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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma paspabortana Ha ocHoBe TpeboBanuii ®I'OC cpennero obmero oopazoBaHus,
MPEIBSIBISEMBIX K CTPYKTYPE, COJIEPKAHUIO U Pe3yJbTaTaM OCBOSHUS y4eOHOU nuCIUIIITHHBI DU3MKa,
B COOTBETCTBHH C PekoMeHmalMsMH 10 OpraHU3AIMK MOJYyYCHHS CPETHEro o0Iero oopa3oBaHus B
mpesienax OCBOSHUs 00pa30BaTEIbHBIX MPOTPaMM CPEIHETO MPOPECCHOHAIBHOTO O0pa3oBaHUS Ha
06aze OCHOBHOro o00Imero oOpa3oBaHUS C Y4eTOM TpeOOBaHUIl (QenepanbHbIX T'OCYIapCTBEHHBIX
00pa3oBaTeNIbHBIX CTAHIAPTOB ¥ IMOJIydaeMoW TpodeccCHu WM  CIICNHUATBHOCTH  CPEIHETO
npodeccrnoHabHOTO OOpa3oBaHus (MUCbMO JlemapTaMeHTa TOoCyIapCTBEHHOW TMOJIUTHKH B cdepe
moAroToBKH padouunx kaapos u JAI1O Munoopuayku Poccun ot 17.03.2015 Ne06-259).

CognepxaHue TporpaMMbl y4eOHOW JUCIUIUIMHBI «®Du3WKa» HANpPaBIEHO Ha JOCTHKCHHE
CHEAYIOIIUX LeJIei:

* OCBOCHHE 3HAHWI 0 (PyHIAMEHTAIBHBIX (PU3UUSCKUX 3aKOHAX W MPUHITUITAX, JISKAIINX B OCHOBE
COBPEMEHHOM (U3MYEeCKOM KapTUHBI MHpa; Haubojiee BaXKHBIX OTKPBITUSAX B oOsacTu (U3HKH,
OKa3aBIIUX ONPEJCISIONICe BIMSHUE HA Pa3BUTHE TEXHUKH W TEXHOJOTHUH; METOJaX HAyIHOTO
MTO3HAHUS TIPUPO/IBI,

* OBJIIQJICHHC YMEHHUSMHU TIPOBOJUTH HAOIOJCHHS, TUIAHUPOBATH W BBIMOJHATH JKCIECPUMEHTHI,
BBIJIBUTATh THUIIOTE3bl WM CTPOWTH MOJICH, TPUMEHSATh IIOJIYYCHHBIC 3HAHHUS TO (HU3UKE IS
00BSICHEHUS Pa3HOOOPa3HBIX (PU3MUECKUX SIBIICHUH W CBOWCTB BEIIECTB; MIPAKTHYECKU HCIOJIE30BAThH
(u3HYecKre 3HAHUS,; OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH MH(POPMAITUH;

* pa3BHUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTCIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH B
mporecce MPHOOPETEHUS 3HAHUKA M YMEHUH M0 (DU3HMKE C UCIOJIB30BAHUEM Pa3IMYHBIX HCTOYHHUKOB
WH(OPMAIIMK U COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHI;

* BOCIHUTaHUEC YOEKICHHOCTH B BO3MOXKHOCTH TO3HAHHS 3aKOHOB MPHPOJIBI, HCIIOJIB30BAHUS
JNOCTIKEHWH (U3MKH Ha Ojaro pa3BUTHS  YEJIOBEYECKOW IMBHIM3AIMW; HEOOXOIUMOCTH
COTPYJHHYECTBA B IIPOLIECCE COBMECTHOTO BBIMIOJHEHHUS 3aJay, YBaXXKUTEIBHOTO OTHOLIEHHS K
MHEHUIO OMNIMOHEHTAa MPHU OO0CYXACHUU MPOOJIEM €CTeCTBEHHO-HAYYHOI'O COJEpaHMs; TOTOBHOCTH K
MOPaJIbHO-3TUYECKON OIIEHKE HCIOJIb30BaHUS HAYYHBIX NOCTHXKEHUH, UyBCTBA OTBETCTBEHHOCTU 3a
3aIIUTy OKPYKAIOIIEH CPEbl;

* HCIOJIb30BaHHE NPUOOPETEHHBIX 3HAHUN W YMEHHMM JUId pelieHHs] NPaKTHYeCKUX 3aaad
MMOBCETHEBHOM JKM3HHU, oOecredeHus: 0e30MacHOCTH COOCTBEHHOW JKH3HH, PaIlMOHAIBHOTO
MIPUPO/IOIIONIF30BAHUSL M OXPaHbl OKPYXAIOIIeH cpeibl, U BO3MOXXHOCTb NPHUMEHEHUs 3HAHUU IpH
pelIeHNH 3314, BOHUKAIOIIKX B MOCeyomen mpodeccuoHalbHOM e TeIbHOCTH.

B nporpammy BKIIOYEHO coOJAep)KaHHME, HalpaBleHHOE Ha (OPMUPOBAHHE Y CTYJICHTOB
KOMIIETEHIIMH, HeoO0XxoauMBIX 1j1a kKadecTBeHHOro ocBoenns OITOIT CITIO na 6a3e 0CHOBHOIO 00IIEro
oOpa3oBaHUsi C TOJY4YEHHEM cpelHero olmero oOpa3oBaHUS; MPOrpaMMbl  MOJATOTOBKHU
KBaTH(HUIIMPOBAaHHBIX pabounx, cayxamux (ITITKPC).

[Iporpamma y4eOHO# mucturuinHbl «DuU3KKay SBISETCS OCHOBOM [UIsi pa3paboTKu paboumx
MporpaMM, B KOTOpPBIX MpodeccruoHallbHble 00pa3oBaTeibHbIE OpraHU3alUU, PpPeaTH3YIOIINe
o0pa3oBaTelIbHYIO IPOrpaMMy cpeaHero odmiero oopazosanus B mpenenax ocsoenus OITOIT CITO na
06a3ze OCHOBHOrOo oOmero oOpa3oBaHUs, YTOYHSIOT COJAepXkaHHe y4yeOHOro Marepuana,
MOCJIEIOBATENILHOCTh €r0  M3Y4YeHHs, pachpeelieHne Y4eOHBIX YacoB, TEeMaTuKy pedeparos,
WHIUBUIAYAIbHBIX MPOEKTOB, BUABI CAMOCTOATENbHBIX pPabOT, YYUTHIBAS CHEHU(PHUKY MIPOrpaMm
MOATOTOBKH KBAJIU(UIMPOBAHHBIX pabOuWX, CIYXKalUX U CIEHHUATUCTOB CPEIHEro 3BEHa,
ocBanBaeMou po(heccuu UM CIeHaTbHOCTH.



OBILAS XAPAKTEPMICTUKA YUYEBHOU TNCHUTIINHBI ®VBAKA

B ocHoBe yueOHO#l mucuurimael PU3MKa JSKUAT YCTaHOBKAa Ha (OPMHPOBAHUE Yy OOydaeMBIX
cHCTEeMBbl 0a30BBIX MOHATHI (PU3UKU U MPEACTABICHUH O COBpEeMEHHON (pr3nueckoil KapTuHe MUpa, a
TaKke BhIpAOOTKa YMEHHI NPUMEHSATH (PU3NUECKUE 3HAHUS KaK B MPO(ECCHOHANBHON JeATEIbHOCTH,
TaK M JUIS PeIICHHs KU3HEHHBIX 3a/1a4.

®dwusmKa 1aeT KI0Y K MOHUMaHUI0 MHOTOYMCIICHHBIX SBJICHUN U IMPOLIECCOB OKPYXKAIOLIETo Mupa (B
€CTECTBEHHO-HAYYHBIX O0JACTAX, COIMOJIOTHU, SKOHOMHKE, SI3bIKE, JIUTEpaTtype U 1p.). B ¢usuke
(bopMUpYIOTCSE MHOTHE BUIBI ACATEIBHOCTH, KOTOPbIE NMEIOT MeTa-MpeaMeTHbIH xapakrep. K HuM B
NEPBYIO OYEpeIb OTHOCSTCSA: MOJEIUPOBAHUE OOBEKTOB W IMPOIECCOB, MPUMEHEHHE OCHOBHBIX
METOJIOB TO3HAHUS, CHUCTEMHO-MH()OPMAIMOHHBIN aHamu3, (popMyIHpoBaHHE THIIOTE3, AHAIU3 H
CHHTE3, CpaBHEHHE, O00OOIIEHHE, CHCTEMAaTH3alusi, BBISIBICHHWE NPHUYNHHO-CICACTBEHHBIX CBS3CEH,
MOWCK AaHAJIOTOB, YIpaBJeHHE OOBEKTaMHW M mpolieccamMd. VIMEHHO 3Ta JHUCHUIUIMHA IO3BOJISET
MO3HAKOMHUTH CTYJEHTOB C HAYYHBIMH METOJAMH IO3HAHMS, HAYYUTh HMX OTIMYATh THUIOTE3y OT
TEOPUH, TEOPHIO OT IKCIIEPUMEHTA.

dwusmka UMeeT 0YeHb OOJBIIOE U BCEBO3PACTAIONIEE YHCIO MEKIUCIUIIMHAPHBIX CBA3EH, MpHUYeM
HAa YpOBHE Kak TOHSATHWHOTO armmapara, Tak W HHCTpyMeHTapusi. CKa3aHHOE IO3BOJISET
paccMaTpuBaTh (PU3MKY KaK METATUCHUIUIMHY, KOTOpas MPEIOCTABISET MEXKAUCIUIUIMHAPHBINA SI3BIK
JUTsL OTIMCAHMSI HAYYHOH KapTHUHBI MHpA.

®uznka SBISETCS CHUCTEMOOOpa3yrolmuM (aKTOpoM Il E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
MPEMETOB, TOCKOJBKY (U3NYECKHE 3aKOHBI JIe)KaT B OCHOBE COJEP)KAHHSI XUMHUH, OWOJIOTHH,
reorpaduu, acTPOHOMHHM M CIIEIUAIBHBIX JUCIUIUINH (TEXHHYECKas MEXaHHKa, JJIEKTPOTEXHHUKA,
ANIEKTPOHUKA U JIp.). YueOHas mucuuiuinHa «Du3nkay co3gaeT YHHBEpCATbHYIO 0a3y Ul M3ydeHUs
o0rmrenpohecCHOHATPHBIX U CHEIHATBHBIX AUCIUIUINH, 3aKIajpiBas (yHIAMEHT IS TIOCIETYIOIEeTO
0o0yueHus CTYJIEHTOB.

OOGmanmasi JIOTUYECKOW CTPOMHOCTBIO W OMNUPAsCh Ha OKCIIEPUMEHTANbHbIC (DAKThI, ydeOHas
mucuuminHa «®Pusuka» (GopMHpyeT y CTYACHTOB MOJJIMHHO HaydyHOe MHpoBo33peHue. dusunka
SIBJIIETCS OCHOBOM YU€HHUsI O MaTepHaIbHOM MHUPE U pelIaeT mpodieMbl 3TOr0 MUpa.

N3yuenne ¢usnkn B mpodeCCHOHANBHBIX 00pa30BaTEIbHBIX OPTraHU3AIMUAX, PEATHIYIONIUX
00pa3oBaTeNIbHYIO MPOTPaMMy cpeaHero oorero oopazopanus B npenenax ocsoenus OITOIT CITO na
0a3ze OCHOBHOTO OOImIero o0Opa3oBaHUs, UMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT MPOGUIsL
podeccuoHaIbHOTO 00pa30BaHMs. DTO BBIPAXKAETCS B COJEP>KaHUU OOy4YEHHsI, KOJIUYECTBE YacoB,
BBIJICNISIEMBIX Ha U3y4YEHHUE OTIEIbHBIX TEM MIPOrpaMMBbl, ITyOMHE UX OCBOCHHS CTy/IEHTaMH, 00beMe U
XapakTepe NMPaKTUYECKUX 3aHITHI, BUJaX BHEAYIUTOPHON CAaMOCTOATEIbHON pabOThI CTYIEHTOB.

IIpu ocBoenun mpodeccuit CIIO ecrecTBeHHO-HaydHOTo MpoduiIs MpodhecCHOHATHLHOTO
oOpaszoBanusi (pu3uka usydaercs Ha 6azoBoMm ypoBHe DPI'OC cpemnero obmiero oOpa3oBaHHs, MPH
ocoennu mpodeccuit CIIO TexHmueckoro mpoduiss mpodeccrnoHaabHOTrO oOpazoBaHus (HU3MKa
u3ydaercs Ooiiee yriyOsieHHO, Kak npoduibHas yyeOHas MUCIUIUIMHA, YYUTHIBAIOIIAs crienuduky
OCBaMBaeMbIX MPOQecCcuii UK crenrualbHOCTEH.

B conepxanumn yuyeOHON TUCHUIUIMHBI O (PU3UKE MPU TMOArOTOBKE 00yUYaIOUIUXCs 1O Mpodeccusm
TEXHUYECKOTO mpodmis mpodeccuoHansHOro oOpa3zoBaHus NPOGUIBHON COCTABIISIIONICH SBISETCA
paznen «DIeKTpOJAUHAMHUKA», TaK KaK OOJIbIIMHCTBO Mpodeccruil OTHOCSIIUXCS K 3TOMY Mpo(uIiio,
CBSI3aHBI C 3JICKTPOTEXHUKOU U SJIEKTPOHUKOH.

Conepxanue yueOHON JAMCHUIUIMHBI, pealu3yeMoe TMpU TMOATOTOBKE OOYYaIOUIUXCS IO
npogeccusM ecTeCTBEHHO-HAyYyHOro Mpoduiis NpodeccHoHaIbHOTO 00pa30BaHUsS, HE HUMEET SBHO
BBIPQXKEHHOW MPO(UIBHOM COCTaBIAIONIEH, Tak Kak Mpogeccuu, OTHOCAIIMECS K 3TOMY MpOduIio
oOy4yeHHsl, HE UMEIOT NPEHUMYIIECTBEHHONW CBS3M C TeM MM UHBIM paszzienoM ¢usuku. OpHako B
3aBUCUMOCTH OT mnoixydaemoil mnpodeccun CIIO B paMkax ecTeCTBEHHO-HAYy4HOTO MPOQuis
npoheccuoHaTbHOr0 00pa30BaHuUs MOBBIIIEHHOE BHUMAaHHE MOKET ObITh yJeNIEHO U3YUYEHHUIO pa3jiena
«MounekynspHas ¢usuka. TepMoauHAMUKa», OTAETBHBIX TeM pasziena «INEKTPOIMHAMHUKAY H
0COOEHHO TeM JKOJIOTHYECKOTO COJIePKaHMs, TPUCYTCTBYIOIIMX MTOYTH B KXKJIOM pa3Jielie.

Teopernueckue cBeaeHUs MO (HU3MKE JOMOJHAIOTCS JAEMOHCTpalMAMU U JAOOPaTOPHBIMU
paboTamu.

N3yuenne obuieoOpazoBaTeabHON ydeOHON aucHUIUIMHBI «DPuU3KKa» 3aBeplIaeTcsl MoABEICHUEM
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uToroB B ¢opme auddepeHIIMpoOBaHHOTO 3aueTa WM 5K3aMEHa B paMKaxX MPOMEXYTOYHOMH
arrectauuu ctyiaeHtoB B mponecce ocsoeHuss OIIOIT CIIO c¢ momyueHweM cpenHero oOIiero
obpazosanus (IITIKPC,).

MECTO YYEBHOH JIMCHUILIMHBI B YYUEBHOM ILVIAHE

VYuebnas mucumimHa Pusnka sBisSeTCS Y4eOHBIM IMPEIMETOM IO BBHIOOPY M3 00s3aTeNbHON
npeametHoit oomactu «EctectBennbie Hayknm» OI'OC cpeanero obmero oopa3oBaHus M U3ydaeTcs B
obmieoOpazoBarenpHoM 1MKIe ydeOHoro Tmmana OIIOII CIIO nHa 06a3e OCHOBHOTO 0OOMIETO
o0pa3oBaHus ¢ MojydeHueM cpeanero oomiero oopasosanus (ITTTIKPC).

B  yue6mom mmanme IIIIKPC wmecto yueOno#l mucuumumasl ®Pusnka B COCTaBe
0011e00pa30BaTeNbHBIX yUEOHBIX IUCHMIUIMH TI0 BBIOOPY, (OPMHUpPYEMBIX U3 00sS3aTEIbHBIX
npeaMmeTHeix obmacreit PI'OC cpemnero oOmiero oOpa3oBanus, i npodeccuit  CIIO
COOTBETCTBYIOIIETO TTPOPuIsi MpoheCcCHOHATHFHOTO 00pa30BaHuUS.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCITATIINHBI
OcBoenne coaepxanusi yueOHoM nucuurumabl dusnka oOecrieunBaeT JOCTHKEHHE CTyJIEHTaMHu
CIIEAYIOIINX pe3yJibTaTOB:
* JIUYHOCMHBIX:

- YYyBCTBO TOPJOCTH U YBAXEHUS K HUCTOPUU U JIOCTHKEHHUSM OTEUYECTBEHHOW (hn3MvecKou
HayKH; QU3NYECKH IPaMOTHOE MOBEJCHHE B MPO(ECCHOHAIBHOM JIEeATENIbHOCTU U OBITY MpHU
oOpallleHnHu ¢ MpubopamMu U yCTPOUCTBAMH;

- TOTOBHOCTHb K MpPOJIOJDKEHHIO 00pa3oBaHUs M TOBBIIIEHUS KBalu(UKaUWW B U30paHHOU
npodeccHoOHaIbHON  AEATETbHOCTH U OOBEKTUBHOE OCO3HaHME poJid  (PU3UYECKUX
KOMIIETEHITUN B ATOM;

- YMEHHME WHCIOJIb30BaTh JIOCTHM)KEHUS COBPEMEHHOM (u3nueckoidl Hayku U (PU3HUYECKUX
TEXHOJIOTUH Ui MOBBILIEHUS COOCTBEHHOI'O HMHTEIUICKTYaJIBHOTO Pa3BUTHsS B BBIOpAaHHOM
po(hecCHOHAIBHON AEATEIbHOCTH;

- YMEHHE CaMOCTOSTENbHO NOOBIBATH HOBbIE Ui ce0sl (PU3MUECKUE 3HAHUSA, UCIOJIb3YS IS
3TOTO JAOCTYIHbIE HCTOUYHUKHN HH(OPMALIVH;

- YMEHHE BbICTpauBaTh KOHCTPYKTHBHbIEC B3aUMOOTHOIIEHHS B KOMAHJIE MO PELIECHUIO O0LIUX
3ajauy;

- YMEHHE YIPaBJATh CBOEH MO3HABATEIbHOM AEATENBHOCTBIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTI'O MHTEJUIEKTYaIbHOI'O PAa3BUTHS;

* MemanpeomemHuix:

- HCIOJIb30BaHME pA3JIMYHBIX BUAOB IIO3HABATEJIILHOM  JEATENBHOCTH JJIS  PELICHUs
¢bu3nyeckux 3a1ay, IPUMEHEHNE OCHOBHBIX METOA0B MO3HAHUs (HaOIr01eH s,

ONMCAHMs, U3MEPEHHUs, IKCIEPUMEHTA) ISl M3YyYeHHs] Pa3IUYHBIX CTOPOH OKpY’Karollen
NeWCTBUTENBHOCTH;

- MHCIIOJIb30BAHME  OCHOBHBIX  WHTEJUIEKTYyaJbHBIX  OIEpalil: NOCTAaHOBKM  3a/1ayH,
(dbopMynUpoBaHUs TUIOTE3, aHAIM3Aa U CUHTE3a, CpaBHEHMs, 00OOIIEHUs, CUCTEMATU3AIIH,
BBISIBJICHUS] IPUUMHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHAJIO0roB, (HOpMYyIMpOBaHMs BBIBOJOB
JUIL W3Y4YEHHsl Pa3IM4YHBIX CTOPOH (PU3MUYECKMX OOBEKTOB, SIBJICHUH U IPOLIECCOB, C
KOTOPBIMHU BO3HUKAET HEOOXOAUMOCTb CTAJIKUBATHCS B MPO(ecCHOHAIBHOU cdepe;

- YMEHHE I'€HEepHUPOBATh HJIEH U OTIPENIENIATh CPEACTBA, HEOOXOJUMBIE JUI UX Pealu3alii;

- YMEHME HUCIOJb30BaTh Pa3M4Hble MCTOYHHMKH JUIS MOJyuyeHHs (U3MUecKoil HMHopmanuy,
OILICHUBATh €€ JOCTOBEPHOCTD;

- YMEHME aHaJIM3UPOBATh U NPEACTABIATh HHPOPMALIMIO B PA3TUYHBIX BUAX;

- yMEeHME NYyOJIMYHO TPEACTaBIATh pPE3YJIbTaThl COOCTBEHHOTO HCCIIEOBAaHUS, BECTH
JMCKYCCHM, JIOCTYIIHO M TapMOHHYHO coYeTas cojep)kaHue U (OpMbI IPEJCTABISIEMOM
uHpOpMaInu;

* npeomemHbvix:
- c(opMHPOBAHHOCTh NPEACTABICHUNH O POJM U MecTe (PU3MKHM B COBPEMEHHOM Hay4dHOMH
KapTHHE MUpa; MOHUMaHuEe (PU3UYECKOM CYIIHOCTH HaOloJaeMbIXx Bo BeeneHHON siBiieHUi,
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ponu pu3uku B (GOPMUPOBAHUU KPYro3opa M (PYHKIMOHAIBLHON IPaMOTHOCTH YEJIOBEKa IS
peleHus MPaKTHYECKUX 3a7ay;

- BIJIQZICHUE OCHOBOIIOJIATAIOMUMH (U3NYECKUMU MOHITUSAMH, 3aKOHOMEPHOCTSMH, 3aKOHAMHU
U TEOPUSMH; YBEPEHHOE MCTOJIb30BaHNe (PU3MUECKON TEPMUHOJIIOTUU U CUMBOJIMKH;

- BIIQZICHWE OCHOBHBIMH METOJaMHM HAay4YHOTO TIO3HAHHUS, HCHOJB3yeMbIMH B (DU3HKE:
HaOJI0IeHUEeM, OTTMCAaHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

- yMmeHHus o0O0pabaTeiBaTh pe3ylbTaThl HM3MEPEHHH, OOHAPYKUBAThb 3aBUCHMOCTh MEXIY
(GU3NYECKUMU BEIMYMHAME, OOBSICHITH IOJTYIEHHBIC PE3YJIbTATHI U JIEaTh BBIBOIBI;

- copMHpPOBaHHOCTH YMEHHUS pemaTh GU3NIECKHUE 3a1a4H;

- copMHPOBAHHOCTH yYMEHHS MPHUMEHSTHh NOJYYEHHBIC 3HAHUS Ui OOBSCHEHHS YCIOBHMA
MpOTEKaHMs (PU3UYECKUX SIBICHUH B MPHPOJE, MPOoPeCcCHOHATbHON cdepe U UIS MPUHSATHS
MIPAKTUYECKHUX PEIICHUN B IIOBCEAHEBHOM KU3HU;

- copMHpPOBaHHOCTH COOCTBEHHOW MO3UIMH IO OTHOMICHHIO K (PU3WYECKON WH(POpMAIHH,
[I0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue
®dusnka — QyHgaMeHTaNIbHAS HAyKa O IPUPOJIE.

EctecTBeHHO-Hay4YHBI METOJ TO3HAHUS, €0 BO3MOXKHOCTH U TpaHMIBI TPUMEHHMOCTH.
DKCIIEpUMEHT U TEOPHs B MpOLECCe MO3HAHUS MPUPOJbl. MoaenupoBaHue (U3NYECKUX SBICHUN U
nporeccoB. Poiib SKkcriepyMeHTa U TEOpUU B IpoIlecce MO3HaHUS Npupoibl. Pusndeckas BeIUMUMHA.
[TorpemnocTn m3Mepenuii pusudecknx BenwuuH. DU3NYECKHE 3aKOHBL [ paHUIBI TPUMEHUMOCTH
¢uznueckux 3akoHOB. [loHsiTue 0 Qu3Mueckoil kapTuHe MUpa. 3HaYeHHE (PU3UKU TMPU OCBOECHUU
npodeccuit CIIO u cnenuansHocteit CIIO.

1. Mexanuka

Kunemaruka. Mexanunueckoe npuxeHue. I[lepememienue. Ilyre. CkopocTs. PaBHOMEepHOE
MPSIMOJIMHENHOE NIBIDKEHHE. Y CKopeHne. PaBHomepemMenHoOe npsiMosinHeliHOe ABuxkeHue. CBoOoIHOE
najgeHue. J[BwkeHue Tena, OpOIIEHHOTO IOJ] YIJIOM K TOpH30HTY. PaBHOMEpHOE NBWKEHHE I10
OKPYXHOCTH.

3akonbl Mexanuku Hbrorona. Ilepsriii 3akon Herorona. Cuna. Macca. Umnynbsce. Bropoi
3akoH HproroHa. OCHOBHOW 3aKOH KJIACCMYECKOW JMHAMHUKH. Tpetuili 3akoH HproToHa. 3akoH
BCEMHUpPHOTO TAroTeHus. I'paButarmonnoe mose. Cuna Tsokectd. Bec. CriocoObl M3MEpEeHHUST MacChI
Ten. CHUIibl B MEXaHHUKE.

3aKoHbI COXpaHeHHsI B MeXaHHKe. 3aKOH COXpaHEHHUs HMMIyJbca. PeakTHBHOE IBHKEHUE.
PaboTa cunbl. Pabota nmoteHnmanbHbIX cuil. MomtHocTh. DHeprus. Kunetnaeckas
sHeprus. [loTeHumanpHas SHeprus. 3aKOH COXpaHEHUS MEXaHWYeCKoW sHepruu. I[IpuMeHeHHe
3aKOHOB COXPaHCHHUSI.

Hemoncmpayuu

3aBUCHMOCTb TPACKTOPHH OT BIOOPA CHCTEMBI OTCUETA.

Buibl MeXaHUYECKOTO JTBHKEHUS.

3aBHCHUMOCTh YCKOPEHHsI TeJla OT €r0 MacChl U CUJIbI, ACUCTBYIOIIEH Ha TEIO.
CnoxeHue Cui.

PaBeHCTBO ¥ IPOTUBOMOIOKHOCTh HAMPABIICHUS CUJT ACUCTBUS U IPOTHUBOICHCTBHUSI.
3aBUCUMOCTD CHJIBI YIPYTOCTH OT AeQOpMaIui.

Cunsl TpeHuUsL.

HesecomocTs.

PeakTtuBHOE TBIKEHUE.

[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO 1 0OpaTHO.

Jlabopamopuwie pabomot

HccnenoBanue NBWXEHUS TeJa MO JEHCTBUEM IMOCTOSTHHOM CHUJIBI.

N3yuenue 3akoHa COXpaHEHUS! UMITYJIbCA.

CoxpaHeHHe MEXaHMYECKOW HHEprud MNpU JABWKEHUHU Teja MOJA JACUCTBHUEM CHUJI TSKECTU H

YIIPYTOCTH.



CpaBHeHue paboThI CHIIBI C U3MEHEHHEM KMHETHUYECKON SHEPTUH Tea.

W3yueHne 3aKOHOB COXpaHEHUs Ha IpUMEpE yapa MapoB U 0aJUTMCTUYECKOTO MasTHUKA.

N3yuenne 0cCOOEHHOCTEN CHITBI TPEHUS (CKOJIBKECHHUS).

2. OcHOBBI MOJIEKYJISIPHOI (PM3MKH U TEPMOIMHAMMKH

OCHOBBI MOJIeKYJISIPHO-KMHeTHYecKOl Teopuu. HpaeanbHblii ra3. OCHOBHbBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. Pa3zMepsl 1 Macca MOJIEKYJI U aTOMOB. bpoyHOBCKO€ BIKEHMUE.
Huddysus. Cunbl U 3HEpPrusi MEKMOJEKYISIPHOTo B3auMmozeucTBus. CTpoeHHe Ta3000pa3HbIX,
KUAKUX U TBEpAbIX Tesl. CKOPOCTH IBWKEHUS MOJIEKYN U UX u3MepeHue. Mneanbuslii ras. JlaBienue
raza. OCHOBHO€ YpaBHEHHE MOJEKYIIPHO-KUHETUYECKOM Teopuu Ta3oB. Temmeparypa U ee
u3Mepenue. l'a3oBble 3aKkOHBL. AOCOJIOTHBIM HYJIb TeMIlepaTypbl. TepMoIuMHaMHUUecKas LIKajia
TeMIlepaTypbl. YpaBHEHUE COCTOSIHUSI UJI€AJIbHOTO ra3a. MoJisspHasi ra30Basi HOCTOSIHHASL.

OcHoBbI TepMOAMHAMHMKH. OCHOBHbBIE TIOHATUS U OINpeAeaeHUs. BHYTpEeHHsIsI SHEprus CUCTEMBI.
Buyrpennss sHeprusi upeanpHoro rasza. Pabora um Temnora kKak (OpMBI Tepenadyd SHEPrHH.
TennoemMkocTh. YaenbHas TEMJIOEMKOCTh. YpaBHEHHE TeruioBoro OanaHca. IlepBoe Hauaso
TepMoMHaMUKU. AnuabatHeiil nponecc. [Ipunnun aedictBus TeruoBoil Mamuubl. KITJ[ TemioBoro
nsurarens. Brtopoe Havano TepMOAMHAMHMKH. TepMoauMHamMHueckas —IIKaja TeMIepaTyp.
XonoaunbHele MauHbI. Tensoble ABuratenu. OXpaHa npupobl.

CaoiicTBa napos. Vcnapenue u konaeHcanus. HacoieHnslii nap u ero cBoiictBa. AOCOJIOTHAS U
OTHOCHUTEJIbHAs BIAXHOCTh Bo3ayXa. Touka pocel. Kunenue. 3aBUcUMOCTb TemMriepaTypbl KHIIEHUS! OT
nasieHus. [leperperslil map u ero UCMOJIb30BaHNE B TEXHUKE.

CaoiicTBa KuaAKoOCTeil. XapaKTEPUCTHUKA KUJIKOTO COCTOSIHUA BellecTBa. [I0BEpXHOCTHBIN CIION
KHUJKOCTU. DHEPrus MOBEPXHOCTHOTO cCJIOsl. SIBIEHMS Ha TpaHUlE >KUJIKOCTH C TBEPABIM TEJIOM.
Kanunnsipueie siBieHus.

CaojicTBa TBepAbIX TeJl. XapaKTEepPHUCTHKA TBEPAOTO COCTOSIHMS BEIECTBA. YIIPyrue CBOMCTBA
TBEPIBIX Tel. 3akoH I'yka. MexaHndecknue CBOMCTBA TBEPABIX Tell. TEIIOBOE pacCHIMPEHUE TBEPABIX
Tel U )kuakoctei. [1naBnenne u kpuctaiu3anus.

Hemoncmpayuu

JIB1>KeHNEe OpOYHOBCKHX YacTHULL.

Anddysus.

V3MeHeHue naBiieHus ra3a ¢ U3AMEHEHUEM TeMIIEpaTyphl IPU MOCTOSHHOM 00beMe.

N3oTepmuuecknii 1 n1300apHBII MPOIECCHI.

V3MeHeHre BHYTPEHHEH SHEpryM Tl IPU COBEPIICHUU PAOOTHI.

Moeny TeIUIOBEIX ABUTATEIIEN.

Kunenne Bop! Ipy NOHWKEHHOM JaBJICHHH.

[IcuxpomeTp u rurpomerp.

SIBNeHHS MOBEPXHOCTHOI'O HATSDKEHUS U CMA4MBaHUS.

Kpucramisl, aMmopQHble BeLIECTBA, )KUIKOKPUCTATUNINYECKUE TeIa.

Jlabopamopnwie pabomot

W3mepenue BIaKHOCTH BO3yXa.

N3mepenne NoBEpXHOCTHOTO HATSHKEHUSI JKUIKOCTH.

Habnronenue npouecca kpucraminzanuu M3yuenue nepopmanuy pacTsHKeHUs.

W3ydeHne TeroBoro pacluMpeHus TBEPAbIX TEIL.

N3yueHne 0coOOEHHOCTEN TEIJI0BOTO PacUIMPEHHs BODI.

3. DJIeKTPOANHAMHUKA

DJIEKTpHYECKoe MoJie. DICKTPUUECKUE 3aps/ibl. 3aKOH COXpaHeHus 3apsza. 3akoH KynoHa.
Onexrpuueckoe noje. HampsoxkeHHOCTh aiekTpudeckoro moss. [IpuHIun cynepnosuuuu MOJew.
Pabora cun anekrpoctarnyeckoro nois. Ilotenuman. Pa3HoCTh MOTeHNIMANOB. DKBUIIOTEHIIUAIBHBIE
NOBEPXHOCTU. CBA3b MEXy HAINPSHKEHHOCTBIO M PAa3HOCTBIO MOTEHIMAIOB 3JIEKTPUYECKOTO MOJIS.
JdnexTpuku B ekTpudeckoM nose. [lomspusanus quanexTpukoB. [IpoBOIHUKN B 2JIEKTPUYECKOM
nosie. Konnencaropsl. CoennHeHHEe KOHJIEHCAaTOpPOB B Oarapero. OHeprus 3apsHyKeHHOTO
KOHJIEHCATOpa. DHEPrUs MEKTPUUECKOTO MOJIS.

3aKOHBI MOCTOSIHHOIO TOKA. YCJIOBUSA, HEOOXOUMBIE Ul BOSHUKHOBEHUS U MOJIEPKAHUSI
anekTpuyeckoro Toka. Cmiia Toka M IUIOTHOCTH Toka. 3akoH Oma ans ydactka nenu 6e3 D/IC.
3aBUCUMOCTD DJIEKTPUYECKOIO CONPOTHUBIIEHUS OT MaTepuasa, JJIUHBl U IUIOIIAAU IONEPEYHOTrOo
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CCUCHUA ITPOBOJHUKA. 3aBUCUMOCTD QJICKTPUYCCKOTO COIMMPOTHUBJICHUA IMTPOBOJHUKOB OT TCMIICPATYPHI.
DNEeKTPOABMKYIAsl CHJIAa UICTOYHUKA TOoKa. 3akoH OmMa aiia nojHo# nenu. CoemHeHne MpOBOHUKOB.
CoennHEeHNE HWCTOYHUKOB JJICKTPUUYECKON 3Heprum B Oarapero. 3akoH J[xoyns—IJlenna. Pabora u
MOIIHOCTb 3JIEKTPUYECKOT0 TOKA. TermoBoe IeiCTBUE TOKA.

DJIeKTPUYECKHIT TOK B MOJynpoBogHMKaX. CoOCTBEHHas NPOBOJAUMOCTH IOJIYIIPOBOJ-
HUKOB. [10oynipoBOAHNKOBBIE IPUOOPEI.

MarautHoe moJie. BexkTop HHAYKIMM MarHUTHOTO MoJA. JlelcTBHME MarHMTHOIO TOJISI Ha
MPSIMOJIMHENHBI IPOBOJAHUK C TOKOM. 3akoH Ammepa. B3aumopeiicTBre TokOB. MarHUTHBIN MOTOK.
PaboTa mo mepeMerieHnio MpoBOAHUKA C TOKOM B MarHUTHOM moJie. /leificTBre MarHUTHOTO TOJIS Ha
nBuokymuiicss 3apsan. Cuna Jlopenna. OmnpeneneHue yIelbHOIO 3apsaja. Y CKOPUTEIM 3apsiKEHHbIX
YacTHULL.

DJIEKTPOMATHUTHASI HHAYKIHUSA. DJIEKTpOMarHuTHas MHIyKIMs. BuxpeBoe anexkTpuueckoe moJie.
CaMouHayKIusi. JHEPryus MarHUTHOTO TOJIS.

Jemoncmpayuu

B3anmopelictBre 3apspkeHHbIX Tell. [IpoBOIHUKY B

BIEKTPUYECKOM MoJie. JIudNeKTpruKu B

aNeKTpudeckoM noJie. KonaeHcatopsl.

TermoBoe IeHCTBUE ANEKTPUUECKOTO TOKA.

CobcTBeHHas U TPUMECHAs TPOBOAMMOCTH MOJIYITPOBOTHUKOB.

[TomynpoBoaHMKOBBIN Ano. Tpanzuctop. OneIT IpcTea.

B3anmMopelicTBre MpoBOIHUKOB € TOKaMHU. OTKIOHEHHE

AJIEKTPOHHOTO MyYKa MarHUTHBIM HOJIEM. DJIEKTPOJIBUTATEb.

DNeKTpOU3MepUTENIbHbIE MPUOOPHI. DIEKTPOMArHuTHAS UHAYKIIHS.

Omnbrter @apages.

3aBucuMocth JJIC caMOMHIAYKIHMH OT CKOPOCTH HW3MEHEHHS CHUJIbl TOKAa W WHIAYKTUBHOCTH
MIPOBO/IHHKA.

PaGora snexkrporeneparopa.

Tpancdopmatop.

Jlabopamopnwie pabomot

N3yuenne 3akoHa Oma Ui ydacTKa LENH, MOCIEAOBATENBHOIO W MApAJIENBHOTO COEIUHEHUS
MIPOBOIHUKOB.

N3yuenue 3akona Oma Jyisi TOJTHOM 1EMu.

N3yuenue sBIICHUS JIEKTPOMAarHUTHOM WHIYKIIUH.

Onpenenenre kodhGuUIUEHTA MOJIE3HOTO JEHCTBUS SIEKTPUUYECKOTO YalHUKA.

Ornpenenenre TeMneparypbl HUTHU JIaMIIbl HAKAIMBAHUSI.

Onpenenenue 3/]C 1 BHYTpEHHET0 CONTPOTUBJICHUS HCTOUHUKA HAIPSHKEHUS.

4. KoJie0aHnusi 1 BOJIHBI

Mexanuueckue koJiedanusi. KonebarenbHoe nemxenue. ['apmonnueckue konedbanus. CBoOOIHbIE
MexaHuuyeckue KoneOaHus. JluHeliHple MexaHMuYecKue KojebaTenbHble cucTeMbl. [IpeBpaienue
SHEPruu MpHU KoJjedarenbHOM MABMKEHHU. CBOOOAHBIC 3aTyXalollhe MEXaHWYeCKHe KOoJIeOaHUs.
BoinykieHHbIE MEXaHUYEeCKHE KOJIeOaHMUsI.

Ynpyrue BoJHbl. [lonepeunsle M MPOAOJIbHBIE BOJIHBL. XapaKTEPUCTUKU BOJIHBL. YpaBHEHUE
riockoi Oerymieit BoiHbl. MHTepdepenius BonH. [loHsTHe 0 mudpakiuy BOIH. 3BYKOBHIE BOJHEI.
VYnbTpa3Byk U €ro NpUMEHEHHE.

DJIeKTPOMarHuTHble KoJjebdanus. CBOOOJHBIE AIIEKTpOMarHuTHeie KoseOaHus. [IpeBpaiieHue
SHEPTUHM B KOJIEOATEIbHOM KOHTYype. 3aTyxarolllue 5>JeKTpOMarHUTHele KojeOaHus. ['eneparop
HE3aTyXalolIuX JIIEKTPOMArHUTHBIX KoJeOaHuW. BbIHYyXIEHHBIE DJIEKTPHUECKHE KOIeOaHusl.
Ilepemennblii TOK. ['eHeparop nepeMeHHOro Toka. EMKOCTHOE M MHAYKTUBHOE COIPOTHUBIICHHS
NepeMeHHOro Toka. 3akoH Oma Il AJEeKTPUYECKON LEenu MepeMeHHOro Toka. PaboTa M MOLTHOCTb
nepeMeHHoro Toka. ['eneparopsl Toka. Tpanchopmatopbl. Toku Bbeicokoil uactoThl. Ilomyuenwue,
nepesiavya U paclpeacieHue dJIEKTPOIHEPTUH.

DJIEKTPOMATHUTHbIE BOJIHBI. DJIEKTPOMAarHUTHOE TIOJ€ Kak OCOOBI BHJ MaTepuUU.
DnekTpoMarHuTHbeIe BOJHBL. Bubparop I'epua. OTKpbITHIH KoJiebaTenbHbIA KOHTYp. M300perenue
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pamuo A.C. IlonoBeM. ITonsiTue o pagnocssasu. [IpuMeHeHNnEe 2IEKTPOMAarHUTHBIX BOJIH.

Jemoncmpayuu

CBOOOTHBIC U BBIHYK/ICHHBIC MEXaHUUYECKUE KOJICOaHUSI.

Pesonanc.

OO6pa3oBaHue U pacpoCTpaHEHUE YIPYTUX BOJIH.

YacroTa KoJiebaHUl U BBICOTA TOHA 3BYKA.

CB00OOIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OcmuorpaMma rnepeMeHHoro Toka.

Konpaencarop B 1ienu nepeMeHHOro ToKa.

Karyiika HHIyKTUBHOCTH B LIENIU IEPEMEHHOTO TOKA.

Pe3onanc B nociie1oBaTeNbHOM LEH IEPEMEHHOIO TOKA.

W3nyuenue u npuem 3J1eKTPOMarHUTHBIX BOJIH.

Pagunocss3b.

Jlabopamopnuvie pabomut

N3ydeHre 3aBUCHMOCTH Nepuoaa KosieOaHUl HUTSHOro (WM MPY>KUHHOTO) MasiTHUKA OT JUIMHBI
HUTHU (MM MaccChl TPy3a).

WNHayKTUBHBIE 1 €MKOCTHOE COITPOTUBIICHHUS B LIETIH [IEPEMEHHOTO TOKa

5. OnTuka
IIpupona cBera. CKOpOCTh paCIpOCTPAaHEHUS CBETA. 3aKOHBI OTPAKEHUS U IIPEJIOMIIEHUS CBETA.
[Tonnoe otpaxkenue. JIun3zpl. ['1a3 kak ontuyeckas cucreMa. OnTuueckrue npruOopsI.

BoanoBble cBoiicTBa cBera. HHTepdepenmus cBeta. KorepeHTHOCTh CBETOBBIX JIyYei.
WNuTtepdepenius B ToHkux rieHkax. [lomocsl paBHo# Tommubel. Konbiia Hetotona. Mcnonb3oBanue
uHTepepeHuu B Hayke M TexHuke. Judpakuus csera. Judpaxius Ha miend B mapajuieIbHBIX
nyyax. Judpakunonnas pemerka. [lonstue o rosorpaduu. Ilonspuszamnus MonepeyHbIX BOJH.
[Mongpuzanus ceera. [[BoiiHoe nydenpenomienue. [lonspounsl. ducnepcusi ceera. Buabsl criekTpos.
Cnektpbl ucnyckaHusa. CHeKTpbl HOIVIOIIEHUS. YIbTpapuONeTOBOE W HUHPPAKPACHOE H3ITyUCHHMS.
PentrenoBsckue myuu. MIX npupoja u CBOKCTBA.

Hemoncmpayuu

3aKOHBI OTPaKEHUS U IPEJIOMIICHUS CBETA.

[TosiHOE BHYTpEHHEE OTpAKEHUE.

Ontuueckue mpuOOpBHI.

WnTepdepeniys ceera.

Judpakuus cBeTa.

[Tonapusanus ceera.

Ilonyuenue cekTpa ¢ IOMOIIBIO IPU3MBI.

[TosrydeHue crnekTpa ¢ HOMOILBIO JU(PPAKIIMOHHON PELIETKH.

CnekTpockor.

Jlabopamopnwie pabomot

N3yuenue n3o0paxxeHus NpeaAMETOB B TOHKOH JIMH3E.

N3yuenue nnteppepeHnn 1 Audpaxkium cBeta.

I'pagynpoBKka CIEKTPOCKONA U ONPEAEIECHUE IJIMHBI BOJIHBI CIIEKTPAJIbHBIX JTMHUM.
6. D1eMeHTbl KBAHTOBOM (PU3UKH

KBanroBas ontuka. KBantoBas rumnote3a Ilnanka. ®oronbsl. BHemHuil ¢orosnexrpuyeckuii
spdext. Buyrpenuunii porosrdpdexr. Tunsl poTornemeHToB.

®u3nka aroma. PazBurTHe B3MIAOB Ha CTPOEHUE BELIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
crekTpax Bojopoja. SnepHast Monens aroma. OmbiTel D.Pe3epdopna. Mojens aroma Bojgopoa Io
H.bopy. KBanTOBBIE T€HEPATOPBI.

Pu3nka aTOMHOroO sifpa. EcrecTBeHHas paJMOaKTUBHOCTb. 3aKOH PaJMOAaKTHBHOIO pacraja.
CrniocoObl HaOMIOJIEHUsT M PEruCTpalMM 3apspKeHHBbIX yacTull. D¢¢ext BaBunoBa — YepeHkosa.
Ctpoenue aToMHOTO siipa. [legekt Macchl, JHEPrusi CBSI3U U YCTOMYUBOCTh aTOMHBIX siJiep. SlnepHble
peakuuu. MckyccTBeHHas paguoakTUBHOCTb. JleneHue Tsokenslx siaep. LlemHas spaepHas peaxuus.
VYnpasnsgemas nenHas peakuus. SnepHbiil peakrop. IlomydeHune pagvoakTHBHBIX H30TONOB M MX
IIpUMeHEeHHe. bruosiornueckoe 1eMCTBUE paJoaKTUBHBIX U3JIyYE€HUN. JJI€MEHTapHbIE YaCTULIBI.
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Jemoncmpayuu
Do1oddexT.
JInnenyaTsle CIIEKTPHI PA3JIMYHBIX BellecTB. M3nyuenue
na3epa (KBaHTOBOTO reneparopa). CueTuuk
MOHU3UPYIOLIUX U3TyYEHUN.
7. IBomous Beenennoi

Ctpoenue u pa3putue Beenennoii. Hama 3Be3nnas cucrema — [Manaktuka. Jpyrue rajgakTuku.
beckoneunocts Beenennoi. Ilonstue o kocmonoruu. Pacmmpsromasics Beenennas. Moaens ropsiuei

Bcenennoii. Crpoenue u npoucxoxaeHue ['anakTuk.

JdBosonusa 3Be3l. I'mnore3a npoucxoxaenuss CosHeuyHoOH cucrembl. TepMOsIepHBIH CUHTES.
[IpoGnema TepmosiepHOl dHEpreTukU. DHeprus ColHIa U 3Be3/. DBOONUS 3Be3/. [IporcxoxkacHue

COJIHEYHOU CHCTEMBI.

Jemoncmpayuu

ConneuHnas cucrema (MOJIeNb).

doTtorpaduu IIaHET, CASTAHHBIE ¢ KOCMUYECKHUX 30HI0B.

Kapra JIyHsl u nnaner.
Ctpoenue u 3BoroIUs Beenennoii.
IIpumepHbIe TeMBbI pedepaToB (10KJIAA0B), HHINBUIYAJIBLHBIX IPOCKTOB
Anexkcangp I'puropreBud CTOIETOB — PYCCKHI (DU3HK.
Anexcangp CrenanoBud [1omoB — pycckmii ydeHbBIN, H300peTaTe b paauo.
AJbTepHAaTHBHAS DHEPIETHKA.
AxycTrUdecKkre CBOMCTBA IIOJIYIIPOBOIHUKOB.
Anape Mapu AMmiep — OCHOBOTIOJIOKHHUK 3JEKTPOAUHAMUKHY.
ACUHXPOHHBIN JBUTATEIb.
AcTepounpl.
AcTpoHOMMS HAIIMX JHECH.
AtomHas pusuka. M3otomsl. [IppMeHeHre paguoakKTHBHEIX H30TOMOB.
beckoHTakTHBIE METOIBI KOHTPOJISI TEMIIEPATYPHI.
bunonsipusie TpaH3UCTOPHI.
Bopuc CemenoBudy SIkoOn — (UMK U U300pETATEIb.
Bennuaiinye oTKpBITHS (DU3UKHU.
Bupl sanekTpudeckux pazpsaaoB. DIEKTPUUECKHUE pa3psIbl Ha CITYy)KOe YeToBeKa.
Bnusgnaue nedekToB HAa PU3NUECKHE CBOMCTBA KPHUCTAIIIOB.
Bcenennas u TeMHas marepus.
lNanuneo 'anunelr — ocHOBAaTENbh TOYHOTO €CTECTBO3HAHUS.
lNomorpadwus u ee mpuMeHeHUeE.

JIBrKeHUE Tena NepeMEHHOW MacChl.

Judpakuus B HaIICH )KU3HU.

Kunkue kpucTauisl.

3akonbl Kupxroda ist 37eKTpuyIecKoi 1emnu.

3aKOHBI COXPAHEHUS B MEXAHHKE.

3HaueHue OTKpbITHH ["anues.

Urops BacunbeBnu KypuatoB — Qu3uk, opranu3arop aToMHON HAyKU U TEXHUKU.
Hcaax HploTOH — co3naTenb KIacCu4ecKon (DPU3UKH.

Hcnonp30BaHue 3J€KTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u XxapakTepUCTUKU HIEMEHTAPHBIX YACTHII.
KoHcTpyKkImoHHas: MpOYHOCTh MaTepuaa U €€ CBsI3b CO CTPYKTYpOH.
KoncTpyknus v BUbI J1a3€poB.

Kpuosnexkrponrka (MUKPOITIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTMU U UX UCIIOJIb30BaHUE.

Jleonapo na Bunun — ydeHsli U u300peTarensb.

MaruautHble u3MepeHus (MPUHIUIBI TOCTPOCHUS TPUOOPOB, CIIOCOOBI U3MEPEHHUSI MATHUTHOTO
MOTOKA, MArHUTHOW UHYKIUN).

Maiixn @apaneit — co3garend ydeHHs 00 HJIEKTPOMarHuTHOM I10JIE.

Makc I1naHk.

Meto1 MEUEHBIX aTOMOB.

MeTo 11 HAONIOAEHUS U PETUCTPAIIUH PATHOAKTUBHBIX U3Ty4E€HUIN M YACTHII.
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MeTo1pl onpeieNneHns II0THOCTH.

Muxaunn BacunseBuy JIOMOHOCOB — Y4EHBIN SHUMUKIOTEIUCT.
Monenu aroma. Oneit Pesepdopra.

MouiekynsapHO-KUHETHYECKAsl TEOPUS UI€aIbHBIX Ia30B.

MonHus — ra30Bblil pa3psii B IPUPOIHBIX YCIOBUIX.
HanoTexHoJI0rusl — MEXIUCIMITTHHAPHAS 00IacTh PYHIAMEHTAIbHON M MPUKIATHON HAYKH U
TEXHUKH.

Huxouna Tecna: )kxu3Hb U HEOOBIYATHBIE OTKPBITHSL.

Huxonait Konepauk — co3iareib relImoueHTPUYEeCKO CUCTEMBI MUPA.
Hunbsc Bop — oaun u3 co3pareneit COBpeMEeHHON PU3UKH.
Hyxiieocunres Bo Beenennoil.

OOmbsicHeHne GOTOCHHTE3a C TOUYKU 3PEHUS (PH3UKH.

OnTHyeckue SBJIEHUS B IPUPOJIE.

OTKpbITHE U TIPUMEHEHHE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOJAUMOCTH.
[IepeMeHHBIN AEKTPUYECKUM TOK U €T0 IPUMEHEHHE.

[Inma3zma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

[Tnanetsr CoslHEYHON CUCTEMBI.

[TonynpoBOAHUKOBBIE TaTYUKH TEMIIEPATYPHI.

[IpumeHeHne KUAKUX KPUCTAJUIOB B IPOMBIIIIJIEHHOCTH.
[IpuMeHeHue sIIepHBIX PEaKTOPOB.

[Ipupona peppomarnerusma.

[IpoGnembl 3K0JIOTHH, CBSI3aHHBIE C UCIIOJIB30BAHUEM TETIJIOBBIX MAIIIMH.
[IponsBocTBO, NEpeaya U UCHOJIb30BAHUE NIEKTPOIHEPTHH.
[Tpoucxoxnenre COTHEYHON CUCTEMBI.

[Ibe30anexTpruyeckuii 3pPexT ero npuMeHeHue.

PasButue cpeacTs cBA3M U paguo.

PeakTuBHBIE ABUTaTEIN U OCHOBBI paOOTHI TEIJIIOBOI MAILIUHBIL.
PennkroBoe nznydeHue.

PentrenoBckue myuu. Mctopus otkpeiTus. [Ilpumenenue.
Poxnenye 1 DBOJIIOLNS 3BE3.

Poisb K.O.11n01KOBCKOTO B pa3BUTHUH KOCMOHABTUKH.

CBeT — 2JIEeKTpOMAarHuTHas BOJIHA.

Cepreii I1aBnoBuy KoposaeB — KOHCTPYKTOp U OpraHU3aTop NPOU3BOJICTBA PAKETHO-KOCMHUYECKOU
TEXHUKH.

Cuiibl TpeHus.

CoBpeMeHHas CIIyTHUKOBAs! CBA3b.

CoBpemeHHas pusnyeckasi KapTuHa MUPA.

CoBpeMeHHbIE CPEICTBA CBA3H.

ConHlle — HMCTOYHMK KM3HU Ha 3eMIIe.

VYnbTpasByk (moJiyueHHe, CBOWCTBA, MPUMEHEHUE).

VYrpaBnsieMblil TEPMOSIIEPHBII CUHTES.

YckopuTenu 3apsyKEHHBIX YaCTHLL.

®du3nka U My3bIKa.

dusnueckue cBOMCTBa aTMOC(hEPHI.

DOTOIIIEMEHTHI.

®otosddext. [Ipumenenue asnenus pororddekra.

Xanc Kpuctnan Opcren — 0CHOBOIOJIOKHUK JIEKTPOMAarHeTU3Ma.
UYepHble ObIPHIL.

[IIkana 3€KTpPOMarHUTHBIX BOJIH.

DKosornyeckue npooaeMbl U BO3MOKHBIE IYTH UX PELICHHUS.
DneKTpOHHas IPOBOAUMOCTb METAIUIOB. CBEPXITPOBOIUMOCTb.
Omunuit Xpuctuanouu JleHy — pycckuii pusuk.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanuszanuu copepkanusi odeodpa3zoBarenbHON ydeOHON AucuuIuimHbl Pu3nKa B mpenienax
ocBoenust OIIOIT CITO na 6a3e OCHOBHOTO 00IIEro 00pa3oBaHUs C MOJTYYCHHUEM CPEIHEro OO0IIero
obpazosanus (IIITKPC) makcumanbHast yaeOHast HArpy3Ka 00y4Jaronuxcsi COCTABIISCT:

Bua yueoHoi#i paboThl O0bem yacoB
MaxkcuMaJjibHasi yueOHasi HATpy3Ka (Bcero) 270
CamocrosiTesibHas pabora o0yuarouierocs (Bcero) 90
Oo0s3aTesibHAsA ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 180

B ToMm uucne:

nabopaTopHbBIC 3aHATHUS 20
ITpomexxyrounas arrectanus B popMe IK3aMeHa
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TemaTnueckuii MJIaH U coepkaHue y4eOHOH TMCUMILIUHBI Pu3nka

HaumenoBanue Conep:xanue y4eO0HOro MaTepnaJia, JJabopaTopHbie H NPAKTHYeCKHE Pa00ThI, CAMOCTOSITeIbHAsI padoTa 00y4aroIuxcst O0beMm | YpoBeHs
pa3/iesioB U TeM 4acoB OCBOCHHU
a1
1 2 3 4
Paznea 1. MEXAHUKA 58
Tema 1.1. Cojnep:xanue yueOHOr0 MaTepuajia 6
Mexannyeckoe 1. | ®usuka — Hayka o mpupoae. OTHOCHTEJBHOCTH MeXaHUYEeCKOro ABI:KeHUs. CHCcTeMBbI 0TCUeTa. XapaKTepUCTHKH MEXaHHYECKOTro 2
ABHKEHHE JBIDKEHUSI: TIepeMEelIeHNe, CKOpOCTh, ycKopeHHe. OTHOCHTENFHOCTh TOKOs, (POPMBI TPASKTOPHH, KOOPAWHATHI TOYKH, NEpPEMEIIeHNs],
ckopoctH. CloxeHHe nepeMelieHnii, CkopocTe. EcTecTBeHHOHay4HBIH METO] O3HAHUS, €r0 BO3MOKHOCTH M T'PaHUIIbl TPUMEHUMOCTH.
MopnenupoBanue (GU3MYECKUX SIBICHWH M TpoleccoB. Poib dKCriepUMEHTa M TEOpHUH B IpOLecCe MO3HaHHs NpHUpoiabl. Dusnueckne
3aKkoHbl. OCHOBHBIE AJIEMEHTHI (PU3NUECKON KapTUHBI MHPA.
2. | Buasl aBwkenusi (paBHOMepHOe, PAaBHOYCKOpPEeHHOe) W WX rpaduyeckoe omucanume. Bekrop ckopoctn. dopmyna KOOpAMHATEHI. 1
I'paduyeckoe n300pakeHue 3aBUCUMOCTH KOOPAWHATHI CKOPOCTH OT BPEMEHH.
3. | Yckopenue. /[Bu:keHne ¢ MOCTOSIHHBIM YyckopenueM. PelneHue 3a1ad mo TeMe MeXaHH4YecKoe JIBH:KeHHE. BekTop yckopeHus. 1
3anuch GopMynbl CKOPOCTH B BEKTOpHOW (popMe M B MPOEKIMM Ha KOOPAMHATHYIO OChb IPH PaBHOYCKOPEHHOM JABWXeHHU. UTeHue u
NOCTpOeHHe rpadrKa CKOPOCTU M YCKOPEHUSI PABHOYCKOPEHHOT'O JBHKECHHSL.
CamocTrosiTesibHas padoTa. 6
Pemienue 3a7a4 1o TeMe MEXaHUYECKOE JBIDKEHHE.
Pemats 3a7aun Ha onpesiesieHne CACAYIOINX BEJINUUH, XapaKTePU3YIOIUX PaBHOYCKOPEHHOE JBIKCHUE.
YckopeHue U epeMelleHne 10 rpapuKy CKOPOCTH JBIKEHHUS, ITyTh POHICHHOE TEJIOM.
Kak u ¢ xaKkoif CKOpOCTBIO IBMKETCS 3eMIsL. (I0KIT1a)
Bpamenne 3emnn. OnsiT yko.(10K1a71)
Tema 1.2. Conep:xaHue y4eOHOIro MaTepuasa 6
aKoHbI 1. | BzaumopeiicTBue TeJ1. IlpuHnmn cynepno3uuuu cui. Bzaumoneiicteue Ten. Cuna npuunHa yckopeHusi. IHepTHOCTB Ten. Macca Tena. 1
ABHKCHMI. 2. | 3akonbl guHamuku HploToHa. Pemenue 3agauy Ha 3axonbl HblotoHa. Ompenenenue 3akoHoB Hprorona @®opmynbsl BTOporo u 1
TpeTbero 3akoHoB. Exmuuiel cunsl B CH. IlpuMeHeHHe BTOpOro M TPEThEro 3aKOHOB K PEIICHHIO 3a7ad MEXaHMKH JUIS CIydacs
OMpEeENIECHHs CKOPOCTU M YCKOPEHUsI IBMKCHMS Tea.
3. | HHepunanbHble cucreMbl orcyera. IlpuHuun orHocutensHocTH [anmies. Pemlenne 3agau mo teMe «3aKOHBI MeXaHHKHY. 1
VHepunanbHble M HEMHEPINAIbHBIE CHCTEMBI OTCUETA.
CamocTosiTeibHas padoTa. 2
Kuzse u gesarensHocts U. HetoToHa. (pedepar)
3axonsl Hpl0TOHA M MX NPUMEHEHHE Ha MPAKTHKE.
Temal.3. Conep:kanue yueOHOro MaTepuaja 8
Cuibl B ipupoze. | 1. | Cuasl B mpupofe. Cuiia TssKecTH Bec TeJa, HeBecOMOCTb. PaGora cuabl TpeHMss M CHI ynpyroctu. YUerwsipe Tuma cui, 1
CyliecTByromuX B npupoze. Cumna TshkecTH. Y CKOpeHHe Tell o[ ASHCTBHEM CHIIBI TAroTeHHs. Pacder Beca Tenma npH JBIKESHUH BBEPX H
BHU3. POpMyYIBI PabOTHI CHITBI TPEHUSI U CHJT YIPYTOCTH.
2. | 3akoH BceMHPHOr0 TAToTeHUs. CUJIBI BCEMUPHOI0 TATOTeHUsl. 3aKOH BCEMUPHOTO TATOTEHHS; (POpMyJia, YCIOBUS €€ MPUMEHUMOCTH, 1

0COOEHHOCTH TPaBUTAIITMOHHOI' O B3auMoJelicTBus [locTosHHAs BCEMHUPHOI'O TATOTCHUA.




3. | Umnyasc. 3aKkoH coXpaHeHHs] HMMITYJIbCAa M PeaKTHBHOe JABH:KeHUe. Pemenue 3aga4y Ha 3aKoH coxpaHeHHsI ummyJibca. [lonsarue
MMITynbca Tela, 3aMKHYTOH CHCTEMBI. 3allcCh ypaBHEHUs 3aKOHA coXpaHeHus umnynbca. IIpaktudeckoe mpumenenue. OmnpeneneHue
CKOpPOCTH JBW)KEHUS TEIL.

4. | IlepBas kKocMu4ecKas ckopocTh. OcBoenne kocMoca Oopmyna JuIs pacuera IepBoi KOCMHUUECKOH CKOpOCTH (BTOPOH | TpeTeit) JTarbl
OCBOEHHs KOCMOCA.

CamocTrosiTesibHas padoTa. 12
Cuisl B ipupoe.
Kak pacrarusatorcst npyxussl. Jlokmaz
Hedopmarust Temn, IBIKYIUXCS 110 OKPYKHOCTH. Pa3pbiB MaxOBUKOB.
Bpamenue raner u 3eMiu.
Bannmucriueckre pakersl.
Bsner pakets ¢ 3emiu.
OcBoenne kocMoca. KocMoc B KH3HH YeNloBeKa.
[IepBble noneTs B KOCMOC.
[lepBBIE KOCMOHABTHI.
[lnonkosckuit KonctanTun Oayaprosud.
IToners! Ha JIyny.
Tema 1.4 Conep:xanue y4eOHOro MaTepuaJa 12
Pagora u 1. | Padora u MmomHocTh. MexaHnuyeckasi padbora, padora cuiibl. EnnHuIa paboThl 1 MOIITHOCTH.
MOIHOCTE 2. | 3akoH coxXpaHeHHsI MexaHUYecKo#i IHepruu. [loTeHIManbHast U KMHETHYeCKasl SHEPrusi 3aKOH COXpaHEHHs YHEPTHU U €ro 3Ha4yeHHe.
Eunuib! usmMepeHus.
3. | IIpeBpauieHue SJHEPruy H UCNOJIB30BaHUE MalMH. [IpeBpalieHue SHepriy B IBUIAaTeIH IePeIaTOYHbIX MEXaHU3MaXx.
4. | Cuabl cONPOTUBJICHUS NPH IBHKEHHH TBEPIbIX TeJ B :KHAKOCTAX M razax. OTiInume CUl CONPOTUBICHUS OT CHJI TPEHHUSL.
JlabopaTopHasi padoTa 2
1. | Coxpanenne MexaHHYeCKOii YHEPIHH IPHIBHKEHHH TeJIa MO AeiiCTBHEM CHJI TSKECTH M YIPYTOCTH.
KouTtponbHas padora no lpasneay no teme: MexaHuka. 2
CamocTosiTeibHas padoTa 6
Pacuer MOIHOCTH MEXaHU3MOB.
[IpocTbie MEXaHU3MBIL.
30110TOE IPaBUIIO MEXAHUKH.
Bunel saeprun. Kyna nponanaer nmxeHue.
CamocTosiTesibHasi padoTa
[Ipenmer akycruka.
My3bIKaJIbHbIE 3BYKH H IITYMBIL.
Paznen 2. MOJIEKYJISAPHAS ®U3UKA. TEPMOJMHAMHUKA. 44
Tema 2.1. Conep:kanue yueO0HOro MaTepuajia 18
OcHoBBI 1. | OcHOBBI MOJIEKY/JSIPHO-KUHETHYECKOM Teopur. OCHOBHBIC TOJI0KEHUSI MOJIEKYJSPHO — KHHeTHYecKoil Teopuu. Mcropus
MOJIEKYJISAIPHO- ATOMHUCTHYECKHUX ydeHUH. UTo mM3ydaeT MoJieKyispHas pu3nka Kak Hayka? MONEKyIsIpHO-KHHETHISCKHHA TePMOIMHAMUIECKHNA METOIIBI
KHHETHYeCKOoMH M3y4eHUs] CBOMCTB BemiecTBa. HaOmoqeHns B OMBITHI, TOATBEPKIAIOIINE AaTOMHO-MOJICKYIIIPHOE CTPOEHHE BelecTBa. Pa3paboTka OCHOB
TEOpUH. TEIUIOTEXHHUKU M CO3JJaHNE MaTEPHAJIOB C 3apaHee 3aJaHHBIMH CBOMCTBAMH.

2. | Macca u pa3mepsl Mosiekyi. KonnuecrBa BemectBa. bpoyHoBckoe nBmkenue. i3mepenne ckopocreii MosieKkyJi ra3a. Benuuumsi,
XapakTepU3yIOIINe MOIEKYIbI (TIOPSIIOK Pa3MEpOB M MaccChl, KOJTMYECTBO BEIIECTBA, IIOCTOSHHAS ABOTrajpo, MOJISIPHAsl Macca BEIECTBA. )
Omeit ITepHa. 3aKOHOMEPHOCTD PACIpeNeNCHNsT MOJIEKYIT IO CKOPOCTSIM.
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CTpoeHne ra3006pa3ﬂblx, KUAKHUX U TBEPABIX TeJI. OO0bsicHEHUE arperaTHbixX COCTOSTHHI BCIICCTBA HA OCHOBC ATOMHO-MOJICKYJISIPHBIX
HpeZ[CTaBJIeHI/Iﬁ. XapaKTepHLIe 0COOEHHOCTHU BBaHMOHeﬁCTBHH MOJICKYJI.

HNneanbHblii ra3 B MOJIEKYJISIPHO KMHEeTHYeCKOil Teopuu. Moge/ib uaeaabHOro ra3a. Pemenne 3a1a4 no reme 0CHOBHOe ypaBHeHHe
M.K.T. MeTopl (pU3HIecKOro MOIeTMPOBaHUS MOJICKYIIIPHO-KHHETHIECKOH Teopuu. OCHOBHOE YpaBHEHHE MOJICKYIIIPHO KHHETHUYSCKON
Teoprd. BEIBOI OCHOBHOTO YpaBHEHUS M K T. PaccunTarth fqaBieHne, 00beM, CKOPOCTh, KOHIICHTPAIIHIO.

TennoBoe nBH:KeHNe. AOCOTIOTHAS TeMIIEpaTypa KaK Mepa cpeHell KMHeTH4YecKoil 3Heprun yacTul. Pemenne 3aga4 Ha TeMy M K
T U TeILIOBOe paBHOBecue TermoBoe paBHoBecue. Temmeparypa. M3mepeHue temmnepatryp. Vcronb3oBaTh (opMyily CBSI3M CpenHei
KMHETHYECKON SHEPrUH JIBMKEHUSI MOJIEKYJ. 3aBUCUMOCTD JAaBJIEHH ra3a OT ero KOHIICHTPALUU U TeMIepaTyphl.

YpaBHeHHMe cOCTOSHUSI MeandbHOro rasa. Pemenme 3agau Ha ypaBHeHue Mengeneesa — Kianmeiipona. BriBog ypaBHeHus.
YHuBepcasibHas ra30Basl HOCTOsIHHASL. Brlpa3uTh 00beM, JaBiIeHHe, Maccy, TeMIeparypy.

I/I30Hp0HECCbI. I"'a3oBble 3aKkoHbI. PellieHHe 32124 HA Ta30BbIe 3aKOHbI Onpe)leneHI/Ie H30IpOo1eCCoB (I/I3OTepMI/I‘{eCKOFO, I/I306apHOFO,
I/I3OXOpHOFO) HpI/IMeHeHI/Ie YpaBHEHHS COCTOSIHUA UACAJIBHOI'O rasa K M30IIporeccam. MaremMatHnueckoe BBIPA’)KCHHUE 3aKOHOB U I’pa(l)I/IKI/I
H30MPOoICCCOB. FpaHI/ILH)I IMMPUMECHHUMOCTH 3aKOHOB.

MOI[e.]Ib CTPOCHUA KHAKOCTH. Hacumeﬂm,le N HCHACBINICHHBIC IapbI. BaaxkHocTh BO3aYyXa. AOCOIIOTHAS U OTHOCHUTENIbHAS
BJIAXKHOCTH BO3/1yXa. Touxka POCHI. I/I3MepeHHe BJIAXKHOCTH BO3AYyXa IICUXPOMETPOM HpaKTI/I‘{eCKOG 3HAUCHHUEC BJIAXKHOCTH.

JlaGopaTopHasi pa6oTa

2. | A3mepeHue BJIa)KHOCTH BO3IyXa. 2

Conep:xanue yueOHOro MaTepuaja 8

9. | IloBepxHOCTHOEe HaTsKeHHMe W cMmauyuBanume. Kammunsipuocts. CBOWCTBa JKMAKOCTH, OcoOeHHOCTH crpoeHusi. Koaddurmenrt
TMOBEPXHOCTHOI'O HATAXKCHUA. daxTel U Ha6J’IIO)ICHI/I$I, CBHUACTCIBCTBYIOIIUE O SABJICHHU KAIWUIAPHOCTU U CMadMWBaHUS. HpaKTI/I‘ICCKOC
IpUMEHEHUE.

10. | Moaenb cTpoeHHsi TBepAbIX TeJ. AMop(QHbIe BemecTBa M :KuUAKHe KpucTawibl. Kiaccudukamus tBepapix Tten. CBOWCTBO
MOHOKPHUCTAJUIOB. AHU30TponHs. VI3MeHEeHHs arperaTHbIX COCTOSHHM BEIIECTBa.

11. | Buasl gepopmanum TBepABIX Teld. Ynpyroctb. 3akon ['yka. Bunpl nedopmaiiu, o0bsICHEHHE HA OCHOBE MOJIEKYJISIPHO-KHHETHYECKOM
Teopuu. Mexannueckoe HanpsikeHue. TecToBbli KOHTPOIIb.

JlabopaTopHasi padoTa 2
3. | Onpenenenne monyas FOura. 2
Conep:xkanue yueO0HOro MaTepuaja 6

12. | IepsBblii 3akoH TepmoaumHamukn HeofpaTtumocTh TemIoBBIX mnpomeccoB. DopMynupoBKka W ypaBHEHHE IIEPBOTO 3aKOHA
TepMoaMHaMuKu. Pemenne 3anau. O6paTuMble 1 HEOOPATUMBIE TIPOIECCHI UX IPUMEPBI.

13. | [IpumMeHeHNe MEePBOro 3aKOHA TEPMOAMHAMMKH K TEeILUIOBBIM IpoLeccaM. 3aIich YpaBHEHUsI MEPBOro 3aKOHA TEPMOJUHAMHKU IS
n3onporneccoB. Aauadatudeckuii mpouecc IIpuMeHeHHe mNepBOro 3aKOHAa TePMOOUHAMMKH K aanadaTH4yecKoMy mpoueccy.
Omnpenenenne aguabatHoro nporiecca. [IpuMeps! agmadaTHOro mporiecca.

14. | Ilpunuun geiictBus TemnoBbix ABurarteneii. KIIJ tennoBbix aBurareneii Pemenue 3aga4y mo reMe TemjioBble siBjeHusi PeansHpie
TEIUIOBBIE JBUTATENH, MPUHIMIT PabOTHl U MX HCIIOIH30BAHWE B HAPOAHOM Xxo3siicTBe. [loAroTOBKAa K KOHTPOJBHON paboTe Mo Teme
TEIUIOBBIE SIBICHUSI, IEPBBIA 3aKOH TEPMOANHAMHUKIL.

CamocrosiTelibHasi padoTa 12

3aBHCHMOCTD JaBJICHUS ra3a OT €ro KOHIICHTPAITUH U TEMIIEPaTyp
IIpenckazanue noroasl. IckycCTBEHHBIE OCAIKH.

IleperpeBanue xxuaxoctu. [lepeoxnaxnenue.

MexaHnuyecKkue CBOMCTBAa TBEPABIX TEI

[IpoyHoCTB, YIIPYrOCTh, TEKYYECTh, MNIACTUYHOCTD.

V3MmeHeHne Heprun Tena npu aedhopMarmu
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[epenaya TemyIOTHI, pa3InYHbIE BUIBI TEIIOBBIX MPOLIECCOB.
TemnoBble aBUTATENH.

Koa¢ppunuent nmonesHoro nericTusl.

TemoBble IBUTATENIN U OXpaHa OKPYKAIOIIEH CPEJIbL.
JIBurareny BHyTpEHHETO CrOpaHHsI.

Pazpen3. QJEKTPOAUNHAMMUKA. 82
Tema 3.1. Cojnep:xanue yueOHOr0 MaTepuajia 12
DJIeKTpUYecKoe 1. | B3aumoneiicTBHe 3apsisKEHHBIX TeJ DIIEKTPUUECKHUii 3apsii. 3aKOH coOXpaHeHMsI JIEKTPpHYecKoro 3apsiaa. 3axkon Kynona. Exnnnua
noJe. 3J1eKTPUYECKOr0 3apsa. DIEeKTPOMarHUTHBIE B3aUMOJICHCTBHUS. DileMeHTapHBIH 3apsin. PopMynupoBKa 3aKOHa COXPaHEHUS
AJIEKTPUUYECKOTr0 3apsna. BzaumorneiicTBre HEMOABIKHBIX JEKTPHUUECKHX 3apsaaoB. [IoHsTHE TOuedHOrO 3apsiaa. Y CTpOHCTBO
KpYTHIBHBIX BecoB. Koaddunment nponopunonansHocty B 3akone Kymona Enuauna 3apsina 3HaueHue 3apsia 3J€KTpOoHa U [IPOTOHA.
JvpnexTpuueckas IpOHUIIAEMOCTb.
2. | Pemenne 3a1a4 Ha npuMeHenne 3akoHa Kysona. YkazaTp Ha CXOJCTBO M pa3jiniue ¢ 3aKOHOM BCEMUPHOT'O TATOTEHHS.
3. | Dnexrpuyeckoe nosie. HanpsizkenHocTh noJisi. CHiioBbIe JIMHAH 3JIEKTPUYECKOro moJist. bimskonelicTBre n nanbHOEHCTBHE.
Hanpspxkennocts nons. HanpasneHue BekTopa HanpspKeHHOCTH. ENMHMIA HATPsHXKEHHOCTH. DJIEKTPOCTATUYECKOE TI0JIE U €T0 CBOMCTBO.
HanpsiokeHHOCTB 1ol 3apsbkeHHOro mapa. [loHsitue cunoBoit muHuK 1 uX rpaduueckoe nzodpaxenue. OIHOPOIHOE dIIEKTPUIECKOE
noje.
4. | IIpoBOAHUKH U IHIJIEKTPUKH B dIeKTpUUYeckoM mnoJie. /[Ba Buaa mmekrpukos. [oaspusanus amsaekTpukoB. Pacnipenenenue
3apsizia 1o NOBepXHOCTH MpoBoHKUKA OTCyTCTBUE MOJIsI BHYTpH npoBoaHuKa. [Tone mapa. Ilosxe miockoctu. DnekTpocraTuyeckas
UHAYKIWS [IusneKTpruyeckas IpOHUIIAEMOCTh. DJIEKTpUIecKoe moje B auaiekTprke. @opmyna 3akoHa KysnoHa, HarmpsyKeHHOCTH MOJIs
TOYEYHOTO 3apsja.
5. | [loTeHnMAaJ JIEKTPOCTATHYECKOr0 MOJIsA M PA3HOCTh MOTeHIMAT0B. PaGoTa npu nepeMeleHny 3apsiia B 3J1eKTPOCTATHYECKOM
noJie. DHEPreTHYECKUE XapaKTEPUCTUKH 3eKTpocTaTuueckoro noist. Hanpsbxkenue. Equnnna HanpsbkeHus. PaboTa o nepemerenue
3apsiia B OJHOPOAHOM 3JIEKTpocTaTHdecKoM nosie. [loTeHnaipHas 3Heprys 3apsKEHHbIX Tell
6. | DuexkrpoeMmkocThb. Equnnna snekrpoemkoctu. Konnencaropbl. Buabl KoHIeHCATOPOB. JHEPIus 3apPsKEHHOr0 KOHAEHCATOpA.
IIpumeHenne KoHaeHCaTOPOB. EMKOCTB mmockoro koHaeHcartopa. @opMyiia SHEPruM 3apsKEHHOTO KOHIeHcaTopa. Bunel n
IIPUMEHEHNE KOHJIEHCATOPOB. DHEPTusl 3J1eKTpuuecKoro nos. PemeHue 3aaa4 mo TeMe 3j1eKkTpocTaTuka. [loBTOpeHue BOpocos;
IEKTpUUECKOE MoJIe, 3akoH KyloHa, 3aKOH COXpaHEeHUs! SIEKTPUUECKOT0 3apsa, CHIOBas U SHEPreTHUeCcKasl XapaKTePUCTUKH ITOJIS.
CamocTosiTeibHas padoTa 4
Tunel konaeHcaTopos. [lapamiensHoe 1 ocIe10BaTEIbHOE COSIMHEHNE KOHIECHCATOPOB
OnexTpu3anys. DIEKTPOHHAS TEOPH. DICKTPU3AI TPEHUEM.
Tema 3.2. Conep:xaHue yueOHOro MaTepuaa 10
axomnt 1. | HocTosiHHBIN dNeKkTpHYeckuii TOK. Cuiia Toka. Yca10BUs He00X0AMMbIe /ISl CYLIeCTBOBAHMS JIeKTPHYeCKoro Toka. Hampasnenue
TTOCTOHHOTO TOKa, feiicTBUe Toka. Criia ToKa, HalpsDKEHUe, CONMPOTHBIICHNE (onpeencHne, GopMyla eINHUIA H3MEPEHUS PHOOpP AT H3MEPESHUS).
Toka. VY penbHOE conpoTuBieHue, 3akoH OMa Juist ydacTka 1enu. 3akoH OMa 1715 yqacTKa Lenu Y CTpOHCTBO M MIPUHIMIT ISHCTBUSI aMIIepMeTpa
1 BOJIBTMETPA. 3aBUCUMOCTD COIPOTUBJICHHS IPOBOJHHKA OT TeMIepaTypsl. TemmnepaTypHslii KO3((UIIIEHT COPOTHUBIICHUS.
CBepXIpoBOANMOCTb.
2. | Daexrpuyeckue nenu. [lapaiiesbHoe U Moc/ie0BaTeIbHOE COEIMHEHHE NIPOBOIHUKOB. 3aKOHOMEPHOCTH COSTMHEHUS TIPOBOAHHKOB
(ToBTOpEHNE MaTepHaa MKOIBHOTO Kypca).
3. | Pemenue 3a1a4 mo Teme dJieKTpuyeckue nenu. CMelaHHOe COSMHEHNE TIPOBOIHUKOB.
JlaGopaTopHas pa6oTa 4
4. | Mi3yuenne 3aKoH0B HpH MOC/I10BATEILHOM COETHHEHHH NPOBOTHHKOB. 2
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5. | A3y4yeHue 3aKOHOB NPH NAPAJLIeILHOM COeIMHEHUH MPOBOHUKOB. 2
Coaep:xanue yueOHOr0 MaTepuajia 6
4. | PadoTa 1 MOIIHOCTH MOCTOSIHHOTO ToKa. HarpeBanme Tokom. 3akon /I:koyias —JIeHnma. PaGoTa 1 MOIIHOCTh MTOCTOSTHHOTO TOKA MX
€IMHUIBI I3MEPEHNs], HarpeBaHUE POBOJHUKOB JIEKTPUUECKIUM TOKOM, PUHIIMI YCTPOKCTBA JIEKTPOHAr peBATENbHBIX IPHOOPOB
®opmyna Jxxoynsa-Jlenma. DaekTpoaBmKymas cuia. McTOUYHMK TOKA, BUABI MCTOYHHKA ToKa. CTOpOHHME CHIIBL.
DJIeKTPOABIKYIIAs CHIIA.
5. | 3akon Oma 1151 mosTHoO# Henu. BHYTpeHHWMI U BHEIIHUI ydacTKH 1er PaboTa CTOpOHHMX CHJT BHYTpH UCTOYHMKA 3akoH OMma.
Kopotkoe 3ambikanue. U3mepenue 2./1 C.
JlaGopaTopHasi paboTa 2
6. | U3mepenue IC v BHYTPEHHET0 CONPOTUBJIEHHSI HCTOYHHKA TOKA. 2
CamocTrosiTe/ibHbIE Pa0OThI: 10
DJIeKTpUYecKre HarpeBaTellbHbIe MPUOOPHI.
Pemenne 3amad no reme paboTa M MOIIHOCTB 3JIEKTPHYECKOTO TOKA.
Pemenue 3amad o teme 3aekrpudeckue nemni. CMenanHoe COSAMHEHNE TPOBOIHUKOB.
Bo3HnukHOBeHUeE 3. 1. ¢. TOK B raJbBaHUYECKOM 3JIEMEHTE.
DIEKTPUUECKOE ToJIe 3eMITH.
Tema3.3. Conep:xanue yueOHOro MaTepuaja 6
DJIeKTpUYeCKUil 1. | DaexTpuyeckasi NPOBOIUMOCTH MeTAI0B. OCHOBHbIE MOJI0KEHUS YJIEKTPOHHOI Teopun. 3aBHCHMOCTH CONPOTUBJIEHHE
TOK B Pa3JINYHBIX NMPOBOIHMKA OT TeMnepaTypbl. CBEpXNPOBOAUMOCTB. TeMIiepaTypHbIid KOI(GQHUIUEHT COMPOTUBICHUSL. VY nenvHOE
cpexax conporusnenue. Tepmomerpsl conporuBieHus. OnbIThl ManaensinTam u [lananekcy moaATBepKAarolyio JIEKTPOHHYIO TPOBOIUMOCTh
METaJIJIOB.
2. | DaexTpHYecKuii TOK B MOJIYNPOBOAHUKAX. DJIEKTPUYeCKasi HPOBOAMMOCTD IOJIYNPOBOAHMKOB NPU HAJTUYHH NPUMeCeH.
CpaBHeHHE y[IeIbHOTO CONPOTUBJICHHS MOJIYTIPOBOAHUKOB U METAJUIOB 3aBUCUMOCTh COIPOTUBIICHHS OT TEMIIEPATYpPhl U OCBEIIEHHOCTH.
Cob6cTBeHHas MPOBOAUMOCTD MOTYIPOBOJHUKOB. BiusiHue npumecei Ha MPOBOAUMOCTD TOMYIPOBOAHUKOB. JJOHOPHBIE U aKLIEITOPHbIE
PUMECH.
3. | IoaynpoBOIHUKOBBII MO/, TPAH3UCTOPBI. JIBOIHOII NI-p MEpexo/] U CIIOCcO0 €ro Moy4eHus, P-I-p Nepexo. Y CHIICHHE PH TOMOIIN
TpaH3ucropa. [IpuMeHenue Tpanzucropos. [IpuMeHnenne NoJynpoBoIHUKOB. TepMucTopsl U poTope3ucTopsl. BHyTpeHHel 1 BHeNIHui
¢dororddexr.
Tema3.4. Conep:xaHue y4yeOHOro MaTepuasia 8
dnexTpuiecKuii 1. | DuexTpuyeckuii TOk B Bakyyme. BakyymHslii quoa. DneKTpoHHO - tydeBasi TpyOka. [loHATHe Bakyyma. Y cCIOBHE CYLIECTBOBAHHS
TOK B Pa3IHIHBIX TOKa B BaKyyMe. TepMOJIEKTpOHHAS SMHUCCHS. Y CTPOHCTBO BaKyyMHOro 1iosa. BonbT - ammepHas xapakrepuctuka. [lonydenue
cpenax 9JIEKTPOHHBIX ITy4YKOB. Y CTPOMCTBO U IEHCTBUE 3JIEKTPOHHO - JIy4eBOH TPYOKH U ee MPUMEHEHHE.
2. | DIeKTpUYECKHIl TOK B KHIKOCTH. 3aKOH 3JIeKTpou3a. Pelenne 3a1a4 Ha 3aK0H JIeKTPOIN3a. DIEKTPOIUTHIECKAS TUCCOLIHALIHS.
[Ipupona cBOOOTHBIX HOCHUTENEH 3apsia B pacTBOpax U paciuiaBax. 3akoH Dapazes. DIeKTpoXuMUIecKuil SkBuBaieHT. Dopmymna
TIEPBOTO 3aKOHA JJIEKTPOJIN3A.
3. | DaeKkTpuYecKHii TOK B razax. Buabl HecaMocTOATEILHOr0 M caMoCTOATeAbHOro pa3psaaoB Ilia3ma. CamocrosTensHas 1
HECaMOCTOSTEIbHAS IPOBOAMMOCTD Ta3a. oHm3amms u pekomOuHawa. BonbT - ammepHas xapaktepuctuka. MICKpoBoOii, KOpOHHBIH,
TIEOUIEN pa3psaabl, aekTpuueckas ayra. [lonstue o mias3me. TexHUYeckoe NPUMEHEHHE.
4. | IloBTOPUTEIBbHO- 00001IAIOIIMIT YPOK M0 TeMe «Tok B pa3au4HbIX cpeaax». ConocrapieHne MPOBOANMOCTH, BOIBTAMIICPHON
XapaKTEPUCTHKE, 3aBUCUMOCTH OT TEMIIEpaTyphl. BoibTaMIiepHO# XapaKTepHCTHKE, 3aBUCHMOCTH OT TEMIIEPATYPBI.
CamocTosiTeTbHBIE PA0OTHI: 6

Bropoii 3akon @apajest.
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WonHas NpoBOAUMOCTB 3JEKTPOIUTOB.
AKKYMYISTOPBI.

Monuus. I'po3ootBoS.

OJIeKTpOHHAs MPOBOAUMOCTh B BBICOKOM BaKyyMe.
[TonynpoBOJHUKOBBIE BEIIPSIMUTENHN, POTOITEMEHTHI.

Tema3.4. Cojnep:xanue yueOHOr0 MaTepuajia 8
MarnuTHoOe noJe. 1. | B3aumoneiicTBue TokoB. MarHuTHoe mosie. BekTop MarauTHOI HHAYKIMKM JIMHAHA MATHATHONW MHIYKIMH. MArHUTHBINA MOTOK.
BsaumoneiicTBue npoBogHUKOB ¢ TOKOM. OnbITel AMriepa u Dpcrena. CuitoBasi XapakTepUCTHKa MAarHUTHOTO 1oJist. MoTysib BEKTOpa
MAarHUTHON MHAYKIUH. V300paskeHus OIS ¢ MTOMOIIBIO JIMHUM MarHUTHON MHIAYKIWU. EMHAIBI MAarHUTHOW WHAYKIMH. MarHUTHBIA
noToK. EuHNIIa MarHUTHOT O MOTOKA.
2. | 3akon Amnepa. Cuia Jlopenna /lelicTBie MATHUTHOIO NOJISl HA ABMKYLIMiics 3apsil. MarHuTHble CBOCTBA BelnecTBa. Pemenne
3aja4. DKCIepUMEHTAIbHOe 000CHOBaHHUE 3aKoHa AMriepa. MoayJib U HallpaBJICHUE CHJIBI, ICHCTBYIONIUI HA IPOBOIHUK CTOKOM B
MarHuTHOM mojie. [IpaBuiio jeBoit pyku. [IpuHIMN NeHCTBUA N3MEpUTEIBHBIX prOopoB. Dopmyra JlopeHia npaBuio Jis OnpeeIeHus
HanpayieHus cuiibl Jlopenia. [Ipumenenue cuibl Jlopennia. MarautHast npoHMIIaeMocTh. [ unoresa Ammnepa. M3amepenrue MarHuTHOM
MIPOHUIIAEMOCTH.
3. | sIBieHMe JIEKTPOMATHUTHOI MHAYKIUH. 3aKOH 3JIEKTpOMarHuTHoil nuaykuuu. Camounaykuusi. Vcropus oTKpbITHS
3JIEKTPOMArHUTHOM MHAYKIMH. [IpuunHa Bo3HukHOBeHHe D./1.C. B ombiTax, 3Hauenue J. J[.C. mpu OBICTPOM M MEIJICHHOM IBMIKCHUN
MarauTa. CKOpocTh H3MEHEHUSI MarHUTHOTO IoToka. 3HaueHue moayins O [ C. Uunykuuu. SBnenue camouHaykimu EanHunb
uHAyKTUBHOCTU. [IpaBuno JleHua. Penenue 3a1a4 Ha 3aKOHBI 3JIEKTPOMArHUTHOW HHAYKIIMH.
JlabopaTopHasi pa6oTa
7. | U3yuyeHne siBJIeHUsI JJIEKTPOMATHUTHON WHAYKIUH.
CamocrosiTeibHast padoTa
EcTecTBeHHBIE U UCKYCCTBEHHBIE MarHUTHI.
MarnuTHOe nose u ero nposisiienue. OCHOBbI TeopuH heppoMarHeTi3ma.
IIpuHuMI eHCTBUS 3JIEKTPOABUTATENS
Tema3.5. Cojep:xkanue y4eOHOr0 MaTepuajia 8
Mexannyeckue 1. | Mexanuueckue Konedanusi. AMILUIMTY/Ia, IEPUOJL, YACTOTA KoJleGanmii. PelieHue 3aqa4 mo reMe MexaHu4yecKue KoaeGaHust
KoJIe0aHu. [NousiTve 0 KONEOATENFHOM IBIDKSHUU, YCIOBHS BO3HUKHOBEHHS, YPAaBHEHUs NBIDKEHHUS, MATEMAaTHYCCKHUH MAasTHHK, FapMOHHUYECKHE
konebanus. Pesonanc. OnpeneneHue cMeIIeHus], Iepuoia, aMIUIUTYIbI, YaCTOTHI, 3aIMCh YPaBHEHHsI TAPMOHUYECKOT0 KOIeOaHusI.
2. | MaremaTu4YecKHii MAsITHHK. YpaBHeHHE IBHKEHHS MATEMATHYECKOr0 MAsiTHMKA. BbIHY:KIeHHbIe KoJebaHus. Pe3oHaHc.
IIpumeHeHue pe3oHaHca U 60pbOa ¢ HUM.
[ousiTre 0 (GU3MYECKOM U MATEMATHYECKOM MAasiTHUKAaX. XapaKTepHbIe OCOOCHHOCTH BBIHYXK/ICHHBIX KOJIEOAHUH CHUCTEMBI. Y CIIOBHUS
BO3HHUKHOBEHUSI PE30HAHCA.
3. | 3BykoBbIe BOTHBI. Pelenue 3a1a4 mo TeMe MeXaHHIeCKOe TBHKEHHe.
YIpTpa3ByK U €ro UCIIOIBb30BAaHIE B TEXHUKE W MEIUIIIHE.
CKOpOCTh, TPOMKOCTB, BBICOTA 3BYKa. JIJTMHA BONHEL, 3BYKH B cpeze. [1oaroToBka K KOHTPOIBHOU paboTe.
KonTpoabsnas padora mo pa3aerxy Nel.
JlaGopaTopHas paGoTa
8. | Onpenenenue yCKOpeHUs1 CBOOOTHOr0 MAIeHUs MPH MOMOIIM MATEMATHIECKOr0 MasiTHUKA.
Pa3nen.4. KOJIEBAHUWS U BOJIHBI 40
Tema 4.1. Conep:xaHue y4eOHOro MaTepuaJa 4

JjekTpoMariut | 1. | KoJie6atesibHbli KOHTYP. CB0OOO/IHBIE 3JIeKTPOMArHUTHBIE KoJIe0aHusl. BoIHYKIeHHbIe 3JIeKTPOMATHUTHbIE KOJIe0aHus.
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ble KoJ1eOaHus. JaexTpuyeckuii pesonanc. Ilepnox cBoGOAHBIX dJIeKTPHYECKHX KolebaHMil Y CTpoiicTBO KoebaTesHOro KoHtypa. IlpeBpaienne
sHepruu B HeM. [lepuon snekrpudeckux konebanuit @opmysna ToMcoHa. XapaKTepUCTHKY 3JIEKTPOMAarHUTHBIX KOJIeOaHHUH (4acToTa,
reproz, aMIuInTya). 'apmMonndeckne konebanus YpaBHEHHE, ONMCHIBAONIEE MPOIecChl B KosebaTeTbHOM KoHType. Popmyna Tomcona.

2. | llepemennblii Tok. [eiicTByonMe 3HAYEHUS CHJIBI TOKA H HANPSKeHUsl. AKTHBHOE CONPOTHBJIEHHE B LN MEPEeMEHHOr0 TOKA. 1
EMKOCTP M HMHIYKTHBHOCTH B IeNMH IEPEMEHHOr0 TOKA. Konnencarop u karymka B LENM NEPEMEHHOIO TOKa. AKTHBHOE
COTpOTHUBIIEHUE. DJleKTpuueckuii pe3onanc. IlpousBoacTBo, mepenaya u mnorpeliaeHue 3ieKTpodHepruu. Tpancdopmarop
YCTpoliCTBO U TMPUHIUI JCHCTBHSA TpaHChopMmaTopa. Pexxum XoiocTo xoma. Biiok-cxema MpoW3BONCTBA, MEpedadd W UCIOJB30BAHUS
aNeKTpuuecKoil sHeprun. [Ipobnemsl sHeprocoepexkenus. TexHrka 0e30MacHOCTH B OOpAIIEHUHN C AJIEKTPHYECKAM TOKOM. Y CTPOHCTBO U
MIPUHIMT JeHcTBHs TpaHchopMaTopa Pexxnm xomocto xona.
CamocTosiTeqIbHBIC PA0OTHI. 8
BrimpsmiieHne 31eKTpuYecKoro Toka.
I'enepaTopsl HEpeMEHHOT0 TOKA.
I'eHepaTops! HOCTOSHHOTO TOKA.
Hcropust snexTprduKayy crpaHsl.
Tema 4.2. Conep:xanue yueOHOro MaTepuasia 8
JIeKTPOMATHUT 1. | DaexTpoMarHuTHOE MOJIe M JIEKTPOMATHUTHBIE BOJHBL OnbIThl I'epia. CkopocTh 3J1€KTPOMArHUTHBIX BOJIH. U306peTenue 1
Hoe 1oJie u paauo IonoBbiM. CBsi3b MEX/y IEPEMEHHBIM JJIEKTPUUECKUM U MATHUTHBIM 10JieM. MexaHn3M 00pa30BaHHMs 3IEKTPOMArHUTHON
YJIEKTPOMArHuT BOJIHBI KOHEUHOCTH CKOPOCTH €€ pacipOCTPaHEHUsI U MOMEePEYHOCTh BOJHBL. CBOWMCTBA AJIEKTPOMArHUTHBIX BOJH. CBOMCTBa
HbIC BOJIHBI. DJIEKTPOMArHUTHBIX BOJIH.
2. | IlpuHIMIBI paANOCBA3H AMIUTATYIHAsI MoayJsinus. /leTekTupoBanue. biok cxema paJiMoBemaTelIbHOrO TPaKTa. 2
3. | JerexkTopHblii paquonpueMHuK. [IpyHIMI 1eiiCTBYS U YCTPOKCTBA. 2
4. | Cer kak JIeKTPOMATHMTHAsi BOJIHA. Pa3BuTHe B3IVIA0B HAa mpupoay cBeTa. BoiHOBbIe M KBaHTOBble CBOIiCTBa cCBeTa. 1
IIpssmonuHeiiHocTL pacnpocTpaHeHusi cBeTa. OCHOBHBIE HCTOpHYECKHE (DaKThl, MOATBEP)KIAIOIINE BOIHOBYIO M KOPIYCKYIAPHYIO
TeOpuH. 3aKOH NPSIMOJIMHEHHOr0 pacIpOCTPAHEHHs CBETa B OJHOPOJHOM cpejie.
CamocTosiTeqIbHBIE PA0OTHI. 2
U3zobperenne paauo [Tonoseim. XKuznenestenpuocts A.C. Tlonosa.
Panuonoxanus. [IpuHiun paguonokauuy U €€ IpuMEHEHHE.
TeneBuneHue U pa3BUTHE CPEACTB CBA3U.
Tema 4.3. Conep:xaHue y4eOHOro MaTepuaJa 10
Onruka. 1. | 3akoHbI OTpasKeHHs U MpPeJTOMJIeHHs cBeTa. 3epKanbHoe, Tuhdy3HOEe OTpakeHUE; AEHCTBUTENEHOE H MHIMOE H300paKeHue. 3
OTHOCHTENBHBIN TTOKa3aTeIb NpeIoMIIeHHs, GU3HUECKUH CMBICI MOKa3aTelsl MPEeIOMIICHHS.
2. | AuTepdepenuus u nudpaxnus ceera. [{ucnepcusi cBera. YciioBue o0pa3oBanusi HHTEPGEPEHIMOHHOTO MAKCHMyMa U MUHUMYMa.
Konpua Hetotona fAsnenue mudpakiuu. AndpakunonHple KapTHHBL, I(ppakuuoHHas pemerka. OObsICHeHHe 00pa30BaHUs CIUIOLIHOTO
CIIEKTpa MPH JUCTIEPCUH.
3. | Paznuunble BUOBI 2JIEKTPOMATHUTHBIX H3JIyYeHH, HX CBOiCTBA U mMpaKkTHYecKue npuMenenusi KonTpoabHas pagora mo paszaesy 1
Ne3-4.
JlaGopaTopHas paGoTa 4
9. | Onpenenenue NoKa3aTess MPeJOMJIEHHS CTEKIA. 2
10. | Onpeaenenne CBETOBOI BOJTHBI MPH MOMOIIN THPPAKIHOHHOI PeIIeTKH. 2
CamocTosiTeTbHBIE PA0OTHI 4

HomnonaurtenbHble nBeta. CBET U LBeTa Tell.
Criextpsl. CriekTpanbHBIE almapaThl.
[TonHOE OTpakeHHE M ero UCIoIb30BaHKeE. [IpeenbHbIN Yol OTHOTO OTPasKeHHUs!
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Wndpaxpacuoe, ynprpaduroneroBoe n3rydeHne. PEeHTTeHOBCKHUE JTydH.

Tema 4.4. Conep:xanue y4eOHOr0 MaTepuaJa 4
Onementsl Teopun | 1. | Mpunuun orocuteapHocTn [ocTyaaTel Teopun oTHOCHTEABHOCTH [locTynatst DifHmrreiina [IpeensHOCTh CKOPOCTH CBETa B
OTHOCHUTEJILHOCTH BaKyyMe T MalikelIbCOHa.
2. | 3aBHCUMOCTBH MAaCChI TejIa OT cKopocTH. PeasituBucTCKas Teopusi. CBSI3b MeKIy MACCOil H YJHEPIHEii.
OkcnepuMeHTabHbIe (DaKThI, MOATBEPKIAIONINE YBEIIMUEHHE CKOPOCTH Tel. 3aKOH B3aMMOCBSI3M MacChl M SHEPTHH.
Pa3znen.NeS KBAHTOBASA ®PU3UKA. 34
Tema5.1. Conep:xaHue y4eOHOIr0 MaTepuasia 8
CeeToBbIe 1. | 'nnore3a Ilnanka o kBanTax. ®oroddpdext. Teopust pororddexra. YpapHenue Jitnmreitna, 111 porodd dexra. [IpotuBopeune
KBaHTBHI. MEXK/1y TEOPUEH U ONBITOM. DHEPIUsl KBaHTa, uciyckaemoro aroMoM. [locrostnHas [Tnanka. 3akoHsl poTodddexTa, 00BsICHEHHE C
KBAHTOBOM TOYKH 3pEHUSL.
2. | ®oronbl. PemieHue 3ama4 Ha ypaBHeHHe JifHINTelHA 1J1s1 poTOd(PhpexTa. BelmnunHbl, XapaKTepH3yIOIIME CBOMCTBA (POTOHA; Macca,
CKOPOCTB, SHEPTHsl, UMITYJIbC. J[BOHCTBEHHOCTH CBOMCTB cBeTa. XapakrepucTHku (oroHa. Popmyna DiiHiTeliHa. Pemenne 3aga4y Ha
ypaBHeHue Jiinmreiina njs ¢poroddpdexra. Xapakrepuctuku porona. Popmyna JiHIITEHHA.
3. | Texuuueckue ycTPOiCTBA, OCHOBAHHbIE HA UCNOJIb30BaHNH (PoTo3(PdexTa. Pelnenne 3a1au Ha ypaBpHeHune DitHITEHHA 151
dororddexra. Poropesucrop, GpoToperne, yCTpOWCTBO U MPUHIIUI ASHCTBUS oTOdIeMeHTa. XapakTepucTHKU GpoToHa. Dopmyna
OuHmreitHa. laBineHue n xumMmnveckoe aeiicteue cBera. OObsSCHEHNE IaBJICHHS CBETA HA OCHOBE BOJIHOBBIX M KBAHTOBBIX
npencTapiaeHui. BzanMonelictBue cBeta u BelectBa. Dorocunres. PoToxumMuueckue 0cHOBHI hororpaduu.
4. | TloBTOPUTEJBLHO-0000INAIOUINIT YPOK 10 TEMAM «H3JTyUYeHHE U CIIEKTPbI», KCBETOBbIE KBAHTBI»,«/IelicTBHe cBeTay.[IoBTOpPUTH
CIIEKTPBI U3JTydeHHs ¥ norioleHusi. OCHOBHbIE 0COOCHHOCTH AJIEKTPOMAarHUTHBIX BOJIH. 3aKoHbI (poroddderra. KBaHTOBO BOITHOBYIO
JIBOMCTBEHHOCTh CBETA.
CamocTosiTes1bHBIE Pa0OTHI 2
JleiicTBue cBeTa Ha BemiecTBa. DOTOMIOMUHECIISHITHS.
doroxumuueckoe neiicteue ceera. Gororpadus.
Tema5s.2. Cojep:xkanue yueOHOro MaTepuaja 16

AToM U fapo.

1.

CtpoeHue aToMa: INIaHeTapHasi MofieJIb, ocTy.1aThl Bopa. Moaeas atoma Bogopoaa no bopy. CrnoxHoe crpoenue aroma. OnbIT
Pesepdopna. Mozens ToMcoHa 1 tuiaHeTapHas MOJielib M3iiyueHue 1 MoriolieHne cBeta aToMoM. [IporcxokieHue TnHenaThiX
CIIEKTpPOB.

IIpuHuun relicTBUSA M UCNOJbL30BaHMe Ja3epa. MeToabl HA0II0AEHNS U PerHCTPALMH 3JIEMEHTAPHBIX YacTHIL. Jlazepbl HCTOUHUKH
korepeHtHoro u3nydenus. Cuerynk ['elirepa, kamepa BunbcoHa, my3bIppKoBasi kamepa. MeTo| TOJICTOCIOHHON (hOTOIMYIBCHU.

OTKpblTl/le ecTeCTBEHHOM PaiuoaKTUBHOCTH. PaguoakTuBHbIE npeBpalieHus. 3akon PaauoOaKTUBHOIO pacmaja. Hepuoa

noaypacnaaa dusndeckas mpuUposa CBOMCTBA U 00JIacTH IPUMEHEHNUs anbga, OeTa, raMMa-H3TydeHnil. 3aKOH paaroaKTHBHOIO pacnaja.

Ilepnon nonypacnaza.

CtpoeHue aTOMHOro sigpa. JHeprus cBsi3u. CBsi3b Macchbl M 3Hepruu. SInepHasi 3HepreTuka.

dopma 3anucH NpH SAEpHBIX npeBpalieHusax. M3oronsl. M30Tonel xumudeckux 3yeMeHToB. [IpaBuiio cmemenus. @opMa 3anucu npu
SIIEPHBIX TIpeBparieHus [IpoToHHO - HeUTpOHHAS Moenh atoMa. OCOOEHHOCTH B3aMMOACHCTBYS YaCTHIl BHYTpH  siapa. Dusndeckuit
CMBICT TTOHSITHH «3HEPTHs CBA3M» «Ie(eKT Macchy Dopmyrna pacyera SHEPTHH CBSI3U.

HckyccTBeHHAasi PaJMOAKTHUBHOCTD. SlaepHble peakuuu Pemenue 3aaa4 Ha siiepHble peakuru. Pacuer 3HepreTHueckoro BbIxona
siepHoM peakiu. Penenue 3aga4 Ha siiepHble peakuyu. Jlonucartp sJIepHbIE peaKLIUU.

Hesnenue sanep ypana. llennas saepHas peakuust. Snepublii peakrop IlpuMenenue sinepHoi 3Hepruu. MexaHu3M JeNeHUs apa.
OcBOOOXKIEHIE SHEPTUH TIPH JenieHnH sifep. OcCyIecTBIeHNE YIPaBIseMOl PEeakIiy IeICHUH. ATOMHEIE JISTOKOMBI. DIIEKTPOCTAHIINN 1
T II.
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7. | Tepmosinepnasi 3Heprus. JHeprus Pemenue 3aga4 Ha siiepHble peakiuu. 3Be3/1. TepMosiiepHas peakiys, YCIOBUS ee
ocymecTBiaeHus. IlepciekTuBbl  pa3BUTHUS YIPaBIsIEMON TEpMOsIEpHON peakiueil. PacueT sHepreTH4eckoro BeIX0/1a SAECPHOM peaKiyu.

8. | Buosioruyeckoe Bo3aeiicTBUS PagHoAKTUBHOIO H3rydeHus. [loBTopuTe/IbHO — 060010 IIMIE YPOK 110 TEMe KATOM M ATOMHOE
siapo».J{o3a m3nyuenns. Equauier usmepenust 3anmra opraHu3Ma oT n3mydennsi. [Ipoanann3upoBaTh W 0000MINMTH OCHOBHBIE BOITPOCHI
9TOrO pasiena.

CamocTosiTe1bHBIE PA0OTHI 8
HenpeprIBHBIE CIEKTpPHI UCITyCKaHUS U rioronieHust. [lorocaTtele 1 IMHeHYaThIe CIIEKTPHI.
O0nacT pUMEHEHUs JEPHOH YHEPTHH.
SnepHast HEpreTHKa B OCBOEHHH KOCMOCA.
Pa3paboTku yueHBIX HAIIIEro ropojia B 00JIacTH SICPHONW YHEPTHH.
10.b. XapuToH *U3Hb U AEATENHHOCTH YIEHOTO.
[Tpumenenne paguanuu s ONpeeTeHns] BO3pacTa UCTOPUYECKHX HAXOJIOK U PACKOTIOK.
Buibl v 3amacel SHEpPreTHUECKHX PecypcoB Ha 3emuie.
Pa3nen.Ne63BOJIIOLIMS BCEJIEHHOM 12
Tema 6.1. Cojnep:xkanue yueOHOro MaTepuajia 8
IBoJIOIMA 1. | Oddexr Jdomiepa u odHapy:keHUe «pa3deraHus» rajakTuk. Boabuioii B3pbIB. Bo3MoXKHbBIE CHEHAPHH YBOJIONHH BCEJIEHHOI.
BCeJIEHHOI. Kaaccuduxanus 3Be31. O630pHbIe JISKIHHA. Pa3Mepbl 1 MacChl 3BE31.

2. | Mae4uHslii yTh — HalIa rajakTuka. MHoroo6pasue rajaktuk. TyMaHHOCTh AHIPOME/IbI, CIMPAIbHBIE TAJIAKTHKH.

3. | DBoarouus u 3Heprusi ropenus 3se31. Tepmosiaepublii cunTe3. O0pa3oBaHue mIaHeTHbIX cucteM. CoTHeYHasi cucTeMa.

O0630pHbIe nekiun. O030pHbIE JIEKIHH.

4. | TloBTOpeHue 1 0000IIEHHE Y 1O Kypcy "®Pu3nka'
CamocTosiTesIbHBIE Pa0OTHI 4
[Inaners! conHeuHol cucremsl. Pa3neneHue iaHeT Ha TpyIIIbL.
Ctpoenue miaHeT rpymnmsl 3emist. TBepaas MOBEpXHOCTD IUIAHET, HAIMYNE aTMOC(Epbl, TIa3MEeHHbIE Spa.
Crpoenue muaHet rpynns! FOmurep. CXoACTBO U pa3iuyme 3TUX TPYMIL.
Hroro: 270
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOBYUEBHOM JEATEJIbHOCTUCTYJIEHTOB

Conepxanue
00yueHus

XapakTepuCcTHKA OCHOBHBIX BU/0B JAeSITEIbHOCTH CTYJACHTOB
(Ha YpOBHe YUeOHBIX JeicTBHIl)

BBenenune

YMeHus OCTaHOBKH LeJIeH IeATeIbHOCTH, IJIAaHUPOBAHUS COOCTBEHHOM
JEeSATEIbHOCTH IS JOCTUKECHMS MIOCTABJICHHBIX LIeJICH, TPEABUICHUS
BO3MO’KHBIX PE3YyJIbTaTOB ATUX JEHCTBUM, OPraHU3aLUN CAMOKOHTPOJISA U
OILICHKU TOJYYEHHBIX Pe3yIbTaToB. Pa3BuTHE ClIOCOOHOCTH SICHO U TOYHO
U3J1araTh CBOM MbICIIH, JOTMYECKH 000CHOBBIBATH CBOIO TOUKY 3pEHUS,
BOCTIPHHUMATh M aHAJIM3UPOBATh MHEHUS COOECETHUKOB, TPU3HABAS MTPABO
JIPYroro 4eji0BeKa Ha HHOE€ MHEHHE.

[IpousBenenue n3mepeHus: GU3NYECKUX BEIUUMH U OLIEHKA IPAHULIbI
HOTPEIHOCTEN U3MEPEHUN.

[IpencraBnenue rpaHuLbl NOTPEMIHOCTEW U3MEPEHUM TIPU IIOCTPOCHUH
rpaduKoB.

YMeHue BbICKa3bIBaTh TUIOTE3bI 711 OOBSICHEHHS Ha0II01aeMBbIX SIBICHUH.
YMeHue npeuiaratb MOJEIH SBICHUM. YKa3aHHe IPaHUL IPUMEHUMOCTH
¢u3nueckux 3aKkoHOB. M3510’keHNE OCHOBHBIX MOJIOKEHUN COBPEMEHHON
Hay4YHOW KapTHHBI MUpa.

[IpuBeneHne npuMepoB BIMUSIHUS OTKPBITUI B (U3UKE HA IPOTPECC B TEXHUKE
Y TEXHOJIOTHH Ipou3BoACTBA. Vcnonb3oBanne MHTEpHETA AJIs TOMCKA
nHdopmanuu.

1. MEXAHUKA

Kunemaruka

[IpencraBineHne MEXaHMUECKOTO ABUKEHUS Tela YPaBHEHUSIMH 3aBUCHMOCTH
KOOPAWHAT ¥ MPOEKIIUEH CKOPOCTH OT BpeMeHu. [IpencraBienne
MEXaHUYECKOTO JIBIKCHUS TeJla TpapikaMu 3aBUCUMOCTH KOOPIUHAT U
MPOEKIMEN CKOPOCTH OT BpeMeHUu. OnpeeneHne KoOopAuHaT PO IeHHOTO
MyTH, CKOPOCTHU M YCKOPEHHUS Tea Mo rpadukam 3aBUCUMOCTH KOOPJIUHAT U
MPOEKIUN CKOPOCTH OT BpeMeHu. OnpenesieHne KOopAuHaT MPOMIeHHOTO
MyTH, CKOPOCTU M YCKOPEHUS TeJa M0 YPaBHEHUSM 3aBUCUMOCTH KOOPAUHAT U
MPOEKIMN CKOPOCTU OT BPEMEHHU.

[IpoBenenne cpaBHUTEIHHOTO aHAIM3a PABHOMEPHOTO U PAaBHOIIEPEMEHHOTO
NIBIDKECHUH.

Yka3zaHue KUCIOJIb30BaHUA TOCTYNATEILHOTO U BPAIlaTeIbHOTO IBUKEHUN B
TEXHHUKE.

[IpuoOperenue omnbiTa pabOThI B IPYIINE C BHIIOJHEHUEM Pa3IMUHBIX
COLIMAJIBHBIX POJICH.

Pa3paboTka BO3MOKHOW CHUCTEMBI JCHCTBUN U KOHCTPYKIIMH JIJISt
9KCIEPUMEHTAJILHOTO ONPEEIICHNsI KHHEMATUYECKIX B YHH.
[IpencraBnenue nHpopmManu 0 BUAAX IBUKEHUS B BUIE TaOIUIIbI.

3aKOHBI COXpaHCHHA
B MCXAaHHKC

[IpuMeHeHMe 3aK0Ha COXPaHEHHs] UMITYJbca AJIs1 BBIYMCICHHUS H3MEHEHU
CKOpOCTEH TeJ IPH UX B3auMOAeHCTBUIX. Mi3MepeHne paboTsl CHII U
U3MEHEHHE KHHETUYECKON Hepruu Tena. Beruncinenue paboTsl CHIT U
U3MEHEHMs KHHETUUYECKOW SHEPTUH TeJa.

Boruncnenue noTeHIMalbHON SHEPTUU TEN B TPABUTALMOHHOM IIOJIE.
OmnpeneneHre NOTEHIMAIBHON SHEPTUM YIIPYTo Ae(hOPMUPOBAHHOTO Teja Mo
U3BECTHOH JleopMaliy U )KECTKOCTH Tena. [IpumeHenue 3akoHa COXpaHeHus
MEXaHUYECKOM DHEPrUu IPU pacueTax pe3yJbTaTOB B3aUMOIECHCTBUN TeEl
I'PaBUTAIIMOHHBIMH CHJIAMU M CUJIAMH YTIPYTOCTH.

YkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHHe y4eOHBIX
JUCLMIUINH, IPU U3Y4EHUHN KOTOPBIX UCIIONB3YIOTCS 3aKOHBI COXPAHEHMUS.
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Conepxanue
00y4eHusi

XapakTepuCcTHKA OCHOBHBIX BU/0B AeSITEJIbHOCTH CTYJICHTOB
(HAa ypoBHE Y4eOHBbIX el CTBHIi)

2. OCHOB

bl MOJIEKYJIIPHOM ®U3UKHA U TEPMOJIJUHAMUKHA

OCHOBBI MOJIEKYJIIPHOM
KUHETUYECKON TEOPUH.
Wneansueiii ras

BrImoTHEeHHE SKCTIEPUMEHTOB, CITYKAIIUX JUTsl 000CHOBAHUS MOJICKYISPHO-
kuHernyeckoil reopun (MKT). Pemenne 3aau ¢ npuMeHEHMEM OCHOBHOTO
ypaBHEHUSI MOJICKYJIIPHO-KUHETHUYECKOM TEOPUH Tra30B.

Ornpezenenue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSTHUM Ha
OCHOBAHUU YPaBHEHMs COCTOSIHUS UJIeaTbHOTO Ta3a. OnpeneneHue
napamMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH U MIPOUCXOSAIINX
nporieccos 1o rpadukam 3aBucumoctH p (T), V (T), p (V).
OxcnepumenTanbHoe ucciaenopanue 3apucumoctu p (T), V (T), p (V).
[IpencraBnenne B Buae rpadMKoOB H30XOPHOTO, N300apHOTO U
U30TEPMUYECKOTO MPOLIECCOB.

Brrunciienue cpeqHell KHHETHYECKON SHEPIUU TEIIOBOTO JIBUKEHUS MOJIEKYIT
10 U3BECTHOM TeMIlepaType BelecTBa. Bricka3piBaHWE TUTIOTES TSI
00BbSICHEHUS HAOJII0TaeMBIX SIBJICHUHN. YKa3aHue TPaHUIl IPUMEHUMOCTH
MOJIENIN «uAeanbHbIN ra3» u 3akoHoB MKT.

OCHOBBI
TEPMOIMHAMUKHA

N3mepenue xonnyecTBa TEIUIOTHI B Ipolieccax Terionepenaun. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOAUMOTO JJIsl OCYILECTBIECHUS 3aJaHHOTO
npolecca ¢ Terionepenadeid. Pacuer namMeHeHns: BHyTPEHHEW SHEPTUU T,
paboTHI ¥ TIEPETAHHOTO KOJMYECTBA TEIJIOTHI C UCIIOJIH30BaHUEM TIEPBOTO
3aKOHA TEPMOJMHAMHKH. PacdeT paboThl, COBEPIIEHHOM ra30M, 1Mo TrpaduKy
3aBucumoctu p (V).

Brruucnenue paboTel raza, COBEPIICHHON MTPH U3MEHEHUH COCTOSTHUSI T10
3amkHyTOoMYy 1ukiry. Berarcnenune KIIJI mpu coBepiieHnu ra3om paboThl B
Tporieccax U3MEHEHHUs COCTOSIHUS TI0 3aMKHYTOMY IUKITY. OObsICHEHHE
MIPUHIIUIIOB JEMCTBUS TEIJIOBBIX MaliH. JleMoHcTpanus posid GU3UKH B
CO3JaHUH U COBEPIICHCTBOBAHNH TEIUIOBBIX ABUTaTENIECH.

N3noxeHne cyTu SKOJOTHYECKUX MPOOIeM, 00YCIIOBICHHBIX pab0TOM
TEIUIOBBIX JBUTATENEH U MpeIoKEeHUE IyTH UX pelIeHHsl. YKa3aHue IPaHull
MPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU. Y MEHUE BECTH JUAJIOT,
BBICITYILIMBATh MHEHUE ONMOHEHTA, y4aCTBOBATh B IUCKYCCUU, OTKPBITO
BBIPaXKaTh U OTCTaUBATh CBOIO TOUKY 3PEHHUS.

VYka3zanue yueOHbIX TUCHUIUIMH, IPH U3YYEHUH KOTOPBIX UCIOJIB3YIOT
yueOHbIN MaTepuan «OCHOBBI TEPMOAMHAMHUKN.

CBolicTBa mapoB, KUIKO-
CTEH, TBEPABIX TEIl

N3mepenue BIaKHOCTH BO3yXa.

Pacuer konuyecTBa TEIIOTHL, HEOOXOIUMOTO I OCYIIECTBICHUS Ipolecca
nepexo/ia BEIIecTBa U3 OJHOIO arperaTHOTO COCTOSIHUSL B IPYTOE.
DKCIepUMEHTAILHOE HCCIIE0BaHUE TEIJIOBBIX CBOWCTB BEIIECTBA.
[IpuBeaeHne MprUMepoOB KaWJUISIPHBIX SBICHUHN B OBITY, IPUPOJIE, TEXHUKE.
HccnenoBanue MexaHU4YEeCKHX CBOMCTB TBepbIX Tel. [IpumeneHue
(bu3MUeCKUX MOHATUHI U 3aKOHOB B yueOHOM MaTepuaie npoQeccruoHaIbHOro
Xapakrepa.

Ucnonb3oBanue UuTepHeTa ams norcka nHdopmanuu o pazpaboTkax u

IMPUMCHCHHAX COBPEMCHHBIX TBEPIbIX U aMOp(i)HBIX MaTCpHaIOB.

3. QJJIEKTPOAUHAMMUKA

DneKTpocTaTuKa Brruncnenue cun B3auMOJEHCTBUS TOUEUHBIX 3JIEKTPUUECKUX 3aPSAI0B.
Brruncnenue HanpsKEHHOCTH 3JIEKTPUUYECKOTO OISl OJJTHOTO M HECKOJIBKUX
TOYEUHBIX JIEKTPUUECKUX 3aPsA0B.
Conepxanue XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH CTYJAE€HTOB
o0yueHust (Ha ypoBHE Y4eOHBbIX AeiCTBHIA)
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Beluncnenue noTeHnuaa 3eKTpU4eCcKOro oIt OAHOTO U HECKOJIBKUX
TOYEYHBIX JIEKTPUYECKUX 3apsaA0B. M3MepeHne pa3HOCTH IOTEHIUAJIOB.
N3mepenue 3Hepruu MIEKTPUIECKOro M0JI 3apsKEHHOIO KOHIEHCAaTopa.
Brruncnenue 3HEprun MEKTPUIECKOT0 M0JIs 3apsyKEHHOI0 KOHIEH CaTopa.
PazpaboTka miaHa ¥ BO3MOKHOM CXEMBbI JCUCTBUI SKCIIEPUMEHTAILHOTO
OIIpeeIeHUs AIEKTPOEMKOCTH KOHACHCATOPA U IUAJIEKTPUYECKON
IIPOHULIAEMOCTH BEIIECTBA.

[IpoBeneHne CpaBHUTENBHOIO aHAIN3A TPABUTALIMOHHOIO U JJIEK-
TNOCTATUYECKOTO MOTeH

Tocmosnnwlii mox

N3mepenue momHOCTH 3nekTpuueckoro Toka. Mamepenue 3/1C u
BHYTPEHHETO CONPOTUBIICHUS UCTOYHHUKA TOKA. BhINONHEHNE pacyeTOB CUJIbI
TOKa U HANpPSDKEHUH Ha ydacTKax IeKTpudeckux ueneid. O0bsicHeHue Ha
IpUMepe IEKTPUUECKOH 1enH ¢ AByMs nctounukamu toka (31C), B kakoM
CJIydae UCTOYHHUK IEKTPUUECKON SHEPruu paboTaeT B peXXUME reHeparopa, a
B KAKOM — B pE&XKHMME NOTpEOUTEIS.

Onpenenenre TeMnepaTypbl HUTH HakaiduBaHus. M3MepeHne 3eKTpuyeckoro
3apsiaa a1ekTpoHa. CHATHE BOJBTAMIIEPHOUN XapaKTEepUCTHKU AUOA.
[IpoBeneHune cpaBHUTENBHOTO aHAIM3A MMOTYIPOBOJIHUKOBBIX JTMOI0B U
TPHUOJIOB.

Wcnonb3oBanne MHTepHeTa 1515 oMcka HH(OPMAILIUU O MEPCIIEKTHBAX
Pa3BUTHS MTOJTYITPOBOHUKOBOM TEXHUKH. Y CTAHOBKA IIPUYUHHO-
CIIEICTBEHHLIX CBA3EH.

Macnummuvie senenus

H3Mepenne nHIyKIUA MarHUTHOTO MOJiA. Beraucienue cui, e CTBYIOIUX
Ha MPOBOJIHUK C TOKOM B MAarHUTHOM MoJie. Beiuncienne cui, IeiCTBYOMMNX
Ha JIEKTPUYECKUAN 3apsl, IBIKYIIUICS B MATHUTHOM IIOJIE.

HccnenoBanue siBIEHUN 3JIEKTPOMAarHUTHOM MHIYKIIMHU, CAMOMHIYKIUH.
Boruncnenue sHeprun MarHuTHOTO 1noJjisi. OObsiICHEHHE MPUHIIUIA TEHCTBHS
anekrpoasurarens. O0bsiCHEHHE MIPUHIINIIA ACHCTBUSI FeHepaTopa
ANEKTPUYECKOTO TOKA U DJIEKTPOU3IMEPUTENBHBIX MPUOOPOB. OO0bsICHEHNE
MpUHIIUNIA JeHCTBUS Macc-crieKTporpada, ycKopuTenen 3apsiyKeHHbIX YaCTHII.
OOBsicHEHHE POJIM MarHUTHOTO TIOJIsE 3EMITH B )KM3HU PACTCHUH, )KUBOTHBIX,
YeJ0BeKa.

[IpuBeneHne npuMepoB NPAKTUYECKOTO IPUMEHEHUS N3yUEHHBIX SIBJIICHUM,
3aKOHOB, IPUOOPOB, YCTPOICTB.

[IpoBeneHue cpaBHUTENBHOTO aHAJIN3a CBOMCTB JIEKTPOCTATUYECKOTO,
MarHUTHOTO M BUXPEBOTO 3JIEKTpUUYECKUX nosieid. OObsicHEHUE Ha IpuMepe
MarHUTHBIX SIBIICHUH, Mo4YeMy (PU3UKY MOXKHO pacCMaTpUBaTh Kak
METaIUCLHUILINHY.

4. KOJIEBAHUSA U BOHbI

Mexanuueckue xoneba-
Hus

HccnenoBanue 3aBUCUMOCTH NEPHOA KOJIEOAHUH MaTeMaTHYECKOTo
MasiTHUKA OT €ro JUIMHBI, MAacChl U aMILTUTY/Ibl KojeOanuil. MiccnenoBanue
3aBMCHUMOCTH MEepHOJa KoJleOaHui rpy3a Ha MIPYKHHE OT €ro Macchl U
KECTKOCTH IIPYKUHBI. Bpruucienue nepruosa kojaebaHUi MaTeMaTHYECKOTO
MasiITHUKA [0 U3BECTHOMY 3HAUYEHUIO €ro JUIMHBL. Beluncnenue nepuona
KOJIeOaHUH rpy3a Ha MPY)KHUHE 110 U3BECTHBIM 3HAYCHUSIM €r0 MacChl U
AKECTKOCTH MPYKUHBI. BbIpaboTka HaBBIKOB BOCTIPUHUMATh, aHAJIN3UPOBATh,
nepepabaThiBaTh U NPEABABIATh HH(POPMAIIUIO B COOTBETCTBUU C
MOCTaBJIEHHBIMU 33/1a4aMH.

IIpuBeneHre npruMepoB aBTOKOJIEOATEIbHBIX MEXaHUUECKHX CHCTEM.
[IpoBenenue knaccupuKany KoiaeOaHuu.

Conepxanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH CTY/JAEHTOB
(HAa ypoBHE Y4eOHBIX AeHCTBHI)
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Ynpyeue sonnui

W3mepeHune AIrHbI 3ByKOBOM BOJIHBI IO pe3ysbTaTaM HaOI0JeHUN
uHTep(EPEHINH 3BYKOBBIX BOJIH.

Habnronenue u 00bsicHeHue siBIeHU nHTEpdepeHn 1 Audpaxum
MEXaHUYECKUX BOJIH.

[IpencraBnenue obnacTeil mpuMeHEHHs YAbTPa3ByKa U MEPCIIEKTUBEI €T0
WCII0JIb30BAHUS B Pa3IMUHBIX 001aCTAX HAYKU, TEXHUKU, B MEULIMHE.
W3noxxeHne cyTu 3K0JIOTMYECKUX MTPOOIIEM, CBSI3aHHBIX C BO3JIEH CTBUEM
3BYKOBBIX BOJIH HA OpPraHU3M Y€JI0BEKa.

Dnexkmpomacnummule
Konebanus

HaGnronenue ocrmuiorpaMM rapMOHHYECKUX KOJICOAHUI CHITBI TOKA B TIETIH.
N3mepenue 31ekTpoeMKOCTH KOHieHcaTopa. M3Mepenue HHAyKTUBHOCTh
KaTYIIKH.

HccnenoBanue siBiIeHUS AIEKTPUUYECKOTO PE30HAHCA B MIOCIEI0BATEIILHON
LEeMu.

[IpoBenenue ananoruu Mexay GpU3N4eCKUMH BEIMUMHAMHU, XapakK-
TCPUIYIOIIUMU MCXaHNUYCCKYIO U DJICKTPOMArHUTHYIO KoJiebaTenbHbIE
CHCTEMBI.

Pacuer 3HaueHMit CHIIBI TOKA B HAIMpsOKCHUA Ha 3JICMCHTAaX L CIIU
MIEPEMEHHOT0 TOKa.

Wccnenosanue npuHuna neictsus Tpancdopmaropa. Mccnenosanue
MIpUHIIUIA JEHCTBUS reHepaTopa NepeMeHHoTo Toka. Mcnons3oBanue
WNuTepuera a1 novcka HHGOpPMAIMK O COBPEMEHHBIX crioco0ax rnepenadyu
AIIEKTDOIHEDPIUH.

Sﬂekmpomaeﬁumele
BOJIHbl

OcymiecTBiIeHHEe pauoTiepeaud U paauonpuema. MccinemoBanue CBOMCTB
AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIbIO MOOUITEHOTO TennedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIIECHHUS K U3y4aeMbIM Ha YpOoKax pU3UKH
00BEKTAM M OCBaMBaeMbIM BHAaM JesTelbHOCTH. OObIcCHEHHE
MPUHIMITHATEHOTO Pa3Iuys IPUPOJIBI YIIPYTUX M AJICKTPOMArHHTHBIX BOJIH.
N3noskeHne CyTH 3KOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX C
JJIEKTPOMArHUTHBIMH KOJIcOaHUSAMH U BoJTHaMHU. OOBSICHEHHE POJTH
3JICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX MCCIICIOBaHHUIX BeeleHHOM.

5. OIITUKA

Ilpupooa ceema

[IpumeHeHne Ha IpaKTUKE 3aKOHOB OTPaXXEHHSI U IPEIOMIICHUS CBETa MpHU
pElIeHNH 3aau.

Omnpenenenre COEKTPaIbHBIX TPAHUL] UYBCTBUTEIILHOCTH YEJIOBEYECKOTO
riasa.

YMeHue cTpouTth U300pakeHus MPeMETOB, AaBaeMble JIMH3aMu. Pacuer
paccTOSHUS OT JIMH3BI 10 U300pakeHus mpeameTa. Pacyer onTuueckoi cuiibl
auH3bl. 3Mepenune poKycHOro paccTosiHUs JUH3BL. VcnbiTanue Moaeneit
MHUKPOCKOTIA U TEJIECKOMa.

Bonanoswie ceoiicmea
ceema

Habnronenue siBneHus MHTEp(EpeHLNHU 371E€KTPOMAarHUTHBIX BOJIH.
HaGnronenue siBnenus aupakuuu 3JIeKTpoMarHUTHEIX BoaH. HaOmronenue
SIBJICHUS MIOJIAPU3ALIMHI SJICKTPOMArHUTHBIX BOJIH. MI3MepeHue JUIMHbI
CBETOBOI BOJIHBI 10 pe3y/bTaTaM HaOIOACHUS SBJICHUS HHTEPPEPEHIIUN.
HaGnronenue siBnenus nudpakuuu ceeta. HaGmonenue spineHus
HOJIIpU3aLUU U Aucniepcuu cBeta. [louck pa3nnyuii U cX0JCTBa MEXTY
TU(PPaKIIMOHHBIM U TUCIEPCHOHHBIM CIIEKTPAMHU.

[IpuBeneHne MpUMEPOB MOSABIEHUS B IPUPOJIE U UCIIOJIB30BAHUS B TEXHUKE
SABJICHUI nHTephepeHNH, AUPPaKIIK, TOIAPU3ALUN U AUCTIEPCUU CBETA.
[lepeuncnenne MeTOI0B O3HAHMSI, KOTOPBIE UCIIOJIB30BAHBI IPU U3YUYEHUHU
yKa3aHHBIX SIBJICHUH.

6. JIEMEHTBHI KBAHTOBOUW ®U3UKH
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Keanmosas onmuxa

Habnronenue goroanexrpuueckoro s¢pdpexra. OObsICHEHHE 3aKOHOB
CroneroBa Ha OCHOBE KBAaHTOBBIX IIpe/icTaBiIeHUN. PacueT MakcuManbHOM
KHHETUYECKOU SHEPTUH AIIEKTPOHOB Ipu (HOTOIEKTpruIecKoM dddekre.
Omnpenenenue pabOThI BBIX0/1A 3JEKTPOHA N0 TpauKy 3aBUCHMOCTH
MaKCUMAaJIbHOW KMHETHYECKOW SHEPTUHU (POTONIEKTPOHOB OT YACTOTHI CBETA.
N3mepenune paboThl BBIX0a IeKTpoHa. [lepeuncienre npubopoB yCTaHOBKH,
B KOTOPBIX TPUMEHSETCS O€3-UHEPIUOHHOCTh PoTodPdexTa.

OOBsICHEHNE KOPITYCKYJISIPHO-BOJTHOBOTO JAyaJii3Ma CBOWCTB (DOTOHOB.
OObscHEHUE POIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (PU3UKHU.

Duzuxa amoma

Habntonenue nuHelyaTbIX CIIEKTPOB.

Pacuer yacTOTBI U JUIMHBI BOJIHBI UCIIYCKa€MOI'O CBETA MU IEPEX0/Ie aToMa
BOJIOpOJia U3 OJJHOIO CTAI[MOHAPHOI'O COCTOSIHUSA B ipyroe. O0bscHEHNE
MIPOUCXOXKICHUS IMHEHUATOro CIIEKTpa aToMa BOJIOpoJia U pa3inyus
JIMHENYaThIX CIEKTPOB Pa3IN4HbIX ra3oB. McciienoBanne IMHENYaToro
CIEKTpa.

UccnenoBanue mpuHIuna padboThl JIOMUHECIICHTHOM amiibl. Habmonenue u
00BsiICHEHUE IPUHIMIA JIeHCTBUS J1a3epa. [IpuBeneHne npumepon
WCII0JIb30BAHNUS Jla3epa B COBPEMEHHOM HayKe U TEXHHKE.

Wcnonb3oBanue MHTepHeTa 11 morcka MHPOPMAIIUU O MTEPCHEKTUBAX
MIPUMEHEHHUSI J1a3epa.

Duzuka amomHoz20 s0pa

Habmonenue tTpekos anbga-yactull B kamepe Bunbcona. PerucrpupoBanue
AJIEPHBIX U3JIYYEHHUH C IOMOIIBIO cYeTUHKa [ 'elirepa.

Pacuer sHepruu cBsS3M aTOMHBIX sJIED.

Omnpenenenue 3apsa U MacCOBOTO YMCIIa aTOMHOTO Si7jpa, BO3HUKAIOIIETO B
pe3ynbTaTe paJloaKTUBHOTO pacnajia. Beruucienue snepruu,
0CBO0OO0KIAIOIIENCS IPH PaJIMOAKTUBHOM pacraje.

Onpenenenue NpoayKTOB SAECPHON peaKivu.

Beruncnenue sHeprum, 0cBOO0XKIAOIIENCS IPH SIEPHBIX PEAKIIMAX.
[TonuMaHue MpenMyIecTB U HEOCTATKOB UCIOIb30BAHUS aTOMHOM SHEPIHU
Y MOHU3UPYIOLUX U3Ty4eHUH B IPOMBIIIIEHHOCTH, MEAUIIMHE.

W3noxeHue CyTH SKOJIOrHYECKUX MPOOIeM, CBSI3aHHBIX ¢ OMOJIOrMYECKUM
JIeWCTBUEM paJIMOAKTUBHBIX H3nydeHuil. [IpoBeaenue knaccuduxanun
3JIEMEHTAPHBIX YACTHI] 110 UX (PU3NYECKUM XapaKTepUCTUKaM (Macce, 3apsny,
BPEMEHHU JKU3HU, CIIUHY U T.1.).

[TonnMaHue EHHOCTEW Hay4HOTO MO3HAHUsI MUpPa HE BOOOILE AT
YeJI0BEUeCTBa B LIEJIOM, a JUI KaXJA0T0 00y4aroIlerocs JMYHO, LIEHHOCTEN
OBJIAZICHUSI METO/IOM HAayYHOT'O TIO3HAHUS JUIsl JOCTHXKEHUS ycIiexa B JIF0OOM
BUJIE IPAKTUYECKOMN IS TEIbHOCTH.

7. 3BOJIIOLIMSI BCEJIEHHOM

Cmpoenue u pazeumue
Bcenennoii

HaGnronenue 3a 3Be3namu, JIyHoit v ruiiaHeTamu B Tesneckon. Habmoaenue
COJIHEYHBIX IATEH C TIOMOIIBIO TEJIECKOINA U COJTHEUYHOTO IKPaHa.
Hcnonp3oBanne MHTepHETA A1 IOMCKA H300paKEHUH KOCMHUYECKHX
00bekTOB 1 HHpopManmu 06 ux ocodbeHHocTIX OOCYKIeHIE BO3MOKHBIX
crieHapueB sBononnK Beenennoi. Mcenonp3oBanue MHTepHETA TS TOMCKA
coBpeMeHHO# nHdopmanmu o pazputuu Beenennoit. OrieHka nHGOpMAITIH ¢
MIO3UIUH €€ CBOICTB: I0CTOBEPHOCTH, 00bEKTUBHOCTH, TTOTHOTHI,
aKTyallbHOCTH U T.JI.
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Deonroyus 36e30. Brruncnenue sHepruu, 0CBOO0XKIAIOIIEHCS TPH TEPMOSACPHBIX PEAKIIHAX.

Tunomesa dopmynrpoBKa mpodiaem TepmosiiepHol dHepreTukn. OObsICHEHHE BIUSHUS
NPOUCXOAHCOCHUSL COJIHEUHOM aKTUBHOCTU Ha 3emitto. [loHnMaHue pojau KOCMUYECKUX
Conneunoti cucmembi HCCIIEIOBAaHUM, UX HAYYHOTO U 3KOHOMUYECKOIO 3HAYEHUSI.

OO0cyxieHrne COBPEMEHHBIX THIIOTE3 O TPOUCX0kIeHUU COIHEYHON CUCTEMBI
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YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
PABOYEN IMPOT'PAMMbBI YYEBHOM JJUCIUILINHBI ®U3UKA

OcBoenne mnporpammbl yueOHON aucuumiuuHbl ®dusuka npeanojaraeT Hajaudue B
npodeccuoHanbHOW 00pa30BaTENbHON OpraHU3allMy, PeaIM3yIomeil 00pa3oBaTENbHYI0 MPOTPaAMMY
cpenHero obmiero obpasoBanus B mpeaenax ocBoenus OITOIT CIIO wa 6a3e OCHOBHOTO 0O0IIIEro
oOpa3oBaHus, yueOHOTO KaOWHETa, B KOTOPOM UMEETCSI BO3MOKHOCTHh 00€CTIeUUTh CBOOOIHBIN TOCTYII
B VlHTEpHET BO BpeMs yueOHOTO 3aHTHS U B IEPHOJ BHEYYEOHOW JEATEITHbHOCTH 00yJIarOIIXCSI.

B cocraB kabuHeta ¢usuku BXOAMT jaboparopus ¢ JabopaHTCKoW KomHaToul. [lomemeHwne
KabuHeTa (PM3UKU JTOJDKHO YIOBIETBOPATH TpeboBaHusaM CaHUTapHO-IUIEMHOJIOTHYECKIX MTPABHI U
HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAILIEHO TUIIOBBIM OOOPYAOBAHUEM, YKAa3aHHBIM B
HACTOSIIUX TPEOOBAHMSIX, B TOM YHUCIIC CICHUATM3UPOBAHHOW Y4eOHON MeEOENbI0 M CPEICTBAMU
00y4eHHs, I0CTATOYHBIMH JISl BBIIOJIHEHHS TPEOOBaHH K YPOBHIO MOATOTOBKU O0YdarOIIMXCs .

B kabunere A0MKHO OBITH MYJIBTHUMEIUITHOE OOOpYyIOBaHUE, MOCPEACTBOM KOTOPOTO
YY4aCTHUKHM 00pa3zoBaTEeNbHOIO Ipollecca MOTYT IPOCMAaTpUBaTh BU3YAJIbHYIO HH(OPMALMIO 10
¢buzuke, co3naBaTh NPE3EHTALMHU, BUAEOMATEpUabl U T.I1.

B cocraB yueOHO-METOIMYECKOTO M MATEPHAIbHO-TEXHHUYECKOTO OOEeCeueHus: MporpaMMbI
y4eOHOU TuCUTIITUHBI DU3nKa, BXOIIT:

* MHOTO(YHKITMOHATHHBIA KOMIUICKC TPEIOo/1aBaTels;

* HaSIHBIC MOCOOUS (KOMIUIEKTHI YYEOHBIX TaONHIl, IIaKaThl: «DU3WYeCKUEe BEIWYUHBI U
(GbyH1aMeHTalIbHbIE KOHCTaHTh», «MexayHaponHas cucrema enuHul CUy», «llepuoauueckas
cUcTeMa XuMuYeckux areMeHToB JI.M1.MeneneeBay, MOpPTPETHl BEIAOMINXCS YICHBIX-(H3UKOB
1 aCTPOHOMOB);

* MH(pOPMAIMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA;

* JKpaHHO-3BYKOBBIE TTOCOOWS;

* KOMIUJIEKT MJIEKTPOCHAOX)eHUs KabnHeTa (PU3nKH;

* TEXHUYECKHE CPe/ICTBA OOyUCHUS;

* JIEMOHCTpAIMOHHOE 000pyI0BaHKE (00IIero Ha3HAYCHHS U TEMaTHYECKUE HAOOPHI);

* Js1abopaTtopHOe 000pyI0BaHKE (00IIEer0 Ha3HAYCHUS U TEMAaTHYECKUE HAOOPHI);

* CTaTUYecKHe, TMHAMHUYeCKHe, JeMOHCTPAIlMOHHBIEC U Pa3/1aTOUYHbIe MOCIH;

* BCIOMOTaTeJIbHOE 000PY/I0OBAHUE;

* KOMIUIEKT TEXHHYECKOM [OKyMEHTalMd, B TOM 4YHUCIIE€ [acrlopra Ha cCpeicTBa OOydyeHHs,
WHCTPYKIMU IO UX MCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

* OubnMoTEeUHBbIN HOHI.

B Oubnuoteunblii QoHI BXOAAT y4eOHUKH, ydeOHO-meroauyeckue KOMIUIEKTHl (YMK),
o0ecrieurBaroOIUe OCBOCHUE Y4eOHOU AUCIUIUIMHBI DH3KKa, PEKOMEHJIOBAHHBIC WM JTOTYIICHHBIC
IUIL  WCIOJIb30BaHUS B TNPO(ECCHOHAIBHBIX 00pa30BaTENIbHBIX OPraHU3alMsIX, pPEATU3YIOIINUX
o0Opa3oBaTeNbHYIO IPOrpaMMy cpeaHero oodiiero oopazosanus B mpeaenax ocsoerus: OIIOIT CITO na
6a3e OCHOBHOIO O0I11ero 00pa3oBaHMUsL.

bubnuoreunsiit (GoHA MOXKET OBITh JOMONHEH (DU3MUECKUMH SHUUKIONEIUSMH, aTlIacaMi,
CIIOBapsIMU U XpecToMaTuell no Qusuke, cripaBOYHUKAMU MO (GU3MKE U TEXHHUKE, HAyYHOU U HAy4HO-
MOMYJISIPHOM TUTEPATYypPOI €CTEeCTBEHHO-HAYUYHOTO COJIEPKaAHUSI.

B mpouiecce ocBoeHus mporpaMMbl yaeOHOUM AuCHUTUIMHBI DU3MKA CTYACHTHI JTOJKHBI UMETh
BO3MOYHOCTH JIOCTYTIA K 3JIEKTPOHHBIM y4eOHBIM MaTepuanaM 1o (pu3rke, IMEIOITUMCS B CBOOOTHOM
noctyre B ceTu HTepHeT (91eKTpOHHBIM KHHUTaM, MPaKTUKyMaM, TectaM, Mmatepuaiam EI'D u np.).

29



PEKOMEHJIYEMASA JINTEPATYPA

OcHOBHbIE HCTOYHHKH:

1.

KpaBuenko H. 10. ®uszuka: Yuebnuk u npaktukym it CI10. —M.: FOpaiit, 2021

PeKOMeHL[yeMLIe HCTOYHMUKH:

PoNbE

10.

KacesiHoB B.A. MmmroctpupoBanHnsiii atiac mo ¢gusuke: 10 kmacc.— M., 2010.

Kacpanos B.A. MnmoctpupoBanHbiii atiiac o pusuke: 11 knace. — M., 2010.

Tpodpumosa T.U., Pupcos A.B. ®uznka. CnpaBounuk. — M., 2010.

Koucrutynus Poccuiickoii ®enepauuu (IpUHSITa BCEHAPOAHBIM rosiocoBanueMm 12.12.1993) (c
Y4ETOM TOIPAaBOK, BHECEHHBIX (heiepaIbHBIMI KOHCTUTYIIMOHHBIMH 3aKoHamMH P® o mompaBkax K
Koncturyuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-0K3) // C3 PD. — 2009. — Ne 4.
— Cr. 445.

. ®enepanbHbiit 3aK0H OT 29.12. 2012 Ne 273-03 (B pen. denepanbubix 3akoHOB 0T 07.05.2013 Ne

99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, or
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3,
oT 27.05.2014 Ne 135-®@3, ot 04.06.2014 Ne 148-®3, ¢ u3m., BHeceHHbIMU DenepaibHBIM 3aKOHOM
oT 04.06.2014 Ne 145-®3) «O06 o6pazoanuu B Poccutickoii denepamum».

. [Ipukaz MunuctepctBa oOpazoBanusi u Hayku P® «O0 yrBepxknenun enepalbHOTO rocyaap-

CTBEHHOTO 00pa30BaTeIbLHOTO CTaHIApTa CpeaHero (MOJHOTO) 00IIero oopa3oBaHus» (3aperucTpu-
poBaH B MuHtocte PO 07.06.2012 Ne 24480).

. [Ipuxaz Muno6puayku Poccum ot 29.12.2014 Ne 1645 «O BHecenuu wusmeHeHuit B Ilpuxas

MunuctepctBa 06pazoBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 “O0 yrBepxk-
NneHun (QenepatbHOTO TOCYJAapCTBEHHOTO 00pa30oBaTeIbHOTO CTaHAApTa CpeAaHero (ITOJHOTO)
o01ero oOpa3oBaHus’ .

. [Incemo JlemapTaMeHnTa rocy1apCTBEHHOHM TOJIUTUKH B cepe MOAroToBKU padoumnx kaapos u JI1O

Muno6prayku Poccun ot 17.03.2015 No 06-259 «PekomeHmamuu 1Mo OpraHU3alliyd TMOJTyYeHHS
cpenHero ooiiero o6pazoBaHUS B Ipejesiax OCBOEHHUS 00pa3oBaTeNIbHBIX MPOTpaMM CPEIHETro
npodeccuoHaNbHOr0 00pa3oBaHKs Ha Oa3e OCHOBHOTO 00IIero 00pa3oBaHus C y4eTOM TpeOOBaHMIA
(benepanbHBIX TOCYIApPCTBEHHBIX OOpa30BaTENIbHBIX CTaHAAPTOB M MOJydaeMoil mpodeccuu umm
CHEIUATLHOCTH CPEIHEro MPodeCCHOHATBHOTO 00pa30BaHU.

. ®enepanbubiii 3akoH oT 10.01.2002 No 7-®3 «OO6 oxpaHe OKpyXKawiel cpenb» (B pel. oT

25.06.2012, c u3m. ot 05.03.2013) // C3 PD. — 2002. — Ne 2. — Cr. 133.
JImumpuesa B.®D., Bacunves JI.M. ®usuka s npodeccuii U CrienuagIbHOCTEH TEXHUYECKOTO
poduIs: METOAMYECKHE PEKOMEH IAlMK: METO 1. Tocodue. — M., 2010.

HNHTepHeT- pecypcnbl

www.fcior.edu.ru (®eaepanbHbiii eHTP HHOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB).

wwww.dic.academic.ru (Axkagemuk. C0Bapy U SHIIUKJIONEIUH).
www.booksgid.com (BooksGid. Daekrponnas 6ubinoreka).

www.globalteka.ru (I'mo6anrteka. I'obanbHas OHOMMOTEKA HAYIHBIX PECYPCOB).

www.window.edu.ru (EauHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam).

WWW.st-books.ru (JIyuias yaeOHast tuteparypa).

www.school.edu.ru (Poccuiickuii 00Opa3oBaTenbHblii mopTad. JOCTYMHOCTH, KauecTBO, 3(hek-
TUBHOCTb).

WWW.ru/book (DnekTpoHHas OHOIHOTEYHAS CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbhbie pecypcsl MHTepHETa — DH3HNKa).

www.school-collection.edu.ru (Equnast koseknus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).

https/fiz.1september.ru (yae6HO-MeTOAMUecKas razera «Dusnka).
www.n-t.ru/nl/fz (HoGeneBckue saypeatsi o Gpusmke).

www.huclphys.sinp.msu.ru (Snepuas ¢pusuxa B IHTEpHETE).

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

Www.Kvant.mccme.ru (HayqHO-TIOTY/ISIpHBIN (PU3HKO-MaTeMaTHYECKUH KypHaI «KBaHT»).

www.yos.ru/natural-sciences/html (ectecTBeHHO-Hay4HBIH KypHAT 115 Mostoieku «I1yTh B HAyKy»).

30


http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.school.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

