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1. MOSACHUTEJIbBHASA 3AIINCKA

PabGouass mporpamma paszpaborana Ha ocHoBe TpeboBanuii DI'OC cpeagHero oO1iero
o0Opa3oBaHMs, MPEABIBISEMBIX K CTPYKTYpe, CONEPKaHUI0O U pe3ysibTaTaM OCBOSHUS Y4eOHOM
muctuminael dOusnka, B COOTBETCTBHM ¢ PexoMeHIanusMu MO OpraHu3aluy MOJyYeHUs CPEIHEro
obmero oOpa3oBaHMs B  TpeAelax OCBOCHHS  OOpa3oBaTEeNbHBIX  HPOTPaMM  CPEIHETO
npodeCCHOHAIBHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUsS C y4eTOM TpeOOoBaHUit
(benepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJy4aeMO MpodeccHu CpeaHero
npodeccuonanbHoro obpazoBanus (mucbMo JlemapramMeHTa rocylapCTBEHHOW IMOJUTUKH B chepe
noAroToBku pabounx kazapos u JII1O MunoopHayku Poccun ot 17.03.2015 Ne06-259).

CopepxaHue nporpaMmbl y4yeOHOM JuCHUIUIMHBI DHU3MKAa HAMpaBiIeHO Ha JOCTH)KEHUE
CHEAYIOLIMX LeJIeH:

* OCBOCHHE 3HaHUI 0 PyHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX W MPHUHIIUIAX, JIEKAIINX B OCHOBE
COBPEMEHHOW (pu3MuecKo KapTHHBI MHpa; HauOOIee BaXHBIX OTKPBITUAX B OOJACTH (PHU3HKH,
OKa3aBIIUX ONpEENSIONIee BIUSHUE HA pPa3BUTHE TEXHUKU W TEXHOJOTMH, METOAAaX Hay4dyHOTrO
MTO3HAHUS TIPUPO/IBI;

* OBJAJICHUE YMEHHUSMU MPOBOAUTH HAONIONCHUS, TUIAHUPOBATH W BBIMOIHITH SKCIEPUMEHTHI,
BBIBUTATh THUIOTE3bl M CTPOUTH MOJENH, MPUMEHSTHh IMOJy4YeHHbIE 3HaHUSA MO (UUKE s
O0BSICHEHUS Pa3HOOOPa3HbIX (PU3UYECKHUX SBICHUI M CBOWCTB BEIIECTB; MPAKTHYCCKH HCIIOJIb30BATh
(bu3nuecKre 3HaHUs; OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(POpMAIUH;

* pa3BHTHEC TO3HABATEIHHBIX HHTEPECOB, WHTCILICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH B
mpolecce MpruoOpeTeHus: 3HAaHUM U YMEHUN MO (PU3UKE C MCIOJIb30BAHUEM DPA3IMUYHBIX HUCTOUYHHUKOB
MH(OPMAIINY U COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA;

* BOCHUTaHHE YOEKIECHHOCTH B BO3MOXKHOCTH IO3HAHUS 3aKOHOB MPHPOJBI, HCIOJIb30BAHUS
JNOCTHXKCHUH (U3MKKM Ha 0Oylaro pa3BUTHS  YEJOBCUECKOW I[MBHIIM3AIMH; HEOOXOIUMOCTH
COTPYJIHUYECTBA B IMPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3a/1a4y, YBAXUTEJIBHOIO OTHOIICHUS K
MHEHHIO OIOHEHTA MPH 00CYXIECHUH MPOOIEeM eCTEeCTBEHHO-HAYYHOTO COJIEPKAHMS; TOTOBHOCTH K
MOPaJIbHO-ITHUYECKON OIIEHKE HCIIOJIb30BAHMSI HAYYHBIX JOCTHKEHHH, YyBCTBA OTBETCTBEHHOCTH 32
3alIUTy OKPY>KarOIIEH Cpeibl;

* HCIIOJIb30BaHME TPUOOPETEHHBIX 3HAHUW M yMEHMH I pelIeHHs MPaKTHYeCKUX 3aaady
MOBCETHEBHOM  KU3HU, oOOecreueHuss Oe30MacHOCTH COOCTBEHHOW JKM3HHU, PaIMOHAIBHOTO
MIPUPOJIONONB30BaHUS M OXPaHbl OKPYKAIOIIEH Cpeibl, 1 BO3MOKHOCTh MPUMEHEHHUS 3HAHWHA TpH
pelIeHnH 3a/a4, BO3HUKAIOIIKX B MOCIENyIoIIed MpodeccnoHalIbHOM 1€ TENbHOCTH.

B mporpammy BKIIIOYEHO coOJAep)KaHME, HampaBlieHHOEe Ha (OPMUPOBAHHE y CTYACHTOB
KOMIIETEHITUH, HeOOXO0AUMEBIX I KadecTBeHHOTO ocBoeHuA OIIOII CIIO Ha 6a3e 0CHOBHOI'O OOIIEro
oOpa3oBaHHsl C TIONyYeHHEM CpeaHero oOmiero oOpa3oBaHMs; MTPOrpaMMbl  MOATOTOBKHU
KBJIN(UIIMPOBAHHBIX pab0OUMX, CITyKaLUX.

[Iporpamma y4eOHO# mucruruinHbl DuU3MKa SBISETCS OCHOBOW sl pa3paboTKu pabouux
nporpaMM, B KOTOPBIX TpodeccHoHabHBIE 00pa30BaTENbHBIE OpPTraHWU3AlUH, PEATU3YIOIINE
o0pa3oBaTenpHyI0 MPOrpaMMy cpeaHero obmiero oobpaszoBanus B npeaenax ocsoenus: OINOIT CITIO na
0aze OCHOBHOTO 00mero oOpa3oBaHMs, YTOYHSIOT COJEpKaHHE YydeOHOTO Marepuana,
MOCNIEIOBATEHbHOCT, €r0 HM3y4YeHHUs, paclpelelieHne YydueOHBIX YacoB, TEMaTHKy pedeparos,
WHIVUBUAYATBHBIX IPOCKTOB, BHUIBI CaMOCTOSTEIBHBIX pPA0OT, yUYUTHIBAs CHENU(PHUKY IporpaMmm
MOATOTOBKH KBATU(PUIIMPOBAHHBIX Pab0OUMX, CITy>KaIIHX.



2. OBLIASI XAPAKTEPMCTUKA YUYEBHOM JIMCLHUILTAHBI ®VB3UKA

B ocHoBe yueOHOM nuctumiunHbl Gusnka JeKUT ycTaHOBKA Ha (GOPMHUPOBAHUE Y 00ydaeMbIX
crcTeMbl 0a30BBIX MOHATHI (PU3UKU U TPEACTABICHUN O COBPEMEHHOM (PU3MUYECKON KapTHHE MHpa, a
TaKXe BbIpaOOTKa yMEHUN NMPUMEHATh (pU3MUecKue 3HaHUs KaK B IPOQECCHOHATIBHON NEeSATEIbHOCTH,
TaK M JUI PELICHHUS KU3HEHHBIX 3a/1a4.

®dusnka faeT KoY K NOHUMAHWIO MHOTOYHMCICHHBIX SBJICHUH M IPOLECCOB OKPYKAKOLIETO
Mupa (B €CTECTBEHHO-HAYYHBIX 00JacTsAX, COIMOJIOTUH, SKOHOMHKE, S3bIKE, JIUTepaType u jap.). B
¢buzuke GopMUPYIOTCS MHOTHE BUJIbI I€STEILHOCTH, KOTOPblE UMEIOT MEeTa-IIpeAMeTHbIN Xapakrep. K
HUM B TIEPBYIO OY€pelb OTHOCATCS: MOJCIMPOBAHIE OOBEKTOB M MPOIIECCOB, TPUMEHEHNE OCHOBHBIX
METOOB MO3HAHUSA, CHUCTEMHO-MH(QOPMALMOHHBIA aHaiu3, (OpMYJIUPOBAHHUE TUIIOTE3, AHAIU3 U
CHHTE3, CpaBHEHHE, O00OOIIEHHE, CHUCTEMAaTH3allys, BbISBICHHE MPUYUHHO-CIEICTBEHHBIX CBS3EH,
IIOUCK AHAJIOTOB, YIpaBlieHME OOBEKTaMM M IpoleccaMu. VIMEHHO 3Ta AMCUUMIUIMHA I103BOJSAET
MO3HAKOMHUTH CTY/ACHTOB C HAYYHBIMH METOJAMHU TO3HAHUS, HAyYUTh MX OTIMYATh TUIOTE3y OT
TEOPHUH, TEOPHIO OT FIKCIIEPUMEHTA.

Ou3nKa UMEEeT OYeHb OOJBIIOE M BCEBO3PACTAIOIICE YUCIO MEXKIUCIHUILTHHAPHBIX CBS3EH,
IIpUYeM Ha ypOBHE KaK IOHATHIHOIO ammapara, Tak M HMHCTpyMeHTapusa. Cka3aHHOE I103BOJIAET
paccMaTpuBaTh (U3MKY KaK METaJAUCLUUIUIMHY, KOTOPas MPEelOCTaBIseT MEXAUCUUIUIMHAPHBIA SI3BIK
JUIsL OTIMCAHMSI HAYYHOH KapTUHBI MHpA.

dusnka sABISETCS CHCTEMOOOpasyomuM (HaKTOpoM il €CTECTBEHHO-HAay4YHBIX Y4eOHBIX
MPEIMETOB, TOCKOJIBKY (DM3MYECKHE 3aKOHBI JIEKAT B OCHOBE COICPIKAHUS XUMHH, OHOJIOTHH,
reorpaguy, acTpOHOMHUM M CHEIMAIbHBIX TUCHUIUIMH (TEXHUYECKas MEXaHMKa, 3JIEKTPOTEXHUKA,
AJIEKTPOHUKA U Jp.). YueOHas aucuuruinHa @usmka co3JaeT YHHUBEPCAIbHYIO 0a3y IS M3y4YeHUs
o01enpohecCHOHATIBHBIX U CHELHATbHBIX JUCIMILIMH, 3aKJIaabBas GYHIAMEHT AJS MOCIETYIOLIEro
00y4YeHHS CTYJICHTOB.

OO6nanast JIOrM4ecKOil CTPOMHOCTBIO M ONMHMpPAsCh Ha SKCIEpUMEHTaJbHblE (DAKThI, yueOHas
miucuuiuinHa Ousnka GopMUpyeT y CTYACHTOB MOAJIMHHO HAYYHOE MUPOBO33peHne. Dusnka sBisercs
OCHOBOH YYEHHsI O MaTepHaIbHOM MHpE U pelaeT IpodaeMbl 3TOro MUpa.

W3ydyenue Qusuku B MpodeccCHOHANIbHBIX O0Pa30BaTENbHBIX OpraHU3aLUAX, PEATU3YIOIINX
o0pa3oBaTeNnpHyI0 MPOrpaMMy cpeaHero ooiero oobpazoBanus B npeaenax ocsoenus: OIIOIT CIIO na
06a3e OCHOBHOro o0mero oOpa3oBaHHUS, UMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT HPOQUIIS
po¢eCCHOHATILHOTO 00pa30oBaHMs. DTO BBIpAXAeTCs B COAEpXKaHUU OOYUYEHMs, KOJIMYECTBE YacCOB,
BBIJICIISIEMBIX HAa U3YYECHUE OTACIBHBIX TEM IPOTPaMMBbI, TITyOMHE UX OCBOCHUS CTYACHTaMH, 00beMe U
XapakTepe MPaKTUUYECKUX 3aHATHU, BUJaX BHEAYIUTOPHON CAMOCTOSITEIbHON pabOThI CTYAEHTOB.

IIpu ocBoenuu mnpodeccuit CIIO ecrecTBeHHO-Hay4yHOTO TMpoduias MpodhecCuoHaTHFHOTO
oOpa3zoBanus ¢u3uka usyuyaerca Ha 6a3zoBoMm ypoBHe PI'OC cpennero oOmiero oOpa3oBaHus, Ipu
ocBoeHun mnpogeccuit CIIO TexHumueckoro npoduis NpoPecCHOHANbHOrO 00pa3zoBaHus (U3MKa
u3ydaetcs Oosee yrinyOJeHHO, Kak HpoduibHas ydyeOHas TUCHMILIMHA, YYUTHIBAIOLIAS CHEIUPUKY
OCBaMBaeMbIX MPOQeccuil.

B conmepxanumu yueOHOM mucummMHbl ®Du3Mka TpU  MOATOTOBKE OOYyYarOMIMXCS 10
npodeccusiM TeXHUYECKOTo mpoduis mpodecCHoHaIbHOro 00pa3oBaHus NPOoYUILHON COCTaBIIAIOMIEN
ABIISIETCA pazfeNl «IJIEKTPOJUHAMUKA», TaK KakK OOJIBIIMHCTBO HPOQeccuil OTHOCSIIUXCA K ATOMY
pO(dUITIO, CBA3aHBI C ANEKTPOTEXHUKON U 3JIEKTPOHUKOM.

Conepxanne y4eOHOW JUCIMIUIMHBI, pealu3yeMoe IpH IOJATrOTOBKE OOYYaIoOUIMXCS IO
npodeccusiM E€CTeCTBEHHO-HAYYHOTO MPOQIIS NPOoPecCHOHATHHOTO 00pa3oBaHUs, HE WUMEET SBHO
BBIPQ)XEHHOW MPO(UIBHON COCTABIAIONIEH, TaK Kak Mpo(eccuu, OTHOCIIIUECS K 3TOMY NpOoduIo
o0y4YeHHs, He MMEIOT MPEUMYIIECTBEHHOW CBS3U C TE€M WJIM HHBIM pasfenoMm ¢usuku. OmHako B
3aBUCUMOCTH OT mony4yaemoil mnpodeccun CIIO B paMKkax ecTeCTBEHHO-HAYYHOTO MPOQUIIsL
poheCCHOHATTFHOTO 00pa30BaHMsI MOBBIIIICHHOE BHUMAaHUE MOXET OBITh YACICHO N3YYCHHUIO pa3zera
«MonexynsipHass ¢(uszuka. TepMonmHamMHKa», OTICNBHBIX TeM paszziena «DIEKTPOAUHAMHUKAY U
0COOEHHO TEM HKOJIOTUYECKOT0 COJIEPKaHMsI, IPUCYTCTBYIOIUX MOYTH B KaX/10M pas3zele.

Teopernueckue cBeACHUA MO (DU3MKE MOMOIHIIOTCA JEMOHCTPALUSAMH M J1a0OpaTOPHBIMH
paboTamu.

N3ydenne o01eo0pa3oBaTenbHON yIeOHOW TUCIUIUIMHBI DU3KKa 3aBEpIIaeTCs MOIBEACHUEM
UTOroB B (hopMe 3K3aMEHa B paMKax IMPOMEKYTOUHOM aTTecTalMM CTYJEHTOB B IPOLIECCE OCBOCHUS
OIIOII CIIO ¢ momyuenuem cpeanero odmiero oopazosanus (IIITKPC).



3.MECTO YYEBHOH JUCHUILIMHBI B YYEEHOM ILIAHE

VYuebnas aucnummHa dusnka u3ydaercs B o0meoOpa3oBaTeI-HOM IUKIE y4eOHOTO TIaHa
OIIOII CIIO Ha 6a3e 0OCHOBHOT'O 00IIero 00pa3oBaHUs C TOJTYYEHUEM CPEIHEr0 00IIero 00pa3oBaHMs
(TITTKPC).

B yueOnpix mmanax IIIIKPC wmecto yweOHOW nuctuminabl @PuH3MKa — B COCTaBe
0011e00pa3oBaTeNbHBIX yU4eOHBIX, (POpMUPYEMBIX K3 00s3aTeNbHBIX NMpeAMeTHBIX obOsacteir GI'OC
cpenHero  obmero  obOpaszoBanus, st npodeccuit  CIIO  COOTBETCTBYOMIETO  MPOQUIIS
po¢eCCHOHAITBHOTO 00pa30BaHUS.

4. PE3YJIBTATHI OCBOEHMS YYEBHOM JUCLUAILIMHBI

OcBoenre coaepkaHuss y4eOHOW TUCHUIUIMHBI Du3nka o0ecreunBaeT JOCTHIKECHUE
CTYJICHTaMH CIIEAYIOIINX Pe3yIbTaToB:
. JAUYHOCIHBIX:
YyBCTBO TOPJOCTH W YBaXEHUS K HCTOPUU W JOCTIKCHHMSIM OTEUECTBEHHOW (DH3MUYECKOW HAyKH,
(u3MYECKN TPAaMOTHOE TOBEJCHUE B MPOPECCHOHAIBHON NEATECIHLHOCTA U OBITY TIpH OOpaIIeHuu C
puOOpaMu 1 yCTPOHCTBAMH;
TOTOBHOCTh K TIPOJIOJDKCHHIO OOpa30BaHHWS W TOBBIMICHHWS KBadU(pUKAIMM B HW30paHHOM
poecCHOHATLHON JIEATEIIBHOCTH W OOBEKTUBHOE OCO3HAHWE POJIM (U3MYECKHX KOMIICTCHIUN B
9TOM;
YMEHHE UCTIOIh30BaTh JOCTHKCHUS COBPEMEHHOHN (PM3MUECKON HAYKH M PU3NICCKUX TEXHOJIOTHH TSI
MOBBIIICHUSI COOCTBEHHOTO MHTCIIEKTYaJIbHOTO pa3BUTHUSA B BBIOpaHHOW NpodeccrHoHaIbHOM
JIeITEeIILHOCTH;
YMEHHE CaMOCTOSITEIIBHO T00BIBaTh HOBBIC IS ceOsl (M3MYECKHE 3HAHMS, HCIOJb3YS IS 3TOTO
JOCTYITHbIE UCTOYHUKHU UHPOPMALIIH;
YMEHHUE BBICTPaHBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIICHHS B KOMaH/IE TI0 PEIICHUIO OOIIMX 3a/]1a4;
YMEHHE YIPaBISATH CBOCH TMO3HABATEILHOW [E€ATEIBbHOCTHIO, TMPOBOAWTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHS;
. MemanpeomemHblx:
HCIIOJIb30BaHUE pa3ITUYHBIX BHUOB MMO3HAaBaTeIbHON JIeSITeIbHOCTU TS peuieHus
(dbu3MYecKuX 3a7a4, MPUMEHEHNE OCHOBHBIX METO/IOB IMO3HaHUs (HaOJI0IeHNUS,
ONMHMCAaHUs, W3MEPEHMS, OHKCIIEPUMEHTA) Il H3YyYEHUsS PA3JIMYHBIX CTOPOH OKpY XKarouen
JIEHCTBUTEIILHOCTH,
WCIOJIb30BaHNE OCHOBHBIX HMHTEJUICKTYaJIbHBIX OIEpallfii: MOCTAaHOBKU 3aaayd, (OpMyIHPOBAHHUS
TUTIOTE3, aHaJi3a W CHUHTE3a, CPAaBHEHMs, OOOOIIEHUS, CHUCTEMATH3alliH, BBISBICHHUS MPUYUHHO-
CIIEJICTBEHHBIX CBf3€H, MOWCKA aHAIOroB, (HOPMYIHPOBAHHUS BBIBOJAOB ISl M3YUYCHHS DPA3IUYHBIX
CTOPOH (PU3NYECKHX OOBEKTOB, SIBICHUW M TPOIIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOIMMOCTh
CTAJIKUBAThCSI B MPOQPECCHOHANTBHOM cdepe;
YMEHHE TEHEPHUPOBATh UJIEU U OTPEEIATh CPEICTBA, HEOOXOAUMBIE JIJISl UX peau3alliy;
YMEHHE UCTIOIb30BaTh Pa3INYHbIe UCTOYHUKHU JIJIS MONy4YeHUs GU3NIecKoi H(GOpMaIuu, OIlCHHBATh
€€ JIOCTOBEPHOCTb;
- YMEHHE aHAJIM3UPOBATh U MPEACTABIATH HHPOPMAIIUIO B PA3IUYHBIX BUIAX;
yMEHHE MyOJIMYHO TPEJCTABIATh PE3yJIbTaThl COOCTBEHHOTO WCCIIEIOBAHMS, BECTH JHCKYCCHH,
JOCTYITHO U TAPMOHUYHO coueTas cojiepkaHue u (opMbl MPeCTaBIIeMOi HHPOPMAITUH;

* npeomMemmuix:

c(OPMHPOBAHHOCTH MPECTABICHUN O POJIH U MecTe (PU3MKH B COBPEMEHHON HayYHON KapTUHE MUpa;
MOHMMaHUe (QU3NYECKON CyIIHOCTH HaOdogaeMbix BO BceeneHHO# sBieHmid, ponu (U3UKH B
(dbopMHpoBaHUN KPYrozopa M (PyHKIHMOHAIBHON IPaMOTHOCTH YEJIOBEKa JJISl pelIeHUs] MPAaKTHUECKUX
3amay;

BJIaJICHHE OCHOBOMOJAralolUMU (U3UYECKUMU TOHATHUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPHUSIMH; YBEPEHHOE HCII0JIb30BaHKUE (PU3NUIECKON TEPMUHOJIOTUU U CUMBOJIMKH;

BJIaJICHME OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HAHH, WCHOJb3yeMbIMU B (DU3MKE: HAOIIOJCHUEM,
OIMCaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

yMeHusi 00pabaThIBaTh pe3ysbTaThl U3MEPEHH, OOHAPYKHUBATh 3aBUCUMOCTh MEXIY (U3NYECKUMU
BEIMYMHAMU, OOBACHATH [1OJTy4YEHHBIE PE3YJIbTAThI U A€JaTh BHIBOJBI;

- chopMUpOBaHHOCTH YMEHHUS peniaTh (U3NUECKUE 3a1a4H;

C(OPMHUPOBAHHOCTb YMEHHS IPUMEHSATH MOJy4YE€HHbIE 3HAHUS AJI OOBACHEHMs YCIOBUH MPOTEKAHUS
¢u3nveckux SBICHUA B MpHUPOJE, NPOPECCHOHANBHON cdepe W I MPUHATUS IMPAKTHUYECKUX



pELIEHHH B IOBCETHEBHOW KU3HU;
c(hOPMHUPOBAHHOCTh COOCTBEHHOW TIO3UIIMM 10 OTHONIICHHIO K (Qu3nueckod wHPOpMAIUH,
MOJTy9aeMOU U3 pa3HBIX HCTOYHUKOB.

5. COIEPKAHUE U CTPYKTYPA YUYEBHOM JUCIHUIIIINHBI
BBeaenue

®du3uka — (yHTaMEHTAIbHAS HAyKa O MPUPOJIC.

EcrecTBeHHO-HAy4HBII METOJ [O3HAHWS, €ro BO3MOXKHOCTM W TpPaHULBl [PUMEHHUMOCTH.
DKCIIepUMEHT W TEeOpHsl B IMpolecce MO3HaHHUS MpUpoasl. MonenupoBanue (hU3NYECKHX SIBICHUH U
nporeccoB. Poilb 3KClIepUMEHTa U TEOPUU B MpOIECCEe MO3HAHMS NMpUpoAbl. Du3nueckas BeIUUMHA.
[Torpemnoctn u3mMepeHuil (uzmueckux BenuuuH. Dusnueckre 3aKOHBL. | 'paHHIBI TPUMEHUMOCTH
¢usnueckux 3akoHOB. I[loHsATHE O (QuU3MYeckoil KapTUHE MHpa. 3HAueHHE (DU3MKU TPU OCBOCHUU
npodeccuii CI1O u cnemmansrocteii CII1O.

1. Mexanuka

Kunematuka. Mexanuueckoe nBmwkenue. Ilepememenue. Ilyts. Ckopocth. PaBHOMepHOE
MpsIMOJIMHEITHOE ABMKEHHE. Y CcKopeHue. PaBHonepemMeHHOe mpsiMonuHeitHoe aBuxkenune. CBoOOIHOE
najeHue. JIBrkeHHe Tena, OpOIIEHHOTO IOJA YIJIOM K TOPH3OHTY. PaBHOMepHOE JABMKEHHE IO
OKPY’KHOCTH.

3akonbl Mexannkn Herorona. [lepBoiil 3akon Hetotona. Cuna. Macca. Umnynbsc. Bropoii 3akon
Hprorona. OcHOBHOI 3aKOH KJIACCHYECKOM NUHAMUKHU. TpeTuil 3akoH HproToHA. 3aKOH BCEMUPHOTO
Tarotenus. ['paButannonHoe nojue. Cuna tsoxkectu. Bec. CrocoObl u3Mepenust Macchl Ten. Cuibl B
MEXaHUKE.

3aKkoHbI cOXpaHeHHsI B MeXaHHKe. 3aKOH COXpaHEeHUs UMITysibca. PeakTuBHOE NBIXKEHUE. PaboTa
cwibl. Pabota noteHuuanbHbIX cuil. MomHocTts. DHeprus. Kunernueckas
sHeprus. IloTeHuumanbHas >3Heprus. 3aKOH COXpaHEHUs MexaHWudeckoil sHepruu. Ilpumenenue
3aKOHOB COXPaHEHUSI.

Jemoncmpayuu

3aBUCUMOCTh TPAEKTOPUU OT BBIOOpA CUCTEMBI OTCUETA.

Buabl MexaHU4eCKOTO ABUKEHUS.

3aBUCUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl M CUJIbI, AEUCTBYIOLIEH Ha TeIO.

Crnoxenue cui.

PaBeHCTBO ¥ MPOTHUBOIOJIOKHOCTH HAMPABIICHUSI CUJT ACHUCTBUS U IPOTUBOICHCTBHS.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

Cunsl TpeHus.

HesecomocTs.

PeaxTnBHOE NBMKEHUE.

[lepexoxa moTeHIIMATILHON YHEPTUU B KUHETUYECKYIO U 00paTHO.

Jlabopamopuwie pabomot

HccnenoBanue ABUKEHUS TENA MOJ IEUCTBUEM ITOCTOSHHOU CHIIBL.

N3yueHne 3aKk0Ha COXpaHEHUS UMITYJIbCA.

CoxpaHeHHe MEXaHWYECKOM SHEpPruM NpH [BWKEHUM Tela NOJ JEUCTBUEM CUJl TSIKECTH U
YIIPYTOCTH.

CpaBHeHue paboThl CUIIBI C U3MEHEHNEM KMHETHUYECKOW PHEPTUU Tefa.

N3y4eHne 3aKk0HOB COXpAaHEHHUs Ha IIPUMeEpPE yAapa I1apoB U OaJITMCTUUECKOTO MasiTHUKA.

W3ydenne ocOOEHHOCTEH CUIIBI TPEHHS (CKOJIBKEHU).

2. OcHOBBI MOJIEKYJISIPHON (PU3HKH ¥ TEPMOTMHAMHKH

OcHOBBI MOJIEKYJISIPHO-KMHeTHYecKO Teopun. WneanbHblii ra3. OCHOBHBIE IOJIOXKEHHUS
MOJIEKYJISIPHO-KMHETUUECKOW Teopuu. PazMepsl 1 Macca MOJIEKYI U aTOMOB. BpOyHOBCKOE JBHUKEHUE.
Huddysusa. Cunbl U SHeprus MeEXKMOJIEKYJSIPHOTO B3auMmojeicTBusa. CTpoeHHe ra3000pa3HbIX,
KUJKUX U TBepAbIX Teld. CKOpOCTH IBMKEHUSA MOJEKYJ U UX u3Mepenue. MneansHblii ra3. [laBienue
raza. OCHOBHOE YypaBHEHHME MOJEKYJIIPHO-KMHETUUECKON Teopuu ra3oB. TemmepaTypa U ee
n3MepeHue. ['a3oBbie 3aKOHBI. AOCONIOTHBIM HYJb TeMIEpaTypbl. TepMoauHaMH4YecKas IIKaa
TEMIEPATypbl. Y paBHEHUE COCTOSIHUS UEAIBHOTO raza. MossipHas ra3oBasi IOCTOSIHHAs!.

OcHoBbI TepMOAUHAMHUKH. OCHOBHBIE MOHATHS U ONpeaeieHUsl. BHYTpeHHSsI SHEPTHUsl CUCTEMBI.
BuyTpeHnHsst »Heprusi uaeanpHOro raza. Pabora u Ttemnmora Kak (GOpMBI Tepeadd dHEPTHH.



TermmoemkocTh. VYaenbHas TEIUIOEMKOCTh. YpaBHEHHE TemioBoro Oananca. IlepBoe Hawano
TepMoAHAMUKH. AnuabaTHbiii mporiecc. [Ipuniun aeiictBus termoBoit mammubl. KIIJ[ TermmoBoro
nsuratens. Bropoe Hauano TepMOAMHAMUKH. TepMOoauHaAMUYecKas —IIKajga —TeMIeparyp.
XonoaunpHble MalinHbL. TerioBbie aBurarenu. OxpaHa npupobl.

CpoiicTBa napos. lcnapenne u konaeHcanus. HacblmeHnHsIi map u ero cBoiictsa. AOCooTHas U
OTHOCHUTEJIbHAsA BIAXXHOCTh BO3/ayxa. Touka pocsl. Kunenue. 3aBUCMMOCTb TEMIIEpAaTypbl KUIIEHUS OT
naBiieHus. [leperpeTslil map ¥ €ro UCHoJIb30BAHUE B TEXHHUKE.

CaoiicTBa KUAKOCTeH. XapaKTepUCTUKA KUAKOTO COCTOSIHUS BellecTBa. [[0BEpXHOCTHBIN CIION
KUJKOCTU. DHEPrusi MOBEPXHOCTHOIO cJosi. SIBJIEHHMS HA TPAHMIIE >KUAKOCTH C TBEPABIM TEJIOM.
Kanumnsapueie sBienus.

CBoiicTBa TBepAbIX TeJ. XapakTEPUCTHUKA TBEPAOrO COCTOSHUS BELIECTBA. YTPYTrHe CBOMCTBA
TBepAbIX Tell. 3akoH ['yka. MexaHnnueckue cCBOMCTBA TBEPABIX Te. TemioBoe pacUIMpeHHE TBEPAbIX
TeJ U XKUJIKOCTeN. [1naBienne u Kpuctamus3anus.

Jemoncmpayuu

JIBr>keHrue OpOyHOBCKHMX YaCTHII.

Hubdysus.

N3meHneHue gaBieHus ra3a ¢ U3MEHEHHEM TEMIIEPaTyphl IPU OCTOSIHHOM 00BbEME.

N3orepMuueckuii 1 ©1300apHBII MPOIIECCHI.

V3meHeHue BHyTpEeHHEH SHEPTUU TEN ITPU COBEPIICHUHU PaOOTHI.

Mopaenu TerIoBbIX ABUraTENEH.

Kunenue Boabl Ipy NOHUKEHHOM JABJICHUU.

[IcuxpomeTp 1 TUTpoOMETP.

SIBneHus MOBEPXHOCTHOIO HATS)KEHUS U CMAYMBAHMSL.

Kpucranisl, amopdHbI€ BeliecTBa, )KUIKOKPUCTATMIECKUE TEa.

Jlabopamopnwie pabomot

N3mepenue BIaKHOCTH BO31yXa.

N3mepenne noBepXHOCTHOTO HATSHKEHUS KUIAKOCTH.

Habmonenue npornecca kpucrannuzauuu M3ydenne nepopmanym pacTskeHuUs.

N3yueHue TenaoBoro paciimpeHus TBEpAbIX TEl.

N3yuyenne ocoOeHHOCTEN TETIOBOTO PacIIuPEHUsI BOJIBI.

3. DJIeKTpoAMHAMMKA

JJleKTpuYecKoe moJje. DJIEKTPUUECKHe 3apsalpl. 3aKOH COXpaHeHus 3apsaa. 3akoH Kyona.
Onektpuueckoe mnozie. HampspkeHHOCTh anekTpuueckoro mnosd. IIpuHmuMn cynepno3suuuy mosiei.
Pabota cun snexrpoctatudeckoro nois. [lorennuan. PasHocTh MoTeHIIMAIOB. DKBUIIOTEHIIUATBHBIE
MOBEepXHOCTU. CBs3b MEXAY HANpPsHKEHHOCTbIO M PA3HOCTHIO MOTEHIIUAIOB AJIEKTPUYECKOTO IOJS.
JuanexTpuku B anekTpuueckoM node. [lomsipuzanus nusnekTpukoB. [IpoBOAHUKN B 3IEKTPUUECKOM
nmone. Konnencatopel. CoennHeHHE KOHACHCATOPOB B  OaTapero. DHEpPrus 3apsHyKEHHOTO
KOHJIEHCATOpa. DHEPrus JIEKTPUIECKOTO MOJIS.

3aKoHBI MOCTOSIHHOTO TOKA. YCJIOBUSA, HEOOXOIUMBIC JUIS BO3HHUKHOBEHHS W TOJAJEPIKAHUS
AMeKTpUYecKoro Toka. Cumiia TOka W TUIOTHOCTh TOKa. 3akoH Oma mist ydactka tenu 6e3 DJIC.
3aBUCHMOCTh 3JIEKTPUYECKOTO COMPOTUBIEHUS OT MaTepuaia, JJIWHbBl U IUIOIIAJMA MONEPEUYHOTO
CEYCHHS MMPOBOJIHHUKA. 3aBUCUMOCTD YJIEKTPUUYECKOTO CONMPOTHUBIICHUS MPOBOTHUKOB OT TEMITEPATYyPHI.
DNEeKTpOABMKYILAs CHJIa UICTOYHMKA TOKa. 3akoH Oma it mosiHo# nenu. CoeAMHEHUE MPOBOIHUKOB.
CoenuHeHrne MCTOYHUKOB JJIEKTPUUECKOW 3Hepruu B Oatapero. 3akoH J[xoyns—IJlenma. Pabora u
MOIIHOCTb 3JIEKTPUUYECKOro ToKa. TernoBoe AeiicTBUE TOKA.

DJIeKTPUYECKHH TOK B MoJynpoBoaHuKkaX. CoOCTBEHHass MPOBOIWMOCTH IOIYIPOBOIHUKOB.
[TonynpoBOAHUKOBBIE MPUOOPBHI.

MarnutHoe moJie. BexkTop HMHAYKUMHM MarHuTHOro moss. JlelicTBME€ MarHMTHOIO TOJISI Ha
MIPSIMOJIMHENHBINA IPOBOAHUK C TOKOM. 3akoH Amriepa. BzaumonelictBue TOKOB. MarHUTHBIN MOTOK.
Pabota no mepemenieHUI0 MPOBOAHUKA C TOKOM B MarHUTHOM ToJie. J[eficTBHe MarHUTHOTO MOJIA Ha
neuokynmiics 3apan. Cwia Jlopenna. OnpeseneHue yIOENbHOTO 3apsifa. Y CKOPUTENH 3apsKEHHBIX
YacTHLI.

DJIEKTPOMATHUTHAS HHAYKUMSA. DJIEKTPOMArHuTHasE MHAYKIUSA. BUXpeBoe 3JeKTpuyecKkoe moJe.
CamouHyKIMsl. DHEPTrUsi MArHUTHOTO MOJIA.

Jemoncmpayuu

BzaumopeiicTBue 3apsskeHHBIX Tell. [I[poBOIHUKY B



3JEKTPUUYECKOM ToJie. JIU3IeKTpUKHU B

anekTpuyeckoM mnose. KonaencaTopsl.

TermoBoe AENCTBUE DIEKTPUUECKOTO TOKA.

CobcTBeHHAas U MpUMECHasi IPOBOJAUMOCTD MOTYIIPOBOIHUKOB.

[TonynpoBoanukoBsiit nuoA. Tpauzuctop. OnsiT Dpcresa.

B3aumoneiicTBue npoBOIHUKOB ¢ TOKaMU. OTKIIOHEHHE

3JEKTPOHHOTO IMy4YKa MarHUTHBIM MOJIEM. DJIEKTPOIBUTATEb.

DNeKTPOU3MEpUTENIbHbIE TPUOOPHI. DINEKTPOMArHUTHAS UHAYKLHA.

OnsiTel @apanes.

3aBucumocts DJIC caMOMHIYKIIMM OT CKOPOCTH HM3MEHEHUS CHIIbI TOKa M HHIYKTUBHOCTH
MIPOBO/IHUKA.

PaGora anekrporeneparopa.

Tpauchopmarop.

Jlabopamopnwie pabomot

Nzyuenue 3axkona Oma st ydacTKa II€TH, IMOCJIEIOBATEILHOTO M MapauIeIbHOTO COEAMHEHUS
MIPOBOJHHUKOB.

Nzyuenne 3axona OMa AJis OJTHOM LIETIH.

N3yuenue sBiIeHUS SJIEKTPOMArHUTHOM UHTYKIIUH.

Omnpenenenue koddhuIMeHTa MOJIE3HOT0 EHCTBUS SJIEKTPUUECKOTr0 YaliHUKA.

OrnpezeneHne TeMIepaTypbl HUTH JTaMITbl HAKATMBAHUS.

Omnpenenenne 3/1C 1 BHyTpEHHETO COMTPOTUBICHHUS HCTOYHUKA HATIPSKECHHUS.

4. KoJsieOaHus1 ¥ BOJIHBI

Mexanuyeckue kosedanus. KonebarensHnoe apmwxkenue. ['apmonnueckue konedanus. CBoOOIHbIE
MexaHuueckue KojeOanus. JIuHelHble MexaHWdeckue KosiebaTenbHble cucTembl. llpeBparienue
SHEPruu Mpu KonedarenbHOM JBHXKEHHH. (CBOOOIHBIE 3aTyXalwIllde MEXaHWYECKHue KoJieOaHusl.
BbiHyX1eHHBIE MEXaHUYECKUE KOJIEOaHMUS.

Yupyrue BogHbl. [lonepeuHsle M NPONOJIBHBIE BOJIHBI. XapakTEPUCTUKH BOJIHBL. YPaBHEHHE
mockoit Oerymei BoiHbl. HTepdepenius BonH. [lonarue o nudpaxiuu BosH. 3ByKOBBIE BOJIHBI.
VYbTpa3ByK U €ro IpUMEHEHHE.

DJIeKTPOMArHUuTHbIe KoJiedanusi. CBOOOJHBIE 3JIEeKTpOMarHUTHbIE Konebanus. IIpespaieHue
SHEPrUM B KojeOaTeIbHOM KOHType. 3aTyXarollue >JeKTpPOMarHUTHble KosebaHus. I'eHeparop
HE3aTyXallUX JJEKTPOMArHUTHBIX KoseOaHuil. BbIHY)XJIEHHBIE JJIEKTPUYECKHE KOJEOaHUS.
Ilepemennbii TOK. I'eHeparop mnepeMeHHOro TOKa. EMKOCTHOE M MHAYKTHBHOE CONPOTHBIICHHUS
MIEPEMEHHOT0 TOKa. 3akoH OMa 1Sl 3JeKTPUUYECKOM LieNu MepeMeHHOro Toka. Pabota m MOIIHOCTh
nepeMeHHoro Toka. ['eHeparopel Toka. TpaHcopmaropsl. Toku BbeICOKOW uacToThl. Ilomydenue,
nepesiavya u pacrpeaeneHue 3JIeKTPOIHEPTUH.

DJIeKTPOMATHUTHbIE BOJHBbI. DJIEKTPOMAarHUTHOE IOJie Kak OCOOBId  BUA  MaTepuH.
OnekTpoMarHuTHble BoJiHBL. BuOpatop I'epma. OTkpeITHI KonebGaTenbHbl kKOoHTYp. M300pereHue
panuo A.C. IlonoBeiM. ITonsiTHe 0 pagnocssasu. [IpuMeHeHNEe ANEKTPOMAarHuTHBIX BOJIH.

Hemoncmpayuu

CB00O/IHBIE U BBIHYKICHHBIE MEXaHHUUECKUE KOJIeOaHMsI.

Pesonanc.

OO6pa3oBaHue U pacrpoOCTPaHEHHUE YIIPYTHX BOJIH.

Yactora konebaHuit 1 BHICOTA TOHA 3BYKA.

CB00OIHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmorpaMMa epeMeHHOro ToKa.

Konzaencarop B 1ienu nepeMeHHOro TOKa.

Karymika MHIyKTUBHOCTH B LIeNU IEPEMEHHOTO TOKA.

Pe3onanc B mocnenoBaTenpHON LENU NEPEMEHHOTO TOKA.

N3nyyeHue u npuem 31eKTPOMarHUTHBIX BOJIH.

Pagnocssse.

Jlabopamopnusie pabomot

N3ydenne 3aBHCUMOCTH Teproja KoJeOaHWH HHUTSHOTO (MU MPY>KUHHOTO) MAasSTHUKA OT JJTUHBI
HUTHU (WJIH MacChl Tpy3a).

WNHyKTUBHBIE 1 EMKOCTHOE COIIPOTUBIIEHMS B LIENIN IEPEMEHHOT0 TOKa



5. OnTuka
IIpupoaa cBera. CKOpOCTh pacpOCTPAHEHUS CBETA. 3AKOHBI OTPAKEHUS U MPEJTOMIICHHUS CBETA.
[TomHoe otpaxxenue. Jlma3el. [1a3 kak ontudeckas cucreMa. OnTuueckue mpuOopHI.

BosHoBble cBoiicTBa cBera. HHTepdepenius cBera. KOrepeHTHOCTh CBETOBBIX JIyYEH.
Wutepdepennus B ToHKUX TuieHKax. [lomockl paBHoii Tommuubl. Konsiia Hetotona. Mcnons3zoBanue
uHTepdepeHun B Hayke U TexHuke. Judpakius ceera. Audpakiys Ha MEIH B MapalIeIbHbIX JTydaX.
Hudpaxiuonnas pemerka. [lonsrue o ronorpaduu. Ionspuzanus nonepeunsix BoiH. [lomspuzanus
ceera. JlBoiniHoe mydenpenomiienue. Ilonspounsl. Jucnepcus cBera. Buabl cnektpoB. CHnekTpbl
ucnyckanus. CHeKTpel  MOTJOMICHUS.  YIbTpaduOJIeTOBOE U HH(PPAKpaCHOE  U3IYUYCHHS.
PentrenoBckue ayun. MIX npupoja u cBOMCTBA.

Jemoncmpayuu

3aKOHBI OTPaXEHUS U MPEJTOMIICHHS CBETA.

ITonHOE BHyTpEeHHEE OTpaKEHUE.
OnTryeckue MpuodopskI.
WuTepdepennys ceera.
Judpakuus cBeTa.
[Honspuszanus ceera.
[TonydyeHune ciekTpa ¢ HOMOIIbIO IIPU3MBI.
[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIIHMOHHON PELIETKH.
Crnektpockor.
Jlabopamopnwie pabomot
N3yyenue n3obpakeHus: NpeaMETOB B TOHKOU JIMH3E.
N3yuenne nnrepdepenuu u nudpakiuu cBeTa.
I'pagyrpoBka crieKTpocKona u OnpeesieHUe AJINHbI BOJIHbI CIIEKTPAIbHBIX JTUHHM.

6. DJieMeHThI KBAHTOBOW (PU3UKH

KBantoBas ontuka. KsantoBas rumnore3a [lnanka. ®otonbl. BHemnuit Qorosnexrpuueckuii
s dext. Buytpennuii porosaddexr. Tumsl hoTornemeHToB.

®uzuxka aroma. Pa3BuTHe B3IJIAA0B Ha CTPOEHUE BELIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
CreKTpax Bojopoja. SnepHas moxenb atoma. OmnbiTel O.Pezepdopra. Mogens aroma BojgopoJa 1o
H.bopy. KBanTOBBIE reHEpaTOPHI.

®usuka aToMHOro sifpa. EcTecTBeHHas paJuMOAaKTUBHOCTb. 3aKOH paJAMOAaKTHBHOIO pacnaja.
CriocoObl HaOMIOAEHMUSI M PETUCTpaLU 3apsyKeHHBIX dacTull. D@dext BasmioBa — YepeHkosa.
Crpoenue aToMHOro spa. JledexT Macchl, SHEPrust CBA3U M yCTOMYMBOCTh aTOMHBIX siziep. SlnepHble
peakuuu. VckyccTBeHHass pannoakTUBHOCTh. JlemeHue Tspkenbix siep. LlemHas saepHas peaxiius.
Vnopasnsgemas nenHas peakuus. SAnepHelii peakrop. IlonmydeHune paguoakTHBHBIX H30TONOB U HX
npuMeHeHue. buonornyeckoe neiicTBUE paAMOaKTUBHBIX U3JIyYeHUNH. DJI€MEHTapHbIEC YaCTUIIBI.

Jemoncmpayuu

dotordhdexr.

JIuHeuaThle CIEKTPHI PA3JINYHBIX BEllecTB. M3nyuenue

na3epa (KBaHTOBOTO reHeparopa). CyeTuuk

HMOHU3UPYIOLIUX U3ITyUYEHUH.

7. IBomonusi Beesiennoi

Crpoenne n passurue Beenennoii. Hama 3Be3nHasd cucrema — l'anaktuka. Jlpyrue rajakTUKH.
beckoneunocts Beenennoi. [lonstue o kocmonornu. Pacmmpsitomasics Beenennas. Monens ropsiueit
Bcenennoii. Ctpoenue u npoucxoxaeHue ['anakTuk.

JBosoums 3Be3l. I'mnore3a mpoucxo:xkaenuss CosiHeuyHON cucreMbl. TepMOSAEPHBIN CHUHTES.
[Tpobnema TepmosiaepHoO sHepreTuku. JHeprust ConmHIa u 38e31. DBoious 38e31. [Iporcxoxaenue
ConHEeYHOU CUCTEMBL.

Jemoncmpayuu

Connevnas cuctema (MOJIENb).

dotorpaduu miIaHeT, caelaHHbIE C KOCMHUUYECKUX 30H/I0B.

Kapta Jlynsl u miaser.

Crpoenue u 3Bosonus Beenennoil.

IIpumepHbIe TeMbI pedepaToB (10KJIAT0B), THIUBUIYAJIbHBIX IPOCKTOB
Anexcanap I'puropseBud CToneTOB — PyCcCKUid (U3HK.



Anexcannp CrenanoBud [IonmoB — pycckuii y4eHbIN, H300peTaTeIb paauo.
AJlbTepHAaTUBHAS YHEPreTUKA.

AxycTruyeckre CBOMCTBA MOJIYIPOBOJHUKOB.

Angpe Mapu AMniep — OCHOBOMOJIOXKHHUK AJIECKTPOMHAMHUKH.
ACHHXpPOHHBIN ABUTATEIb.

AcTepounpbl.

AcTpoHOMMUS HAIIUX JTHEH.

AtomHas dusuka. M3otomsl. [IpuMeHeHHE paIiOaKTHBHBIX U30TOIIOB.
beckoHTakTHBIE METOIBI KOHTPOJIS TEMIEPaTyPBhI.

bunossipabie TPaH3UCTOPHI.

Bopuc Cemenosuu SIkoou — (U3UK ¥ U300pETATEb.

Benuuarinme oTKpbITHS (PU3UKH.

Buapl anekTprudeckux paspsioB. DIEKTPUUSCKHUE pa3psIbl Ha CIyk0e YelloBeKa.
Bimstnne nedextoB Ha (hHU3MUYECKHE CBONCTBA KPUCTAJLIOB.

Bcenennast u TeMHast MmaTepus.

lNanuneo 'anunelt — ocHOBATEIb TOYHOTO €CTECTBO3HAHUS.

lNonorpadus u ee mpuMeHeHue.

JIBM>KEeHHE Tena IEPEMEHHON MacChl.

Judpaxius B HamIen )KU3HU.

XKunkue KpucTauibl.

3akonsl Kupxroga amst 371eKTpU4ecKoi nemnm.

3aKOHBI COXPAHEHUS B MEXaHUKE.

3HaueHue oTkpbITUil ["anmunes.

Urops BacunbeBnu KypuaToB — Qu3uK, OpraHu3aTop aTOMHON HAyKU M TEXHUKU.
Hcaak HproToH — co3naresns KIacCUYeCKOr (PU3UKHU.

Hcnonb30BaHne 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTUKU 3JIEMEHTAPHBIX YaCTHII.
KoHcTpyKIiMOHHAast MPOYHOCTH MaTepHalla v €€ CBA3b CO CTPYKTYPOH.
KoHcTpyknus u BUBI J1a3€poB.

KpuosnekrpoHuka (MUKpPOJIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUH U X UCIIOJIb30BaHNUE.

Jleonapno na BuHun — y4eHslii U u300peTaresb.

MaruutHble u3mMepeHus (MPUHLIUIBI TOCTPOEHUS TPUOOPOB, CLIOCOOBI U3MEPEHUSI MArHUTHOTO
MOTOKA, MArHUTHOW MHJTYKIIHH).

Maiikn ®apaneii — co3aarens yueHUs 00 3J€KTPOMarHUTHOM IOJI€.
Makc IlmaHk.

MeTto MEUYEHBIX aTOMOB.

Metoab! HaOJIIOICHUS U PETUCTPALlUU PAJIMOAKTUBHBIX U3TyYEeHUH U 4acTHII.
Meroas! onpeieneHus IIOTHOCTH.

Muxaun BacunbeBrd JIOMOHOCOB — yU€HBIN SHIUKIIONEANCT.

Mopenu aroma. Ot Pesepdopra.

MonekyJIapHO-KMHETUYECKAst TEOPUS UICAIBHBIX I'a30B.

MonHus — ra3oBblil pa3psl B IPUPOIHBIX YCIOBHSIX.

HanoTtexHonorus — MeXIUCHUIUITMHAPHAs 001aCTh (PyHAaAMEHTATBbHON M MIPUKIIATHON HAYKU U
TEXHUKH.

Huxkona Tecna: »kxu3Hb U HEOObIUAITHBIE OTKPHITHSL.

Huxonait Konepauk — co3naresnb reTmoueHTPUYECKO CUCTEMbI MHUPA.
Hunbe bop — oauH U3 co3nareneil COBpeMEHHOM (DU3HKH.
HyxneocunTes Bo Beenennoi.

OO0mbsicHeHne GOTOCUHTE3A C TOUKU 3PEHUS (PUUKH.

OnTrueckue sBIEHUS B IPUPOLE.

OTKpbITHE ¥ IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH.
IIepeMeHHBIN JIEKTPUYECKUHI TOK U €r0 IIPUMECHEHHE.

IInazma — 4eTBEpPTOE COCTOSTHUE BEILECTBA.

IInanersr CoTHEYHON CHCTEMBI.

[TosrynnpOBOAHHUKOBBIE TaTYMKU TEMIIEPATYPBHI.

IIpuMeHeHHEe KUIKUX KPUCTAUIOB B IIPOMBIIIIJIEHHOCTH.

IIpuMeHeHNE AOEPHBIX PEAKTOPOB.

ITpupona peppomarnerusma.

ITpoO6aembl 3K0I0rUH, CBSI3aHHBIE C UCIIOIB30BAHUEM TEIJIOBBIX MAILIUH.



IIpon3BoacTBO, Nepeada U UCIOJIb30BAHNE DIIEKTPOIHEPTUU.
[Ipoucxoxaenne COJTHEUHOM CUCTEMBI.

[Tee303nekTprUecKuil 3P PeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U panuo.

PeakTuBHBIC IBUTATEIHN U OCHOBHI pabOTHI TETUIOBOM MAIIWHBI.
PenukroBoe msimyuenue.

Pentrenosckue siyuu. Mcropus otkpeitus. [Ipumenenue.
Poxnenue u 3BoIronuUs 3BE3 1.

Ponp K.O.1{101K0BCKOr0 B pa3BUTUH KOCMOHABTHUKH.

CBeT — nJIeKTpOMarHuTHas BOJIHA.

Cepreii [1aBnoBuu KoponeB — KOHCTPYKTOp U OpraHu3aTOp MPOU3BOACTBA PAKETHO-KOCMHUYECKOM
TEXHHKHU.

Cunel TpeHus.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpemenHas (pu3ndecKas KapTHHA MHPA.

CoBpeMEHHBIE CPENCTBA CBS3U.

ConHue — MCTOYHHUK KM3HU Ha 3eMiie.

VY bTpa3Byk (I10oJyuyeHue, CBONCTBA, IPUMEHEHUE).
YpaBisseMblil TEPMOSIEPHBIN CUHTES.

YckopuTenu 3apsyKeHHBIX YaCTHII.

®dusuka u My3bIKa.

dusndeckue cBOWCTBa aTMOC(HEpHI.

DOTO3JIEMEHTHI.

®otorddexrt. [Ipumenenne sBnerns GorodPdexra.

Xanc Kpuctuan Opcre — OCHOBOIOJIOKHUK 3JIEKTPOMarHeTusma.
UYepHble ABIPHI.

[IIkana 31€KTPOMarHUTHBIX BOJIH.

DKojoru4eckue npoOaeMbl U BO3MOXHBIE TyTH UX PEIICHUS.
OneKTpOHHas IPOBOAUMOCTb METaIOB. CBEPXIIPOBOJUMOCTD.
Omunniit XpuctruanoBuy JleH — pycckuil Gu3uK.

5.1. O6beM y4eOHOI TMCHUIJIMHBI M BUABI YU4eOHOI padoThI

[Tpu peanuzanuu conepxkaHus oOieoOpa3oBaTebHOM y4ueOHOW auciumnHsl Pusnuka B
npenenax ocsoeHus: OIIOIT CIIO na 6a3e ocHOBHOro 0011ero 00pa3oBaHUsl ¢ TOIYYEHUEM CPEIHETO
o6ero oopazoanus (INIIKPC) makcumanbHas yuyeOHasi Harpy3ka o0y4aroIuxcs COCTaBIIseT:
» s npodeccuu 15.01.32 OmepaTop cTaHKOB ¢ IpOrpaMMHBIM yripaBiieHueM— 198 wacos, Bkirrouas
Harpy3Ky BO B3aMMOJAEHCTBUM c mpenojaBareneM — 180 yacoB, u3 HUX mpakThyeckue padboTs! - 20
4acoB M KOHCYJIbTaluu— 12 9acos.

Buj yue6Hoii padoThl Oovem uacos

O0bem 00pa3oBaTeIbHON HATPY3KH (BCero) 198
Harpy3ka Bo B3auMo/1eiiCTBHH ¢ NIpenojaBarteieM (BCero) 180

B ToM uucre:

Jeknun 160
IIpakTnyeckas padora 20
KouncyabTanun 12
CamocrosiTesibHasi padoTa o0y4yawierocs (Bcero) -
IIpome:xxyTouHasi arTecTanusi B popMme rK3aMeHa 6




TemaTu4yeckuii U1aH U cofepkaHue Y4eOHOH JucuunInHbl Pusnka

HaumenoBanu
€ pa3iesioB "
TeM

Coaep:xaHue yueOHOro MaTepuaJia, J1adopaTopHble H MPAKTHYECKUE PadOThI, CAMOCTOATEIbLHAA PadoTa 00y4aIoNIUXCs

Oo0neMm
4acoB

Yposenb
O0CBOEHHUA

1

4

Paszpea 1. MEXAHHUKA

32

Tema 1.1.
Mexanuueckoe
JBHKEHHE.

Conep:xaHue

1.

®u3uka — Hayka o npupoge. OTHOCHTEJBLHOCTh MeXaHU4YecKoro ABu:keHus. CucreMbl 0TcYeTa. XapaKTePUCTHKH
MEXaHUYECKOTO JBWIKCHUS: TEpPEMEIICHUE, CKOPOCTh, ycKopeHue. OTHOCHUTEIBHOCTh TOKOS, (DOPMBI TpacKTOPHH,
KOOpAWHATHI TOYKH, IepeMemieHus, ckopoctn. ClokeHHe TNepeMelIeHuii, CKopocTeld. EcTecTBeHHOHAYYHBIH METO.
MO3HAHMS, €r0 BO3MOXKHOCTH M TPaHHUIBI MPUMEHUMOCTH. MojennpoBanne (QpU3NUeCKuX SBIEHUN W mpoieccoB. Ponb
JKCIIEpUMEHTa W TEOpPUH B Mpoliecce Mo3HaHus npupoabl. dusnueckue 3akoHbl. OCHOBHBIE 3JIEMEHTHI (DU3NYECKOM
KapTHUHBI MUpa.

Buabl nBu:keHusi (paBHOMepHOe, PABHOYCKOPEHHOe) U HX rpapuuyeckoe ommcanme. Bektop ckopoctu. @opmyna
KoopauHathl. I'paduueckoe n300paxxeHue 3aBUCUMOCTH KOOPIMHATHI CKOPOCTH OT BPEMEHH.

Yckopenne. /IBuskeHue ¢ MOCTOSSHHBIM YckopeHueM. Pelnenue 3agau mo temMe MexaHuueckoe ABH:KeHHe. Bektop
ycKopeHusi. 3anuch HOpMyJibl CKOPOCTUA B BEKTOPHOM (JOPME U B MPOCKIIMKA HA KOOPJUHATHYIO OCh IIPU PAaBHOYCKOPEHHOM
JBkeHnd. YTeHne u nocTpoeHne rpaduka CKOPOCTH M YCKOPEHHS! paBHOYCKOPEHHOTO JIBUKCHHSI.

Tema 1.2.
3aKOHDI
JBUKEHUS.

Conep:xaHue

1.

B3aumopeiictBue Tes. Ilpunumnn cynepnosuuun cwi. Bzanmoneiicteue ten. Cuiia npudrHa yckopenus. UHepTHOCTD Ted.
Macca Tea.

2.

3aKkoHbI JAHHAMHUKH Hbrotona. Pemenue 3agavd Ha 3aKOHBbI HbroToHa. Onpez[eﬂeHHe 3akoHOB HrioTOHA. (DOpMy.HBI
BTOPOro M TPETHLETO 3aKOHOB. E,Z[I/IHI/IL[I:I cunel B CH. HpI/IMeHeHI/Ie BTOPOTO MW TPETHETO 3aKOHOB K PCHICHHUIO 3aJav

MEXaHUKH [UI CIIy4aeB ONPEAETICHUS CKOPOCTH U YCKOPEHHs IBIDKEHHs Tela C Y4YeTOM IOJydaeMod Hpodeccuu
(ITPOPECCHUOHAJBHO-OPUEHTUPOBAHHOE COJAEP/KAHUE)

3.

I/IHepIII/IaJ'II)HI)Ie CHUCTEMBI OTCUYCETA. HpI/IHIIHl'I oTHocuTeabHOCTH T'anmiesa. Peimnenue 3agad Imo TeMe «3aKoHBI
MEXAaHHUKH. I/IHepLIHaHBHBIe 1 HCMHCPHHUAJIbHBIC CUCTCMbI OTCUCTA.

Tema 1.3.
Cuibl B
npupoe.

Coaepxanue

1.

Cuubl B mpupone. Cuia TAKeCcTH Bec Tejla, HeBecOoMOCTh. PafoTa cuiibl TpeHHMs U CHJI yIPYrocTH. YeTsIpe Tuma cui,
cyliecTByomux B npupozae. Cuia TsHKecTH. YCKOpPEeHHe Tell Mo JeHCTBHEM CHJIbl TArOoTeHHs. Pacder Beca Tena mpu
JBI)KEHUH BBEpX M BHU3. POpMyIibl pabOTHI CHIIBI TPEHUS M CHJI YIPYTOCTH

3akon BCEMUPHOI0 TATOTCHHUS. Cuibl BCEMHUPHOT0 TATIOTCHMUS. 3aKoH BCCMUPHOI'O TATOTCHUA, (bopMyna, ycioBus €€
IMPUMCHHUMOCTH, OCOOEHHOCTH T'paBUTAIITMOHHOT'O B3aPIMOZIeI>'ICTBPI$[ IlocTostHHAS BCEMHPHOTI'O TATOTCHUS.

I/IMl'ly.TlI)C. 3akon COXpaHCHUs HMMIIYJIbCA H PCAKTUBHOC ABUKCHHC. Pemenue 3aJa4Y Ha 3aKOH COXpaHCHUSA
HMITYJIbCA. Ilonsarue uMmIlyJjbCa TeCia, SaMKHYTOfI CHCTEMBI. 3aIlliCh YpaBHCHUA 3aKOHa COXpPAaHCHUA HMMITYJIbCA.
HpaKTI/I‘ICCKOG IIPUMCHCHHUC. Onpe/:[eneHI/Ie CKOpPOCTH ABMIKCHUS TCII.

IlepBas kocMuueckas ckopoctb. OcBoeHue kocmoca dopmyna st pacdeTa MepBOl KOCMHUYECKOH CKOpOCTH (BTOPOH U
Tperer) DTambl OCBOSHHS KOCMOCA.




Tema 1.4. Conep:kanue 12
Padora u 1. | PaGora u MoImHOCTh. Mexanndeckas pabora, pabora cuibl. Eaununa paboTsl ¥ MOIIHOCTH.
MOIIHOCTD. 2. | 3akoH coxpaHeHus] MeXaHMYecKol HepruM. [loTeHNManbHAs U KHHETHYECKas SHEPrHsi 3aKOH COXpaHEHMs SHEPrHU U
ero 3HaueHue. Enquaunbl u3mepeHust.
3. | [IpeBpaimenne YHePruU U UCNOJIL30BaHUe MalIuH. [IpeBpalieHie YHEPTrUH B JBUTATEIH NIEPEIATOYHBIX MEXaHU3MaX.
4. | CuJjbl CONPOTHBIIEHUS NPH IBHKEHUU TBEPABIX TeJI B )KUAKOCTAX U razax.
OTnnume cuil CONPOTUBIIEHUS OT CHUJI TPEHMSL.
JlaGopaTopHas padora 2
1. | CoxpaHeHHne MeXaHH4e€CKOi YHEPrul NPUABUKEHUH TeJIa MOJ 1eliCTBHEM CHJI TAKeCTH U YIPYTOCTH.
KonTposabhas padora no pazgeay 1. MEXAHUKA 2
Pazngen 2. MOJIEKYJISIPHASA ®U3UKA. TEPMOJNHAMMKA. 34
Tema 2.1. Conep:xanue 18
OcHoBbI 1. OcHOBBI MOJIEKYJISPHO-KHHeTHYeCKOH  Teopuu. OCHOBHBIE NOJIOKEHUS] MOJIEKYJISIPHO—KHMHETHYECKOH TEeOpHH.
MOJIEKY/ISIPHO- Hctopusi aToMucTHUeCKUX ydeHHH. UTO W3ydaeT MoJeKyispHas (Qu3nka Kak Hayka? MoleKyaspHO-KHHETUYEeCKUH,
KHHETHY€eCKOi TEPMOJAMHAMHUYECKUI METOJBl WM3y4YeHHs CBOMCTB BemecTBa. HaOmroleHWS W OMBITHI, TOATBEPXKAAIONINE ATOMHO-
TeOpHH. MOJIEKYJISIpPHOE CTPOCHHE BellecTBa. Pa3zpaboTka OCHOB TEIIOTEXHHKH M CO3JIaHME MAaTEpUANIOB C 3apaHee 3aJaHHBIMH
CBOMCTBaMHU.
2. Macca u pa3mepsl MoJiekyJ. KosmnuyectBa BemecrBa. bpoyHoBckoe nBm:xkeHue. M3mepeHue ckopocreil MOJIeKy.JI
raza. BennuuHbl, XapaKTepH3YIOIIHE MOJEKYJIbl (MOPAIOK Pa3MEpOB M MAacChl, KOJHMYECTBO BEIECTBA, IMOCTOSHHAS
ABorazipo, MosipHasi Macca Beniecta.) Onpit [lITepHa. 3akOHOMEPHOCTh  paclpeleNieHHs MOJEKYJ 10 CKOPOCTSIM.
3 Ctpoenne razoo0pa3HbIX, :KUJAKHX H TBepAbIX Ted. OObsICHEHUE arperaTHBIX COCTOSIHUM BEUIecTBAa HA OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MpeJICTaBIeHUH. XapaKTepHble 0COOSHHOCTH B3aMMOICHCTBUS MOJIEKYIL.
4, HNpeanbHblii T3 B MOJIEKYJISIPHO-KUHeTHYeCKOH Teopuu. Moaeab uaealbLHOro rasa. Pemenue 3agau mo teme
OCHOBHOE€ ypaBHeHHE M.K.T. MeTo/bl (U3HYECKOro MOJICITHUPOBAHUS MOJIEKYJISIPHO-KHHETHYECKOH Teopuu. OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KHHETHUECKOW Teopuu. BBIBOJ OCHOBHOrO ypaBHeHHMS M K T Paccuutarh naBjieHHe, 00BEM,
CKOPOCTbh, KOHIIEHTPAITHIO
5. TensnoBoe ABUKeHHe. AOCOTIOTHAA TeMIlepaTypa Kak Mepa cpelaHell KMHeTHYecKOil 3Hepruu 4yactuil. Pemenue
3aJa4 Ha TeMy M K T U TeIUIOBoe paBHOBecue TeruioBoe paBHOBecue. Temmeparypa. M3mepenue temmeparyp.
Hcnonbs30oBaTh GOpMYITy CBS3H CpeHEH KMHETUIECKON YHEPTHH JIBIKEHHS MOJIEKYJl. 3aBUCUMOCTh JIaBJICHHUS Ta3a OT €ro
KOHIICHTPAINH U TEMIIEPaTyphL.
6. YpaBHeHHe COCTOSIHMSI MIeajJbHOro ra3a. Pemenue 3agauy Ha ypaBHenue MenneneeBa — Kiuaneiipona. Brieoa
ypaBHEHHs. Y HUBepcallbHasl ra30Basi IOCTOSHHAsA. Bripa3uTh 00beM, IaBIeHHE, Maccy, TEMIEPATYPY.
7. HN3ompoueccsl. T'azoBble 3akonbl. Pemenue 3agau  Ha ra3oBble 3akoHbl OmpeneneHUE HU30IMPOLIECCOB
(M30TEpMUUECKOTr0, U300apHOTO, M30XOpHOro) IIpuMeHeHne ypaBHEHHsI COCTOSHUS HACaIbHOrO Ta3a K H30IpoleccaMm.
MaTemaTHiecKoe BhIpaKeHHE 3aKOHOB M IpadMKy H30mpoieccoB. [ paHUIBI IPUMEHUMOCTH 3aKOHOB. .
8 Mopeas cTpoenus skuakocTH. HacbllleHHBble M HeHachllleHHble mapbl. BiaskHocThb Bo3ayxa. AOCONIOTHAas
OTHOCHUTENIbHAs BIAXXHOCTh BO3AyXa. Touka pochl. M3MmepeHHe BIaXHOCTH BoO3Ayxa IcuxpoMerpoM IIpaktuueckoe
3HaYEHHUE BJIAKHOCTH.
JladopaTtopHas padoTa 2
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2.

‘ I/IsMepe}me BJIAKHOCTH BO3ayXxa.

Conep:xanue 8
1. IloBepxHOoCcTHOe HaTsKeHHe U cMauyuBaHue. KanuiuasipHoctb. CBOHCTBa JKHMAKOCTH, OCOOEHHOCTH CTPOEHHS.
Koa¢ddumment moBepxnoctHOro HaTshKeHUs. DakThl U HAOMIOACHUS, CBUACTEIBLCTBYIOIINE O SBICHUH KAMUIIPHOCTU H
cMaunBaHus. [lpakTuyeckoe npUMeHEHHe.
2. Mogeib cTpoeHHsI TBepAbIX Ted. AMopdHbIe BellleCTBA M KHAKHe KpucTa/LIbl. Kiaccmdukanus TBepABIX TelL.
CBOICTBO MOHOKPHCTAIIOB. AHN30TpoIHs. I3MEHEHHS arperaTHhIX COCTOSHUI BEIIEeCTBA.
3. Buabl nedopmanmuu TBepabix Tea. Ympyroctb. 3akon [yka. Bugsl nedopmanuu, oOBSCHEHHME Ha OCHOBE
MOJIEKYJIIPHO-KHHETHYECKOM Teopuu. MexaHnnueckoe HanpskeHue. TecToBbI KOHTPOJIb.
JlabopaTopHasi padoTta 2
3. | Onpenenenne moxyas FOura.
Conep:xanue 6
1. IlepBblii 3aKk0oH TepmoauHamuku HeoOpaTtumocTh TemnoBbIX nmpoueccoB. QDOpMyIHPOBKA U YpaBHEHUE IMEPBOIO
3aKoHa TepMoauHaMuKku. Pemenne 3agau. OOpaTuMble 1 HEOOPATUMBIE IPOLIECCHI UX IPUMEPBI.
2. IIpuMeHeHHe TNepBOro 3aKOHA TePMOAMHAMHUKH K TeIUIOBbIM IHpoleccaM. 3aluch ypaBHEHHUS IEpBOr0 3aKOHA
TEPMOJAMHAMUKH I U30TmpoleccoB. Aanadaruyecknii npouecc IlpumMeHenne nmepporo 3akoHa TEPMOAMHAMMKH K
agunadaTuyeckomy npoueccy. Onpenenenue agnadaraoro npouecca. Ilpumeps! annabaTHoro npouecca.
3. Hpunuun peiictBusi TemaoBbix Apurarenei. KIIJI temsioBbix aBurarteneil PemeHue 3agady mo teMe TelJIOBbIe
SIBJICHUSA c y4eToM nmoJIy4aemMoit npogeccun (ITPOPECCHUOHAJIBHO-OPUEHTUPOBAHHOE
COJEPXAHMUE). PeanbHble TEIUIOBBIE ABUTATENH, MPUHIUN pabOThl M WX WCIIOJIB30BaHHE B HAPOJHOM XO3SIHCTBE.
IToaroroBka K KOHTPOJIBHOH padoTe 1O TeMe TEIJIOBbIE SIBICHUS], IEPBbI 3aKOH TEPMOJMHAMHUKH
KontpoJasHasi padota no pazaeny 2. MOJIEKYJIAPHASA ®U3UKA. TEPMOJINHAMUKA 2
Paznen 3. JIEKTPOJIUHAMMUKA. 60
Tema 3.1. Conep:xaHue 12
leKTpu4ecko | 1. B3aumonelicTBre 3apsiKeHHBIX TeJl JJIEeKTPHYECKHI 3apsal. 3aKOH COXPAHEHHUSI JIEeKTPHYECKOro 3apsaaa. 3aKoH
e moJe. Kynona. EnmHHMIA 31eKTPHYECKOro 3apsifa. DJIEKTPOMATHUTHBIE B3aUMOJCHCTBHA. DI€eMEHTapHBIN 3aps.

DopMyTHUPOBKA 3aKOHA COXPaHEHMS JIEKTPUUECKOTO0 3apaaa. BzaumoseiicTBre HEMOBM)KHBIX AJIEKTPHUECKUX 3apsIO0B.
ITonsiTHE TOYEUHOTO 3apsiaa. Y CTPOWCTBO KpyTHIBHBIX BecoB Koadduuuent nponopnoHansHocTH B 3aKoHe Kynona
Ennnnua 3apsna 3HaueHue 3apsiia 3JeKTPoHa M NpOToHaA. JM3aekTpryuecKasi IPOHULAEeMOCTb.

Pemienue 3a1a4 Ha npuMeHeHue 3akoHa Kynona ¢ yuerom nonyuaemoii npodeccun . ([IPO®PECCHOHAJIBHO-
OPUEHTHUPOBAHHOE COJAEPKAHME) Yka3aTs Ha CXOACTBO U Pa3IUIHe C 3aKOHOM BCEMHPHOTO TSITOTCHHUSI.

daexktpuyeckoe nojie. HanpsxenHocts noss. CHiI0BbIe TMHUM JIEKTPUYECKOro nojs. bauskoneicTeue u
nansHonekcTBue. HanmpspkenHocTs noii. HampaBienue BekTopa HapsDKEHHOCTU. ENMHMIa HanpsHKeHHOCTH.
DIIEKTPOCTATHIECKOE TI0JIC U €T0 CBOMCTBO. HanpspkeHHOCTH MO 3apspKeHHOTO 1apa. [IoHsaTHe CrToBO#M TMHUN U X
rpaduyeckoe nzobpaxxkenne. OTHOPOTHOE ATEKTPHUIECKOE TOJIE.

HpOBOIIHI/IKI/I U JUIJIEKTPUKH B 3JIEKTPUYECKOM I10J1€. IIBa BU/1a THUIJICKTPUKOB. HO.]IHpH3aIIHﬂ AUIJICKTPUKOB.
Pacnpez[eneHI/Ie 3apsaaa o MOBEPXHOCTU NPOBOAHUKA OTcyTCTBI/Ie IOJIst BHYTpH IPOBOJJHUKA. IToie mrapa. Ilome
IIJIOCKOCTH. 9JICKTpOCTaTI/I‘IeCKa$I WHAOYKIUA ﬂI/IBJIeKTpI/I‘IeCKaSI MIPOHUIIAEMOCTD. :‘)HCKTpI/I‘IeCKOG I10JIE B UDJICKTPHUKE.
CDopMyna 3aKOHa Ky.]'IOHa, HAIMPAXKECHHOCTHU IMOJIA TOUYCYHOI'O 3apsja.
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IHoTeHuMAaJ 1eKTPOCTATHYECKOTO MOJIS M PAa3HOCTH NOTeHIIHA0B. PadoTa npu nepemeineHnu 3apsiia B
3JIEKTPOCTATHYECKOM I0JIe. DHEPreTUUECKUE XapaKTEPUCTUKU dIIeKTpocTaTnueckoro nous. Hampsokenue. Enqununa
HanpspkeHus. PaboTta o nepemenieHne 3apsa/aa B OJHOPOAHOM dJIeKTpocTaTndeckoM mofie. [loTeHnnanpaas sHeprus
3apsKEHHBIX TElL.

JaexkTpoeMKkocTh. Ennnuna nekrpoemkoctu. Kongencaropol. Buabl KoHZeHCATOPOB. JHEPIrus 3aps:KeHHOT0
KoHaeHcaTopa. [Ipumenenue kongeHcaTopoB. EMKOCTH M10ckoro KoHaeHcaTopa. Gopmyna sHEpriuu 3apsHKeHHOTO
KOHEeHcaTopa. BuIbl 1 mpuMeHeHre KOHAEHCATOPOB. DHEPTHUS dJIEKTPUYECKOro Tofisi. Pelienue 3aga4 no teme
ajekTpocTaTnka. [loBTOpeHne BOPOCOB; dIMEKTPHUIECKOE oI, 3aK0oH KytoHa, 3aKOH COXpaHeHUs SIEKTPUIECKOTO
3apsijia, CUIIOBAsl M SHEPreTUUECKasi XapaKTePUCTHKHU TIOJIS.

Tema 3.2.
3akoHbI
MOCTOSTHHOI' O
TOKA.

Conep:xanue

10

1.

I[ocTrosHHbI 31ekTpUYecKkuii TOK. Cuiia ToKa. Y C10BHS HEOOX0AMMBbIE sl CyIeCTBOBAHUS JIEKTPUYECKOT0
Toka. Hanpasnenue Toka, neiictsue Toka. Cuiia TOKa, HanpspKeHUe, CONPOTUBIICHUE (onpeneneHue, popMyna, eAMHULA
W3MEepeHHs MPUOOop s U3MEPEHNs). Y AeNbHOe COpOTUBIeHne, 3akoH OMa /i yuacTka nend. 3akoH Oma Ui ydacTka
1eny YCTpOoHCTBO M MPUHIIMII JeHCTBUSA aMIIepMeTpa U BOJIbTMETpa. 3aBUCUMOCTh COIPOTHUBIIEHUS IPOBOJHHUKA OT
temneparypsl. TemneparypHbslil Ko3gpHuuueHT conpoTuieHusl. CBepXIpOBOAMMOCTb.

2.

Jaextpuyeckue nenu. [lapanieabHoe H MocJjie10BaTe/IbHOE COeIMHEHNE POBOAHNKOB  3aKOHOMEPHOCTH
COCJIMHEHMsI MPOBOJHHUKOB (ITOBTOPEHHE MaTeprala IKOJIBHOTO Kypca).

3.

Pemenue 3a1a4 no reme AJCKTPUICCKHUE LICIIN. CMelranHoe COCAUMHCHUEC MPOBOAHUKOB.

JlabopaTopHbie padoThl

4.

I/I3ylle}me 3aKOHOB IIPA MOCJ€A0BATCJIbHOM COCIMHCHUH NTPOBOJAHUKOB.

5.

H3y4yenune 3aK0HOB NPU NapajieIbHOM COeIMHEHUH IPOBOJIHHKOB.

Conep:xaHue

O NN

1.

Padora u MomHOCTH MOCTOAHHOTO TOKa. HarpeBanue Tokom. 3akon /Ixxoyis — Jlenna. PaGora u MomHoCTh
MOCTOSTHHOTO TOKA WX €MHUIIBI NU3MEPEHUS, HarpeBaHHe MPOBOAHUKOB IEKTPUIESCKAM TOKOM, IIPUHIIHIT yCTPOKCTBA
3JIEKTpOHArpeBaTeNbHEIX IprOopoB Dopmyna J[xoynsa-Jlenna. JaekTpoaBmkymas cujia. UcTOYHHK TOKa, BUIBI
HCTOYHUKA TOKA. CTOPOHHUE CUIIBI. DJIEKTPOIBIKYIIAs CHJIa.

2.

3akon OMa 1711 moJiHO# Henu. BHyTpeHHUI 1 BHeHMHN y4acTKu uenu PaboTa CTOpOHHMX CHIJI BHYTPH UCTOYHHKA
3akon Oma. Kopotkoe 3ambikanue. M3mepenne 3.J1 C.

JlabopaTtopHas paGoTa

6. | MNzmepenue I/1C 1 BHyTPEHHEr0 CONPOTHBICHHUS HCTOYHUKA TOKA.

Tema 3.3.
DJIeKTPUYeCKH
il TOK B
PA3JIMYHBIX
cpenax

Conep:xaHue yueOHOr0 MaTepHuaJia

1.

DyekTpHYECKAas MPOBOAMMOCTD MeTALI0B. OCHOBHBIE NOJI0KEHHS 3JIeKTPOHHOMH TeopuH. 3aBUCUMOCTh
CONPOTHRBJIEHHE MTPOBOIHUKA OT TeMnepaTypbl. CBepXnpoBoAMMOCTb. TemnepaTypHbid k03(QduineHT
COTIPOTHBIIEHHS. Y AeTIbHOE conpoTuBieHne. TepmomeTpsl conpoTuBieHus. OmeiTel Mangensiram u [lamanexcu
MOATBEPKAAIOUIYIO SJIEKTPOHHYIO MPOBOJAUMOCTh METAJLIIOB.

DJIEKTPHYEeCKHUI TOK B MOJTYNPOBOAHUKAX. JJIeKTPHYECKAs IPOBOAMMOCTD MOJYNPOBOAHUKOB NPH HAJIMYHHA
npumeceii. CpaBHEHHE yAE€TbHOTO COMPOTUBICHNS OTYTPOBOAHUKOB U METAJUIOB 3aBUCUMOCTb COIIPOTUBIICHHUS OT
TeMIeparypsl U ocBeieHHOCTH. CoOCTBEHHAs! MPOBOAUMOCTH MOJYIIPOBOJHUKOB.  BrusHue npumeceit Ha
MIPOBOIMMOCTH MOJYIPOBOAHHUKOB. JIOHOPHBIE M aKIIENTOPHBIE MPUMECH.
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IloynpoBOAHMKOBBIN AUO, TPAH3UCTOPLI. J[BOWHOI II-p TIEPEXOa U CITOCOO €0 MOTYyICHHS, P-TI-P TIEPEXOI.
Ycunenue npu nomouy Tpansucrtopa. [IpuMenenue tpan3uctopos. IlpuMeHeHne noJaynpoBOIHUKOB. TepMUCTOPHI U
¢dotopesuctopel. BHyTpennel u BHemHUH PoToddhdeKT.

Tema 3.3
DJIeKTPHYeCKH
il TOK B
Pa3IMYHBbIX
cpenax.

Conepsxanue y4eOHON TUCIUITNHBI

1.

DJIeKTpUYeCKHUiil TOK B Bakyyme. Bakyymublii quoa. DiexTpoHHO-TyueBas TpyOka. IloHaTne Bakyyma. YcioBue
CYyILIECTBOBAHMSI TOKA B BaKyyMe. TepMO3IEKTPOHHAS SMUCCHUS. Y CTPOMCTBO BAKYYMHOI'O 1uoja. BonbT - amnepHas
xapakTtepucTuka. [lomydeHne 37eKTpOHHBIX MYYKOB. Y CTPOHCTBO U ACHCTBHE 3JICKTPOHHO-TyUEBOW TPYOKH U ee
pPUMEHEHHUE.

DJIeKTPUYECKHUI TOK B dKUAKOCTH. 3aKOH JeKTpoJu3a. Penrenue 3a1a4y Ha 3aKO0H JIEKTPOIU3A. DIEKTPOITUTHIECKAS
nuccormarys. [Ipupoma cBoOOTHEIX HOCHTENEH 3apsiaa B pacTBOpax M paciuiaBax. 3akoH Dapames. DIEeKTPOXUMUYCCKHMA
skBuBajeHT. Dopmysa nepBOro 3aKoHa JICKTPOIU3A.

DJIEKTPHYEeCKHIl TOK B ra3ax. Buabl HecaMoCTOATEIbHOTO H CAMOCTOAATENILHOTO pa3psinos ILiasma.
CamocTosTeNnpHast 1 HECaMOCTOSTEIbHAs IPOBOAUMOCTE ra3a. Vonnzamus u pekomObuHamus. BonsT - amnepHas
XapakTepucTHka. VICKpoBOM, KOPOHHBIN, Tieromeil pa3psiabl, djaekTpudeckas ayra. [lonsarue o mnazme. TexHuueckoe
MIpUMEHEHHE.

IloBTOpUTENbHO — 0000MIaIOIIKI1 YPOK IO TeMe «Tok B pa3au4HbIX cpegax». ComnocraBieHHe IPOBOIUMOCTH,
BOJIbTAMIICPHOW XapaKTEPUCTHKE, 3aBUCMOCTH OT TEMIIEpaTyphl. BonbraMnepHO# XapakTepuCTHKE, 3aBUCUMOCTH OT
TEMIEPaTypPHl.

HToroBelii KOHTPOJIBLHAsA padoTa

HNUTOI'O 3a 1 ky

pC

1104

Tema 3.4.
MaruurtHoe
no.Jie.

ConepxaHue

1.

B3aumopeiicrBue TokoB. MarauTHoe noJjie. Bekrop MaruuTHOM MHAYKUMUA JIMHUYM MATHUTHOM MHAYKIMH.
MarnuTHbINH OTOK. B3aumozeiicTBue NpoBOIHUKOB ¢ TOKOM. OnbITel AMnepa 1 Opcrena. CrunoBas XapakTepHUCTHKA
MarHUTHOTO TI0JI1. MOAy/Ih BEKTOpa MArHUTHOW WHAYKIWHU. M300paKeHHsI ITOJIS C TIOMOIIBIO JIMHUH MarHUTHON WHTYKITHH.
EnuHu1bl MArHUTHOM MHAYKIIMU. MarHuTHbIN OTOK. ENMHMIIA MArHUTHOTO MOTOKA.

3akon Amnepa. Cuja Jlopenna JleiicTBHe MATHUTHOTO MOJIA HA ABMKYIIUIACA 3apsii. MarHUTHbBIE CBOiicTBa
BemiecTBa. Pemenue 3amau. DKcrnepuMeHTaIbHOe 000CHOBaHME 3akoHA AMriepa. Mofyib U HaNpaBJIeHUE CUITBI,
JIEACTBYIONIUI Ha IPOBOIHUK CTOKOM B MarHuTHOM Tiose. [Ipaswito neBoii pyku. [IpuHImm neiicTBUsS N3MEPUTEIBHBIX
npudopoB. Popmyna JlopeHa mpasuiio it onpezeneHus Hampasienus cuisl Jlopenua. [Ipumenenne cuist Jloperma.
MarnuTHas npoHunaeMocts. ['unoresa Amnepa. 3mepeHre MarHUTHONW MPOHULIAEMOCTH.

SByIeHHe 3J1eKTPOMATHUTHON HHAYKIHMHU. 3aKOH 3JIeKTPOMATHUTHON HHAyKIMH. Camounaykums. lcropus
OTKPBITHS AJIEKTPOMarHuTHOW MHAYKIMK. [Ipuunna BosHukHOBeHue D./1.C. B onbiTax, 3Hayenue . J[ .C. mpu ObIcTpoM 1
MeJIEHHOM ABIKEHNH MarHuTa. CKOPOCTh M3MEHEHUSI MarHUTHOTO TTOoTOKA. 3HadeHue Mmoxyist O [ C. Meaykumy.
SIBnenne camonHaykunn Enununs! nHaykTuBHOCTH. [IpaBuiio Jlenna. Pemenne 3agay Ha 3aKOHBI 371EKTPOMArHUTHON
WHAYKINH.

JlabopaTtopHas paGoTa

7.

‘ I/I3y‘1e}me ABJICHUSA 3J'[eKTp0Mal"HI/ITH0]7[ HHAYKIHUU.

Conep:xaHue
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Tema 3.5.
Mex.
Koaedanus.

Mexannyeckue Koje0aHusi. AMIUINTYAA, NMEePUOI, YAacToTa KojebdaHuii. PemeHue 3agady mo TeMe MeXaHHYeCKHe
Kojiedanus. [loHsaTHe 0 KONeOATEIHHOM NIBHXKCHHH, YCIOBUSI BO3SHUKHOBCHUS, YPABHCHUS IBWIKCHUS, MAaTeMaTHYCCKHMA
MasiTHUK, TapMOHW4Yeckne KoneOaHws. Pesonanc. OmpeneneHne CMemeHHUs, MEPHOAA, AMIUIATYIIbI, YacTOTHI, 3al¥Ch
YpaBHEHUS TAPMOHHUIECKOTO KOJICOaHHSI.

MaremaTndeckuii MAasiTHUK. YPaBHEHHE JABHKEHUSI MATEeMATHYECKOT0 MAasiTHUKA. BBIHYKIeHHBbIE KoJeDaHHS.
Pe3zonanc. I[Ipumenenne pe3oHaHca u 0opb0a ¢ HuM. [loHsATHE O (U3NYECKOM U MATEMAaTHYCCKOM MAasTHUKAX.
XapaxTepHble 0COOCHHOCTH BBIHYKJIEHHBIX K0JieO0aHuil cCHCTEMBIL. Y CIIOBHsI BOSHHKHOBEHHS pE30HAHCA.

3ByKOBble BOJIHBI. PellieHre 32124 110 TeMe MeXaHHYeCKoe JABHKEHHeE.
YJ'II)Tpa?;ByK 1 €TI0 UCIIOJIB30BaHUEC B TCXHUKE U MCIHUIIUHE.
CKOpOCTI), T'POMKOCTB, BBICOTA 3BYKaA. I[J'II/IHa BOJIHBI, 3BYKH B CPEAcC. IloaroroBka x KOHTpOJ’II;HOfI pa60Te.

JlabopaTopHasi padoTta

8.

OmnpeneneHue yCKOPEeHHs CBOOOTHOTO MaJeHUs MPH MOMOIIYA MATEMATHYECKOT0 MaATHUKA.

Pasnea 4. KOJIEBAHUSA 1 BOJIHBI

26

Tema 4.1.
DJIeKTpoMarH
HTHDbIE
KoJie0aHus.

Conep:kanue

1.

KonebaTteabHblii KOHTYp. CBOOOAHBIE 3JIeKTPOMAarHUTHBIE Kole0aHusA. BbIHYK1eHHbIe 3J1eKTPOMarHUTHbIE
KoJie0aHus. JiaekTpuyeckuii pezoHaHc. [lepuoa cBOOOAHBIX JIeKTPHYECKUX KOJTeOaHMIl. YCTPOHCTBO
KosebaTensHOTo KOHTypa. [IpeBpamienne sneprun B HeM. llepron anexkrprueckux koiebanuii @opmyna Tomcona.
XapaKTepUCTHKH DJIEKTPOMArHUTHBIX KoJieOaHMii (YacToTa, mepuo, aMiuinTyaa). ['apMoHnueckue Koebanus
YpaBHEeHHE, ONTMCHIBAOIIEE MPOIIECCHI B KosiebaTeIbHOM KOHTYpe. Popmysa TomcoHa.

Ilepemennblii TOK. [lelicTBylomue 3HAYEHUS] CWIbI TOKA M HANpPSKeHUsl. AKTHBHOE CONPOTHBJIECHHE B LeNu
NMepeMeHHOro Toka. EMKOCTh M MHAYKTHBHOCTH B LelIM NepeMeHHOro toka. KoHaeHcaTop M KaTylika B LeNH
MIEPEMEHHOT0 TOKa. AKTHBHOE COINPOTHUBICHHE. DJIeKTpuueckuii pesoHanc. IIpon3BoacTBo, nepegaya u nmorpediaeHue
yekTpodHeprun. TpancdhopmaTop YCTpoiCTBO M MPUHIIKIT AeWCTBUs TpaHchopMaTopa. Pexxum xomocro xonaa. biok-
cXeMa NPOU3BOJICTBA, MEpefadd M HCIIONb30BaHUS 3JEKTpHueckor 3Hepruu. Ilpobnemsl sneprocOepexenus. TexHuka
0e3omacHOCTH B OOpAlIeHUU C BJIEKTPUYECKUM TOKOM. YCTPOHCTBO M TPUHIMI JIeHcTBUS TpaHchopmaropa Pexum
XOJIOCTO XOJ1a.

Tema 4.2.
DJIeKTpOMAarH
UTHOE moJie U
3JIeKTPOMArHu
THBIE BOJIHBI.

Coaepxanue

1.

3HeKTp0MaFHI/ITH06 MoJI€ M JJICKTPOMArHuTHLIC BOJTHLI. OneITHI Fepua. CKOpOCTb IJEKTPOMArHMTHBIX BOJIH.
I/I306PETEHI/IQ paauo IMonmoBbIM. CBs3b MCKAY IIEPEMEHHDBIM JJICKTPUICCKUM U MAIHUTHBIM I10JICM. Mexaau3m
O6paSOBaHI/I$I BHQKTPOMaFHHTHOﬁ BoJIHBI KOHEUYHOCTH CKOPOCTH €€ paCclIpOCTPAHCHHUA U IMONICPEUYHOCTL BOJIHBI. CBoiicTBa
QJICKTPOMAriMTHBIX BOJIH. CBolicTBa OJICKTPOMArdMTHBLIX BOJIH.

le/lHIH/Il'[l)I PaaAuoOCBA3ZHN AM]'[J'[I/ITyZ[HaSI MOAyJIsilus. I[eTeRTHpOBaHI/le. biok cxema paauoBEIIaTCIIBHOIO TPAKTA.

w

JleTeKTOpHBIA pagnonpueMHuK. [IpuHIMI AelicTBUS U YCTPOICTBA.

CBeT Kak 3J1eKTPOMarHUTHasl BoJIHA. Pa3BuTHe B3r1A/10B HA nMpupoay cBeTta. BoiHOBBIe U KBAHTOBBIE CBOIiCTBA
cBeTa. [IpsiMo/inHeliHOCTH pacnpocTpaneHus cBeTa. OCHOBHBIE UCTOpHUYECKUE (aKThI, TOJITBEPKAAIOIINE BOTHOBYIO U
KOPIYCKYJIIPHYIO TEOPHH. 3aKOH NPSIMOJIMHENHOIO PACIPOCTPAHEHUs CBETA B OJTHOPOJIHOM Cpefie.

N

Tema 4.3.
Onruka.

Conep:xaHue

10

1.

3aKoHbI OTpakeHHUsl U MpeJoMJIeHHs cBeTa. 3epKkaiibHoe, Muddy3HOE OTpakeHUE; NEHCTBUTEIHLHOE U MHUMOE
n3o0paxenue. OTHOCUTENBHBIN T0Ka3aTelb IPeIoMIEeHNs], (GU3NUECKUI CMBICI IOKA3aTells IPEJIOMIICHUSL.
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HNurepdepenuns u nudpakuus cBera. Jucnepcus ceera. YciaoBue o0pa3zoBaHUsS HHTEPPEPEHIIMOHHOTO MAKCUMyMa
u muanmyMa. Konbria Hetorona SIenenue mudpakiun. J{ndpakiinoHHbIe KapTHHBL, TUGPAKIIMOHHAS PEIICTKA.
O0BsicHeHHEe 00pa30BaHMs CIUIONTHOTO CIIEKTPA P TUCIICPCHH.

3. | PazinuHble BUABI 3J1eKTPOMATHUTHBIX H3JIYYeHHii, UX CBOICTBA M MPAKTHYeCKHE MPHMEeHEeHMSI.
JlaGopaTopHbie padoThbl 4
9. | OnpenesieHue NoKa3zaTeis MPeJOMJIEHHS CTEKJIA.
10. | OnpenaeneHue CBETOBOI BOJHBI MPH MOMOIIH AU(PPAKIHOHHON peleTKH.
Tema 4.4, Conep:xaHue 4
JJIeMeHTBI 1. | Hpunoun otHocuTeabHocTH [ocTynaThl Teopuu oTHOcUTeAbHOCTH. [locTymnarer DitHmTeliHA [IpenensHOCTD
TEOpHH CKOPOCTH CBETa B BaKyyMe T MaiikenbcoHa.
OTHOCUTEJIbHO 2. | 3aBucHMoOCTB MaccChl TeJia OT CKopocTH. PensiTuBucTcKas Teopus. CBs3b MeKAy MACCOil M DHEPrueii.
CTH. OKcnepuMeHTaNbHbIE (aKThbl, TOATBEP)KIAAIONINE YBEIMUCHHE CKOPOCTH Tel. 3aKOH B3aUMOCBSI3U MAacChl M SHEPTHUH.
Paszgen NeS. KBAHTOBAS ®U3UKA. 24
Tema 5.1. Conep:kanue 8
CBeToBBIC 1. | I'nmnore3a Ilnanka o kBanTax. ®oto3dpdext. Teopust porodpdexra. YpaBuenue JiiHmTeiiHa, 11 GoTodrddexTa.
KBaHTBI. [IpoTuBOpeUre MEXIY TEOPUEH U ONBITOM. DHEPrusl KBaHTa, UciyckaeMoro aroMmoM. ITocrosnnas [1nanka. 3akoHbI
doroaddekra, 00BACHEHHE C KBAHTOBON TOYKH 3PEHUSI.
2. | ®oToHbl. Pemenne 3a1a4 Ha ypaBHeHue JiiHmTeiHa 1s ¢poTodrddexra. BennuuHbl, XapakTepU3yHOIIUE CBOWCTBA
¢oToHa; Macca, CKOPOCTh, SHEPTHS, UMITYIBC. [|BOMICTBEHHOCTH CBOMCTB CBeTa. XapakTepucTuku potona. dopmyna
OiiHmTeiiHa. Pelnenne 3aqa4 Ha ypaBHeHue JifHiuTeitHa 175 poTodpdexra. Xapakrepuctuku ¢poroHa. Gopmymna
OMHIITEHHA.
3. | Texnuueckue ycTpoiicTBa, 0OCHOBaHHbIE HA HcNOab30BaHne GoTodrddexTa. Pemenue 3axay Ha ypaBHeHHe
Jiinmreiina 115 goroddpexra. Doropesucrop, horopene, yCTpOHCTBO U MPUHIMIT ASHCTBUSA (HOTOIIEMEHTA.
Xapaktepuctuku Gorona. ®opmyna DiiHiiTeliHa. JlaBieHne 1 xXuMmuyeckoe aeiicteue cBera. OObSICHEHUE JIaBICHUS
CBETa Ha OCHOBE BOJIHOBBIX M KBAHTOBBIX IpeCTaBIeHu. B3anmonaeiicTBue cBeta u BeecTBa. DoTocuHTes.
DoTOXMMHUYECKHE OCHOBBI (hoTorpaduu.
4. | lloBTOPUTETHHO-0000IIAIONINI YPOK MO TEMaM «H3JIy4YeHHEe U CTIEKTPbI», «CBETOBbIE KBAHTHDY, «1eHCTBHE CBETA».
HOBTOpI/ITL CIICKTPBI U3JIYUCHHA U MOTJIOIICHUA. OcHOBHEBIE OCO6eHHOCTI/I QJICKTPOMArnuTHBIX BOJIH. 3aKOHBI
doroaddexra. KBaHTOBO BOIHOBYIO JIBOHCTBEHHOCTh CBETA.
Tema 5.2. Coaepxanue 16
AToM  spo. 1. | CTrpoeHne aToma: miIaHeTapHasi MOJeJb, nocTyaTbl bopa. Moneab atoma Bogopoaa no bopy
Crnoxnoe ctpoenue atoMa. OnbIT Pesepdopna. Mogens ToMcoHa u ruiaHeTapHas Mojeib V3mydeHue u orsomeHue
CBETa aTOMOM.
TIpoucxoxaeHne JTMHENYAThIX CIEKTPOB.
2. | llpunumn geficTBUS U MCHOJIb30BaHUe Ja3epa. MeToabl HAG/II0eHUsI U PerHCTPALIMH 3JIEMEHTAPHBIX YaCTHII.
Jlazepsl HICTOYHMKH KOT€peHTHOr0 M3nydeHus. Cuerunk ['eifrepa, kamepa BunbcoHna, nmy3eipekoBas kamepa. Meton
TOJICTOCTIOWHOM (DOTOIMYJITBCHH.
3. | OTKpbITHE ecTeCTBEHHO! Pa0aKTUBHOCTHU. PagnoakTuBHbIE MpeBpanieHus. 3aKoH paJAHO0aAKTUBHOIO pacnajia.
Iepuon nonypacnaga ®usnueckas npupoa CBOMCTBA U 00J1aCTH IPUMEHEHH annb(a, 6eTa, raMMa-u3JIydeHud. 3aKOH
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panuoakTUBHOTO pacnaza. [lepuona noiypacnasa.

CTpoenne aTOMHOrO siipa. JHeprus cBsi3u. CBA3b MacChl M JHepPruu. SInepHasi JHepreTuKa.

®dopma 3anucu Opu AAEpHBIX NpeBpameHusx. M3oronsl. M30Tonsl XxuMudeckux anemMenToB. [IpaBuiio cMemieHus.
®dopma 3anucH MpH AACPHBIX MIpeBparteHus [[poToHHO - HeHTpoHHAs MozAelb aToMa. OcOOCHHOCTH B3aNMOICHCTBHS
4yacTHIl BHYTpH sapa. Ou3uueckuii CMBICI TOHATHH «IHEPTHsI CBI3I «eekT Macchny DopMmyra pacuera SHEPTUU
CBSI3H.

HMcekyceTBeHHasi paJiMOaAKTUBHOCTD. SlnepHble peaknuu Pemenue 3aja4 Ha siiepHble peakuuu. Pacuer
YHEPreTHYECKOTO BBIXOJA SIACPHON peakyy. PemeHne 3a1a4 Ha aaepHble peakiyy. Jlonucars ssaepHble PeaKklti.

Henenue sinep ypana. Lennas sinepuasi peakuusi. Sinepusblii peakrop Illpumenenue sinepHoii 3Hepruu. Mexanusm
nenenus sapa. OcBOOOXKICHUE SHEPTUU MPH eeHuu sep. OCyIecTBICHUE YITPABIIEMON PEakIiK JeICHUN. ATOMHBIC
JIETOKOJIBI. DIIEKTPOCTAHIINH H T 1.

TepMmosinepHast 3Heprusi. JHeprus Peuienne 3a1a4 Ha siiepHble peakuuu. 3Be3a. TepMmosiaiepHas peakuus yCIOBUS
ee ocyuiecTBieHMs. [lepcriekTHBBl  pa3BUTUS YIIPABIAEMON TEPMOSIEPHON peakueil. Pacyer sHEpreTH4eckoro BeIXoaa
SIIEPHOM pEaKIMH.

Buosioruyeckoe Bo3aeiicTBUs paaMoAKTUBHOIO u3jiyyeHus. IloBropurenbHo — 000011a01IUI YPOK 110 TeMe «KATOM
U aTOMHoOe siApo». J[03a u3mydyeHus, eqUHULBI U3MEPEHUs 3aluTa opranusma ot usnydeHus. [lpoanannsupoBars u
0000IUTh OCHOBHBIC BOIIPOCHI 3TOTO pas3jeia.

Pa3znen Ne6 DBOJIFOLIMSI BCEJIEHHOM. 4
Tema 6.1. Conepxanue 4
IBosonus 1. | Dddexr Jonaepa u odoHapy:keHue «pazderanus» rajakTuk. boabmoii B3ppIB. Bo3MoskHbIe ClleHAPUH IBOJTIONUA
BCEJICHHOM. BcesieHHoi. Knaccnpukanus 38e31. O630pHbIe Jekuuu. PazMepsl u Macchl 3Be311
2. | Mue4Hblii myTh — Hala rajakTuka. MHorooodpasue rajJlakTuk. TyMaHHOCTb AHJIPOME/IbI, CITUPATbHBIC TaTaKTHKH.
JBoJaONus ¥ JHeprusi ropenus 3se3a. Tepmosinepuslii cuHTe3. O0pasoBaHue MIaHeTHBIX cucTeM. CoTHeYHas
cucrema. O030pHBIE JICKIHH.
HUTOI'O 3a 2 kypc 704
Hroro: 180
KoncyabTanmu 124.
IIpoMe:xyTOUHASI aTTeCTALUSA 6u.
Bceero: 198
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOBYUYEGHOM JEATEJIBHOCTUCTYJIEHTOB

Conep:xkanue | XapakTepuCTHKA OCHOBHBIX BUI0B J1eSITeJILHOCTH CTYIEHTOB (HA YPOBHe
o0yueHus Y4eOHBIX IeHCTBHIH)
BBenenne YMeHHs TOCTaHOBKHU I1eJiel 1eATeIbHOCTH, INTAHUPOBAHUS COOCTBEHHOM

JIEATENIbHOCTH JUIsl JOCTU>KEHUS IOCTABJIEHHBIX LENEH, TPEABUICHHUS BO3MOKHBIX
pEe3yabTAaTOB 3TUX ACHCTBUIN, OPraHU3AMU CAMOKOHTPOJIS U OLIEHKHU MOJyYEHHBIX
pe3yabTaToB. Pa3BuTHe CIOCOOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOM MBICIH, JIOTHYECKU
000CHOBBIBaTh CBOIO TOUKY 3pEHUs, BOCIIPUHUMATh U aHATM3UPOBATH MHEHUS
co0eceIHUKOB, ITPU3HABask IPABO APYTOro YEI0BEKAa HA HHOE MHEHHUE.

[TpousBenenue nu3MepeHust PU3NUECKUX BEIUMUMH U OLEHKA IPaHULbl TOIPEIIHOCTEH
U3MEPECHUM.

[IpencraBienue rpaHulbl MOTPEIIHOCTEN U3MEPEHUN TIPU TOCTPOCHUH IPaUKOB.
YMeHue BbICKa3bIBaTh TUTIOTE3BI I O0BICHEHUS HAOIIOAACMBIX SIBIICHUH.

YMeHue npejuiaratb MOAENH SBJICHHUMA. YKa3aHHe IPaHULl IPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB. M3110K€HE OCHOBHBIX MOJI0KEHUI COBPEMEHHON HayYHON KApTUHBI MUpA.
[TpuBeneHre MpUMEPOB BIUSHUS OTKPHITHI B PU3UKE HA MPOTPECC B TEXHUKE U
TEXHOJIOTUH MPOon3BoicTBa. Vicnonp3oBanue MHTEpHETA I TOMCKA HHPOPMALIUH.

1. MEXAHUKA

Kunemamuxa

IIpencraBnenre MEXaHMYECKOTO IBKEHUS TEJIA YPABHEHUSMH 3aBUCUMOCTH
KOOpAMHAT U IPOEKLHEN CKOPOCTH OT BpeMeHHU. [IpencraBienne MeEXaHn4ecKoro
JBYDKEHUS Teja rpadukaMy 3aBUCUMOCTH KOOPAWHAT U MPOEKIUEH CKOPOCTH OT
BpeMeHU. OnpeneneHre KOOpAUHaT IPOUIEHHOTr0 IIyTH, CKOPOCTH M YCKOPEHHUs Tea
10 rpadukam 3aBUCUMOCTH KOOPJUHAT U IPOEKLUUN CKOPOCTH OT BPEMEHHU.
Onpenenenne KOOpAUHAT MPOUIEHHOTO ITyTH, CKOPOCTH U YCKOPEHHUS Tea 110
YPAaBHEHUSM 3aBUCHMOCTH KOOPJIMHAT U IPOEKIUI CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTENBHOIO aHAIN3a PABHOMEPHOTO U PABHOIIEPEMEHHOTO
JBIDKCHUH.

YKa3zaHue UCIIOIb30BAHKS IIOCTYIATENBHOIO U BPALATEIbHOTO IBUKEHUN B TEXHUKE.
[TproGperenue omnbiTa pabOTh! B TPYMIIE C BBIMOIHEHUEM Pa3IMUHbIX COLIMATbHBIX
poJiei.

Pa3paboTka BO3MOXKHOW CUCTEMBI IEUCTBUN U KOHCTPYKLUU JJIsl SIKCIEPUMEHTAIBHOTO
oTpeieNIeHusl KWHeMaTu4eckux BenanuuH. [Ipencrasnenue napopmanmum o BUAaX
JIBUKCHMSI B BUJI€ TAOJIUIIBL.

3akonwl
coxpanerus
8 MexaHuxe

IIpuMeHeHne 3aKk0Ha COXPaHEHUsT UMITYJIbCA JIUIsl BBIYMCIICHUS] U3MEHEHUN CKOPOCTEN
TEJ IPU UX B3auMojieiicTBusAX. Mi3Mepenue paboThl CUil U U3MEHEHHE KHHETUYECKOM
SHEepruu Tena. Beruucienue paboThl CUT M U3MEHEHHS] KHHETUUECKOM 3HEPTuu Tela.
Brrunicienne noTeHIMalbHOM 3HEPTUN TE B TPaBUTALMOHHOM 1oje. OnpeneneHue
MOTEHLMAIBHON SHEPTHH YIPYTo AePOPMUPOBAHHOTO Teja 110 U3BECTHOM
negopManuu 1 XKecTKOCTH Tena. [IpuMeneHne 3akoHa COXpaHeHUsT MEXaHMYEeCKOU
SHEPIMH MPU pacyeTax pe3ybTaTOB B3aUMOJCHCTBAN TEJl TPAaBUTALIMOHHBIMYU CUJIAMU
Y CWJIaMU YTIPYTOCTH.

VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHUKHU. YKa3aHHE YUYeOHbIX
JUCLUIUINH, IPU U3yYE€HNUN KOTOPBIX MCIOIb3YOTCS 3aKOHBI COXPAHEHHS.

Conepxanue
00yueHusl

XapakTepucTHKA OCHOBHBIX BH/I0B /IeATEJIbHOCTH CTY/I€HTOB (Ha
YPOBHE YUEOHBIX JAeiicTBHI)

2. OCHOBBI MOJIEKYJIAAPHOM ®U3UKA U TEPMOJIUHAMUKHA
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Ocnosvl
MONEKYNIAPHOU
KUHEMU4ecKou
meopuu.
Hoeanvuwiii 2as

BrlimonHeHne 3KCepuMEHTOB, CIYXKAIIKUX 71 000CHOBAaHUS MOJIEKYJISIPHO-
kuHeTrdeckoit Teopuu (MKT). Pemenne 3agad ¢ mpuMeHEeHHEM OCHOBHOTO YPaBHECHHSI
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU ra30B.

Omnpenenenue napamMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHOBaHUU
YpaBHEHHUS COCTOSIHUS UAeaIbHOro raza. OnpeseseHue napaMeTpoB BELIECTBA B
ra3000pa3HOM COCTOSTHUM M MPOUCXOISAIINX IPOLECCOB MO rpadrkamM 3aBUCUMOCTH P
(T), V (T), p (V).

OxkcnepumenTanbHoe uccienopanue 3apucumoctu p (T), V (T), p (V). [IpeacraBienue
B BUJI€ TPaHUKOB U30XOPHOT0, N300apHOTO U H30TEPMUYECKOTO MPOLIECCOB.
Brruncnenme cpeiHell KHHETUYECKOM SHEPTUH TEIJIOBOTO JBUKEHUSI MOJIEKYJI 110
M3BECTHOM TeMIepaType BeulecTBa. BrickaspiBaHMe TUITOTE3 I O0BSICHEHUS
HAOJI0/TaEMBIX SIBJICHUNA. YKa3aHHe IPaHULl IPUMEHUMOCTH MOJIETU «UJIealIbHBII raz»
u 3akoHoB MKT.

OcHnogwl
MepMOOUHAMUK
u

M3mepenne KoJiMmuecTBa TEIIOTH B IIpolieccax Teronepenadyu. Pacuer konuyectsa
TEIUIOTHI, HE0OXOAUMOTO ISl OCYILECTBICHHS 3aJaHHOTO Mpoliecca ¢
Teruonepenaveii. Pacyer naMeHeHust BHyTpPEHHEH SHEPTUH T, PaOOTHI U
NEPEJaHHOr0 KOJIMYECTBA TEIUIOTHI C UCIIOIb30BAaHUEM IIEPBOrO 3aKOHA
TepMOIMHAMHKH. PacueT paboThl, COBEpIIEHHOM Ta30M, 10 rpaduKy 3aBUCUMOCTH P
(V).

Boruncnenue paboThl raza, COBEpIICHHON IPU U3MEHEHUU COCTOSIHUS 110 3aMKHYTOMY
ukity. Beruncnenne KIIJ npu coBepiiennn razom paboThl B IpoLECcax U3MEHEHUS
COCTOSIHUS 110 3aMKHYTOMY LIUKJITY. OObsICHEHNE IPUHLUIIOB 1€HCTBUS TEIJIOBBIX
MatuH. /leMoHCcTpanus poiu (PU3KMKU B CO3/IaHUU U COBEPLICHCTBOBAHUHU TEIIOBBIX
JIBUTATEJIEH.

N3n0xeHne CyTH 9KOJIOTHYECKUX MPo0sIeM, 00YCIIOBIEHHBIX pa00TOM TEIIOBBIX
JIBUTaTENEN U MPEIOKEHNE ITyTH UX PELICHUs. Y Ka3aHUe IPaHuLl IPUMEHUMOCTH
3aKOHOB TEPMOJMHAMUKH. Y MEHUE BECTU AUAJIOT, BBICIYIINBATH MHEHUE OIIIOHEHTA,
y4acTBOBATh B JUCKYCCUHU, OTKPBITO BBIPAKATh U OTCTAUBATh CBOXO TOUYKY 3PEHUS.
VYkazanue y4eOHbIX JUCLUIUINH, PH U3YYEHUH KOTOPBIX UCIOIb3YIOT YUeOHBIH
MaTepuan «OCHOBBI TEPMOJAMHAMKI.

Cesoticmesa
napos, HUoKko-
cmetl, meepobix
mein

W3mepeHnue BIIaXXHOCTU BO3yXa.

Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO [Tl OCYILECTBIIEHHS ITpoLEcca Mepexoa
BELIECTBA U3 OJHOTO arperaTHOrO COCTOSIHMS B IPYTOE.

DKcrnepuMeHTaIbHOE HCCIIeI0BaHuE TEIIOBBIX CBOMCTB BelecTBa. [IpuBenenue
IPUMEPOB KaWUISPHBIX SBJICHUN B OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne MexaHMYECKUX CBOMCTB TBepAbIX Tel. [IpumeHenne pusndeckux
MOHATHUI U 3aKOHOB B y4eOHOM MaTepHale npo(ecCHOHAIBHOTO XapakTepa.
Hcnons3oBanne MHTepHeTa 1715 morcka nHdopmanuu o pazpaboTKax U MPUMEHEHUIX
COBPEMEHHBIX TBEP/bIX U aMOP(HBIX MATEPUATIOB.

3. QJIEKTPOAUHAMUKA

Onekmpocmamu
Ka

Brrancnenune cun B33HMO}16§ICTBH$I TOYCUHBIX SJICKTPUUYCCKUX 3apAa0B.
Brruncienue HAIMPsPKCHHOCTHU 3JICKTPHUYCCKOTO MMOJISI OAHOTO U HECKOJIBKUX
TOYCUYHBIX JJICKTPUYCCKUX 3apsAd0B.

Conep:xanue
o0yueHus

XapakTepucTHKA OCHOBHBIX BU/IOB AeSITeJIbHOCTH CTYI€HTOB (Ha
YPOBHE YUEOHBIX AeliCTBHH)
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Brruucnenue noreHnuana 3eKTPUIECKOro Mot OAHOTO U HECKOJIBKUX TOYEYHBIX
JNEKTPUYECKUX 3apA10B. Mi3MepeHnne pa3HOCTH OTEHIUAIOB.

H3Mepenne dHEPIruu 3JIEKTPUYECKOrO MOJIA, 3apSHKEHHOIO KOHIAEHCATOPa.
Brruncinenue sHepruu 3JIeKTPUIECKOro MOoJIs, 3apsHKEHHOTO KOHAEHCATOopa.
Pa3pabotka niaHa 1 BO3MOKHOM CXEMBbI IEHCTBUM 3KCIIEPUMEHTAJIbHOIO ONPEAEIICHUS
JNEKTPOEMKOCTH KOHJEHCATOPA U AUDJIEKTPUYECKON MPOHUIIAEMOCTH BEILIECTBA.
[IpoBeaeHne CPaBHUTENBHOIO aHAJIN3A IPABUTALIMOHHOIO U 3JIEKTPOCTATUYECKOIO
HOJIEH.

Tlocmosinnoiu
mox

N3mepenne moiHocTH 31eKkTpuyeckoro Toka. Mamepenne 3/1C u BHyTpeHHETO
CONPOTHUBIICHUS UCTOYHUKA TOKA. BBIMIOIHEHNE pacyeTOB CUIIBI TOKA M HAIIPSKCHUI
Ha y4yacTKax ayekTpuyeckux nerneil. OObsCHEHUE Ha TPUMEpe SIIEKTPUUECKON IEMH ¢
AByms ucrouHukamu Toka (31C), B KakoM cilyyae MCTOUHUK 3JIEKTPUUECKOM dHEprun
paboTaer B pekUMe TeHepaTopa, a B KAKOM — B PEKHUME OTpeduTers.

Ornpezenienne TeMrepaTypbl HUTH HaKaJIuBaHUs. M3MepeHue aIeKTpuIecKoro 3apsa
3nekTpoHa. CHATHE BOJIbTAMIIEPHOU XapakTEpUCTUKU auona. [Iposenenue
CPaBHUTEIHHOTO aHAIN3a MOJIYITPOBOIHUKOBBIX AHOJIOB U TPHOJIOB.

Hcnonw3oBanue MuTepHeTa 1715 morcka nH(OPMALIUY O MEePCIeKTUBAX PAa3BUTHS
MOJIYIPOBOJHUKOBOW TEXHUKHU. Y CTAHOBKA IPUYMHHO-CIEACTBEHHBIX CBSA3EH.

Maenummnuvie
A6JICHUA

W3mepeHune MHIyKIUU MarHuTHOTO 1oJis. Beruncinenue cui, JeHCTBYIOMNX Ha
IPOBOJHHUK C TOKOM B MAarHUTHOM I1oJie. Bbruncnenue cui, AeHCTBYIOIUX Ha
AIIEKTPUYECKUH 3apsil, ABHKYIIUICS B MArHUTHOM IOJI€.

HccnenoBanue sBIEHUN 3JIEKTPOMArHUTHOM HHAYKLUHU, CAMOUHTYKIIHH.
Boruncnenue s3ueprun MarauTHOro nojsi. O0bsiCHEHNE NPUHIIUINA JEHCTBUS
anektpoasurareiis. O0bsCHEHUE IPUHLUIA IeHCTBUS TeHepaTopa IEKTPUIECKOro
TOKa M 3JIEKTPOU3MEPUTENbHBIX TpHO0poB. OOBsCHEHUE PUHIUIIA IEHCTBUS Macc-
cnekTporpada, yckoputeneil 3apskeHHbIX yacTull. OObsICHEHNE pOJIU MarHUTHOTO
1oJisi 3eMJIU B )KM3HU PAaCTEHU, )KUBOTHBIX, YEJIOBEKA.

ITpuBeneHne NpUMEPOB NPAKTUYECKOTO IPUMEHEHHSI U3YUEHHBIX SIBJICHUH, 3aKOHOB,
npuOOpPOB, YCTPOUCTB.

[TpoBeneHNE CpaBHUTENBHOTO aHAJIN3a CBOMCTB 3JIEKTPOCTaTUYECKOTO, MArHUTHOTO U
BUXPEBOT'0 AIEKTpuUecKkux noyieid. OO0bsCHEHNE Ha IPUMEPE MarHUTHBIX SIBJICHUH,
noyeMmy (U3UKy MOKHO paccMaTpUBaTh Kak METAAUCLUILINHY.

4. KOJIEBAHUS 1 BOHbI

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCUMOCTH TTEPHO/Ia KOJICOAHNH MaTEMaTHIECKOTO MasTHUKA OT €To
JUTMHBI, MaCChl U aMIUTHTYABI KoeOanuil. MccnenoBanue 3aBUCHMOCTH TIEpHOA
KoJIeOaHUH Tpy3a Ha IPYKUHE OT €r0 MAaCChl M KECTKOCTH MPYKUHBI. Beraucienne
nepuoaa KoaebaHuii MaTeMaTUYECKOTO MAsITHUKA 110 U3BECTHOMY 3HAYEHHIO €T0
JUTHHBI. Berauciienne neproa kojaeOaHuii Tpy3a Ha IPYKUHE 110 U3BECTHBIM
3HAUEHUSM €0 MaCChl M JKECTKOCTH MPY>KUHBL. BbpaboTka HABHIKOB BOCTIPUHUMATH,
AHAIM3UPOBATH, ITepepadaThIBaTh U MPEIBIBISTh HHOOPMAIIHIO B COOTBETCTBUHU C
MOCTaBIICHHBIMHU 3aJ[AYaMH.

[TpuBeneHre MPUMEPOB aBTOKOJICOATEIIBHBIX MEXaHHUECKUX cucTeM. [IpoBecHue
KJIacCU(UKAIIUU KOJIeOaHMIA.

Conepxanue
o0yueHus

XapakTepucTHKA OCHOBHBIX BH/I0B /IeATEJIbHOCTH CTY/I€HTOB (Ha
YPOBHE YUEOHBIX AeiiCTBHI)
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Ynpyaue 6onnwvi

W3mepenue JUTMHBI 3BYKOBOW BOJIHBI IO pe3yJIbTaTaM HaOMIOeHUN HHTEpPEepeHIINN
3BYKOBBIX BOJIH.

Habmionenue u o0bsicHeHne siBiIeHui nHTepdepeHInd 1 AUPpakIui MEXaHUIECKUX
BOJIH.

[IpencraBienue obacTeil MpUMEHEHHS yIIbTPa3ByKa U MEPCIIEKTUBHI €T0
UCIIOJIb30BAaHUS B Pa3IMUHBIX 00JIaCTAX HAyKH, TEXHUKHU, B MEAULIMHE.

W3n0xeHne CyTu 3K0JIOTHYECKUX ITPOOIIEM, CBA3aHHbBIX C BO3JCHCTBUEM 3BYKOBBIX
BOJIH HA OPIaHU3M Y€JIOBEKa.

Onexmpomae
HUMHble
KoneOaHus

Habmronenue ocrpiorpaMM rapMOHUYECKUX KOJIEOAaHH CHITBI TOKA B LICIIH.
H3mepeHue 271eKTpOEMKOCTH KOHIeHcaTopa. Mi3Mepenne MHIyKTUBHOCTb KaTyLIKH.
HccnenoBanue sBJIEHUS JIEKTPUUIECKOTO PE30HAHCA B [TOCIEA0BATEIBHOM LIEIH.
[TpoBenenue aHanoruu Mexay GU3NYECKUMHU BEIMYMHAMHU, XapaKTEePU3YIOIUMHU
MEXAHUYECKYIO U 3JIEKTPOMAarHUTHYIO KOJ1€0aTeIbHbIE CUCTEMBI.

Pacyer 3HaueHUI CUIIbI TOKA M HANIPSDKEHMSI HA DJIEMEHTaX LENU IIEPEMEHHOr0 TOKA.
HccnenoBanue npuHIuna aeicTsus TpaHcdopmaropa. McecnenoBanrue npuHuuma
JEHCTBHS TeHEpaTopa epeMeHHOro Toka. Mcnons3oanue MHTEpHETA U1 TIOUCKA
UH(POPMAILIUK O COBPEMEHHBIX CIIOCO0aX Mepelaun IEKTPOIHEPTUH.

Onexmpomae
HUMHble
BOJIHbL

OcyuecTBieHue paauonepeaadu u paguonpuema. MecnenoBanue cBOHCTB
3MIEKTPOMArHUTHBIX BOJIH C IIOMOIIBbIO MOOMIIBHOTO TenedoHa.

Pa3BuTHe IEHHOCTHOTO OTHOLICHHS K U3y4aeMbIM Ha ypoKax (GU3UKH 00BEKTaM U
OCBaMBaeMbIM BUJaM JieaTeIbHOCTH. OOBsICHEHUE IPUHIIUITHAIBHOTO Pa3IuIUs
IIPUPOJBI YIIPYTUX U DJIEKTPOMArHUTHBIX BOJIH. M3510K€HNE CyTH 9KOJIOTHYECKUX
po0JieM, CBS3aHHBIX C 3JIEKTPOMArHUTHBIMU KosieOaHUsIMU U BoJdHamMu. OObsICHEHHE
POJIH DJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HCCIEN0BaHUAX BeenenHoi.

5. OIITUKA

IIpupooa ceema

IIprMeHeHre Ha IPAKTUKE 3aKOHOB OTPAXKEHHUsSI U IIPEJIOMIICHUS CBETA IPU PELICHUU
3a1ad4.

Ornpezenenne CeKTpaIbHbIX T'PAHULl YYBCTBUTEIBHOCTH YEJIOBEYECKOTO TJ1a3a.
YMeHne cTpouTh N300paKeHUs MPEMETOB, JIaBaeMble TUH3aMH. Pacdet paccTostHus
OT JIMH3BI 10 U300pakeHus npeameTa. Pacyer ontuueckoit cuiibl TuH3b1. 3Mepenue
($OKyCHOTO paccTOsiHMS TMH3BL. VcnibITaHe MoieNield MUKPOCKOIIA U TEJIECKOTa.

Bonnosvie
ceolicmea
ceema

Habmonenue siBneHust MHTEpQEpEeHLINN JIEKTPOMarHUTHBIX BoJH. Habmonenue
SBJICHUS JU(PPAKIUK 3JIEKTPOMAarHUTHBIX BOJIH. HaGumroieHue ssBIeHus NOJspru3aluu
AIIEKTPOMAarHUTHBIX BOJIH. I3MepeHre AJIMHbBI CBETOBOM BOJHBI IO Pe3yJibTaTaM
HaOroieHus siBieHus nutepdepentnu. Habmonenue sBinenus 1uppakium cBeTa.
Habmroienue siBieHust noyispusalnu U aucrepcuu ceera. [louck paznuuuit u
CXOJICTBA MEXY TU(PPAKIIMOHHBIM U JUCTIEPCUOHHBIM CIIEKTPaMH.

[TpuBeneHre NpUMeEpOB MOSBICHUS B MPUPOJIE U UCIIOJIb30BAHUS B TEXHUKE SIBICHUN
uHTephepeHIy, AU paKkIIY, TOIIPU3ALMK U Tucriepcun cBeta. [lepeuncienue
METO/IOB IMO3HAHUS, KOTOPbIE UCIIOJIB30BaHbI PH U3yUEHUH YKa3aHHBIX SIBICHUH.

6. JUIEMEHTHI KBAHTOBOH ®U3UKH

Keanmosas
onmuka

Habmonenue goroanexrpuueckoro 3¢ pexra. OobsicHenune 3akoHoB CToseToBa Ha
OCHOBE KBAHTOBBIX Ipe/ICTaBlIeHU. PacueT MakcCMManbHOW KHHETUYECKON SHEPTUU
3IIEKTPOHOB MpU (HOTORIEKTpUIecKoM 3 dekre.

Omnpenenenue paboOThl BBIX0/A AIEKTPOHA 1O TpaduKy 3aBUCUMOCTH MaKCUMaJIbHOM
KUHETHYECKOW YHEPTUHU (POTOIIEKTPOHOB OT YaCTOTHI cBeTa. Mi3mMepeHue paboThl
BbIX0/1a AnekTpoHa. [lepeuncrienne mpubOpoB yCTaHOBKU, B KOTOPBIX MPUMEHSIETCS
6e3-nHepunoHHOCTh (oTo3(ddekTa.

OO0BsicHeHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyain3Ma CBOHCTB (poToHOB. OOBSICHEHNE
POJIM KBAaHTOBOM OINTHKH B Pa3BUTHH COBPEMEHHOM (PU3MKH.
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Duzuxa amoma

Habnronenne muHeHYaThIX CIIEKTPOB.

PacueT 4acTOThl ¥ IJIMHBI BOJIHBI UCITyCKAa€MOT'0 CBETA IIPHU MEPEX0/I€ aTOMa BOJAOPOAA
U3 OJIHOTO CTAIIMOHAPHOTO COCTOSIHUS B ipyroe. OObsICHEHUE MPOUCXOXKICHUS
JMHENYaTOro CIeKTpa aToOMa BOJOPOA U pa3Inuus JUHENYAThIX CIEKTPOB PA3TUYHBIX
ra3zoB. MccinegoBanue JIMHENYATOTO CIIEKTPA.

Hccnenoanue npuHIMna padboThl TIOMUHECIIEHTHOH J1aMiibl. Habmonenue u
00BbsSICHEHUE MPUHIIMIIA JIeUCTBUS J1azepa. [IpuBeneHne npuMepoB UCIOJIb30BaHUS
Ja3epa B COBPEMEHHOMN HayKe U TEXHHKE.

Hcnonw3oBanue MaTepHETA 1715 TOMCKA MH()OPMALIUY O MEPCTICKTUBAX MPUMEHEHUS
Jasepa.

Qu3zuka
amomHoz2o a0pa

Habmonenue TpekoB anb(a-yacTtuil B kamepe Bunbcona. PeructpupoBanue siiepHbIX
U3JIy4eHHUH C IOMOLIBIO cYeTurKa I eirepa.

Pacuet sHepruu cBs3u aTOMHBIX SAED.

Omnpenenenue 3apsa U MacCOBOIO YKMCIIa aTOMHOTO $1/1pa, BO3HUKAIOILETO B
pe3ylbTaTe paJuoaKTUBHOIO pacnaja. Beruncienue s3Heprun, 0CBOOOKIAIOUIeCs TpU
PaauoOaKTUBHOM pacIaje.

Ornpezenenne NpoAyKTOB SIIEPHON peakuu.

Brruucnenue sHepruu, 0cBoO0XKIAIOMICHCS TPH sACPHBIX peakiusax. [lonnmanue
MIPEUMYILECTB U HEIOCTATKOB UCIIOIb30BAHUSI ATOMHOM YHEPTUU U HOHU3UPYIOIINX
W3JIy4€HUN B IPOMBINUICHHOCTH, MEULINHE.

W3nosxxeHue CyTu 3KOJIOTUYECKUX MPOOIeM, CBA3aHHBIX ¢ OMOJIOTHYECKUM JIeHCTBUEM
pannoaKTHBHBIX M3My4eHuil. [IpoBeenne KiaccupuKayy IeMEeHTaPHBIX YaCTHII IO
uX (pU3MUecKNM XapaKTepucTHKaM (Macce, 3apsiiy, BpeMEHH KU3HU, CIIUHY U T.J1.).
[ToHnmManme IEHHOCTEH HAYYHOTO MTO3HAHUS MUpa HE BOOOIIE JUIs YeIIOBEUECTBA B
LIEJIOM, a JUTSL KaXKA0T0 00y4arolerocs JMYHO, IIEHHOCTEN OBJIaIeHUs] METOIOM
HAY4YHOTO MO3HaHUS Ul JJOCTUKEHHS ycIiexa B JF000M BUJIE MPAKTUYECKOM
JIEATEIIbHOCTH.

7. 3BOJIIOIISI BCEJIEHHON

Cmpoenue u
paszsumue
Bcenennou

Hab6monenue 3a 3Be31amu, JIyHoit u rmanetamu B Teseckon. HaGmroaeHne comHeIHbIX
MATEH C MTOMOIIBIO TEJIECKONa U COTHEYHOTO 3KpaHa.

Hcnonbs3zoBanue MHTEpHETA 1151 TOMCKA H300payKEHN KOCMUUECKUX O0BEKTOB U
uH(popMalu 00 nx ocodeHHOCTIX OOCYKIeHIE BO3MOKHBIX CIIEHAPHEB IBOTIOIIUN
Bcenennoii. Mcnons3oBanue MHTepHeTa /1715 moucka coBpeMeHHOM nHpopManuu o
pa3Butuu Beenennoit. Ouenka nH(GopMaliu ¢ mo3UIMH €€ CBOICTB: I0CTOBEPHOCTH,
00BEKTUBHOCTH, TIOJTHOTHI, aKTYaTbHOCTH H T.]I.

Deontoyus 36e30.
T'unomesa
NPOUCXOIHCOCHUSL
Conneunot
cucmemul

Brruncnenue sHeprun, 0CBOOOKIAIOIICHCS TPU TEPMOSICPHBIX PEAKIIUIX.
dopMyIHpOBKa TPOOIEM TepMOsIEPHON dHEpreTHKU. OOBsICHEHNE BIUSHUS
COJIHEYHOM aKTUBHOCTHU Ha 3emutto. [loHnMaHue poiar KOCMUYECKUX UCCIEI0BAHUM, X
HAay4YHOT'O ¥ SKOHOMHUYECKOTO 3HAYCHHUS.

OO0cyx1eHre COBPEMEHHBIX TUIIOTE3 O MPOUCX0kAeHUHU COTHEUHOU CUCTEMBI
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7. YYEBHO-METOIUYECKOE U MATEPHUAJIBHO-TEXHUYECKOE OBECHHEYEHHE
PABOYEHU ITPOI'PAMMBI YHEBHOU JTUCIUIIJIMHBI ®PU3UKA

OcBoenue mnporpamMmbl  y4eOHOM  aucuumiuHbl Du3Mka MpeanoiaraeT Haludyhe B
npodeccnoHabHOM 00pa30BaTEIbHON OpPraHM3AINK, PEAM3YIONIeH 00pa30BaTENbHYI0 MPOTpaMMy
cpennero obmero oOpaszoBanusi B mpenenax ocBoeHuss OITOII CITO na 6a3e OCHOBHOrO OOIIETO
oOpa3oBaHus, y4eOHOTO KaOMHETa, B KOTOPOM UMEETCS BO3MOXKHOCTh 00€CIIEYUTh CBOOOIHBIN TOCTYII
B MlHTEpHET BO BpeMs yueOHOTro 3aHATHS U B IIEPHOJ] BHE-YUEOHO 1eATeIbHOCTH 00yUYatOIIXCS.

B cocraB xabunera ¢usuku BXoauT jaboparopus ¢ jabopaHTckoi komHaTod. [Tomermenue
kaOuHeta Qu3uku ynoBieTrBopsier TpeOoBaHUSAM CaHUTAPHO-IMUICMHUOIOTHYCCKUX TIPABHI H
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHameHO THIOBBIM OOOPYIOBaHHUEM, YKa3aHHBIM B
HACTOSAIIUX TPEOOBAHUAX, B TOM YHCIE CHEIUATM3HPOBAHHONW y4eOHOW MeOenbl0 M CpelcTBaMu
oOy4eHus1, JOCTATOYHBIMU JJIs1 BBIMOJIHEHHs TPEOOBAaHUM K YPOBHIO IIOJATOTOBKU 00y4YatOIIUXCSl.

B kaOuneTe mMeeTcsl MyJIBTUMEIUIHOE O0OPYIOBAaHHE, IMOCPEICTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNpHOr0 Ipolecca MOTYT MPOCMATPUBATh BHU3YaIbHYI0 HHQOpPMAIHMIO 10 (QHU3UKE,
CO3/1aBaTh MPE3CHTALINH, BUIEOMATEPHUAIIBI U T.1I.

B cocraB yueOHO-METOIUYECKOTO0 M MaTepHalbHO-TEXHUYECKOT0 OOECHeueHHUs: MpOrpaMMBbI
y4eOHOUM TUCTIUTUINHBI « DU3UKaY», BXOJAT:

* MHOTO(QYHKIMOHANBHBIA KOMIUIEKC MPENo/1aBaTes;

* HaSAIHBIC MOCOOMS (KOMILICKTHI YYEeOHBIX TaOnwi, TutakaTel: «DHU3WUecKkne BEIHMYHHBI H
(byHInaMeHTanbHble KOHCTaHTB, «MexnyHaponHas cucrema enunul; CUy», «Ilepmomuyeckas
crcreMa XuMuueckux sneMeHToB JI.Ml.MeneneeBay», mOPTPETHl BBIIAIOIINXCS YICHBIX-(DU3HKOB
1 aCTPOHOMOB);

*  HH)OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTRA;

* SKpPaHHO-3BYKOBBIE TOCOOUS;

* KOMIUJIEKT 3JIEKTPOCHA0KEeHUsI KaOuHeTa (PU3HKY;

* TEXHHYECKHE CPEJICTBA OOyUCHUS;

* JIEMOHCTpaIMOHHOE 000pya0BaHKE (00IIEero Ha3HAYCHUS U TEMATHYECKHUE HAOOPHI);

+ nabopatopHoe 00opyioBaHKE (00Iero Ha3HAYEeHUs U TeMaTuYecKre Habophl);

* CTaTWYecKHe, TMHAMHYECKHUE, JeMOHCTPAIIMOHHBIE U Pa3IaTOYHbIE MOJIEIIH;

* BCIIOMOTaTelIbHOEe 000PYI0BAHUE;

* KOMIUIGKT TEXHHYECKOH J/JOKyMEHTAallid, B TOM 4YHCJIEe MacropTa Ha CpelIcTBa OOy4YeHWUs,
WHCTPYKIIUY TIO UX MCTIONB30BAHHIO M TEXHUKE 0€30MaCHOCTH;

* OubnmmoteuHbIit GOH.

B Oubnuoteunsiii (ona BXoAAT y4eOHUKH, ydeOHO-MeToaudeckue KOMIUeKTH (YMK),
o0ecrieunBarIIe OCBOCHHE yUYeOHOW MUCHHMILIMHBI DU3KKa, PEKOMECHIOBAaHHBIC WM JIOMYIICHHBIC
JUIS  UCTOJB30BaHUS B TNPOGECCHOHAIBHBIX 00pa30BaTENbHBIX OPTraHU3AlMIX, PEATU3YIONINX
o0pa3oBaTeNbHYI0 IPOrpaMMy cpeaHero oomero oopazosanus B npenenax ocsoenus OIIOIT CITO na
0a3e OCHOBHOTO 00IIIEro 00pa3oBaHMUs.

bubnuoteunsiii GpoHI MOXKET OBITH TOMOJHEH (PU3NUYECKUMH DHIIUKIONECAUSIMH, aTiacamu,
CIIOBapsIMH U XpecToMaTuell mo (usmke, cripaBOYHUKaMU MO GU3MKE U TEXHUKE, HAyYHOH U Hay4IHO-
MTONYJIAPHOM JINTEPATypOH €CTECTBEHHO-HAYYHOI'O COACPKAHNUS.

B mpomecce ocBoeHus MporpaMMbl Y4eOHOU AUCHUIIIMHBI «DuU3HKa» CTYIEHTh HMEI0
TBO3MOXHOCTh JIOCTYIIa K DJJCKTPOHHBIM Y4YeOHBIM MarepHajiaM 10 (HU3HKEe, WUMEIONUMCS B
cBOOOJHOM JocTyme B ceTH VHTepHeT (9IeKTPOHHBIM KHUTAM, MPAaKTUKyMaM, TeCcTaM, MaTepuaiam
EI'D u np.).

26



8. IUTEPATYPA

OcHoBHbIE NTeYaTHBIE H3TaHUA:

1. ®usuka: yueOnuk u npaktukyMm aisa CIIO/ A.E. Aizennon. —M.: M3narensctBo HOpaiit, 2021-
335c. — Cepus: [Ipodeccuonanbaoe 0Opa3oBaHue.

OcHOBHBIE YJIEKTPOHHbIE U3AHUS:

1. KpaBuenko H. 1O. ®usuka: Yueonuk u npaktukym mis CI1O. —M.: FOpaiit, 2019. - DnekTpoHHBII
pecypc: DBC Opaiir. https://biblio-online.ru/viewer/fizika-434391#page/1

2. Tpopumona T.U., @upcoB A.B.®usuka mas npodeccuii M CIeNUaTbHOCTEH TEXHUYECKOTOo M
€CTECTBEHHO-Hay4HOro npoduiei: Pemenns 3anay , - M.: Akanemusi, 2018. - DIeKTpOHHBIN pecypc:
9BC Axanemus. http://www.academia-moscow.ru/catalogue/4831/372050/

)_IOHOJIHI(ITCJILHLIC HUCTOYHUKHU .

CoNoO~wWNE

el
[N =)

el e
A WN

e
~N o

18.
19.
20.

21.

22.

https//fiz.1september.ru (yuebuno-meToanueckast razera «Dusnkay).
www.alleng.ru/edu/phys.htm (O6pa3oBatenbubie pecypchl MHTepHeTa — DHU3MKA).
www.booksgid.com (BooksGid. DnektponHast 6ubinoTeKa).

www.college.ru/fizika (IToaroroska k EI'D).

www.fcior.edu.ru (deaepanbHblil eHTp HHPOPMAIHOHHO-00PAa30BATEIILHBIX PECYPCOB).
www.globalteka.ru (I'mob6anreka. I'mobanbHas 6HMOIMOTEKA HAYYHBIX PECYPCOB).
Www.Kkvant.mccme.ru (Hay4HO-ITOMy IAPHBINA PU3UKO-MaTeMaTHIECKUH KypHa «KBaHT»).
www.n-t.ru/nl/fz (HoGenesckue naypeatsl 1o Gpusmke).

www.nuclphys.sinp.msu.ru (Sianepuas pusuka B UaTepHeTe).

. www.ru/book (DnekTpoHHas OuOIMOTEUHAS CHCTEMA).
. www.school.edu.ru (Poccuiickuii 00pa3zoBatesbHbIii mopTai. JlocTymHOCTh, KauecTBO, 3 hek-

THBHOCTB).

. www.school-collection.edu.ru (Eaunnas xomteknus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
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