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1. HOSICHUTEJIbHASA 3AIIMCKA

PabGowas mnporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oomiero
00pa3oBaHUs, NPEABSIBISEMBIX K CTPYKTYype, COACPKAHHMIO M pPE3ylbTaTaM OCBOCHHS Y4YEeOHOM
mucuuIuiiHel PU3uKa, B COOTBETCTBHM ¢ PexoMeHIalnusMu MO OpPraHU3aIMH IMOJYYEHHUS CPEIHEro
obmero o0pa3oBaHMsI B  MpeAelTax OCBOCHUS  00pa3oBaTeNbHBIX  MPOTPAaMM  CPETHETO
npogeccuoHaIbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OO0IEro oOpa3oBaHUs C YYeTOM TpeOOBaHUI
(benepabHBIX TOCYIapPCTBEHHBIX 00pa30BaTENFHBIX CTAHAAPTOB U MOJTYy4aeMOil mpodeccuu cpeHero
npodeccuoHanbHOro 00pa3oBaHus (mMcbMO JlemapTameHTa TOCYAApCTBEHHOH MOJIUTHUKU B chepe
oAroToBKH pabounx kaapos u JI1O Munobpaayku Poccuu ot 17.03.2015 Ne06-259).

Copepxanue mnporpaMmbl yd4eOHOM AucuuIUIMHBL (DU3KMKAa HAMpaBICHO HA JOCTHIXKEHHE
CIEAYIONIUX LeJIeH:

* OCBOCHHE 3HAHUHU O (PYHJAAMEHTAIBHBIX (PU3UUECKUX 3aKOHAX M MPUHIIMIIAX, JECKAIIUX B OCHOBE
COBPEMECHHOW (IM3MYECKON KapTHHBI MHUpa; HauOoJiee BAXKHBIX OTKPHITUAX B 00NAacTH (U3UKH,
OKa3aBIIUX ONpEAETIoNIee BIMUSHUE HA PAa3BUTHE TEXHUKUM M TEXHOJIOTUH; METOAaX HAay4yHOTO
MO3HaHUS IPUPOJIBL;

* OBJIQJICHWE YMEHHMSMHU TPOBOJUTH HAOIIOACHUS, TUIAHUPOBATH M BBIMOIHATH SKCIECPHUMEHTHI,
BBIIBUTaTh THUIOTE€3bl M CTPOMTH MOJENH, NPHUMEHSTH IOJY4YEHHbIE 3HAHUS N0 (U3MKEe s
0OBSCHEHUS pa3HOOOPa3HBIX (PU3NYECKUX SBICHUH M CBOMCTB BEIECTB; MPAKTHUYECKH HCIIOJIB30BATH
(bu3nveckne 3HaHMs; OIICHUBATh IOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(POPMALINY;

* pa3BUTHE II03HABATEIBHBIX HMHTEPECOB, MHTECIUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH B
nporecce MpuoOpeTeHusl 3HaHU U yMEHUH 1o (PHU3HMKE C MCIOJIBb30BaHUEM PA3IUYHBIX UCTOYHHUKOB
UH(OPMAIMU ¥ COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHIA;

* BOCIHTaHHE YOEXKICHHOCTH B BO3MOXXHOCTH IIO3HAHHMS 3aKOHOB IPHPOJBI, HCIIOJIB30BAHUS
OOCTHKEHUH (u3nkm Ha Onaro pa3BUTHS — YENOBEYECKOW IUBHIM3ALUHM;, HEOOXOIMMOCTH
COTPY/ZIHUYECTBA B IPOLECCE COBMECTHOTO BBIMOJHEHHS 33]ad, YBaXHUTEIHHOTO OTHOIICHHSA K
MHEHMIO OIIOHEHTa MPH 00CYXJIEHUH MPOOJIEeM €CTECTBEHHO-HAYyYHOI'O COJIEpXKaHMS; TOTOBHOCTH K
MOpPaJIbHO-3THYECKOW OIIEHKE HCIIOJIb30BAaHUS HAYyYHBIX JTOCTH)KEHWH, YyBCTBA OTBETCTBEHHOCTH 32
3aLIUTY OKPYKAIOLIEH CpeJibl;

* WCNOJB30BaHWE NPHOOPETEHHBIX 3HAHMA WM YMEHHMHA JUISI DPEIMICHHS TPAKTHYECKUX 33134
MOBCEJHEBHON  KM3HM, oOecreueHHss ©Oe30macHOCTH COOCTBEHHOM JKM3HM, pPalMOHAJIBHOTO
MIPUPOJIOTIONB30BAHNUS M OXPAaHBI OKpYXKAroIIeH cpenbl, 1 BO3MOXKHOCTh NMPHUMEHEHHs] 3HAaHUH TpH
pelIeHNH 3a/1a4, BO3HUKAIOIIUX B MOCIEAYIOLIeH MpohecCHOHAIBHON AEATEIbHOCTH.

B mporpammy BKIIOUEHO COJEp)KaHHWE, HAINpaBlIeHHOE Ha (OPMHUPOBAHHE Yy CTYACHTOB
KOMIIETEeHIINH, HeoOXoauMbIX 11 kadectBeHHOro ocBoeHust OITOIT CITO Ha 6a3e 0CHOBHOTO OOIIEro
o0Opa3oBaHMsl C TMOJNYyYEHHEM CpeAHero oO0mero oOpa3oBaHUS; TMPOTPAMMBI  MOJITOTOBKH
KBaTH(UIIMPOBAHHBIX pabOYMX, CITyKaIIUX.

[Iporpamma y4eOHON auciuruiiHbl PU3KKa SBISETCS OCHOBOM ISl pa3paboTKu pabouyux
nporpaMM, B KOTOPBIX IpodeccHoHalbHbIe 00pa30BaTeNIbHbIE OpPraHU3alluH, peaTu3yIolue
00pa3oBaTeNbHYIO MPOrpaMMy cpeaHero odmiero oopazosanus B npeaenax ocsoeHus: OIIOIT CITO na
06a3ze OCHOBHOro oOmero o0pa3oBaHHs, YTOUHAIOT coJepXaHMe y4yeOHOro MarepHana,
MOCJICIOBATEIPHOCTh  €r0 W3YYEHUSs, paclpelelieHue YYeOHBIX 4YacoB, TEMaTHKy pedeparos,
WHIUBUIyIbHBIX TPOEKTOB, BHJIBI CaMOCTOSTEIBHBIX pabOT, YYUTHIBAas CIEHU(PHKY IMTPOrpaMm
MOJITOTOBKH KBAJTM(UIIMPOBAHHBIX PAab0UNX, CITy)KaIIUX.



2. OBIIASI XAPAKTEPMCTUKA YUEBHOM JINCLHUTLTAHBI ®VBUKA

B ocHoBe yueOHOU aucruminHbl Ou3nKa JeKUT yCTaHOBKA Ha (POPMHUPOBAHUE y 00ydaeMbIX
CUCTEMBI 0a30BBIX MOHATHN (U3UKU U MPEJCTABICHUN O COBPEMEHHOU (hU3MUYECKON KapTHHE MHpPA, a
TaKXe BbIpaOOTKa YMEHUN MPUMEHATH (PU3MUECKUE 3HAHUS KaK B MPOPECCUOHATIBHON NESTEIbHOCTH,
TaK U JUIA pelieHus KU3HEHHbBIX 3a/1a4.

Ou3muKa JaeT KoY K NOHUMAHHWIO MHOTOYHMCICHHBIX SIBJICHUN M INPOLECCOB OKPYXKAIOIIETO
MUpa (B €CTECTBEHHO-HAYYHBIX O0JACTAX, COLIMOJIOTHH, SKOHOMHKE, s3bIKe, JUTepatype u np.). B
¢uzuke GopMUPYIOTCSI MHOTHE BHJIBI IEITEILHOCTH, KOTOPhIE HUMEIOT METa-IpeAMeTHBINH xapakrep. K
HUM B MIEPBYIO O4Yepeab OTHOCATCS: MOJIEIHMPOBAaHNE OOBEKTOB M MPOLIECCOB, MPUMEHEHUE OCHOBHBIX
METOAOB MO3HAHUSA, CHCTEMHO-MH()OPMALMOHHBIA aHaIu3, (OPMYIMPOBAHHWE THUIIOTE3, AHAIU3 U
CHUHTE3, CpaBHEHHUE, O00O0OIIeHHE, CUCTeMaTHU3allis, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBS3EH,
MOUCK AHAJIOTOB, YIpaBlieHMEe OOBEKTaMH M MpoleccaMu. VIMEHHO 3Ta JAMCHUIUIMHA TO03BOJSET
MO3HAKOMUTH CTYACHTOB C Hay4YHbIMH METOJaMHU MO3HAHMS, HAYYUTh HMX OTJIMYATh TUIIOTE3Y OT
TEOPHH, TEOPHIO OT IKCIICPUMEHTA.

Ou3rMKka UMEET OYEeHb OOJBINOE M BCEBO3PACTAIONICE YHCIO MEXAMCUUILTUHAPHBIX CBA3EH,
IpUYeM Ha YpOBHE KaK IOHATHIHOTO ammapara, Tak W HHCTpyMeHTapus. CKa3aHHOE I03BOJIET
paccMmarpuBaTh (PU3UKY KaK METAJIUCHUIUIMHY, KOTOpas MPEeIOoCTaBIACT MEKIUCIUIUIMHAPHBIN SI3BIK
JUIS OITMCAHMsI HAYyYHOU KapTUHBI MHpA.

Ousnka SABISETCS CHCTEMOOOpasyromuM (aKTOpOM ISl €CTECTBEHHO-HAYYHBIX Yy4eOHBIX
MPEeIMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JIeKAaT B OCHOBE COJACpKAHMS XHUMHH, OWOJIOTHH,
reorpauu, acTpPOHOMHHM M CHEIMAIBHBIX TUCHUIUIMH (TEXHWYECKas MEXaHHKa, 3JICKTPOTEXHHUKA,
ANEKTPOHUKA U JIp.). YueOHas nucuuiuinHa Dusnka co3gaeT yHUBEpPCAIbHYIO 0azy Uisl M3Y4EeHUS
o0mmenpoheCCHOHATBHBIX U CIIEIHATbHBIX TUCIHILUINH, 3aKJIaAbIBas GyHIAMEHT JJIS TOCIEIYyIOUIeTo
o0OyueHus CTYJCHTOB.

OObnanast JIOTUYECKON CTPOHHOCTHIO M OMUPAsCh Ha SKCIEPUMEHTaJbHBIE (DAKThI, ydeOHas
mucuuiuinHa Ousnka GopMUpyeT y CTyA€HTOB MOJIMHHO HAyYHOE MUPOBO33peHne. dusnka sBisercs
OCHOBOH YYEHHS O MaTepHaJIbHOM MHpPE M pemaeT mpoOIeMbl 3TOT0 MUpA.

N3yuenne (u3nku B NpodecCHOHANbHBIX 00pa30BaTENbHBIX OPraHU3aLUAX, PEATU3YIOLINX
00pa3oBaTeNbHYIO MPOrpaMMy cpeaHero odmiero oopasosanus B npezaenax ocsoenus OIIOIT CITO na
06a3e OCHOBHOIO OOIEro oOpa3oBaHMs, UMEET CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT PO
Mpo¢eCCHOHAIIBHOTO 00pa30BaHUsA. DTO BBIpAXKAETCS B COACPKaHUM OOYUEHHS, KOJIMYECTBE 4YaCOB,
BBIJICJIIEMBIX Ha U3Y4Y€HUE OTAEIbHBIX TEM MPOrpaMMbl, TTIyOMHE X OCBOEHUS CTYIEHTaMHU, 00beMe U
XapakTepe MPaKTHIECKUX 3aHATHH, BUIaX BHEAYIUTOPHON CAMOCTOSITETIHHON pabOTHI CTY/IEHTOB.

[Tpu ocBoenun mnpodeccuit CIIO ecrecTBEHHO-HAy4YHOro MNpoduiIs NPOPEecCHOHATHLHOIO
oOpazoBanus (usuka uszydaercs Ha 0azoBoMm ypoBHe DPI'OC cpemnero obmiero obpazoBaHus, MPHU
ocBoeHun mpodeccuit CIIO TexHumueckoro mnpoduias npodeccuoHanbHOTO 00pazoBaHMs (pU3MKa
n3y4aetcsi Oosiee yriyOJeHHO, Kak mpodriibHas yueOHas MUCHIUIUIMHA, YYUTHIBAIOIIAs CIEHIUPUKY
OCBaMBaEMBbIX MPOpECCUil.

B comepxanum ydeOHOM gucturiauHbl DuU3MKa TPU  TMOATOTOBKE OO0YUYaIOIMMUXCA TI0
npodeccusM TEXHUYECKOro npoduist npodeccuoHaibHOro 06pa3zoBaHus MpOGUIbHON COCTaBISIOIEH
SBIISIETCS pa3fieNl «DJIEKTPOIUHAMHKA», TaK KaK OOJIBIIMHCTBO MPOQPECCHi OTHOCSIIUXCS K ITOMY
poUITIO, CBS3aHBI C AJIEKTPOTEXHUKOM U AJIEKTPOHUKOM.

Conepxkanrie y4eOHOW AWCITUIUIMHBI, peaM3yeMoe TpH TMOATOTOBKE OOYJarolmuXxcsi IO
npodeccusM €CTeCTBEHHO-HAY4YHOro Mpodmis NpodecCHOHaIbHOro 00pa3oBaHUs, HE UMEET SBHO
BBIPOKEHHOW TPO(GHUIBHON COCTABISIONICH, TaK Kak Mpo(eccHr, OTHOCAIIUECS K ATOMY MPOdHITIO
0o0y4eHHs, HE MMEIOT MPEUMYIIECTBEHHOW CBSI3UM C TE€M WJIM MHBIM pasfenoM ¢usuku. OpHako B
3aBUCUMOCTH OT mnoayyaemoi mnpodeccun CIIO B paMkax ecTECTBEHHO-HAY4YHOTO Mpoduis
po¢eCCHOHATLHOTO 00pa30BaHuUsl MOBBIIIEHHOE BHUMAHUE MOXET OBbITh YAEJICHO U3YYEHUIO pa3zerna
«MonekynspHas ¢usuka. TepmMonuHaMuKa», OTIENbHBIX TeM pazaena «IIeKTPOAUHAMHUKA» H
0COOEHHO TeM HKOJIOTHYECKOTO COJIEPKAHHsI, PUCYTCTBYIOIINX MOYTH B KaXIOM pasere.

Teopernueckue cBeaeHHUS TO (U3UKE OMOIHSIOTCS IEMOHCTpAIUsIMH U JIabopaTOPHBIMU
pabGotamu.

N3yuenune obmeodpazoBaTeibHON yaeOHON AUCIUIUIMHBI DU3HMKa 3aBEpIIACTCS MOBEICHUEM
UTOTrOB B (hopMe 3K3aMEeHa B paMKax MPOMEKYTOUHOW aTTeCTaIlMH CTYICHTOB B IPOILECCE OCBOCHUS
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OIIOII CIIO ¢ monyuenuem cpemnero oomiero odpazosanus (ITTIKPC).

3. MECTO YYEBHOM JUCHUILIMHBI B YYEGHOM ILTAHE

Yuebnas aucnuiuimHa Ousnka u3ydaercss B 001eo0pa3oBaTeIbHOM IMKIIE YYeOHOTO IUIaHa
OIIOII CIIO Ha 6a3e 0OCHOBHOTO 00IIEro 00pa30BaHUs C TOIYYEHHUEM CPEJIHEro 00IIero o0pa3oBaHMs
(TITTKPC).

B yuebnsix mmanax IIIIKPC wmecro yueOHOM aucummiuuHel Pu3suka — B COCTaBE
0011e00pa3oBaTeNbHBIX yU4eOHBIX, (POPMUPYEMBIX W3 00s3aTENBHBIX MpeaMeTHBIX obOnacteir OI'OC
cpenHero  obmero  obOpaszoBanus, st npodeccuit  CIIO  cOOTBETCTBYIOMIETO  MPOQUIIS
poeCCUOHAITBHOTO 00pa30BaHUS.

4. PE3YJIBTATHI OCBOEHMS YYEBHOM JUCLUAILIMHBI

OcBoenre comepkaHuss ydeOHOW gUCHUIUIMHBI Du3nka o00ecreunBaeT JOCTHIKECHUE
CTYJCHTaMHU CJEIYIOIINX Pe3yJIbTATOB:
. JIUYHOCHIHBIX:
YyBCTBO TOPJIOCTH U YBXKEHHUS K HMCTOPUU U JOCTHXKCHUSM OTEUECTBEHHOW (DU3MYECKOW HayKwu;
(bu3nyYecKu TpaMOTHOE MOBEAEHUE B MPOQPECCHOHANBHON AEATEIbHOCTH U OBITY Hpu OOpalleHuu c
npubopaMu U yCTPOHCTBAMH;
TOTOBHOCTh K TIPOJIOJDKCHHIO OOpa30oBaHWS W TIOBBIIMICHHMS] KBadUpUKAIMM B HW30paHHOM
po(ecCHOHATLHON JIEATEIIBHOCTH W OOBEKTUBHOE OCO3HAHHE POJIM (U3MYCCKHX KOMIICTCHIIUN B
3TOM;
YMEHHE HCIIOIh30BaTh JOCTIKCHUS COBPEMEHHOHN (DM3MUECKON HAYKH M PU3NICCKUX TEXHOJIOTHH IS
MOBBILICHUSI COOCTBEHHOTO WHTEIIEKTYaJbHOTO pa3BUTHS B BBIOpaHHON mpodeccHoHaIbHON
JIeITEIILHOCTH;
YMEHHE CaMOCTOSITENIbHO J0OBIBaTH HOBBIC IS ce0s (U3MUYECKHE 3HAHUS, WCIONB3YS IS ITOTO
JOCTYITHBIE UICTOYHUKHU HHPOPMAIIHH;
YMEHHE BBICTPAauBaTh KOHCTPYKTUBHBIE B3aMOOTHOIICHHS B KOMaH/I€ TI0 PELISHUI0 O0IIUX 3a/1a4;
yMEHHE YIPaBIsATh CBOEM TO3HABATENLHOW JEATEIbHOCTHIO, TMPOBOAWTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJIEKTYalIbHOTO Pa3BUTHS;
. MemanpeomMemHblx:
HCIIOJIb30BaHUE Ppa3IMYHBIX BHUOB MMO3HaBaTeIbHON JeSITeIbHOCTH JUIST pereHus
(bu3MYecKuX 3a7a4, MPUMEHEHNE OCHOBHBIX METO/IOB IMO3HAHUS (HAOII0IeHNUS,
OMMCaHUsl, W3MEPEHMs, OKCIEPUMEHTA) HJs H3YyYEHHS PA3IUUYHBIX CTOPOH  OKpyXKarollen
JIEHCTBUTEIILHOCTH,
UCIOJIb30BaHNE OCHOBHBIX HHTEIJUICKTYAIbHBIX OIEpalyii: MOCTAaHOBKU 3aaayd, (OpMYyIHPOBAHUS
TUTIOTE3, aHaJlu3a W CHUHTE3a, CPAaBHEHMs, OOOOIIEHUS, CHUCTEMATH3alliH, BBISBICHHUS MPUYUHHO-
CIIEJICTBEHHBIX CBS3€H, MOMCKA aHAIOrOB, (DOPMYIHPOBAHHS BBIBOJOB ISl M3YYCHUS PA3IAYHBIX
CTOpOH (PU3NUYECKHX OOBEKTOB, SBJICHWUW M IPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIMMOCTh
CTAJIKUBAThCSI B MPOQECCHOHANBHOM cdepe;
yMEHHE TeHEPUPOBATh UJIEU U OTPEEISATh CPENICTBA, HEOOXOIUMBIE JIJISl UX peaiu3alliy;
YMEHHE UCTOIb30BaTh Pa3IMUHble UCTOYHUKHU TS MONTydeHUs GU3NYECKo MH(GOpMaIluu, OIICHUBATh
€€ JIOCTOBEPHOCTD;
- YMEHHUE aHAM3UPOBATh U MPEACTABIATH HHPOPMAIIUIO B PA3INYHBIX BUIAX;
yMEHHE TYOJWYHO TPEJCTABIATh PE3YyNbTaThl COOCTBEHHOTO WCCIICIOBAHMS, BECTH JHUCKYCCHH,
JOCTYITHO ¥ TAPMOHUYHO COYeTast coAepxkaHue u (GopMbl PeCTaBIIeMO HHPOPMAITUH;

* npeomMemmuix:

c(OPMHPOBAHHOCTH MPEACTABICHUN O POJIM U MecTe (PU3MKH B COBPEMEHHON HaAyYHOH KapTUHE MUPA;
MOHUMaHHWe (U3NUECKOW CYITHOCTH HaOMIOAaeMbIXx BO BceneHHo#l sBimeHuid, ponu (GU3HKA B
(dbopmMHupoBaHUN KPYro3opa ¥ (PyHKIIMOHAIBHON IPaMOTHOCTH YEIOBEKa JJIS PEIICHUs] MPAKTHUYECKUX
3ajady;

BJIaJICHUE OCHOBOMOJAralOIUMU (U3NYECKUMU TOHATHUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPUSMHU; YBEPEHHOE UCIIOIb30BaHUE (PU3MUECKON TEPMUHOJIOTUN U CUMBOJIUKU;

BJIaJICHE OCHOBHBIMH METOJaMU HAay4HOT'O IO3HAHMS, UCIOJIb3YyeMbIMU B (U3UKE: HAOIIOJCHUEM,
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OIMCaHHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

yMeHHUs1 00pabaThiBaTh Pe3yNbTaThl U3MEPEHHH, OOHAPYKHUBATh 3aBUCUMOCTh MEXIY (PU3NYECKHUMHU
BEIIMYMHAMH, OOBACHATH [TOJy4YEHHbIE PE3YIbTATHI U A€JIaTh BHIBOJBI;

- chopMHUpOBaHHOCTH YMEHHUS peuiaTh (U3NUECKUE 3a1a4H;

C(OPMHUPOBAHHOCTb YMEHHsI IPUMEHSATH MOJIyYEHHbIE 3HAHUSA AJI OOBACHEHMsI YCIOBUH MPOTEKAHUSA
¢u3nveckux SBICHUHA B MpHUPOJE, NPOPECCHOHANBHON cdepe W I NPUHATUS IMPAKTHUYECKUX
pEILIeHN! B IOBCEITHEBHOM JKU3HY,

c(OPMHPOBAHHOCTh COOCTBEHHOW TMO3WIMM MO OTHOIICHUIO K (u3nyeckoi HHPOpMAaNuy,
[I0JIy4aeMOH U3 pa3HbIX HCTOYHHUKOB.

5. COIEPXAHHUE U CTPYKTYPA YUEBHOM JUCIHHUITJINHBI
Beenenune

®uszuka — (yHIaMeHTalbHAs HayKa O IPUPO/IE.

EcrecTBeHHO-HAyUHBIH METOJ TMO3HAHHUS, €ro BO3MOXXHOCTH W TpaHUIBI MPUMEHUMOCTH.
DKCIEpUMEHT U TEOpHs B Ipoliecce MO3HaHUS MPHUPOoAbl. MoaenupoBaHue (U3NYECKUX SBICHUHN U
npoueccoB. Poip sKkcriepuMeHTa ¥ TEOPUM B IpOLIECcCe MMO3HAHUs NMpUpoabl. Pusndeckas BEIUMUMHA.
[Torpemnoctu u3mepeHuit ¢uznueckux BenuuuH. Dusnueckre 3aKOHBI. [ 'paHHIBI TPUMEHUMOCTH
¢usnuecknux 3akoHOB. [loHsATHE O (QU3MYECKONW KApTHHE MHpa. 3HAYCHHE (DU3WKU TIPU OCBOCHUU
npodeccuii CI1O u cnermansrocteii CII1O.

1. Mexanuka

Kunematuka. Mexannueckoe nBrmkenue. Ilepememenue. Ilyts. Ckopocth. PaBHOMepHOE
MpsIMOJIMHEIHOE ABMKEHHE. YCcKopeHue. PaBHomepeMeHHOe MpsIMOJIMHEHOe ABMkeHue. CBOOOIHOE
najeHue. JIBwKeHHe Tena, OpOIIEHHOrO IOJA YIJIOM K TOPH30HTY. PaBHOMepHOE ABMKEHHE IO
OKPY>KHOCTH.

3akonbl Mexannkn Herotona. [lepsriit 3akon Hetotona. Cuna. Macca. Ummnynsc. BTopoit 3akon
Herorona. OCHOBHOI 3aKOH KJIaCCHYECKOM NWHAMHUKHU. TpeTuil 3akoH HproTOHA. 3aKOH BCEMUPHOTO
tarotenus. I'paBurannonHoe nojue. Cuna tsxectu. Bec. CrocoObl usmepenust Maccol Ten. Cuiibl B
MEXaHUKe.

3aKoHbI COXpaHEHUsI B MeXaHHKe. 3aKOH COXpaHEHUs uMMyibca. PeaktuBHOe nBkeHue. Pabora
cuiibl. PaboTa moTeHnuanbHbIX cuil. MorHocTh. DHeprus. Kunernueckas
sHeprus. IloTeHumanbHas HHeprus. 3aKOH COXPAaHEHUsS MeXaHudeckol »Hepruu. llpumenenue
3aKOHOB COXpaHEHUSI.

Jemoncmpayuu

3aBUCHUMOCTh TPAEKTOPHUH OT BHIOOpA CUCTEMBI OTCUETA.

Bupl MexaHU4eCKOTO ABUKEHUS.

3aBUCHMOCTb YCKOPEHHS TEJIa OT €r0 MacChl M CUJIbI, IEUCTBYIOIIEH HA TEJO.

CnoxxeHue CHIl.

PaBeHCTBO ¥ MPOTUBOMNOJIOKHOCTh HAMPABIICHUSI CUJT ACHCTBUSA U TPOTUBOICHCTBHUS.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Cunel TpeHus.

HesecomocTs.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHNIMAIBLHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Jlabopamopusie padbomot

UccnenoBanue ABIMKEHUS Tena MO IEUCTBUEM ITOCTOSTHHOM CHUIIEL.

N3yuenue 3aKoHa COXpaHEHUSI UMITYJIbCA.

CoxpaHeHHEe MEXaHWYECKOW HSHEPrHHM TpPH IBWKEHUW TeNa TMOJ[ JEHCTBUEM CHJI TSIKECTH H
YOPYTOCTH.

CpaBHeHue pabOThI CUJIBI C U3MEHEHNEM KHHETHYECKOM SHEPTUu Tena.

N3ydeHne 3aKOHOB COXPAaHEHHUS Ha TIPUMEpE yaapa IMapoB U OAITUCTHYECKOTO MasiTHUKA.

N3yuenne ocoOeHHOCTEN CUITBI TPEHUS (CKOJIBKECHHS).



2. OCHOBBI MOJIEKY.ISIPHON (PM3UKH M TEPMOTHMHAMUKHI

OcCHOBBI MOJIEKYJISIPHO-KHHeTHYecKoil Teopuu. WaeanbHblii ra3. OCHOBHBIE TOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON Teopuu. PazMepsl 1 Macca MOJEKYJ U aTOMOB. bpOyHOBCKOE IBHKCHHE.
Huddysus. Cunbl U dHeprus MeEXMOJICKYISApHOro B3aumojeiictBua. CTpoeHue ra3000pa3HbIX,
KHUIKUX U TBepAbIX Ted. CKOPOCTH ABMXKEHHS MOJIEKYN U MX u3MepeHue. Mneansueiii ra3. [laBnenne
raza. OCHOBHOE YpaBHEHHME MOJEKYJIIPHO-KMHETUUECKON Teopun ra3oB. TemmepaTypa u ee
n3Mepenue. [a3oBble 3aKkOHbI. AOCOIMIOTHBI Hy/b TeMmuepaTypbl. TepMoauHaMudeckas IIKaia
TEMIIEpaTypbl. Y paBHEHUE COCTOSHUS UACAIIBHOIO ra3a. MoirsipHas ra3zoBast IOCTOSIHHAS.

OcHoBbl TepMOAMHAMHUKH. OCHOBHBIC NOHATHS U ONPEACIICHU. BHYTpEHHSAA SHEPrus CUCTEMBI.
BuyTpennss sHeprus uaeanbHOro raza. Pabora u Temora kKak GoOpMBl TNepedadd dHEPIHUU.
TennoemkocTs. VYaenbHas TEIUIOEMKOCTh. YpaBHEHHE TemuioBoro Oananca. IlepBoe Hawano
TEPMOJMHAMUKHU. AnuabatHbiii mponecc. [lpunnmn neiictBus ternoBoil Mamuuel. KITJ TermoBoro
asurarens. Brtopoe Hayamo TepMOIMHAaMUKH. TepMOAMHAMMYECKas IIKaja  TEMIEpaTyp.
XonoauibHble MaluHbL. Tennossle ABuratenu. OxpaHa IpUpPOJIbL.

CaoiicTBa napos. Vcnapenue u konaeHcanus. HacblmeHnHsli map u ero cBoiictsa. AOCostoTHas U
OTHOCHTEJIbHAS BJIAXXHOCTh Bo3Ayxa. Touka pocbl. Kunenue. 3aBUCMMOCTh TeMIepaTypbl KUIIEHUS OT
nasiieHus. [leperperslii map 1 ero UCIOJIb30BAHNUE B TEXHHUKE.

CBoiicTBa KMAKOCTEH. XapaKTepUCTHKA >KUJIKOTO COCTOSIHMS BelecTBa. [I0BEpXHOCTHBIN ClOM
KHUJKOCTU. DHEprus IMOBEPXHOCTHOIO CJOS. SIBI€HUS HA TPAHULE >KUJIKOCTH C TBEPIBIM TEJIOM.
Kanusipuele siBneHus.

CpoiicTBa TBepabIX Tesl. XapaKTEpPUCTUKA TBEPJOrO0 COCTOSIHMS BEIIECTBA. YIIPYrHMe CBOWMCTBA
TBepAbIX Tell. 3akoH ['yka. MexaHuueckue CBOMCTBAa TBEPABIX Tel. TEIUIOBOE pacIIMpEHUE TBEPIBIX
TeJI U )KujaKocTel. [1naBiieHre u KpucTau3anus.

Hemoncmpayuu

JIBu>xeHne OpOYHOBCKUX YacCTHLI.

Huddysus.

N3meHeHune naBiieHus ra3a ¢ U3MEHEHUEM TeMIIepaTyphl IPH MOCTOSTHHOM 00bEME.

N3oTepmuueckuil 1 n300apHBIA MPOIECCHI.

W3MmeHeHre BHYTpeHHEH 3HEPTUU TeJ IPU COBEPLIEHUH paOOTHI.

Mopenu TennoBbIX JBUTATEIICH.

Kunenue Boab! Ipy NOHMKEHHOM JJaBJICHUU.

IIcuxpomeTp U TUTPOMETP.

SIBneHus MOBEPXHOCTHOIO HATSYKEHUsI U CMAYNBAHMS.

Kpucramnnel, amopdHble BelecTBa, )KUAKOKPUCTANINYECKHE Tea.

Jlabopamopusie pabomot

N3mepenne BIa)KHOCTH BO31yXa.

N3mepenne noBepXHOCTHOTO HATSHKEHUS KUIKOCTH.

Habmtonenue npouecca kpuctaumsauuu M3ydyenue nedpopmanuu pacTsHKeHUS.

N3yueHne TeniaoBoro pacmpeHus TBEPAbIX TEI.

N3yuenne ocoOEHHOCTEH TEIIOBOTO PACIIMPEHHS BOJIBI.

3. DeKkTpoAMHAMMKA

JJleKTpHYeCcKOe MoJe. DIJIEKTPUUECKHE 3apsibl. 3aKOH coxpaHeHus 3apsijaa. 3akoH Kyiona.
Onektpuyeckoe moje. HampsikeHHOCTh AJeKTpuYeckoro mosist. [IpuHIMN cymepno3uiuu Mmojei.
PaGora cun snextpocraruueckoro noss. [loreniuan. PaznocTs moTeHIInanoB. DKBUMIOTEHIIUATbHBIC
nmoBepxHOCTU. CBsI3b MEXAY HAMPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMAIOB AJIEKTPUYECKOTO ITOJIS.
JusnekTpuku B anekTpuueckoM node. [lonspuzanusa nusnekTpukoB. [IpoBOAHUKH B 31EKTPUUYECKOM
none. Konnmencaropel. CoennHeHHE KOHACHCATOPOB B OaTapero. ODHEPrus  3apsHKEHHOTO
KOHJIEHCATOpa. DHEPTHsl ANEKTPUIECKOTO MOJIS.

3aKoHbI MOCTOSIHHOTO TOKA. YCJIOBHS, HEOOXOAWMBIC [JI1 BO3HUKHOBEHUS M TOJAJCPKaHUS
aneKkTpuueckoro Toka. Cuia Toka M IUIOTHOCTH Toka. 3akoH Owma s yuactka nenu Oe3 D/IC.
3aBUCHMOCTh JJICKTPUYECKOTO COMPOTUBJICHUS OT MaTepuala, JJIMHBI W TUIOMIAIX TOTIEPEUYHOTO
CEYEHHMS MMPOBOJHUKA. 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBICHUS MPOBOJIHUKOB OT TEMIIEPATYPHI.
DJIEKTPOABUKYIIIAs CHJIA UCTOYHMKA ToKa. 3akoH OMa 11 moHo# nenu. CoeMHeHne TPOBOJIHUKOB.
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CoenuHeHrne MCTOYHUKOB JJICKTPUUECKOW 3HEpruu B Oartapero. 3akoH J[xoyns—IJlenma. PabGora u
MOIIHOCTB 3JIEKTPUYECKOr0 TOKA. TeroBoe AEHCTBUE TOKA.

DJIeKTPUYECKHH TOK B mMoJynpoBoaHuKkaX. CoOCTBEHHass MPOBOIUMOCTH IOIYIPOBOJTHUKOB.
[TorynmpoBOTHUKOBEIE PUOOPBHI.

MarnuTHoe moJje. BexkTop HMHAYKIMM MarHuTHOro nosisa. /JleficTBMe MarHMTHOro mHOJs Ha
IPSIMOJIMHENHBINA IPOBOAHUK C TOKOM. 3akoH Amriepa. BzaumoneiictBue TOkoB. MarHUTHBIN MOTOK.
Pabota o mepemeneHU0 TPOBOJAHUKA C TOKOM B MarHUTHOM ToJie. /[eficTBMe MarHUTHOTO MOJIA Ha
nekymuiics 3apsg. Cuna Jlopenna. OrmpezenieHne yAeNbHOTO 3apsiia. Y CKOPUTEIH 3apsKCHHBIX
YacTHII.

DJIeKTPOMATHUTHASI HHAYKUMS. DJICKTPOMarHUuTHas UHAYKIUSA. BuxpeBoe aiexkTpuiyeckoe mole.
CaMouHIyKIHsI. DHEPrys MarHUTHOT'O TTOJISL.

Jemoncmpayuu

B3anmopeiictBue 3apskeHHbIX Tell. [IpoBogHUKYN B

3JIEKTPUYECKOM M0J€. JIMDIEKTPUKH B

3ieKTpudeckoM nosie. KonaeHncaTopsl.

TeroBoe AEHCTBUE AIEKTPUUECKOTO TOKA.

CobcTBeHHAs U MPUMECHAs! TPOBOAUMOCTH TOJTYITPOBOIHUKOB.

[TonynpoBoauukoBslil nuoA. Tpanzucrop. OnsiT Dpcresa.

B3aumopeiicTBue npoBOIHUKOB ¢ TOKaMU. OTKIIOHEHHE

3JEKTPOHHOTO ITy4YKa MAarHUTHBIM MOJIEM. DJIEKTPOIBUTATEb.

DNEeKTPOU3MEpPUTETbHBIE MPUOOPHI. DJIECKTPOMArHUTHAST HHIYKIIHSI.

OnbiThl Dapajes.

3aBucumocts DJIC caMOMHIYKIMM OT CKOPOCTM HM3MEHEHUS CHJIbI TOKAa M HHIYKTUBHOCTH
MIPOBOJIHUKA.

Pabota snekrporeneparopa.

Tpancdopmatop.

Jlabopamopusie pabomot

N3yuenue 3akona Oma s ydyacTKa LIENH, IMOCIEIO0BATEIbHOTO M MapajuIeIbHOrO COEAMHEHUS
MTPOBOIHUKOB.

N3yuenune 3akoHa Oma AJis MOJTHOM LIeTIH.

N3yuenne siBieHUs SIEKTPOMArHUTHOM UHTYKIIUH.

Omnpenenenne kodhhUIIMEeHTa MOIE3HOTO JEHCTBHS dIEKTPUUECKOT0 YaifHHKA.

Ormpezenenne TeMepaTypbl HUTH JJaMITbl HAKATTHBAHUS.

Omnpenenenne DJ{C 1 BHyTPEHHETO CONMPOTUBIICHUS UCTOUHUKA HAIPSHKCHMUSL.

4. KoJsieOaHus1 ¥ BOJIHBI

Mexanundeckue kosnedanusi. KonebarensHoe apuxenue. ['apmonnueckue konedanus. CBoO0IHbIE
MexaHuueckue KkojebaHuda. JIuHelHble MexaHW4yeckue KosebaTenbHble cucTeMbl. lIpeBparieHue
SHEPrUU TNpH KojebdaTeabHOM JBMKEHHH. CBOOOAHBIE 3aTyXarolllue MEXaHWYecKHe KoJieOaHusl.
By aeHHbIe MEXaHUYEeCKUE KOJIeOaHMUs.

Ynpyrue BosHbl. [lonepeuHsle M NPOJIOJIBHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBL. YpaBHEHHE
mockoi Oerymer BoiHbL. MHTepdepenius BoiH. [lonarue o nudpaxiuy BOTH. 3BYKOBBIE BOJIHBI.
YapTpa3ByK U €ro IpUMEHEHHUE.

DJIeKTPOMAarHuTHble KoJiedanusi. CBOOOJHBIE 3JIEKTpOMarHUTHbIE Konebanus. IlpeBpaieHue
SHEPrUM B KoyeOaTeIbHOM KOHType. 3aTyXalolie 3JIeKTpOMarHuTHele Kosebanus. ['eneparop
HEe3aTyXaloluX JJEKTPOMAarHUTHBIX KosiebaHuil. BbIHYXIeHHBIE 5SJEeKTpUYECKHe KoJeOaHus.
IlepemeHHBI TOK. I'eHepaTop NEpeMEHHOro TOKa. EMKOCTHOE M WHIYKTMBHOE COIPOTHUBIICHUS
MEPEMEHHOT0 TOKa. 3akoH OMa ISl 3JeKTPUYECKOM Lenu MepeMeHHOro Toka. Pabora u MOLIHOCTH
nepeMeHHoro Toka. ['eHeparopsl Toka. Tpancopmaropel. Toku BbeICOKOW uacToThl. llomydenue,
nepeiadya U paclpenencHue dJIeKTPOIHEPTUH.

DJIeKTPOMATHUTHbIE BOJHBbI. DJCKTPOMAarHUTHOE IOJIe Kak OCOOBId BUA  MaTepHH.
DOnekTpoMarHuTHeIe BOJIHBI. BuOpatop I'epma. OTKpwITBI KoJieOaTenbHBIM KOHTYpP. M300peTeHume
pamuo A.C. IlonoseiM. ITonsTHE 0 pagnocssa3u. [IpuMeHeHNnEe ANEKTPOMAarHUTHBIX BOJIH.

Hemoncmpayuu



CB0OOIHBIE U BBIHYX/IEHHbIE MEXaHNYECKHE KOJeOaHusl.

Pe3onanc.

OO6pazoBaHue 1 pacIpOCTPaHEHUE YIIPYTUX BOJH.

UYactora konebaHuil U BbICOTA TOHA 3BYKA.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcmnorpaMma epeMeHHOT0 TOKa.

Konzgencarop B 1ienu nepeMeHHOro Toka.

Karymika vHIyKTUBHOCTH B IIENTU IIEPEMEHHOTO TOKA.

Pe3onanc B nmocienoBaTeIbHOM 1IETIH TEPEMEHHOT0 TOKaA.

N3nyuenue v mpuem 3JeKTPOMAarHUTHBIX BOJIH.

Pagnocss3eb.

Jlabopamopuwie pabomot

N3ydyeHue 3aBUCUMOCTH TepHOJa KOJeOaHUNH HUTSHOTO (WU MPYKUHHOTO) MAasTHUKA OT JUTHHBI
HUTHU (WM MacChl Tpy3a).

NHaykTUBHBIE M1 €MKOCTHOE CONPOTUBIICHHUS B LIETIH IEPEMEHHOT0 TOKa

5. OnTuka
IIpupona cBera. CKOpOCTh pacpOCTpaHEHUs CBETA. 3aKOHBI OTPAXKEHUS M IPEJIOMIICHUS CBETA.
[Tonnoe otpaxxenue. Jlnn3el. ['na3 kak ontudeckas cucrema. OnTuyeckue NpuOOopHI.

BouanoBble cBoiictBa cBera. UWHrepdepenius cBera. KOrepeHTHOCTb CBETOBBIX JIYYEH.
Wuntepdepennus B ToHkux mieHkax. [lonocel paBHo#t Tommubbl. Konsiia Heiorona. Mcnonb3oBanue
uHTephepeHn B Hayke U TexHuke. [udpakius ceera. Judpakuns Ha menu B mapajuieabHbIX Tydax.
Hudpakuonnas pemetka. [lonstue o rojorpaduu. [lonspuzanus nonepeunsix BoiH. [lonspuzamnus
ceera. JlpoitHoe nydenpenomsienue. llomspouasl. ducnepcust cBera. Buasl criektpoB. CnekTpbl
ucnyckanus. CHekTpel TMOIMIOmIeHHUA.  YIbTpaduoneroBoe U UH(GpaKpacHOE  H3IIyYEHUS.
PentrenoBckue nyun. X npupoaa u CBOKCTBA.

Jemoncmpayuu

3aKOHbBI OTPA’KEHHUS U TPETOMIICHHSI CBETA.

ITosHOE BHYTpEHHEE OTpaKEHHUE.
OnTrueckue mpruoOopsI.
WuTepdepennus ceeta.
Judpakius cera.
[Tonapuzanus ceera.
[TonyueHue cekTpa ¢ HTOMOIIbIO PU3MBI.
[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIIOHHON PEIIeTKH.
CriekTpocKor.
Jlabopamopuwie padbomot
N3ydenue n3obpaxeHus NpeaMeTOB B TOHKOU JIMH3E.
W3zyuenue nntepdepeHun 1 AU pakiiuy cBeTa.
I'pagynpoBKka crieKTpOCKoOIa 1 ONpeeseHUe ITNHBI BOJHBI CIIEKTPATbHBIX JTMHHM.

6. DieMeHThI KBAHTOBOW pU3NKH

KBanToBas ontuka. KBantoBas runore3a [lnanka. ®otonbl. Buemnuili Qorosnextpuueckuii
s dexr. Buyrpennuit horoaddext. Tumbl GoTOdIEMEHTOB.

®uzuka aroma. Pa3BuTHe B3IJINA0B Ha CTPOEHUE BELIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
criekTpax Bojopoja. AnepHas moxenb atoma. Ombitel O.Pezepdopra. Moaens aroma Bomopona 1o
H.bopy. KBanTOBBIE FreHEpaTOpHI.

®usuka aToMHOro sigpa. EcTecTBeHHas paJuOAaKTUBHOCTb. 3aKOH paJMOAaKTHBHOIO pacnaja.
CriocoObl HaOMIOIEHUST W PEruCTpallMK 3apspDKeHHBIX dactuil. Dddexkr BaBumoa — UYepenkona.
Crpoenne aToMHOTO s1pa. JledexT Macchl, SHEPrHst CBSA3U M yCTOWYMBOCTh aTOMHBIX siep. SlaepHbie
peakuuu. MckyccTBeHHass paguoakTUBHOCTh. JlemeHue Tsbkenslx snep. LlemHas saepHas peakuus.
VYopasnsemas nenHas peakuus. SnepHbeii peakrop. IlonmydeHue paguMoakTUBHBIX H30TOIOB U HX
npuMeHeHue. buonornyeckoe 1eMcTBUE paliOAKTUBHBIX U3TyUYCHHI. DJIEMEHTapHBIC YaCTHUIIbI.

Jemoncmpayuu

10



dotorhdexr.

JInnenyaTsle CIIEKTPHI PA3IMYHbIX BELIECTB. M3nyueHue
nasepa (KBaHTOBOTO reHepaTopa). CyeTdnk
MOHU3HUPYIOLUX U3ITyYCHUH.

7. IBomonuna BeestenHoi

Crtpoenue u paspurue Beenennoii. Hama 3Be3anas cucrtema — lanaktuka. J[pyrue rajiakTuku.
beckoneunocts Beenennoit. [lonsitue o kocmosioruu. Pacmmpsiromasicss Becenennas. Mojens ropsueit
Bcenennoii. Ctpoenue u npoucxoxaenue ['anakTuk.

JdBosonms 3Be3l. I'mnmore3a mpoucxo:xkaeHuss CosiHeUHO# cucreMbl. TepMOsAEpHBIN CHUHTES.
[TpoGnema TepmosinepHoi sHepreTuku. DHeprust CoyHIa u 3Be311. DBomtonus 38e31. [Ipoucxoxaenue
CoIHEYHOM CHCTEMEI.

Jemoncmpayuu

Connevnas cuctema (MOJIENb).

dororpaduu mIaHeT, CAeIaHHbIC ¢ KOCMHUYECKHUX 30H/I0B.

Kapra Jlynsl u nnaner.

Crpoenue u 3Bosonus Beenennoii.

IIpumepHbIe TeMbl pedepaToB (I0KIAI0B), THINBUIYAJIbHBIX IPOEKTOB
Aunekcanap I'puropbeBud CTOJIETOB — PYCCKUN (DU3UK.

Anekcanap CrenanoBud [1onoB — pycckuii yueHblil, ©300peTaTenb paauo.
AnbTepHaTUBHAs YHEPreTHKA.

AKycTHYeCKuEe CBOMCTBA MOIYIIPOBOIHUKOB.

Annpe Mapu Amnep — OCHOBOIIOJIOKHUK 3JI€KTPOIUHAMUKHU.
ACHHXPOHHBIN IBUTaTEb.

AcTeponpl.

ACTpOHOMMS HAILIUX JHEHU.

Atomuas ¢usuka. M3zoromel. [IpuMeHeHe paIHOaKTUBHBIX H30TOIIOB.
beckoHTaKkTHBIE METOIBI KOHTPOJISI TEMIIEPATYPHI.

bunonspHeie TpaH3UCTOPHI.

bopuc Cemenosnu SIkoOn — (GU3UK B U300peTATEND.

Benuuaiiimme oTkpbITUS (PU3UKH.

Bunet snextpuueckux paspsaaoB. DIEKTPHUUECKHUE Pa3psiibl Ha CIyk0e demoBeka.
Brnusinue nedexToB Ha uzMUeCKre CBOMCTBA KPUCTAIITIOB.

Bcenennas u TemHast matepusl.

lanuneo I'anunein — ocHOBaATENb TOYHOTO €CTECTBO3HAHUS.

l'onorpadus u ee npuMeHeHHeE.

JIBr>KeHue Terna IEPEMEHHON MAacChl.

Jludpakius B HaleH )KU3HU.

XKunkue KpucTaubl.

3axonbl Kupxroda 1ist 371€eKTpUuecKoi HernH.

3aKOHBI COXPAHEHUSI B MEXAHUKE.

3HaveHue OTKpbITUH [ amues.

Urops BacuibeBnu KypuaToB — Qu3HK, OpraHu3aTop aTOMHON HAYKH U TEXHUKU.
Ncaak HeroToH — co3naresns KIIacCHYeCKON (hU3UKH.

Hcnons30BaHue dIEKTPO3HEPTUU B TPAHCIIOPTE.

Knaccudukanus 1 xapakTepUCTHKH 3JI€MEHTApHBIX YacTHUII.
KoHcTpyKkIIMOHHAs MPOYHOCTH MaTEPHUAIIA U €€ CBA3b CO CTPYKTYPOH.
KoHcTpyKius u Bubl J1a3epoB.

Kpuosnextponnka (MUKpPOIIEKTPOHUKA U XOJION).

JlazepHbIe TEXHOJIOTUU U UX UCIIOIb30BAHUE.

Jleonapno na Bunuu — y4eHslit 1 u300peTares.

MarnuTHbIe U3MepeHus (IPUHLIMITBI TOCTPOSHHS TPUOOPOB, CIIOCOOBI U3MEPEHHSI MArHUTHOTO
MOTOKA, MArHUTHON MHJIyKIIUN).

Maiixn @apaneit — co3aarenb yueHHs 00 3JIeKTpOMarHuTHOM TI0JIE.

Makxc IInask.

Metoa Me4EHBIX aTOMOB.

Mertozbl HaOIIOACHHS U PETUCTPALIUH PAJIMOAKTUBHBIX U3JIy4E€HUH U 4acTHII.
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Mertoasl onpeieneHus IIIOTHOCTH.

Muxaun BacunbeBnd JIOMOHOCOB — yU€HBIN SHIUKIIOIEANCT.
Mopenu aroma. OnwiT Pesepdopra.

MonekynsipHO-KUHETHUYECKAsl TEOPHUS UI€aIbHBIX Ta30B.

MonHus — ra3oBblil pa3psii B IPUPOIHBIX YCIOBUSX.
HanoTexHomoruss — MeXIUCIUIUITMHAPHAS 00J1aCTh (PYyHAaMEHTAIbHON M MPUKIIATHON HAYKH U
TEXHUKH.

Hukona Tecna: )u3Hb U HEOOBIYAITHBIC OTKPBITHSL.

Huxomnaii KonepHuk — co3aareiib relMoLeHTPpUYECKON CUCTEMBI MHUPA.
Hunsc bop — oaun U3 co3naTeneil CoBpeMeHHOM (DHU3UKH.
HyxneocunTes Bo Beenennoid.

OOnpsicHenne GOTOCHHTE3a C TOYKU 3pEHUS (PUUKH.

OnTuueckue sBIEHUS B IPUPOJE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH.
[lepeMeHHBIH 3JIEKTPUUECKUI TOK U €r0 IPUMEHEHHE.

[1na3ma — yeTBepTOE COCTOSTHUE BEILIECTBA.

[1naneTsl CoJIHEUHOM CUCTEMBI.

[TonynpoBOIHUKOBBIE TATYMKU TEMIIEPATYPHI.

[IpumeHeHne KUAKUX KPUCTAIIOB B IPOMBIIIJIEHHOCTH.
[IpuMeHeHue A/1epHBIX PEaKTOPOB.

[Tpupona peppomarnernsma.

[IpoGeMbl 3K0NI0THH, CBSI3aHHBIE C UCTIOIB30BAHUEM TEIIJIOBBIX MAIIUH.
IIpou3BocTBO, NEepeaya U UCIOJIb30BAHNE AIEKTPOIHEPTUH.
IIpoucxoxaenne COMHEYHONU CUCTEMBI.

[Ibe30anexTpruyeckuii 3pPexT ero npuMeHeHHe.

Pa3BuTHe cpencTB CBSA3M U panuo.

PeakTuBHBIE IBUraTENIN U OCHOBBI paOOTHI TEMJIOBOM MalIHBI.
PenukroBoe usnydenue.

Pentrenosckue iyun. Mcropus otkpsitus. [Ipumenenne.
Poxzaenue u 3BOIOLMS 3BE3 .

Ponp K.O.11101K0BCKOT0 B pa3BUTUH KOCMOHABTHUKH.

CBeT — nJIeKTpOMarHuTHas BOJIHA.

Cepreii [1aBnoBuu KoposieB — KOHCTPYKTOp U OpraHU3aTOp MPOU3BOICTBA PAKETHO-KOCMHUYECKOM
TEXHHKH.

Cunsl TpeHus.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpemeHHas (pusnveckasi KapTuHa MUpA.

CoBpeMEHHBIE CPEICTBA CBSI3U.

CoJHIle — HUCTOYHHK JKA3HU Ha 3eMIIE.

VY nbTpa3Byk (IOJIy4yeHUE, CBONCTBA, IPUMEHEHHE).

VYrpaBnsieMblil TEPMOSAICPHBII CUHTES.

YckopuTenu 3apsyKEHHBIX YacTHULL.

®dusnka U My3bIKa.

duznyeckue cBOUCTBa aTMOC(HEpHI.

DOTOINEMEHTHI.

®otorddexr. [Ipumenenue spnenus Gorodpdexra.

Xanc Kpuctnan Opcren — OCHOBONOJIOKHUK JIEKTPOMArHeTU3Ma.
UYepHble ABIPHL.

[IIkana 37€KTPOMarHUTHBIX BOJIH.

DKosornyeckue npoOaeMbl U BO3MOXKHBIE ITYTH UX PELICHHUS.
DneKTpOHHAas MPOBOIUMOCTH METaIOB. CBEPXIPOBOAUMOCTb.
Omunuiit Xpuctuanosud JIleH — pycckuii pusuk.
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5.1. O6beM yueOHOM TMCUMILUIHHBI M BUbI Y4e0HO# padoThI

[Ipu peanuzanuu coaepkaHusi 00IIeoOpazoBaTeNbHON Yy4eOHOW mucHuIUinHbl Dusnka B
npeaenax ocsoenust OIIOIT CITIO na 6aze ocHOBHOTO 00IIero 006pa3oBaHus C MOJyUYEHUEM CPEIHETO
obmiero oopaszosanus (IITIKPC) MmakcumanbsHasi yueOHast Harpy3ka 00yJaronIuxcsi COCTaBIISET:
it npodeccun 15.01.35 Macrep craecapabix pabor— 198 wyacoB, Bkiro4yas HarpyskKy BO
B3auMoJieiicTBuM ¢ mpenogaBarereM — 180 wacoB, W3 HuX mpakTHyeckue paboTbl - 20 4acoB u
KOHCYJbTallMU— 12 4acos.

Buj yueOHoi1 padoThl Oobvem uacos
O0beM 00pa3oBaTeIbHON HATPY3KH (BCEro) 198
Harpy3ka Bo B3aumMojieiicTBHH ¢ npenoaaBarelieM (Bcero) 180
B ToMm uncine:
Jekuuu 160
IpakTHyeckas paéora 20
KoncyabTanun 12
CamocrosiTesibHass padoTa o0y4yawuierocs (Bcero) -
IIpomexyTOUHASI ATTECTALUA 6
[TpomexyTounas aTTectanus B popme dKk3aMeHa
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TeMaTuuyecKuii IVIaH U cOepKaHUe Y4eOHOM JUCHMIIMHBI DU3NKa

HaumenoBanu
€ pa3iesioB "
TeM

Coaep:xanue yueOHOro MaTepuaJia, J1adopaTopHble H MPAKTHYECKUE PadOThI, CAMOCTOSATE/IbHAS Pad0Ta 00y4aloLUXCH

Oo0neMm
4acoB

Yposenb
O0CBOEHHUA

1

4

Paszpea 1. MEXAHHUKA

32

Tema 1.1.
Mexanunueckoe
JBHKEHHE.

Conep:xaHue

1.

®u3uka — Hayka o npupone. OTHOCUTEJLHOCTh MeXaHM4ecKoro ABM:keHMsl. CucreMbl oTcueTa. XapaKTEPUCTHKH
MEXaHMYECKOTO JIBMJKEHUS: IepEeMEIICHUE, CKOPOCTb, YCKOpeHHe. OTHOCHTENbHOCTh TMOKOs, (OpMBI TpaeKToOpuH,
KOOPJIMHATBl TOYKH, MEepeMelIeHUusl, CKOpocTH. CloXeHHe MepeMelleHuil, cKopocTeid. EcTecTBEeHHOHAy4YHBIH METO.H
MIO3HAHMS, €r0 BO3MOXKHOCTH M T'PaHMLBl NPUMEHUMOCTH. MonenupoBaHue (pu3nyecKux sIBJICHUH U mpoueccoB. Poib
JKCIEpUMEHTa W TEOpPUH B Mpoliecce Mo3HaHus npupoabl. dusnueckue 3akoHbl. OCHOBHBIE BJIEMEHTHI (DHU3NYECKOM
KapTHHBI MUPA.

Buabl nBuxkeHusi (paBHOMepHOe, PABHOYCKOPEHHOe) U HX rpapuyeckoe ommcaHume. Bektop ckopoctu. @opmyna
KoopauHathl. I'paduueckoe n300paxxeHne 3aBUCUMOCTH KOOPIMHATHI CKOPOCTH OT BPEMEHH.

Yckopenne. JIBuskeHue ¢ MOCTOSSHHBIM YckopeHueM. PelneHue 3agau mo teMe MexaHuueckoe ABH:KeHUe. Bektop
yckopeHusi. 3anuch GopMyJibl CKOPOCTH B BEKTOPHOU (JOPME U B MPOCKIMKM Ha KOOPAUHATHYIO OCh IPH PaBHOYCKOPEHHOM
JBKeHnH. YTeHne U ocTpoeHne rpaduka CKOPOCTH M YCKOPEHUS! paBHOYCKOPEHHOTO JIBUKCHUSI.

Tema 1.2.
3aKO0HbI
JBHKEHUS.

Conep:xanue

1.

B3aumoneiicreue Tes. Ilpuanmn cynepnosunuu cuil. Bzaumogeiicteue ten. Cunna npudnHa ycKopeHusi. IHepTHOCTb Ted.
Macca Tena.

2.

3akonsl nuHaMuku HeloToHa. Pemenue 3amauy Ha 3akonbl HeroTona. Omnpenenenue 3akoHoB HproToHa. DopMyiisl
BTOPOT0 M TpPeThero 3akoHOB. Enununs! cunel B CU. IlpumeHeHHe BTOPOrOo M TPETHETO 3aKOHOB K PEIICHHIO 3ajad
MEXaHUKH [UI CIIy4aeB ONPEAETICHUS CKOPOCTH W YCKOPEHHs [IBIDKEHHsS Tela C YYeTOM MOoJy4aeMod mHpodeccuu
(ITPOPECCHUOHAJBHO-OPUEHTUPOBAHHOE COJAEPKAHHUE)

3.

I/Il-leplll/la.]'ll)l-ll)le CHUCTEMBI OTCUCETA. HpI/IHIIHl'l oTHocuTeabHOCTH T'anuiaesa. Pemenue 3agad Imo TeMe «3aKoHBI
MEXaHHUKH». I/IHepLII/IaJ'IBHI)Ie 1 HCMHCPHHAJILHBIC CUCTCMbI OTCYCTA.

Tema 1.3.
Cuibl B

npupozae.

Conep:xanue

1.

Cuubl B mpupone. Cuia TH:KecTH Bec Tejla, HeBecOMOCTh. PadoTa cuiibl TpeHHMA U CHJI YIPYrocTH. YeTsIpe Truma cui,
cyniecTByonux B npupozae. Cuna TsokecTH. YCKOpPEeHHe Tell Toj JeHCTBHEM CHIIbl TArOTeHHs. Pacder Beca Tena mpu
JBW)KEHUH BBEpX M BHU3. POpMyIbl pabOTHI CHIIbI TPEHUS U CHJI YIPYTOCTH

3akon BCEMUPHOI0 TATOTCHHUS. Cuibl BCEMHUPHOT0 TATIOTCHMUS. 3aKoH BCECMUPHOI'O TATOTCHUA, (bopMyna, yciioBus €€
IIPUMCHHUMOCTH, OCOOEHHOCTH T'paBUTAIIMOHHOT' O B3aPIMOZIeI>'ICTBPI$I IlocTostHHAS BCEMHPHOT'O TATOTCHUS.

I/IMl'ly.TlI)C. 3akon COXpaHCHMs HMMIIYJIbCA H PCAKTUBHOC ABUKCHHC. Pemenue 3aJa4Y Ha 3aKOH COXpaHCHMSA
HMITYJIbCA. Ilonsarue umiyJjbCa TCia, BaMKHyTOﬁ CHCTEMBI. 3aIliCh YpaBHCHUA 3aKOHa COXpPaHCHUSA HMMITYJIbCA.
HpaKTqucxoe IMPUMCHCHHUC. OHpe,Z[CJ'ICHI/Ie CKOpPOCTH ABMIKCHUS TCII.

IlepBasi kocMu4eckasi ckopocTb. OcBoeHue kocMoca dopmyra I pacdyeTa IEPBOM KOCMUYECKON CKOPOCTH (BTOPOH U
TpeTeit) DTambl OCBOCHHS KOCMOCA.




Tema 1.4. Conaep:kanue 12
Pabora n 1. | PaGora u MomHOCTh. Mexanuyeckas pabora, pabora cuibl. EquaniEa paboThl 1 MOLIHOCTH.
MOIHOCTb. 2. | 3akoH coxpaHeHHs] MeXaHMYecKol Heprum. [loTeHIMaNbHAs U KUHETHUECKAsl SHEPTHsl 3aKOH COXPAaHEHHS SHEPTHU U
ero 3HaueHue. Enquannbl u3mepenust.
3. | IlpeBpaineHue JHEPrHH M HCIOJIb30BaHHE MalKH. [IpeBpaniene YHEpru B ABUTATEIH NepEeJaTOYHBIX MEXaHU3MaXx.
4. | CuJbl CONPOTHBJIEHMS TPH IBHKEHUH TBEPABIX TeJ B :KHIKOCTSAX U ra3ax.
OTnnume cuil CONPOTUBIEHUS OT CUI TPEHMS.
JlaGopaTopHas padora 2
1. | CoxpaHeHHe MeXaHHYeCKOI SJHePruM NPHUIBUKEHUHU TeJIa Mo/ 1eliCTBMeM CHJI TS’KeCTH U YIIPYroCTH.
Kountpoabhas paGora no pasgeny 1. MEXAHUKA 2
Paznen 2. MOJIEKYJISIPHAS ®U3UKA. TEPMOJUHAMMKA. 34
Tema 2.1. Conep:xanue 18
OcHoBbI 1. OcHOBBI MOJIEKYJISPHO-KHHeTHYeCKOH  Teopuu. OCHOBHBIE NOJIOXKEHUS] MOJIEKYJISIPHO—KHMHETHYECKOH TeOpHH.
MOJIEKYJISIPHO- Hctopusi aToMucTHUecKuX yueHHH. UTo W3yuyaeT MoJeKyispHas (Qu3nka Kak Hayka? MoneKynspHO-KHHETHYEeCKHH,
KHHETHY€eCKOi TEPMOJAMHAMHUYECKUI METOJbl W3y4YeHHs] CBOWCTB BemiecTBa. HaOmtoIeHWS W OMBITHI, MOATBEPXKAAIONINE ATOMHO-
TeOpHH. MOJIEKYJISIPHOE CTPOCHHE BellecTBa. Pa3zpaboTKa OCHOB TEIUIOTEXHHKH M CO3JIaHME MAaTEpUANIOB C 3apaHee 3aJaHHBIMU
CBOMCTBaMHU.
2. Macca u pa3mepsl MoJiekyJ. KosmnuyectBa BemecrBa. bpoyHoBckoe nBu:xeHue. 3mepeHue cKoOpocTeil MOJIeKyJI
raza. BennunHbl, XapakTepu3yoLe MOJEKYJbl (MOPSAOK Pa3MEpOB M MAacChl, KOJMYECTBO BEIIECTBA, MOCTOSHHAS
ABorazpo, momsipHas macca Bemiectsa.) OneiT llITepHa. 3aKOHOMEPHOCTh  PACTIPEJCICHUS] MOJICKYJI 1O CKOPOCTSIM.
3 CTpoenne razoo0pa3HbIX, KHUIAKHX H TBepAbIX Teld. OObsICHEHUE arperaTHbIX COCTOSIHUI BENecTBa HA OCHOBE aTOMHO-
MOJIEKYJISIDHBIX IPEACTaBICHUH. XapakTepHble 0COOEHHOCTH B3aUMOACHCTBHSI MOJIEKYIL.
4, HNpeanbHblii Ta3 B MOJIEKYJISIPHO-KUHeTHYeCKOH Teopuu. Moaeab uaeaibHOro rasa. Pemenue 3agauy mo teme
OCHOBHOE€ ypaBHeHHE M.K.T. MeTo/bl (U3HUecKOro MOJCITUPOBAHUS MOJIEKYJSIPHO-KHHETHYECKON Teopuu. OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KMHETHYECKOW TeOpuH. BBIBOJ OCHOBHOTO ypaBHEHHS M K T PaccuutaTh AaBieHme, 00beM,
CKOPOCTb, KOHIEHTPALIIO
5. TennoBoe nBU:KeHHe. AOCOJIOTHAA TeMIlepaTypa Kak Mepa cpelaHell KMHeTHYecKOil 3Hepruu vyactuil. Pemenue
3aa4 Ha TeMy M K T U TellJioBoe paBHOBecHe TeruioBoe paBHOBecwe. Temmeparypa. V3mepenme temmeparyp.
Hcnonb3oBaTh GopMyy CBS3M CpeJHEN KNHETUYECKON SHEPTUU ABMKEHHUS MOJIEKYJl. 3aBHCUMOCTh JIaBJICHUS Ta3za OT ero
KOHIIEHTpAIMH U TEMIIEPATYPHI.
6. YpaBHeHHe COCTOSIHMSI MIeajJbHOro ra3a. Pemenue 3agauy Ha ypaBHenue Menneneesa — Kuaneiipona. Breieox
ypaBHEHUs. Y HUBEpcaJlbHasl ra30Basi IOCTOSHHASA. BrIpa3uTh 00beM, IaBIeHHE, Maccy, TEMIEPATYpY.
7. HN3onmpoueccsl. T'azoBble 3akonHbl. Pemenume 3agay  Ha ra3oBble 3akoHbl OmpenencHuUE HU30IMPOLIECCOB
(M30TEepMHUUECKOr0, U300apHOTO, M30XOpHOro) IIpuMeHeHne ypaBHEHHs COCTOSHUS HACAIbHOrO Ta3a K H30IpoleccaMm.
MaTemaTHiecKoe BhIpaKeHHE 3aKOHOB M IrpauKy U30mporneccoB. | paHUIBI IPUMEHNMOCTH 3aKOHOB. .
8 Mogenb crpoeHus sxkuaxkoctu. HachbllleHHble W HeHacbIlleHHble Napbl. BiakHocTh Bo3ayxa. AOCOIIOTHas U
OTHOCHUTENbHAs BIAXKHOCTh BO3AyXa. Touka pochl. M3mepeHHe BIaXHOCTH BO3Ayxa IcuxpoMerpoM IIpaktuueckoe
3HAYEHHUE BIIAXKHOCTH.
JlabopaTtopHasi pa6oTa 2
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2.

‘ I/I3Mepe}me BJIAKHOCTH BO3ayXxa.

Conep:xanue 8
1. IloBepxHOoCTHOEe HaTsiKeHHe U cMadyuBaHue. KanuiuasipHoctb. CBOHCTBa JKHUAKOCTH, OCOOEHHOCTH CTPOEHHS.
Koaddumment moBepxHoctHOro HaTshKeHUS. DakThl U HAOMIOACHUS, CBUACTENIBLCTBYIOMINE O SIBICHHN KAaWJUIIPHOCTU H
cmaunBaHus. [lpakTuyeckoe npUMeHEHHe.
2. Mogeib cTpoeHHusI TBepAbIX Ted. AMopdHbIe BellleCTBA M KUAKHe KpucTa/Luibl. Kraccmdumkanus TBEpABIX TelL
CBOMCTBO MOHOKPHCTAIIOB. AHU30TpOIHs. VI3MEHEHHS arperaTHpIX COCTOSIHHM BEIIEeCTBA.
3. Buabl nedopmanuu TBepabiX Tea. Ympyrocrb. 3akon [yka. Bugsl nedopmanun, oOBSCHEHHME Ha OCHOBE
MOJIEKYJIIpHO-KHHETHUECKOM Teopuu. Mexannyeckoe HanpskeHue. TecToBbI KOHTPOJIb.
JlaGopaTopHas paGoTa 2
3. | Onpenenenue moayas FOura.
Conep:xanue 6
1. IlepBblii 3axk0oH TepmoauHamuku HeoOpaTtumocTh TemnoBbIX mpoueccoB. DOpMyIHpPOBKA U YpaBHEHHUE IMEPBOIO
3aKoHa TepMoauHaMuKu. Pemenne 3agau. OOpaTuMble 1 HEOOPATHUMBIE IPOLECCH] UX IPUMEPBI.
2. IIpuMeHeHHe TNepBOro 3aKOHA TePMOAMHAMHUKH K TeIUIOBbIM IHpoleccaM. 3anuch ypaBHEHHUs IEpPBOro 3aKOHA
TEPMOJMHAMUKH I U30TmpoleccoB. Aanadaruyecknii npouecc IlpumMeHenne nmepporo 3akoHa TEPMOAMHAMMKH K
agunadaTuyeckomy npoueccy. Onpenenenue agnadaraoro npouecca. Ilpumeps! annabaTHoro nponecca.
3. Hpunuun peiictBusi TemaoBbix Apurarenei. KIIJI temsoBbix aBurarteneil PemeHue 3agay mo teMe TemioBbIe
SIBJICHUSA c y4eToM noJiy4aemMoii npogeccun (IIPOPECCHUOHAJIBHO-OPUEHTUPOBAHHOE
COJEPXAHMUE). PeanbHble TEIUIOBBIE JBUTATENH, MPUHIUN pabOThl M WX WCIIOJIB30BaHHE B HAPOJHOM XO3SIHCTBE.
IToaroroBka K KOHTPOJIBHOM padoTe 10 TeMe TEIJIOBbIE SIBICHUS], IEPBbIH 3aKOH TEPMOIMHAMHUKH
KonTpoabHas padora no pazgeny 2. MOJIEKYJIAPHASA PU3UKA. TEPMOJUHAMUKA 2
Paznen 3. JIEKTPOJIUHAMMUKA. 60
Tema 3.1. Conep:xanue 12
uiekTpuyecko | 1. B3anmoznelicTBue 3apsKeHHBIX TeJl JJIEeKTPHYECKHI 3apsal. 3aKOH COXPaHEHHUsI JIEeKTPHYECKOro 3apsaaa. 3aKoH
e moJe. Kynona. EnmHHMIA 31eKTPHYECKOro 3apsifa. DJIEKTPOMArHUTHBIE B3aUMOJCICTBHA. DI€eMEHTapHBbIH 3aps.

DopMyIHPOBKA 3aKOHA COXPAHEHUS JIEKTPUIECKOTO 3apaaa. B3aumoseiicTBre HEMOBM)KHBIX AIEKTPHIECKHX 3apsI0B.
[lonsaTHe ToyeuHOTrO 3apsaa. Y cTpoilcTBO KpYTHIBHBIX BecoB KoadduimeHT nponopunoHanbHOCTH B 3akoHe Kynona
EnuHnna 3apsiia 3HaueHue 3apsiia 3JIEKTpOHa M MPOoToHa. JlnasieKTpudeckas MpOHUIIAEMOCTb.

Pemenue 3a1a4 Ha npuMeHeHue 3akoHa Kynona ¢ yuerom nonydaemoii npogeccun . ([IPOOPECCHOHAJIBHO-
OPUEHTHUPOBAHHOE COJEPKXAHME) Yka3aTs Ha CXOACTBO U Pa3IUIHe C 3aKOHOM BCEMHUPHOTO TITOTCHHUS.

daexktpuyeckoe nojie. Hanpsxennocts noss. CHiIoBbIe TMHUM JIEKTPUYECKOr0 moJjst. bauskoneicTeue u
nansHonekcTBue. HanmpspkenHocTs noiid. HampaBienue BekTopa HapsDKEHHOCTU. ENMHMIa HanpsHKeHHOCTH.
DIIEKTPOCTATHIECKOE TI0JIC U €T0 CBOMCTBO. HanpspkeHHOCTH MO 3apsbKeHHOTO 1mapa. [IoHsaTHe CrToBO# TMHUN U X
rpaduyeckoe nzobpaxxkenne. OTHOPOIHOE AIEKTPHUIECKOE TTOJIE.

IIpoBogHMKH U TUIJIEKTPUKH B JIeKTPUYecKOM moJie. /[Ba Buaa audiaexkrpukoB. Hloasipuzanus Au3eKTPHKOB.
Pacnpenenenue 3apsna mo noBepXHOCTH MpoBoAHNKA OTCYTCTBHE OISl BHYTPHU NpoBoaHMKA. [lone mapa. [lone
TUIOCKOCTH. DJEKTpocTaTndeckast HHAYKIuA JidaexTpudeckas MPOHUIIAEMOCTh. DIIEKTPHYECKOE MOJIE B IUAIEKTPHUKE.
®opmyna 3akoHa KynoHa, HANPsS>KEHHOCTH MOl TOYECYHOTO 3apsia.
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IHoTeHuMAaJ 3T1eKTPOCTATHYECKOTO MOJIS M PAa3HOCTH NOTeHIIHA0B. PadoTa npu nepemenieHnu 3apsijia B
3JIEKTPOCTATHYECKOM M0JIe. DHEPreTUUECKUE XapaKTEPUCTUKU dIeKTpocTaTnueckoro nous. Hampsikenue. Enqununa
HanpspkeHus. PaboTta o mepemenieHne 3apsaaa B OJHOPOAHOM dJIeKTpocTaTndeckoM moJie. [loTeHnnanpaas SHeprus
3apsKEHHBIX Tl

JaexkTpoeMKkocTh. Ennnuna nexrpoemkoctu. Kongencaropol. Buasl kongeHcaTopoB. JHeprus 3apsi;KeHHOT0
KoHaeHcaTopa. [Ipumenenue kongeHcaTopoB. EMKOCTH M10ckoro KoHaeHcaTopa. Gopmyiia sHEpriH 3apsHKEHHOTO
KOHAEeHcaTopa. BuIel 1 puMeHeHre KOHAEHCATOPOB. DHEPTHUS dIIEKTPUUIECKOoro mofisi. Pelienue 3aga4 no reme
ajekTpocTaTnka. [loBTOpeHne BOPOCOB; dIMEKTPUUECKOE MToJie, 3aK0oH KyltoHa, 3aKOH COXpaHeHUs dIEKTPUIECKOTO
3apsijia, CUIIOBAsl M SHEPreTUUECKasl XapaKTePUCTHKHY TOJIS.

Tema 3.2.
3aKoHbI
MOCTOSTHHOI'O
TOKA.

Conep:xanue

10

1.

IocTossHHbIH d1eKkTpUYecKknii TOK. Cuiia ToKa. Y ca10BUsA He00X0AMMbIe A1 CYyIIeCTBOBAHUS 3JIEKTPHYECKOT0
Toka. Hanpasnenue Toka, neiicreue Toka. Cuia TOKa, HanpspKeHUe, COPOTUBJICHUE (onpeneneHue, popMyna, eAMHULA
W3MEpeHHs MPUOOop s U3MEPEHNs). Y AeNbHOE COpOTUBIeHne, 3akoH OMa /i yyacTka mend. 3akoH Oma [t ydacTka
1en YCTpoHCTBO U MPUHIIMII JeHCTBUSA aMIIepMeTpa U BOJIbTMETpa. 3aBUCUMOCTh COIPOTHUBIIEHUS POBOJHHUKA OT
temneparypsl. TemnepatrypHslil KoaduuneHT conpoTuieHus. CBepXIpoBOAUMOCTb.

2.

daexktpuyeckue nenu. [lapanieabHoe H noc/ie10BaTe/IbHOE COeIMHEHNE TPOBOAHNKOB  3aKOHOMEPHOCTH
COCJIMHEHMsI TPOBOJHHUKOB (ITOBTOPEHHE MaTepraa IKOJILHOTO Kypca).

3.

Pemenue 3aga4 mo reme IJICKTPUYCCKHUE LCIIN. CmMelranHoe COCAMHCHUEC MPOBOAHUKOB.

JlabopaTopHbie padoThl

4.

I/I3yqune 3aKOHOB IIPHA MOCJ€A0BATCIbHOM COCIMHCHUH ITPOBOIHUKOB.

5.

H3y4yenne 3aK0HOB NPU NapajieIbHOM COeIMHEHUH NPOBOIHHKOB.

Conepxanue

O NN

1.

PadoTa u MomHOCTH MOCTOAHHOTO TOKa. HarpeBanue Tokom. 3akon /Ixxoyis — Jlenna. PaGora u MomHoCTh
MTOCTOSTHHOTO TOKA WX €IMHUIIBI U3MEPEHUS, HarpeBaHNe IMPOBOAHUKOB AJIEKTPUIESCKAM TOKOM, IIPUHIIHIT YCTPOKCTBA
ANIEKTPOHArpeBaTeNbHEIX IprOopoB Dopmyna J[xoynsa-Jlenna. DaekTpoaBukymas cuja. UCTOYHHK TOKa, BUIBI
HCTOYHUKA TOKA. CTOPOHHUE CUIIBI. DJIEKTPOIBIKYIIAS CHJIA.

3akon OMma 119 moyiHo# Henu. BHyTpeHHuil 1 BHEIHMN y4acTKu uenu PaboTa CTOPOHHMX CHIJI BHYTPU HCTOYHHKA
3akon Oma. Kopotkoe 3ampikanue. Mzmepenne 3.1 C.

JlabopaTtopHas pa6oTa

6. | Hzmepenne J/1C n BHyTpeHHEro CONMPOTHBJICHUA HCTOYHUKA TOKA.

Tema 3.3.
DJIeKTPUYeCKH
il TOK B
PA3JIMYHBIX
cpenax

Conep:xanue yueOHOr0 MaTepHuaJia

1.

DyekTpHYECKAas MPOBOAMMOCTD MeTALI0B. OCHOBHBIE MOJI0KEHUS 3JIeKTPOHHOM TeopuH. 3aBUCUMOCTh
CONPOTHRBJIEHHE MTPOBOIHUKA OT TeMIepaTypbl. CBepXnpoBoauMocTb. TemnepaTypHbii k03(QduinueHT
COTIPOTHBIICHHS. Y A€TIbHOE conpoTuBiIeHue. TepmomeTpnl conpoTuBieHus. OmeiTel Mangensiram u [lamanexcu
MOATBEPKIAAIOUIYIO SJIEKTPOHHYIO MPOBOJAUMOCTH METAJLIIOB.

DJIeKTPHYeCKHUI TOK B MOJTYNPOBOJAHUKAX. JJIeKTPHYeCKAs MPOBOAMMOCTD MOJYIPOBOAHHKOB NPH HAJIMYHHA
npuMeceil. CpaBHEHME yIEIBbHOI'O CONPOTUBIICHUSI IOIYIIPOBOAHUKOB U METAJIOB 3aBUCUMOCTD COIIPOTHUBIICHUS OT
TeMIeparypsl U ocBeieHHOCTH. CoOCTBEHHAs! MPOBOAUMOCTH MOMYIIPOBOJHUKOB. BrusHue npumeceid Ha
MIPOBOAMMOCTH MOJIYIPOBOAHHUKOB. JIOHOPHBIE M aKIIENITOPHBIE MPUMECH.
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IloynpoBOAHMKOBBIN AUO, TPAH3UCTOPLI. J[BOWHO II-p IEPEXOa U CITOCOO €0 MOTyUICHUS, P-TI-p MEPEXOI.
VYcunenue npu nomoinu Tpansuctopa. [lpumenenue Tpanzuctopos. [IpumMeneHue moynpoBOAHUKOB. TepMUCTOPHI U
¢dotopesuctopel. BHyTpennel u BHemHUH GoToddhdeKT.

Tema 3.3
DJIeKTPHYeCKH
il TOK B
Pa3IMYHBbIX
cpenax.

Conepsxanue y4eOHOH TUCIUNTNHBI

1.

DJIeKTpUYeCKHUil TOK B Bakyyme. Bakyymublii quoa. DiexTpoHHO-Ty4ueBas TpyOka. loHATHE Bakyyma. Y cioBue
CYyILIECTBOBAHMSI TOKA B BaKyyMe. TepMO3IEKTPOHHAS SMUCCHUS. Y CTPOMCTBO BAKYYMHOI'O Juoa. BonbT - amnepHas
xapakTtepucTuka. [lomydeHne s1eKTpOHHBIX MYYKOB. Y CTPOHCTBO U ACHCTBHE 3JICKTPOHHO-IIyYeBOH TPYOKH U ee
IIPUMEHEHHUE.

DJIeKTPUYeCKHUI TOK B :KHIKOCTH. 3aKOH 3/1eKTpoJin3a. Pelenne 3a1a4 Ha 3aKO0H 3J1eKTPOJIM3a. DIEKTPOINTHYECKAS
mucconmarys. [Ipupona cBOOOIHEIX HOCUTENEH 3apsaa B pacTBOpax M paciuaBax. 3akoH Dapazest. DIeKTPOXUMUIECKHH
SKBUBaJIEHT. POpMyJIa IEPBOro 3aKOHA IEKTPOJIU3a.

DJIEKTPHYECKHIl TOK B ra3ax. Buabl HecaMoCTOATEIbHOT0 H CAMOCTOATEJILHOIO pa3psinos ILiasma.
CamocTosTeNnpHast 1 HECaMOCTOSTeIbHAs IPOBOAUMOCTE ra3a. Vonnzamus u pekoMObuHaius. BonsT - amnepHast
XapakTepucTUKa. VICKpoBOM, KOPOHHBIH, TACIOLWEH pa3psabl, dekTpudyeckas ayra. llonarue o miasme. TexHudeckoe
MpUMEHEHHE.

IloBTOpUTENbHO — 0000IaIOIINIi YPOK IO TeMe «Tok B pa3au4HbIX cpegax». ComnocraBieHHe IPOBOIUMOCTH,
BOJIbTAMIIEPHOW XapaKTEPUCTHKE, 3aBUCMOCTH OT TEMIIEpaTypsl. BonbTaMIepHO# XapakTepuCTHKE, 3aBUCUMOCTH OT
TEeMIEPaTypHl.

HToroBblii KOHTPOJILHAsA padoTa

HUTOI'O 3a 1 ky

DC

1104

Tema 3.4.
MaruurtHoe
no.Jie.

Conep:xanue

1.

B3aumopeiicrBue TokoB. MarauTHoe noJjie. Bekrop MaruuTHo MHAYKUMUA JIMHUYM MATHUTHOM MHAYKIMH.
MarHuTHbINH OTOK. B3aumozeiicTBue NpoBOIHUKOB ¢ TOKOM. OnbITel AMnepa 1 Opcrena. CruinoBas XapakTEepHUCTHKA
MarHUTHOTO TI0JI1. MOAyJh BEKTOpa MArHUTHOW WHAYKIWHU. M300paKeHHsI ITOJIS C TIOMOIIBIO JIMHUHA MarHUTHON WHTYKITIH.
Enuuuipl MarHuTHOM MHAYKIIMU. MarHuTHbeIN OTOK. EAMHUIIA MArHUTHOTO MOTOKA.

3akon Amnepa. Cuja Jlopenna JleiicTBHe MATHUTHOTO MOJIA HA ABMKYIIUIACA 3apsii. MarHUTHBIE CBOlicTBa
BeliecTBa. Pemenne 3agau. DKcrepuMeHTaIbHOe 000CHOBaHME 3akoHA AMiiepa. MoOAyib U HaNpaBICHUE CUIIHI,
JIEUCTBYIOLIMI HA NPOBOJAHUK CTOKOM B MarHuTHOM nosje. [IpaBuso neBoit pyku. [IpunHiun nedcTBust U3MEPUTEIbHBIX
npubopos. @opmyna JlopeHia mpaBuiIo ISt onpeneacHus Hanpasiieans cuisl Jlopentna. [lpumenenne cumst Jlopenta.
MarunuTHas npoHunaeMocTs. ['unoresa Amnepa. 3mepenre MarHuTHONW MPOHUILIAEMOCTH.

SIByIeHne 3J1eKTPOMATHUTHON HHAYKIHMHU. 3aKOH 3JIeKTPOMATHUTHON HHAyKIMH. Camounayknmsa. lcropus
OTKPBITHS AJIEKTpOMarHuTHOW MHAYKIWU. [IpuumHa BosHukHOBeHue D./1.C. B onbiTax, 3Hayenue . J[ .C. mpu ObIcTpoM H
MeJIEHHOM ABIKEeHWU MarHuTa. CKOPOCTh M3MEHEHHSI MarHUTHOTO MoToKa. 3HaueHue moaymst O [ C. Maaykumn.
SIBnenne camonnaykunn Enununs! naayktuBHOCTH. [IpaBuiio Jlenna. Pemenne 3agau Ha 3aKOHBI 2J1€KTPOMAarHUTHON
WHAYKLUH.

JlabopaTtopHasi pa6oTa

7.

I/I3yqe1me ABJICHUA 3JICKTp0MaFHI/ITHOl7[ HHAYKIIHUU.

Conep:xanue
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Tema 3.5.
Mex.
Koaedanus.

Mexannyeckue Koje0aHusi. AMIUINTYAA, NMEePHOI, YacToTa Kojebdanuii. PemeHue 3agady mo TeMe MeXaHHYeCKHe
kojiedanus. [loHsaTre 0 KoJIeOATENBHOM JBHIKEHHM, YCIOBHS BO3HHKHOBCHUS, YPABHCHUS JBWKCHUS, MATEMAaTUYCCKHI
MasiTHUK, TapMOHU4Yeckne KoneOaHus. Pesonanc. OmpeneneHne CMemeHUs, MEPHOAA, AMIUIATYbI, YaCTOTHI, 3aI¥Ch
ypaBHEHUS] TAPMOHUYIECKOTO KOJICOAHMSL.

MaremaTndeckuii MasiTHHK. YpPaBHeHHE BHKEHHUSI MAaTEeMATHYECKOTr0 MAaSsITHHKA. BBIHY:KIeHHBbIe KOJIeOaHUs.
Pe3zonanc. I[IpumeHnenne pe3oHaHca u 0opbda ¢ HuM. [loHATHE O (U3NYECKOM U MATEMATHYCCKOM MasTHUKAX.
XapakTepHble 0COOCHHOCTH BBIHYK/IEHHBIX K0JIeOaHWI CHCTEMBI. Y CIIOBHSI BOSHIKHOBEHUS PE30HAHCA.

3ByKOBble BOJIHBI. PenieHue 3a1a4 no reMe MexaHu4ecKoe JABHKeHHeE.
YJ'II)Tpa?;ByK " €10 UCIIOJIB30BAaHUEC B TCXHUKE U MCIHUIIUHE.
CKOpOCTI), T'POMKOCTB, BBICOTA 3BYKA. IIJ'II/IHa BOJIHBI, 3BYKH B CpCIc. IloaroroBka x KOHTpOJ’II;HOfI pa60Te.

JlaGopaTopHas paGoTa

8.

OmnpeneneHue yCKOPEeHHs CBOOOTHOTO MaJeHUs MPH MOMOIIYA MATEMATHYECKOT0 MAaITHHKA.

Pasnea 4. KOJIEBAHUA 1 BOJIHBI

26

Tema 4.1.
DJIeKTpoMarH
HTHDbIE
KoJie0aHus.

Conep:xkanue

1.

KonebarenbHblii KOHTYp. CBOOOAHBIE 3JIeKTPOMAarHUTHBIE KoJle0aHusA. BbIHY:KIeHHbIe 3J1eKTPOMarHUTHbIE
KoJie0aHus. JiaekTpudeckuii pezoHaHc. [lepuoa cBoOOAHBIX J1eKTPHUYECKUX KOJTeOaHMIl. Y CTPOHCTBO
KosebaTensHOro KOHTypa. [IpeBpamenne sneprun B HeMm. [lepron snexktpudeckux konebanuit ®opmyna Tomcona.
XapaKkTepUCTHKH AIIEKTPOMArHUTHBIX KoJieOaHMii (YacToTa, mepuo, aMiunTyAa). ['apMoHruecKkie KoebaHust
YpaBHeHHE, ONMCHIBAOIIEE MPOIIECCHI B KosiebaTesibHOM KOHTYpe. Dopmysa TomcoHa.

Ilepemennblii TOK. [lelicTBylomye 3HAYEHUS] CWIbI TOKA M HaNpPSKeHUsl. AKTHBHOE CONPOTHBJICHHE B LeNu
MepeMeHHOro Toka. EMKOCTh M MHAYKTHBHOCTH B LelIM NepeMeHHOro Toka. KoHzaeHcaTop M KaTymika B LIENU
MEPEMEHHOT0 TOKa. AKTHBHOE COINPOTHUBIEHHE. DJIeKTpuueckuii pesoHanc. IIpon3BoacTBo, nepegaya u nmorpedaeHue
yaekTpodHeprun. TpancdopmaTop YCTpoiicTBO M NMPUHIIKII JAeHCTBUS TpaHchopMaTopa. Pexxum xomocro xona. biok-
cXeMa MPOU3BOJICTBA, MEpeAadd U HCIIONb30BaHUS 3JIEKTpHUuecKor 3Hepruu. Ilpobnemsl sneprocOepexenus. TexHuka
Oe3omacHOCTH B OOpAalIeHUH C 3JEKTPUYECKUM TOKOM. YCTPOHCTBO M TPUHIMI JieHcTBUS TpaHchopmaropa Pexum
XOJIOCTO XOJ1a.

Tema 4.2.
DJIeKTpOMAarH
UTHOE MoJie U
3J1eKTPOMArHH
THBIE BOJIHBI.

Conep:xanue

1.

BHCKTPOMaFHI/ITHOG MOJI€ M JJICKTPOMArHuTHLIC BOJIHLI. OneITHI Fepua. CKOpOCTb IJMEKTPOMArHMTHBIX BOJIH.
I/IsoﬁpeTeHHe paauo IMonmoBbiM. CBs3b MECKAY NCPEMEHHBIM JJICKTPUYCCKUM U MAIHUTHBIM I1OJIEM. Mexann3m
O6pa3OBaHI/I$[ BHGKTPOMaFHHTHOﬁ BoJIHBI KOHEUHOCTH CKOPOCTHU €€ paClIpOCTPAHCHHUA U MMONCPCUYHOCTL BOJIHEL. CBoiicTBa
QJICKTPOMArHMTHBIX BOJIH. CBoilicTBa OJICKTPOMArdHMTHBIX BOJIH.

le/lHIH/Il'[l)I PaaAnoCBA3ZN AM]'[J'[I/ITyZ[HaSI MOoayJisilusi. I[eTeRTHpOBaHI/le. biok cxema paauoBEIIaTCIIBHOIO TPAKTa.

w

JleTeKTOpHBI pagnonpueMHuK. [IpuHIMI AeHCTBUS U YCTPOMCTBA.

CBeT Kak 3J1eKTPOMArHUTHAasl BoJHA. Pa3BuTHe B3rIA10B Ha MPUPoOAy cBeTa. BoHOBBIE 1 KBAaHTOBBIE CBOICTBA
cgera. [IpsiMoinHeliHOCTh pacnpocTpaHeHus cBeTa. OCHOBHbIC UCTOPUYECKUE (PAKTHI, IOJTBEPKIAOIIIE BOITHOBYIO U
KOPIYCKYJISIPHYIO TEOPHH. 3aKOH NPSMOJIMHEHHOT0 paclipoCTpaHeHusl CBETa B OTHOPOAHOM cpesie.

N

Tema 4.3.
Onruka.

Conep:xanue

10

1.

3aKoHbI 0TpakeHHUsI U MpeJoMIIeHHs cBeTa. 3epKaiibHoe, Tuddy3HOE OTpaKeHUE; EHCTBUTEIHLHOE U MHAMOE
n3o0paxenne. OTHOCUTENBHBIN MOKa3aTeNh MPETOMIICHUsI, QU3UYECKUI CMBICI TIOKA3aTellsl IPEIOMIICHUSI.
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HNurepdepenuus u nudpakuus ceera. Jucnepcus cBera. YciaoBue o0pa3oBaHUsS HHTEP(PEPEHIIMOHHOTO MAKCUMyMa
u muanmyma. Konbiia Hetorona SIenenue mudpakiun. J{udpakiimoHHbIe KapTHHBI, TUGPAKIIMOHHAS PEIICTKA.
O0BsicHeHHEe 00pa30BaHMs CIUIONTHOTO CIIEKTPA P TUCIICPCHH.

3.

Pa3zaunynbie BUABI JICKTPOMArHUTHBIX H3J1y‘l€ﬂﬂﬁ, HX CBOMCTBA U MNPAKTHYCCKHUE IPUMCHCHHUS.

JlaGopaTopHbie padoThbl

9.

Onpeuenelme NnoKa3saTeJis NpeJIOMJICHUSA CTECKJIA.

10.

OnpenesieHne CBETOBOI BOJHBI PU MOMOIIYU JU(PPAKIIUOHHON PelIETKH.

Tema 4.4,
JJIeMEeHTHI
Teopuu
OTHOCHTEJIBLHO
CTH.

Conep:xaHue

1.

Ipunmun oTHocuteasHocTH IlocTynarsl Teopuu oTHOCUTeabHOCTH. [loctynarel DitHmTeiiHa [lpenensHocTh
CKOpPOCTH CBETa B BAKyyMe T MallKeJIbCOHa.

2.

3aBUCHMMOCTB MACChI TeJIa 0T CKOpOcTH. PesissTuBucTcKas Teopusi. CBSI3b MEKIAY MacCOil U IJHEepruei.
OKcniepuMeHTaNnbHbIe (HaKThbl, IOATBEP)KIAIONINE YBEIHUCHHE CKOPOCTHU Tel. 3aKOH B3aUMOCBS3U MAaCChl M JHEPTUH.

Pa3nen Ne5S. KBAHTOBAS ®U3UKA.

24

Tema 5.1.
CBeToOBBIE
KBaHTBLI.

Conep:xanue

1.

I'mnore3a Ilnanka o kBantax. @oro3pdexrt. Teopus poroddpdexra. YpasHenue JitHmreiina, s gorolpdexra.
[IpoTuBOpeUre MEXKIY TEOPUEH U ONBITOM. DHEPrusl KBaHTa, UciyckaeMoro aroMmoM. ITocrosnnas [1nanka. 3akoHbI
doroaddekra, 00BICHEHNE C KBAHTOBON TOUKH 3PEHUSI.

®oTtoHbl. Pemmenue 3aga4 Ha ypaBHeHue DiiHTelHa 1451 doTodrddexra. Benmnuunsl, XapakTepu3yrolue CBONCTBA
¢oToHa; Macca, CKOPOCTh, SHEPTHS, UMITYIIBC. /[[BOMICTBEHHOCTE CBOMCTB cBeTa. XapakTepucTHKu Gorora. Gopmya
OliHiuTeliHa. Pemenue 3aga4y Ha ypapHeHue JiiHiTeiiHa 1is gorodddexra. Xapakrepuctuku porona. Dopmyna
OliHITelHa.

TexHn4yecKue yCTPOICTBA, OCHOBAHHBbIE HA UCI0Jb30BaHue (poTodPdexTa. Pemienne 3a1a4 Ha ypaBHeHHe
Jiinmreiina a5 goroddgpexra. Poropesucrop, horopene, yCTpOHCTBO U NPUHIMIT ASHCTBUS (POTOIIEMEHTA.
Xapaktepuctuku Gorona. ®opmyna DiiHiiTeliHa. /(aBieHne 1 xuMmuyeckoe aeiicteue cBera. OObSICHEHUE JIaBJICHUS
CBETa HAa OCHOBE BOJIHOBBIX M KBAHTOBBIX IpeCTaBIeHn. B3anmonaeiicTBue cBeta u BeuecTBa. DoTocuHTes.
DoTOXMMHUYECKHE OCHOBHI (hoTorpaduu.

IHoBTOPUTEIBHO-00001IAK0INIA YPOK 10 TEMAM «U3JIyYeHHE U CIIEKTPbDY, «CBETOBbIE KBAHTHI», «1elicTBHE CBETA»
¢ yueroM nosydaemoii npodeccuu ( MIPOPECCUOHAJIbBHO-OPUEHTUPOBAHHOE COJAEPKAHUE).
HOBTOpI/ITI) CIICKTPBI U3JIYUYCHHA U MOTJIOIICHUSA. OcHOBHBIE OCOOEHHOCTH QJICKTPOMAriMTHBIX BOJIH. 3aK0OHBI
¢doroadpdexra. KBaHTOBO BOJTHOBYIO TBOHCTBEHHOCTh CBETA.

Tema 5.2.
ATtoM u siapo.

Conepxanue

16

1.

CTpoenne aTomMa: IJIaHeTaApHAasI MOJeJIb, OCTyJIaThl Bopa. Mogeins atoma Bogopoaa no bopy

Crnoxxnoe ctpoerue atroma. OnbiT Pesepdopaa. Monenr ToMcoHa 1 M1aHeTapHas MoJieib V3iyueHre U NOrIoIeHHe
CBETa aTOMOM.

[TponcxoxaeHne IMHENYaThIX CIEKTPOB.

IpuHnun geiicTBUS U MCNOJb30BaHNe Ja3epa. MeToabl HA0MI0eHNs] U PerucTPALMH 3JIeMEeHTAPHBIX YACTHIL.
Jlazepsl HCTOYHHMKYN KOTepeHTHOTO m3nydeHus. Cuetunk [efirepa, kamepa Buibcona, my3sIpbKoBas kamepa. Meton
TOJICTOCIIOWHON ()OTOIMYIIBCHH.
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OTKpbITHE ecTeCTBEHHON paIHOAKTUBHOCTH. PaqnoakTHBHBbIE NpeBpamienns. 3aK0H paAu0aKTHUBHOIO pacnaja.
Hepuon nmoxypacnaga Guznueckas npupoja CBONCTBA U 001aCTH MPUMEHEHUs albda, OeTa, TaMMa-U3Iy4eHUN. 3aKOH
paamnoakTUBHOTO pacnana. [leprox momypacnana.

CTpoeHue aTOMHOIO siApa. JHeprus cBsi3u. CBsI3b MACChl M YHEPruM. SInepHas 3HepreTuka.

dopwma 3anucy Npu AACPHBIX npeBpaieHusx. U3oTonbl. M30Tombl XUMUYECKHX 37eMeHTOB. [IpaBuiio cMemieHusl.
®dopma 3anvicu npu AACPHBIX npeBpamieHus [IpoToHHO - HeWTpoHHas Mojelb aToMa. OCOOCHHOCTU B3aUMOICHCTBUS
4acTUIl BHYTpH spa. OU3nvecknii CMBICH MOHATHH «OHEPTHUs CBSI3M» «IedekT Macchy DopMylia pacueTa SHEPTuu
CBSI3H.

HMcekyceTBeHHasi paJiMOAKTUBHOCTD. SlnepHblie peaknuu Pemenue 3aga4 Ha siiepHble peakuuu. Pacuer
SHEPIreTUYECKOr0 BBIX0OJaA sIAEpHOM peakiuy. PelieHue 3a1a4 Ha sepHble peakiuu. JlonucaTs siiepHbIE pEaKIMH.

Henenue sinep ypana. LHennas sinepuasi peakuusi. Sinepusblii peakrop Illpumenenue sinepHoii 3Hepruu. Mexanusm
neneHus siapa. OCBOOOXKICHNE SHEPTHH NpH JesieHNH saep. OcyIecTBIeHUE YIPaBIsIeMOH peakuy JeJIeHUH. ATOMHBIE
JIEJOKOJIBI. DIIEKTPOCTAHITUH U T 1.

TepmosinepHas 3Heprus. JHeprus Pemenue 3a1a4 Ha anepHble peaknuu. 3Be3a. TepMmosiepHas peakiys yCIOBUS
ee ocyuiecTBieHus. [lepcrieKTHBBl  pa3BUTUS YIIPABISIEMON TEPMOSIEPHON peakiueil. Pacuet sHepreTH4eckoro BIXoaa
SIIEPHOM pEaKIMH.

Buosornyeckoe Bo3aedcTBUSA paAnoaKTUBHOIO u3ay4yeHusi. [loBTopuTe/IbHO — 00001IaIONINI YPOK 1O TeMe KATOM
U aTOMHOe siApo». J[03a U3mydeHus, eAMHUIBI U3MEPEHUs 3aluTa Opranu3ma ot usnydeHus. [Ipoananusuposars u
0000IIKMTh OCHOBHBIE BONPOCHI 3TOrO Pa3ela.

Pazgea Ne6 IBOJIIOIUSI BCEJTEHHOM. 4
Tema 6.1. Conepxanue 4
IBosonus 1. | Iddexr Jdonnepa u odHapy:keHHEe «pa3deraHus» rajakTuk. boabmoii B3pbiB. Bo3MokHBIE clleHAPUH BOJIONUH
BCEJICHHOM. BcesieHHoM. Knaccnpukanus 38e31. O630pHbIe Jekuu. PazMepsl u Macchl 3Be311
2. | Mue4Hblii myTh — HalIa rajJakTuka. MHoroodpa3ue rajiakTuk. TyMaHHOCTh AHAPOMEIBI, CTUPATbHBIE TATAKTHKH.

JBoJaoNus ¥ JHeprusi ropenus 3se3a. Tepmosinepuslii cuHTe3. O0pasoBaHue MIaHeTHBIX cucTeM. CoTHeYHas

cucrema. O030pHBIC ICKIUH.
HUTOI'O 3a 2 xkypc 70
Hroro: 180
KoucyabTanumn 12
IIpome:KyTOUHAS aTTeCTALUSA 6
Bcero: 198
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOBYUEBHOM JESATEJIbHOCTUCTYJIEHTOB

Conepxanue
o0yJeHus

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH CTY/IeHTOB (HA YPOBHE
Y4e€OHBIX el CTBHI)

BBenenne

YMeHus TOCTaHOBKY IIeJIel AeSITeTbHOCTH, TUIAHUPOBAHUS COOCTBEHHOMN
JEATEIbHOCTH JJIs1 JOCTHKEHHUSI IOCTABIICHHBIX LIeJIeH, IPEIBUICHHS BO3MOXKHBIX
pPEe3yNbTaTOB 3TUX JCHUCTBUN, OPraHU3AMU CAMOKOHTPOJIS U OLICHKH IIOJIy4EHHBIX
pe3ynbTaToB. Pa3BuTHE CIOCOOHOCTH SICHO U TOYHO M3J1araTh CBOU MBICIH, IOTUYECKU
000CHOBBIBaTh CBOIO TOUKY 3pEHUS, BOCIIPUHUMATh U aHAIU3UPOBATh MHEHUS
co0eceTHUKOB, MTPU3HABas IPABO APYroro YeaoBeKa Ha NHOE MHEHHUE.

[TpousBenenue u3mepeHns HU3NIECKUX BETMYHUH M OIICHKA IPAaHHIIBI IIOTPEITHOCTEH
HU3MEPEHU.

[IpencraBiaeHne rpaHULbl TOTPEUTHOCTEW U3MEPEHUH NP MOCTPOSHUH TPa(UKOB.
YMeHue BbICKa3bIBaTh TUIOTE3bI ISl O0BSICHEHHS HA0II01aeMbIX SIBIICHUI.

YMenue npeasiarate MOAETH SBICHUHA. YKa3aHHe TPaHUI] TPUMEHUMOCTH (PU3MYECKIX
3aKOHOB. 37105k€HNE OCHOBHBIX MOJIOKEHUN COBPEMEHHOM HAYYHOU KapTHUHBI MUPA.
[TpuBeneHre NpUMepOB BIUSHUSA OTKPBITHHI B PU3UKE HA POTPECC B TEXHUKE U
TEXHOJIOTHH Mpou3BoacTBa. Vcnonbs3zoBanue MHTepHeTa i moucka nHGopMaIim.

1. MEXAHUKA

Kunemamuxa

[IpencraBnenre MEXaHMYECKOTO IBM>KEHUS TEJIa YPABHEHUSAMH 3aBUCUMOCTH
KOOPAMHAT U MPOEKIMEN CKOPOCTH OT BpeMeHU. [IpeacraBieHne MeXaHM4eCKOro
JIBIDKCHHUS TeJla TpaikaMy 3aBUCHUMOCTH KOOPJIMHAT U MIPOEKIMEH CKOPOCTH OT
BpeMeHu. OnpesiesieHle KOOpANHAT MPONIEHHOTO MMyTH, CKOPOCTH U YCKOPEHUS Teja
1o rpadukam 3aBUCUMOCTH KOOPJMHAT U MIPOEKIUH CKOPOCTH OT BPEMEHHU.
Ornpezenenre KOOpAUHAT MPONUIEHHOTO MyTH, CKOPOCTH M YCKOPEHUS Teja 1Mo
YPaBHEHUSM 3aBUCUMOCTH KOOPJIUHAT U MPOECKLUHUNA CKOPOCTH OT BPEMEHH.
[IpoBeneHre CpaBHUTENBHOTO aHAJIM3a PABHOMEPHOTO U PABHOIIEPEMEHHOTO
JIBIKCHUH.

VYka3zaHue UCoIb30BaHMS TOCTYNATEIBHOIO U BPAIIATEIbHOTO IBUKEHUN B TEXHUKE.
[TpuoOperenue omnbiTa paboThl B TPYIIIE C BHIMOIHEHUEM PA3IMUHbIX COLIMATBHBIX
ponen.

Pa3paboTka BO3MOKHON CHCTEMBI IEHCTBUN U KOHCTPYKIUH JIJISl DKCIIEPUMEHTAIBHOTO
ompeneseHus KHHeMaTH4Yeckux BeinnduH. [IpencraBienue nadopmaiuu o BUaIax
IBIKEHUS B BUAE TaOJIMIIGL.

3axonwi
CcOXpaneHus
8 MexaHuke

IIpuMeHeHne 3aKk0Ha COXPaHEHUS UMITYJIbCA JJIs BBIYMCIICHUS U3MEHEHUN CKOPOCTEN
TeJ NMpHU UX B3auMoaercTBusX. MiamMepenne paboThl CHIT M U3MEHEHUE KHHETHYECKON
SHEpruu Tesna. Beruucnenue paboThl il U U3MEHEHUSI KWHETUYECKON SHEPruM Tea.
Beluncrnenre NoTeHIMAIbHOM SHEPTUHN TE B TPAaBUTALIMOHHOM Toiie. Onpenenenne
MOTEHIMAIBLHON SHEPTHH YIIPYyro Ae(opMUPOBAHHOTO TeJla 10 U3BECTHOM
nedopMaluu 1 )KecTKOCTH Tena. [IpumMeHeHne 3akoHa COXpaHEeHUsI MEXaHUYEeCKOM
OHEPIUH IIPU pacueTax pe3yJbTaTOB B3aUMOACUCTBUM TEN IPaBUTALIMOHHBIMU CUJIAMU
Y CUJIaMH YIIPYTOCTH.

VYka3zaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHHUKH. YKa3aHHe yuyeOHbIX
JUCLHUIIINH, IPA U3YYEHUH KOTOPBIX UCIOJIB3YIOTCS 3aKOHBI COXPAHEHUS.

Conep:xkanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BU/J0B AeSITEJIbHOCTH CTYJACHTOB (Ha
YPOBHE YUeOHBIX J1eiicTBHIA)

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKW U TEPMOJIMHAMUKH
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Ocnosvl
MOJLEKYNAPHOU
KUHEemu4ecKoul
meopuu.
Hoeanvnwiii casz

BrinonHeHnue SKCrepuMeHTOB, CIyXaluX 111 000CHOBAHUS MOJIEKYIISIPHO-
kuHerndeckoil Teopun (MKT). Pemenune 3anau ¢ npuMeHEHNEM OCHOBHOTO YPaBHEHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH ra30B.

OnpeneneHye napaMeTpoB BELIECTBA B Ta3000pa3HOM COCTOSIHMM Ha OCHOBAaHUU
YPaBHEHHUs COCTOSIHUSA UAEAIBHOrO raza. OmnpeeseHue napaMeTpoB BELIECTBA B
ra3000pa3HOM COCTOSIHUM U MPOMCXOSAIINX MPOIECCOB MO rpadkaM 3aBUCUMOCTH P
(T), V() p (V).

OxcnepuMeHTanbHoe uccaenoBanue 3asucuMoctu p (T), V (T), p (V). IIpencraBnenue
B BUJI€ Tpa)IKOB U30XOPHOr0, N300apHOTO U U30TEPMUUYECKOIO IIPOLIECCOB.
Beluncnenue cpeiHed KHHETHYECKON SJHEPTUU TEIUIOBOIO JIBUKEHUS MOJIEKYII 110
U3BECTHOM TeMIepaType BellecTBa. BrickazbiBaHMe TUITOTE3 U1 O0BSICHEHUS
HA0JII0/JaEMBIX SIBJICHUN. Y Ka3aHHUE IPaHUL IPUMEHUMOCTH MOJIEIH «HU1€AJIbHBIN ra3y
u 3akoHOB MKT.

OcHogbi
MepMOOUHAMUK
u

M3mepenne KoaudecTBa TEIUIOTHI B IIpoLieccax Temionepenadn. Pacuer konuuectsa
TEIUIOTHI, HEOOXOAUMOTO ISl OCYIIECTBICHHS 3aJaHHOTO TpoLiecca ¢
Teruionepenadeil. Pacuer naMeHeHus BHyTpeHHEH 3HEpruu Tei, padoThl U
IIEPENAHHOTO KOJIMYECTBA TEIIOTHI C UCIIOJIB30BAHUEM IIEPBOTO 3aKOHA
TepMOIMHAMUKH. PacueT paboTbl, COBEpIIEHHOMN Ia30M, 110 rpauKy 3aBUCUMOCTH P
(V).

Beruucnenue paboTel ra3a, COBEpIIEHHONW P U3MEHEHUU COCTOSIHUS 110 3aMKHYTOMY
uukiy. Berancnenue KIIJ[ mpu coBepiieHuu razoM paboThl B IpoLeccax U3MEHEHUs
COCTOSIHUSA TI0 3aMKHYTOMY LUKITy. OOBsICHEHHE PUHIIUIIOB IEHCTBHSI TEIIOBBIX
MamuH. [leMoHCTpanus ponu (GU3UKH B CO3/IaHIH U COBEPIICHCTBOBAHUHU TETIOBBIX
BATATEJIEH.

W3noxeHune cyTu 3K0JI0THYECKUX Mpo0sieM, 00yCIIOBIEHHBIX pabOTOM TEIIOBBIX
JBUTATENICH U MPEIJIOKEHNE ITYTH UX PELICHUA. Y Ka3aHUE TPaHULl IPUMEHUMOCTH
3aKOHOB TEPMOJMHAMUKHU. Y MEHUE BECTU AUAJIOT, BBICIYIINBATh MHEHUE OIIOHEHTA,
y4acTBOBATh B JUCKYCCUHU, OTKPBITO BBIPAYKATh U OTCTAMBATh CBOXO TOYKY 3PCHUS.
VYkazanue yueOHbIX AUCHUIUINH, TPH U3YYEHUH KOTOPBIX UCIIOJIb3YIOT YUeOHBIN
Matepuan «OCHOBBI TEPMOANHAMKM.

Ceoticmesa
napos, Hcuoko-
cmeti, meepobix
mer

N3mepenne BIaKHOCTH BO3yXa.

PacueT konnuecTBa TEMI0ThI, HEOOXOAUMOTO I OCYLIECTBICHHSI ITpoLecca epexoaa
BEIL[ECTBA U3 OJJTHOTO arperaTHOro0 COCTOSIHUS B IPYTO€.

OKCepUMEHTAJILHOE MCCIIE0BAaHNE TEIUIOBBIX CBOMCTB BelecTBa. [IpuBenenue
PUMEPOB KaWIISPHBIX SBJIEHUH B OBITY, IPUPOJIE, TEXHUKE.

HccnenoBaHne MEXaHUUECKUX CBOMCTB TBEpAbIX Tell. [IpuMeHenne pu3ndeckux
MOHSTHUI U 3aKOHOB B Y4eOHOM MaTepHalie IpoeCcCHOHABHOTO XapaKTepa.
Hcnonb3oBanue MHTEpHETA /U1 IOMCKA MHPOPMAIIUH O pa3paboTKax v MPUMEHEHHIX
COBPEMEHHBIX TBEPJIbIX U AMOP(PHBIX MaTEPUAJIOB.

3. QJJIEKTPOAUHAMMUKA

Onexmpocmamu
Ka

Brrunciaenue cun B3aI/IMO,Z[CI>'ICTBI/IH TOYCUYHBIX JJICKTPUYCCKUX 3aPAO0B.
Brrancnenue HAIMPSXKCHHOCTHU 3JICKTPHYCCKOTO ITOJISI OAJHOTO U HECKOJIBKHUX
TOYCUYHBIX JJICKTPUYCCKUX 3apsAa0B.

Conepxanue
o0yueHus

XapakTepucTHKA OCHOBHBIX BH/I0B /IeATEJIbHOCTH CTY/AE€HTOB (Ha
YPOBHE YUeOHBIX AeiicTBHI)
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Brrunciaenue norenuuana QJICKTPHUYCCKOIO ITOJIA OAHOI'O U HCCKOJIBKUX TOUCYHBIX
SJICKTPHUYCCKUX 3aps10B. HSMepeHI/Ie Pa3HOCTU MOTCHIUAJIOB.

I/I3MepeHI/IC OHCPI'UM SJICKTPHUICCKOI'0 I10JIA, 3apsAKEHHOI'O KOHACHCATOpa.
Brrunciaenue SHEPTHUHU SJICKTPHUYCCKOTO I10JIA, 3apsAKCHHOTO KOHACHCATOPA.
Pa3pa60TI<a IUIaHAa ¥ BO3MOYKHOM CXEMBI HeﬁCTBHﬁ OKCIICPUMCEHTAJIBHOI'O OIIPCACICHUA
9JICKTPOCMKOCTH KOHACHCATOpA U ,HHBJICKTpH‘ICCKOfI IMPOHUIIACMOCTH BCIICCTBA.
HpOBeI[eHI/IC CpaBHHUTECIBHOI'O aHaJIM3a rpaBUTAlIMOHHOI'O U 3JICKTPOCTATHUYECKOI'O
I1OJICH.

THocmosnnoii
MoK

W3mepeHne MOIHOCTH 3eKTpruueckoro Toka. smepenue 9/1C u BHYTpeHHETr0
COIIPOTHUBJIEHUS] UCTOYHHKA TOKA. BBINOIHEHNE pacueToB CHJIbI TOKA U HANPSDKEHUH
Ha yJacTKax JeKTpuyeckux nenei. OObsicHEHNE Ha IPUMEPE 3JIEKTPUUECKOMN LEMH C
nByMs uctrouHukamu Toka (9/1C), B kKakoM ciryyae HCTOYHMK 3JIEKTPUYECKON SIHEprun
paboTaeT B peKUMe IeHepaTopa, a B KAKOM — B PEXKHUME IOTPEOUTES.

Onpenenenue TeMneparypbl HUTH HakaauBaHus. M3MepeHue 3JeKTpu4ecKoro 3apsja
anekTpoHa. CHTHE BOJIbTaMIIEPHON XapaKkTepUCTUKH nuoja. [lposenenue
CPaBHUTEJIBLHOIO aHAJIN3a MOJIYIIPOBOAHUKOBBIX IUO/I0B U TPUOJIOB.

Hcnonp3oBanue MHTEpHETA U1 TOMCKA HHPOPMALIMH O TIEPCIIEKTUBAX PAa3BUTHS
HOJIYIPOBOJHUKOBON TEXHUKH. Y CTAHOBKA MPUYMHHO-CIIEICTBEHHBIX CBS3EH.

Maenummnuvie
AGIIeHUA

N3Mepenne nHAYKIUY MarHUTHOTO 10JIsA. BelunciieHne cui, AeMCTBYIONIMX Ha
MIPOBOJHUK C TOKOM B MarHUTHOM I10J1€. BBIYnCIeHHnE CHII, IEMCTBYIOIIUX HA
3JIEKTPUYECKUN 3aps/l, ABUKYIIUNUCS B MATHUTHOM II0JI€.

Uccnenoanue sABICHUN 3IEKTPOMATHUTHON MHIYKIIMH, CAMOWH TYKIIUH.
Brruuciienue sHepruu MarHuTHOTO 1moJjist. OObsICHEHUE TPUHITUIA JICHCTBUS
anekTpoBuraress. OObsICHEHUE MPUHIIMIA IEUCTBHS T€HEPaTOpa AIEKTPUIECKOTO
TOKa M 3JIEKTPOU3MEPUTENbHBIX TPHO0poB. OOBsICHEHUE MPUHITUIA IEHCTBUS Macc-
criekTporpada, yckopuTtenei 3apsbkeHHbIX yacTull. O0bsiCHEHHE PO MarHUTHOTO
1oJIst 3eMJIU B KU3HHU PACTEHUM, ’KUBOTHBIX, YEJIOBEKA.

IIpuBeaeHre NpUMEPOB NPAKTUYECKOTO MPUMEHEHUS U3YUEHHBIX SIBIICHUH, 3aKOHOB,
npubOOpPOB, YCTPOHCTB.

[IpoBeneHre CPaBHUTENBHOTO aHAJIN3a CBOMCTB AJIEKTPOCTATUYECKOT0, MATHUTHOTO U
BUXPEBOTO AeKTpudeckux noneid. OObsCHEHNE Ha TPUMepPE MAarHUTHBIX SBJICHHM,
nouyeMy (pU3UKy MOKHO pacCMaTPUBATh KaK METAIUCIIUTLIINHY.

4. KOJIEBAHUS U BOHbI

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCIMOCTH TIepro/ia KoieOaHUu MaTeMaTHYeCKOro MasTHUKA OT €T0
JUTMHBI, MaCChl M aMIUTMTYBI KoJieOaHui. ccnenoBanne 3aBUCUMOCTH TIEPHOIa
Kosie0aHu# Tpy3a Ha MPYKUHE OT €r0 MACChl U KECTKOCTU MPYKUHBL. BhIuncieHue
nepnoaa KOJ'Ie6aHI/II\/'I MAaTEMATUYCCKOI'O MasiTHUKA 110 I/ISBGCTHOMy 3HAYCHUIO €TI0
JUTMHBIL. Berancnenue nepruoaa koieOaHuii Tpy3a Ha MPYKUHE 110 N3BECTHBIM
3HAYCHUSIM €TI0 MACCBhI U KCCTKOCTHU pr)KI/IHBI. BBIpa6OTKa HaBBIKOB BOCHpI/IHI/IMaTB,
aHAIM3UPOBATh, IepepadaThIBaTh U MPEIBIBISITH HH()OPMAIIMIO B COOTBETCTBUHU C
IIOCTABJICHHBIMHU 3aJa4YaMM.

[TpuBeneHre MpUMEPOB aBTOKOJIEOATENBHBIX MEXaHMUECKUX cucTteM. [IpoBeneHme
Kiaccuukanmum KojeOaHui.

Conep:xkanue
00yueHus

XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH CTYJACHTOB (Ha
YPOBHE YUEeOHBIX AeiiCTBHIi)
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Ynpyaue 6onnwvi

W3mepenue UIMHBI 3BYKOBOW BOJIHBI IO Pe3yJbTaTaM HaOMI0eHUN HHTEpPEepeHIINN
3BYKOBBIX BOJIH.

Hab6nronenue u o0bsiCHeHUE SBJICHUH HHTepdEepeHIINN U TU(PAKITMH MEXaHHUECKIX
BOJIH.

[IpencraBienue obaacTeil mpuMEHEHHs YIbTPa3ByKa U MEPCIIEKTUBBI €r0
UCTIOJIb30BAaHUS B PA3IMYHBIX 00JaCTAX HAyKH, TEXHUKH, B MEIULIMHE.

H3noxxeHue cyTu 3KOJIOTHYECKUX MPOOJIeM, CBA3aHHBIX C BO3JCHCTBHEM 3BYKOBBIX
BOJIH Ha OPTaHU3M YEJIOBEKA.

Onexmpomae HaGumroienre ociuuiorpaMM rapMOHUYECKUX KOJIeOaHUN CHITBI TOKA B LIEITH.

HUMHble H3mepeHue 3JIeKTpOEeMKOCTH KOHIeHcaTopa. 3MepeHne HHIyKTUBHOCTh KaTYIIIKH.

Konebanus HccnenoBanue sSBICHUS dJIEKTPUYECKOTO PE30HAHCA B ITOCIIEIOBATEIILHOM TICTIH.
[TpoBenenue aHanoOruu MeXAY (PU3NIECKUMHU BETUINHAMHE, XapaKTEPU3YIOIIUMHU
MEXaHUYECKYIO U DJIEKTPOMArHUTHYIO KOJICOATEIbHBIC CUCTEMBI.
Pacuer 3Hauenuii cuiIbl TOKa U HAIPsKCHUA Ha 3JICMCHTAaX LUCIH NEPEMECHHOI'O TOKA.
HccnenoBanue npuHIMa AeicTBUsS TpanchopmaTtopa. HMccnenoBanue mpuHIUna
JEHCTBUS TeHEepaTopa MepeMeHHOro Toka. Vicnons3oBanue MHTEpHETA /1J1s TIOUCKA
UH(POPMAIIUU O COBPEMEHHBIX CIIOCO0aX Mepelavyn MICKTPOIHESPTUH.

Onekmpomae OcyiecTBieHue paauonepeaadn u paauonpuema. MccinenoBanue cBOWCTB

HUMHble AIIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

BOJIHbL Pa3BuTHE IEHHOCTHOTO OTHOIICHHUS K U3y4acMbIM Ha YPOKax (pHU3MKU 00bEKTaM H

OCBanMBAaCMbIM BUJaM ACATCIbHOCTH. OOnbsacHeHue MPUHIOHUIINAJIBHOI'O pa3indunia
npupoAbl YIIPpYIux U 3JICKTPOMArHUTHBIX BOJIH. H3noxeHue CYTH S5KOJIOTUYCCKHUX
np06neM, CBA3aHHBIX C DJICKTPOMAariMTHBIMU KoJyieOanusiMu 1 BostHaMu. OO0bsICHEHUE
POJIN JICKTPOMArHUTHBIX BOJIH B COBPEMCHHBIX HCCIICTOBAHUAX BcenenHnoii.

5. OITUKA

Ilpupooa ceema

IIpuMeHeHne Ha TPaKTUKE 3aKOHOB OTPAKEHHUSI U IIPEJIOMIICHHUS CBETA IPU PEILICHUH
3a/1a4.

Omnpenenenne cCueKTpaibHbIX IPaHUIL] YyBCTBUTEIILHOCTH Y€JIOBEYECKOTO Iiasa.
YMeHue cTpouTh N300paXkeHus MpeIMETOB, JaBaeMble JTMH3aMU. PacueT paccTosiHUS
OT JIMH3BI 10 U300pakeHus npeamera. Pacuer ontuueckoit cuiibl muH3b1. 3Mepenue
(OKYCHOTO paccTOSHUS JUH3BL. VcnbITaHue Moienel MUKPOCKOIIA U TeJIecKomna.

Boanoeswvie
ceolicmea
ceema

HaGnronenue siBneHust nHTEp(EpeHIUH 3IeKTPOMarHuTHBIX BosiH. Habmonenue
ABJICHUS AUPPAKIIMU FTEKTPOMArHUTHBIX BoJIH. HaOmroieHre saBiieHus noaspu3aniu
AJIEKTPOMAarHUTHBIX BOJIH. MI3MepeHne AIMHBI CBETOBOW BOJIHBI 110 PE3yJIbTaTaM
HaOmroieHus siBiieHns uatepdepentinu. Habmonenue sienenns qudpakiny CBeTa.
Habmionenue siBneHus noyispu3auy U qucrepcuu ceeta. [louck paznuumii u
CXOJICTBAa MEXAY AU(PPAKIIMOHHBIM U JUCIIEPCUOHHBIM CIIEKTPaMHU.

ITpuBeneHne NpUMeEpOB MOSABIEHUS B IPUPOJE U UCIIOJIB30BAHNS B TEXHUKE SBJICHUN
uHTepdepeHn, Tudpaxium, MoIspu3aluu 1 nucnepeuu ceeta. [lepeuncienue
METOJI0B IMO3HAHUS, KOTOPBIE UCIIOJIB30BaHbI IPH U3YUYEHUH YKAa3aHHBIX SIBICHUN.

6. JVIEMEHTHI KBAHTOBON ®U3UKH

Keanmosas
onmuxa

Hab6mronenue dpotoanexkrpuyeckoro sddexra. O0bsicHenne 3akoHoB CToseToBa Ha
OCHOBE KBAaHTOBBIX MPEJICTaBICHUN. PacueT MakcMManbHOW KMHETUYECKOW YHEPTUI
3JIEKTPOHOB MpHU (poTodIeKTprueckoM ddekTe.

Omnpenenenne pabOTH BEIXOA AIEKTPOHA MO TpaduKy 3aBUCUMOCTA MAKCUMAaTbHOM
KHHETHYECKOW YHEPTUHU (POTOIIEKTPOHOB OT YaCTOTHI cBeTa. Mi3MepeHne padoThI
BbIXO/1a AMeKkTpoHa. [lepeuncienne mprudOpoOB yCTaHOBKH, B KOTOPBIX MPUMEHSIETCS
0e3-uHepIMOHHOCTh GoTodhPekTa.

OOBsICHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO Ayanu3Ma cBOUcTB (hoToHOB. OOBsiCHEHUE
POJIM KBAHTOBOM OTNITHKH B Pa3BUTHH COBPEMEHHOM (DU3HKH.
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Duzuxa amoma

Habnronenne muHEHYaThIX CIIEKTPOB.

Pacuer yacTOTHI ¥ AJIMHBI BOJIHBI UCITYCKA€MOT'O CBETA IPHU MEPEXOE aTOMa BOJIOpOa
U3 OJIHOTO CTAllMOHAPHOTO COCTOSAHUS B ipyroe. OObsACHEHUE MPOUCX OKICHHS
JUHEHYATOr0 CIEKTpa aToMa BOJOPOa U pa3inyuus JUHEHYATHIX CIIEKTPOB PA3TUUYHBIX
ra3zoB. MccaenoBanue JIMHEHYaTOro CeKTpa.

Hccnenoanue npuHIMNa paboThl TIOMUHECIICHTHOH JTammibl. Habmoienue u
00BsICHEHUE PUHITUIA ISHCTBUS J1a3epa. [[puBeneHne npuMepoB NCIOIb30BaAHUS
Jla3epa B COBPEMEHHOM HAyKE U TEXHUKE.

Hcnonw3oBanue MuTepHeTa 1715 morcka nH(OPMALIUY O MEePCIeKTUBAX MPUMEHEHHS
Jasepa.

Qusuka
amomHoeo s0pa

HaGmronenue TpekoB anbda-uactull B kamepe Bunbcona. PerucrpupoBanue siaepHbIX
M3JIy4EHUM C MOMOIIIbIO cueTynka ['eirepa.

Pacuer sHeprum cBsizu aTOMHBIX sJIEP.

Onpenenenue 3apsiia ¥ MacCOBOI'O YUCIIA ATOMHOTO s1/Ipa, BO3HUKAIOLIETO B
pe3yabTaTe paAHoaKTUBHOTO pacrnana. Berancienue sHeprum, 0CBOOOKIAIOMICHCS TIPU
paZ0aKTUBHOM pacmaje.

Omnpenenenue NpoayKTOB IEPHON peaKIUU.

Brruncnenue sHepruu, 0cBOOOXKAAIOIICHCS TIPU AAEPHBIX peakiusax. [lonnmanue
MPEUMYIIECTB U HEIOCTATKOB UCIIOJIH30BAHMS ATOMHOM YHEPTUU U MOHU3UPYIOIINX
U3ITy4eHUI B MPOMBIIIEHHOCTH, MEUIIMHE.

W3mosxeHne CyTH 3KOJIOTUYECKUX MPOOIIeM, CBSI3aHHBIX ¢ OMOJIOTUICCKUM JICHCTBUEM
pannoakTUBHBIX u3nydeHuil. [IpoBenenue knaccuukanuu 3IeMEeHTapHBIX YaCTHUI] IO
uX (pU3UUIeCKUM XapaKTepUCTHKaM (Macce, 3apsiay, BpeMEHH KU3HU, CIIUHY U T.JI.).
[Tonnmanue 1eHHOCTEH HAYYHOTO TO3HAHUS MHpa HEe BOOOIIE A YeTOBEYeCTBa B
LEJIOM, a JUIsl KaKJI0T0 00yJaroIerocs IM4HO, [IEHHOCTEH OBJIaJIeHUs METOJIOM
HAYYHOTO MO3HAHUS I JOCTHKEHHS ycIieXa B JTI0OOM BUJIE MPAKTUYECKOM
JeSTeTbHOCTH.

7. 9BOJIIOIIM A BCEJIEHHOM

Cmpoenue u
pazeumue
Bcenennoii

Habmronenue 3a 38e31amu, JIyHOM U TtaneTaMu B Teneckon. HabmrogeHne comHedHbIx
MATEH C TOMOIIBIO TEJIIECKOIA U COJTHEYHOTO SKpaHa.

Hcnonk3oBanue MHTepHETA 715 TOMCKA N300paKEHU KOCMUYECKUX OOBEKTOB U
uHpopmaruu 06 ux ocodeHHOCTsIX OOCYKIEHHE BO3MOKHBIX CIIEHAPUEB IBOJIIOIIUN
Bcenennoit. Mcnons3oBanue MHTEpHETA TSI TOMCKA COBpEMEHHON MH(GOPMAITUHU O
pa3Butuu Beenennoit. Onienka nHGpOpMaIMK ¢ TTO3UIIMH €€ CBOWCTB: JIOCTOBEPHOCTH,
00BEKTUBHOCTH, MTOJIHOTHI, AKTYyaTbHOCTH U T.1I.

Deonroyus 36e30.
Tunomesa
NPOUCXOIHCOEHUS
Conneunoti
cucmemol

Brruncnenue sHepruu, 0cBOOOXKAAIOIMIENHCS TPU TEPMOSIEPHBIX PEaKIUsX.
dopmynupoBKa mpodiaeM TepMosiiepHoil sHepreTuku. OOBbsICHEHNE BIUSHUS
COJIHEYHOM aKTHBHOCTH Ha 3emutro. [loHMMaHue poiny KOCMUYECKNX UCCIIEIOBAHNN, X
Hay4HOI'0 ¥ YKOHOMUYECKOIO 3HAYCHMUS.

OO6cyxeHrne COBpEMEHHBIX THIIOTe3 0 MpoUcXokaeHNH COTHEUHOM cUCTEeMBI
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7. YYHEBHO-METOJWYECKOE U MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHUE
PABOYEN ITPOT'PAMMBI YUEBHOM JUCIUILINHBI ®U3UKA

OcBoenne mporpamMmbl  yueOHOM nucnumnabel  @Pusuka mpeanonaraeT Haludue B
npodeccuoHanbHOM 00pa3oBaTEIbHON OpraHHU3aliK, pealu3yIoulel 00pa30BaTeIbHYI0 MPOTPAMMY
cpenHero obmero obpazoBanusi B mpezaenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHUs, y4eOHOr0 KaOMHETa, B KOTOPOM MMEETCS BO3MOXKHOCTh 00€CIeYnTh CBOOOIHBIH 10CTYI
B MlHTEpHET BO BpeMst y4eOHOT0 3aHATHS U B IEPHO/I BHE-YUEOHOU AEATEIBHOCTH 00yJIarOIIUXCS.

B cocrtaB xabunera Qusuku BXoauT jaboparopus ¢ mabopaHtckoi komHaToill. [lomemienue
kaOuHeta Qu3uku yaoBieTBopsier TpeOoBaHUsAM CaHUTAPHO-IMUAEMHOIOTHYECKUX TMPaBUI U
HopmatuBoB (CanlluH 2.4.2 No 178-02) m OCHamIeHO THIOBBIM OOOpPYJOBAaHHEM, YKa3aHHBIM B
HACTOAIIMX TPeOOBAHUSX, B TOM YHCIE CHEIUATM3UPOBAHHONW yueOHOUW MeOenbl0 W CcpeicTBaMu
00y4eHHs, JOCTATOYHBIMH IS BHITIOJTHEHUS! TPEOOBAaHUN K YPOBHIO MOJATOTOBKH O0YYaIOIIUXCS.

B kabunere mmeercs MyJabTUMEAUIHOE 000pYAOBaHUE, MOCPEACTBOM KOTOPOIO YYACTHUKH
00pa3oBaTENBHOIO TMpoLEcca MOTYT MpPOCMAaTpUBaTh BHU3yaJdbHYI0 HH(pOpManuio 1o ¢u3MKe,
CO3/1aBaTh MPE3EHTAINH, BUICOMAaTEePHAIIb U T.11.

B coctaB yueOHO-METOIUYECKOTO M MaTepUAIbHO-TEXHUYECKOTO 00ecreueHHs] MporpaMMbl
yueOHOU AUCIUILTUHBI «DU3HKaY, BXOISAT:

* MHOTO()YHKIIMOHATBHBIA KOMIUICKC IPETO/IaBaTEs,

* HamAIHbIE MOCOOMS (KOMIUJIEKTHI YYeOHBIX TaOnuil, IuiakaTel: «Du3nyecKkue BEIMYHMHBI U
(dbyHIaMeHTallbHBIe KOHCTAHTBI», «MexayHaponHas cucrema eaunun; CUy», «llepmogmuaeckas
cuctema xumuieckux snemMenToB .M. MenaeneeBay, MOpTPETHl BHIIAIOIIUXCS YICHBIX-(PU3UKOB
1 aCTPOHOMOB);

* H“H()OPMAIIMOHHO-KOMMYHHKATHUBHBIEC CPEJICTBA;

* JKPaHHO-3BYKOBBIC MIOCOOUS;

* KOMILJIEKT 3JIEKTPOCHa0KeHHsI kabuHeTa (PU3HKH;

* TEXHHUYECKHE CPECTBA OOYUCHUS;

* JIEMOHCTpAIMOHHOE 000pyA0BaHKe (0OIIero Ha3HAUCHUS U TeMAaTUYECKUE HaOOPHI);

* JnabopatopHoe 000py10BaHKE (00IIeT0 Ha3HAYCHUS U TEMAaTHIECKHUE HaOOpHhI);

* CTaTMYECKHUE, ITMHAMUYECKHUE, IEMOHCTPALMOHHBIE U Pa3/IaTOYHbIE MOJIEIIN;

* BCIIOMOTaTEIbHOE 00OPYAOBAHHUE;

* KOMIUJIEKT TEXHHUYECKOH IOKYMEHTAIlid, B TOM 4YHCIe Maclopra Ha CpeacTBa OOydeHHs,
WHCTPYKIIUH TI0 MX HUCIIOIH30BAaHUIO M TEXHUKE O€30MMacHOCTH;

* OubOnuoTEeuHBIH HOoH.

B OubGnuoteunsiii QoHa BXOAAT yueOHUKH, y4yeOHO-MeTonumdeckue KomruiekTol (YMK),
o0ecreynBaoMe OCBOCHNE Y4eOHON aucuuruinHbl du3nka, peKOMEHI0BaHHbIE WM JOMYIIEHHbIE
JUIS  UCTOJb30BaHUS B NPOQECCHOHAIbHBIX 00pa30BaTENbHBIX OPraHU3aLUAX, pPEATU3YIOMINX
o0pa3oBaTeNnbHYIO IIporpaMmy cpeaHero oobuiero oopazoBanus B npeaenax ocsoenus OIIOIT CIIO na
0a3e OCHOBHOIO 00111ero 00pa3oBaHMsL.

bubnuoreunsiii GpoHa MokeT OBITH AONOJHEH (PU3MYECKHUMM SHIMKIONEIUSIMH, aTIacaMH,
CIIOBapsIMHM U XpecToMaTHel o (usuke, cCipaBOYHUKAMU MO (GU3MKE U TEXHUKE, HAYyYHON W Hay4YHO-
MOMYJISIPHOM JINTEPATYpPOIl €CTECTBEHHO-HAYYHOT'O COAEPKAHUS.

B mpouecce ocBoeHuss mporpaMMbl y4eOHON AUCHUIUIMHBL «DPU3HKa» CTYIEHThl HMEI0
TBO3MOXHOCTh JOCTYHa K D3JEKTPOHHBIM Y4eOHBIM MaTepuanaM 1o (U3HMKe, HMEIOLUUMCS B
cBOOOJHOM JlocTyne B ceTH VHTepHeT (31eKTpOHHBIM KHUTAM, MPaKTHKyMaM, TecTaM, MaTepuajiam
EI'D u np.).
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