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1. MIACIIOPT PABOYEM [TPOI'PAMMBbBI YYEBHOI' O NPEIMETA
OVYIl.12 ®dusuka

1.1 O6nacTr npuMeHennst padoyeii MporpaMmsl

PabGouass mporpamma o0OmeoOpazoBaTenbHOro ydebnoro mnpeamera OVIIL.12 ®dusmka
MpelHa3HaueHa il u3ydeHusl (U3HKH B MPodeccroHABHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX
CIIO, peanusyronmx o0pa3oBaTeIbHYIO IPOrpaMMy CpPeIHEro o0IIero oOpa3oBaHUs B Mpeesax
OCBOEHUSI OCHOBHOH mpodeccnoHanbHoi oOpa3oBarensHoi iporpammer CITO (OITOIT CITIO) Ha
06ase OCHOBHOTo oOmIero o0Opa3oBaHUS IPHU MOJITOTOBKE CIIELUAINCTOB CPEIHEro 3BEHA I10
cnerranbHoCcTH 23.02.06 TexHuYeckas IKCIIyaTalus MOJABHKHOTO COCTABA KeJIe3HbIX JI0POT,
BXOAAIICH B YKPYNMHEHHYIO rpymmy crneruainbHocte/mpodeccunn 23.00.00 TEXHUKA H
TEXHOJIOI'USI HASBEMHOI'O TPAHCIIOPTA.

1.2. Mecto mpeamera B CTPYKType OCHOBHOII mpodeccnoHalbLHON 00pa3oBaTebHOM
nporpammbl: npeamer OVII.12 ®usuka BXoauT B npoduiibHbIE 00111e00pa3oBaTelibHbIe YUeOHbBIS
mpeIMeThl W SBIICTCS  00s3aTelNhbHOM  YacThl0  OO0IIe0Opa3oBaTENBHONW  MOATOTOBKH
oOpazoBarensHOi iporpammel ¢ yuerom @I'OC CIIO mno cnenuansaoctu 23.02.06 Texunyeckas
IKCIIYyaTAlMsl MOABHKHOTO COCTABA KeJIE3HBIX J0POr ..

1.3. LHean u 3axa4m npeamMera — Tpe0OBAHUSA K pe3yJIbTaTaM OCBOCHMS NpeaMeTa:

Copnepxxanne nporpamMmbel OYIL.12 ®usuka HampaBieHO Ha JOCTH)KEHHUE CIEIYIOLIMX
HeJiei:

— (opMupoBaHHe y 00y4arOIUXCsl YBEPEHHOCTH B LIEGHHOCTH 00pa30BaHUs, 3HAUUMOCTH
¢u3nyeckux 3HaAHUH IS COBPEMEHHOIO  KBAJU(HUIMPOBAHHOIO  CHEIMAIUCTa  IpU
OCYILECTBICHUH €ro Npo(ecCHOHANBHOMN NesTeIbHOCTH;

— (opMupoBaHHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH;

— OBJIaZICHUE cHenu(UUecKod cHUcTeMON (U3UYECKUX IOHATUH, TEpPMHUHOJIOTHEH H
CHMBOJIHKOM;

— OCBOEHHME OCHOBHBIX (PU3MUYECKHX TEOPU, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJAJECHHE  OCHOBHBIMM  METOJAaMHM  HAy4yHOTO  IO3HAHHUA  NPHUPOJBI,
UCIOJIb3YeMbIMU B (u3uKe (HaOJ0JIeHHE, OMHCAHWE, U3MEPEHUE, BBIIBUKEHHE THIIOTE3,
MIPOBEJICHUE SKCIIEPUMEHTA);

— OBJIaJICHUE YMEHUSIMH 00pabaThiBaTh JaHHBIE SKCIIEPUMEHTA, OOBACHATh MOJyUYEHHBIE
pe3yJbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIMYMHAMU B HAOII0JaeMOM
SIBJICHUH, J1€J1aTh BBIBOJBI;

— (QopmupoBaHuEe YMEHUS peraTh PU3NUYECKUE 3a/1a4U Pa3HbIX YPOBHEH CII0)KHOCTH;

— pa3BUTHE T[IO3HABATENbHBIX HWHTEPECOB, MHTEJUIEKTYaJlbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEN B Mpoliecce MPUOOPETEeHUs 3HAHUM C MCMOJIb30BAaHUEM DPA3JIMYHBIX UCTOUYHUKOB
uHbOpMAllUd M COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTHH; yMEHUH (QopMynupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO IMO3ULHUI0 10 OTHOLIEHHIO K (u3nyeckoil uHbopManumy,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

— BOCIHTaHHE YYBCTBA FOPAOCTH 32 POCCUMCKYIO (PU3NYECKYIO HAYKY.

OcBoenue kypca OVII. 12 ®dusnka npeamnonaraeT peeHue CaeayoluX 3a1a4:

— npuoOpereHue 3HaHUN O (PYHIAMEHTANbHBIX (U3NYECKUX 3aKOHAX, JEeXKaIlUX B
OCHOBE COBPEMEHHOM (U3NYECKOM KapTUHBI MHpa, TPUHLIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M MPOU3BOJCTBEHHBIX IPOIECCOB, O HamOOJee BaKHBIX OTKPBITUSAX B 00JIaCTH
(bU3MKY, OKa3aBIINX OIMpPENEsIolIee BIUSHNUE Ha pa3BUTHE TEXHUKH U TEXHOJIOTHH;

— TOHMMaHHe (PU3UYECKON CYIIHOCTHU SIBICHHUH, MPOSBISIOMIMXCS TPOU3BOICTBEHHON
NeSITeNIbHOCTH;



— OCBOCHHME CIOCOOOB UCMONBb30BaHUS (UBMYECKMX 3HAHUM U1 pelIeHus
NPaKTHYECKMX M NPO(PECCHOHAJIbHBIX  3a1a4,  OOBSCHCHUS  SIBICHUH  TPUPOJIHI,
MIPOU3BOJICTBEHHBIX M TEXHOJIOTHYECKUX TMPOIECCOB, MPUHIUIIOB JEHCTBHS TEXHUYECKUX
pUOOPOB U YCTPOUCTB, 0OecIieueHUs1 0e30IaCHOCTH IPOM3BOJICTBA U OXPaHBI IPUPOJIBI;

— (¢opmMupoBaHMEe YyMEHHUH pemars y4eOHO-TIpaKTHYECKHe 3anaud (HU3NYECKOro
CoJiepKaHus C YIETOM PO eCCHOHATBLHON HAIPABIECHHOCTH;

— npuoOpeTeHUe OmbITa IMO3HAHWS W CaMOIIO3HAHWS, YMEHUH CTaBUTh 3ala4d U
pemars mpodJIeMbI ¢ YIETOM MPOPECCHOHATBHON HAPABICHHOCTH;

— (¢dopMupOBaHME YMEHHMI HCKaTh, aHAJIM3UPOBAaTh U 00padaThiBaTh (U3NUECKYIO
nHpOpMALHIO C YIETOM MTPOPECCUOHATLHON HANIPAaBICHHOCTH;

— TOATrOTOBKAa OOYyYaloImMXCSd K YCHEIIHOMY OCBOCHHUIO IUCIHMIUIMH M MOJIYJCH
npoeCCUOHATBHOTO IMKIA: (OPMUPOBAHME y HUX YMEHMH U ONbITA JIEATEIBHOCTH,
xapakTepHbIx Uit cnenuanbHocTH 23.02.06 Texnuyeckast SKCIUTyaTaus MOABMKHOTO COCTaBa
KEJIE3HBIX JIOPOT, MOJy4aeMbIX B IPOPEeCCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aIINsX;

— TOATrOTOBKAa K ()OPMHUPOBAHMIO OOIIMX KOMIETEHIMH Oyaymiero creunuagucra:
caM0o00pa3oBaHMsl, KOMMYHHKAIMH, TPOSBICHHUS TPaXKIAHCKO- TATPUOTHUECKOW TTO3UIUH,
COTPY/ZIHUYECTBA, TPHUHATHA PEIICHWA B CTAaHIAPTHOW W HECTAHJAPTHOM CHUTyaIusx,
MPOEKTUPOBAHUSA, TPOBEACHHUS (U3MYecKnx wu3Mepenuid, 3¢dexruBHOro u Oe30macHOro
WCIIOJIb30BAHUS PA3IUYHBIX TEXHUYECKUX YCTPOUCTB, COOJIOJCHUS MPABUI OXPAHBI TPYAA MPH
pabote ¢ pusnueckumu npudopamMu u 000pyI0BaHUEM.

Oco0eHHOCTh (OPMUPOBAHUS COBOKYITHOCTH 3a/a4 WM3YYCHHS (U3HKHU IS CHCTEMBI
CpeaHero NpoQecCHOHATBLHOTO O0pa30BaHMs 3aKIOYAeTCs B HEOOXOJMMOCTH peah3alliuu
npodeCCHOHATLHON HAaNpaBJICHHOCTH pellaeMbIX 3ajad, ydéra 0coOeHHOCTEeH cdephl
JESITeTBbHOCTH OYAYIIHUX CIEIHATUCTOB.

B pe3ynbrate usyuenus yueOHoro npeamera OYII. 12 duznka oOyyaromuics 10JKeH:

3HATh.

— CMBICII TOHATHH: (u3nyeckoe sBIEHHE, TUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, AJIEKTPOMarHuTHOE TOJ€, BOJHA, (OTOH, aToM, aTOMHOE  fAIpo,
WMOHM3HPYIONINE U3TYUYCHNs, IUIAaHETa, 3Be3/1a, TalakTHKa, BeenenHas;

— CMBICIT (PU3UUECKUX BEJIMYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHla, UMIYJbC, paboTa,
MeXaHUYecKass JHeprus, BHYTPEHHSAS DSHEprus, aOCONIOTHas TemIeparypa, CpeaHss
KHHETHYECKasi DHEPTUS YaCTHII BEIIECTBA, KOJIUIECTBO TEIUIOTHI, SJIEMEHTAPHBINA JIEKTPHUECKHUHA
3apsz;

— CMBICNT (PU3MUYECKMX 3aKOHOB KIACCHYECKOW MEXaHWKH, BCEMHPHOTO TATOTEHUS,
COXpaHEHHsS  JHEepPrHd, HMIIyJbCa H  JJIEKTPUYECKOro  3apsjaa,  TEePMOJWHAMHKH,
3JIEKTPOMArHUTHOM MHAYKIMH, poTodddekTa;

— YCTpPOMCTBO, MPUHIIUT ICHCTBHS U Ha3HauYeHHE (PU3NUECKHUX MPUOOPOB;

— BKJIQJ POCCHUMCKHX u 3apyO€KHBIX YYEHBIX, OKa3aBIIMX HauOoJblllee BIMUSHUE Ha
pa3BUTHE QPUBHKH;

yMeTb:

— TpPOBOAMTH HAOIIOJEHMS, IUIAHUPOBATh W BBINOJHATH AKCIEPUMEHTHI, BBIJIBUTaTh
TUIOTE3bl U CTPOUTH MOJENH, MPUMEHSTHh NOJy4YeHHbIE 3HaHMS MO (GU3MKe Al OObSICHEHHUS
pa3Ho00Opa3HbIX (PU3NYECKHX SIBICHUI U CBOWCTB BEILIECTB;

— MPaKTUYECKH UCIOJIB30BATh (PU3NUYECKUE 3HAHMS,

— OLEHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OPMALINK;

— MHCIIOJIb30BaTh NMPUOOPETEHHbIE 3HAHMS U YMEHHUS JUIsl pElICHUs MPaKTUYECKUX 3a]ad
MOBCEJTHEBHOIN JKM3HHU, obOecriedeHus 0e30MacHOCTH COOCTBEHHOM >KM3HH, palMOHAIbLHOTO
IIPUPOIOIOIB30BaHNUS M OXPAaHbI OKPYKAIOLIEH Cpefbl;



— OmMChIBaTh U OOBSICHATH (DU3MYECKHE SBICHHS M CBOMCTBAa TEl: CBOMCTBAa ra3os,
KUAKOCTEH W TBEPABIX  TeN;  OJEKTPOMAarHUTHYIO  HHAYKIHMIO,  PacHpoCTpaHEHHeE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYCHUE U MOIJIOIIEHNE CBETA aTOMOM,
dotorddexkr;

— OTJIMYaTh TUIIOTE3bl OT HAYYHBIX TEOPHIL;

— JlenaTh BBIBOJBI HA OCHOBE HKCIIEPUMEHTAIBHBIX TaHHBIX;

— TPUBOAUTH MPUMEPHI, TOKA3BIBAIOLIUE, YTO: HAOIIONCHUS U IKCIEPUMEHT SIBIISIFOTCS
OCHOBOHl N1 BBIABIKEHUS THUIOTE3 U TEOpPUM, TO3BOJIAIOT IPOBEPUTH HUCTHUHHOCTh
TEOPETUYECKUX BBIBOJIOB, (HU3UYECKas TEOpHUsS JaeT BO3MOXHOCTh OOBACHATH H3BECTHBIC
SIBJIGHUSI IPUPOJIbI U HAayuHbIE (DAKThI, MPEICKA3bIBATH €Ill¢ HEM3BECTHBIE SABIICHUS;

— MPHUBOAMTH MPHUMEPHI MPAKTHYECKOTO HMCIIOIB30BaHUA (PU3NUECKUX 3HAHHIMA: 3aKOHOB
MEXaHUKH, TEPMOJMHAMMKUA M D3JEKTPOAUHAMMKU B DHEPIETUKE, pAa3JIMYHBIX BUJOB
ANEKTPOMArHUTHBIX W3ITyYEHUH Ui pa3BUTUS PAHo U TEICKOMMYHUKAIIUM, KBAaHTOBOW (PU3UKU
B CO3JaHMH $1JIEPHOM YHEPIETUKH, JIA3E€POB;

— BOCIPUHMMATh M HAa OCHOBE TIOJYYEHHBIX 3HAHUH CAMOCTOSITENIbHO OILIEHHUBATH
uHpopManuio, coxaepkamyrocs B coobmenusx CMU, WHrepHeTe, Hay4YHO-TIOIYJISPHBIX
CTaThsIX.

— TMPUMEHSTH MOJYYCHHbIC 3HAHUS IS pelieHus: GU3NYECKUX 3a/1a4;

— ONpeNeNsITh XapakTep GU3HYECKOTO TpoIiecca o rpaduky, Tadbmuie, GopmyIe;

— U3MEpSThH psil GU3UUECKUX BEITMYUH, IPEACTABISIS Pe3yabTaThl H3MEPEHUH C YyIEeTOM
UX IOTPEIIHOCTEN.

Hcnonp30BaTh NMPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUYECKOH AESITENBbHOCTU U
MMOBCEHEBHOW KU3HU:

— g obecriedeHus] 0€30MaCHOCTU KHU3HEACSITENPHOCTH B MPOLIECCE HCIOIb30BAHUS
TPAHCIOPTHBIX CPEICTB, OBITOBBIX AIIEKTPOTPUOOPOB, CpEeICTB paauo- u
TEJIEKOMMYHUKALMOHHOM CBSI3H;

— OLIEHKM BIMSHHUA Ha OpPraHMW3M 4YelloBeKa M JApYyrue OpraHu3Mbl 3arps3HEHUs
OKpY>Karollen Cpeibl;

— panMoHaIbHOTO IPUPOIOTIOIB30BAHUS U 3AIIUTHI OKPY>KAIOLIEH cpeabl

OcBoenue conepxkanusi yudeOHoro mnpeamera OVII. 12 ®wusuka, obecneynBaer
JOCTUKEHHE CTYIEHTaMU CIEAYIOLUX Pe3yibmamos:

JUYHOCHHBIX:

— YyBCTBO TOPJOCTH M YBAaXEHUS K MCTOPUM M JIOCTH)KEHUSM OTEYECTBEHHOMN
¢usnueckoil Hayku; GU3NUECKH TPAMOTHOE MOBEJCHHE B MPO(PECCUOHATBHOM JEATEIHOCTH U B
OBITY IIpH OOpaleHnH ¢ IpudopaMu U YCTPOICTBaMHU;

— TOTOBHOCTb K TMPOJODKEHHIO 00pa3oBaHMsS U TOBBIIIEHHUS KBATU(PHUKAIMKA B
n30paHHON NpOo(ecCHOHANBHONW NEATENIbHOCTH U OOBEKTUBHOE OCO3HAHUE POIM (PU3UUECKUX
KOMIIETEHITIH B 3TOM,

— yMEHHE HUCIOJIBb30BaTh JOCTHKEHUSI COBPEMEHHON (PU3MUECKON HAyKH;

— (Qu3MYEeCKMX TEXHOJOTUH [UIsi TOBBIIIEHHS COOCTBEHHOTO WHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM MPpodeccnoHaNbHOM e TeIbHOCTH;

— CaMOCTOSATENIbHO JOOBIBaTh HOBbIE Ui ceOsd (U3MUYECKHe 3HAHUS, UCIOJb3ys s
3TOTO JIOCTYIHbIE HCTOYHUKH UH(OPMAIIHH;

— yMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILIEHUSI B KOMaHJE MO PEHICHUIO
00ImMX 3a7a4;

— YMEHHE YIpaBJATh CBOECH IMO3HABATEIBHOW NEATEIbHOCTBIO, IPOBOJUTH CAMOOLICHKY
YPOBHS COOCTBEHHOTO MHTEIIIIEKTYaJIbHOTO PA3BUTH.

MemanpeomMemHuIx:



— HCIIONIB30BAaTh pA3JIUYHBIC BUABI IIO3HABATCIBHOM JAEATEIBHOCTH [UIl PEIICHHUS
¢Gu3nyeckux 3ajad, HPUMEHSATh OCHOBHBIE METOJbl IO3HaHMA (HaOmIoIeHHe, ONUCaHMe,
U3MEpPEHUE, SKCIIEPUMEHT) AJIsl U3YUYEHHUS Pa3IMUHBIX CTOPOH OKPY)KAIOIIEH IEHCTBUTEIBHOCTH;

— HCIIONIB30BAaThb OCHOBHBIE HHTEJUICKTYaJIbHBIE OIEpalMy: IIOCTAaHOBKA 3aJauH,
(dbopMynMpoBaHUE THIIOTE3, aHAIM3 M CHHTE3, CpaBHEHHE, 00O0OlLIeHMe, cucTeMaTh3alus,
BBISIBIICHHE TPUYMHHO-CIIEICTBEHHBIX CBS3€H, MOMCK aHAJIOTOB, ()OPMYIMPOBAHUE BHIBOAOB IS
W3YUYEHHs] PA3JIMYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, (PU3NYECKUX SBICHUH M (PU3NUECKUX
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTAJIKUBATHCA B IpodecCHoHaNbHOM chepe;

— YMEHHE TeHEepupoBaTb MHJEHM M ONpEAesATh CPEICTBA, HEOOXOAMMBIE I UX
peansanuy;

— HUCHOJB30BATh pa3IMYHBbIE MCTOYHHUKH JJIsl MOJMy4deHUs (Qu3MuecKoi uHpopmauy,
YMEHUE OLICHUTH €€ I0CTOBEPHOCTS;

— aHAJIM3MPOBATh U MIPEJCTABIATh HH(OPMALIMIO B PA3JIMYHBIX BUAX;

— IyOJWYHO MPEACTABIATh PE3YIbTAaThl COOCTBEHHOTO UCCIICAOBAHUS, BECTH TUCKYCCHUH,
JOCTYITHO ¥ TApPMOHMYHO COYETasi CoAep kanue u (hopMbl IpeCcTaBsieMoii HHpopMaIum.

npeomemHmoix:

— ¢(hOpMHUPOBAHHOCTD MPECTABICHUN O POJIM U MeCTE (PU3UKHU B COBPEMEHHON HaydIHOU
KapTUHE MMpa; NMOHUMaHUE (PU3MUECKON CYIIHOCTH HaOIoJaeMblXx BO BcesleHHOH siBieHuit;
[IOHMMaHue poiu (U3MKU B (OPMHUPOBAHUHU Kpyrosopa U (yHKIMOHAJIBHOW I'PaMOTHOCTH
YEJIOBEKA IS PELICHUS IPAKTUYECKHX 3a]1a4;

— BJQJICHUE OCHOBOIOJIATAOIIUMH (PU3NYECKUMU TOHATHAMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHM U TEOPUSMH; YBEPEHHOE UCIIOIb30BaHUE (PU3HUECKON TEPMUHOIOTUN U CUMBOJIUKHY;

— BJIQJICHME OCHOBHBIMM METOJAaMHM HAy4yHOrO MO3HAHMS, UCIOJIb3YEMbIMU B (DU3HKE:
HaOJI0ICHNE, OTIMCAaHUE, U3MEPEHHUE, IKCIICPUMEHT;

— yMeHusi oOpabaTbIBaTh pe3yJbTaThl U3MEPEHUH, 0OHAPYKUBATh 3aBUCUMOCTb MEXIY
(bu3NYEeCKUMHU BEIMYUHAMU, OOBSCHAThH MOJIYYEHHBIE PE3YJIbTAThl U JIE/IaTh BHIBOJIBL;

— c(hOpMHUPOBAHHOCTH YMEHUS pelIaTh PU3NICCKUE 3a/1a4H;

— c(hOpMHUPOBAHHOCTb YMEHUSI IPUMEHATh IIOJyYCHHbIE 3HAaHUS [UId OOBSICHEHUS
yCIOBUH NpOTeKaHUs (U3NYECKUX SIBIECHUH B MpuUpoje, B mpodeccuoHanbHOU chepe U Juid
NPUHATHS TPAKTHUECKUX PEIIEHUI B IOBCETHEBHOM KU3HU;

— c(hOpMHUPOBAHHOCTb COOCTBEHHOW  TO3MLIMU O  OTHOUICHUIO K (PU3MUECKOU
uHpOpMaINH, MOITy4aeMON U3 Pa3HbIX HCTOUHUKOB.

[Tnanupyemsble pe3ynbTaThl OCBOEHUS 00111€00pa30BaTeIbHOrO NPEAMETa B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocHoBe PI'OC CO00.

Oco0oe 3HaueHue npeamera umeer npu popmuponanuu u pazsutuu OK u I1K.

Koxn u HanmeHoBaHue [Inanupyemslie pe3ysIbTaThl OCBOCHUS AUCLUIUIMHBI
dop MUDYEMBIX OO6mue [IpenmeTHbIE
KOMIIETCHII I
OK 01. Bei6upars | B uactu tpynoBoro Bocnuranus: | - chopMHpOBaThH
CIOCOOBI pelieHnst 3ajaad | - TOTOBHOCTb K Tpyay, IIPEACTABICHUS O pPOIU U
podecCHOHaTBHOM OCO3HaHUE LIEHHOCTH | MecTe (PU3NKu
JeSITeTbHOCTH MacTepcTBa, TPY10JI00ue; 1 aCTpOHOMHUU B
NPUMEHHUTEILHO k | - TOTOBHOCTH K AKTUBHOW | COBPEMEHHOM Hay4YHOH
Pa3THMYHBIM KOHTEKCTaM JIEATEIILHOCTH TEXHOJIOTMUECKOW | KapThuHE MHpa, 0
¥ COLMANLHOM HANpaBIEHHOCTH, | CHCTEMOOOpasylomen  poiu
CIIOCOOHOCTh MHHIUEPOBATh, | GU3UKH B pa3sBUTHH
IUIAaHUPOBATh U CaMOCTOATENILHO | CCTCCTBCHHBIX HAyK, TCXHHUKH
BBINIOJIHATD TaKyI0 JCATCIbHOCTh;, | U COBPECMCHHBIX TEXHOJIOT UM,
- MHTEpeC K PasnuyHbIM cdepam | O BKIAAE POCCHHCKHX U
npodeccHoHaNBHOM 3apyOeKHBIX YUCHBIX-
JIeATEIbHOCTH, (U3MKOB B pa3BUTHE HAYKH;
- TOHMMaHUE (HU3UUECKOU




OBnazxeHue YHUBEPCATHLHBIMH
yUIeOHBIMH [MO3HABATEILHBIMU
NECUCTBUSIMH:

a)0a30BbIC JIOTHUCCKHUE JICHCTBUS:
- CaMOCTOATEILHO
dbopmynupoBaTh u
aKTyaJIM3HUPOBATh npooemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIUBaTh CYIICCTBEHHBIN
NpPU3HAK WM OCHOBAHUS s
CpaBHEHHUs, Kiaccupukanuu u
000011IeHMS;

- OTpenemsATh
JICATCIIBHOCTH,
napaMeTpel U
JIOCTYKCHMUS;
- BBISBJISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEUUS B
paccMaTpUBaeMbIX SIBICHUSX;

- BHOCHUTb KOPPEKTHBBI B
JIeITEIIbHOCTD, OILICHHUBATh
COOTBETCTBHE pe3ynbTaToOB
LEJISIM, OIICHHUBATh PUCKH
IMOCJICICTBUI NCATCIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIJICHUE pu penieHnn
JKU3HEHHBIX TTPOOIEM

0)0a30BbIe  MCCIIEIOBATEIIbCKUE
IEUCTBUA:

- BIIAJIETh HABBIKAMH  y4eOHO-
HCCIIEIOBATENILCKOW U TPOCKTHOU
JIeITEIIbHOCTH, HaBBIKAMH
paspernieHust mpoosem;

-BBISIBIIATH
CIICICTBCHHEIC
aKTyaJu3upOBaTh 3a/1auy,
BBIJIBUTaTh TUTIOTE3Y ee
pellieHus, HaXOAUTh apryMEHTHI
IUIE  JIOKQ3aTelIbCTBA  CBOMX
YTBEPKACHHIH, 3a7aBaTh
napameTpbl u KpUTEPUN
pelieHus;

- aHATM3UPOBATH TOJIYUYECHHBIE B
xXoze perieHus 3aJa4n
pe3yIbTaThl, KPUTHYECKH
OIICHWBATh WX JOCTOBEPHOCTH,
MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBUSX;

- YMETh TEpPEHOCUTh 3HAHUS B

e
3a/1aBaThb
KpUTEPUU  UX

IIPUYUHHO-
CBA3U u

MIO03HABATENbHYIO u
MPAKTUYECKYIO o0nactu
KHU3HENIEATEIIHOCTH;

- YMCTb HHTCTPUPOBATH 3HAHUA
ns3 PAa3HBIX NpCIAMETHBIX

CYIIHOCTH Ha0JIIOJaeMBIX
SBJICHUI MHKpOMHUDA,
MaKpoMHpa U METaMHpa;

- [MOHUMAaHUE ponu
aCTPOHOMHUHU B TNPAKTHYECKOU
JNEeITENbHOCTH 4YeJIOBEKa U

nalbHeHIeM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, POIU
¢usukn B hopMupoBaHUH
Kpyrosopa u
(byHKIMOHATBHOM
IPaMOTHOCTH 4eJIOBeKa JUIs
peneHus NPAaKTUYECKUX
3ajau;

- copMHpOBATH yYMEHUs

pemarb pacyeTHbIC 3aJa4H C
SIBHO 3aJaHHON (PU3UIECKOU

MO/IEIIBIO, UCTIONB3Ys
buznueckue 3aKOHBI u
MIPUHIIHITEI; Ha OCHOBE
aHajaM3a  YCIIOBHS  3aJlaud
BBIOMPATH (bu3HIECKYIO
MO/IEJb, BBIJICIIATh
¢u3nyecKue BETUYHHBI U
dbopMyIbl, HEOOXOIUMBIE IS
€c  pelIeHus, TPOBOJIUTH
pacyeTsl " OIICHHUBATH
PEaTbHOCTh MOJTyYCHHOTO
3HAYEHUS ¢buznueckoit
BEJIMYMHBI, pemiaTth
KauyeCTBCHHBIC 3a/1a4w,
BBICTpauBas JIOTUYECKH

HEMPOTHUBOPEUYUBYIO IIEMIOUKY
pacCy’IeHHUl ¢ OMopoil Ha

M3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH "
buznueckue SBICHHUS;
BIIAJIETh
OCHOBOTIOJIATAIOIITUMHU

(I)I/I3I/I"ICCKI/IMI/I INOHATUAMHU U
BCIIMYHNHaAMU,

XapaKTEePU3YIOLUTUMU
¢buznueckue MIPOLIECCHI
(CBsI3aHHBIMU c
MEXaHUYECKUM JIBUIKEHUEM,
B3aMOJCHCTBHIEM Ted,
MEXaHUYECKUMHU
KOJICOAHHSIMH W  BOJIHAMH;
ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIIIECTBA,
TETJTIOBBIMHU MPOIIECCaMU;
ANEKTPUUECKUM u
MarHUTHBIM TTOJISIMH,
ANEKTPUUECKUM TOKOM,




obnacreii;

- BBIIBUTATh HOBEIE HJEH,
npeaiaraTh OpUTHUHAJIbHBIC
MOJIXOJIBI U PEIICHUS;
CIIOCOOHOCTh UX HCIIOJIb30BAHUS
B ITO3HABATEJILHON M COIMAIbHOM
MIPAKTHKE.

AJIEKTPOMATrHUTHBIMU
KOJICOAHHMSIMH M BOJIHAMU;
ONTHYCCKUMU SIBIICHUSIMU;
KBAaHTOBBIMH SIBJICHUSIMU,
CTPOEHUEM aTOMa U aTOMHOTO
sapa,  PaauOaKTUBHOCTHIO);
BJIQJICHUE
OCHOBOITOJIaraloIIMHU
aCTPOHOMHUYECKUMU
MOHATHUSAMH, I103BOJISIONINMU
XapakTepu30BaTh MPOLECCHI,
MPOUCXOJSIINE HA 3BE3/aX, B
3BE3/IHBIX CHCTEMaX, B
MEKTaJJaKTUYECKOU  Cpene;
JIBIDKCHHE HEOCCHBIX  Tell,
SBOJIIOLIUIO 3BE3/]1 u
Bcenennoi;

- BJIaJIETh 3aKOHOMEPHOCTSIMH,
3aKOHaMU U TEOpPHUSIMH (3aKOH
BceMupHoro tsarotenus, I, 11
n III  3akonsl HproToHa,
3aKOH COXpaHCHUS
MEXaHUYECKON JHEpruu,
3aKOH COXpaHEHUs HUMITYJIbCa,
MPUHLUI CYNEPIO3ULHN CHII,
MIPUHIIUIT paBHONIPaBHOCTHU

MHEpLUAIbHBIX CUCTEM
OTCUEeTa; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO
CTPOEHHMs BEUIECTBA, I'a30BbIC
3aKOHBI, NIEPBBII 3aKOH
TEPMOJAVHAMUKH; 3aKO0H

COXpPAaHCHHUA OJICKTPHUICCKOIO
Bapﬂﬂa,3aKOH:KyHOHa,33KOH
Owma JJId ydaCTKa ICnu, 3aKOH

Owma TS MMOJTHOMH
ANEKTPUYECKON 1IeNH, 3aKOH
[xoyns - JleHua, 3akoH
ANEKTPOMArHUTHOM

WHIYKIIAW, 3aKOH COXPaHECHUS
SHEPTHUH, 3aKOH
IIPSAMOJIMHEMHOTO

pacnpocTpaHeHuUs CBeETa,

3aKOH  OTPaXCHUSI  CBETa,
3aKOH TIPEIIOMJICHUSI CBETAa;
3aKOH COXPAaHECHHUS DJHEPIHH,
3aKOH COXpaHEHUs HUMITYJIbCa,
3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsna,
3aKOH COXPAaHEHHS MacCOBOIO
yucina, mnocrynarsl  bopa,
3aKOH paannOaKTUBHOI'O
pacnaja); YBEPEHHOE




UCIIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEN npu
aHanu3e (PU3MUYECKUX SIBICHUM
U IIPOLIECCOB.

OK 02. Ucnionb3oBarb

COBPEMCHHBIE

CpeAcTBa INOWCKA, aHaIM3a
u MHTEPIIpETaNN
uHpopManuy, u
UH(OPMAIMOHHBIE
TEXHOJIOTUH TSt
BBITTOJTHEHUS 3amaq
npodeccnoHaTbEHOMI
JEATeIbHOCTH

B obmactu 1eHHOCTH HAay4HOIO
MIO3HAHMUSL:

- ¢(OPMHUPOBAHHOCTh
MHPOBO33PCHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUA HaYKHU u
00LIECTBEHHOMN IIPAKTHKH,
OCHOBaHHOTO Ha  Jauanore
KYJIBTYD, CIIOCOOCTBYIOIIETO

OCO3HAaHHIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MHPE;
-COBEPILEHCTBOBAHUE SI3bIKOBOM
Y YATATENbCKOU KYJIBTYPbI KaK
CPEICTBA B3aUMOACHCTBHUS
MEXy JIFOJIbMU U TIO3HAHUS
MHpa;

- OCO3HAHME LIEHHOCTH HAY4YHOU

JACATCIIBHOCTH, T'OTOBHOCTbH
OCYHICCTBJIATDH IMPOCKTHYIO n
HCCJIICAO0BATCIILCKYHO

JESITEIIbHOCTh WHANBUIYAIBHO U
B TPYIIIIC;

- OBnazieHNe  yHHUBEPCATbHBIMU
V4eOHBIMH  ITO3HABATEIHLHBIMH
JICICTBUSIMU:

B) pabota ¢ uHpopmaImei:

- BJIaJIETh HABBIKAMHU TOTYYEHUS
uH(pOpMallMd U3 HCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSTEILHO
OCYIIECTBIISITh TIOWCK, aHAaJM3,
CUCTEMAaTH3AIHIO "
WHTEpIIpETaui0  WH(OpMAIUN
pa3IMYHBIX BUAOB H  (opMm
MIPEJICTaBIICHHUS;

- CO3/IaBaTh TEKCTHI B PA3IMYHBIX
dbopmarax ¢ y4eToM Ha3HAYCHUS

uHpopMaun " () (S:10)71
ayAUTOPHH, BBIOMpas
ONTHMAIIBHYIO bopmy
IIPEJICTaBICHNS U BU3yalU3alluy;
- OLIEHUBATH JIOCTOBEPHOCTb,

JJCTUTUMHOCTD I/IH(I)OpMaI_[I/II/I , €€
COOTBETCTBHEC IIpaBOBBIM n
MOPaJIbHO-3TUYCCKUM HOPMaAM;

- UCTOJIb30BaTh CpencTBa
UH(POPMAIIMOHHBIX U
KOMMYHUKaI[MOHHBIX
TEXHOJIOTHI B peleHnn
KOTHUTUBHBIX,

-YMCTb YUUTBIBATH I'PAHUIIbI
IMPUMCHCHUA N3YUYCHHBIX

buznuecKux

MOJIEJIEN
MaTepuagbHas TOYKa,
WHEepIUaabHas crucTema

OTCYEeTa, MJICAIbHBIN  Ta3;
MOJIEJIM  CTPOEHHUSI  Ta30B,
JKUJIKOCTEM W TBEPIBIX TeEN,
TOYCYHBIN AIEKTPUYECKUM
3apsii, SAepHas MOJIENb aTOMa,
HYKJIOHHasi ~ MOJEJIb
aTOMHOTO sijipa npu
pereHnu GU3NIEeCKuX 3a1ad.
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KOMMYHUKATHBHBIX n

0pF AHU3AaIIMOHHBIX 3a1a4 C
COOIIOIEHUEM TpeOoBaHMt
BPFOHOMI/IKI/I, TCXHUKNU
0e301IacHOCTH, TUTHCHBI,

pecypcocOepexeHusi, MpPaBOBbIX

U OTHYECKHX HOPM, HOpPM
HH(}pOpMAITMOHHOM
0e301acHOCTH;

-BJIAJICTh HaBBIKAMU
pacmo3HaBaHUs u 3aIUTHI

uHpopmarnuu, UHHOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OK 03. [ImanupoBaTh 1

pealln30BhIBATh
COOCTBEHHOE
npodeccnoHabHOE u
JIMYHOCTHOE pa3BHTHE,
P APUHUMATEITHECKYIO
JIEATENHHOCTE B

npodeccuoHaIbHOU cdepe,
UCTIONIB30BAaTh 3HAHUS 10
(UHAHCOBOH TPaMOTHOCTH
B Pa3IMYHBIX J>KU3HEHHBIX
CHUTYaIUSIX

B oOactu JTyXOBHO-
HPaBCTBEHHOT'O BOCITUTAHMUS:

- copMHpPOBAHHOCTH
HPABCTBECHHOT'O CO3HaHMSI,
STHUYECKOTO TIOBEICHUS;

- CIIOCOOHOCTH OLICHUBATH
CUTYaIIUIO u MPUHUMATD
OCO3HAHHBIE pelIeHus,
OpUEHTHUPYSICh HAa MOpPAIbHO-
HPABCTBCHHBIE HOPMBI "
LEHHOCTH;

- OCO3HaHWE JUYHOTO BKJIaJla B
[IOCTPOCHUE YCTOWUYHBOIO
Oyaywero;

- OTBETCTBEHHOE OTHOIICHUE K
CBOMM  pojuTeasiM W (W)
JIpYTUM qrieHaM CEMbH,
CO3/IaHUI0 CeMBbH Ha OCHOBE
OCO3HAHHOTO TIPUHSTHS

LIEHHOCTEN CEMEMHOM JKHU3HU B
COOTBETCTBUU C  TPAJAULUSIMU
HaponoB Poccuu;

OBnaneHue  yHHBEpCaJIbHBIMU
PETYNATUBHBIMU  JICHCTBUSIMH:
a)caMOOpTaHU3aIUS

- CaMOCTOSITEIIPHO OCYIIECTBIISTD
MO3HABATEIIBHYIO JICATEIHHOCTb,
BBISIBJISITH NMPOOJIEMBI, CTaBUTh U
dbopMynupoBath  COOCTBEHHBIE
3amayn B oOpa3zoBaTelbHON
JESTCIIBHOCTH W JKU3HCHHBIX
CUTYaIUsX;

- CAMOCTOSITETTLHO  COCTABJIATH
IUIaH  peUIeHus MpoOJIeMbI ¢
YYEeTOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEATNIOYTEHU;

- TaBaTh OIICHKY
CUTYaITUSM;
-CIIOCOOCTBOBATH
(hOpMHUPOBAHHIO W TIPOSIBIICHUIO

HOBBIM

- BJIaACTh OCHOBHBIMH
MCTOAaMHU Hay4YHOT'O
IIO3HaHWMA,

HCIIOJIb3YCMBbIMH B (1)I/I3I/IKGI

IIPOBOJIUTH IIpsiMbIE u
KOCBEHHBIE WU3MEPEHUS
(buzmuecKux BEJIUYHH,
BbIOMpas ONTUMAJIbHBIN
croco6 U3MEpPEHUS u
UCIIOJIB3YS U3BECTHBIE
METO/IbI OLICHKHU
NOTPELIHOCTEN  U3MEPEHUH,
IPOBOAMUTH  MCCIEAOBAaHUE
3aBUCHUMOCTEN  (PU3NYECKUX
BEJIMYUH C HCIOJIb30BAaHUEM
IPSAMBIX U3MEPEHUH,
OOBSICHATD MIOJIy4YEHHBIE
pe3yJIbTaThl, UCIIOJIB3YS

¢u3nuecKkue Teopuu, 3aKOHbI

M TOHATHA, M  JeJaTh
BBIBOJBI; co0Ir01aTh
npaBuia 0€30MacHOro Tpyaa
HpI/I HpOBG)ICHI/II/I
UCCIIEJIOBaHU B paMKax

y4eOHOTO »JKCIEepUMEHTa U
y4eOHO-UCCIIeI0BATENbCKOM
JeSITebHOCTH C
HCIOJIb30BaHNEM IU(POBBIX
U3MEPUTENIBHBIX YCTPOICTB U
1a00paToOpHOTO
o0opyoBaHNs;
c(hOpMUPOBAHHOCTh
MIPEACTaBICHUH O

MeTOAax MOJTyICHUS
HAyYHBIX aCTPOHOMHUYECKHX
3HaHUHI

- oBianets (copmupoBaTh
NPEJCTaBICHNs) TpaBUIAMHU
3anucu  (u3nUecKux QGopmys
penbeHO-TOYEYHONH CHUCTEMBbI
o06o3nauennit JI. bpains (mns
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IIMPOKON 3pYIUIIMU B Pa3HbIX

CIIENBIX U  CIIA00BUIALINX

o0nacTsX 3HaHMH, IIOCTOSHHO | OOYYArOLIMXCS).

MOBBIILIATH CBOM

o0pa3oBaTeNbHBIHI u

KYJIbTYPHBIN YPOBEHB;

0)CaMOKOHTPOJIb:

-MCIO0JIb30BaTh MIPUEMBI

pednexcun TUIs OLICHKH

CHTyallud, BbIOOpa  BEPHOTO

pelIeHus;

-yM€Th OLEHHUBATh PHUCKH U

CBOEBPEMEHHO MIPUHUMATH

pelIeHus 10 UX CHUXKEHUIO;

B)OMOLIMOHAIBHBIN ~ MHTEJUIEKT,

MpeIoararmuit

c(hOpPMHUPOBAHHOCTH:

-BHYTpEHHEH MOTHBAIIHH,

BKJIIOUAIOIIEH  CTpeMJIeHHE K

JOCTIDKCHHUIO 1IENW U YCIexy,

ONTUMU3M,  HHHUIIMATUBHOCTD,

yMEHUE JIeHCTBOBATh, UCXOIS U3

CBOHMX BO3MOKHOCTEH;

- SMIIATHUH, BKJIIOUAIOMICH

CIOCOOHOCTh MOHUMATh

HMOILIMOHAIBHOE COCTOSTHUE

JIPYTHX, YyYUTBIBATH €ro IpH

OCYIIECTBIIEHUH KOMMYHUKAIUH,

CIIOCOOHOCTh K COUYYBCTBUIO U

COTIEPEKUBAHUIO;

-COIUATBHBIX HABBIKOB,

BKJIIOYAIOIINX CIOCOOHOCTD

BBICTpAaUBaTh  OTHOIICHUS  C

JIPYTUMU  JIIOJIBMH, 3a00THUTHCH,

MPOSIBIISATE UHTEPEC U pa3peliaTh

KOH(JIKTBI.
OK 04. DddexruBHO - TOTOBHOCTH U CIIOCOOHOCTH - OBJIAJICTh YMEHUSIMA
B3aUMO/ICHICTBOBATh U K 00pa3oBaHUI0 U pabotatb B  Tpymme @ C
paboTaTh B KOJJIEKTUBE U CaMOpa3BUTHIO, BBINIOJIHEHHEM pa3IMYHBIX
KoMaHe CaMOCTOSTEIBbHOCTH u ConMaJIbHBIX pouen,

CaMOOIIPEEIEHUIO; IIAHUPOBATh PabOTy IPYIIIILL,

-OBJIaJIcHIE HaBBIKAMH palOHAJIBHO  PacCIpeaCIATh

y4eOHO-UCCIIEN0BATENBCKOM, ACATCTLHOCTD B

NpOEKTHOH M coumanbHoii | HECTAHIAPTHBIX  CHTYauusx,

JeSITETbHOCTH, aJICKBaTHO OIIEHUBATh BKIIA

OBnafeHne yHUBEPCATbHBIMU Kaxaoro — ms - ydaCTHHKOB

TPYIIBI B pelieHue

0)CoBMeCTHas IESITEIIbHOCTD:

- T[OHMMaTh M MCIOJIb30BaTh
IIPEUMYIIECTBA KOMAaHIHOM U
UHAUBUAYAIbHON paboThI;

- IPUHUMATh 1€ COBMECTHOM
JeSITEIbHOCTH, OpPraHU30BBIBATH
U KOOPJIMHUPOBAThH JIEUCTBUS T10
€€ JIOCTH)KEHHIO:  COCTaBIATh
IJIaH JIEMCTBHUM, PpACIPENEISTh

paccMaTpuBaeMoii poOIeMBbI.
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poiM ¢  y4eTOM  MHEHHH

YYaCTHUKOB o0CyKIaTh
pe3yIbTaThI COBMECTHOM
paboTHI;

- KOOPAUHUPOBATh U BBIIOJIHATH
paboTy B YCIOBHUSIX peajbHOrO,

BUPTYaJILHOTO u
KOMOWHHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYIIECTBIISITh ITO3UTHUBHOE
CTpaTeruyecKkoe TIOBEJICHHE B
Pa3IUYHBIX CUTYaIHsIX,
MIPOSIBIIATH TBOPYECTBO u
BOOOpaKeHUeE, OBITh
WHHITUATHBHBIM

OmiafieHre  yHHUBEPCATbHBIMU
PEryIsSTUBHBIMH JICHCTBUSMMU:
I) MpUHATHE ceOI U JAPYrux
JIOJICH:

- IPUHUMATH MOTUBBI u
apryMeHThl JAPYTUX JIOAeH Mpu
aHaJIn3e pe3yJbTaToB
JeSITeTTbHOCTH;

-IpU3HaBaTh CBOE MpaBO U
IIpaBO  JIpYyrux JIOJEd Ha
OIIINOKH;

-pa3BHUBAThH CIIOCOOHOCTH
NOHUMATh MHp C [O3HUIUHU
JPYroro 4elioBeKa.

OK 05. OcyrmiecTBisTh
YCTHYIO U

MIICBMEHHYIO
KOMMYHHKAIUIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoii denepanuu ¢
y4eTOM 0COOCHHOCTEN
COLIMAJIbHOTO U
KYJIbTYPHOT'O KOHTEKCTa

B o0JacTu 9CTETUYECKOTO
BOCIIUTAHUA.

- OCTETHYECKOE OTHOIIEHHE K
MUDY, BKJIIOYAas ACTETHKY
HaquOl"O TBOp‘-ICCTBa,
npucyiiero Gpusnveckon Hayke;

- CHOCOOHOCTh ~ BOCHPHUHUMATh
paSJ'II/I‘-IHI)IC BUIbI I/ICK}’CCTBa,
TpagullMd U TBOPYECTBO CBOETO
U JpYyrux HapOJAOB, OIIYIIATh
SMOIMOHAIBHOE BO3JICHCTBHE
HCKYCCTBA,

- yOeXKIEHHOCTh B 3HAYUMOCTH
g JAYHOCTH U 00IIecTBa
OTCYCCTBCHHOI'O 58 MI/IpOBOFO
HCKYCCTBA, STHHYECKHX
KYJIBTYPHBIX TpaauLi 51
HApOJHOTO TBOPUYECTBA;
TOTOBHOCTH K CaMOBI)Ipa)KeHI/IIO
B Ppa3HBIX BHJIaX HCKYCCTBa,
CTpeMJ'IeHI/Ie HpOSIBJ'IS[TB
KauecTBa TBOPUYECCKOU JTMIHOCTH;
OBnaneHne yHUBEPCAIbHBIMU

a) oO1eHue:

- yMETh pacro3HaBaTh
buznveckue SIBJICHUS
(mporiecchl) U OOBICHITH HX
Ha OCHOBE H3YYEHHBIX
3aKOHOB: paBHOMEPHOE U
PaBHOYCKOPEHHOE

NpSIMOJIMHEHHOE  JIBUXKCHUE,
cBOOOIHOE  TajJeHHe  Tell,
JBI)KEHUE TI0 OKPYKHOCTH,

WHEpLHUS, B3aUMOJICHCTBUE
Tell, KoJicOaTeIbHOS
JIBUKEHUE, pe3oHaHc,
BOJIHOBOE JIBUKECHHUE;
muddysus, OpOoyHOBCKOE
JIBUKEHUE, CTpOEHHE

KUIKOCTEH W TBEPIBIX TeT,
U3MEHEeHHe oObeMa Tel Npu
HarpeBaHuu  (OXJIAKIEHUN),
TEII0BOE paBHOBECHE,
HcIapeHue, KOH/JICHCAITUS,
IJIaBJICHUE, KPUCTAIUIM3ALINS,
KHUIIEHUE, BIIAYKHOCTh BO3/yXa,
CBSI3b CpEIHEW KUHETHYECKOU
SHEPTUU TETUIOBOTO JIBHXKEHHS
MOJICKYI C  aOCOJIOTHOM
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- OCYIIECTBIATh KOMMYHHKAIIUU | TEMIIEPATypOH,  IIOBBIILIEHUE
BO BCeX cpepax KU3HH; JaBJICHUS  Tasa Ipu  €ro
pacno3HaBaTh HeBepOanpHbIe | HATPEBAHUM B 3aKPBITOM
cpeacTtBa OOIIEHUs, TMOHUMATH | COCYIE, CBSI3b MEXTY
3HAYE€HUE COLMAIBHBIX 3HAKOB, | HapaMCTpaMu COCTOsHHA ra3a
pacrio3HaBaTh MPEATIOCHUIKH | B H30IponecCax;
KOH(QUIMKTHBIX ~ CUTyaluil  u | DJIEKTpHU3alus Ten,
CMSTr4aTh KOHQIUKTHI; B3aMMOJICHCTBUE 3apsn0B.,
- Pa3BEPHYTO U JOIMYHO u3jarars | HarpcBaHue HPOBOHH%Ka c
CBOIO TOUKY 3peHus c | TOKOM, B3alMOJIeIiCcTBHE
UCII0JIb30BAHNUEM A3BIKOBBIX | MAIHHUTOB,
CPEICT. DNICKTPOMATHUTHAS HHIYKIIHS,
JECTBUE MAarHUTHOIO II0JIS
Ha IPOBOJHMK C TOKOM U
JBUKYIIUICS 3aps,
AJIEKTPOMAarHUTHBIE
KoJieOaHMs u BOJIHEI,
MPSIMOJIMHENHOE
pacnpocTpaHeHHe CBeTa,
OTpakCHHUE, IIPEJIOMIICHUE,
uHTephepeHrs, AU(PaKIH
" HOJIIpU3aL s CBeETa,
Jucnepcus CBETa;
dboTosnekTpuueckuii 3P EKT,
CBETOBOE JaBJICHUE,
BO3HUKHOBEHUE JIMHEHYATOIO
CIEKTpa aromMa BOJOpOJA,
€CTECTBEHHAs
MUCKYCCTBEHHAs
pPaZOaKTUBHOCTD.
OK 07. CogeiicTBoBath B obmactu  skomormueckoro | -  chopMHpOBaTh  YMEHHUs
COXPAHEHHUIO BOCIIUTAHUS: IPUMEHSTD IIOJIy4YEHHBIE
OKPY>KaoIlEel Cpesl, - ¢(hOpMUPOBAHHOCTb 3HAHUS
pecypcochepexeHuro, DKOJIOTMYECKON KyJbTYpHI, | [UII  OOBSACHEHUS  yCJIOBHUM
NPUMEHATH 3HAHUSA 00 IIOHUMaHHNE BIUSHUS COLMAJIBHO- | TPOTCKAHMUSA buznyeckux
H3MCHCHUH KIIIMATa, DKOHOMHYECKHUX IPOLECCOB HAa | ABJICHUM B MNPHUPOAE U JUIA
TIPUHITATIET OEPEXITHBOTO COCTOSIHHUE HIPUPOIHON U | TIPUHATHS HPaKTUYECKHUX
HPOU3BONICTEA, COL[MANIHON CpEbl, OCO3HAHWE | pelleHHil B  IIOBCEIHEBHOM
3q)(1)eKTHBH9 ACMCTBOBATE | rhoGanpHoro XapaKkTepa | )KU3HW AN obecredyeHus
B {IpE3BBITAMHDIX HKOJIOTUYECKUX MPobieMm; 0€3011aCHOCTH npu
CUTYaLUsAX
- [JIaHUPOBAHUEC U | obpamieHUn ¢ OBITOBBIMH
OCYLICCTBICHHE  ACHCTBUH B | npuOOpaMH M TEXHMYECKUMH
OKpYKAIOIIeH Cpe/ie Ha OCHOBE | ycTpoifCTBAMM,  COXPAHEHMS
3HaHUA  LEeJIed  YCTOMYMBOIO 3JI0POBBS M COOITIOICHHUS HOPM

pPa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENPUATUE IECHUCTBUH,

TIPUHOCSIITIX Bpel
OKpY>Karolleu cpere;

- YMEHUE MPOTHO3UPOBATH
HEeOIaronpusITHbIE
JKOJIOTUYECKHE MOCTIECTBUS
NPEANPUHUMAEMBIX  JEHCTBUH,
MpeAoTBpalaTh Ux;

pacipeHue OTIBITA

AKOJIOTUYECKOTO TMOBEJICHUS B
OKpYXKaroleun cpene;
MOHMMaHUe HeO00XOIUMOCTH
MMPUMCHCHUA ,ZIOCTI/I)KeHI/Iﬁ
GU3MKM W TEXHOJOTHH s
paroHaIbHOIO
MPUPOOTOIB30BAHMUS.
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NESITETPHOCTH ~ JKOJIOTHYECKOM
HANPaBIIEHHOCTH HA  OCHOBE
3HaHWH Mo (pu3uKe.

IIK 1.2. [TpousBoauth
TEXHUYECKOe
00CITy>)KUBAaHHE U PEMOHT
MOJIBIDKHOTO COCTaBa
KEJIe3HBIX JIOPOT B
COOTBETCTBUH C
TpeOOBaHUSIMHU
TEXHOJOTHYECKHUX
MIPOLIECCOB.

- KOOPJIMHUPOBATh W BBITIOJIHSITH
paboTy B YCIOBHUSIX peajbHOro,

BUPTYaJIBHOTO u
KOMOMHHPOBAaHHOTO
B3aUMO/JICICTBHUS;

-HMCII0JIb30BaTh IIPUEMBI
pednexcun VIS OILICHKH

CUTyalluu, BbIOOpa  BEpPHOIO
pelIeHus;

-yM€Th OLIEHWBATb PHUCKU U
CBOEBPEMEHHO MIPUHUMATH
pElICHHUS [0 UX CHUXKEHHUIO.

chopMupoBaTh YMEHHUS
IPUMEHSITh MOJTy4YeHHbBIE
3HAHUS

I E: OCYIIECTBIICHUS

KOHTpOJISL paboThl yCTPOMCTB
JOKOMOTHBA.

1.4, Kosin4ecTBO YacoB HA OCBOEHHE NMPOrpaMMbl MpeMeTa:

MaKCUMalIbHOU ydeOHOU Harpy3ku oOydatomerocs 208 4acos, B TOM 4ncie:
00s13aTeNbHON ayIMTOPHON yueOHOI Harpy3ku odydaromierocs 138 yacos;
camocrosiTenbHas padora odydaromerocs 70 gacos.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

OVII1.12 ®uszuka

2.1. O0beM yueOHOro npeaMerTa M BUAbl y4eOHOM AeATeIbHOCTH /sl CIeUATbHOCTH:

Bua yye0Hoii nesite1bHOCTH

O0LeM yacoB

MaxkcumanbHasi yueOHasi HATPy3Ka (Bcero) 208
Oo0s13aTesibHAsI ayIMTOPHAN YUeOHasi HArpy3Ka (Bcero) 138
B TOM YHCJIE:

- JIGKLIUHU, YPOKH 80
6 MOM Huc/ie npophecCUOHATbHO-0PUECHMUPOBAHHOE COOEPICAHUE 26
- IPAKTUYECKHE 3aHATHUS 40
8 MOM uucjie nPOPecCUOHANLHO-0PUCHIMUPOBAHHOE COOCPICAHUE 6
- 7a00paTOPHBIC 3aHATHUS 18
6 MOM Huc/ie npopecCUOHATbHO-0PUCHMUPOBAHHOE COOEPICAHUE 12
CamocTosiTeibHast padoTa o0yuaronierocs (¢.p.+ u.u.): 70

[TpomexyTouHas artectaius B hopMe dK3aMeHa
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2.2. TEMATUYECKHWH IVIAH U COAEP)KAHUE YYEBHOI'O ITPEJIMETA OYI1.12 ®usuka

Ne | HaumeHoBaHue Tema yueOHOro 3aHATHUSA U CO/IeP:KAHUE Y4eOHOT0 MaTepuaJia, O0bem | @opmupyem | YpoBeHb
n\n | pa3iesoB JIabopaTOpHbIE U MPAKTHYeCKHe 3aHATHS, CAMOCTOsITeIbHAasI padoTa 4acos ble 001IMe | YCBOCHHA
CTYI€HTOB (Npu HAIUYUL) KOMIIeTeHIIH
U
1 2 3 4
1-2 Beenenue Pu3uka — pyHraMeHTaNIbHAs HayKa 0 IpUpPoOJe. 2 OK3 1
®duszuka — (yHIaMeHTalbHast HayKa o pupoje. EcTrecTBeHHO-HAYUHBINH METO OK5
MO3HAHMS, €T0 BO3MOKHOCTU U TPAHUIIBI IPUMEHUMOCTHU. DKCIIEPUMEHT U
Teopus B MPOLIECCe MO3HAHUA MPUPOoAbl. MoaenupoBanue GU3NYECKUX SIBICHUN
1 npoueccoB. Poiib sKcriepuMenTa U TEOPUH B MPOLIECCE TO3HAHUS PUPOIBIL.
®uznueckas BenmunHa. Pu3nueckue 3aKoHbl. [ paHULbl IPUMEHUMOCTH
¢busnveckux 3aKoHOB U Teopuid. [IpuHnmmn coorBercTBus. [lonsarue o
¢busnueckoil kaptune mupa. [lorpenrtHoctu n3MepeHnit pU3NUIECKUX BEJITHUMH.
3-4 ®u3uKa ¥ MeTOAbI HAYYHOI0 MO3HAHHUS. 2 1
Copepxanue yueOHOTO MaTepuana
3HaueHue (U3MKH MPU OCBOECHUM CHEIHAIBHOCTH TexHHuYeckas SKCITyaTalus
MIOJIBU’KHOTO COCTaBa JKEJIE3HBIX JOPOT.
Bneaynuropnas camocrosaTenbHas paboTa 00yJaronuxcs: 6
IMoaroToBuTH cO00IIEeHHUsI TI0 TeMe: «Dusnueckas kapruHa Mupa» (1 gac)
HoaroroBurh coodmenus mno reme: «dusnka B cnenquanibHOCTH TeXHUYECKas IKCIUTyaTalus MOABUKHOTO
cocTaBa kele3HbIX 1opor» (1 gac)
NuauBuayanbublii npoekT (4 yaca)
Paszpnen 1 OCHOBBI KHHEMATHKH. 4 OK 01 1
5-8 Mexanunka Copep:xanne yueOHOTO MaTepuana OK 02
Mexannveckoe JBM>KEHUE U ero BUubl. MaTepuanbHas Touka. OTHOCUTENBHOCTh OK 04
MeXaHUYecKoro ABuxkeHus. Cucrema orcueta. [[pyHIIMI OTHOCUTENBHOCTH OK 05
INanunes. CnocoObl onucanus ABvkeHus. Tpaekmopus. [lymo. Ilepemewenue OK 07
Jnoxomomusa. PaBHOMEpHOE NIpsSIMOTMHEHOE BIKeHHE. CKOPOCTb. K 1.2

MrHoBeHHasi U CpeiHss CKOpOCTU. Y ckopeHue. [Ipsamonuneiinoe ABUKEHHUE C
MIOCTOSIHHBIM YCKOpEHUEM. [[BHKeHHUE ¢ MOCTOSHHBIM YCKOPEHHEM CBOOOIHOTO
naseHus. Pagnomeproe osudicene mouku no OKPYICHOCMU, Y2l08ds CKOPOCHb
nokomomusa. llentpoctpemurenbHoe yeckopenne. Kunemaruka abcotoTHO
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9-11

12-13

14-15

16-17

18-19

20-21

22-23

24-25

TBEPAOTO TCIaA.

OCHOBBI TMHAMMKH.

Copepxanue yueOHOro MaTepuana

OcHoBHas 3aaua quHamuku. Cuna. Macca. 3akonbsl Mmexanuku Herotona. Cuiibl
B npupoe. Cuia TSHKECTH U Crjla BCEMUPHOTO TSATOTEHHUS. 3aKOH BCEMUPHOTO
tarotenus. [lepBas kocMuyeckas CKOpOCTh. JIBH)KEHHE IIAHET U MaJIbIX TeJ
Conneunoii cuctembl. Bec. HeBecomoctb. Cuibl ynipyroctu. Cuiibl TpEHUS
KOJIECHOM MapBbl.

JlaboparopHoe 3ansaTue Ne 1.
CoxpaHeHne MeXaHMYECKOIl JHEPruM NMPH JIBUKEHUH TeJIa MoJ JeiicTBueM
CHJI TSKECTH M YIIPYTOCTH.

Jlabopamopnoe 3anamue Ne 2.
H3yuenue ocobennocmeit cuivl mpenus (CKObHCEHUS).

3aKoHBI COXpaHEeHHUsI B MeXaHUKe

Coneprxanue yueOHOro MaTepuaa

Nmnynee Tena. Umnysbse cuiibl. 3aK0H COXpaHEHUs! UMITyJIbca. PeakTuBHOE
nBkeHne. Mexanuueckas paboTa u MOIHOCTh. KuHeTnyeckas sHeprus.
[ToTeHunanpHas 3Heprus. 3aKOH COXpaHEHMsI MexaHU4ecKol sHeprun. Pabora
CHJIBI TSDKECTH U cuibl ynpyroctd. KoncepsarusHble cuibl. [Ipumenenne
3aKOHOB coXpaHeHus. Vcnonb30BaHne 3aKOHOB MEXAHUKU AJ11 O0OBSCHEHUS
JIBYDKEHUS] HEOECHBIX TeJ U JJIsl pa3BUTUSI KOCMUYECKUX UCCIIE0BAaHUH, TPaHUIIBI
IIPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.

IIpakTnyeckoe 3ansaTHe Ne 1. M3yyeHnne 3aK0HA COXPAHEHHMS MMITYJIbCA.

N

JlaGoparopHoe 3ansitue Ne 3.
CpaBHeHHe pa0oThbI CHJIbI C ©3MEHEHHEM KHHEeTHYEeCKOI YHePTruM.

IIpakTnueckoe 3anaTne Ne 2. MexaHuka.

N

IIpakTHyeckoe 3ansaTHe Ne 3. MexaHuka.

BaeaynutopHas camocTosiTenibHas paboTa 00y4yaromuxcs:
H3rorosienne Tadaun no kuaemaruke (1 gac)

IToaroroBuTh co0OmIEeHUs 110 TeMe: «Cuibl B ipupoae» (1 yvac)
Pemuthb 3agaum Ha Temy: «Jlunamuka» (1 gac)

3anoaHuTh TabaMIy Ha TeMy «DHeprus» (1 yac)
WuauBuayaabHbIii MpoekT (6 4acoB)

10

26-29

| OcHOBBI MOJIEKY.ISIPHO-KHHETHYECKOI TEOPHH.

OK 01
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30-31

32-37

38-41

Mouexyasipaas ¢pusuka
U TePMOJANHAMUKA

Coneprxkanne yueOHOT0 MaTepuasia

OcCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOW Teopuun. Pazmepsl u macca
MOJICKYJI ®  atoMoB. bpoyHoBckoe  nBwkenue. Cuibl W DHEPrus
MEXMOJICKYJISIPHOTO B3auMojieicTBUg. CTpOeHHE Ta3000pa3HbIX, KUAKUX U
TBepAblX Tes. WnpeanbHwiii ra3. [laBnenwe raza. OCHOBHOE YypaBHEHHE
MOJICKYJIIPHO-KUHETUYECKOM Teopuu Ta3oB. TemiiepaTypa M €€ H3MEpEeHue.
TepmoauHaMuueckas IIKaja TeMIepaTypbl. AOCOMIOTHBIA HYJIb TEMIIEpaTyphl.
Temneparypa 3Be311. CKOPOCTH ABUKEHUS MOJICKYJI U UX U3MEPEHHE. Y paBHEHHE
COCTOSIHMS MJIeabHOTO ra3a. M3ompomecchl u ux rpaduku. ['a3oBbie 3aKOHBI.
MoutsipHast ra3oBasi IOCTOSTHHAS

IIpakTnueckoe 3ansaTue Ne 4. U3yueHue u3onpoiueccos.

OCHOBBI TEPMOAMHAMUKH.

Copep:xanue yueOHOT0o MaTepuana

BHyTpeHHsIs SHEprus CUCTeMbl. BHyTpeHHssT SHEeprus ujaeanpHoro raza. Pabora
W TemaoTra Kak (opMbBl Tepemayd  SHEPruu. TemIoeMKOCTh. Y eibHas
TeroeMKocTh. KonnuecTBo TemioTel. YpaBHeHHE TersioBoro OanaHca. [lepBoe
Hayamo  TEePMOAMHAMHMKH.  AuabaTHBIM  TIpoIecc. Bropoe  nHauwano
TepMoJuHaMUKU. [[puHIIMT EHCTBUS TEIIOBOM MalIuHbI. TenaoBbIe JBUTATEIIH.
KIIJl renmoBoro asuratesns. Xona0AuiabHble MallMHbL. OXpaHa NpUupoJIbl.

ArperaTHble cOCTOSIHUS BellecTBa U ¢Ga3oBblie nepexo/bl.

Copepxanne yueOHOTO MaTepuana

Wcnapenue u xonaeHcanus. HaceleHHbli nap u ero cBoiicTBa. Abconromuas u
OMHOCUMENbHASA 81IANCHOCMb 6030yXa. IIpnbopsl s onpeaeneHns BIAXHOCTU
Bo3ayxa. Touka pocel. Kunenue. 3aBUCMMOCTb TeMIEPATYpPbl KHUIIEHUS OT
naBieHusd. Kpurnueckoe COCTOSIHME BEIIECTBA. XapaKTEPUCTHUKA KHJKOIO
COCTOSHMS  BemecTBa.  [IOBEpXHOCTHBIA  CIOM  KUAKOCTH.  DHEPIus
IIOBEPXHOCTHOTO cjodA. bmwkHuil mnopspok. [losepxnocmuoe HamsdiceHue.
Cmauueanue. Henenusi Ha 2epaHuye HCUOKOCMU C  MEEPOLIM  MENOM.
Kanunnsapuele sBineHus. XapaKTepUCTHKAa TBEPAOTO COCTOSHUS BEIIECTBA.
Kpucmannuueckue u amopguvie men. Yupyrue cBOWCTBa TBEPHAbIX Tel. 3aKOH
I'yka. Mexanuueckue cBoiicTBa TBepAbix Ten. [lmactuueckas (octatouHas)
nepopmarusi. Tennogoe pacwupenue meepovix men U HCUOKOCHEU.
Kosgpguyuenm  numneiinoco  pacwupenus.  Kosgpduyuenm — o06vémnozo
pacwupenus. Yuem pacwupenusi 6 mexnuxe. Ilnasnenue. Yoenvnas mennoma

OK 02
OK 04
OK 05
OK 07
IIK 1.2
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42-43

44-45

46-47

nnasnenus. Kpucrammmsanus. [lpakmuueckoe npumenenue 6 NOBCECOHEBHOU
JHCUZHU PUBUYECKUX 3HAHUL O CBOUCMBAX 24308, JHCUOKOCMEU U MEepOblX mell

IIpakTuyeckoe 3ansiTue Ne 5. ArperatHpie COCTOSIHUSI BelleCTBA.

Jlabopamopnoe 3anamue Ne 4. Onpedenenue enaxcnocmu 03oyxa.

IIpakTuyeckoe 3ansiTue Ne 6. Mosiexkyjasipaasi pM3uKa 1 TEPMOIUHAMHUKA.

NN

N

BueaynutopHas camoctosiTenbHasi paboTa 00y4yaromuxcs:

3anoaHuTh TabauIy 1o Teme: «M3omnponecce» (1 gac)

3anoaHuThb Tadauny no teme: «TepmoaunHamukay (1 gac)

I[MoaroroBUTH Mpe3eHTALMIO Ha TEMY: «AnabdaTHbIi mporecc» (1 gac)

IMoaroToBUTHL COOOIIEHNS HA TEMY: «3HAUCHUE BIAKHOCTH B MpUpojie U TexHuke» (1 vac)
HNuauBuayanbHblii npoekT (6 yacos)

48-52

53-54

55-59

Paznen 3
DJIeKTPOAUHAMMKA

JJIeKTpuYecKoe moJie.

Copep:xanue yueOHOro MaTepuana

Onexmpuueckue 3apsaovl. IAEMEHTAPHBINA IICKTPUUCCKUH 3apsl. 3aKoH
coxpanenus 3apaoa. 3axon Kynona. dnexTpuueckas MoCTOSHHAS.
Onexrpudeckoe moie. HanpsokeHHOCTH anekTprdeckoro nois. [puHnmn
Cynepno3uiuu nojeul. [lpogoonuxu 6 snexkmpuieckom noie. Jusiekmpuxu 6
anekmpuueckom none. Ionapuzayus ousnekmpukos. Pabora cun
ANEKTPOCTATUUYECKOTO oS [lomenyuan. Pasnocms nomenyuanos. Céssw
MedAHCOY HANPSHCEHHOCMBIO U PA3HOCMbBIO NOMEHYUAN08 INEeKMPULECKO20 NOJIAL.
Onexmpoemxocms. Eounuywl snexkmpoemrxocmu. Konoencamopwi. Coedunenue
KOHOEeHCcamopos 8 bamapero. dHepausi 3apadceHHo20 KOHOeHcamopa. JHEPrust
ANEKTPUYECKOTO MO [IpumeneHue KonoeHcamop 6 pabome 10KOMOMUBA
Mmenjioeo3a.

IIpakTnyeckoe 3ansaTHe Ne 7. DjieKkTpHUecKkoe moJie.

3aKOHBbI MOCTOSIHHOTO TOKA.

Copep:xanue yueOHOTO MaTepuana

YcnoBust, HEOOXOIUMBIE JUTIT BOSHUKHOBEHHS M TOJAEPIKAHUS DIEKTPHUECKOTO
toka. Cuia TOKa M IUIOTHOCTh TOKa. 3akon Oma 011 yuacmka yenu.
3asucumocms  neKMpuUYEcKo20 CONpomusienus om mamepuand, ONUHbL U
nI0WAOU NONEPEeyHO20 CeyeHUs NPOBOOHUKA. 3ABUCUMOCTbL DIIEKMPULECKO20
conpomuenenus — NPOBOOHUKO8 — om  memnepamypvl.  TemnepamypHuvlil
koappuyuenm conpomusnenus. Ceepxnpogooumocms. Paboma u mownocms

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
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60-61

62-63

64-65

66-67

68-69

70-71

nocmosnHoco moka. ITennogoe Oeticmseue moka. 3axou [ocoyia— Jlenya.
Onexmpoosudicywas cuna ucmoynuxa moka. 3axon Oma 015 NONHOU yYenu.
Onexmpuueckue yenu. IlapannenvHoe u nociredosamenvHoe coeOuHeHue
npogooHukos. 3akonvl Kupxeogpa ons  yzna. CoeduHnenue UCTMIOYHUKOS
9JIeKMPUYECKOoLl dSHepeul  bamapero.

HpaKaneCKoe 3anaTue Ne 8. 3aKOHBI MOCTOAHHOTO TOKA.

IIpakTuyeckoe 3anaTue Ne 9. Onpedenenue mepmuueckozo KoIhppuyuenma
COnpomusiIeHUs Meou.

IpakTuyeckoe 3ansaTue Ne 10. Hzmepenue 3/]C u enympenneco
CONpOMuUBIeHUA UCMOYHUKA MOKA.

Jlabopamopnoe 3auamue Ne5. Hzyuenue 3aKkoH06 nociedosamenbHo20 u
napanienbHozo0 coeOUHeHull RPOOOHUKOS.

Jlabopamopnoe 3auamue Ne6. Hccnedosanue 3agucumocmu MougHocmu
JIAMRbl HAKAIUGAHUS OM HANPANCEHUA HA €€ 3aXcumd.

IIpakTnueckoe 3ansaTHe Ne 11. 3aKOHBI IOCTOSIHHOIO TOKA.

Bueayauropnast camoctosiTenbHast paboTa 00y4yaroumxcs:

Pemuth 3apaum Ha TeMy: «3akoHa Kynona» (1 gac)

Pemuts 3anauu Ha Temy: «lloTeHimana, HanpsiKeHUs!, pabOTHI AJTEKTPUIECKOTO MoJis» (2 yaca)
IMoaroroBuTH COOGIEHHE 110 TeME: «DIEKTPUUECKUN TOK B MOEH KU3HU» (2 yaca)

Pemuts 3apa4u Ha Temy: «3akoH Omay (1 ygac)

Pemntsh 3anaun Ha TeMmy: «CoequHeHre MpoBOAHUKOBY (1 dac)

Pemuts 3anauu Ha Temy: «Ha 3axon [xoymns — Jlenna» (1 gac)

NuanBuayanbHblii npoekT (6 4acoB)

14

72-75

76-79

JJIEKTPUYECKHH TOK B PA3JIMYHBIX Cpefax.

Copep:xanne yueOHOTO MaTepuana

ONeKTpUYeCKHuii TOK B MeTaulaX, B DJEKTPOJMTAaX, Tra3ax, B BaKyyMe.
Onexmponus. 3akon snexmponusa Dapaoes. IneKmpoOXUMUUECKUl IKEUBALEHM.
Buowi  2azosvix  paspsioos.  TepmodnekTpoHHas ~— ommccus.  [lnma3ma.
Onexmpuyeckuti mok 6 noaynpogoonuxkax. CoOOCTBEHHass W IpHUMEcCHas
npoBoaumoctd. P - n  mepexon.  [lpumenenue  noaynpo8oOHUKoS.
Tlonynpogoonuxosvie npubopul 6 pabome 10KOMOMUBA MENTI0B03d.

MarnuTtHoe moJie.
Copep:xanne yaeOHOro MaTepuana

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
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BekTtop uwHAyKnuuM MarHUTHOro nosis. HampsKeHHOCTh MAarHWTHOIO MOJIS.
JlelicTBU€ MArHUTHOTO TIIOJ Ha NPSAMOJIMHEWHBIM TPOBOJAHUK C TOKOM.
B3aumopeiicteue TokoB. Cuna Awmmepa. [Ipumenenue cwiibl Ammepa B paboTe
JIOKOMOTHBA. MarautHbelii TOTOK. PaboTa mo mepeMenieHno MpOBOJHUKA C
TOKOM B MarHUTHOM IMoJji€. [[eficTBMe MarHuTHOTO NOJI Ha ABMKYILUUCA 3apsl.
Cuna Jlopenma. IIpumenenme cuinbl JlopeHna B paboTe JTOKOMOTHBA.
Onpenenenue yaeiabHOTO 3apsiia. MarHUTHbIE CBOMCTBA BellecTBA. MarHuTHas
npoHunaemMoctb. ConHeyHasi akTUBHOCTh U €€ BIUSHUE Ha 3eminto. MarHuTHbIe

Oypu.

80-83 DJIeKTPOMATHUTHAS MHTYKIMA. 4
Copep:xanue yueOHOr0o MaTepuana
SBnenne  snexkrpoMarHUTHOM — uHAykuuu.  IIpaBuno  Jlenma.  3akonH
3JIEKTPOMAarHUTHOM MHAYKIMH. Buxpesoe anexkrpuueckoe noiue. IC unaykuu
B JIBWKYIIUXCS TPOBOJHHKAX. SIBIeHHE CaMOMHIYKIWW. HWHIYKTHBHOCTD.
DHeprus MarHUTHOTO MOJS ToKa. B3auMOCBS3b 3NMEKTPUUYECKHMX U MArHUTHBIX
noJiel. DIEeKTPOMarHuTHOE 1oJie

84-85 IIpakTnyeckoe 3anaTre Ne 12. MarautHoe moJie. 2

86-87 IIpakTuyeckoe 3ansatue Ne 13. H3yuenue senenusn 31eKmpomMazHuUmMHOl 2
UHOYKYUU.

88-89 IpakTuuyeckoe 3ansiTue Nel4d. MaruuTHoe nmoJie. JIeKTPOMArHUTHAS 2
HHIYKIHSL.

90-93 Pa3znen 4 Mexannveckue KoJieOaHus M BOJHBI. 4 OK 01

Koneb6anust n BOJIHBI Copepxanne yueOHOTO MaTepuana OK 02

KonebarenpbHoe  nBwkenue. ['apmonmyeckue  konebanus.  CBoOoOgHBIC OK 04
MexaHudeckue Konebanus. IlpeBpaieHue 5»Hepruum Npu  KosebaTelnbHOM OK 05
JBIDKECHUH. CBoOoHbIE 3aTyXaroume MEXaHUYECKHE KOJIeOaHMsL. OK 07
Marematnueckuii ~ MasATHUK.  lIpyXuUHHBII ~ MasATHUK.  BBIHYXIEHHBbIE K 1.2
MexaHudeckne kojeOanus. Pe3onanc. [lomepeuHble W TPOJOJIEHBIC BOJHBI.
XapaKTepHCTUKU BOJHBI. 3BYKOBbIE BOJIHBI. YIIBTPa3BYK U €ro MPUMEHEHHE

94-97 InekmpomazHummnsvle KONeOAHUA U BOJIHL. 4

Copep:xanne yueOHOTO MaTepuana

CB0OOIHBIC AIIEeKTpOMArHuTHBIE KosieOanwust. [IpeBpaieHue sHeprun B
kosnebaTenpbHOM KOHTYpe. Popmyna ToMcona. 3aryxaromiue 31eKTPOMarHUTHbIS
KoseOaHusl. [ enepamop He3amyxanuux 1eKmpoMacHUMHbLIX KOAeOaHUl.
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Buvinyoicoennvie snekmpuueckue koneoanus. llepemennwviti mox. I enepamop
nepemenno20 moka. Emkocmuoe u unoyKmuerHoe conpomueienus nepemenHo2o
moka. Axmuenoe conpomusnerue. 3akon Oma 01 d1eKmpudecKol yenu
nepemenHoz2o moxa. Paboma u mownocme nepemennozo moka. Pesonanc 6
anekmpuueckou yenu. Tpancgpopmamopuwl. Toxu evicoxou wacmomol. Ilonyuenue,
nepeoava u pacnpeoeinenue d1eKmpodxHepeuu. IIEKTPOMArHUTHOE TOJIe KaK
0COOBIN BU MaTepuu. DJIEKTPOMarHuTHbIC BOJIHBI. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. BuOparop I'epua. OTKpBITHIN KOJIeOATENBHBIA KOHTYD.
N3o6perenue pagno A.C. llonoBeim. Ilonamue o paduoceasu. Illpunyun
paouoceazu. llpumenenue 31eKmpomMazHUMHBIX 60JIH.

98-99 Jlabopamopnoe 3anamue Ne7. Hzyuenue padomur mpancgopmamop. 2
100- IpakTuyeckoe 3ansaTue Ne 15. KosiebaHus1 M BOJIHBI. 2
101
BHeaynuropHas camocTosiTesibHasg paboTa 00yJarommxcs: 12
3anoaHuTh Tadauny Ha temy: «Konebanus» (2 gaca)
3anoqHuTH Tadauny Ha Temy: «PaanoBonHb» (2 yaca)
IMoaroroBuTh coobmenus Ha temy: «Tpancopmaropy (1 gaca)
IMoaroroBuTs pedepar Ha Temy: «M306perenue paaro A.C. [TomoBeim» (1 waca)
NuauBuayanbHblil mpoekT (6 4acoB)
102- Paszgen 5 OnTuka IIpupona cBera. 4 OK 01
105 Coneprxanne yueOHOT0 MaTeprana OK 02
Toueunblii uctounuk cBeta. CKOpPOCTb pacHpOCTPAHEHUS CBETA. 3aKOHBI OK 04
OTpaXkeHUs M IpenoMieHus cBera. CoilHe4YHble U JyHHbIE 3aTMeHud. [IpuHimn OK 05
I'oiirenca. Ilonnoe otpaxenue. Jluusel. IlocTpoenne n3o0paxeHus B JIMH3AX. OK 07
dopmysia TOHKOW JIMH3bI. YBEIWYEHUE JUH3BL. [71a3 Kak onTUYecKas cCUcTeMma. K 1.2
Onrtuueckne mpuOopel. Temeckombl. Cuna cBera. OCBEMIEHHOCTh. 3aKOHBI
OCBELLIEHHOCTHU
106- Jlabopamopnoe 3anamue Ne§. Onpedenenue noxazamens npeaoOMAeHUS 2
107 cmekna.
108- BosaHoBbIe CBOIicTBA CBeTA. 4
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111

112-
113

114-
115

116-
117

Copepxanue yueOHOro MaTepuana

Wutepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jyueidl. MHTepdepeHuus B
ToHKuX IuieHkax. Konbia Helotona. Vcnonb3oBanue uHTepdepeHnd B HayKe U
texuuke. udpakmus csera. Audpaxmus Ha menu B HapaieNbHBIX JIydax.
Hudpakimonnas pemerka. Ilonspuzanust momnepeunbix BosH. [lonspuzanus
ceera. JlBoitHoe nydenpenomiieHue. Ilonspouasl. Jucnepcus cBera. Bunbl
n3nydyennii. Bunbl cnektpoB. CrnekTpbl ucmyckaHusi. CHEKTphbl IMOTJIOMICHHUS.
CrnektpanbHblii aHanu3. CHEKTpajbHbIE KIAcChl 3Be3[A. YJIbTpaHUOJIETOBOE
uznyuenue. UHdpakpacHoe uznydenue. PentrenoBckue nyuu. Ux mpupoma u
cBoyicTia. [lIkana 3€KTPOMarHUTHBIX U3JIy4CHH.

JlaGopaTopHoe 3ansiTue Ne 9. OnpeneJieHue JJIMHBI CBeTOBOM BOJIHBI €
NOMOIIBI0 NTU(PPAKNMOHHON PELIeTKH.

IIpakTnueckoe 3ansTue Ne 16. Onruka.

CnenuanbHasi TeOpPUsl OTHOCUTETbHOCTH.

Coneprxkanne yueOHOT0 MaTepuasa

JIBu>keHHEe co CKOpPOCThIO cBeTa. [locTynaThel TEOpUH OTHOCUTENHFHOCTH U
clIeCTBUS U3 HUX. 2 IHBapMaHTHOCTh MOJYJIsl CKOPOCTH CBETA B BaKyyMe.
DHeprus mokosi. CBsS3b MAaCChl U DHEPTHH CBOOOTHOM YaCTUIIBI. DIIEMEHTHI
peHﬂTHBHCTCKOﬁ JUHAMUKHU

BHeaynutopHas camocTosiTeNnbHas paboTa 00yJaronmxcs:
IIpuroroBuTh Npe3eHTanuio Ha TeMy: «Ontudeckue mpuodopsn» (1 yac)
3anmoaHuTh Taduny Ha Temy «JIun3b (1 yac)

Pemmtsh 3anaum Ha Temy: «3akoHam cBeTay (1 gac)

NuanBuayaabHblii npoekT (6 4acoB)

118-
121

Pa3nea 6
JJiIeMeHThI KBAHTOBO
¢puzuku

KBanrToBas onruka.

Copepxanne yueOHOTO MaTepHana

KBanroBas runoresa [lnanka. TemioBoe uznydenune. KopnyckynsipHO-BOTHOBOU
nyanu3M. @oroHbl. ['mmore3a ne bpoins O BOJHOBBIX CBOMCTBAX YacCTHIL.
CootHomenue Heomnpeaenennocrei ['eitzendepra. [laBnenue ceera. XumMudeckoe
neiictue cBera. OmbiTel [1.H.JIleGenea u H.M.Basumoa. ®otorddekr.
VYpaBuenue OunmTeitHa A Gorodrddexra. BHemHmit GoTornexTpudecKuit
apdexr. Buyrpennuit ¢oroaddexr. Tumbr dorosnementos. I[Ipumenenue
dhoTodrddexra

OK 01
OK 02
OK 04
OK 05
OK 07
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122-

IIpakTuyeckoe 3ansaTue Ne 17. KBantoBas onTuka.

123
124- Du3nKa aTOMHOTO S/IPa.
126 Copepxanne yaeOHOTo MaTepuana
Pa3BuTHe B3MUIA10B Ha CTpPOCHHE BellecTBA. MoOJeNn CTPOEHUSI aTOMHOTO fJpa.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax BOAOpoAa. SlnepHas MOAEdb aToMa.
Onwiter D.Pezepdopma. Mogenr atoma Bomopoma no H.bopy. KsantoBbie
noctynatel bopa. Jlazeppl. 21 PaamoakTUBHOCTh. 3aKOH pPaJAMOAKTHBHOTO
pacnana. PanquoaktuBHbie npeBpaiieHus. CriocoObl HaOMIOACHUS U PETUCTPALIU
3apshkeHHBIX dacTull. Dpdekr BaBunoBa — UepenkoBa. CTpoeHHE aTOMHOTO
sanpa. Jledekt macchl, 2HEprusl CBA3M U yCTOMYMBOCTh aTOMHBIX siep.SlaepHbie
peakuuu. SlnepHas sHepreTvka. DHEPreTUYECKUM BBIXOJ SACPHBIX PEAKIIMM.
HckyccTBeHHass paanoakTUBHOCTh. Jlenenue Tspkenbix sanep. LlemHas snephas
peakuus. Ympasisiemas LenHas peakuus. SnepHsiii peakrop. TepmosiaepHbIN
cuHTe3. OHeprus 3Be3l. llomyueHue paguOAaKTHUBHBIX HU30TONOB U HUX
npuMeHeHue.  buonornueckoe  JEUCTBHE  PAJAMOAKTUBHBIX  U3JYYCHUH.
DneMeHTapHbIE YaCTUILIBI
127- IpakTuuyeckoe 3ansitue Ne 18. KBantoBasi pusuka.
128
Bueayauropnast camoctosiTenbHast paboTa 00y4yaroumxcs:
IMoaroroBuTh coodmeHus Ha TeMy: «OmnbIThI 3. Pezepdopaa» (1 gaca)
IoaroroBuTh NMpe3eHTanuI0 Ha TeMy: «Tumel poTosnemeHToB» (1 yaca)
IMoaroroBUTHL Npe3eHTANMIO Ha TeMy: «SnepHble peakiumn» (1 yaca)
MuauBuayaibHblil mpoekT (6 4acoB)
129- Paznen 7. Ctpoenne Ctpoenue CoJIHEYHOI CHCTEMBI. OK 01
131 Bcenennoii Coneprxanne y4eOHOTO MaTepuasa OK 02
Conneunas cucrema. IlmaneTsl, ©X BUAUMOE ABMKCHHE. Malble Tejla COTHSYHOM OK 04
cuctemsl. Cucrema 3emiisi—J/Iyna. Coinnie. ConHeuHass akTUBHOCTh. MICTOYHUK OK 05
sHepruu CoJsiHIA U 3BE3 L. OK 07
132- Mpakruyeckoe 3ansiTue Ne 19. Ctpoenune CoIHEUHOI CHCTEMBI.
133
134- JBosonus BeesieHHOI.
136 Copepxanne yaueOHOT0 MaTepuana

3BE3pI, UX OCHOBHBIE XapakTepucTUKH. CoBpeMEHHbIE MPEJCTaBICHUS O
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IIPOUCXOXKACHUN U 3Boatonuu CosHLa U 3BE31. DTanbl )KU3HU 3BE31. MIieuHbII
IIyte — nHama [l'anaktuka. Tunsl rajakTuk. PaguoranakTMKd M KBas3apsbl.
Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06sma. Teopus bBombiioro
B3pbIBa. MacmraOHas cTpykTypa Beenennoil. MeraraiakTuka.

137- IpakTuyeckoe 3anaTue Ne 20. U3yuyenue kapThl 3Be3THOr0 Heda. 2
138

IIpoMe:kyTOUHAsI aTTECTALMS: DK3aMEH

Hroro: | 208
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3. YCJIOBUS PEAJIM3ALIMU PABOYEM ITIPOTPAMMBI ITPEJIMETA
OVIIL.12 ®u3uka
3.1. MaTepuabHO-TEXHUYECKOE odecrieyeHne
Pabouas mporpaMma AMCIUILIMHEI peanu3yercs B kabunere Ouznka.
O6opynoBanue yaeOHOTo KabUHeTA!
- I0Ca/I0YHBIE MECTA 110 KOJIWYECTBY 00yJaIOIUXCs;
- pabouee MeCTO IpernoaBaTers;
Texnndeckue cpeacTBa 0OydeHHUS:
- HHTCpAaKTUBHAA JOCKa,
-IIPOCKTOD;
- KOMIBIOTEP.

3.2. Hudopmanuonnoe odecneyeHue oOyudeHusi. IlepeuyeHbp peKoOMeHIyeMbIX
yueOHbIX u3ianuii, UHTEepHET-pecypcoB, 10NOJHUTEIbHOM JIUTEPATYPbI

OCHOBHBIEC HICTOYHHKH:

1. Jlorsunenko O.B. ®usuka: yueOnuk/O.B. JlorBuHeHKO. — 2-¢ U31., Iepepad. u o1, —
Mockpa: KHOPYC, 2020

2. Tpopumona T.M. dusmka: Teopws, peHIeHHE 3aad, JEKCUKOH: crpaBouHuK /T.H.
Tpodumona. — Mocksa: KHOPYC, 2021

JlonoJHUTEeIbHbIC HCTOYHUKH:

1. AmutpueBa B.®. ®usuka st mpodeccuii ¥ criennaibHOCTEH TEXHUUECKOTO MPOdUIIs.
JlabopaTopHbIil pakTUKyM: yued. mocobue ans CTyA. YUpexaeHuil cpeid. mpod. odpazoBaHus
/B.®. [Imutpuena, A.B. Kopxyes, O.B. Myprasuna. — 3-¢ u3j., crep. — M: M3narensckuii IeHTp
«Axanemus», 2017

2. ImutpueBa B.®. Ousuka a1 npodeccuii U CenuanbHOCTeH TEXHUIECKOTO TPOQHIIS.
Meroanyeckue pexomMeHganuu: merona. nocodue /B.®. JImutpuena, JL.U. Bacunbe. — M:
W3narenbckuii ieHTp «Akanemusi», 2010

3. Imutpuena B.®d. Ousuka a1 npodeccuit u cnenuaibHOCTeH TEXHUYECKOTO IpOoQHIIs.
KonTponbHble MaTepuansl: yued. mocobue aias CTyH. YUpexAeHHH cpen. mpod. oOpa3zoBaHUs
/B.®. Imutpuesa, J.U. BacunseB. — 5-¢ usn., crep. — M: M3ngarenbckuii LEHTp «AKaaeMUs»,
2016

DJIeKTPOHHBIe pecypchl ceT UHTepHeT:

1. Vaurenbckuii moptan http://www.uchportal.ru
2.TToptan 1 centsnOps http://1september.ru

3. Caiit «CeTbh TBOPUECKUX yUUTENECI»
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS ITPEJIMETA

OVYII1.12 ®uszuka

KoHTpoJIb M oOlleHKa pacKphIBAIOTCS 4Yepe3 YCBOCHHBIC 3HAHHS W MPUOOPETCHHBIC
oOydJarmuMucs yMEHHUs, HampaBieHHbIe Ha (opMmupoBaHHEe OOIUX U TPOdeCCHOHATBHBIX
KoMIrieTeHIHH. KOMITeTeHITNN JTOKHBI OBITh COOTHECEHBI C MPEeIMETHBIMU pe3yiabTaramu. Jlis
KOHTPOJISI U OLIEHKH pe3yJbTaToB OOydeHHs MperojaaBareib BbIOUpaeT (OpMbI U METOIbI C
y4eToM npodeccuoHanu3anuy 00y4eHHs Mo mporpaMme nepamera.

Koa n HaumeHoBaHue Paznen THI OIeHOYHbBIX
(hopMupyembIx MeponpUATHI
KOMIIeTeHIU i

OK 01. Bsibupats cmoco6s! | Pazmen 1. Paznen 2. Pasznen 3. | - ycTHBIH onpoc;

perieHus 3anay | Paznen 4.. Pazaen 5. Paznen 6. | - dpoHTanbHBIN OMIPOC;
npodecCHOHAIbHON Paznen 7. - OIIEHKAa KOHTPOJIBHBIX PaboT;
JIeITEIIbHOCTHU -Ha0JIro IcHUE 32 XOJOM
MPUMEHUTEIBHO K Pa3IuYHBIM BBITIOJIHCHHS  J1a00paTOPHBIX
KOHTEKCTaM pabor;

OK 02. Hcnone3osats | Pasgein 1. Pasnen 2. Pasnen 3. | -OLeHKa BBIIIOJIHEHUS
COBpPEMEHHBIC CpencTBa | Pasnen 4.. Pasnen 5. Paszen 6. | 1a00paTopHbIX pador;

IOWCKa, aHanmu3a | Pasnen 7. - OIICHKA MPAKTUYECKUX paboT
WHTEpIpeTaluyl UHPOpMalUu (pemenus KauyeCTBEHHBIX,
u nH(pOpMaIMOHHBIC pacyeTHBIX,

TEXHOJIOTHH JUIS1 BBIIOJHCHHS npodecCHoHATEHO

3a71a4 podeCcCuoHANTBHOM OPHUEHTHPOBAHHBIX 3a/1a4);
JIeITEeIIbHOCTHU - OIICHKA TECTOBBIX 3aJIaHUM;
OK 03. [Ilmamuposare u | Pasmen 1. Pasmen 2. Pasmen 3. | -HaOmoneHue 3a X0JIOM
peanu3OBBIBaTE  COOCTBEHHOE | Pasnen 4.. Pasmen 5. Pasnen 6. | BPIMOTHEHUS
npodeccuoHanbHOe M | Pasnen 7. WHJMBHUIyaJIbHBIX MPOEKTOB U
JIMYHOCTHOE pa3BUTHE, OIICHKA BBIIOJTHEHHBIX
MpeIPUHIMATETBCKYIO MIPOEKTOB;

JIeTEeIIbHOCTD B -OIlCHKA BBIIIOJITHEHUS
npodeccuonansHoOi  cdepe, JOMAIITHUX CaMOCTOSTEIIbHBIX
WCIIOJIB30BaTh  3HAHHUS  TIO pabor;

(¢buHAHCOBOH TPAMOTHOCTH B -HAOII0ICHUE i OIIEHKAa
Ppa3IUYHBIX JKM3HEHHBIX perieHus Keic-3a1ay;
CUTYaIUIX -HAOIIOICHHE i OIlEHKa
OK 04. DddexruBHo | Pasgen 1. Pasngen 2. Pasgen 3. | ACTOBOM UIPBI;
B3aMMOJICHCTBOBAT v | Pasnen 4.. Pasmen 5. Pasgen 6. | - 9K3aMCH

pabotath B KOJJIEKTMBE H
KOMaH/Ie

Pazgen 7.

OK 05.
YCTHYIO  H

OcymiecTBasTh
MUCHMEHHYIO
KOMMYHHKAIHIO Ha
rOCyIapCTBEHHOM SI3BIKE
Poccniickoit  ®enepanuun ¢
y4eTOM 0COOEHHOCTEH
COLMAIBHOTO M KYJIBTYpPHOTO
KOHTEKCTa

Pazgen 1. Paznmen 2. Pasnen 3.
Pasznen 4.. Pasnen 5. Pa3nen 6.
Pazgen 7.

OK 07.  CogpeiicTBOBaTh
COXPAaHEHHIO  OKpYXarolleu
Cpefibl, pecypcocOepeReHuIo,

Pa3zgen 1. Paznen 2. Pasnen 3.
Pa3znen 4.. Pasnen 5. Pa3nen 6.
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MIPUMEHSATH 3HAHUS 00
W3MCHCHUU KJIIMara,
TIPUHITUTIBI OEpEKITUBOTO
MPOU3BOJICTBA, IPPEKTUBHO
JICUCTBOBATh B YPE3BbIYANHBIX
CUTYaIUSIX

Paznen 7.

IIK 1.2. [IpounsBoauThH
TEXHHYECKOE OOCITYXKUBAaHUE

U PEMOHT MIOJTBM)KHOTO
COCTaBa JKEJIE3HBIX JOpOr B
COOTBETCTBUU c
TpeOOBaHUSIMU

TEXHOJIOTHYCCKUX ITPOLECCCOB.

Pa3gen 2. Pa3znen 3. Pasnen 4.
Paznen 5.
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