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1. Obmas XapaKTepUCTUKA padouei NPOrpamMMbl
00meo0pa3oBaTeIbHOM JTUCHUILINHBI

Oo6meobpa3oBatenbHas guciuiuinHa «@Du3nka» SBISETCS  00S3aTeNbHONM  YacThIO
0011eo0pa3oBaTenpHOrO MUKIIA 00pa3oBarenbHOM mporpaMMel B cootBercTBUn ¢ I'OC CITO mo
cnermanbHOoCcTH 15.02.18 TexHudueckas SKCIUTyaTalusi ¥ 0OCTy)XKUBaHUE POOOTHU3UPOBAHHOTO
MIPOU3BO/ICTBA (TIO OTPACIISIM)

1.2. He.]'ll/l U IVIAHUPYEMbIE PE3YJIbTATbl OCBOCHUA TUCHUIIJIUHBI:

1.2.1. leau (ucUNJINHbI:

Conepskanne mporpaMmbl 0011e00pa3zoBaTeIbHON MUCHUIUIMHBT DU3KMKaA HAMpaBJICHO Ha
JOCTIKEHHUE CIICTYIOIIHX TIETIeH:

® (opMupoBaHHE Yy 00y4arOMIMXCS YBEPEHHOCTU B LIEHHOCTH 00pa30BaHUs,3HAUNMOCTH
¢uznueckux 3HAHMM JUII  COBPEMEHHOTO  KBaJIM(HUIMPOBAHHOIO CIELUANINCTa MpHU
OCYILIECTBJIEHUH €T0 MPO(EeCcCHOHAIBHOMN 1eATENbHOCTH;

® oBiajeHue crenupuyeckod CcUCTeMON (GU3NYECKHX MOHATUN, TEPMHUHOJIOTHEH H
CHMBOJIHKOM;

® (OCBOEHHE OCHOBHBIX (DH3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® (OBJIAJICHUEC OCHOBHBIMH METOJaMU HAay4YHOI'0 IMO3HAHUA MPUPOABI, UCIIOJIB3YEMBIMH B
¢uszuke (HAOMIOJAEHWE, ONWCAaHWE, W3MEPEHHE, BBIJIBIDKCHHE THIIOTE3, IPOBEICHHE
IKCIIEPUMEHTA);

® OBIJIaJIcHUEe YMEHUSIMU 00pabaThIBaTh JaHHBIE SKCIIEPUMEHTA, OOBSICHATH OJTyYeHHbIE
pe3yNbTaThl, YCTAHABIMBATh 3aBUCUMOCTU MEXIY (PU3MUECKUMHU BEIMYMHAMU B HaOJI0aeMOM
SIBIICHUH, J€TIaTh BHIBOIbI;

® (hopMUpOBaHHE YMEHHUS peliaTh (pU3nUecKre 3aJaun pa3HbIX YPOBHEH CII0KHOCTH;

® pa3BUTHE IO3HABATENIbHBIX HWHTEPECOB, HWHTEIUICKTyalbHBIX U  TBOPUYECKUX
CHOCOOHOCTEH B Mmpoliecce MPUOOpeTeHUsl 3HAaHUN C HCIOIb30BAaHUEM PA3JIMYHBIX HCTOYHHUKOB
uH(pOpPMALlUd U COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHH; yMEHUN (GOopMyIHpOBaTH U
000OCHOBBIBATh COOCTBEHHYIO TMO3WIMI0O TI0 OTHOIICHHUIO K (u3HyYecKoil uHOpMaIHH,
MOJIy4aeMOil U3 pa3HbIX HCTOUHUKOB;

® BOCHHUTAHME YyBCTBA I'OPAOCTHU 32 pOCCHﬁCKYIO (1)I/ISI/IIIGCKYIO HAYKYy.
OcBoeHue KypcCa OI[ «Dusukan» I[pearojaaracT peucHue CJICAYINX 3a0a49:

L4 HpI/IO6peTCHI/Ie 3HAaHUU O Q)YHﬂaMeHTaHBHLIX q)HSH‘leCKI/IX 3aKOHax, JICKalluX B
OCHOBC COBpeMeHHOﬁ (1)I/I3I/I‘ICCKOI71 KapTUHbl MHpPQA, [IPHHIUIIOB HeﬁCTBHH TEXHHUYCCKHUX
YCTpOﬁCTB U IIPOU3BOACTBCHHLIX IIPOLECCOB, O Hanbojaee BaKHBIX OTKPLITUAX B obnactu
(1)I/ISI/IKI/I, OKa3aBIIUX OIIPCACIIAIOIICS BIIMAHNC HA PA3BUTUC TCXHUKHN U TCXHOJIOTUH,

® JIOHMMAaHUeEC (I)HSHHGCKOﬁ CYIIHOCTHU HBHGHHﬁ, MNpOABJIAIONUXCA B paMKax
HpOPI3BO,[[CTBCHHOI>i ACATCIIbHOCTH,

® OCBOGHHE CMOCOOOB  HCHOJB30BAHUSA  (U3WYECKUX 3HAHMA I pelIeHus
NPAaKTUYECKUX M Opo(pecCHOHANBHBIX  33/7a4,  OObBSICHEHHWs  SBJICHUH  HPUPOIbI,
IIPOU3BOJICTBEHHBIX M TEXHOJOIMYECKHX IPOLECCOB, IPUHLMIIOB JAECHCTBHUA TEXHUYECKUX
npuOOPOB U YCTPOICTB, 0OecriedeHns: 6e30MaCHOCTH MTPOU3BOICTBA U OXpaHbl IPUPOIbI;



® (GopMHpOBaHHME YMEHUH pemarh Y4eOHO-NPAKTHYECKUe 3amadu  (pU3m4ecKkoro
coJiepKaHus ¢ y4€TOM IpoecCHOHaTbHON HAIPABICHHOCTH;

® HpHOGpeTeHI/Ie OIIbITa IIO3HAHUA U CaMOIIO3HAaHMA, YMeHI/II;'I CTaBUTH 3a1a4v U pClIaTh
po0IeMbl ¢ Y4€TOM MPOPECCHOHATBHON HAPABICHHOCTH;

® (QopmupoBaHME YMEHHH HWCKaTh, AHAJIM3UPOBATh U 00padaTbiBaTh (UINIECKYIO
nHpopManuio ¢ y4€ToM mpodeccnoHaIbHOM HAIIPABICHHOCTH;

® [0JrOTOBKAa OOYYalOIIMXCS K YCHENIHOMY OCBOECHHIO MAMCLUMILUIMH W MOAYJeH
npodeccHoHaNBPHOTO IHMKIA: (OPMUPOBAHME Yy HHUX YMEHUH U ONbBITa JEATEIHHOCTH,
XapaKTepHBIX Ui mpodeccuit / TOHKHOCTEH CIyXKalluX WM CHEIMATbHOCTEH, MOJTy4aeMbIX B
npodeccHOHATBHBIX 00pPa30BaTENBHBIX OPTaHU3AIHX;

® [0JroTOBKa K (OPMHUPOBAHMIO OOIIMX KOMIETEHUUH Oyayliero crenuanucra:
camo00pa3oBaHusi, KOMMYHUKAIIUH, COTPYJHHUYECTBA, NMPHHATUS PEHICHWH B CTaHIAPTHOH M
HECTaHIAPTHOH  CUTyallWsiX, TPOCKTUPOBAHHs, TNpPOBEICHHUS (HU3UUECKUX H3MEPEHHH,
3¢¢deKTUBHOIO M 0O€30IIaCHOTO0  HMCHOJb30BAaHUSl PA3JIMYHBIX TEXHUYECKUX YCTPOICTB,
coOJTI0/IeHUS TIPaBUIT OXPAHBITPYAa NMpU padboTe ¢ PU3NIEeCKUMHU TprudbopamMu U 000pyIOBaAHUEM.

OcoOeHHOCTh (HOPMHUPOBAHMSI COBOKYIMHOCTH 3aJlad H3Y4eHHUs] (PU3UKU JI CHCTEMBI
cpenmHero MPOoQECCHOHAIIBHOTO 00pa30BaHUs 3aKIIOYAeTCs B HEOOXOAMMOCTH pean3aiiu
npodeCCHOHANBPHOW  HAMPaBJIICHHOCTH pENIaeMbIX 3a1ad, ydéra OCOOCHHOCTEeH cdepbl
JESATETbHOCTH OYAYIIUX CIEIIHATNCTOB.

B pesynbTaTe 0CBOCHHS MUCIMIUIMHBI O0YYaIOIIUIACS TOKEH 3HATH:

® CMBICT TIOHATUH: (UBUYECKOE SBJIICHHWE, THUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMOJICHICTBHE, DJIEKTPOMarHUTHOE T10Jie, BOJHA, (OTOH, aroM, aToMHOE SApPO,
MOHU3HUPYIOIIUE U3ITyUCHHUS;

® cMbIch (PU3MUECKHUX BEJIMYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHila, UMIYJbC, paboTa,
MEXaHWYeCKas DHEprusi, BHYTPEHHSAS OJHeprusi, aOcoNIIOTHAasg TeMIeparypa, CpeaHss
KMHETHUYeCcKasl YHEpIrusl YacTUILl BEIIECTBA, KOJIMYECTBO TEIUIOTHI, AJIEMEHTAPHbBIN dJIEKTPHUUECKUN

3aps;

® CMbICT (U3NYECKUX 3aKOHOB KIIACCHYECKOW MEXaHHKH, BCEMHUPHOTO TATOTCHHS,
COXpaHCHHs  DJHEPrHMHM, HUMIYJIbca W  DJCKTPUYECKOTO  3apsijia,  TEPMOIMHAMUKH,
ANIEKTPOMArHUTHOM MHAYKIHMH, poToddderTa;

® BKJIAJ POCCHMCKMX U 3apyOeKHBIX YYEHBIX, OKa3aBIIMX HauOOJblllee BIUSHUE Ha
pasBuTHe HUHKHY;
B pe3ynpTaTe 0CBOCHUS IUCHUIUIMHBI 00Y4aromuics JOMKEH YMETh:

® JIpOBOIUTH Ha6J'IIO,Z[eHI/I$I, IJIAHUPOBATH U BBITIOJIHATL SKCIICPUMCHTHI,
® BBIIBUI'aTh TMIIOTE3bI U CTPOUTH MOJCIIH,

® MPUMCHATH IIOJIYYCHHBIC 3HAHHUA II0 (1)I/ISI/IKC JJIA 00BICHEHHUS pa3H006pa3HBIX
(1)I/ISI/ILICCKI/IX SIBJICHUU U CBOMCTB BCIICCTB,

® MPAKTUYECCKU UCII0JIb30BaATh @mn%cxne 3HaHUA,
® OICHMBATh JOCTOBECPHOCTH eCTeCTBeHHOHay‘IHOﬁ I/IH(i)OpMaI_II/II/I;

® JCIIOJb30BaTh HpI/IO6peTeHHLIe S3HAHUSA U YMCHUSA AJId PCHICHUS IMPAKTHYCCKUX 3aday
MMOBCEIHEBHOM KH3HHU, oOecreueHnst 0€30MaCHOCTH COOCTBEHHOM JKU3HH, PpalMOHAJIBHOI'O
IMPpUPOAOIIOJIB30BAHUA U OXPAHBI Oprn(anmeﬁ Cpcabl.

® OIUCHIBATH U OOBSICHATH (I)I/I3I/I‘-ICCKI/IC SIBJIGHMSI U CBOMCTBA TE€JI: CBOMCTBA Fa30B,)I(H,[IKOCTCI>'I



U TBCPABIX TCJI; 3JICKTPOMAIrHUTHYIO HMHAYKIHIO, PACHPOCTPAHCHHUC SBJICKTPOMAIHUTHLIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; M3IIyUCHHUE U MOTJIOIEHHE CBETaaTOMOM; (poTOrhexT;

® OTJIMYaTh I'HIIOTE3BI OT HAYYHBIX TeOprI;
® JICJIaTh BBIBOABI HA OCHOBC DKCIICPUMCHTAJIBHBIX JAHHBIX,

® [PUBOJAUTH IPUMEPHI, NOKA3bIBAIOIIHNE, YTO: Ha6.HIOI[eHI/I$[ M 3KCIICPUMCHT ABJIAIOTCSA
OCHOBOM JUIA  BBIABM)KCHHA TUIIOTE3 U Teopnﬁ, IMMO3BOJIAIOT MPOBCPUTH HUCTUHHOCTDH
TCOPECTHYCCKUX BBIBOOOB; (I)I/I3I/I‘~I€CKa$I TCOpUA AacT BO3MOKHOCTH OOBSICHATL H3BECTHBIC
SABJICHUA IIPUPOJAbI U HAYYHBIC (1)8,KTI>I, MMPEACKA3bIBATh CIIC HCU3BCCTHLIC ABJICHUA,

® [PUBOAUTH IMPUMEPHI MPAKTUYECKOTO HCMOJIb30BaHUS (PU3NYECKUX 3HAHMI: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKM M DJJIEKTPOJUHAMUKM B DHEPre€THUKE; PpA3JIMYHBIX BUJIOB
AJIEKTPOMArHUTHBIX U3JIy4E€HUH JUIsl pa3BUTHS Pajlo U TEJIEKOMMYHHKAIUM, KBAHTOBOM (PU3UKH
B CO3/IaHMH SIICPHOM DHEPIEeTUKH,IIA3€POB;

L BOCIIpMHUMATb MW Ha OCHOBC IIOJIYYCHHBIX 3HAaHUM CaMOCTOSATEIILHO OII€CHUBAThb
uHpopmanuio, conepxauryrocs B coobmenuax CMMU, WutepHere, HaydHO-TOMYJISPHBIX
CTaThiaX.

® TIPMMCHAITH MOJIYYCHHBIC 3HAHUS JIs1 PEIICHU A (1)I/ISI/I‘IeCKI/IX 3aJga4,

® omnpesenaTh XapaKkTep (pU3MUECKOTO Mpoliecca Mo rpaduky, Tadbnune, popmyse
U3MEPATH Psll PU3NYECKUX BEIMYUH, MPEACTaBIsAS PEe3yIbTaThl H3MEPEHUM C YUETOM UX
ITOIPEITHOCTEN.

1.2.2. [lnanupyemMblie pe3yJbTAThI OCBOEHHUSI 00111€00pa30BaATEILHON JUCHMILIMHBI B
coorBercTBMHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHKe nucuuIiinHa umeet pu GopmupoBanun u pazsutun OK u I[1K:



Kon u HammeHoBaHMe
(popmupyembIx
KOMIIeTeHIM i

OK 01. Bri6upats
CIIOCOOBI peIIeHMS 3a/1a4
npodeccnoHaIBHO N
JEATEIbHOCTH
MPUMEHHUTEITHHO K
Pa3IMYHBIM KOHTEKCTaM

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo6muel

B yacT Tpya0BOr0 BOCIIMTAHHS:

- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH MaCTEpPCTRA,
TPYI0JIIO0HE;

- TOTOBHOCTh K aKTHBHOM JIEATEILHOCTH TEXHOJIOTHYECKON 1
COIMAILHOM HAINpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATD,
TUIAHUPOBATH M CAMOCTOSTEIIEHO BBITIOHATH TAKYIO
JEATEIBbHOCTD;

- MTHTEPEC K pa3IMUHbIM chepam npodeccnoHamTbHON
JEATEITBHOCTH,

OBJ1ajiecHHe YHHBEPCAJIbHBIMH YUY€OHBIMH
NMO3HABATEJIbHBIMHU JAeliCTBUAMM:

a) 0a30BbIe JIOrHYecKHe AeiCTBHS .

- CaMOCTOATENLHO (hOPMYJIMPOBATH M aKTYaTU3HPOBAThH
npooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN TPU3HAK WJIM OCHOBAHUS IS
CpaBHEHUS, Kaccupukanuu u 0000IICHUS;

- OMPEICIIATH 1EJIU JIeATEILHOCTH, 3aaBaTh apaMeTPhl U
KPUTEPHUH UX JTOCTHKCHUS;

- BBISBJISITh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTbH KOPPEKTHUBBI B ICSITCIIBHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJITATOB IIEJISIM, OLICHUBATH PUCKH
IOCIICICTBUI ACATEIbHOCTH,

- pa3BUBATh KPEATHBHOE MBIIICHUE MPU PEIICHUH )KU3HEHHBIX
npooIeM

0) 0a30BbIE HCCJIEA0BATEIbCKHE AeHCTBHS:

- BJIaJIETh HABBIKAMH y4EOHO-UCCIIEIOBATENILCKON U MMPOESKTHOM
JeSITeNIbHOCTH, HaBbIKaMU pa3pelieHus! mpooieM;

- BBISBIIATh TPUUHUHHO-CJICICTBEHHBIE CBSI3U U

JucuuInHapHbie2

- cOpPMHUPOBAHHOCTH MPEJICTABIICHUM O POJIU U MECTE
($U3MKN ¥ aCTPOHOMHH B COBPEMEHHOMN Hay4HOM
KapTHHE MHpPA, O CUCTEMOOOpa3yroIeil posin PU3UKH
B Pa3BUTUU €CTECTBEHHBIX HaYK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTHI, O BKJIAJIE POCCUUCKUX U
3apyO0exKHBIX YUEHbIX-(DU3UKOB B Pa3BUTHE HAYKH;
NOHMMaHHe (PU3HUECKOH CYIIHOCTH HAOII01aeMbIX
SBJIGHUN MUKPOMHUpPA, MAaKpOMHpA U METaMupa;
MOHUMAaHHE POJIM ACTPOHOMUH B MPAKTUYECKOM
NeSITeIbHOCTH YeJIOBEKa U JallbHEeHIIeM HayqyHO-
TEXHUYECKOM Pa3BUTHH, POJIH (PU3UKU B
dbopMuUpOBaHUH KPYro3opa U GyHKITMOHATBLHOM
IPaMOTHOCTH Y€JIOBEKA ISl PEIEHUs] PAKTUYECKUX
3ajad4;

- BJI/IETh OCHOBOTIOJIAraloIUMH (pU3HMUECKUMU
HNOHATHAMY U BETUYMHAMU, XapaKTEPU3YIOIIUMHU
(du3nyeckue npoueccs (CBSI3aHHBIMU ¢ MEXaHUYECKUM
JBUKCHUEM, B3aMMOJCHCTBUEM TE€JI, MEXaHUYECKUMU
KOJIEOaHUSMU U BOJIHAMH; AaTOMHO-MOJIEKYJISIPHBIM
CTPOEHHUEM BEILECTBA, TEIIOBBIMU IIPOLIECCAMY;
JJIEKTPUYECKUM U MarHUTHBIM IIOJIIMH,
NIEKTPUYECKUM TOKOM, DJIEKTPOMAarHUTHBIMU
K0JIEOaHUSMU M BOJIHAMH; ONTUYECKUMH SIBJICHUSAMU;
KBAHTOBBIMM SIBJICHUSIMHU, CTPOCHHEM aTOMa U
aTOMHOTO 5iipa, paIMOAKTUBHOCTHIO); BIAJCTh
OCHOBOIIOJIATAIOIUMHU aCTPOHOMUYECKUMU
MOHITHSIMH, IO3BOJISIFOIIMMHU XapaKTEpU30BaTh
IIPOLIECCHI, IPOUCXOASIINE Ha 3B€3/1aX, B 3BE3AHBIX
CUCTEMAaX, B MEKTAIAKTUUECKOM CpEeZe; NBUKEHHUE

1 YKa3biBatoTca Gopmupyemble IMYHOCTHbIE U MeTanpeameTHble pesyabTaTthl M3 ®rOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnarosibHon popme
2 ncumnanHapHblie (NpeameTHble) pe3ybTaThl YKa3blBalOTCA B COOTBETCTBUM C UX NOAHbIM NepedHem Bo PTOC COO (B nocnegHel pegakumm ot 12.08.2022)



OK 02. Ucnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA

aKTyaHI/IBI/IpOBaTb 3a;[aqy, BBIABHUI'AaTh I‘I/IHOT€3y cec peHleHI/ISI,
HaXOIUThb aprMCHTBI I 10KAa3aTCJIIbCTBA CBOUX
YTBEPKJICHHUM, 3a4aBaTh NapaMETPbl U KPUTEPUH PELICHUS,
- aHaJII/I3I/IpOBaTI) HOJIy‘-IeHHI)Ie B X0 peIIIeHI/ISI 3a1a4Yn
peBy.IH)TaTI)I, KpI/ITI/I‘-IeCKI/I OLICHUBATHh UX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHC B HOBBIX YCJIOBI/UIX;

- YMCTB HCpCHOCI/ITB 3HAHUS B HOSHaBaTCJ'II)Hy}O nu
HpaKTI/ILICCKYIO 06J'IaCTI/I KHU3HCACATCIBHOCTH,

- YMCTB I/IHTCFpI/IpOBaTB 3HAHUA U3 paBHBIX Hpe)]MCTHBIX
oOJacrei;

- BbIZIBUT'aTh HOBBIC U]JICHU, npe):[naraTL OpI/IFI/IHaJ'II)HI)Ie IO IXO bl
U pELICHHUS;

- CIIOCOOHOCTH UX HUCIIOJIL30BAHUS B II03HABATEIILHON U
COIMAJIBHOW MPAKTUKE

B o0sacTH HIEeHHOCTH HAYYHOTI'O IO3HAHMSA:
- cOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO

HEOCCHEBIX TEJI, DBOIIOMIO 3Be3/ U BeeneHHO;

- BJIQ/IETh 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUIMHU
(3akon BcemupHoro tarotenus, I, I u 11l 3akonbr
HproTona, 3akoH coXpaHeHUs MEXaHUYECKOW SHEPTHH,
3aKOH COXpaHEHUsI UMITYJIbCA, PUHIIUIT
CYIEPIIO3UIIUHU CUJI, IPUHITUIT PABHOPABHOCTH
WHEPIUMATBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-
KHHETHYECKYIO TEOPUIO CTPOEHHS BEIECTBA, TA30BbIE
3aKOHBI, IEPBHIN 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHUs JIEKTPUIECKOTO 3apsifa, 3akoH Kymnona,
3akoH OMa Ju1st ydacTka 1emnu, 3aKkoH Oma Jjis MOJTHOU
3JIEKTPUYECKOH 1IenH, 3akoH J[koyis - Jlenna, 3akoH
AJIEKTPOMArHUTHOW WHIYKITNHU, 3aKOH COXPAHCHUS
SHEPTHH, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPaHEHUS
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHHUS
CBETa; 3aKOH COXpPaHEHUs SHEPTHH, 3aKOH COXPAHCHUS
HMMITYJIbCA, 3aKOH COXPaHEHUS AICKTPUIECKOTO
3aps/ia, 3aKOH COXPaHEHHSI MAaCCOBOTO YHCIIA,
noctynaTel bopa, 3aKoH paguoakTUBHOTO pacmaja);
YBEPEHHOE MCIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH TP aHAIN3e (PU3MUECKHUX SBJICHUMA
Y TIPOIIECCOB;

- copMHUpOBATh YMEHHMS PEIIaTh PACUCTHBIC 3a/1a4U C
SIBHO 3aJJaHHOM (PU3UUECKON MOJICIIBbIO, HCTIONB3YS
(bu3HYecKue 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAIM3a
YCIIOBUS 33a/1a4M BHIOMPATh GUZNYECKYIO MOJIEIb,
BBIICTISATH GU3UUYECKUE BEIIUYUHBI U POPMYIIBI,
HEOOXOMMBIC JUIS €€ PEIICHHUs], TPOBOIUTh PacUeThl U
OLIEHUBATH PEANbHOCTb MOJTYYEHHOTO 3HAUYEHUS
buznyecKoil BENMUYMHBI; peliaTh KaUeCTBEHHBIE
3a/1a4M, BBICTpanBas JOTHYECKU HETPOTUBOPEUUBYIO
LEMOYKY PacCyKJIEHUU C OMOPOM HA U3YYECHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PUUIECKHE SBICHUS
-copMUpPOBATH YMEHHUS YUYUTHIBATH TPAHUIIBI
MPUMEHEHUS U3YUYEHHBIX (PU3UUYECKUX MOJIECIICH:



MOWCKA, aHAJIN3a U
MHTEPIpETaNN
nHbOpMAIHH, |
MH(POPMAIIMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 327144
npodecCuoHaTbHOM
JEATEIbHOCTH

OK 03. IInanupoBats u
peatn30BbIBATH
COOCTBEHHOE

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO HA JIMAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTa B
MMOJUKYJIBTYPHOM MHUDE;

- COBEPILIECHCTBOBAHUE SI3bIKOBOM M YATATEIBCKON KYJIBTYPBI
KaK Cp€acTBa B3211/IMOIICﬁCTBPI$I MCXKAY JJIOAbMU W IMTO3HAHUA
MHUpA;

- OCO3HAHME [ICHHOCTU HAYYHOU JeSTEIbHOCTH, TOTOBHOCTD
OCYIIECTBJISITh MPOCKTHYIO M UCCIIEI0BATEIHCKYIO
ACATCIIbHOCTh MHAWBUAYAJIBHO W B I'PYIIIIC,

OBJ1ajiIeHHe YHUBEPCAIbHBIMHU YUeOHBIMU
IMO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[:

B) padora ¢ nHopmaumeii:

MaTepuaabHas TOYKa, MHEPIUAJIbHAS CUCTEMA
OTCueTa, UJCAJIbHBII ra3; MOJEIN CTPOCHHUS I'a30B,
JKAJKOCTEH U TBEPABIX TEJI, TOUEUHBIN JIEKTPUYECKUN
3apsj, siiepHasi MOJIENIb aTOMa, HyKJIOHHAsi MOJIEJIb
ATOMHOTO Siipa MPH pereHNH (PU3NIECKHUX 3a/1a4;

- copMUpOBATH COOCTBEHHYIO MO3UIIUIO 110
OTHOLIEHMIO K pU3ndYecKoil nHpopmanuu,
M0JIy4a€MOM U3 pa3HbIX UCTOYHUKOB, YMETh
UCI0JIb30BaTh HU(POBHIE TEXHOJOTUH JIJIsl TIOUCKA,
CTPYKTYpPUPOBaHMSI, UHTEPIIPETALIMH U IIPEJICTABICHUS
yueOHOM U HayqHO-NIOMYJISIPHON UH(pOpMAIIY;
pa3BUTh YMEHHUS KPUTHUYECKOTO aHAJIN3a MOoJydaeMon
uH(popMauu

- BJIQ/ICTh HABBIKAMU TIOJTY9eHHsI HH(OPMAIIUU U3 UCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIHLHO OCYIIECTBIIATh TIONCK, aHAIIN3,
CUCTEMAaTH3aINI0 U UHTEPIpeTaIiio HHPOPMAIMH Pa3INUHbIX

BUJIOB ¥ (POPM TpeACTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (JOpMaATaX C y4E€TOM
HazHaYeHUs! MHPOPMAIIH U LEIeBON ayJUTOPUH, BHIOUpast
ONTUMAJIbHYIO (DOPMY IIPEJCTABICHUS U BU3YalIU3alluH;

- OLIEHUBATh JOCTOBEPHOCTD, JISTUTUMHOCTh HHPOPMAIIIH, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-3TUYECKUM HOPMaM;

- HCII0JIb30BaTh Cpe/IcTBAa MH(OPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX 1 OPraHU3alMOHHBIX 33/1a4 C
coOnroeHreM TpeOoBaHUI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PeCypcocOepekeHUs, IPABOBBIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOH O€30MMaCHOCTH;

- BJIAICTh HAaBbIKAMU PACIIO3HABAHUWS W 3allIUThI
I/IH(I)OpMaI_[I/II/I, HHq)OpMaHHOHHOﬁ 0€30IMaCHOCTH JIMYHOCTH

B obaactu AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUA:

== C(l)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOTO
IIOBCICHMUA,

- CIIOCOOHOCTh OLICHUBATHb CUTYyallUI0 U IIPUHHUMATDb

- BJIAICTb OCHOBHBIMU MCETOJJAMH HAYUYHOT'O IIO3HAHUS,
HCIIOJIb3YEMBIMH B (bI/IBI/IKCZ MMPOBOJUTL MPSAMBIC U
KOCBCHHBLIC U3MCPCHU A (1)I/I3I/ILICCKI/IX BCJIIMYMH,
BBI6I/Ipa$I ONTUMAJIBHBIN CIIOCO0 HU3MCPCHUS U



npodeccuoHalbHOE U
JMYHOCTHOE PAa3BUTHE,
HPEANPUHUMATEILCKYIO
JeSATeILHOCTD B
npodeccnoHaIbHO N
cdepe, UCIOJIL30BAThH
3HAHUS [0 PUHAHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX

OCO3HAHHBIE PEIICHUs, OPUCHTUPYACH HA MOPATILHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTONYMBOTO
Oymymero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEISAM U (HJIN )
JIPYTUM 4JIEHaM CEMbH, CO3/JIaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHSITHUS HEHHOCTEN CEMEMHOM )KU3HH B
COOTBETCTBHUU C TPAIULIUSIMHU Hapo 0B Poccuu;

OBJjajieHHe YHUBEPCAIbHBIMHU PeryJsTUBHBIMU
AeCTBUAMMU:

a) caMOOPraHu3aIuUs:

- CAaMOCTOATEILHO OCYIIECTBIISITH TTO3HABATEILHYIO
NESITETbHOCTD, BBISIBIISITH TPOOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIbHON
JESTETFHOCTH M )KU3HEHHBIX CUTYaIIUSIX;

- CAMOCTOSTEIHLHO COCTABIIATH TUIaH PELIeHUs MPOOIEMbI C
Y4ETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH U
MPEIIOYTECHHI;

- 1aBaTh OLICHKY HOBBIM CHUTYALIUSIM;

CrocoOCTBOBATH (DOPMUPOBAHUIO U MIPOSIBICHUIO IIUPOKOI
SPYAMILIMU B pa3HbIX 001aCTAX 3HAHUH, TOCTOSHHO MOBBIIIATH
CBOI 00pa3oBaTeNIbHBIN U KYJbTYPHBIA YPOBCHBD;

0) CAMOKOHTPOJIb:

WCII0JIb30BaTh MIPUEMBbI peIeKCUu A1l OLIEHKH CUTYaIluH,
BBIOOpA BEPHOTO PEIICHHUS,

- YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH
peuIeHus 1o X CHUKEHUIO;

B) IMOIMOHAJILHBIH HHTEJJIEKT, MPeanoJiaralommi
copMHPOBAHHOCTD:

BHYTPEHHE MOTHBALIMHU, BKIIFOUAIOIIEH CTpEMIIEHUE K
JOCTH>KEHHIO LEMHU U YCIIEXY, ONTUMU3M, UHUIIMATUBHOCTb,
yYMEHUE AEMCTBOBAThH, UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

- DMIIaTHH, BKJIIOYAOIIEH CIOCOOHOCTh TOHUMATh
SMOIMOHAIIBHOE COCTOSIHUE IPYTUX, YUUTHIBATh €r0 MPHU
OCYIIIECTBIEHUN KOMMYHHUKAIIUHU, CIIOCOOHOCTh K COYYBCTBHUIO

HCII0JIb3Ys U3BCCTHBIC METOAbI OLICHKHU HOI‘pGLHHOCTGfI
U3MEPEHUH, MPOBOIUTH UCCIIECIOBAHNE 3aBUCUMOCTEH
(1)I/I3I/IquKI/IX BCJIMYHH C UCIIOJIb30BAHHUEM IIPSAMBIX
U3MEpEeHUil, 00bACHATH NOJyYEHHbIE PE3YIbTATHI,
HCII0JIb3YA (1)PI31/I‘-IGCKI/I€ TCOPUH, 3aKOHBI U MOHATHA, U
JIeaTh BBIBOBI; COOJIOIATh MTpaBUiia 0€30TacHOTO
TpyJa IPU IPOBEICHUH UCCIECOBAaHUI B PaMKax
y4eOHOTr0 3KCIIEpUMEHTA U y4eOHO-
UCCIIEIOBATEILCKOM JEATETHPHOCTH C HCIIOJIE30BAHUEM
U (POBBIX U3MEPUTENBHBIX YCTPOUCTB U
n1abopaTopHOTO 000pYyI0BaHUS; CPOPMHUPOBAHHOCTH
MIPEACTABICHUI O METOJAaX MOJTY4EHHS] HAyYHbIX
aCTPOHOMUYECKUX 3HAHUHI
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OK 04. DddexTrBHO
B3aMMO/ICHICTBOBATh U
paboTath B KOJUIEKTHBE
1 KOMaH/1e

" COIMCPCIKNBAHUIO,

- COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH
BBICTPAUBATh OTHOILICHUS C IPYTHUMHU JIFOAbMU, 3800 TUTHCH,
MIPOSIBJIATH HHTEPEC U pa3peniaTh KOHOIUKTHI

- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEIETICHUIO;

-OBJIQJICHUE HaBBIKAMHU yIEOHO-HUCCIIEI0BATEIHCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBJajieHHe YHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMU
AefCTBUAMMU:

0) coBMeCTHAasl AeATeJIbHOCTD.

- IOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHTHON 1
WHIUBUIYaIbHOU pabOTHI;

- IPUHUMATh 1EJIM COBMECTHOMN JESATEIHHOCTH,
OpPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBHUS 110 €€

JOCTHKCHHIO: COCTABJIATH TUTaH JIEHCTBHM, pacipeessTh POJIn

C Y4eTOM MHEHHUH Y4aCTHUKOB 00CYXJIaTh Pe3ylIbTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBINOIHSITH pabOTy B YCIOBUSX
peaIbHOTO, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYIIECTBJIATH MO3UTUBHOE CTPATETNYECKOE MOBEICHUE B
Pa3IUYHBIX CUTYAIUSAX, IPOSIBIATH TBOPUYECTBO U
BOOOpakeHue, ObITh HHUIIMATUBHBIM

OBiajeHHe YHMBEPCAIbHBIMH PeryJsiTHBHBIMH
JefCTBUSIMH:

I') NPUHATHE ce0sl U APYTHX JIIOIe:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTHX JIIOJIeH MPU
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

- MPU3HABATh CBOE MPaBO M MPaBO APYTUX JOJEH Ha OMIHOKH;

- pa3BHBATh CIIOCOOHOCTh MOHMUMATh MU C MTO3HIIUH
APYTOTo YesloBeKa

- OBJIAJICTh yMEHUSAMH paboTaTh B TPYIIIIE C
BBIITOJTHCHHUEM PA3JIMYHBIX COUAIBHBIX pOJ'IGfI,
IUTAHUPOBATh pabOTy IPYMIIbI, PALIUOHATIBHO
pacipenenaTh IesTeIbHOCTh B HECTaHAPTHBIX
CUTyalluiaX, aACKBATHO OICHMUBATDH BKJIAA KaXXA0TO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE PACCMaTPUBAEMOMN
poOIeMbI
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OK 05. Ocy1ecTBiATH
YCTHYIO ¥l TUCHMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccniickoit @enepanun
C y4eTOM 0COOEHHOCTEH
COLMATBHOTO U
KYJIBTYPHOTO KOHTEKCTa

OK 07. CoaeiicTBOBATH
COXPaHEHUIO
OKpY’Karollen cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHUS 00
W3MEHCHUHU KJIMMAaTa,

B o6;1acTi 3cTeTHYECKOr0 BOCTIMTAHHUS:

- 3CTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAs SCTETUKY OBITa,
Hay4YHOTO ¥ TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, TPyAA H
OOIIIECTBEHHBIX OTHOIICHUIA;

- CIOCOOHOCTh BOCIIPMHUMATE PA3JINYHBIC BUIBI UCKYCCTBA,
TPaIUIIIU ¥ TBOPYECTBO CBOETO U JPYrUX HAPOJIOB, OIIYIIAThH
AMOIIMOHAIBHOE BO3CHCTBHE NCKYCCTBA;

- YO©XKJICHHOCTh B 3HAYMMOCTH JIJISl JIMYHOCTH U OOIIECTBA
OTEUECTBEHHOT'O U MUPOBOTO MCKYCCTBA, STHHYECKUX
KYJIBTYPHBIX TPAJIUIIUH U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTH K CAMOBBIPKEHUIO B PA3HBIX BUJIaX HCKYCCTBA,
CTpEMJICHHE MPOSIBIIATH Ka4eCTBA TBOPUCCKOM JTMIHOCTH;
OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
JIefiCTBUAAMU:

a) o0IeHue:

- OCYIIECTBJIATh KOMMYHHKAIIH BO BCEX cpepax KU3HU;

- pacro3HaBaTh HEBEpOAbHBIC CPEICTBA OOIICHUS, TOHUMATh
3HaYEHHUE COLMAIbHBIX 3HAKOB, PACIIO3HABATH MPEINOCHIIKI
KOH(DJIUKTHBIX CUTYaIMi U cMSr4aTh KOHMINKTHI,

- Pa3BEPHYTO U JIOTMYHO HU3JIaraTb CBOXO TOYKY 3pCHUA C
HCII0JIb30BaHHUEM S3BIKOBBIX CPCACTB

B 006J1acTH 3K0JI0rH4e€CKOro BOCIIUTAHUA:

- C(I)OpMI/IpOBaHHOCTB AKOJOTHYECKOH KyJIbTYpPbl, HOHUMAHUC
BJIIMAHHA CONUAJIBHO-OKOHOMHWYCCKUX IMPOLECCOB HA COCTOSHHC
HpHpO,Z[HOfI U COIMAIbHOMN Cpcabl, OCO3HAHUC r100aJIbHOTO
XapaKTepa 9KOJIOTHYCCKUX Hp06J'ICM;

- INITAaHUPOBAHUC U OCYHICCTBJICHUC JeiCcTBUI B 01<py>1<a}01uel71

- chopmupoBaTH YMEHUS paclio3HaBaTh (PU3HUECKUE
sBNICHHS (TIpO1IecChl) M OOBSICHATH UX HA OCHOBE
M3yYCHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKECHUE,
cBOOOTHOE TIa/ICHHE TeJI, IBWKEHUE TI0 OKPYKHOCTH,
WHEpIHs, B3aUMO/ICHCTBHE Tell, KojebaTenpHoe
JIBI)KEHUE, PE30HAHC, BOJIHOBOE JIBUKCHUE;

g ¢y3usi, O pOyHOBCKOE IBUKEHHUE, CTPOECHUE
KUJIKOCTEH U TBEP/BIX TeJl, N3MEHEHHE 00bheMa Tel
NIPY HarpeBaHUM (OXJIAKICHUH), TETIIOBOE
paBHOBecCHE, UCTIApEHHE, KOHICHC IS, IIIaBIICHHUE,
KPHUCTAJLTU3AIM, KUTIEHUE, BIAXKHOCTh BO3/IyXa, CBS3b
CpeaHEeN KHHETUYECKON SHEPTUU TEIIIOBOTO
JBIDKCHHSI MOJIEKYJT ¢ a0COJTFOTHOM TeMIIepaTypou,
TIOBBIIIICHUE JTABJICHUS Ta3a MPU €0 HarpeBaHUH B
3aKpBITOM COCYZE, CBS3b MEX]Ly TapaMeTpamMmu
COCTOSIHUS T'a3a B U30IPOLIEccax; AIEKTpU3alus Te,
B3alMO/ICIICTBHE 3apsA10B, HarPEBaHKE TPOBOIHUKA C
TOKOM, B3aUMOJICHCTBUE MarHuTOB,
AJIEKTPOMArHUTHAasE MHAYKIUS, AeHCTBHE MarHUTHOTO
0JI HA MPOBOJIHUK C TOKOM U JABIDKYILIUICS 3apsi,
AJIEKTPOMArHUTHbIE KOJIeOaHUs U BOJHBL,
IPSIMOJIMHEITHOE PacIpOCTPaHEHHUE CBETa, OTPaXKEHHE,
npenomiieHue, uHTephepeHnus, AMppakuus u
MOJIApU3aIUsl CBETA, TUCIIEPCUs CBETA;
doTosnexkTpudeckuii 3pPeKT, CBeTOBOE JIaBJICHHE,
BO3HHUKHOBEHHUE JIMHEHYATOTO CIEKTpa aToMa
BOJIOPOJIa, €CTECTBEHHAs! M UCKYCCTBEHHAs
pPaiOaKTUBHOCTD

- chopMUpOBaATh YMEHUS IPUMEHSTh TOTy4YEeHHbIE
3HaHUSA A5 00bSICHEHUS YCIOBUN MPOTEKAHUS
buznyecKuX SABICHUHN B IPUPOJIE U IS IPUHSATHUS
NPAaKTUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU JUIS
obecrieueHHst 6€30MaCHOCTH NP 0OpaIeHUH C
OBITOBBIMH MTPUOOPAMU U TEXHUYECKUMHU
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MPUHIUIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,

3P PEeKTHBHO
NENCTBOBATH B
Ype3BbIYaHBIX
CUTYalHsAX

[IK' 1.3

IIK 2.2.

Cpelie Ha OCHOBE 3HAHMS LIEJIEW YCTOWYUBOIO Pa3BUTHUSA
YeJI0BEYECTBaA;

AKTUBHOE HENPUITHE EHCTBUM, IPUHOCAIINX BpEL
OKPYXKaIoIIeH cpeie;

- YMEHHE NPOTrHO3UPOBATH HEOIATONIPUSITHBIE 3KOJIOTHUECKHE
IIOCJIEACTBUS IPEAIIPUHAMAEMBIX IEHCTBUH, IPEIOTBPALLATh
UX;

- PacIIpPEHUE OMbITA ACATEIBHOCTH SKOJOTUYECKON
HaIlpaBJICHHOCTH;

- OBJIaJICHHE HaBbIKaMU y4eOHO-HCCIIEA0BATEIbCKOM,
MPOEKTHOM U COIMAJIbHOM NEATEIbHOCTH

OCYHIGCTBJ'ISITB ANAarHoCTUKY HeHCHpaBHOCTeﬁ " OTKa30B Yy3JI0B
U CHUCTEM IPOMBIIIICHHBIX pO6OTOB U BCIIOMOI'aTCJIbHBIX
MEXaHU3MOB, 5 YCTPOMCTB POOOTOTEXHOTOTHIECKUX
KOMIIJICKCOB

PazpabartbiBath YIPAaBJISFOIITHE MIPOTrpaMMBbI paboThl
POOOTOTEXHOJIOTUYECKUX KOMIUIGKCOB B COOTBETCTBUH C
TEXHOJIOTUIECKUM 3a/IaHUEM

YCTPONCTBaMU, COXPAHEHHS 3/I0POBbSI U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEAEHUS B OKPYKAOLIEH
cpelie; TOHMMaHue HEO0OX0JMMOCTH TTPUMEHEHUS
TOCTYIKEHUH (QU3UKU U TEXHOJIOTUH JIJIst
PaLMOHAIBHOTO MPUPOJOTOJIb30BAHUS
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2. CTpyKTypa U coepkaHue 0011e00pa3oBaATeIbHON THCIUNITHHBI

2.1 O0beM TUCHUNIUHBI U BBl Y4eOHOH padoThl

Buna yueoHoi Oo0neMm B
padoThI yacax
O0beM 00pa3oBaTeIbHON MPOrPaMMBbI 161
AUCHUTLTUHBI

1. OcHoBHOE coaep:kaHue 137
BT. ..
TEOPETUIECKOE OOyICHHE 58
1ab0paTOPHBIC 3aHATHS 12
MpaKTH4ecKue padoThl 11
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE 56
cojiep:KaHue
BT. ..
TEOPETHIECKOE 00yICHUE 32
1ab0paTOPHBIC 3aHATHS 24
MpaKTUYECKHE padOThI 10
Koncynpramus 8
IIpome:kyTouHas arrecTanus (3K3aMeH) 16




2.2. TemaTUueCKuii NNaH U cogepkaHne aUcumnanHbl «Pusmnka»

HaumenoBanue Coaepikanue yueOHOro MaTepuaJia, JJabopaTopHble H NPAKTHYECKHUE Obnen ®opmupyemble
pa3aesioB U TeM padoThl, HHAMBUAYAJbHBIA POEKT (ec/iu npedycmMompeHvt) 4ACOB o0ume u
npogeccuoHaIbHbIE
KOMIIeTEeHIIH U
1 2 3 4
BBenenne. Coaep:kaHue y4eOHOro MaTepuasa: 2 OK 03
®u3nka u MeToAbl | Ddusnka — (yHIAMEHTabHAS HayKa O Mpupojie. EcTecTBeHHO-HAYYHBIH METO/ TIO3HAHUS, OK 05
HAYy4YHOI'0 NO3HAHUSA | ero BO3MOKHOCTH W TpaHMIbl NPUMEHUMOCTU. OKCIEPUMEHT U TEOpHsl B IpOLEcCe
MO3HaHUs Npupoibl. MojenupoBaHnue (QU3MYECKUX ABJIEHUH M mpoieccoB. Poub
SKCIEPUMEHTa M TEOpUU B TIpOLECCe IMO3HAaHUS MNpupoabl. Dusmyeckas BeIUYUHA.
Ouznyeckue 3akoHbl. ['paHUIBI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB U TEOPHIL.
[Ipunnun cootBerctBus. [lonstTHe o ¢usnueckoil kaptuHe wmupa. llorpemHocTy
n3MepeHu (PU3MYecKux BeNWYWH. 3Hauenue usuku npu oceoenuu npogheccuii CI10
u cneyuanvnocmeii CI10%*
Pa3nen 1. MexaHuka 24 OK 01
Tema 1.1 Conep:xaHue yueOHOT0 MaTepuaJia: 4 OK 02
OcCHOBBI KHHEMATHKH | MexaHU4YecKoe [BW)KEHHE W ero BHIbl. MarepuanbHas Touka. CKaisapHble U OK 04
éexmopuvle Quzuueckue eeaudyunvl. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHYKEHHS. OK 05
Cucrema otcueta. Ilpununun otHocutensHocTH [anmuies.  CnocoObl  ommcaHusd OK 07
nerokeHus. Tpaekropus. Ilyre. [lepemenienue. PaBHoMepHOE MPSAMOJIMHEHOE IBUKEHHUE. 1K 1.3
Ckopocte. YpaBHeHHE IBUKEHUA. MrHOBEHHas M CpEIHAS CKOPOCTU. Y CKOpPEHHE. 1K 2.2.
[IpssMOnMHENHOE NBWKEHHE C TOCTOSHHBIM YCKOpEHUEM. JIBH)KEHHE C IOCTOSIHHBIM
yCKOpeHHueM CBOOOJHOro majaeHus. PaBHOMepHOE [BM)KEHHE TOYKH IO OKpPY)KHOCTH,
yriaoBas ckopocth. LlenTpocTpemurensHoe yckopenue. Kunemarnka abCcoMOTHO TBEPIOTO
Tena
[IpakTudeckoe 3anstue Nel. Permenne 3amay. J[BrokeHre ¢ TOCTOSHHBIM YCKOPEHHEM CBOOOIHOTO 2
maJieHus
Tema 1.2 Conepxanue yueOHOTro MaTepHaJia: 4

3 MpocpeccuoHanbHO opueHMUPOBAHHbIE 31eMeHMbI COOePHCAHUSA 8bldeneHbI Kypcueom
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OcCHOBBI TUHAMUKH

OcHoBHas 3amavya auHamuku. Cuna. Macca. 3akonsl MexaHuku Hproorona. Cubl B
npupojie. Cuia TSHKECTH U CUjla BCEMHPHOTO TATOTEHHUSA. 3aKOH BCEMHUPHOTO TSATOTEHUSL.
[lepBast kocMHuueckasi CKOpOCTh. JIBukeHue 1iaHeT U Manblx Ted COJIHEYHON CHCTEMBI.

Bec.
Hesecomocts. Cuutbl ynpyroctu. Cuisl mpenus

[IpakTueckoe 3anarue Ne 2. Pemenue 3anau. /[BuxeHue noja qecTBUEM HECKOIbKUX CHJI

JlaGopaTopHas pabota Nel «M3ydueHrne 0cOOCHHOCTEH CHIIbI TPEHUS (CKOIBKEHUS )»

Tema 1.3
3aKoHBI COXpaHEHHS B
MeXaHUKe

Conep:kanue y4eGHOro MaTepuaJa:

Nmnynesc Tena. Umnynbsc cuibl. 3aKOH COXpaHEHUs UMIylbca. PeakTHBHOE JBUKEHUE.
Mexanuueckana paboma u mouipocmv. Kunemuueckan nepzus. Ilomenyuanvnas
IHepzusA. 3aKOH COXPAHEHUA MeXaHuyecKou Hepeuu. Pabota cuibl TSHKECTH U CHIIBI
ynpyrocti. KoncepBarusHble cuibl. Ilpumenenue 3akonoe coxpanenus. VicnonszoBanue
3aKOHOB MEXAaHHUKH JJIsi OOBSICHEHMS JBI)KEHHS HEOECHbIX Tel U Ui Pa3BUTHUS
KOCMHMYECKUX HCCIEAOBAaHUM, TPAHULbBl NPUMEHMMOCTH KIACCHYECKOM MEXaHUKH.
Ilpakmuueckoe npumenenue @uzuueckux 3HAHUIL 6 NOGCEOHEEHOU MNCUZHU O
UCNOIb308AHUA NPOCMBIX MEXAHUZMO8, UHCIPYMEHM 08, MPAHCHOPMHBIX CPEOCM 8

JlaGopaTopHas padora Ne2 «Omnpenenenue KIIJ] HakTOHHOH TIOCKOCTH

Pewenue 3a0au ¢ npoghpeccuonanvnoil HanpasieHHOCmvi0 no pazoeny «Mexanuka»
[IpakTnueckoe 3anstue Ne 3.Pemienue 3aa4. 3aKOH COXpaHEHHUST DHEPTUU

Pa3nen 2. MogekyasipHasi pu3uKa 1 TEPMOJTMHAMHUKA

26

Tema 2.1
OcHOBBI
MOJIEKYJISIPHO
- KHHETHYeCKOii
TeOpUuH

Conep:xaHue y4eOHOT0 MaTepuaJia:

OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOM Teopur. Pazmepsl 1 Macca MOJIEKYI U
aToMoB. bpoyHoBckoe BrkeHne. CHIIbl U SHEPTUsl MEXMOJIEKYIISIPHOTO B3aUMOJACHCTBUSL.
Crpoenne razoo0pa3HbIX, >KUIAKUX W TBepAbIX Teil. WneanbHblil ras. [laBnenue rasa.
OCHOBHOE ypaBHEHHME MOJIEKYJSPHO-KMHETHYECKON Teopuu Tra3oB. TemmepaTypa u ee
u3MepeHue.  AOCONIOTHBIH  Hydb  TeMmepaTypbl. TepMoaumHamMHuueckass — IIKaja
Temneparypsl. Temneparypa 3Be37. CKOpOCTH IBM)KEHUS MOJIEKY M HX H3MEpEeHHE.
Ypasuenue cocmoanusa woeanvnozo 2aza. M3omnpoueccel n ux rpapuxu. Iazoevie
3akonvl. Monapnas 2a3z06asa noOCmoaHHaA

Pewenue 3a0au c npogheccuonanvbnoii HanpPae1eHHOCMbI0
[Ipaktuueckoe 3anatue Ne 4 PemieHue 3aaa4u. YpaBHEHHE COCTOSIHUSA UJI€aIbHOrO ra3a. ['a3oBble
3aKOHEL.

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
IIK 1.3
K 2.2.
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Pewenue 3a0au ¢ npogpeccuonanvbHoii HanPaeIeHHOCMbIO
Jlabopatopnast padota Ne3. 3yueHue omHOro U3 U30MPOLECCOB (DKCIEPUMEHTAIBHOS
MOATBEPKICHUE ypaBHeHUs1 MeneneeBa-Knanelipona

Tema 2.2
OcHOBBI
TEPMOIAUHAMUKH

Conep:kanue y4eGHOro MaTepuaJa:

Buyrpennsis sHeprusi cucrembl. BHyTpeHHss 3Heprus uacanbHoro raza. Padoma u
mennioma Kak ¢popmul nepedauu nepeuu. Tennoemxkocmes. Yoenonasa menioemkocme.
KonunuecTBo TeIoThl. Ypasnenue mennogozo oananca. lleppoeHayano TepMoAMHAMUKHY.
AnmabatHelii  mpouecc. Bropoe Hauano TepMmonuHamuku. Ilpunuun Oeiicmeus
mennoeoi mauwiunvl. Tennoevie oOeuzamenu. KIIJ[ mennoeozo oOeuzamens.
Xonoounvnvle mawmunpl. OXpaHa npupoIbl

Pewenue 3a0au ¢ npogheccuonanbnoii HanpPae1eHHOCMbIo

[paktudeckoe 3ausitue Ne 5. Buyrpenssis sHeprusi. Pabora B TepmonnHamuke . KonndecTBo
ternoThl [Ipuanmn neiictBus TemioBeix aurateneit. KI1/] Temmosix aeuraTeneii. Oxpana
TIPUPOJIbI.

Tema 2.3
ArperatHbie
COCTOSIHUSI BelllecTBA
U (pa3oBble
nepexojasbl

Conep:kanue y4eGHOro MaTepuaJia:

HUcnapenne u koHaeHcamus. HachllmieHHBIH map W €ro CBOWCTBA. Aécontomuas u
OMHOCUMENbHAA 671AX}CHOCMb 6030yXa. [IpubOpHI s ONpeesieHns BIaKHOCTH BO31yXa.
Touka pocel. Kunenne. 3aBUCUMOCTh TeMIEpaTyphbl KUIIEHHUS OT JaBiieHus. Kputuyeckoe
coctossHue BewectBa. [Ilepezpemwiit nap u e20 ucnonv3oeanue 6 MmMexXHUKe.
XapakTepucTuKa >KHJIKOTO COCTOSIHHS BemliecTBa. [IOBEpXHOCTHBIM CIOM KHMJIKOCTH,
OHeprusi MOBEPXHOCTHOTO cios. bmwkuuili nopsaok. Iloeepxnocmnoe wnamsasicenue.
Cmauueanue. fenenuna na zpanuue xcuokocmu ¢ meepovim meom. KanuispHbie
sBIEHUSA. XapaKTEepUCTHKAa TBEPAOTO COCTOsIHUA BemecTtBa. Kpucramimueckue u
amop(HbIie Tena. Yrpyrue cBoicTBa TBEpPAbIX Tel. 3akoH ['yka. MexaHnuueckue CBONCTBA
TBepAbIx Ten. [Inactuueckas (ocratounas) nedhopmanus. Tennogoe pacuiupenue meepouvix
men u ocuokocmei. Korgppuuuenm nuneiinozo pacwupenuna. Koirgpguyuenm
00vémH020 pacuwiupenusn. Yuem pacwiupenus 6 mexnuxe. Ilnaenenue. Yoenvnas
mennaoma naaenenun. Kpucrannmzauus. Ilpakmuueckoe npumenenue ¢ noeceonesnoll
HCUZHU PU3UYECKUX 3HAHUL 0 CEOTICMEAX 2A306, HCUOKOCHEN U MEePObIX meJl

JlabopaTopHble 3aHATHSA:

JlaGoparopnast pabota Ned. l3mepeHue BIa)KHOCTH BO3AyXa.

JlaGoparopnas padota Ne5 «M3mepenne ko3¢ HUIEHTa TOBEPXHOCTHOIO HATSKEHHUS JKUIKOCTH
JlaGoparopuas pabota Ne6 «M3yduenue neopManuml pacTsHKEHHSD

Paznes 3. DiieKTpoaAMHAMHUKA

44

Tema 3.1

‘ Conep:xxaHue y4eOHOT0 MaTepHUAaJa:

OK 01
OK 02

17



3HeKTpH‘leCK06 moJjie

Inexmpuueckue 3apadvl. DIEMEHTAPHBIA DSJIEKTPUUECKUN 3apsll. 3AKOH COXPAHEHUs
3apsaoa. 3axon Kynona. Dnexrtpuyeckas TOCTOSHHAs.  DJIGKTPUUYECKOE  TOJE.
HanpspkenHocTs anexktpudeckoro nods. Ilpunnun cynepnosuimu nosneil. Ilpoeoonuku 6
anekmpuueckom none. Juinekmpuku 6 Inekmpuueckom none. Ilonapuzayus
ournekmpukoe. Pabotra cun osnexkrpocratudyeckoro moiis. [lotenmuman. Paznocmp
nomenyuanos. Cea3b Mexucoy HANPAICEHHOCMBIO U PA3ZHOCHbLIO NOMEHUUAN06
INEKMPU1eCcKozo nons. dnexmpoemxocmes. Eounuyn INNEKMPOEeMKOCmU.
Konoencamopuwi. Coedunenue kKomoencamopoeé 6 oOamapero. IHepeus 3apanceHHo20
KoHOencamopa. DHeprus AeKTpUIecKoro nois. Ilpumenenue konoencamopos

Pewenue 3a0au ¢ npogheccuonanvHoll HanPaeIeHHOCHIbIO
[Ipaktrueckoe 3ausatue Ne 6. Pemenue 3amad. HampsokeHHOCTB IEKTPHYECKOTO OIS

DNEKTPOEMKOCTh

JlaGopaTopHble 3aHATHSA:
JlabopaTtopHas padora Ne7 «lcciaemoBaHue 3IEKTPOCTATHIECKOTO TOJISD»

Tema 3.2
3aKOHBI NOCTOSTHHOIO
TOKA

Conep:xaHue y4eOHOT0 MaTepuaJia:

YcnoBus, He0OX0AUMBbIE JJIsl BOSHUKHOBEHHS U OJIEP KaHUsI 3JIeKTpUudecKkoro Toka. Cumia
TOKa U IUIOTHOCTh TOKa. 3akon Oma 0na yuacmia yenu. 3a8ucumocms 3neKmpuiecKozo
conpomueieHus om mamepuana, OJUHbL U NIOUWLAOU NONEPEYHO20 Ce4eHUs
npPOBOOHUKA. 3A6UCUMOCHYb INEKMPUUECKO20 CONPOMUBIEHUA NPOBOOHUKOE OM
memnepamyphbi. Temnepamypnutii Ko hpuyuenm CONPOMuUGIeHUA.
Ceepxnpoeooumocme. Paboma u mowgnocms nocmosannoz2o moka. Tennoeoe oeiicmeue
moka. 3akon /[ncoyna—Jlenya. Inekmpoosuxcyuias cuia UcCmoYHUKa moKd. 3aKoH
Oma ona nonnout yenu. Inexkmpuueckue yenu. Ilapannenvnoe u nocnedosamenvnoe
coedunenue npoeoonukos. 3akonvt Kupxzogpa ona yzna. Coedunenue ucmouyHukos
INeKmpuuecKoil Inepzuu 8 bamapero

Pewenue 3a0au ¢ npogheccuonanbHoll HanPaBIEeHHOCMbIO
[Ipaktuueckoe 3anatue Ne 7. Pemenue 3anay. [lapannensHoe, mocieqoBaTeabHOE, CMEIIAHHOE
coenuuenns. 3akoH Oma Jurst moTHoH 1ernu. Padora 1 MOIHOCTE TOKa. TemIoBoe AeiCTBUE TOKA

OK 03
OK 04
OK 05
OK 07
K 1.3
[IK 2.2.
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Pewenue 3a0au ¢ npogpeccuonanvbHoii HanPaeIeHHOCMbIO
JlabopaTopHble 3aHATHSA:
JlabopaTtopHas pabota Ne8 «3ydyenne 3akoHa OMa JyIs ydacTKa I

JlabopaTtopnas padota Ne9 «Omnpenencaue I/IC 1 BHYTPEHHEr0 CONPOTUBIICHUS HCTOUHHKA
TOKa»

Jlaboparopnast pabota Nel0. «VccnenoBanre MOITHOCTH JIAMITBI M OTIPEeTICHHE TEMITEPaTyPhI
HHUTHU JIaMIIbl HaAKaJIUBAHUA»

Jlabopatopnas padota Nell «Onpenenenne KI1J] anekrpoaBuraTesns»

Jlaboparopnast pabota Nel2 «Onpenenenre remnepaTypHoro Ko3GuImeHTa ConpoTUBICHUS
MeJI»

10

Tema 3.3
DJIEeKTPHYECKH I
TOK BPa3JIMYHBIX

cpexax

Conep:kanue y4eGHOro MaTepuaJia:

DneKTpuuecKuil TOK B METaJlIax, B JIEKTPOJIUTAX, Ia3ax, B BAKyyMe. Inekmpoaus. 3aKou
anekmponuza Dapadesn. Inekmpoxumudeckuii Ikeusaienm. Buowl 2azoevix pazpaoos.
Tepmoanexktponnast smuccus. [lnasma. Inekmpuueckuit mox 6 noaynpoeoOHUKax.
CoOcTBeHHass W  mpuMmecHas  mpoBoguMocTH.  P-n mepexon.  Ilpumenenue
noaynpoeoonukos. Ilonynpoeoonukoevie npuodoput

JlaGopaTopHble 3aHATHS:
JlaGopatopnas padora Nel3 «3ydeHne moIynpoBOIHUKOBEIX THOIOB

Tema 3.4

Conep:xaHue y4eOHOT0 MaTepuaJia:

MaruurtHoe nmoJie

Bekrop uHaykumm MarHutHoro mnons. HanpsbkeHHocTh MarHuTHoro mnotia. [leiictBue
MAarHUTHOTO IOJISI Ha NPSMOJUHEHWHBIM MPOBOJHUK C TOKOM. B3ammonelcTBuEe TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MarautHeiii notok. PabGora 1o
MEPEMELIEHUIO NPOBOJHHUKA C TOKOM B MarHUTHOM ToJie. J[elicTBME MarHUTHOTO IOJISI Ha
nBwkymuiicss 3apsa. Cuna Jlopenua. Ilpumenenue cunvt Jlopenya. OnpeneneHue
yaenbHoro 3apsna. Maznummnwle ceoiicmea eewjecmea. MazHumnaa npoHUUAEMOCHLb.
ConHeuyHasi akTUBHOCTD U €€ BIHUSHHE HA 3eMiIt0. MarHuTHble Oypu

Pewenue 3a0au c npogheccuonanvbnoii HanPaeIeHHOCMbIO
IIpaktuyeckoe 3ausiTne Ne 8. Pemenne 3amayu. Cuna Amnepa Cuna Jlopenna

Tema 3.5
JIEKTPOMATrHUT
HAsi HHTY KU

Conep:xaHue y4eOHOTro MaTepuasa:

Henenue rnexkmpomaznumnoit unoykyuu. llpaBuno Jlenna. 3akoH 2JIEKTpOMarHUTHOM
UHOYKUMU. Buxpeeoe nexmpuueckoe none. JOJIC UWHAYKIMM B  JBIKYIIUXCS
npoBoaHuKax. Henenue camoundykyuu. Hnoykmuenocmo. IHepeus MaAZHUMHOZ0
nonsa moka.

B3auMoCBs3b 2JIEKTPUYECKUX M MArHUTHBIX NOJIEH. DIEKTPOMArHuTHOE 110JIE
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Pewenue 3a0au c npogpeccuonanvHoil HanPagIEHHOCMbIO
[Ipaktuueckoe 3ausiTue Ne 9. Pemrenne 3agad. 3aKoH 31€KTPOMAarHUTHOW MHIIYKIIUU

Pazgena 4. Kojie0aHus M BOJHBI

18

Tema 4.1
Mexannueckue
Ko0J1e0aHus U
BOJIHBI

Conep:kanue y4eOHOro MaTepuaJia:

Konebarenbnoe nBuxenue. [apmonuueckue kojeOanusi. CBOOOTHBIE MEXaHHUYECKHE
kosiebanusi. [lpeBpamenue »Heprum mnpu KojebarenbHOM JBIKeHHH. (CBOOOIHBIE
3aTyxarolue MexaHudyeckue KkoJsiebanus. Marematuueckuid MaaTHUK. [IpyXKMHHBIN
MasTHUK. BeIHYX/1eHHbIE MeXaHn4eckue Koyiebanus. Pe3oHaHc.

[lonepeunsle M MPOJOJbHBIE BOJHBI. XapaKTEPUCTUKH BOJHBI. 3BYKOBBIE BOJIHBI,
VYapTpa3Byk U €ro NpuMEeHEHUE

Tema 4.2
JJIeKTPOMArHUTH
bleK0JIe0aHNA U
BOJIHBI

Conep:kanue y4eGHOro MaTepuaJia:

CBoOOIHBIE AIIEKTpOMarHuTHbIe KosiebaHus. IlpeBpaieHue sHepruu B KojebaTelbHOM
koHType. @opmyna Tomcona. 3aryxaromiye >JIeKTpOMarHuTHbIe KojeOaHus. ['enepatop
HE3aTyXaloU[uX  DJEKTPOMATrHUTHBIX  KojeOaHWil. BBbIHYyXJeHHbIE  3JIEKTpUYECKHe
koneOanus. Ilepemennviii mok. I'enepamop nepemennozo moxa. Emxocmnoe u
UHOYKMUGHOE CONPOMUBICHUA NEPEMEHHO20 MOKA. AKmueHoe conpomuenenue. 3aKoH
Oma Ona 2nekmpuueckou uyenu nepemennozo moka. Pabdoma u mowypocmo
nepemenno2o moka. Pezonanc 6 nekmpuueckoiui uenu. Tpancghopmamopur. Toku
evicokoit uacmomuwl. Ilonyuenue, nepedaua u pacnpeoeinenHue 3INeKMPOIHEPIUU.
DNEeKTpOMarHUTHOE TOJie Kak OCOOBbIM BUA MaTepuH. OJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 3JEKTpOMarHUTHBIX BOJH. BubOpatop I'epma. OTKpBITBIA KojeOaTeIbHBIN
koHTYp. MWM3obOperenne pammo A.C. [lonoBeiM. IlonstHe o pamamocBszu. [lpuHIMD
paauocss3u. [IpumeHeHne 3MeKTPOMarHUTHBIX BOJTH

10

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.3
[IK 2.2.

Pewenue 3a0au c npogheccuonanvbnoii HanPaeIeHHOCMbIO
[Ipaktudeckoe 3ausaTue Ne 10. Pemenme 3amad. DnekTtpomarHuTHBIe KoneOaHus [lepemeHHBIN

Tok KoHIeHCcaTOp M KaTyllKa HHAYKTUBHOCTH B LIETIN IIEpEMEHHOro Toka TpaHcdopmaTop

Pewienue 3a0au ¢ npogpeccuonanvnoil HanpagIeHHOCNbIO
JlabopaTopHbIe 3aHATHA:
JlaGoparopnas padora Nel4 «/HIYKTHBHBIE © €EMKOCTHOE CONPOTHBIICHHUS B LIEHH IIEPEMEHHOTO

TOKa)
JlaGoparopuast pabora Nel5 «M3y4yeHue ycTpoicTBa U NpUHIKIA padoThl TpaHcdopmaTopay

Paszngea 5. Onruka

10

Tema 5.1

\ Conep:xaHue y4eOHOTr0 MaTepuasa:

OK 01
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IIpupona cBera

Toueunbrii uctouHuk cBera. CKOPOCTh PACIPOCTPAHEHUsS CBETA. 3aKOHBI OTPAKEHUS U
npenomwsieHuss cBera. CosiHeuHble W JyHHble 3aTMeHud. [lpunnun Irolirenca. IlosHoe
orpaxenue. Jlunzel. [locTtpoeHne wm3oOpakeHus B nmH3aX. DOpMysna TOHKOW JIMH3BI.
YBenudenue nuH3BL [1a3 kak ontudeckas cucteMa. Onrtudeckue nmpuoopsl. TernecKoIbl.
Cuna céeema. Oceewténnocms. 3aKoHbl 0CEEUIEHHOCIU

JlabopaTopHble 3aHATHSA:
Jlabopamopuas paboma Nel6 Onpenenenne noxka3aTess IPeTOMICHHUS CTEKIa

OK 02
OK 04

OK 05
K 1.3

[IK 2.2.

Tema 5.2
BoaHoBEBIE cBoOlicTBa
cBeTa

Conep:kanue y4eOHOro MaTepuaJa:

WNuTtepdepenus cera. KorepeHTHOCTH cBeToBBIX Jydei. MHTepdepeHunss B TOHKHX
mieHkax. Koisbna Heiorona. Mcnonp3oBaHue HHTEpPEpEeHIMH B HAayKe U TEXHUKE.
HMudpakumst cBera. Judpakmus Ha menu B TapauleNbHBIX Jydax. JudpaximuonHas
pewierka. [Tonarue o ronorpaduu. [onspuzanus nonepeuynsix BojH. [lonspuszamnus ceera.
JBoiitHoe myuenpenomienue. [lomsapounsl. [ducnepcust cBera. Bumbl mznmydeHuid. Buabl
criektpoB. Crnektpel wucnyckanus. CrekTpsl mnorjomeHuss. CHekTpadbHbId aHAIN3.
CrnexTpaibHBIE  KJIacChl  3Be3l.  YabTpaduosieToBoe wuziydeHue. HMudpakpacHoe
n3nydenue. PentrenoBckue nayuu. Mx npupona u cpoiictBa. Illkana 3neKTpoMarHUTHBIX
W3TyYECHU

JlaGopaTopHble 3aHATHS:
Jlabopamopuas paboma Nel7 OnpenerneHue NIUHbI CBETOBON BOJHBI C IIOMOIIBIO
TU(PPaKIMOHHOMN PEIeTKH.

Tema 5.3
CneuuaJjbHasi Teopusi
OTHOCUTEJIbHOCTH

[[BI/I}KGHI/IG CO CKOpPOCTBIO CBE€TA. HOCTYHaTBI TEOPHUU OTHOCUTCIBHOCTHU W CICACTBUA U3
HI/IX.I/IHBapI/IaHTHOCTB MOAYJIsA CKOPOCTH CBETA B BAKYYMC. :‘)HepFI/IH moxos. CBsI3b MacChl U
QHCPI'un CBO6OI[HOI>1 HYaCTHUIIBI. ONEeMEHTHI peHHTHBHCTCKOﬁ JUHaMHUKH

Pa3nen 6. KBanToBasi pusuka

Tema 6.1
KBanroBasi onTuka

Conepxanue yueOHOro MaTepuaJia:

KBanToBas runotesa [Inanka. TemnoBoe uznyuenue. KopnyckynsipHO-BOJTHOBOM Ayain3M.
®otonbl. l'mnoreza ne bpoitnsg o BoOXHOBBIX cBoMcTBax uactull. COOTHOIIEHUE
HeonpenenenHocrel [eiizenOepra. [laBnenune cBera. XuMHYECKOe [IEHCTBUE CBeTa.
Omnwitel [1.H. Jlebenea u H.W. BapunoBa. @omorgppekm. Ypasnenue Iiunwmmeitna ons
domorghgpexma.  Bnewnui domornekmpuueckuii  I¢hhexm. Buympennuii
domorghgpexm. Tunwvi pomornemenmos. Illpumenenue pomorpghpexkma

Pewienue 3a0au ¢ npogheccuonanvnoil HanpagIeHHOCHbIO

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.3
IIK 2.2.
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Jlaboparopuas padota Nel8 «Mzyuenne porordpdexrar

Tema 6.2 Conepxxanue yueOHOT0 MaTepHaJia: 4
Pdu3uka aTromMa u PazBuTune B3rnsgoBHa CTpoeHME BemecTsa. MoJAenu CTPOEHUsS AaTOMHOTO — siapa.
ATOMHOT'0 s11pa 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoza. Smepnas momenb aroma. OIBITHI
3. Pezepdopna. Monens aroma Bogopona no H. Bopy. KeantoBeie mocrtynmatel Bopa.
Jazepvi. PanuoakTuBHOCTh. 3aKOH  pPaJMOAKTUBHOTO  pacrnajga. PamuoakTuBHBIE
npeBparnieHusi. CriocoObl HAOMIOEHUS W PETUCTpallUM 3apsHKEHHBIX YacTHIl. Dddext
BasuiioBa — YepenkoBa. CTpoeHue aToMHOro fapa. JlegekT macchl, SHEprusi CBA3M U
YCTOMYMBOCTb  aTOMHBIX  saep. JSlnepHele  peakuuu.  HAoepuasa  Inepzemuxa.
DHepreTuyeckuil BBIXOJ AJIEPHBIX peakiuil. ickyccTBeHHas paJuoaKTUBHOCTh. [leneHue
TsoKeneIX sanep. llemnas spepHas peakuws. Ynopasisemas LenHas peakuus. SnepHsli
peaktop. Tepmosinepubiii cuuTe3. DHEprus 38e31. [lonydeHne paanoakTHUBHBIX H30TOIOB
U UX [OpuMeHeHue. buosormyeckoe  ACHCTBHE  PaJMOAKTUBHBIX  HM3ITyYCHHI.
DJIeMEHTapHbIE YaCTHUILIbI
IIpaktuueckoe 3amsatue Ne 11. Pemenme 3amau Potorddexr PagmoaktmBHOCTE «SnepHbIe 1
peakuun» Jlenenue siaep ypana. llennas anepHas peakius
Pa3nen 7. Ctpoenue Beenennoii 4
Tema 7.1 ConepxaHue yueOHOT0 MaTepuaJia: 2 OK 01
Crpoenne ConHeunoi | ConHevHas CHCTEMA: IUIAHETBI M MaJlble Teja, cucTemMa 3emiss—J/lyna OK 02
CUCTEMBI OK 03
Tema 7.2 Conep:xanue y4eOHOT0 MaTepuaJia: 2 OK 04
Opomonus Beenennoit |Crpoenne u ssomous Cosnna u 38é31. Knaccupukanus 38831, 3BE316I U HCTOUHMKU HX OK 05
SHEPTUH. OK 07
lNanaktuka. CoBpeMeHHbIE MTPEACTABICHUS O CTPOCHUH U 3BOJIOLUH BeenenHoun
KoncyabTanus 8
IIpomexyTouHasi aTTECTALMA: SK3aMEH 16
Bcero: 161

Mo Kaxcdoli meme onucsieaemcs cooepxcaHue y4ebHO20 mamepuana (8 OudaKmu4yeckux eOUHUYax), HAUMEeHOB8AHUS HeobXxo0uMbix 1abopamopHsbIx,
MPAKMuUYecKuUx U UHbix 3aHAmul. O6vem Yyacos onpedensemcs no Kaxcooli nosuyuu cmonbua 3.

*[pogheccuoHanbHO-0pUeHMUPOBAHHOE co0epxaHue Mmoxcem 6bimb pacnpedeseHo o paszdenam (memam) uau CKOHUeHMpPUPosaHo 8 pasdese lNpuknadHol mooysb
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3.YcioBus peajn3anuu NporpaMmsbl 001eo0pa3oBaTeibHOM U CIUIIMHBI

3.1. TpeGoBaHMA K MUHUMAJIbHOMY MaTepPHAJIbHO-TEXHUYECKOMY
o0ecnieyennio Peaninzanusi nporpaMMbl JUCHUIIMHBI TPeOyeT HAJTUYHUS
y4eOHOro kadunera (pu3suKH.

O6opynoBaHue yuyeOHOTO KaOUHeTa:

Hudposas naboparopust o GuU3MKe IS yUUTEIIA,

Hudposas nadbopaTopus o Gpu3nke 1Js yYEHUKA,

Becbl TeXHHUECKHE ¢ pa3HOBECAMH,

Komrmiekt 11t 1a00paTOpHOTO MPAKTUKYMa 0 ONTHKE;
Komrmiekt 11t mabopaTopHOTO MPAKTUKYMa 10 MEXaHUKE,
Komrmiekt s mabopaTopHOro MpakTUKyMa IO MOJICKYJISIPHOM
(dU3HKE U TEPMOJTHHAMUKH

7.  KomrutekT mis 1ab0paTOpHOTO MPAKTUKYMa IO JJICKTPUYECTBY
(c rereparopom);

8.  KoMIuiekT 1 u3ydeHus BO30OHOBIISIEMbIX HCTOYHHKOB YHEPTHUH
(COMHEYHOW, BETPOBOM  SHEpPruM, OWO-, MCXaHWYECKOW U
TEPMODJICKTPUICCKONIHEPTETHUKH );

9. AwmmepMmeTp 1a00paTOPHBIL;

10. BonbsT™meTp 1abOpaTOpPHBIA;

11. Komopumertp ¢ HaOOPOM KaJIOPUMETPUUECKHUX TET,

12. TepmomeTp 1a00paTOPHBIN;

13. KommiekT ais u3ydyeHHS OCHOB MEXaHHUKH, ITHEBMATUKU U
BO300HOBIIIEMBIX HCTOYHHUKOB DHEPTHUH;

14. Bapomerp-aHepou;

15. bBiiok nuTaHus peryinupyemslii;

16. Be06-kamepa Ha MOJBM)XHOM IIITATHBE;

17. Buneokamepa aiis pabOThl ¢ ONTHYCCKUMH TPUOOpaAMH;

18. T'enepartop 3BYKOBOW;

19. T'urpometp (rIcuxpomerp);

20. T'py3 HaOOpHBIN;

21. JluHaMoMeTp JEMOHCTPAIlMOHHBIN;

22. KoOMIUIEKT MOoCyabl IEMOHCTPAIMOHHON C TPUHAIIICKHOCTIAMH,
23. MaHoMeTp KUAKOCTHOH JEMOHCTPAIIMOHHBIN;

24. Metp 1eMOHCTPAIIMOHHBIN;

25. MUKpOCKOI IeMOHCTPAIIMOHHBIN;

26. Hacoc BakyymHbIi1 KoMOBCKOTO;

27. CTONUK IMOIbEMHBIN;

28. IllTaThB NEeMOHCTPAIMOHHBINA (DU3UICCKU;

29. DNEeKTPOIIUTKA;

ok owdE
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30.

HaGop neMoHCTpallMOHHBIN 110 MEXaHUUYECKUM SIBIICHUSIM;

31. HaGop J€MOHCTpAallMOHHBIM MO JAMHAMHUKE BpaIlaTeIbHOIO
TIBUKCHUS;

32. HaGop neMOHCTpallMOHHBIN 10 MEXaHUUYECKUM KOJICOaHUSIM;

33. HaGop nemMoHCTpaliOHHBIN BOJHOBBIX SIBJICHUI;

34. Benepxo Apxumena;

35. MasTauk MakcBenna;

36. HaGop ten paBHOro oobema;

37. Habop ten paBHOI Macchl;

38. Tlpubop mis feMOHCTpaIuu aTMOC(HEPHOTO TaBICHUS;

39. Ilpu3ma, HAKJIOHSIOMIASICS C OTBECOM;

40. Psluar 1eMOHCTPAIIMOHHBINH;

41. Cocyabl coOOIIaOIINUECs;

42. CrakaH OTJIMBHOHM IEMOHCTPAIIMOHHBIN;

43. Tpy6Oxa HeroToHa;

44. Tap Ilackans;

45. Habop neMOHCTpallMOHHBIA 1O MOJIEKYJISIpHOU (uU3MKe WU
TEIUIOBBIM SIBJICHUSIM;

46. Habop neMOHCTpAIIMOHHBIN 1O ra30BBIM 3aKOHAM;

47. Habop xanuuisipos;

48. TpyOxa mjig 1eMOHCTPAIMK KOHBEKIIUH B KUJIKOCTH;

49. [unuHApHI CBUHIIOBBIE CO CTPYTOM;

50. Ilap ¢ xonbIOM;

51. BBICOKOBOJBLTHBIN HCTOYHHK;

52. T'enepatop Ban-ne-I'paada;

53. Jlo3umerp;

54. KamepToHBI HA PE30HAHCHBIX SAIIUKAX;

55. Kommiekt npuGoOpoB M NMPUHAIIEKHOCTEH ISl IEMOHCTPALIUH

CBOMCTB QJICKTPOMAruuTHBIX BOJIH,

56. KomrmuiekT npuOopoB Al U3y4EeHHs MPUHIIUIIOB paguonpremMa u
paauornepeaayu;

57. KoMIUIeKT MpOBO/IOB;

58. Marnur ayroo0pas3Hslii;

59. MarHur 1moyIocoBoi J€MOHCTPAIMOHHBIN;

60. MamuHa snexTpodopHasi;

61. MasTHHUK JIEKTPOCTATUIECCKUH;

62. Habop mo n3y4eHn0 MarHuTHOTO MO 3eMIIH;

63. HaGop AeMOHCTpAalMOHHBIA MO MAarHUTHOMY ITOJIO KOJBIIEBBIX
TOKOB;

64. HaGop neMOHCTpallMOHHBIN 1O TOTYIPOBOTHUKAM;

65. Habop neMOHCTpalMOHHBIN IO TOCTOSHHOMY TOKY;

66. HabGop neMOHCTpallMOHHBIA TIO AJIEKTPHYECKOMY TOKY B

BAKYyME;
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67.

Ha6op neMoHCTpalimoHHbIN 10 3JEKTPOIUHAMUKE;

68. HaOop s AeMOHCTpauy MarHUTHBIX MOJEH;

69. HalGop st neMOoHCTpaIuu AIEKTPUUECKUX MOJEeH;

70. Tpanchopmarop yueOHbIN;

71. Tlamouka cTeKIISIHHAS,

72. Tlamouka >00HMTOBA,

73. Tlpubop JleHua;

74. CTpenku MarHUTHbIE HA IITATUBAX;

75. CynTtaH 3JIeKTPOCTaTUYECKUI;

76. IItaTUBBI U30IUPYIOIINE;

[7. DneKTpoMarHuT pa300pHBIN;

78. Habop 1eMOHCTpallMOHHBIN M0 TEOMETPUUYECKOMN ONTHUKE;
79. Habop n1eMOHCTpallMOHHBIN MO0 BOJIHOBOW ONTHKE;

80. CrekTpockon ABYyXTpYOHBIi;

81. Habop criekTpanbHBIX TPYOOK C HICTOYHUKOM TTUTAHUS;
82. VYcranoBka jis uzydeHus: Gporodddexra;

83. HaGop nemMoHCTpalMOHHBIN;

84. Komruiekt HarJIAIHBIX rmocoouit IS IIOCTOSIHHOT'O
MCTIOIH30BaHMS,;

85. Komrekt mopTpeToB it ohopMIIeHHs KaOWHeTa;

86. KoMmruiekT 7eMOHCTPAIMOHHBIX YIEOHBIX TaOJIHII.

[Ipy Hamuuum HEOOXOAUMOTO OOOpPYAOBAHUS 3aHATUA MO (U3MKE B HEKOTOPBIX
CIy4astX MOTYT MPOBOJIUTHCS B HUMEKIIMXCA B 00pa3oBaTeNbHON OpraHu3aluu
MAaCTEPCKUX WU 1a00paTopusiX.

3.2. UudopmanuonHoe odecrniedyeHue 00ydeHus
OcHoBHas auTepaTypa (MeYaTHble U /MM 3JIEKTPOHHbIE U31AHMS)

1. Imutpuena, E. 1. ®usuka B npuMmepax u 3amadax : yueonoe nocooue / E. M. JImutpuena, JI. /1. MeBnena, JI.

. Kocrtrouenko. - 2-¢ uznm., mepepad. w jgom. - MockBa :

O®OPYM : UH®PA-M, 2021. - 512 c. -

(ITpopeccuonansHoe oOpazoBanme). - ISBN 978-5-91134-712-3. - Tekcr : osnekrponsbii. - URL:
https://znanium.com/catalog/product/1138798 (nara oopamenus: 05.04.2023). — PexuM 10CTyIa: MO MOIINUCKE.

2. Jloreunenko, O.B., ®uzuka + ellpunoxenue : yaeOnuk / O.B. JlorBunenko. — Mocksa : KnoPyc, 2020. —
437 c¢. — ISBN 978-5-406-07110-6. — URL.:https://book.ru/book/934314 (marta obpamenus: 05.04.2023). —
TeKcT : 2JIeKTPOHHBIM.
3. [uackuii, A. A. ®usuka : yaeonuk / A.A. luackuit, I'.}O. I'pakoBckuii ; mox obm. pen. FO.W. [duxa, H.C.
[lypeimeBoit. — 4-e uzn., ucrnp. — MockBa : @OPYM : UHOPA-M, 2019. — 560 c. : un. — (Cpennee
mpodeccuonanpbHoe oOpazoBanme). - ISBN 978-5-91134-902-8. - Tekcr : onextponssii. - URL:
https://znanium.com/catalog/product/1032302 (nata obparienus: 05.04.2023). — Pexxum J0CTyIIA: 1O TTOIIHCKE.

4 Tpodpumona, T.U., KpaTkuii kypc ¢u3nku ¢ mpuMepaMu pelieHus 3aaad. : ydeOHoe mocoome / T.H.
TpopumoBa. — MockBa : KuoPyc, 2019. — 279 c. — ISBN 978-5-406-05994-4.
URL :https://book.ru/book/931138

(marta obpamenus: 20.01.2023). — TekcCT : 37EKTPOHHBIH.

3. Tpodpumora, T.U., Kparkuii Kypc (pu3MKM ¢ NpUMepaMH pelleHus 3ajxad. : yueOHoe mocobue / T.H.

TpodpumoBa. — MockBa : KnoPyc, 2019. — 279 c¢. — ISBN 978-5-406-05994-4.
URL :https://book.ru/book/931138 (nara obpamenus: 20.01.2023). — TeKcT : 2IEKTPOHHBIH. .
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JlonmosiHUTEIbHAA JIUTEPATypa

(ITeyaTHbIe U /WIH 3JTEKTPOHHbIE U3IAHUS)

1. Tpodpumona, T.U., ®usuka ot A no A : cnpaBounoe uzganue / T.M. Tpodpumosa. — Mocksa : KuoPyc, 2019.
— 301 c¢. — ISBN 978-5-406-06985-1. — URL :https://book.ru/book/931306 (mata obpamenus: 14.03.2023).
— TeKcT : AIeKTPOHHBIH.

2. TapacoB, O. M. ®uszuka: nabopaTopHbsie paOOTHI ¢ BONPOCAMU M 3aJaHusMU : yueOHoe mocobme / O.M.
TapacoB. — 2-e uzn., ucnp. U gon. — Mocksa : ®OPYM : UH®PA-M, 2020. — 97 c. — (Cpennee
npodeccuonanbHoe obpa3oBanue). - ISBN 978-5-00091-472-4. - Tekcr : osnektponHsid. - URL:
https://znanium.com/catalog/product/1045712

(mata obparenus: 14.03.2023). — PexxuM [0CTyIa: MO MOIMKCKE.

1. Actponomusi. ba3zosiii ypoBens. 11 kiacc b.A. Boponios —Benbsmunos, E.K.Ctpayt —M.: JIpoda, 2018

2. Bnarun, A. B. Actporomus : yaeonoe nocooue / A.B. biaarun, O.B. Koroa. — Mocksa : UHOPA-M, 2020.
— 272 ¢. — (Cpennee npodeccronanbroe oopazoBanue). — DOI 10.12737/1083410. - ISBN 978-5-16-
016147-1. - Tekcr : anexrponnsiit. - URL: https://znanium.com/catalog/product/1083410 (mata obpamieHus:
05.04.2023). — Pesxum JocTyma: mo MOAIHICKe.

3.I'am3za, A. A. Actporomus. [Ipaktukym : yuebHoe ocobue / A.A. ['am3a. — 2-e u3., mepepab. — Mockaa :
HNH®PA-M, 2020. — 127 ¢. — (Cpennee npodeccuonanbaoe oopasoBanue). - ISBN 978-5-16-015348-3. -
Texkct : anekrponnsiit. - URL: https://znanium.com/catalog/product/1026320 (aarta obparmienus: 14.03.2023). —
Pexxum gocryna: mo noamnucke

4. JlorsuHeHKo, (. O., Actponomus : yueOnuk / (. O. Jloreunenko. — Mocksa : KaoPyc, 2020. — 263 ¢. —
ISBN 978-5-406-00329-9. — URL.: https://book.ru/book/934186 (mata obparienus: 05.04.2023). — Tekcr :
3JIEKTPOHHBII.

5. Jloreunenko, (. O., Acrponomusi. [Ipaktukym : yueOHO-nipakTryeckoe nmocodue / (. O. JlorBuHeHKO. —
Mocksa : KaoPyc, 2020. — 245 ¢. — ISBN 978-5-406-07690-3. — URL.: https://book.ru/book/933714 (nata
obpamenust: 05.04.2023). — TeKcT : SIEeKTPOHHBIN.
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4. KOHTpPOJIb M OLIeHKA Pe3y/IbTATOB 0CBOCHUS JMCIUIIIHHbI

KoHTposib M oOmEHKa pacKkpblBalOTCA 4Yepe3 YCBOEHHBbIE 3HAHHWA U INPUOOPETEHHBIE
oOyJaromuMHUCs yMEHUs, HalpaBlieHHblE Ha (QopMHupoBaHHE OOMMX M TPOPECCHOHATBHBIX
KoMIieTeHIMil. KomneTeHunn I0JKHBI OBITh COOTHECEHBI C NPEIMETHBIMHM pe3yiabTaTamu. Jlis
KOHTPOJISL U OLIEHKU PE3yJIbTaTOBOOY4EHUs MpernoaBareib BEIOUpaeT (OPMBI U METOJIBI C YYETOM
npodeccuoHanu3auu 00y4eHHs 1Mo MPOrpaMMe JTUCHUTUIAHBL.

Koa u HaumMeHOBaHHUe Pa3zpen/Tema THN OIeHOYHbBIX
¢dopmMupyeMbIX KOMIIETEH U MepOonpUATHI
OK 01. Bsibupare cmoco0sl Pazmen 1. Temsr 1.1., 1.2, 1.3

pelieHus 3amad npodeccuoHanbHOM

Pasnen 2. Temn1 2.1., 2.2., 2.3.

JIeATENpHOCTH  npuMeHuTenbHO K Paspgen 3. Temsr 3.1., 3.2., 3.3, 3.4.,
Pa3IMYHbIM KOHTEKCTaM 3.5.
Pasgen 4. Temsr 4.1., 4.2.
Pasnmen 5. Temnr 5.1.,5.2., 5.3.
Pa3pmen 6. Temsr 6.1., 6.2.
OK 02. Hcnonw3oBath | Paznen 1. Temsr 1.1., 1.2, 1.3
COBpPEMEHHBIE CpeICTBa mowucka, | Pasgen 2. Temsr 2.1., 2.2., 2.3.
aHanu3a u uHTepnperauun | Pasgen 3. Temsr 3.1., 3.2., 3.3,,
uHpopManuu | MHGopManmoHHsle | 3.4., 3.5.
TEXHOJIOTUN  Jyis1  BbeImoJdHEHUS | Pasgen 4. Temsr 4.1., 4.2.
3a1a4 npodeccruoHanbHoil | Pasnen 5. Temsr 5.1., 5.2., 5.3.
JNCATCIIBHOCTH Paznen 6. Temrr 6.1., 6.2.
OK 03. [IImamupoBath H Pasmen 1. Temsr 1.1., 1.2, 1.3
peann30BbIBATh coOCTBEHHOE Paznen 2. Temsr 2.1., 2.2., 2.3.
npodeccrnoHaIbHOS " Paznmen 3. Temnr 3.1., 3.2., 3.3,,
JIMYHOCTHOE pa3BUTHE, 3.4., 3.5.
MPEATPUHUMATEIECKYIO
JIEATETBHOCTD B
npodeccHoHaTbHOM chepe,
HCII0JIB30BATh 3HAHUS 1o
(UHAHCOBOW TI'pPaMOTHOCTH B
Pa3IUYHBIX KU3HECHHBIX
CUTYaIUSIX
OK 04. O¢ddextuno | Pasmen 1. Temnr 1.1., 1.2, 1.3
B3aUMOJICHiCTBOBaTh W paboTaTh B | Pasnen 2. Temsl 2.1., 2.2., 2.3.
KOJUIEKTUBE U KOMaHE Pasnen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.
Pasnen 4. Temrr 4.1., 4.2.
Pa3zgen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Temnr 6.1., 6.2,
OK 05. OcymectBiate yctHyto U | Pasmen 1. Temsr 1.1., 1.2, 1.3
IIMCBMEHHYI0O KOMMYHHMKanuo Ha | Pasmen 2. Temsr 2.1., 2.2, 2.3.
roCyJapCTBEHHOM a3bike | Pasznen 3. Temur 3.1., 3.2, 3.3,
Poccuiickoit ®enepaunu ¢ yuerom | 3.4., 3.5.
ocoOeHHOCTeH  conmanbHOTO W | Pazgen 4. Temnl 4.1., 4.2.
KYJIbTYPHOTO KOHTEKCTa Paznen 5. Temsr 5.1., 5.2, 5.3.
Pasgen 6. Temsur 6.1., 6.2.
OK 07. CoelicTBOBATH Pasgen 1. Temsr 1.1., 1.2, 1.3

- YCTHBIU OIIPOC;

- (poHTaIBHBIHONPOC;
- OIICHKa KOHTPOJIbHBIX
pabor;

- gaOmroneHue 3a XOI0M
BBITIOJTHEHUS
1a00paTOPHBIX padoT;

- OIIGHKa  BBINOJHEHHUS
1a00paTOPHBIX padoT;

- OIIGHKa MPaKTUYECKUX
pabot (pemrenus]|
KayeCTBEHHBIX,
pacueTHBIX,
poheCCUOHAITBHO
OPUEHTUPOBAHHBIX 33]1a4);
- OILIEHKa
3aJIaHNM;
- HabJroAeHHEe 3a XOJ0M
BBITIOJTHEHUS
WHIUBUAYaATbHBIX
NPOEKTOB M OLIEHKA
BBITIOJTHEHHBIX MPOCKTOB;

TECTOBBIX

- BBINOJIHEHHE
SK3aMEHAIlMOHHBIX
3aJaHui
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COXpPaHEHHIO OKpY Karomen
cpensl, pecypcocOepexeHuto,
IPUMEHSTh 3HAHUA 00
WU3MEHECHUM KIIMMATa, MPUHIIMIIBI
OepeKITMBOTO MIPOM3BOJICTBA,
3¢dEeKTUBHO  NIEHCTBOBATh B
YpEe3BBIYANHBIX CHUTYAIHSIX

Pasnen 2. Temn1 2.1., 2.2., 2.3.
Pa3pmen 3. Temsr 3.1., 3.2., 3.3,,
3.4., 35.

Paszmen 4. Temsr 4.1., 4.2.
Pa3men 6. Temsr 6.1., 6.2.

I1K 1.3, I1IK 2.2.

Pazgen 1. Temor 1.1, 1.2, 1.3
Pasnen 2. Temn1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,,

3.4., 3.5.

Paszmen 4. Temsr 4.1., 4.2.

Pasnmen 5. Temnr 5.1.,5.2., 5.3.

Pa3pmen 6. Temsur 6.1., 6.2.
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