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1 NACHOPT PABOYEM NPOT'PAMMBbI YYEBHOU JUCITATIIMHBI
OY .13 BUOJIOI'us

1.1 O6nacte npuMeHeHus1 padoyeii NporpaMmmbl

PaGouas nporpamma yuebno¥ mucruumabl OY]1.13 Bronorus sBiseTcss 9acThiO MPOrpaMMBbI
cpennero oOmiero o6OpaszoBanuss 1o crenuanbHocTH CIIO 23.02.04 Texuuyeckas HSKCILUTyaTalus
MOIbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAIIUH U 000pY10BaHUS (11O OTPACISIM).

IIpu peanuzanmu pabouell MporpamMMbl MOTYT HCIIOJIB30BATHCS pa3lIMuHble O00pa30BATEIILHBIC
TEXHOJIOTUH, B TOM YHCIIE AUCTAaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH, JIEKTPOHHOE 00yUYEHHE.

PaGouass mporpamma yueOnoit aucuumauabsl OY /(.13 buonorus moxxeT ObITH HCHOJIb30BaHA B
npodeccuoHabHOM MOATOTOBKE, IEPENOArOTOBKE U TOBBIIIEHWU KBaIU(PUKAIUU pabodyux 110
npodeccusm:

13689 MamuHucT 1BUraTesneil BHyTPEHHEr0 CrOpaHus;

13702 MamuHUCT 10pOKHO-TPAHCIIOPTHBIX MAalllUH;

13720 MamuHUCT 5K€e1€3HOJOPOKHO-CTPOUTEIbHBIX MaIIHH;

13771 MamuHuCT KOMIIpECCOPA MEPEIBUKHOIO C IBUraTEIEM BHYTPEHHETO CTOPAHUS;

13773 MammHICT KOMITpECcopa MEPEIBIKHOTO C AJIEKTPOIBUTATEIIEM;

15882 Omneparop nocra ynpasieHus arperaraMi 00beMHOM 3aKaJIKU PEesIbCOB;

18522 Crnecapb 110 peMOHTY JOPOKHO-CTPOUTEIbHBIX MAIIMH U TPAKTOPOB;

18524 Cnecapp o peMOHTY 1 00CITy>KUBAaHHIO NIEPErPY304HBIX MAIIHH;

18542 Crnecappb 1o peMOHTY ITyTEBbIX MAIIMH U MEXaHU3MOB;

19927 Dnexrpocnecapb 110 pEMOHTY IEKTPUYECKUX MAILIUH.

1.2 Mecto yueoHoii nucuunianHbl B ctpykrype OITIOII-TIIIICC3:

B yue6nbix mnanax OIIOII-IIIICC3 yuebnas aucuurinaa OY /(.13 buonorus BXoguT B cOCTaB
00IIKX y4eOHBIX MPEeAMETOB, GOPMHUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteit ®I'OC cpennero
obmero oOpaszoBanus, it creruansHocTet CIIO. C yuérom mpoduist ocBaMBaeMoil CreUalbHOCTH
JaHHas yyeOHas TUCIMILIMHA peanusyeTcs Ha 1 Kypce.

1.3 [InanupyeMble pe3yJbTaThl 0CBOCHHS Y4eOHOW JUCIUILINHBI:

1.3.1 eab yueOHOI JUCHMIIUHBI:

dbopMupoBaHUe y 00yYarOUIMXCs MPEJCTABICHUS O CTPYKTYPHO-(QDYHKIMOHATBEHOM OpraHu3aliu
JKUBBIX CUCTEM Pa3HOTO PaHTa KaK OCHOBBI MIPUHSITHSI PEIICHUI B OTHOIIEHUH O0BEKTOB KUBOU TIPUPO/IBI
Y B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

1.3.2 B pe3yJbTare 0CBOCHHUSI YUeOHOM TMCUUILIHHBI 00yYaIOUIUIiCs T10/KEH

yMeThb:

—  OMNpeAensTh KUBbIe OOBEKTHI B MPUPOJIE; MPOBOIUTH HAOITIOACHHUS 332 DKOCHCTEMaMH JUIs
BBISIBJICHHSI €CTECTBEHHBIX M aHTPOIIOTCHHBIX N3MEHECHU, HHTEPIIPETUPOBATH Pe3yJIbTaThl HAOJIOICHUH,

— TPOBOAUTH  MpOCTeilne  OHOJOTHYECKHEe  OKCIEpUMEHTANIbHbIE  MCCIEJAOBAaHUS  C
coOIOICHUEM TTPaBUII OE30MaCHOTO OOpaIleHus! C 00beKTaMH U 000pYA0BaHUEM,;

—  HCTOJBh30BaTh HHPOPMAIHIO OMOJIOTHYECKOTO XapaKTepa U3 pa3IuIHbIX HCTOYHUKOB,;

—  MPOTHO3UPOBATH IMOCJEACTBUSL CBOEH JIESITEIILHOCTH MO OTHOILIEHUIO K OKpPYXKalollen cpee,
COOCTBEHHOMY 3[I0POBBIO; 000CHOBBIBAThH M COOJIIOIATh MEPHI MPOPUIAKTHKY 3a00IeBaHUII;

3HATh:

— CTpO€HHE, MHOTrooOpa3ue M OCOOEHHOCTH >KHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHHU3aliH,
3aKOHOMEPHOCTH MPOTEKaHUsI OMOIOTUYECKUX MPOIIECCOB U SIBJICHUN B OKPYXKAIOIIeH cpefie, IIeTOCTHYIO
Hay4YHYI0 KapTHHY MHUPA, B3aUMOCBSI3H U B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HaYK;

— 3HAQYMMOCTh JOCTIDKCHWH OHOJIOTMUECKOW HAyKW ¢ TEXHOJOTHMH B IPAKTUYECKON
JeSITEIbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX METUIIUHCKUX TEXHOJOTUHN 1 arpOOHOTEXHOIOTHA.



1.3.3 IInanupyemsblie pe3yJbTaTbl 0CBOCHHUS Y4eOHOMH TUCHUIINHBI:

O01Iue KOMIeTeHINHT

IlnaHupyeMble pe3yJbTaThl 00yUeHHSs

O6mue? Jucuuniunapueie’
OK 01. Beibupats B 4acTH TPYAOBOro | chOpMUPOBAHHOCTh 3HAHUN O MecTe U
CHIOCOOBI pelieHHs 3a1a4 | BOCIIMTAHMS: poiii OMOJIOTUU B CHCTEME HAyYHOTO
npodeccroHanbHOI - TOTOBHOCTb K TPYZY, OCO3HAHUE | 3HAHUS; (GyHKIMOHABHOM
ACATCIIbHOCTHU IIEHHOCTU MaCTCpCTBa, | IPAMOTHOCTU YCJIOBCKA IJId PCUICHUA
MPUMEHUTETHHO K TPYI0JIO0HE; KU3HEHHBIX TpobIIeM;

Pa3IMIHBIM KOHTCKCTaM

- TOTOBHOCTb K  aKTMBHOM
JESITeIbHOCTH  TEXHOJOTHYECKOM
U COLMAJIbHON HANpaBICHHOCTH,
CIOCOOHOCTh UHULIUUPOBATh,
IUTAHUPOBATh U CAMOCTOSITENIEHO
BBINOJIHATH TaKyIO AEATEIbHOCTD;
- MHTEpEC K pa3iuyHbIM cdepam

npo¢eCcCHOHATBHON
JICSITEIILHOCTH,

OsnaneHue YHHUBEPCAIbHBIMU
y4eOHBIMU II03HABATEIILHBEIMH
NIEUCTBUSIMU:

a) 0azoBble JOruyecKue
JelcTBUA:

- CaMOCTOSTCILHO
dhopmynupoBaTh n
aKTyaJU3UpOBaATh npo0iemy,

paccMaTpuBaTh €€ BCCCTOPOHHCE,
- YCTAaHAaBJIMBATb CYLHCCTBCHHBIﬁ

HpI/ISHaK WUJIN OCHOBAHHUA IS
CpaBHEHHS, KIacCUPUKALUU U
0000IIICHHS;

- OTNPEAENATh EJH IeITeIbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTECPUHU
HUX JTOCTHKCHMUS,

- BBIABJIATH SaKOHOMepHOCTI/I 158
MIPOTUBOPEYUS B
paCCManI/IBaeMI)IX SIBJICHUSAX

- BHOCHTb  KOPPEKTHUBHI B
ACATCIIBHOCTD, OIICHUBATH
COOTBETCTBHE pe3yabTaTOB
LIEJISIM, OLICHUBATh PUCKH
IMOCIICACTBUI ACSITECIbHOCTH,

- pa3BUBaTh KpeaTUBHOE
MBIIIIJICHUEC HpI/I peH_ICHI/II/I
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBble McCIeN0BATEIbCKHE
JeHCTBUA:

- BJIaACThb HaBbBIKaAMHU y‘ICGHO-

c(hOpMUPOBAHHOCTH
pacKpbIBaTh coJiepKaHne
OCHOBOIIOJIATAIONIMX ~ OMOJIOTHYECKUX
TEPMUHOB W TIOHSTHI: JXU3Hb, KIIETKA,
TKaHb,  OpraH, OpraHu3M,  BHII,
MOMYJISALUSI, JKOCUCTEMa, OWOIICHO3,
ounocdepa; MeTaboIHI3M (oOmen
BEIIECTB W TIPEBpAIllCHHE HHEPIrHn),
romMeocras (camoperysius),
OMOCHHTE3 Oeka, CTPYKTYypHas
OpraHu3anus KHUBBIX CHUCTEM,
JMCKPETHOCTb, caMOperyJIsIus,
CaMOBOCIIPOU3BE/IEHNE (PENPOAYKLINS),
HACJIJICTBEHHOCTb, W3MEHYHUBOCTb,
9HEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIHs;

YMEHUsA

c(hOpMUPOBAHHOCTH YMEHUS
pacKpbIBaTh coJiep>KaHue
OCHOBOTOJIAralomux  OUOIOTHUYECKUX
TEOpUH W THUIOTE3:  KIETOYHOM,
XPOMOCOMHOM, MyTalMOHHOM,
9BOJIOIMOHHOM, MPOUCXOKICHUS
YKU3HU U YEJIOBEKA;

c(hopMUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIATrat0I1e
OMOJIOTHYECKHUE 3aKOHBI u
3aKOHOMEPHOCTH (T. Mengaens,
T. Moprasa, H.N. Basuiosa,

3. TI'ekkenss, ®. Miomepa, K. bapa),
IPaHUIBl UX MPUMEHHUMOCTH K >KHUBBIM
CHUCTEMaM;

MpUOOpEeTeHNne OmbITa TMPUMEHEHUS
OCHOBHBIX METOJI0B HAy4HOTO
MIO3HAHUS, UCIIOIb3YEMbIX B OMOJIOTHH:
HAOJMIOACHUST M ONMCAHHUS  KHUBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUM;
OpraHu3aluu u IIPOBEEHUS
OMOJIOTNYECKOT0 9KCIEPUMEHTA,
BBIIBIDKEHUSI  TUIIOTE3,  BBIBICHUS

VKa3pIBalOTCA JINYHOCTHBIE W MeTanpeametHble pe3yabrarsl u3 GI'OC COO (B mocnennei penakimu ot 12.08.2022) B
OTIJIArOJIBHOM (opMe, popMHpyeMBbIe 00Ie00pa3oBaTeNbHBIM YI€OHBIM IPEAMETOM
3 lucuuruiMHapHble Pe3ysbTaThl YKa3blBAIOTCA B COOTBETCTBMHM C MX NOJHBIM TepedneM Bo ®I'OC COO (B mocienHei

penakmuu ot 12.08.2022)




HCCIEN0BATENIBCKON U MPOEKTHON

NeSITeIIbHOCTH, HaBBIKAMU
paspenieHus mpoosem;

- BBISIBIISITh NPUYHHHO-
CIICZICTBEHHBIC CBSI3U u
aKTyaJlu3UpOBAaTh 3amavy,
BbIJIBUI'aTh 'MIIOTE3Yy €€ PCUICHUA,
HAXOJUTh apryMeHThI TUTST
JI0Ka3aTeIbCTBA CBOMX
YTBEPKACHHUIA, 3aJ1aBaTh

IapaMeTpsl U KPUTEPUU PEILICHHUS;
- AHaJIU3HUpOBATh IIOJYyYEHHBIE B

XoJie perieHus 3aa4uu
pE3yJIbTaTHI, KPUTUYECKH
OLICHMBATh MX JIOCTOBEPHOCTb,
IIPOTHO3MPOBaTh M3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMeTb IIEPEHOCUTHb 3HaHWs B
[103HABATEJIbHYIO u
IIPAKTUYECKYIO obnactu
KHU3HECSITEbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTEH;

- BBIABMIaTh HOBBIC  HJIEH,
npeaiarath OpUTHHABHBIC
MOAXOMbI U PEIICHHUS;

- CIOCOOHOCTh MX MCIOJIL30BaHMS
B ITO3HABATEJIbHON U COIMaJIbHOM
MPaKTHUKE

3aBUCHMOCTH MEXJy HCCIICyEMbIMU
BETTMYMHAMU, O0BSICHEHUS TTOTYyYEHHBIX
pe3ynpTaToB U (QOpPMYIHPOBAHUS
BBIBOJIOB C HCIIOJNIb30BAHHEM HayYHBIX
MOHATHUH, TEOPHUIl U 3aKOHOB;

c(OPMUPOBAHHOCTh YMEHHS BBIJIEISTH
CYIIECTBECHHBIC TPH3HAKH BUPYCOB,
KJIETOK  MPOKApUOT U  DYKApHOT;
OJHOKJIETOYHBIX M MHOTOKJIECTOYHBIX
OpPraHU3MOB, BHJIOB, OMOT€OIICHO30B U
9KOCHUCTEM; OCOOCHHOCTH TIPOIECCOB
oOMeHa BeNIeCTB M TMPEeBpaIICHUS
SHEPTMH B  KIETKe, (oTocuHTe3a,
IJIACTUYECKOTO UM DHEPreTUYECKOTO
oOMeHa, XeMOCHHTE3a, MUT03a, MEH03a,

OIJIOZIOTBOPEHMS, pa3BUTHUS u
Pa3SMHOXKCHUA, WHIAWBUIYAJIbHOI'O
pa3BuUTHs OpraHu3Ma (OHTOIreHe3a),
60pbObI 3a CYILIECTBOBaHHUE,
€CTECTBEHHOT'O orbopa,
BH1000pa30BaHMs,

IPUCIIOCOOJICHHOCTH ~ OPraHU3MOB K
cpene oOutanus, BITUSTHUS
KOMIIOHEHTOB 9KOCHUCTEM,
AHTPOIIOI€HHBIX N3MEHEHUN B
HKOCHUCTEMAX cBoei MECTHOCTH,

KpPYTrOBOpOTa BEIECTB W IMPEBpAIICHUE
SHEpruu B Ouocdepe;
c(hOpMUPOBAHHOCTh YMEHHS peliaTh
OHMOJIOTHYECKHE 3a/layd, COCTaBJISATh
TCHOTUITMYCCKHUE CXEMBI CKPCIIHWBAHUA
JUIS  Pa3HBIX THUIOB HACIleJIOBaHHUS
MPU3HAKOB Y OPTaHU3MOB, COCTABJISTH
CXEMBbI TIEpPEHOCa BEIECTB U SHEPTUU B
JKOCUCTEMAX (uerm NUTaHusA, ITUIIECBBIC
CETH)

OK 02. Mcnonp3oBars
COBpPEMEHHBIE CPEJICTBA
MOKCKa, aHaJn3a U
WHTEPIIPETAINH
nH(popMaLuy U
nH(OPMaIIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 33124
npodecCHoHaTBHOM
NeSTeIIbHOCTH

B obsiacTH 1IeHHOCTH HAYYHOTI'O
MO3HAHMS:

- c(hOopMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH u 00111eCTBEHHOM
MPAKTUKHA,  OCHOBAHHOTO  Ha
JAajore KYJBTYP,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B IOJIUKYJIETYPHOM
MUDE;

- COBEPIICHCTBOBAHHE SI3BIKOBOMU
U YUTATEIbCKOM KyJIbTYpHl Kak
CpeACTBa B3aMMOCHUCTBUS MEXKITY
JIFOAbMH Y ITO3HAHUSA MHUPA,

c(hopMUPOBAHHOCTH YMEHUH
KPUTHYECKH OIICHHWBATh HH(OPMAIIHIO
OHOJIOrMYECKOr0o COJIepKaHus,
BKJTIOYAIOIYIO TICEBJJOHAYYHbIE 3HAHUS
W3 pa3IMyYHbIX HCTOYHUKOB (CpelacTBa

MaccoBoil  WH(poOpMamHMH,  HAYYHO-
TIOITY JISIPHBIC MaTepHabl);
WHTEPIPETUPOBATH STUYECKUE ACTIEKTHI
COBPEMEHHBIX WCCIICIOBAaHHIHA B
OHOJIOTUH, MEIMIIUHE, OMOTECXHOJIOTUH;
paccMaTpuBaTh ro0anbHbIC
9KOJIOTMUECKHE poOIeMbI
COBPEMEHHOCTH,  (OPMHPOBATH  TO
OTHONIICHWIO K HHUM COOCTBEHHYIO
TIO3HIINIO;

c(hOpPMHUPOBAHHOCTh YMEHUH CO3/1aBaTh




- OCO3HAHWE IIEHHOCTH HAy4YHOU
JIeSITENILHOCTH, TOTOBHOCTH

OCYIIECTBIISITh ~ NPOCKTHYIO U
HCCIIEIOBATENBCKY IO
JeSITeIbHOCTh MHIUBUAYAIBHO H
B IpyIIIIE;

OBnanenue YHUBEPCAIbHBIMU
yueOHbIMU M103HABATEIbHBIMU
NEUCTBUSAMM:

B) padora ¢ uHgopmaunmeii:

- BJIAACTb HaBBbIKAMHU IIOJYUYCHUSA
uH(pOpMallUM U3  UCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIHHO
OCYLLIECTBJISITh  [OUCK, AaHAJIU3,
CUCTEMAaTHU3al1IO0 u
UHTEPIPETALNIO uH(popManuu
pa3IMYHbIX BUIOB U (opm
MpeACTaBICHUS;

- CO3aaBaTb TCKCThI B Pa3JIMYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHUS

nHpopmaruu u eJIeBou
ayJAUTOPHH, BBIOHpast
ONTUMAJIbHYIO bopmy
IpeACTaBIICHUs U BU3yalU3alluy;

- OLEHHWBAaTh  JOCTOBEPHOCTD,

JICTUTUMHOCTD I/IH(I)OpMaI_II/II/I, cC

COOTBETCTBUE IMPpaBOBbBIM u
MOpPaAJIbHO-ITHYECKUM HOPMaM;

- UCTIOJTb30BaTh cpencTBa
MH(POPMALMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI
B peleHnn KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpPraHU3allMOHHBIX  337a4y ¢
coOIroieHHEM TpeOoBaHuUi
SPrOHOMMUKH, TEXHUKU
0e30ITacHOCTH, TUTHUEHEI,

pecypcocOepexeHus, MPaBOBbIX U
OTUYECKUX HODM, HOPM
nH(OPMAIIMOHHOK OE30MaCHOCTH;
- BJIAACTH HaBbIKaMU
pacrno3HaBaHUS " 3aIIUTHI
nHpopmanuu, HHPOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH

COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE
COOOLIEHNsI HA OCHOBE OMOJIOTHYECKOM
uH(popManuu u3 HECKOJIBKUX
HCTOYHUKOB, TPAaMOTHO MCIIOJIb30BaTh
MOHSTUMHBIN annapaT OUoJIOTUN

OK 04. DddexTuBHO
B3alMOJICHICTBOBATh u
paboTath B KOJUICKTUBE W
KOMaH7Ie

- TOTOBHOCTHh K CaMOpPa3BHUTHIO,
CaMOCTOATCIIbHOCTHU n
CaMOOITPECACIICHUIO,

-OBIIQJICHHE HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COLIMAJIbHON AeSITEIbHOCTH;
OBjaneHue yHHBepCAJIbHBIMH
KOMMYHHMKATHBHBIMH

npuoOpeTeHrne OombITa NPUMEHEHUS
OCHOBHBIX METOA0B HAay4YHOT'O
TTO3HAHMSI, UCTIOJB3YEMbIX B OMOJIOTHH:
HaGJIIOI[eHI/IH )41 OIINCaHUus KHUBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUM;
opraHu3anvun )41 MMPOBCACHU
OMOJIOTHYECKOTO AKCTICPUMEHTA,
BBIABHUXXCHU A THUIIOTE3, BBIABJIICHUA




JelCTBUSIMH:

0) coBMecTHasl 1eATeJIbHOCTD.

- TOHUMaTh U UCIOJb30BaTh
IIPpEeUMyLIeCTBA  KOMaHJHOW U
UHAUBUAYATbHON pabOTHI;

- IPHUHHUMATh LEIM COBMECTHOM
JeSITeIbHOCTH, OPraHU30BbIBaTh U
KOOpJAMHUPOBAaTh JEHCTBUS 110 €€
JOCTUKEHHUIO: COCTaBIATh IUIAH
JNEUCTBUN, pacIpeneisiaTh pPoiu C
y4eTOM  MHEHUH  YyYaCTHUKOB
00CyX/1aTh pe3yJIbTaThI
COBMECTHOM paboThI;

- KOOpJAWHUPOBATb W BBIIOJIHATH
paboTy B YCIOBUSX PEATbHOTO,

BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHUS;

- OCYUIECTBJISAITb  MO3UTHUBHOE
CTPaTErMuecKkoe IIOBEJEHUE B
pa3IMYHbIX CUTYaIHsX,
MPOSIBIISATD TBOPYECTBO u
BOOOpakeHue, OBITH
MHUIMATUBHBIM

OBJiaieHne YHHBEpPCAJIbHBIMH

PEryJasiTUBHBIMUA IICﬁCTBHﬂMPI:
r) IpUHATHE Cce0si W JAPYyrux
Jaei:

- DpUHUMATh MOTHUBBI u
apryMeHThl JPYyTHX IOJeH Mpu
aHam3e pe3yJIbTaToOB
JeSITeNIbHOCTH;

- IpU3HABaTh CBOE MIPABO H TPABO
JPYTHX JIO/IeH Ha OIIHOKH;

- pa3BUBaTh CIocoOHOCTh
MOHMMAThb MHpP C  TO3UIUHU
JPYTOTo YeJIOBeKa

3aBUCHUMOCTH MEXJy HCCIIEyEMbIMU
BEJIMYMHAMHU, OOBSICHEHUS MOJTy4YEHHBIX
pe3ynpTaToB U (QOpPMYIHPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHMEM HAy4YHBIX
MIOHATUM, TEOPUN U 3aKOHOB

OK 07. CopneiicTBoBaTh
COXpaHEHHIO
OKpY’Karollen cpepl,
pecypcocOepekeHHIo,
MIPUMEHSITh 3HAHUS 00
W3MEHEHHUH KJIMMaTa,
MPUHIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JeCTBOBATH
B UpE3BbIYaHBIX
CUTYaLUIX

B o0s1acTH 3K0JIOrHYECKOT0
BOCIIUTAHMS:

- c(hOpMHUPOBAHHOCTH
JKOJIOTUYECKON KYJIBTYPBI,
MOHUMAaHWE BIIMSHUS COIMATIBLHO-
SKOHOMHUYECKHUX IMPOIECCOB Ha
COCTOsSIHUE MIPUPOAHOMN 51
COIIMAIBHOW Cpe/ibl, OCO3HAHHE
r7100aJIbHOTO Xapakrepa
AKOJIOTUYECKHUX MTPOOJIEM;

- IJIAHUPOBaHUE u
OCYIIECTBJICHHE  JEUCTBUH B
OKpYJKalolllell cpejic Ha OCHOBE
3HAHUA ejie  yCTOMYHMBOTO
pa3BUTHS YEJIIOBEUECTBA,

c(OpPMHUPOBAHHOCTh YMEHUs
MPUMEHATh TOJIyYEHHBbIC 3HAHUSA IS
00BsACHEHHS OMOJIOTHYECKUX
MIPOIIECCOB U SIBIICHHM, TS TPUHATHS
MPAKTUYCCKUX pelIeHHI B
[MOBCEAHEBHOM  JKM3HH C  IEJBIO
oOecneueHuss 0€30IACHOCTH  CBOETO
3I0POBbST M 3JI0POBbS OKPY KAFOIIHAX
Joze, coOII0IeHHS 310pOBOTro 00pasa
YKU3HU, HOPM IPAaMOTHOTO TIOBEJICHUS B

OKpYXarlllel  NpUPOAHOM  Cpele;
MMOHUMAaHHE HEe00X0UMOCTH
HUCITOJIB30BaHUA [[OCTI/I)KCHI/Iﬁ
COBPEMEHHOM ouosoruun u
OMOTEXHOJOTMHA Il pallMOHAIBHOTO




AKTHUBHOE HENPUIATHE JAEUCTBUH, | IPUPOAONOIb30BaAHUS

MPUHOCSIINX Bpell OKpYKarolen

cpene;

- yMEHHe MIPOTHO3HPOBATh

HeOIaronpusITHEIE

9KOJIOTMUECKHE MOCJIEICTBUS

MPEATTPUHUMAEMBIX JIEUCTBUH,

MpeA0TBpalIaTh UX;

- pacimpeHue OTIBITa

JEATEIIBHOCTH 9KOJIOTMYECKON

HaIpPaBJIEHHOCTH;

- OBNIQJICHHE HaBbIKAaMU y4eOHO-

HCCIIEN0BATENBCKOM, IPOEKTHON U

COLIMAJIbHON JESITEIbHOCTH
K  3.7. CobGmonarts | - c(hopMUPOBAHHOCTH YMEHUS Ha OCHOBE beneparbHOTO
YCTaHOBJICHHbIE KJIACCU(UKALMOHHOTO KAaTaJlora OTXOJOB OIPEAENATh KIACC OMacHOCTH
TpeboBaHwMs, OTXOJIOB, arperaTHoe COCTOositHuE U (GU3HYecKyr0 (OpMy OTXOJ0B
JEeICTBYOIINE HOPMBI, | IPOU3BO/ICTBA;
IpaBWwja W CTaHAapThl, | - OBJAJCHHE METOJaMH  OIpEAeJeHUs IoKa3zaTeled  yMCTBEHHOU
Kacaroluecs paboToCIOCOOHOCTH,  OOBSICHEHHWE  TONYYEHHBIX  pe3yJIbTaTOB U
3KOJIOTUYECKOMN dbopmynupoBaHue BBIBOJOB (IMMCBMEHHO) C WCIOJb30BAaHUEM HAYYHBIX
0e30IMacHOCTH MOHATUH, TEOPUM U 3aKOHOB;
MIPOU3BOICTBEHHOU - c(OpMUPOBAHHOCTb YMEHHUSl aHAJIM3UPOBAaTh HH(OPMALMIO O HAYYHBIX
JeATETbHOCTH JOCTHKEHHUSIX B  O0JacTH TEHETHUYECKHX TEXHOJOTHUH, KJIETOYHOU
CTPYKTYpPHOTO WH)XEHEPUH, TTUIIEBBIX OMOTEXHOJIOTHIA;
MI0/Ipa3JeNICHUs - chopMHUpOBAaHHOCTh yYMEHHsI aHATU3UPOBATh WH(MOPMAILUIO O Pa3BUTHH

MMPOMBIIIJICHHBIX OHMOTEXHOJIOTHI U UX IIPUMCHCHHUH B )XM3HU YCIIOBCKA

B pesynbrare

OCBOCHMSI IPOTPAMMBbI

y4eOHOW JNHUCIMIUIMHBI peaTu3yeTcss MporpaMma

BOCIIUTAHMSI, HAIIPaBJICHHAs HA (JOPMUPOBAHUE CICAYIOIIUX TNIYHOCTHBIX pe3yiabTaTtoB (JIP):
JIP 9 CoOmrofarorimii ¥ IponaralIupyonUil IpaBriia 3JJ0pOBOTO U 0e301acHOro odpasa KHU3HH,

CIIOpTa;

ey IPEXAAFOIINN

0o HpCOILOJICBaIOH_[I/Iﬁ 3aBUCHUMOCTH  OT  aJIKOI'OJIA, Ta6a1<a,

IICUXOAKTUBHBIX BELIECTB, a3apTHBIX UIp U T.J. COXpaHAIOMIMI NCUXOJOTHYECKYI0 YCTOMYMBOCTH B
CUTYaTUBHO CIIOKHBIX WJIH CTPEMUTEIBHO MEHSIOLIUXCS CUTYALNAX.
JIP 23 IomydyeHnne o0y4arouMHUCs BO3MOKHOCTH CAMOPACKPBITHS U caMOpealIn3alust TUIHOCTH.
JIP 30 IloHuMaroummii CymHOCTP M COLMAIBbHYIO 3HAUYMMOCTh cBOeil Oynymieil mpodeccun,
MPOSIBJISAIONINN K HEW yCTOMYMBBIA HHTEPEC.




2 CTPYKTYPA U COAEPXKAHUE YYEBHOU JUCIHUATLIAHBI

2.1 O0beM y4eOHOM TUCIHUIIMHBI U BUAbI YUeOHOI padoThI

Buj yueOHoi1 padoThI O6ném B
yacax
MakcumajibHas yyeOHas Harpy3ka (Bcero) 72
B T.4.
O0Bém 00pazoBaTeJIbHOM MPOrPaAMMBbI Y4€OHOM M CIATIINHbBI 72
B T.U.
OcHoBHOE coepKaHue 52
B T.U.
CoxepxaHue yaeOHOTO MaTeprala 38
[PAKTUYECKUE 3aHATUI 12
1a00paTOPHBIE 3aHITHS 2
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COCP/KAHNE 12
B T.4..
TEOpEeTHYECKOe O0ydYeHUE 2
NPaKTUYECKHUE 3aHATHS 8
1a0opaTOpHbIE 3aHATHUS 2
KonTponbnas padora 6
IIpomeskyTounas arrecranusi B gopme 2
ougppepenyuposannozo 3auema (2 cemectp)




2.2 TemaTn4eckuii Ii1aH u coaepxanue yueOHoil nucuuminuabl OY/1.13 BUOJIOTI'UA

DopmMupyemsbie
KOMIIeTeHIIUH
HaunmenoBanue Coaep:xanue yueOHOro MaTepuaJia, NpaKkTHYeCKHue M JadopaTopHble 3aHATHSA, O0bem (OK, IIK) n
pa3aesioB U TeM caMocCTosiTe/IbHAs padoTa 00y4aromuxcs 4yacos JINYHOCTHBIE
pe3yJIbTaThl
(JIP)
1 2 3 4
1 cemecmp 32
Pa3nes 1. Kierka — cTpyKTYPHO-()YHKIIMOHAJIbHAS eIMHUIIA }KMBOT'0 18
Tema 1.1. 2 OK 01
buoaorus kak Conep:xanne y4e0HOro MaTepuajia 2 OK 02
Hayka. O0mast CoBpeMeHHBIE OTpAcid OWOJIOrHYeCKuX 3HaHWH. CBA3b OHOJOTMM C JPYIHMH HayKaMu: OHOXHMUS, JIP 23
XapaKTEePUCTHKA 6uodusuka, OuoHuka, remoreorpadus u 1p. Pons u mecro Ouonoruu B GopMUpOBaHUH COBPEMEHHOMN JIP 30
KU3HU Hay4YHOM KapTUHBI MHpa. YPOBHM OpraHu3aliu >KMBOM MaTtepuu. OOias XapakTepUCTHKa >KU3HH,
CBOMCTBA KUBBIX CUCTEM. XHUMUYECKUI COCTaB KIETOK
Tema 1.2. 6 OK 01
CTpyKTYypHO- Coaep:kanue y4e0HOT0 MaTepuasia 2 OK 02
¢yHKunoHaIbHAA Knerounas teopus (T. IlIBann, M. llneiinen, P. BupxoB). OCHOBHBIC TOJOXEHUS COBPEMEHHOM OK 04
OpraHu3anms KJIIETOYHON TEOpUU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUNA M IyKApUOTHYECKUM. JIP 23
KJIETOK OJTHOKJIETOYHbIE W MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpoeHHE MNpOKapuOTHYECKOW KieTku. CTpoeHue JIP 30
9YKapUOTHYECKOH KieTKH. Hekerounsie hopmbl )kHU3HU (BHPYCHI, OakTeprodaru)
Jlaboparopuasi padora Nel 2
CrpoeHue KJIeTKH (pacTeHHMsl, )KUBOTHBIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOU[BL,
XJIOPOIIIACTHI, XPOMOILIACTHI)
IIpakTuyeckoe 3ansitue Nel 2
BupycHble u OakrepuanbHble 3aboneBaHus. OOImMe NPUHLUIBI HCIONb30BAHUS JIEKAPCTBEHHBIX
BemiecTB. OcoOOEHHOCTH MPUMEHEHHSI aHTHOMOTHKOB.
Ilpeocmaenenue ycmuvix coobweHuil ¢ npezenmayuetl, NOO20MOBIEHHbIX NO NEPEeyHI0 UCHOYHUKOB,
PEKOMEHO0BAHHBIX Npenoodasamenem
Tema 1.3. 4 OK 01
CTpykTypHO- Conep:xaHue y4eOHOro MaTepuaJia 2 OK 02
¢ynkuuonaabHble | XpomocomHass Tteopusi T. Moprana. CrtpoeHne XpoMocoM. XpOMOCOMHBIA HA0Op  KIETOK, JIP 23
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(¢akTopsl TOMOJIOTHYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TaIJIOWAHBIN M JUTUIOMIHBIA Habop. HykienHoBwie JIP 30
HacaeacrBennoctu | kucnotel: JIHK, PHK HaxoxneHue B KieTke, MX CTpoeHHE U (YHKIUU. MaTpHuHbBIE MPOLECCHl B

KJIETKE: peruIdKaIus, Onocunres Oenka, penaparus. [ eHeTUueCcKuii Ko U ero CBOMCTBa

IIpakTHyeckoe 3ansaTue Ne2 2

Pemenue 3a1ay Ha onpeieneHue MocieJ0BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B ClIydae

M3MEHEHUs [TOCIIeI0BATEIbHOCTH HyKineoTn10B JJHK
Tema 1.4. 2 OK 02
OO0meH BelecTs 1 Conep:xxanue y4e0HOIro MaTepuaJa 2 JIP 23
NnpeBpalleHue [Tonsatre Metrabonu3M. ACCUMUISIIUSA M JTUCCUMIJIALMS - ABE CTOPOHBI MeTaboju3Ma. Turbel oOMeHa JIP 30
JHEPI'HH B KJIETKe BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbI, a’poOHBI U aHa’dpoOHbIH. [lmacTuueckuii oOmeH.

dorocuHTe3. XEMOCHHTE3
Tema 1.5. 2 OK 02
Kusnennpii uukJa | Cogep:xkaHue y4eOHOro MmaTepuasia 2 OK 04
KJIeTKH. MuTo3. Knerounslii nuki, ero mepuoabl. MuUTO3, €ro craiud U TPOUCXOISIIME MpOoLecchl. brosormueckoe JIP 23
Meiio3 3HaueHue Muro3za. Meio3 u ero craguu. IloBenenue xpomocom B Meiose. Kpoccunrosep. JIP 30

buonornueckuii cMpIc Meiio3a
Kountpoabnasn MomnexynsipHbIi YPOBEHb OpraHu3aluu 5KMBOTO 2
padora
Pa3nen 2. Ctpoenne u GyHKUIMHU Opranu3ma (Bcero) 20

(14+6)

Pa3nen 2. Ctpoenne u pyHkuuu opranusma (1 cemectp) 14
Tema 2.1. Ctpoenue 2 OK 02
OpraHu3Ma Conep:xaHue y4eOHOT0 MaTepHaJa: 2 OK 04

MHoOrokieTouHsle OpraHu3Mbl. B3anMOCBSI3b OpraHOB M CHCTEMBl OpPraHOB B MHOTOKJIETOYHOM JIP 23

opranusme. ['omeocTas opraHuszMa U ero nojAepKaHue B IMPOLECCE JKU3HEACATEIbHOCTH JIP 30
Tema 2.2. 2 OK 02
®opmbI Conep:kanue y4eGHOro MaTepuasa 2 JIP 23
Pa3MHOKeHUs @opMBl  pa3MHOXKEHHSI OpraHu3MOB. becroinoe W TMoNoOBoe pa3MHOXKeHWe. Buisl Oecmonoro JIP 30
OpPraHu3MoB pasmHoxkenus. [lomoBoe pasmHOkeHHe. ['ameroreHes y >KMBOTHBIX. CrepmaToreHe3 M OOTEHE3.

Crtpoenue nojoBbIX KJIeTOK. OMIo10TBOPEHUE
Tema 2.3. 2 OK 02
Omnrorenes Conep:xxaHue y4eOHOro MaTepuaJia 2 OK 04
pacreHuii, NunuBuayanbHOe pa3BUTHE OpPraHuU3MOB. DMOpHoreHe3 U ero craauu. [loctaMOpHoOHaANbHBIN EPHO. JIP 23
KMBOTHBIX H Craguu mocTdMOPHOHAIBHOTO PA3BHTUSL y KHUBOTHBIX M denoBeka. [IpsiMmoe M HempsiMoe pa3BHUTHE. JIP 30
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yeJIOBeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHU
Tema 2.4. 4 OK 01
3aKOHOMepPHOCTH Coaepixanue yueOHOro MaTepuasa 2 OK 02
HacJIe0BaHUA OcHOBHBIE TOHATUS TEHETUKU. 3aKOHOMEPHOCTH oOpa3oBaHusi ramer. 3akoHsl [. Menzaens OK 04
(MOHOTHOPHJTHOE M TOJUTHOPUIHOE CKpeIMBaHue). B3anmonelicTBie reHoB JIP 23
IlpakTHyeckoe 3ansitue Ne3 2 JIP 30
Pemenue 3a1ay Ha onpeieneHne BEpOITHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX PU3HAKOB IPU MOHO-,
I¥-, TIOJIMTHOPUIHOM W aHAJIM3HPYIOIIEM CKPEIIMBAHUM, COCTABICHHE TEHOTUIHYECKUX CXEM
CKpEIIMBAHMUS
Tema 2.5. 4 OK 01
Cueniennoe Coaep:xanue yueOHOro MaTepuasa 2 OK 02
HacJiel0BaHHUe 3akonsl T. Moprana. CuerieHHOE HACJE€JIOBaHHWE TE€HOB, HapylleHHWe creruieHus. HacnemoBanue JIP 23
NPH3HAKOB HPHU3HAKOB, CUEIUIEHHBIX C TI0JOM JIP 30
IIpakTyeckoe 3ansaTue Ne4 2
Pemenne 3amay Ha ompeneneHUE BEPOSITHOCTH BO3HMKHOBEHHUS HACJIEJICTBEHHBIX IPU3HAKOB IPU
CIICTIZICHHOM HACJICJIOBAaHUH, COCTABJICHUE TEHOTUITMYECKUX CXEM CKpPEIIMBaHUS
2 cemecmp 40
Pasnea 2. Ctpoenue u pyHK1uM opranusma (2 cemectp) 6
Tema 2.6. 4 OK 01
3aKOHOMepPHOCTH Coaepixkanue yueOHOro MaTepuasa 2 OK 02
H3MEHYHBOCTH MN3meHunBOCTh TpU3HAKOB. BUABl HW3MEHYMBOCTH: HACIEACTBEHHAs M HEHACJIEACTBEHHAs. 3aKOH OK 04
TOMOJIOTUYECKHX PSAIOB B HachencTBeHHON wu3meHumBocTH (H.M. BaBumoB). MyrtanwoHHas Teopus JIP 23
U3MEHYMBOCTU. Buibl MyTanmii 1 MpUYHHbBI NX BO3HUKHOBeHUs. Kapnotun uyenoBeka. HacnencTBeHHbIe JIP 30
3a0osieBaHUs 4enoBeka. ['eHHbIE W XpOMOCOMHBIE OoJie3HH 4YenoBeka. boje3Hu ¢ HaclieqcTBEHHOU
NPEApPaCcON0KEHHOCThIO0. 3HAYEHWE MEIWIUHCKOW TEeHETHKH B TIPEAOTBPALICHUHM U JICYCHUHU
TeHeTUYECKUX 3a00JIeBaHMI YelloBeKa
IIpakTu4yeckoe 3ansitue NeS 2
Pemenne 3amay Ha ompeieneHuWe THUMA MYTallMd TpU TepeJadye HaCIEICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE TEHOTHIIMYECKUX CXEM CKpEIIMBaHUS
KontpoabHnas CtpoeHue U pyHKIIMH OpraHu3Ma 2
padora
Pasnen 3. Teopusi 3BoJ1IOnMH 6
Tema 3.1. UcTopusn 2 OK 02
3BOJIIOLIHOHHOT O Cojaep:xanue yueOHOro MaTepuasa 2 OK 04
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yueHHusl. [lepBeie sBomonmonnsie konuenmuu (K.b. Jlamapk, JXK.JI. broddon). DBomonmonHas Tteopus JIP 23
Mukpo3Bosaouus Y. Napsuna. CHHTETHYECKAs TEOPHUS IBOJIIOLIUU U €€ OCHOBHBIE TIOJIOKEHUS. JIP 30
MuxkposBontonus. Ilomynsuus kak 3leMeHTapHas €IWHUIA OHBOJIOUMU. ['€HeTHYeCKHuEe OCHOBBI
9BOJIIOIUH. OJeMeHTapHble (DakTopbl 3BOJIOLMU. EcTecTBeHHBIH OTOOp - HampaBisoomuil (akrtop

sBosoIMK. Busioo6pa3oBaHue Kak pe3ysinbTaT MUKPOIBOIOLUHI
Tema 3.2. 2 OK 02
Makpo3Boaonus. Coaepixanue yueOHOro MaTepuasa 2 OK 04
Bo3HukHOBeHHE U Maxkpossomtonusi. opmbl U OcHOBHBIE HampasiieHuss Makpos3poitronuu (A.H. Cesepuos). Ilytu JIP 23
Pa3BUTHE KM3HU HA | JTOCTWIKEHHUs Onosiormdeckoro nporpecca. CoxpaneHue 6rnopasHooOpasus Ha 3emiie. JIP 30
3emute I'unoTe3bl ¥ TeOpUM BO3HUKHOBEHHUS >XKM3HM Ha 3emie. [losBieHHe NEpBBIX KIETOK U UX IBOJIIOLHUSA.
[IpokapuoTrsl u 53ykapuotThl. IIpoucxoxaeHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX IIapCTB 9YKapUoT
Tema 3.3. 2 OK 02
IIpoucxoikaenne Conep:xanue y4e0OHOIro MaTepuaJia 2 OK 04
1eJI0BEKA — AHTpomnonorus — Hayka o yesnoBeke. CHcTeMaTHYeCcKoe MOJIOkKEHHE 4yesloBeka. CXOJCTBO U OTIMYUSA JIP 23
aHTponorexHes YyeJioBeKa ¢ )KMBOTHHIMU. OCHOBHBIE CTAJMH aHTPOIMOTE€HE3a. DBOIIOLUS COBPEMEHHOI'O YEJIOBEKa. JIP 30
YenoBeueckue pachl W HUX EAMHCTBO. Bpemss W myTu pacceleHHs UeJIOBeKa IO IIJIaHETe.
[Iprcnoco0aeHHOCTh YEI0BEKa K Pa3HbIM YCIOBHSIM CpPEbl
Pasnea 4. DxoJiorus 18
Tema 4.1. 2 OK 01
JKOJIOTHYEeCKHUe Coaep:xanue yueOHOro MaTepuasa 2 OK 02
(axTopsl U cpeanbl Cpenbl 0o0WMTaHUsT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAas, BHYTPUOpPraHU3MEHHAs. OK 07
KM3HHU OU3NKO-XUMUYECKHE OCOOEHHOCTH cpell OOMTaHus opraHu3MmoB. IlpucnocoOrneHuss OpraHu3MoB K JIP 23
XKU3HU B pasHblx cpenax. [lonstue skomormueckoro @axrtopa. Kiaccuduxamms sKoI0rndecKux JIP 30
¢akropos. IlpaBuno munumyma FO. JInubuxa. 3akon TonepantHocT B. Hlendopra
Tema 4.2. 4 OK 01
MMonyasimusi, Conep:xanue y4eOHOro MaTepuaJia 2 OK 02
cooduiecTBa, DKoJorHYecKasi XapakTepUCTUKAa BHJA W TOMYJSIIMU. DKOJOTHMYEcKas HHIIA BHUJA. DKOJIOTMYECKHe OK 07
IKOCUCTEMbI XapakTepucTUKH nomyssiuuu. CoobiiecTBa U SKOCUCTeMbl. brolieHo3 u ero cTpykrypa. CBs3U MEXay JIP 23
opranu3mMamMu B OworieHo3e. CTPYyKTypHBIE KOMIIOHEHTBI YKOCHCTEMBI: MPOAYILEHTHI, KOHCYMEHTHI, JIP 30
penyneHTsl. KpyroBopoT BEIECTB M MOTOK SHEPTHH B dKocucTeme. Tpoduueckie ypoBHH
IpakTuyeckoe 3ausTue Ne6 2

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX PAaCYCTHBIX 3az[aH1/1171 Mo mnepeHOCy BCIICCTBA W OHCPIUU B
OKOCHCTCMax C COCTAaBJIICHUECM TpO(i)I/I‘IeCKI/IX ueneﬁ U MUpaMujg OMoMacchl OHCPIUun
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Tema 4.3. Buocgepa 2 OK 01
- rJ106a1bLHAs Conep:kanue y4eGHOro MaTepuaja 2 OK 02
IKOJIOTHYECKast buocdepa — xmBas obOosouka 3emiu. Pa3Butue mnpencraBiaeHuit o Omocdepe B Tpymax B.M. OK 07
cucrema Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHL. JK1Boe BemecTBo 6uocdepsl U ero HyHKIHH. JIP 23
3akoHOMEpHOCTH cymiecTBoBaHUs Ouocheprl. OcobeHHOCTH Onochepsl Kak Ti100aTbHONH SKOCUCTEMBI. JIP 30
Junamuueckoe paBHOBecHMe B Ouocdepe. KpyroBopoTsl BemiecTB W OHOTCOXMMHYECKHE LUKIIBI.
['mobGanpHbIe HKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4. Bausiaune 4 OK 01
AHTPONOIreHHBIX Coaepixanue yueOHOro MaTepuasa 2 OK 02
(axkTopos Ha AHTpOIIOTEHHBIE BO3/JCUCTBHS Ha OWoOchepy. 3arps3HEHUS KaK BUJ aHTPOIOICHHOTO BO3JCHCTBUS. OK 04
onocdepy AHTpornoreHHsle Bo3aeiicTBUs Ha aTtMmochepy. BoszneiictBuss nHa runpochepy. BoszneiictBus Ha OK 07
autochepy. AHTPOTIOTCHHBIE BO3ACHCTBHS HA OMOTUIECKHE COOOIIECCTBA. [K 3.7
IpakTuyeckoe 3ansaTue Ne7 (mpodeccuoHaIbLHO-OPHEHTHPOBAHHOE) 2 JIP 23
OTX0/1bl MPOU3BOJICTBA JIP 30
Tema 4.5. Bausinue 4 OK 02
CONHAJIBHO- Conepskanue y4e6HOro MaTepuasia 2 OK 04
IKOJIOTHYECKHUX 310poBbe U ero cocrapistomue. GakTophl, MOJOKUTENFHO U OTPULIATEIBHO BIMSIONIME HA OPraHU3M OK 07
(paxTopoB Ha yenoBeka. [IpoOiemMa TEXHOTEHHBIX BO3JEUCTBUN Ha 370pPOBbE 4YEJIOBEKa (IJIEKTPOMATHUTHBIE IOJIS, IIK 3.7
310pOBbE YeJ0BeKa | ObITOBas XUMHM, H30BITOUHbIE HIYMBbI, pajualys 1 T.0.). AJanTanus opraHu3Ma 4ejJoBeka K pakTopam JIP 9
oKpy>karotmie cpensl. [IpuHnumer GopmMupoBaHus 370poBbecOeperaromniero nopeaeHus. Puznueckas JIP 23
aKTUBHOCTH U 3/1I0pOBbe. BHOXMMHYECKHE aCIeKThI PAI[MIOHAJIbHOTO MUTAHUS JIP 30
JlabopaTopHas paGora Ne2 (mpo¢eccnoHAIBLHO-OPHEHTHPOBAHHOE) 2
YMcTBeHHasi paboTOCOCOOHOCTh
KonTpoabuas TeopeTnueckne aceKThl SKOJIOTHH 2
padora
IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE colep:KaHue (coep:KaHHe MPUKJIATHOI0 MOAYJIs)
Paspnen S. buoJiorusi B :Ku3HM 8 OK 01
Tema 5.1. 4 OK 02
Buorexnotornu B | Conep:kanue yuefHOro Mmarepuaa 2 OK 04
JKU3HU KAKI0T0 buotexHonorus xak Hayka ¥ Ipou3BOJACTBO. OCHOBHbIE HANpaBJIEHUs] COBPEMEHHOM OMOTEXHOJIOTHU. 1K 3.7
Metonpl OnorexHonorud. OOBEKTHI OMOTEXHOIOIMH. DTHKA OMOTEXHOJOTHYECKMX W I€HETUYECKUX JIP 23
skcnepuMeHToB. IlpaBuia mnoucka M aHanmu3a OHOAKOJOTHUECKOM HMH(POPMALUU U3 Pa3IHUHBIX JIP 30

HWCTOYHUKOB (HayyHas W ydeOHO-Hay4dHas JUTepaTypa, CpPElICTBa MaccoBOW HHQOpPMAIMH, CETh
WutepHer u apyrue)
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IIpakTyeckoe 3ansaTue Ne8 2
Kelicel Ha aHanmu3 MHPOpPMALMU O HAYUYHBIX JIOCTHKEHUSAX B OO0JIACTM TE€HETUYECKUX TEXHOJOIMH,
KJIETOYHOM MHXEHEPUH, MUILEBbIX OMOTEXHOIOTHIl.
Tema 5.2. 4 OK 01
Buorexnosoruu B | IIpakTHyeckoe 3ansiTie Ne9 4 OK 02
npombinieHHocTH | Keiichl Ha aHanu3 nH(GOPMAIUK O Pa3BUTHH TPOMBIIUICHHBIX OMOTEXHOJIOTHIA OK 04
I1K 3.7
JIP 23
JIP 30
IIpoMe:kyTOUHasI aTTECTALMS N0 TUCHHUIINHE: T epeHIrpoBaHHbBIN 3a4eT 2
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI YYEBHOU JUCIHAJIUHBI

3.1 TpeOoBaHus K MUHHMAJIbHOMY MAaTEPHAJIBLHO-TEXHHYECKOMY 00eCneYeHUI0

VY4ebHas IUCHMIUIMHA peau3yeTcs B yueOHOM KabuHeTe 0€30MacHOCTH KU3HEAEATEIbHOCTH 1
OXpaHbI Tpy/a.

O6opynoBanue yueOHOro kabuHeTa:

— TO0CAJ0YHbIE MECTA MO KOJIUYECTBY 00YUAIOLIHXCS;

— paboyee MeCTO NPENoIaBaTes;

— METOAMYECKHE MaTepUAIII TTO JUCIUTUIAHE.

TexHuueckue cpeacrsa oOydyeHHs pabodyero Mecra IPernojaBaTelis: KOMIIBIOTEPHOE
000pyI0BaHNE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpEeOOBaHUSAM O€30MAaCHOCTH W HAIEKHOCTH,
peaycMaTpUBaloIlee BO3MOKHOCTh MHOTO()YHKIIMOHAIBHOIO HCIIOJIb30BaHUS KaOMHETa C LEJNbIo
U3ydeHHsl yuyeOHOH AMCUMIUIMHBI, MYyJIbTUMeIuiiHOe 000pynoBaHHE (IIPOEKTOP U MPOCKIMOHHBIN
9KpaH WIN UHTEPAKTUBHAs JOCKA), JJOKalbHas CETh C BBIXOAOM B Internet.

HammeHoBaHMe CHeUMANbHOTO TMOMEUICHMs: Yy4yeOHas ayauTopHust Ui TPOBEICHHS
NPAaKTUYECKUX 3aHATUH, TPYNIOBBIX KOHCYJbTallMH, MHIMBHUIYaJbHBIX KOHCYJIbTALUH, TEKYyLIEro
KOHTPOJIS, MPOMEXKYTOYHOH aTTeCTallMd, OCHALIeHHas OOOpyNOBaHMEM U TEXHHYECKUMHU
CpelcTBaMU OOYYeHHs, a TaKXKe YMTAJbHBIA 3aj], NOMEIIEHUE U CaMOCTOATENBbHOM paboThl, C
noctynoMm k cetu «Mutepuer» n OUOC. OcHameHHOCTh: KOMIUIEKT y4eOHOH mebenu, HOyTOYK,
HPOEKIMOHHOE 000pyA0BaHUE (MYJIbTUMEAUUHBIN IPOSKTOP U IKPaH).

IlepeyeHb  JMIEH3WMOHHOTO M  CBOOOJHO PacCHPOCTPAHSEMOr0 NPOrPaMMHOIO
odecrneyeHus :
Cucremuoe u npukaajgsoe IO

Ii\f; Haumenoanue No nuneH3uun
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 Kopobounas (pa3ubrii Ne Ha Kax 10
KOPOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Kourenrt-dpunstp SKYDNS 10-05109
IIporpammuoe ob6ecneuenune no GNU General Public License (cBo00ogHO pacnipocTpaHsieMmoe)
No ITepeuenpb
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3ydyenun npeamera B (popmarte 2JICKTPOHHOT0 00y4eHHs ¢ ucnoab3osanuem JOT
[Mporpammsl s BuneokoHdepentmii: Zoom Cloud Meetings, Aunexc Tenemocr.
Dnexrponnas mwiatgopma Moodle.

3.2. UupopMannoHHOe o0ecnieyeHne peajn3alui MpPorpaMmMbl

Jnist peanu3anuy nporpaMmbl OuOmoTedHsii GoH 00pa3oBaTeIbHON OpraHU3alHuy JT0JKEH
UMETh IIeYaTHBIC W/WIM D3JCKTPOHHBIE O00pa3oBaTelbHbIE W WH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHyeMbIe /ISl UCTIONB30BaHMs B 00pa30BaTeIbHOM IpoIiecce.
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Ilepeyenbr peKkOMeHAyeMBbIX Y4YeOHBIX W3IaHUH, JONOJHUTEIbHOH JIMTEPATYPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M01HOTEYHOTO (poHA:

3.2.1 OcHOBHBIE HCTOYHUKH:

1. 3axapoB B.b. buonorus. ba3ossrit yposenb. 10-11 kiace : yue6nuk / B. b. 3axapos, H. H.
PomanoBa, E. T. 3axaposa : nox pea. E. A. KpukcynoBa. — Mocksa : Pycckoe cinoso, 2020 // ObC
AlOyKc - TekcT: 351eKTpOHHBIN. — PexxuM foctyna: st aBTOpU3. MOJIb30BaTeNeH.

3.2.2 JlonoJIHUTEIbHbIE HCTOYHUKH:

2. Kamenckuit A.A. buonorus . O6mas Ouonorusi. 10-11 kmaccel. ba3oBwiif ypoBeHb :
yueOHuk / A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk. - 5-e uza. - Mocksa : Ipoda, 2017. -
368 c., ui. - TEKCT : HENOCPEACTBEHHBIN.

3. Babumesuu A. I1. buonorust 9-11 Kimacchl : KOJUIEKIMS WHTEPAKTUBHBIX Mozened + 1C:
buonornueckuit konctpyktop 3.0 / A. Il. Babumesuu ; 1C ITaGmumunr ; LleHTp nepcrneKTuBHBIX
TEXHOJIOTHH. - 4-¢ u3M., mepepad. - [6. m.] : 1 C [MaGmumuar, 2013-2017. - 1 uHTEpaKT. BUACOAMCK
(CD-DVI). — 3armn. ¢ Tutyi. skpaHa. — DJIeKTpOHHAs IIPOrpaMMa : HJIEKTPOHHASL.

3.2.3 Ilepeyenb npodeccHOHANBHBIX 0a3 AAHHBIX M HH(OPMAIMOHHBIX CHPABOYHBIX
cucTeM:

4. Koncynprautllmitoc : cipaBoyHO-NIOUCKOBasi cucTeMa : opunuanbHbii caiit. — URL
. https://www.consultant.ru/. - TekcT : 3J1eKTpOHHBII

5. Tapanr : uapopmannonHo - npasoBoi nmoprain. — URL : https://www.garant.ru/ . —
TekcT : 3JIeKTPOHHBIN.

6. Konekc : mpodeccuonansHas cnpaBounas cucrema. - URL :http://www.kodeks.ru/. —
TekcrT : 3JIeKTpOHHBIN

7. DOnexkTpoHHas OuOIMOTEKa YUeOHO-METOJIWYECKOro IIeHTpa M0 0Opa30BaHUIO Ha
JKEJIE3HOJJOPOKHOM TpaHcrnopTe : oduumaneHeii caiit. — URL : https://lumczdt.ru/books/. —
Pexxum noctyna: miist aBTopu3s. 1ojib3oBaTesnen. - TEeKCT : 3JeKTPOHHBIN.

8. Jlawp : amektponHas OuOnmoreunas cucrema. — URL : https://e.lanbook.com/. —
Pexxum noctyna: miist aBTopu3s. 1ojib3oBaTesnen. - TEeKCT : 3JeKTPOHHBIN.

9. BOOK.ru: snektponHo-Oubmuoreynas cucrema : cadt / KHOPYC : m3marenbcTBO
yuebnoii aureparypsl. — URL : https://book.ru/. — Pexxum goctyma: 1j1s aBTOpH3. MOJIb30BaTEICH
- TeKCT : BIEKTPOHHBIM.

10. Ibooks.ru : snexkTpoHHO-OMOMMOTEeuHast cucrema. — Cankr-IlerepOypr. — URL
https://ibooks.ru/. — Pexxum moctyma: [j1st aBTOpH3. TOJb30BaTeNIeh. - TEKCT : AJIeKTPOHHBIH.

11. eLIBRARY.RU : nayuynas snexktpoHHas 6ubnuoreka : caiht. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgoctyma: miis 3aperucTpup.. MoOJb3oBaTened. — Tekcr
3JICKTPOHHBIH.

12. MunucrtepctBo TpaHcnopta Poccuiickoit ®enepanuu : odUIHATBHBIA CcalT. —
Mocksa, 2010-2023. — URL : https://mintrans.gov.ru/. — TekcT : 3J1eKTPOHHBIIA.

13. PXK]/ : opunmanehsiii caidt. — URL : https://www.rzd.ru/. — TekcT : 3eKTpOHHBII

14, denepanbHOE areHTCTBO KEJIE3HOJAOPOKHOTO TPaHCIOPTa : O(PHUIIHATBHBIA CaWT. —
Mockaa, 2009-2023. — URL : https://rlw.gov.ru/. — TekcT : 3eKTPOHHBIH.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUS YUYEBHOM JUCIHUILIMHBI

KoHTponb M OIlleHKa pe3yJIbTaTOB OCBOCHHS yYeOHOW IMCIMILIMHBI PACKPBIBAIOTCS dYepe3
TUCIUIUIMHAPHBIE pPE3YyJbTaThl, HampaBlieHHbIe Ha (OpPMHUpPOBAHHE OOIIMUX KOMMIETCHIMHA IO
paszenam U TeMaM CoZep)KaHusl y4eOHOTO MaTepHara.

[IpomexxyTouHas arrectauus B popme ouggepenyuposannozo 3avema.

Ob6mas/npodeccuonanbHast
KOMIIeTeHIIH, THYHOCTHbIE Pa3nea/Tema T oneHoYHBIX MEPONPUATHH
pesyabratsl (JIP)
Paznen 1. Kuaerka - | KontponbHas paborta
CTPYKTYPHO- «MonekynsipHblii YPOBEHb
(pyHKuMOHAIBLHAS OpraHHU3al1H )KUBOT0»
e/IMHUIIA JKMBOT0
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBIN OIIPOC
OK 02 HayKa. Oobmas
JIP 23 XapaKTEPUCTUKA )KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OueHuBaemass  JHCKyCCUSI IO
OK 02 (dyHKIIMOHATEHAS BOIIPOCaM JIEKIUU
OK 04 OpraHu3aius KJIeTOK Brimonnenue u 3alluTa
JIP 23 n1abopaTopHOil paboThI
JIP 30 [IpakTrueckoe 3aHSTHE.
[IpencraBnenue YCTHBIX
COOOIIEHUH C  TMpe3eHTaIueH,
HOJIFOTOBJIIEHHBIX TI0 TEPEYHIO
UCTOYHUKOB, PEKOMEHJI0BAHHBIX
IpenoaaBaTeneM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTATBHBIN OMIPOC
OK 02 ¢byakumnonanbHble (hakTopsl | [IpakTudeckoe 3aHsTHE
JIP 23 HacJIE€ICTBEHHOCTH
JIP 30
OK 02 Tema 1.4. O0meH BeniecTB U | DpOHTABHBIN OMPOC
JIP 23 IpeBpalleHle DJHEPrUu B
JIP 30 KJIETKE
OK 02 Tema 1.5. JKusnennsiii | OOcyxaeHHE o BOIIPOCaM
OK 04 UK KJIETKH. MwuTto3. | 1eKuuu
JIP 23 Meiio3
JIP 30
Paznen 2. Crpoenne wu | KonrponbHas pabora «CrtpoeHue
(GyHkIUM opraHu3zma U QYHKITUU OPraHu3Ma
OK 02 Tema 2.1. Crpoenue | OueHnBaemasi JUCKYCCHUS
OK 04 opranusma
JIP 23
JIP 30
OK 02 Tema 2.2. ®opmbl | DpOHTATBHBIN OIIPOC
JIP 23 Pa3MHOKEHHs OPTaHU3MOB
JIP 30
OK 02 Tema  2.3.  Ownrorenes | TectupoBanue
OK 04 pacTeHUM, OHKUBOTHBIX W
JIP 23 YyeJioBeKa
JIP 30
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OK 01

Tema 2.4. 3aKkOHOMEPHOCTH

@pOHTAIBHBIN OITPOC

OK 02 Hacjaed0BaHHUsI TectupoBanue
OK 04 [IpakTHueckoe 3aHsATHE
JIP 23
JIP 30
OK 01 Tema 2.5. Cuennennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE MTPU3HAKOB [IpakTyeckoe 3aHATHE
JIP 23
JIP 30
OK 01 Tema 2.6. 3akonoMepHocTtH | TectupoBanue
OK 02 M3MEHYUBOCTH [IpakTHyeckoe 3aHATHE
OK 04
JIP 23
JIP 30
Paznen 3. Teopus
IBOJIIOLINH
OK 02 Tema 3.1. Uctopust | @®poHTaNbHBIN OIIPOC
OK 04 SBOJIIOLIMOHHOTO  yYEHHUSI.
JIP 23 MuUKpO3BOTIOLIMS
JIP 30
OK 02 Tema 3.2. MakposBostouus. | OnieHuBaemMas IUCKYCCHsI
OK 04 Bo3HUKHOBEHHME U Pa3BUTHE
JIP 23 JKU3HU Ha 3emMie
JIP 30
OK 02 Tema 3.3. Ilpoucxoxnaenue | OpoHTaIBHBIN OIIPOC
OK 04 YeJI0BEKa — AaHTPOTIOTEHE3
JIP 23
JIP 30
Paznen 4. Dxosorust KoHnTtposnbHas pabora
«Teopernueckue aCIIEKTBI
9KOJIOTHI»
OK 01 Tema 4.1. Dxonormdeckue | TectupoBanue
OK 02 (akTOpBI M CpeJIbl KU3HU
OK 07
JIP 23
JIP 30
OK 01 Tema 4.2. ITlomynsaunus, | IIpaktnueckoe 3aHsaTHE
OK 02 C000IIIeCTBA, DKOCUCTEMBI
OK 07
JIP 23
JIP 30
OK 01 Tema 4.3. buochepa - | OueHuBaemas TUCKYyCCHS
OK 02 rno0anbHasi 3Kooruyeckas | TectupoBaHue
OK 07 cucreMa
JIP 23
JIP 30
OK 01 Tema 4.4. Bunusaue | TectupoBanue
OK 02 aHTpororeHHsIXx (akTopoB | [IpakTHueckoe 3aHsATHE
OK 04 Ha 6uochepy
OK 07
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IIK 3.7

JIP 23
JIP 30
OK 02 Tema 4.5. Bnustaue | OueHuBaemasi UCKYCCHUs
OK 04 COIMAIIBHO-IKOJIOTMYECKUX | BoimomHenne nabopaTopHOI
OK 07 (akTopoB  Ha  370pOBBE | paOOTHI
IIK 3.7 YyeJIoBeKa
JIP 9
JIP 23
JIP 30
Pazgen S. buogoruss B | 3ammura Keiica: mpeicTaBlICHUE
JKM3HHU pe3yJbTaTOB  pEUICHUsI KeHCoB
(BBICTYIUICHHE C IPE3CHTAIIUECH )
OK 01 Tema 5.1. buorexHonoruu B | BeimoaHeHue kelica Ha aHaIU3
OK 02 JKU3HU KaX0T0 uHdopmanuu 0 Hay4YHBIX
OK 04 JIOCTHKEHHSIX B obnactu
IIK 3.7 TeHETUYECKHUX TEXHOJIOTHH,
JIP 23 KJIETOYHOMU WH)XCHEPUH,
JIP 30 MUIIEBBIX OMOTEXHOJIOTHH,
MPE/ICTABJICHHE pe3yabTaToOB
pelIeHHs KeCOB
OK 01 Tewma 5.2. buorexHonoruu B | BeimoaHenue kelica Ha aHaIU3
OK 02 MPOMBIIICHHOCTH uHdopmanuu 0 pa3BUTHH
OK 04 NPOMBIIIJICHHBIX OMOTEXHOJOTHH,
IIK 3.7 MIpEJCTaBICHUE pe3yJIbTaTOB
JIP 23 pelIeHus KecoB
JIP 30
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5. HEPEYEHbB UCIIOJIB3YEMbIX METOJOB OBYUYEHMUSA

5.1 ITaccuBHbIe:

- JICKIIUU TPAJWIMOHHBIC 0€3 MPUMEHEHUS MYJIbTHMEIUHHBIX CPEICTB U 0€3 Pa3laTOYHOTo
MaTepuana,

- IEMOHCTpaIHsl y4eOHBIX (PUITHMOB;

- pacckas;

- CEMHHAPBI, IPEUMYIIIECTBEHHO B BHJIE 00CYK/IEHUS JOKJIAJJOB CTYJCHTOB 10 TEM WA UHBIM
BOIIPOCAM;

- CaMOCTOSITENbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumooeticmeue npenodagamens Kak cyoOvekma ¢ 00y4arOWUMC KAk 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCIU).

5.2 AKTHBHbIE M HHTEPAKTHBHbIE:

- aKTHBHBIC M HHTCPAKTUBHBIC JICKIUH;

- paboTa B rpyrmnmnax;

- yueOHas IUCKyCCusi;

- ICIIOBBIE U POJIEBBIC UTPHI,

- HTPOBBIC YIIPAKHCHUS;

- TBOpPUYECKUE 3aJaHUS;

- KpyTJIbI€ CTOJIBI (KOH(EPEHIINH) C UCTIOIh30BAHUEM CPEJICTB MYJIbTUMEHA;

- peleHre IpooOIeMHBIX 3a7a4;

- aHAJIN3 KOHKPETHBIX CUTYAaINN;

- METOJ1 MOJIYJIbHOTO O0yUYEHHUS;

- 00y4eHHE C UCTIOIh30BAHUEM KOMITBIOTEPHBIX 00yYaONIUX MPOTPAMM;

(83aumooeticmeue npenodasamens kaxk cyOvekma ¢ O0OVHANOWUMCA KAK — CYOBLEKMoM
NO3HABAMENLHOU 0esIMelbHOCU).
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