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

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast nporpamma yuebnoit mucturummabl OY/1.13 bruonorus sBiaseTcss 4acThiO MPOTPaMMBbI
cpennero o6miero obpaszoanus 1o crnenuanbHocTH CIIO 23.02.04 TexHuveckas dKCIUTyaTaIus
MOILEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAIIUH ¥ 000PYAOBaHUS (II0 OTPACIISIM).

[Tpu peanmuzanuu pabodell MporpaMmbl MOTYT HCHOJIB30BATHCS pPa3UYHbIE 00pa3zoBaTeibHbBIC
TEXHOJIOTHH, B TOM YHCJIE AUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, JIEKTPOHHOE O0yUYEHHE.

Pabouass mporpamma yueOHoi aucturumnabsl OY/[.13 buonorus moxker OBITh MCMOJB30BaHA B
npoecCHOHATLHOW TOJATOTOBKE, MEPEMOArOTOBKE U  IOBBIMICHUH KBATH(PHUKAIMK pabodux II0
npodeccusim:

13689 MammHucT 1BUraTeseil BRyTpEHHEro CrOpaHus;

13702 MamuHUCT AOPOKHO-TPAHCTIOPTHBIX MAaIlIH;

13720 MammHuCT 5Ke1€3H0JOPOKHO-CTPOUTEIbHBIX MALIHH;

13771 MamuHuCcT KOMITpeccopa NePEeABUAKHOTO C ABUTATEIIEM BHYTPEHHETO CTOPaHus;

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 mnanax OIIOII-IITICC3 yuebnas aucuuminuna OY /(.13 Buonorus BXoauT B cocTaB
o0IKX y4yeOHBIX MPeIMETOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, i crenuanbHocTeid CIIO. C yuérom mpoduist ocBamBaeMO# CIEUATEHOCTH
JaHHas ydeOHasi TUCLMILIMHA peanau3yeTrcs Ha 1 Kypce.

1.3 Il.nanupyembie pe3yJabTAThl OCBOCHHS Y4eOHOM AUCHUIIMHBI

1.3.1 Heab y4eOHO#H TUCHUNIMHBI:

dbopMupoBaHUEe Yy 00YyYarOMIMXCs MPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHATHLHOW OpraHU3aliu
KUBBIX CUCTEM PA3HOTO PaHTa KaK OCHOBBI MIPUHSITHS PEIICHUN B OTHOIICHUH OOBEKTOB KUBOH TIPUPOIBI
U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

1.3.2 B pe3yabTaTe 0CBOE€HHS Y4eOHOH AUCHUIIMHBI 00yYAIOIIHIICA T0JIKEH

yMeThb:

—  ONpEAeNATh KUBBIE OOBEKTHI B MPHPOJIC; MPOBOJUTH HAOIIOJICHUS 32 DKOCHCTEMaMH JIJIs
BBISIBJICHHSI €CTECTBEHHBIX M aHTPOITOTCHHBIX U3MEHEHUH, HHTEPIPETUPOBATEH PE3yIbTaThl HAOIOICHHIA,

— TpPOBOAMUTH  MpOCTEHIIME  OUONOTHYECKHE  OKCIEpUMEHTAbHBIE  MCCIENOBAaHUS  C
cOOTIOICHHEM TIPaBHII OE30MACHOTO O0paIeHUs ¢ 00bEKTaMU U 000PYIOBAHUEM,

—  WUCHOJB30BaTh HHPOPMAIUIO OHOIOTHYECKOTO XapaKTepa U3 Pa3INIHbIX UCTOTHHKOB,;

—  TPOTHO3MPOBATh MOCJEICTBUS CBOEH AESITENHFHOCTH MO OTHOIICHHUIO K OKpYXaromie cpene,
COOCTBEHHOMY 37I0POBbIO; 000CHOBBIBAThH M COOIIIOIaTh MEPhI MPO(PHUIAKTUKH 3a00I€BaHMUIA;

3HATh:

—  CTpoeHHe, MHOTOOOpa3ue M OCOOEHHOCTH JKUBBIX CHUCTEM Pa3HOTO YPOBHSI OpraHU3allvy,
3aKOHOMEPHOCTH MPOTEKAHUSI OMOIOTUYECKUX TPOIIECCOB U SIBJICHUM B OKPYXKAIOIIEH cpefie, IeTOCTHYIO
HAyYHYIO KapTUHY MHPA, B3aHMOCBSI3H U B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTIDKEHUH OHOJOTHYECKOW HAayKd U TEXHOJNOTUH B MPAKTUYECKOU
JEeSITeIbHOCTH YEJIOBEKa, PAa3BUTHUH COBPEMEHHBIX METUITMHCKUX TEXHOJIOTHI 1 arpOOHOTEXHOIOTHHA.



1.3.3 Ilnanupyemble pe3yabTaTbl OCBOCHHS Y4eOHONH TUCHMILINHBI:

O01me KOMIeTeH NI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O6mue’ I[ncummnﬂapnble3
OK 01. BeiOupats B 4acTu TPYAOBOTo | CQOPMUPOBAHHOCTh 3HAHUI O MeECTe U
CHOCOOBI pelicHHs 3314 | BOCIIMTAHUS poiii OMOJIOTUU B CHCTEME HAyYHOTO
npodeccnoHanbHOM - TOTOBHOCTb K TPYAY, OCO3HAHUE | 3HAHUS; GbyHKIIMOHATBHON
NEeSATEIbHOCTH LIEHHOCTHU MacTepCTBa, | TPAMOTHOCTH YeJIOBEKa JUJISl pPELICHUS
MIPUMEHUTEIBHO K TPYIOIIO0HE; KU3HEHHBIX TIpobieM;

Pa3JINIHBIM KOHTCKCTaM

- TOTOBHOCTb K  aKTHMBHOM
JESITeIbHOCTH  TEXHOJIOTUYECKOM
U COIHMAIBHOW HAaNpaBICHHOCTH,
CIIOCOOHOCTh MHHULIMUPOBATh,
IUTAHUPOBATh U CAMOCTOSITENIEHO
BBINOJIHATh TAKYHO 1€ATEIbHOCTD;
- MHTEpEC K pa3iIuyHbIM cdepam

npodeCcCuOHAIBHON
JEATEIbHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
Y4IeOHBIMH 1103HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYECKHEe
aelcTBHA:

- CaMOCTOSTEIIBHO
dbopMynupoBath u
aKTyaJM3UpOBaTh npobiiemMy,

pacCMaTpuBaTh €€ BCCCTOPOHHE,
- YCTAaHAaBJIMBATb CYIIIGCTBCHHI)If/'I

IPU3HAK MM OCHOBAaHUS JUIA
CpPaBHEHHUs, KIacCU(PUKALUU U
0000IICHMS;

- OTIPEEIISATH eI IeATeTbHOCTH,
3a/1aBaTh MapaMeTpbl U KpUTEpUU
HX JOCTHKEHUSI,

- BBISBISAITh 3aKOHOMEPHOCTH M
MIPOTHUBOPEYUS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBHI B
NEATEIIbHOCT, OIICHUBATh
COOTBETCTBHE pe3yabTaToOB
LeJIsM, OIIEHUBATh PHUCKH
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIJICHHE npu pereHnn
KU3HEHHBIX TPoOIIeM

0) 0a3oBble HCCIEN0BATEIbLCKHE
NefCTBUA:

- BIAJACTh HaBBIKAMH Y4eOHO-

c(hOpMUPOBAHHOCTH
pacKpbIBaTh COJIepKaHHE
OCHOBOIIOJIArarolux  OMOJIOTMYECKUX
TEPMHUHOB W TIOHSATHUI: JXU3Hb, KJICTKA,
TKaHb,  OpraH, OpraHu3M,  BH],
HOMYJISIIHSI, JKOCHCTEMa, OHOLIECHO3,
ounocdepa; MeTaboII3M (oOMeH
BCIIECTB M TPEBPAIICHUE DHEPIHUN),
romMeocras (camoperynsius),
OnocuHTE3 Oenka, CTPYKTypHast
OpraHu3anus YKHBBIX CHCTEM,
JIMCKPETHOCTD, CaMOperyJIsus,
CaMOBOCITPOU3BEIEHUE (PETIPOLYKIUS),
HACJICICTBEHHOCTD, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIus;

YMEHUSA

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIATaIONUX  OHMOJOTHYSCKUX
TEOpUA W THUIOTE3:  KJIETOYHOM,
XPOMOCOMHO, MYTalMOHHOM,
SBOIOIUOHHOM, MIPOUCXOXKICHUS
JKM3HHU U 4EJIOBEKA;

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

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

npuoOpeTeHre  OmblTa  MPUMEHEHHS
OCHOBHBIX METOO0B HAay4YHOI'O
MIO3HAHUS, UCIOJIb3YEMBIX B OHMOJIOTHH:
Ha6J'IIO,ZICHI/I$[ n OIIMCaHUuA JKHUBBIX
CHCTEM, TpOIECCOB U  SBICHMIA;
opraHu3anun n IMPOBEACHUA
OMOJIOTHYECKOTO HKCIIEPUMEHTA,
BBIABHKCHU L THUIIOTE3, BBISIBJICHUA

VKa3bIBalOTCs INYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneaHedd pepakiuuu ot 12.08.2022) B
oTriaroibHOU Gopme, hopMupyemble 0011e00pa3oBaTeIbHEIM YIEOHBIM ITPEAMETOM
3 ucuuiMHapHble pe3yNbTaThl YKa3bIBAIOTCS B COOTBETCTBHM C MX TONHBIM TiepedHeM Bo ®I'OC COO (B mocrenneit

penaxiuu ot 12.08.2022)




HCCIIEIOBATENILCKOW U MPOECKTHON

JIeATEIILHOCTH, HaBBIKAMU
paspenieHus mpooem;

- BBISIBIISITD MIPUYUHHO-
CIIeICTBCHHEIC CBS3U "
aAKTyaJIN3UPOBATH 3a7auy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOoJUTh apryMEHTBI TS
JIOKa3aTeabCcTBa CBOHUX
YTBEPKICHUM, 3aJ1aBaTh

napaMeTpbl U KPUTEPUU PELICHHUS,;
- aHAJIM3UPOBATH IOJYyUYEHHBIEC B

Xo0J1e peuieHus 3a1a4u
pe3yJbTaThI, KPUTHUYECKU
OLICHUBAaTh MX JOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHUE B
HOBBIX YCJIOBHSIX;

- yMETh TEPEHOCUTh 3HAHUA B
MM03HABATEJIbHYIO u
MIPAKTUYECKYIO obrnactu
KU3ZHEICSITCIIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3
pa3HbIX IPEIMETHBIX 00JIacTell;

- BBIABMIaTb HOBBIE  HJEWH,
npeyiaraTh OpUTHHAJILHBIC
MOAXObI U PEIICHUS;

- CIIOCOOHOCTH MX HCIIOJb30BaHMS
B MO3HABATEILHON M COLMAJIbHON
MIPAKTUKE

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, MeH03a,

OIIJIOJJOTBOPEHMUS, 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
sHeprum B onocdepe;
c(OpPMUPOBAHHOCTh yMEHHS 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
nH(popMaluu U
nH(pOpMalMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSATeIbHOCTH

B obsiacTy HeHHOCTH HAY4YHOIO
MO3HAHUSL:

- c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKH u 00111eCTBEHHOM
MPAKTUKHA,  OCHOBAaHHOTO  Ha
nuanore KYJBTYD,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B IMOJIMKYIETYPHOM
MHUDE;

- COBEpILICHCTBOBAHUE SI3BIKOBOM
U YHUTATEIbCKOW KYyIbTYpPHI Kak
CpEeACTBA B3aUMOJEHUCTBUSA MEKITY
JIOJIbMU ¥ TIO3HAHUSI MUPA;

c(hOopMUPOBAHHOCTH yMEHUH
KPUTUYECKH OLIEHUBATh WH(OpPMAINIO
OHOJIOTUYECKOT0 coJiepKaHus,
BKJIIOYAIOIIYIO NICEBAOHAYYHbIE 3HAHUS
W3 pa3IMYHbIX HCTOYHUKOB (CpeicTBa

MaccoBod  uH(pOpMalIMH,  HAy4HO-
MOMYJISIPHbIE MaTepuaibl);
HUHTEPIPETUPOBATH ITUYECKUE ACHIEKTHI
COBPEMEHHBIX HCCIIETOBAHUI B
OuosIoruu, MeAULIMHE, OMOTEXHOJIOTHH;
paccMmaTpuBaTh rI00aTbHBIC
9KOJIOTMUECKHE poOIeMBI
COBpEMEHHOCTH,  (opMHpOBaTH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3ULHIO;

c(hOpPMHUPOBAHHOCTh YMEHUU CO37aBaTh




- OCO3HaHUE€ IIEHHOCTH Hay4YHOI
ACATCIIbHOCTH, TOTOBHOCTH

OCYIIECTBJIATh  IPOCKTHYIO H
HCCIIEI0BATENbCKYIO
NEeSATEIbHOCTh WHIWBHIYAIBHO H
B I'PYIIIIE;

OsBnageHue YHUBEPCATbHBIMHU
y4eOHBIMU M03HABaTEIbLHBIMHA
NEUCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BJAJIeTh HAaBbIKAMU IOJIYYECHHUS
uHbOpMAlUM U3  HUCTOYHHKOB
pasHbIX THIIOB, CaMOCTOSATENIBHO
OCYILECTBIATh IIOUCK, aHaJIU3,
CHCTEMaTHU3aLUI0 U
UHTEPIIPETALNIO uHpopMauu
pasnuyHBIX  BUAOB U (QopMm
IIpE/ICTaBIICHMUS;

- CO3J1aBaTh TEKCThl B Pa3IMYHBIX
¢dopmarax ¢ yuyeToM Ha3Ha4yeHUs

uHpOpMaIu u () (9:10)7
ayIUTOPHH, BBIOUpAs
ONTUMAJIbHYIO bopmy
HPEJICTABICHUS U BU3YalH3alliH1;

- OLEHHMBATh  JIOCTOBEPHOCTD,

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

COOTBETCTBUEC IIPpaBOBbIM u
MOPaJIbHO-3THYECKUM HOPMaM;

- UCTIOJIb30BATh cpeacTsa
UH(POPMAIIMOHHBIX "
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH
B peLeHnn KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX n
OpPraHU3alMOHHBIX  337a4y  C
co0IroieHNEM TpeOoBaHU
SPrOHOMMUKH, TEeXHUKU
0€301IacHOCTH, TUTHEHEL,

pecypcocOepexeHus, MPaBOBbIX U
TUYECKHUX HOPM, HOPM
nH(OPMALIMOHHON OE30MaCHOCTH;
- BJIAJICTh HaBBIKaMHU
pacrno3HaBaHUs u 3aIUTHI
nHpopmanuu, HHGHOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH

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 n
CaMOOIPEACICHUTIO,

-OBJIaJICHUE HaBBIKAMU Yy4eOHO-
HCCIEA0BATENBCKOM, POEKTHON U
COLIMAJIBHOU JEATEIbHOCTH,
OBiaieHHe yHHMBEPCAJIbHBIMH
KOMMYHUKATUBHBIMHU

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




JeHCTBUSIMU:

0) coBMeCTHas 1eSITeJIbHOCTD.

- TOHMMaTh U UCIHOJb30BaTh
MPEUMYIIIECTBA KOMAaHIHOW U
WHIUBUAYAIBHON paboOThI;

- IPUHUMATh LEJIH COBMECTHOMU
JesITeNIbHOCTH, OPTaHU30BbIBATh U
KOOPJAMHHUPOBATH JCHCTBUSA 1O €€
JOCTUKEHHUIO: COCTaBJIATh IUIAaH
JEUCTBUM, PaACHpPEIETsATh POIU C
y4eTOM  MHEHUH  YYaCTHUKOB
00CyXaTh pe3yibTaThl
COBMECTHOH paboThI;

- KOOPAMHUPOBATH U BBITIOJIHSITH
paboTy B YCIOBHSX pPEaJbHOTO,

BUPTYaAJILHOTO u
KOMOWHHPOBAHHOT'O
B3aMOJCHCTBUS;

- OCYIIECTBJIATH  IO3UTHUBHOE
CTpPAaTeTUYECKOe IIOBEJCHUE B
Pa3IUYHBIX CUTYaIMsIX,
MPOSIBIIATH TBOPYECTBO u
BOOOpaxkeHue, OBITH
WHUIATUBHBIM

OBjaieHHe YHHMBePCAJIbHBIMH

PeryJisiTHBHBIMH 1€ CTBUSIMU:
r) IpUHSATHE ce0si M JAPyrux
JIONen:

- IIPpUHUMATDH MOTHBBI n
apryMeHThl JpPYTUX JOJeH Mpu
aHaIIn3e pe3yJIbTaTOB
JeSITeNIbHOCTH;

- IpU3HABaATh CBOC MIPABO M MPABO
JPYTUX JII0/Iel Ha OIIHOKH;

- pa3BUBaTh CIOCOOHOCTh
MOHUMAaTh MHpP C  TO3ULHUHU
JPYTOTO YeJI0BEeKa

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

OK 07. CopneiicTBoBaTh
COXpaHEHHIO
OKpY>KaroIen cpessl,
pecypcocOepeKeHHtIo,
MIPUMEHSITh 3HAHUSI 00
W3MCHCHHU KIIUMaTa,
MIPUHIIUITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JeCTBOBATH
B UPE3BBIYAIHBIX
CUTYaIUAX

B o01acTH 3K0JI0rHYECKOTO
BOCIIMTAHMSL:

- c(hOpMHUPOBAHHOCTh
JKOJIOTUYECKON KYJBTYpBHI,
MMOHMMAaHUE BIIUSIHUS COLMAJIBHO-
SKOHOMMYECKHUX TIPOIIECCOB Ha
COCTOSIHUE MIPUPOIHOU 51
COLIMAJIbHOW Cpefbl, OCO3HAHUE
rI1006amTBHOTO XapakTepa
HKOJIOTMUECKUX MPOOIIeM;

- MJIaHUPOBaHUE u
OCYILIECTBJIEHUE  JCHUCTBUH B
OKpY)KaloIllell Cpefe Ha OCHOBE
3HAHUS neneu YCTOMYUBOTO
pa3BUTHS YEJIIOBEUECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS
HpI/IMeHSITI) HOJ'Iy‘IGHHI)IG 3HAHUS JIA
00BsACHEHUS OMOJIOrHYECKUX
HpOIIeCCOB 158 HBHGHI/Iﬁ, JJIA HpI/IHflTI/ISI
MIPAKTUYECKUX peleHuni B
MOBCEIHEBHOM  JKW3HM C  IIEJbBIO
obecneueHrss 0€30IACHOCTH  CBOETO
370pOBbSl U 3JI0POBBS  OKPYKAIOIINX
JrO7IeH, cOOI0IEHUs 3I0pOBOTO 00pasa
KH3HH, HOpM FpaMOTHOFO IIOBCACHUS B

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




AKTUBHOE HENpUATHE ACHCTBHM, | MPUPOIONOJIb30BAHUS

MPUHOCSIINX BpPEI OKPYKAKOIIECH

cpene;

- yMEHUE MIPOTHO3UPOBATH

HeOJIaronpusTHbIC

9KOJIOTUYECKUE MOCJIE/ICTBUS

MpENPUHUMAECMbIX JICNCTBUI,

MpeA0TBPAIIATh UX;

- paciipeHue OTIbITa

JEATEIIbBHOCTH 3KOJIOTMYECKOU

HaIpaBJIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMHU Yy4eOHO-

HCCIIEIOBATENILCKOM, MPOEKTHON U

COLMAJIbHOW JIEATEIIbHOCTH
IIK  3.7. CobGmonarts | - c(hOpMUPOBAHHOCTH YMEHHUS Ha OCHOBE benepabHOTO
YCTaHOBJICHHBIE KJIACCU(UKALMOHHOTO KAaTaJloTa OTXOJOB OIPEAETATh KIACC OMACHOCTH
TpeOoBaHus, OTXOJIOB; arperaTHoe cocTtosiHue u (usnueckyro (opMy OTXOJOB
JEHCTBYIOIINE HOPMBI, | IPOU3BO/JICTBA;
mpaBWJia W CTaHAAPTHI, | - OBIAJCHHE METOAaMH  OINpeAeNieHUs  IOKaszaTele  yMCTBEHHOM
Kacaroluecs paboTtociocoOHOCTH,  OOBSICHEHHWE  TIONYYEHHBIX  pe3yabTaTOB |
HKOJIOTHUECKOMN (dbopMynupoBaHue BBIBOJAOB (IIMCBMEHHO) C HCIIOJIb30BAHHEM HAYYHBIX
0e30IMacHOCTH MOHSATUHI, TEOPUI U 3aKOHOB;
MIPOU3BOJICTBEHHOU - c(OpMUPOBAHHOCTh YMEHHUS aHAJIU3UPOBATh HMH(POPMALMIO O HAYYHBIX
NEeSATEeTbHOCTH JOCTIDKEHHMSIX B O0JIACTM ~ TE€HETHYECKHUX  TEXHOJOTUH, KIETOYHOU
CTPYKTYpPHOTO WHXEHEPUH, MUILEBbIX OMOTEXHOIOTHH;
MoApa3ACIICHUs - chopMHpPOBAaHHOCTh YMCHHSI aHAIU3UPOBATh MH(DOPMAIHIO O PA3BUTHHU

IIPOMBIIJICHHBIX OMOTEXHOJIOTUH U UX IMPUMCHCHHNHU B )KHU3HH YCJIOBCKA

B pesynbrare

OCBOCHHUS  IIPOT'paMMbI

yqe6H0171 AUCHUIUIMHBL  PCAIU3yCTCA  IIpOorpamMma

BOCIIUTAHMsI, HAIpaBJIeHHas Ha (POPMHUPOBAHUE CIEAYIOMINX JTUMIHOCTHBIX pe3yabTaToB (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 oOyyarommuMuUcs BO3SMOXKHOCTH 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 Y4eOHOI 1M CHHUIIIMHbI 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
J1ab0paTOPHBIE 3aHIATHS 2
KonTtposabHas padora 6
IIpomexyTouHas arTtecTauus B gopme 2
oughghepenyupoeannozo 3auema (2 cemecTp)




2.2 TemaTnuyeckmii I1aH u coaepxanue 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, Ononnka, 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)
IIpakTnyeckoe 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, TAIIOMJHBIA M JUIUIOWIHBIN Habop. HykiienHoBbIS 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. Tumbl 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
Kuznennptii unkia | Cogepkanue y4efHOro MaTepHaia 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
pabora
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 Cozep:xanue y4eGHOTro MaTepuaia 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 ¥ TOJUTHOPHIHOE CKpemrBanue). B3anMoelicTBre reHoB JIP 23
IIpakTuyeckoe 3anaTue Ne3 2 JIP 30
Penrenue 3amau Ha onpe/iesieHHe BEPOSTHOCTH BOZHUKHOBEHHSI HACIICICTBEHHBIX IPU3HAKOB P MOHO-,
-, TIOJMTHOPUIHOM W aHAJIM3HPYIOIEM CKPEIIMBAaHUM, COCTABICHHE TI'E€HOTUIHYECKUX CXEM
CKpEIBAHHS
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
IIpakTuyeckoe 3ansiTue Ned 2
Pemenne 3amay Ha ompeneneHHWE BEPOSTHOCTH BO3HHUKHOBEHHUS HACJIEICTBEHHBIX NPU3HAKOB IIPU
CIICTIJICHHOM HACJICJIOBAHUH, COCTABJIICHUE TCHOTUITMYECKIX CXEM CKPEIIMBaHUS
2 cemecmp 40
Pa3nen 2. Ctpoenne u gyHKUIMHU Oprannsma (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
IpakTuyeckoe 3ansarue NeS 2
Pemenne 3amau Ha ompeneneHuWe TUNA MYTalMU IpU Tepefade HaCleJACTBEHHBIX MPU3HAKOB,
COCTaBJICHUE TEHOTHITMYECKUX CXEM CKpPEIINBaHUS
KonTpoJabnas 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
Mukpossomtonus. Ilomynsnuss kak »jeMeHTapHas eAMHUIA SBOJIIOLUHU. ['eHeTHdyeckue 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.
[TpokapuoTsl U 5ykapuoThl. IIpoMCXOXKIA€HHE MHOTIOKJIETOYHBIX OpraHU3MOB. Bo3HUKHOBEHUE
OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3. 2 OK 02
Ipoucxozxnenne Copepxxanue yueOHOIro MaTepuasa 2 OK 04
“1eJI0BCKA — AHTpomnonorus — Hayka o yenoBeke. CucreMaTuyeckoe IMosiokeHue yenoBeka. CXOICTBO U OTIMYUS JIP 23
aHTpoIoreHes YeJI0BeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMH aHTPOIMOTEHE3a. DBOIIOLUS COBPEMEHHOTO YEJIOBEKA. JIP 30
YenoBeueckue packl M UX €AMHCTBO. Bpems u nyTH pacceineHHs 4YelloBeKa I10 ILIaHETe.
[Tprcrioco0IeHHOCTh Y€I0BEKa K pa3HbIM YCIOBHSIM CPE/IbI
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
Honyasinus, Copaepxxanue ydyeOHOro MaTepuasa 2 OK 02
coo01ecTBa, OKoJjoruyeckas XapakTEpUCTUKA BHMJA W MOMYJALMHU. DKOJOTMYECKas HMIIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHUCTEMBbI XapakTepucTuku nomynsauuu. CoodiiecTBa U 3KocHcTeMbl. 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-OPUCHTHPOBAHHBIX 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
(dpaxTopoB Ha yenoBeka. [IpoGiemMa TEeXHOTEHHBIX BO3JICHCTBUI Ha 3J0pPOBbE uelOBeKa (PIEKTPOMArHUTHBIE IOJIA, 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
AKTUBHOCTbH M 310pOBbe. BHOXMMUYECKUE aCTIeKThl pallMOHAILHOTO MUTAHUS JIP 30
JlabopaTopnasi pabora Ne2 (mpogeccHOHAIBLHO-OPHEHTHPOBAHHOEC) 2
YMcTBeHHas: paboTOCTIOCOOHOCTh
KonTpoasnas Teopernueckne acrekThl IKOJIOTUI 2
pabora
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHNUE (COAep:KaHUEe MPUKJIATHOTO MOAYJISA)
Pa3nes 5. buosorus B :kM3HU 8 OK 01
Tema 5.1. 4 OK 02
Buorexnonornu B | Comep:kanue y4eGHOro MaTepuasa 2 OK 04
JKU3HU KAXKI0I0 BuotexHonorus xak Hayka W Mpou3BojaAcTBO. OCHOBHBIC HANpABJIECHUS COBPEMEHHOH OMOTEXHOJOTHH. 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
Keficpel Ha aHanu3 MHPOPMAIMM O HAYYHBIX JOCTIDKEHHUSX B 0O0JACTH TEHETHYECKUX TEXHOJIOTHUH,
KJICTOYHOM MH)KEHEPUH, MUIIEBbIX OMOTEXHOJIOIHH.
Tema 5.2. 4 OK 01
Buorexnosornu B | IIpakTnueckoe 3ansitue Ne9 4 OK 02
npombinLieHHOCTH | Keiichl Ha aHann3 MHGOPMAIMK O Pa3BUTHH TPOMBIIIICHHBIX OMOTEXHOIOTHIA OK 04
I1K 3.7
JIP 23
JIP 30
IIpomMeskyTouHasi aTTecTAlUs MO AUCHMILINHE: TuddepeHInpOBaHHBIN 3aUeT 2
Bceero: 72
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3. YCJIOBUS PEAJIM3ALIMU TIPOT'PAMMBI YYEFHOU JUCITAJIUHBI

3.1 TpeGoBaHusl K MUHUMAJIBLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VYueOHas TUCIMILIMHA 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,
IpelycCMaTPUBAIOIIEe BO3ZMOKHOCTh MHOTO(YHKIMOHAIBHOTO HCIOJIb30BaHUs KaOMHETa C LENbI0
U3ydeHHs] y4yeOHOH IMCUUIUIMHBI, MYJIbTUMEIuiiHOE 000pynoBaHHE (IIPOEKTOP U MPOEKIIMOHHBIHN
9KpaH WJIM UHTepaKTHUBHAs J0CKa), JIOKaJIbHas CeTh ¢ BbIX0A0M B Internet.

HanmmeHnoBanue cCrnenualbHOTO TOMEMNICHMs: YydeOHas ayauTopHsl [Uis HpPOBEISHUS
MPAKTUYECKUX 3aHATUN, TPYIIMOBBIX KOHCYIbTAMM, WHAUBUAYAIbHBIX KOHCYJIbTAIMil, TEKYIIETO
KOHTPOJIS, TPOMEXKYTOYHOH aTTeCTalld, OCHAIIeHHAas OO0OpyIOBaHHMEM U TEXHHUYECKUMHU
cpeacTBaMu OOy4YeHUSs, a TaK)Ke YUTAIbHBIA 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 muneH3zun
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 Kax 106
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Koureur-puiaptp SKYDNS 10-05109
IIporpammuoe ob6ecneuenne mo GNU General Public License (¢cB000oxHO pacnipocTpaHsiemoe)
Ne [lepeuenn
1 | Open Office
2 | Moit O¢uc
3 | Gimp

IIpu u3yyenun npeamera B (popmarte 3JIeKTPOHHOTO 00y4yeHHs ¢ 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. [laceunuk. - 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., nepepad. - [6. m.] : 1 C [Mabmumunr, 2013-2017. - 1 uHTEpaKT. BUACOIUCK
(CD-DVI). — 3aru. ¢ TaTyi1. 9KkpaHa. — DJICKTPOHHAS IPOrpaMMa : 3JIEKTPOHHASL.

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

4. Koucynprantlloc : cnpaBoyHO-TIOMCKOBasi cucrtema : opurmaibHbii cailt. — URL
> https://www.consultant.ru/. - TekcT : 3JIeKTPOHHBIH

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

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

7. OnexktpoHHas Oubnuoreka Y4eOHO-METOAMYECKOrO0 IEHTpa MO OO0pa3oBaHUIO Ha
JKEJIC3HOA0OPOKHOM TpaHcmopte : opunmanbubiii car. — URL : https://umczdt.ru/books/. —
PexxuM nmoctyma: 11 aBTOpU3. MOJIb30BaTeNiel. - TEKCT : AJIEKTPOHHBIN.

8. Jlawp : anekrponHas OuOnmoteunas cucrema. — URL : https://e.lanbook.com/. —
PexxuM noctyma: 1 aBTOpU3. MOJIb30BaTeNiel. - TEKCT : AJIEKTPOHHBIN.

9. BOOK.ru: snekrpoHHo-OnbmMoTeyHass cucrema : cailt / KHOPYC : mu3marenscTBO
yuebHoit muteparypbl. — URL : https://book.ru/. — Pesxxum noctyna: uist aBTOpU3. MOJIb30BaTECH
- TeKCT : 3IeKTPOHHBIN.

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

11. eLIBRARY.RU : HayuHas 3nmeKkTpoHHas 6ubnuoTeka : caiiT. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum poctyma: ans 3aperucTpup.. moib3oBareneid. — Tekcr
JJIEKTPOHHBIN.

12. MunucrtepctBo TpaHcnopta Poccmiickoit ®enepanmuu : OQUIMATBHBIN CaWT. —
Mockga, 2010-2023. — URL : https://mintrans.gov.ru/. — TeKCT : 3JeKTPOHHBIH.

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

14. ®denepanbHOE areHTCTBO JKEJIE3HOJOPOKHOTO TPAHCIOPTa : OQUIIMANBHBIN CalT. —
Mockaa, 2009-2023. — URL : https://rlw.gov.ru/. — TekcT : 37eKTpOHHBIN.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUW S YUEBHOM JUCIIUILINHBI

KoHTpons M OleHKa pe3ylbTaTOB OCBOEHHS Y4E€OHOH MUCHMIUIMHBI PACKPBIBAIOTCS uepes
JUCLUIUIMHAPHBIE pe3yJbTaThl, HANpaBICHHblE Ha (OPMHUPOBAHME OOLIMX KOMIETEHUHUH 110
paszienaM U TeMaM Coep KaHusl y4eOHOro MaTepuara.

[IpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auvema.

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 | @poHTaIbHBIA OIIPOC
OK 02 HayKa. Oo6mas
JIP 23 XapaKTePUCTUKA KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKyCCHSL IO
OK 02 (GyHKIMOHATBHAS BOIIPOCaM JIEKIUH
OK 04 OpraHu3aIys KJIETOK Brimonnenue u 3aluTa
JIP 23 1abopaTopHOi paboThI
JIP 30 [IpakTrueckoe 3aHSTHE.
IIpencraBnenue YCTHBIX
COOOIEHUH C  Tpe3eHTalUeH,
MOJFOTOBJIEHHBIX 110 TMEPEUYHIO
HUCTOYHUKOB, PEKOMEHJIOBAaHHBIX
IpenoaaBaTeseM
OK 01 Tema 1.3. CrpykrypHo- | @poHTaIBHBINA OIIPOC
OK 02 ¢dynkunonanbpHble (akTopsl | [IpakTndeckoe 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 | OOcyxneHue o BOIIpOCaM
OK 04 UK KJIETKH. Murto3. | nekuun
JIP 23 Meiio3
JIP 30
Paznen 2. Ctpoenue u | KontponbHas pabora «CrtpoeHue
(pyHKIMHM OpraHu3ma U QYHKIIUH OPraHU3Ma»
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKyCCUs
OK 04 opraHusma
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 YeJIOBEKa — aHTPOTIOTEHE3
JIP 23
JIP 30
Paznen 4. Jxonorus KonTponbHas pabora
«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 coo00111eCcTBa, IKOCUCTEMBEI
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 YeJI0BeKa
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 KaXJI0r0 uHpopmarun 0 Hay4YHBIX
OK 04 JIOCTHKECHUSX B obnactu
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 MIPOMBIIIEHHOCTH uHpopmauu 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 HHTEPAKTUBHbIE:

- aKTHBHBIC U MHTCPAKTUBHEIC JICKIINU;

- pabora B rpymmax;

- yueOHasi IUCKYCCHS;

- JICJIOBBIC U POJICBBIC UTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPYECKHE 3a/IaHUS;

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

- peleHne IpoOJIEMHBIX 3a7ay;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJ] MOJIYJILHOTO O0yUCHHUS,

- 00OyueHHe ¢ MCI0JIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIInX MIPOrpamm;

(83aumooeticmeue npenodasamens kKak cyovekma ¢ 0OYVUAIOWUMCA KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMelbHOCIU).
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