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HosicHuTeabHASA 3aNMCKa

[Iporpamma o0mieoOpa3oBaTebHONW yueOHON aucHHUIUIMHBI «Du3nkay mpeaHazHadeHa
Ui u3ydeHus (QU3MKH B TpodeccHoHANbHBIX oOpa3oBaTenbHbIX opranmzanusx CIIO,
peaM3yIonmx 00pa3oBaTeIbHYI0 MPOTpaMMy CpPEAHEro OO0IIero o0pa3oBaHHs B Mpenenax
OCBOCHHSI OCHOBHOH TpodeccnoHansHoi oopazosarensHoii mporpammbl CITO (OITOIT CITO) Ha
06a3e OCHOBHOro oOmero oOpa30BaHUS MpPHU TOATOTOBKE KBAIM(UIMPOBAHHBIX paboyuX,
CITy’KallHX.

[Mporpamma yueOHO# muctuminebl «Pu3nka» pa3paboTaHa Ha OCHOBE NPHUMEPHOMN
porpaMMbl 001Ie00pa3oBaTeIbHON Y4eOHON MUCIMILTHHBI «Du3uKay 1 npodeccHoHaIbHBIX
00pa3oBaTeNbHBIX OpraHU3allid, KOTOpas cocTaBiieHa Ha ocHOBe TpeboBanuii PI'OC cpemxnero
obmiero oOpa3oBaHMsl, MPEIBSIBISIEMBIX K CTPYKTYpe, COACPKAHHUIO M Pe3ybTaTaM OCBOCHUS
yueOHoM auctuiuinHbl «®dusukay, B COOTBETCTBUU C PexomMeHganmusMu MO OpraHU3aluu
MOJTyYEHUs] CPEAHETO 00IIero o0pa3oBaHus B IPEeiax OCBOCHHS 00pa30BaTEIbHBIX MPOrPaMM
cpenHero npohecCHoHaILHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa30BaHUs C YIETOM
TpeOoBaHUi (eaepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB M TOJIy4aeMOU
npodeccud WIH  CHEIHUATIbHOCTH CPEIHEro MpOoPEecCHOHATBHOrO 00pa3oBaHUs  (MHUCHMO
JlenaprameHTa rocyJapCTBEHHON MOJIUTHKU B cdepe MOAroTOBKH pabouux kaapoB u JAI1O
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Copepxanue nmporpaMmbl «PHU3MKa» HAPABICHO HA JOCTHXKEHUE CIETYIOIINX LeJIei:

e OCBOEHHME 3HaHHUH O (yHIAMEHTAJIbHBIX (U3MYECKUX 3aKOHAX M NPUHIMIAX, JEKALIUX B
OCHOBE COBPEMEHHOM (PU3NYECKOI KapTUHBI MUPA; HauOoJIee BaKHBIX OTKPBITHAX B 0071aCTH
($u3KKH, OKa3aBIIKX ONPEAEISAIONIEe BIUSIHUE Ha Pa3BUTUE TEXHUKHU U TEXHOJOTUHU; METOaX
HAy4YHOTO [T03HAaHUS IPUPO/IBL;

e OBJIQJICHUE YMEHUSAMHU IPOBOJUTH HAOJIIOAEHUS, IUIAHUPOBATh U BBIIIOJIHATh SKCIIEPUMEHTHI,
BBIJIBUTATh THIIOTE3Bl U CTPOUTH MOJEIH, IPUMEHATH MOJTy4YEeHHBIC 3HAHUS MO (HU3UKE IS
OO0BSICHEHUSI Pa3sHOOOPAa3HBIX (U3UYECKUX SBICHUH W CBOWCTB BEIIECTB; MPAKTUYECKU
UCTIONB30BaTh (DU3MYECKHE 3HAHUS, OIEHWBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOMN
uH(pOopMaLnu;

® pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEINIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEN B
npouecce NpuoOpeTeHHs] 3HaHUHM W YMEHMH 1O (PU3UKE C HCIIOJIb30BAHUEM pPa3IUYHbIX
MCTOYHUKOB MH(POPMAIIUN U COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJOTUI;

e BOCNHTaHHE YOEKICHHOCTU B BO3MOXHOCTHM IO3HAHHUS 3aKOHOB MPHUPOJIbI, UCIOIb30BAHUS
JOCTHXEHUN (U3MKK Ha OJaro pa3BUTHUS YEJIOBEUECKOW NMBWIM3ALMU;, HEOOXOAMMOCTH
COTPYJIHUYECTBA B MPOIIECCE COBMECTHOI'O BBIOJIHEHHUS 33/]1a4, YBAKUTEIHHOIO OTHOIICHHUS
K MHEHHMIO ONMOHEHTa NpH OOCYXKIEHMHM MpoOJieM eCTECTBEHHO-HAyYHOTO COJEp)KaHHUS;
TOTOBHOCTH K MOPJIbHO-3TUYECKON OLIEHKE MCIIOJIB30BaHUS HAYUHBIX JOCTUKEHUI, UyBCTBA
OTBETCTBEHHOCTH 3a 3aIIUTY OKPYKAIOLIEH cpeabl;

® CMOJIb30BaHME NPUOOPETEHHBIX 3HAHUN W YMEHHUH Ul pelleHHs] NPaKTHYeCKHUX 3ahad
MOBCEIHEBHOM KHU3HU, oOecrieueHrs 0e30MacHOCTH COOCTBEHHOW JKU3HHU, PallMOHAJIBLHOTO
IIPUPOIONOIB30BAHUS U OXPAHbI OKPYXKAIOIIEH CPebl 1 BOZMOXKHOCTh IIPUMEHEHUS 3HAHUN
IPY PELICHUH 33/1a4, BOZHUKAIOUIUX B MOCIEAYIOIIEeH MpodeccunoHanbHOM eI TeTbHOCTH.

B nporpamMMy BKIIIOYEHO cojepkaHHe, HalpaBlieHHOE Ha ()OPMHPOBAHUE Y CTYICHTOB
KOMIIETECHIIMHI, HeoOXoauMEBIX s kauecTBeHHOro ocBoeHuss OITOIT CIIO na 6a3e 0OCHOBHOIO
o0miero o6pa3oBaHus ¢ MOJYYEHUEM CPEIHEro OOIIero 00pa30BaHUs; MPOTrPAMMBI MOJATOTOBKU
KB (UIMPOBAHHBIX pabounx, ciyxkamux (ITITKPC).



[TporpamMma MOKET MCIOIb30BAThCS IPYTHMHU MPOPECCHOHATBHBIMUA 00pa30BaTeIbHBIMU
OpraHM3alUsIMH, pEaM3YIOIUMH  O0pa30BaTENbHYI0  MPOrpaMMy  CPEIHEro  OOIIero
obpazoBanus B mnpenenax ocBoenuss OITOIT CIIO nHa 6Gaze ocHOBHOTO 00IIero odpazoBaHUs
(IITIKPC).

OO01mas XapakTepuCTHKA Y4eOHOH TMCHUILIMHBI «DH3UKA»

B ocHoBe yueOGHON aucuuiuinHbl «PU3MKa» JEKUT YCTAaHOBKAa Ha (hopMupoBaHHE Yy
00y4yaeMbIX CUCTEMbI 0Aa30BbIX NOHATUI (GU3UKU U NPEJICTABICHUN O COBPEMEHHOM (PU3MUECKOM
KapTHUHE MHpa, a TaKKe BbIPAOOTKA YMEHUH NPUMEHATh (U3MUYECKHE 3HAHMS Kak B
Ipo¢eCCHOHATIBHOM 1eATEIbHOCTH, TaK U JUIsl PELIeHNs KU3HEHHBIX 3a/1a4.

MHorue moioxXeHusi, pa3BuBaeMble (PU3UKON, pacCMaTPUBAIOTCS KaK OCHOBA CO3/IaHUS U
UCTIOJIb30BaHUSI MH()OPMAIIMOHHBIX U KOMMYHHKanMOHHbIX TexHonoruit (MKT) — omnoro u3
Han0oJiee 3HAYMMBIX TEXHOJOTHYECKUX JTOCTH)KEHUI COBPEMEHHOMN LIMBUIM3AIHH.

@dusznka JaeT KIIOY K TOHMMAHWIO MHOTOYMCICHHBIX SBICHHH U IPOIECCOB
OKpy»Karouiero Mupa. B ¢usnke GopmMupyroTcs MHOTHE BHUbI AEATEIbHOCTH, KOTOPbIE UMEIOT
MeTaIpeIMeTHbIN Xapakrep. K HUM B epByro ouepe/ib OTHOCATCS: MOJICIMPOBAHUE OOBEKTOB U
IPOILIECCOB, MPUMEHEHHUE OCHOBHBIX METOJOB IO3HAHUS, CUCTEMHO-UH(MOPMALMOHHBIA aHaIM3,
dopMynupoBaHUE THUIIOTE3, aHAIW3 M CHUHTE3, CpaBHEHHE, 000OLIeHHe, cucTeMaTH3alus,
BBISIBIICHHE TMPUYMHHO-CIICJCTBEHHBIX CBSI3€H, IMOWCK AaHAJIOTrOB, YIPABICHHE OOBEKTAMH H
npoueccamu. VIMEHHO 3Ta AMCUMILIMHA IO3BOJISIET IMO3HAKOMUTH CTYJEHTOB C HayYHBIMU
METO/IaMH TI03HAHUS, HAYYUTh UX OTIMYATh THIIOTE3y OT TEOPUH, TEOPUIO OT IKCIICPUMEHTA.

®u3nka uUMeeT OYEeHb OOJBIIOE W BCEBO3PACTAIONIEE YHUCIO MEKIHCIUIUTMHAPHBIX
CBsi3el, MpUYEM Ha YpOBHE KaK MOHATUHHOrO ammapaTa, Tak M MHCTpyMmeHTapus. CkazaHHOe
NO3BOJISIET  paccMaTpuBaTh  (U3MKY Kak  METaJAUCUUIUIMHY, KOTOpas IpeloCTaBiseT
MEXIUCLUIUTMHAPHBIN A3bIK 17151 ONMCAHUS HAYYHOW KapTUHBI MUDA.

®du3snKa ABISETCS CUCTEMOOOPA3YIOIUM (PaKTOPOM sl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (pU3MUYECKHE 3aKOHBI JISKAT B OCHOBE COJEp)KAHUS XUMHH, OHMOJIOTHH,
reorpaguii, acTPOHOMHM ¥  CHENHMAJbHBIX  JUCHUIUIMH  (TEXHHYECKass  MEXaHHWKa,
AIIEKTPOTEXHUKA, JJIEKTPOHMKAa W  Jp.). YueOHas jgucnumuimHa «®dusmka»  cosjpaer
YHHUBEpCaIbHYI0 0a3zy A M3ydeHHs o0uenpodeccHOHaNbHbIX M CHEIMAJIbHBIX AMCLMILINH,
3aKiaipiBast QyHIAMEHT JUIsl TOCIIEYIOIIEro 00y4eH s CTYIEHTOB.

OOnanas JOruyeckod CTPOMHOCTBIO M ONUPAACh HA HKCHEPUMEHTAJbHbIE (DaKTH,
yueOHas nucuuminHa «Pusnka» GopMHUpPYET Y CTYIEHTOB MOMJIMHHO HAYYHOE MHUPOBO33pPEHHE.
@dusmka ABISETCS OCHOBOM yUeHHMs O MaTepHabHOM MHpE M pelaeT mpoOieMbl 3TOro Mupa.
N3yuenne Qu3nku B NpodeccHOHaTbHBIX 00pa30BaTeIbHBIX OpPraHU3aLUAX, PEATU3YIOIIUX
00pa3oBaTeNbHYI0 MPOrpaMMy CpefHero oomero oOpazoBanus B mpeaenax ocBoeHus OITOIT
CIIO na 6a3e OCHOBHOTro 001Ier0 00pa30BaHUs, UMEET CBOU OCOOEHHOCTH B 3aBUCHMOCTU OT
npoduisi mpodeccuoHaIbHOTO 00pa3oBaHMs. DTO BBIPAXKAETCS B COACPKAHUU OOyUEHHS,
KOJIMYECTBE YacOB, BBIACISAEMBIX Ha H3yUeHHE OTACIBHBIX TEM INPOTPaMMBI, TIIyOWHE WX
OCBOCHMS CTYyJIEHTaMH, 00beMe M XapakTepe MPaKTHUECKUX 3aHATHH, BUAAX BHEAYIUTOPHOM
CaMOCTOSITENIbHOW PabOThI CTYJCHTOB.

IIpu ocBoennn mnpodeccuit CIIO TtexHuuyeckoro mnpoduiast mnpopeccuoHaTHLHOTO
oOpa3oBaHus (pHU3UKa U3ydaeTcs Oosee yriyOJeHHO, Kak MpoduibHas ydeOHas IUCIUILIUNHA,
YUUTHIBaroONIast creunuky ocBauBaeMbIX Mpodeccuil WM CelraaIbHOCTEH.

B copepxanuu y4eOHOM TUCHUIUIMHBI MO (U3HMKE MPU MOATOTOBKE OOYYaIOIIUXCS MO
npodeccun «Tokapp Ha cramkax ¢ UYIIY» Texnaumdeckoro mnpoduias mpodecCHOHATBHOTO



o0Opa3oBaHusl NMPOQPUILHON COCTaBISIONIEH SIBISETCA paszfied «INeKTPOJUHAMHKA», TaK Kak
npodeccusi CBA3aHa C IEKTPOTEXHUKOM.

Teopernueckue cBefcHUs 10 GUKUKE TOTOTHSIIOTCS JEMOHCTPALIUSIMU U JIA0OPATOPHBIMU
pabotamu.

Nzydyenne oOmieoOpazoBarenbHO y4eOHON mucHumuinHbl «Du3nkay 3aBepIiaeTcs
MOJIBEICHUEM HTOTOB TIOCIE TPEX CEMECTPOB H3ydeHUs B (opMme 3K3aMeHa B paMKax
MPOMEXKYTOUYHOM artectanuu cryaeHToB B mponecce ocBoeHus OIIOIT CIIO ¢ monydeHuem
cpennero obmiero oopaszoBanus (IITIKPC)

MecT0 y4eOHOM IUCHUILIMHBI B Y4eOHOM IJIaHe

VYueOnass mucruiuinHa «®Dus3uka» SBASETCS y4eOHBIM MPEAMETOM IO BHIOOPY U3
obs3arenpHO mpeamerHolt obnactu  «EctectBennbie Haykum» DPI'OC cpemnero ooOmiero
o0OpazoBaHusl.

B npodeCcCuOHATBHBIX 00pa3oBaTeNbHBIX OpraHu3aIusXx, peaTM3YIONTUX

o0pa3oBaTelbHYI0 IIpOrpaMMy cpefHero obmiero odpas3oBanus B mpezenax ocBoeHus OITOIT
CIIO na 0a3ze ocHOBHOro 001Iero oopazoBanus, yueOHas aucuuiinHa «Du3nka» u3ydyaercs B
obmieoOpazoBarenbHoM Iukie ydeOHoro tiana OIIOIT CIIO na 6a3e OCHOBHOIO OOIIETO
o0pa3oBaHus ¢ Moxy4deHueM cpeasero odmiero oopazosanus (IITIKPC).
B yuebnpix mmanax IIIIKPC wmecro yueOHOW aucuurummHbl «®Pusznka» — B COCTaBe
0011e00pa3oBaTeNbHBIX y4eOHBIX AMCHUIUIMH TIO BBIOOpY, (OPMHUPYEMBIX M3 00s3aTEIBHBIX
npenMeTHeix obnacteit ®I'OC cpennero obmiero oOpasoBanus, it npodeccuit CIIO u
cnenuanbHocTei CI1O cooTBeTcTBYIOMIET0 MPod s MpodeccnoHaATEHOTO 00Pa30BAHMSL.

Pe3yabTaThl 0CBOCHUS YUeOHOMH AMCHMILINHBI
OcBoenne coaepxaHusi ydyeOHOW JUCHUIUIMHBI «Du3nka» o0ecrneynBaeT JIOCTH)KEHUE
CTYJECHTaMH CJIEAYIOUINX pe3yJIbTATOB:
* IUYHOCHIHBIX .
—— YYBCTBO TOPJIOCTH W YBaXXEHUS K MCTOPUU U JIOCTHIKCHUSM OTCUCCTBEHHOW (PU3NUYCCKOM
HayKd; (U3UYECKH TPaMOTHOE TMOBEJAEHHE B MPO(ECCUOHATBHON NEATeIbHOCTH W OBITY NpHU
oOpallleHuu ¢ mpudopamMu U yCTpOUCTBAMY;
—— TOTOBHOCTh K TPOJOJDKEHHIO OOpa30BaHUs M TOBBIINICHUS KBalu(ukanuu B U30paHHOMN
npoecCHOHANBEHOM NeSTeNbHOCTH U OOBEKTUBHOE OCO3HAHME POJIH (PU3UUECKHX KOMIETEHIIUN
B 3TOM;
— YyMEHHE UCHOIb30BaTh JIOCTIKEHUS COBPEMEHHOW (U3NYECKOM HAYKHM U (PUINYECKUX
TEXHOJIOTHI [JIsl TIOBBIIIEHUS COOCTBEHHOT'O HWHTENJIEKTYaJbHOTO pPa3BUTHS B BHIOPAHHOM
MpoeCCHOHAIBHON JESTENHHOCTH;
—— YMEHHE CaMOCTOSITEJILHO JI00OBIBaTh HOBBIC /I ce0s1 (PU3WUYECKUE 3HAHMS, UCTIONIB3YS IS
ATOTO JOCTYITHBIE UCTOYHUKHA UH(POpMaLINH;
—— YMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIIEHUSI B KOMaHJIE 1O PEIICHUIO OOITUX
3a/1ay;
—— yMEHHUE YIpaBJIsATh CBOEU MO3HABATEIbHOMN NEATEIbHOCThIO, MPOBOAUTH CAMOOLICHKY YPOBHS
COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO Pa3BUTHS;
* MemanpeomMemHuulix:
—— WCIOJB30BAHWE PA3JIMYHBIX BHUJOB TIO3HABATEIBHON JEATEIBHOCTH IS  PEIICHUS
bU3MYEeCKUX 3a/1ad, MPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUs (HAOMIOICHMs, OIMCAHUS,
W3MEPEHHs,  DKCIEPUMEHTA) JUIA  M3YYCHHS  PA3JIMYHBIX  CTOPOH  OKpPY’KaroIen
JNEUCTBUTEIILHOCTH,



— HCIHOJB30BaHHWE OCHOBHBIX HMHTEIUIEKTYaJbHBIX OMNEpalUid: IOCTAaHOBKU  3a/layH,
dbopMyIUpOBaHHUS THUIOTE3, aHAW3a M CHHTE3a, CpaBHEHHUsA, OOOOIICHHS, CHCTeMaTH3AIIWH,
BBISIBJICHUSI TIPUYMHHO-CIICACTBEHHBIX CBsI3€H, MOMCKa aHAJIOTOB, (OPMYIUPOBAHUS BHIBOJIOB
JUIS. U3YYEHUS Pa3IIMUHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SBJICHHN M MPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKHBATHCS B PO ECCHOHATBHOU cdepe;

—— yMEHHUE IeHepupOBaTh UJCH U ONPEIEIIATh CPEACTBA, HEOOXOAMMBIE Ul UX PeaTH3alnu;

— YMEHHUE HCIIOJIb30BaTh Pa3jMyYHble UCTOYHUKH JUIS MOJIydeHUs (U3NYecKoil nHQopMmalum,
OLICHUBATh €€ JJOCTOBEPHOCTb;

— YMEHHE aHAJTU3UPOBATh U MPEJICTABISITh UH(POPMALINIO B PA3IUYHBIX BUAX;

— yMeHHE MYyOJUYHO NPEACTAaBIATh pe3yJbTaThl COOCTBEHHOTO HCCIIEIOBAaHUS, BECTU
JUCKYCCHH, JIOCTYIIHO M TapMOHHUYHO COYeTas CoAepKaHue U (OPMBI TPEACTABIIEMON
uHpOpMaLnu;

* nPeOMemHbIX:

— cOpMHUPOBAHHOCTH MPEACTABICHUN O POJM M MeCTe (U3MKH B COBPEMECHHON Hay4HOU
KapTUHE MHpa; MOHUMaHHe (U3MUecKol CYHIHOCTH HalIoJaeMblXx BO BcesneHHOHN sBiIeHMIA,
ponu ¢uznku B (HOPMUPOBAHMM KPYrozopa M (PyHKIHMOHAJIBHON IpaMOTHOCTH YelOBeKa s
pelIeHus MPaKTHUECKUX 3aa4;

—— BJIaJICHUE OCHOBOMOJAramuMu (HU3NUYECKUMU MOHSATHSIMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMHU
U TEOPHUSIMH; YBEPEHHOE HCIIOJIb30BaHNE (PU3NIECKON TEPMHUHOJIOTUU ¥ CUMBOJINKHY;

—— BJAaJeHHE OCHOBHBIMH METOJAaMH HAYYHOTO IIO3HAHMS, WCIIOJIB3YEeMbIMH B (U3HKE:
HaOJI0IeHNEM, OTIMCAaHUEM, H3MEPEHHEM, YKCTIEPIMEHTOM;

—— yMeHHsT 00pabaTeiBaTh pe3yabTaThl H3MEPEHHH, OOHApYKHWBaTh 3aBUCHUMOCTh MEXIY
bu3NYECKUMU BETMUYNHAMU, OOBSCHSTH MMOJYY€HHBIE PE3YNIbTAThI U JeJIaTh BBIBOIBI,

— c(hopMHPOBAHHOCTH YMEHHUSI pelIaTh (PU3HUECKUE 3aaUH;

— c(hopMHUPOBAHHOCTH YMEHHUS IPUMEHSThH MOTYyYSHHbIC 3HAHUS I O0BACHEHUS

yCIIOBUHM TMpoTekaHusl (pU3MYecKux SIBICHUNW B Mpupojae, nmpodeccuoHambHOU cdepe U As
MPUHSITUS IPAKTUYECKUX PELICHUI B OBCEHEBHOM KU3HU;

—— ¢(hopMUPOBAHHOCTH COOCTBEHHON MO3HMIMU IO OTHOIICHUIO K (hnu3ndeckoil MHQOpManuu,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



TEMATHYECKWH ILIAH

Ne i/ Conep:xxanue o0yueHus. Koua - Bo
pa3jiena 4acoB
| kypc
BBenenne 2
| MexaHuka 38
1 Kunemaruka 17
2 JluHamuka 13
3 3aKOHBI COXPAHCHUS B MEXaHUKE. 8
1 MouJiexyasipuas puszuka. TepMoauHaMuKa. 28
1 OcnoBbl MKT. YpaBuenue Menpeneena — Kianeitpona. 8
H3onporeccel.
2 OCHOBHBIE TIOHSITHS TEPMOJUHAMUKH. 10
3 CBolicTBa ra3oB, KHJIKOCTEN U TBEPABIX TEI 10
11 DJIeKTPOIMHAMHKA 58
1 DNIEKTPUUYECKOE TIOJIC. 12
2 3aKOHBI TOCTOSTHHOTO TOKA. 14
3 DNIEKTPUYECKHI TOK B pa3JIMUHBIX cpeax. 10
4 MaruuTHoE 1oJe. 11
5 SIBieHMe HNEKTPOMArHUTHON MHTYKITHH. 11
v KoJsiebanusi u BOJIHBI 26
1 KonebaTenbHbie 1 BOJTHOBBIE MEXaHUYECKUE MTPOIIECCHI. 6
2 DNeKTPOMArHUTHHIE KOJICOAHMUS. 14
3 DNEeKTPOMArHUTHBIC BOJHBI. 6
V Onrtuka 16
1 [Ipupona ceera 4
2 BonnoBas onTrka 12
VI KBanroBas ¢pusuka 16
1 CBeToBbBIC KBAHTHI. 13
2 du3uka aToma 5
3 du3nka aTOMHOTO S7pa 12
Hroro 3a kypc 184




Conepxanue y4eOHO TUCHUILVINHBI QU3HKA

HaumenoBanne pa3genos | CopepixaHue yueOHOro MaTepHaJja, 1a0opaTopHble padoThl U MPAKTHYECKHE 3aHATHS, CAMOCTOSITeJIbHAs OBLeM 4acoB YposeHb
U TeM pabora o0yualonuxcs, KypcoBasi padora (IIpoeKr) O0CBOEHMS
1 2 3 4
1 @usnka — QyHIaMEHTaIbHAs HayKa O IIPUPOJE. 5
EcrecTBeHHO-HAY4HBIH METO/1 IO3HAHUS, €r0 BO3MOKHOCTH ¥ I'PaHUIIBI IPUMEHHMOCTH.
2 DKCHeprMEHT U Teopusl B IIpoLiecce ITO3HaHUs Npupoisl. MoaenupoBanne GU3NYECKHX SBICHUIN U 5
Beeoenue npoueccoB. PoJib SKCIIepUMEHTa ¥ TEOPUH B IIpoLiecce MO3HAHMSI IPUPOJIBL. 2
3 ®usnueckas BennuuHa. [lorpemHocTn U3MepeHUi GU3NYECKUX BEINYUH. 2
4 ®uznueckue 3aKoHbl. [ paHUIBI IPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [ToHsATHE O HU3NUecKon 5
KapTuHe Mupa. 3Hauenue ¢pusuku npu ocsoenun npodeccuii CI10 u cnenmansrocted CIIO.
1.Mexanuxka 38
Tema 1.1 111 Mexannyeckoe aeuxenue. [lepememenue. [Iyts. CkopocTs. PaBHOMEpHOE 2
Kunemarnka o IpSMOJIMHEHHOE JABIDKEHHE. Y CKOPEHHE.
112 PaBHOTIEpEeMEHHOE IPSMOTHHEHHOE TBUKCHUE. 2
1.1.3 CBoOonHoe najeHue. JIBmkeHne Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY. 16 2
114 PaBHOMEpHOE BIKEHUE 10 OKPY)KHOCTU. Bpawamensroe osusicenue npu pabome cmaHkos. 2,3
115 Buowl mexanuueckoeo osudicenus npu pabome cmankos 3
KonTpouabHnas padora no treme «KuHematuka 1 2
Tema 1.2. 121 [TepBsiii 3akoH HploTOHA. 2
JAunamuka 129 Cuna. Macca. Imnynbc. Bropoii 3akon HeroTona. OCHOBHOM 3aKOH KIacCHUYECKON AMHAMUKH. CHITBI 2
o B MeXaHuKe. Ponb cunvl mpenusi npu pabome CmMankoa. 11
1.2.3 Tpernii 3akon Herotona. 2
124 3aKoH BceMHUpHOTO TAToTeHus. ['paButanmonHoe noie. Cuna tshxect. Bec. CriocoObl n3MepeHust 5
MAacchl Tell.
JlaGopaTopHbie padoThI:
1. HccnenoBaHue OBMKEHUS TeJIa 1OJ] ICHCTBHEM ITOCTOSIHHOM CHIIBI. 2
2. V3ydyeHme ocoOSHHOCTEH CHIBI TPEHHS (CKOIBKEHUS).
Kontpoasnas padora no Teme «/IlnuHamuka 1 2
Tema 1.3 1.3.1 3aKOH COXpaHEHH HMITyNbca. PeakTuBHOE JBHKEHHE. 2
3aKoHbl coxpaHeHus B 1.3.2 Pa6ora cribl. PaboTta moTeHIIHaNBHBIX CHII. MOIITHOCTB. 2
MexXaHHKe.
133 Oneprus. Kunernueckas sneprus. [loteHnuanbpaas sHeprusi. 3aKOH COXPAHEHMST MEXaHIMYECKOH 2 2
SHEPTHUH.
134 IIpumeHeHNe 3aKOHOB COXPAHEHHUS. 3
JlaGopaTopHbie padoThI:
M3ydenue 3akoHa COXpaHEHHs] UMITYJIbCA.
CoxpaHeHHe MEXaHU4ECKON SHEPTUH MPH JIBMXKESHHUH TeJa MOJI IeHCTBHEM CHIT TSDKECTH 5

W yIpYrocTH.
CpaBHeHne paboThI CHIIBI C ©I3MEHEHHEM KMHETHYECKOH YHEPTHH Tela.
M3yuyeHne 3aKOHOB COXpaHEHUsI Ha IPUMEpE yJapa MapoB M OITMCTHYECKOr0 MasTHHKA.

aghrwnPE




KoHTposabHas pa6ora no teMe «3aKOHBI COXpaHEHHUS B MEXaHUKE) 1
IIpumepHasi TeMATHKA BHeayAMTOPHOIl cCaMOCTOSITEIbHON padoThI:
* 'aymuneo INanumneit — ocHOBaTENb TOYHOTO €CTECTBO3HAHHUS.
* 3aKOHBI COXPAaHEHHS B MEXaHHUKE.
* 3uavyenue oTKphITHI [anumes. 17
* Mcaak HploTOH — co3nareins KilacCHuecKoi (Ghru3uK.
* Jleonapno na BuHun — y4eHbId 1 M300peTaTessb.
» Cusbl TpeHUsL.
2.Monexynapnas gusuxa 28
Tema 2.1 OCHOBHBIE TIOJI0XKEHUS MOJIEKYJIIPHO-KUHETHYECKOI Teopuu. Pazmeps! 1 Macca MONEKyJ U aTOMOB.
OcnoBbl MKT. 211 BpoyHoBckoe nBmkenue. Auddys3us. Cuibl u 9HEPTus MEKMOJICKYIIPHOTO B3aNMOICHCTBHA.
YpaBHenue MeHaeneeBa CrpoeHne 1a3000pa3HbIX, )KUAKHUX U TBEpAbIX Tel. CKOPOCTH IBMKCHHMS MOJICKYT U HX U3MEPCHUE.
— Knaneiipona. 21.2 Wneansuerii ra3. anenne raza. OCHOBHOE ypaBHEHHE MOJCKYIAPHO-KHHETHYECKONH TECOPHH Ta30B. 7
H3zonpoueccol. o Temneparypa u ee usMepeHue. ['a30Bble 3aKOHBI.
213 AOGCOIOTHBIN HyJIb TeMIIepaTypsl. TepMoaHaAMUYecKasl IIKajla TEMIIepaTypsl. Y paBHEHHUE
COCTOSIHMS MJI€aIbHOTO ra3a. MouisipHast ra3oBasi HOCTOSIHHASL.
KonTpouabnas pa6ora no teme «OcHoBbel MKT» 1
Tema 2.2 291 OCHOBHBIE TIOHATHS U ONpeesieHUa. BHYTpeHH: 3Heprusl CUCTeMbl. BHYTpeHHS 3HEpTus
OcHOBBI TEpMOIUHAMUKH | uyieasibHOro raza. Pabora u Temiora kak GpopMbl epeaayy JHEprHu.
299 TemmoeMKocTb. Y ienbHas TEIUIOEMKOCTh. Y paBHEHHE TeIoBoro 6ananca. Ilepsoe
Hayajuo TepMOAMHAMUKH. AMabaTHBIN Ipolecc. 9
IIpuHumn qefdcTBUS TEMIOBOW MAlIUHBI.
223 KIIJ] TemmoBoro nsurarens. Bropoe Hayano tepmoanHaMuky. TepMoarHaMudecKas ImKana
Temneparyp. XonoauabHele MamuHbl. TemnoBsle apurareny. OxpaHa IpHPOJIBL.
KonTposbHas padora no reMe «OCHOBBI TEPMOJTUHAMUKI 1
Tema 2.3 CaoiicTBa napos. Vcnapenue u KoHeHcalus. HacbImeHHbIi map u ero cBoicTBa. AGCONIIOTHAS U
CpoiicTBa rasos, 231 OTHOCHTEIIbHAs! BIAXKHOCTh Bo3ayxa. Touka pockl. Kunenue. 3aBUCHMOCTD TeMIIepaTyphl KUIICHHUS OT
JKHIKOCTEl 1 TBepabIX Jasyienus. IleperpeTslil map u ero NCNONb30BaHUE B TEXHUKE.
TeJ CpoiicTBa KMAKOCTeH. XapaKTepHUCTHKA KHUIKOTO COCTOSIHUSA BemecTa. [loBepXHOCTHBIH cioit
232 JKUIKOCTH. DHEPIys MOBEPXHOCTHOTO CJI04. SIBJICHUS Ha TpaHMIIe )KUIAKOCTH C TBEPIBIM TEJIOM. 3
Kanwuisipasle siBnenuns. Kanuaiapuas degexmockonus
CpoiicTBa TBepabIX TeJl. XapaKTepUCTHKa TBEPAOTO COCTOSHHA BEIIeCTBa. YTIPYyrHe CBOMCTBa
232 TBepbIX Tel. 3akoH ['yka. MexaHndeckne CBOMCTBA TBEPBIX TeJl. TeIIoBoe pacIupeHne TBEPAbIX
Tel U kuaKocTeil. [lnapienune u KpucTain3anus.
Jlabopamopnwie pabomot:
M3mepeHne BIa)XHOCTH BO3IyXa.
M3MmepeHne MoBEepXHOCTHOTO HATSKEHUS KUIKOCTH. 6

ok wnpE

HaGumonenue nporecca KpUCTAIH3AINH

N3ydenune neopmManiil pacTsKEHHUS.

W3yueHune TemIoBOro pacuIupeHus TBEPAbIX TEl.
M3yueHne ocoOEHHOCTEH TEIIOBOTO PaCHINPEHHsI BOJIBI.




KonTpoabHas padora no treme «CBoICTBa ra3oB, >KMJIKOCTEH U TBEPABIX TED)

IIpumepHas TeMaTHKAa BHEAYANTOPHOH caMOCTOATEIbHOI padoThI:

* Bausinue nedexroB Ha pusnyeckre CBOMCTBa KPUCTAILIOB.

* JKunxue kpucTanisl.

* KoHCTpyKIIMOHHAS TPOYHOCTH MaTepualla U e CBsI3b CO CTPYKTYPOH.

* MeTtoas! onpeeneHns II0THOCTH.

* Mosneky sIpHO-KHHETHIECKas TEOPUS HICANbHBIX Ta30B.

* [IpuMeHeHNE XKUIKUX KPUCTAIIOB B IPOMBIIUICHHOCTH.

* [IpoGeMbl 5KOJIOTHH, CBSI3aHHBIE C UCIIOIb30BaHUEM TETIIOBBIX MAIIHH.
* PeakTuBHBIC IBUTATENIN ¥ OCHOBBI PAOOTHI TEIIIOBOM MAIIMHEL.

» OU3UYECKHe CBOMICTBAa aTMOCHEPHI.

20

3.9nekmpoounamuxa

58

Tema 3.1
DJIeKTpHYEeCcKoe MoJIe.

3.1.1 DneKkTpuuecKue 3apsbl. 3aKOH coXpaHeHus 3apsiaa. 3akon Kymona.

3.1.2 DnexTpuueckoe noje. HampspkeHHOCTh 2JeKTpUYecKoro nodis. [IpuHIun cynepno3uiuy nose.

Pabota cun anextpoctarudeckoro mosst. [Toternuan. Pa3HocTh MOTEHIIMATOB. DKBUIIOTEHIIUATBHEIE
3.1.3 noBepxHOCTU. CBA3h MEXKY HAMPSHKEHHOCTHIO M PA3HOCTHIO
MOTEHIIMAJIOB 3JIEKTPUYECKOTO MOJIS.

Jusnextpuku B anekTpuueckom nose. [lonsgpuszanus quanekTpukoB. [I[poBoIHUKYN B AIEKTPUUECKOM
oJe.

3.14

Konnencaropst. CoefHHEHHE KOHICHCATOPOB B GaTtapero. DHEPrust 3apsHKCHHOTO KOHICHCATOPA.

3.15
OHeprust IMEKTPUIECKOT0 OIS
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KonTpoJsbHas pabora no teme «DJIEKTPUUECKOE MOJIE»

Tema 3.2
3aKoHBI MOCTOSTHHOTO
TOKA

YcnoBus, He0OXOIUMBIE TSI BOSHUKHOBEHUS H TOICPKaHUS AJIEKTpHIecKoro Toka. Criia Toka u
IUIOTHOCTB TOKa. 3akoH OMa 1t ygacTka menu 6e3 3J]C. 3aBHCUMOCTH IEKTPHYECKOTO

3.21 COTIPOTHBIICHUS OT MaTepHala, JUIMHBI ¥ IUIOIMIA N MTOTIEPEYHOT0 CEUCHHUS IIPOBOTHIKA. 3aBHCUMOCTh
AIEKTPUYECKOTO COMTPOTHBIICHHS

MIPOBOJHHUKOB OT TEMIIEPATYPHI.

3.2.2 o
CoenuHeHNe NCTOYHUKOB JIEKTPUYECKON SHEPTUH B OaTapero.

3J'IeKTpO,I[BI/I)KyH.[a$[ CHJIa ICTOYHHKA ToKa. 3akoH OMa JJIA IIOJIHOM OCIIN. COGZ[I/IHCHI/IG MPOBOAHUKOB.

3.23 3akoH [xoyns—IJlenma. Pabota 1 MOITHOCTH IEKTPHYECKOTO TOKA.

Jlabopamopnwie pabomot:

N3yuyenue 3axona OMa AJ1s TOTHOM TIETH.

Onpenenenrie kodhHUIMEHTA TIOJIE3HOTO JEHCTBUS SIEKTPUIECKOTO YaitHHKA.
OnpezneneHne TeMIIEpaTypsl HUTH JIAMITBI HAKAJTHMBAHMS.

Omnpenenennie DJC v BHyTpEHHETO CONMPOTUBICHUS HCTOYHHUKA HAMTPSHKCHHUS.

g E

I/Iayqune 3akoHa OMa JJIA y4acCTKa [CH, TOCIEA0BATEIILbHOT'O U MApajICJIbHOT0 COCTMHECHUA ITPOBOJHUKOB.

KOHTpOJIbHaH padora mo Teme «3aKOHBI TOCTOSIHHOTO TOKa»

Tema 3.3

3.3.1 | DnekTpuuecKuii TOK B METaILIaX.




DJIeKTPUUYECKU TOK B 332 ITonynpoBoaHUKHU. CobcTBeHHas u [IpUMECHAs TIPOBOJTUMOCTH MTOJIYIIPOBOTHUKOB. 5
PA3JIHYHBIX Cpefax o ITosrynnpoBOAHUKOBBIN TUOL.
3.3.3 DneKTpuuecKuil TOK B BAKyyMe. 2
33.4 DneKTpuuecKuil TOK B KUAKOCTSIX. DICKTPOIIU3. 23
o 3axonsl Dapages. [Ipumenenue s1ekmponusa '
3.35 DnexTpudecKknil TOK B ra3ax. [lma3zma. 2
KoHTpoabHas padoTa no teMe «OJIEKTPUUECKUN TOK B PA3IMIHBIX CPEIAX) 1 2
Tema 3.4 34.1 BexTop MHIYKIIMY MarHUTHOTO MOJIS.
MaruuTHoe noJie v IvR—
342 JlelicTBue MarHMTHOTO TMOJS HAa TPSMOJMHEHHBIM TNPOBOJHMK C TOKOM. 3akoH Amiepa. 2
BsanmopetictBre TokoB. PaboTa 1o nepeMerieHnio NpoBOJHNKA C TOKOM B MATHUTHOM TIOJIE. 10
343 JleiicTBHe MarHUTHOTO TOJIA Ha ABWOKymuiics 3apsa. Cuna Jlopenma. Onpenenenne yaeapHOTo 2
3apsia. Y CKOPUTENH 3apsHKCHHBIX YaCTHIL.
3.4.4 MarHuTHBIC CBOMCTBa BemecTBa. MacHummasn 0egheKmockonus 2,3
KonTposbHas pabora no teme «MarHuTHOE IOJIE» 1 2
Tema 3.5 35.1 MarHuTHBI DOTOK. 2
DJIEKTPOMATHMTHASA 3.5.2 DNEeKTpOMAarHUTHAs] HHAYKITUS. 9 2
HHAYKIUA 3.5.3 Buxpesoe anexrpuyeckoe none. CamMonHAyKIUsl. DOHEPrUsi MArHUTHOTO TIOJIS. 2
Jabopamopuvie pabomut: 1
1. M3ydenue sBICHHA 3JICKTPOMATHUTHON MHIYKIIIH.
KonTposabHas pa6ora no reme «IJIEKTPOMarHUTHas HHAYKLHSD) 1 2
IIpumepHas TeMaTHKAa BHeAyANTOPHOI caMOCTOATEIbHOI padoThl:
* BeCKOHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.
* Byl a5ieKTpruecKuX pa3psioB. DIEKTPHUYECKHE pa3psiabl Ha CITyKOe uesioBeKa.
* Kpuoanexkrponuka (MUKPOJIEKTPOHUKA U XOJION).
* MarHuTHbIe U3MepeHus (IPUHIHUIIBI IOCTPOEHUS TPHOOPOB, CIIOCOOB! H3MEPEHHS
MarHUTHOTO NOTOKA, MAarHUTHON MHIYKIINN).
* Hukomna Tecna: *u3Hb U HEOOBIUATHBIC OTKPHITHS. 23
* OTKpBITHE ¥ IPUMEHEHHE BHICOKOTEMITEPATYPHOH CBEPXIIPOBOJUMOCTH.
* [lepeMeHHBI 37IEKTPUIECKUI TOK U €r0 IPUMEHEHHE.
* [Ipupona dpeppomaraeTnzma.
[Ipe30amexTpruecknit 3 PeKT ero npuMeHeHune.
* YCcKOpUTENH 3apsKEHHBIX YacTHIL.
4.Konebanusa u 6ot 26
Tema 4.1 MexaHuueckue Mexanudeckue koJjiedanusi. KonebartensHoe nBrmxeHue. ['apMoHUUEcKre KoneOaHusl.
KO0J1e0aHUs ¥ BOJHBI 411 CBo0o1HBIE MeXaHIMYECKUE KoteOanus. JIMHeHbIe MeXaHMYeCKIe KOIeOaTeNbHbIe CHCTEMBI. 5
o [IpeBpaiienne >HEPTUHN TP KoJIeOaTeT-HOM IBIKEHNH. CBOOOIHBIE 3aTyXarOIINe MEXaHUIECKHE
KosiebaHus. BeIHyX/IeHHbIE MEXaHNIeCKHe KoJIeOaHus. 4
Ynpyrue BoJsnsbl. [Tonepeunsie U NpoaOJIbHbBIE BOJIHBL. XapaKTEPUCTUKHU BOJHBL. Y PaBHEHUE
41.2 tockoi Oerymeit BomHbl. HTepdepentus BonH. [Torarue o nudpakunu BOTH. 3ByKOBBIE BOJHEIL. 2,3

YIbTpa3sByK U €ro npuMeHeHue. JJonycmumulii ypogeHs wyma. Yismpaseykosas deghekmockonus.
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JlabopamopHnuie pabomul:
1. M3ydenue 3aBUCHMOCTH IepHoJia KoJieOaHUH HUTSHOTO (WM MPYKUHHOTO) MasiTHUKA
OT JJTMHBI HATH (WM MacChl Ipy3a).

KontpoasHnas padora mo Teme «MexaHUIeCKHe KOJICOAHHS U BOJTHEBD)

Tema 4.2
DJIeKTPOMATHHTHBIE
KoJ1e0aHus

CB0oOOHBIE 3JIEKTpOMarHuTHEIE Kojiebanus. [IpeBparieHue sHepruu B kojeOaTenbHOM KOHTYpE.
421 3aTyxarolue 3JIeKTPOMarHUTHBIE KoJeOaHus. | 'eHepaTop He3aTyXaroIuX 3JIeKTPOMAarHUTHBIX
KosieOaHni. BEIHYX/ICHHBIE 2TEKTPHIECKUE KOJICOaHMS.

Ilepemennslii TOk. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE CONPOTUBIICHUS
422 MIEPEMEHHOTO TOKa. 3akoH OMa /IS SIeKTPHUUECKON e IEpEMEHHOTo ToKa. PaboTa M MOIIHOCTh
MIEPEMEHHOTO TOKa.

I'eneparopsr Toka. TparchopmaTopsl. Toku BeICOKOH 9acTOTHL. [lomyueHne, nepenada u
pacrpeseneHne 3JIeKTPO3HEPTHH.

423

12

Jlabopamopnwie pabomot:
1. I/IHJIyKTI/IBHI)Ie U EMKOCTHOE€ COIIPOTHUBJICHUA B LICTIN IEPEMCHHOT'O TOKa

KonTposabHas padoTa no teMe «OJIEKTPOMArHUTHBIC KOIECOAHMUS»

Tema 4.3
DJIeKTPOMarHuTHbIEe
BOJIHBI

371 DJIeKTPOMArHUTHOE TI0JIE KaK 0COOBIN BHJ MaTEPHH.
o DOnexTpoMarauTHBIE BOTHEL. BuOpaTop ['epria. OTKpBITHINA KOIeOaTeNbHBIA KOHTYP.

M3o6perenue panno A. C. [TomossiM. [loratue o pagrocss3u. [IpuMeHeHNE 3TIEKTPOMAaTHUTHBIX
BOJIH.

3.7.2 [TpuHIMIIBI paJUOCBS3H U TEIEBUICHUS.

KonTposabHas pa6ora no reme «IJIEKTPOMArHUTHBIE BOJTHBI»

IIpumepHas TeMaTHKAa BHeAyANTOPHOI caMOCTOATEIbHOI padoThl:
» Anexcanap Crenanosuy I1onoB — pycckuil ydeHsIH, H300peTaTes paguo.
* AHI)TepHaTI/IBHaSI OHCPIrCTUKA.

* ACUHXPOHHBIH TBUTATEIb.

* Mcnionb30BaHKE 3JEKTPO3HEPTUU B TPAHCIIOPTE.

* [Ipou3BoaCTBO, Epeiaua U UCHOIb30BAHUE MIEKTPOIHEPTUH.

* Pa3Butue cpencTs CB3HU U Pagyo.

* CoBpeMeHHasl CITyTHUKOBAs CBS3b.

* COBpEMEHHBIE CPEJICTBA CBA3H.

* Tpanchopmaropsl.

* VIiipTpa3ByK (M0Jy4eHNe, CBOMCTBA, IPUMEHEHHE).

* Ou3ukKa ¥ My3bIKa.

e [IIkana OJICKTPOMArdHMTHBIX BOJIH.

20

5.0nmuxa

16

Tema 5.1
IIpupona cBera

511 CKOPOCTB PacIpOCTpaHEHUs CBETA. 3aKOHBI OTPaXKEHUsI U IpenoMiieHHs cBeTa. [lonHoe oTpakeHue.

5.1.2 JIunzel. ['na3 kak ontudeckas cucreMa. OnTudeckne mpuOOpEI.

Jlabopamopnuvie pabomot
1. W3ydeHue n300pakeHUs MPEIMETOB B TOHKOW JIMH3E.

11



Kontpoabsnas pa6ora no teme «IIpupona cera» 1 2
Tema 5.2 Wurepdepenuns ceera. KorepeHTHOCTH CBETOBBIX J1yueil. MHTEphepeHIus B TOHKHUX IUICHKaX.
BoaHoBBIE CBOiicTBA 51.1 Ionock! paBHoit Tonmubel. Konbiia HetotoHa. Humeppepenyus ons onpedenenus kauecmea 2,3
cBeTa 00pabomru ROBEPXHOCMIL.
512 Jdudpaknus ceera. ludpakuus Ha meiau B napaiedabHbIX dydax. JudpakunonHas pemierka. 5
o Ionsitue o ronorpaduu.
513 [onsipuzanus nonepeuHsIx BoJH. [lonspusanns cBera. J[BoiiHoe mydenpenomienue. [lonsponnpr. 9 23
Hsmepenue mexanuueckux HanpajiceHuti 8 0emaisx. '
514 Hucnepcus cBera. Bunsl ciektpoB. CriekTpbl ucryckanus. CreKTphl MOTJIOMIECHHS. 2
515 YaerpaduoneroBoe u nHpakpacHOe M3IydeHN. PeHTreHoBCKHe mydn. X mpupoaa i cBoiicTBa. 23
Penmeenosckas degpexkmockonus '
Jlabopamopnuvie padomoi
1. H3ydenue unTeppepeHINH U JU(PAKLUK CBETA. 2
2. T'pamynpoBka CIIEKTPOCKOINA U ONpEeSICHNE JUIMHBI BOJIHBI CHEKTPaJIbHBIX JTHHUM.
KontpoabHast pa6ora no teme «BoJHOBBIC CBOIICTBA CBETa» 1 2
IIpumepHasi TeMaTHKA BHeayJAMTOPHOIl CAMOCTOSITETbHON PaGoThI:
* ['onorpadus u ee MpUMEHEHHE.
 Iudpakius B HaIICH JKA3HU. 15
» OnTHyecKue SBJICHNS B IPUPOJIE.
* CBeT — 3JIEKTPOMArHUTHAas BOJIHA.
» Ou3nyeckue CBOHCTBA aTMOC(EPHI.
6.91emenmul K6aHmMoO8oU huzuxu 16
Tema 6.1 6.1.1 KBanToBas runoresa Ilnanka. @oTOHEI. 2
KBanToBas ontnka
6.1.2 Brewnuii portosnexrpudeckuit apdexr. Buyrpenuuit poroaddexr. 12 2
6.1.3 Tumbl poTosmeMeHTOB. TexnuuecKkue yCmpoucmea, OCHOBAHHbIE HA UCNOIb308AHUU omoddpexma. 2,3
KonTpoabHas pa6ora no reme «KBaHTOBas ONTHKA» 1 2
Tema 6.2 6.2.1 Pa3BuTHe B3IJIJ0B Ha CTPOCHHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOJOPO/a. 2
®usuka aTomMa 5
6.2.2 SAnepnas mogens atroma. OnwiTh J. Pesepdopaa. Monens atoma 2
Bogopoja no H. bopy. KBautoBble reHepatopsl.
Tema 6.3 6.3.1 EcrecTBeHHas paioakKTHBHOCTh. 3aKOH paJIMOaKTHBHOTO paciia/ia. 2
Du3uKa AaTOMHOIO sIAPa
6.3.2 Crioco0b1 HaOMIOACHNS M PETUCTPALINH 3apsHKCHHBIX JacThil. D¢ dexT BaBuiaosa — 2
YepeHkoBa.
6.3.4 Ctpoenne aTOMHOTO sijipa. JlehekT Macchl, SHEPTHsI CBSI3U U YCTOMYHUBOCTD 11 2
ATOMHBIX SIIEp.
635 SnepHble peakiyy. MckyccTBeHHas paanoakTUBHOCTS. Jlenenue Tsoxenbix suep. Llennas snepHas 2
peakuyst. Yipaisemas IerHast peakiys. SnepHslii peakrop.
6.3.6 Ionyuenue paduoaxmuHvix U30Mono8 u ux npumererue. bruonormyeckoe JeHCTBHE paMOAKTHBHBIX 23

HSHy‘{CHHﬁ. 3H€M€HTapHBIG HaCTULEI.
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KonTponbHasi paboTa mo TeMe «ATOM U aTOMHOE SIPO» 1
IIpuMepHasi TeMaTHKA BHeayJUTOPHOI CaMOCTOAITEJIbLHON PadoThI:

* Urops BacunbeBnu KypuaToB — (u3MK, OpraHu3aTOp aTOMHOH HayKH Y TEXHHUKH.

+ Jla3epHble TEXHOJIOTUU U UX UCIIOJIB30BaHHE. 20

* YpaBisieMblii TEpMOSACPHBIN CUHTES.
e @OTODIIEMEHTEL.
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XapaKTepuCTHKA OCHOBHBIX BH/I0B YUeOHOMH AeSITeIbHOCTH CTYACHTOB

Conep:xxanue XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH CTYJA€HTOB (Ha

o0y4eHus1 YPOBHe YueOHBIX AelicTBH)

BBenenue 1. VYMmeHus mocTaHOBKH IENEH JACSITSIBHOCTH, IJIAHUPOBAHUS COOCTBEHHOM
NEeSATEIbHOCTH JUJISl JIOCTHIKEHHSI TOCTaBJICHHBIX LIENeH, MpeIBUJICHUS
BO3MOXHBIX PE3yJbTaTOB 3TUX JICHUCTBUM, OpraHU3alUl CAMOKOHTPOJIS
Y OLICHKU IMOJYyYECHHBIX PE3YJIbTATOB.

2. Pa3ButHe CIIoOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBIC/IH, JIOTHYECKH
000CHOBBIBaTh CBOIO TOYKY 3pEHUS, BOCIPHHHMATh M aHAIH3UPOBATH
MHEHHS COOECETHUKOB, ITPU3HABas MpaBO APYroro 4ejioBeKa Ha HWHOE
MHEHHE.

3. IlpomsBenenue uzMepeHHs (U3UYCCKUX BEIUYMH W OIICHKA T'PAHMIIBI
MIOIPEIIHOCTEN U3MEPEHUN.

4. TlpexncraBieHue TpaHUIIBI MOTPEIIHOCTEH W3MEPEHHUM MPU MOCTPOSCHUHU
rpauKoB.

5. YMeHnue BBICKa3bIBAThL THIIOTE3LI I OOBSICHEHUS HAOIOJaeMBbIX
SIBJICHUM.

6. YMeHue mpemyiaraTh MOJICIU SBJICHUM.

7. YxkazaHue TpaHul] IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.

8. H3noxeHHe OCHOBHBIX IOJOKEHUN COBPEMEHHON HAY4YHON KapTHUHBI
Mupa.

9. IlpuBeneHue MpUMEpPOB BIMSHHUS OTKPBITHH B (PU3HKE HAa TIpOrpecc B
TEXHUKE U TEXHOJIOTUH NMPOU3BOICTBA.

10. Mcnonb3oBanue MHTepHETA /1J1s1 TOMCKA HH(POPMAITUH.

MexaHuka

KunemaTuka 1. TlpeacraBneHne MEXaHUYECKOTO ABUKCHUS T€JIa YPAaBHEHUSIMHU
3aBUCUMOCTH KOOPJAMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHMU.

2. TlpencraBiieHre MEXaHHMUYECKOTO JIBH)KCHHS Tella TpadukaMu
3aBUCUMOCTH KOOPJAMHAT U MPOEKIUMEN CKOPOCTH OT BPEMEHHU.

3. Ompenenenue KOOPAUHAT MIPONUICHHOTO yTH, CKOPOCTH U YCKOPEHUS
Tesa mo rpagukaM 3aBUCUMOCTH KOOPJUHAT U MPOEKIUNA CKOPOCTH OT
BPEMEHH.

4. Onmnpenenenre KOOpAUHAT MPOUIEHHOTO MTyTH, CKOPOCTH U YCKOPEHUS
TeJa MO YPaBHEHUSIM 3aBUCHMOCTH KOOPJIMHAT U MIPOEKIUI CKOPOCTU OT
BPEMEHH.

5. TlpoBeneHue CpaBHUTENHHOTO aHATN3a PABHOMEPHOTO U
PaBHONIEPEMEHHOTO IBUKEHHIA.

6. VYkazaHue UCTOIb30BaHUS MOCTYMATEIHHOTO U BPALIATEILHOTO
JIBIDKCHUHU B TEXHUKE.

7. TlpuoOpeteHue ombiTa pabOTHI B TPYIITIE C BHITOIHEHUEM PA3TUIHBIX
COLIMAJIBHBIX POJIEH.

8. Pa3paboTka BO3MOKHOI CHUCTEMBI JEHUCTBHUI U KOHCTPYKIIUHU ISt
AKCIIEPUMEHTAILHOTO OIPEIeNICHNUS KHHEMAaTUYECKUX BEITUYHH.

9. TlpexncraBnenue nHGOPMAIUU O BUJAX JBUKCHUS B BUJIE TAOIHIIHI

3akonbl coxpanenusi | 1. IlpumeHeHMe 3aKk0Ha COXpaHEHHSI UMITYJIbCA JJI BHIYUCICHUS
W3MEHEHUN CKOPOCTEH Te MpH UX B3aUMOJICUCTBUSX.

2. V3mepenue pabOTHI CHIT 1 U3MEHEHUE KHHETHYECKOW SHEPTHH TeJa.

3. Beruucnenue paboThI CHII U U3MEHEHUS KWHETHUECKON SHEPTUHU Tea.

4. BpluucieHue NOTCHIIMAILHON YHEPTUU TEJ B TPABUTAIIMOHHOM TIOJIE.

5. Ompenenenue NOTEHIIUAIBHON SHEPTUU YIIPYTO 1eHOPMUPOBAHHOTO
TeJa Mo U3BECTHOM JAedOopMaliK U )KECTKOCTH TeJa.

6. IlpumeHeHue 3aKOHA COXpaHEHUS] MEXaHUYECKOM YHEPTUU MPU pacueTax
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PE3yNIbTaTOB B3aUMOICUCTBUMN TEJ IPaBUTALIMOHHBIMU CHJIAMU M CUJIaMU
YIPYTOCTH.
7. VYxazaHue TpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHUKHU.
8. VYkazanue y4eOHBIX JUCHUIUIMH, IPH U3YYEHUH KOTOPBIX UCHOIB3YIOTCS
3aKOHBI COXPaHEHUs
OcHOBBI MOJIEKYJIAPHOI GU3HMKH M TEPMOIUHAMHUKHU
OcHoBBI 1. BeinonHeHue 3KCIEPUMEHTOB, CIYXKALUX A1 000CHOBAaHUS
MOJIEKYJISIPHOM 2. MonekysipHo-kuHeTndeckoit reopun (MKT).
KMHeTHYeCKOH 3. Pemienue 3a1a4 ¢ npuMEHEHNEM OCHOBHOT'O YPaBHEHMSI MOJIEKYJISIPHO-
TeopHH. KMHETUYECKOM TEOpUH I'a30B.
NneanbHblii ra3 4. OrmpeneneHue napaMeTpoB BEIECTBA B Fa3000pa3HOM COCTOSHUM Ha
OCHOBAaHUM YpaBHEHUS COCTOSIHUSI UJICAJIBHOTO Ta3a.
5. Ompeznenenue napaMeTpoB BelIeCTBa B ra3000pa3HOM COCTOSIHUU U
MPOUCXOIAIIMX MpoLeccoB 1o rpadukam 3asucumoctd p (T), V (T), p
(V).
6. DOxkcnepumenrtansHoe uccnenoanue 3apucumoctu p (T), V (T), p (V).
7. llpencraBnenue B BUAE rpauKoB U30XOPHOTO, H300apHOTO U
M30TEPMHUUYECKOTO MPOIECCOB.
8. Brruucnenue cpegHeil KHHETHUYECKON YHEPTHH TEIUIOBOTO JIBHKEHUS
MOJIEKYJI 110 U3BECTHOM TeMIepaType BeLlecTBa.
9. Bpicka3bpiBaHHe TUNIOTE3 ISl OOBSICHEHUS HAOII01aEMBIX SIBJICHHM.
10. Yka3anue rpaHul] IPIMEHUMOCTH MOJICIH «UJCaTbHBIN Ta3» U 3aKOHOB
MKT
OcHoBBI 1. WM3mepeHue koinyecTBa TEIJIOTHI B IIPOLIECCaX TEILIONEPEIadH.
TePMOIMHAMMKH 2. Pacuyer xonmyecTBa TEIUIOTHI, HEOOXOJUMOTIO JUIsl OCYILECTBICHUS
3aJJaHHOTO Mpolecca ¢ Terionepenaydeii. Pacuer nsmenenus
BHYTpPEHHEH 3HEepruu Tei, paboThl U MePEeIaHHOTO KOJIMYECTBA TETJIOThI
C MCIIOJIb30BAaHUEM I1EPBOr0 3aKOHA TEPMOIMHAMUKHU.
3. Pacuer paboThbl, coBepIIEHHO ra3oMm, 1o rpaduky 3aBucumoctu p (V).
4. Boruncienue paboThI Ta3a, COBEPIICHHON MPH H3MEHEHUH COCTOSIHUS 110
3aMKHYTOMY IIUKITY.
5. Beruucnenne KIII mpu coBepiiieHnu ra3om paboThI B IpoIieccax
W3MEHEHMsSI COCTOSIHUS TI0 3aMKHYTOMY LIMKITY.
6. OObscHEHHE MPUHIUIIOB ACHCTBHUS TEIUIOBBIX MAIIHH.
7. JlemoHcTpauus poiu (PM3MKU B CO3JIaHUU U COBEPILICHCTBOBAHUU
TEIJIOBBIX JBUTATENEH.
8. U3noxxeHHe CyTH 3KOJIOTHYECKHX Mpo0iIeM, 00YCIOBIEHHBIX paboTOM
TEIUIOBBIX JBUTATENEH U MPEJIOKEHHE MYTH UX PELICHHUS.
9. Vka3aHue rpaHui NPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKH.
10. YMeHune BeCTH AMAJIOT, BBICTYIIMBATh MHEHHE OIMIOHEHTA, y4acTBOBATh
B JIMCKYCCHHU, OTKPBITO BBIPAXXaTh U OTCTAaUBaTh CBOIO TOUKY 3PEHUS.
11. Vka3anue yueOHBIX AUCLMILINH, IPH U3YYEHUH KOTOPHIX UCHOJB3YIOT
yueOHbIi MaTepuasl «OCHOBBI TEPMOAMHAMUKIY
CgoiicTBa napos, 1. H3mepeHue BIaXHOCTH BO3TyXa.
JKUKOCTeEIA, 2. Pacuer xonmuyecTBa TEIUIOTHI, HEOOXOAMMOTO JUIS OCYILECTBICHUS
TBEPAbIX TeJ rpoliecca rnepexoja BemecTBa U3 0JJHOT0 arperaTHOro COCTOSIHUS B
Ipyroe.
3. DKCIeprUMEeHTAIbHOE UCCIIEIOBAaHHUE TETNIOBBIX CBOWCTB BEIIIECTBA.
4. TlpuBeneHue MpUMepOB KaMIIISPHBIX SIBICHUH B OBITY, IPUPOJIE,
TEXHUKE.
5. MHccrnenoBanne MEXaHUYECKUX CBOMCTB TBEPJBIX TEIN.
6. Ipumenenne GpU3MUECKUX MOHATHI U 3aKOHOB B YIeOHOM MaTepuae
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po¢eCCHOHATIBHOTO XapaKTepa.
Hcnonb3oBanue MHTEpHETA U1 TOMCKA HHPOPMALIUU O pa3paboTKax
IIPUMEHEHMSIX COBPEMEHHBIX TBEPbIX U aMOP(HBIX MaTepHAIOB

JIEeKTPOIMHAMHKA

DJIeKTPOCTATHKA

=

ok~

Brruucnenue cur B3auMOJEHCTBUS TOYCUHBIX DJIEKTPUUECKHUX 3aPsJIOB.
Briuucnenue HanpspKEHHOCTH SJIEKTPUYECKOTO TOJISE OJJTHOTO U
HECKOJIbKUX TOYCUHBIX JIEKTPUUECKUX 3aPsIOB.

Brruucienue noteHnuaia JEKTPUIECKOro MOJisi OJHOTO U HECKOJIBKUX
TOYEUYHBIX JIEKTPUUYCCKUX 3apsAI0B. MI3MepeHne pa3HOCTH MOTSHITUAIOB.
N3mepenne sHepruu JIEKTPUUECKOTO MOJIs 3apsSKEHHOTO KOHEHCATOopa.
Brruucienue 3Hepruu JIEKTPHUIECKOTO TOJIS 3apsHKEHHOTO
KOHJIEHCATOpA.

Pa3zpaboTka miana 1 BO3MOXHOUM CXeMBbI JCHCTBUIN AKCIIEPUMEHTAILHOTO
OnpeJIeJICHUs AIEKTPOEMKOCTH KOHACHCATOPa U IUAJIEKTPUUECKON
MMPOHUIIAEMOCTH BEIIECTRA.

[IpoBeaeHue CpaBHUTENBHOTO aHAJIW3A TPABUTALIMOHHOTO U
AJIEKTPOCTATHYECKOTO ITOJICH

ITocToAHHBII TOK

ok~

N3mepenune moiHocTH ekTpuueckoro Toka. Mzmepenne 3C u
BHYTPEHHETO CONPOTUBIICHUSI UICTOYHHUKA TOKA.

BoinonHeHue pacueToB CHIIbI TOKA U HANPSKEHUH Ha ydyacTKax
anekTpudeckux nemneid. O0bsICHEHNE HA TPUMEPE PIEKTPUUECKOHN IETH ¢
nByMst ucrounnkamu Toka (3/1C), B KakoM ciiydae HCTOUHUK
ANEKTPUYECKOM SHEPTUU paboTaeT B pexKUMe reHEpaTopa, a B KAKOM —
B pEKHUME NIOTpedUTES.

Omnpenenenue TemnepaTypsl HUTH HakajduBaHus. 3mepenue
ANEKTPUYECKOTO 3apsJia 3JIEKTPOHA.

CHaATHE BOJIbTAMIIEPHON XapaKTEPUCTUKH JTUOIA.

[IpoBenenue cpaBHUTENBHOIO aHAJIN3A [TOIYIPOBOIHUKOBBIX JUOJ0B U
TPHUOJIOB.

Wcnonp3oBanne MHTEpHETA 1715 IOMCKAa HH(POPMALIMU O IEPCIIEKTUBAX
Pa3BUTHS MOJIYIIPOBOJHUKOBOIN TEXHUKHU.

YcTaHoBKa NPUYMHHO-CJIEICTBEHHBIX CBSI3€H

MarbuuTHbIe
ABJICHUSA

N

Noohkow

10.

11.

W3mepenne MHIYKIIMU MarHuTHOTO 1oJisd. Berancnenue cui,
JEHCTBYIOIMX HA IPOBOJAHUK C TOKOM B MAarHUTHOM TIOJI€E.

Boruncnenue cui, 1EHCTBYIOIINMX Ha dJIEKTPUUECKUN 3apsi,
JBUKYIIUICS B MATHUTHOM TIOJIE.

HccnenoBanue sBIEHNN 3JIEKTPOMArHUTHON MHAYKIIMN, CAMOUHIYKIIMH.
Boruncnenue sHepruv MarHuTHOTO MOJIS.

OOBsicHeHHE NPUHIMIA ASHCTBUS 3JIEKTPOIBUTATES.

OObscHeHrEe IPUHLIKIIA IEUCTBUS TeHepaTopa dJIEKTPUUECKOTr0 TOKa

U 3JIEKTPOU3MEPUTENBHBIX TPHUOOpoB. OOBsCHEHNE IPUHIINIIA IEHCTBUSL
Macc-CeKTporpada, yckopuTee 3apsyKeHHbBIX YaCTHIL.

OOBsicHEeHHE POJIM MAarHUTHOTO 110JIs1 3eMJIM B )KM3HU PACTECHUH,
KUBOTHBIX, YEJIOBEKA.

IIpuBeneHne npuMepoB MPAKTUYECKOTO IPUMEHEHHS U3YUEHHBIX
SIBJIEHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB.

IIpoBenenue cpaBHUTENBHOIO aHAJIN3A CBOWCTB AIEKTPOCTATUYECKOTO,
MarHMTHOTO ¥ BUXPEBOTO 3JIEKTPUUECKUX MOJIEH.

OOBbsicHeHHEe Ha TPUMEPEe MarHUTHBIX SIBJICHUH, ToUueMy (PU3UKY MOXKHO
paccMaTpuBaTh KaK METaJUCIUILIUHY.

KoJe0anusa v BoJHBI

MexaHnunuyecKue

| 1.

WccnegoBanue 3aBUCUMOCTH Teproa KOJIeOaHWH MaTeMaTUIeCKOTro
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KoJ1e0aHusl MasiTHHKA OT €rO JIJTMHBI, MACChI M aMILTUTY/IbI KOJICOAHUH.
2. HccnemoBaHue 3aBHCHUMOCTH IEpUOJIa KoeOaHU rpy3a Ha MPYKUHE OT
€r0 MaccChl ¥ JKECTKOCTH MPYKHHBI.
3. Beruucnenue nepruoaa kojaebaHU MATEMATUYECKOTO MAsITHUKA 10
M3BECTHOMY 3HAYCHUIO €TO JTHHBI.
4. BeruucieHue neproja Kojiebanuii rpy3a Ha MpyKHUHE IO U3BECTHBIM
3HAYCHUSIM €TI0 MACChl M JKECTKOCTH MPY)KHUHBI.
5. BrIpaboTka HaBBIKOB BOCIIPUHUMATh, aHATH3UPOBATH, IEpepadaThIBATh
Y TIPEABSBIATh HMHPOPMAIIUIO B COOTBETCTBUU C TIOCTABICHHBIMU
3aJauamH.
6. IlpuBeneHre MpUMEPOB aBTOKOJICOATEITHHBIX MEXaHHUECKUX CUCTEM.
ITpoBenenue knaccudukanyy Koaedbanui
Yupyrue BoJHBI 1. H3mepeHue JUTMHBI 3BYKOBOM BOJIHBI IO PE3yJIbTaTaM HAOIIOCHUN
UHTEP(EPEHIIUU 3BYKOBBIX BOJIH.
2. HaOmronenue u o0ObsICHEHUE SBJICHUH HHTepdEpEeHIINN U AU PAKITHH
MEXaHHYECKUX BOJIH.
3. Tlpencraenenue obnacTeii MPUMEHEHUS YIIbTPAa3BYKa U MEPCIICKTUBBI
€r0 HCIIOJIb30BAHMS B PA3JTUYHBIX 00JaCTSIX HAYKH, TEXHUKH, B
MEJIUIIIHE.
4. W3nokeHue CyTH dKOJOTUIECKUX MPOOIJIeM, CBA3aHHBIX C BO3JACHCTBHEM
3BYKOBBIX BOJIH HA OPTaHHM3M YeJIOBEKa
OuexkTpomaruuTHble | 1. HalmroneHue ocuusuiorpaMm rapMOHUYECKUX KOJIEOAHUN CUIIBI TOKA B
KoJieOaHus LIETIH.
2. U3MepeHue >IeKTpOeMKOCTH KOHAeHcaTopa. M3mepenue
WHAYKTUBHOCTh KATYIIIKH.
3. MHccrnenoBanue sBIEHHS IEKTPHIECKOTO PE30HAHCA B
MOCJICIOBATEIBHOM HICITH.
4. TlpoBencHHe aHATOTHH MEXKAY GU3HUYSCKUMHU BEITMYNHAMH,
XapaKTEPU3YIOIUMHI MEXaHUYECKYIO U AJICKTPOMArHUTHYIO
KoJieOaTeIbHbIE CUCTEMBI.
5. Pacuer 3HauyeHMIi CHIIBI TOKA U HATIPSDKEHUS HA DJIEMEHTAaX I[eTH
MIEPEMEHHOTO TOKA.
6. HccnemoBaHue mpuHIUIA AelicTBUS TpaHchopmaTopa. MccnenoBanue
MIPUHIIMITA JECHCTBHS TreHepaTopa MEPEeMEHHOTO TOKa.
7. Wcnonb3oBanue MHTepHETA U1 TOMCKA HHGOPMAITUU O COBPEMEHHBIX
croco0ax nepegadn AEKTPOIHEPTUH
OaekrpomarauTHbie | 1. OcymiecTBieHue paauonepenaun u paauonpuema. Mcenenosanue
BOJIHBI 2. CBOWCTB DIIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIEHOTO TenedoHa.
3. Pa3ButTuHe 1IeHHOCTHOTO OTHOIICHHS K H3y4aeMbIM Ha ypoKax (pU3uKu
00BEKTaM ¥ OCBaWBAaEMbIM BHJIaM JICSTCILHOCTH.
4. OOpsAcHeHUE MPUHIUITHAIBHOTO PA3IUYHS TPUPOBI YIIPYTUX U
AJIEKTPOMArHUTHBIX BOJIH.
5. W3noxeHue cyTH SKOJOTHYECKHX MPOOIieM, CBI3aHHBIX C
3IEKTPOMArHUTHBIMH KOJICOAHUSMHU U BOJTHAMH.
6. OOBsCcHEHUE POJIU AIEKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX
HcciIeqoBaHngx Beenennon
Onrtuka
IIpupona cBera 1. TlpumeHeHHE HA TPAKTHKE 3aKOHOB OTPAKEHUS M MPEIIOMIICHHS CBETa
MIpH PEIICHUN 3a]1ad.
2. OmpepeneHue CIEKTPATbHBIX TPAHHI] YyBCTBHTEILHOCTH YSIIOBEYESCKOTO
riasa.
3. YMeHHe CTpOUTh H300paKEeHUS IPEIMETOB, TaBaeMbIe JIMH3aMHU.
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Pacuer paccTossHUS OT TUH3BI 10 N300paKeHHS TIPEIMETa.
Pacuer onTUYecKoi CUIIBI IMH3EI.

N3mepenune GoKyCcHOTo pacCTOSHUS JTUH3HI.

HcnpiTanue Moaeneil MUKPOCKOIIA U TEJIECKOTIA.

BoanoBast onTuka

PoONMRPEINOOGA

oo

HaGntonenue siieHust uHTEpEepeHn 3JEKTPOMArHUTHBIX BOJIH.
Habmtonenue siBneHust 1upakiuy 3IeKTPOMarHUTHBIX BOJIH.
HaGntoneHue siBiieHus NOJIIpU3aluy JIEKTPOMAarHUTHBIX BOJIH.
W3mepenue 11MHbI CBETOBOM BOJIHBI 110 pe3ysbTaTaM HaOJII0ICHUS
SIBJICHUSI UHTEP(EPEHLIUH.

Habmronenue siBieHus 1udpakiny cBera.

HabmtoneHue siBieHus nosspusanuy u aucnepeuu ceeta. I[louck
Pa3IMYMii U CXOJICTBA MEXKY TU(PPAKIUOHHBIM U IUCIEPCUOHHBIM
CIIEKTPAMH.

[Iepeunciienre METO0B IIO3HAHUS, KOTOPbIE UCIIOJIB30BAHBI IIPU
V3Y4YCHHUH YKa3aHHBIX SIBICHUI

DJIeMeHThbI KBAHTOBOM QU3NKH

KBanroBasi onTuka

Ha6monenue dorosrnekrpuueckoro s¢dexra. O0bsiCHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX ITPEICTABIICHHIA.

Pacder MakcMManbHON KMHETUYECKOM SHEPTHH DJICKTPOHOB MIPU
¢dorosnexTpudaeckom 3 dexre.

OmnpeneneHue pabOThI BBIX0JIA JICKTPOHA IO TPaPUKy 3aBUCUMOCTH
MaKCHMaJIbHOW KHHETUYCCKOW SHEPTUU (OTOIIEKTPOHOB OT YACTOTHI
cBera. M3mepenue paboThl BEIXO/1a DIIEKTPOHA.

[Tepeuncienne mpruOOPOB yCTAHOBKU, B KOTOPBIX MPUMEHSIETCS
0e3nHEPIIMOHHOCTh oTodhPekTa.

OOBsICHEHNE KOPITYCKYJISIPHO-BOTHOBOTO JIyaJIi3Ma CBOHCTB ()OTOHOB.
OOBsiICHEHHE POJIM KBAHTOBOM ONTHUKU B Pa3BUTUH COBPEMEHHON (DU3UKU

duzuka aroma

N EPo o

w

No ok

®©

HabutoieHne nuHelyaThIX ClIEKTPOB.

Pacyer 4yacTOTHI U AJIMHBI BOJTHBI UCITYCKAEMOT'O CBETA MPH Mepexoie
aToMa BOJIOpOJa U3 OJHOTO CTALMOHAPHOTO COCTOSHUS B APYTOE.
OOBsicHEeHHE MPOUCXOXKICHHS IMHEHYAaTOro CIIEKTpa aToMa BO10poia U
pa3nuyuus JTMHEHUaThIX CIEKTPOB PA3JIMYHBIX Ta30B.

HccnenoBanue MTMHENYATOTO CIIEKTPA.

UccnenoBanue npuHIUNa padoThl JIOMUHECIICHTHOM JIAMITHI.
Habmtonenue u 00bsicHeHHe NpUHIINIIA IEHCTBHS Ja3epa.

[IpuBeneHne npuMepoB UCIIONIb30BAHMSI Jla3epa B COBPEMEHHON HayKe U
TEXHHKE.

Wcnons3oBanne MHTepHeTa 1515 IoMcKa HUH(POPMALIMK O MEPCHEKTUBAX
IIPUMEHEHHUS Ja3epa

Pdusuka aTOMHOI0
sapa

Eall el

~No

Habutoienue tTpekoB anbda-yacTui] B kamepe Bunbcona.
PeructpupoBanue snepHbIX U3JIYYEHNUN C IOMOILIBIO cueTyuKa I eirepa.
Pacuer sHeprum cBA31 aTOMHBIX SIIEP.

Onpenenenue 3apsia 1 MacCOBOI'O YUCIIA aTOMHOTO s/Ipa,
BO3HHUKAIOIIETO B pE3yJIbTaTe PAAMOAKTUBHOIO pacaia.

Brruncnenue sHepruu, 0CBOOOXKAAIOIIECHCS TPH PAAMOAKTUBHOM
pacmazne.

Ornpezenenue NpoayKTOB JIEPHON peakiuu.

Brruucnenue sHepruu, 0CBOOOXKIAIOMICHCS TPH SIEPHBIX PEAKIIUSIX.
[TonnMaHue npenMyIecTB U HEAOCTATKOB MCIOIb30BaHUS aTOMHOM
SHEPTUH U HOHU3HUPYIOUTUX U3TyUYeHUN B MPOMBIIIJICHHOCTH, MEIUIINHE.
N3noxeHne CyTu 3KOJIOTUYECKUX MPOOIeM, CBA3aHHBIX C
OMOJIOTMUECKUM JICHCTBUEM PATMOAKTHBHBIX W3TYICHHH.
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10. IlpoBenenue kiraccuPpUKAIMK JIEMEHTAPHBIX YACTHI] IO UX
(GU3MYECKUM XapaKTepHCTUKaM (Macce, 3apsly, BpeMEHH JKU3HU, CIIUHY
U T. 1.).

11. IlonumaHue LIEHHOCTEW HAyYHOTr'O IT03HAHUS MUpPa HE BOOOIIIE JUIs
YeJI0BEYECTBA B LIEJIOM, a JUISl KaXKI0T0 00y4aronierocs JIN4Ho,
LEHHOCTEH OBJIQJICHUSI METOIOM HAYyYHOTO TIO3HAHUS JUISl TOCTHXKEHUS
ycrexa B JIto0OM BHUJI€ TPAKTUYECKON AESITeTbHOCTU

[Ipumeuanue: Kypcusom gvioeneH Mmamepua npogeccuoHaIbHOU HanpagIeHHOCmu

o~

10.

11.
12.

Pexomenayemasi iureparypa
st cTyneHToB
Hmutpuesa B. @. ®uzuka a1 npodeccuii U CuernuanbHOCTEH TEXHUYECKOTO MTPOQHUIIS:
y4eOHUK 11 00pa30BaTENbHBIX YUpPEeKACHUN cpel. mpod. obpa3oBanus. — M., 2014.
Hmutpuesa B. @. ®uzuka a1 npodeccuii U CuenuanbHOCTEH TEXHUYECKOTO TPOQHIIS.
COopHuk 3a1a4: yue0. mocobue st 00pa30BaTENbHBIX YUPESKICHUN cpe. mpod.
obpazoBanusi. — M., 2014.
Hmutpuesa B. @., Bacunbes JI. M. ®uszuka nms npodeccuii U cieruaibHOCTEH
TeXHU4ecKoro npoduis. KonrponabHble MaTepuansl: yued. mocoOus A YUpexIeHUN cpe.
npod. obpazosanus / B. ®@. imurpuesa, JI. . BacunseB. — M., 2014.
Jmutpuesa B. @. ®uzuka a1 npodeccuii ¥ CuernuanbHOCTEH TEXHUYECKOTO TPOQHIIS.
JlaGopaTOpHBIi MPaKTUKYM: y4eO. ocoous il yupexaeHui cpen. npod. oopazoBanwus / B.
®. JImutpuena, A. B. Kopxyes, O. B. Myprazuna. — M., 2015.
JmutpueBa B.®. @usnka 1u1st mpodeccuii U CienuaTbHOCTEH TEXHUIECKOTO MPpoduIIs:
3JIEKTPOHHBIN y4e0.-MeTOo/. KOMIUIEKC Uil 00pa30BaTeIbHbIX YUPEKACHUHN cpell. mpod.
obpazoBanusi. — M., 2014.
Jmutpuesa B. @. ®uzuka a1 npodeccuii U CuenuanbHOCTEH TEXHUYECKOTO TPOQHIIS:
AJIEKTPOHHOE y4eOHOE U3AaHue (MHTEPAKTUBHOE 3JIEKTPOHHOE MPHIIOKEHUE) IS
o0pa3oBaTeNnbHbIX yupexaeHui cpea. mpod. oOpazoanus. — M., 2014.
KacesiHoB B. A. MimmoctpupoBanuslii atinac o ¢usuke: 10 kmacc.— M., 2010.
KacesHoB B. A. MnmoctpupoBanHslit atiac no ¢usuke: 11 xmacc. — M., 2010.
Tpodumona T. U., ®upcos A. B. dusuka ans npodeccuil u crennanbHOCTEN TEXHUYECKOTO
U €CTeCTBEHHO-Hay4YHoro npoduieit: CoopHuk 3anay. — M., 2013.
Tpodumona T. U., ®upcos A. B. dusuka ans npodeccuil v crennanbHOCTEH TEXHUYECKOTO
U €CTECTBEHHO-Hay4YHOro npoduieil: Pemenns 3agay. — M., 2015.
Tpodumona T. 1., @upcos A. B. dusuka. CnipaBounuk. — M., 2010.
®upcoB A. B. ®uzuka 115 npodeccuil ¥ cnenualbHOCTEN TEXHUUECKOTO M €CTECTBEHHO-
Hay4YHOTO0 npoduieil: yueOHUK Juid 00pa30BaTeNbHbIX YUPEKACHUN cpea. mpod.
obpazoBanus / mox pea. T. Y. Tpopumosoit. — M., 2014.
Jus1 npenogasareJiei
Koncturynus Poccuiickoit @enepannu (mpuHATa BCEHAPOAHBIM rojocoBanuem 12.12.1993)
(c yueTom nomnpaBok, BHECEHHBIX (hefiepaibHbIMUA KOHCTUTYLIMOHHBIMU 3aKoHaMu P® o
nonpaBkax kK Koncturyuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-OK3) // C3
P®. — 2009. — Ne 4. — Cr. 445.
®enepanbHblil 3ak0H OT 29.12. 2012 Ne 273-03 (B pen. ¢peaepanbHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-P3, ot 23.07.2013
Ne 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-03, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMU DeiepanbHbIM 3akoHOM 0T 04.06.2014 Ne 145-03) «O06 oOpa3zoBaHuu B
Poccuiickoit denepanum».
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[Tpuka3 MunucrepcrBa oopazoBanus u Hayku PO «O0 yTBepkaeHnu ¢enepaabHOro

TOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHAAPTa CpeaHEro (TI0JTHOTO) O0IIETro

obOpazoBanus» (3apeructpuposan B Muntocte PO 07.06.2012 Ne 24480).

[Tpuka3z Munob6puayku Poccun ot 29.12.2014 Ne 1645 «O BHecennn u3meHnenuii B [Ipukas

MunucrepcrBa oopazoBanus u Hayku Poccuiickoit ®deneparum ot 17.05.2012 Ne 413 “O6

YTBEpPXKICHHH (heaepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAaPTa CPEIHETO

(momHOTO) 00I11IETO 00pa30BAHUS Y.

[Tucemo JlenmaprameHTa rocy1apcTBEHHON TIOJIUTUKU B cpepe MOATOTOBKH pabounx KaJIpoB

u JITTO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHnmanuy o opraHu3anun

MIOJTYYCHUS CPEHETr0 00IIero o0pa3oBaHusl B IIpe/IesiaX OCBOSHHS 00pa30BaTeIbHbBIX

IpoTrpaMM CpeAaHEro NpoecCHOHaIBLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO 0OIIETOo

00pa3oBaHus ¢ y4eToM TpeOoBaHUH (eiepaIbHbIX FOCYJapCTBEHHBIX 00pa30BaTeIbHBIX

CTaHJAPTOB U MOJIy4aeMOi MPOpECCUN MM CIIEHUATIEHOCTH CPEIHEro MpodhecCnoHaTbHOTO

00pazoBaHUM.

®epnepanbubiii 3akoH 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe okpysxaromieit cpesb» (B pej.

ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®D. — 2002. — Ne 2. — Cr. 133.

Hmutpuesa B. @., Bacunbes JI. M. ®uszuka nis npodeccuii 1 cieruaibHOCTEH

TEXHUYECKOTO MPO(UIISL: METOJUUECKUE PEKOMEHIAINU: MeTo/1. Tlocodue. — M., 2010.
HNHuTepHeT- pecypcsl

www. fcior. edu. ru (denepanpHbIii IEeHTP HHOOPMALIMOHHO-00PA30BATENBHBIX PECYPCOB).

wwww. dic. academic. ru (Akagemuk. CJoBapu v SHIUKIIONCIHUN).

www. booksgid. com (Books Gid. DnektponHast 6ubinorexa).

www. globalteka. ru (I'mo6anreka. I'mobanbHast OMOIMOTEKA HAYYHBIX PECYPCOB).

www. window. edu. ru (Equnoe okHO ocTyna Kk 00pa3oBaTeIbHBIM PECYPCaMm).

Www. st-books. ru (JIyumas ydeOHas aureparypa).

www. school. edu. ru (Poccuiickuii 06pazoBatenbHbIi nopTai. JJocTymHOCTb, Ka4eCTBO,

3P PEKTUBHOCTB).

www. ru/book (DnexTponHas OMOIMOTEUHAS CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarensHbIe pecypcbl MaTepHETA — DH3HKA).

www. school-collection. edu. ru (Eaunas Koiiekmus uppoBbIX 00pa3oBaTeIbHBIX

pecypcoB).

https/fiz.1september. ru (yueOHO-MeTOAMUECKas razera «Du3nka).

www. n-t. ru/nl/fz (HoGeneBckue naypearst o Gpusuke).

www. nuclphys. sinp. msu. ru (SInepHas ¢usuka B UntepHere).

www. college. ru/fizika (ITonroroBka xk EI'9).
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