertka

CTpyKTypHO- KnetouHas Teopusi (T. LUsaHH, M. LUneiigeH, P. Bupxos).
(yHKUMOHaNbHass ~ OCHOBHbIE MOJSIOXKEHWUS COBPEMEHHOM K/IETOYHOW  TEOpUM.

opraHusaums Tunbl  KNETOYHON  OpraHu3auun:  MPOKAPUOTUYECKUA U
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Kogabl 061X KOMNETEHL WA 1
JIMYHOCTHbIX, METANPeAMETHBbIX,
npeAgMeTHbIX Pe3ynbTaToB,
hOpPMUPOBAHMIO KOTOPbIX
CNoco6GCTBYET 3/IEMEHT
nporpaMmbl
5

OK 02
NP32, IP33, JIP34
MP21, MP22, MP23, MP24,
MP25;
P69, MNMP610

OK 02
NP32, NNP33, JIP34
MP21, MP22, MP23, MP24,
MP25;
P69, MNMP610
OK 01; OK 02; OK 04
NP23, NP24, NP25;J1P26;
NnP32, NP33, N1P34
MP1; MP2; MP3; MP4; MP5;



KNETOK

Tema 1.3.
CTpyKTypHO-
(hYHKUMOHa/IbHbIE
(hakTopb!
HacneACTBEHHOCTH

Tema 1.4.
OO6MeH BeLLecTB 1
npeBpaLleHme
3HEPrun B KNETKe

3YKapuoTnyeCKMin.  OLHOKNETOYHble U MHOrOK/IETOYHbIE
opraHusmbl. CTPOeHMe MPOKapuoTMYeCKOW KeTkn. CTpoeHue
3YKapuOTUYECKON KNeTKN. HekneTouHble (OpMbl  XKM3HM
(Bmpychbl, GakTepuodiarm)

MpakTuueckoe 3aHsTme Nel CpaBHUTE/NbHASA XapaKTepUCTnKa
BUPYCHbIX U 6aKTepuanbHbIX 3a601eBaHNIA

TeopeTnyeckoe  3aHATHE. Peanusauma  HacnefCcTBEHH
NH(OPMaLNN B KNETKe.

XpomocomMHass Teopua T. MopraHa. CTpoeHVe XPOMOCOM.
XPOMOCOMHbIi Habop K/ETOK, rOMO/IOrNYHbIe n
HEromMosIorMYHble XPOMOCOMbI, ranfougHbliA 1 AUNAOWAHLINA
Habop. HyknenHosble kucnotbl: AHK, PHK HaxoxgeHue B
KNeTKe, UX CTPOeHVe N (PYHKUMK. MaTpuyHble mnpoLecchl B
KneTke:  pennukaums,  OuMocuHTE3  Gefka,  penapaums.
"eHeTNYECKMIA KOf, 1 ero CBOMCTBa

MpakTnyeckoe 3aHATUE Ne2. PelleHne 3agay  no
MOJIEKY/IIPHOI Gronorum

TeopeTuyeckoe 3aHsaTue. OOMEH BeLUECTB W MpeBpaLleHue
3HEPrum B KNeTKe

MoHATMe MeTabonu3M. ACCUMUNALMA U OUCCUMUNALMA - [BE
CTOPOHbI MeTabonm3Ma. Tunbl 06MeHa BeLLecTB: aBTOTPOMHBLIIA
N reTepoTPORHbINA, a3POOHLIN 1 aHA3PO6HbIN.
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MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;
MP61; MP62; MNMP63; NPe5; rNPe6.

OK 02; OK 04
NP32, NP33, N1IP34
MP1; MP2; MP3; MP4, MPS5;
MP6; MP12
MP61; MP62; MNMP63; MNMP65; MNP66.

OK 01; OK 02
NP23, NP24, NP25; JTIP26/1P32,
NP33, /1P34
MP4; MP5; MP12; MP21, MP23
MNP62, NMP63, NP64, rNPeo,

OK01; OK 02
P23, NP24, NNP25; NP26/1P32,
NP33, JIP34
MP4; MP5; MP12; MP21, MP23
MP62, MP63, NP64, NPe65, NP66

OK2
NP33, N1P34
MP21
MP62, MP66, NP69, NP610



Tema 1.5.

YKM3HEHHBIN UMK

KNeTkn. Muroa.
Melio3

Pasgen 2. CtpoeHue

Tema 2.1.
CtpoeHune
opraHu3ma

Tema 2.2.
dopmbl
pasmMHOXeHus
opraHvu3moB

Tema 2.3.
OHTOreHes
PacTeHWA,
XXWMBOTHbIX U
yesioBeka

TeopeTuueckoe 3aHaTue. MnacTnyecknii oomeH
BrocuHTe3 Genika. POTOCUMHTE3. XEeMOCUHTE3

TeopeTnueckoe 3aHaTue. XXUSHEHHBIA LUUKN KNETKA. MUTO3.
Meiio3.

KneTouHbln umkn, ero nepuogbl. MwuTto3, ero cragum u
npoucxofdalime npoleccol. bruonornyeckoe 3HayeHne MUTO3A.
Melio3 n ero crtagun. [loBeAeHWe XPOMOCOM B  Meiio3e.
KpoccuHrosep. bronornyeckuii CMbIc meliosa

KoHTponbHaa pa6orta Ne 1

M QYHKLUU OpraHu3mMa

TeOpeTI/I‘-IeCKOG 3aHATUNE. MHOFOKﬂeTOLIHble OpraH|/|3MbI.
B3aMOCBSi3b OPraHoB 1 CUCTEMbI OPraHOB B MHOFOK/IETOYHOM
opraHuave. OMeocTa3 oOpraHusMa W ero nojjepxaHvie B
MPOLIECCE YKU3HEAEATENbHOCTY

TeopeTuueckoe 3aHaTue. POPMbI Pa3SMHOXEHNA OpraHN3MOB
dopMbl  pasMHOXeHUss opraHusmoB. bBecronoe M MonoBoe
pasmMHOXeHue. Buabl 6ecnonioro  pasmMHoXeHus. [Monosoe
pasMHOXeHune. [MaMeToreHes y >XMBOTHbIX. CnepmaroreHes u
ooreHe3. CTpoeHwue NonoBbIX KNeTok. OnnofoTBOpeHME
TeopeTuueckoe 3aHsaTue. VIHOMBMAYaSlbHOE  pas3BUTUE
OpraH13moB.

AmbpuoreHe3 1 ero craguu. MoOCTaMOPUOHaNbHLIA NEPUOL.
Cragunm MOCT3IMOPMOHANIBLHOTO  PasBUTUS Yy  >KMUBOTHLIX U
yenoeka. [psmMoe ¥ Henpsmoe pasBuTMe. Buonorunyeckoe
cTapeHue 1 cmepTb. OHTOreHe3 pacTeHui
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OK2
P33, JIP34
MP21
MP62, INP66, INP69, NP610

OK 02; OK 04
NP24, NP26, NP33, N1P34
MP7, MP21, MP22, MP23, MP24,
MP25;
MP65, MP69, MNP610

OK 02, OK 04
NP32, NP33, N1P24
MP21, MP23, MP24, MP55,
MP56, MP57
MP69, MNP65

OK 02
P33, JIP34
MP21
P62, rNpPe6, P69, NP610

OK 02, OK 04
NP32, IP33, N1P24
MP21, MP23, MP24, MP55,
MP56, MP57
MP69, NMP65



Tema 2.4.
3aKOHOMepHOCTV|
HacnefoBaHUA

Tema 2.5.
CuenneHHoe
HacnefoBaHue
NPU3HaKoB

Tema 2.6.
3aKOHOMepHOCTI/I
N3MEHUYNBOCTU

TeopeTI/I'-IeCKOE 3aHATUE. 3aKOHOMepHOCTV| HaC]'Ie,U'OBaHI/Iﬂ
OCHOBHbIE MOHATUS TEHETUKN. 3aKOHOMEPHOCTM 06pa3oBaHus
ramer.  3akoHbl T MeHgens  (MOHOrnépugHoe
nonMrnépuaHoe CKpeLyBaHune). BzanmogencTeme reHos

MpakTryeckoe 3aHsATue Ne3. PellleHne reHeTUYecKmx 3aaad
Ha MOHO- 1 ANTNMBPUAHOE CKPeLLMBaHMe.

TeopeTnyeckoe 3aHATHe. XpoMocoMHas TeopuA
HacneACTBEHHOCTMW.

3akoHbl T. MopraHa. CuenneHHoe HacniegoBaHWe TeHoB,
HapyLLeHue CLeneHuns. HacneposaHue NpPU3HaKOB,
CLeMN/IEHHbIX C NOJIOM

MpakTuyeckoe 3aHATUe Ne4. PellieHVWE TFEeHETUYECKUX 3adad
Ha cLenneHHoe HacnegoBaHue

TeopeTquCKoe saHaTue. 13MEHUYMBOCTD: HaCﬂeﬂICTBeHHaﬂ n
HeHacneCTBeHHas

3meHurBOCTL NPU3HAKOB. Buabl N3MEHYNBOCTMU:
HacneacTBeHHad N HeHacneACTBEHHaA. 3aKOH rOMOJIOrMYeCKnX
PSOOB B HacneAcTBeHHOW wu3meHumsocTM (H.A. Basunos).
MyTauMoHHass Teopus W3MEHUYMBOCTW. Bugbl MyTaumi u
MPUYNHBI UX BO3HUKHOBEHUSA. KaproTun yesoBseka.

TeopeTuueckoe 3ausTue. HacneacTBeHHble 3aboneBaHUs
YesioBeKa.
Kapvotun 4yenoBeka. [eHHble W XPOMOCOMHble 60Me3HU
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OK 02, OK 04

NP32, NP33, JIP24

MP21, MP23, MP24, MP55,

MP56, MP57
P69, MNP65
OK 02, OK 04

NP32, NP33, J1P24
MP37, MP56
P62 ,MNP68

OKO01,0K 02
NnpP24, P25, NNP32, NP34
MP17, MP18, MP21, MP22
MP62, MNMPe63, NP69, rNP610

OKO01
NnP23, NP24
MP12, MPWU
P68
OK 01; OK 02; OK 04
NP23, NP24, NP25; NP26;
JIP32, JIP33, JIP34
MP1; MP2; MP3; MP4; MP5;
MP6; MP7;, MP12; MP21, MP22,
MP23, MP24, MP25;
MP61; MNP62; NP63; NMP65; NPe6.

OK 01; OK 02; OK 04
NP23, NP24, NP25;/1P26;
NnP32, NP33, N1P34



Tema 3.1.
VicTopus
3BO/IHOLMOHHOI 0
yYeHus.
MukpoasontoLms

Tema 3.2.
Makpoasosnouus.
BO3HMKHOBEHME U
pasBUTHE YKN3HU

Ha 3emse

yernoBeKa. BonesHu C HacneACTBEHHO
NpPepacroNoXXeHHOCTb0. 3HAUYEHNE MEAULMHCKONM FeHETUKN B
NPeAOTBPALLEHNN W NEYEHUN TFeHeTUYEeCKMX 3ab60/eBaHUl
yenoBeka

MpakTuueckoe 3aHATHe Ne5. PellieHne 3a4a4 Ha onpegeneHue
TMNa MyTauun.

KoHTponbHaa pa6oTta Ne?2

Pa3gen 3. Teopusa asonwouumn

TeopeTunyeckoe 3aHsaTue. ICTOPNS 3BOMTIOLNOHHOIO YUYEHWA.
Mwukpo3aBontoLuusa

MepBble 3BOMOLUMOHHBbIE KOHUenuun (OK.B. Jlamapk, >X.JI.
Brodhhon). IBOMOLMOHHAA Teopus 4. [JapsuHa.
CuHTeTUYeCKas TeOpUA 3BOIFOLMUN 1 €e OCHOBHbIE NMOMOXEHNS.

TeopeTuueckoe 3aHATve. MUKPO3IBOMOLNUA.

MonynsumMa  Kak  3nemMeHTapHas  eAuMHMLA  3BOOLMN.
"eHeTUYecKMe OCHOBbI 3BOMKOLUMKW. ECTECTBEHHbI OTOOp -
HanpaBNsAlLWmMiA  hakTop 3BONKOLMK. BuaoobpasoBaHme Kak
pe3ynbTaT MUKPO3BO/IOLMN

TeopeTuyeckoe 3aHaTue. Makpossonouus. Bo3HMKHOBEHME
N Pa3BUTKE XN3HWN Ha 3emne

Makpoasonoums.  PopMbl U OCHOBHbIE  Hanpas/ieHus
makpoasontoumn  (A.H.  CesepuoB). TlyTu  OOCTUXKEHMSA
6uonorunyeckoro nporpecca. CoxpaHeHne 6ruopasHoobpasns Ha
3emre.
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MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;
MP61; MNP62; MNMP63; MNMP65; MNP66.

OKO01
JIP23, JIP24
MP12, MP13;IM1P68

OK 02, OK 04
NnP24, NP26, NP32, J1IP33
MP21, MP22, MP23, MP25
P66, MP69 ,MP610

OK 02, OK 04
np24, P26, J1IP32, 1P33
MP21, MP22, MP23, MP25
MnP66, MNP69 ,MNP610

OK 02, OK 04
np24, P26, J1IP32, P33
MP21, MP22, MP23, MP25,
MP32, MP33
MP66, NMP69 ,MNMP61



Tema 3.3.
MponcxoxaeHve
Ye/noBeKa -
aHTponoreHes

Pasnen 4. Okosioruns

Tema 4.1.
JKo/nornyeckme
(hakTOopb! 1 Cpeabl
YKN3HU

TeopequeCKoe 3aHATUNE. BO3HI/IKHOBeHl/Ie n pa3B|/|T|/|e XXN3HN
Ha 3emne

unoTesbl N TEOPUM BO3HMKHOBEHUSI >KM3HM Ha 3emne.
MMosiBNeHne nepBbIX KNETOK U UX 3BOMOUMA. MpoKapuoTbl U
3yKapnoTbl. [MpoMCX0oXAeHNEe MHOrOKNETOUYHbIX OpPraH13MoB.
BO3HMKHOBEHVE OCHOBHbIX LIAPCTB 3yKapnoT

TeopeTuueckoe 3aHATHe. AHTPOMOreHes

AHTpOMonorMs - Hayka O u4enoBeke. CucTeMaTUyeckoe
MoNoXeHve 4YenoBeka. CXOACTBO M OT/IMYMS YerloBeKa C
YKMBOTHbIMW. OCHOBHble CTafMM aHTPOMOreHe3a. JBONOLMSA
COBPEMEHHOT0 YeNoBeKa.

UenoBeyeckme pachbl U UX eUHCTBO. Bpemsi 1 NyTy pacceneHuns
YesoBeka Mo nnaHeTe. [pUCNOCOGNEHHOCTb YenoBeKa K
PasHbIM YCNOBUSM Cpefbl

TeopeTunueckoe 3aHsaTme. IKOMOrMYeCKMe (hakTopbl U Cpedpbl
XU3HU

Cpefpbl 06MTaHNA OpPraHM3MOB: BOAHAs, Ha3eMHO-BO34YyLUHaS,
MOYBEHHAs,  BHYTpUOpPraHMsmMeHHas.  PU3NKO-XUMUYECKME
0C06eHHOCTU cpen 06UTaHWS opraHu3moB. [MpucrnocobeHns
OpraHnM3MOB K >KM3HM B pasHblX cpefax. [loHaTve
3KOMOrMyeckoro (paktopa. Knaccugpukaums 3K0M0rmyeckmx
(hakTopoB. MpaBnno mMuHMMyma HO. Jlubuxa.  3akoH
TonepaHTHocTK B. LLendopaa
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OK 02, OK 04
NnP24, NP26, NP32, J1P33
MP21, MP22, MP23, MP25,
MP32, MP33
P66, MNP69 ,NMP610

OK 02, OK 04
NnP24, P26, NP32, NP33
MP21, MP22, MP23, MP25
P66, MNMP69 ,MNMP610,

OKO01,0K 02, OK 07
np25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
P67



Tema 4.2.
Monynaums,
CO00LLIECTBA,
9KOCUCTEMbI

Tema 4.3.
Buocepa -
rnobanbHas

3KOMormyeckas
cucrtema

TeopeTuueckoe  saHaTue.  [lonynsauus,  COOGLLECTBA,
3KOCKCTEMbI

JKOMornyeckas  XapakTepucTka Buga W NOMyAsuum.
SKOMOrnMyeckas HULWA BUAA. DKOMOTMYECKUE XapPaKTEPUCTUKU
nonynsuum. Coo6LIecTBa M 3KOCUCTEMbI. BUOLEHO3 M €ro
CTpykTypa. CBSi3 MeX[y OpraHuamMamMmum B GMOLEHO3E.
CTPYKTYpHble ~ KOMMOHEHTbl  9KOCUCTEMbI:  MPOAYLIEHTHI,
KOHCYMEHTbI, pefyLeHTbl. KpyroBopoT BelecTB M MOTOK
3HEpPrum B aKocucTeMe. TPogrUeckiie YPoBHM

TeopeTuueckoe 3aHsaTme. CyKLeccum

CmeHa  OMONOrMYeckMx  COOOLLIECTB. MpuymrHbI 7
3aKOHOMepHOCTW.  [lepBuuyHad  cykueccus.  BTopuuHas
cyKueccus.

MpakTuyeckoe 3aHATMe Ne6 PelleHMe 3KONornyeckmx 3afad
Ha COCTaB/ieHMe TPOUUECKNX Lienel

TeopeTuueckoe 3aHaTue. buochepa - xueasg 000/104Ka
3emnu.

Pa3BuTue npeAcTaBneHuiA o Ouoctepe B Tpydax B.W.
BepHazckoro. O6nact 6uoctepbl U ee KOMMOHeHTbI. YKuBoe
BELLECTBO 6Moctepbl U ero yHKLMMN.

3aKOHOMEPHOCTN CYLLECTBOBaHNA 6uocgepbl. OCO6EHHOCTM
onocdepbl Kak rnobasbHOM 3KocuUCTeMbl.  JuHammnyeckoe
paBHOBecMe B  6uoctepe. KpyroBopoTbl  BeLLeCTB W
OnoreoxnuMmyeckne  UMKbl.  [nobanbHble  3KOMOrMYecKume
npo6/ieMbl COBPEMEHHOCTH
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OKO01,0K 02, OK 07
npP25, NP27, NNP32
MP1, MP2, MP5, MP7, MP23
MP67

OKO01,0K 02, OK 07
np25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
rPe7

OKO01.0K 02, OK 07
np25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
MP67, MNP68

OKO01.0K 02, OK 07
NnP25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
P67



Tema 4.4.
BnusHwne
aHTPOMOreHHbIX
(haKTOpOB Ha
orocthepy

Tema 4.5.
BnnaHue
coumanbHo-
3KO/I0rMYecKmnx
(haKTOpOB Ha

3[0POBbE YeNoBeKa

TeopeTnyeckoe 3aHsTue. [JlMHamMnyecKoe paBHOBECME B
ourocgepe.

Kpyrosopotbl  Bewects U  OMOreoOXMMUYECKMe  LMKNbI.
"nobasibHble 3KONOrnYeckmne I'Ip06I'IEMbI COBPEMEHHOCTH

TeopeTuueckoe 3aHATMe. AHTPOMOreHHble BO3M4ENCTBUA Ha
orocdepy.

3arpssHeHMst  Kak  BWf ~ aHTPOMOreHHOro  BO3AENCTBUA.
AHTPOMNOreHHbIe BO3AENCTBUS Ha aTMoctepy. Bosgeincteus Ha
rugpoctepy. BosgeicTBus Ha nutocdepy. AHTPOMOreHHble
BO3/eNCTBUA HA BMOTUYECKME COOOLLECTBA.

MpakTuyeckoe 3aHATUe Ne7  AHaIN3  3KOMNOTUYECKUNX
acrnekToB  yTUIM3auum 0TX0[08B npousBoacTea U
KOMMNEKTYHOLWMX XON0ANIbHOro 060pyA0BaHMS.

MpakTuueckoe 3aHsTMe Ne8  OnpegeneHne  BANAHUSA
pas/fIMYHbIX abMOTMYECKNX (haKTOPOB Ha 340POBbE Ye0BeKa

KoHTponbHasa pab6oTta Ne3

Pasnen 5. bnonorus B XXU3Hu

Tema 5.1.
BuoTtexHonornm B
YKU3HU KaXXAoro

TeopeTnueckoe 3aHsTue. DBWOTEXHOMOMMA KaK Hayka W
MPON3BOACTBO.

OCHOBHble ~ HanpasfieHUsi  COBPEMEHHOW  BUOTEXHOJOTUW.
MeToapl 6uotexHonornm. OOBLEKTbI OUMOTEXHONOMMW. ITUKA
OMOTEXHONOMMYECKMX U TFEHETUYECKMX  3KCMEPVUMEHTOB.
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OK 01, OK 02, OK 07
NnP25, NP27, NP32
MP1, MP2, MPS5, MP7, MP23
P67

OKO01,0K 02, OK 04, OK 07
nP25, NP27, NP32, NP28, /1P29,
NP30, /P31
MP1.MP2, MP5, MP7
rMP67

OKO01.0K 02, OK 07
MK 54.
npe27, Np28, N1P29, NP30, /1P32
MP1, MP2, MP5, MP7, MP48
MP67, NP8

OKO01.0K 02, OK 07
NnP27, NP28, JIP29, NP30, N1P32
MP1, MP2, MP5, MP7, MP48
MP67, NP68

OKO01.0K 02, OK 04
MK 54.
NP23, NP24, JIP25;J1P26;
NnP32, NP33, /1P34
MP1; MP2; MP3; MP4; MP5;



Tema 5.2
bBruoTtexHonormn un
TeXHUYEeCKue
CUCTEMBI

MpaBuna noucka 1 aHann3a 6UO3KONOrMYECKON MHDOpMALLMK
M3 Pas3IMYHbIX WUCTOYHMKOB (HayyHasd W Yy4ebHO-Hay4Has
nuTepaTypa, CPeAcTBa MaccoBO MH(OpMaLmK, ceTb NHTepHET
W apyrue)

MpakTuyeckoe 3aHaTHe Ne9 COCTaBNEHME W 3aLUUTA KENCOoB
Ha aHa/IM3 MHGOPMaLMN O HayUHbIX AOCTMXKEHUAX B 061acTu
FeHETUYECKNX TEXHOMOMMIA, KNETOYHOW MHXXEHEPUM, MULLEBbIX
OMOTEXHONOI A,

NMpakTnyeckoe 3aHATUE Ne10 CocTaBneHne  KeiicoB
«Pa3BnTMEe OMOTEXHONOIMIA C WUCMNOMb30BAHUEM TEXHUYECKUX
CUCTEM U UX NPUMEHEHNE B XKMN3HW YENOBEKA»

MpakTuyeckoe 3aHaTue Nell 3allnMTa KelcoB «Pa3BuUTue
OUNOTEXHOMOTMIA C UCNOMb30BAHMEM TEXHUYECKUX CUCTEM U KX
NPUMEHEHNE B XKN3HW Ye0BeKa»

MpomexyToyHasa attecTaumsa (andphepeHLNPOBaAHHbIN 3a4eT)

Bcero:
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82

12

MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;
MP61; MP62; MNMP63; MNP65; MNMP66

OKO01.0K 02, OK 04
MK 54.

Nnp28, JIP29, JTP30, /P31
MP1, MP6, MP16, MP17, MP48
MP61; NP62; MNP63; MNP65; MNP66,

P69
OK 01, OK 02, OK 04
MK 54.

Nnp28, JIP29, JTP30, /P31
MP1, MP6, MP16, MP17, MP19,
MP20, MP31,MP48
MP61; NMP62; MNP63; MNMP65; MNMP66,
P69
OK01.0K 02, OK 04
MK 5.4.
np28, IP29, 1IP30,/71P31
MP1, MP6, MP16, MP17, MP19,
MP20, MP31, MP48
MP61; MP62; MP63; MP65; MNP66,
P69



3. YCNOBUA PEATTU3AUNU MNMPOIPAMMbBI YHEBHOTI O NMPEAMETA

3.1. MaTepuranibHO-TeEXHNYECKOe 0becreveHne

[na ocBoeHMs nporpammbl yyebHoro npegmeta OOI16.13 Buonorvsa B
OBIMOY «K3MT» nmeetcs y4ebHblil KAOUHET «XUMUA, BUOTOTUA».

[MomeLleHNe KabMHeTa OCHALLEHO TWUMOBbIM 000PYyL0BaHWEM, B TOM 4uCrie
creunvanM3nMpoBaHHOn  yyebHOW  MebGenbto UM cpeAcTBaMuM  00yYeHus,
HEOOXOAUMbIMU 419 BbIMOJIHEHNA  TPebOBaHM K YPOBHIO  MOAFOTOBKYU
obyyatoLmxcs.

OcHalleHve y4ebHOro kabmHera:

- NocagoyHble MecTa Mo KOMYeCTBY 00YyYaroLLMXCS;

- paboyee MeCTO npenojaBaTens;

- MpodeccroHaIbHO-OPUEHTUPOBAHHbIE 334aHWA.

AVpakTnyeckue matepmanbl:

-MEeTOAMNYEeCKNe PEKOMEHZAUMN MO BbINOHEHWUIO MPaKTUYECKUX paboT Mo
yuebHoMy npeameTty OOI16.13 buonorus;

- KOMMJEKT 3afaHnii 418 NpPoBeAeHNs NMUCbMEHHbIX KOHTPO/IbHbIX paboT;

- KOMNNEKT 3afaHni ansa npoBefeHns MNCbMEHHOT 0
AnhdepeHUMpPoBaHHOIO 3a4eTa.

TexHu4yeckne cpefcTsa 06yyeHus:

- MEePCOHa/IbHbIA  KOMMbKOTEP  C  JIMLUEH3UOHHBIM  MPOrpaMMHbIM
006ecneyYeHnemM;

- MNPOEKTOP C 3KPaHOM.

3anbl:

BubnnoTeka, YnTasibHbI 3a/1 C BbIXOAOM B CeTb VIHTEpHET.

3.2. VHthopmaLMOHHOe obecreyeHre peannsaLumn nporpaMmb

Ona peanusauyumn nporpammbl B 6ubnnoteyHom qoHge OBIMOY «K3OMT»
MMEKTCA MeyvaTHble W 3M1EKTPOHHbIE 00pa3oBaTe/ibHble U UH(OPMaLMOHHbIE
pecypcbl A5 UCMOMb30BaHMA B 06pa3oBaTe/IbHOM MpoLecce.

3.2.1. OCHOBHbIEe UCTOYHUNKMN

1. AragoHoBa W.B., KameHckumin A.A., Cusornasos B.W/. Buonorus.
ba3oBbli1 ypoBeHb. CI1O. YuebHUK. - Mocksa: NpocselleHue, 2024 - 271 c.

2. buonorus: y4yebHUK M MpakTUKyM ANA CpPeAHero npoeccnoHabHOro
obpasosaHusa / B. H. ApbiruH [1 gp.]; nog pepakument B. H. ApbirnHa. — 2-e u3g,
— Mocksa: W3gatensctBo HOpant, 2024. — 378 c. — (lpodheccmoHaibHoe
obpasoBaHue). — ISBN 978-5-534-09603-3. — TeKCT: 3MeKTPOHHbIA /]
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O6pa3oBate/ibHas nnargopma FOpant [cainT]. — URL:
https://urait.ru/bcode/536659

3.2.2. [10N0NHNTeNIbHbIe UCTOUYHUKWN

1. bruonorusa. ba3osblil U Yrny6/eHHbIA YpoBHU: 10— 11 Knacchbl: y4ebHUK
O0NA  cpefHero obulero ob6pasosaHua/ B. H. ApbirvH  [v gp.]; nog obuei
pefjakuvenn B. H. ApbirmHa. —  2-e  u3g.,, nepepab. u  gon. —  Mocksa:
N3patenbctBo HOpanTt, 2024. — 380 c.— (O6uweobpa3oBaTefibHblA LNKI). —
ISBN 978-5-534-16228-8. TeKcCT: 2neKTpoHHbIn /[ 3BC Hpant [cant]. —
URL.: https://urait.ru/bcode/544794

2. NNannukas T.B. buonorus. TecTbl: yyebHoe nocobue and CrNO —
MockBa: W3patensctBo HOpant, 2024. — 40 c. ([podeccuoHansHoe
obpaszoBaHue). ISBN 978-5-534-14157-3 TeKcCT: 3neKTpoHHbI // IBC HOpaint
[canT]. — URL.: https://urait.ru/bcode/543964

3.2.3. VIHTepHeT-pecypchbl

1 EavHan Konnekuum UMDPOBLIX  00pa3oBaTe/lbHbIX  PECcypCcoB
[GnekTpoHHbI pecypc] URL: http://school-collection.edu.ru/
2. Poccuiickass  3MeKTPOHHas  WKona  [OnekTpoHHbid  pecypc] URL:
https://resh.edu.ru/
3. VIHoypok [SnekTpoHHbIin pecypc] URL: https://infourok.ru/
Pewy EI3. bronorusa [AnekTpoHHbIN pecypc] URL.: https://bio-ege.sdamgia.ru/
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4. KOHTPOJ1b 1 OUEHKA PE3YJIbTATOB OCBOEHWNA YUEBEHOI'O

KoHTponb u

PacKpbIBAIOTCA  Yepes

NMPEOMETA
OLIEHKA pe3ynbTaToB OCBOEHWS yuyebHOro npeameTa
AVNCLUMMANHAPHBIE  pe3y/bTaTbl, HamnpaB/feHHble  Ha

(hopMMpoBaHME O0OLIMX W MNPOGeCCMOHaNbHBIX KOMMETeHUWUI A No pasgenaM U
TeMaM COAepXXaHUsa y4eGHOro Matepuana.

Ob6wasn /
npogeccnoHanbHas
KOMNeTeHUnA
OK 1 Bblbupatb cnocobsl
peLLeHns 3agau

NpogeccnoHabHoM
AeATeNnbHOCTU
MPUMEHNTENBHO K Pa3NyHbIM
KOHTEKCTam

OK 02. Vicnonb3oBatb
COBPEMEHHbIe cpeacTea
nowucka, aHanmsa n
NHTepnpeTaumMm WMHQopmaLmm
n NH(OPMaLMOHHble
TEXHONOrUN AN BbINOJIHEHMSA
3afau npogeccroHanbHon

LEeATENbHOCTH,

Paspgen / 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.

Paspen 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, Tewma
3.2., Tema 3.3.

Pasgen 4., Tema 4.1., Tema
4.2., Tema 4.3, Tema 44,
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Tunbl OLEHOUYHbIX
MEpPONpuUATHA

TecTupoBaHue

YCTHbIn onpoc
lNpencTaBneHne pesynbLTaToB
NpakTU4ecknx paboTt
KoHTponbHas paboTa
TecTmpoBaHue

YCTHbIA onpoc
MpeacTasneHve pesynbTaToB
NpakTU4ecknx paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc
lNpencTaBneHne pesynbLTaToB
NpakTU4ecknx pabot
TecTnpoBaHue

YCTHbIN onpoc
lNpencTaBneHve pesynbLTaToB
NnpakTUyecknx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIn onpoc
MpeacTaBneHve pesynbTaToB
NnpakTU4ecknx pabot
PelueHue Bmonormyecknx
3afau

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc
lNpencTaBneHne pesynbLTaToB
NpakTU4ecknx pabot
Pa3paboTka /f1IeHTbl BPEMeHU
NPOUNCXOXXAEHNA YenioBeka
TecTupoBaHue

YCTHbIn onpoc



OK 04. AheKTMBHO
B3aMMO/eNCTBOBATb n
paboTaTb B KOMNEKTUBE MU
KOMaH[e;

OK 07. CopeicteoBarb
COXPaHEHMIO  OKPYXKatoLLein
cpefbl, pecypcocbepexxeHuto,

NPUMEHATb 3HaHUA 06
N3MEHEHUN Knnmara,
MPUHUMMbI bepexxnnBoro

Tema 4.5.

Pasgen 5., Tema 5.1, Tema 5.2

Pasgen 1, Tema 1.2., Tema 1.5.

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

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

Pasgen 4., Tema 4.4., Tema
4.5.

Pasgen 5., Tema 5.1, Tema 5.2

Paspgen 4., Tema 4.1., Tema
42., Tema 4.3., Tema 4.4.,
Tema 4.5.
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MpeacTaBneHve pesy/bTaToB
NpakTU4ecknx pabot
CocrasneHue
KpyrosopoTa BeLLEeCTB
KoHTponbHas paboTa
TecTnpoBaHue
YCTHbIN onpoc
MpeacTaBneHve pe3ynbTaToB
npakTn4ecknx pabot
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
npaKTU4ecknx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc
MpeacTaBneHve pesynbTaToB
npakTU4ecknx pabot
PeLueHue OMONOrNYecKmx
3afay

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIN onpoc
MpeacTtasneHve pesynbTaToB
npakTU4ecknx pabot
Pa3paboTka /f1IeHTbl BpeMeHM
NPOUCX0XAEHNSA YenoBeKa
TecTupoBaHue

YCTHbIN onpoc
lNpencTaBneHne pesynbLTaToB
npakTU4ecknx pabot
CocraBneHue
KpyroBopoTa BeLLecTB
KoHTponbHas paboTa
TecTupoBaHue
YCTHbIA onpoc

Kelic 3agaHus
lNpencTaBneHne pesynbLTaToB
NpakTU4ecknx pabot
TecTnpoBaHue

YCTHbIN onpoc
[NpencTaBneHne pesynbLTaToB
npaKkTuyecknx pabot
PeweHune 9KOMOTMYEeCKUxX

3aaa4

CXEM

CXeM



Npon3BOACTBa,  ANEKTUBHO
[eicTBOBaTb B Ype3BblyaliHbIX
CUTYaUUsiX;

MK 5.4. PeannsoBbiBaTh
TEXHO/IOrMYECKMe  MPOLECChl B
MaLLIMHOCTPOUTEIbHOM
MPOV3BOACTBE C COOMHOAEHMEM
TpeGoBaHWIA  OXpaHbl  TpyJa,
6e3sonacHocTu
YU3HEOEATENbHOCTU N 3alLMTI
OKPY>KAtOLLIEN cpefbl,
MPUHLIMMOB n METOL0B
GepeXxIMBOro NPOU3BOACTBA.

Pasgen 5., Tema 5.1., Tema 5.2
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CocrasneHue
KpyroBopoTa BeLlecTB
KoHTposnbHas pabota
TecTupoBaHue
YCTHBbIiA onpoc
MpeacTaBneHve pe3y/bTaToB
npakTn4ecknx pabot

Kelic 3agaHus

CXeM



		2024-11-18T14:35:24+0300
	Соколов Юрий Александрович




