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HOACHUTEJBHASA 3AIIMCKA

Pabouas mnporpamma oOmeoOpa3oBaTeNbHOW Y4eOHOW UCITUTIIINHBI
«Duzukay mnpeaHa3HadeHa IS W3ydYeHUs (GU3MKU B TpodecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3alUsIX, PEAIH3YIOIMHNX MNPOrpaMMy MOJATOTOBKH
crieruanuctoB cpeanero 3peHa (IIIICC3) CIIO na 6a3e OCHOBHOI'O OOIIETroO
o0pa3oBaHUs MPHU MOJTOTOBKE CHEIHATUCTOB CPEIHETO 3BEHA.

PabGouas nporpamMmma cocTaBiieHa B COOTBETCTBHHM ¢ PexoMeHmanusamMu 1o
OpraHM3allNy MOJYYEHHUs CPETHEro 001Iero oopa3oBaHus B mpejeaax OCBOCHUS
0o0pa3oBaTeNbHBIX MPOTpaMM CpPEeIHEro MpodecCHoHATBLHOTO OO0pa3oBaHHUS Ha
0a3ze OCHOBHOTO OO0IIero oOpa3oBaHHs C y4eTOM TpeOoBaHM (eaepanbHbIX
rOCyJapCTBEHHBIX 00pa3oBaTeIbHBIX CTaHJIapTOB u MOJTy4aeMoi
CIECIUAIBHOCTA  CpeAHero mnpodeccuoHalbHOTO  oOpa3oBaHus  (MMUCHBMO
JlemaptameHTa TOCYJIapCTBEHHOW NOJUTUKU B cdepe NOATOTOBKH padouux
kanapos u JII1IO MunoOpnayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanne mporpamMmbl «®Du3nka» HampaBlIeHO Ha JOCTHUKEHUE
CIICAYIOIINX LEJICH:

o OCBOCHHE 3HAHUN O (PYyHIAMEHTAIbHBIX (U3UYECKUX 3aKOHAX U
MPUHINIAX, JEXKAIUX B OCHOBE COBPEMEHHOW (PU3MYECKOW KapTUHBI MHPA;
HanboJiee BaXKHBIX OTKPBITUSAX B 00acTU (DUBMKH, OKA3aBIIUX OMPEACISIONIee
BIIMSIHUE HA Pa3BUTHE TEXHUKH W TEXHOJIOTHH, METOJAaX HAYYHOTO TO3HAHUS
TIPUPOJIBL;

o OBJAJICHUEC YMEHUSIMHU TPOBOJINUTH HAOIIOJACHUS, TUIAHUPOBATH U
BBITIOJIHATh OKCIIEPUMEHTHI, BBIABUTAaTh THIOTE3bl W CTPOUTH MOJCIH,
MPUMEHSTh MOJyYEHHbIC 3HAHUS MO (U3UKE JJIsI OOBSICHEHUS] Pa3HOOOPa3HBIX
bu3NUeCcKUX SBICHUM W CBOWCTB BEIIECTB; MPAKTUYECKU MCIOIB30BAThH
dbu3nueckue 3HaAHUS; OICHHWBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYyYHOU
uHpopmanuu;

o pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIJICKTYyalIbHbIX U
TBOPYECKUX CHOCOOHOCTEW B Mpouecce MpUOOpPEeTeHUs 3HAHUNW U YMEHUU 1O
bu3MKe C WCMOJB30BAHHEM PA3JIMYHBIX HCTOYHUKOB HWHQPOPMAIUM W
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHI;

o BOCIHUTAaHUE YOCKICHHOCTH B BO3MOXXHOCTH TIO3HAHHUS 3aKOHOB
NPUPOJBI, WCHOJB30BAaHUS JOCTHXKEHUM (GU3MKM Ha Oaro pa3BUTHUS
YEJIOBEUECKON ITMBIJIM3AINHU; HEOOXOIMMOCTH COTPYIHHYECTBA B IMpoIlecce
COBMECTHOTO BBITIOJTHEHHS 3aJay, YBAXXUTEIBHOTO OTHOIICHHS K MHEHHIO
OMMOHEHTa TMPU OOCYXJCHUU MPOOJEM €CTECTBEHHO-HAYYHOTO COACPKAHUS,
TOTOBHOCTH K MOPAJIbHO-ITUYECKOW OIIEHKE WCIOJIb30BaHHUS HAYYHBIX
JTOCTHIKCHHH, YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTY OKPY’KAIOUIEH CPEJIbI;

o WCIIOJIb30BaHUE MPHUOOPETCHHBIX 3HAHUW M YMEHHH I pEIICHUS
MPaKTUYECKUX 3aJad TMOBCEIHEBHOW JKU3HU, oOecredeHuss 0e30MacHOCTH
COOCTBEHHOW IKW3HHW, PaAlMOHAILHOTO MPHPOJONOIL30BAaHUS W  OXPaHBI
OKpY>KaIoIIeH Cpebl 1 BO3MOKHOCTh IPUMEHEHUS 3HAHWUN TP PEIICHUH 3a]1ad,
BO3HUKAIOIINX B MOCIEAYIONIEH MPOo(eCcCHOHATBHON JeATeIHHOCTH.

o B mporpamMmMmy BKJIIOYEHO COJAEpKaHWE, HAMpPaBICHHOE Ha



dbopMupoOBaHNE Yy CTYJAEHTOB KOMIIETEHIIMI, HEOOXOIUMBIX IS KAYECTBEHHOTO
ocBoeHusa CIIO Ha 6a3e 0OCHOBHOI'O 0011Ier0 0Opa3oBaHMUS.

OBIIAS XAPAKTEPUCTUKA YUYEBHOM JUCIHUILIMHBI « PU3UKA»

B ocHoBe yueOHOW aucuumuinHbel «®Du3nka» JEKAT YCTAaHOBKAa Ha
dopmupoBaHre y o0Oy4aeMbIX CHCTEMBbI 0a30BBIX MOHATHUH (QUIHKUA U
MPEJCTABICHUNA O COBPEMEHHOW (u3ndeckod KapTHHE MHpa, a TakKkKe
BbIpabOTKa yMEHUN MPUMEHSTH (PU3UUECKHUE 3HAHUS KaK B MPO(EeCCHOHAIBHON
NEATEeIbHOCTHU, TaK U JIJIsl PEIICHUS KU3HEHHBIX 3a/1a4.

MHorue mnoJIoKeHHs, pa3BUBaeMble (U3UKON, paccMaTPUBAIOTCS Kak
OCHOBA CO3/IJaHMSI U UCIOJb30BaHUS MHGOPMALIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
texnonoruit (MKT) — onHoro u3 HauOosnee 3HAYMMBIX TEXHOJOTHYECKHUX
JOCTUKEHUN COBPEMEHHON LIMBUJIN3ALIUH.

dusnka gaeT KIOY K TMOHUMAaHWI0O MHOTOYHUCICHHBIX SBJICHUNU W
IPOIIECCOB  OKPY)KAIOIIero MHpa (B  €CTECTBEHHO-HAyYHBIX  00JacTsX,
COIIMOJIOTUH, YKOHOMMKE, S3BIKE, JIUTEpAType U Ap.). B ¢usuke Gpopmupyrorcs
MHOTHE€ BHUJIbl JAESTEIBHOCTH, KOTOPbIE UMEIOT MeTa-npeAMeTHbId xapakrep. K
HUM B TEPBYIO OYEpPEab OTHOCATCS: MOAECIMPOBAHHE OOBEKTOB U IPOLIECCOB,
IPUMEHEHUE OCHOBHBIX METOJOB IIO3HAHUS, CHUCTEMHO-UH(OPMAIIMOHHBIN
aHanu3, (OpMyJHUPOBAHKUE TUIOTE3, AHAIU3 U CUHTE3, CPaBHEHHUE, 0000IIECHUE,
CUCTEMaTU3alusl, BbISIBICHUE MNPUYUHHO-CIEACTBEHHBIX  CBSI3€H, IOHUCK
aHaJOroB, YNpaBlIeHHE O00BEKTaMM U IpoleccamMu. VIMEHHO 3Ta AUCHUIIIMHA
IIO3BOJISIET MIO3HAKOMUTH CTYAEHTOB C HAYYHBIMH METOJAaMH NTO3HAHUS, HAYYUTh
UX OTJIMYATh TUIIOTE3Y OT TEOPHUH, TEOPUIO OT SKCIIEPUMEHTA.

®duszuka UMeeT Od4YeHb OOJbIIOE M  BCEBO3pacTalollee  YHUCIO
MEXIUCIUTIIIMHAPHBIX CBS3€H, MPUYEM HAa YPOBHE KaK MOHATHUHHOTO ammapara,
Tak U MHCTpyMeHTapus. Cka3zaHHOE MO3BOJISIET paccMaTpuBaTh (U3HKY Kak
METAIUCUUIUIUHY, KOTOpas MPEIOCTaBIsSeT MEXAUCUUILUIMHAPHBINA S3BIK IS
ONMMCAaHMS HAYYHOM KapTUHBI MUpa.

@u3muka SBISETCA CUCTEMOOOpa3yromuM (aKTOpOM sl €CTECTBEHHO-
Hay4YHbIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3HMUECKHE 3aKOHBI JIEKAT B OCHOBE
COep)KaHUsl XHMMUHU, OHOJIOTUHU, reorpaduu, aCTPOHOMHHM W CHELUUATBHBIX
TUCUMIUIMH. YueOHas nucuuiuinHa «®dusukay co3gaer yHuUBepcaibHyl 0a3y
U1 U3ydeHus oOmenpo(eccuoHaNbHbIX M CHEUHANIbHBIX  JAUCUHUILINH,
3akJaabIBas GyHIaMEHT JJIsl TOCIEYIONEero 00yUYeHus CTYICHTOB.

O6nanast TOTHYECKONW CTPOHHOCTHIO M OMUPASICh HA HKCIIEPUMEHTAIbHbBIE
daxTel, yueOHas aucuumuimHa «Dusuka» QopMHUPYeT y CTYyACHTOB MOJJIUHHO
HayyHO€ MHpOBO33peHue. DHU3nKa SBISETCS OCHOBOW YUYEHHS O MAaTEPHAIbHOM
MUpE U pelIaeT npodieMbl 3TOI0 MUpa.

Conepxxanne yuyeOHOM IUCHUILIMHBI, pealiu3yeMoe MpHU TOATOTOBKE
oOyyarommuxcs o CHELHNaTbHOCTIAM MEIULIMHCKOTO npodus
npodecCHOHAIBLHOr0 00pa30BaHUsI HE MMEET SBHO BBIPAKEHHOW MpO(UIbHOM
COCTABJISIIOIIEH, TaK KaKk Mpodeccr U CHelHaTbHOCTH, OTHOCSUIUECS K 3TOMY
npopuiito 00ydeHus HEe UMEIOT NPEUMYIIECTBEHHOW CBSI3M C T€M WJIM WHBIM
pazaenom ¢usuku. OAHAKO TOBBINIEHHOE BHUMAaHUE MOXKET OBITh YAEIEHO



W3yUYCHUI0O TPUMEHEHUS (U3WYECKUX OTKPHITUM W 3aKOHOB B MEIUIIMHE, a
TaK)X€ TEMaM 3KOJIOTUYECKOr0 COJIEPKAHUS, IPUCYTCTBYIOIMIMX MMOYTH B KaXKI0M
pasuene.

Teopernueckue cBeneHUs Mo (U3UKE TOTMOJHIIOTCA JTEMOHCTPAIIUSIMU U
nabopaToOpHBIMHU paboTaMu.

N3yyenne oOmeoOpa3zoBaTenbHON YueOHON OUCHUIIIMHBI «DU3UKA»
3aBepIIaeTcs MoJABeASHHUEM UTOTOB B hopMe auddepeHIIUPOBAHHOTO 3a4eTa.

MECTO YUYEBHOMH JIJUCHUIIJIMHBI B YYEFHOM ILIAHE
VYyebnas aucuuminHa «Dusmuka» sSBASETCS y4eOHBIM MPEAMETOM IIHMKIIA
00111e00pa30BaTeIbHBIX YUEOHBIX JUCIIUILINH.

PE3YJbBTATBHI OCBOEHUSI YYEBHOM JUCHUIIJINHBI
OcBoeHHe coJiep)KaHUs y4eOHON MUCIUILIMHBI «DPu3nKa» oOecrneynBaeT
JOCTHKEHUE CTYJICHTAMH CIEIYIONIUX PE3yJIbTaTOB:
JUUYHOCHHBIX:
® YyBCTBO TOPJAOCTH M YBAXKEHHUS K HMCTOPUU U JIOCTHUKCHUSIM
OTEYECTBEHHOM  (PU3MYECKON HayKu; (QU3HUYECKHM TpaMOTHOE
noBeJieHHE B TPO(ECCHOHATBHOM AEATEIBHOCTH W OBITY IIpHU
oOpaleHnu ¢ MprudopaMu M yCTPOHCTBAMHU;
® YMCHHUE HCIMOJb30BATh JOCTH)KCHUS COBPEMEHHON (U3UUECKOM
HAayKd U (PU3HMYECKHX TEXHOJOTHH IS MOBBIIMICHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTUA B BBIOpaHHON mpodeccruoHaabHON
JesITeIbHOCTH,
® YMCHUE CaMOCTOSITEIbHO TOOBIBaTh HOBBIC JJisi ceOsi pusmueckue
3HAHWS, HUCHOJB3ysS IS  DTOTO  JIOCTYNHbIE  HMCTOYHUKHU
uHpopmanuu;
® YMEHHE BBICTPaUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHHUS B
KOMaHJIe TI0 PEIISHUI0 OOIIMX 3a/1a4;
® YMEHHE YyHOpaBJATh CBOEM I[O3HABATEJIILHOW JESTEIbHOCTHIO,
MPOBOJUTH CAMOOIIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIJIEKTYaJIbHOTO
pa3BUTHUS;
MemanpeomMemHulx:
® ICIIOJIb30BAaHUE PA3IMYHBIX BUJIOB MO3HABATEIBHOU JI€ATECIHHOCTH
IS perieHus GU3NYEeCKUX 3ajJa4, IPUMEHCHHUE OCHOBHBIX METOI0B
mo3HaHus (HaOJIOJCHUS, OINMHCAHMSA, H3MEPCHHUS, IKCISPHMEHTA)
TUITST M3y4ECHUS Pa3IMYHBIX CTOpPOH OKpYy>Karolei
JICUCTBUTEJIbHOCTH;
® CIIOJIb30BAHWE  OCHOBHBIX  HMHTEIUIEKTYAJIbHBIX  OIEpAIUN:
MOCTAaHOBKU 3a7aud, (QOpMyIMpOBaHUS THUIIOTE3, aHadu3a U
CHUHTE3a, CpaBHEHHUS, OO0OOIICHUS, CHUCTEMATH3allMU, BBISBICHUS
NPUUYUHHO-CIICICTBEHHBIX  CBsI3€M, TOHUCKAa aHajaoron, (op-
MYJIUpPOBAHUS BBIBOJOB Il HW3YYEHHS Pa3JIUYHBIX CTOPOH
¢usnueckux OOBEKTOB, SBJICHHH U MPOLECCOB, C KOTOPBHIMU



BO3HUKAET HEOOXOJAMMOCTH CTAJIKHUBATHCS B MPOQPECCHOHATHHON
cepe;

yMEHUE WCIOJb30BaTh PA3IUYHbIE WMCTOYHUKHU [ TIONYYICHUS
dusndeckoit nHpopmanuu, oreHUBaTh €€ JOCTOBEPHOCTD;

yMEHUE aHaJu3MpOBaTh M MPEACTaBIATh HHPOPMANHIO B
Pa3IMYHBIX BUAX;

YMEHHE TYOJIUYHO TPEACTABISITE PE3yJbTaThl COOCTBEHHOTO
MCCJICIOBaHUs, BECTH JUCKYCCHUH, TOCTYITHO M TADMOHUYHO COUeTas
conepxanue u GopMbI IPeACTaBIIEMON HHPOPMAIIIH;

npeomemmuplx:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUM O POJU U MecTe (PU3UKHU B
COBPEMEHHON HAay4yHOW KapTUHE MHUpA; MOHMMaHHE (PU3NYEeCcKOn
CYIIHOCTH HaOJrogaeMbIx BO BcelleHHON ABIEHUN, poiu QU3NKH B
dbopMupoBaHUU Kpyrozopa W (QYHKIIMOHAIBHOW TPAMOTHOCTH
YyeJoBeKa JUIsl pelIeHUs] TPAaKTUYECKUX 3a]1ay;

BJIaJICHUE  OCHOBOMNOJAralomMUMH  (QU3NYECKUMH  TOHSITUAMM,
3aKOHOMEpPHOCTSIMH,  3aKOHAMM U  TEOpPUSIMH;  yYBEPEHHOE
UCIIOJIb30BaHNe (HU3NUYECKON TEPMUHOJIOTUU U CUMBOJIUKY;
BJIAJICHUE  OCHOBHBIMM  METOJaMHM  HAay4dyHOrO  TMO3HaHHS,
HUCHONb3yeMbIMU B (u3uke:  HAOJIIOJEHUEM,  ONHCAHHUEM,
U3MEPEHHUEM, SKCIIEPUMEHTOM;

yMeHHMs1 00OpalarbiBaTh pPE3yJbTaThl H3MEPEHHU, OOHapyX UBaTh
3aBUCUMOCTh MEXAY (U3NUYECKUMU BEIUYUHAMU, OOBSICHSITH
MOJyYEHHbIE PE3YJIbTATHI U JI€J1aTh BHIBOJIbI;

c(hOpMHUPOBAHHOCTh YMEHUS pelIaTh (U3NUECKUE 3a]aUu;
c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSTH TOJYYCHHBIC 3HAHUS IS
OOBSICHEHHUSI YCJIIOBUU TpOTEeKaHWsi (U3UYECKUX SBICHUU B
npupoae, npodeccHoHaNbHOM  chepe W A OPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM KU3HU;
c(hOPMHUPOBAHHOCTh COOCTBEHHOW TMO3ULUMUHM 1O OTHOUIEHUIO K
duznyeckoit nHGopmaIuu, MoJTy4YaeMon U3 pa3HbIX UICTOYHUKOB.



COJIEP)KAHUE YYEBHOM TUCIUILINHBI

BBenenue

dusnuka — QyHIaMeHTaNIbHas HayKa O MPUPO/IE.

EctrecTBeHHO-HAayYHBIM METOJ IO3HAHUS, €r0 BO3MOXXHOCTH M TPaHUIIBI
IPUMEHUMOCTH. ODKCHEPUMEHT M TEOpUs B MPOLECCE MNO3HAHUA MPUPOIBI.
MonenupoBanue (Qpu3nuecKuX SIBICHUW W TpoieccoB. Poib skcrepuMeHTa u
TEOpHUM B IIpoLECCEe MTO3HAHUA Npupoabl. Pusndeckas BenuuynHa. [lorpemuoctu
U3MEpEHUN  (U3MYECKUX  BeIWYuMH. Dusnueckue  3aKoHbl.  ['paHuUIBI
OPUMEHUMOCTU (U3UYECKUX 3aKOHOB. [loHsATHE O (U3MUECKON KapTUHE MUpa.
3HaueHue QU3UKH I MEIULIUHBIL.

1. Mexanuka

Kunematuka. Mexanuueckoe  aBwxenue. Ilepememenue.  IlyTsh.
CKopocCTb. PaBHOMEpHOE  MNPSIMOJIMHENHOE  JIBUJKECHUE. YckopeHue.
PaBHonepemenHoe  mpsMoiuHeiiHOe  ABWkeHuUe. CBOOOJHOE  TMajeHUE.
PaBHOMEpHOE NBUKEHUE IO OKPY>KHOCTH.

3akonel Mexanuku Herotona. Ilepssiii 3akon Hprorona. Cuna. Macca.
Nmnynec. Bropon 3akon Hserotona. Tpernit 3axkoH Hprotona. 3akoH
BCEMUPHOTO TAroTeHus. Cuna tsxkect. Bec. Cuibl B MEXaHHUKE.

3aKOHbI COXpaHEHUS B MEXaHUKE. 3aKOH COXpPAaHEHHsS HUMIyjbca.
PeakTuBHoe nBukenue. Pabora cuiibl. PaboTa moTeHIIMaIbHBIX CHJI. MOIITHOCTD.
Oneprusi. Kunetnueckas sHeprus. [loTeHnnanbHas sHEprus. 3aKOH COXpaHECHUS
MEXaHUYECKOU dHEPTruHU. [I[puMeHeHrne 3aKOHOB COXpAaHEHU.

Jlemoncmpayuu

3aBHCHMOCTb TPACKTOPHUH OT BBIOOpA CHUCTEMBI OTCUECTA.

CnoxxeHnue cui.

PaBeHCTBO M MPOTHUBOIOJOXHOCTh HANpPABICHUS CHUJ JACUCTBUS U
MIPOTUBOJECHCTBHS.

3aBUCHUMOCTb CUJIbI YIPYTOCTH OT JiehOopMaIlvu.

Cunel TpeHus.

HeBecomocTs.

PeakTuBHOE IBUKEHUE.

[lepexoa moTeHIIMAIBHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Ipaxmuueckue pabomul

N3ydenne 3aKkoHa COXpaHEHHS UMITYJIbCa.

CoxpaHeHre MEXaHUYECKOW SHEPTUM NP ABMXKEHUHU TeJa Mo/ IeHCTBUEM
CHUJI TSIKECTU U YIPYTOCTH.

CpaBHeHHe pabOThI CHJIBI C ”3BMEHEHUEM KHHETHUUCCKOM DHEPTHH Tella.

N3ydeHne 3aKk0OHOB COXpaHEHHS Ha TPUMEPE y1apa MapoB U
0aJMMCTUYECKOI0 MasTHHUKA.

2. OCHOBBI MOJIEKYJIAPHOH (PU3MKH U TEPMOJTUHAMHUKH
OCHOBBI  MOJIEKYJISIPHO-KUHETUYECKON  Teopuu. HWpeanbHbIl  ras.
OCHOBHBIE MMOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOU Teopuu. Pazmepsl 1 macca



MOJIEKYJT W aToMoB. bpoyHoBckoe aBwkenue. Juddysusa. Cumbl u sHEprus
MEKMOJIEKYJISIPHOTO B3aumojiecTBus. CTpoeHUe Tra3000pa3HbIX, XKUIKUX U
TBEPABIX TEIL.

Nneanvubiii ra3. [laBnenune raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON Teopuu ra3oB. TemmepaTypa U ee nuaMepeHue. ['a30Bble 3aKOHBI.
AOCONIOTHBIN HYJIb TeMneparypbl. TepMoauHaMUuecKasl 1IKajga TeMIEepaTyphl.
YpaBHEHUE COCTOSIHUS UAECATBHOTO raza. MossipHasi ra3oBasi IOCTOSIHHASA.

OcHoBbl  TepMOgUHAMHUKU. (OCHOBHBIE TIOHATHA W  ONpPEICIICHUS.
BrayTpeHHsst sHeprusi cucTeMbl. BHYTpeHHSIs dHEprus uaeanbHoro ra3a. Pabora
U TemiaoTa Kak GOpMBI  Mepeaadd dHEPTHH. [eIIoeMKOCTh. Y IebHas
TEIUIOEMKOCThb. ~ YpaBHeHHME  TemjoBoro  Oananca. lIlepBoe  Hauwano
TepMOJUHAMUKHU. AnuabaTHeli mnpouecc. [IpuHIMN JEUCTBHS  TEMJIOBOM
MamuHbl. KITJI TenmmoBoro aBuraress.

CgoiicTBa mapoB. Mcnapenune u KonaeHcauus. HachllieHHBIN nap U €ro
cBolcTBa. AOCOJIIOTHAS U OTHOCUTEbHAS BIAXKHOCTh BO3/1yXa.

Jlemoncmpayuu

JIBr>xeHue OpOYHOBCKUX YaCTHII.

N3meHeHne naBieHus ra3a ¢ U3MEHEHUEM TEMIIEPATypPhl IPU ITOCTOSHHOM
oObeme.

N3oTepmuueckuii 1 1300apHBINA MPOIECCHI.

N3MeHeHne BHYTpEHHEN SHEPTUU TEJ IPU COBEPIICHUU PaOOTHI.

Mopenu TEIJI0BBIX ABUTATEIICH..

IIcuxpomeTp u TUrpoMeTp.

Ilpaxmuueckue pabomuol

N3mepenune BiaxHOCTH BO3yXa.

N3mepenre moBepXHOCTHOTO HATSXKEHUS )KUIKOCTH.

N3ydeHune TennoBoro paCimpeHusi TBEPAbIX TEI U BOJbI

3. DJeKTpOAMHAMHUKA

DIlleKTpU4ecKue 3apsiabl. 3aKOH COXpaHeHus 3apsga. 3akoH KyroHa.
Dnextpudeckoe noJie. HanpsimeHHOCTh 3neKTpuyeckoro noid. [Ipunmun cynep-
no3uiuu noJieit. Pabora cun sanexkrpocratrudeckoro mois. [lorenunan. Pasnocts
MOTEHI[AAJIOB. OKBUIIOTCHIUATbHBIE MMOBEPXHOCTH. CBs3b MEXKTY
HaNpsKEHHOCThIO M PA3HOCTHIO  MMOTEHIMAJIOB  DJEKTPUUECKOTO  MOJIS.
JudnexTpuku B dJIeKTpudyeckoM moje. llomspuzamus  IUDJIEKTPUKOB.
[IpoBoanuku B anekTpudeckom moJie. KonaeHncatopel. CoequHEHHE KOH-
JICHCATOPOB B Oarapero. DHEprusi 3apsSKeHHOTO KOHJEHcaTopa. ODHEeprus
AJIEKTPUUECKOTO TOJIs.

3aKOHBI MOCTOSIHHOTO TOKA. Y CJIIOBHUS, HEOOXOAUMBIE JJI1 BOBHUKHOBECHUS
U TOJJEpKaHUs dJIeKTpuueckoro Ttoka. Cuna Toka. 3akoH Oma ajis ydacTka
e 60e3 3/[C. 3aBUCHUMOCTD IJIEKTPUUECKOTO COMPOTUBIICHUS OT MaTepuaa,
JIWHBI W IUIOIIAJAM TIONEPEYHOTO CEUEHUs TMPOBOJHUKA. 3aBUCUMOCTH
AJIEKTPUUECKOTO COMPOTHUBJICHUS MPOBOJIHUKOB OT TeMIIepaTyphl.
DIeKTpOJIBUKYIIasi CHJIa HMCTOYHUKA Toka. 3akoH Owma [ TOJHOW UeMnH.
Coenunenue npoBOAHUKOB. 3akoH J[xoyns—Jlenna. PaGota u MoOmIHOCTH



ANEKTPUYECKOr0 TOKa. TemioBoe [OeiCTBHE TOKAa. OJEKTPUYECKHIl TOK B
pa3JIMYHBIX Cpeax.

MarautHoe mosie. BekTop HMHIYKIMM MarHuTHOro mnoJs. JlencrtBue
MarHuTHOrO TIOJII Ha MPSMOJIMHEHHBIM MPOBOAHUK C TOKOM. 3aKOH AMIiepa.
BzaumogenictBue TOkOB. MarHuTHBIM MOTOK. J[€MCTBHME MAarHUTHOIO IOJS Ha
nBWKymuics 3apsa. Cuia Jlopenna.

DJIEKTpOMarHuTHas UHAYKIKS. DJICKTPOMarHuTHasg MHAYKIUA. Buxpesoe
snekTpuueckoe nojie. CaMOMHAYKIMA. DHEPrUsd MAarHUTHOTO TOJIS.

Jlemoncmpayuu

B3aumonencTsue 3apsKEHHBIX TEIN.

Konnencaropsr.

TennoBoe AEUCTBUE INEKTPUUECKOTO TOKA.

[TomynpOBOAHUKOBBIN TUOA.

OnsIT Dpcrena.

BzanMoaeiicTBrE MPOBOJHUKOB C TOKAMHU.

OTKJIOHEHHE 2JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

DJIEKTPOJBUTATENb.

DIIEKTPOU3MEPHUTEIBHBIC MPUOOPHI.

DJIEKTpOMarHuTHAast UHAYKIUS.

OnswiTel @apajes.

PabGoTa snekTporeneparopa.

lIpaxmuueckue pabomuol

N3yuenune 3akona Oma Jy1sl yuacTKa UEnH, HOCIEA0BATEIIbHOTO U
MApAJJIETBHOTO COEIMHEHUS MPOBOJHUKOB

N3yuenne 3akoHa OMa 151 TOJTHOW LIETIH.

N3yueHue sSBICHUS 3NEKTPOMArHUTHON UHYKIIUH.

Onpenenenue kod3pGUIMEHTA TOJIE3HOTO JSHCTBUS IJICKTPUUESCKOTO
YalHMKA.

Onpenenenue TemMepaTypbl HUTH JIaMITbl HaKQJIMBAHUS.

Onpenenenue IJ1C 1 BHYTPEHHETO CONPOTUBIICHUSI HCTOUYHHUKA
HanpsHKEHUS.

4. KoJsieOanusi ¥ BOJIHBI

Mexannueckue kosieOanusi. KonedbarenbHoe nBuxenue. ['apmoHudeckue
koJieOanusi. CBOOOAHBIE MeXaHUUeckue KosieObanus. [IpeBpaliennue sHepruu npu
KojiebartenbHOM  JBMKeHHH. CBOOOIHBIE — 3aTyXarmoUuue  MeXaHWYecKue
KoJieOaHus. BeIHYX/IeHHbIE MEXaHUUECKHUE KOJIeOaHMUs.

Yupyrue BoJiHbl. Ilonepeunbie U NpPOAOIBHBIE BOJHBI. XapaKTEPUCTUKU
BOoJiHBI. [loHATHEe 0 Audpakuuu BOIH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK U €r0
IIPUMEHEHUE.

OnekTpoMarHuTHele  KojeOaHus.  CBOOOJHBIE  3JIEKTPOMArHUTHbBIE
kojebanus. [lpeBpalienue sHepruu B KojeOaTeNbHOM KOHType. 3aTyXarolue
AJNIEKTPOMArHUTHBIE KojeOaHUs. BBIHYyXJAEHHBIE 3JIEKTPHUUYECKHE KOJIeOaHMUs.
[lepemennniii TOk. I'eHepatop mnepemeHHoro Toka. Pabota W MOIIHOCTH
nepeMeHHoro Toka. Tpanchopmaropsl. [lonyuenue, nepenaya u pacupeneneHue



AJIEKTPOIHEPTHMU.

DIJIEKTPOMArHUTHOE MOJI€ KaK 0COOBIM BUA MaTepuu. DIEKTPOMArHUTHBIC
BoniHbI. Bubpatop I'epua. OTKpeITHIl KoneOaTenbHbI KOHTYp. M300pereHue
panuo A.C. IlonoBeiM. [loHsiTHE 0 pagnocBs3u. [IpuMeHeHUE IEKTPOMATHUT -
HBIX BOJIH.

Jlemoncmpayuu

CB00OOIHbIE U BBIHYXICHHBIE MEXaHUYECKUE KOJIEOaHUSI.

Yacrtora koJsiebaHuil U BbICOTA TOHA 3BYyKa.

CB00OOIHBIC DJIEKTPOMArHUTHBIC KOJICOaAHMUS.

IIpakmuueckue pabomoi

N3yuenne 3aBUCUMOCTH Teproaa KoJieOaHUH HUTSHOTO (WIIA TIPYKUHHOTO)
MasiTHUKA OT JJIMHBI HUTH (WJIM Macchl Tpy3a)

NHayKTUBHBIE U €MKOCTHOE COITPOTUBIICHUS B LIEMTH IEPEMEHHOTO TOKA

5.0nTHKa

IIpupona ceera. CKOPOCTh pacnpOCTPaHEHHUS CBETA. 3AKOHBI OTPAXKEHUS U
npenomieHus csera. IlonHoe otpaxkenue. JIuH3bl. ['1a3 kak onTuyeckas
cucrteMa. Onrudeckue npudopsl.

BonnoBbeie cBoiictBa cBera. WHTepdepenuus cBera. KorepeHTHOCTH
CBETOBBIX Jyueil. MHTepdepeniusa B ToHkux mieHkax. Konbiia HeroTona. Hc-
N0Jb30BaHUE UHTEep(PepeHInrn B HaykKe M TexHuke. Judpakius csera.
Judpakuus Ha menu B napauienbHbIX dydax. Judpakuuonnas pemertka. [lo-
ngpusanus nonepeuyHbix BoJIH. [lomsapuszauusa ceta. [lomsipouasl. [ucniepcus
ceeta. Bunbel cnektpoB. Crnektpsl ucnyckaHus. CHEKTpel MOTJIOLICHUS.
VYabrpaduoneroBoe u uHppakpacHoe usznydeHusi. PeHTreHoBckue nyuu. Mx
IIPUPOJIa U CBOMCTBA.

Jlemoncmpayuu

3aKOHBI OTPaXXEHHUS M IPEIOMIIEHUS CBETA.

IlosiHOE BHYTpEHHEE OTpaKECHUE.

Onrtuyeckue TpuOOPHI.

Nutepdepennus cpera.

Hudpaxuus ceeTa.

[Tonsipuzanus ceera.

[TosmyyeHune cnekTpa ¢ MOMOUIBIO TPU3MBI.

[TonydeHue crniekTpa ¢ MOMOILbIO TU(PPAKIIMOHHON PEIIeTKH.

CnekTpockor.

IIpakmuueckue pabomsi

N3yuenune n300pa>keHus MpeMETOB B TOHKOM JIMH3E.

N3yuenue unteppepeHnu 1 qudpakium cBeTa.

I'panyrpoBKa CIEKTPOCKONA U ONPEIEIEHUE JJIMHBI BOJIHBI CIIEKTPAJIbHBIX
JUHUN.

6.2y1eMeHThI KBAHTOBOM (PU3HKH
KBanToBag ontuka. KsantoBas rumore3a [lmanka. dotonsl. BHemuwMit
doTornekTpuueckuit 3hPexr.



®usnka aroma. Pa3zBurtMe B3rIAI0B  HAa  CTPOCHME  BELIECTBA.
3aKOHOMEPHOCTM B AaTOMHBIX CIEKTpax BoAopoja. fnepHas MoAENb aToMma.
Oneitel J.Pe3zepdopna. Mogens atoma Bomopoaa mno H.bopy. KBanToBbie
rE€HEPaTOPHI.

®usuka aroMmHoro sapa. EctecTBeHHas paaunoakTUBHOCTh. CHoOCOOBI
HaOJIOICHUSI U PErUCTpalvu 3apspKeHHbIX dacTull. Jddexr BapunoBa —
UepenkoBa. Ctpoenue aTtoMHoro sapa. JepekT wmacchl, 3HEprusi CBSI3U H
YCTOMYMBOCTb  aTOMHBIX  sijep. SnepHeie  peakuuu.  MckyccrBeHHas
paguOaKTUBHOCTh. Jlemenue Tskenslx snpep. LlemHas snaepHas peakuws.
Ynpasnsemas nenHas peakuus. Snepusiii peakrop. [lonydenne paguoakTUBHBIX
WU30TOIIOB M HUX IIpUMEHEeHue. buonormyeckoe nAeUCTBHE pPaJaUMOAKTUBHBIX
W3JIy4YEHUN. DIIEMEHTApHbBIC YaCTHULIBI.

JleMoHCcTpanuu

doTtorpdexr.

JInHenyaTble CIEKTPBI Pa3JIMYHBIX BEIIECCTB.

W3ny4yenue nazepa (KBaHTOBOI'O T'€HEPATOPA).

7. dBoaonus Bcesennoii

Ctpoenune wu pasButhe Bcenennoil. Hama 3Be3nHas cucremMa —
lNanmaktuka. [pyrue ranaktuku. beckoneyHocts Bceenennoun. Ilonstue o
kocMmosioruu. Pacmmpsiromasics Bceenennas. Mogens ropsiueid  BeeneHHOM.
CtpoeHue 1 mpoucxoxjaeHue ["amakTuk.

OBosrouusa 3Be3A. ['mnoreza npoucxoxacHuss COTHEYHOW CHUCTEMBI.
Tepmosinepublii  cuHTe3. IIpoOnema TepMOSAEpPHON DJHEPrEeTUKU. DHEPrus
Connua u 3Be31. IBostonus 38e31. [Ipoucxoxaenne CoTHEUHON CUCTEMBI.

Jlemoncmpayuu

doTorpaduu miaaHeT, cAeNIaHHbIE ¢ KOCMUYECKUX 30H]IOB.

Kapra JlyHsl u ruianer.

Ctpoenue u 3BoJionns BeeneHHoM.

IIpumepHbie TeMbl pedepaToB (J0KJIAA0B), MHAUBUAYAJIbHbBIX
NPOEKTOB

* ANlbTepHAaTUBHAS SHEPIEeTHKA.

* AtomHas guzuka. M3otomsl. [I[pumMenenre paguoakTUBHBIX U30TOIOB B
MEJIULIVHE.

* beCKOHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPBL.

* Benuuaiiime oTKpbITUS PUKKH.

 JKunkne kpucrasibl.

* 3aKOHBI COXPAaHEHUS B MEXAHUKE.

* Urops BacunbseBuy KypuatoB — (usuk, opranuzatop aTOMHON HAyKu U
TEXHUKH.

* Ucaak HproTOH — co3aaresb KI1acCu4ecKoil (PU3UKH.

* Knaccugukanus 1 XxapakTepUCTHKHU 3JIEMEHTAPHBIX YaCTHUII.

» KoHcTpyKknms u BUIbI J1a3epoB. [[puMenenune nazepoB B MEAULIMHE.



* KproanexktpoHnrka (MUKPOIJIEKTPOHUKA U XOJION).

* MeTon MEYEeHBIX aTOMOB.

* Muxann BacuinbeBud JIOMOHOCOB — yU€HBIN SHUIMUKIIOIIEIUCT.

* HanotexHosorust — MexxaucMIuIvHapHas o0J1acTh GyHAaMEHTAIbHON U
MPUKIIATHOM HayKU U TEXHUKU. E€ 3HaueHue 111 MEeIULINHBI

* Hykneocunre3 Bo BeceneHHou.

* O0ObsAcHEeHHE POTOCUHTE3A C TOUKH 3PEHUS (PU3UKHU.

* [Ipo0iieMBI PKOJIOTMH, CBSI3AHHBIE C UCIIOJIB30BAHUEM TEIUIOBBIX MAILIMH.

* Pentrenosckue nyun. cropus otkpeitus. [Ipumenenne B MmegunuHe.

* ConHIle — MCTOYHUK KM3HU Ha 3eMIie.

* YIIbTpa3ByK, MOJy4€HUE, CBOMCTBA, IPUMEHEHHUE B MEULINHE.

* UepHbIe IBIPHI.

» [IIkana 3JIeKTpPOMArHUTHBIX BOJIH.

* DKOJIOTHYECKHE MTPOOJIEMBbI U BOBMOXHBIE ITyTH UX PEIICHUS.



TEMATHUYECKOE IINTAHUPOBAHUE

[Ipu  peanusanuum  cojepxkaHus  oOIlIeoOpa3oBaTEeNbHOW  y4eOHOMU
nuciuiuinabl - «®uszuka» B npenenax ocBoeHus [IIICC3 CIIO na 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHuUs C OJIYYEHHEM CpeaHero o0iiero oopazoBaHus
MakcHUMaibHasg yuyeOHas Harpy3ka o0y4aronIuxcsi COCTaBIIsET:

no cnenuanbHocTsIM CIIO ectectBeHHO-HayuHoro mnpoduias — 146
4acoB, U3 HUX ayauTopHasa (o0s3aTenpHas) Harpy3ka oOydarolmuxcs, BKIIOYAs
nabopaTopHbIie paboThl, — 97 YacoB; BHEayIUTOPHAsI CaMOCTOSTeNIbHAs padoTa
CTyaeHTOB — 49 yacos.

TEMATHYECKHWM IIVIAH

Bua yue6Hoit paboThl KonuuectBo yacos

AyautopHble 3aHsaTus. Cogepkanue 00y4eHus

Beenenue 2

1. Mexanuka 14

2. MonexynsipHas ¢pusuka. TepMogmHaMuka 20

3. DnekTpoAuHaMHUKa 24

4. KonebaHusa 1 BOJHEI 14

5. OnTHka 14

6. DIIeMeHThI KBaHTOBOH (U3HKHU 6

7. OBomronusa BeeneHHoit 3

Hroro 97

BHeaynuTopHasi caMoCTOsITeIbHAs padoTa

[ToaroToBKa YCTHBIX BBICTYIUICHHW TIO 3aJaHHBIM | 49
TeMmam, 3cce, TOKIanoB, pedepaToB, HHANBUIYATHLHOTO
MpoeKTa C  HCHOJh30BaHHEM  HMH(OPMAIMOHHBIX

TAYHUATOTUN A_TIN

[IpomexxyTouHas arrectanus B popme auddepeHIINpoOBaHHOTO 3aUeTa

Bcero 146




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEEHOM
AEATEJIBHOCTHU CTYJAEHTOB

Conepxanue o0ydyeHus

XapaKTepuCTHUKA OCHOBHBIX BUAOB JAEATEIbHOCTH
CTYJICHTOB (Ha YPOBHE YUCOHBIX JICHCTBHII)

BBenenue

YMeHHUsI NOCTaHOBKH LIeJIeN JeATEIbHOCTH, INIAHUPOBAHUS
COOCTBEHHOM JI€ATENbHOCTH JJI JOCTHXKEHHS TTOCTABJICHHBIX
Lesei, NpeIBUICHNUS] BO3MOKHBIX pPe3yJIbTaTOB 3THX
JIEUCTBUIA, OPTraHU3AIMU CAMOKOHTPOJIA U OLICHKH
MIOJIyYEHHBIX PE3YJIbTATOB.

Pa3BuTHe criocOOHOCTH SICHO U TOYHO U3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHS,
BOCIIPUHUMATH ¥ aHATTU3UPOBATh MHEHUSI COOECETHUKOB,
MIPU3HABas IPABO JPYroro 4ejoBeKa Ha HHOE MHEHHE.
YMeHue BbICKa3bIBATh TUTIOTE3HI I OOBSICHEHUS
HAOII0/IaeMBIX SBJICHHI.

YMenue npeanaratb MOJEIU SIBJICHUM.

Yka3zaHue rpaHull IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
N3510%keHne OCHOBHBIX IOJIOKEHU COBPEMEHHON Hay4YHOU
KapTHUHBI MUpa.

[IpuBenenre mpuMeEpOB BIMSHUS OTKPBHITUN B (PU3MKE HA
MIPOrpecc B TEXHUKE U TEXHOJIOTUU IPOU3BOCTBA.
Hcnonw3oBanne MaTepHEeTa 15 MOMCKa WH(DOpMAaUN

1. Mexanuka

Kunemamuxa

IIpencraBieHre MEXaHUUECKOTO IBH)KEHUS TENa
YpaBHEHUSMHU 3aBUCUMOCTH KOOPAMHAT U MPOEKIUei
CKOPOCTH OT BpeMeHHU. lIpencraBienne MEXaHUYECKOTO
JBUKEHUS TeJla rpaikaMu 3aBUCUMOCTH KOOPJIUHAT U
IIPOEKIMEN CKOPOCTH OT BpeMeHU. OnpeesieHne KOOpAUHAT
MPONJIEHHOTO ITyTH, CKOPOCTH U YCKOPEHUS Tela Mo rpadukam
3aBHCHUMOCTH KOOPJANHAT U MPOEKINI CKOPOCTH OT BPEMEHH.
Omnpenenenne KOOpAUHAT IPOWIEHHOTO MyTH, CKOPOCTH U
YCKOPEHUS TeJla 110 YPaBHEHUAM 3aBUCUMOCTH KOOPIMWHAT U
IIPOEKLUI CKOPOCTH OT BPEMEHHU.

IIpoBeneHne cCpaBHUTENBHOTO aHAJIN3a PABHOMEPHOTO U
PaBHOIIEPEMEHHOTO JBUKCHHM.

[TproGperenue omnpiTa paboOThl B IPYMIIE C BBITOIHEHHUEM
Pa3IMYHBIX COLMAIBHBIX POJIEH.

Pa3paboTka BO3MOKHON CUCTEMBI IEUCTBUN U KOHCTPYKIIMH
JUIS SKCIIEPUMEHTAIIBHOTO OIIPEIETICHHSI KHHEMATUUECKUX
BEJIMYHH.

[IpencraBnenne MHPOPMALIMU O BUIAX JBMKEHUS B BUJIE
TaOIUI[BI

3axonsl COXpAaHEeHUA 6
MexaHuke

[IpumeHeHne 3aKk0HA COXpaHEHUST UMITYJIbCA JIJIST BBIYMCIICHUS
M3MEHEHUN CKOPOCTEN Te MPU UX B3aUMOJICUCTBUSIX.
N3mepenne paboThl CUIT M U3MEHEHNE KUHETHIECKOW SHEPTHH
Tena. Berancnenue paboThl CHJT U U3MEHEHUS KHHETUYECKOM
SHEpPruu Tena.

Boluncrienyie noTeHIHalIbHOM SHEPTUHU TE B TPABUTALIMOHHOM
nosie. OnpeneneHre NOTeHIMaIbHON SHEPTUU YIIPYTo
nehOpMHUPOBAHHOTO Tella IO U3BECTHOM Aedopmanu u
KECTKOCTH Tela.




[IprumeneHne 3aKoHa COXPaHEHUSI MEXaHUYECKOM SHEPTUU MPHU
pacuerax pe3yiabTaToB B3aUMOAEHCTBUM TEI
IPaBUTALlMOHHBIMU CUJIAMU U CUJIAMU YIIPYTOCTH.

VYkazanne rpanun MIpUMCHUMOCTHU 3aKOHOB MCXAaHUKH.
VYka3zanue yueOHbIX AUCUUIUIMH, TPU U3YYEHUH KOTOPBIX
HCIIOJIB3YIOTCS 3aKOHBI COXPAHECHUSI

2. OCHOBBI MOJIEKYJISIPHOM (PU3MKH U TEPMOIMHAMUKH

OcHo6bl MONEKYNAPHOU
KUHEeMuU4ecKol meopuu.
Hoeanvuulii 2az

Pemenue 3ai1ayu ¢ npuMeHEHUEM OCHOBHOT'O YPaBHEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH T'a30B.

OrnpezenieHne nmapaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM HAa OCHOBAHUM YPABHEHUS COCTOSHUS UJI€aIbHOTO
rasa.

OrnpezenieHne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSTHUU ¥ IPOUCXOISAIINX MPOIIECCOB IO TpaduKam
3aBucumMoctu p (1),

V(T), p (V).

[IpencraBnenue B Buae rpadMKOB U30XOPHOTO, H300apHOTO 1
M30TEPMHUYECKOTO MTPOLIECCOB.

Brruucnenue cpeaHeit KHHETUUECKON YHEPTUH TEIJIOBOTO
JIBIKEHUSI MOJIEKYJT T10 U3BECTHOM TeMIIepaType BEIIEeCTBA.
Bricka3pIBaHHE TUNIOTE3 I OOBSICHEHNS HA0II0aEMBIX
SBJICHUN. YKa3aHUE rpaHull IPUMEHUMOCTHA MOJIETU
«AIeaNbHbIN ra3» u 3akonos MKT

OcHoebl mepmMoOUHaAMUKU

N3mepenue koaudecTBa TEIUIOTHI B ITpolieccax
Teruionepenayn. Pacuer koiauuyecTa TEMIOThI, HEOOXOIUMOTO
JUIsL OCYILECTBIICHHS 3a/IaHHOTO IIpoIiecca ¢ TeIIonepeaue.
PacueT u3MeHeHus BHYTpEHHEH SHepruu Tel, paboThl U
NepeJaHHOT0 KOJIMYECTBA TEIIOTHI C UCTIOIb30BaHUEM
MIEPBOT0 3aKOHA TEPMOJUHAMMKH.

Pacuer paOoTsl, COBEpIIEHHOM T'a30M, 1O IpaduKy
3apucuMocTH p (V).

Brruncnenue paboTsl ra3a, COBEpILIEHHON NPy U3MEHEHUU
COCTOSIHUSA 110 3aMKHYTOMY IIMKIy. Berancnenne KIIJ| npu
COBEPUIEHUH ra30M paboThl B IIPOIIECCaX U3MEHEHUS
COCTOSIHUS TI0 3aMKHYTOMY LMKITy. OOBsICHEHHE PUHIIUIIOB
JEHCTBUS TEIJIOBBIX MallluH. JleMoHcTpaius poin GU3NKU B
CO31aHMH U COBEPIICHCTBOBAHUY TEIUIOBBIX JBUTaTENICH.
W3noxxeHue cyTu 3K0JIOTHYeCKUX MpodsieM, 00yCIIOBICHHbIX
paboToil TEIUIOBBIX JBUTATENEH U MPEUIOKEHUE MTYyTH UX
pelieHus. YKazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB
TEPMOJMHAMUKHU. Y MEHHE BECTH JIUAJIOT, BBICIYIINBATh
MHEHHE OIIMOHEHTa, y4acTBOBATh B TUCKYCCHH, OTKPBITO
BbIpaXaTh U OTCTaWBATh CBOIO TOUYKY 3PEHHUS.

Ceoticmea napos, Huoko-
cmeitl, meepovlx mei

H3mepenue BlIaXxHOCTH BO3yXa.

Pacyer konmuecTBa TEIIOTH, HEOOXOAUMOTO s
OCYIIIECTBJIEHUS TpoIecca Mepexoaa BELECTBA U3 OJTHOTO
arperaTHoro COCTOSIHHSI B IPYTOe.

DKCTIepUMEHTAIBHOE MCCIICIOBAaHUE TEIIOBBIX CBOWCTB
BEIIIECTBA.

[Ipumenenue pu3znyecKux MOHATHI U 3aKOHOB B Y4eOHOM
MaTepuaie npoeccHOHATBHOTO XapaKTepa.
Wcnons3zoBanne MHTEpHETA 1)1 TOMCKA HHGOPMAITIH O




pa3paboTKax U MPUMEHEHHUSIX COBPEMEHHBIX TBEPIBIX U
aMop(HBIX MaTEpUaJIOB

3. DJIeKTPOAMHAMMKA

Onexmpocmamuka

Boruncienue cuil B3auMOACHCTBUS TOUEUHBIX SJIEKTPUUECKUX
3apsJIOB.

Boruncienne Hanps>KEHHOCTH 3IEKTPUYECKOTO TOJIS OHOTO U
HECKOJIbKMX TOYEUHBIX JIEKTPUUCCKUX 3apsI0B. Berancienue
MOTEHIMANA SJIEKTPUYECKOTO MOJISI OJTHOTO U HECKOJIBKHUX
TOYEUYHBIX JIEKTPUUYECKUX 3apsA0B. I3MepeHne pa3HOCTH T10-
TCHIIMAJIOB.

Brruncienne sHepruu JIEKTPUIECKOTO TOJIS 3apsHKEHHOTO
KOH/JIEHCATOopa.

Pa3zpaboTka rmiaHa 1 BO3BMOXHOM CXEeMbI ACHCTBUI
AKCIIEPUMEHTAILHOTO ONPEIeTICHUS SJIEKTPOEMKOCTH
KOHJICHCATOPA U JTUAJICKTPUICCKON MPOHUIIAEMOCTH
BCIECTBA.

[TpoBeneHME CPaBHUTEIIBHOTO aHAIM3a TPAaBUTAIMOHHOTO U
AJIEKTPOCTATHYECKOTO MOJIEN

Ilocmosinnwiti mok

H3mepenne MOIIHOCTH 2IIEKTPUYEcKOoro Toka. M3mepenue
OJ1C 1 BHYTpEHHETO COMPOTUBJICHUS UCTOUYHUKA TOKA.
BrimonHeHne pacueToB CHIIbI TOKA U HAMPSKEHHUH Ha
Y4aCTKaX JIEKTPUYECKHX LIEHEH.

Hcnons3oBanue MuTepHeTa 1715 moucka nHGOpManuu o
NEPCIIEKTUBAX Pa3BUTHUS MOJIYIPOBOJHUKOBON TEXHUKH.
YcTaHOBKAa NPUYMHHO-CIIEICTBEHHBIX CBSA3EH

Maenummuvle senenus

W3mepenne MHIyKIIMU MarHuTHOTO 1oJis. Berancnenue cu,
JIEMCTBYIOLIMX HA IPOBOJHUK C TOKOM B MAarHUTHOM MOJI€.
Beruncnenve cuil, AEMCTBYIOLIUX HA DJIEKTPUUYECKUAN 3apsil,
JBUKYIIUICS B MArHUTHOM II0JI€.

Uccnenosanue sABiIeHUN 31EKTPOMATHUTHON UHIYKIIHH,
CaMOUHIYKIUU.

Bbruncnenue sHepruu MarHuTHOTO MOJIS.

OObsicCHeHHEe TPHUHIINIIA ACWCTBUS AIEKTPOABUTATENS.
OO0BsicHeHUE TIPUHITUIIA JACHCTBUS TeHepaTopa
AIIEKTPUUYECKOTO TOKA U 3JIEKTPOU3MEPHUTEIBHBIX TPUOOPOB.
OO0BsicHeHHE POJIM MAarHUTHOTO TOJIsi 3€MJIH B KU3HU
pacTeHuM, )KUBOTHBIX, YETIOBEKA.

[TpuBeneHre NpUMEpPOB MPAKTUYECKOTO MPUMEHEHUS
U3yYEHHBIX SIBJICHUH, 3aKOHOB, TPUOOPOB, YCTPOMCTB.
[IpoBeneHne cpaBHUTENBHOIO aHAIN3a CBOMCTB
AIIEKTPOCTATUYECKOT0, MArHUTHOT'O M BUXPEBOTO
ANEKTPUYECKUX TOJIEH.

OObsiCHEHHE HA TIPUMEPEe MarHUTHBIX SIBICHUH, TTOYEMY
(bU3UKY MOKHO pacCMaTpPUBATh KaK METAIUCHUIUINHY

4. KoJie0anus ¥ BOJIHBI

Mexanuueckue konebaHus

HccnenoBanue 3aBUCHMOCTH TTEpHO/Ia KoJIeOaHUH
MaTeMaTU4YeCKOro MasiTHUKA OT €ro JJIMHBI, MacChl U
aMITTUTY 1Bl KosteOanuii. MccnenoBanue 3aBUCUMOCTH
nepuoja konebaHuil Tpy3a Ha MPYKUHE OT €ro MacChl U
KECTKOCTH NIPYKUHBI. Beruncnenue nepuoa koaeoanumit
MaTCMaTUYCCKOIo MasTHHUKA 110 U3BCCTHOMY 3HAUCHUIO CT'O
JUIMHBL. Briuncrienue nepruosa koneOaHuil rpys3a Ha IpYKHHE




10 M3BECTHBIM 3HAYCHHSIM €TI0 MACChI U )KECTKOCTH TPY>KHHBI.
BripaboTka HaBBIKOB BOCIIPUHUMATH, AHAITU3UPOBATD,
nepepadaThIiBaTh M MPEABSIBIATE HHPOPMAIHIO B
COOTBETCTBUH C IIOCTABICHHBIMHA 3a1a9aMHU.

ITpoBenenue kiaaccupuKanuy KoaecOaHmit

Ynpyaue 6onnul

W3mepenne 1uHbI 3BYKOBOM BOJIHBI 110 PE3YyJIbTaTaM
HaOroAeHui UHTep(EpPEeHNHU 3BYKOBBIX BOJIH.
HaGnronenue u o0bsicHEHUE SIBICHUH HHTEPPEPEHINN U
JU(PPaKLUU MEXaHUYECKUX BOJIH.

[TpencraBienue obiacTeil MpUMEHEHHS YAbTPA3BYKa U
NEPCHEKTUBBI €r0 UCIOIb30BAHUS B PA3JIMUHBIX 00JaCTAX
HAyKH, TEXHUKH, B MEIULIUHE.

W3noxeHne cyTH 3KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
BO3JICHCTBUEM 3BYKOBBIX BOJIH Ha OPTaHN3M YEJIOBEKA

OnexmpomacHummbvle
xonebanus

Habmroienue ocuuiorpaMm rapMOHUYECKUX KoieOaHui
CHUJIBbI TOKA B LICTIH.

N3mepenne 3meKTpoeMKOCTH KOHIeHcaTopa. 3mepenue
WHYKTUBHOCTD KaTYIIKHU.

HccnenoBanue siBIEHUS JIEKTPUUECKOTO pe30HaHca B
IIOCJIEI0BATEILHOM 1IEH.

[TpoBeneHmne aHagoOruu MEXIy GU3NIECKUMH BETUUMHAMU,
XapaKTEePU3YIOIUMU MEXaHUYECKYIO U 3JIEKTPOMArHUTHYIO
K0J1e0aTeIbHBIE CUCTEMBI.

Pacuer 3HaueHnl CUIIBI TOKA U HAIIPSDKEHUS HA JIEMEHTaxX
LEMU IEPEMEHHOT0 TOKa.

UccnenoBanue npuHmumna nelcTBus Tpanchopmaropa.
HccnenoBanue NpuHIMINA JEHCTBUSA T€HEPATOPA IEPEMEHHOTO
Toka. Mcnonb3oBanue MHTepHETa 1)1 TOMCKa MHPOPMAIIUK O
COBPEMEHHBIX CIOCO0ax mnepesiaun 3JIEeKTPOIHEPTUU

3]leKmp0M612HquHbl€
B0JIHbl

OcymiecTBiIeHHE paauoNepeaddl U paguonprema.
HccnenoBanue CBOMCTB 3IEKTPOMATHUTHBIX BOJIH C TOMOIIBIO
MOOMIIBHOTO TenedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOLIEHUS K U3y4Ya€MbIM Ha ypOKax
(1)I/I3I/IKI/I O6’beKTaM 1 OCBAMBACMBbIM BHUJIaM JACATCIIBHOCTH.
OO0bsicHeHHE TPUHIIUITUATBHOTO PA3IMYUs IPUPOIBI YIIPYTUX
nu SHGKTpOMaFHI/ITHI)IX BOJIH. I/ISJ'IO)KGHI/IG CYTI/I 3KOJOTHUYCCKUX
po0JieM, CBA3aHHBIX C AIEKTPOMAarHUTHBIMU KOJIEOaHUSIMU U
BOJIHAMH.

OOBsICHEHHE POJIH SJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HcciaeIoBaHnsax BeenenHon

5. OnrTuka

Ilpupooa ceema

[IpruMmeHeHrne Ha MPaKTUKE 3aKOHOB OTPAXEHUS U
MPEJIOMIIEHUS CBETA IIPU PELIEHNH 3aa4.

OnpeneneHne CIeKTPAIbHBIX TPAHUL] YYBCTBUTEIBHOCTH
YeJI0BEUECKOro riasa.

YMeH#e CTpouTh N300pKEHUS MPEIMETOB, TABaEMbIe
TUH3aMU. PacueT pacCTosiHUSI OT TMH3HI 10 H300pasKeHUs
npeaMera.

Pacuer onTuuecKkoi CUIIBI JIUH3EI.

N3mepenne GoKyCHOTO pacCTOSHUS JTUH3HI.

HcnblTanue Mogeneil MUKPOCKOIIA U TEJIECKONA

Bonnosasa npupooa ceema

Habmonenue siBineHust uHTepQepeHinu 3J1eKTPOMarHUTHBIX




BoJIH. HaOmonenne siBieHnst Audpaxiiy 2IeKTpOMarHUTHBIX
BOJIH. HabmmoieHne siBIIeHUS TTONISIPU3aIuu
AJIEKTPOMArHUTHBIX BOJIH. MI3MepeHue IJIMHBI CBETOBOM
BOJIHBI 110 pe3yJIbTaTaM HAOIIOICHUS SIBICHUS
unreppepenuu. Habmronenue sBiaeHus udpakiiny CBeTa.
Habmroienue sSBICHUS MOJISIPU3AIAN U TUCIICPCHH CBETA.
[Touck pa3nmuumii ¥ CXOACTBA MEKAY AUDPAKITHOHHBIM H
JUCTICPCUOHHBIM CIICKTPaAMHU.

[TpuBeneHNME IPUMEPOB MOSBICHUS B IIPUPOJIE U
WCIIOJIb30BaHUs B TEXHUKE SIBIICHUH MHTEep(hEPEHITNH,

T paKIny, MOJIIPU3AINU U TUcTiepcuu cBeTa. [lepedncienne
METOJIOB MIO3HAHUS, KOTOPBIC UCTIOJIB30BAHBI PU H3yYECHUN
YKa3aHHbBIX SBJICHHUIA

DJIeMeHThl KBAHTOBOM QU3UK

u

Keanmoesas onmuxa

O0Ombsicuenne 3akoHOB CTOJIETOBAa HA OCHOBE KBAaHTOBBIX
IIPEACTABICHUMN.

Pacuer MakcuMallbHON KMHETHYECKOM SHEPTUH JICKTPOHOB
npu HOTOIIEKTPUIECKOM S dekTe.

Omnpenenenne pabOThI BEIX0/a HJICKTPOHA 110 TPapHKY
3aBUCUMOCTH MAaKCUMAJIbHON KHHETUYECKOW SHEPTrUU
(OTORIIEKTPOHOB OT YacTOTHI cBeTa. OnpeneneHue padboThl
BBIX0/]1a 3JICKTPOHA.

[lepeuncnenne npuOOPOB, YCTAHOBKH, B KOTOPBIX
MPUMEHSIETCS Oe3UHEPIHOHHOCTh (hoTOdh(DeKTa.
OOBsicHEeHHE KOPITYCKYIISIPHO-BOJIHOBOTO JlyaJli3Ma CBOWCTB
¢otoHOB. OOBSICHEHHE POJIU KBAHTOBOW ONTUKH B Pa3BUTHUU
COBPEMEHHOM (pu3uKH

Quszuxa amoma

Hab6nronenue nuHENYaThIX CIIEKTPOB.

PacueT 4acTOThI ¥ IJTMHBI BOJHBI UICITYCKA€MOTO CBETA MPU
nepexo/ie aToMa BO10pojia U3 OJJHOTO CTAallMOHAPHOTO
cocTosiHuUS B Apyroe. OObsICHEHHE MTPOUCXOKACHUS
JUHEWYATOro CIIEKTpa aToMa BOJ0OPOJa M pa3Inyus
JUHENYaThIX CIEKTPOB PA3IMUHbIX ra30B. MccnenoBanue
JIMHENYaToro CreKkTpa.

Hccnenoanue npuHIMIa paboThl TIOMUHECIICHTHOM JIaMIIBL.
Hab6nronenue u o0bsACHEHHE IPUHIINTIA IEHCTBUSI Jlazepa.
[IpuBeneHne mpuMeEPOB UCIIOIB30BAHMS JIa3€pa B
COBPEMEHHOM HayKe M TEXHUKE.

Hcnons3oBanue MuTepHEeTa 1715 TOMCKa WH(OPMALIUU O
MepPCIEKTUBAX MPUMEHEHHUSI Jla3epa

Duzuka amomHozo 10pa

Habmoienue TpekoB anbda-yacTuil B kamepe BuibcoHa.
PeructpupoBanue siIepHBIX U3IY4€HUN C TOMOLIBIO CUETYMKA
I'eiirepa.

PvaeT 3HepFI/II/I CBS3HU AaTOMHBIX su1ep.

Ornpenenenue 3apsiia © MacCOBOI'O YUCIIA ATOMHOTO si/Ipa,
BO3HHKAIOIIETO B Pe3yJbTAaTe PAJMOAKTUBHOTO pacmaja.
Brrancnenue sHepruu, 0CBOOOKAAIOMIEHCS TTpU
PaIMOaKTUBHOM pacmaje.

Ornpezenenne NpoAyKTOB SIIEPHOMN peaKkIuu.
Brruncnenne sHepruu, 0CBOOOKIAIOIICHCS MPU SIEPHBIX
peaKLu/mx. HOHI/IMaHI/Ie HpeI/IMyIJ_ICCTB 1 HEAOCTATKOB
WCTIOJIb30BAaHMSI aTOMHOM SHEPIUU U MOHU3UPYIOIIUX




M3IIy4€HUH B IPOMBIIUICHHOCTH, MEAULIMHE.

N3noxeHne CyTu 3K0JI0OTHYECKUX MTPOOJIEM, CBA3aHHBIX C
OMOJIOTMYECKUM JIEHCTBUEM PAJMOAKTUBHBIX U3ITyUYCHUH.
[ToHnMaHue EHHOCTEH HAYyYHOTO MTO3HAHUS MUpa HE BOOOIIE
JUIs 4eJIOBEYECTBA B LIEJIOM, a JJIs KaXJI0ro 00y4aromerocs
JIMYHO, IEHHOCTEN OBJIAJICHUSI METOJOM HAYYHOI'O IIO3HAHUS
JUI JOCTHKEHHs ycIiexa B JJF000M BUJIE MPAKTHUECKON
JIEATEIbHOCTH

7. DBOJIIOLMA BCEJICHHOM

Cmpoenue u pazeumue
Bcenennou

Hcnonb3zoBanne MHTEpHETA )15 TOMCKA H300paKeHU I
KOCMHYECKHX 00BEKTOB M HH(POPMALIUU 00 UX OCOOCHHOCTAX
OO6cyx1eHre BO3MOXKHBIX CLIEHApHEB 3BOTIOIMHN BeeneHHoil.
Hcnons3zoBanue MHTEpHETA 111 IOUCKA COBPEMEHHOU
uHpopmanuu o pazsutuu Beenennoit. Ouenka uaopmanuu ¢
MO3UIIMH €€ CBOMCTB: JIOCTOBEPHOCTU, 0OBEKTUBHOCTH,
MIOJIHOTHI, AKTYaJIbHOCTH U T. [I.

Deonroyus 36e30. 'unomesa
npoucxoacoenuss ConHeuHol
cucmemul

Brrancnenue sHepruu, 0CBOOOKTAIOMICHCS TIPH
TEPMOSICPHBIX PEAKIUSIX.

dopMynupoBKa MpodIIeM TEPMOSICPHON SHEPTETUKH.
OObsicHeHHE BIUSHUS COTHEYHOW aKTUBHOCTH Ha 3EMITIO.
[TorrMaHue POITM KOCMHYECKUX MCCIIEIOBAHUMN, HX HAYIHOTO
¥ YKOHOMHUYECKOT'0 3HAUYCHUSI.

OOcyxIeHre COBPEMEHHBIX TUTIOTE3 O MPOUCXOKIACHUU
CoTHeYHOM CHUCTEMBI




YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE MIPOT'PAMMBbI YYEBHOM «®U3UKA»

OcBoeHue mporpaMMbl y4eOHOW AUCHUIIMHBI «DU3MKa» MpeAnoiaract
Hajau4ue B npodeccuoHanbHOM 00pa30BaTENbHOM OpraHM3aluu, peaau3yroien
nporpammy [IIICC3 CIIO Ha 6a3e ocHOBHOTO 00I1Iero oOpa3oBaHus, KaOuHETa
($U3MKH, B KOTOPOM HMMEETCSI BO3MOXKHOCTh 00ECIEeYUTh CBOOOJHBIN JOCTYH B
HuTepHeT BO BpeMsl y4eOHOTO 3aHATHUS U B MIEPHOJ BHE YUE€OHOU EATeIbHOCTH
oOyJaromuxcs.

[Tomemnienne kabuHeTa (PU3UKU JOJDKHO YAOBIETBOPATH TPeOOBaHUSM
CanuTapHO-31UIeMUOIOrnYecKkux mnpasuid U HopmatuBoB (CanlluH 2.4.2 Ne
178-02) 1 OBITH OCHAIIIEHO TUIIOBBIM O0OPYIOBAHUEM, YKa3aHHBIM B HACTOSIIINX
TpeOOBaHMUSAX, B TOM YHUCJIE CHCHUATU3UPOBAHHON ydyeOHOW MeOenb0 Hu
cpencTBaMu 00y4YeHHMsI, JOCTATOYHBIMU ISl BHIIOJIHEHUSI TPEOOBAaHUN K YPOBHIO
TOJIrOTOBKM 06YYArOIHXCS

B  kabunere nm0MKHO  OBITH  MYJIBTUMEIUNWHOE  00OpYJOBaHMUE,
IOCPEJICTBOM KOTOPOTO YYAaCTHUKM OOpa3oBaTENbHOTO IMpoIecca MOIYT
npocMaTpuBaTh  BHU3yaJbHYI0  HHQopManuioo 1o  (u3uKe, CcOo3/4aBaTh
IpEe3eHTAallH, BUJeOMaTEepUabl U T. II.

B cocraB yuyeOHO-METOAMYECKOTO U  MAaTEPUATbHO-TEXHHUYECKOTO
oOecredeHns IporpaMMbl yueOHON AUCHUTITUHBI «Du3nkay, BXOIAT:

e uH(OPMAMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

® KOMIUJIEKT 3JIEKTPOCHAOKEHUSI KaOuHEeTa (PU3UKH;

® TEXHUYECKHUE CPEJCTBA OOyUCHHUS;

® JEMOHCTpAIlMOHHOE oOopyaoBaHue (0OOIIEro Ha3HAYCHUS U
TeMaTuyeckue Habophbl);

® CTaTUYEeCKHE, NTMHAMHYECKHUE, NTEMOHCTPAIMOHHBIE U Pa3IaTOYHBIC
MOJIEIIN;

e BCIIOMOTraTe’IbHOE 000PYI0BAaHHUE;

® KOMIUIEKT TEXHUYECKOM NOKYMEHTAallMM, B TOM YHUCJE Macrnopra Ha
cpeacTBa 00yUeHHs, MHCTPYKIUH 10 UX MUCIOJIb30BAHHUIO U TEXHUKE
0€30MacHOCTH;

e OubnmoTeuyHbId poHm.



PexoMenayemasi aureparypa

OcHoBHas JuTEparypa:

Ouzuka aig  nOpodeccuid U CHEIUAIBHOCTEH  TEXHUYECKOTO U
€CTECTBEHHOHAYYHOTO Tpoduiiel [TeKcT] : ydeOHMK A1 00pa3oBat. yupexaeHHi
Hay. u cpea. npod. obpazoanus / A.B. ®upcos ; nox pen. T.U. Tpopumosoit. —
6-e u3z., crep. — M. : Uznarenbckuii ieHTp «Akaaemus», 2018. — 352 c.

®dusuka [ DnekTpoHHBIH pecypc] : yueOnuk / B.H. ®enopona, E.B. ®aycros.
- M. : I'DOTAP-Menua, . Pexxum JIOCTyIIA:
http://www.medcollegelib.ru/book/ISBN9785970440971.htm

®usnka [DIEKTpOHHBIA pecypc| : yueO. Iid CTYAEHTOB YUpEXKICHUM
cpea. npod. oopazoanus / ®enopona B. H., ®ayctoB E. B. - M. : I'DOTAP-
Menua, 2015. Pexum IOCTyna:
http://www.medcollegelib.ru/book/ISBN9785970431412.html

HNuTepHer- pecypcbl

www.fcior.edu.ru (PenepanbHbIN HEHTP nHGOpPMaAIIMOHHO-
oOpa3oBaTeNbHBIX pecypcoB). Wwww.dic.academic.ru (Axkagemuk. CioBapu u
SHIUKIOoTEe UK ). WWW.hooksgid.com (Boo” Gid. DaekTponHas OubIMOTEKA).
www.globalteka.ru  (I'mo6Ganreka. ['mobGanpHas OuOIHOTEKa  HAYYHBIX
pecypcoB). www.window.edu.ru (EquHoe OKHO JOCTyma K 00pa3oBaTeIbHBIM
pecypcam). Www. st-books. ru (JIyumas yueOHas qurepaTypa).

www.school.edu.ru (Poccuiickuii 00pa3oBaTeIbHBIN nopTal.
JlocTynHOCTb, KaueCTBO, 3P PEKTUBHOCTB).

www. ru/book (DnextponHast OubIMOTEUHAS CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBatensHble pecypchl MHTepHETa —
dusuka).

www. school-collection. edu. ru (Emgumnas koyutekuus mHudpoOBbIX
00pa30BaTEIbLHBIX PECYPCOB).

https//fiz.1september.ru (yaebHo-MeToqnueckas razeta « Pusukay).

www. n-t. ru/nl/fz (HobGenesckue naypeatsl mo Gpusuke).

www.nhuclphys.sinp.msu.ru (Sxepuast ¢pusnka B UaTepHETE).

www. college. ru/fizika (IToxrotoBka x EI'D).

www.kvant.mccme.ru (Hay4HO-TIOTYJISIPHBINH  (U3UKO-MaTEeMaTHYCCKHM
xypHan «KBant»). Www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAy4YHBIN
KypHai Uit Mojoaexu «I1yTe B HAYyKy»).
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