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Pa6ouasi nporpamMma paccMOTPeHa 1 0f06peHa Ha 3acefjaHMM MEeTOAMYECKOro COBETA,

npoTokon Ne ot « J13 » 20 r.

Mpefcenaresis METOANYECKOrO COBETA / ?

TeXHUKYMa M.A. Ctugpeesa
CornacoBaHo:

3amecTuTeNlb AMpPEKTOpa A - C.C. PygHuk
3aBefytoLWnii OTAeNeHNEM B.A. LLIKyprHa
CrapLunii metoamcT / meTogmcT W 7 FO.FO. Kupeesa

Paboyas nmporpaMmma MepecMOTpeHa, 00CYXK[eHa U peKOMeH[oBaHa K MPUMEHEHUIO B
obpa3oBaTe/lbHOW AeATeNbHOCTM Ha OCHOBaHMM Y4yebHOro nnaHa no npodeccun 15.01.38
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Paboyas mporpamma nepecMOTpeHa, 006CyX[eHa M peKOMeHAOoBaHa K MPUMEHEHUIO B
obpa3oBaTefilbHOM AesiTelbHOCTM Ha OCHOBaHWM Y4yebHOro nnaHa no npodgeccun 15.01.38
Onepatop-HafafgunkK MeTanioobpabaTbiBalOLLMX CTaHKOB, OA0OPEHHOro  rnefarormyecKum
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(nognuce) (N.0. damunus)



COLEPXAHWE

1. OBLUAA  XAPAKTEPUCTUKA  PABOYEN NMPOIrPAMMBI

YUEBHOIO MPELAMETA ...ttt ne e 4
1.1. MecTo y4ebHOro npeameta B CTPYKTYpPe OCHOBHOW MpPOheCcCUOHaIbHOM
06pa30BATENIbHON MPOTPAMMDL.....cuveeriesreesireeeaseesseesseesseaseesseesseessesseessessseessesseessenns 4
1.2. Llenv n nnaHupyemble pesynbTaTbl OCBOEHNA Yy4eOHOro npegMerTa............. 4

2. CTPYKTYPA N COOQEP>XAHVE YUEBHOIO MPEAMETA................ 13
2.1. O6beM y4ebHOro npeameta v BUAbl YUEOHON PAOOTHI..c.vcvvveveeieiieerieeneeen, 13
2.2. TeMaTU4eCcKnin NiaH 1 cogepkaHme yYeOHOro MPeAMeTa. ..o vvereereerveenns 14

3. YC/10BUA PEAJTSALUNN NMPOIMPAMMbI YYEBHOIO NMPEAMETA .23
3.1. MaTepnasibHO-TEXHNYECKOE OOECTIEUEHME. .......ccveeiveeireereecreesteesieeesree e 23
3.2. IH(hopmaLMoHHOe obecneyeHve peanm3aumn NPOrPaMMbl.........cccvevveeeene. 23

4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHNA YYEBHOI'O
FIPELMET A e 25



1. OBLWLAA XAPAKTEPUCTUKA PABOYEI MPOIrPAMMBbI
YUEBEHOIO MNMPEAMETA

1.1. Mecto Yy4yebHOro npegMeTa B  CTPYKTYype  OCHOBHOM
npodgeccruoHasnibHoOM 06pa3oBaTe/IbHOM MPorpamMmmbl

YuebHblii npeameT  «buonorus»  SBNSeTCS  00513aTeNbHOM  YaCTbiO
006LLe06pa3oBaTe/IbHOrNoO LMKIa OCHOBHOM MNpodecCroHanibHOM 06pa30oBaTe/IbHON
nporpamMmbl -  MporpaMmbl  MOArOTOBKM  KBAIM(PULMPOBAHHbIX  paboumx,
Cny>KaLLmx no npodeccun 15.01.38 Onepatop-Hanaguunk
MeTas1n006pabaTbiBaOLLMX CTAHKOB.

1.2. Llenn n nnaHnpyemble pesysibTaTbl 0CBOEHNSA y4e6HOro npeameTa

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTta

OCHOBHOW LEeNbH M3yyeHUs yyebHOro npeameTta «buonorus» ABNSETCS:
(hopMUpOBaHNE Y CTYAEHTOB MPeACTaBMEHUS O CTPYKTYPHO-(YHKLMOHA/IbHO
opraHu3aLmmn XmBbIX CUCTEM Pa3HOro paHra Kak OCHOBbI MPUHATUS PeLUeHuid B
OTHOLLEHNM 0O6BEKTOB XMBOW NPUPO/bI 1 B NPOU3BOACTBEHHbLIX CUTYaLUSIX.



1.2.2 MnaHnpyemble pe3ynbTaTbl 0OCBOEHNSI Y4eOHOro NpeameTa
Oco60e 3HaueHMe YUeOHbI NpeaMeT UMeET NP hoPMUPOBAHNN 1 Pa3BUTUM OOLLMX 1 NPOKECCUOHANbHBIX KOMMETEHLWIA,

a TaKXKe COOTBETCTBYHOLMX UM pe3ynbTataM 06y4deHus cornacHo ®IrOC COO.

KomneTteHuyumn (OK, MK)

OK 1 BblbupaTb cnocoo6sl
peLueHuns 3afau
npodeccuoHanbHOM

LeATe/IbHOCTN  MPUMEHUTENIbHO
K pa3iM4yHbIM KOHTEKCTaM

MnaHupyemble pe3ynbTaTbl 06yYeHUs

Obuwue
JIP23 - roTOBHOCTb K TpyAy,
MacTepcTBa, TPYLOoNo6VeE;
NP24 - TOTOBHOCTb K aKTVBHOW  [eATe/IbHOCTU
TEXHOMOMMYECKOM W COLMaNbHOA  HanpaBfeHHOCTH,

OCO3HaHWne LEeHHOCTHU

CMOCOBHOCTb NHULUNPOBATb, naaHMpoBaTb n
CaMOCTOATE/IbHO BbIMO/HATL TaKYH AeATeNbHOCTb;
P25 - WNHTepec K  pasnyHbIM cthepam
NPOMeccUoHanbLHOM AeATENbHOCTH,

MP1 - CamoCToATe/IbHO (hopmynuposatb n
aKTyanM3nposatb  Mpobnemy, paccmatpuBaTb — ee
BCECTOPOHHE;

MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA MNPU3HAK WA

OCHOBaHMA A9 CpaBHeHMsA,  Knaccuukaumm u
0606LLEHNS;
MP3 - onpefenatb Uenn AeATenbHOCTW, 3afasatb

napameTpbl 1 KpUTEPUN UX JOCTUXKEHUS;
MP4 - BbIABNATb 3aKOHOMEPHOCTU M MPOTUBOPEYNSA B
paccmaTpuBaemMblX ABNEHUAX;

MP5 - BHOCUTb KOPPEKTVMBbl B  [eATENbHOCTb,
OLEeHMBATb  COOTBETCTBME  Pe3yNibTaToB  LeNisM,
OLeHMBATb PUCKU MOC/NEACTBUIA AeATENbHOCTHY,

MP6 - pa3BuBaTb KpeaTVBHOE MbILLIEHME MPU PELLEeHNN
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OucumnnnnHapHbie
MP61 - 3HaTb O MecTe U ponu 6UoNorMnM B CUCTEME
HAay4YHOro 3HaHWSA;  (PYHKUMOHAIbHOW  rpaMOTHOCTM
YesIoBeKa [/11 PELLEHUS XXM3HEHHbIX NPo6/ieM;
MPe62 - yMeTb pacKpbIBaTb coaep>kaHune
OCHOBOMO/MaratoWwmnx  O6UONOTNYECKUX  TEPMUHOB  ”
MOHATWI: YXW3Hb, KNeTKa, TKaHb, OpraH, opraHusm, Bup,
nonynaums,  sKocuctema,  6uoueHos,  buocgepa;
MeTab0/m3M (0OMEeH BELLEeCTB M NpeBpaLLeHne 3Heprum),
romeoctas  (camoperynsauus),  6mocuMHTe3  6enka,
CTPYKTYypHast opraHusaums YXUBbIX CUCTEM,
[UCKPETHOCTb, CaMOperynauus, camMoBOCMNpPOU3BefeHue
(penpogykumsa),  HacneACTBEHHOCTb,  WU3MEHYMBOCTb,
3HeprosaBMCUMOCTb, POCT U pas3BUTME, YPOBHEeBas
opraHusaums;
MP63 - YMeTb packpbIBaTb coep>kaHune
OCHOBOIMO/IAraroLLMX 61OOrMYeCcKMX TEOPUIA U TUMOTES:
KNETOUHOW, XPOMOCOMHOM, MYyTaLNOHHOW,
3BOJIOLMOHHOM, NPOUCXOXKAEHWS XXMU3HW U Ye/I0BEKa;
Mp64 - ymeTb packpbiBaTb  OCHOBOMOMAratoLme
ovonornyeckne  3akoHbl U 3akoHomepHocTn (I
MeHgensa, T. MopraHa, H.A. Basunosa, 3. Nekkensa, @.
Mionnepa, K. bapa), rpaHuubl UX MPUMEHMMOCTU K



YKM3HEHHBIX NPo6eM

MP7 - BnageTb HaBblKaMu y4eOHO-MCCNef0BaTeIbCKOM
N NPOEKTHOW [AeATeNbHOCTW, HaBblKaMW pa3peLLeHns
npo6newm;

MP12 - BbISiBNATbL MPUYNHHO-CNEACTBEHHbIE CBA3N W
aKTyanMsmpoBaTb 33adady, BblaBuratb runoTesy ee
peLleHns, Haxo4uTb aprymeHTbl 418 [0OKas3aTe/bCcTBa
CBOMX YTBEPXKAEHWI, 3aaBaTb NapameTpbl U KpUTEPUK
peLleHuns;

MP13 - aHann3upoBaTb MOMYYEHHbIE B XOfe PeLleHus
3aflauM  pesynbTaTbl, KPUTUYECKM OLEeHMBaTb  UX
[IOCTOBEPHOCTb, MPOrHO3MPOBaTb WU3MEHEHWE B HOBbIX
yCNoBusXx;

MP17 - ymeTb NePeHOCUTb 3HAHWA B NO3HABATE/NbHYHO U
MPaKTUYECKYI0 06/1aCTUN XXN3HeeAaTe/lbHOCTH,

MP18 - ymeTb WHTErpuvpoBaTb 3HaHUA W3 pPasHbIX
npeaMeTHbIX 06/1acTe;

MP19 - BbliABUraTb  HOBble  WAew,
OpPUrVHa/IbHbIe NOAXOAbI U peLIeHus;
MP20 - - cTaBUTb NPo6/eMbI K 3adaun, AoMycKaroLme
aNlbTEPHaTUBHbIE peLLeHNs;

npeanarath

XXUBbIM CUCTEMAM;

MP65 - nNpUMEHATb OCHOBHble METOAbl Hay4YHOro
Mo3HaHUA, UCNo/b3yeMble B 61ONOrMN: HabNOLEHNA Y
OMUCaHUA >KMBbIX CUCTEM, MpPOLECCOB W  SABMEHUI;

opraHuM3aumMm 1M MPOBEAeHMst  BKOMOTNYECKOro
9KCMEPUMEHTA,  BbIABVKEHUS  TUMOTE3,  BbISIBNEHNS
3aBUCMMOCTU  MeXay WCCNefyeMbIMU  BEMUUHAMM,
06bACHEHNS MOMYYEHHbIX pe3ynbTaToB "

(hopMyIMpOBaHUSA BbIBOAOB C UCMO/b30BAHNEM HayUHbIX
MOHATUIA, TEOPUIA U 3aKOHOB;

MP66 - ywmeTb BbIAENATb CYLECTBEHHbIE MPU3HAKK
BMPYCOB, KNeToK nNpoKapuoT 1 3yKapuoT;
OAHOKNETOYHbIX W  MHOFOK/ETOYHbIX  OpPraH13MoB,
BMAOB, OWMOreoLEHO30B U 3KOCUCTEM; OCOBEHHOCTU
npoueccoB 0bMeHa BeLeCTB M MpeBpaLleHnst SHeprum B
KNeTke, (hOTOCUHTE3A, NNacTUYecKoro 7
9HepreTMYeckoro obMeHa, XeMOCWHTEe3a, MMUTO03a,
Mei03a, ONIoAO0TBOPEHMS, Pa3BUTMS U Pa3MHOXEHWS,
VHAVMBUAYANbHOTO pa3BUTMS OpraHu3Ma (OHTOreHesa),
60pbObl 32 CyLLEecTBOBaHMe, EeCTECTBEHHOro 0T60pa,
BWI006pa3oBaHns, MPUCNOCO6/IEHHOCTM OpPraHM3MOB K
cpege 06WTaHMA, BAUAHMA KOMMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX W3MEHEHWA B 3KOCUCTEMAax CBOEi

MECTHOCTW, KpYyroBopoTa BeLlecTB W NpeBpaLleHune
3Heprun B 6uocepe;
MP68 - yMeTb pewatb OMOMOTMYECKME  3afauun,

COCTaB/IATb FEHOTUNNYECKNE CXEMbl CKPELLMBaHUA AN



OK 02. Vicnonb3oBatb
COBpPEMEHHble CpefCcTBa Nomcka,
aHamsa U UHTepnpeTauum
NHopmMaLmu 7

NH(OPMaLMOHHbIE TEXHOMOrMK
ans BbINOMHEHMS 3agau
NpPoheccnoHanbHoOM
LeATeNbHOCTH,

npP32 - ChOpMMPOBAHHOCTb MWPOBO33PeHNS,
COOTBETCTBYHOLLLErO COBPEMEHHOMY YPOBHIO Pas3BUTUSA
HaykKn W O6LLEeCTBEHHOW NPaKTWKW, OCHOBaHHOINO Ha
auanore  KynbTyp,  CMOCOGCTBYIOLLErO  OCO3HAHWIO
CBOEro MecTa B MOMIKYNbTYPHOM MUpE;

JIP33 - coBepLUEeHCTBOBaHME A3bIKOBOW 1 YMTaTENIbCKOM
Ky/NbTypbl KakK CpeAcTBa B3aMIMOAEWCTBUS  MeXay
NOABMU Y MO3HAHUA MU,

JIP34 - 0CO3HaHWe LEHHOCTM Hay4YHON AesATeNbHOCTH,

FOTOBHOCTb OCYLLECTBNSATD MPOEKTHYIO "
CCNefoBaTeNbCKYH [eATeNIbHOCTb MHAVBWAYANBHO W B
rpynne;

OBnafieHvie YHMBEPCAbHLIMM yUe6HbIMM

no3HaBaTe/lbHbIMY AeNCTBUAMMU:

MP21 - BnafieTb HaBblKaMu MOyYeHUs MHopMaLun 13
NCTOYHMKOB pasHbIX  TUMOB, CamMOCTOATENbHO
OCYLLEeCTBNATL MOUCK, aHain3, cuctematusaumio u
NHTEprpeTaumio  MHMOPMaLUMA  Pas3INYHbIX BUAOB U
(hopm NpeacTaBneHns;

MP22 - co3faBaTb TEKCTbl B pa3/IMYHbIX: (hopmartax c

YY4eTOM  HasHayeHuUs  MHQopMauMnm U LeneBoin
aynTopuu, BblOMpas ONTUMAJIbHYHO hopmy
NnpeAcTaBNeHNs U BU3yanu3aumu,

MP23 - oueHuBaTb [OCTOBEPHOCTb, NErmTUMHOCTb

pasHbIX TUMNOB HacnefoBaHWSA NPU3HAKOB Y OpraH13MoB,
COCTaBNATb CXeMbl MepeHoca BELEeCTB U 3HepruM B
akocmcTeMax (Lenv nuTaHus, NULLEBLIE CETK);

MP69 - ymeTb KPUTWUYECKWU OLEHMBATb WH(OpMaLMIo
6monormnyeckoro COAepPXKaHus, BK/IHOHAIOLLYHO
nceBAoOHaYy4Hble 3HaHWA W3  Pas3/INYHbIX WCTOYHWKOB
(cpepcTBa MaccoBoK MHGopMaLun, Hay4HO-MOMY sAPHbIE
maTepuasibl); WHTEPrpPeTMpoBaTb 3TUYECKME aCMeKTbl
COBPEMEHHbIX UCCNefoBaHUiA B GUOMOrMK, MeauLmMHe,
OMoTEXHONOTUN; paccMaTpuBaTtb rnobasibHble
3KONOrnyecKme npo6/iemsbl COBPEMEHHOCTH,
(hopMMpoBaTb MO OTHOLIEHUD K HUM COBCTBEHHYHO
No3nNLMIO;

MP610 - ymeTb co3aaBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble  COOOLUEHWA Ha  OCHOBE  OMONIOTrMYECKON
NHopMaUMM 13 HECKONIbKUX WCTOYHMKOB, FPaMOTHO
1CNO/b30BaTh NOHATUIHBIVA annapar 6uonoruu.



OK 04. A(h(heKTMBHO
B3aMMOAeNCcTBOBaTb 1 paboTaTb
B KOJINIEKTMBE 1 KOMaHAE;

NH(opMaLMK, ee COOTBETCTBME NPaBOBbIM M MOPa/IbHO-
3TNYECKMM HOpMaM;

MP24 - ncnonb3oBaTb CpeAcTBa MHHPOPMALMOHHBIX W
KOMMYHUKaLUWOHHBIX ~ TEXHOMOMMA B PeLleHuu
KOrHUTUBHBIX, KOMMYHUKATUBHBIX Y OPraHn3aunoHHbIX
3aga4 ¢ cobnogeHvem  TpeboBaHWI  3PrOHOMUKW,
TEXHVKM 6e30MacHOCTU, TUreHbl, pecypcocbepexxeHns,
MPaBOBbIX M 3TUYECKUX HOPM, HOPM MH(OPMAaLMOHHOM
6esonacHoCTu;

MP25 - Bnagetb HaBblKaMW pPacrno3HaBaHWA U 3aLUUTHI

NH(opmaLmK, NH(OPMAaLIMOHHON 6e30nacHOCTM
JINYHOCTU
NP24 - - TOTOBHOCTb K aKTUBHON [A€ATENIbHOCTM

TEXHOMOTMYECKOW W COUMANIbHOW  HanpaB/IEHHOCTH,
CMOCOOHOCTb  MHWULMUPOBATb, naaH1poBaTb 7
CamMOCTOATENIbHO BbIMOHATL TaKyt [eATeNbHOCTb;
JIP26 - roToBHOCTb U CMOCOOHOCTb K 06pa3oBaHUIO
CaMo06pa30BaHMIO Ha MPOTSXEHUN BCE XKM3HU;

MP7 - BnageTb HaBblkaMW Y4ebHO-MCCe0BaTeIbCKOM
N NPOEKTHON [eATeNbHOCTW, HaBblKaMW pa3peLLeHust
npo6newm;

MP31 - noHumaTb M MCMOMb30BaTb MNPenmyLLecTsa
KOMaHLHOW 1 UHAMBUAYaNIbHOW paboThl;

MP32 - BbloMpaTb TeMaTMKy W MEeTOAbl COBMECTHbIX
[JEeACTBUA € y4yeTOM  OOWMX  WHTepecoB, W
BO3MOXXHOCTEIN KaXKAO0ro YsieHa KONeKTUBa;

MP33 - npuHMMaTb LeNM COBMECTHOW AeATeNlbHOCTH,
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MP65 - nNpUMEHATb OCHOBHble MeTOAbl Hay4YHOro
MO3HaHMS, UCMO/b3yemble B GMONOrMW: HabNOAEeHNS Y
OMUCaHUA JKMBbIX CUCTEM, TMPOLECCOB U  SB/EHWUNA;

opraHuM3aUmMnm 1M MpOBeAeHWs  BK1ONOrMYECKOro
9KCMEPUMEHTA,  BbIABMKEHWUS  TUMOTE3,  BbISBIEHNS
3aBUCMMOCTM  MEXAy MCCNeAyeMbIMA  BESIMYMHAMM,
06bACHEHUSA MOMYYEHHbIX pe3ynbTaToB "

(hopmMynMpoBaHUs BbIBOAOB C MCMOMb30BAHWEM HayUHbIX
MOHSATWIA, TEOPUIA N 3aKOHOB;



OK 05. OcyLecTBnATb YCTHYIO
N NMUCbMEHHYKO KOMMYHUKALMIO
Ha rocyfapCTBEeHHOM  A3blke
Poccuitickoin  depepauum C
y4eTom 0COBGEHHOCTEN
COUMANbHOTO U Ky/bTypHOIO
KOHTeKcTa

OpraHv3oBbIBaTb M KOOPAMHUPOBATL [ENCTBUA MO ee
LOCTUXKEHWIO: COCTaB/SATb nnaH LleNCTBuiA,
pacrnpegensatb PoaM C YYeTOM MHEHWIA Y4YaCTHWKOB
06CyaTb pe3ynbTaTbl COBMECTHOM pPaboThl;

MP36 - KoopAuMHMpOBaTb W BbINOMHATL paboTy B
YCNOBUAX peasibHOro, BUPTYa/lbHOTO n
KOMOMHMPOBAHHOIO B3aMMOAENCTBUS;

MP37 - ocyllecTBNsATb MO3UTMBHOE CTpaTernyeckoe
MnoBefleHNne B pas3/INyHbIX CUTyaumsax, MPOABNATb
TBOPYECTBO N BOOOPaXKeHWe, ObITb UHULMATUBHbLIM
MPS5 - npuHMMaTb MOTMBBI WU aprymMeHTbl ApYrux
NHOJeN Npw aHanm3e pesynbTaToB AesTeIbHOCTY;

MP56 - npu3HaBaTb CBOE NPaBO W NPaBo APYrux Moaen
Ha OLMOKM,;

P33 - coBepLUEHCTBOBAHME A3bIKOBOWA U YMTaTe/IbCKOM
Ky/NbTypbl KakK CpeAcTBa B3avMOAEWCTBUA  MeXAy
NIOABMU 1 NO3HAHUA MUPA;

OsnageHue YHVBepCa/ibHbIMM y4yebHbIMU
no3HaBaTe/lbHbIMU AeACTBUSMU:

MP21 - BfageTb HaBblKaMu NONYyYeHUs MHopMaLnn 3
MCTOYHMKOB  pasHbIX  TUNOB, CaMOCTOATE/NbHO
OCYLLECTBNATL MOWCK, aHanM3, CUCTEMATU3aLU0 U
NHTEprpeTaunio  MHMOPMAaUUN  PasINYHbIX BWULOB U
(hopm npeacTaBieHns;

MP22 - co3paBaTb TEKCTbl B pas3/iMyHbIX (popmarax ¢
YYETOM  Ha3HaYeHWs  MHGopMaummM 1 LieNeBou
ayauTopuu, BblOMpas ONTUMA/IbHYHO hopmy
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MPe62 - YMETb packpbIBaTb coeprkaHune
OCHOBOMO/Ararlmx  OGUONOrNYeCKUX  TEPMUHOB U
MOHSATUIA: XKM3Hb, KNETKa, TKaHb, OpraH, opraHusMm, Bug,
nonynaums,  3Kocuctema,  6GuoueHo3,  6uocdepa;
mMeTab0113M (0OMeH BeLLeCTB 1 NpeBpaLLeHne IHepPrum),
romeoctas  (camoperynsums),  6umocuHTe3  Besika,
CTPYKTYpHas opraHusaums XMBbIX cucTem,
[LVCKPETHOCTb, CaMoperynsauus, camoBOCNpPON3BeaeHue
(penpopyKkums),  HacneACTBEHHOCTb,  WU3MEHYMBOCTb,
9Hepro3aBMCUMOCTb, POCT W pas3BUTME, YPOBHEBas
opraHuzauus;

MP63 - YMeTb packpbiBaTb cofepxxaHue
OCHOBOMoO/aratoLWmx 61MoNOrMYeCKNX TeOpUn U rMNoTes:



OK 07. CopeiicTBoBaThb
COXPaHeHuto OKpY>KatoLLein
Cpedbl,  PecypcocOepexxeHuto,
NPUMEHSATb 3HaHWA 06
N3MEHeHUN Knmmara,
NPUHUMNBGI 6epexxnmBoro
NpPOu3BOACTBA, 3(h(heKTNBHO

[leicTBOBaTb B 4pe3BblyaiiHbIX
CUTYaLUsIX;

npeAcTaBneHnsa U BU3yanunsauuu,
MP25 - BnafeTb HaBblKaMK pacno3HaBaHWUA U 3aLUTbI
NHpopMaumm, NHHOPMaLNOHHOIA 6e3onacHoCcTU
JIMYHOCTK

NP27 - chopMMPOBaHHOCTb 3KO/IOMMYECKON KyNbTypbl,
NMOHVMaHWe  BVSIHAA  COLMaIbHO-3KOHOMUYECKMNX
MPOLECCOB Ha COCTOSIHWE MPUPOAHOM W COLMabHOM
cpespl, 0CO3HaHwue rnobasnbHOro Xapakrepa
3KO/OrMYeCKMX npobnem;

JNIP28 - nnaHvMpoBaHWe W OCYLLECTB/EHWe [LeNCTBUIA B
OKpY)Xalollelh cpefe Ha OCHOBE 3HaHWUA  Lenei
YCTOMNYMBOr0 pa3BUTUSA YeNIOBEYECTBa;

NIP29 - aKTUBHOE HenpusiTUe AENCTBUMA, MPUHOCALLMX
Bpe[ OKpY>XatoLLEen cpeae;

P30 - ymeHWe nNpOrHoO3upoBaTb HebnaronpuUsATHbIE

3KO/MOrMyeckne  MNOCNeACTBUA  NPeAnpUHUMAEMbIX
[eVCTBUIA, NpefoTBpaLLaTh ux;
NnP31 - pacwupeHue onbiTa  [eATeNIbHOCTU

9KO/I0rMYECKOIN HanpaBneHHOCTY;

MP5 - BHOCUTb KOPPeKTMBbl B  [eATeNbHOCTb,
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KNETOYHO, XPOMOCOMHOM, MYTaLMOHHOM,
3BOJTOLMOHHON, MPOUCXOXAEHMNS YXKN3HW 1N Ye/TIOBEKA,;
Mp64 - yMeTb packpblBaTb  OCHOBOMOJArarLme
ouonornyeckMe  3aKoHbl U 3akoHomepHocTn (I
MeHgens, T. MopraHa, H.. Basunosa, 3. ['ekkens, ®.
Mtionnepa, K. b3pa), rpaHuubl uUX MPUMEHUMOCTM K
XXMBbIM CUCTEMAM;

MP610 - ymMeTb co3aaBaTb COBCTBEHHbIE MUCbMEHHbIE U
YCTHble  COOOLWEeHMS Ha  OCHOBE  OGMOMIOrMYECcKOM
MHOPMaLUM U3 HECKOSIbKUX WCTOYHMKOB, TPaMOTHO
1CNOMb30BaTh MOHATWIHLIN annapar 6uonoruu.

MP67 - ymeTb NPUMEHATL MONYyYeHHble 3HaHWA ANd
06bACHEHNS BMONOrMYECKNX NPOLLECCOB N SBIEHUIA, A5
MPUHATMA MNPaKTUYECKUX pPeLleHniA B MOBCELHEBHOM
XW3HN C Lenbo obecneveHns 6e30MacHOCTU CBOEro
300pOBbS M 3[0POBbS  OKPYXatoWwmx  NOAen,
cobniofeHns  340poBOro  obpasa  XKU3HW,  HOPM
rpaMOTHOrO MOBEAEHMS B OKPY>XKaroLleid NpUpOLHON
cpefe; MOHMMaHWe HeobXOAMMOCTU  MCMOJb30BaHMWS
[IOCTVMXKEHUIA COBPEMEHHOW 6MONOrMM U BUOTEXHONOI NI
AN pauvoHanbHOro Npupoaono/b30BaHus;



MNK 14. OcyLecTsnaTtb
TEXHO/IOMNYECKNIA npouecc
06paboTKK feTanen Ha
TOKapPHbIX cTaHKax C

cobnogeHnem TpeboBaHM K
KayecTBy B COOTBETCTBUM C
3aaHMeM U TEXHUYECKOM
[IOKyMeHTaLmen

OLleHMBaTb  COOTBETCTBME  pe3ynbTaToOB
OLeHMBaTb PUCKWN MOCNEACTBUIA feATENbHOCTY;
MP7 - BnageTb HaBblkamn y4ebHO-MUCCNef0BaTeNbCKOW
N NPOEKTHON [eATeNlbHOCTW, HaBblKamMy paspeLleHuns
npoonem;

MP48 - yMeTb OUEHMBaTb PUCKA W CBOEBPEMEHHO
NPUHUMATL PEeLLEHNS MO NX CHUXKEHUIO;

JIP28 - nnaHuWpoBaHMe W OCYLLECTBMEHWNE AEWCTBUIA B
OKPY)KaloLLLe cpede Ha OCHOBE  3HaHUS  Lenen
YCTOMYMBOrO PasBUTUA YeNIOBEYECTBA;

JIP29 - aKTUBHOE HENpUATUE AENCTBUIA, MPUHOCALLMX
Bpes OKpY)XatoLLen cpese;

JIP30 - ymeHMe nporHo3upoBaTb HebMaronpuUsTHbIE

Liensm,

9KONIOTNYeCKMe  MNOCNeACTBUA  MpeanpUHUMAeMbIX
[eCTBUIA, NpefoTBpaLLaTh Ux;
NP31 - pacwumpeHve  onbiTa  [AeATENbHOCTU

3KOMOrMYecKoM HanpaBIeHHOCTH;
MP48 - ymeTb OLEHMBaTb PUCKM U CBOEBPEMEHHO
NMPUHUMATL PELUEHNS MO UX CHUXEHWIO;

MP1 - CaMOCTOSTe/IbHO  (hOpMY/IMpOBaTb U
aKTyanmM3uposatb  Mpobnemy,  paccmaTpuBaTb  ee
BCECTOPOHHE;

MP6 - pa3BmBaTb KpeaTMBHOE MbILL/IEHWE NPU
PELLUEHNN XXM3HEHHbIX NPoGem;

MP16 - oOCYyLEeCTBNATb LeNeHanpaBneHHbIA MOUCK
nepeHoca CpeactB M CNOCOGOB  [feiCTBMA B

NMPOMEeCCUOHANBbHYIO CPesy;

MP69 - ymeTb KPUTWYECKM OLIEHUBATb WH(OpPMaLUIO
BMoNorMyecKoro COAEPXKaHus, BK/IOHAIOLLY KO
NceBAOHaYYHble 3HaHWA W3 pPas3/IMYHbIX MWCTOYHWKOB
(cpeacTBa MaccoBOi MHGOpPMaLMK, Hay4HO-NOMY NSPHbIE
maTtepuasibl); MHTEPNPETMPOBaTb 3TUYECKME aCMeKTbl
COBPEMEHHbIX MCCNefjoBaHNA B 6UONMOrMK, MeAuLMHE,
buoTexHoormu, paccmartpusartb rnobasbHble
3KONOrnyeckme npo6/emsl COBPEMEHHOCTH,
(hopMMpoBaTb MO OTHOLUEHWIO K HUM COBCTBEHHYHO
No3nLMIO;



MP17 - ymeTb NMepeHOCUTb 3HAHUA B MO3HAaBaTE/IbHYIO
N NPaKTUYeCKYt 06N1aCcTy XN3HeAEATeNbHOCTHY;

MP48 - ymeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO
NMPUHUMATL PELLEHUSA MO UX CHUKEHWIO;



2. CTPYKTYPA W COAEP>XXAHUE YUEBHOTI O NPEOMETA

2.1. Ob6bem yyebHOro npegmeTa v BUAbl y4ebHOM paboThbl

Bupg yyebHoli paboThl O6bem B yacax
O6bem obpasoBaTe/IbHOW NporpaMmMbl y4eb6HOro npegmeTa 72
Ob6na3aTenbHas ayauTopHasa Harpyska: 72
TEOPETNYECKUNE 3aHATUA, 50
B T.4. B pOPMe NPaKTUYECKOI MOArOTOBKM 2
NpPaxkTU4ecKme 3aHATUS, 22
B T.4. B (hopMe NpPaKTUYECKOI NOArOTOBKM 10

NabopaTopHbIE 3aHATYS,
B T.Y. B (DOPME NPaKTMYECKOIi NOAroTOBKM

CamocToaTenbHasa pa60Ta,
B T.U. B hOPME NPaKTMUUECKOIi NOAroTOBKM

VHAVBUAYaNnbHbI# NPOEKT —

MpomeXxyTouHasa aTTecTauns:
-ondepeHUMPOBaHHbI 3a4eT 2
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2.2. TemaTun4yecKuUi NMnaH un cofepykaHune yyebHoro npegmera

B Tom uwucne

HanmeHoBaHue Cofep>xxaHue yyebHoro matepuana n @opmMbl opraHmsayum O6bem npakTun-
pasgenoe n TemMm OEATE/IbHOCTHN 06y‘-IaIOIJ.|,I/IXCF| B Hacax yecKas
noaoroToBKa
1 2 3 4
Pasnen 1. Knetka - CTPYKTYpPHO-(DYHKUMOHaNbHAaA efUHULLA XXNBOTO
Tema 1.1. TeopeTuueckoe 3aHsTue. buonorms kak Hayka. Ob6uias
Buonorusa kak XapaKTepuCTUKA XKMU3HM
Hayka. O6Las CoBpeMeHHble  OoTpacin  GUONOrMYeckMX 3HaHuil. CBA3b
XapaKTepucTMuka  6uonormv C  LPYyrumm  Haykamu:  6uoxuvmus, 6uodumsmka,
XXU3HK OnoHMKa, reHoreorpagus n gp. Ponb M mecto 6Guonoruu B 2 —
(hOpMMPOBAHUN  COBPEMEHHON  HAy4YHOM KapTUHbI  MuMpa.
YpoBHU opraHusaumm YKNBOWA maTepun. O6wwas

XapaKTepPUCTUKA  >KM3HW,  CBOWCTBA  KMBbIX  CUCTEM.
XUMUYECKNIA COCTaB KNETOK
Tema 1.2. TeopeTuueckoe saHatue. Knetka
CTpyKTypHO- KnetouHaa Teopus (T. LUBaHH, M. LUneigeH, P. Bupxos).
(hyHKUMOHabHad ~ OCHOBHbIE MOSIOXKEHMSI COBPEMEHHON  KMNETOYHON TEOpuUM.
opraHu3aums Tunbl  KNETOYHOW  OpraHu3auun:  MPOKapMOTUYECKUA 1

K/ETOK aykapuotuyecknii.  OfHOK/IETOYHbIE U MHOTOK/IETOYHbIE 2 o
opraHunambl. CTpoeHMe MPOKapnoOTUYECKOW KNeTKu. CTpoeHune
3YKapuoTUYECKOM  KNeTKU. HeKneTouHble (DOpMbl  XKU3HU
(Bmpychl, GakTepmodarn)
MpakTnyeckoe 3aHATHKE Nel. CpaBHUTeNbHAA 2 _

XapaKTepUCTNKA BUPYCHBIX U GaKTepuarnbHbIX 3a60/1eBaHMIA
14

Kogbl 06W X KOMAOETEHL U 1
NVUYHOCTHbIX, MeTanpeaMeTHbIX,
npeAMeTHbIX pe3ynbTaToB,
hopMMpoBaHUIO KOTOPbIX
cnoco6CTBYET 3/IEMEHT
nporpamMmebl
5

OK 02, OK 07
NP32, NNP33, N1P34
MP21, MP22, MP23, MP24,
MP25, MP69, NMP610

OKO01,
OK 02, OK 04
NP23, NP24, NP25, NP26,
NnP32, NP33, N1P34
MP1, MP2, MP3, MP4, MP5, MP6,
MP7, MP12, MP21, MP22, MP23,
MP24, MP25,
MP61, NP62, NP63, NP65, rP66.
OK 02; OK 04
NP32, NP33, /1P34



Tema 1.3.
CTpyKTypHO-
(hYHKLMOHa/IbHbIE
(hakTOpbI
HacneACTBEHHOCTU

Tema 1.4.
OO6MeH BeLLecTB U
npespaLleHne
3HEPrnn B KeTKe

Tema 1.5.

TeopeTuyeckoe 3aHATHeE. Peanusauus HacneacTBeHH
MH(OpMaLUmn B KIIETKe.

XpomocomHaa Teopuss T. MopraHa. CTpoeHMe XpPOMOCOM.
XPOMOCOMHBIIA Habop K/ETOK, rOMO/IOrMYHble n
HEromosiIorMyHble XPOMOCOMbI, TaniougHbIA U AUNNOUAHBIA
Habop. HyknemHoBble kucnoTbl: OHK, PHK HaxoxieHue B
KNeTKe, UX CTPOeHVE U (PYHKUMWM. MaTpuuHble MpoLecchl B
KneTke:  pennvkaums,  OuocuHTe3  Genka,  penapaups.
"eHeTUYEeCKUIA Kof 1 ero CBOMCTBa

MpakTuueckoe 3aHaTme  Ne2.  PelleHwe 33gay Mo
MOJIEKYNIIPHOA 61onorMmn

Teopetnueckoe saHaTue. OO6MeEH BeLWEeCTB 1 npeBpalleHne
3Heprun B KNeTke

MoHsATHe MeTabosim3M. ACCUMUAALMA U AUCCUMUNAUMNA - [Be
CTOPOHbI MeTabo/mM3Ma. Tunbl 06MeHa BELLECTB: aBTOTPO(HbIN
N reTepoTPOdHbIA, aspoOHbIA U aHa3POO6HBIA. MnacTUYecKunin
06MeH. POTOCUHTE3. XEMOCUHTES

TeopeTuueckoe 3aHaTue. [1nacTnyecknii obmeH
BuocuHTe3 6enka. POTOCMHTE3. XEMOCKHTES

TeopeTnueckoe 3aHaTue. XXUSHEHHbIA UMKN KNETKA. MUTO3.
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MP1, MP2, MP3, MP4, MP5,
MP6, MP12
MP61, NP62, NP63, NP65, rNP66.

OKO01,0K 02
NnP23, NP24, P25, N1P26, NP32,
NP33, N1P34
MP4, MP5, MP12, MP21, MP23
MNP62, NMP63, NP64, NP66

OKO01,0K 02
NP23, NP24, NP25, JIP26, N1P32,
NP33, JIP34
MP4, MP5, MP12, MP21, MP23
MP62, NP63, NMP64, MNMP65, NP66

OK2
NP33, N1P34
MP21
P62, NMP66, NP69, rNP610

OK2
NP33, N1P34
MP21
MP62, MNP66, rNP69, rNP610

OK 02, OK 04



YKun3HeHHbIN uyKn  Melios.

KNneTkn. Mutos.

Melio3

KneTouHbln uMkn, ero nepuogbl. MuWTO3, ero cragum u
npoucxofdaline npoueccel. bronornyeckoe 3HayeHne MUTO3a.
Meino3 n ero crtagun. [loBedeHME XPOMOCOM B MeNO3e.
KpoccuHrosep. Bruonornyeckuii cMbici Meiiosa

KoHTponbHasa pa6oTta Nel

Pasnen 2. CTpoeHne U yHKLUN OpraHnima

Tewma 2.1.
CTtpoeHue
opraHusmMa

Tema 2.2.
dopmbl

Pa3MHOXEHMS
OpraH13MoB

Tema 2.3.
OHTOreHes
pacTeHui,
YKMBOTHbIX U
yesioBeka

Tema 2.4.

3aKOHOMepHOCTU
HacnenoBaHmMs

TeopeTnueckoe 3aHsTMe. MHOFOKNETOUYHbIE OPraHN3MBbI.
B3aMOCBS3b OPraHOB M CUCTEMbI OPraHOB B MHOTOK/IETOUHOM
opraHusme. [OMeocTas oOpraHuaMa W ero noAdepXKaHue B
MPOLIECCE XKN3HEALSTENBHOCTY

Teopetunueckoe 3aHsaTue. POPMbI Pa3MHOXEHUA OpraHM3MoB
dopMbl  pasMHOXeHUs opraHusmMoB. becnonoe M nNonosoe
pasMHOXeHue. Buabl 6ecnonoro  pasmHoxeHusi.  Monosoe
pasMHOXeHWe. [ameToreHes y XMBOTHbIX. CnepmaTtoreHes u
ooreHe3. CTpoeHve NosoBbIX KNeToK. OniogoTBOpeHme
TeopeTuueckoe 3aHaTue. VIHOMBUAYyabHOE  pasBUTME
OpraHv3MoB.

AmbpuoreHe3 1 ero ctagun. MocTaMOpPUOHaNbHBIA NepPUOL.
CTagum NOCTAMOPMOHAILHOTO  PasBUTUA Y  KMBOTHBIX W
yenoBeka. [lpsmoe M Henpsamoe passuTue. Buonorunyeckoe
cTapeHve 1 cmepTb. OHTOreHe3 pacTeHui

TeopeTuyeckoe 3aHATMe. 3aKOHOMEPHOCTUN Hac/ef0BaHUA
OCHOBHble MOHATUS TEHETUKN. 3aKOHOMEPHOCTU 06pa30BaHus
raver. 3akoHbl . MeHgena  (MoHOrM6bpuaHoe 1
nonnrnbpnaHoe cKpeLyBaHve). B3anmopecTeme reHos
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npP24, NP26, NP33, /1P34

MP7, MP21, MP22, MP23, MP24,

MP25,
P65, MP69, MNMP610

OK 02, OK 04
NIP32, NNP33, NP24
MP21, MP23, MP24, MP55,
MP56, MP57
P69, MNP65

OK 02
NP33, N1P34
MP21
MP62, 1NP66, NP69, rNP610

OK 02, OK 04
NP32, 1P33, JIP24
MP21, MP23, MP24, MP55,
MP56, MP57
P69, MNP65

OK 02, OK 04
NP32, P33, J1P24
MP21, MP23, MP24, MP55,
MP56, MP57
MP69, MNP65



Tema 2.5.
CuenneHHoe
HacnefoBaHue
NMpU3HaKoB

Tema 2.6.
3aKOHOMepHOCTK
N3MEHYMBOCTM

MpakTuueckoe 3aHsaTue Ne3. PellieHne reHeTUYeCcKuX 3ajay
Ha MOHO- 1 AUTMOPULHOE CKpeLLmMBaHKe.

TeopeTuueckoe 3aHATHE. XpomocomMHas Teopus
HacneiCTBEHHOCTH.

3akoHbl T. MopraHa. CuensieHHoe Hac/efjoBaHMe TeHOB,
HapyLleHue cLenseHuns. HacneposaHwue NpW3HaKoB,
CLLEMNMEeHHbIX C NOJIOM

MpakTuueckoe 3aHATHe Ne4, PelleHne reHeTUYecKnx 3afad
Ha CLieneHHoe HacneoBaHue.

TeopeTuueckoe 3aHaTue. VI3MEHYMBOCTb: HAC/MEACTBEHHAA U
HeHac/eCTBEHHas

3meHUnBOCTb MPU3HAKOB. Buabl N3MEHYMBOCTU:
HacneACTBeHHaA MU HeHacneACTBeHHaA. 3aKOH rOMOJIOrMYECKMX
PSAOB B HAacNeACTBEHHOW u3MeHumBocT (H.N. Basunos).
MyTaunMoHHas Teopus W3MEHYMBOCTW. Buabl MyTauuii  u
MPUYMHLI  UX  BO3HWMKHOBEHWA.  KapuoTunm  4enioBeka.
HacnefncTBeHHble 3a60/1eBaHNSA Ye/l0BEKa.

Kapvotun uyenoBeka. [€HHble UM XPOMOCOMHblE 60/E3HM
yenoBseka. BonesHu c HacneACTBEHHOM
NpeLpacnonoXXeHHOCTbH0. 3HaYeHe MeAULMHCKON FeHeTUKN B
npefoTBPaLleHMN W JIeYEHUN TeHeTUYEeCKUX 3abosieBaHuiA
YesoBeKa

MpakTuyeckoe 3aHaTMe Ne5. PeLlieHme 3a4a4 Ha onpeaeneHme
Tuna myTauuu.

KoHTponbHasa paboTa No2
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OK 02, OK 04
NP32, NP33, J1IP24
MP37, MP56
MP62, NMP68

OKO01.0K 02
nP24, Np25, N1P32, NP34
MP17, MP18, MP21, MP22
MnP62, NP63, rNMP69, rNP610

OK 01, OK 5
NnpP23, P24
MP12, MP13, 1NP68

OK 01, OK 02, OK 04
NP23, NP24, JIP25, J1P26;
NnP32, NP33, N1P34
MP1, MP2, MP3, MP4, MP5, MPG6,
MP7, MP12, MP21, MP22, MP23,
MP24, MP25;

MnP61, NMP62, NP63, NP65, rNPe6.

OKO1
npP23, NP24
MP12, MP13,IP68



Pa3gen 3. Teopuga aBositounu

Tema 3.1.
VcTopusa
3BO/IHOLMOHHOIO0
YUeHus.
Mukpoasonoumns

Tema 3.2.
MakposBontouus.
BO3HMKHOBEHME 1
pa3BUTHE XN3HU

Ha 3emrne

Tema 3.3.
[NpouncxoxaeHne
yesioBekKa -
aHTpornoreHes

TeopeTuueckoe 3aHaTue. ICTOPUSA 3BOJTOLUOHHOIO YUeHUS.
MwKpo3aBontouns

MepBble 3BONIOUMOHHbIE KOHUernuun (OK.b. Jlamapk, XJ1.
BrodhdhoH). OBO/NIOLMOHHAA Teopus 4. [JapBuHa.
CuHTeTMYeCKas Teopus 3BOMOLUMN U ee OCHOBHbIE MOMIOXEHMS.
Mwukpossontoumsa. onynaumsa Kak 3femeHTapHas eavHuua
3BONIOUMN. ['eHeTUYEeCKne OCHOBbI 3BOMOLMN. DneMeHTapHble
(hakTOpbI 3BOMOUMKN. ECTECTBEHHbIN OTOOP - HanpaB/ISHOLLNIA
(pakTOp  3Bo/MouMn.  BupoobpasoBaHMe  KaK - pesynbTar
MWUKPO3BOMOLUN

TeopeTnuyeckoe 3aHAaTuMe. Makpoasonouma. Bo3HMKHOBeHWE
N pa3BUTKE KU3HU Ha 3emne

Makpoasosnioumns.  @PopmMbl M OCHOBHble  Harpas/ieHUs
makpossonoumn  (AH.  CesepuoB). Tyt  [JOCTUXKEHUA
6ronornyeckoro nporpecca. CoxpaHeHne 6uopasHo06pa3ns Ha
3emne.

FunoTtesbl M TeOopUM BO3HWKHOBEHUS >KM3HM Ha 3emne.
MMosBneHve nepBbiX KNETOK M KX 3BoMouma. [pokapuoTbl n
3yKapunoTbl. TponcxoXaeHne MHOTOK/IETOUYHbLIX OpPraHu3MOoB.
BO3HMKHOBEHME OCHOBHbIX LLapCTB 3yKapuoT

TeopeTnuyeckoe 3aHsiTue. AHTPOMOreHes

AHTpOnonorms - Hayka O 4enoBeke. CucTemMaTnyeckoe
nofioXkeHne uenoseka. CXOACTBO W OT/MYMA YesiOBEKA C
XXUBOTHbIMW. OCHOBHble CTafMM aHTPOMOreHesa. JBOMHOLUMA
COBPEMEHHOI0 Ye/lI0BEKa.

Uenoseyeckue pacbl 1 UX eAUHCTBO. Bpemsa n nyTu pacceneHns
yesioBeka Mo nnaHeTe. [pucnocobneHHOCTb YenoBeka K
pasHbIM YC/0BUAM Cpespbl
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OK 02, OK 04
NnP24, P26, JTIP32, JIP33
MP21, MP22, MP23, MP25
P66, MP69, INMP610

OK 02, OK 04
nP24, NP26, N1IP32, NP33
MP21, MP22, MP23, MP25,
MP32, MP33
P66, MPe69, MNMP610

OK 02, OK 04
np24, NP26, NP32, JIP33
MP21, MP22, MP23, MP25
MP66, MNMP69, NMP610



Pasgen 4. 9konoruda
Tema 4.1.
JKo/ornyeckme
(haKTOpbI U Cpedbl
YKU3HU

Tema 4.2.
Monynauus,
COo06LLEeCTBa,
9KOCUCTEMbI

TeopeTuyeckoe 3aHsaTue. DKOMOrMYECKME (DAKTOPbI M Cpeabl
XN3HW

Cpefgbl 06MTaHMS OpraHM3MOB: BOfHas, Ha3eMHO-BO3A4YyLUHaS,
MOYBEHHasd,  BHYTPMOpPraHnsMeHHas.  PU3MKO-XUMUYECKUe
0CO6EeHHOCTW cpef 06uTaHWs opraHu3moB. [MpucnocobneHus
OpraHM3mMoB K D>KM3HM B pasHblXx cpefax. [loHATMe
aKonoruyeckoro pakropa. Knaccugmkaums 3KONOrMYeCKmX
(hakTopoB. [paBuno  MuHUMyma HO. Jlnbuxa.  3akoH
TonepaHTHocTy B. LWendgopaa

TeopeTnyeckoe  3aHATHE. Monynaums,  coobLLecTBa,
3KOCUCTEMbI

JKoMornyeckaa  Xapaktepuctvka Bua W NONynAaUUu.
JKonornyeckas HuLa Buaa. SKOMNOTMYECKME XapaKTepUCTUKU
nonynaumun. CoobLlecTBa M 3KOCUCTEMbl. BuoueHO3 1 ero
CTpykTypa. CBA3M Mexay opraHusmMamum B OMOLEHO3e.
CTpYKTypHble ~ KOMMOHEHTbl  3KOCUCTEMbI:  MPOAYLEHTI,
KOHCYMEHTbI, pefyLeHTbl. KpyroBopoT BeLlecTB M MOTOK
3Heprum B aKocucteme. Tpoduyeckume ypoBHU

TeopeTnueckoe 3aHaTue. CyKLeccun

CmeHa  6M0MOrMYeCKmX COO6LLECTB. MpnyrHbI 7
3aKOHOMepHoCTW.  [lepBMyHas  cykueccus.  BTopuuHas
cyKueceus.

MpakTunueckoe 3aHsATMe Ne6. PellieHne 3KOOrnMYecKnx 3agad
Ha COCTaB/leHMe TPOPUUECKMX Lieneit
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OKO01,0K 02, OK 07
NnP25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
P67

OK 01, OK 02, OK 07
NnP25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
P67

OKO01,0K 02, OK 07
npP25, NP27, 1P32
MP1, MP2, MP5, MP7, MP23
MPe67

OK 01, OK 02, OK 05O OK 07
npP25, P27, P32
MP1, MP2, MP5, MP7, MP23
P67, NP68



Tema 4.3.
Buocepa -
rno6anbHas

3KOJIOrnyeckas
cuctema

Tema 4.4.
BnungaHue
aHTPOMOreHHbIX
(haKToOpOoB Ha

orochepy

Tema 4.5.
BnusHue
coumanbHo-
3KON0rMYecKmx
(baKTOpOB Ha

3[10POBbE Ye/ioBeKa

TeopeTuueckoe 3aHaTue. bBuocgepa — >uBaa 060/104Ka
3emnu.

Pa3BuTve npefcTaBneHnii o 6uocthepe B Tpydax B.W.
BepHazckoro. O6nactn 6uoctepbl U ee KOMMOHEHTbI. YKuBoe
BELLLECTBO BMocepbl 1 ero PyHKUMN.

3aKOHOMEPHOCTN  CYLLECTBOBaHNA 6uocgepbl. OCOBEHHOCTM
ouoctepbl Kak rno6asbHON  3KoCUCTEMBI.  [MHaMnyeckoe
paBHOBecMe B Ouoctepe.  KpyroBopoTbl  Bewects U
onoreoxummyeckme UMKNbl.  [nobanbHble  3KOMOrM4YecKmne
npo6seMbl COBPEMEHHOCTU

TeopeTuyeckoe 3aHsTue. AHTPOMNOreHHble BO3AEWCTBUA Ha
onocdepy.

3arpsisHeHMst  Kak  BWfA ~ aHTPOMOreHHOro  BO3AENCTBUA.
AHTPOMNOreHHble BO34ENCTBMS Ha aTMocgepy. Bo3geincteua Ha
rmgpocepy. Bo3gencTBus Ha nmTocdepy. AHTPOMOreHHbIe
BO3[ENCTBUSA Ha BMOTUYECKIME COOOLLECTBA.

MpakTuyeckoe 3aHATMe No7. AHaIM3  3KOMOrMYeCcKmUx
acrnekToB  yTuM3auuyM  CTaHKOB € NporpaMMHbIM
obecneyeHviem.

MpakTuueckoe 3aHsTue Ne8. OnpefeneHne  BANAHUSA
pasInyHbIX abNOTUYECKMX (haKTOPOB Ha 3[40POBbE YeoBeka

KoHTponbHasa pabota Ne3
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OKO01.0K 02, OK 07
NnP25, NP27, NP32
MP1, MP2, MP5, MP7, MP23,
P67

OK 01, OK 02, OK 04, OK 07
NnP25, NP27, NP32, J1P28, J1P29,
NP30, /IP31
MP1, MP2, MP5, MP7
rMP67

OKO01.0K 02, OK 07 MNK 1.4.
np27, P28, NP29, NP30, JIP32
MP1, MP2, MP5, MP7, MP48
P67, NP68

OKO01,0K 02, OK 07
nP27, NP28, NP29, NNP30, JIP32
MP1, MP2, MP5, MP7, MP48
P67, NP68



Pasgen 5. buonornsa B XXnU3Hu

Tema 5.1.
BuoTtexHonoruu B
YXU3HU KaXXaoro

Tema 5.2
brnotexHonorum n
TEXHUYECKMne
CUCTEMBI

TeOPETI/I‘-IeCKOG 3aHATHNE. EI/IOTEXHOI'IOFVIﬂ KakK HayKa n
MPOV3BOLCTBO.

OCHOBHble  HanpaBNeHUs  COBPEMEHHOM  OMOTEXHOMOMUN.
MeToabl 6uoTexHonornn. OOBLEKTbI OMOTEXHONOrNWN. ITUKA
OVMOTEXHOMOTMYECKUX U TEHETUYECKMX  3KCMEPUMEHTOB.
MpaBuna noucka u aHanmsa GMO3KONOMMYECKO MHGopmaLmm
M3 PasIMYHbIX WCTOYHMKOB (HayyHass M Yy4eOHO-HayyHas
nuTepaTypa, CPeAcTBa MacCcoBoOr MHGopmauun, ceTb VIHTepHeT
n apyrue)

MpakTuueckoe 3aHaTue Ne9. COCTaBMEHNE U 3aLUMTaA KECOB
Ha aHan3 MHMOPMALMM O HayUHbIX LOCTUMXEHUAX B 06/1acTu
FeHEeTUYECKNX TEXHO/MOIMI, KNETOYHON UHXXEHEPUN, MULLEBbLIX
OMOTEXHO/OTWIA.

MpakTuyeckoe 3aHATMe Nel0. CocCTaBneHMe  KeicoB
«Pa3BnTNE OUOTEXHOMOIMIA C WCMOMb30BAHUEM TEXHUYECKUX
CUCTEM N UX NPUMEHEHUNE B XKN3HN HENOBEKa»

MpakTuueckoe 3aHaTue Nell. 3alWlMTa KelcoB «Pa3BuTue
OUNOTEXHONMOTNIM C UCMONb30BAHNEM TEXHUYECKUX CUCTEM N UX
NPUMEHEHME B XKU3HW YeNOBEKa»
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OKO01,0K 02, OK 04
NP23, NP24, NP25, N1P26;
NP32, IP33, 1IP34
MP1, MP2, MP3, MP4, MP5, MP6,
MP7, MP12, MP21, MP22, MP23,
MP24, MP25,

MP61, MNMP62, NP63, NP65, rNP66

OK 01, OK 02, OK 04, OK 05
MK 1.4.
np28, NpP29, J1IP30, /1P31
MP1, MP6, MP16, MP17, MP48
MnP61, NP62, NMP63, rNP65, NP66,
P69
OK 01, OK 02, OK 04, OK 05,
MK 1.4.
np28, NP29, J1IP30, /1P31
MP1, MP6, MP16, MP17, MP19,
MP20, MP31, MP48
P61, P62,

MP63, MNP65, MNP66, MNMP69
OK 01, OK 02, OK 04, INK 1.4.
np28, NpP29, J1IP30, J1P31
MP1, MP6, MP16, MP17, MP19,
MP20, MP31, MP48
MPe61, NMP62, rnpP63,
MP65, NP66, MNMP69



MpomeXxyTouyHaa aTTecTaumnsa (U depeHLMPOBaHHbIA 3a4eT)

Bcero:
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72

12



3. YC/1OBUA PEAJT3ALNN TNTPOI'PAMMbI YHEBHOI O NMPEOAMETA

3/1. MaTepuanbHO-TeXHMUYeCKOe obecrneyveHme

[ns ocBoeHMs nporpaMmbl yyebHoro npeametra OOI16/13 Buonorns B
OBIMNOY «KOMT» umeeTcs y4yebHbl1 KabuHeT  «ECTeCTBEeHHOHAY4Hble
ANCLUMNNNHDBIY.

[MomeLleHNe KabuHeTa OCHaLLlEHO TWUMOBLIM 060PYAOBaHMEM, B TOM 4uC/e
CrneymasM3vpoBaHHON  y4yebHOM  Mebenbto UM cpefcTBamy  00yYeHus,
HeoOXOAMMbIMM  ANA  BbINOSIHEHWUA  TpeboBaHWA K  YPOBHIO  MOArOTOBKM
06yYatoLLmXCS.

OcHalleHune y4ebHOro KabuHeTa:

- M0Caf0oYHble MecTa Nno KO/MYecTBy 00YyYatoLLMXCS;

- pabouyee MeCTO npernogasartens;

- MPOoecCnoHa/IbHO-OPUEHTMPOBAHHbIE 3alaHNA.

Angaktnyeckme matepuasbi:

-MeTOAMYEeCcKMe pPeKOMeHaUMM MO BbIMOMHEHNIO MPAKTUYECKUX paboT no
yuyebHoMy npeameTy OOIM6/13 bronorus;

- KOMMNEKT 3alaHunin Ana npoBefeHUst MMCbMEHHbIX KOHTPOJIbHbIX paborT;

- KOMMJIEKT 3afaHn Aans npoBefeHns MUCbMEHHOIO
AnepeHLMpPOBaHHONO 3a4eTa.

TexHN4YecKune cpeacTea 06yyeHUs:

- MEepPCOHa/lbHbIA ~ KOMMbKOTEP € JINLEH3MOHHbIM  NPOrpaMMHbIM
06ecneyeHnem;

- TPOEKTOP C 3KPaHOM.

3anbl:

BubnunoTteka, YNTa/IbHBINA 3a/1 C BbIXOLOM B CETb VIHTEpHeT.

3.2. VHopmaumoHHoe obecneyeHve peasmsaumm NporpaMmmbl

[na peanusaumn nporpaMmmbl B 6M6n1MotedHoM oHae OBMOY «KIMT»
MMEIOTCS MeyaTHble W 3/1IEKTPOHHble 00pa3oBaTe/ibHble U MHHOPMALMOHHbIE
Pecypchbl 419 CNonb3oBaHMA B 06pa3oBaTe/lbHOM MPoLecce.

3.2.1. OCHOBHbIE UCTOYHUNKMN

1 Buonorna: y4yebHUK M MpPakTUKyM NS CpefHero MpogiecCUOoHaIbHOro
o6pasosaHus / B. H. ApbiruH [n gp.]; nog pegakumeit B. H. ApbirHa. — 2-e n3g.
— Mocksa : M3patenscto HOpaiit, 2024. — 378 c¢. — (lMpoeccroHanbHoe
obpasoBaHue). — ISBN 978-5-534-09603-3. — TeKCT: 3NeKTPOHHbIA //
O6pa3oBaTte/ibHas nnargopma FOpant [canT]. — URL:
https://urait.ru/bcode/536659
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https://urait.ru/bcode/536659

2. ArajoHoBa W.b., KameHckuii A.A., Cusornasos B.W. Buonorus.
Ba30BbIi ypoBeHb. YuebHuk CI10. - M.: MNpoceelyeHne, 2024. - 272 c.

3.2.2. JonoNHUTeIbHble UCTOYHUKU
1 bronorus. basosblil U yrnyoneHHbIA ypoBHN: 10— 11 Knaccbl: y4ebHUK
Ans cpeaHero obuwero o6pasosaHus / B. H. ApbirH [1 gp.]; nog obuiein

pefjakuvein B. H. HApbirmHa. — 2-e wm3g., nepepab. u pgon. — MOCKBa:
N3patenbcTBo HOpaiit, 2024. — 380 c. — (O6uieobpa3oBaTeibHbIi LUMKI). —
ISBN 978-5-534-16228-8. — TeKCT : 9NeKTpoHHbIA // Obpa3oBaTe/ibHas

nnatcopma KOpanT [caitT]. — URL.: https://urait.ru/bcode/544794

2. Nanvukas, T. B. bBuonorus. TecTbl: y4yebHOe nocobve A1 cpeaHero
npogeccnoHanbHOro obpasosanHms / T. B. Jlanuukad. — Mocksa: M34aTensCcTBo
KOpaiit, 2024. — 40 c. — (MNpodeccnoHanbHoe obpasoBaHme). — ISBN 978-5-
534-14157-3. — TeKCT: 3neKTpoHHbI // ObpasoBaTenbHad nnatopma HOpant
[cainT]. — URL.: https://urait.ru/bcode/543964

3.2.3. "HTepHeT-pecypcbl

1 EpnHasd Konnekuunm UM(POBbLIX  06pa3oBaTeNlbHbIX ~ PecypcoB
[GnekTpoHHbIM pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas  aMeKTpOHHad  WKona [AnekTpoHHbIn  pecypc] URL:
https://resh.edu.ru/

3. VIHhoypok [DnekTpoHHbIn pecypc] URL: https://infourok.ru/

4. Pewy EI3. bBuonorusa [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. KOHTPO/J1b 1 OLIEHKA PE3YJIbTATOB OCBOEHUNA YUYEBEHOI' O

KoHTponb 1

pacKpbIBalOTC  Yepes

OLIEHKa pe3ynbTaToB
OVCUMNNHAPHbIE

NMPEOMETA

OCBOEHUS  Y4e6HOro
pe3y/bTaThl,

npeameTa
HanpaB/eHHble  Ha

(hopmmpoBaHMe O6LLUMX W MNPOPECCMOHANbHBLIX KOMMETEHUMA N0 pasfdenam U
TemMam cogepxkaHnsa y4yebHoro marepvana.

Obuwasa /
npogeccMoHanbHas
KoMneTeHUMA
OK 01. BblbupaTb cnocobebl
peLueHns 3ajau

NPogecCMOHaNbHOIA
[eATeNIbHOCTY
NPUMEHUTENBHO K Pa3/InyHbIM
KOHTEKCTaM

OK 02. Mcnonb3oBaTb
COBPEMEHHble cpeacTea
MouckKa, aHanmnsa n
NHTepnpeTaunm nHpopmMaumun
n NH(OPMaLMOHHbIE
TEXHOMOrMM ON151 BbINO/HEHNA
3afa4 NpPoMeccUoHabLHOM

LEeATENbHOCTN,

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 1.2., Tema 1.3,
Tema 1.4., Tema 1.5.

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

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

Paspen 4., Tema 4.1,
Tema 4.2., Tema 4.3.,
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Tunbl OLEHOYHbIX
MEPONPUATUIA

TecTmpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
NpakTU4eckmx pabot
KoHTposibHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
MpefcTaBneHne pesynbTaToB
NpaKTUYeCKMX paboT
KoHTposibHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MMpencTaBneHne pesynbTaToB
MPaKkTUYeCKnX paboT
TecTnpoBaHue

YCTHbIA onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
KoHTposibHas paboTa
TecTnpoBaHue

YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
PeLueHne 6ronornyecknx
KENED

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHe pesynbLTaToB
NnpaKTUYecKnx paboT
Pa3paboTka NeHTbl BpeMeHM
MPOUCXOXAEHUA YesioBeka
TecTupoBaHue

YCTHbIN onpoc



OK 04. AdpekTnBHO
B3aMMOAECTBOBATb n
paboTaTb B KOMNEKTUBE MU
KOMaHAe;

OK 05. OcyLecTBNATb
YCTHYIO U TUCbMEHHYIO
KOMMYHVKaLuo Ha
rocyAapCTBeHHOM A3bIKe
Poccuitickoin  ®epepayun  C
YyUYeTOM 0COBGEHHOCTEN

Tema 4.4., 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

Pasgen 2., Tema 2.5

Paszgen 4., Tema 4.2.
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MpeacTaBneHne pesy/nbTaToB
NpakTU4eckmx pabot
CocTaBneHue
KpyroBsopoTa BeLLecTB
KoHTposibHas paboTa
TecTnpoBaHue
YCTHbIA onpoc
MpefcTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
TecTupoBaHue

YCTHbIA onpoc
lNpeacTaBneHne pesynbTaToB
npaKTUYecKnx paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MpefcTaBneHne pesynbTaToB
NnpaKTUYecKnx paboT
PeLueHne 6ronornyeckmx
3afay

KoHTponbHas paboTta
TecTnpoBaHune

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
npaKTUYecKnx paboT
Pa3paboTka NeHTbl BpeMeHM
MPOUCXOXAEHNSA YenoBeka
TecTnpoBaHue

YCTHbIN onpoc
MpefcTaBneHne pesynbTaToB
NpaKkTU4ecKmx pabot
CocTtaBneHue
KpYroBopoTa BeLLecTB
KoHTponbHas paboTa
TecTnpoBaHue
YCTHbI onpoc

Kelic 3agaHus
MpeacTaBneHne pesynbTaToB
npaKTUYecKnx paboT
TecTupoBaHue
YCTHbI onpoc
PeLleHune
3afavy

TecTupoBaHue
YCTHbIA onpoc

CXEM

CXeM

BMONOrNYecKmnx



COLMANbHOrO U KyNbTYPHOrO
KOHTEKCTa

OK 07 CopelicTBOBaTb
COXPaHEHUID  OKpY>KatoLLei
cpefpl, PecypcocOepeXxxeHuto,

NPUMEHSATb 3HaHWA 06
N3MEHEHNN Kfmmara,
NPUHUMNBI 6epexnmBoro
NMPOV3BOACTBA,  3MPEKTUBHO
[eliCTBOBaTb B Ype3BblYaHbIX
CUTyaumsx;

MK 14. OcyLecTBNATb
TEXHOMOMMYECKNIA  MpoLiecc
06paboTKu aetanei Ha
TOKapHbIX CTaHKax C

cobnofeHnem TpeboBaHUA K
KayecTBy B COOTBETCTBMM C
3aaHMEM U TEXHUYECKOWN
[OOKYMEHTaLMEN.

Pasgen 5., Tema 5.1, Tema TecTupoBaHue

5.2.

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

Pasgen 5., Tema 5.1, Tema 5.2
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YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
NpaKTUYecknx pabot

Kelic 3agaHuns

TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
NpakTU4eCcKnx paboT

PelueHune 3KONOrMYecKmnx
3ajau
CocTaBneHue CXeM

KpYyroBopoTa BELLEeCTB
KoHTponbHas paboTta
TecTmpoBaHue

YCTHbIiA onpoc
lNpencTaBneHne pesynbTaToB
NpaKTUYecKnx paboT

Kelic 3agaHus
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