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1.IACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCHUITINHBI
«ODUBUKA»

1.1. ObsacTh npuMeHeHus1 padoueii MPoOrpaMMbl

Pabouast nmporpamma yuyeOHOW TUCUUIUIMHBI SBJISETCA YacTbIO MPOTPaMMBI
MOJATOTOBKM CHELHUAIUCTOB cpeaHero 3BeHa B coorBerctBUU ¢ PI'OC 1o
cneunanibHOCcTH 09.02.03 «IIporpammupoBaHne B KOMIIBIOTEPHBIX CUCTEMAX.

1.2. MecT0 AMCUMILIMHBI B CTPYKType OCHOBHOH NpodecCHOHAIBLHOM
o0pa3oBaTeIbHOM NMPOrpPaMMbl: JUCIUIUIMHA BXOAUT B 00IIe00pa3oBaTEIbHbBIN
y4eOHBIN LIUKIL.

1.3. Lean u 3aga4M AUCHMILVIMHBI — Tpe0OBaHMA K pe3yjabTaraM
OCBOCHMSI TUCHUILIHHBI:

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI O0YUYaIOLIUICS 10JIKEH YMETh!
—OMUCHIBaTh U OOBSACHATH (PU3MYECKHE SIBJICHUS M CBOMCTBA TEN: CBOMCTBA ra3os,
XKHUJIKOCTE W TBEPABIX TEJ; HIIEKTPOMATHUTHYIO HWHIYKIHMIO, PpacCIpOCTPaHEHUE
AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3JIy4YE€HHUE U MOIVIOMICHUE CBETA
aTroMoM; (PoTodPPeKT;

—  JleJaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAJIbHBIX JAHHBIX;

—  [PUBOJUTH NPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOACHUS U IKCIIEPUMEHT
SBJIAFOTCS. OCHOBOM ISl BBIIBMO)KCHMS THIIOTE3 M TEOPHil, MTO3BOJISIOT IIPOBEPUTH
UCTUHHOCTh TEOPETHUYECKUX BBIBOJIOB; (hHU3MUECKas TEOpHsl 1aeT BO3MOXKHOCTh
OOBSICHATH W3BECTHBIE SIBJIICHUS MPUPOJBI U Hay4HbIE (DAKTHI, MPEACKa3bIBaTh CIIe
HEU3BECTHBIE SIBJICHNUS;

—  IPUBOJUTH NMPHUMEPHI MPAKTHUUECKOTO HCIOJIb30BAHUSA (PU3NYECKUX 3HAHUM:
3aKOHOB TE€PMOJIMHAMHMKHU W 3JEKTPOJMHAMUKHU B SHEPIETHUKE; Pa3IMYHBbIX BUIOB
AIIEKTPOMArHUTHBIX W3IIYYEHUH M pa3BUTHS Paauo0 M TEIEKOMMYHMKAIUH,
KBAHTOBOM (PU3UKHU B CO3/aHUU SJEPHOIN SHEPTETUKH, J1a3€POB;

—  BOCIPUHUMMATh K HA OCHOBE IIOJYYEHHBIX 3HAHUW CaAMOCTOSITEIIBHO
oleHUBaTh HMH(pOpMamuio, comepxkainyrocs B coodmenusx CMU, Warepnere,
HAy4HO-TIOMYJISIPHBIX CTaThsX.

B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI 00YUYaIOUIUIICS TOJKEH 3HATh:

— CMBICII MOHATHN: (PU3UYECKOEe SBJIEHUE, TUIIOTE3a, 3aKOH, TEOpHUs, BELIECTBO,
B3aMMOJICCTBHE, AJIEKTPOMAarHUTHOE I0Jie, BOJIHA, (DOTOH, aTOM, aTOMHOE SpO,
VOHU3UPYIOLINE U3ITYYEHUSI.

— CMbICT (PU3MYECKUX BEJIMYUH: CHJIA, UMITYJIbC, pab0oTa, MEXaHUYeCKas SHEeprus,
BHYTPEHHSSL DHEprusi, aOCoOJIOTHAs TemIepaTypa, KOJWYECTBO  TEIUIOTHI,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl;

— cMbICT  (U3MYECKHUX  3aKOHOB  COXpPAHEHMs] JHEpPruu, HMIyJlbca U
AIIEKTPUUECKOTO  3apsiia, TEPMOJMHAMHKH, DJIEKTPOMArHUTHOW WHIYKLHWH,

dboTorddexra;



— BKJIAJ POCCUHCKHMX M 3apyO€KHBIX YYCHBIX, OKa3aBIINX HAUOOJbIIEE BIUSHUC
Ha pa3BUTHE (DU3HKHU.

1.4. KoanyecTBO 4YacoB Ha OCBOeHHE TMPOrpaMMbl Y4eOHOMH
AUCHUNIHHBI:
MaKCHMaJIbHOM y4eOHOM Harpy3ku oOyuaromierocs 254 gaca,
B TOM YHCJIE:
o0s13aTebHON ayIMTOPHOM yueOHOM Harpy3ku oOydarorierocst 169 gacos;
CaMOCTOSITEILHON paboThl 0Oyuatrorerocs 85 4acos.

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHUTIJIAHBI

2.1. O0beM yueOHOM TUCUMILIMHBI U BU/bI Y4e€0HOH padoThI

Buj yueOHOM padoThI Oodvem uacos
MaxkcuMmasibHasi yueOHasi Harpy3Ka (Bcero) 254
Oo0s13aTeIbHAS ayAUTOPHAs y4eOHAasi HATPY3Ka (BCero) 169
B TOM YHCJIE:
1ab0paTOpHBIC 3aHITHUS 28
MPAKTUYECKUE 3aHATHS 32
KOHTPOJIbHBIE PAOOTHI 4
CamocrosiTesibHasi padora o0yyarmerocs (Bcero) 85
Nrororas arrecramus B popme nuddepeHImpoBaHHOTO 3a4eTa




2.2. TemaTnyeckui NJIaH U cofep:KaHue Y4eOHOUH TUCHUIIMHBI «DU3HKA»

HaumeHoBaHue pa3jie/ioB Conep:kanue y4eOHOIro MaTepuasia, JJadopaTopHblie U MPaKTUYeCKue padoThl, O0bem | YpoBeHb
HTEM caMoCTOsITeIbHasi padoTa o0yyarmmxcs 1acoB | O0CBOCHHUS
1 2 3 4

BeejeHue ®usuka — Hayka o npupoje. Puznueckas kaptuHa mupa. Pusnka u rexuuka. Puznueckne ) 1
BEJIUYMHBI U UX U3MEPEHHUE.

Paznea 1.

MouaexyasipHas ¢pusnka 46

H TepPMOJMHAMMKA
Ocuosusie nonoxenusst MKT, ux oneitHoe o0ocHoBanue. Jud¢ysus, OpoyHOBCKOE IBUKECHHUE.
Cunbl MEXMOJIEKYIIIPHOTO B3auMOAeHCTBUS KuHeTnueckas 1 MOTeHIHaIbHasi SHEPTUS MOJIEKYII. 1
ITonsTHE O TEMIIEPATYPE U BHYTPEHHEH SHEPTUU
XapakTeprucTuka ra3000pa3HoOro CocTosiHuS BellecTBa. PasMepsl Macca MOJIEKYJI, YUCIIO
Asoranpo. Ckopocts aBmxeHus Mosiekyn. Onsit lltepHa. /laBnenue raza. MneansHslii ras. 6 1
Bakyym. OcHoBHoe ypaBuenne MKT.
AGcomoTHeIN HyNb. TepMonHaMuyeckas 1IKana TemnepaTyp. Temneparypa — Mepa cpeHei
KMHETUYECKOW SHEPTUU. Y paBHEHUE COCTOSHUS UACAIBHOTO raza. Y pasHeHue Knaitnepona — 1
Menpeneesa. M3onporiecchl 1 UX rpapuku.

Tema 1.1.

OcHOBEL MKT JlaGopaTopHas padora: 2 2
IIpoBepka 3axona bois-Mapuorra
Ipakruyeckas padora o reme «OcHoBbl MKT» 4 2
Yerubiii onpoc 1o teme «Ocuossl MKT» 2 2
CamocrosiTesibHAs padoTa 00y4arOUIUXCH !
Pemenne kaueCTBEHHBIX U PACYETHBIX 33/1a4 HA T'a30BbIC 3aKOHBI;
Pemrenue 3a1a4 Ha MOCTPOCHUE U UTEHUE IPA(UKOB H30IPOIIECCOB; 7 3
UreHue nmuTepaTyphl 0 )KU3HH 3aMedaTeNbHbIX JTroel (Mennenees, KenbBun, boitrs, Mapuorr,
apnb u gpyrue).

Tema 1.2. Buytpennss sneprusi. CriocoObl U3MepeHusl BHYTPEHHEW SHEPTUH. 6 1




OCHOBEI TCPMOANHAMUKU

Pabota raza npu n3zo6apHoM u3MeHeHUH 00bemMa. DU3NYECKUI CMBICIT MOJISIPHOM ra30BOM
nocTostHHOM. IlepBoe Havasio TepMOAMHAMUKHU. Ero npuMeHeHne K U30IIpoLeccaMm.

AnuabatHeiii mporiecc. [lpunHiun nedictBust TeroBbix asuratencii. KIIJ[ TemmoBwIX MamiuH.
XOJIOI[I/IJIBHLIG yCTaHOBKI/I. I[HISCJIBHBIG JOABUT'ATCIINU. I[BI/IFaTeHI: BHYTpeHHeI‘ (0] CFOpaHI/Iﬂ.

HeoOpaTtumocTs TemnoBsIX npolieccoB. Bropoe Hayaio TepMOIMHAMUKH.

IIpakTnyeckas padora no reme «OCHOBBI TEPMOJUHAMUKH »

YcrHblit onpoc 110 TeMe «OCHOBBI TEPMOIMHAMUKI

CamocrosiTesqibHAsi padoTa 00yYAKOIIUXCS:

Pemenuie 3a1a4 ¢ UCMOJIb30BaHUEM TIEPBOTO HAYalla TEPMOJIMHAMUKH;, Ha PacueT padoThl raza mpu
1300apHOM IpolIecce; Ha COCTaBJICHHUE YPaBHEHHUS TEIUIOBOTO OajaHca MPU HaArpeBaHUU U
OXJIAXKJICHUH;

UreHue nuTepaTypsl 0 )KU3HU 3aMedaTenbHbIx oaei (KapHo).

2Tema 1.3.
ArperaTHbl€ COCTOSTHUS
BellecTBa U (ha3oBbie
MIEPEXOIBI.

®a3za u ¢a3zosble nepexosl. [lonsTHe 0 MapooOdpazoBaHUM U KOHJeHcauu. Vcnapenue.
VnenpHas TeruioTa napoodpazoBanus. HackImeHHbIN ap U ero CBOMCTBA.

Brnaxxnocts Bo3nyxa. Touka pocsl. [IpuOops! 1151 onpeiesieHus BIaXXKHOCTH BO3/1yXa.
Kunenune. Kputnueckoe cocrosiuue BemiectBa. CokKMKEHUE Ta30B.

XapakTepucTuka ;KUAKoro BemecTsa. bimkauil nopsinok. [loBepxHocTHOE HaTsKEHNE
CmauuBanue. KanwisipHble sIBI€HUS B TPUPOJIE, OBITY U TEXHUKE.

Kpucrannnueckoe cocrosinue Bemectsa. Jlanbauil nopsaok. Tumnsl cBsizeld B kpuctaiax. Buast
KPUCTAJUIMYECKUX CTPYKTYp. TernmoBoe pacimpeHue TBEpIbIX TEN.

[MnaBnenue u kpucramumzanus. 3MeHeHne TUIOTHOCTH ¥ 00beMa MPH IJIABICHUH U
KpUCTAJIIM3alMU. 3aBUCUMOCTb TEMIIEPATYPhI IJIABJICHUS OT JaBJICHUSI.
Mexanudeckne CBOMCTBa TBEPABIX Tell. 3akoH ['yka.
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JlabopaTopHbie padoThI:

OmnpeneneHne BIaXXHOCTH BO3IyXa

Onpenenenne K03 UITUEHTA TOBEPXHOCTHOTO HATSDKCHUS KHUIKOCTH
Onpenencaue k03 UIIMEHTA TEIJIOBOTO PaCIIUPEHUS Tea




HpaKTI/I‘leCKaﬂ paﬁoTa 10 TEMC ((AFpeFaTHLIe COCTOsAHUA BECIICCTBA U (1)8_3OBBIC nepexoabn»

YcTHbI onpoc 110 TeMe «ArperaTHble COCTOSIHUS BEIIECTBA U (Pa30BbIE MEPEXOAbI»

CamocrosiTesibHAas pa0oTa 00y4arOIINXCH:

Pemenue 3a1a4 Ha onpeesieHre OTHOCUTENBHOM BIa)KHOCTH BO3/yXa.

Perienue 3a1a4 Ha COCTaBJICHUE YpaBHEHUs TEIJIOBOTO OajlaHca ¢ y4eToM (pa30BbIX EPEX0/I0B.
[ToaroroBka pedeparon no Temam: «Kuakue Kkpuctamiby, «KanwispHble sIBISHUS B IPUPOE
OBITY M TeXHUKE», « TerioBoe pacupeHne B IPUPOIE U TEXHUKEY.
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Paspean 2.
DJIeKTPOAMHAMHUKA

62

Tema 2.1.
DNEKTPUUYECKOE TI0JIE.

DneKkTpu3aIys Tej. DIeKTPUUECKUi 3apsil. 3aKoH coXpaHeHus 3apsiaa. Bzaumonelicteue
TOUEYHBIX 3apsA10B. 3akoH KynoHna. DnekTpuueckast oCTOSHHAS.

Onexrpuueckoe noje. HanpsykeHHOCTD asiekTpuyeckoro nois. [IpuHiun cynepno3uuuu nose.
I'padnueckoe n3obpaxkenue noneit. OgHOPOIHOE NEKTpUUECcKoe rnose. Pabora o nepeMenieHuo
3apsijia, coBeplaeMas CHJIaMH JIEKTPUUECKOro MoJisl.

[Totenuunan. PasHocTs noteHnuanos. CBsi3b HANPSYKEHHOCTHU 3JIEKTPUUECKOTO MOJIS C
HanpspkeHueM. [IpoBOTHUKY U AMAIEKTPUKY B DJIEKTPUUECKOM TIOJIE.

DNeKTPOEeMKOCTh NMPOBOIHNKA. KOH/IEHCAaTOPhI, UX COeAMHEHUS. DHEPTUs AIEKTPUIECKOTO OIS
3apsHKEHHOI0 KOHAECHCATOPA.

IIpakTnyeckas padora no remMe «JESKTPUIECKOE MOTIE»

YCTHBIH ONPOC 10 TeME «DNEKTPUUECKOE TT0JIE»

CamocTosiTesbHasi padoTa 00y4arOIUXCS:

Pemenue 3agaun Ha NpUMEHEHHE 3aKOHA COXpaHEHMs 3apsaa, 3akoHa Kyiona, mpuHOuna
CYIEpPHO3UIMU TOJIeH; Ha ABM)KEHHUE M PAaBHOBECHE 3apSKEHHBIX YACTHIl B 3JIEKTPUUECKOM IOJIE;
Ha pacyeT HaNpsHKEHHOCTH, MOTEHIMaNa, HaNpsDKEHUs, paboThl AJNEKTPUYECKOro  IOJI,
ANEKTPUYECKON EMKOCTH, SHEPTUHU AIIEKTPUUECKOTO MOJIS.

UreHune nurepaTypsl 0 )KU3HU 3aMedarenbHblx moaen (1. Kynon).

N3yuenne BonpocoB 00 3JIEKTPUUECKUX SBJICHUSIX B IPUPOJIE.




[ToaroroBka pedepatoB: «DNEKTpUUECKHUE SIBICHUS U )KUBas IPUPOJIAY.

Tema 2.2.
3aKOHBI ITOCTOSHHOTO
TOKA.

®dusznyeckrue OCHOBBI MPOBOAUMOCTH MeETa/UIOB. [IOCTOSHHBI TOK W €ro XapaKTEPHUCTHKH.
VYcnoBus, He0OX0oauMbIe JIJ1s1 BO3HUKHOBEHMS Toka. DJIC.

3akoH Owma js ydactka nenu. ConpoTHBieHHE. 3aBUCHMOCTb CONPOTHUBIIEHUS PE3UCTOPA OT
temneparypsl. [locienoBarenpbHoe U NapauIeIbHOE COENHEHNE TIPOBOIHUKOB.

3akon Oma i ostHo# 1enu. CoelMHEeHNE UICTOYHUKOB TOKA B OaTapero.
Pabora 1 momHoCTh TOKa. TemtoBoe aeiicTBue Toka. 3akoH Jxoymnsa-JIenmna.

JlaGopaTopHbie padoThI:

Omnpenenenne TeMiiepaTypHoro ko3 duimenTa conpoTUBICHUS MEIN

OmnpeneneHue yaenbpHOrO COMPOTUBIEHUS TPOBOAHUKA

Omnpenenenne DJ[C 1 BHYyTPEHHETO CONMPOTUBICHUS UCTOUHHUKA TOKA

HccnenoBanue 3aBUCUMOCTH MOIIHOCTH, MOTPEOIsieMOM TaMIION HaKaJTuBaHUsL, OT HANPsHKEHUS
Ha ee 3a)KnMax

W3yuenne napaaienbHOro U MOCIeJ0BATEIbHOIO COETUHEHUS IPOBOJHUKOB
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IIpakTnyeckas padora 1o TeMe «3aKOHbI IOCTOSIHHOTO TOKa»

KOHTpOJ’IbHaH paﬁoTa 10 TeMe «3aKOHBI IIOCTOSHHOI'O TOKA»

CamocrosiTesibHAs pa0oTa 00y4arOIIUXCH:

Pemenue 3amaum ¢ wucrosib3oBaHueM (GOPMYJ 3aBUCUMOCTH COINPOTUBIICHHUS MPOBOJHUKA OT
TEMIEPATyphl; OT pa3MEepPOB M MaTepHalia IPOBOAHUKA; (GOpMys pabOTHI U MOIIIHOCTH TOKA.
Pacuersl »neKTpUYECKUX IEMe MpU Pa3IMYHBIX CHOCO0aX COEAUWHEHUs TOTpeduTeNne u
HMCTOYHHMKOB TOKA C UCIOJIb30BaHUEM 3aKOHOB OMa /JI y4acTKa U MOJHOM 1enH.

[TogroroBka  pedeparoB:  «CBepXmpoBOAUMOCTEY,  «CBEPXMPOBOAHUKA C  BBICOKUMH
KPUTUYECKUMU TeMIIEpaTypaMm.
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Tema 2.3.

DneKTpUUYECKUil TOK B
Pa3IUYHBIX Cpefiax.

ONEeKTpUUECKU TOK B JJIEKTPOJIMTAX. 3akoH dJjekrpoiusa. OnpeneneHue BEITUUYUHBI
JIEKTPOHHOr O 3apsaa. [IpuMenenue iekrponnsa. I'anbBaHndeckue 3JeMeHTbl. AKKYMYJISITOPBI.

DneKTpuyeckuii ToK B razax. CamMoCTOATENbHBI U HECAaMOCTOATENbHBIN pa3psiabl. llonsTtue o
J1a3Me.

DneKTpUUECKUil TOK B BaKyyMme. TepMOaJIeKTpOHHAs SMuccusl. BakyyMHbIN a1oA. DJIEKTPOHHBIE
IIyYKHU, UX CBOIMCTBA U IPUMEHEHHUE. DIEKTPOHHO-Ty4YeBasl TpyOKa.

DONEeKTpUYeCKUid TOK B MOJYHOPOBOJHUKAX. OJIEKTPONPOBOAHOCTh IOJIYHNPOBOAHUKOB U €€
3aBUCUMOCTh OT TeMIepaTypbl M ocBelleHHOCTH. COOCTBEHHass M NpPUMECHas MPOBOAUMOCTh
MIOJIYIIPOBOJIHUKOB. DJIEKTPOHHO-/IbIPOUHbIil nepexo. [loaynpoBoguukoBeiil quoa. TpaH3ucrop.




[IpuMeHeHne noaynpoBOIHUKOBEIX TPHOOPOB.

IIpakTnuyeckasi padora no Teme «DIEKTPUUYECKHH TOK B Pa3IMYHBIX CPEAAX»

YcTHbI# onpoc 110 TeMe «DIEKTPUUYECKUIN TOK B Pa3IMYHBIX CPElax»

CamocTosiTesibHasi padoTa 00yyarouuXxcs:

Pemenre 3amay Ha 3aKOHBI AIIEKTPOIIU3A.

Pemenne kadectBeHHbIX 3a1a4y no temaM: «Tok B razax», «Tok B momynpoBoaHukax», «Tok B
BaKyyMe».

N3ydenne mpruMeHEeHHS T1a3Mbl U TPO30BBIX SIBJICHUI.

[Toaroroska pedepaton: «O06pabOTKa METAIIOB AJEKTPUICCKUM PA3PIIOMY.

3Tema 2.4.
MaruutHoe 1oJe.

OTtkpblTHE MarHUTHOro mnossd. MarHutHas WHAYKOMA. Mar"sutHas IOCTOSIHHAsi, MAarHUTHAast
IIPOHULIAEMOCTH cpenbl. HanpskeHHOCTh MarHUTHOTO nosist. CBsA3b HHAYKIHUH C HAIIPSHKEHHOCTBIO
MarHuTHOro noss. I'paduueckoe n300pakeHre MarHUTHBIX TOJIEH.

JleficTBe MAarHMTHOTO TOJisi HAa MPOBOJHUK C TOKOM. 3akoH Amriepa. /lelicTBre MarHUTHOTO
noJtst Ha BroKytuiics 3apsan. Cuna Jlopenna.

MarunuTHsbIi TOTOK. PaboTa mo nepemerieHnto mpoBOIHUKA C TOKOM B MAarHUTHOM TIOJIE.
MaruutHsle cBOMCTBA BEIIECTBA.

IIpakTnyeckas padorta o reme «MarHuTHOE MOJIEY.

CamocrosiTesibHas pa0oTa 00y4arOUIUXCH:

Pemenne 3amau Ha pacuer cuibl Amnepa, MarHMTHOM MHAYKLIMH, MAarHUTHOTO TIOTOKA,
MargsuTHOTO MOMCEHTA, CHIIBI HopeHua, pa6OTLI mo mepeMCIICHHUIO IIPOBOAHHKA C TOKOM B
MarHuTHOM TOJIE.

[ToaroroBka pedepara «MarHuTHOE TOJIE 3EMITH.

W3yuenune Bonpoca 0 MPUMEHEHHUH MAarHUTHBIX MaTepUaJIOB.

Tema 2.5
DJIEKTpOMarHuTHast
WHIYKIUS.

DnekTpoMarauTHast MHAYKIUs. OnbiTel @apazaes. 3aKoH AIEKTPOMArHUTHOW MHAYKIUU. [IpaBuio
Jlenna.

Camounnnykuus. UaaykrusHocTs. 9J1C caMOMHAYKIMU. DHEPTUs MarHUTHOTO ITOJISL.
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IIpakTnyeckas padora 1o reme «JIEKTPOMATHUTHASI MHITYKIIUS.

KountpoabHnas padora no remam « MarHuTHOE 1oJjie. DIEKTPOMArHUTHAS UHTYKIIHS 2
CamocTosiTesibHasi padoTa 00yYaOUIuXCs:
Pemenue 3a1a4 ¢ MCmosib30BaHUEM 3aKOHA AJIEKTPOMArHUTHOW UHIIYKIIMHA M DHEPTUH MarHUTHOTO 4
OJIS.
UreHue nutepaTypsl 0 )KU3HU 3aMedaTenbHbIX moaen (Dapaxeit, JIenn).
Pa3nen 3. 38
KoJsie6anusi ¥ BOJIHBI
KonebarenpHoe nBmxkeHHe. ['apMOHWYECKHE KoleOaHUS W WX XapaKTEPUCTUKH. Y paBHEHUE
rapMoHuueckoro kosnebanus. IlpeBpamieHne dSHEpruud TMPU  KOJEOATEIBHOM  JIBHDKCHHH.
CBoOoaHbIC U BBIHYKICHHBIE KOJleOanus. Pe3oHanc. 4
Tema 3.1. Pacnipoctpanenue konebanuii B ympyroil cpeie. BOMHBI M MX XapakTEepUCTUKHU. YpaBHEHUE
Mexanuueckue KkoieOaHUS | miockoit BOHBL. CTOSYHE BOJHBL
M BOJIHEI.
CamocTosiTesbHasi padoTa 00y4arOIUXCS:
Pemenne 3a1ay Ha HaXOXKACHHUE TAPAMETPOB KOJIEOATEIHLHOTO TBUKCHHSL. 2
N3yuenune BOmpocoB 00 y4eTe SABICHUS MEXaHUIECKOTO PE30HAHCA U €T0 IPUMEHEHUH.
CBoOoaHbBIC 2JIEKTPOMArHUTHBIC KOJIeOaHUs B KOHTYpe. [IpeBpaiennue sHepruu B KojaedaTeIbHOM
koHType. COOCTBEHHasi 4acToTa KoJieOaHU B KOHType. 3aTyXaHHe IJIEKTPUUYECKUX KoieOaHUi.
ABTtokosiebanus. ['eHepaTop He3aTyxarImux KoJIeOaHuii Ha TPAH3UCTOPE.
[Tepemennbiii Tok. MHAYKIMOHHBIN TeHepaTop JleicTByroImMEe 3HAYEHUS TOKA U HANPSKEHUS
NHIyKTUBHOCT M €MKOCTh B ILIE€MU MEPEeMEHHOro Toka 3akoH OMa s yyacTka Uenu
Tema 3.2. MepeEMEHHOTO ToKa. MOITHOCTh TepeMeHHOTro Toka. [IpeoOpa3oBaHuEe MEPEMEHHOTO TOKA. 6
DNEeKTPOMArHUTHBIE Tpauchopmarop. [lepenada u pacnpeneneHue SICKTPOIHEPTHH.
KoJIeOAHMS U BOJIHEI.
OnextpomaruutHoe moje. [loctynatsl MakcBemuia. DIeKTpOMarHUTHBIE BOJIHBL. OTKPBITHII
KojeOaTenbHbI KOHTYp. CBOWCTBa SJEKTPOMArHUTHBIX BOJH. DHEPrus SIEKTPOMArHHUTHOTO
nioisi. dusnveckrne OCHOBBI PAUOCBI3U. AMIUIUTYAHAS MOIYJSAIus. JleTeKTupoBaHUeE.
IIpakTnyeckasi padora no teme «IEKTPOMArHUTHBIE KOJIEOAHHs U BOJTHBI 4
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YcTHbli OImpoC 110 TEME ((aﬂeKTpOMaFHI/ITHLIC KOJICOAHMS U BOJHED)

CamocrosiTesibHas pa0oTa 00y4arOIINXCH:
Pemenne 3amay  Ha ompeneneHuWe TEpHOJAa  AJEKTPOMArHUTHBIX — KoJeOaHWid, JJTUHBI
3JIEKTPOMArHUTHOM BOJIHBI, TApaMETPOB KOJEOATEIILHOTO KOHTYpa; Ha ONpe/eIeHue eMKOCTHOIO

U MHAYKTUBHOTO COIIPOTUBJIEHMM C UCHOJIb30BaHMEM 3akoHa Oma g ydacTKa LEnu 6
MIEPEMEHHOT0 TOKA.
UreHue nuTepaTypsl 0 )KU3HU 3aMedaTeNbHbIX Jroaei (Makcsen).
ITonroroBka pedepatoB: « DNEKTPUIECTBO U TETIION.
OcHoBsl (hoTromerpun. CBETOBO# MOTOK U OCBelIeHHOCTh. CHila cBeTa.
DnekTpoMarHuTHas npupona cseta. CkopocTh cBeta. [Ipunuumn ['toiirenca. 3akOHbI OTPAXKEHUS U
npesomiieHus: cBeTa. @U3NYECKUI CMBICH MOKa3aTens npenomieHus. [lonHoe oTpakeHue cBera.
Jlunzel. [Toctpoenune n3o0pakeHuii B TMH3aX. ONTHYECKUE MPUOOPHI
KorepentHocTs W MOHOXpOMaTHYHOCTH cBeTa. WHTepdepenmus cera. Kompma Herorona.
WuTtepdepenius B TOHKHUX TUICHKAX. 10
Hudpakius ceera. JAudpakuys Ha MIETU B MapayieNbHbIX JIydax U Ha JU(QPaKIMOHHON pelleTKe.
[Tonspuzanus ceera

Tema 3.3 Hucnepcusi cBeta. Pasnmokenume Oemoro cBera mpum3moi. [[Bera Tenm. Buasl crnekTpos.

- Crnexrpockonbl. CIeKTpalbHbIN aHAIH3.
BosiHoBas onTuka.

[lkana 5JIEKTPOMArHUTHOTO W3Iy4YeHHUs. YIbTpaduoieToBoe W HWHPpPAKpacHOE H3IyUYCHHUE.
PentrenoBckue nyuu. [TapaukoBsiii ekt
JlaGopaTtopHbie padoThbI:
OrnpezeneHre noka3aTessi NPeJIOMIICHHS CTeKIa
Omnpenenenne (HOKYCHOTO PACCTOSTHUS JIMH3bI 8

N3mepenue NMHBI CBETOBOW BOJIHBI C MTOMOIIBIO JU(PPAKIIHOHHON PEIIETKH
HabGmronenue crutonrHoro 1 JIMHEWYaToro CIEeKTPOB

IIpakTnyeckas padora o reme «BoaHOBast onTHKa»

YcrHbil onpoc 110 TeMe « BonHoBast ONTHKa»
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CamocrosiTesibHas pa0oTa 00y4arOUIUXCH:

Pemenune 3amau Ha ompeaeneHUE 3aBUCUMOCTH MEXKIY JUIMHOM BOJIHBI M 4YacTOTOM
3JIEKTPOMArHUTHBIX KOJIEOAHUM; 3a/layu C MCHOJIb30BAaHUEM 3aKOHOB OTPAXKEHUS U MPEIOMIICHUS
CBeTa; Ha omnpe/eneHrne (POKYCHOrO PACCTOSTHUS JIMH3bI U ONTHYECKOMN CHUJIIBI IMH3BI.

Pemenwe 3anay ¢ ucnosib3oBanueM (GOpMyIIbl TUQPAKIIMOHHON PEIISTKH.

Pemennie kauecTBEHHBIX 3a7jad C MCIOJIb30BAaHUEM TMOHATUI HHTEephEepeHUnd, AUPpakinu,
JUCIIEPCUU CBETOBBIX BOJIH.

N3ydyeHnne  mpakTUYECKOr0  HUCHOJB30BaHUS  YJIbTPadUOIETOBOrO,  PEHTTEHOBCKOTO U
MH(PPAKPACHOTO U3ITyUCHHA.

[ToaroroBka pedeparoB: «Jlyam X» (00 OTKPBHITUM PEHTTEHOBCKUX Jyuei), «Hayka uurtaer
HEBUIUMBIC JTy4r» (00 MCIONB30BaHUH YIHTPA(HOIETOBOTO U HHPPAKPACHOTO U3ITYUCHHIA).

11

Pasnean 4.
CTtpoeHue aToma u
KBAaHTOBasA pu3uka

22

Tema 4.1.

KBanroBas onTuka.

KBanrtoBas runoresa [1nanka. KBantoBas npupoaa cBeta. DHeprusi u uMIyibe hoToHa. J[aBnenue
cBera. OnbiTe! JleOenesa. XuMuuyeckoe NEHCTBUE CBETA.

Buaemanii  poroaddexr. OmpbiTel CroneroBa. 3akoHbl BHemHero ¢otodddekra. YpaBHeHHE
Onnmreitna ans  gorospdexkra Buyrpennuit dororddexr. Ilpumenenune ¢orosrddexra B
TexHuke. DorornemMeHThl ¢ BHEmMHUM (oTodpdekToM, ¢ BHYTpeHHUM (oTodPdheKrToM,
(hOTOPE3UCTOPHI.

IIpakTnyeckas padorta o reme «KBaHTOBasI ONTHKAY

YcrHubiid onpoc o teme «KBaHToBas onTuka»

CamocTosiTesibHasi padoTa 00yYalOUIUXCs:

Pemenne 3amau ¢ wucnosb3oBanueM ¢Gopmyasl [lmanka W ypaBHEHUS DOWHINTEHHaA IS
dotorddekra; 3a1a4 Ha HAXOXKICHNUE MACChl U UMITyJbca (POTOHA.

UteHue nmuTepaTyphl O )KU3HH 3aMedaTeNbHbIX Jroaei (M. [1nank).

Tema 4.2.
dusuka atoMa U aTOMHOT'O

szpa.

Mopgens atoma Pezepdopna-bopa. Yposuu sHeprun B arome. M3mydeHue u morioneHne YHEPTUun
atoMoM. lIponcxokneHue CHEKTpOB MCIIyCKaHUs M IIOIJIOIIEHUS Ha OCHOBE Teopuu bopa.
KBaHTOBBIE reHepaTOphl. JIFOMUHECHIEHIINS.
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OKCIEPUMEHTAIbHbIE ~ METOAbl  PEruCTpallMM  3apsDKEHHBIX — 4acTHl.  EcrecTBeHHas
PaaMOAKTUBHOCTh. 3aKOH paJMOaKTUBHOrO pacnaaa. buosnorndeckoe AeiCTBUE paguOAKTUBHOIO
W3JTyYCHHS.

OtkpsiTHe HeHTpoHA. COCTaB aTOMHOTO siipa. SAepHbIE CUIIbl. DHEPIUs CBSI3M AaTOMHBIX SIAEP.
OOmue cBenaeHUss 00 SIEMEHTAPHBIX YaCTUIAX. AHTHUYACTUIBL. B3auMHBIC MpeBpaICHUS
BEIIECTBA U MOJIS.

Jlenenue TspKENbIX aTOMHBIX sanep. Llemnas peakius aeneHus. Snepusiii peakrop. [lomyuenue u
MIPUMEHEHUE PAJMOAKTUBHBIX U30TOMOB. [lepcrieKTUBBI pa3BUTHS SIACPHON YHEPTETUKH.
TepMosiiepHbIii CHHTE3 W YCJIOBHUS €r0 OCYIIECTBICHUA. bamaHc sHepruil mpu TepMOsIEPHBIX
peaKIusX.

JlaGopaTopHass padorta

2
N3ydeHnne TpekoB 3apsKEHHBIX YaCTUI] 10 TOTOBBIM (hoTorpadusim
IIpakTyeckas pabdora 1o reme «Pu3nKa aToma U aTOMHOTO SIAPa» 2
YcTHBIN Onpoc U camMocTosITeIbHAsA padoTa 1o Teme «du3uka aToMa U aTOMHOTO sIIpay 2
CamocrosiTesibHAs padoTa 00y4aIOIINXCH:
Pemenue 3amad Ha MCMONB30BaHME 3aKOHA PAIMOAKTUBHOTO paclajia; Ha pacyer JedeKTa Macchl
Y DHEPIHMH CBS3U aTOMHBIX SIEP; HA COCTaBICHUE YPABHEHUN SJCPHBIX PEAKIIUMN.
N3yuenne 6MOIOrMYECKOTro ASUCTBHS PaJIMOAKTUBHOTO U3ITyUSHHS. 8
PacueT sHEepreTHuecKoro BbIXo1a TEPMOSIEPHON PEAKIUH.
N3yuenne BOMpoCOB, CBSI3aHHBIX C MPOOJIEMON YIIPaBICHHS TEPMOSICPHOI PEaKIIHH.
UteHue nmuTepaTyphl 0 )KU3HH 3aMedaTenbHbIX JTroaei (Pesepdopa, bop).
Bcero: 254

JList XapaKTepUCTUKH YPOBHSI OCBOCHHSI Y4€OHOTO MaTepHralia UCIIOIb3YIOTCS ClIeAyIoIre 0003HAYCHHUS

1. — o3HaKOMUTENBHBIN (y3HABAHHE PaHEE U3YUYEHHBIX 00OBEKTOB, CBOMCTR);

2. — PenpOAYKTUBHBIN (BBIIOIHEHUE JIEATEILHOCTH 110 00pa3Ily, HHCTPYKLUH WM O]l PYKOBOACTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHKUE U CAMOCTOSITEIILHOE BBIITOJHEHHE ICATEIEHOCTH, PEIIEHUE MTPOOJIEMHBIX 33]1a4)
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3. YCJIOBUSA PEAJIMBALIIUUA ITPOTI'PAMMBI ANCIHATIJIMHBI

3.1. TpeGoBanusi K MHHUMAJIBLHOMY  MAaTEePUAIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzauusi mporpamMmbl JHUCHUIUIMHBI TpeOyeT Haiauuus ydyeOHoro kaOuHera-
naboparopuu U3UKHU.

O6opynoBaHue yueOHOTO KaOMHETa:

- IOCA/I0YHBIE MECTa MO KOJMYECTBY 00YyUaIOITUXCS;

- pabodee MecTo Mperno aBaTels;

- KOMITJICKT Y4eOHHUKOB, 33JJAYHUKOB, Y4€OHO-HATIISTHBIX TocoOuii «Du3ukay.

Texauueckue cpeacTBa 00ydeHUs:
- KOMIIBIOTEP U MYJIbTUMEUA TPOEKTOP.

O6opynoBanue nabopaTopuu U paboInx MecT JabopaTOpHUu:
IUTaKaThl MO pasjenaMm «MonekyisapHas (U3MKa W TepMOJAMHAMHKA», «OCHOBBI
aJIeKTpoIMHaMuKay, «Konebanus u BoaHbDy, «KBaHTOBas (hU3HKAY.

O6opynoBaHue Juisl JaOOPaTOPHBIX PaboT:
Croubl 1ab0OpaTopHbIE CO CTEHIAMHU
[IIk0IBHBIN 3IEKTPOPACTIPEACTUTEIILHBIN AT
MUKpOKaNbKYJISITOPBI

MuxkpoamnepmeTpsl

BoasTmeTpst M-367

MuxkpomeTtpsl

Bonbsrmerpst 3-42

JInnzer Ne2

. IlITaTuBbI

10.ITpubops! o poroMeTpun

11.T1cuxpomeTpsl

12 . MunnuamnepmeTpsl M-503, M-45

13.Beckl yueHnueckue

14.Pa3HoBechl

15.bropetku

16.CrexnsgHHBIC TPYOKH, 3alIassHHBIC ¢ OJHOTO KOHIIA
17.CTexIIaHHBIE COCY/IbI

18.BoasT™meTpsl 2-378

19.PeocTaThl

20.BonsT™eTpsr M-367

21.TTpubops! nns onpenencHus Ko3hGUIMEHTa THHEHHOTO PACIIIUPEHUS
22 .naaukarop NY-10

23.Habop xoHIeHCATOPOB

24 TTpubop «Crextp-1»

ocoNOR~LODPE



25.11pu3mbl IPSIMOTO 3pEHUS
26.Moct MMB

27 .11luTok 1abopaTopHBIN
28.CexyHI0MepHI

O06opynoBaHue IS IEMOHCTPAITMOHHBIX OIBITOB:
1. IpubGop JII-209 (;1yu Jlazepa)
DOTOIEMEHT KPEMHUEBBIN

KonaencaTop nepeMeHHO# eMKOCTH
YHUBEpCAIBHBIA TPOEKIIUOHHBIN amnmapar
Brimpsimurens BC-24

Karymka npoccenbHas

OcBeruTenb s TEHEBOW MPOSKITUU
CreKTpocKOIl AByXTpYOHBIN

. Bartmetp J1-522

10.Katymka Tomcona

11.baporpad

12.2nexkTpoaBUTaTEh YHUBEPCATHHBIN
13.BonbsrmeTp 3-30

14 MuUKpoMeTp T1eMOHCTPAITMOHHBIH
15.KoMmiekT u3MepuTeabHbIX TPHOOPOB
16.Mukpockon OMOJIOTUYECKUN YIIPOIIEHHBIH
17.Ocuumnorpad

18.T'enepatop YKB

19.0mmetp M57]1

20.Hacoc KomoBckoro

21.Crabunuzatop

22.T'anpbBaHOMETD

23.BonsT™eTp M-45

24. Amnepmetp 2-59

25.Jlamna gyroBas

26.BonHoBas BaHHA

27 .Ilpubop st onpeneneHust BUI0B AedopMarimii
28.Hacoc BakyyMHbIH

29. ABoMeTp

30.BomsTmerp M-4200

31.TepmocTonOuk

32.Cuetunk ['efirepa

33.Anbda-kamepa

34. TepMoMeTp Ha TEPMOCOIIPOTUBIICHUH
35.9nekrpodopHas MalmHa

36.DoToperne

37.1Tpubop 1t MOTYJISAIIAH KOJIeOaHUH
38.Kitou Mop3e yueOHbIi

©CoOoNOhWLDN
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39.barapes koHeHcaTOpHAas
40.1lenTpobesxHast MarnHa
41.KoHaeHCaIMOHHBI TUTPOMETP
42.AstoTpanchopmarop JIATP
43.MukpoMaHOMET]p

44 . YactoTomep

45.TIpubop 1uist U3ydeHHsl IEKTPOMArHUTHBIX BOJIH
46. Amnepmetp M-362

47.CrnexTpoCcKOIl OAHOTPYOHBIH

48.Y cunurenab HU3KOM YaCTOThI
49.TIpu3mbl TpeXrpaHHbIC

50.BonpT™MeTp AEMOHCTpAIIMOHHBIH
51.0nexrpomerp bpayHna
52.1IpeobpazoBareinb pa3psIHbIA

53.Hab6op no untephepeHnn U AUPpaKkiuu
54. TpyOka ¢ IByMsl 3JIEKTPOIaMU
55.Mara3zuH conpotuiieHnit P-55

56. Anmapar TenerpadHbrit

57.JIrokemeTp

58.Ctpobockon

59.Peoxopn mabopaTopHbIi

60. DunsTpsr YO

61.JIamma JroMHUHECIIEHTHAS
62.TepmoMeTp TEMOHCTPAIIMOHHBII
63.I'eneparop cUrHagIOB 3BYKOBOW YaCTOTHI
64.Karymka Pymxopda

65.Habop moxynpoBOAHHKOB

TexHuueckue cpecTBa 00yYEHUS:
Jnanpoexrop yHusepcanbHbiii JII1

3.2. UudgopmannoHHoe odecnievyeHne o0yueHust

Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3AaHuii, HWHTepHeT-pecypcos,
JAOIOJIHUTEJIbHOM JIUTEPATYPhI

OCHOBHBIE HCTOYHUKH:

1. Munckuit A.A., I'pakoBckuii I'. 1., ®uszuka (y4yeOHUK s CTYJICHTOB
YUpeXACHUN cpeaHero mnpodeccuoHaibHoro odpaszoBanusi), M.: ®OPYM:
NH®PA-M, 2008.

2. ImutpueBa B. @®. ®uszuka (yueOHUK [UIsi CTYAEHTOB O0O0Opa30BaTEIbHBIX
yupexaeHul cpeaHero npodeccuoHanbHoro oopazosanus), M.: U3garenbckuit
HEeHTp «Axkanemus», 2012.

3. I'magkosa P. A., lHogukor ®. C. 3amaun 1 BOmpockl 1o ¢usuke: Y4ed.mocoo.:

s ccyzoB / Tlon pen. P. A. I'magkooii, M.: DU3MATIIUT, 2006.
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JlonoJIHUTENbHBIE HICTOUYHUKMU:

1. XKnmanos JI. C., XKnganos I'. JI., ®usuka (yueOHHUK I CPEIHHUX CICIIHAIBHBIX
y4eOHbIX 3aBefieHui ), M, Bricias mkoia, 1984.

2. oumykoBa P. A., PykoBOACTBO TO MPOBEIEHHUIO JIAOOPATOPHBIX PAbOT TI0
bu3KKe Uil CpeIHUX CHeHaIbHBIX YUeOHBIX 3aBefeHuil, M, Boicmas mikoina,
1988.

3. Meroauka mnpenogaBaHus (UMK B CPEIHUX CHEIUAIbHBIX YYEOHBIX
3aBelieHusX, oj pea. A. A. ITunckoro, I1. . Camoitnenko, M Beiciias mikoia,
1986.

4. PsabosonoB I'. U., Camoitnenko Il. U., Oropognukosa E. U., Ilnanupoanue
yueOHoro mpoiiecca 1o ¢usuke, M, Beicmias mkomna, 1991.

5. Kabapaun O. @., ®usuka (cnpaBoyHble MaTepHasbl, y4eOHOE TOCOOHe st
yuamuxcsi), M, I[Ipoceemenue, 1991.

6. Xopomaun C. A., JI[eMOHCTpaIIMOHHBIN SKCIEPUMEHT MO (PU3UKE B MIKOJIAX U
KJlaccaXx ¢ YIJIyOJEHHBIM HM3y4YeHUEM IMpeaMera (KHUTa s yuuTens), M,
[Ipocsemenue, 1994.

7. JIeMOHCTpallMOHHBIN SKCHEPUMEHT MO (PU3MKE B CTapIUIMX KJilaccax CpeaHei
IIKOJBI, 4. 2 OJEeKTPUYECTBO, ONTHKa U ¢u3uka aroma (mocobue s
yuuteneit), mox pea. A. A. Ilokposckoro, M, [IpocBemienue, 1968.

8. Tpodumona T.II., IlaBmosa 3. I'., COopHuUK 3amady 1O Kypcy (HU3UKHU C
pemenusmu, M, Bricias mikosa, 1999.

9. Mapemmiea C. C, Yekynmaes M. A., Mertoauyeckue peKOMEHAAIMH TIO
OpraHu3allii TECTOBOTO KOHTPOJIS 3HAHUN yYaIIUXCs TEXHUKYMOB IO (hU3UKE,
HHWUMHTH, 1988

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
T CTMTLIAHBI

Kontpons u  omeHka  pe3ysibTaTOB OCBOCHHUS  JUCIHILIAHBI
OCYIIECTBIISIETCA MPENOAaBaTeEM B IPOIECCE MPOBEICHUS IMPAKTUUYECKUX
3aHATAA HW  J1aOOpaTOpHBIX pPabOT, TECTHUPOBAHHUS, a TaKKE BBIIOJHEHUS
0Oy4YaromMMUMUCS WHIUBUIYTBHBIX 3aIaHUH, IPOCKTOB, UCCIIETOBAHUM.

Pe3yabTaThl 00yyeHHs @opMbI 1 METOAbI KOHTPOJISI H OLIEeHKH
(0CBOEHHBbIE YMEHHUs1, YCBOCHHbIE 3HAHNS) pe3yabTaToB 00y4eHH sl
Ymenns:

ONMHUCHIBAT M OOBSICHATHL  (uU3HYeCKHe
SIBJICHUSI W CBOWCTBAa TeJ: CBOKCTBA Ta3oB,
KHUIAKOCTEH u TBEPIBIX T,
AIIEKTPOMArHUTHYIO WHTYKIHIO,
PAacIpOCTpaHEHUE AIICKTPOMArHUTHBIX BOJIH;
BOJIHOBBIC CBOWMCTBA CBETA; W3IIydeHHE U
TIOTJIOIICHHE CBeTa aToMOM; (poTodpdekT;

YcTHBIN onpoc, mpakTHUYecKue paboThl

AeJaTb BbIBO/AbI Ha OCHOBC

Jlaboparopubie paboOThI
HKCIICPUMEHTAJIBHBIX JIAHHBIX;
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NPUBOIUTH TPUMeEPHI, IOKAa3bIBaIOIIHeE,
YTO0: HAOTIOACHUS U SKCIIEPUMEHT SBISIOTCS
OCHOBOM [IJIi  BBIABMIKEHUS THUIOTE3 U
TEOPHii, MO3BOJIAIOT MPOBEPUTH MUCTUHHOCTH
TEOPETHYECKUX  BBIBOJIOB;  (hu3mdecKas
TEOpUsT JaeT BO3MOXXHOCTh  OOBSICHSTH
W3BECTHBIC SIBJICHUS TPHUPOABI M HAYyYHBIC
GdakThl, TMpencKa3blBaTh €Ie HEU3BECTHHIE
SIBJICHUIS;

JlaGopaTopHbIe U IPaKTUYECKUE PAOOTHI

NPUBOAUTHL MNPUMEPbI NMPAKTHYECKOI0
HCNOJIL30BAHUA  (U3MYeCKMX 3HAHWM:
3aKOHOB TEPMOAVHAMUKHU u
JNEKTPOAUHAMUKH B SJHEPIE€TUKE; Pa3IUYHbIX
BHUJIOB DJICKTPOMArHUTHBIX M3JIy4YECHHU IS
pasBUTUSA paguo M  TEIEKOMMYHMKaIUi,
KBAaHTOBON (U3UKM B CO3/aHUM SIIEPHOM
JHEPreTHKH, JIA3€POB;

YcTHBIM onpoc, fomainHss paboTa

BOCIIPMHUMATH M HA OCHOBE MOJIyYeHHBIX
3HAHMH  CaMOCTOSITEJIbHO  OleHHBATh
uHpopmanuio, COZIepIKaIyIOCs B
coobmenusix CMU, WurepHere, HayuHO-
HOMYJISIPHBIX CTAThSIX.

VYcTHBIH onpoc, momaniHss padboTa

3HaHus:

CMBIC/I TOHSITHI: (QHU3NYECKOE SBJICHHE,
THIIOTe3a, 3aKOH, TEOpHUs,  BEIIECTBO,
B3aMMOJICHCTBHE, JJICKTPOMArHUTHOE IIOJIE,
BOJIHA, (OTOH, aroMm, aTroMHOE SAPO,
HOHU3UPYIOIINE U3TYICHUS.

[TrceMeHHBIN ¥ YCTHBIN Oonpoc

cMbIc]  (u3nUYecKMX BeJMYHH: CHJIA,
UMITyJIbC, paboTa, MeXaHWYecKas SHeprus,
BHYTpPEHHSA SHEprus, abconroTHast
TEMIIEPATYPA, KOJIMYECTBO TEIUIOTHI,
AJIEMEHTAPHBIN IEKTPUYECKUN 3apsifl;

[IncbMEHHBIN U YCTHBIN OIPOC

CMBICJI q)I/I3I/I‘leCKI/IX 3aKOHOB COXpaHCHUSA
SHEpruv, UMIIyJIbCa U  BJICKTPUYCCKOTO

3apsina, TEPMOMHAMHKH, [TrcEMEHHBIN M YCTHBIN OIpoc
BHCKTpOMaFHHTHOﬁ HUHAYKIUH,
doroaddekra;

BKJIAJl  POCCHICKMX H  3apy0eiHBbIX
YUYEeHBIX, OKa3aBIIUX HAuOOJbIIEe BIIHSHHE
Ha pa3BUTHE (PU3UKH;

VYceTHBII o1poc
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