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1 MACHOPT PABOYEM MPOI'PAMMBI YYEFHOU JUCIHUATLIAHBI
OY .13 BHOJIOIrus

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yuebnoit mucrurummabl OY[1.13 bruonorus sBiIseTcss 4acThiO MPOTrPaMMBbI
cpennero o6mero obpaszoanus 1o crnenuanbHocTH CIIO 23.02.04 TexHuveckas SKCIUTyaTaIus
MOILEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAIIUH ¥ 000PYAOBaHUS (II0 OTPACIISIM).

[Tpu peanmuzanuu pabodell MporpaMmbl MOTYT HCHOJIB30BATHCS pPa3UYHbIE 00pa3zoBaTeibHbBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, JEKTPOHHOE O0YUYEHHE.

Pabouas mporpamma yueOHoi aucturumnabsl OY/[.13 buonorus moxxker OBITh MCIOJB30BaHA B
npoecCHOHATLHOW TOJATOTOBKE, MEPEMOArOTOBKE U  IOBBIMICHUH KBATH(PHUKAIMK pabodux II0
npodeccusim:

13689 MammHucT 1BUraTeseil BRyTpEHHEro CrOpaHus;

13702 MamuHUCT AOPOKHO-TPAHCTIOPTHBIX MAaIlIH;

13720 MammHuCT 5Ke1€3HOJOPOKHO-CTPOUTEIbHBIX MALIHH;

13771 MammHuCT KOMITpeccopa MepeIBUKHOTO C IBUTATE]IEM BHYTPEHHETO CrOpaHHs;

13773 MamuHuCT KOMIIpeEccopa MEPEIBUKHOIO C AIEKTPOABUTaTENEM;

15882 Oneparop mocra ynpaBlieHHUs arperataMu 00beMHOM 3aKaJIKu PeibCOB;

18522 Cnecapb 10 peMOHTY JOPOKHO-CTPOUTEIBHBIX MAIIHH U TPAKTOPOB;

18524 Crnecapb 1o peMOHTY U OOCITY>KHBaHHUIO MIEPETPYy30UHBIX MAIlIUH;

18542 Crnecapb 110 peMOHTY IIyTEBbIX MAIIUH U MEXaHU3MOB;

19927 Dnexkrpocnecapb 10 PEMOHTY 3JEKTPUYECKUX MAILIUH.

1.2 Mecto y4yeOHo¥ mucuumiannbl B crpykrype OIIOII-IIIICC3:

B yue6nbix minanax OIIOII-IITICC3 yuebnas aucuuminuna OY /(.13 Buonorus BXoauT B cocTaB
o0IKX y4yeOHBIX MPEeIMETOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, i crenuanbHocTeid CIIO. C yuérom mpoduist ocBamBaeMO# CIEUATEHOCTH
JaHHas ydeOHasi TUCIMILIMHA peaau3yeTrcs Ha 1 Kypce.

1.3 IInanupyemblie pe3yJbTaTbl 0CBOCHHUS y4eOHOMH TUCHHUIINHBI:

1.3.1 Heab y4eOHO#H TUCHUNIMHBI:

¢dopmupoBaHue y 00y4yaromUXcs MPeACTaBICHUS O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHu3aniu
KHMBBIX CUCTEM Pa3HOTO PaHTa KaK OCHOBHI MPUHSTHS PEIICHUH B OTHOIIEHUH O0BEKTOB KHUBOW TPUPOIBI
U B IPOU3BOJCTBEHHBIX CUTYAIUIX.

1.3.2 B pe3yabTaTe 0CBOeHUs y4eOHOI THCHHUIIIMHBI 00y4aKOIMMiics 10/ KeH

yMeThb:

—  ONpEeeNsATh KHUBbIE OOBEKTHl B MPUPOJE; MPOBOIAWTH HAOIIONEHUS 332 SKOCHCTEMaMH IS
BBISIBIICHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHHH, MHTEPIPETUPOBATh PE3yIbTaThl HAOIIOICHUH

— TPOBOAWUTH  MpocTeillme  OUOJOrMYECKHe  HKCIEpUMEHTAlbHbIE  HCCIEIOBaHMUS  C
cO0JII0IeHNEM TpaBUII O€30I1aCHOT0 00palleHus ¢ 00BbEKTaMU U 000PYIOBaHHEM;

—  HCIOJB30BaTh HHPOPMAIIHAIO OHOIOTUIECKOTO XapaKTepa U3 Pa3IMIHbIX HCTOYHUKOB,

—  TNPOTHO3MPOBATh MOCIEACTBUS CBOEH JEATEIHLHOCTH MO OTHOLICHHIO K OKpY’Karollen cpene,
COOCTBEHHOMY 3/10pPOBBIO; 00OCHOBBIBATh U COOJIIOIATh MEPbI MPO(UIAKTUKH 3a00I€BaHUH

3HATh:

—  cTpoeHHe, MHOrooOpasue W OCOOEHHOCTH JKUBBIX CHUCTEM DPAa3HOTO YPOBHSI OpraHHU3allHH,
3aKOHOMEPHOCTH MPOTEKAaHHUsI OMOJIOTHYECKUX IPOLIECCOB M SIBIIEHUI B OKPY’KaloLIeH cperie, HeNTOCTH YO
HAYYHYIO KapTUHY MUPa, B3AUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JOCTHXKEHMH OHOJOrMYecKOW HayKM W TEXHOJIOTMH B MPAKTHYECKOM
JeSTeIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEUIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOIOT .



1.3.3 Ilnanupyemble pe3yabTaThbl OCBOCHHS Y4eOHOWH TUCHMILINHBI:

O01mme KOMIeTeH NI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O6mue’ I[ncummnﬂapnble3
OK 01. BeiOupats B 4acTH TPYAOBOTr0 | CQOPMUPOBAHHOCTh 3HAHUI O MECTe U
CIOCOOBI pelicHHs 3314 | BOCIIMTAHUS poiii OMOJIOTUU B CHCTEME HAyYHOTO
npodeccnoHanbHOM - TOTOBHOCTb K TPYAY, OCO3HAHUE | 3HAHUS; GbyHKIIMOHATBHON
NEeSATEIbHOCTH LIEHHOCTH MacTepCTBa, | TPAMOTHOCTH YeJIOBEKa JUJISl PELICHUS
MIPUMEHUTEIBHO K TPYAOIIO0HE; KU3HEHHBIX TIpobieM;

Pa3JINIHBIM KOHTCKCTaM

- TOTOBHOCTb K  aKTHMBHOM
JESITeIbHOCTH TEXHOJIOTHYECKOM
U COIMAIBHOW HAampaBIEHHOCTH,
CIOCOOHOCTh MHULIMNPOBATD,
IUTAHUPOBAaTh U CaMOCTOSITEIIEHO
BBINOJIHATH TaKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3IuyHbIM cdepam

npodeCcCuOHATBHON
JIEATEILHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
y4eOHBIMU I103HABaTEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYECKHEe
nelcTBUA:

- CaMOCTOSTEIIBHO
(dhopMynupoBath u
aKTyaJlu3UpOoBaTh npobiiemy,

pacCMaTpuBaTh €€ BCCCTOPOHHE,
- YCTAaHABJIMBATb CYHIGCTBCHHBIﬁ

MpU3HAK WM OCHOBaHUS IS
CpaBHEHHUsA, KJIACCUPUKALMH ¢
0000I1IeHMS;

- OTIPECIISATH IEJIN IeATeTbHOCTH,
3a/1aBaTh MapaMeTpbl U KpPUTEPUU
HX JIOCTHKCHHUS,

- BBISBISATh 3aKOHOMEPHOCTH U
MIPOTHUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHBHI B
JIeSITEIIbHOCTb, OIICHUBATH
COOTBETCTBUE PEe3yIBTAaTOB
LCIIIM, OLICHUBAThb PHUCKH
MOCJIEICTBUU NCATSIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIIEHNE npu pereHnn
KU3HEHHBIX TIPoOIIeM

0) 0a3oBble HCCIEN0BATEIbLCKHE
JeHCTBHUA:

- BIAJACTh HaBBIKAMH Yy4eOHO-

c(hOpMUPOBAHHOCTH
pacKpbIBaTh coJlep;KaHue
OCHOBOIIOJIArarolux  OMOJIOTMYECKUX
TEPMHHOB U TOHSTHUA: U3Hb, KIIETKA,
TKaHb,  OpraH, OpraHU3M,  BH],
HOMYJNSALMS, 3KOCHUCTEMa, OHOIEHO3,
ouocdepa; MeTaboJIu3M (oOmen
BEIIECTB M INIPEBpAIICHHE DSHEPTUn),
romMeocras (camoperynsius),
OnocuHTE3 Oenka, CTPYKTypHast
OpraHu3aIus KHUBBIX CHCTEM,
JUCKPETHOCTD, caMOperyIsLus,
CaMOBOCITPOU3BEIEHUE (PETIPOLYKIUS),
HACJIEJICTBEHHOCTb, U3MEHUYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YpOBHEBAsi OpraHU3aIlus;

YMEHUSA

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKkpbIBaTh coziep)kaHue
OCHOBOIIOJIATAIOINX  OMOJIOTHYECKUX
TEOPUH W TUIOTE3:  KIETOYHOM,
XPOMOCOMHO, MYTalMOHHOM,
SBOIOIUOHHOM, MIPOUCXOXKICHUS
JKM3HHU U 4EJIOBEKA;

c(hOpMUPOBAHHOCTh yYMEHUS
pacKpbIBaTh OCHOBOIIOJIArafoIIue
OMoJIOrHnYecKue 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprana, H.N. Baguiona,

3. I'ekxenst, ®. Mromnepa, K. Bopa),
TPaHUIb UX MPUMEHUMOCTH K >KHUBBIM
cucTeMam;

NpUOOpETeHUE  OMbITa  MPUMEHEHHS
OCHOBHBIX METOI0B HAay4YHOIr'o
MO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTHH:
Ha6J'IIO,ZICHI/I$[ n OIIMCaHUuA JKHUBBIX
CHCTEM, TpOIECCOB U  SBICHMIA;
opraHu3anun n IMPOBEACHUA
OMOJIOTHYECKOTO HKCIIEPUMEHTA,
BBIABHKCHU L THUIIOTE3, BBISIBJICHUA

VKa3bIBalOTCs INYHOCTHBIE U MeTanpenmeTHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTriaroibHOi Gopme, popMupyemblie 0011e00pa3oBaTeIbHEIM yIEOHBIM ITPEAMETOM
3 ucuuiiMHapHble pe3yNbTaThl YKa3bIBAIOTCS B COOTBETCTBHM C MX TONHBIM TiepedHeM Bo ®I'OC COO (B mocienneit

penakiuu ot 12.08.2022)




HCCIIEIOBATENILCKOW U MPOECKTHON

JIeATEIILHOCTH, HaBBIKAMU
paspenieHus mpooem;

- BBISIBIISITD MIPUYUHHO-
CIIeICTBEHHEIC CBS3U u
aKTyaJIN3UPOBATH 3a7ayvy,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHUS,
HaXOoJUTh apryMEHTBI JUIS
JIOKa3aTeabCTBa CBOHUX
YTBEPKICHU, 3a/1aBaTh

napameTpbl U KPUTEPUHU PELICHHUS;
- AHAJIM3UPOBATH IOJYyYEHHBIEC B

XoJe peuieHus 3a1a4u
pe3yJbTaThI, KPUTHUYECKU
OLICHUBAaTh MX JOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh TEPEHOCUTh 3HAHUSA B
M03HABATEJIbHYIO u
MIPAKTUYECKYIO obriactu
KU3ZHEICSTCIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIABHMIaTh HOBBIC  HJIEH,
npejaiaraTh OpUTHHAJIBHBIC
MOJIXO0/1bl U PEIICHUS;

- CIIOCOOHOCTDH MX HCIIOJb30BaHHS
B IIO3HABATEIILHON U COIMAJIbHOM
MPaKTUKE

3aBHCUMOCTH MEXAY HCCIeIyeMbIMH
BEITUYMHAMU, O0BSICHEHUS TTOTYyYSCHHBIX
pe3yabTaToB W (QOPMYJIMPOBAHUS
BBIBOJIOB C KCIIOJIB30BAHUEM HAyYHBIX
MOHATHI, TEOPUM U 3aKOHOB;

c(OPMUPOBAHHOCTh YMEHHUS BBIJICISATH
CYIIECTBEHHBIE ~TPH3HAKK BUPYCOB,
KJIETOK  TMPOKapUOT U  DYKApHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B H
IKOCHCTEM; OCOOCHHOCTH TMPOIIECCOB
oOMEHa BEWIECTB M MPEBpALICHUA
SHEPrMH B  KIJETKe, (OTOCHHTE3A,
IUIACTUYECKOTO M DHEPreTUYECKOTO
oOMeHa, XeMOCHHTE3a, MHT03a, Melo3a,

OTIJIOJJOTBOPEHMUS, pa3BUTHA u
Pa3MHOKEHHS, VHIUBHTyaJIEHOTO
pa3BUTHS OpraHu3Ma (OHTOIEHE3a),
60pBOBI 3a CYILIIECTBOBAaHHUE,
€CTECTBEHHOTO oroopa,
BUJI000pa30BaHuUs,

IPUCIIOCOOJICHHOCTH  OpPraHU3MOB K
cpene obutanus, BITUSTHUS
KOMITOHEHTOB IKOCHCTEM,
AHTPOIIOTCHHBIX M3MCHCHUI B
IKOCUCTEMAX CBOEH MECTHOCTH,

KPYrOBOpOTa BEIIECTB M MPEBpAIlCHHE
SHEpPruu B buocdepe;
c(hOpMUPOBAHHOCTh yMEHUSI peIIaTh
OHMOJIOTUYECKHE 3aJlaud, COCTaBIIATh
TCHOTHITNYECKHE CXEMBI CKPCIUBAHHMS
JUIE  Pa3HBIX THUIOB HACIEIOBaHHS
MPU3HAKOB Y OPTaHHU3MOB, COCTABIISITH
CXEMBI MepeHoca BEIIeCTB U YHEPTUH B
9KOCHCTeMax (IIeMU MUTAHUS, TUIIEBbIC
CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPECTBA
MOWCKa, aHAJIM3a U
HUHTEPIPETAINH
nHpopMaluu u
nH(OpMaIIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSATeIbHOCTH

B obsacTy HeHHOCTH HAY4YHOIO
MO3HAHUS:

- c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKH u 0011eCTBEHHOM
MPAKTUKHA,  OCHOBAaHHOTO  Ha
zanore KYJIBTYD,
CMOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B IOJIUKYIETYPHOM
MHUDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM
U YHUTATEIbCKOW KYyIbTYpPHI Kak
CpEeACTBA B3aUMOJIECHCTBUSA MEKIY
JIOJIbMU ¥ TIO3HAHUSI MUPA;

c(hOopMUPOBAHHOCTH yMEHUH
KPUTUYECKH OLIEHUBATh WH(OpPMAINIO
OHOJIOTUYECKOT0 coJiepKaHus,
BKJTIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS
W3 pa3IUYHbIX HWCTOYHUKOB (CpeicTBa

MaccoBoil  MH(popManuHu,  Hay4HO-
MOMYJISIPHbIE MaTepuabl);
UHTEPIPETUPOBATH 3TUYECKHE ACHIEKThI
COBPEMEHHBIX HCCIIETOBAHUI B
OuosIoruu, MeAULIMHE, OMOTEXHOJIOTHH;
paccMmaTpuBaTh rI00aTbHBIC
9KOJIOTMUECKHE poOIeMBI
COBpEMEHHOCTH,  (opMHpOBaTH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3ULHIO;

c(hOpPMHUPOBAHHOCTh YMEHUU CO37aBaTh




- OCO3HaHUE€ IEHHOCTH Hay4YHOM
ACATCIIbHOCTH, TOTOBHOCTH

OCYIIECTBJISATh ~ IPOCKTHYIO H
HCCIIE0BATENIbCKYIO
NEeATEIbHOCTh WHIWBHAYAIBHO H
B IPYIIIIE;

OsgnaneHue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HaBaTEJILHBIMU
NEUCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BJAJIeTh HAaBbIKAMU IOJIYYECHHUS
uHbOpMAlMM U3  HMCTOYHHKOB
pa3HbIX THIIOB, CaMOCTOSTEJIBHO
OCYILECTBIIATh IIOMCK, aHAJM3,
CHCTEMaTHU3aLUI0 U
HHTEPIpETALIIO UHPOpMALTUU
pa3NUyHBIX  BUAOB U QopM
MIPE/ICTaBICHMUS;

- CO3J1aBaTh TEKCThl B Pa3IMYHBIX
¢dopmarax ¢ yuyeToM Ha3Ha4YeHUs

uH(pOpMaIN u () (S:10)7
ayIUTOPHH, BBIOUpAs
ONTUMAJIbHYIO bopmy
HpPE/ICTAaBICHNS U BU3YyalH3aLliH1;

- OLEHHMBATh  JIOCTOBEPHOCTD,

JICTUTUMHOCTD I/IH(1)OpMaI_II/II/I, €C

COOTBETCTBUEC IIpaBOBbBIM u
MOpPaJIbHO-ITHYECKUM HOpMaM;

- UCTIOJTb30BATh cpeacrTsa
MH(pOPMAaIMOHHBIX "
KOMMYHHKAIIUOHHBIX TEXHOIOTHI
B peleHnu KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpPraHU3allMOHHBIX  3ada4y  C
coOroieHNEM TpeOoBaHUI
SPrOHOMHUKH, TE€XHUKU
0€301macHOCTH, TUTHECHEI,

pecypcocOepexeHus, MPaBOBbIX U
ATUYECKHUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;
- BJIAJICTh HaBBIKaMHU
pacro3HaBaHUs u 3aIUTHI
nHpopmanuy, HHOOPMALMOHHON
0€30MacCHOCTH TUYHOCTH

COOCTBEHHBIE TMUCHMEHHBbIE U YCTHBIE
COOOIICHNsI Ha OCHOBE OMOJIOTHYECKOM
uHbopMauu u3 HECKOJIbKUX
HWCTOYHUKOB, I'PAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 04. DddextusHo
B3aMMO/IEHCTBOBATh u
paboTaTth B KOJUICKTHUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpa3BHTHIO,
CaMOCTOATCIIbHOCTH u
CaMOOIPEACICHUTO,

-OBNIQ/ICHUE HaBbIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COLIMAJIbHOM AeSITeIbHOCTH;
OBjaieHHe yHHMBEPCAJIbHBIMHU
KOMMYHHKATHBHBIMU

NpuoOpeTeHrne OmbITa NPUMEHEHUS
OCHOBHBIX METOJIOB HAaY4YHOTO
IMO3HaHWs, UCIIOJIb3YEMEBIX B OHOIIOTHH:
HaONIOJIGHUsT W  OINUCAHUS  YKUBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUI;
OpraHu3auu u MIPOBEICHHUS
OHOJIOTUYECKOTO AKCIIEPUMEHTA,
BBIJIBOKEHUSI  TUIIOTE3,  BBISIBJIECHUS




AeHCTBUAMMU:

0) coBMeCTHas 1eITeJIbHOCTD.

- IIOHMMaTh M HCIOJIb30BATh
MPEUMYIIIECTBA KOMaHJIHOW U
UHAWBUYAJIbHOU paboThI;

- IPUHUMATH LEJIH COBMECTHOMU
NesITeIbHOCTH, OPraHU30BbIBATH U
KOOpJAMHUPOBATh JIEHCTBUS 110 €€
JOCTH)KEHUIO: COCTaBIATh ILIaH
JEHCTBUM, pacupeneisiaTh poid ¢
y4E€TOM  MHEHMH  Y4aCTHHKOB
00CyX1aTh pe3yinbTaThl
COBMECTHOH paboThI;

- KOOpJIMHUPOBATh WU BBIIOJIHATH
paboTy B YCJIOBHSAX pEaJbHOTO,

BUPTYaAJIBLHOTO u
KOMOWHHPOBAHHOT'O
B3aHMOJCHCTBUS;

- OCYIIECTBJIATh  IO3UTHUBHOE
CTpaTeTHYecKoe IOBEJCHUE B
Pa3IUYHBIX CUTYaIHsIX,
MPOSIBIISATH TBOPYECTBO u
BOOOpaXkeHue, OBITh
WHUIAATHBHBIM

OBjaieHHe yHHMBeEpPCAJIbHBIMH

PeryisiTHBHBIMH J1eHCTBUSIMU:
r) IpUHSATHE ce0si M JAPyrux
JIoaein:

- IIPUHUMATDH MOTHBBI n
apryMeHThl JPYTUX IOJeH Mpu
aHaJIn3e pe3yJIbTaToB
JeSITeNIbHOCTH,

- IpU3HABaTh CBOC MIPABO M MPABO
JPYTUX JIIO/IeH HA OIITNOKHY;

- pa3BUBaTh CIOCOOHOCTh
MOHUMAaTh MHpP C  TO3ULHUHU
JPYTOTO YeJI0BeKa

3aBUCHMOCTH MEXy HCCIETyEeMbIMU
BEITUYMHAMU, O0BSICHEHUS TTOTYyYSCHHBIX
pe3yiabTaToB W (hopMyIHMpoBaHUS
BBIBOJIOB C HCIOJIb30BAaHUEM HAYYHBIX
MOHATHI, TEOPUM U 3aKOHOB

OK 07. CopneiicTBoBaTh
COXpaHEHHIO
OKpY>KaroIen Cpesl,
pecypcocOepekeHHIo,
MIPUMEHSITh 3HAHUS 00
W3MEHCHHHU KIIUMaTa,
MIPUHIIUITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JeCTBOBATH
B UPE3BBIYAIHBIX
CUTYaIUAX

B o01acTH 3K0J10rHYECKOTO
BOCIIMTAHMUS:

- c(hOpMHUPOBAHHOCTh
JKOJIOTUYECKON KYJBbTYPBHI,
MMOHMMAHUE BIIUSIHUS COIMAIBHO-
SKOHOMUYECKHX TPOIECCOB Ha
COCTOSIHUE MIPUPOAHOMN b3
COLIMAJIbHOW Cpelbl, OCO3HAHUE
rJ1006aTBEHOTO Xapakrepa
9KOJIOTHYECKUX MPOOIIeM;

- MJIaHUPOBaHUE u
OCYILIECTBJIEHUE  JCHUCTBUH B
OKpY)KaloIllell Cpefie Ha OCHOBE
3HAHUA eyen YCTOHYUBOTO
pa3BUTHS YEJIOBEUECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS
MPUMEHSTh TOJNydeHHBIC 3HAHUS JUISA
00BACHEHHS OMOJIOTHYECKUX
MPOIIECCOB W SIBJICHHUM, JIJISI MPUHSATHS
MPAKTUYECKHIX pereHui B
MOBCEIHEBHOM  JKW3HM C  IIEJIBIO
obecneueHrss 0€30IACHOCTH  CBOETO
3I0POBbSI M 3JIOPOBBS OKPYKAIOIINUX
JrO7IeH, cOOI0IEHUs 3I0pOBOTO 00pasa
YKU3HU, HOPM TPaAaMOTHOTO TIOBEJICHUS B

OKpY’Kalolllel  MPUPOJHOU  CpEeE;
MMOHUMAaH1Ee HEOOXOIUMOCTH
HCIIOIb30BaHUS JOCTHOKCHHM
COBPEMEHHOM Oounonorun u
OMOTEXHOJOTHIA ISl pallMOHAIBLHOTO




AKTUBHOE HEMNpUATHE ACHCTBHH, | MPUPOIONOJIb30BAHUS

MPUHOCSIIMX BpPEI OKPYXKAIOLIECH

cpene;

- YMEHHE MIPOTHO3UPOBATH

HeOIaronpusTHHIC

DKOJIOTUYCCKUE IOCIICICTBHS

MPENPUHUMAEMbIX JICNCTBHUM,

MpeI0TBpaIaTh UX;

- pacimMpeHue OTIBITA

JIEITEIILHOCTH JKOJIOTHYECKOM

HaIpaBJIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMHU Yy4eOHO-

HCCIIEIOBATENIbCKOM, MPOESKTHON U

COLIMAJILHOM JeSITEIHbHOCTH
IIK  3.7. Cobmonars | - c(hOpMUPOBAHHOCTH YMEHHUS Ha OCHOBE benepabHOTO
YCTaHOBJICHHBIC KJIACCU(PMKAIIMOHHOTO KaTajora OTXOJIOB OIPEACNATh KJACC OIMAaCHOCTH
TpeOoBaHUs, OTXOJIOB; arperatHoe cocrtosiHue u (usmueckyro (GHopMy OTXOJOB
JEHCTBYIOIINE HOPMBI, | IPOU3BO/JICTBA;
npaBWJia W CTaHAAPTHI, | - OBIAJCHHE METOAAaMH  OINpeAeNieHUs  IOKaszarele  yMCTBEHHOM
Kacaroluecs paborociocoOHOCTH,  OOBSICHEHHWE  TIONYYEHHBIX  pe3yabTaToB |
9KOJIOTHYCCKOM (dbopMynupoBaHue BBIBOJAOB (IIMCbMEHHO) C HCIIOJIB30BAHHEM HAYYHBIX
0e30IMacHOCTH MOHSTUHI, TEOPUI U 3AKOHOB;
MTPOM3BOICTBEHHOMN - c(OpMUPOBAHHOCTh YMEHHUS aHAJU3UPOBATh MH(POPMALMIO O HAYYHBIX
JIeSITSILHOCTH JOCTHDKEHHMSAX B 00JJACTM TICHETUYECKMX  TEXHOJIOTUM, KJICTOYHOM
CTPYKTYpPHOTO WH)XEHEPHUH, ITUIICBBIX OMOTEXHOJIOTHH;
MoApa3ACIICHUs - chopMHpPOBAaHHOCTE YMCHHSI aHATU3UPOBATh MH(DOPMAIHIO O Pa3BUTHU

IIPOMBIIJICHHBIX OMOTEXHOJIOTUH U UX IMMPUMCHCHHNHU B )KHU3HH YCJIOBCKA

B pesynbrare

OCBOCHUA IMPOrpaMMbI

y4yeOHOM JUCHMIIIMHBI peanus3yeTcs Iporpamma

BOCIIMTAHMSI, HAIIpaBJIEHHAsl HA (OPMUPOBAHUE CIEAYIOIIUX JUYHOCTHBIX pe3ynbTaToB (JIP):
JIP 9 Cobmnromaronii ¥ mponaraHIupyromuil mpaBuia 340pOBOro 1 6€30macHOro o0pasa >K13HH,

CIopTa;

MPENYIPEKTAFOLINNA

nub0  TPEOJIONICBAIONINN  3aBUCUMOCTH  OT  QJIKOTOJs, Tabaka,

IICUXOAKTUBHBIX BELIECTB, a3apTHbIX Urp U T.h. COXpaHAIOIMN NCUXOJIOTMUYECKYH) YCTOMYHMBOCTH B
CUTYaTHUBHO CJIOKHBIX WJIM CTPEMUTEIHHO MEHSIOLINXCS CUTYaLIUSX.
JIP 23 [Tonyuenue oOyyarommuMucs BO3SMOXXKHOCTH CaMOPACKPBITUS U caMOpeaIn3alyst JMYHOCTH.
JIP 30 Ilonumarommii CymIHOCTh M COIMAJIbHYIO 3HAUMMOCTh CBOeW Oynymieid mnpodeccuu,
MIPOSIBJIAIOIINN K HEW YCTOMYMBBIM UHTEPEC.




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOU JTACIUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI U BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 72
B T.U.
O0bém o0pasoBaTeIbHOI NPOrpaMMbl Y4eOHO 1M CHHIIJIMHbI 72
B T.U.
OcHoBHOe coJep:kaHue 52
B T.U.
Copep:xanue yueOHOT0o MaTepuana 38
MPAKTUYECKUE 3aHATUL 12
J1ab0paTOPHBIE 3aHIATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE 12
B T.4..
TeopeTudeckoe o0yueHue 2
MPAKTUYECKHUE 3aHATHS 8
nabopaTopHbIE 3aHATHUS 2
KonTponbnas padora 6
IIpomeskyTouHasi aTTecTanus B opme 2
oughghepenyupoeannozo 3auema (2 cemecTp)




2.2 TemaTnuyeckuii I1aH U coaepxkanue ydeonoii rucuumiunsl OY /.13 BUOJIOTI'UA

dopmMupyemblie
KOMIIeTeHIIHH
HaumenoBanue Conep:kanue y4eOHOTr0 MaTepuaJia, NpakTU4YecKkue M JadopaTopHble 3aHIATHSA, Oo0bem (OK, IIK) u
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst 4acos JIMYHOCTHBIE
pe3yJabTaThl
(JIP)
1 2 3 4
1 cemecmp 32
Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS €[IMHUIIA 5KHBOTO 18
Tema 1.1. 2 OK 01
buosorus kak Conepsxanne y4eGHOro MaTepualia 2 OK 02
Hayka. O0mas CoBpeMeHHbIE OTpaciau Ouosorudyeckux 3HaHWi. CBs3p OMONOTHMU C JPYrUMHM HayKaMH: OMOXHUMHUS, JIP 23
XapaKTepUuCTUKA ouodusuka, Ononuka, renoreorpadust u np. Pors u mecto Ouonoruu B popMHUpOBaHUH COBPEMEHHOM JIP 30
KU3HU Hay4YHOH KapTUHBI MHpa. YPOBHU OpraHu3aluu XuBod marepun. OOmas xapakTepUCTHKa >XKU3HH,
CBOMCTBA KUBBIX CUCTEM. XMMUYECKUH COCTaB KJIETOK
Tema 1.2. 6 OK 01
CTpykTypHO- Copaepxxanue ydyeOHOIro MaTepuasa 2 OK 02
bynkuuonanbHas Knerounas teopuss (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE TOJOKEHHUS COBPEMEHHOMN OK 04
OopraHu3anus KJIETOYHOW TEOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHUYECKHH. JIP 23
KJIETOK OnHOKIJIETOUHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHue NpoKapHuOTHYeCcKOoH KieTku. CTpoeHue JIP 30
syKapuoTHueckoil kietku. Hekierounsle popmbl )kU3HU (BUPYCHI, OakTeprodarm)
JlabopaTopnas paGora Nel 2
CrtpoeHue KJIEeTKH (pacTeHHUs, )KUBOTHbIE, TPUOBI) U KJIETOUHbIE BKIIOUEHMS (KpaxMmas, KapOTHHOUIBI,
XJIOPOTIJIACTBI, XPOMOILJIACTHI)
IIpakTuyeckoe 3ansiTue Nel 2
Bupycusle u OakrepuanbHble 3a0oneBanHus. OOmMe NPUHLIMIBI HCIOJb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OcCOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.
Ilpeocmaenenue ycmmuvix coobwenuii ¢ npezenmayuetl, NOO2OMOBIEHHbIX NO NEPEYHI0 UCMOYHUKOS,
PEKOMEHO0BAHHBIX npenoodasamenem
Tema 1.3. 4 OK 01
CTpyKTYpHO- Conepsxanue yueOHOT0 MaTepuaJa 2 OK 02
¢ynkunonaabuble | XpomocomHass Tteopuss T. Moprana. CrtpoeHne XpomMocoM. XpOMOCOMHBIM HaboOp KIETOK, JIP 23
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dakTopsl TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TAIJIOMJIHBIA M JUIUIOWIHBIN Habop. HykiienHoBbIe JIP 30
HacaencTsennoctu | kucnotel: JIHK, PHK naxoxnenuwe B kieTke, WX cTpoeHHEe W (QyHKUMH. MaTpuuHbIe HpPOLECCH B

KJIETKE: peluInKalysi, OMocuHTe3 OelKa, penapanus. | eHeTuyeckuii Ko U ero CBOWCTBa

IIpakTHyeckoe 3ansaTue Ne2 2

Pemienue 3aa4 Ha onpeesieHue ociae10BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKUCIIOT B HOPME U B Cllydae

WU3MEHEHUS NI0CIIEI0BAaTEbHOCTH HyKIIeoTua0B JJHK
Tema 1.4. 2 OK 02
OO0mMeH BewecTB H Copaepxxanue yyeOHOIro MaTepuasa 2 JIP 23
npeBpalleHue [TonsiTne MeTaboMM3M. ACCUMIIIAIMSA M TUCCUMUMJISALINS - JBE CTOPOHBI MeTaboiam3ma. Tumbel oOMeHa JIP 30
JHEepPIruu B KJleTKe BEIIECTB: aBTOTPO(HBIA W reTepoTpodHBIA, a’poOHBIA W aHa’poOHBIHA. [lmacTuueckuit oOMeH.

DoTocuHTE3. XEMOCHUHTES
Tema 1.5. 2 OK 02
JKuznennptii unkia | Cogepkanue y4efHOro MaTepHaja 2 OK 04
KJIeTKU. Murtos. Kiterounslii 1uki, ero nepuonasl. MUTO3, €ro CTaiuyd U NPOUCXOJALIME IPOLECCHl. bronorndyeckoe JIP 23
Meiio3 3HaueHHe MuTo3a. Meito3 u ero craauu. IloBenenue xpomocoM B Mmeio3e. Kpoccunrosep. JIP 30

bronornyecknii cMbICa Me03a
KonTtpoibHasn MonexkyJIsipHbII ypOBEHb OPraHHU3aLUN KUBOIO 2
pabdora
Pa3nen 2. Ctpoenue u GpyHKUMHU Opranusma (Bcero) 20

(14+6)

Pa3nen 2. Ctpoenne u pyakuuu opranusma (1 cemectp) 14
Tema 2.1. Ctpoenne 2 OK 02
oprasHusma Copaepxxanue ydyeOHOro MaTepuasa; 2 OK 04

MHOrokneTo4YHble OpraHu3Mbl. B3auMOCBSI3p OpPraHoB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM JIP 23

opranusme. ['oMeocTas opraHnu3Ma 1 ero NoAAep:KaHue B MPOLECCE KUIHEICITEIbHOCTH JIP 30
Tema 2.2. 2 OK 02
®opMbI Copnepsxanue yueOHOr0 MaTepuaJa 2 JIP 23
Pa3MHOXKEHHSA @opMbl pa3MHOXKEHHUS OpraHu3MoB. becronoe u monoBoe pa3MHOXKeHHe. Buasl Oecronoro JIP 30
OpPraHu3MoB pasmHoxkeHus. IlomoBoe pa3MHoxeHue. ['ameroreHe3 y >XKMBOTHBIX. (CriepMaToreHe3 M OOTEHE3.

CtpoeHue noyoBbIX K1eTOK. OTIOH0TBOpEHNE
Tema 2.3. 2 OK 02
Onrorenes Copnep:xkanue yueOHOIr0o MaTepuasia 2 OK 04
pacTeHui, WNunuBrayabHOE pa3BUTHE OPraHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOpHoHATBHBIN NEPUOI. JIP 23
KMBOTHBIX H Craguu 1mocTaoMOpPHOHAIBHOTO Pa3BUTHs Y JKMBOTHBIX M denoBeka. IIpsimoe u HempsiMoe pa3BHTHE. JIP 30
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YeJI0BeKa buonoruueckoe crapenue u cmMeptb. OHTOreHe3 pacTeHui
Tema 2.4. 4 OK 01
3akoHOMepHOCTH Cogaepsxanue yueOHOT0 MaTepuaJa 2 OK 02
HACJIe/I0BAHUA OcCHOBHBIC TIOHATHSI TEHETUKU. 3aKOHOMEPHOCTH oOpa3oBaHusi ramer. 3akoHsl [. Menxgens OK 04
(MOHOTHOpHUTHOE ¥ TOJUTHOPUIHOE CKpelrBanue). B3anMoaelicTBre reHoB JIP 23
IIpakTuyeckoe 3anaTue Ne3 2 JIP 30
Pemenue 3a1a4 Ha onpe/esieHne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB IPH MOHO-,
-, TIOJMTHOPUIHOM W aHAJIM3HPYIOIEM CKPEIIMBAaHUM, COCTABICHHE TI'E€HOTUIHYECKUX CXEM
CKpEIIMBAaHUS
Tema 2.5. 4 OK 01
CuenjieHHOe Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJIeJ0BaHHe 3akonbl T. Moprana. CuermsieHHOEe HacielOBaHHWE T'€HOB, HapylleHue cuervieHus. HacnenoBanue JIP 23
NPU3HAKOB NPU3HAKOB, CLIEIUICHHBIX C TIOJIOM JIP 30
IIpakTHyeckoe 3ansiTue Ned 2
Pemenne 3amay Ha ompeneneHHWE BEPOSTHOCTH BO3HHUKHOBEHHUS HACJIEICTBEHHBIX NPU3HAKOB IIPU
CIIETUICHHOM HACJIEIOBAaHUH, COCTABJICHNE TeHOTUITMYECKUX CXEM CKPEIIMBAHUS
2 cemecmp 40
Pa3nes 2. Ctpoenue u pyHKIMH opraiusma (2 cemecrtp) 6
Tema 2.6. 4 OK 01
3akoHOMepHOCTH Conep:kaHue y4e0HOr0 MaTepHasa 2 OK 02
M3MEHYHUBOCTH N3mMeHYnBOCTh TIPU3HAKOB. BHUIBI W3MEHUYMBOCTH: HACJIEICTBEHHAss W HEHACJICCTBEHHAs. 3aKOH OK 04
TOMOJIOTHUECKUX PSIOB B HacneiacTBeHHOW u3meHunBoctu (H.M. BaBuioB). MyranumoHHas Teopus JIP 23
W3MEHYMBOCTU. Buabl MyTanuii 1 IpUYHHBI KX BO3HUKHOBEHUs. Kapnotun yenoBeka. HacnepcTBeHHbIE JIP 30
3a0oneBaHMs yenoBeka. ['€HHble M XpOMOCOMHBIE OOJIe3HM yenoBeka. bone3Hu ¢ HacneacTBEHHOMH
NPEPaCTIONOKEHHOCThI0. 3HAYCHWE MEIUIIMHCKOW TEHETHKH B TIPEJAOTBPAIICHUH U JICYCHUH
TeHEeTHYECKUX 3a00JIeBaHUH YeJIOBEKa
IIpakTHyeckoe 3ansaTue NeS 2
Pemenne 3amau Ha ompeneneHuWe TUNA MYTalMU IpU Tepefade HaCleJACTBEHHBIX MPU3HAKOB,
COCTaBJICHUE TEHOTHITMYECKUX CXEM CKpPEIINBaHUS
KonTpoabHas Crpoenue U GyHKIIUN OpraHu3Ma 2
pabora
Pasznea 3. Teopus 3BoJronun 6
Tema 3.1. HcTopus 2 OK 02
3BOJIIOIMOHHOTO Conep:kanue yueOHOI0 MaTepuajia 2 OK 04
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YYeHHUSs. [Tepsbie sBomounonHble KoHuernuuu (K.b. Jlamapk, XK.JI. broddon). DBomonuoHHas Teopus JIP 23
Muxkpo3Bosrouus Y. lapBuna. CuHTeTHYECKAs! TEOPUS SBOJIOLMH U €€ OCHOBHBIC MMOJTOKEHUS. JIP 30
Muxkpossomtonus. Ilomynsanus Kak 2J€eMEHTapHas €IWHULA D3BOJIOUUU. |'€HEeTHYeCKHEe OCHOBBI
HBOJIOIMH. DJIEMEHTapHbIE (DaKTOphl 3BOMIONMU. EcTecTBeHHBI OTOOp - HampaBistOUIHi (akTop

sBoJiroLMK. BuooOpa3oBaHue Kak pe3yJabTaT MUKPOIBOJIOLUH
Tema 3.2. 2 OK 02
Makpossomonusi. | Comep:kanue y4eGHOro MaTepuaJa 2 OK 04
Bo3nukHoBeHHE U MakposBomtonuss. @opMmbl U OCHOBHBIE HampasiieHus Makpo3poitouuu (A.H. Cesepuos). Ilyru JIP 23
Pa3BUTHE )KM3HU HA | JIOCTHXKEHUs Omosiormueckoro nporpecca. CoxpaneHue 6uopazHoodpasus Ha 3eMiie. JIP 30
3emie ['unoTe3pl U TeOpUM BO3HUKHOBEHUS KU3HM Ha 3emie. [losBieHHe nepBbIX KIETOK M UX SBOJIIOLMSL.
ITpokapuotrsl u d3ykapuoThl. lIpoucxoxkneHune MHOTOKIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHHE
OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3. 2 OK 02
Ipoucxozxnenne Copepxxanue yueOHOIro MaTepuasa 2 OK 04
“1eJI0BCKA — AHTpomnosiorus — Hayka o 4ejnoBeke. CUCTEMAaTHUECKOE IOJIOKEHHE desloBeKa. CXOACTBO M OTIMYHSA JIP 23
aHTpoIoreHes YeJI0BeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMH aHTPOIMOTEHE3a. DBOIIOLUS COBPEMEHHOTO YEJIOBEKA. JIP 30
YenoBeueckue pacsl M KX €IMHCTBO. Bpemss M ImyTH pacceleHMsl 4YelIOBeKa 10 IUIaHETe.
[Tprcrioco0IeHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM CPEIbI
Paznes 4. Ixonorus 18
Tema 4.1. 2 OK 01
IKOJIOTHYECKHE Copnepxanue yuyeOHOIro Mmarepuasa 2 OK 02
(axTops! u cpeasl Cpenbl 0o0MTaHHS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, IOYBEHHAas, BHYTPHOPTaHU3MEHHAs. OK 07
KH3HHU OU3NKO-XMMUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHuszMmoB. IIpucnocoOseHuss OpraHu3MoB K JIP 23
JKU3HH B pasHbIXx cpenax. llonstue skomormyeckoro @axropa. Kiaccuduxamus 3K0IOTHYECKUX JIP 30
¢axTopos. IIpaBuio munumyma 1O. JInbuxa. 3akon TonepantTHoct B. llendopna
Tema 4.2. 4 OK 01
Honynsiuus, Copaepxxanue y4yeOHOro MaTepuasa 2 OK 02
coo01ecTBa, OKoJjoruyeckas XapakTEpUCTUKA BHMJA W MOMYJALMHU. DKOJOTMYECKas HMIIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHUCTEMBbI XapakTepucTuku nomynsauuu. CoodiiecTBa U 3KocucTeMbl. bruoneHo3 u ero crpykrypa. CBs3u MeXIy JIP 23
opranuzMamMu B OuoreHo3e. CTpPYKTypHbIE KOMIOHEHTHI 3KOCHCTEMBI: MPOJIYLEHTHI, KOHCYMEHTHI, JIP 30
penyneHTsl. KpyroBopoT BelecTB 1 HOTOK SHEPTUH B 3KocucTeMme. Tpoduyueckue ypoBHH
IIpakTuyeckoe 3ansaTue Ne6 2

Pemrenne MPAKTUKO-OPUCHTHUPOBAHHBIX PACUCTHBIX SajlaHI/Iﬁ o MnEpC€HOCY BEIICCTBA W OHCPIrUU B
9KOCHCTEMAax C COCTAaBJICHHEM TpO(I)I/IquKI/IX HCHeﬁ 1 IUpaMug OHMoOMacChl U OHCPTUN
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Tema 4.3. buocdepa 2 OK 01
- ri100aJbHast Copaepxxanue yueOHOro MaTepuasa 2 OK 02
IKO0JIOTHYeCKast buocdhepa — xuBas o6onouka 3emnu. PasButne mnpencraBieHuit o Ouocdepe B Tpymax B.W. OK 07
cucrema Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BemecTBo 6uocdepsl U ero (QyHKIHH. JIP 23
3aKOHOMEpPHOCTH cyliecTBoBaHUs Ouocheprl. OcodeHHOCTH Onocdepsl Kak rio0aqbHON IKOCHCTEMBI. JIP 30
Junamuueckoe paBHOBecre B Ouocdepe. KpyroBopoTbl BemecTB M OHOTCOXMMHYECKHE LUKIIBI.
['o0anbpHbIe HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHBIX Copnep:xkanue y4e0HOro MaTepHuaJa 2 OK 02
(¢axkTopos Ha AHTpOTIOTeHHBIE BO3ACUCTBHS Ha OWOChepy. 3arps3HEHUs KaKk BUJ AHTPOIIOI€HHOTO BO3ICHCTBUSI. OK 04
onocdepy AHTpoOIIOTeHHBIe BO31ciCTBUS Ha atMmochepy. BosneiictBus nHa ruapochepy. BosaeiictBus Ha OK 07
autochepy. AHTPOTIOTeHHBIC BO3JICHCTBIS HA OMOTHYECKUE COOOIIECTBA. IIK 3.7
IIpakTnyeckoe 3ansitue Ne7 (mpoeccuoHaILHO-OPUEHTHPOBAHHOE) 2 JIP 23
OTX0/1b1 TPOU3BOJICTBA JIP 30
Tema 4.5. Bausinue 4 OK 02
COLMAJIBHO- Coaep:xxanue yueOHOro MaTepuaJia 2 OK 04
IKOJOrHYECKUX 310poBbe U ero cocrapistouie. OakTopsl, MONOKUTEILHO U OTPULATEIBHO BIMSIOIIME HA OPraHUu3M OK 07
(paxTopos Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3/IEWCTBUII Ha 370pOBbE YeJIOBEKa (AJIEKTPOMArHUTHBIE MOJI, I1IK 3.7
310POBbE YeJ0BeKa | ObITOBas XMMHsI, N30BITOUYHBIE [ITyMbI, paJHallisd U T.I.). AJantanus opraHu3Ma yenoBeka K (paktopam JP9
okpyxaromieid cpenpl. [IpuHimnsl ¢popMupoBaHus 310poBbecOeperaromero nopeAacHus. duznyeckas JIP 23
AaKTUBHOCTh U 3/10pOBbe. BHOXMMHYECKHE aCIeKThl pallMOHAJIbHOTO TUTAHUS JIP 30
JlabopaTopnasi pabora Ne2 (mpogeccHOHAIBLHO-OPHEHTHPOBAHHOEC) 2
YMcTBeHHas: paboTOCTIOCOOHOCTh
KonTpoasnas Teopernueckne acrekThl 3KOJIOTUU 2
pabora
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHNUE (COAep:KaHUEe MPUKJIATHOTO MOAYJISA)
Pa3nes 5. buosaorus B :kM3H1 8 OK 01
Tema 5.1. 4 OK 02
Buorexnonornu B | Comep:kanue y4eGHOro MaTepuasa 2 OK 04
JKU3HU KAXKI0I0 BuotexHonorus kak Hayka W Mmpou3BojaAcTBO. OCHOBHBIE HANpABJICHUS COBPEMEHHON OMOTEXHOJIOTHH. 1K 3.7
Metoapl 6motexHONOTUU. OOBEKTHI OMOTEXHOJOTUH. DTHKAa OWOTEXHOJIOTHYECKUX W TEHETHYECKUX JIP 23
sKcniepuMeHToB. IlpaBuna moucka M aHanu3a OMOAPKOJOTMUYECKOW HMH(OpPMAIMM U3 PazIHYHBIX JIP 30

UCTOYHUKOB (Hay4yHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MaccOoBOW HH(OpPMAIMH, CETh
WurtepHet u npyrue)
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IpakTnyeckoe 3ansitue Ne§

2
Keiicbl Ha aHanu3 WHPOPMAIMKM O HAYYHBIX JIOCTHIKECHHSX B OOJACTH T'CHETHYECKUX TEXHOJIOTHUH,
KJIETOYHOH WH)KEHEPHH, NUIIEBBIX OMOTEXHOJIOTHA.
Tema 5.2. 4 OK 01
Buorexnosornu B | IIpakTtnueckoe 3ansitue Ne9 4 OK 02
npombiuLieHHOCTH | Keiichl Ha aHann3 MHGOPMAIMK O Pa3BUTHH MTPOMBIIIICHHBIX OMOTEXHOIOTHI OK 04
I1K 3.7
JIP 23
JIP 30
Ipome:kyTouHas aTTecTanys Mo TUCHUILUIHHE: U epeHINPOBAHHBIN 3aUeT 2
Bceero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOM JUCIIAJIHHBI

3.1 TpeGoBaHusl K MUHUMAJIBLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VYueOHas TUCHMILIMHA peaTu3yeTcsl B yueOHOM KabuHeTe 6e30MacHOCTH KU3HEAEITEeNbHOCTU U
OXpaHbl TPy/a.

O6opynoBanue y4eOHOT0 KaOMHETa:

— TI0CAJ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOLIHXCS;

— paboyee MeCTO MpernoJaBaTes;

— METOJUYECKUE MaTepualbl 0 JUCIUILINHE.

Texuuueckue cpeactBa oOyueHuss pabouero wmecra mpenoAaBaresisi: KOMIBIOTEPHOE
000py/IoBaHHE, COOTBETCTBYIOIEE COBPEMEHHBIM TpPEeOOBaHHUSAM O€30MaCHOCTH W HAAEKHOCTH,
IpelycMaTpUBAIOIEe BO3ZMOKHOCTh MHOTO(YHKIHMOHAIBHOTO HCIIOJIb30BaHUS KaOMHETa C LEbI0
U3ydeHHs] y4yeOHOH IMCUUIUIMHBI, MYJIbTUMEIuiiHOE 000pynoBaHHE (IIPOEKTOP U MPOEKIIMOHHBIHN
9KpaH WJIM UHTepaKTHUBHAs J0CKa), JIOKaJIbHas CeTh ¢ BhIX0A0M B Internet.

HanmeHoBaHMe CHEeNUAIBHOTO TIOMEMICHWS: YydeOHas ayauTopwsi Ui TPOBEICHHS
MPAKTUYECKUX 3aHATUN, TPYIIMOBBIX KOHCYIbTAMHA, WHANBUAYAIbHBIX KOHCYIbTAIMi, TEKYIIETO
KOHTPOJIS, TPOMEXKYTOYHOH aTTeCTalld, OCHAIIeHHAas OO0OpyIOBaHHMEM U TEXHHUYECKUMHU
cpeacTBaMu OOy4YeHUSs, a TaK)Ke YHUTAIbHBIA 3a1, MOMEIIEHUE IJIsi CaMOCTOSITENbHOW paboThl, C
noctynioMm k cetn «MuTepHeT» 1 DUOC. OcHameHHOCTh: KOMIUICKT y4eOHOW MebOernu, HOYTOYK,
MPOEKIIMOHHOE 000pyA0BaHUe (MYIbTUMEIUUHBIN IPOSKTOP U SKPaH).

Ilepeyenr JUIEH3HOHHOTO W  CBOOOJHO PACHPOCTPAHSIEMOr0 TPOrPAMMHOIO

o0ecmeyeHus:
Cucremuoe u npuxjaaganoe IO

rygn HaumenoBanue No munieH3un
1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL |Microsoft Open License 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopob6ounast (pa3ubiii Ne Ha kax10i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Koureur-puiaptp SKYDNS 10-05109
IIporpammuoe ob6ecneuenne mo GNU General Public License (¢cB000oxHO pacnipocTpaHsiemoe)
Ne Ilepeuenn
1 | Open Office
2 | Moit O¢uc
3 | Gimp

IIpu u3ydyenun npeamera B (popmarte 3JIeKTPOHHOTO0 00y4eHHs ¢ ucnoyab3osanuem JOT
[Mporpammel s BuneokoHdepeniwmii: Zoom Cloud Meetings, SIuaekc Tenemocr.
OnekrponHas miardpopma Moodle.

3.2. UupopMmannoHHoOe oOecnedeHne peajn3alui NPOrpaMmMbl

Jlia peanuzanuu nporpamMmbl 0MOIuoTeuHbId (HOHT 00pa30BaTENbHON OpraHU3alu 10JKEH
UMEThb T[eYaTHble W/WIM DJIEKTPOHHBIE 0Opa3oBaTelbHblE M HH(POPMALMOHHBIE PECYpCHI,
PEKOMEHIyeMbIe Ul UCTIOIb30BAHUS B 00pa30BaTEIbHOM MPOLIECCE.
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Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3JaHUH, JONOJHUTEIbHOH JIMTEPATYPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:

3.2.1 OcHOBHbIE HCTOYHUKH:

1. 3axapos B.b. buonorus. bazossiii yposens. 10-11 knacc : yueOnuk / B. b. 3axapos, H. 1.
Pomanoga, E. T. 3axapona : nox pen. E. A. KpukcynoBa. — Mocksa : Pycckoe cimoso, 2020 // 9bC
AliOyKc - TekcT: 35eKTpOHHBIN. — PexxuM noctyna: st aBTOpU3. MOJIb30BaTeNEH.

3.2.2 JlonoJHUTEIbHbIE HCTOYHUKH

2. Kamenckuii A.A. buonorus . O6mass O6wmomorusi. 10-11 kmaccel. ba3oBwlii ypoBeHB :
yuebnuk / A.A. Kamenckuii, E.A. Kpukcynos, B.B. [1aceunuk. - 5-e uzn. - Mocksa : [Ipoga, 2017. -
368 c., ui. - TeKCT : HemOCPEICTBEHHBIM.

3. Babumesuu A. I1. buonorust 9-11 kimacchl : KOIEKIHUS MHTEPAKTUBHBIX Mozened + 1C:
buonornueckuit kouctpykrop 3.0 / A. I1. Babumesuu ; 1C Ilabmumunr ; [leHTp mepcrneKTUuBHBIX
TEXHOJIOTHH. - 4-¢ u3n., nmepepad. - [6. m.] : 1 C [MaGmumunr, 2013-2017. - 1 uHTEpaKT. BUACOTUCK
(CD-DVI). — 3aru. ¢ Tuty. sKpaHa. — DJIeKTPOHHAs MPOrpaMMa : SJICKTPOHHASL.

3.2.3 IlepedyeHb nmpogecCHOHAJIBHBIX 0a3 JTAHHBIX M MH(OPMALMOHHBLIX CHPABOYHBIX
cucTeM:

4. Koucynprantllioc : cnpaBo4yHO-TIOMCKOBasi cuctema : odurmaibHbii caiit. — URL
> https://www.consultant.ru/. - TekcT : 3JIeKTPOHHBIH

5. Tapanr : undopmaimonHo - mpaBoBoit mopran. — URL : https://www.garant.ru/ . —
TeKCT : 2JIEKTPOHHBIM.

6. Koxmekc : mpodeccuonanbHas cnpaBouynas cucrema. - URL :http://www.kodeks.ru/. —
TeKcCT : 2JIEKTPOHHBIN

7. OnexktpoHHas Oubnuoreka Y4eOHO-METOAMYECKOro IEHTpa MO OO0pa3oBaHUIO Ha
JKEJIC3HOAOPOKHOM TpaHcmopte : opunmanbubiii cat. — URL : https://umczdt.ru/books/. —
Pexum nocryna: quis aBTOpU3. OJAb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

8. Jlawp : amektponHas OuOnmoteunas cucrema. — URL : https://e.lanbook.com/. —
Pexum nocryna: s aBTOpU3. OJAb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

9. BOOK.ru: snekrpoHHo-OnbmMoTeyHass cucrema : cailt / KHOPYC : mu3marenscTBO
yuebHoit muteparypbl. — URL : https://book.ru/. — Pesxum noctyna: 1uist aBTOpu3. MOJIb30BaTECH
- TeKCT : 3IeKTPOHHBIN.

10. Ibooks.ru : snexTpoHHO-OMGNMOTEeuHas cucrema. — Cankt-IletepOypr. — URL
https://ibooks.ru/. — Pexxum goctyma: st aBTOpHU3. MOjIb30BaTesei. - TEKCT : 2JIeKTPOHHBIN.

11. eLIBRARY.RU : HayuHas 31meKkTpoHHast 6ubnnoTeka : caiiT. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum poctyma: s 3aperucTpup.. Iojib3oBaTeneit. — Tekct
JJIEKTPOHHBIN.

12. MunucrtepctBo TpaHcnopta Poccmiickoit ®enepanmuu : OQUIMATBHBIN CaWT. —
Mocksa, 2010-2023. — URL : https://mintrans.gov.ru/. — TekcT : 3JIeKTPOHHBIH.

13. PXK] : opunmansusiii caiit. — URL : https://www.rzd.ru/. — TekcT : 37eKTpOHHBIH

14. denepanbHOE AareHTCTBO KEJIE3HOJOPOXKHOTO TPAHCIOpPTa : O(PHUIIMANBHBIA callT. —
Mockga, 2009-2023. — URL : https://rlw.gov.ru/. — TekcT : 37eKTpOHHBI.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOM JUCIIUILINHBI

KoHTponb ¥ OlleHKa pe3yabTaTOB OCBOCHHS Y4E€OHOW IWCIMILIUHBI PACKPHIBAIOTCS dYepe3
TUCIUIUIMHAPHBIE PE3yJbTaThl, HampaBlieHHble Ha (OpMHUpPOBaHHE OOIIMX KOMIIETCHLUH IO
paszienaM U TeMaM Coep KaHusl y4eOHOro MaTepuara.

[TpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auema.

Oomasi/npodeccuoHanbHast
KOMIIeTeHIINA, IHIYHOCTHBIE Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
pe3yasbTtatsl (JIP)
Paznen 1. Kuaerka — | KonrtponbHas pabora
CTPYKTYpPHO- «MouteKynsipHbII YpOBEHb
(pyHKUIHMOHAJIBHAS OpraHU3aIH KUBOT0»
eIMHHIIA JKHBOTO
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. O6mas
JIP 23 XapaKTePUCTUKA KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKyCCHSL IO
OK 02 (GyHKIMOHATBHAS BOIIPOCaM JIEKIUH
OK 04 OpraHu3aIus KJIETOK Brimonnenue u 3almTa
JIP 23 1abopaTopHOi paboThI
JIP 30 [IpakTrueckoe 3aHSTHE.
IIpencraBnenue YCTHBIX
COOOIEHUH C  Tpe3eHTalUeH,
MOJIFOTOBJIEHHBIX 110 MEPEYHIO
HUCTOYHUKOB, PEKOMEHJIOBAaHHBIX
npenoaaBaTesieM
OK 01 Tema 1.3. CrpykrypHo- | @pOHTANBHBINA ONPOC
OK 02 ¢byHkMoHanbHbIe (akTopsl | [IpakTHueckoe 3aHsTHE
JIP 23 HACJIEICTBEHHOCTH
JIP 30
OK 02 Tema 1.4. O6MeH BeecTB U | PpoOHTAIBHBIN OMpoC
JIP 23 IpeBpalleHle DJHEPruu B
JIP 30 KJIETKE
OK 02 Tema 1.5. JKusnennsii | OOCyXneHre 1O  BOMIpocaMm
OK 04 UK KJIETKH. Murto3. | nekuun
JIP 23 Meiio3
JIP 30
Paznen 2. Ctpoenne wu | KonrponpHas pabora «CtpoeHue
(pyHKIMHM OpraHu3ma U QYHKIIUU OPTraHU3Ma»
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKyCcCus
OK 04 Opranusma
JIP 23
JIP 30
OK 02 Tema 2.2. ®opmsbl | ODpOHTAIBHBIN OIPOC
JIP 23 Pa3MHOKEHUs OPTaHU3MOB
JIP 30
OK 02 Tema  2.3. Onrorenes | TectupoBanue
OK 04 pacTeHHH, KUBOTHBIX U
JIP 23 YeJI0BeKa
JIP 30
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OK 01

Tema 2.4. 3akOHOMEPHOCTH

@poHTaATBHBINA OITPOC

OK 02 HACJIEI0BAHNS TectupoBanue
OK 04 [IpakTrueckoe 3aHsTHE
JIP 23
JIP 30
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE TTPU3HAKOB [IpakTrueckoe 3aHsTHE
JIP 23
JIP 30
OK 01 Tema 2.6. 3akonomepHoctu | TectupoBanue
OK 02 W3MEHUYUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
JIP 23
JIP 30
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaNBHBIN OIIPOC
OK 04 HBOJIFOLIMOHHOTO  yYEHHUS.
JIP 23 MuUKpOo3BOTIOLIHS
JIP 30
OK 02 Tewma 3.2. MakposBomtonus. | OuieHuBaeMas JUCKYyCCUsl
OK 04 Bo3HukHOBEHME U pa3BUTHE
JIP 23 JKU3HU Ha 3emJie
JIP 30
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTAIBHBINA OIIPOC
OK 04 YeJI0BEeKa — AaHTPOIIOTEHE3
JIP 23
JIP 30
Paznen 4. Jxonorus KonTponbHas pabota
«Teopetnueckue aCIEeKThI
HKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpBI U CpeJibl KU3HU
OK 07
JIP 23
JIP 30
OK 01 Tema 4.2. Ilonynsauus, | IIpakTuueckoe 3aHsTHE
OK 02 C000IIeCTBA, DKOCUCTEMBI
OK 07
JIP 23
JIP 30
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi IUCKYCCUS
OK 02 riobanbHas skojoruyeckas | TectupoBanue
OK 07 cucreMa
JIP 23
JIP 30
OK 01 Tema 4.4. Bnuanaue | TectupoBanue
OK 02 aHTpororeHHsix (¢akropos | [IpakTuueckoe 3aHsTHE
OK 04 Ha Omocdepy
OK 07
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IIK 3.7

JIP 23
JIP 30
OK 02 Tema 4.5. Bnusinue | OuenuBaemas IUCKyccus
OK 04 COLMAJIBHO-?KOJIOTUYECKUX | Boimonnenue nabopaTopHOH
OK 07 (dakTopoB Ha  370pOBBE | pabOTHI
[IK 3.7 YyesoBeKa
JIP 9
JIP 23
JIP 30
Pazgen 5. bBuoaormsi B | 3amura Keiica: MpeICTaBICHUE
JKM3HHU pe3ylbTaTOB  pEIICHUsI KeWCcoB
(BBICTYIUJICHHUE C TIPE3EHTAIEH )
OK 01 Tema 5.1. buorexHosoruu B | BeimonHenue keiica Ha aHaIu3
OK 02 JKU3HU Ka)KI0Tro uHpopmauu 0 Hay4HbIX
OK 04 JIOCTHKECHUSX B obsactu
IIK 3.7 FeHETHYSCKHUX TEXHOJIOTHH,
JIP 23 KJIETOYHOU UH)XEHEPHH,
JIP 30 HUIIEBBIX OMOTEXHOJIOTHH,
MIPE/ICTABJICHHE pe3yiabTaToB
pEIlIeHUs KENCOB
OK 01 Tema 5.2. buotexHonoruu B | BeimonHenue keiica Ha aHaIU3
OK 02 IIPOMBILUIEHHOCTH uH(popManuu 0 pa3BUTHH
OK 04 MPOMBIIIICHHBIX OMOTEXHOJIOTHH,
IIK 3.7 MpEJCTaBICHUE pe3ynbTaTOB
JIP 23 peLIeHUs KeMCOoB
JIP 30
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IMaccuBHBbIE:

- JIGKIIUU TPaJUIUOHHbIE 0€3 MPUMEHEHUs] MYJIbTUMEAUMHBIX CPEACTB U 0€3 pa3/laTOYHOro
MarepHaa;

- IEeMOHCTpaIus y4eOHbIX (PHIbMOB;

- pacckas;

- CEeMHHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYX/IEHUS TOKJIAI0B CTYJACHTOB 110 TEM WJIM UHBIM
BOIIPOCAM;

- CaMOCTOSTENIbHBIEC U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmeue npenooasamens Kak cyoOvekma ¢ 00yY4aiowuMcs Kak 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHBIE H HHTEPAKTHUBHbIE:

- aKTUBHBIC | HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpynmax;

- yueOHasi IUCKYCCHS;

- JICTIOBBIC M POJICBBIC HTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJble cTOJIbl (KOH(EPEHILIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENINA;

- perreHre NpoOIeMHBIX 33/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJl MOAYJIFHOTO O0Y4eHHS;

- 00OyueHHe ¢ MCI0JIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIInX MIPOrpamm;

(83aumooeticmseue npenodasamens kax cyovekma ¢ 0OVUAIOWUMCA KAK  CYOBLEKMOM
NO3HABAMENLHOU 0esIMeIbHOCIU).
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