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1. HACHOPT ITPOI'PAMMBI Y]
1.1.  Ienu u 3a0auu, pe3yriomamol 0céoeruss (3HAHUS, YMEHUS)
Copepxanne mporpamMmbl 00IIe00pa3oBaTeIbHON MUCHUILUIMHEI DU3MKa HaNpaBlIeHO Ha
JOCTH)KEHUE CIIETYIOLNX HeJIei:
* (¢opmupoBaHue Yy OOYyYaIOMIMXCS YBEPEHHOCTH B IEHHOCTH OOpa30BaHMSA, 3HAYUMOCTH
(bu3n4ecKnux 3HaHUH U1 COBPEMEHHOI'0 KBAIN(UIUPOBAHHOTO CHELMAINCTA [IPH OCYILECTBICHUH
ero npoeCCUOHATILHOM JAeSITeLHOCTH;
* (popMupoOBaHHE €CTECTBEHHO-HAYYHOI IPaMOTHOCTH;
* OBJIaJICHHE CTIEUU(UIECKON CUCTEMON (PU3MUECKUX TOHATHH, TS PMUHOIOTUEH U CUMBOJIMKOM;
* OCBOEHHE OCHOBHBIX (DU3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;
* OBJIQJICHUE OCHOBHBIMHM METOJIAMH HAYYHOTO IO3HAHUS MPUPOIbI, MCIOIb3YEeMBIMH B (hr3mke
(HabnroieHMe, ONIMCAHNE, U3MEPEHUE, BBIABIKEHHE TMIIOTE3, IPOBEIEHUE SKCIIEPUMEHTA);
* OBJQJICHUE YMEHUSAMH O00pabaThiBaTh JaHHBIE OKCHEPUMEHTA, OOBSICHATH IOIy4YCHHBIE
pe3yibTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEJIMYMHAMM B HaOIIOaeMOM
SBJICHUY, JI€]aTh BHIBOJIBI;
* (hopMupoBanre ymMeHus pemars GU3NUECKUe 3a/1a41 pa3HbIX YPOBHEHN CIIOKHOCTH;
* pa3BUTHE I103HABATEIbHBIX HMHTEPECOB, HMHTEUIEKTYAJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
nporecce NpUOOPETeHUs] 3HAHUM C MCIOJIb30BAaHUEM pa3IMYHBIX HCTOYHUKOB HH(POpPMALUU U
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTUN; yMEHMH (OpMyaupoBatb U OOOCHOBBIBATH
COOCTBEHHYIO MO3MIMIO IO OTHOLIEHHIO K (U3MuecKod MH(OpMaluu, MoJydyaeMoil M3 pa3HbIX
HCTOYHUKOB;
* BOCIIMTAaHUE YYBCTBA FOPAOCTH 32 POCCUMCKYIO (PM3UUECKYIO HAYKYy.
OcBoenue kypca O/l «®@u3uka» npeanoaraet peleHue caeayoumx 3aiay:
* npuoOpereHue 3HaHUNH O (QYHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX, JEXalluX B OCHOBE
COBPEMEHHOW (PU3MYEeCKON KapTUHBI MHpA, MPHHLIUIOB ICHCTBUS TEXHHUYECKHX YCTPOWCTB M
IPOM3BOJICTBEHHBIX IIPOLECCOB, O HaUOOJee Ba)KHBIX OTKPBITUAX B 001acCTH (PU3MKH, OKA3aBLIMX
OIpeesAolIee BIUSHUE HAa Pa3BUTUE TEXHUKU U TEXHOJIOTUU;
* [OHMMaHHe (U3UYECKOM CYIIIHOCTU SIBJIECHUH, MPOSBISIOMMXCA B paMKax MPOU3BOJCTBEHHON
JeSITEIIbHOCTH;
* OCBOEHHME CIIOCOOOB HCIONB30BaHUS (PU3MYECKMX 3HAHMN JUIs pelIeHHs] MPAKTUYeCKUX U
npodeccHOHANbHBIX  3a7ady, OOBSICHEHMs]  ABJIEHUHW  IPUPONBI,  IPOU3BOJCTBEHHBIX U
TEXHOJIOTUYECKUX TPOLIECCOB, IMPHHLMUIOB JAEHCTBHS TEXHUYECKUX NPUOOPOB U YCTPOMCTB,
oOecrnieueHns 0€30IacCHOCTH MPOU3BOICTBA U OXPAHbI PUPO/IBL;
* (hopMupoBaHHEe yMEHUH pemaTh y4eOHO-IPAKTUYEeCKHE 3ajjaud (PU3HMUECKOro COJIEpXKaHHUs C
y4€TOM NMpOoPecCUOHANIbHON HapPaBIEHHOCTH;
* IPHOOpETEHNE ONBITA MTO3HAHUS U CAMOIIO3HAHUS; YMEHUH CTaBUTh 3a/1a4ud U peliaTh NpoOsIeMbl C
y4€TOM NMpOoPecCUOHANIbHON HapPaBIEHHOCTH;
* ¢opMHpOBaHNE YMEHUHN HCKaTh, aHAIM3UPOBATh U 00padaThiBaTh (PM3NYECKYI0 WH(POPMAIHIO C
y4€TOM NMpoQecCUOHANbHON HapPaBIEHHOCTH;
* IOIFOTOBKA O0YYAIOLINXCS K YCIEIIHOMY OCBOCHHUIO JJUCLUUIUIMH U MOJYJeH TpodecCHOHATBLHOTO
1uKia: (opMHUpPOBaHME Yy HUX YMEHHUH U OMNbITa JAEATEIbHOCTH, XapaKTepHbIX A mpodeccuit /
JOJDKHOCTEH  CIyXalluX  WIM  CHE[HaJbHOCTEH, TMOJy4aeMbIX B  HpOoQecCHOHaTbHBIX
00pa3oBaTeNbHbIX OpraHU3aIUsIX;
* IOATOTOBKA K (POPMUPOBAHUIO OOIIMX KOMITETEHIMHA OYyyIIero crernuanucTa: caMooOpa3oBaHus,
KOMMYHHUKAIIIH, POSIBICHUS TPaKJaHCKO- TATPUOTHUECKON MO3UIMH, COTPYAHUYECTBA, IPUHATUS
pelLIeHU B CTAaHJAPTHON M HECTaHJAPTHON CUTYalUsX, TPOSKTUPOBAHHUS, TPOBEICHHS (PU3MUECKIX
u3MepeHuil, 3p¢eKTUBHOTO U OE30MaCHOr0 HCIOJb30BAHUS PA3UYHBIX TEXHUYECKUX YCTPOWCTB,
COOJTIOJICHHSI TTPaBUJI OXpaHbl TpyJa MpH padoTe ¢ pU3MUECKUMH MpUOOopamMu U 000PYAOBAHHEM.
OcoOeHHOCTh (OPMHUPOBAHUS COBOKYIHOCTH 3a7au H3y4eHHs] (U3MKH IJI CHCTEMBI
cCpeaHero mpo¢ecCHOHATBLHOIO O00pa30BaHMUs 3aKIIOYaeTcs B HEOOXOAMMOCTH —peau3aluu
MpoeCCHOHAIBHONW ~ HAINPaBIEHHOCTH  peIIaeMbIX  3ajad, yuéra ocoOeHHocTed  cdephl

ACATCIIbHOCTHU 6YIIYH_[I/IX CIICHUAJINCTOB.
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B pamkax mporpamMmbl y4eOHOH AMCHUIUIMHBI OOYYarOIIMMUCS OCBAaMBAIOTCS YMEHHs, 3HAHUS U

KOMIIETCHIINHN
Kon YmMenus 3Hanus

KOMMEeTEeHIIHH

OK 01., MPOBOJIUTH HAOJIONCHUS, IUIAHUPOBATH U CMBIC] TOHATHU: (PU3HYECKOE SBICHUE,

OK 02., BBITIOJIHATH DKCIIEPUMEHTHI, TUIOTE3a, 3aKOH, TEOpHs, BEUIECTBO,

OK 03, BBIJIBUTATh TUIIOTE3BI U CTPOUTH MOJICIIH, B3aUMOJICHICTBHE,  3JICKTPOMATHUTHOE

OK 04., MPUMEHATh TOJIYYCHHBIE 3HAHHUA MO (U3NKE mojie, BOJHA, (DOTOH, aToM, aTOMHOE

OK 05., U OOBSICHEHHST pa3HOOOPAa3HBIX (PU3MUECKUX SIPO, NOHU3HUPYIOIIHNE U3ITYICHUS;

OK 07. SIBIICHUX M CBOICTB BEIIIECTB; CMBICI ¢$u3nIecKux BEJIMYMH:
MPaKTHYeCKH  HCIOJNB30BaTh  (hHU3MUECKHe CKOpOCTh, YCKOpEHHE, Macca, CHIIa,
3HAHUS, UMIOyJIbC,  paboTa,  MeXaHHMYECKas
OIICHUBATh  JIOCTOBEPHOCTh  CCTECTBCHHO- SHEPIus, BHYTPCHHSISI SHEPrHus,
HAYYHOI HH(pOpMaLNY; a0coyifoTHAasl ~ TeMIeparypa, CpeaHss
UCIOJIb30BaTh NPUOOPETCHHBIC 3HAHUSA U KHHETHYCCKAst SHEprus YaCTHIL
YMEHHUS UIS PEHICHUS NPAaKTHYCCKUX 3a]ad BCIIICCTRA, KOJIMYECTBO  TCIUIOTEHI,
TOBCEIHEBHOM JKU3HU, obecreyeHUs AJIEMEHTAPHBIN IEKTPUUCCKHIA 3apsi;
6e3omacHoCTH cOOCTBEHHOM JKU3HH, CMBICIT ¢busnyecKkux 3aKOHOB
pallMOHATBPHOTO  TIPUPOJAOIONB30BAHUSA | KIIACCHYIECKOH MEXaHHKH, BCEMHPHOTO
OXpPaHBI OKPY’KaIOIIEeH Cpebl. TATOTCHHUSA,  COXPAHCHUS  DHEPTHH,
OTIACHIBATh M OOBACHATH (PU3HUCCKHE SIBICHUS UMIYJIbCa W DICKTPUIECKOTO 3apsja,
M CBOWCTBA TEJN: CBOWCTBA Ta30B, YKHIKOCTCH TePMOAWHAMHKH,  SJICKTPOMATHUTHOU

W TBEpABIX  TEN;  BICKTPOMArHUTHYIO
WHYKIHIO, pacIpocTpaHeHue
3JIEKTPOMAarHUTHBIX BOJIH; BOJIHOBEIE

CBOWCTBA CBETA; W3JIyYCHHE U IOIJIOLICHHE
cBeta atoMoM; GoTodddexT;

OTJIMYATh TUIOTE3bI OT HAYYHBIX TeOpHﬁ;
JAcJIaTh BbIBO/JIbI Ha OCHOBC
OKCICPUMCHTAJIbHBIX JaHHBIX;

HPHUBOJANTH IIPUMEPHI, MOKAa3bIBAIOLINE, YTO:
HaONMIOZCHUST H  OKCICPUMEHT  SIBIISIOTCSI
OCHOBOH [UIS BBIJIBUKCHHS TUIIOTE3 U TEOPHH,
HO3BOJISIEOT [POBEPUTH HUCTHHHOCTD
TEOPETHYCCKUX BBIBOJIOB; (DH3HUUCCKAst TCOPHS
Ja€T BO3MOXKHOCTb OOBSICHITH W3BECTHEIE
SBJICHUS TIPUPOJBI M  HAaydHble (DaKThI,
MpEACKa3bIBATh €11I€ HEU3BCCTHLIC ABJICHUA,

IIPUBOJUTH IIPUMEpBI IIPAKTUYECKOTO
HCTIONIb30BaHMUS (PM3UUECKUX 3HAHUI: 3aKOHOB
MEXAaHUKH, TEPMOJIUHAMUKH u

3NEKTPOJMHAMUKH B HEPreTHKE; Pa3IMUHbBIX
BUJIOB 3JIEKTPOMAarHUTHBIX W3JIyYCHHH IS
pasBUTHSL  PagMo0 W  TEICKOMMYHHKAIUH,
KBAaHTOBOH (M3WKM B CO3JaHUM SJIEPHOMH
SHEPreTHKH, Ja3ePOB;

BOCIIPHHMMAaTb U HA OCHOBE IOJyYEHHBIX
3HAHUH CaMOCTOSATENBHO OIICHUBATh
MHPOPMAIIHIO, CONEPIKAIYIOCS B COOOIICHUIX
CMH, UntepHeTre, HAyJIHO-TIOMYJISIPHBIX
CTaThsX;

MIPUMEHSTDH MOIYYCHHBIC 3HAHUS JUIS PEIIeHUS
(u3nueckux 3aaad;

OTIPEIETATh XapakTep (pU3MYECKOro mpolecca
no rpauky, rabauue, popmyie;

U3MepATh  psAx (QU3NYECKUX  BEJIHMYMH,
OpEACTaBisisl  pe3ylabTaThl U3MEPEHUR ¢
Y4€TOM HX HOTpEIHOCTEN

uHAYKIIH, potodddekrTa;

BKJIQJ POCCHHCKMX H 3apyOeHBIX
YUEHBIX,  OKa3aBHIIMX  HauOoJjblIee
BIIMSHUE HA pa3BUTHE PU3UKU
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1.2.  Mecmo oucyunaunvr 6 cmpykmype I[IIICC3.

[Tporpamma yueOHOW muctUIIMHBI «PU3KMKa» pa3padoTaHa HA OCHOBAHHWH MPUMEPHOU
paboueii mporpaMMbl  00mIe0OpazoBaTeNbHONW  y4yeOHOW  aucuUIUIMHBL  «Duszukay  Ans
npodecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpPraHM3allMii, pPAacCMOTPEHHOW Ha  3acelaHuu
[lenaroruueckoro cosera @OI'BOY IO HWPIIO (IIporokon Nel3 ot 29.09.2022r.) u
yTBEpKACHHON Ha 3acenaHuu CoBeTa MO OIEHKE COJIEp)KaHUS M KauecTBa MPUMEPHBIX pabodmx
nporpaMm o011e00pa3oBaTeNbHOrO U coruanbHo-rymanuTapaoro nukia CIIO (mporokon Nel4 ot
30.11.2022 r.).

[IporpamMma y4eOHOW AWCHMIUIMHBI TMpEAHA3HAYCHA JUIsl W3YYCHHS (UUKH B
npodeccuoHanbHBIX 00pa3oBaTenbHbIX opranuzanusx CIIO, peanusyroomux o0pa3oBaTeIbHYIO
porpaMMy CpeaHero o0miero oopa3oBaHus B MpeJiesiax OCBOCHUSI OCHOBHOM NMpo(decCHOHAIbHON
oOpa3zoBatenbHoil nporpammbl CIIO Ha 6a3e ocHOBHOro 00miero oO0pa3oBaHHs MPH HOJITOTOBKE
CIEIMAJIICTOB CPEAHETO 3BEHA.

VYuebnast nucuumminHa «Pusnkay odecreuyuBaeT GOPMHUPOBAHUE U PA3BUTHE MPOPECCHOHATBHBIX U
00IMX KOMITeTeHIUI OK 01., OK 02., OK 03, OK 04., OK 05., OK 07.

1.3. Konuuecmeo uacos na oceoenue npocpammol
O6bem 00pa3oBaTeNbHOM MPOrpaMMBbl B aKaIEMHUYECKUX yacax- 214 yacos, B TOM 4HCIIe:
yueOHas Harpy3ka o0y4arouierocsi BO B3auMOJICHCTBUY ¢ MpernoaBaTeneM - 144 yacos;
camocrosTelbHas paboTa oOyvarorierocs - 70 4acos.
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2. CTPYKTYPA U COAEPKAHMUE Y]
21. Oobvem u 6uovl yuebnou pabomwvr (M0 KaxAoW ¢opme OOydeHHUs: OuHas/3a04Has

3aroJHACTCS OT/ACNIbHAS Ta0IUIA)
Bupn ydeOHoii padoThI O0Bem yacoB

O0BeM 00pa3oBaTeIbHOM NPOrpaMMbl B aKaJieMHYECKHX Yacax (Bcero) 214/144*

Y4eOHasi HArPY3Ka 00y4YaroLIerocsi BO B3aMMO/IeiiCTBHM ¢ NpenoaaBaTejieM (BCero) 144/144*
B TOM YHCIIE!
TEOPETHUECKOE 00yICHHE 116/116*
7abopaTopHbIe paboThI 28/28*
NPaKTHYECKUE 3aHATHS -
KypcoBas paboTa (IIPOeKT) -
IIpomeskyToUuHas aTTecTauus -
Koncyaprauun -
CamocTosiTe1bHasi padoTa ofy4alonierocsi (Bcero) 70
B TOM YHCIIE! -
- paboTa HaJl KypcoBoil paboToif (IpOEKTOM)
- YKa3bIBalOTCs JPYTHe BUIBI CAMOCTOSATENBHOM pabOTHI IPU UX HATUYUH
o [IpopaboTka yueOGHOro MaTepuaia ¢ HCIONb30BAaHUEM PECYPCOB YIEOHO-METOANYECKOTO H 70
MHPOPMALMOHHOTO 00eCIeYeHH S TUCIIUIUTHHEL;
o [ToAroToBKa K yCTHOMY OIPOCY;
e [ToaroroBka k caaue nudhepeHIMPOBaHHOIO 3a4eTa
Texywuil KoHmpoab: KOHTPOJb HaJ| BBINOJHEHUEM JIaDOpaTOpHBIX paboT, TECTUPOBAHHUE, YCTHBIM ONpPOC, pelIeHHE
3anaq
Ipomescymounas ammecmayus: nuddepeHInpoBaHHbII 3a4eT

* B ciyuae HEOOXOIUMOCTH HCIIONB30BAaHMSA B YUEOHOM IIpomecce YacTHYHO/ HMCKIIOYUTENBHO THCTaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH - KoimdecTBO dacoB paboTs! [IIIC ¢ oOyuaromuMucs B TUCTAaHIMOHHOM (opMaTe C
MPUMEHEHHEM JJICKTPOHHOTO 00ydIeHUS.
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2.2. Temamuyeckui nian u cooepiucanue

MH()OPMALMOHHOTO 00eCTIeYeHNS! TUCIIUTITMHBI
IToaroToBka k ycTHOMY Ompocy
Ioaroroska k 1uddepeHIMPOBaHHOMY 3a4eTy

HaunmenoBanue Copneprxanue yueOHOr0 MaTepuara, 1JabopaTopHble padOThI U MPAKTUUECKHUE 3aHATHS, CaMOCTOSTENIbHAS O6nen VposeHs dopma
pa3zaernoB U TeM paboTa oOygaromuxcs HACOB OCBOCHIS TEKYILETo
KOHTPOJIS
1 2 3 4 5
Bgenenmue Coneprxanne yueOHOT0 MaTepHaia
1.®m3uka — Hayka o mpupone. Pusnka u TexHuka. Pusnka u actpoHomus. IloHsTHE O (pHU3HUEcKO 10 2 YcTHbIl
kapTuHe mupa. HebecHas cdepa u ee anemeHTs. HeGecHbIe KOOPAWHATEIL. orpoc
Teoperndeckoe oOydeHme 4
JlabopaTopHBIe pabOTHI 2
Ne 1 «M3yuenHne 3Be31HOTO HeOa ¢ MOMOIIBIO TOABMKHONW KapThD)
[IpakTHyeckne 3aHATHS -
CamocrosTenpHas paboTa 00yJaromuxcs 4 YcrTHBIH
[IpopaboTka ydeOHOro MaTepuana C HCIOJIb30BAHHEM PECYpPCOB  Y4EOHO-METOIMUYECKOTO U orpoc
MH()OPMALIMOHHOTO 00eCTIeYeHNUS TUCIIUTITMHBI
IloaroToBka K yCTHOMY OIIPOCY
IMToaroroBka k muddepeHIpOBaHHOMY 3a4eTy
Paznen 1
MonekynspHas
¢uznka u
TEepMOJMHAMHUKA
Tema 1.1 Cozeprkanue y4e0HOro Marepuaa
OcHoBel 1.0cuoBuple monoxennss MKT wu ux ombiTHOoe oOocHoBaHWe. CHIIBI W JHEPTHS MOJEKYISIPHOTO 12 YcTHbli
MOJIEKYJIAPHO- B3aumojeiicTBus. CKOpocTH ABMXKEHHS MOJeKyl u ux uzmepenue. OmbiT IllTepna. Macca u pasmepst ompoc
KHHETHYECKOH Mouiekyd. [locrosinnas ABoraapo Pewenune
TeoOpuun 2.Uneanpupiii ra3. [aBmenue raza. [lomsatme Bakyyma. MexsBe3nHblii ra3. OCHOBHOE YpaBHCHHE 2 3a7a4
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU HII€aJbHOrO rasa. Temmeparypa Kak Mepa CpelHEld KUHETHUYECKOH
SHEPTUU Xa0THYECKOTO JBIKEHHUS MOJICKYIT
3.YpaBuenne Knaneiipona-MenneneeBa. M3omnpoueccsl U ux rpaduku. TepMoauHamudeckas IIKaja
Temneparyp. AGCOTIOTHBIN HYJIb
Teoperndeckoe oOyueHHe 6
JlaGoparoprbie paboThI 2
Ne 2 «IIpoBepka 3akona boinsg-Mapuorray
IIpakTuueckue 3aHATUSL -
CamocTrosTenpHas paboTa 00yJaromuxcst 4 YcTHBIN
[IpopaboTka ydeOHOro MaTepuana C HCIOJIb30BAHHEM PECYpPCOB  Y4eOHO-METOJIUYECKOTO U ornpoc

Tema 1.2 OcHOBEI

ConepkaHue yueOHOro Marepuaa
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TE€PMOANHAMUKH 1./3MeHeHne BHYTpEHHEH PHEpruM rasa B Ipollecce TeluiooOMeHa M coBepiuaeMol pabotsl. [lepoe 12 VYcrHbIi
Hayajo TepMoJuHaMMKd. Paborta rasa mpu m300apHOM H3MEHEHHH ero oObema. AnnabaTHBIA IMpolecc. orpoc
IIpumeHeHue nepBoro Hayaua K U30IpoLeccam Pewenune
2.HeobOpaTtnMocTs TEIIOBHIX mponeccoB. [IoHsTHE 0 BTOpOM Haydane TepMOJHHAMHUKA 3amaq
3.Ipunrun feictus terioBoi MamuHEL. [lorstue o mukie Kapro. KI1J] TermoBoro nsuraTens
Teoperndeckoe oOydeHme 8
JlabopaTopHBIe pabOTHI -
IIpakTuueckue 3aHATU -
CamocrosTenpHas padoTa 00ydJaromuxcs 4 YcTHBIH
[IpopaboTka ydeOHOro MaTepuana C HCIOJIb30BAHHEM PECYpPCOB  Y4COHO-METOIUUYECKOTO U oTIpoc
WHPOPMAINOHHOTO 00ECTICUCHHS AUCITUTLINHBI
IloaroToBka K yCTHOMY OIIPOCY
[MoaroroBka x nuddepeHIpOBaHHOMY 3a4eTy
Tema 1.3 CosiepkaHue yueOHOro MaTepuaa
ArperaTHble 1.ITonstue ¢as3wl BemecTBa. HackhlmeHHslid map u ero cpoiictBa. KumeHue. 3aBUCUMOCTh TeMIIEPaTypEhI 14 Vel
COCTOSTHHSA KUIECHUST OT JaBieHMs. KpuTHUecKoe COCTOSHHE BEIIECTBA. XapaKTEPUCTHUKA HKHUIAKOTO COCTOSHHS orpoc
BEILlECTBA U BEILlECTBA
(azoBele nepexoasl | 2. KpHCTAIUTMYECKOE COCTOSHHE BEHIECTBA. THIBI CBSA3ed B KPHCTAUIAX, BHIBl KPUCTAJUIMYECKUX
CTPYKTYp. MexaHn4eckue cBoiicTBa TBepAbIX Tel. 3akoH ['yka. TermmoBoe pacuImpeHHe TBEPIBIX TEl H
xugkocteid. [InaBnenne u kpucTau3anys. 3aBUCHMOCTh TEMIIEPATYPHI IUIABJICHUS OT JABICHUS
Teoperndeckoe oOydeHme 4
JlabopaTopHBIe pabOTHI 4
Ne 3 «Onpenenenre OTHOCUTENHHON BIAXKHOCTH BO3JLyXa»
Ne 4 «Onpenenenue k03P PUITEHTa TOBEPXHOCTHOTO HATSIKEHUS JKUTKOCTH
ITpakTuueckue 3aHsTHs -
CamocTosTenbHas paboTa 00ydaromuxcs 6 YcTHBIN
[Tpopabotka yueOHOro MaTepHasia C HCIOJB30BAaHHEM pPECYpPCOB  y4eOHO-METOJMYECKOro U orpoc
MHPOPMALMOHHOTO 00ECTIEYeHNS AUCITUTITNHEI
IToaroToBka K yCTHOMY OIIpOCy
[MToaroroBka K muddepeHmpoBaHHOMY 3a4eTy
Paznen 2 OcHOBEI
JJIEKTPOJUHAMHKHA
Tema 2.1 CoJiepkaHne yueOHOro Marepuaa
DnexTpuueckoe 1.5IBneHue sneKTpU3alUU Tell. DNEeKTPUUYECKUH 3apsa. 3aKOH COXPaHEHHs JIIEKTPUUYECKOro 3apsija. 18 VYcrHbii
oJie BsaumopelicTBue ToueuHbIX 3apsaa0B. 3akoH KynoHa. DnexTprudeckas IOCTOSHHAS OIIpoC
2.0nektpudeckoe nosie. HanpspkeHHOCTh 37eKTpUYecKoro nosrs. [IpHHINIT Cynepro3uiy 3JeKTPHIECKUX Pemenne
noneil. Pabora no nepememennio 3apsaa. IloTeHman u pasHOCTh MOTEHIMANOB. [10BEpXHOCTH PaBHOTO 3a1a4
noteHnuana. Cesi3b MEXAY HAPSHKEHHOCTBIO M Pa3HOCTBIO TIOTEHIIMANIOB TectupoBan
3.IlpoBOAHNKH W IMAJIEKTPUKH B 3JIEKTPUYECKOM mone. JudnekTpudeckass NMPOHHIAEMOCTh CPEJIBL. ue

Tonspu3anus AUIIEKTPUKOB. DIIEKTPOCTATHIECKAS 3AIUTA
4.9nextpoeMKocTh. KOHZEHCATOPHI M WX COEIMHEHHE. DHEepPrus SJIEKTPUYECKOTO MO 3apsyKEHHOTO

Dopma A
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KOHACHCATOpa

TeOpeTI/I‘IeCKoe 06yquI/Ie

10

JlabopaTopHbIie pabOTHI
Ne 5 «OnpenencHue 3JICKTPUIECKON EMKOCTH KOHICHCATOPAY»

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocrositesnpHas paboTa 00y4aromuxcs

IIpopaboTrka yueOHOro MaTepuala C HCHOJB30BAHHEM PECYpPCOB  yIeOHO-METOIMYECKOTO U
MHPOPMAIMOHHOTO 00ECTICUCHUS TUCITUTLTIHEI

[oaroToBka K yCTHOMY OILIPOCY

IToxaroroBka k nuddepeHnrpoBaHHOMY 3a4eTy

YcrHbIn
orpoc

Tema 2.2
3aKOHBI
IMOCTOSIHHOT'O TOKa

Coneprxanne yaeOHOTo MaTepHaa

1.@u3ngeckre 0OCHOBBI IPOBOJUMOCTH METAIIOB. [I0CTOSHHBIN 31€KTPUYECKUH TOK, €0 XapaKTEPUCTHKH.
2.YcnoBust, HeOOXOIMUMBIE IJI1 BOZHUKHOBEHHUS TOKA. DJICKTPOABIKYIIAs cuia. 3akoH OMa 11 ydacTka
LENU U 3aMKHYTOH LIENH.

3.ConpoTHBIECHHE KaK »JJIEKTPHUUECKas XapaKTepUCTHKAa pPE3UCTOopa. 3aBUCUMOCTb CONPOTHBICHUS
pesucropa oT Temneparypsl. [IoHsATHE 0 CBEpXIIPOBOAUMOCTH.

4.ITocnenoBaTenbHOE U MapaliebHOE COSANHEHNE PE3UCTOPOB M UCTOYHUKOB TOKa

5.PaboTa ¥ MOLIHOCTH TIOCTOSIHHOTO TOKA. YCIIOBUS IOJYYSHUs] MaKCHMalIbHOW MOILIHOCTH BO BHEUIHEH
nenu. 3akoH [[xoyns-Jlenma

6.Pemenue 3ama4d mo reMe

30

VcTHBIN
oIpoc
Pemenue
3a1a4

Teopernueckoe oOyueHHe

16

JlabopaTopHBIe pabOTHI

Ne 6 «Onpenencane 3J]C 1 BHYTPEHHETO COTPOTHBIICHUSI ICTOYHHUKA DIIEKTPUICCKON SHEPTHI.
Ne7 «Omnpenenenue TemepaTypHoOro Ko3(GunnueHTa conpoTHBICHUS MEIIN»

Ne 8 «Onpenenenne yaeapbHOI0 CONPOTHBIICHUS TPOBOAHUKAY

HpaKTI/I‘ICCKI/IG 3aHATHA

CamocrosTensHas paboTa 00yJaromuxcst

[IpopaboTka ydeOHOro MaTepuana C HCIOJIb30BAHHEM PECYpPCOB  y4EOHO-METOJIUYECKOTO U
MH()OPMALMOHHOTO 00eCTIeYeHNST TUCIIUTITHBI

IToaroToBka K yCTHOMY OIIPOCY

[MoaroroBka k nuddepeHmpoBaHHOMY 3a4eTy

VY cTHBIN
orpoc

Tema 2.3
DNEeKTPUIECKHIA TOK
B Pa3IUYHBIX
cpenax

CopepxaHue yaeOHOro Marepuaa

1.KoHTakTHast pa3HOCTh IOTEHITHAIOB U paboTa BbIX0a. TepMOAIEKTPUIECTBO U €r0 IPUMEHEHHE
2.D7eKTpUYECKA TOK B JJIEKTPOJUTAX. DJCKTPOJU3. 3akoH syekrponu3a. OmpeneieHne BEITUYHUHBI
JJIEMEHTApHOTO 3apsijia. [I[puMeHeHue dJIeKTposin3a B TeXHUKe. [IpeBpallieHne BHYTPEHHEW YHEPIHH B
ANEKTPUIECKYIO MPU XUMUIECKUX PEAKIUSIX B HICTOUHHKAX TOKA. AKKYMYJISITOPBI U X IPUMEHEHHE
3.DnekTpudeckuil TOK B razax. HecaMoCTOSTENBHBIN ¥ CaMOCTOSTENbHBIN pa3psnsl. [loHATHE O TUIa3Me.
DNEeKTPUUECKUN TOK B BaKyyMe. TepMOdJIEKTpOHHAsI IMUCCHSI

4.311eKTpUIECKHIA TOK B TIOJTYIIPOBOJHUKAX. DIEKTPOIPOBOAHOCTD MOIYIPOBOTHUKOB U €€ 3aBHCUMOCTh
OT TEMIIEPATYPHI ¥ OCBENICHHOCTH. [IpuMeHeHre MOJIYIPOBOJHUKOBEIX PHOOPOB

14

VYcrHBIN
oTpoc

Teopernueckoe oOydeHHe

Dopma A
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JlaGopaTtopHbie paboTHI
Ne 9 «M3yuenne pabOTHI OTYITPOBOAHUKOBBIX IPUOOPOBY»

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocrositenpHas paboTa 00y4aromuxcs

IIpopaboTrka yueOHOro MaTepuasa C HCIOJB30BAHHEM PECYpPCOB  yIeOHO-METOIOMYECKOTO U
WHPOPMAINOHHOTO 00ECTICUCHUS UCITUTLTIHEI

[oaroToBka K yCTHOMY OILIPOCY

IToxaroroBka k nuddepeHnrpoBaHHOMY 3a4eTy

YcrHbIn
orpoc

Tema 2.4
MarauTtHoe 1oe

Coneprxanne yaeOHOTo MaTepraa

1.O1kpbITHE MarHUTHOTO MOJNA. MarHuTHasT WHAYKOWA. BuxpeBol XapakTep MAarHUTHOTO OIS
MarnuTHas NOCTOsIHHas. MaranTHas MPOHULAEMOCTh cpeabl. HampspkeHHOCTh MarHUTHOTO Touist. CBS3b
MHIYKUUM W HalpsHKEHHOCTH MarHuTHoro mois. ['paduueckoe wn3o0pakeHHEe MarHUTHBIX HOJEH.
MarsutHsl€e 110JIs IPSIMOJUHEHOIO IPOBOJAHUKA C TOKOM, KPYTOBOT'O TOKa M COJICHOUIA
2.B3aumMoeiicTBre TOKOB. [leficTBHE MArHUTHOTO TIOJIS HA TIPOBOJHUK C TOKOM. 3aKOH AMIiepa.
MarHuTHbI#H I0TOK. PaboTa 1o nepeMenieHuo MpoBOAHNKA C TOKOM B MarHUTHOM I10JIe

3.JleficTBE MarHMUTHOTO MOJISl HA ABWKYIIMiACs 3apsa. Cuna Jlopenua. [{BrKeHUe 3apsHyKeHHOM YacTHIIB B
MAarHMTHOM I10JI€

4.MarHuTHbIE CBOHCTBA BELIECTBA, KpHUBasi HAMAr HUYMBAHUS

5.Pemenue 3aga4 o TeMe

16

VcTHBIN
oIpoc
Pemenne
3a1a4

Teopernueckoe oOyueHHe

10

JlabopaTopHBIe PabOTHI

HpaKTH‘IeCKI/Ie 3aHATHA

CamocrostensHas paboTa 00yJaromuxcst

[IpopaboTka ydeOHOro MaTepuana C HCIOJIb30BAHHEM PECYpPCOB  y4EOHO-METOIUYECKOTO U
MH()OPMALMOHHOTO 00eCTIeYeHNST TUCIIUTIIMHBI

[ToaroroBka K yCTHOMY OIIpocy

[Toaroroska K audQepeHIIpOBaHHOMY 3a4ETy

VY cTHBIN
orpoc

Tema 2.5
DneKTpOMarHuTHAS
WHIYKIAS

Conepkanne yueOHOro Marepuaia

1.9nexrpomarantHas nHAYKIHL. OnbiT @apanes. 3aKoH AMEKTPOMArHUTHON HHAYKIIUH.

2.IIpaBuno Jlenna. IToHsiTre 00 3JIEKTPOMAarHUTHOM Teopun MakcBemia. BUXpeBoe 3JIeKTpUIecKoe MoJie.
3.OTHOCHUTENIBHBIA XapakTep JJIEKTPUYECKHX M MarHUTHBIX Iojied. BuxpeBble TOku. Ponb MarHUTHBIX
noJieH B SBJIEHUAX, mpoucxoasumx Ha Connile. ColHeUHas aKTUBHOCTh

4.Camonnnykrms. ManykruBHOCTE. DJ1C caMOMHAYKINH. DHEPTHsl MAarHUTHOTO ITOJIS

14

VY cTHBIN
ompoc

Teopernueckoe oOydeHme

JlaGoparopubie paboTh
NelQ WU3ydveHue sIBICHHS 3JIEKTPOMArHUTHON MHIYKIIHU

IIpakTueckue 3aHATUS

CamocrosTenpHas paboTa 00ydaromuxcs

[IpopaboTka ydeOHOro MaTepuaia C HCIIOJb30BAHHEM pECYpCOB  YU4EOHO-METOIUYECKOTO U
MH()OPMALMOHHOTO 00eCTIeYeHNS! TUCIIUTIIMHBI

[ToaroroBka K yCTHOMY OIIpocy

YcrHBIN
omnpoc

Dopma A
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IoaroroBka K nuddepeHIMPOBaHHOMY 3a4eTy

Pazmen 3
Konebanus 1 BOJIHBI

Tema 3.1
MexaHnunueckue
K0JIeOaHUS U BOJIHBI

Coneprxanne yueOHOTo MaTepHaa

1.KonebarenpHoe nBrkeHue. ['apMoHMUYECKIe KONEOAHNS M UX XapaKTEePUCTHKH. MeXaHWIeCKHe BOJHEIL:
BUJIbI, XapaKTEPUCTUKH, IPUMECHEHUE
2.MasITHUKH: MaTeMaTH4eCcKnH, (U3NYecKni, Npy>KMHHBIN. Pacuet meprno1oB KosebaHuit

10

YcrHBIN
oTpoc

TeOpeTI/I‘IeCKoe 06yquHe

JlabopaTopHbie pabOTHI
Ne 11 «M3ydenue yckopeHHs CBOOOTHOTO MAJICHUS TEI

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocrositenbHast paboTa 00yJaroIuXcst

IIpopaboTka y4eOHOro MaTepuaga C HCIOJB30BAHHEM PECYPCOB  YUCOHO-METOAUYECKOTO |
HH(POPMAMOHHOTO 00CCIICYCHHUS TUCITUTLTUHBI

[oAroTOBKA K YCTHOMY OIPOCY

[MoaroToska K quGepeHInPOBAHHOMY 3a4€ETY

YcrHbIn
oTpoc

Tema 3.2
DNeKTpOMAarHUTHBIE
K0JIEOaHHUS U BOJIHEI

Conepkanne yueOHOro Marepuana

1.CBoOonmHBIE 3MEKTPOMATHUTHBIE KojieOaHWS B KOHType. [IpeBpamieHue »HEprud B KojieOaTeIbHOM
koHType. CoOCTBeHHAas YacTOTa KOJIcOaHUH B KOHTYpe. 3aTyXaHHe dJICKTPUICCKUAX KoIeOaHnit

2.ToKu BBEICOKO 9aCTOTHI M HIX MIPAIMEHEHNE. BEIHYKICHHBIC DIIEKTPUIeCKHE KOJIeOaHuUs.

3.IlepeMenHsbIil TOK U ero moimydeHue. [eiicTByromuye 3Ha4eHUs TOKa M HaNpsoKeHUs. HIyKTHBHOCTD U
€MKOCTB B IICITH IIEPEMEHHOTO TOKA.

4 _AxTUBHOE, €MKOCTHO€ W WHIYKTUBHOE COMPOTHUBJICHMS. OJIEKTPUUECKHA pe30HaHC. BeKTopHbIe
quarpaMmbl. 3akoH OMa JJIsl 1IeNd MePeMEeHHOr0 TOoKa. MOIIHOCTh IepeMeHHOro Toka. [Ipeodpa3oBanue
nepemMeHHoOro Toka. Tpanchopmarop. [lepenaya u pacnpeeneHue 3J1€KTPOIHEPTUU

5.0nekTpoMarHuTHOE TOJIE W €ro paclpeleieHne B BUAE DJIEKTPOMArHUTHBIX BOJH (o Makcemty).
OTKpBITBI ~ KOJIEOATENBHBI  KOHTYp KaK  HCTOYHUK  OJEKTPOMarHUTHbIX  BojH.  CBoiicTBa
AIEKTPOMATrHUTHBIX BOJH. DHEPTHS dJIEKTPOMArHUTHON BOJHBI

6.0du3udeckue OCHOBBI pamuoCBs3W. [IpHMHIMIBI paguoONIOKAIlMA H  TeleBHIeHHWs. Kocmmdeckoe
paznom3ITydcHHe

24

VcTHBIN
orpoc

Teopernueckoe oOyueHHe

16

JlabopaTopHBIe pabOTHI
Nel2 «M3ydyenune ycTpoiicTBa 1 pabOThI TpaHCHOpPMATOpay

HpaKTI/I‘ICCKI/IC 3aHATHA

CamocrosTenpHas paboTa 00ydaromuxcs

IIpopaboTka y4eOHOrO MaTepWaga C HUCIHOJIB30BAaHUEM PECYpPCOB  y4eOHO-METOAMYECKOTO U
MHPOPMALMOHHOTO 00ECTICUCHNS AUCITUTITIHEI

TloaroroBka K ycTHOMY OIIpocy

TToaroroBka k nuddepeHMpoBaHHOMY 3a4ETy

YcrHBIN
oTIpoc

Tema 3.3 BonroBas
OIITUKA

CopepxaHue yaeOHOro Marepuaa

1.9nexkTpomMarauTHas npupoaa ceera. CKOpocTh cBeTa. 3aBUCUMOCTh MEXIY JJIMHOW CBETOBOU BOJHBI U

16

VYcrHbIN

Dopma A
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BUABL. 3aKOH PaJMOaKTHBHOTO pacraja. bruonormueckoe AeHCTBHE PagUOaKTUBHOTO H3ITydEHHS
3.CocraB aroMHbIX saep. OTKpbITHE TO3UTPOHA M HelTpoHa. SnepHbie cwibl. JledekT macchl. DHeprus

YaCTOTOM AJIEKTPOMAarHUTHBIX KojeOaHWil. CBETOBOH INOTOK M OCBELICHHOCTb. 3aKOH OTPaKEHUSI H ompoc
nperomieHus cBeta. [lomHoe oTpakeHme cBera. ToHKme JMHH3EL. M300pa)xeHHE MPEIMETOB C MOMOIIBIO
JIMH3
2.KorepeHTHOCTh M MOHOXPOMAaTHYHOCTb. MHTepdepeHIHs cBeTa, ee NpOSBICHHE B NPUPOJE H
npuMmeHeHne B TexHuke. [udpakuums cera. Judpakuus Ha IIeaud B HapajulelbHBIX JIydyaX W Ha
mudpakauoHHONW pernetke. Jnppaknnonsenid cnektp. IloHsatme o ronorpadum. Jlucmepcust cBeTa.
Pasnoxerne 6enoro ceera mpusmon. Ipera ten. Buapsl ciektpoB. CeKTpanbHBIA aHATII3
Teoperndeckoe oOydeHme 8
JlabopaTopHBIe pabOTHI 2
Nel3 «Omnpenenenne moka3aTess IPEIOMIICHHS CTEKIIA
IIpakTuueckue 3aHATUL -
CamocrosTenbHas paboTa 00ydJaromuxcs 6 YcTHBIH
[IpopaboTka ydeOHOro MaTepuana C HCIOJIb30BAHHEM PECYpPCOB  Y4EOHO-METOIMUYECKOTO U orpoc
MH()OPMALMOHHOTO 00ECTICUCHNS TUCIIUTIIHBI
[ToaroroBka K yCTHOMY OIIpOCY
[MToaroroBka k muddepeHmpoBaHHOMY 3a4eTy
Paznen 4.
KBaHToBas Gusuka
Tema 4.1 KanroBas | Conepxanue yaeOHOro Matepuaa
OITHUKA 1.KBanroBas runote3a [1nanka. KBaHToBas npupoja cBeta. DHEPrusi 1 UMITYJIbC (JOTOHOB 14 Vel
2.Buemnuii gortosnexrpudeckuit 3¢ dexr. Ombitel A.I'.CroneroBa. 3axonbl BHeuiHero ¢otodddekra. orpoc
VYpasHenue DiiHireiiHa 111 GoTodddexra. Buyrpennuii poroaddexr, ero ocodennoctu. [IpumeHenue
dhotoadderra B TEXHHUKE
3.Jasnenne ceera. Omertel [1.H.JIeGeneBa. Xumudeckoe neiicTBre CBETa, ero NpuMeHeHne B GoTorpaduu
Y HEKOTOPBIX TEXHOJIOIMIECKUX IPOIEccax.
4.Tlonstre o poTocunTese. [ToHATHE O KOPITYCKYJISIPHO-BOIHOBOH IIPHUPOJIE CBETA
Teoperndeckoe oOydeHme 10
JlabopaTopHBIe pabOTHI -
[IpakTHyeckue 3aHATHS -
CamocrosTenpHas padoTa 00yJaromuxcs 4 YcTHBIH
[IpopaboTka ydeOHOro MaTepuana C HCIOJb30BAHHEM PECYpPCOB  y4eOHO-METOIMYECKOTO U orpoc
MH()OPMALMOHHOTO 00eCTIeUeHHNS TUCTIUTITHHBI
[loaroroBka Kk yCTHOMY oIpocy
TToaroTroBka k nudepeHMpoOBaHHOMY 3a4ETy
Tema 4.2 CopepxaHue yaeOHOro Marepuaa
®usuka aTomMa u 1.Mogenmu atoma Pesepdopna u bopa. YpoHm sHeprum B atome. M3mydeHne M MOTJIOMICHHUE SHEPTHH 8 VYcTHbIl
aTOMHOTO si/Ipa aToMoM. [IpOMCXOXKIEHUE CIIEKTPOB MCIYCKaHUS W MOTJIOUICHHs Ha OCHOBe Teopuu bopa. OObsicHeHHe oTIpoc
obpazoBanus GppayHrohepoBbIX JUHMN B criekTpax CoHIIa U 3Be3]T Pemenne
2.9KCHepHMeHTaHBHBIe METOABI PETUCTPAIIUHN 3APSIKECHHBIX YaCTHIIL. EcrecrBennas PaanoOaKTUBHOCTb U €€ 3aga4
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YcrHBIN
orpoc

CBSI3U aTOMHBIX sifiep. JleneHne TSDKENbIX aTOMHBIX siiep, LeHas peakuus JeaeHus. Y IpaBiseMas HenHas
peaxuus. fnepHble peakTopsl. IlomydyeHue paauoakTHBHBIX HM30TOINOB U UX NPUMEHEHHE B MEIULIUHE,
MPOMBIIIICHHOCTH, CENbCKOM X03HCTBE. [1epCeKTHBBI pa3BUTHS SHEPTETHKU B CTPaHE
Teoperndeckoe oOydeHme
JlabopaTopHBIe pabOTHI
IIpakTuueckue 3aHATUL
CamocrosTenpHas padoTa 00ydJaromuxcs
IIpopaboTrka yueOHOro MaTepuala C HCHOJB30BAHHEM PECYpPCOB  yIeOHO-METOOMYECKOTO U
MHPOPMAINOHHOTO 00ECTICUCHUS TUCITUTUTIHEI
[ToaroroBka K yCTHOMY OIIpocy
IMoxaroroBka k auddepeHnnpoBaHHOMY 3a4eTy
JduddepenunpoBan
HBIH 3a4eT
[Tepeuens BonpocoB k AudGepeHINPOBAHHOMY 3a4ETy
1. DOnexrtpuyeckuii 3apa. 3aKOH COXpaHEHHUS JIEKTPUUECKOTO 3apsaa. B3aumoeicTBre 3MeKTPHUYECKUX 3apsI0B. 3aKOH
Kynona
2. DIJEKTpPUYECKOE I0JIe, HAIPSHXKEHHOCTD AJIEKTPHYECKOTO NOJIs. [IpHHIMIT Cynepo3uiiuy SIeKTPHYECKUX TOJIEH.
I'paduueckoe n3o00paxkeHHEe NEKTPUIECKUX TOJIEH
3. Pabota snekTpuueckoro moJisi Mpy nepeMenieHny 3apsiaa. [loTeHuan u pa3HocTs noTeHuranoB. CBsi3b MEXIY HaNpsHKEHHEM
Y HaNPSDKCHHOCTHIO
4. DneKTpoeMKOCTb, eauHuna n3MepeHus. Konaencaropsl. Jnsnekrpudeckas npornaeMocts. CoeiMHEHNE KOHICHCATOPOB B
Garapero. DHEprHst HIEKTPHIECKOTO MO
5. TIpoBOAHUWKH M TU3JIEKTPUKHU B HIICKTPUUECKOM I0JIe. BUp! 1131eKTpuKoB
6. Omexrpuyeckmii TOK. Crita TOKa. Y CIOBHUS CYIIECTBOBAHUS IEKTPHUSCKOTO TOKA. 3akoH OMa JJIs y9acTKa Iermu
7. TlocnemoBaresnpHOE M MapaieIbHOE COSANHEHNE CONPOTUBIICHUH. 3aBUCHMOCTD COIIPOTHUBIICHHS IPOBOIHIKOB OT
Temnepatypsl. CBepXIIPOBOIUMOCTb
8. DmekrpoaBmwkyiias cuia. 3akon OMa [yt OJIHOH 1enu. PaboTa U MOIIHOCTh TOKa
9. KonrakTHas pa3HOCTb MOTEHIUAIOB. TepMO3JIeKTPOIBIDKYIIAs crita. TemnoBoe 1eiCTBIE DIIEKTPUIECKOro TOKa. 3aKOH
Joxoyns-Jlenna
10. DnexTpuyuecKuid TOK B JJIEKTPOIUTAX. DICKTPOIIN3. 3aKOHBI AJIEKTPOIIH3a
11. DnexTpuyeckuii TOK B razax. HecaMoCTOsTEIbHBIN U CAMOCTOSTEIBHBIHN pa3psaas!
12. DnexTpudeckuil TOK B BaKkyyMe. BakyyMHBIH AHOI ¥ TPHOA
13. DOnexTpuyueckuil TOK B MOIYNpOBOIHHUKAX. [losrynpoBogHNKOBEIN tnoj. TpaHzuctop
14. MaruauTHOe noste. Cnia B3aMMOJIEHCTBHS MapaJIeIbHBIX TOKOB. MarHnTHas IIPOHULIAEMOCTh CPEIbI
15. JleficTBHMe MarHUTHOTO MOJIA Ha MPOBOAHKK ¢ TOKOM. MarauTHas nHaykius. Cuia JlopeHua
16. MarHuTHas HHAYKIMS U HAIIPsDKEHHOCTh. EqnHNnIa n3MepeHus HaIrpsHkKeHHOCTH
17. DnextpomarautHas nHAYKIusA. 3J]C B IpOBOAHMKE, ABMXKYIIEMCcs B MarHUTHOM Tojie. OnbiTel Dapanes. 3akoH Jlenna
18. MarHuTHBII OTOK U moToKocermeHre. Benmnunnaa 3J[C HHAYKIUHE B KOHTYPE M KaTyIIKe
19. SBnenue camounaykuuu. MuaykruBHocts. DJIC caMOMHAYKIMU. DHEPTUsi MATHUTHOTO TIOJIS
20. KonebarenbHoe nBrxeHne. CBOOOIHbIC, BHIHYK/CHHbBIE U 3aTyXaollue Kojeoanus. MexaHHuecKuil pe30HaHC
21. PacnpoctpaneHue konebanuii B ynpyroii cpeze. [IpomonbHble 1 nonepeyHble BOJIHBL. J[inHa BOJHEI
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22. CBoOojHbIe dyIeKTpOMarHuTHeIe Konebanus. [IpeBpaiieHne sHepruu B 3aKpbITOM KojebarensHoM KoHType. [lepuon u
Y4acTOTA 3JIEKTPOMArHUTHBIX KOJIeOaHUH

23. BwIHYXAEHHBIE dJIeKTpHUIecKkre KojeOanus. [lepeMeHHBIH IIeKTPHIECKUIA TOK U €T0 XapaKTePUCTUKA

24. YcrpoiicTBO, IPUHINI ICHCTBUS U IPUMEHEeHNE TpaHcdopmaTopa

25. DneKkTpoMarHUTHOE IoJie. DIEKTPOMArHUTHBIE BOJHEI H UX CBOWCTBA

26. TlonsaTre 00 3JIEKTPOMArHUTHON M KBAaHTOBOI IPHUPOJE CBETa

27. Ucrounnku cBeta. [Tpunmumn [foiirerca. CKOpoCTh CBEeTa B BAKyyMe.

28. Cwuia cera. CBeroBoii noTok. Enuanmel m3mepenns. OCBEMIEeHHOCTh, SAMHALIBI H3MEPEHUs. 3aKOHBI OCBEIICHHOCTH

29. [IpsimoanHelHOE pacpocTpaHeHHE CBETa. 3aKOHBI OTPaYKEHHUs CBeTa. 3epKayibHOe, AU Hy3HOE OTpaKEHHE

30. 3axonsl npenomienus ceera. [lokazarens npenomienus. [lonHoe oTpakeHne

Bcero

214
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3. YCJOBUs PEAIM3ALINU Y]

3.1 Tpebosanus k MmamepuaibHO-MeXHUYECKOMY 0becneyeHuio
Peanuzamus V]I tpeOyer Hanuuus kabunera "dusuku'.
[Tomemenue - 3. JlaGoparopusi Ajsi NPOBEAEHUS NPAKTUUYECKUX, JTAOOPATOPHBIX 3aHATHH.
AyauTopus yKOMIUIEKTOBaHa Yy4yeHHYeCKOoW wmebOenbro u jgockoil. Cton s s ¢ OB3.
KoMmIuiekT MyapTUMEINIHOIO 000pYAOBaHUS: KOMIIBIOTED, IPOEKTOP, 3KkpaH. ['enepatop YBU
(maker), TpaHcopMaTOp BBICOKOYACTOTHBIM (MakeT), Ha0Op KPHUCTALIMYECKHUX PEIICTOK
(Maker)-2mT, TpUOOp UIA JAEMOHCTPALUU BHUXPEBBIX TOKOB (MakeT)-2IIT., YHHUBEpPCAIbHBINA
JEMOHCTPAIIMOHHBIA ~ MPUOOp MO  Kypcy  d3JeKTpuuecTtBa  (MakeT)-SmT.  Habop
IOJIYTIPOBOJHUKOBBIX IPUOOpOB (MakeT)-6mr. npubop Uid HU3MEPEHUS TEPMUYECKOTO
Kod(duImenTa conpoTUBIEHUA-16 1IT., Mara3uH CONMPOTUBJICHUHN (MakKeT)-21IT. ociuuiorpad-
3wt. Habop ni1st ieMOHCTpaly ra30BbIX 3aKOHOB (MAKeT)-31IT., JJIEKTPUUYECKUE TUIMTKU-4 IIT.
CIEKTPOCKOI IBYXTPYOHBIN (MakeT)-6 IuT. rurpoMerp ncuxpomerpuueckuii BUT-2 (+15+40).
riodyc 3Be3mgnoro Heba D=320, rmobyc Jlyast D=320 ¢ moacBerkoii. Kapra 3Be3gHoro Heba
700*1000 mamunupoBanHas. bapomerp, ydeOHBIE Bechl ¢ HAOOpOM THPh M Pa3HOBECOB,
TEPMOMETpP, MYJIbTUMETP, amIepMeTp, BOJbTMETP, MaHOMETp, OK0peTKka ¢ KpaHOM.
Bempsmurtens  ydyeHHUYECKHH,  MUJUIMAMIIEPMETP,  MHKPOAMIIEPMETp,  KOHJEHCATOPHI,
JBYXIIOJIFOCHBIN IepeKItouarenb, pe3uctopbl. CoeauHUTenpHble mnpoBojga — 10mT., peocrar
MOJI3YHKOBBIM, KaTylllka UHAYKTUBHOCTU C CEPACYHMKOM, MArHUTHI MOJIOCOBBIC, JUHAMOMETD,
IITaTHBBI, TEpMOIIapa JIEMOHCTpaTHBHAs, KamepToH CTeHHIBI: ONTHKA, (QHU3MKA, MEXaHHKa,
busnka, emuHUIBl (DU3MUECKUX BEIMYUH, (PU3NYECKUE BEIUYUHBL, (yHIaMEHTAIbHbBIE
KOHCTaHTHI, (PM3MUECKUE MMOCTOSHHBIE, [IKAJIA 3JIEKTPOMArHUTHBIX BOJH. KOMIUIEKT TabmuIl mo
acTpoHoMuH, ro0yc 3emnu puznueckunii (2 mr). [Iporpammuoe obecnieuenue: Windows 10.
[Tomemienue - 43 AKTOBBIN 3a)1. AyTUTOpUS AJIs IPOBEACHUS JIEKIIMOHHBIX 3aHATHI. Ayauropus
YKOMILUIEKTOBaHA CTYNIbAMU. KOMIUIEKT MynbTHMETUHHOTrO 00OpYHOBaHUS: MPOEKTOP, KpaH,
HOyTOYK. [Iporpammuoe obecneuenue: Windows 10.
[Tomemenue - 24. bubGnuoTeka, YMTANbHBIM 3a71 € 30HOM JJIsI CaMOCTOSATENbHON paboThI.
Aynuropus YKOMIUIEKTOBaHa YydeHH4Yeckol meOenbio. KommbioTeps! (4 mIT) € AOCTYIIOM B
Wntepuer, DUOC, DBC. KomupoanbHble ammapartel (4 1mr), npusHrep. I[Iporpammuoe
obecneuenue: Windows 10. Microsoft Office Std 2016.

3.2. Yuebno-memoouueckoe u ungpopmayuontoe obecneyenue
[lepeueHb peKOMEHyEeMbIX YU€OHBIX U3AaHUN:

L] OCHOBHLIe NCTOYHUKMU:
1. Maxumes, I'. 5. ®usuka. 10 knacc. bazosslii 1 yriny0onéunasiii yposau / I'. SI. Msakuies, b. b.
byxoBues, H. H. Corckuit; nox pen. IlapdenteeBoit H.A. - 10-e usna., niepepaboraHHoe U
nononHenHoe — Mocksa : [Ipocsemenne, 2023. - 432 ¢. - ISBN 978-5-09-103619-0. - Teker :
anekrporHbii. - URL: https://znanium.com/catalog/product/2089896

2. Maxkniues, I'. 5. ®usuxka. 11 knacc. ba3ossiil u yrinyonéuusiii yposau / I'. 5. Mskumes, b. b.
byxosiues, B. M. Uapyrun; Ilog pen. H. A. ITapdenrneBa. - 11-e uza., nepepadorannoe - M.:
[Tpocsemenne, 2023. - 436 c. - ISBN 978-5-09-103620-6. - Tekct : snexTpoHHbIf. - URL:
https://znanium.com/catalog/product/2089898

o HOHOJ’IHI/ITCJ’IBHLIG HUCTOYHUKMU:
1. BacunneB, A. A. ®usuka. ba3oBbiii ypoBerb: 10—11 kmaccel: y4eOHWK HOJisi CpEIHETO
obmero obpazoBanus/ A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e¢ u3n., ucnp. u
norr. — Mocksa : 3natenserBo FOpaiit, 2024. — 211 ¢. — (OO0mieo06pa3oBaTebHbIA AKIT). —
ISBN 978-5-534-16086-4. — Texkcr : anexTpoHHbIN // OOpa3oBarenbHas 1uatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/544862.

o Hepnozmqecxne U3aaHusd:
1. Bectnuk bantmiickoro d¢enepansHoro yHuepcutera uMm. M. Kanrta. Cepus: dusuko-
MaTeMaTHYECKUEe U TEeXHUYECKHE HayKH [DIeKTpOHHBIN pecypc| / bantuiickuii ¢enepanbHbIA
yauBepcuteT uMeHn Mmmanymna Kanta. - Kamununarpaa, 2016-2024. - Uzpaercs ¢ 2005 r.;
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Beixonut 4 pasa B roa; BectHuk bantuiickoro denepanbroro yausepcutera um. M. Kanra (10
2015 roma). - URL : https://elibrary.ru/contents.asp?id=38190135.

2. Hayunbrii xypHan [Onektponssli pecypc] / OOO "Omumn". - WBanopo, 2015-2024. -
Boixogut 12 pas B roJ; N3naercs C 2015 T. - URL
https://elibrary.ru/contents.asp?id=36808876.

3. Hayunoe o06o3penue. TexHuueckue Hayku [DnekrtpoHHbI pecypc] / HUL[ Axamemus
EcrectBo3Hanms". - MockBa, 2014-2024. - Beixogut 6 pa3 B rox; M3maercs ¢ 2016 . - URL :
https://elibrary.ru/contents.asp?id=37100842.

4. XKypnan texuuueckou pusuku / Poc. akan. Hayk, ®wus.-texH. uH-T uM. A. ®. Hodde. -
Canxkr-IlerepOypr, 2017-2024. - URL : https://dlib.eastview.com/browse/udb/12.

5. Ycnexu coBpeMeHHOro ectecTBo3HaHus / Akanemus EcrectBo3nanus. - [lensa, 2002-2024. -
HN3naercs c 2001 I. - Brixogur 12 pa3 B roj. - URL
https://elibrary.ru/contents.asp?id=37033328.

. Y4eOHO-MeTOIUUECKHE:

1. be3syomna H. U. ®usuka : MeTonuueckue ykazaHUs 1O BBITTOJIHCHHIO JTA0OPATOPHBIX paboT
st ooyuaromuxcs 1 kypca cnenuanbHocten 27.02.07 YopaBieHrue Ka4eCTBOM MPOTYKIIHH,
MpoIeccoB U ycuyr (mo oTpacisiM), 22.02.08 Meramtyprudeckoe Mpou3BOJACTBO (IO BHIAM
npou3BoacTBa), 22.02.06 Csapounoe mnpou3BOACTBO, 15.02.17 MoHTax, TEXHHUYECKOE
o0ciyXKUBaHUE, SKCILTyaTallus U PEMOHT IMPOMBINIIEHHOTO 000pyAoBaHus (10 OTpacisM) /
H. U. Be33youna ; Yiul'Y, ABromex. TexHukyM. - 2024. - HeomyOnMKOBaHHBIA pecypc. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/16110

CormacoBaHo:

Crnermmanuct Benynmmii /| IllesikoBa U.H. / /é/d':f aildl 27.05.2024

JIOIKHOCTB COTPYIHUKA HAyYHOIH OMOIHOTEKN [J5(0) TOJNUCH jata

L4 HpO(l)eCCI/IOHaHLHBIe 0a3nl JaHHBbIX, I/IH(I)OpMaLII/IOHHO-CHpaBO‘{HLIG CHUCTCMBI:
1. D5eKTpOHHO-OUOINOTEUHBIE CHCTEMBI:
1.1. Iudposoit obpazoBarenbHbiii pecypc [PRsmart : 31ekTpoHHO-OMOIMOTEUHAss cUCTEMaA :

caur / OOO Kommnanus «Au Ilm Ap Memma». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum moctyma: s 3apeructpup. moib3oBareneif. - TekcT :
AJIEKTPOHHBIN.

1.2. O6pasoparensHas mmardopma FOPAUT : o6pasoBaTenbHBIA pecypc, dIEKTPOHHAS

6ubamorexa : caiit / 000 DnekrporHoe n3aarensetBo «FOPAMTY. — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxum goctyma: Ui 3aperucTpup. Mojib30BarTeneil. - TeKCT : 21eKTPOHHBIH.
1.3. ba3za naHHbIX «OnekTpoHHas Oubnmoreka TexHudyeckoro BVY3a (OBC «KoncynbTaHT
CTYZAEHTa») : AJIEKTPOHHO-OuOnoTeynas cucrema : cat / OOO «lloaurexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum npocryma: mis
3aperucTpup. nojib3opareneil. — TeKCT : 371eKTPOHHBIM.

1.4. KoncynpTant Bpaya. DIeKTpOHHAs MEeIUIIMHCKas OubinoTeka : 0aza naHHbIX : caiit / OO0
«BpIcIasg mKosa opraHu3aldy U yIpaBJIeHUs 3/IpaBoOXpaHeHneM-KOMITEKCHBIA METUITMHCKUI
KOHCanTHHI». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum moctyma: st
3apEerucTpup. Mojap3oBaTenei. — TEeKCT : 3IEeKTPOHHBIM.

1.5. Bonpmas MeauuuHCcKas OMOIMOTEKA @ AJIEKTPOHHO-OMONMMoTeyHas cuctema : caiit / OO0
«bykamy». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum goctyma: mist
3aperucTpup. nojib3opareneil. — TeKCT : 37eKTPOHHBIM.

1.6. OBC Jlanp : snexTpoHHO-OMOMMoTeyHass cuctema : cat / OO0 DbC «Jlanb». — CaHKT-
[erepOypr, [2024]. — URL: https://e.lanbook.com. — Pexum pocryma: mist 3aperucTpup.
MOJIb30BaTeNneil. — TEeKCT : AIEeKTPOHHBIN.

1.7. OBC Znanium.com :3neKkTpoHHO-OMONMMoreuHas cucrema : caiit / OO0 «3HaHUymMY. -
Mocksa, [2024]. - URL: http://znanium.com . — Pexwum gocTyma : Ui 3aperHCTPHP.
IIOJIB30BAaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. Koncynprantllmroc [DnekTpoHHBIH pecypc]: cmpaBouHas mpaBoBas cuctema. / OOO
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«KoucynpranT [Intocy - Dnektpon.aaH. - Mocksa : Koncynwsrantlntoc, [2024].

3. eLIBRARY.RU: nayunas snextpoHHas oubimoreka : cadt / OOO «HayuHas DnekTpoHHas
bubnuoreka». — Mocksa, [2024]. — URL.: http://elibrary.ru. — Pexxum moctyma : ajsi aBTOpHS.
IIOJIb30BaTese. — TEKCT : 3JIEKTPOHHBIN

4. OenepanbHas rocynapcTBeHHas nH(poOpMaIMoHHas cuctema «HaruoHambHasi JIEKTPOHHAS

Oubnuoreka» : dyeKTpoHHass OuOmmoreka : caiit / ®I'BY PI'b. — Mocksa, [2024]. —
URL:https://H36.pd. — Pexxum moctyna : s mosib3oBareiel HaydHoW OubOmnoTeku. — TekcT :
AJIEKTPOHHBIN.

5. Poccuiickoe obpaszoBanue : ¢eaepanbubiii moptan / yupeautesnb OI'AY «DUITO». — URL:
http://www.edu.ru. — TeKCT : 3JIeKTPOHHBIH.

6. DnekTpoHHas OubnuoreyHas cuctemMa Yial'y : Moaynb «DnektponHas oubmuoreka» ABUC
Mera-ITPO / OO0 «/lata Dxcnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIsI TIOJIb30BaTeield HaydHOW OMOIMOTEKH. — TEKCT : AJICKTPOHHBIN.

L] HDOFD&MMHOG o6ecnequI/Ie
1. OCMicrosoftWindows
2. MicrosoftOffice 2016

3. «MoitO¢ducCrannapTHbIi»

CornacoBaHo:
. M A /
Wukenep Benyimii /| Ilypenko FO.B. [/ ¢ | 27.05.2024
JlomxHocTts coTpyauuka YUTuT [)5(0) TIOJITHCh Jara

3.3. Cneyuanvnuie ycnosus ons ooyuarowuxcs ¢ OB3
B ciiyuae HeoOXxoamMocTH, 0Oy4JarOmMMCS U3 YHCIA JIAI C OTPAaHMYECHHBIMH BO3MOXKHOCTSIMH
3J10pOBbs (110 3asBJICHUIO 00YUAIOIIErocs) MOTyT IpeularaTbCs OJHU U3 CIEeIyIOIUX BApUAHTOB
BOCHPUATHSA UH(POPMALIUU C YUETOM MX UHAMBHUIYAJIbHBIX ICUXO(U3NYECKUX OCOOEHHOCTEH:
— S UL ¢ HapyLIeHUsMHU 3peHUs: B MevyaTHOH (opme yBennueHHbIM mpudToM; B dopme
AIIEKTPOHHOTO JIOKyMEHTa; B (¢opMe ayauodaiina (mepeBos y4eOHBIX MaTepUaloB B
ayauogopmar); B mnedaTHoW (opme Ha s3bike bpailis; MHAMBUAYallbHbIE KOHCYJIBTALUU C
IpUBJIEYEHUEM TU(DIOCYPIOTIEPEBOIUNKA; NHIUBUAYAIbHbBIE 3aJaHHsI U KOHCYJIbTAI[UH.
— A UL ¢ HapyLIEHUsIMHU CllyXa: B nedaTHo (opme; B (opMe 3JIeKTPOHHOTO JOKYMEHTa;
BUJEOMATEpUaiIbl C CYOTUTpaMH; WHIMBUAYaJbHbIE KOHCYJIbTAllMM C IPUBJICYCHHEM
CYpAOINEPEBOIUHNKA; MHANBUIyalIbHBIE 3a/1aHUsI U KOHCYJIbTALIUU.
— JJIS UL ¢ HapyLIEHUsIMU ONOPHO-BUIATEILHOTO ammapara: B medaTHOU ¢opme; B dopme
AIIEKTPOHHOIO JOKYMEHTa; B popMme ayanodaiina; MHAUBUIYaJIbHbIE 3a/1aHNs U KOHCYJIbTALIUH.
— B cllyyae HEO0OXOAMMOCTH HCIIOJIb30BAaHHUS B y4EeOHOM IpoOIecce YaCTHUHO/MCKIIOYUTEIBHO
JUCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHH, opranu3zamus padotsl I1IIC ¢ oOy4aromumucs
¢ OB3 u uHBanmuaamMu npeaycMaTpuBaeTcsl B AJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIbHOM
cpene C y4€TOM nux MHIVBUAYAJIbHBIX NCUXO(PU3NUECKUX 0COOEHHOCTEH .
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4. CAMOCTOATEJBbHASA PABOTA OBYYAIOLIUXCSA
Copepxanne, TpeOOBaHUS, YCIOBUS W TMOPSIOK OpPraHU3AIMU CaMOCTOSTENLHOU pPabOThHI
o0yJaroImuxcs ¢ y4etoM (GopMbl 00yUEHUS ONPEACISIFOTCS B COOTBETCTBUU ¢ «IlooxeHnem 00
OpraHM3alli CAMOCTOSATEIBHOW PabOThI OOYYAIOIIMXCS», YTBEPKICHHBIM YUYEHBIM COBETOM
Yal'V (mpotokoia Ne§/268 ot 26.03.2019r.).

dopma 00ydeHHs: OUHAas

HasBanue paznenos u Bua camocrosiTenbHOM paboTHI O0beMm B dopma KoHTpOIIS
TeM gacax
Beenenue [Ipopabotka yuebHOoro Mmarepuana c | 4 VYcTHsIit onpoc
HCIOJIb30BaHUEM pecypcoB y4eOHo- JuddepennmpoBaHHbIi
METOIMYECKOT0 M WH(POPMAIMOHHOTO 3ayer
obecreueHns TUCIUILTHHBI
INoaroroBka kK yCTHOMY OIpoCy
[oxroroBka k auddepeHInpOBaHHOMY
3a4ery
Paznen 1
MonekyisipHas Gpu3HnKa
U TepMOJMHAMHUKA
Tema 1.1 IlpopaGoTka y4yeGHOoro Marepuana ¢ | 4 VeTHBIN onpoc
OCHOBBI MOJICKYIISIPHO- | HCHOJIB30BAHHEM pecypcoB yueOHO- JuddepeHnnupoBaHHbI
KHHETHIECKON TCOPHH METOAUYECKOTO 54 HH(POPMAIIUOHHOTO 3a4eT
o0ecrieyeHns TUCIUITHHBI
[MoaroroBka K ycTHOMY OIpocy
IMoaroroska k nuddepeHpoBaHHOMY
3a4ery
Tema 1.2 OcHOBBI IIpopabotrka yuebHOTO Marepuama c | 4 VYeTHbIN onpoc
TEPMOJUHAMUKHA HCTIONIb30BAaHNEM pecypcoB yaeOHO- JuddepernnpoBaHHbIH
METOAMYECKOTO W WH()OPMAIMOHHOTO 3a4er
o0eCTeYeHUs TUCITUTLTHHBI
[ToaroToBKa K yCTHOMY ONpOCY
[Moaroroka k nuddepeHmpoBaHHOMY
3a4eTy
Tema 1.3 ArperatHsie [Mpopabotka yueOHOro Mmarepuasa ¢ | 6 YcTHbIHM onpoc
COCTOSIHUS BEIIECTBA M | HCIIOJIB30BAHUEM pecypcoB y4eOHO- JuddepennnpopaHHbIii
(ha3oBbIE TIEPEXO/IbI METOAMYECKOTO U HMH(POPMAIMOHHOTO 3a4eT
obecriedeHns TUCIUTTHHBI
[NoaroroBka x ycTHOMY oIpocy
[Moaroroska x muddepeHpOBaHHOMY
3a4ery
Paznen 2 OcHOBEI
IEKTPOAMHAMUKHI
Tema 2.1 [Ipopaborka y4yeOHOrO Marepuama C | 6 YcTHEIH ompoc
OJeKTprUecKoe moje UCTIOJIB30BaHHEM pecypcoB yuebHo- JuddepennnpopaHHbIii
METOJMYECKOr0 W WH()OPMALMOHHOTO 3a4eT
obOecrieueHusT JUCIUIIINHEI
IToaroroBka Kk yCTHOMY OIIPOCY
[oxroroBka k AudHepeHInpOBaHHOMY
3a4eTy
Tewma 2.2 IMpopaborka yuebHOro Mmarepuasa ¢ | 6 YcTHBIH onpoc
3aKOHBI TOCTOSTHHOTO HCIIONIb30BAaHHEM pecypcoB y4eOHo- JduddepennmpoBaHHbIi
TOKa METOJMYECKOT0 M WH(POPMAIMOHHOTO 3ayer
obecrieyeHns TUCIUILTHHBI
[MoaroroBka k ycTHOMY oIpocy
[Moaroroska x muddepeHMpOBaHHOMY
3a4ery
Tema 2.3 [Mpopabotka  yuebHoro marepuana c | 4 VYceTHslii onpoc
OIEeKTPUUECKUI TOK B HCIIOJIb30BaHUEM pecypcoB y4aebHo- HduddepernnpoBaHHbIi
Ppas3MuHbBIX cperax METOJMYECKOTO0 M HH()OPMAIMOHHOTO 3a4eT
obecrieueHns JUCIUTIIHHBI
INoaroroBka kK yCTHOMY OIpOCy
IToaroroBka k muhdepeHITpoOBaHHOMY
3a4ery
Tema 2.4 MarauTtHoe ITpopaborka yuebHOro Mmarepuasa ¢ | 6 YcTHslil onpoc
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nose UCIIOJIb30BAaHHEM pecypcoB y4eOHO- JuddepennmpoBaHHblii
METOIMYECKOT0 M HWH(OPMAIMOHHOTO 3ayer
obecrieyeHns TUCIUILTHHBI
IloaroroBka K ycTHOMY OIpoOCy
[oxroroBka k auddhepeHInpPOBaHHOMY
3a4ery
Tema 2.5 IIpopabotrka yuebHOTO  Marepuama C YcTHBIH ompoc
DeKTpoMarHuTHas HCTIOJIb30BaHUEM pecypcoB yaeOHo- JduddeperunpoBaHHbII
WHITyKIUS METOAMYECKOTO M HWH()OPMAIHMOHHOTO 3a4er

obecrieueHNs TUCIUTIIHHBI
INoaroroBka kK yCTHOMY OIpoCy
[oaroroska x muddepeHmpoBaHHOMY
3a4ueTy

Paznen 3 Konebanusa u
BOJIHBI

Tema 3.1
MexaHndyeckue
K0JIEOaHUS ¥ BOJIHBI

[Ipopabotka yuebHOTO MaTepuama C
HCIIONB30BaHHEM pecypcoB y4eOHo-
METOJMYECKOr0 ¥ HH(POPMALUOHHOTO
o0ecIeueHUs TUCIATUTHHBI

[MoaroroBka Kk yCTHOMY OIpocy
[oaroroska x nuddepeHpoBaHHOMY
3a4ery

VYeTHBIN onpoc
JduddeperunpoBaHHbII
3a4er

Tema 3.2
DneKTpoMarHuTHbIE
KoJIeOaHUs U BOIHEI

IMpopabotka  yueOHOro Marepuana cC
HCTIOJIb30BaHUEM pecypcoB yueOHo-
METOIMYECKOT0 M HWH(POPMAIMOHHOTO
o0ecrieyeHns TUCIUTTHHBI

[NoaroroBka Kk ycTHOMY OIpocy
IMoaroroska kx nuddepeHpoBaHHOMY
3a4ery

VYerHbll onpoc
JuddepernnpoBaHHbIii
3auer

Tema 3.3 BoimHoBas
OIITHKA

[Ipopabotka yuebHOTO MaTepuama C
UCIIONB30BaHHEM pecypcoB yaebOHo-
METOJMYECKOr0 ¥ HH(POPMALHMOHHOTO
o0ecTedeHNs TUCIUITIINHEI

[ToaroroBka K yCTHOMY OIpoCy
[Moaroroka k nuddepeHmpoBaHHOMY
3a4ery

VYeTHbIN onpoc
JduddepeHnnpoBaHHbII
3ayer

Pasnen 4. KanroBas
¢busnka

Tema 4.1 KBanrtoBas
OITHKA

IIpopabotka yuebHOrO Marepuama ¢
HCIOJIb30BaHUEM pecypcoB y4eOHo-
METOJMYECKOr0o ¥ MH(POPMALUOHHOTO
o0ecreueHUs! IUCIUTUTHHBL

[ToAroToBKa K yCTHOMY OHPOCY
IMoaroroBka k qupGepeHInpOBaHHOMY
3a4eTy

YeTHbll onpoc
JuddepeHnnpopaHHbIii
3auer

Tema 4.2

[Ipopabotka yueOHOrOo Marepuana C

VYceTHslii onpoc

®duszuka aTomMa u HCIIOJIb30BaHUEM pecypcoB y4aebHo- HduddepernnpoBaHHbIi
aTOMHOTO sI7Ipa METOJMYECKOTO M HH()OPMAIMOHHOTO 3a4eT

obOecrieueHusT JUCIUIIINHEI

IToaroroBka Kk yCTHOMY OTIpOCY

[oxroroBka k AudhepeHInpOBaHHOMY

3a4eTy
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUSA Y]

KoHTposb 1 oneHka pe3ysnbTaToB 0cBOeHHS Y /| ocyllecTBIsSeTCs MpenosaBaTeaeM B Mpolecce
IIPOBE/ICHUS] NPAKTUYECKUX 3aHATHMH UM J1a0OpaTOpHBIX pabOT, TECTHPOBAHUA, a TaKXKe
BBITOJIHEHUS 00YYaIOIMMHUCS MHINBUAYAIBHBIX 3a/JaHUH, UCCIIETIOBAHUMA.

PesynbraThl OCHOBHBIE TT0Ka3aTeNn OLEHKN ®dopMbl, METOIBI KOHTPOJIS U

pesyabTaTa OLICHKH PEe3yJbTaTOB 00yUCHHUs

V-1- mpoBoauTh  HaOJIONEHHMS, | -yMEHHE  II0JIb30BaThcs  HeoOXoaumo# | Texyrmumit KOHTPOJIb:

IUITAHUPOBATh u BBINOJIHATE | YU4e€OHOW M CIIPaBOYHO JIUTEpaTypon KOHTPOJIb HaJ BBIIOJHECHHEM

9KCIEPUMEHTHI, - JWCTIONIb30BaHHUE 3aKOHOB (M3WKU IIpH | JaOOPATOPHBIX pabor,

V-2- BBIABHTaTH THUIOTE3bl U | OOBSICHCHWH PA3INIHBIX SBICHUN TECTUPOBAHHUE, YCTHBIH OmpoC,

CTPOUTH MOJEIH, - pemieHHe 3aJad Ha OCHOBE M3YUYCHHBIX | PEIICHHE 3a/1ad

V-3- TpUMEHSATh  TOJyYCHHBIE | 3aKOHOB W C NPHUMEHEHHEM H3BECTHBIX

3HaHMA o ¢busnke s | opmyn ITpomexyTouHass —aTTECTALMSL:

00BsICHEHUS pa3HOOOpa3HBIX | -yMEHHE MOJB30BATECS MeXIyHapomaHOH | muddepeHIMpoBaHHBIN 3a9eT

(¢u3MYEeCKUX SBICHUH M CBOWCTB | CUCTEMOH €IMHMII IPH PEIICHHUH 3a/1a4

BEIL[ECTB; - BBIPOXXCHHUE DPE3YJbTaTOB M3MEPEHHH U

V-4- mnpakTH4YecKH HCIOJIb30BAaTh | PacdeTOB B eAUHHUIAX MeXIyHapoaHOU

(usnveckue 3HAHUS;

V-5-  oleHuBaTh JAOCTOBEPHOCTH
€CTECTBEHHO-HAYYHOU
“HpOpPMAILNY;

V-6- HCII0JIH30BaTh

HpI/IO6p€TCHHH€ 3HaHUA U YMCHUA
JUI1 pCHICHUA MPAKTUYCCKUX 3adaqd

[IOBCEIHEBHOM SKHM3HU,
obecrieueHus 06€e30MacHOCTH
COOCTBEHHOM JKU3HU,
pannoHaIBHOTO

MIPUPOIONIONB30BAHUS M OXPaHBI
OKpYy>Karollen cpebl.

V-7- omuceiBaTb U OOBSICHATH
(¢u3ndeckre SBICHUS W CBOWCTBA
TEJ: CBOMCTBA T'a30B, JKHUIKOCTEH U
TBEPHABIX TEJ; 3JCKTPOMATHHTHYIO

WH]IyKIHUIO, pacrpocTpaHeHne
JIEKTPOMAarHUTHBIX BOJIH;
BOJIHOBBIE CBOWCTBa CBeTa;

W3JIyuYeHHe W TOIJIOICHHE CBeTa
atomoMm; hotodddexr;

V-8- oTnuuarh rUmoTe3sl  OT
HAay4YHbIX TEOpUH;

V-9- nenath BBIBOJBI HAa OCHOBE
9KCIEPUMCHTAIBHBIX TAHHBIX;
V-10-  [OpUBOAWTE  TPUMEPHL,
MIOKa3bIBAIOIINE, YTO: HAOIIOeHUS
1 HKCIIEPUMEHT SIBJISIOTCS OCHOBOM
JUIL  BBIOBIDKCHUSI THIOTE3 U
TEOpHH, TMO3BOJIIIOT  INPOBEPHUTH
HUCTUHHOCTh TEOPETHYECKUX
BBIBOJIOB; (pr3nyeckas Teopus qaer
BO3MOYHOCTb 0OBSACHATH
W3BECTHBIE SIBIICHHUS MPUPOIBI U
Hay4dHble (aKTbl, IPEACKa3bIBATH
elle HeM3BECTHBIC SIBJICHHUS;

v-11- MIPUBOAUTH MIPUMEPHI
MIPAaKTHYECKOTO  HMCHOJIB30BaHUS
¢u3nYecknX  3HAaHWIl:  3aKOHOB
MEXaHWKH, TEPMOJAMHAMHUKH U
JJIEKTPOJMHAMHUKNA B DHEPIECTHKE;
PAa3INYHBIX BUJIOB
3JIEKTPOMarHUTHBIX U3ITy4eHH I
TSt pa3BUTHUA panuo u
TEJICKOMMYHHMKALIUM,  KBAaHTOBOMU

CUCTCMBI

a)  IpPUMEHEHHWE  NpPaBWI  TEXHHUKH
0e30macHOCTH  TpPH  OOpameHHd ¢
¢$u3mIeCKUMI npudopaMu u
obopynoBaHUEM

0) MmIaHUPOBaHKE POBEACHUS OIBITA

B) cOOpKa YCTaHOBKH II0 CXEME

T') IpOBEICHNE HAOIIOACHUS

) (ukcupoBanue MoKa3aHUH c
¢dusnyeckux NpudoOpoB

€) cocTaBJeHHE TaOJuI] 3aBUCHMOCTH
BEJIMYUH U NTOCTPOCHHE IPauKOB

’K) OLEHKAa M BBIYMCJICHHE MOrPEIIHOCTH
U3MEPEHUI

3) cocTaBieHHe oTdera M (popMynIHpoBKa
BBIBOJIA 10 MIPOJIENIaHHON paboTte
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¢U3MKM B CO3JaHUM
SHEPreTUKH, JIa3EPOB;
V-12- BocipuHUMAaTh ¥ HAa OCHOBE
MIOJTY4EHHBIX 3HaHUN
CaMOCTOSATEIHHO OLICHUBATb
HHPOPMALINIO, CONEPKAIIyIOCsS B
coobmennsaix CMU, MHWHTepHere,
HAYYHO-TIOIYJISIPHBIX CTAThIX;
V-13- mnpuMeHSATh TOJXyYCHHBIE
3HAHMSA JUIA peIIeHUs (PU3NIECKUX
3ajad;

V-14-  onpenmensith ~ XapakTep
¢du3nyeckoro nporecca 1o
rpaduky, Tadnuue, Gpopmyie;
V-15- usmepsatb psan QuanUecKux
BEJIMYUH, [TPEACTABIISS Pe3yIbTaThI
HU3MEpEHUI c y4EeTOM Hx
MOTPEIIHOCTEN

SIIEPHOM

3-1- cmpIicn moHSTHHN: pHU3HUEcKoe
SBJICHHE, TUIIOTE3a, 3aKOH, TEOPHS,

BEIIECTBO, B3aMMO/IEHCTBHE,
SIIEKTPOMArHUTHOE TI0JIe, BOJIHA,
¢dbotoH, aroMm, aTOMHOE SJpO,

HMOHHU3HUPYIOIINE U3ITYUCHHUS;
3-2- cMbICT (DU3UYCCKUX BEIUYUH:
CKOPOCTb, YCKOpPEHHUE, Macca, CHIIa,
UMITyJIbC, PabOTa, MeXaHHYeCKas
SHEPTHs, BHYTPEHHsIE OJHEPrus,
abcouoTHas TeMIepaTypa,
CpenmHss KUHETHYECKas JHEeprus
YaCTUIl BEHIeCTBA, KOJMYECTBO
TEIIOTHI, 3NIeMEHTapHBIN
9NIEKTPUYECKUIT 3apsiz;

3-3- cMmBIcH (pU3HYECKHX 3aKOHOB

KJIaCCUYECKOH MEXaHUKH,
BCEMHUPHOTO TATOTEHUS,
COXpaHEeHHs YHEPTUH, UMNYJbCA H
AJIEKTPUUYECKOTO 3apana,
TEPMOJIMHAMUKH,
3JIEKTPOMArHUTHOM UHTYKIIWH,
¢doroaddekra;

3-4- BKJIaJ1 poccuiickux u

3apyOEKHBIX YUYCHBIX, OKa3aBIIHX
HaunOoJbLICe BIUSHUE Ha Pa3BUTHE
7637091

- TpUMEHCHHE OCHOB TEOpUH Kypca
¢u3nKy, 0003HaYeHMIT "u €IIMHHAILL
¢us3nueckux BenuuuH B CU mpu perieHnu
3amaq

- aHajiM3 Pe3yJIbTATOB ADKCIIEPUMEHTOB H
(bopMynHpoBKa BHIBOJA

-IOHUMaHHe ¢bu3nyecKoro CMBICIIA
YHUBEPCAJIbHBIX (PU3NUECKHX KOHCTaHT

a) oIpezesieHHe MPU3HAKOB, MO KOTOPHIM
oOHapyKUBaeTCs (HPU3UUECKOC SIBICHHUE

0) ¢hopMyIHPOBKa YCIOBHMU, IIPH KOTOPBIX
NpOTEeKaeT WM (GHKCHpyeTcs (usmdeckoe
SIBJICHUE

B) NMpPUBEICHUE NPUMEPOB UCIIONB30BAHMS
SIBJICHHS Ha NIPAKTHKE

QHAIIU3 1ICJIM, MPOBE/ICHUE JKCIICPUMEHTA
¥ 00paboTKa NOJIYYEHHOTO pe3yybTara

a) hopmynupoBka OTIpe/IeNICHUS
(bu3NUeCKOi BETMYUHBI

0) BOCIIPOU3BE/ICHHE ¢bopmyn,
CBA3BIBAKOIINX JaHHYIO BCJIIMYUHY C
JIpyrUMU

B) 000CHOBaHHE €IHHHUI] U3MEPEHUS

r) 000CHOBaHHUE CITIOCOOOB H3MEPEHHS

a) GOopMyIMpPOBKA M MAaTeMaTHYECKOEe
BBIPOKCHUE 3aKOHA

0) 000CHOBaHHE
MIO/ITBEPIKAAIOIIUX
(pU3MIeCKOTo 3aK0Ha

r') 000CHOBaHHE YCIIOBUS IPUMEHUMOCTH
a) GOopMyIHUPOBKA OMBITHOTO 000CHOBAHHUS
TEOpUu

0) TpHUMEHEHHWE OCHOBHBIX
MTOJIOKCHHU TIPU PEIICHUH 3324
r) 00OCHOBaHHE YCIOBHH NPUMEHUMOCTH
(U3NIECKUX TCOPHi

a) 0OOCHOBaHHE CXEMBI YCTPOWCTBA W
TIPUHITUIT JCHCTBUS

0) aHanW3 Ha3HAYCHUS YCTPOMCTBA W
00J1aCTh MPHMEHEHHS

OIIBITOB,
CITPaBEITUBOCTD

(bopmya,

OK 01. Beidupats cmoco6s1 00mue: Wnutepnperanns  pe3yiabTaToOB

peteHus 3a7a4 | B yacTH TPya10BOro BOCUTAHMA: HaOI0ICHU 3a

npo(hecCHOHANLHOW IEATENFHOCTH | - TOTOBHOCTH K  TPYAY, OCO3HAaHHE | AESTEIHLHOCTHIO

NPUMEHUTENFHO K Pa3iMYHBIM | LIEHHOCTH MacTepCTBa, TPYAOIIO0HE; oOydaromierocss B IpoLecce

KOHTEKCTaM - TOTOBHOCTh K AKTHBHOH IEATENbHOCTH | OCBOCHUA y4eOHOH
TEXHOJIOTHYECKOM u COILIMAIHON | TMCHUIUIMHBI
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HAalpaBJICHHOCTH, CIIOCOOHOCTD
WHHULUMPOBATD, IUIAHUPOBATh u
CaMOCTOSITENIbHO ~ BBINOJIHATH  TaKylo
JIeSTEILHOCTD;

-  HWHTepeC K pasIuuHBIM  cdepam
npo(hecCHOHAIBHON e TeIbHOCTH,

OsJaaaenne YHHBEPCAJBHBIMH
Y4eOHBIMH NMO3HABATEJIbLHBIMH
elCTBUSIMH

a) 0a30BbIC JIOTUIECKHUE ICHCTBUS:

- CaMOCTOSTENhHO (POpPMYyTUpPOBATH |
AKTyaJIH3HPOBATh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-YCTaHABJIMBATh CYIICCTBCHHBIN IPH3HAK
WA OCHOBAHHUS IS CpaBHCHHS,
KkiaccuUKauy u 0000IIeHUS;

- OmpenensATh  LeNd  JeSTelbHOCTH,
3aJaBaTh MapaMeTpbl M KPUTCPHU HX
IOCTHIKEHUS,

- BBIABIIATH 3aKOHOMEPHOCTH u
MPOTUBOPEUHS B paccMaTpuBaeMbIX
SIBJIEHUSX

- BHOCHTHh KOPPEKTHUBBI B IEATCIHHOCTD,
OIICHHUBATh COOTBETCTBUE PE3yJIHTATOB
LEJISIM, OIICHHMBATh PHCKHA TOCIICACTBHI
JEATEILHOCTH;

- pa3BHBaTh KPEATHBHOE MBIILICHUE MPU
PELICHUH KU3HEHHBIX POOIIEM

0) 6a30BBIC UCCIICIOBATEIILCKHE JCHCTBYS:

- BIIAJICTh HaBBIKAMU yaeOHo-
HCCIIeA0BATEIIbCKOM " TIPOEKTHOU
NeSITeTPHOCTH, HaBBIKAMH  Pa3peIICHUI
mpobieMm;

BBIABJIATE TPUIHUHHO-CJICACTBCHHBIC CBA3U
U aKTyaJIu3UpOBaTh 3aJavdy, BbIABUTATH
TUIIOTE3Y €€ PELIECHMUS,
HaxXxOJIWUTb apryMEHTBI JId JOKa3aTCIbCTBa
CBOMX YTBEDPKICHMI, 3a/1aBaTh [apaMeTPhl
Y KPUTEPUH PELICHHUS
- aHAIM3WPOBATh IIOJNIydCHHBIE B XOE
pelIeHus 3a0a4l pe3yIbTaThl, KPUTUICCKU
OILICHUBATh 170 JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HW3MEHEHHE B HOBBIX
YCIIOBHSX;
- YMETH TNEPEHOCUTDH 3HAaHUA B
TIO3HABATCIIbHYIO u IMPAKTUYECKYIO
00J1aCTH KU3HEICSITCIIbHOCTH,
- YMETh MHTErPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00JIacTei;
- BBIABUTaTb HOBBIC HWACH, MpCajIaratb
OpPUTHHAJIFHBIC TTOIXO/IbI M PECIICHHS;
- CIIOCOOHOCTb HX HCIIOJBb30BAHHS B
ITO3HABATELHOW U COIMATBHON MPaKTHKE.
JAucuuniauHapHble:
- c(OpMHUPOBATH MPEIICTABICHUSI O POJIH
MecTe (GU3MKH ©W  aCTPOHOMHHU
COBPEMEHHOM Hay4yHOW KapTHUHE MUDA,
cucreMoobpasyrome ponn  GU3HKU
Pa3BUTHUU €CTCCTBCHHBIX HAYK, TEXHUKHU
COBPEMEHHBIX TCXHOHOFHﬁ, (6] BKJIaac
POCCHIICKMX W 3apyOeXHBIX YyUYCHBIX-
(U3MKOB B PAa3BUTHC HAYKU; MMOHUMAHHE
($U3MYECKOi  CyINIHOCTH  HAOIIOAeMBIX
SIBIICHUA  MHKPOMHpPA, MaKpOMHUpa U
MEraMupa; MOHUMAaHUE PO aCTPOHOMUU

= w o w =
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B HpaKTH‘ICCKOﬁ JACATCIBbHOCTHU YCJIIOBCKA U

JajbHeneM Hay4YHO-TEXHUYECKOM
pa3BuTHH, posn (GU3UKU B (POPMHUPOBAHUU
Kpyrosopa u (yHKIMOHATIBHON

TPaMOTHOCTH YEJOBEKa [UISI PEIICHUS
MIPaKTHYECKHX 3a7ad;

- chopmmpoBaTh  yMEHHS  peIIaTh
pacdyeTHble 3aJaddl C SBHO 3aJaHHOMN
¢busmIecKoi MOJIETIBIO, HCTIONB3YS
¢usnyeckne 3aKOHBI M TPHUHLUIBL, Ha
OCHOBE  aHalu3a  yCJOBUSA  33Ja4d
BBIOMpATh (PU3MUYECKYIO MOJIENb, BBIACIATh
¢usnyeckue BENUYUHBI M (HOPMYJIBI,
HeoOXoAuMMBIE Ui €€  pelIeHus,
NPOBOIUTH  pacdeThl U OLICHUBATh
peabHOCTh  TONYYE€HHOIO  3HA4YEeHHUs
¢busmIecKoi BEJINYMHBI; pemarts
Ka4eCTBEHHBIE  3aJauH, BBICTpaNBast
JIOTHYECKH HEIPOTUBOPEUHUBYIO IIEMOYKY
pacCyXIeHHH C OINOpoil Ha H3ydYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (HU3HUIECKHE
SIBIICHUS;

- BIIAJICTh OCHOBOIIOJIAraloIuMHU
(U3MYECKUMH TTOHATHAMHU U BEIWYUHAMHU,
XapaKTepU3yIOIUMH ¢busnueckne
Iporiecchl (CBSI3aHHBIMHM C MEXaHHUECKUM
JIBIDKEHHEM,  B3aUMOJICHCTBHEM  Tell,
MEXaHHIECKUMH KoJIeOaHNAMH u
BOJIHAMU; ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TETIOBBIMHU
IIpoIeccamy;

UIEKTPUUECKUM M MarHUTHBIM TIOJISIMHU,
IEKTPUUECKIM TOKOM,
9NEKTPOMAarHUTHBIMM ~ KOJEOaHMAMH U
BOJTHAMM;  ONTHYECKUMH  SIBICHUSIMH;
KBAaHTOBBIMHM  SIBJIGHHSIMH,  CTPOCHHEM

aToma u aTOMHOTO siIpa,
PaaroaKTUBHOCTBIO); BJIa/ICHHE
OCHOBOIIOJIATalOIIUMHU

ACTPOHOMHUYECKUMHU MOHSATHUSIMH,
TTO3BOJIAIOIIUMHU XapaKTepU30BaTh

MPOLIECCHI, MPOUCXOMALINE HAa 3BE3JaX, B
3BE3JHBIX CUCTEMAX, B MEXKTaJIaKTHUECKON
cpele;  ABWKEHWE  HEOSCHBIX  TeT,
JBOJTIOIIMIO 3BE3]] U BeeneHHol;

- BJIAJIETh 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U
TCOPUAMU (3aKOH BCEMUPHOTO TATOTCHHA,
I, I m III 3axkomsl HproToHa, 3aKkoH
COXpaHCHUA MEXaHUYECKOH OHEPIUHU,
3aKOH COXpaHCHUA HMITYyJIbCa, HPUHIHNII
CyNEepHO3UIIHI cul, TIPUHIIMIT
PaBHONPABHOCTH HHEPLMAIBHBIX CHCTEM
OTCYETa, MOJIEKYJISIPHO-KUHETHUECKYIO
TEOpUI0 CTPOEHMsSI BELIECTBa, TI'a30BbIe
3aKOHBI, MEPBBIM 3aKOH TEPMOJUHAMMKH;
3aKOH COXpaHEeHHUS INEKTPUYECKOTO
3apsnga, 3akoH Kynona, 3akon Owma jist
ydacTka Ienu, 3akoH Oma s TOJHOM
3JIEKTpUYECKOM 1enu, 3akoH Jhxoyns -
Jlenna, 3aKOH 3JIEKTPOMAarHUTHOM
WHOYKIUM, 3aKOH COXPaHEHUsl SHEpIuH,
3aKOH MPSAMOJIMHEHHOTO PaclpOCTPaHEHHs
CBETa, 3aKOH OTpPAXKCHHsI CBETa, 3aKOH
MPEJIOMJICHUSI CBETA; 3aKOH COXpPaHEHUs
SHEPruM, 3aKOH COXPAaHEHHUS HMIIYJIbCa,

dopma A

ctp. 22 u3 28




3aKOH COXpaHCHHUA QJICKTPUICCKOT'O
3apsza, 3aKOH COXpaHCHHS MacCCOBOIoO

qucia, MTOCTYJIATHI Bopa, 3aK0H
PaIMOAKTHBHOTO pacmajga); YBEpEeHHOE
HCITONIE30BaHNE 3aKOHOB u
3aKOHOMEPHOCTEH npu aHanmse
(bU3NYECKUX SBICHHUN U MPOLIECCOB

OK 02. Wcnonp3oBath 00mme:

COBpPEMEHHBIE CpEICTBAa TIONCKa, | B o06jacTH  HEHHOCTM  HAY4YHOIO

aHanmsa " WHTEPIPETANNN | MO3HAHUS:

nHpOpMannH, ¥ HHPOPMAITHOHHBIE
TEXHOJOTUM U1  BBINOJHEHHMS
3a1a4 npodeccroHaNbHON
JEATELHOCTH

- cOpPMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOILIECTBEHHOMN
MIPaKTHKH, OCHOBAHHOT'O Ha JIajiore
KYJIBTYP, CIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET0 MecTa B HOJIUKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAaHHE  S3BIKOBOH |
YUTATENECKOW KYJIBTYphl KakK CpEacTBa
B3aUMOJACHCTBUSL  MEXAY JIHOABMH U
TIO3HAHMS MHPA;

- OCO3HaHWE  LECHHOCTH  HAy4YHOM
JEATEIHOCTH, TOTOBHOCTh OCYILECTBIIATh

MPOCKTHYIO n HCCIICA0BATCILCKYIO
JCATCIABHOCTD I/IHI[I/IBI/IZ[yaJ'H)HO nu B
rpynmne;

- OBJIAJICHUC YHHUBEPCAILHBIMU YUCOHBIMU
II03HaBAaTCJIbHBIMU I[ePIICTBH)IMPIZ

- BJI1aaCTh HaBbIKaMHU NoJIyuyeHus
WHPOpPMAIUA W3 HUCTOYHHKOB Pas3HBIX
THTIOB, CaMOCTOSITEIFHO OCYIIECTBIIATH
MOWCK, AaHANW3, CHCTCMAaTH3alli0 |
HHTEPIPETANNI0 HHPOPMAINU PA3ITUIHBIX
BHIOB U POpM TpeICTaBICHHUS;

- CcO3IaBaTh TEKCTHI B  Pa3IHMYHBIX
dbopmaTax ¢  y4eTOM  Ha3HAYCHUS
uHpopMalMK ¥ IEJEeBOH  ayAuTOpuUH,
BbIOMpas ONTUMAJILHYIO bopmy
MpEACTaBJICHUA U BU3YyalIU3allun,

- OLICHUBATh JOCTOBEPHOCTD,
JICTUTUMHOCTD I/IH(I)OpMaI_[I/II/I, ce
COOTBETCTBHE TIPABOBBIM H MOPAJIHHO-
STHYECKUM HOpMaM;

- HCTIOJIB30BaTh cpencTea
WH(POPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B pEIICHHH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX
3aMa4 ¢ coOmoneHueM  TpeOoBaHUI
SPTOHOMHKH, TEXHUKA O€30MacHOCTH,
THTHEHBI, pecypcocOepekeHus], MPaBOBBIX
)5 3THYCCKHUX HOPM, HOpM
“H(OPMAIMOHHON OE30MMaCHOCTH;

- BJAJCTh HAaBBIKAMHU pPACIIO3HABAHHS U
3amuThl MHPOpMAaIUH, HHOOPMAIOHHON
0€30MaCHOCTH JINYHOCTH.

JAucuuniauHapHble:
-yME€Th YYUTHIBaTh TPAHULIEI MPUMEHEHHS
HU3YYEHHBIX (busznyeckux MOJETICH:

MarepuajibHas TOYKa, HWHEpHUaJIbHas
CHCTEeMa OTCYeTa, UICAThHBIN Ta3;

MOJIEJIM CTPOEHHUS Ta30B, >XUIKOCTEH W
TBEPABIX TEJ, TOUYEYHBIH 3JIEKTPUUECKUN
3apsij, siAepHas MOJEb aToMa, HyKJIOHHAs
MOJENb aTOMHOrO fAJpa MpH peleHUU
(u3nMYeCKuX 3aau.
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OK 03. ITnanupoBathb u
pean30BBIBATh coOCTBEHHOE
podeCcCHOHANBHOE U JTMYHOCTHOE
pasBHUTHE, NPEINPUHUMATEILCKYIO

JesATEIEHOCTD B
po¢eCCHOHATBHOM coepe,
UCIIONB30BaTh 3HaHUA o

(UHAHCOBOH  TPaMOTHOCTH B
Pa3IMYHBIX )KU3HCHHBIX CUTYaLHsAX

00mime:
B 00s1acTH 1yXOBHO-HPABCTBEHHOI 0
BOCIIMTAHUS:
- c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STHYECKOTO MOBEJCHNUS;
- CHOCOOHOCTh OLCHMBATh CUTYalUIO |
MIPUHUMATH OCO3HAHHEIE peleHus,
OpPHUEHTUPYSICH Ha MOpanbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
- OCO3HaHHWE JIMYHOTO  BKJIAJa B
MIOCTPOCHHUE YCTOHYMBOTO OYAyIIEero;
- OTBETCTBEHHOE OTHOLIEHHE K CBOUM
poaurensM W (WIM) JAPYTMM  4lIeHaM
CeMbM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HaHHOTO HMPUHATHS LIEHHOCTE!
CEMENHOM JKU3HU B COOTBETCTBUM C
TpaxuuusMu Hapoaos Pocenu;
Osiasenne YHHBEPCAJIbHBIMH
peryJIiTUHBHBIMH ICHCTBUAMU:
a) caMOOpTraHU3anus:
- CaMOCTOSITENIEHO OCYIIECTBIAThH
II03HABATENBHYIO AEATEIbHOCTh, BBISBIATh
npoOiemMbl, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4d B 00pa30BaTeNbHOM
JeSITeIbHOCTH U )KU3HEHHBIX CUTYallUsX;
- CaMOCTOSITENIBHO  COCTaBJATh  IUIaH
peleHus poOIeMbI c y4eToM
HMCIOIINXCS ~ PECYpCOB,  COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOUYTEHUM;
- JJaBaTh OLICHKY HOBBIM CUTYyallUsM;
CIIOCOOCTBOBATH (hopMHUpOBaAHUIO u
MNPOSIBICHUIO  IIUPOKOW  JpyJULIIMU B
pasHbIX O0JacTAX 3HAHWH, ITOCTOSHHO
NOBBIIATh CBOM  00pa3oBaTeNbHBIA |
KYJIbTYPHBII YPOBEHB;
6) CAMOKOHTPOJIB!
UCTIOJIB30BaTh MpPHUEMBl pedIeKCHH  UIS
OLICHKM CHUTyalluH, BbIOOpa BEPHOTO
pereHus;
-YMETb OLEHUBATh PUCKH U CBOEBPEMEHHO
MIPUHUMATB PELICHUS 110 UX CHUXKEHUIO;
B) SMOLMOHAIBHBIN UHTEIUIEKT,
TIpeAroaralonuii copMUpPOBaHHOCTD:
BHYTPEHHEH MOTHBAlLUM, BKIIOYAIOIIEH
CTpEMJIEHHE K JIOCTIDKEHHIO IIeTH W
ycrexy, ONTHMHU3M, HHHIIUATHBHOCTE,
YMEHHE JeHCTBOBaTh, HCXOAS W3 CBOMX
BO3MOKHOCTEH;
- OMIIATHH, BKJIIOYAOIIEH CII0OCOOHOCTH
IIOHUMAaTh  3MOIIMOHAJIBFHOE  COCTOSIHHE

IPYTHX, YUYHUTHIBATh ero npu
OCYIIECTBIICHHU KOMMYHHKAIH,
CIIOCOOHOCTB K COYYBCTBUIO u
COTIEPEIKUBAHHIO;

COLMANIbHBIX  HABBIKOB,  BKJIIOYAIOIIUX
CIIOCOOHOCTh BBICTPaMBaTh OTHOIICHHS C
JPYTUMH JTIOIBMH, 3a00TUTHCS, TIPOSBIIATH
HHTEpEC U pa3pemmaTs KOHPIUKTHI
JucuMninHapHble:

- BJageTh  OCHOBHBIMH  METOJaMH
HAYYHOTO MO3HAHUS, HCHONB3YEMBIMH B
(u3KKe: IPOBOJUTH MIPSIMBIE U KOCBEHHbIC
HU3MEpEHUs (busuecKkux BEJIUYHH,
BBIOHpast ONTUMAJIbHBIN crnocob
U3MEPEHUs] U UCTONb3ys  H3BECTHBIE
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METOJIBI OLICHKH HOrpenHocTei
HU3MEpPEHUH, TPOBOJUTH HCCIEIOBaHHE
3aBUCHMOCTEH (U3UUCCKUX BEIMYMH C
UCIIONIb30BAaHMEM  MPSMBIX ~ M3MEPEHHH,
OOBSICHATH  TIOJYYCHHBIE  Pe3yJbTaThl,
UCTIONB3Ys (PU3MYEecKue TEOpUH, 3aKOHBI U
NOHATHSA, M JeNaTh BBIBOIBI;, COOIIONATH
mpaBmwia  Oe30MacHOro  Tpyda  IpU
NPOBEICHUH HCCICIOBAaHUH B paMKax
y4eOHOTO JKCIepuMeHTa H  y4eOHo-
HCCIIEIOBATEIbCKOM  JEATEIBHOCTH  C
UCIIOJIb30BaHMEM IU(PPOBBIX

N3MEPHUTENBHBIX yCTpOHCTB u
11a00paTOPHOTO 000pyIOBaHNUS;
Cc()OPMUPOBAHHOCTh  TPEJCTABICHUH O
MeTo/1ax MOJTy4eHHS HAYYHBIX
ACTPOHOMMYECKUX 3HAHUM

- OBIIAJICTH (copmupoBaTh
NpPENCTaBICHUs)  NpaBWIAMH  3alliCH
¢usnaeckux GopMyIn perbe@HO-TOUCTHOM
cucreMbl obo3HaueHuir JI. Bpaitnsa (mns
CIIETIBIX U CIIA00BUAAIINX 00YYAIOIINXCS)

OK 04. O pexTuBHO
B3aUMOJICHCTBOBAaTh M paboTaTh B
KOJUIEKTHBE ¥ KOMaH e

00mue:

- TOTOBHOCTh M  CIOCOOHOCTH K
00pa3oBaHHIO u CaMOpa3BUTHIO,
CaMOCTOSTCILHOCTH U CaMOOIPEICICHHUIO;
-OBJIaJICHHUE HaBBIKaMU yueOHO-
HCCIIEIOBATEIIBCKOM, TIPOEKTHOM u
COIMATILHON JCATCILHOCTH;
OBnajneHne YHHUBEPCATbHBIMHI
KOMMYHHUKATHBHBIMH JICHCTBUSIMI:
0) COBMECTHAs IeATCIBHOCTD:
- MMOHUMATh u WCIIOJIb30BaTh
MpEeUMYyIlecTBa KOMaHIHON 1
WHAUBUIYILHON paOOTHI;
- IPUHUMATH Leau COBMECTHOMU
JeSITeTIBHOCTH, OpraHU30BBIBATH u
KOOPAMHHPOBATh  JCUCTBUS MO €€
JIOCTIDKEHHUIO: COCTABIIATh TUIaH JACHCTBUH,
pacmpeneniaTh poJdH C YYEeTOM MHEHHA
VYACTHHKOB  OOCYXXJAaTb  pe3yJIbTaThl
COBMECTHOI1 paboTHI;
- KOOPAWHUPOBATH ¥ BHINOJIHATH paboTy B
VYCIOBHSAX pPEaJbHOTO, BHUPTYAITBHOTO U
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;
- OCYILECTBIIATh [TO3UTHUBHOE
CTPATErHYECKOE MOBEACHHE B Pa3IHMYHBIX
CHUTYyallUsX, IMPOSIBISITH TBOPYECTBO W
BOOOpaxkeHHe, OBITh HMHUI[HATHBHBIM
Onnanenne YHHUBEPCATHHBIMH
PETYISATHBHBIME JCHCTBUSMU:
T') IPUHATHE Ce0sl U IPYTUX JIIOACH:
- TPUHEMATh MOTHBBI ¥ apTyMCHTHI
JPYTUX JIIONICH MpH aHalu3e pe3yIbTaToOB
JIESITEIbHOCTH,
- MIPU3HABATh CBOC MPABO U MPABO IPYTUX
JIIOJEH Ha OIIMOKH;
pa3BUBaTh CIIOCOOHOCTH MOHMMATH MHpP C
MTO3HUIIMU JAPYTOro YeIOBeKa.

JucuuninHapHbie:
- OBIIQJIETh YMEHUSIMHU paboOTaTh B TPyIIIe
C BBIITOJHCHUEM DPA3JIUYHBIX COLUAIBHBIX
poJiei, TUIAHMPOBAaTH pPabOTy TPYIIIBL,
PAIMOHAIIBHO PACIIPECIIATh ACITEIBHOCTh
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B HECTAaHJAPTHBIX CUTYalHsX, aleKBaTHO
OLICHMBATb BKJIA/I KaXKI0TO U3 YYaCTHUKOB
Ipynnbl B peLIEHHE paccMaTpUBacMOi
po0IeMBbl.

OK 05. OcymiecTBisATh YCTHYIO U
MMUCHbMEHHYI0O KOMMYHHUKAITMIO Ha
rOCyIapCTBEHHOM SI3BIKE
Poccuiickoit denepaunu ¢ yueTom
0COOEHHOCTEH  COLMAJIIBHOIO |
KYJIbTypHOTO KOHTEKCTA

00mue:
B 06macTu 3cTeTHYECKOr0 BOCITUTAHUS:
- OCTETHYECKOEC OTHOIICHHE K MHUpY,
BKJIIOYAs 3CTETHKY HAyYHOTO TBOPYECTBA,
MpuUCyIero (Gpu3mdecKoi HayKe;
- CHOCOOHOCTh BOCIIPUHUMATH PAa3IHYHBIC
BUJIBI UCKYCCTBA, TPAAHULMU H TBOPYECTBO
CBOEr0 M JPYruX HapoJOB, OIIYIIATh
SMOIMOHAILHOE BO3/IEHCTBUE NCKYCCTBA;
- yOeXIEHHOCTb B 3HAUYUMOCTH IS
JIMYHOCTU U OOIIECTBAa OTEYECTBEHHOTO U

MHUPOBOTO UCKYCCTBa, THUYECKUX
KyJIBTYPHBIX ~TpaluIMHd H  HapOJHOTO
TBOPYECTBA;

TOTOBHOCTb K CaAMOBBIPAKCHHUIO B PA3HBIX
BUAax MCKYCCTBa, CTPCMIJICHUC IPOSABIATH
KadyeCTBa TBOp‘IeCKOﬁ JIMYHOCTH,

Osnasnenue VHUBEPCATBHBIMU
KOMMYHUKAaTHUBHBIMHU [[eﬁCTBHSIMH :
a) oOIIeHuE:

- OCYIIECTBISITh KOMMYHHKAIIMU BO BCEX
cdepax KHU3HH;
pacmo3HaBaTh HeBepOalbHBIE CPEICTBA
o01eHNS, MIOHUMATh 3HauCHHE
COIIMANBHBIX ~ 3HAKOB,  pAaclO3HABAThH
MIPEANIOCHIIKN KOH(DIMKTHBIX CUTYallid U
CMATYaTh
KOH(IIUKTEL,
- pa3BepHYTO W JIOTWYHO M3JIaratb CBOIO
TOYKY 3p€HHS C  HCIIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB

JucuunauHapHsie:
- yMeThb pacrno3HaBaThb (U3NYECKHUE
ABJICHUS (IPOLECCH) M OOBACHATH MX Ha
OCHOBE H3YYEHHBIX 3aKOHOB:
paBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHEHHOE JABM)XEHHE, CBOOOIHOE
MaJIcHAe TeJl, IBMXKCHUE MO OKPY>KHOCTH,

HHEepPLHS, B3aHMO/ICHCTBHE Tel,
KoneOaTeIbHOS  JIBIDKCHHE, PEe30HaHC,
BOJIHOBOE JIBIDKCHUE, muddyszus,
OpOYHOBCKOE  JBH)KEHHE, CTpoeHHE
KHIKOCTeH M TBEPAbIX TeJ, WU3MEHEHHE
o0BpeMa Ten pu HarpeBaHUU

(oXJmaxJeHnn), TEINIOBOE PpaBHOBECHE,
HCTapeHne, KOHJICHCAIWs, IUIaBJICHHUE,
KPUCTAJUTU3AIMs, KHUIICHHWE, BIAXKHOCTh
BO3yXa, CBfA3b CpEeNHEHl KHHETUYEeCKON
SHEPIrUU TEIJIOBOTO ABMXKEHUS MOJIEKYI C
aOCOJIIOTHON TeMIepaTypoil, IMOBBIIICHUE
JaBJICHUSl Ta3a IIPU €ro HarpeBaHUHM B

3aKPBITOM cocye, CBSI3b  MEXIY
napameTpamu COCTOSIHUS rasa B
H30IPOIIECCax; DIIEKTPU3ALIHS Tem,

B3aMMOJICHICTBHE 3apsA0B, HarpeBaHue
MIPOBOJIHUKA C TOKOM, B3aUMOJEHCTBHE
MarHuTOB, 3JIEKTPOMArHUTHAS HWHAYKIHS,
JEHCTBHE MarHUTHOTO TI0JISI HA IPOBOIHHUK
C TOKOM U  JBWXKYIIMHCS  3aps,
9JIEKTPOMAarHUTHbIE KoJieOaHMs W BOJIHBI,
IIPSIMOJINHEHHOE PacIpOCTpPaHEHHE CBETa,
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OTpakeHue, HpeIoOMIIEHHE,
nHTepdepeHuys, nudpaxuns u
MOJSApU3aLMUsl CBeTa, MAUCIEPCHS CBETa;
¢dorosnexTpryeckuii  3QPeKT, CcBeTOBOE
JaBICHHE, BO3HUKHOBCHHE JMHEHYaToro
CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHAS U
HCKYCCTBEHHAsI PaIHOAKTHBHOCTb.

OK 07. CoeiicTBOBaThL
COXPaHEHHIO OKPYXKAIOIICH Cpelbl,
pecypcocOepeKeHro, TPUMEHSTh
3HaHHMS 00 HM3MEHEHUH KJIMMATa,
TIPHUHITUITBI OCpEKITUBOTO
MIPOU3BO/JICTBA, 3¢ dexTUBHO
JCHCTBOBaTh B YPE3BBIYAIHBIX
CUTYAIHIX

00mme:

B o6mact 5K0IIOTHYeCKOT0 BOCIIUTAHHS:
- ¢(hOpMHUPOBAHHOCTH IKOJIOTHIECKON
KYJbTYPbl, HOHUMaHUE BIUSHUS
COLIMAJIbHO-?KOHOMHUYECKHX NPOLECCOB Ha
COCTOSIHME IPUPOAHON U COLMATIBbHOMN
Cpe/ibl, OCO3HaHHUE III00aJIbHOTO
XapakTepa 9KOJIOTHYEeCKUX IpodIeM;
- IUTaHUPOBaHME M  OCYILECTBIICHHE
JNeHCTBUIl B OKpyXKarouledl cpeae Ha
OCHOBE 3HaHHA LEJed  yCTOWYMBOro
Pa3BUTHSA YEIIOBEUECTBA;
AKTHBHOE HENpUsITHE JIeHCTBUH,
MIPUHOCSLINX BPE OKpYXKaroUlel cpene;
- yMEHue MIPOTHO3UPOBATh
He6HaFOHpI/I§ITHLIe J3KOJIOTUYECKHEC
IIOCJICACTBUS NpCANIPpUHUMAEMBIX
JIeHCTBUH, IPENOTBPALLATD UX;
- pacliupeHue OIlbITa ACATCIBbHOCTHU
SKOJIOTMYECKOM  HAIpaBlICHHOCTH  Ha
OCHOBE 3HaHHH 10 (u3nKe.

JucuuniuHapHsble:
- chopMupoBaTh yMEHHS TIPUMEHATH
MONyYCHHBIE 3HAHWA M OOBSCHEHUS
yCIIOBUH MPOTEKAHUS (usndeckux
SIBJICHUA B NpUPOAE U JJs HPUHSATHUS
MPaKTUYECKUX PELIEHUN B MOBCEIHEBHOMN
KHU3HH JUIi obecriedeHus: 0e30IacHOCTH
npu oOpanieH!y ¢ OBITOBBIMU NMPHOOpaMH
u TEXHUYECKUMU YCTpOMCTBaMy,
COXpaHEHHs 3I0pPOBbS M  COONIIOJCHUS
HOPM  JKOJOTMYECKOTO IIOBEJCHHSA B
OKpYy Karouiei cpene; IIOHUMaHHE
HE00XOIUMOCTH [IPUMEHEHHUS
JOCTIDKEHUH (DM3WKH W TEXHOJOTHUH I
PpalMOHAIBLHOIO MPUPOAONOIB30BaAHUS.

JazpaboTunK

Foy
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JIMCT W3MEHEHUH
K padoueii nporpamme «PH3UKa» CENHATBHOCTH
22.02.06 Csapou4Hoe NPOU3BO/JACTBO

J5(0)
npeacenarens
No ConeprxaHne U3BMEHEHHUSI WM CChLIKA Ha [TIIK/YMC,
n/n IIPUJIAraeMbIi TEKCT U3MEHEHUS peanu3yromun

(ero)
JUCLUILINHY

IMoamuce
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