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1. MACIIOPT PABOYEM [TPOI'PAMMBbI YYEBHOI' O NPEJIMETA
OVII. 12 ®dusuka

1.1 O6sn1acTh npUMeHeHNs IPOrPaMMBbI

PabGouass mporpamma o0OmeoOpazoBaTenbHOro ydebnoro mnpeamera OVIIL.12 ®dusmka
MpelHa3HaueHa il u3ydeHusl (U3HKH B MPodeccroHABHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX
CIIO, peanusyronmx o0pa3oBaTeIbHYIO MPOrpaMMy CPEIHEro OO0IIero oO0pa3oBaHUs B Mpeesiax
OCBOEHUSI OCHOBHOH mpodeccnoHanbHoi oOpa3oBarensHoi iporpammer CITO (OITOIT CITIO) Ha
0a3e OCHOBHOTO O0IEero 0Opa3oBaHUs MPHU MOJATOTOBKE CIeNUaTucTOB cpeanero 3BeHa 23.02.06
TexHuyeckasi IKCIUIyaTalUsi MOJABUKHOTO COCTaBa jKeJe3HBIX JOPOr, BXOIANICH B
YKpPYIMHEHHYI0 Tpynny crnenuaibHoctei/mpodeccun 23.00.00 TEXHUKA U TEXHOJIOT'USA
HA3BEMHOI'O TPAHCIIOPTA.

1.2. MecTO AUCHUIIMHBI B CTPYKTYpPe OCHOBHOI NpodeccHOHAIBbHONH 00pa30BaTeIbHOM
nporpammbl: jguciuiinHa OVYIL12 ®dwuszuka BXxoguT B mpodriibHBIE 0011€00pa3oBaTelIbHBIC
y4eOHbIE TPEMETHI.

1.3. Lean u 3axa4n npeaMera — Tpe0OBAHUSA K pe3yJIbTaTaM OCBOCHHS MpeaMeTa:

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

— (dopMupoBaHue y OOyyarOIMXCs YBEPEHHOCTH B ILIEHHOCTH 00pa3oBaHus,
3HaYMMOCTH (PU3MYECKUX 3HAHMH JJI1 COBPEMEHHOro KBaJU(HUIMPOBAHHOIO CIELMAIMCTa
IIPU OCYILLECTBICHUM €ro Npo(ecCHOHANBHON JesTeNbHOCTH;

— (opMupoBaHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH;

— OBJIQZICHUE cllelU(pHUUecKoi crucTeMOl (U3MUECKUX MOHATHH, TEPMUHOJIOTHEH U
CHMBOJIMKOM;

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

— OBJAJECHHE  OCHOBHBIMM  METOJAMHM  HAy4yHOTO  IO3HAHHUA  [PUPOJBI,
UCTOJNBb3yeMbIMU B (hr3uke (HaONIOJeHHEe, ONHMCAaHUE, U3MEPEHHUE, BBIIBI)KCHUE THIIOTE3,
MIPOBEJICHUE SKCIIEPUMEHTA);

— OBJIaJICHUE yMEHUsSMH O0OpabaThiBaTh JJaHHBIC OKCICPUMEHTa, OOBICHITH
MOJIyYE€HHBIE PE3yJIbTaThl, YCTAHABIUBATh 3aBUCHMOCTH MEXIYy (GU3MUECKUMU BETUYUHAMU
B Ha0JI0/1aeMOM SIBJICHUH, JIEJIaTh BHIBOJIBI;

— QopmupoBaHue yMeHHsA pemartbh (U3MYECKHE 3aJaud  pa3HbIX YPOBHEH
CJI0KHOCTH;

— pa3BUTHE IIO3HABATEJBHBIX MHTEPECOB, HWHTEIUIEKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM B TMpolecce MpPUOOpPETeHUsT 3HAHMM C HCMOJIb30BaHUEM pa3IMYHBIX
HUCTOYHUKOB HH(GOpMallMd U COBPEMEHHBIX HWH(OPMALMOHHBIX TEXHOJOTUH; yMEHUU
dhopmynupoBaTh U1 0OOCHOBBIBATH COOCTBEHHYIO TMO3HIIMIO MO OTHOIICHUIO K (DU3UYECKOM
nH(pOpMaLINY, TOTy4aeMON U3 pa3HbIX UCTOYHUKOB;

— BOCIIMTaHUE YyBCTBA FOPJOCTHU 32 POCCUICKYIO PU3NYECKYIO HAYKY.

OcBoenune kypca OVII. 12 ®usuka npeamnosaraeT pelieHUe CIEAYIOMNX 3a1a4:

— npuoOpeTeHrne 3HaHUW O (yHIAMEHTAIbHBIX (PU3NYECKHX 3aKOHAaX, JieXkalluX B
OCHOBE COBPEMEHHOM (U3NYECKOW KapTUHBI MHpa, NPUHLUIOB JEHCTBUS TEXHHUYECKHX
YCTPONCTB W MPOM3BOJCTBEHHBIX IPOLIECCOB, O HauOojee BaXHBIX OTKPBITUSX B OOJIACTH
(bu3MKH, OKa3aBIINX OINPEEIISIolIee BIMSHUE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

— TMoHUMaHHe (PU3MYECKOH CYIIHOCTH SIBJICHHM, IPOSBISIOUINXCA TPOU3BOICTBEHHOM
NeSITeNIbHOCTH;

— OCBOGHHME CMOCOOOB HCIOJNIB30BaHMUS (U3NYECKUX 3HAHUW Uil pELIeHUs



MPAKTUYECKMX M NPO(ECCHOHATBHBIX  3aJad, OOBSICHEHUS  SBJICHHA  TIPHUPOJIBI,
MIPOU3BOJICTBEHHBIX M TEXHOJOTHMYECKHX IPOIECCOB, IMPUHITUIIOB JEHCTBUS TEXHUYCCKHX
puOOPOB U YCTPOUCTB, OOecTIeueHUs: OE30IMaACHOCTH MPOU3BOJICTBA U OXPAHBI IIPUPOJIBL;

— (dopmupoBaHHWe yMEHHH pelIaTh YYeOHO-TIPAKTHYECKHE 3a7add  (DU3HUECKOTO
CoJiep)KaHus ¢ YI4ETOM Ipo(heCCHOHATBLHOM HAIIPABJICHHOCTH;

— mnpuoOpeTeHHEe OIbITa IMO3HAHWS W CaMOIIO3HAHUWS; YMEHHUU CTaBUThH 3a7auyd M
peurarh mpooJIeMbl ¢ YIETOM MPOPECCHOHATBHON HAIPABICHHOCTH;

— (dopmupoBaHue YMEHUH HCKaTh, aHAJIM3UPOBATh U 00padaThIBaTh (HHU3HUYECKYIO
nH(OPMAIIHIO ¢ y4ETOM MPOo(eCcCHOHABHON HAIPaBICHHOCTH;

— TMOATOTOBKA OOYYAIOIIMXCSA K YCIENIHOMY OCBOCHHIO JHUCHUIUIMH W MOJIyJIeH
mpoecCHOHAILHOTO  IMKJIa: (OPMUPOBAHME y HHX YMCHHH M OIBITA JCATCIBHOCTH,
XapakTepHbIX A crenuadbHocTH 23.02.06 TexHuveckas dKCIuryaTalus MOJABUKHOTO COCTaBa
JKEJIE3HBIX JIOPOT, TOJy4aeMbIX B MPOPECCHOHATBHBIX 00Pa30BaTEIbHBIX OpraHU3aIusIX;

— TMOATrOTOBKa K (OPMHUPOBAHHIO OOIIMX KOMIICTCHIIMH OYAYyIIero CreruainucTa:
caMo00pa30BaHusA, KOMMYHHUKAIIMH, HPOSBICHHUS TIPAKIAHCKO- IMAaTPHOTHYCCKONW IO3HUIIHH,
COTPYIHUYECTBA, MPHUHATHS PEIICHHWH B CTaHJAAPTHOW M HECTAHJAAPTHOW CHTYyaIHsX,
MIPOCKTHPOBAHMS, IPOBEACHUS (U3MYSCKUX H3MepeHui, 3(PQPeKTUBHOrO H 0E30MacCHOIr0
WCIIOJIb30BAHUS PA3JIMYHBIX TEXHUYECKHUX YCTPOWUCTB, COOIONCHUS MPABII OXpaHbl Tpyda MpU
pabote ¢ pusmueckumu npudopamu 1 000pPYIOBAHUEM.

OcoOenHocTh (OPMUPOBAHUS COBOKYIMHOCTH 3a/ay W3Y4YeHUsS] (UHKH I CHCTEMBI
cpenHero MpoeCCHOHATBLHOTO O0pa30BaHUS 3aKIIIOYACTCS B HEOOXOIUMOCTH pEaTu3aliu
npoecCHOHATLHOM ~ HANpPaBJIICHHOCTH pPEIIaeMbIX 3a1ad, ydéra OCOOCHHOCTEeH cdepsl
JESITeIbHOCTH OYAYIIUX CIEIHATUCTOB.

B pesynbrare u3ydenus yuebnoro npeamera OVII. 12 ®usnka 00ydarommiics T0IKeH:

3HATD.

— CMBICII TOHATUH: (U3MUYECKOE SIBIECHUE, THUIIOTE€3a, 3aKOH, TEOpus, BELIECTBO,
B3aUMOJEHCTBHE, JJIEKTPOMArHUTHOE TII0JIe, BOJIHA, (OTOH, aToOM, aTOMHOE Spo,
MOHU3UPYIOLINE U3Ty4YeHus, IIJIaHeTa, 3Be3/1a, TalakThka, Beenennas;

— CMBICII (DU3MYECKUX BEJIMYMH: CKOPOCThb, YCKOPEHHUE, Macca, CHIIa, UMIIYJbC, paboTa,
MEXaHWuYecKas DSHEprus, BHYTPEHHSSI JHeprusi, aOCoNIoTHas TemIieparypa, CpeaHss
KMHETUYECKasi DHEPTHS YacTHUL] BELIECTBA, KOJIMYECTBO TEIUIOTHI, JJIEMEHTAPHBIN 2JIEKTPUUECKUN
3apsn;

— CMBIC]T (PU3MUYECKUX 3aKOHOB KJIACCMYECKOW MEXaHUKH, BCEMHUPHOTO TATOTEHUS,
COXPAaHEHHsS  DHEPIUH, HUMIyJbCa W JJIEKTPUYECKOTrO  3apsja,  TEPMOJAMHAMUKH,
ANEKTPOMAarHuTHOM MHAYKIMH, (oTOddDeKTa;

— YCTpOMCTBO, MPUHLIMI AEHCTBUS U Ha3HauUeHHE (PU3NYECKUX MPUOOPOB;

— BKJIQJl POCCUHCKUX u 3apyOeKHBIX y4Y€HBIX, OKa3aBUIMX HauOOJbIlIee BIUSHUE Ha
pa3BuTHE PU3HKHY;

yMeTb:

— TPOBOAMTH HAOJNIOJEHMS, MJIAHUPOBATh W BBINOJIHATH HKCIEPUMEHTHI, BBIABUIaTh
TUIIOTE3Bl U CTPOMTH MOJEIH, MPUMEHATH IMOJydeHHbIE 3HaHMS MO (PU3MKE JUIsl OOBSICHEHUS
Pa3HOOOpa3HBIX (PU3UIECKUX SIBJICHUN U CBOMCTB BEIIECTB;

— TPaKTUYECKHU UCIOIb30BaTh PU3NYECKUE 3HAHUS;

— OIIGHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(OpMALIUY;

— HUCHOJb30BaTh NPUOOPETECHHBIC 3HAHUS ¢ YMEHUS JJIS PElICHUs MPaKTHUECKUX 3a1ad
MOBCETHEBHON KHU3HU, oOecreueHusi 0e30MacHOCTH COOCTBEHHOW >KU3HH, PallMOHAIBHOTO
MIPUPOIONOIB30BaHNUS U OXPaHbl OKPYKAIOLIEH cpebl;

— ONUCHIBaTh U OOBICHATH (U3NYECKUE SIBJICHUS U CBOMICTBA TeJ: CBOWCTBa ra3os,



KHUIKOCTEW M TBEPABIX TN,  DJICKTPOMArHUTHYIO  HHIYKIIHUIO,  PacClpOCTPaHECHHUE
ANIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIC CBOWCTBA CBETA; M3JyYCHUE U MOTJIONICHUE CBETA aTOMOM,
dotorddexkr;

— OTJIMYAaTh I'MIIOTE3bI OT HAYYHBIX TeOpI/IfI;

— JIenaTh BBIBOJIBI HA OCHOBE SKCIIEPHUMEHTAIbHBIX TaHHBIX;

— TPHUBOJHTH MPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOIIOACHHUS U SKCICPHUMEHT SIBIISIOTCS
OCHOBOW ISl BBIABMKCHHS THUIIOTE3 W TEOPHi, TO3BOJSIOT MPOBEPUTh HCTHHHOCTD
TCOPCTUUCCKUX BBIBOJOB, (1)I/I3I/I‘I€CKaSI TCOpHA OacT BO3MOXHOCTH OGBHCHHTB HN3BCCTHBIC
SIBJICHUS IPUPOJIBI U Hay4dHbIC (DAKThI, IPEICKA3bIBATD €Ille HEU3BECTHBIC SIBJICHUS;

— MPHUBOAMTH MPUMEPHl TMPAKTHYECKOTO HCIOIb30BaHUA (DU3MYECKUX 3HAHHIA:
3daKOHOB MCXAaHUKH, TCPMOJUHAMUKHA U DJICKTPOAWMHAMHUKU B DQHCPICTUKE, PA3JIMYHBIX BUIOB
ANIEKTPOMATHUTHBIX M3JIYYCHUH Ui pa3BUTHS PaJHO M TEICKOMMYHHUKAI[MA, KBAHTOBOW
(GU3MKK B CO3JaHHUHU SAACPHON SHEPTETHKH, Ja3ePOB;

— BOCHOpPUHMMATh U HA OCHOBE IOJYYCHHBIX 3HAHUI CAMOCTOSTENLHO OIICHUBATH
uHopMaImio, coaepxkaiiyiocs B coobmenusx CMU, MuTtepHere, HaydHO-TOMYJISIPHBIX
CTaThiAX.

— TPUMEHATH MOJYYECHHbBIC 3HAHUS /IS pelICHHs GU3HMUSCKUX 3a/1a4;

— ONpeNeNsITh XapakTep GU3HYECKOTO mporiecca o rpaduky, Tabmune, popmyie;

— U3MEPATH pAN (PU3MYECKHX BEIMYWH, MPEACTABISISI PE3YIbTaThl M3MEPEHHH C
Y4ETOM HUX ITOTPEHIHOCTEM.

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

— g obecriedeHus] 0€30MacHOCTU KU3HEAEATEILHOCTH B MPOIECCE HCIIOJIb30BAHUS
TPAHCIIOPTHBIX CPEICTB, OBITOBBIX AIIEKTPOTPUOOPOB, CpEICTB paauo- u
TEJIEKOMMYHUKALMOHHOM CBSI3H;

— OLEHKM BIIMAHMS Ha OpraHU3M 4YeJIOBeKa M JPYrMe OpraHu3Mbl 3arps3HEHUs
OKpY’Karollley cpelspl;

— palnMOHAIbHOTIO IPUPOIONOIB30BAHUS U 3aILUTHI OKPYXKAIOIIEH Cpeibl

OcBocnne coaepkanusi ydeOHoro mpenmera OVYILL 12 ®wusuka, obecreunBact
JOCTUKEHHE CTYIEHTaMU CIEAYIOLUX Pe3yibmamos:

JIUYHOCHHbIX:

— YyBCTBO TOPJOCTH M YBaXEHUS K MCTOPUM M JOCTHXKEHUSM OTEUYECTBEHHOMN
¢u3nyeckoil Hayku; HU3NYECKH TPaMOTHOE TOBEJCHNE B MPO(ECCHOHAIBHON JIeSTENFHOCTH U B
OBITY IIpH 0OpaleHnH ¢ IpudopaMu U YCTpOIiCTBaMHU;

— TOTOBHOCTh K TMPOJODKEHHIO O00pa3oBaHMsS U TOBBIIIEHHUS KBaTU(PHUKAIMKA B
n30paHHON TMPOodecCUOHATBHON NEATeThHOCTH U OOBEKTUBHOE OCO3HAHHE POJId (PU3UUECKUX
KOMIIETEHIIUH B 3TOM;

— YMEHHE HUCIIOJIb30BaTh JOCTUKEHHUS COBPEMEHHON (hPU3MUECKOI HAYKH;

— (Qu3MYEeCKMX TEXHOJOTMH [UIsi TOBBILIEHUS COOCTBEHHOTO WHTEIIEKTYaJIbHOTO
pa3BUTHS B BIOpAHHOMN MPO(decCHOHABbHOM e TEIIbHOCTH;

— CaMOCTOATENIbHO JOOBIBaTh HOBblE Ui ceOsd (uU3MuYecKhe 3HaHUS, UCIOIb3ys IUis
3TOTO JIOCTYIHbIE HCTOYHUKH HH(OPMAIIUH;

— yMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILIEHUS B KOMaHJE MO PEHICHUIO
00ImMX 3a7a4;

— YMEHHE YIpaBJATh CBOECH INO3HABATEIBHOM NEATEIbHOCTBIO, IPOBOJUTH CAMOOLICHKY
YPOBHS COOCTBEHHOTO MHTEIIJIEKTYaJIbHOTO Pa3BUTH.

MemanpeoMemHbix:

— MHCIIONIBb30BaTh pA3IUYHbIE BUABl IO3HABATEIIBHON JAEATEIBHOCTU [UIl PELICHHUS
(bU3MYEeCKUX 3a/ay, TPUMEHSATH OCHOBHBIE METOJBI TO3HAHWS (HAOIIOJCHHE, OIHCAaHHE,
U3MEpEeHne, SKCIIEPUMEHT) ISl U3YUYEHHUs Pa3IUYHBIX CTOPOH OKPY’KaIOLIEeH IeHCTBUTENBHOCTH;



— HUCHOJb30BATh OCHOBHBIC HMHTEUIEKTyalbHbIE OINEpalMM: IIOCTAHOBKA 3aJauH,
dbopMynupoBaHUE THUIIOTE3, aHAJIM3 WM CHUHTE3, CpaBHEHHE, O00OOIIEHWE, CHUCTeMaTH3allus,
BBISIBIICHUE TIPUYMHHO-CIIECTBEHHBIX CBS3€H, MOMCK aHAJIOTOB, ()OPMYJIMPOBAHUE BHIBOAOB IS
M3Y4YEHUs PA3JIMYHBIX CTOPOH (PU3MYECKUX OOBEKTOB, (PU3MUECKUX SIBICHUH U (PU3HUECKHUX
MIPOIIECCOB, C KOTOPHIMHU BO3HUKAECT HEOOXOAUMOCTh CTAJIKUBATHCS B POECCHOHATIBLHOM cdepe;

— YMEHHE TeHepupoBaTb MHJEHM M ONpEAessATh CPEICTBA, HEOOXOAMMBIE I UX
peanu3anuu;

— HUCHOJB30BATh pa3jIMYHble WMCTOYHMKH IS MONy4YeHHS (PU3UYECKON HHPOpManuy,
YMEHHE OLIEHUTD €€ JOCTOBEPHOCTb;

— aHAJIM3MPOBATh U MPEJCTABIATh HH(OPMALIMIO B PA3JIMYHBIX BUAX;

— IyOJIMYHO MPEACTaBIATh PE3YIbTaThl COOCTBEHHOI'O UCCIIEAOBAHUS, BECTH TUCKYCCUH,
JOCTYITHO ¥ TApMOHMYHO COYETasi CoAepkanue u (hOpMBbI IIpeCTaBIsIeMOi HHpOpMAITUH.

npeomemHmoix:

— c(hOpMHUPOBAHHOCTD MPEJCTABICHUNA O POJIM U MECTE (PU3UKHU B COBPEMEHHON Hay4YHOU
KapTHHE MHpa; NMOHMMaHHE (U3NYECKOH CyHIHOCTH HaOI0AaeMbIXx BO BceneHHOH sBIeHMIA;
[IOHMMaHue ponu (U3MKU B (OPMHUPOBAHUHU Kpyrosopa MU (PyHKIIMOHAJIBHOW I'PaMOTHOCTH
YeJloBeKa JJIs PELeHUs IPAaKTUUECKUX 3aay;

— BJQJICHUE OCHOBOIOJIATAOIIMMH (PU3NYECKUMU TOHATHAMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHM U TEOPUSMH; YBEPEHHOE UCIIOIb30BaHUE (PU3NUECKON TEPMUHOIOTUN U CUMBOJIUKHY;

— BJQJICHUE OCHOBHBIMH METOJIAMH HAyYHOTO TO3HAHUS, UCIIOJNB3YEMBIMU B (PHU3HKE:
HaOJI0ICHNE, OTICAaHUE, U3MEPEHHUE, SKCIICPUMEHT;

— yMeHusi oOpabaTbIBaTh pe3yJbTaThl U3MEPEHUH, 0OHAPYKUBATh 3aBUCUMOCTb MEXIY
(bU3NYEeCKUMHU BEIMYUHAMU, OOBSICHAThH MOJIYYEHHBIE PE3YJIbTAThl U JIe/IaTh BHIBOJIBL;

— c(hOpMHUPOBAHHOCTH YMEHUS peiaTh (GU3NIECKUE 3a/1a4H;

— c(hOpMHUPOBAHHOCTb yMEHHS MPUMEHSATh MOJYYCHHBIC 3HAHHUA IS OOBSCHEHHUS
yCIOBUH NpOTEeKaHUs (U3NYECKUX SIBICHUH B MpUpoje, B mpodeccuoHambHOU chepe U Juid
NPUHATUS TPAKTUYECKUX DPELICHUH B IIOBCEIHEBHOU )KU3HU;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOM  MO3MLIMU O  OTHOUICHUIO K (PU3MUECKOU
uHpOpMalNH, MOITy4aeMON U3 Pa3HbIX HCTOUHUKOB.

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

Oco0oe 3HaueHue npeamera umeet npu popmuponanuu u pazsutun OK u I1K.

Koxn u HanmeHoBaHue [Inanupyemblie pe3ynbTaTbl OCBOCHUS AUCIIUIUIMHBI
dop MUDYEMBIX O6mue JlicuuniauHapHble
KOMIIETEHIINH
OK 01. Bei6upars | B uactu tpynoBoro Bocnuranus: | - chopMHpOBaTH
croco0bl  pemieHus 3ajaad | - TOTOBHOCTD K TPYAay, IPEJICTaBICHUS O pOJIU H
npoecCUOHATBHON OCO3HaHHE LIEHHOCTH | MecTe (PU3HUKH
JeSITeTbHOCTH MacTepcTBa, TpyAoJtooue; 5 aCTpOHOMUHU B
NPUMEHHUTETLHO k | - TOTOBHOCTH K AKTUBHOW | COBPEMEHHOU Hay4YHOH
Pa3IMYHBIM KOHTEKCTaM JIEATENIBHOCTU TEXHOJIOTMYECKOW | KapTHHE Mupa, o
Y COUMAIIBHOW HANpaBIEHHOCTH, CHCTEMOOOpasyromel  ponu
CHOCOOHOCTh MHHULMUPOBATh, | QU3KMKH B pa3BUTHHU

IJIAaHUPOBATh W CAMOCTOSITEIbHO | CCTCCTBCHHBIX HAYK, TCXHMKH
BBINIOJIHATD TaKy10 JCATCIbHOCTh;, | U COBPCMCHHBIX TEXHOJIOTHH,
- MHTEpEC K pasiuuHbIM cepam | O BKIAA€ POCCHMCKHX U

poQeCCHOHATBHON 3apyOeKHBIX YUYEHBIX-
JEATEIBHOCTH, (hM3UKOB B pa3BUTHE HAYKH;

OgnaneHue YHUBEPCAIILHBIMU | - IOHMMaHMC ¢buznyeckoit
y4eOHBIMU mo3HaBaTeabHbIMU | CYIIHOCTH HaOJII01aEMBIX
NEUCTBUSIMU: SIBJICHUU MHUKpPOMHUPA,

a)0a30BbIe IOTUYECKUE NeUCTBUs: | MAKPOMHUPA U MCTaMHUpa,




- CaMOCTOSITENIEHO
dbopmyaupoBaTh u
aKTyaJIu3upOBaThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIUBATh CYIIECTBEHHbIN
NpU3HAK WM OCHOBAHUS s
CpaBHEHHs, KJIACCU(PHUKAIUUA U
0000111eHM;

- OIpEeAEIATh
JeSITEIbHOCTH,
napaMeTpel U
JIOCTHIKEHHUS;

- BBISBJISTH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B
paccMaTpUBaEMbIX SIBICHUSX;

- BHOCHTH KOPPEKTUBBI B
JESITEIIbHOCTb, OLICHUBATH
COOTBETCTBHUE pe3yNIbTaToB
eI, OLICHUBATh PHUCKHU
IMOCJICICTBUI NCATCIBHOCTH;

- pa3BUBaThH KpEaTHUBHOE
MBIIIICHHE npu pelieHuu
JKU3HEHHBIX TTPOOIIEM

0)0a30BbIe  MCCIIEIOBATEIIbCKUE
JIEUCTBUSL:

- BJIQJICTh HaBBIKAMH  y4eOHO-
HCCIIE0BATEIBCKON ¥ IPOEKTHOU

Leau
3a/1aBaTh
KpUTEPUU  UX

JIEATENBHOCTH, HaBBIKAMH
paspeleHus mpoodieM;
-BBISIBIISITh MPUYUHHO-
CJIE/ICTBECHHBIE CBSI3U u
aKTyaJIN3UPOBATH 3azauy,
BBIJIBUTATh TUIIOTE3Y ee
peleHns, HaXOAUTh apPTyMEHTHI
U1 J10Ka3aTelbCTBa  CBOMX
YTBEPKICHHI, 3a/1aBaTh
rapaMeTpbl u KpPUTEPUHU
peLIeHHUS;

- AHAIM3UPOBATh TOJYyYCHHBIE B
xoze peLeHust 3a71a41
pe3yJIbTaThlI, KPUTHYECKHU

OLICHUBATL HX JOCTOBCPHOCTD,
MMPOrHo3poOBaTh MH3MCHCHHUC B
HOBBIX YCJIOBUSIX;

- YMCTb NECPEHOCHUTHL 3HAHUA B

MO3HABATEIIBHYIO 51
MPAKTUIECKYIO obnactu
KHU3HEACATCIIBHOCTH,

- YMETh HMHTETPUPOBATh 3HAHUS
n3 paSHI)IX Hpe)IMeTHBIX
o0Jacrei;

- BBIIBUTATh HOBEIE HJIIEeH,
HpennaraTL OpI/IFI/IHaJ'II)HI)Ie

oAXO0JAbl U pCHICHU S,

- MMOHUMaHUE poinu
ACTPOHOMHUHU B MPAKTUYECKOM
JIEATEIbHOCTH  YEJIOBEKa U
nalpHenmeM HAy4HO-
TEXHUYECKOM PA3BUTHUHU, POIU

¢usukn B hopMupoBaHUH
Kpyrosopa u
(byHKIMOHATBHOM
IPaMOTHOCTH YeJIOBEKa IS
penieHus NPaKTHYECKUX
3ajay;

- chopMHpOBATH YMCHHSI

pemath pacyeTHbIE 3aJaud C
SIBHO 3aJaHHON (DHU3UYECKOM

MO/IEIIBIO, UCTIONB3Ys
buznveckue 3aKOHBI u
MIPUHIIMIIEI; Ha OCHOBE
aHanuM3a  YCIIOBHMS  3aJlaud
BBIOMPATH (bu3HUYECKyIO
MO/IEIb, BBIJICTISTH
¢dusnveckue  BEIMYMHBI U
(bopMyITbl, HEOOXOIUMBIE IS
€c  pelieHus, TPOBOJIUTH
pacyeTsl " OIICHHUBATH
PEaTbHOCTD MOJTyYCHHOTO
3HAYCHUS busnveckoit
BCJIMYMHEI, pemaTth
Ka4eCTBECHHbBIC 3ajauH,
BBICTpauBas JIOTUYECKH

HEMPOTUBOPECUUBYIO IEMIOUKY
pacCy’IeHHUl ¢ OINOpol Ha

W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH u
(bus3nvecKue SBICHNUS;
BIIAJIETh
OCHOBOITOJIATAIOIIIMMHU

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

XapaKTePU3YIOIIHMH
buznueckue MIPOIECCHI
(CBsI3aHHBIMH c
MEXaHUYECKHM JIBIIKCHHUEM,
B3aNMOIECHCTBHEM Tell,
MEXaHUYCCKHUMU
KoJICOAHMSIMH H  BOJIHAMU;
aTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM BEILIECTBA,
TETUIOBBIMH MpoIIeccamMu;
ANEKTPUUYECKUM u
MAarHUTHBIM MTOJISIMH,
IEKTPUICCKUM TOKOM,
AIEKTPOMArHUTHBIMU
KOJICOAHHSIMH U BOJIHAMU,
ONTHYECKUMH SIBJICHUSIMU;




CIIOCOOHOCTH MX HCIIOJIB30BAHUS
B II03HABATEJILHON U COLIMAIILHOU
MPaKTHUKE.

KBAaHTOBBIMHU SIBIICHUSIMU,
CTPOCHHEM aTOMa U aTOMHOTO
sapa,  PaauOaKTUBHOCTHIO);
BIIaJICHUE
OCHOBOIIOJIATAIOIINUMHU
ACTPOHOMHUYECKUMU
MOHATHSMH, TI03BOJISIOIIUMU
XapakTepu30BaTh MPOLECCHI,
MPOUCXOASAIINE HA 3BE3/1aX, B
3BE3/IHBIX CHCTEMaXx, B
MEKTaJJaKTUYECKOU  cpee;
IBIDKEHHE HEOECHBIX  TeEll,
SBOJTIOLIUIO 3BE3]I u
Bcenennoi,

- BJIaJIETh 3aKOHOMEPHOCTSIMH,
3aKOHaMU U TEOpHUSMH (3aKOH
BceMupHoro tarotenus, I, Il
n III  3akonsl HeioToHA,
3aKOH COXpaHECHUS
MEXaHUYECKON JHEpruu,
3aKOH COXpaHEHUs HMITYJbCa,
MPUHIUIT CYNIEPIO3ULIUKA CHUJI,
MIPUHIIUIT paBHONIPaBHOCTHU

HMHEpLUAIbHBIX CUCTEM
OTCUEeTa; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO
CTPOEHHS BEIIECTBA, I'a30BbIC
3aKOHBI, IIEPBBII 3aKOH
TEPMOJUHAMUKU; 3aKOH

COXpaHCHHUA OJJICKTPHUYICCKOIO
3apsa, 3aKOH KYJ'IOHa, 3aKOH
Owma JJId ydaCTKa ICIr, 3aKOH

Oma TS MTOJTHOMN
AIEKTPUYECKON 1ENH, 3aKOH
xoyns - JleHua, 3aKoH
AJIIEKTPOMArHUTHON

WHYKIUHY, 3aKOH COXPAHEHUS
SHEPruu, 3aKOH
IIPSAMOJIMHEMHOTO

pacnpocTpaHEHHs CBETa,

3aKOH  OTPa)XXEHUS  CBETAa,
3aKOH TMPEJIOMJICHUS CBETa;
3aKOH COXPaHEHUs DSHEPIHUH,
3aKOH COXpaHCHHA HMITYJIbCA,
3aKOH COXpaHEeHUs
AIIEKTPUYECKOTO 3apsija,
3aKOH COXPAHEHHUs MacCOBOI'O
yucna,  mnoctyinatel  bopa,
3aKOH PaANOaKTUBHOTO
pacrnajna); yYBEpEHHOE
UCIIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEN npu
aHanm3e (PU3MYECKUX SBICHUN




1 TIPOIIECCOB.

OK 02. Ucnonp3oBars

COBpPEMEHHBIE
Cpe/cTBa TOWCKA, aHaIHM3a
u MHTEpIpETalnun
nH(popManuu, u
nH(pOPMAaLOHHbIE
TEXHOJIOTUU TUIst
BBITTOJIHEHUS 3agad
npodeCCHOHATLHON
JeSATeIbHOCTH

B obnactu meHHOCTH HAYYHOTO
MO3HAHUA:

- cpOpMUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAayKn u
00I1IeCTBEHHOM NPAKTHKH,
OCHOBaHHOTO Ha  Juanore
KYJbTYDP, CIIOCOOCTBYIOIIETO

OCO3HAHHMIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MHPE;
-COBEPIIEHCTBOBAHUE SI3bIKOBOM
Y YUTATEIbCKOU KYJIBTYPHI KaK
CpEACTBA B3aUMOJEHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS
MUDA;

- OCO3HAHHUE I[IEHHOCTH HAaYy4YHOM
JESITEIbHOCTH, TOTOBHOCTH
OCYIICCTBIISITh  MPOCKTHYIO U
HCCIIEIOBATEIIBCKYIO
JEeSTENIbHOCTh WHANBUAYAIBHO U
B TpYIIIIE;

- OBllaziecHUe YHUBEPCAIbHBIMU
yueOHBIMU  T103HABaTEIbHBIMU
JICUCTBUSIMU:

B) paboTa ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMH TOTYyYCHUS
uH(pOpMAllUM W3 HCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEILHO
OCYIIECTBIISITh TIOMCK, aHAJMN3,
CUCTEMAaTHU3AIIHIO u
UHTEpIpeTalui0  HWH(OpMauu
pa3IMYHBIX BUAOB H  (opM
MIPEJICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX
dbopMaTax ¢ y4eToM Ha3HAYEHUS

uHpopmaruu u eJIeBou
ayJIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
HpCI[CTaBJ'IeHI/IH 158 BI/I3yaJ'II/ISaHI/II/I;
- OICHUBAThb I[OCTOBepHOCTI:,

JETUTUMHOCTh HMH(OpMaLH, €€
COOTBETCTBUE  IIPaBOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;

- HCIIOJIb30BaTh cpeacTBa
MH(OPMaLIMOHHBIX "
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI B peleHnu
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3a7a4d  C
co0uIr0IeHHEeM TpeOoBaHUM

-YMETh YUUTBIBATh I'PAHUIIbI
OPpHUMCHCHUS U3YYCHHBIX

(bU3UIECKUX

MOJICIICH:
MaTepHragbHast TOUKa,
WHEepIHUaIbHAsS cucrema

oTcueTa, WICAIbHBIM  ras;
MOJEIM  CTPOEHHUS  Ta3o0B,
KHUJIKOCTEH U TBEPIBIX TEll,
TOYEYHBIN AIEKTPUYECKUI
3apsj, sAepHas MOJIEIb aTOMa,
HYKJIIOHHasi ~ MOJEIb
aTOMHOTO si1pa pu
peneHnH (PU3NIECKUX 3a/1a4.
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SPrOHOMHUKH, TEXHHUKH
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeH sl, MPaBOBBIX
U OTUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM
0e30IacHOCTH;

-BJIA/IETh HaBBIKAMU
pacno3HaBaHMS M 3AIIUTHI
uHpopManuu, UHPOPMALMOHHOM
0€301acHOCTH JINYHOCTH.

OK 03. [TmanupoBaTh 1

pealln30BhIBATh
COOCTBEHHOE
npodeccnoHanbHOE u
JIMYHOCTHOE pa3BHTHE,
P ANPUHUMATEITHCKYIO
JIEATENHHOCTE B

npodeccuoHanbHOU cdepe,
UCIIOJIB30BATh 3HAHUS TI0
(UHAHCOBOH TPaMOTHOCTH
B Pa3lIMYHBIX J>KU3HEHHBIX
CHUTYaIUIX

B oOactu JTyXOBHO-
HPABCTBEHHOT'O BOCITUTAHHMS:

- copMHupOBaHHOCTH
HPaBCTBEHHOTO CO3HaHWUS,
THYECKOTO TIOBEICHHUS;

- CIIOCOOHOCTH OLICHMBATh
CUTYAIIHIO " NpUHUMATh
OCO3HAHHBIE pelIcHHS,
OPUCHTHPYACH HA  MOPAIbHO-
HPaBCTBEHHbIE HOPMBI "
[ICHHOCTH;

- OCO3HAaHUE JIMYHOTO BKJIaJa B
[IOCTPOCHUE YCTOWYHBOIO
Oyaywero;

- OTBETCTBEHHOE OTHOIICHHE K
CBOMM  pOJuTeIsIM U (WIH)

JIPYTUM YJleHaM CEMbH,
CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HaHHOTO MIPUHATHUS

HEHHOCTEH CEMEWHON >XHU3HH B
COOTBETCTBUU C  TPAJAMUIHUIMU
HapoaoB Poccuu;

OBnazneHue  yHHMBEpCaJIbHBIMU
pPEryIsTUBHBIMU  JI€UCTBUSIMU:
a)caMOOpTaHU3aIIUs

- CAMOCTOATENFHO OCYIIECTBIISITh
MMO3HABATEJIbHYIO JIEATEIbHOCTb,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U
dbopMmynupoBaTh  COOCTBEHHBIE
3aayn B oOpa3zoBaTenbHOU
NEeITENLHOCTH M JKH3HEHHBIX
CUTYaIUsX;

- CAMOCTOSTEJILHO  COCTaBIATH
IUIaH  peuIeHus MpoOJeMbl ¢
Y4€TOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEATNIOYTEHU;

- JaBaTh OIICHKY HOBBIM
CUTYaIUsIM;

-CII0COOCTBOBATH
(hOpMUPOBAHHIO U TIPOSIBICHUIO
IIUPOKOM SPYIUIIMA B Pa3HBIX
o0lacTIX 3HAaHUM, ITOCTOSHHO
IOBBIIIATH CBOM

- BJIAACTH OCHOBHBIMH

METO/IaMHU HAYYHOTO
MO3HAHUS,

UCTIOJIB3YEMBbIMU B (pH3HKE:
MIPOBOHTH psIMbIC "
KOCBCHHBIC U3MEPEHUS
(buznuecKkux BEJIUYMH,
BBIOUpAst ONTUMAJTbHBIN
croco6 U3MEPCHUS "
UCTIONB3YS U3BECTHBIC
METO/IbI OLICHKHU

IOTPEUIHOCTEN  M3MEPEHUH,
IPOBOAMUTH  MCCIEAOBAaHUE
3aBUCHUMOCTEN  (PU3NYECKUX
BEJIMYUH C HCIOJIb30BaHUEM

IPSIMBIX U3MEpeHui,
OOBACHSTH MOJTyYCHHBIC
pe3yIbTaThl, UCIIONB3YS

¢usnveckne Teopuu, 3aKOHbI
¥ TOHATHS, H  JeNarh

BBIBOJIBI; CcOOJII01aTh
npaBujia 0€30MacHOro Tpyaa
npu MIPOBEJICHUU

HCCIEAOBAaHUM B paMKax
y4eOHOTo »JKCIEepUMEHTa U
y4eOHO-UCCIIeI0BATEIbCKOM
JeSITebHOCTH C
UCIIOJIb30BaHUEM IU(PPOBBIX
W3MEPHUTENBHBIX YCTPOHCTB U
71a00paToOpHOTro
00opyI0BaHNs;
c(hOpMUPOBAHHOCTh
MIPEACTaBICHUH O

METOo/1ax MOJTy4deHHUs
HAyYHBIX aCTPOHOMUYECKHX
3HaHUHI

- oBnaaets (chopMUpPOBATH
MpEJICTaBICHUs) IpaBUIIaMU
3anucu  puznyeckux Gopmyn
penbedHO-TOUYCYHOW CHCTEMBI
ob6oznauenwnii JI. bpaitns (ans
CIIENBIX U  CIIA00BHUIAIINX
00ydJarmuxcs).
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o0pasoBaTenbHbBIN u
KYJIbTYPHBIN YPOBEHB;

0)CaMOKOHTPOJIb:
-UCII0JIB30BATh MMPpUCMbI
pediexcun TSt OLICHKU
CUTyallu¥, BBIOOpa  BEPHOrO
pelIeHus;

-yMeTh OLICHMBAaTb PUCKH U
CBOECBPEMEHHO NPUHAMATH

pelIeHus 10 UX CHUXKEHUIO;
B)OMOITMOHAIBHBIA ~ MHTEIJICKT,
MpeIoararmuit
c(hOpPMHUPOBAHHOCTD:
-BHYTPEHHEH MOTHBAIMH,
BKJIIOYAIOIIEH CTpEMJICHHE K
JTOCTHDKCHHUIO 1€ W YCIexy,
OITUMHU3M,  WHHUIIMATHBHOCTD,
yMEHHE JIeHCTBOBATh, UCXOJIS U3
CBOHMX BO3MOKHOCTEH;

- OMIIaTHH, BKJIIOYaroIei
CIIOCOOHOCTH IIOHUMAaThb
OMOIIMOHAJIbHOC COCTOSIHHC

APYyrux, Y4YUTbIBATH C€ro IIpu
OCYHICCTBJICHNHN KOMMYHUKAIINH,
CIIOCOOHOCTHh K COYYBCTBUIO H

CONCPSIKUBAHUIO;
-COIIMaJIbHBIX HaBBIKOB,
BKJTFOUAIOIIIUX CIIOCOOHOCTH

BBICTPAaNBAaTh  OTHOLICHUS  C
JOPYTUMH  JIIOABMH, 3a00THUTHCH,
NPOSIBIISITh UHTEPEC U pa3periaTh
KOH(JIUKTBI.

OK 04. D¢pdexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH1e

- TOTOBHOCTb M CIIOCOOHOCTb
K 00pa3oBaHUI0 U
CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH u
CaMOOIPEENECHHUIO;
-OBJIa/ICHHE HaBbIKaMU
y4eOHO-UCCIIEeI0BATEIbCKOM,
MPOEKTHOM W  COUHAIBHOMN
NESTENIBHOCTH;

OBnazneHne yHUBEpCAIbHBIMU
0)COBMECTHasl IeSITEIIbHOCTD:

- T[OHUMaTh M MCIOJIb30BaTh
pEeUMYIIECTBa KOMaHJIHOM U
UHIUBUAYAJIbHON paboThI;

- IPUHUMATh 1€ COBMECTHOM
JeSITEIbHOCTH, OpPraHU30BBIBATH
U KOOPJIMHUPOBATh JIEHUCTBUSA I10
€e JIOCTH)KEHHIO: COCTaBJISATh
IJIaH JIEMCTBHUM, PpACIPENEIITh
polii €  Y4eTOM  MHEHUH
Y4aCTHUKOB 00CyXI1aTh
pe3ynbTaThI COBMECTHOM

- OBJIAJIETh YMEHUSIMU
pabotatb B  rIpymme ¢
BBITIOJTHEHUEM pa3IMYHBIX
COLIMAJIbHBIX ponei,

IUTAHUPOBATh PabOTy TPYIIIHI,
palMoHaBHO — PACHPEeNsiTh
JeSITeNbHOCTD B
HECTAHJIAPTHBIX  CUTYaIUAX,
AICKBATHO OIICHUBATH BKJIA
KOKIOTO U3  yYYaCTHHKOB
TPYIIIIBI B pelieHue
paccMaTrpuBaeMoi poOIEMBI.
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paboTHI;
- KOOPpANHUPOBATL U BBINIOJIHATH
paboTy B YCIIOBHSIX PEabHOTO,

BUPTYaJILHOTO u
KOMOWHHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYIIECTBIISITh IMO3UTHUBHOE
CTpaTeTUYECKOe IIOBEJICHHE B
Pa3IUYHBIX CUTYalMsIX,
MIPOSIBIIATH TBOPYECTBO u
BOOOpaKeHUeE, OBITh
WHHITUATHBHBIM

OmiajieHne  yHHUBEPCAJIbHBIMU
PEryISTUBHBIMH JICHCTBUSMMU:
r) OpuHATHE ce0s W APYrux
JIOJICH:

- IPUHUMATh MOTUBBI u
apryMeHTBhl JAPYTUX JIoAeH Mpu
aHaiuse pe3ynbTaToB
JIeSATEeIbHOCTH;

-IpU3HaBaTh CBOE MpaBO U
IIpaBO  JIpYyrux JIIOJEd Ha
OIIINOKH;

-pa3BHUBAThH CIIOCOOHOCTH
NOHUMATh MHp C TO3HUIUHU
JPYroro 4elioBeKa.

OK 05. OcymmiecTBisTh
YCTHYIO U

IIUCBMEHHYIO
KOMMYHMKAIUIO Ha
roCylapCTBEHHOM SI3bIKE
Poccuiickoii denepanuu ¢
y4eToM 0coOeHHOCTeN
COLIMAJIbHOTO U
KYJIbTYPHOI'O KOHTEKCTa

B o0OJacTu 9CTETUYECKOTO
BOCITUTAHHUS:
- DCTETUYECKOE OTHOIIEHHE K
MUDY, BKJIIOYast ACTETHKY
Haquoro TBOp‘-IeCTBa,
npucyiero Gpusnveckon HayKe;
- CIOCOOHOCTh ~ BOCHPUHUMATh
pa3jnyYHble BHUABI HCKYCCTBA,
TpagullMd U TBOPYECTBO CBOETO
U JpYyrux HapoJAOB, OIIYIIATh
SMOIMOHAIBHOE BO3JICHCTBHE
HCKYCCTBA,
- yOeXKIEeHHOCTh B 3HAYUMOCTH
IIg  JAYHOCTH W 00IIecTBa
OTCYCCTBCHHOI'O nu MI/IpOBOFO
HCKYCCTBA, STHHYECKHX
KYJIBTYPHBIX TpaauLi 51
HApOJHOTO TBOPUYECTBA;
TOTOBHOCTh K CaMOBBIPQKEHUIO
B Ppa3HBIX BHJIaX HCKYCCTBa,
CTpeMJ'ICHI/IC HpOSIBJ'ISITB
KauecTBa TBOPUYECCKOU JTMIHOCTH,
OBraneHne yHUBEPCAIbHBIMU
a) o0meHue:
- OCYHIGCTBJ'ISITI) KOMMYHI/IKaHI/II/I
BO Bcex c(hepax KU3HHU;
pacmo3HaBaTh HeBepOanbHbIC

- YMETh pacro3HaBaTh
busnveckue SIBIICHHSI
(mportecchl) U OOBICHATH HX
Ha OCHOBE M3YYCHHBIX
3aKOHOB:  paBHOMEpPHOE W
PaBHOYCKOPEHHOE

MPSIMOJIMHEHHOE  JIBM)KCHHE,
cBOOOOHOE  TAJCHHE  Tell,
JIBUKEHHE TI0 OKPY>KHOCTH,

WHEpLHUS, B3aUMOJICHCTBUE
TEN, KosiebarenbHOoe
JIBUKEHUE, pe3oHaHc,
BOJIHOBOE JIBUKECHHUE;
muddy3us, OpOyHOBCKOE
JIBUKEHUE, CTpOCHHUE

KUIKOCTEH W TBEPIBIX TeT,
M3MEHEeHHe oObeMa Ten Npu
HarpeBaHuu  (OXJIAKIEHUN),
TETIJIOBOE paBHOBeEcCHE,
ucIapeHue, KOH/JIEHCallUs,
MJIaBJIEHUE, KPUCTAJUIM3ALINS,
KHUIIEHUE, BIIAYKHOCTh BO3/yXa,
CBSI3b CpEHEH KUHETHYECKOU
SHEPTUH TETUIOBOTO JIBHXKEHUS
MOJIEKYI  C  aOCONIOTHOM
TEMIIEpaTypol,  TOBBILIECHUE
JIaBJIEHUs raza TMpUd  €ero
HarpeBaHUM B 3aKPBITOM
cocyne, CBSI3b MEXAY
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cpencTBa OOIIEHHS, TOHUMATh

napamMeTpamMu COCTOAHUSA Ta3a

3HAQUYE€HHUE COIMAIbHBIX 3HAKOB, | B n30IpoIieccax;
pacno3HaBaTh IIPEANOCHUIKY | JIEKTPU3ALIMS Ted,
KOH(QJIMKTHBIX ~ CUTyallud ¥ | B3aMMOJCHCTBHE 3aps0B,
CMSr4aTh KOHQIHUKTHL; HarpeBaHue€ MPOBOJAHUKA C
- Pa3BEPHYTO U JIOTHYHO U3JIaraTh | TOKOM, B3aUMO/ICCTBUE
CBOIO TOYKY 3pEHU C | Mar{uTos,
HCIIOJIb30BAHUEM A3BIKOBBIX | SJICKTPOMATHUTHAA WHIYKIINA,
CpEJCTB. JIECTBUE MAarHUTHOTO MOJs
Ha TPOBOJHUK C TOKOM U
JIBIKYIIUICS 3apsn,
ANIEKTPOMArHUTHBIE
KoseOaHus u BOJIHBI,
IIPSAMOJIMHENHOE
pacupocTpaHeHue CBeTa,
OTpa’KEHHUE, [IPEJIOMJIEHUE,
uHTepdepeHIus, audpakius
u noJIsipU3aIus CBETA,
Jucrepcus CBETA;
dorosnexTpudyeckuii  APQexT,
CBETOBOE JaBJICHUE,
BO3HMKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTroMa BOJOpPOJa,
€CTECTBEHHAs
MHCKYCCTBEHHAas
PaANOAKTUBHOCTD.
OK 07. CogeiicrBoBath B of6mactm  skomormueckoro | -  choOpMHpPOBATH  YMEHHUS
COXPaHEHUIO BOCIIUTAHMUS: MPUMEHSATD MOJTyYeHHBIC
OKpY’Karollleu cpespl, - chopMHPOBAHHOCTH 3HaHUs
pecypcocOepexKeHHIO, 9KOJIOTUYECKOU KyJbTYpHI, | [UII  OOBACHEHUS  YCJIOBUM
NPUMEHSTH 3HAHUS 00 HOHUMAHUE BIUIHUS COLAAIILHO- | IPOTEKAHUA bu3HIeCcKuX
U3MCHCHUH KIUMarta, SKOHOMMYECKHX MPOLIECCOB Ha | ABJICHUW B NPUPOJIEC U A
TNPHHIUIIBL OEPEXKITHBOTO COCTOSIHHE IPUPOTHON U | IPUHATHS MPaKTHYECKUX
HpOU3BOACTBA, COLIMANIbHON Cpelibl, OCO3HAHWE | pelleHHil B  IIOBCEIHEBHOM
3®®GKTHBH9 ACUCTBOBATE | ryoGamsHOrO XapakTepa | )KM3HH AN oOecreueHus
B 9pE3BbITANHBIX 3KOJOTHUYCCKUX HpO6J1€M; 0e30MMacHOCTH npu
CUTYaIHSIX
- INTaHUPOBAHUC 41 06pameHHH ¢  OBITOBBIMH
OCYIIECTBICHUE  JICUCTBUH B | mpubGopaMu M TeXHUYECKUMH
OKpYXKAIOWIEH Cpe/ie Ha OCHOBE | ycTpoiicTBAMM, — COXpaHEHHS
3HaHUS  LEeJIed  yCTOMYMBOTO 37I0pPOBBS U COOITIOCHHS HOPM

Pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HENPUATUE INEHCTBUH,

MIPUHOCSIITIX Bpen
OKpY>Karollleu cpene;
- yMEHHue MPOTHO3UPOBATH
HeOIaronpusITHbIE
JKOJIOTUYECKUE MOCIEACTBUSA
NPEANPUHUMAEMBIX  JEHCTBUH,
MpEeIOTBpaIlaTh HX;
paciupenue OTbITa
JEATEIbHOCTH  JKOJOTMYECKON
HAallpaBJIEHHOCTH  HAa  OCHOBE

3HaHUU 10 (pusHKe.

HKOJIOTUYECKOT'O TMOBEJICHUS B
OKpYXKaroleun cpene;
MOHMMaHUe Heo0XOIUMOCTH
MMPUMCHCHUA I[OCTI/I)KGHI/Iﬁ
GU3MKM W TEXHOJOTHH IS
paroHaIbHOIO
MPUPOOTOIB30BAHMUS.
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IIK 1.2. IIpou3Boauth
TEXHUYECKOEe
00CITy’)KUBAaHHE U PEMOHT
MOJIBIDKHOTO COCTaBa
’KEJIEe3HbIX JOPOT B
COOTBETCTBHUH C
TpeOOBaHUSIMHU
TEXHOJIOTHYECKUX
MIPOIIECCOB.

- KOOPAMHUPOBATh U BBIIOJIHATD
paboTy B YCIOBHAX DPEalTbHOTO,

BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aHUMOJCHCTBUS;
-HMCII0JIb30BAaTh MIPUEMBI
peduexcun IS OLIEHKHU
CHTyallud, BbIOOpa  BEPHOTO
peleHus;

-yMeTh OLEHHMBATh PHCKH MU
CBOEBPEMEHHO IpPUHUMATD

PCHICHUS IO UX CHUIKCHMUIO.

chopMupoBaTh YMEHHS

OPHUMCHAITH IMOJIYYCHHBIC
3HaHUA
JJIA OCYHICCTBJICHUA

KOHTpOJIsI paboThl yCTPOUCTB
JIOKOMOTHBA.

1.4. KoJu4ecTBO 4YaCOB HA OCBOEHHE MPOTrPaMMBbI THCIUTLIHHBI:

MaKCUMaJIbHOU y4eOHoM Harpy3ku oOyuatomierocs 181 gac, B Tom uucie:
00s13aTeIbHON ayAUTOPHOMN yueOHOM Harpy3ku oOydaromerocst 120 gacos;
camocTosiTeNbHas pabora odyuaromierocs 61 gac.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

OVYIlL.12 ®du3uka

2.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHO# padoThl

Bun yueonoii padoTnl

O0LeM yacoB

MaxkcumanbHasi ydeOHAs Harpy3Ka (Bcero) 181
Oo6si3aTesibHAsI ayTMTOPHAN YUeOHasi HArpy3Ka (Bcero) 120
B TOM YHCJIE:

TEOPETUYECKOE O0YUCHUE 80
6 MOM HlUc/ie NPpopecCUOHATbHO-0PUCHMUPOBAHHOE COOEPICAHUE 20
IpaKTHYECKas padbora 8
6 MOM Hucie NPoPecCcUOHATbHO-0PUESHMUPOBAHHOE COOEPICAHUEe 8
nabopaTopHas pabora 32
8 MOM HUcC/ie NPOpeCcCUOHATbHO-0PUCHMUPOBAHHOE COOEPICAHUE 20
CamocTrosiTesibHasI padoTa o0ydyaromerocs (C.p.+ u.a.*): 61

[TpomexyToynas arrectaiys B hopMe SK3aMeHa
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2.2. TEMATUYECKHWH IVIAH U COAEP)KAHUE YYEBHOI'O ITPEJIMETA OYI1.12 ®usuka

HaumenoBanue pa3jiesioB

Tema u conepkaHue y4eOHOro MaTepualia, JabopaTtopHble 3aHATUS U
NPAKTHYECKHE 3AHATHUS, CAMOCTOSITE/IbHASL Pa00Ta CTY/IeHTOB

O0beM
yacoB

dopmMupyembie
o0uue
KOMIIEeTEeHIIUH

1

2

3

4

BBeaenue

duszuka — pyHgaMeHTATIbLHAS HAYKA 0 PUPOJIE.

®dusnka — (yHIaMEHTaNbHAs HayKa O pupojae. EcTecTBeHHO-HAYyYHBIN METO.
no3Hanus, ero OK 05 BO3MOXHOCTH U rpaHULIbl TPUMEHUMOCTH. DKCIIEPUMEHT U
TEOpHs B IPOIECCce O3HAHUS MPUPoabl. MoaenupoBaHue GU3NIECKHUX SBICHUHN U
nporeccoB. Poib sKkcriepuMeHTa U TEOpUHU B MPOLECCE MO3HAHUS TPUPOIBI.
dusnueckas BenuunHa. PU3nUecKre 3aKOHbI. [ paHHUIIbI MPUMEHUMOCTH (PU3HUYECKUX
3akoHOB U Teopuil. [Ipunuun coorBercTBus. [loHsATHE O U3HUECKOll KapTUHE MUDA.
[TorpeniHocTr N3MepeHN PU3NUECKUX BEITHUYHH.

1

®u3nuKa ¥ METOAbI HAYYHOTO MO3HAHUSI.

Coneprxkanne yueOHOro Matepuasia

3naueHne (UMK TPU OCBOCHHUU CIEIMATBHOCTH TeXHHYecKas SKCILTyaTarus
IOABHIKHOI'O COCTaBa KCJIC3HBIX TOPOT.

OK3
OK 5

BHeaynutopHas camocTosiTeNibHas paboTa 00yJarouxcs:
IHoaroroBuTh coobuIeHus O TeMe: «Dusndeckasi kKapTuHa mupa» (1 gac)
HoaroroBurh coodmeHus no reme: «Pusuka B cnenuajabHoCcTH TexHnuyeckasi IKCIIyaTanus MOABHKHOTO

€OCTaBa ’KeJ1e3HbIX Jopor » (1

4ac)

3-4

Pa3pen 1
MexaHnuka

OCHOBbI KHHEMATHKH

Copep:xanue yueOHOTO MaTepuana

Mexanuyeckoe ABHKEHHUE U €T0 BUIbl. MaTepuanbpHas Touka. OTHOCUTEILHOCTD
MexaHn4yeckoro aBuxkeHusd. Cucrema orcuera. [Ipunmun orHocutensHocTH ["anuies.
Crnioco6s1 onucanus aeuxenus. Tpaekmopus. Ilymo. Ilepemewenue noxomomuea.
PaBHOMepHOE npsimoniuHeliHOe ABUKeHne. CKOpocTh. MTHOBEHHAs U CpeHSA
ckopocTu. Yckopenue. [IpsimonnHeitHoe JBUKEHUE C TOCTOSSHHBIM YCKOPEHHUEM.
JIBu>KeHHE ¢ TIOCTOSIHHBIM YCKOPEHHEM CBOOOHOTO NajieHus. Pasnomepnoe
08UIICEHUE MOYUKU NO OKPYIHCHOCHU, Y2/106a5 CKOPOCHLb IOKOMOMUEA.
IlenTpocTpemurenbHoe yckopenue. Kunemarrka abCcoa0THO TBEPAOIO Tena.

OCHOBBI JIUHAMUKH
Copep:xanne yueOHOTo MaTepuana

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.2
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OcHoBHas 3amada guHamMuke. Cua. Macca. 3akonbsl Mexanuku Herotona. Cuiisl B
npupojie. Cusa TSKECTH U CHIIa BCEMUPHOTO TSATOTEHUs. 3aKOH BCEMUPHOTO
taroteHus. [lepBas kocMuueckast CKOpOCTh. JIBUKEHUE TUTAHET M MAJIBIX TEJ
Conneunoii cuctemsl. Bec. HeBecomocts. Cuitbl ynpyroctu. Custbt mpenus
K0J1eCHOll napbul.

7-8 JlabopaTopnasi paGora Ne 1. 2
CoxpaHeHne MeXaHMYeCKOM IHEPrUuM NMPH IBUKEHNH TeJIa MO/ JeiCTBHEM CHJI
THAKECTH H YIPYTOCTH.
9-10 Jlabopamopnas paboma Ne 2 2
H3yuenue ocodennocmeii cuivl mpenus (CKOJ1bHCEHU)
11-12 3aKOHBI COXpaHEHHUS B MEXaHHKe 2
Coneprxanue yueOHOro MaTepuasia
Nmnynee Tena. Umnynbe cuiibl. 3aK0H COXpaHEHHs UMITylIbca. PeakTuBHOE
nBuxeHue. Mexanuueckaa padoma u mowsnocmsy. Kunemuuecxkan snepeus.
Ilomenyuanvuas snepzusn. 3aKon coxpanenus mexanudeckoi Inepzuu. Pabora
CHJIBI TSDKECTH U CHITBI yripyrocT. KoHcepBatuBHble cuibl. [IpuMeHeHne 3akoHOB
coxpaHneHus. Micnonp30BaHUE 3aKOHOB MEXAHUKH /7151 O0BSCHEHUS JIBHKEHUS
HEOECHBIX TN U /IS pa3BUTHS KOCMUYECKUX MCCIICTOBAHHMA, TPAHHIIBI
MPUMEHUMOCTH KJIACCUYECKO MEXaHHKH.
13-14 JlaGopaTopHnas padora Ne 3 2
HccaenoBanue IBUKEHUS TeJIA MOX AefiCTBHEM MOCTOAHHOM cuiibl. M3yyenue
3aK0HA COXPAHEHUsI HMITYJIbCA.
15-16 JlabopaTopnasi padora Ne 4 2
CpaBHeHne padoThl CHJIbI ¢ H3MEHEHHeM KHHETHYeCKO# YHepruu
17-18 Pewenue 3a0au c npogheccuonanvnoil HanpPasIEHHOCHbIO 2
19 KonTtpoJuabsnas padora Ne 1 «Mexanunka» 1
Bneaynuropnas camocrosTenbHas padoTa 00yJaronuxcs: 12
H3roroiaenne Tadaum Mo KHHeMaTHKe (2 Jaca)
Pemmnth 3anaun Ha Temy «Knnematukay (2 gaca)
IoaroroBuTh coo0eHus no Teme: «Cuibl B ipupoae» (2 Jaca)
Pemuth 3agaun Ha Temy: «{luHamuka (2 gaca)
PemmnTs 3a1a4u Ha Temy: «JHeprus» (2 yaca)
3anoJHUTh Ta0IUIY HA TeMy «DHeprus» (2 yaca)
20-23 Paznen 2 | OcHOBBI MOJIEKY.ISIPHO-KHHETHYECKOI TEOPHH. 4 OK 01
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24-25

26-31

32-35

Mouiekyasipaasi pusuka u
TePMOJAUHAMHUKA

Copepxanue yueOHOro MaTepuana

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIpHO-KMHETHYECKOM Teopuu. Pasmepsl u Macca
MOJIEKY] ¥ aTOMOB. bpoyHoBckoe aBmkeHue. Cuibl u IHEPUA MEHCMONEKYAAPHOZO
e3aumooeiicmeus. CTpoeHUE Ta3000pa3HbBIX, KHUIKUX U TBEPABIX Tell. MmeanpHbIN
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKON Teopuu
ra3oB. Temnepamypa u ee uzmepenue. TepMmonuHaMuyecKas 1IKana TEMIIEPATYpBHI.
AOCONIOTHBI HYJAb Temmeparypbl. Temmeparypa 3Be3n. CKOPOCTH JBHKCHHUS
MOJIEKYJI ¥ UX U3MEpEHUE. Y paBHEHUE COCTOSHUA HeaabHOro rasa. M3onporeccsl u
ux rpaduku. ['a3oBbie 3aKoHbl. MosipHas ra3oBast IOCTOSIHHAS

JlabopaTopHnas padora Ne 5. U3yueHue 0JHOTO U3 H30IIPOLIECCOB.

OCHOBBI TEPMOJAMHAMUKH

Coneprxkanue yueOHOro Matepuasia

BuyTpennss sHeprus cucrteMbl. BHyTpeHHss 3Heprusi ujaeaibHoro raza. Pabora u
TEIIoTa Kak (OPMEI mepenadr dSHepruu. TerIoeMKOCTb. Y IebHAS TEIIOEMKOCTD.
KonnuectBo TeruoTel.  YpaBHeHue TeruioBoro Oamanca. IlepBoe  Hauaio
TepMOAMHAMUKH. AnabaTHBIN nporecc. Bropoe navyaino tepmoaunamMuxu. Ipunyun
Ociicmeuss mennoeoii mawunvl. Tennoevie oeuzamenu. KII/I mennosozo
osuzamens. Xonoounvnovie mauwunvl. OXpana npupoIbl.

ArperaTHble COCTOSIHUS BelleCTBA M (pa3oBbIie Mepexoabl

Coneprxkanne yueOHOT0 MaTepuania

Hcnapenne n koHaeHcauus. HacwlllleHHBIH Map U €ro cBoilcTBa. Aécoriomuas u
OMHOCUMENbHAA 61ANHCHOCHb 6030yXa. [IpuOOpBl NJisi ONpeeNeHus] BIAXXHOCTH
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTh TeMIEPATYpPbl KUTIEHUS OT JABJICHHUS.
Kpurtnueckoe cocTostHue BemiecTBa. XapakTepUCTHKA KUJIKOTO COCTOSTHUS BEIIECTBA.
[ToBepXHOCTHBIN CIOM KUAKOCTH. DHEPrusi MOBEPXHOCTHOIO cios. brnuxHuii
nopsiiok. Iloeepxnocmunoe namsxycenue. Cmauueanue. fenenus na zcpanuue
acuoxocmu ¢ meepovim meaom. Kansipuele siBaeHus. XapakTepuCTUKa TBEPAOTO
coctosinus BemectBa. Kpucmannuueckue u amopghuvie men. Ynpyrue CBONCTBa
TBepAbIX Tel. 3akoH ['yka. MexaHuueckue CBOMCTBa TBepAbiX Ten. Ilnactuueckas
(ocrarounas) aedopmanusi. Tennoeoe pacuiupenue meepovix mey U HcUuOKocmeil.
Koaygpdpuyuenm  nuneitnoco - pacwmupenus.  Korgppuyuenm  06vémnozo
pacwupenusn. Yuem pacuwupenus ¢ mexuuke. Ilnaenenue. Yoenovnan mennoma
nnaenenuna. Kpucrammmzauus. Ilpakmuueckoe npumenenue 6 no6ceOHesHOIl
HCUZHU (Pu3uyecKux 3HAHUIL 0 CEOUCMEAX 2A308, HCUOKOCM Ul U MEepOoblX el

OK 02
OK 04
OK 05
OK 07
IIK 1.2
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36-37

38-39

40

Pewenue 3a0au c npogheccuonanvnoii HanpPasIeHHOCHbIO

Jlabopamopuas paboma Neb Onpedenenue é1axcnocmu 6030yxa.

KonTpoabHas padora Ne2 «MousiekyasipHasi Gu3nKa M TEPMOTUHAMUKA)

RN

BueaynutopHas camoctosiTenbHasi paboTa 00y4yaromuxcs:

3anoaHuTh TadauIy no teme: «M3onmpouecchi» (2 gaca).

Pemuth 3a5aun o rpagukam usonpoueccos (2 yaca)

3anoaHuTh TadauNy no teme: «Tepmoamnamukay (2 yaca)

IToaroToBMTH Npe3eHTALMIO HA TeMYy: «AnadaTHBIN npouecc» (2 yaca)

Pemuts 3a1a4u Ha Temy: «OnpeaesieHne OTHOCHTEILHOM BJAKHOCTH Bo3ayxa» (2 Jaca).
IoaroroBuTH COO0IIEHUsST HA TeMy: «3HAYEHHE BJAKHOCTH B IPUPO/IE U TeXHHKe» (2 yaca)

41-45

46-47

48-52

Pa3zgen 3
JIeKTPOAUHAMHUKA

DileKTpUYeCcKoe MmoJie.

Coneprxkanue yueOHOro Matepuania

Inekmpuueckue 3apa0bl. DNEMEHTAPHBIN AIEKTPUUECKUH 3apsill. 3AKOH
coxpanenusn 3apaoa. 3axkon Kynona. Dnekrpuueckas IOCTOSIHHASL. DJIEKTPUUECKOE
nosie. HanpshkeHHOCTH AlieKTpudeckoro mnouis. [IpuHuum cyneprno3uiuu mnoyieu.
Ilpogoonuku ¢ anekmpuueckom none. /{uznekmpuxu 6 31eKmpuieckom noJie.
Ilonapusayusa ournekmpukos. Pabota cui 3J€KTPOCTATUUECKOTO MOJIS.
Ilomenyuan. Paznocms nomenyuanos. Ceazo mexicoy HANPAHCEHHOCMbIO U
PA3HOCMbI0O ROMEHYUAN08 ITEKMPUUECKO20 NoaA. Inekmpoemkocms. Eounuyi
anekmpoemkocmu. Konoencamopul. Coeounenue konoencamopoes ¢ bamapero.
Iuepzus 3apaxicenn020 KOHOeHcamopa. JHEPTHsl SIEKTPUUECKOTO MOJIS.
Ilpumenenue Kkondencamop é padome 10KOMOMUEA MEN10803d.

Jlabopamopuaa padboma Ne7. Onpedenenue  INEKMPUUECKOU  eMKOCHU
KOHOeHcamopoe

3aKOHBI MOCTOSIHHOTO TOKA

Copep:xanne yueOHOTO MaTepuana

YcnoBus, HEOOXOAUMBIE JIJIT BOSHUKHOBEHHS M TIOJIIICPKAHUS JICKTPUICCKOTO TOKA.
Cuna Toka M IJIOTHOCTh TOKa. 3akon Oma Ona yuacmka yenu. 3a8UcCUMOCHb
INEKMPUUECKO20 CONPOMUGIEHUA OmM  Mmamepuana, OJUHbL U  HIOWAOU
nonepeunozo ceuenusn npo6OOHUKA. 3asucumocmo INEKMPUUECK0o20
CONpOmMuGNeHuUs  NPOGOOHUKO8  Om  mMeMHepamypbol. Temnepamypnutii
KoIppuyuenm conpomuenenun. Ceepxnposodoumocms. Paboma u mouwnocmeo
nocmosannozo moka. Tennoeoe Oeiicmeue moxa. 3akon [Iwcoyna— Jlenya.
Anekmpoosurxcywias cuna UcmoyHuka moka. 3akon Oma 0aa noanoul yenu.

OK 01
OK 02
OK 04
OK 05
OK 07
I[IK 1.2
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Onekmpuueckue uyenu. Ilapannenvnoe u nocnedosamenbHoe coeouHeHue
npoeoonukos. 3akonvt Kupxeogpa ona y3ra. Coedunenue uUcCmOYHUKOS
INNEKMPUUECKOIl IHepzuU 6 bamapero.

53-54 Pewenue 3a0au ¢ npogheccuonanvHoil HaANPaAeIEHHOCHbIO 2
55-56 Jlabopamopnasa pavoma Ne8 Onpeoenenue mepmuueckozo koIhpuyuenma 2
CONPOMUGIEHUA MeOU.
57-58 Jlabopamopnasa pavoma Ne9 Hzmepenue 3/]C u enympennezo conpomueieHus 2
UCMOYHUKA MOKA.
69-60 Jlabopamopnas pavoma Nl H3yuenue 3aKoH06 noc1ed06amenbHoz0 u 2
napanienbHo20 coeOUHeHull nPOoOHUKOG.
61-62 Jlabopamopnas pavoma Nell Hccnedosanue 3a8ucumocmu MOWHOCHU 1AMNbl 2
HAKAIUGAHUA OM HANPANCEHUS HA €€ 3a)HcUmMa
63-64 KoutpoabsHas pa6ora Ne 3 mo teme: «aeKTpuyeckoe mnoje. 3aKoHbI 2
MOCTOSIHHOTO TOKA»
Bneaynuropnas camocrosTenbHas paboTa 00yJaronuxcs: 12
Pemuth 3anaun Ha Temy: «3akoHa KyJona» (2 yaca)
Pemuth 3an1aun Ha Temy: «IloTeHnnana, HanpsAKeHUs, padoThHI JIEKTPHUYECKOro MoJas» (2 yaca)
I[MoaroToBUTH COOGIIEHHS TT0 TeMe: «IeKTPUIECKHil TOK B Moeii :ku3Hm» (2 yaca)
Pemuts 3anauu Ha Temy: «3akoH Omay (2 yaca)
Pemuth 3an1aun Ha Temy: «CoelMHEeHH e NPOBOJIHUKOBY» (2yaca)
Pemuts 3anauyu Ha Temy: «Ha 3axon JI:koyas — Jlenuay» (2 gaca)
65-66 DJIEKTPUYECKHI TOK B PA3JIMYHBIX CpeAax 2 OK 01
Coneprxkanne yueOHOT0 MaTepuasa OK 02
ONEeKTpUUYECKUH TOK B METaJIaX, B JIEKTPOJIUTAX, I'a3aX, B BAKyyMe. DneKmpo.ius. OK 04
3axon Inekmponuza Dapaoen. Inekmpoxumuueckuii Ikeueanrenm. Buowl zazoevix OK 05
paspaooe. TepmosnexktpoHHas osmuccus. [lnazma. nexkmpuueckuii mox ¢ OK 07
noaynpogoonukax. CoOCTBEHHass W TpUMeEcHash TpoBoguMocTH. P - n mepexos. K 1.2
Ilpumenenue nonynpoeoonuxos. Ilonynpoeoonukoevie npudopel 6 padome
JIOKOMOMUGA MENJ10803d.
67-70 MarnuTHoe moJie. 4

Coneprxanne y4eOHOTO MaTepuasa

Bekrop muaykuuu mMarauTHoro noisi. HanpsbkeHHocTs MmarautHoro noss. Jleiictue
MAarHUTHOTO TOJI Ha MPSMOJUHEUHBIN TPOBOAHUK C TOKOM. B3anMoieiicTBHE TOKOB.
Cuna Amnepa. IIpumenenue cunvt Amnepa 6 pabome nokomomuea. MarHuTHbBIN
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notok. PaGora mo mnepemelieHrio MPOBOJHUKA C TOKOM B MAarHUTHOM IIOJIE.
JleficTBe MarHUTHOTO MOJISI HAa ABWXKYuics 3apsaa. Cuna Jlopenuya. Illpumenenue
cunvt Jlopenuya 6 pabome nokomomuea. OmnpenereHue YIENbHOIO 3apsja.
Mazcnumnuie ceoiicmeéa eeujecmea. Macnumnaa nponuyaemocmpy. ColHEUHAs
AKTUBHOCTbH U €€ BIMsIHUE HA 3eMyIt0. MarHuTHbie OypH.

11-74 JIEKTPOMATHUTHASA UHIAYKUIMS 4
Copepxanue yueOHOro MaTepuana
Henenue  INeKMpPOMAZHUMHOU UHOYKYUU. [IpaBuno Jlenua. 3aKoH
3JIEKTPOMArHUTHON UHAYKIUU. Buxpeeoe rnekmpuueckoe noae. J[C unaykuuu B
JBUKYIIUXCSA MPOBOJHUKAX. Aenenue camoundykyuu. Hnoykmuenocmey. Inepeus
MAZHUMHO20 NOAA MoKa. B3auMOCBA3b SIEKTPUYECKMX M MAarHUTHBIX TOJICH.
DNIEeKTPOMArHUTHOE T0JIE
75-76 Pewenue 3a0au c npogheccuoHanbHOU HANPABIECHHOCHLbIO 2
77-78 Jlabopamopnas pavoma Nel2 H3yuenue agnenus 31eKmpomMazHuUmHONU UHOYKYUU 2
79-80 KonrpoJsbHas padora Ne4 «MarauTHoe nmoJie. JJIeKTPOMATHUTHAS HHAYKIMA» 2
Bueayauropnast camoctosiTenbHasi paboTa 00y4yarouuxcs: 4
NupuBuayanbHblii npoekT (4 yaca)
81-84 Paznen 4 Mexannyeckune KoJie0aHud U BOJIHBI. 4 OK 01
Konebanusi u BoJIHBI Coneprxkanne yueOHOT0 MaTepuasa OK 02
KonebarensHoe nBuxenue. ['apmonndeckue xonebanus. CBOOOJHbIE MEXaHUYECKHE OK 04
kosneOanus. [IpeBpaiienue sHepruu npu KojedarenbHOM JABHKEHUU. CBOOOIHBIE OK 05
3aTyxaroliue MexaHudeckue koijeOaHus. Maremarnyeckuil MasTHUK. [IpyXKMHHBIHA OK 07
MasiTHUK. BbIHyXJeHHble MexaHudeckue KoseOaHus. Pesonanc. Ilomepeunsie u K 1.2
IIPOJOJIbHBIE BOJHBI. XapaKTEPUCTUKHU BOJIHBL. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €ro
IPUMEHEHNE
85-88 Inekmpomaznummnsle Ko1e0AHUS U 80JIHBL 4

Coneprxkanne yueOHOT0 MaTepuasa

CBoOoHBIC ANIEKTpOMArHUTHBIC KosieOanus. [IpeBpaiienue sHepruu B
koJyiebaTenbHOM KoHTYpe. Dopmyna TomcoHa. 3aTyxaromye IeKTPOMarHUTHHIE
Konebanus. I'enepamop nezamyxaroujux I3neKmpoMasHUmMHbIX K0J1e0anuil.
Buvinyscoennvie 3nekmpuyeckue konevanus. Ilepemennsiit moxk. I'enepamop
nepemennozo moka. Emxocmmuoe u undykmuenoe conpomueieHus nepemenHozo
moka. Akmuenoe conpomuenenue. 3akon Oma 0na INeKmpuvecKoil yenu
nepemennozo moka. Paboma u mouwipocms nepemenno2o moka. Pesonanc 6

22




anekmpuyeckoii yenu. Tpancghpopmamopwt. Toxku evicoxkoii uacmomot. Ilonyuenue,
nepeoaua u pacnpeoeneHnue 31eKmpoInepuu. INEKTPOMArHUTHOE I10JI€ KaK
0COOBIN BU MaTepUH. DIEKTPOMAarHUTHBIE BOJHBL. CBOHCTBA 3JIEKTPOMATrHUTHBIX
BoJsiH. Bubparop I'epua. OTKpeITHINA KosebaTenbHbIi KOHTYp. M300peTenue paauo
A.C. IlonnoBbiM. Ilonamue o paouoceasu. Ilpunyun paouoceasu. Ilpumenenue
INEKMPOMAZHUNIHBIX GOJIH.

89-90 Jlabopamopnasa pavoma Nel3 H3yuenue pabomul mpauncgopmamop 2
91-92 Kourpoabsnas padora Ne 5 «Kosiebanusi 1 BOJTHBID) 2
Bneaynuropnas camocrosTenbHas paboTa 00yJaromuxcs: 12
3anoqHuTh Tadauny Ha Temy: «Kosedanus» (2 yaca)
PemmnTsh 3anaun Ha Temy: «OnpeaesieHue nNepuoaa 31eKTPOMArHUTHBIX Kosle0aHuii» (2 yaca)
3anoaHuTh TadAUNIy HA Temy: «PaanoBoanbDy (2 yaca)
Pemnts 3ag1aun Ha Temy: «PabdoTa 1 MOIHOCTH EePeMEHHOI0 TOKa» (2 yaca)
IMoaroroBuTh coodmenusi Ha Temy: «Tpanchopmartop» (1 gaca)
Pemuth 3a1a4uu Ha TeMy: «JIeKTPOMATHUTHBIE BOJIHBD) (1 yaca)
IMoaroroBuTs pedepar Ha Temy: «300perenue paano A.C. IlonoBbim» (1 yaca)
IHoaroroBuTH COO0IIEHNE HA TEMY: «DJIeKTPOMarHuTHasi BOJiHa» (1 yaca)
93-94 Paznen 5 OnTuka IIpupona ceera 2 OK 01
Copepxanne yueOHOTO MaTepuana OK 02
Toueunsrii uctouHuk cBera. Ckopocmb pacnpocmpaneHus ceemd. 3aKoHbl OK 04
ompasxicenus u npenomnenus céema. COIHEUHbIE U JyHHbIE 3aTMeHud. [IpuHumn OK 05
Itotirenca. Ilonnoe ompascenue. Jlunszel. IlocTpoeHne M300pakeHUs] B JIMH3AX. OK 07
dopmysia TOHKOM JIMH3bl. YBEIIMYEHHE JMUH3BL. [71a3 Kak ONTHYecKas CHUCTEMA. K 1.2
Onmuueckue npubopwt. Teneckonvl. Cuna ceema. QOceewyéHHocmsy. 3aKOHBI
OCBEIIEHHOCTHU
95-96 Jlabopamopuasn paboma Nel4 Onpedenenue nokazamens npe1oMIACHUSA CHEKNA 2
97- BoJsiHoBBIC CBOlICTBA CBeTa 4
100 Conepxanne yaeOHOT0 MaTepuaa

Wntepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jydeld. IHTepdepeHIus B TOHKHX
wienkax. Konbua Helorona. Mcnonb3oBaHnue uHTEpPEpeHIIMN B HayKe U TEXHUKE.
Hudpaxius ceera. Qudpakius Ha mead B HapajieNbHbIX Jydax. Judpakunonnas
pemierka. [lonspuzanus mnonepeuynsix BosH. llonmspusamus cserta. [[BoitHoe
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101-
102

103-
104

105-
106

nydenpenomiienne. Ilomsipounsl. Jucnepcus cBera. Buasl wuznydenuid. Bumbl
cnekTpoB. CrekTpbl ucnyckanusa. CrnekTpsl norjomieHus. CrekTpaabHbId aHaIu3.
CnexTpasibHbIC KJacChl 3Be3l. YibTpaduoneroBoe wusnyuenue. Hughpakpacnoe
uznyuenue. PentreHoBckue syun. WX npupoma u  cBoiictBa.  Illkama
ANIEKTPOMArHUTHBIX H3ITYYCHH.

JlabopaTopHas padora NelS Onpenesnenne 1JIUHbI CBETOBOH BOJHBI C NOMOIIbIO
Au(ppaKUMOHHOM peleTKH.

KonTtpoabsnas pa6ora Ne 6 «Onruka»

CrnennanbHasi TeOpHsi OTHOCHUTEJIBLHOCTH

Coneprxanue yueOHOro MaTepuasa

JIBrKeHne co CKOPOCTBIO cBeTa. [locTynarsl TEOpUH OTHOCUTEIIBHOCTHU U CIIEICTBHS
U3 HUX. 2 IHBapHaHTHOCTb MOAYJII CKOPOCTH CBETA B BAKyyMe. DHEPIrusl MOKOS.
CBs13b Macchl M 3HEPTUU CBOOOAHON YaCTHUILIbL. DJIEMEHTHI PEISTUBUCTCKON
JMHAMUKU

Bueayautopnast camoctosiTenbHasi paboTa 00y4yaronmxcs:

IpuroToBUTH NMpe3eHTAUs HA TeMy: «OnTu4yeckue npudopu» (1 yac)
3anoHUTH Tadauiy Ha Temy «JInH3bD (1 yac)

Pemuth 3a1a4 Ha Temy: «3akonam cBera» (1 ygac)

107-
110

111-
112

Pasznen 6
JJieMeHThI KBAHTOBOI
puznxn

KBanToBas ontuka.

Copepxanne yueOHOTO MaTepuana

KBantoBass runoreza Ilmanka. TemmoBoe wusnydenune. KopmyckynsipHO-BOJTHOBOH
nyanusM. @otoHsl. l'umore3a ne bpoins O BOJHOBBIX CBOMCTBaX YacTHLI.
CootHomienue HeompeaeneHHocted ['eitzenOepra. JlaBneHue cBera. XHUMHUUYECKOE
neiicteue cpera. Omnbitel I1.H.JleGenea u H.M.BaBunosa. @omoaghgpexm.
Ypasenenue Jiinwmeiina ona gomorgpgpexma. Buewnuii ghomosrnekmpuueckuil
appekm. Buympennuit gpomorgpgpexm. Tunwvr ¢pomornemenmos. Ilpumenenue
domorghpexma

Du3uKa AaTOMHOI0 AAPa

Copep:xanne yueOHOTO MaTepuana

Pa3BuTHe B3IJIA0B HA CTPOCHHE BeliecTBa. MOJEIN CTPOCHHS aTOMHOTO Spa.
3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax Boaopoaa. SaepHas moaens atoma. OMBITHI
O.Pesepdopna. Moxaens atoma Bomoposa nmo H.bopy. KBanToBsie moctynarsl bopa.
Jlazeppl. 21 PannoakTuBHOCTH. 3aKOH paJMOAKTUBHOTO pacrnaga. PamunoakTuBHBIC

OK 01
OK 02
OK 04
OK 05
OK 07
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npepateHust. CriocoObl HaOMIOJEHHUS U PErUCTPALUU 3apsKEHHBIX YacTUll. Dddekt
BasunoBa — UepenkoBa. CTpoenue aToMHOTO spa. JleekT Macchl, SJHEprusi CBA3U U
YCTOMYMBOCTb  aTOMHBIX  sAnep.flnepHble  peakuuu. flnepHas  >HepreTuka.
OHepreTudeckuil BbIXOJA SAEpPHBIX peakuuil. lckyccTBeHHas paguoakTHUBHOCTB.
Henenune Tsokensix saaep. LlenHas snepHas peakuus. YIpasiseMas LENnHas peaklus.
Anepuplii  peaktop. Tepmosinepublii cuHTe3. OHeprus 3Be3n. [losnydeHue
paZMOaKTUBHBIX HW30TONIOB M MX IpPUMEHeHue. buonormdeckoe nelicTBue
paZiMOaKTUBHBIX U3Jy4YEHUIN. DJIEMEHTapHbIE YACTHUIIbI

113- KountpoabsHas padora Ne 7 «KBantoBasi puszuka» 2
114
BHeaynuropHas camocTosiTesibHasg paboTa 00yJarommxcs: 4
IoaroroBuTh cooduenust Ha Temy: «OnbIThI 3. Pe3eppopaa» (1 gaca)
IMoaroroBuTH Npe3eHTanuio Ha Temy: « Tunbl ¢poroziemenToB» (1 vaca)
IMoaroroBuTH Npe3eHTalNI0 HA TeMy: «SaepHble peakuum» (1 yaca)
IloaroToBUTH Npe3eHTaNNI0 HA TeMy: «PaqnoakTHBHOCTH BOKPYT Hac» (1 yaca)
115- Paznen 7. Ctpoenue Ctpoenue CotHEYHON CHCTEMBI 2 OK 01
116 Bcenennoi Copep:xanue yueOHOro MaTepuana OK 02
Conneunas cucrema. IlnaHeTsl, UX BHAUMOE ABHKEHHE. Malble Tella COJIHEYHOH OK 04
cucreMmbl. Cucrema 3emus—JIyna. Connue. ConHeuyHass akTUBHOCTB. VMcTouHMK OK 05
sHepruu CosiHIA U 3BE3 . OK 07
117- Ipoaonusa Beeennoii 2
118 Coneprxkanne yueOHOT0 MaTepuana
3BE3pI, WX OCHOBHBIE XapakTepucTuku. CoOBpeMEHHbIE MPEICTaBICHUS O
MIPOUCXOXKACHUU U 3Bomony CosHIa U 3BE3]T. DTamnbl )KU3HU 3BE37. Mueunslii [1yTh
— wnama [amaktuka. Tunel ramakTuk. PanuoramakTuku u KBazapbl. BceneHnas.
Pacmimpenue Bcenennoit. 3akon Xa66sa. Teopusi bonbmioro B3peiBa. MacmtabHas
cTpykrypa Beenennoin. Meraranakruka.
119- JlabopaTopuasi padoTa Nel6. U3yueHne KapThl 3B€3THOT0 HedAa. 2
120
IIpomexyTouHas aTrecTanms: S5K3aMeH
Hroro: | 181
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3. YCJIOBUS PEAJIM3ALIMU PABOUYENM ITPOT'PAMMBI IPEIMETA
OVIIL.12 ®u3uka
3.1. MaTepuabHO-TEXHUYECKOE ofecneyeHmne
Pabouast mporpaMma JMCIUILIMHEI peannu3yercs B kabunere Ouznka.
O6opynoBanue yaeOHOTo KabUHeTA!
- I0Ca/I0YHBIE MECTA 110 KOJIWYECTBY 00yJaIOIUXCs;
- pabouee MeCTO IpernoaBaTers;
Texnndeckue cpeacTBa 0OydeHHUS:
- HHTCpAaKTUBHAA JOCKa,
-IIPOCKTOP;
- KOMIBIOTEP.

3.2. Hudopmanuonnoe odecneyeHue oOyudeHusi. IlepeuyeHb peKoMeHIyeMBbIX
yueOHbIX u3ianuii, UHTEepHET-pecypcoB, J0NOJHUTEIbHO JUTEPATYPbI

OCHOBHBIC MCTOYHUKH:

1. Jlorsunenko O.B. ®usuka: yueOnuk/O.B. JlorBuHeHKO. — 2-¢ U3, Iepepad. u o1, —
Mockpa: KHOPYC, 2020

2. Tpopumona T.M. dusmka: Teopws, peHIeHUE 3alad, JIEKCUKOH: crpaBouHuk /T.H.
Tpodumona. — Mocksa: KHOPYC, 2021

JonoJHuTeIbHbIC HCTOYHUKH:

1. AmutpueBa B.®. ®usuka st mpodeccuii ¥ criennaibHOCTEH TEXHUUECKOTO MPOdUIIs.
JlabopaTopHbIil pakTUKyM: yued. mocobue Amisi CTyA. YUpexaAeHui cper. mpod. odpazoBaHus
/B.®. [ImutpueBa, A.B. Kopxyes, O.B. Myprasuna. — 3-¢ u3j., crep. — M: M3garensckuii IEHTp
«Axanemus», 2017

2. ImutpueBa B.®. Ousuka a1 npodeccuii U CenuanbHOCTeH TEXHUIECKOTO TPOQHIIS.
Meroaundeckue pekoMeHmanuu: Merop. nocobue /B.®. JImurpuena, JI.UM. BacunbeB. — M:
W3narensckuii eHTp «Akanemusi», 2010

3. AImutpuena B.®d. Ousuka ans npodeccuil U crenuaabHOCTeH TEXHUYECKOTro MPpopuIs.
KonTponbHble MaTepuansl: yued. mocobue aias CTyH. YUpexAeHHH cpen. mpod. oOpa3zoBaHUs
/B.®. OImutpuena, J.U. BacunseB. — 5-¢ uzn., crep. — M: M3ngarensckuil LeHTp «AKaaeMus»,
2016

DJIeKTPOHHBIe pecypchl ceT UHTepHeT:

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

3. Caiit «CeTbh TBOPUECKUX yUUTECH»
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA ITIPEIMETA

OVYII1.12 ®uszuka

KoHTponb M oleHKa pacKpBIBAIOTCS uYepe3 YCBOEHHBbIC 3HAHHMA W TNPHOOPETCHHBIC
oOydJarmuMuCcs yMEHHUs, HampaBieHHbIe Ha (opMmupoBaHHEe OOIUX U MTPOdEeCCHOHATBHBIX
KoMmrieTeHIHH. KOoMITeTeHITUM JAOKHBI OBITh COOTHECEHBI C NPEIAMETHBIMU pe3yibTaTamu. s
KOHTpPOJISI U OLIEHKH pe3yJabTaToB OOydeHHs MpernojaaBaresib BblOMpaeT (HOpMbI U METOIbI C
y4eTOM NpodecCHoHATU3aINN 00YyISHHS IO TPOrpaMMe AUCIUTIINHBL.

Koa n HaumeHoBaHue Paznen THI OIIEeHOYHbIX
(hopMupyembIx MeponpUATHI
KOMIIeTeHIU i

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

penieHus 3anad | Paznen 4.. Pazaen 5. Paznen 6. | - dbpoHTaNBHBIN OIIPOC;
npodecCHOHAIbHON Paznen 7. - OIIEHKAa KOHTPOJIBHBIX PaboT;
JIeATEIIbHOCTH -HAOMIOJIEHHE 324  XOAOM
MIPUMEHUTEIBHO K Pa3IudHbIM BBITIOJIHCHUS  J1a0OPaTOPHBIX
KOHTEKCTaM pabor;

OK 02. Hcnone3osats | Pasgen 1. Pasnen 2. Pasnen 3. | -OlLeHKa BBIITOTHEHHUS
COBpPEMEHHBIC cpencTBa | Passen 4.. Pasnen 5. Pasnen 6. | 1a00paTopHbIX pador;

IOWCKa, aHanmu3a | Pasnen 7. - OIICHKA MPAKTUYCCKUX padboT
WHTEpIpeTaluyl UHPOpMalUu (pemenus KauyeCTBEHHBIX,
u nH(pOpMaIMOHHBIC pacUeTHBIX,

TEXHOJIOTHH JUIS1 BBIIOJHCHHS poeCCUOHAIBHO

3a71a4 podeCcCuoHANTBHOM OPHECHTHPOBAHHBIX 3a71a4);
JIeATEIIEHOCTH - OIICHKA TECTOBBIX 3aJIaHHUM;
OK 03. [Ilmanuposare u | Pasmen 1. Pasmen 2. Pasmen 3. | -HaOmoneHue 3a X0JIOM
peanu3OBbIBaTE  COOCTBEHHOE | Pasyen 4.. Pasmen 5. Pasnen 6. | BPITOJHEHNUS
npodecCuoHaAIbHOE | Pasnen 7. WHIUBUAYAIbHBIX MPOEKTOB U
JIMYHOCTHOE pa3BUTHE, OlICHKAa BBIIIOJTHEHHBIX
MpeIPUHIMATETBCKYIO MIPOEKTOB;

JIeTEeIIbHOCTD B -OIlCHKA BBIIIOJTHEHUS
npodeccuonansHoOi  cdepe, JOMAIIHUX CaMOCTOSTEIbHBIX
WCIIOJIB30BaTh  3HAHHUS  TIO pabor;

¢buHAHCOBOH TPAMOTHOCTH B -HAOIIOICHUE u OIIEHKa
Ppa3IUYHBIX JKM3HEHHBIX perieHus Keic-3a1ay;
CUTYaIUIX -HAOJIIOICHHE u OIIEHKa
OK 04. DddexruBno | Pasgen 1. Pasgen 2. Pasnen 3. | ACIOBOM HIPBI;
B3aHMO/ICHCTBOBATD U | Pasnen 4.. Pazmen 5. Pasnen 6. | - 9K3aMCH

pabotath B KOJJIEKTMBE H
KOMaHjIe

Pazgen 7.

OK 05.
YCTHYIO  H

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

Pasnen 1. Pasnen 2. Pa3znen 3.
Pasnen 4.. Paznen 5. Pazgen 6.
Pazgen 7.

OK 07.  CopeilicTBOBaThH
COXPAaHEHHIO  OKpYXarolleu
Cpefibl, pecypcocOepeReHuIo,

Pazgen 1. Paznmen 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. [IpounsBoauTh
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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