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1. OBLUASA XAPAKTEPUCTUKA PABOYEWN MPOIrPAMMBbI
YUEBHOIO NMPEAMETA

1.1. Mecto y4yebHOro npegmMeTa B  CTPYKTYpe  OCHOBHOI
npodgeccuoHaIbHOM 06pa3oBaTeIbHON NPOrpaMmbl

YuebHbln  npeaMeT  «buonorusi» - ABNSeTCS  0653aTeNlbHOM  YaCTbiO
00LLLe06pa3oBaTelbHOr0 UWKIa OCHOBHOM MpodeccuoHanbHOM 06pa3oBaTe/ibHOi
nporpammbl - MporpaMMbl MOAFOTOBKM CMEUUaIMCTOB CpedHEero 3BeHa Mo
cneymnansHocTn 18.02.04 SneKTpoOXMMMUYECKOE NPOU3BOACTBO .

1.2. Llenim 1 nnaHupyemble pe3y/ibTaTbl 0OCBOEHMS yHeOHOro npeameTa

1.2.1 Llenn ocBoeHUA yyebHOro npegmeTa

CofepXaHve nporpammbl y4ebHOro npegmeta «bnonorns» Hamnpae/ieHO Ha
OOCTUXKEHWE pe3y/ibTaToB ero M3y4yeHns B COOTBETCTBUM C TpebosaHuAsMU PIrOC
COO c yyeTom npodpeccuoHansHom HanpasneHHoct ®rOC Cro

OCHOBHOWN LENb0 U3y4veHust y4yebHOro npeameta «buonorusa» ABNSETCS:
(hopMUpoOBaHUe Yy CTYAEHTOB MPEeACTaB/EHUS O CTPYKTYPHO-PYHKUMOHA/ILHOW
opraHm3aumm XMUBbIX CUCTEM Pa3HOr0 paHra Kak OCHOBbl MPUHATUA PELLEHUI B
OTHOLLIEHNW 0OBEKTOB XXMBOWN NMPUPOLbI 1 B NPOM3BOACTBEHHbIX CUTYaLMAX.



1.2.2 TnaHupyeMble pe3ysibTaTbl OCBOEHNA y4ebHOro rnpeamMeTa
Oco60e 3HauyeHNne yyebHbIn NpeaMeT UMeeT Mpu hoOpMMPOBaHUM U Pa3BUTUKN 0BLLMX 1 MPOJECCUOHA/TbHBIX KOMMETEHLMNA,
a TakXKe COOTBETCTBYHOLUMX UM pe3ynbTataM 06ydeHus cornacHo ®rOC COO.
[NnaHnpyemble pe3ynbTaTbl 00y4YeHUs

KomneTeHuun (OK,
MK)

OK 01. Bbi6bupaTb crocobsl

peLLeHus 3aaau
NpPOgecCcUoHaNbHO
[EeATeNbHOCTU
MPUMEHUTENBHO K

pa3nnyHbIM KOHTEKCTaM

Ob6Lwme

NP23 - roToBHOCTL K Tpyay,
MacTepcTBa, TPyLotobme;

P24 - TOTOBHOCTb K  aKTUBHOIA
TEXHONOTMYECKOW U COUMaIbHOM  HanpaB/IeHHOCTH,
CMOCOBHOCTb WNHULMNPOBATb, nnaHMpoBarb n
CaMOCTOATE/IbHO BbIMOJHATL TaKy AeATeNIbHOCT;

NIP25 - nHTepec K pa3nnyHbiM cthepam NpodecCMoHanbHOM
LlesTeNlbHOCTH,
MP1 -
aKTyanu3npoBsaTb
BCECTOPOHHE;
MP2 - ycTaHaBNMBaTb CYLUECTBEHHbLIN MpPU3HAK WK
OCHOBaHWA N5 CPaBHEHUS, Knaccumkaumm n 0600LLeHNS;
MP3 - onpegenate UenuM  AesaTeflbHOCTW,  3adaBaTb
napameTpbl U KPUTEPUN NX LOCTUXKEHUS;

MP4 - BbiSBNATb 3aKOHOMEPHOCTU W MNPOTMBOPEYNs B
paccMaTpnBaeMbIX ABNEHUSAX;

MPS - BHOCWUTb KOPPEKTVBbI B [eATENbHOCTb, OLEHUBATb
COOTBETCTBME pe3ynbTaTtoB LensM, OLEHUBATb PUCKU
nocneacTBuUi AeATeNbHOCTH;

MP6 - pa3BmBaTb KpeaTVMBHOE MbILL/IEHNE MPU peLLeHnn
YXU3HEHHbIX NPo6niem

MP7 - BnageTb HaBblkamu y4ebHO-MUCCNefoBaTe/IbCKO 1

0CO3HaHMEe  LLEHHOCTY

[esTeNbHOCTH

CaMOCTOSITE/NbHO
npob6nemy,

(hopMyn1poBaTh "
paccmaTpueaTb  ee

AucumnnuHapHbie

MP61 - 3HaTb O MecTe M ponn GUoNOrMM B CUCTEME
Hay4YHOro 3HaHWs;  (DYHKUMOHA/IbHOW  FpamMOTHOCTU
4esioBeKa NS PELEHNS XU3HEHHbIX NPo6em;

P62 - YMETb packpbiBaTb cofepxxaHue
OCHOBOMOMararWmx  OGMONOrMYECKUX  TEPMUHOB U
MOHSATWI: XW3Hb, KNETKA, TKaHb, OpraH, opraHusm, BuA,
nonynsaums,  aKocucTema,  6GuoueHo3,  buocdepa;
meTabonmam  (06MeH  BelwecTB U MpeBpaLLeHue
3Hepruu), romeoctas (camoperynaums), OuOCKMHTe3
Oenka, CTPYKTypHas OpraHu3aums >XMBbIX CUCTEM,
[LVCKPETHOCTb, Camoperynsuus, camoBOCMNpPOn3BeAeHMe
(penpofyKkums), HacnefCTBEHHOCTb,  M3MEHYMBOCTb,
3Hepro3aBnCMMOCTb, pPOCT W pasBUTUE, YPOBHEBas
opraHu3sauus;

MP63 - yMeTb packpbiBaTb coaepXKaHue
OCHOBOMOMAraroLLmMx 61MoNOrMYeCcKUX TEOPUIA U TUMNOTES:
KNETOYHOM, XPOMOCOMHOM, MYTaLNOHHOM,
3BOJTHOLMOHHON, MPOUCXOXAEHNS XM3HW N YeNOBeKa;
Mp64 - yMeTb packpbiBaTb OCHOBOMoO/araroLme
ouonornyeckme 3akoHbl K 3akoHomepHoctn (T
MeHgens, T. MopraHa, H.W. Basunosa, 3. 'ekkens, .
Mtonnepa, K. bapa), rpaHuubl MX NPUMEHMMOCTU K
XVBbIM CUCTEMAM,



MPOEKTHON  [eATeNbHOCTW,  HaBblkaMu  pa3peLLeHust
npo6nem;
MP12 - BbIIBNATb MNPUUYUHHO-CNIEACTBEHHbIE CBA3UM U

aKTyanmM3upoBaTb  3afady, BblABWraTb  runoTesy ee
PeLLUeHns, HaxXoAWUTb aprymeHTbl AN [oKa3aTebCTBa CBOMX
YTBEPXKAEHWIA, 3aaBaTb NapaMeTpbl U KPUTEPUN PeLLEHUS;
MP13 - aHann3mpoBaTb MOMyYeHHble B XOfe peLleHus
3afauM  pesynbTatbl,  KPUTUYECKW  OLUEHMBaTb  UX
[LOCTOBEPHOCTb, MPOrHO3MPOBaTb W3MEHEHWE B HOBbIX
YCNoBUAX;

MP17 - ymeTb MepeHOCUTb 3HaHUSA B MO3HaBATENIbHYIO U
NPaKTUYECKY 061aCTUN XXU3HEAEATEeNIbHOCTH;

MP18 - yMeTb WHTerpupoBaTb 3HaHUSA U3  pasHbIX
npeaMeTHbIX 06M1acTei;
MP19 - BbigBMraTb  HOBble  Waew,  npegnaratb

OpPUTMHa/bHbIE NOAXOAbI N peLLeHus;
MP20 - cTaBATb Mpo6nembl M 3agadn, AoMycKarolme
a/IbTEPHATVBHbIE PeLLeHNs;

MP65 - nNpUMEHATb OCHOBHblE METOAbl Hay4yHOro
Mo3HaHWs, UCNOJb3yeMble B OMONMOrMK: HabnoaeHns n
OMUCaHNSA >KMBbLIX CUCTEM, MPOLECCOB W SABNEHWUN;
opraHusaumMnm 1M MpoBeAeHWs  BUOMOrMYecKoro
3KCMepuUMeHTa, BbIABMKEHUA TUNOTe3,  BbIAB/IEHUS
3aBUCMMOCTM  MEXAy uccnegyembiMy  BeIMYnHaMu,
06BACHEHMS Nosy4YeHHbIX pe3ynbTaToB 7
(hOpMY/IMPOBaHNA  BbIBOLOB  C  WCMO/b30BaHWEM
Hay4HbIX MOHATUIA, TEOPUIA U 3aKOHOB;

MP66 - ymeTb BbIAENATb CYLECTBEHHblE MPU3HAKK
BUPYCOB, KNeToK npokKapuotr 3yKapuor,
O[LHOK/IETOYHbIX W MHOTOK/IETOYHbLIX  OpPraH1u3MoB,
BMZOB, OMOreoLEHO30B UM 3KOCUCTEM; OCOOGEHHOCTU
npoLeccoB 0OMeHa BELLECTB U NPEeBPALLEHNA 3HEPTUN B
KNeTKe, (hoTOCUHTE3A, NnacTUYecKoro n
3HepreTMyeckoro 06MeHa, XeMOCWHTe3a, MMTO3a,
Mei03a, OnIoJ0TBOPEHNS, PasBUTUS U Pa3MHOXEHUS,
NHAVBUAYA/ILHOTO pa3BUMTUA opraHnsma (OHTOreHesa),
OopbObl 3a CyLEeCTBOBaHWME, eCTECTBEHHOro 0T60pa,
B1A006pa3oBaHns, MpUCnocob/IeHHOCTU OpraHM3MoB K
cpege 00MTaHUA, BAUAHUA KOMMOHEHTOB 3KOCUCTEM,
aHTPOMOreHHbIX W3MEHEHWIA B 3KOCMCTEMax CBOEW

MeCTHOCTM, KPyroBopoTa BeLIeCTB W MpeBpaLleHne
3Heprum B buocgepe;
MP68 - ymeTb pewarb OMONOrMyeckme 3atauu,

COCTaB/IATb FEHOTUMNYECKNE CXEMbI CKPELLUMBaHUA aNA
pa3HbIX TUMOB HacneaoBaHUA NPU3HakoB y OPraHN3mMoB,



OK 02. Vicnonb3oBaTb
COBpPEMEHHbIe cpeacTtsa
nomncka, aHanmnsa 7
NHTEpnpeTaLmm

NHpopMaLUK 7
NH(OPMaLNOHHbIE
TEXHO/I0TUK ans
BbIMO/IHEHUSA 3ajau
NpoeccMoHaIbHOM
LeaTeNlbHOCTK

P32 - chopMmMpOBaHHOCTb MWPOBO33PEHNS,
COOTBETCTBYIOLLEr0O  COBPEMEHHOMY YPOBHIO  PasBUTUA
HayKMm W OOLLECTBEHHON NpPaKTWKK, OCHOBaHHOrO Ha
Avanore KynbTyp, CrMOCOOCTBYIOLLEr0 OCO3HaHWMKO CBOEro
MecTa B MOMIMKY/bTYPHOM MUpE;

JIP33 - CcOBepLUEHCTBOBaHUE $3bIKOBOM W UUTATENbCKOM
Ky/IbTypbl Kak CpefCcTBa B3aUMOAENCTBUS MeXAY NOLbMA U
No3HaHWA MUpa;

NIP34 - o0CO3HaHME LEHHOCTM HAy4yHON AeATeNbHOCTH,

rOTOBHOCTb OCYLLECTB/ATD MPOEKTHYHO 7
nccnefoBaTeNbCKy0 AeATeNbHOCTb WHAMBUAY&IbHO W B
rpynne;

MP21 - BnafeTb HaBblKaMu MOMlyYeHUs WHGopMaun w3
NCTOYHWNKOB pasHbIX TUNOB, CamMOCTOATENbHO
OCYLLECTBNATL  MOWCK, aHains3, cuctematusaumio u

NHTEprpeTaumio NHQOpMaLMn pasfvyHbIX BUA0B U (opMm
npeAcTaBieHuns;

MP22 - co3gaBaTb TEKCTbl B Pas3/M4YHbIX opmarax C
YUYETOM Ha3HayeHMsi MH(OpMaLMM 1 LIeNeBOM ayauTopuu,

BblOMpas  ONTUMasibHYt0  ()opMy  MpeAcTaBleHns  u
BU3yanm3aunu;
MP23 - oueHuMBaTb [OCTOBEPHOCTb, IErMTUMHOCTb

WH(opMaLnn, ee COOTBETCTBME MPaBOBbIM U MOPa/IbHO-
3TUYECKMM HOpMaM;
MP24 - wucnonb3oBaTb CPeACTBa MH(OPMALMOHHBLIX U
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COCTaBNATb CXeMbl MepeHoca BELUEeCTB W 3Hepruv B
akocmcTeMax (Lenv NuTaHus, NULLEBbIe CETH);

MP69 - yMeTb KPUTUYECKM OLEHMBaTb WHQOopMaLmIo
Bmonornyeckoro coflepXkaHms, BK/THOYAIOLLYHO
NCeBAOHAYYHbIE 3HAHWUA U3 Pas/INYHbIX WCTOYHWKOB
(cpepcTBa MacCoBOA NHhopmaLmm, Hay4HO-
nony nspHble maTepuasbl); MHTEPNpPeTUpoBaTh
3TWYECKMEe acneKkTbl COBPEMEHHbLIX WCCNefoBaHUA B
ouonornv, MeauUmMHe, GUOTEXHOMOIMK; paccMaTpuBaTh
rnobasbHble 3KONOrnyeckme npo6semsl
COBPEMEHHOCTH, (POPMMPOBATL MO OTHOLUEHUKO K HUM
COOCTBEHHYHO NO3NLMIO;

MP610 - ymeTb co3aaBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble  COOOLEeHMss Ha OCHOBE  OMOMOrMYecKoi
NHOPMaLUM 13 HECKO/IbKUX WCTOYHWKOB, FPaMOTHO
MCNOMb30BaTb NOHATWIAHLIN annapat 6uonorunu.



OK 04. AddekTBHO
B3aMMO/e/iCTBOBATb n
paboTaTb B KONMEKTUBE W
KoMaHze

KOMMYHMWKALNOHHbIX TEXHOMOri B peLueHnu
KOTHUTUBHBIX, KOMMYHWKATMBHbIX W OpraH13aumoHHbIX
3afay ¢ cobnofeHneM TpeboBaHWn 3PrOHOMUKN, TEXHUKM
6e30MacHOCTU, TUreHbI, pecypcocbepeXxeHns, NpPaBoBbIX U
3TUYECKMX HOPM, HOPM MH(OPMaLMOHHON 6e30MacHOCTY;
MP25 - BnafeTb HaBblkaMW pPacCMo3HaBaHUA W 3aLUUTHI
NHhopmaunn, MHHOPMaLMOHHOK 6e30NacHOCTU NINYHOCTY
NP24 - - TOTOBHOCTb K aKTUBHOW [eATeNbHOCTU
TEXHOMOTMYECKOM U COUMaNbHOM  Harnpas/feHHOCTH,
CMOCOBHOCTb NHULMNPOBATD, NaHNPOBaThb 7
CaMOCTOATE/IbHO BbIMO/HATL TaKyt AeATeNbHOCTb;

JIP26 - roToBHOCTb WM CMOCOGHOCTb K 00pa30BaHUO U
caMo06pa30BaHNIO Ha NPOTSXEHUN BCEI YKU3HU;

MP7 - BnafeTb HaBblKaMK Y4ebHO-UCCNefoBaTENbCKOM U

MPOEKTHOW  [eATENIbHOCTW,  HaBblKaMW  pa3peLleHus
npo6newm;
MP31 - noHuMmMaTb W WCMOMb30BaTb MpenmyLLecTsa

KOMaHAHOW 1 UHAMBUAYa/IbHOW paboThl;

MP32 - Bbl6upaTb TemaTMKy W MeTOAbl COBMECTHbIX
[IeNCTBUIA C YYEeTOM O6LMX WHTEPECOB, M BO3MOXHOCTEN
KaXKZOro YneHa KO/IMeKTuBa;

MP33 - npuHMMaTb LM COBMECTHOM [JedTeNlbHOCTH,
OpraHv3oBbIBaTb M KOOPAMHMPOBATb [JEeACTBUA MO  ee
[OCTVKEHWNIO: COCTaBNATL MNaH AeNCTBUIA, pacnpefensTsb

pOM  C Y4YeTOM MHEHWA Y4aCTHWKOB  06CYXAaTb
pe3ynbTaTbl COBMECTHON paboThl;
MP37 - ocylWecTBnaTb MNO3UTUBHOE CTpaTernyeckoe
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MP65 - nNpUMEHATbL OCHOBHble METOAbl Hay4yHOro
MO3HaHWUA, UCMO/b3yeMble B BUOMOrMK: HabNOLEHNS Y
OnuncaHns >KMBbIX CUCTEM, MPOLIECCOB WU  ABMEHWN;
opraHunsaumm M NpoBefeHns  GMONOrMYecKoro
3KCNepuUMEeHTa,  BbIABVKEHUS  TUMNOTE3,  BbIAB/IEHUA
3aBMCUMOCTN  MeXay UCCNefyeMbiMU  BENYMHAMU,
06bACHEHNA NOyYeHHbIX pe3ynbLTaToB n
(hopMynMpoBaHUS  BbIBOZOB  C  WUCMO/Mb30BaHUEM
Hay4HbIX NOHATWIA, TEOPUIA N 3aKOHOB;



NnK 2.4. BbINONHATL
TpeboBaHMA
NPOU3BOLACTBEHHOM
6e30MacHOCTK

noBefeHne B  pas/INYHbIX  cUTyauusax,  MNPOABAATb
TBOPYECTBO M BOOOPaXXeHUe, 6bITb MHULMATUBHBIM

MP55 - npuHMMaTb MOTMBbI M apryMeHTbl APYrux Nomein
npun aHanu3e pesynbTaToB AeATeNbHOCTY;

MP56 - npu3HaBaTb CBOe NpaBo ¥ MPaBo APYruX Mojen Ha
OLLNOKM;

NP27 - chopMMpPOBaHHOCTb 3KOMOTMYECKON KY/NbTYpbl,

NOHMMaHWe B/IMSIHNSA CoUMaIbHO-3KOHOMUYECKMNX
MPOLIECCOB Ha COCTOSHME NMPUPOAHON 1 coumanbHO cpegpl,
OCO3HaHWe  rnobanbHOro  XapakTepa  3KONOTrMYEeCcKUX
npo6newm;

JIP28 - nnaHMpoBaHWe W OCYLLUECTBNEHNE [AEWCTBUIA B
OKpY>KaloLLei cpefle Ha OCHOBe 3HaHUS Lienelt YyCTOMYMBOro
pa3BUTUA YEeNI0BEYECTBa,;

P29 - aKTMBHOE HenpusTve LeNCTBUA, NPUHOCALLMX Bpes,
OKpY>KatoLLen cpefe;

JIP30 - yMmeHMe npoOrHosnpoBsatb
3KO/IOTMYecKme nocneacTems
[leNcTBUIA, NpeaoTBpaLaThb ux;

JIP31 - paclumpeHune onbiTa AeATeNIbHOCTM 3KO0rMYECKOon
HarnpaeNeHHOCTH;

MP5 - BHOCUTb KOPPEKTMBbI B AeATE/IbHOCTb, OLEHMBATb
COOTBETCTBME pe3y/bTaTOB LEeNAM, OLEHMBATb PUCKM
nocneAcTBuiA AeATENbHOCTY;

MP7 - BnafleTb HaBblKamMu Y4ebHO-MUCCneaoBaTeNlbCKOW U
MPOEKTHON  [eATeNbHOCTM,  HaBblkaMu  pa3peLUeHust
npo6newm;

HebnaronpusaTHble
npeAnpUH1MaEMbIX

MP67 - ymeTb NPUMEHATb MOMYyYeHHble 3HaHWA ANA
06BACHEHNSA BUOIOrMYECKMX MPOLLECCOB U ABMIEHWIA, AN1s
NPUHATUS MPaKTUYECKUX PeLUeHniA B MOBCeLHEBHOW
XWU3HN C Uefblo obecneyeHns 6e30MacHOCT CBOEro
300pOBbS M 3[0POBbA  OKPYXXaloLWWX  NHOLeN,
coOMofeHNs  340pOBOro  obpasa  >KU3HW,  HOPM
rPaMOTHOrO MOBEEHVS B OKPYXXaroLlein npupoLHON
cpefe; MNOHWMaHWe Heo6X0AMMOCTU  UCMO/b30BaHNUS
[IOCTUXKEHWNIA COBPEMEHHOIA BMONOrMN 1 BUOTEXHONOTUIA
AN paumoHaIbHOro NPYPOAONOb30BaHNS;



MK 4.3. KoHTponuposatb
BbINOIHEHNE npasun
TEXHUKU 6e3onacHocTy,
NMPON3BOACTBEHHOM n
TPYLO0BOWA ANCLUUNNNHBI,
TpeboBaHUI OXpaHbl Tpyja
MPOMbILLNEHHOM 7
3K0NOrMYecKom

6e3onacHocTu

MP48 - ymeTb OuUeHVMBaTb PUCKM W CBOEBPEMEHHO
NMPUHUMATL PELLIEHUSA MO NUX CHUXEHUIO

JIP28 - nnaHvWpoBaHWE W OCYLLECTB/IEHNE [AeNCTBUM B
OKPY>KaloLLei cpefie Ha OCHOBe 3HaHUSA Lienelt yCTOMYMBOro
pa3BUTUS YEeN0BEYECTBa;

JIP29 - aKTVMBHOE HenpuaTve AENCTBUIA, NPUHOCALLMX BPef
OKpY>KatoLLen cpege;

NIP30 - ymeHWe MpoOrHo3upoBatb HebnaronpuATHbIE
3KONOrnyeckme nocneacTeus npeLnpUHUMaeMbIX
[ecTBUIA, NpefoTBpawaTh ux;

JNIP31 - pacwmpeHne onbiTa AeATeNIbHOCTM 3KOJIOrMYeCKOiA
HarnpaBneHHOCTY;

MP48 - yMeTb OUeHMBaTb PUCKM W CBOEBPEMEHHO
NPUHUMATb PELLEHNA MO UX CHUXEHWIO;

MP1 - CamMoCTOATENIbHO (hopmynmMposatb 7
aKTyanu3npoBatb npo6nemy, paccMaTpuBaTth ee
BCECTOPOHHE;

MP6 - pasBuBaTb KpeaTUBHOE MbILLIEHWE MNPU PeLleHnn
YKM3HEHHbIX NPO6NEM;

MP16 - oCywecTBNATb  LieNeHanpaB/eHHbIA  MOUCK
rnepeHoca  CpeactB W CMNoco6oB  [AeWCTBUA B

npodeccnoHanbHyH cpeay;

MP17 - ymeTb NepeHOCUTb 3HaHWA B MO3HaBaTE/IbHYH U
NPaKTUYECKy0 061aCTU XXN3HEAEATENbHOCTH;

MP48 - yMmeTb OUEHMBaTb PWUCKM U CBOEBPEMEHHO
NPUHUMATb PELLeHNA N0 UX CHUXEHUIO
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JIP28 - nnaHMpoBaHME M OCYLLECTB/IEHWE AENCTBUN B
OKpY)KaloLLle cpefe Ha OCHOBE 3HaHWS  Lenel
YCTONYMBOIO PasBUTUS Ye/IOBEYECTBa;

NIP29 - aKTVBHOE HenpuATue LEeWACTBWIA, NMPUHOCALLMX
Bpe[, OKpY>KatoLLel cpefe;

JIP30 - yMeHue nporHo3npoBatb HebMaronpusATHbIE
3KO/IOTUYECKME  MOCNeACTBMA  MpefnpUHUMAEMbIX
[IeACTBUIA, NpeaoTBpaLaTh MX;

P31 - pacwumpeHue  onbiTa
3KO/IOMMYeCKOW HanpaBieHHOCTH;
MP48 - ymeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO
NMPUHMMATb PELLEHUS MO UX CHUXKEHNIO;

[EesTENbHOCTY

MP1 - CamMoCTOsTeNlbHO  hopmynuMpoBatb U
aKTyanmMavMposatb  npobniemy, — paccmarpuBaTtb  ee
BCECTOPOHHE;

MP6 - pasBuBaTb KpeaTMBHOE MbILL/IEHNE NPU

PeLLeHNN XKN3HEHHbIX NPo6/eM,;

MP16 - oOCyLlecTBNATb LeneHanpaBneHHbIA  NOUCK
nepeHoca CpeaAcTB W CrnocoboB  AelcTBMA B
NPOMECCUOHA/IbHYIO Cpedy;

MP17 - yMeTb NepeHOCUTbL 3HaHWA B MO3HaBaTe/lbHYH
1 NPaKTUYECKYHO 06/1aCTU XKU3HELEATEIbHOCTY;

MP48 - ymeTb oOuUeHVMBaTb PUCKW W CBOEBPEMEHHO
NMPUHUMATb PELLEHUS MO UX CHUXKEHUIO



2. CTPYKTYPA N COOAEP>XAHUVE YUEBHOI' O NMPEAMETA

2.1. O6bem y4yebHOro npegmeTa v BUAbl y4ebHOM paboThbl

Bupg yuyebHoO paboThl O6bem B yacax
O6beM 06pa3oBaTe/IbHON NporpaMmmbl y4e6HOro npeamMmeTa 82
O6s3aTenbHas ayguTopHasa Harpyska: 82
TEOPETUYECKNME 3aHATUS, 60
B T.4. B ()OpMe NPaKTMUECKO NoAroTOBKM 2
NPaKTUYecKne 3aHATUA, 22
B T.4. B ()OpMe NPaKTMYECKOI NoAroToBKM 10

na6opaTopr|e 3aHATUA,

B T.4. B ()opme NpPaKTMYeCKO NoaroToBKM
CamocToATenbHas paborTa,

B T.4. B (hopme NPaKTMUYECKOI NOAroTOBKM

NHaMBuayanbHbIi NpoeKT —

MpomexyTouHasi aTTecTaums:
- A dhepeHLMPOBaHHbI I 3a4eT 2



2.2. TeMaTnyecKUi nnaH u cogep>xaHune y4ebHoro npegmera

HanmeHoBaHue
pa3fenioB U Tem

CogepxaHue yyebHoro matepuana u opmMbl opraHumsaymnm
LesATeNnbHOCTM 0byYalLwmxces

1 2
Pasgen 1. Knetka - CTPYKTYPHO-(QYHKLWOHaNbHAA eAUHNLLA XXUBOTO
Tema 1.1. TeopeTuueckoe 3aHATMe. bBuonorna kKak Hayka. O6Lyas
Buonorusa Kak XapaKTepUCTUKA XKU3HW
Hayka. O6uias CoBpeMeHHble  OTpacin  GUMONOrMYecKUX 3HaHUA.  CBA3b
XapakTepuctmka  6uonormm c  ApyruMu  Haykamu:  Guoxummus,  6uodmsnka,
XU3HN OMOHMKa, reHoreorpadumsi u gp. Ponb M mecto 6uonorun B
(hOpMMPOBaHUIN COBPEMEHHOIN HaYUYHOW KapTWHbI MUpa.
TeopeTuyeckoe 3aHATMe. YPOBHU OpraHM3aLuu >KMBOM
maTepuun.
OOLLass XapaKTePMCTMKA >KMU3HW, CBOMCTBA >XMBbIX CUCTEM.
XUMUYECKNIA COCTaB K/IETOK
Tema 1.2. TeopeTuyeckoe 3aHsaTue. Knetka
CTpyKTYypHO- KnetouHas Teopus (T. LUBaHH, M. LLUneiigeH, P. Bupxos).
(yHKUMOHaNbHast ~ OCHOBHble MOSIOXKEHWUA COBPEMEHHON KETOYHOW  TEopuM.
opraHusaums Tunbl  KNETOYHOM  OpraHu3aumn:  MPOKapUOTUYECKUA U
KNeToK 3yKapuoTuyecknii.  OfHOKNETOYHble W MHOrOK/IETOYHbIE

opraHusmbl. CTpoeHMe NMPOKapnoTUYECKON KneTku. CTpoeHue
3YKapuoTMYeCKOW  KNeTKW. HekneTouHble  (hOpMbl  XKM3HU
(Bupychbl, 6akTepurodarm)

MpakTuyeckoe 3aHsTMe Nel CpaBHUTeNbHAA XapaKTepPUCTMKa
BUPYCHbIX U 6aKTepuasbHbIX 3a601eBaHWI
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B Tom uucne

O6bem npakTu-
B Yacax yeckas
noAroToBKa
3 4
2 J—
2 —u
2 —
2 -

Koabl 061X KOMNeTeHL U 1
NIMYHOCTHbIX, MeTanpeiMeTHbIX,
npegMeTHbIX pe3ynbTaToB,
hopmMmnpoBaHnO KOTOPbIX
Crnoco6CTBYET 3/1IEMEHT MPOrpamMmmbl
5

OK 02
NnP32, NP33, N1P34
MP21, MP22, MP23, MP24, MP25;
P69, MNMP610

OK 02
NP32, IP33, N1P34
MP21, MP22, MP23, MP24, MP25;
P69, MP610

OK 01; OK 02; OK 04
NP23, NP24, NNP25;/1P26;
NP32, NP33, /1P34
MP1; MP2; MP3; MP4; MP5; MP6;
MP7; MP12; MP21, MP22, MP23,
MP24, MP25;
MP61; MP62; MNMP63; MNP65; INP66.

OK 02; OK 04
NnP32, NP33, N1P34



Tema 1.3.
CTpyKTypHO-
(hYHKUMOHa/IbHbIe
(hakTopbl
HacneLCTBEHHOCTM

Tema 14.
OO6MeH BeLLEeCTB U
npespaLleHne
3HEPrun B KNETKe

Tema 1.5.
YKM3HEHHBIN LMK
KNeTkn. MuTos.

TeopeTuueckoe 3aHATUe. Peann3aumna HacneCTBEHHOM
NH(OpMaLMKM B KIETKe.

XpomocomHaa Teopua T. MopraHa. CTpOeHMe XpPOMOCOM.
XPOMOCOMHbI Habop KNETOK, rOMO/IOTUYHbIE 7
HEroMO/I0rMYHble XPOMOCOMbI, FaniouAHbIN U AUNIOUAHDIN
Habop. HyknemHosble kucnotbl: AHK, PHK HaxoxpaeHue B
KMeTKe, UX CTpPOeHMe U (yHKUuW. MaTpuyHble npouecchbl B
KNeTke:  pennvkauus,  6uocuHTes  6Gefka,  perapauus.
"eHeTMYECKNIA KOA 1 ero CBOWCTBA

MpakTuyeckoe 3aHATMe Ne2.  PelleHWe 3agady Mo
MONEKYNSIPHON Gronormun

TeopeTuueckoe 3aHAaTMe. OOMeH BeLLECTB U NpeBpalleHune
3HEPrumn B KNeTke

MoHsATNE MeTabonn3M. ACCUMUNALMA U ANCCUMUNALMS - ABE
CTOPOHbI MeTabonmamMa. Tunbl 06MeHa BELECTB: aBTOTPOGHbIN
N reTepoTPOMHbIA, aspO6HbIA 1 aHa3POOHbIA. SHEPreTUYecKuii
06MeH

TeopeTuueckoe saHaTue. [nacTnyecknii o06meH

BrocuHTes 6enka. PoTocnHTE3. XEMOCUHTE3

TeopeTuueckoe 3aHsaTne. XXU3HEHHbIA UMK KNeTKU. MuTo3.
Meii03.
KneTtouHbli upKn, ero nepuogbl. MuTo3, ero cragum u
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MP1; MP2; MP3; MP4; MP5; MP6;
MP12, NP61; MP62; MNP63; MNP65;
[MP66.

OK 01; OK 02
NP23, NP24, NP25; JIP26/1P32,
NP33, JIP34
MP4; MP5; MP12; MP21, MP23
MP62, MNMP63, MNMP64, MNP66,

OK 01; OK 02
NP23, NP24, NP25; J1IP26J1P32,
NP33, JIP34
MP4; MP5; MP12; MP21, MP23
MP62, MNMP63, MP64, MNP65, MNP66,

OK2
NP33, NP34, MP21
MP62, MNMP66, MNMP69, NMP610

OK2
NP33, /1IP34, MP21
MP62, MNMP66, MNMP69, MNMP610
OK 02; OK 04
nP24, NP26, NP33, /1P34
MP7, MP21, MP22, MP23, MP24,



Merlio3

NpoucxXoaAaLLmMe npoLecchbl. bronornyeckoe 3HayeHne MMTO3a.
Meino3 un ero craguu. [loBefeHWe XPOMOCOM B Meio3e.
KpoccuHrosep. Bronornyeckumin cMbic/ meinosa

KoHTponbHas paboTa

Pasgen 2. CTpoeHue U hyHKLMM OpraHu3Ma

Tema 2.1.
CtpoeHune
opraHusma

Tema 2.2.
®opmbl
Pa3MHOXeHWs
OpraH13moB

Tema 2.3.
OHTOreHes
pacTeHWA,
YKUBOTHbIX U
ye/sioBeka

Tema 2.4.
3aKOHOMepHOCTI/I
HacneaoBaHUs

TeopeTunyeckoe 3aHATMe. MHOIOK/IETOYHbIE OPraHN3MbI.
B3avmocBA3b 0praHoB 1 CUCTeMbl OpraHoB B MHOTOK/IETOYHOM
opraHusme. [OMeocTa3 opraHusMa W ero mnofaepXkaHue B
MNpoLiecce XXM3HeAeATeIbHOCTH

TeopeTuueckoe 3aHATMEe. POPMbI PA3MHOXEHMSA OPraHM3MOB
®dopMbl pasMHOXKEHWA opraHuW3mMoB. becnonoe u MosfoBoe
pasMHOXeHWe. Bugbl 6ecrnonoro pasmHoXeHusi. [Monosoe
pasMHOXeHMe. [aMeToreHes y >KMBOTHbIX. CnepmatoreHes u
ooreHe3. CTpoeHwve MosoBbIX KneTok. OnioLoTBOpeHME
TeopeTuyeckoe 3aHaTWe. VIHAMBMAyanbHOe  pa3BUTME
OpraHu3Mos.

AOmbpuoreHes n ero ctaguu. MocTamOpyvoHasIbHbIA MEPUOL.
CTtagun noCTIMOPUOHANIBHOIO  PasBUTUS Y DKMBOTHBLIX U
yenoseka. [lpaMoe wn HenpaAmoe pasBuUTUe. Bbuonornyeckoe
cTapeHune 1 cmepTb. OHTOreHe3 pacTeHui

TeopeTuyeckoe 3aHATMe. 3aKOHOMEPHOCTU HaC/ef0BaHMA
OCHOBHble MOHATUA FeHETUKW. 3aKOHOMEPHOCTN 06pazoBaHus
ramer. 3akoHbl . MeHgens  (MOHOrMépuaHoe U
nosMrnbpuaHoe cKpeLmBaHue). B3ammogencTeme reHoB
MpakTunyeckoe 3aHsATMe Ne3. PelleHMe reHeTUYeCKUX 3agay
Ha MOHO- 1 AUTN6PULHOE CKpeLLmBaHme.
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MP25;
P65, MNP69, MNP610

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

OK 02, /IP33, JIP34
MP21, NP62, MNP66, IMNMP69, MNMP610

OK 02, OK 04
NP32, P33, P24
MP21, MP23, MP24, MP55, MP56,
MP57, IMP69, INMP65

OK 02, OK 04
NP32, NP33, N1P24
MP21, MP23, MP24, MP55, MP56,
MP57, P69, NMP65
OK 02, OK 04
NnP32, NP33, N1P24
MP37, MP56
P62, NP68



Tema 2.5.
CuenneHHoe
HacnefoBsaHve
Npu3HaKoB

Tema 2.6.
3aKOHOMepHOCTH
N3MEHUYMBOCTH

TeopeTnyeckoe 3aHsATHe. XpomMocomHas Teopus

HacneCTBEHHOCTU.
3akoHbl T. MopraHa. CuensieHHoe HacnefoBaHWe TreHOB,
HapyLLeHue cuenneHus. HacneposaHue MPU3HaKoB,

CLEn/IEHHbIX C MoJIOM
MpakTuyeckoe 3aHATUEe N4, PelleHMe reHeTUYyeckux 3agad
Ha CLienieHHOoe HacnefoBaHue.

TeopeTuyeckoe 3aHsTMe. VI3MEHUMBOCTL: HacneAcTBeHHasd ”
HeHacneACTBEHHaA

I3mMeHunBOCTb NPWU3HaKOB. Buapl N3MEHUYNBOCTH:
HacneACTBEHHAA W HEHACNeACTBEHHaA. 3aKOH FOMOOrNYeCKnx
PSAOB B HAacneAcTBeHHOW wm3meHumsocTn (H.. BaBunos).
MyTaunoHHas Teopus W3MEHYMBOCTW. Bugbl MyTaumi wu
NPUYNHBLI X BO3HUKHOBEHUS.

TeopeTuyeckoe 3aHsaTue. HacneacTBeHHble 3ab0neBaHUA
YesioBeKa.

Kapvotun 4yenoeka. [eHHble ¥ XPOMOCOMHble 60/e3HM
yesoBeka. bonesHu c HacneACTBEHHOM
NpeLpacnonoXXeHHOCTb0. 3HaYeHe MeAULUHCKOM FeHeTUKN B
NPefoTBpPaLLeHN N NIEYEHUN TeHETUYeCKMX 3ab0/eBaHuiA
yenoBeKa

MpakTuyeckoe 3aHATUE Ne5. PellleHMe 3a4a4 Ha onpeaeneHue
TUna myTauum.

KoHTponbHasa paboTta

Pasgen 3. Teopuda agosounm

Tema 3.1.
WcTopus

TeopeTuueckoe 3aHATHe. VICTOpUA 3BONHOLIMOHHOIO YYeHUS.
MepBble 3B0MOLMOHHBIE KoHUenuun (K.B. JTamapk, X.J1.
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OKO01.0K 02
nP24, NP25, N1P32, N1IP34
MP17, MP18, MP21, MP22
MnP62, NP63, rNPe9, rNP610

OKO1, /1P23,/1P24
MP12, MP13, P68
OK 01; OK 02; OK 04
NP23, NP24, NP25; NP26;
NP32, NP33, /1P34
MP1; MP2; MP3; MP4; MP5; MPG6;
MP7; MP12; MP21, MP22, MP23,
MP24, MP25;
MP61; MP62; MP63; MNMP65; MNP66.
OK 01; OK 02; OK 04
NP23, P24, 1P25; J1P26;
NP32, NP33, /1P34
MP1; MP2; MP3; MP4; MP5; MPG6;
MP7; MP12; MP21, MP22, MP23,
MP24, MP25;
MP61; MP62; MNMP63; MNMP65; MNP66.
OKO01
JIP23, NP24
MP12, MP13;M1P68

OK 02, OK 04
nP24, NpP26, J1P32, NP33



3BO/IHOLMOHHOIO
yueHus.
MwKpo3sBosoums

Tema 3.2.
MakpoaontoLus.
BO3HMKHOBEHME U
pasBUTUE XN3HU

Ha 3emse

Tema 3.3.
MMponcxoxaeHne
yenoBeka -
aHTpornoreHes

Pasgen 4. 3konorus

Tema 4.1.

BroththoH). IBostoUMoHHas Teopua Y. JapBuHa.

CUHTETMYECKas TEOPWA 3BONIOLMMN N ee OCHOBHbIE MOIOXKEHNS.
TeopeTuyeckoe 3aHsaTue. MUKPO3IBONHOLMA.

MonynAuma  Kak  3/eMeHTapHas  eAuHuMLa  3BOJIKOLMMN.
"eHeTUYecKMe OCHOBbI 3BOMKOLMN. ECTECTBEHHbIA 0T6Op -
HanpasnAWmin  (akTop 3sonouMn. BurpgoobpasoBaHue Kak
pe3ynbTaT MUKPO3BO/THOLUN

TeopeTuyeckoe 3aHATHe. MakKpo3BOOLMA.

Makpoagontoumsi.  PopmMbl M OCHOBHble  HarpaB/ieHUs
makpossooumn  (A.H.  CesepuoB). Tyt  [JOCTMXKeHUSA
6ronornyeckoro nporpecca. CoxpaHeHve 6ropasHo0bpasns Ha
3emne.

TeopeTuueckoe 3aHaTve. BO3HMKHOBEHME U Pa3BUTUE XKMN3HU
Ha 3emne

FMnotesbl M TeOpMU BO3HWKHOBEHMSI XKM3HM Ha 3emne.
MosiBNeHMe NepBbIX KMETOK U KX 3Bonouus. MpokapnoTbl K
3yKapuoTbl. [1poncxXoXaeHne MHOTrOKNeTOYHbIX OpraH1M3MOB.
BO3HMKHOBEHVE OCHOBHbIX LapCTB 3yKapuoT

TeopeTuueckoe 3aHATHMe. AHTPOMNOreHe3

AHTpononorna - Hayka O 4enoseke. CuctemaTnyeckoe
nosioxkeHne 4enoseka. CXOACTBO W OTINYMA YefioBEKA C
XXMBOTHbIMW. OCHOBHblE CTaAuW aHTPOMoreHesa. JBOMHOLUSA
COBPEMEHHOr0 Ye/I0BeKa.

Uenoseyeckune pacbl 1 UX eAUHCTBO. Bpems 1 nyTu pacceneHus
yesioBeKa Mo nnaHeTe. [1pMCNOCOGMIEHHOCTb YenoBeka K
pasHbIM YCNOBUAM Cpejpbl

TeopeTuueckoe 3aHATMe. IKOMOTMYECKMe (HaKToOpbl U Cpeapbl
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MP21, MP22, MP23, MP25
P66, MNP69, MNP610,

OK 02, OK 04
npP24, NP26, 1IP32, J1P33
MP21, MP22, MP23, MP25
P66, MP69, MNP610,

OK 02, OK 04
NP24, P26, J1P32, NIP33
MP21, MP22, MP23, MP25, MP32,
MP33
MNP66, MNMP69, rNP610,

OK 02, OK 04
npP24, NP26, N1P32, J1IP33
MP21, MP22, MP23, MP25, MP32,
MP33
MP66, MNMP69, NP610,

OK 02, OK 04
nP24, P26, NNP32, NP33
MP21, MP22, MP23, MP25
MP66, NP69, rNP610,

OKO/JOK 02,



DKOMornyeckune
(baKTopbl 1 cpeapbl
YKU3HU

Tema 4.2.
Monynauums,
coo0LLecTBa,
3KOCUCTEMBI

Tema 4.3.
Buocdepa -
rno6anbHas

aKonorunyeckas

XU3HU
Cpefbl 06UTaHNA OpraHU3MOoB: BOAHAs, Ha3eMHO-BO3AYLUHaS,
MOYBEHHAs,  BHYTPMOpPraHu3MeHHas.  PU3NKO-XUMUYECKME
0CO6EHHOCTU cped 06uTaHUA OpraHu3moB. [1pucrnocobeHns
OpraHM3MOB K >KM3HM B pasHbix cpegax. [loHaATne
9KO/IOrMYeckoro (uakrtopa. Knaccugukaums 3K0M0rmMyeckmx
(pakTopoB. MpaBuno MuHMMyma HO. Jlmbuxa. 3akoH
TonepaHTHocTn B. LLlendopaa

TeopeTuyeckoe  3aHATME. Monynsauns,  coOOLLECTBa,
3KOCUCTEMDI

JKOMornyeckaa  xapakTepucTvka Buga U nonynaumu.
JKosormyeckas Huwwa Buaa. SKOMOrMYecKmne XapakTepucTukm
nonynsaummn. CoobLyectsa M 3KOCUCTEMbI. BroueHo3 K ero
CTpyKTypa. CBA3M MeXAy opraHusmMamy B 6GMOLEHO3e.
CTpPYKTYypHble  KOMMOHEHTbl  3KOCUCTEMbI:  MPOAYLIEHTHI,
KOHCYMEHTbI, pefyLeHTbl. KpyroBopoT BeLllecTB M MNOTOK
3Heprum B aKocuctemMe. Tpoduyeckmne ypoBHU

TeopeTunyeckoe 3aHATHe. CyKLeccun

CmeHa BMO0IOrNYECKMX CO06LLECTB. MpUYnHBI 7
3aKOHOMEPHOCTW. lMepBuyHaa  cykueccus. BTopuyHas
CyKueccus.

MpakTuyeckoe 3aHATMe Ne6 PelleHMe 3KOM0ormyeckmx 3afad
Ha COCTaB/IEHME TPOUUECKNX Lienel

TeopeTuueckoe 3aHATMe. buocgepa - Xueasd 060104Ka
3eMnu.

Pa3BuTve npeacTaBneHuii o OGuocepe B Tpygax B.A.
BepHagckoro. Obnacty 6uocgepbl ¥ ee KOMMOHEHTbI. YKuBoe
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np25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
rMP67

OKO01.0K 02,
nP25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
P67

OKO01.0K 02,
nP25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
rMP67
OK 01, OK 02,

NnP25, P27, NP32
MP1, MP2, MP5, MP7, MP23
P67, rNP68
OKO01,0K 02,
nP25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
P67



cucTtemMa

Tema 4.4.
BnungaHwne
aHTPOMOreHHbIX
(haKTOpOB Ha
6rocthepy

Tema 4.5.
BnnaHue
coupanbHo-
3KO/I0rMYecKnx
(haKTopOoB Ha

300pOBbLE HETOBEKA

BELLLECTBO Grocdepbl U ero yHKUMN.

3aKOHOMEPHOCTM CyLLecTBOBaHMS  Guocgepbl. OCOBEHHOCTU
orocdepbl Kak rnobanbHon 3KOCUCTEMBI.

TeopeTnyeckoe 3aHATMe. [MHaMUYecKoe paBHOBECME B
buocdepe.

KpyroBopoTbl  BewectB M OMOTeOXMMUYECKUE  LMKIbI.
"nobasibHble 3KOOrnYeckme Npob/iemMmbl COBPEMEHHOCTY
TeopeTnueckoe 3aHAaTMe. AHTPOMOreHHble BO3AEWCTBUA Ha
orocdepy.

3arpsisHeHMss  Kak  BWfA ~ aHTPOMOreHHOro  BO3[ENCTBUS.
AHTpOMOreHHble BO3AENCTBUSA Ha aTMochepy. Bo3geincteuna Ha
rmgpoctepy. Bosgeictsusa Ha nutocepy. AHTPOMOreHHbIe
BO3JeNCTBMA Ha 6B1OTMYECKME COOBLLECTBA.

MpakTuueckoe 3aHATME Ne7  AHaIN3  3KONOTMYECKUX
acrekToB yTUIn3aumm OTXO[0B npom3BoACTBa U
KOMMJIEKTYHOLLMX KOMIMbIOTEPHOr0 060pyL0BaHUA

MpakTuyeckoe 3aHATMe Ne8  OnpefeneHve  BAUSAHUA
pasIMyHbIX abMoTUYECKNX (haKTOPOB Ha 3[40POBbE YeroBeKa

KoHTponbHasa paboTa

Pa3gen 5. buonorusa B XusHu

Tema 5.1.

bruoTtexHonorum B

XN3HU KabKaoro

TeopeTnyeckoe 3aHaTue. buoTexHonorna Kak HayKa "

MPOU3BO/CTBO.
OCHOBHble ~ HarnpaBfieHWsl  COBPEMEHHON  BUOTEXHOMOUN.
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OKOJ0K 02,
NP25, P27, NP32
MP1, MP2, MP5, MP7, MP23
P67

OKOJOK 02, OK 04,
NP25, NP27, NIP32, NP28, N1P29,
NP30, /P31
MP1, MP2, MP5, MP7
MP67

OK 01, OK 02, MK 2.4., MK 4.3.
np27, NP28, NP29, NP30, JIP32
MP1, MP2, MP5, MP7, MP48
MP67, NP68

OKOJ0K 02,
NP27, NP28, NP29, NP30, /IP32
MPZ MP2, MP5, MP7, MP48
P67, MNP68

OKOJOK 02, OK 04
NP23, P24, NP25; JIP26;
NnP32, NP33, NNP34



MeToabl 6uoTexHonormn. O6BLEKTbI BUOTEXHONOMMW. ITMKA MP1; MP2; MP3; MP4; MP5; MP6;

OMOTEXHONOTMYECKUX UM TEHETUYECKUX  3KCMEPVMMEHTOB. MP7; MP12; MP21, MP22, MP23,
MpaBmna noucka v aHanmsa 6MO3IKOMIOTMYECKON MHGopMaLmMn MP24, MP25;
M3 pasfINyHbIX WCTOYHMKOB (HayyHas W Yy4yebHO-Hay4Has MP61; MP62; NMP63; MNP65; rNP66
nuTepaTypa, CpeacTsa MacCcoBO MHAGopMaumm, cetb VIHTepHeT
W fpyrue)
MpakTuuyeckoe 3aHATUe Ne9 CoCTaB/ieHMe U 3aliMTa Keincos OKO01,0K 02, OK 04, MK 4.3.
Ha aHann3 MHMopPMaLMM O Hay4YHbIX [JOCTMXKEHMSIX B 06M1acTu NP28, NP29, IP30, /P31
reHeTUYECKNX TEXHOJIOMMIA, KNETOUHOW WMHXXEHepPUU, NULLEBbLIX 2 2 MP1, MP6, MP16, MP17, MP48
OMOTEXHOOMUIA. MP61; MNP62; NMP63; MNP65; rNPe66,
MP69
Tema 5.2 MpakTuyeckoe 3aHaTMe Nel0 CocTaBneHMe  KeilcoB OKO01,0K 02, OK 04, TK 2.4.
BuotexHonorum n - «Pa3Butve GMOTEXHOMOTMIA C WCMO/b30BaHMEM TEXHUYECKNX npP28, NP29, /P30, /1P31
TEXHUYecKune CUCTEM U UX NPUMEHEHNWE B XXN3HW YeN0BeKa» 2 2 MP1, MP6, MP16, MP17, MP48
CUCTEMBI MP61; MNP62; NMP63; MNP65; rNPe6,
MP69
MpakTuueckoe 3aHsTMe Nell 3awuTta KeilcoB «Pa3suTue OKO01, OK 02, OK 04, K 2.4
OMOTEXHONOIMIA C UCMONBb30BAHNEM TEXHUYECKMX CUCTEM N UX npP28, NP29, JIP30, J1IP31
NPUMEHEHWNE B YKM3HW Yen0oBeKa» 2 2 MP1, MP6, MP16, MP17, MP48
MP61; MP62; MP63; MP65; MNMP66,
MP69
MpomexyToyHasa aTTecTaunsa (AuddepeHUMpPoOBaHHbIN 3a4eT) 2
Bcero: 82 12
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3. YC/N10oBNA PEAJTTN3AUNN TNMPOIMPAMMBI YYHEBHOI O NMPEAMETA

3/1. MaTtepuanibHO-TeXHUYECKOe obecrneyeHme

[na ocBoeHWs nporpammbl yyebHoro npegmetra OOIM6/13 Buonorus B
OBIMOY «K3MT» nmeeTcs y4eOHbI KaBUHET «XUMKS, BUONOrns».

[MomeLleHNe KabuHeTa OCHALLEHO TUMOBLIM 060PYyAOBaHMEM, B TOM 4uUcC/e
cneuvanu3vpoBaHHOM  y4yebHOM  Mebenbl0 M cpefcTBaMu  0BydeHus,
HEOOXOAUMbIMU A1 BbIMOJIHEHUA  TPebOBaHW K  YPOBHIO  MOArOTOBKYU
obyyatoLmxcs.

OcHallleHve y4ebHOro kabmHerta:

- rocafovHble MeCTa Mo KOJIMYeCTBY 00y4atoLmxcs;

- paboyee MeCTO npenogasartens;

- NpogeccnoHaIbHO-0pPNEHTMPOBaHHbIE 3aaHNS.

AnpakTnyeckne marepuanbi:

-MEeTOAMNYECKME PEKOMEHZAUMN MO BbIMOHEHMUIO NPaKTUYECKMX paboT o
yyebHoMy npeamety OOTI6/13 bronorus;

- KOMMJIEKT 3afaHnin AN nNpoBeAeHns MUCbMEHHbIX KOHTPO/IbHbIX paboT;

- KOMIMeKT 3afaHuni Aans npoBeaeHns MUCbMEHHOI0
AnhdepeHUMpoBaHHOIO 3a4eTa.

TexHn4Yeckme cpefcTBa 06yUeHNs:

- MEPCOHa/IbHbIA  KOMMbKOTEP  C  JIMLUEH3MOHHbIM  NPOrpaMMHbIM
obecrieyeHnem;

- NPOEKTOp C 3KPaHOM.

3anbl:

BubnmnoTeka, YnTasibHbIN 3a1 C BbIXOLOM B CETb VIHTEpPHET.

3.2. VH(hopmaLmoHHOe obecrieveHne peanmsaumm nporpaMmmb|

[Ona peanusaunn nporpammbl B 6ubnmnoteyHom oHage OBIMOY «KOMT»
MMEKTCA MeyvaTHble W 3/1EKTPOHHblE 00pa3oBaTe/ibHble UM MH(POPMaLMOHHbIE
pecypcbl A5 UCMOMb30BaHMA B 06pa3oBaTe/IbHOM MpoLecce.

3.2.1. OCHOBHbIe UCTOYHUNKMN
1L Buonorus: y4yebHMK M NPakKTUKyM AN8 cpedHero npogeccCroHaIbHOro

obpasosaHus/ B.H. Apbirun [v gp.]; nog pegakuneint B.H. ApbirnHa. — 2-e n3g. —
Mockea: W3paTtensctBo HOpaunt, 2023. — 378 c¢. — (INpodeccnoHanbHoe
obpasoBaHne). — ISBN 978-5-534-09603-3. — TeKCT: 3/1eKTPOoHHbIn // 3BC

FOpanT [cainT]. — URL.: https://urait.ru/bcode/536659

20


https://urait.ru/bcode/536659

2. AragoHoBa W.B., KameHcku A.A., Cusornasos B./. Buonorus.
Ba3oBbIil ypoBeHb. YuebHuk CI1O. - M.: MNMpoceeLleHne, 2024. - 272 c.

3.2.2. JlonoNHUTeNbHbIE UCTOYHUKN

1 buonorus. ba3oBbli U Yrny6/eHHbIn ypoBHKU: 10— 11 Knaccbl: y4ebHMK
019 cpefHero obuwero o6pasoBaHua/ B. H. ApbirvH  [M gp.]; nog o6uiei
pepgakuvenn B. H. ApbirvHa. —  2-e  u3fg., nepepab. wu  gon.—  MocCKsa:
M3patensctBo HOpant, 2024.— 380 c¢.— (O6Lieo6pa3oBaTefibHblil LMKN).—
ISBN 978-5-534-16228-8. TeKCT: 3neKTPoHHbIN // IBC HOpaint [cant]. —
URL.: https://urait.ru/bcode/544794

2. Nanvukas T.B. Buonorus. TecTbl: yyebHoe nocobue ana CMO —
Mockea: W3gatensctBo HOpaint, 2024. — 40 c. ([MpoteccrmoHansHoe
obpasoBaHue). ISBN 978-5-534-14157-3 TeKCT: 3NeKTPOHHbIA // IBC HOpant
[cainT]. — URL.: https://urait.ru/bcode/543964

3.2.3. "HTepHeT-pecypchbl

1 EanHasd Konnekunm UM(DPOBLIX  06pas3oBaTe/ibHbIX  PecypcoB
[@nekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickasi  aneKTpOHHas  LWKosa [OneKTpoHHbIM  pecypc] URL:
https://resh.edu.ru/

3. IHoypok [AnekTpoHHbIn pecypc] URL: https://infourok.ru/

4. Pewy EI3. Bbuonorua [3nekTpoHHbIM pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHUA YHEBHOI' O

KoHTponb 1

PacKpbIBAOTCSH  Yepes

NMPEOMETA
OLIEHKa pe3y/fbTaTOB OCBOEHMSt y4yeGHOro npeaMeTa
AVCUMMANHAPHBbIE  Pe3ynbTaThl, HanpaBfieHHble  Ha

(hopmmpoBaHMe 0BLLMX U NPOECCUOHAbHBIX KOMMETEHLMIA MO pasjenaM Temam
CoAepXKaHns y4eGHOro Matepuasa.

Ob6uwasa /
npocgeccnoHanbHas
KOMMeTeHUNs
OK 01. BblbupaTb crocobbl
peLueHns 3a4a4

npogeccuoHanbHOM
JeaTenbHOCTN
NPUMEHUTENBHO K Pa3fINYyHbIM
KOHTEeKCTam

OK 02. Vicnonb3oBatb
COBPEMEHHbIe cpeacTea
nouncka, aHanmsa n
NHTepnpeTauun MHhopmaumm
n NH(opMaLMOHHbIE
TEXHONOrMW AN BbINOJIHEHUS
KENED npoheccnoHaIbHOM

LEeATENbHOCTU

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., Tema4.3., Tema4.4.

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.

Pasgen 4., Tema 4.1., Tema
42., Tema 4.3., Tema 4.4.,
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Tunbl OUEHOYHbIX
MeponpuUATUIA

TecTmpoBaHue

YCTHbIA onpoc
lNpeacTaBneHne pesynbTaToB
NpaKTUYecKnx pabot
KoHTponbHas pabota
TecTnpoBaHue

YCTHbIA onpoc
lNpeacTaBneHne pesynbTaToB
npaKTUYecKnx paboT
KoHTponbHas pabota
TecTnpoBaHue

YCTHbI onpoc
MpeacTaBneHne pesynbTaToB
npaKTUyecKnx pabot
TecTmpoBaHue

YCTHbIA onpoc
lNpeacTaBneHne pesynbLTaToB
NMpPaKTU4eckmx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
PewueHuve BMONOrnyYecKmnx
3agay

KoHTponbHas paboTta
TecTmpoBaHue

YCTHbIIA onpoc
lNpeacTaBneHve pesynbTaToB
NpaKTUYecKnx pabot
Pa3paboTka NeHTbl BpeMeHM
NPOUCXOXKAEHNA YeNoBeKa
TecTupoBaHue

YCTHbI onpoc



OK 04. AMDeKTNBHO
B3a/MO/1eiiCTBOBATb n
paboTaTb B KOMNEKTUBE U
KomaHze

MK 2.4, BbINoNHATL
Tpe6oBaHMs
NPON3BOLCTBEHHOIA
6e3onacHoCcTH

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 4., Tema 4.1., Tema
42. Tema 4.3., Tema 4.4.,
Tema 4.5.
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lNpeacTaBneHne pesynbTaToB
npaKTUYecKnx paboT
CocTaBneHue
KpYrosopoTa BeLLeCTB
KoHTposibHas pabota
TecTmpoBaHue
YCTHbIA onpoc
MpefcTaBneHne pesynbTaToB
NnpaKTUYecKnx paboT
TecTmpoBaHue

YCTHbIn onpoc
MpefcTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa
TecTnpoBaHune

YCTHbIA onpoc
MMpencTaBneHe pesynbLTaToB
NpaKTUYecKnx paboT
PeLueHwne BMON0rNYeCKmX
3afay

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIn onpoc
lNpeacTaBneHne pesynbTaToB
NnpaKTUYecKnx paboT
Pa3paboTka /ileHTbl BpeMeHM
NMPOUCXOXAEHUA YesoBeka
TecTnpoBaHue

YCTHbIN onpoc
MpefcTaBneHne pesynbTaToB
NpPaKTUYeCKnX paboT
CocTaBneHue
KpYroBopoTa BeLLecTB
KoHTponbHas paboTta
TecTupoBaHue
YCTHbIA onpoc

Kelic 3agaHus
lNpeacTaBneHe pesynbTaToB
MpaKTUYecKmx paboT
TecTnpoBaHue

YCTHBIA onpoc
MpefcTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
PeLleHune 9KONOrNYecKunx

3adau

CXeM

CXeM



CocrasneHve CXem
KpYroBopoTa BeLLecTs
KoHTponbHas paboTa

MK 4.3. KoHTponuposatb Pasgen 5., Tema 5.1, Tema 5.2 TecTuposaHue

BbIMO/IHEHME MPaBUA TEXHUKM YCTHbIn onpoc

6e3onacHocTy, MpeacTaBneHne  pesynbTaToB
MPOW3BOACTBEHHO 7 NpaKTUYeCKnX paboT
TPYLOBOW AVNCUMNNIUHBI, Kelic 3agaHus

TpeboBaHUA OXpaHbl TpyAaa

MPOMbILLNIEHHOIA 7

9KONOrnM4ecKoi 6e3onacHoCTu
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