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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 MPU MOJTOTOBKE CIEINATUCTOB CPEIHETO 3BEHA.

PabGouas nporpamMmma cocTaBiieHa B COOTBETCTBHHM ¢ PexoMeHmanusamMu 1o
OpraHM3allNy MOJYYEHHUs CPETHEro 001Iero oopa3oBaHus B mpejeaax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTPaMM CpPEeAHET0 MpodeccHoHanbHOTO OO0pa3oBaHHUS Ha
0a3ze OCHOBHOTO OO0IIero oOpa3oBaHHs C y4eTOM TpeOoBaHM (eaepanbHbIX
rOCyJapCTBEHHBIX 00pa3oBaTeIbHBIX CTaHJIapTOB u MOJTy4aeMoi
CIECIUAIBHOCTA  CpeAHero mnpodeccuoHalbHOTO  oOpa3oBaHus  (MMUCHBMO
JlemapTameHTa TOCYJapCTBEHHOW MOJUTUKUM B cdepe MNOATrOTOBKM padoyux
kanapos u JII1IO MunoOpnayku Poccun ot 17.03.2015 Ne 06-259).

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

o OCBOCHHME 3HaHUU O GyHIAMEHTAJIbHBIX (U3MUECKUX
3aKOHaX W TPUHLMNAX, JIEeKAIMMX B OCHOBE COBPEMEHHOM
¢u3uUecKoil KapTUHBI MHpa; HAMOOJIee BaXKHBIX OTKPBITHSIX B
obOsiact (HU3NKH, OKA3aBIIMX OMPEEIISIIOIIee BIUSHUE HA pa3BUTHE
TEXHHUKH W TEXHOJIOTUN; METOJAaX HAYIHOTO IMO3HAHUS TTPUPOJIBL;

o OBJAJCHUEC YMCHHUSMH TIPOBOJAWTH  HAOJIIOJCHUSA,
MJIAHUPOBATh M BBITIOJHATH DKCIIEPUMEHTHI, BBIIBUTATH THIIOTE3bI U
CTPOUTH MOJICJIH, MPUMEHATH MOJyYCHHBbIE 3HAHUS MO (DU3UKE IS
0OBSICHEHHSI Pa3HOOOPA3HBIX (PU3MYECKUX SIBICHUN U CBOWCTB Be-
MIECTB;, NPAKTHYECKH  MCIOJb30BaTh  (PU3MYECKUE  3HAHUS,
OIIEHUBATh IOCTOBEPHOCTh €CTECTBEHHO-HAYUYHOU UHPOPMALIHH;

o pa3BUTHE MO3HABATEIbHBIX UHTEPECOB,
WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH B Mpolecce
MPUOOPETEHNs] 3HAHUH M YMEHWH MO (PU3HUKE C HMCIOJIb30BAHHEM
pPa3IMYHBIX ~ WUCTOYHUKOB  WHPOpMAIMM W COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTHH;

o BOCIIUTaHUE YOEXKJICHHOCTH B BO3MOXKHOCTH IMO3HAHUS
3aKOHOB IPHUPObI, UCIIOJIB30BAHUS JTOCTHKESHUN (U3UKKA Ha Oyaro
pa3BUTHS YEeJIOBEYECKOU IUBUJIN3ALIUH; HEOOXOIMMOCTH

COTPYAHUYECTBA B IMPOIECCE COBMECTHOTO BBIMOJHEHUS 3ajady,
YB@XUTEIBHOIO  OTHOIIEHHS K MHEHHMIO OIINOHEHTa IMpHU
OOCYXXJIEeHMM  TMpOOJEeM  €CTECTBEHHO-HAy4YHOTO  COJIEp>KAHUS;
TOTOBHOCTH K MOpPAJbHO-ITUYECKONW OIEHKE HCIOIb30BaHUS
HAyYHBIX JOCTHXCHUH, UYYyBCTBA OTBETCTBEHHOCTH 3a 3aIlUTy
OKPYXKAOUIEN CPEIbI;

J UCII0JIb30BaHNe MPUOOPETEHHBIX 3HAHUI U YMEHUN s
pelIeHusl MPaKTUYECKUX 3a]a4 MOBCEIHEBHOM KU3HH, 00eCTICUeHUS
06e30macHOCTH coOCTBEHHOM KU3HH, palroHaIbLHOTO



MPUPOJIOTIONIB30BAHAST W OXPaHBl  OKpYXKalomed cpeasl |
BO3MOXKHOCTh ~IPHUMCHEHHS 3HAHUH TNpH pCHICHUH  3ajad,
BO3HMKAIOIIHMX B MOCIEAYIOIICH TPodecCHOHAIBHON AeATeIbHOCTH.

) B mporpaMMmy BKIIOYEHO COJACpP)KaHHME, HAIPaBICHHOE
Ha (OPMHUPOBAHKME y CTYIACHTOB KOMIIETCHI[UH, HEOOXOAUMBIX JIJIs
kauectBeHHOro ocBoeHusd CIIO na 0a3e OCHOBHOro 0OIIEro
o0pa3oBaHUsI.

OBIIIASI XAPAKTEPUCTUKA YYEBHOM JUCIUITIIIUNHBI « DU3UKA»

B ocnoBe yueOHoON aucuumumabl «Dusnuka» JIEKUT yCTaHOBKAa Ha
dbopMupoBaHue Yy O0OydYaeMbIX CHUCTEMbl 0a30BBIX TOHATHH (HU3UKU U
OpEACTaBICHUN O COBPEMEHHON (U3MUECKOM KapTHHE MHpa, a TaKKe
BbIpA0OTKA YMEHUM NPUMEHATh (PU3NYECKHE 3HAHUS KaK B MPO(ecCUOHATbHOU
NEeATEbHOCTHU, TaK U JIJIsl PELIECHMS KU3HEHHBIX 3a/1a4.

MHorue mnoJIOKEeHHs, pa3BHUBaeMble (U3UKON, paccMaTPUBAIOTCS Kak
OCHOBAa CO3[JaHMSl U UCIOJb30BaHUS MH(OPMALIMOHHBIX U KOMMYHUKAIIHOHHBIX
texHojgorui (MKT) — omnoro m3 Hambojiee 3HAYMMBIX TEXHOJOTHMYECKHX
JOCTUKEHUN COBPEMEHHOMN [IUBUIIN3AINM.

®duszuka JaeT KUY K [OHMMAaHUIO MHOTOYMCIECHHBIX SBJICHUH U
IPOLIECCOB  OKpYXaroIllero Mmupa (B  €CTECTBEHHO-HAay4YHBIX  OOJACTIX,
COLIMOJIOTUH, YKOHOMUKE, S3bIKE, JUTEpaType U Ap.). B dusuke popmupyrorcs
MHOTHE BHJBI JESITEIbHOCTH, KOTOPbIE UMEIOT MeTa-IpeaAMeTHbIH xapakrep. K
HUM B IEPBYIO Ouepelb OTHOCSATCA: MOJAEIUPOBAHHE OOBEKTOB U MPOLECCOB,
OPUMEHEHHE OCHOBHBIX METOJOB I[IO3HAHUS, CHUCTEMHO-UH(OPMALMOHHBIH
aHajau3, GopMyIMpOBaHUE TUIOTE3, AaHAJIU3 U CHUHTE3, CpaBHEHUE, 0000IIeH e,
CUCTeMaTu3allusl, BbISIBJIEHUE MPUYUHHO-CIEJACTBEHHBIX  CBSI3€H, TOUCK
aHaJIOTOB, YINpaBJeHUE O0BEKTaMU W Tpoieccamu. VMIMEHHO 3Ta AUCHMIUIMHA
MO3BOJISIET MO3HAKOMUTH CTYAEHTOB C HAYYHBIMU METOJIAMU MO3HAHMS, HAYYUTh
UX OTJIMYATh TUIIOTE3Y OT TEOPHUH, TEOPUIO OT SKCIIEPUMEHTA.

du3nka UMEET O4YeHb OOJBIIOE W  BCEBO3PACTAIOIIEE  YHUCIO
MEXIUCIUIIIIMHAPHBIX CBS3€H, NIPUYEM HA YPOBHE KaK MOHATUHHOIO amnmnapara,
Tak U MHCTpyMeHTapus. Cka3zaHHOE MO3BOJSET paccMaTpuBaTh (PU3MKY Kak
METaJUCLUUILINHY, KOTOpas MPEeAOCTABISICT MEXIUCUUIUIMHAPHBIN S3bIK s
ONMCaHUsl HaYYHOUM KapTUHBI MUDA.

duznka ABISIETCA CHCTEMOOOpa3yoImUM (aKTOPOM sl €CTECTBEHHO-
Hay4HBIX y4€OHBIX IPEIMETOB, TOCKOIBbKY (PU3NUYECKHIE 3aKOHBI JIEKAT B OCHOBE
COJlepXKaHUd XHUMHH, OHOJIOTHH, Teorpaduu, aCTPOHOMUU U CHEHHUATIbHBIX
TUCUUIUIMH. Y4eOHas aucuuiuinHa «®dusukay cos3naer yHuUBEpcalbHYIO 0asy
U1 U3ydeHus oOmenpo(eccuoHaNbHbIX M CHEUHANbHBIX JAUCUHUILINH,
3aKkJabiBas GyHIaMEHT JJIsl TOCIEYIONIEro 00yUeHHs CTYIE€HTOB.

OO6nagas JIOrMYECKON CTPOWHOCTBIO M ONMHUPASCh HA HKCIIEPUMEHTATbHBIE
daxTel, yueOHasa aucuumuinHa «Dusuka» QOpMHUPYET y CTYIECHTOB MOJJIUHHO
HayyHOe MHpOBO33peHue. du3rka sBIsSETCS OCHOBOW YUYEHHS O MAaTepHaIbHOM
MHUpE U peliaeT NpoOdieMbl 3TOr0 MUpa.

Conepxxanue ydeOHOM JUCHUILIMHBI, pealu3yeMoe IMpU MOATOTOBKE



oOyyarommxcs o CIELUATbHOCTAM MEIULIMTHCKOT O npoduis
npodeccuoHanbHOTO 00pa30BaHUs HE MMEET SIBHO BBIPAKEHHOH MpOodUIbHOM
COCTaBIIAIOIIEH, TaK KaK Mmpodeccuu M CHenuaibHOCTH, OTHOCSIIUECS K 9TOMY
npoduno o0ydeHus HE MMEIOT MPEHMYLISCTBEHHOH CBSI3W C TeM WJIM HHBIM
pazgenoMm ¢usuku. OgHAKO MOBBINIEHHOE BHUMAaHUE MOXKET OBITH YAENIEHO
U3YYCHHUIO NPUMEHEHHS] (U3NUYECKHX OTKPBITUH W 3aKOHOB B MEAMIIMHE, a
TaK)K€ TeMaM JKOJIOTHYECKOTO COJIEPKaHUS, IPUCYTCTBYIOIMUX MOUYTH B KAXKIOM
paszznerne.

Teoperuueckue cBeneHus no (GU3UKE TOMONHSIIOTCS EMOHCTPALUSIMHU H
1a00paTOpHBIMHU paboTamu.

N3ydenune oOmeoOpazoBaTeIbHON Yy4eOHOW AUCHUTUIMHBI «Du3nukay
3aBepLIaeTCs NOABEICHUEM UTOTOB B hopMme TuddhepeHIIuPOBAHHOIO 3a4eTa.

MECTO YYEBHOHN JUCIHUIIJIMHBI B YYEFHOM ILJTIAHE
VYyebnas mucnumuinHa «Duszmkay SBISETCS y4eOHBIM MPEAMETOM IIHKIIA
0011e00pa3oBaTeNbHbIX YY€OHBIX JIUCIUTLINH.

PE3YJbTATBHI OCBOEHUS YYEBHOM JUCIIUIIINHBI
OcBoeHME coJiepKaHUs Yy4eOHOU TUCHUILIMHBI «DPu3nka» 00ecrneynBaeT
JOCTHKEHUE CTYJICHTAMM CIEIYIONIUX PE3yJIbTaTOB:
JAUYHOCMHBIX:
® YyBCTBO TOPJOCTU M YBAXKEHUS K HCTOPUM U JOCTHKECHHUSIM
OTEYECTBEHHOW  (PU3MYECKOol Hayku; (QU3UYECKH T'PaMOTHOE
NMOBEJICHUE B MPO(PECCUOHANBHON MAEATENIBbHOCTHU U OBITY TIpHU
oOpaiieHuu ¢ npudopaMu M yCTPOUCTBAMU;
® YMCGHHE HCIIOJb30BaTh JOCTH)KCHUS COBPEMEHHOW (HHU3WUECKOM
HayKu ¥ (U3UYECKUX TEXHOJOTHH JJI MOBBIMICHUS COOCTBEHHOTO
WHTEJUICKTYaJbHOTO PAa3BUTUSA B BBIOpaHHON MpPOQecCHOHATHHON
NEATCIHbHOCTH;
® YMEHHE CaMOCTOSITeNIbHO JOOBIBaTh HOBBIE JJIsi ceOsl (pu3UUYECKUe
3HaHUS, HCHOJB3YS JJII  OTOTO  JOCTYIHBIE  UCTOYHUKHU
uH(opmanuu;
® yMEHHE BBICTPAaUBAaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B
KOMaH/I€ TI0 PEUICHUI0 OOIINX 3a/1a4;
® VYMEHHME VIPABIATh CBOEW I[IO03HABATEIIBHOM JEATEIBHOCTBIO,
MPOBOJUTH CAMOOIIEHKY YPOBHSI COOCTBEHHOTO HHTEIIIEKTYaIbHOTO
pa3BUTHS;
MemanpeomennpIxX:
® HCMOJIb30BAHUE PA3JIMYHBIX BHJJIOB MO3HABATEIHHOUN AEATEIBHOCTH
JUIS perieHns GU3NYECKUX 3aj1ad, MPUMEHEHHE OCHOBHBIX METOO0B
no3HaHus (HaOJMIONEHUS, OMUCAHMS, H3MEPEHUs, SKCIEPUMEHTA)
ISt W3YYCHUS Pa3TMYHBIX CTOPOH OKpYy>Karoliein
NEeUCTBUTEIBHOCTH;
® UCMOJIb30BAHUE  OCHOBHBIX  HMHTEJJIEKTYaJIbHBIX  OMNEpaluii:



MOCTAaHOBKHM 3a7a4yd, (QOpMYyIHpOBaHUS THUIOTE3, aHaIu3a u
CHUHTE3a, CpaBHEHHUsA, OO0OOIIEHUS, CHCTEMAaTHU3alliU, BBIIBICHUS
NPUYHHHO-CIICICTBEHHBIX  CBsA3€H, TMOWCKa aHaioros, Qop-
MYyJIIUPOBAaHHS BBIBOJOB I M3Y4YEHUS PAa3IUYHBIX CTOPOH
¢u3ndecKkux OOBEKTOB, SBJICHHH H TPOIECCOB, C KOTOPBHIMHU
BO3HHKAeT HEOOXOAMMOCTh CTaJKUBAThCSA B MPO¢eCcCHOHATBLHON
cepe;

YMEHHE WCIOJIb30BaTh PA3IMYHBIC WCTOYHHKHA JJIs TIOJTYUCHUS
buzmyeckoit mHPpopmMaIu, OIEHUBATH €€ TOCTOBEPHOCTH;

YMEHHE aHaIW3UpOBaTh M  NPEACTABIATH HWHPOpMAIUIO B
pa3IUYHBIX BUAAX;

yMEHHE TYOJMYHO TMPEACTaBIATh PE3YyJIbTaThl COOCTBEHHOTO
UCCIICIOBAHUS, BECTU TUCKYCCHH, JOCTYITHO U TAPMOHUYHO coYeTas
cojaepkaHue u GOpMBbI MpeACTaBIIEMON HHGOPMAIIHH;

npeomemmuulx:

chopMUpPOBAaHHOCTL TPEJACTABICHUNU O POJM U MecTe (U3NKH B
COBPEMEHHON HAay4yHOW KapTUHE MHUpA; MOHMMaHUE (PU3NYECKOn
CYIIHOCTH HaOJtogaeMbIX Bo BceelleHHON ABJIEHUM, poiu QUMK B
dbopmMupoBaHUM Kpyrozopa U (PyHKIIMOHAJIBHOW TPaMOTHOCTH
YeJIoBeKa JJIsl PELICHUs MPAaKTUYECKUX 3a]1a4;

BJIaJICHHE  OCHOBOMOJATAIOMUMH  (U3UYECKUMHU  TOHSITUIMH,
3aKOHOMEPHOCTSIMH,  3aKOHAMM U  TEOPUSIMH;  yYBEPEHHOE
HCTO0JIb30BaHuEe (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIUKHU;
BJIaJICHUE  OCHOBHBIMM  METOJAaMH  HAy4YHOTO  TIO3HAHWS,
UCTHOJB3yeMbIMU B (u3MKe:  HAOJMIOJAEHHEM,  OIMHCAHHUEM,
U3MEPEHUEM, FIKCIIEPUMEHTOM;

yMeHHs 00pabaTbiBaTh pe3yJbTaThl U3MEPEHUM, OOHapyKUBATh
3aBUCUMOCTh MEXAY (U3MUYECKUMU BEIUYUHAMU, OOBSICHSITH
MOJy4YEHHbIE PE3YJIbTATHI U JI€1aTh BHIBOJIbI;

c(hOpMHUPOBAHHOCTHh YMEHUS pelIaTh (U3NYECKUE 3a]aUH;
c(hopMUPOBAHHOCTh YMEHUS MPUMEHSTHh TMOJYYECHHBIC 3HAHUS HJIs
OOBSICHEHHS] YCIOBUM TPOTEKaHUS (PUBHMUYECKUX SBJICHUH B
npupojae, mnpodeccuoHaNBHON  chepe W IS TPUHATHS
MPAKTUYECKUX PEIICHUN B IOBCEAHEBHOM KU3HU,
chopMUpPOBAaHHOCT, COOCTBEHHOM IIO3WIIMK 110 OTHOIICHUIO K
dbuznveckoit nHGopMaIUU, MOJTydaeMON U3 Pa3HBIX HCTOYHUKOB.



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. YckopeHnue.
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 tsxkectu. Bec. Cuinbl B MEXaHUKE.

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

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 IBUKEHUC.

[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 KHHETHUUECKON 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. HanpsmeHHOCTh aneKkTpuyeckoro noiud. [Ipunnun cynep-
no3uiuu noJieit. Pabora cun sanexkrpocratrudeckoro mois. [lorenunan. Pasnocts
MOTEHI[AAJIOB. OKBUIIOTCHIUATbHBIE MMOBEPXHOCTH. CBs3b MEXKTY
HaNpsKEHHOCThIO M PA3HOCTHIO  MMOTEHIMAJIOB  DJEKTPUUECKOTO  MOJIS.
JuanexTpuku B dJIeKTpudeckoM moje. [lomgpuzamus  IUAJIEKTPUKOB.
[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 dJeKTpuueckoro Ttoka. Cuia toka. 3akoH Owma Jjsl ydacTka
e 60e3 3/[C. 3aBUCHUMOCTD IJIEKTPUUECKOTO COMPOTUBIICHUS OT MaTepuaa,
JIWHBI W IUIOIIAJAM TIONEPEYHOTO CEUEHUs TMPOBOJHUKA. 3aBUCUMOCTH
AJIEKTPUUECKOTO COMPOTHUBJICHUS MPOBOJIHUKOB OT TeMIIepaTyphl.
DIeKTPOJBMKYIIAsi CHJIa HMCTOYHUKA Toka. 3akoH Oma JJid TOJHOW IEMNH.
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
MarHuTHOTO TIOJII Ha MPSMOJIMHEHMHBIM MPOBOJHHUK C TOKOM. 3aKOH AMIepa.
BzaumogenictBue TOkOB. MarHuTHBIM MOTOK. J[€MCTBHME MAarHUTHOIO IOJS Ha
nBWKymuics 3apsa. Cuia Jlopenna.

DJIEKTpOMarHuTHas UHAYKIKS. DJICKTPOMarHuTHasg MHAYKIUA. Buxpesoe
anekTpuueckoe noie. CaMOMHAYKIUA. DHEPTUs MArHUTHOTO TOJISI.

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 3IEKTPOMAarHUTHON UHYKIMH.

Onpenenenue kod3pGUIMEHTA TOJIE3HOTO JSHCTBUS IJICKTPUUESCKOTO
YalHMKA.

Onpenenenue TemMepaTypbl HUTH JIaMITbl HaKQJIMBAHUS.

Onpenenenue IJ1C 1 BHYTPEHHETO CONPOTUBIICHUSI HCTOUYHHUKA
HanpsHKEHUS.

4. KoJsieOanusi ¥ BOJIHBI

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

Yupyrue BoJsiHbl. [lonepednbsie U NMPOAOIbHBIE BOJHBI. XapaKTEPUCTUKU
BOoJiHBI. [loHATHEe 0 Audpakuuu BOIH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK U €r0
IIPUMEHEHUE.

OnekTpoMarHuTHele  KojeOaHus.  CBOOOJHBIE  3JIEKTPOMArHUTHbBIE
kojebanus. [lpeBpalienue sHepruu B KojeOaTeNbHOM KOHType. 3aTyXarolue
ANIEKTPOMArHUTHBIE KoJeOaHUs. BBIHYXIEHHBIE JIEKTPUUYECKHUE KOIeOaHMUs.
[lepemennniii TOk. I'eHepatop mnepemeHHoro Toka. Pabota W MOIIHOCTH
nepeMeHHoro Toka. Tpanchopmaropsl. [lonyuenue, nepenaya u pacupeneneHue



AJEKTPOIHEPTUH.

DIJIEKTPOMArHUTHOE MOJI€ KaK 0COOBIM BUA MaTepuu. DIEKTPOMArHUTHBIC
BoJiHbI. Bubpatop I'epua. OTKphITHI KoJeOaTenbHBIN 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.

CBoOoaHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

IIpakmuueckue pabomoi

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

NHayKTUBHBIC 1 eMKOCTHOE COMPOTHUBIICHUS B LIETIH MEPEMEHHOI0 TOKa

5.0nTHKa

IIpupona ceera. CKOPOCTh pacpOCTPAHEHHUSI 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 Tonkux 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. Bunpel cnektpoB. Crnextpsl ucnyckaHus. CHEKTpbl IMOTJIOIIEHUS.
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.

[Tomyuenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[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.

6.01eMeHThl KBAHTOBOW (PU3MKH
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 MEIULIUHBI

* Hykneocunre3 Bo BeceneHHou.

* O0ObsAcHEeHHE POTOCUHTE3A C TOUKH 3PEHUS (PU3UKHU.

* [Ipo0iieMBI PKOJIOTMH, CBSI3AHHBIE C UCIIOJIB30BAHUEM TEIUIOBBIX MAILIMH.

* Pentrenosckue nyun. Mcropus otkpsitusd. [Ipumenenne B mequuuHe.

* ConHIle — MCTOYHUK KM3HU Ha 3eMIie.

* YIIbTpa3ByK, OJy4€HUE, CBOMCTBA, IPUMEHEHHUE B MEULINHE.

* UepHbIe IBIPHI.

» [IIkana 3JIeKTpPOMArHUTHBIX BOJIH.

* DKOJIOTHYECKHE MTPOOJIEMBbI U BOBMOXHBIE ITyTH UX PEIICHUS.



TEMATUYECKOE NAAHUPOBAHUE

[Ipu peanuzanuu  cojepxaHus  0oOIIe0Opa3oBaTENbHOW  y4eOHOMU
nuciuiuinabl - «dusuka» B mpenenax ocBoenus I[IIICC3 CIIO nHa 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHuUs C OJIYYEHHEM CpeaHero o0iiero oopazoBaHus
MakcHUMaibHasg yuyeOHas Harpy3ka o0y4JaronIuxcsi COCTaBIIsET:

no cnenuanbHocTsIM CIIO ecrecTBeHHO-HayuyHoro mpoduias — 146
4acoB, U3 HUX ayAuTopHas (oOsi3aTenbHas) Harpy3ka oOy4aroluXcs, BKIHOYas
nabopaTopHbIie paboThl, — 97 4acoB; BHEayIUTOPHAsI CaMOCTOSTEeIIbHAs padoTa
CTyJeHTOB — 49 yacos.

TEMATHYECKHWM IIVIAH

Bua yue6Hoit paboThl KonuuecTBo uacor

Aynuropusie 3auarusa. Comep:xkauue odoydyeuus

Brenenue 2
1. MexaHuka 14
2. Monerynsapuasa pusuxa. TepmoguHaMuKa 20
3. DIeKTpogMHAMHUKA 24
4. KonebaHusa 1 BOJIHEBI 14
5. OnTuka 14
6. OJeMeHTH KBAHTOBOM PU3UKU 6
7. OBomronusa Becemennoit 3
Hroro 97
BHeayauTopHasi CaMOCTOSITEILHAS padoTa
IToxroroska YCTHBIX BBICTYILJICHUH o | 49
3aJaHHBIM TeMaM, acce, JOKJIanoB, pedeparos,
MHIUBUAAYAJILHOTO IIPOEKTA C HCIIOJIb30BAHUEM
1 o

ITpomeskyrounas arrecrarus B popme qudpdepeHIImPOBAHHOIO 3a4eTa

Bcero 146




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEFHOM
AEATEJIBHOCTHU CTYJAEHTOB

Conepxanmne o0ydyeHus

XapaKkTepuCTHKA OCHOBHBIX BHJIOB JI€ATEJIbHOCTH
CcTyZeHTOB (Ha ypOBHE yUYeOHBIX JIeHCTBUI)

BBenenue

YMeHHns mocraHOBKY IeJIeH JeATeILHOCTH,
IUIAHUPOBAHUSA COOCTBEHHOM JIeATeIbHOCTH [IJIS
JIOCTHKEHIS II0OCTABJICHHBIX IeJIel, Ipe BUIeHII
BO3MOKHBIX PE3yJIbTAaTOB 3TUX OeHCTBUM, OpraHm3a-
ITAH CAMOKOHTPOJISI U OIIEHKHU IT0JIYIeHHBIX
pe3yJIbTaToB.

PasBuTue cmocoOHOCTH SICHO ¥ TOYHO M3JIATATh CBOU
MBICJTH, JIOTUYECKH 000CHOBBIBATH CBOIO TOUKY 3PEHUSI,
BOCIHPHHUMATDL U aHAJIU3UPOBATH MHEHUS
cobeceJTHHUKOB, IPU3HABAL IIPABO APYTIOro 4YeJoBeKa Ha
MHOE MHEHIE,

YMeHMe BBICKA3bIBATH TUIIOTE3EI IJIsI 00bSICHEHUS
HAOJII0JaeMBbIX ABJICHUH.

VYMmenwne npemgiiarath MOJIEIN SIBJICHUM.

Vkasamme rpaHUIl IPUMEHUMOCTH (PU3UYIECKUX
3aKOHOB. V3J10:KeHe 0CHOBHBIX ITOJIOMKEHUH
COBPEMEHHOM HayYHOM KapTHUHBI MHPA.

[IpuBeneHue MprMepPOB BINSHUIA OTKPBITUN B (DU3UKE
HAa IIPOrpecc B TeXHHUKE 1 TeXHOJOTHH IPOHU3BOICTBA.
Hcniosb3oBanue MuTEpHETA MU IOMCKA HHGOPMAIIUHT

1. Mexanuka

Kunemamura

[IpencraBiieHre MeXaHHUYECKOTO ABUKEHIS TeJjIa
YPaBHEHUSIMHU 3aBUCHMOCTH KOOPAUHAT U IPOEKITUEH
CKOpPOCTH OT BpemeHu. [Ipeacrasiene MexaHMIECKOTO
IBUKEHUS Tesia TpadpuKaMu 3aBUCUMOCTH KOOPIHUHAT
¥ IIPOEKIMeN cKopocTH oT Bpemenu. OmpemesieHme
KOOPJUHAT IIPOMIEHHOI0 IMyTH, CKOPOCTH M YCKOPEHUS
TeJia 110 rpadUKaM 3aBUCHMOCTH KOOPIUHAT 1
IIPOEKIINI CKOpocTH oT BpeMenu. OmpegesieHue
KOOPJUHAT IIPOMIEHHOI0 IMyTH, CKOPOCTH M YCKOPEHMS
TeJia 110 YPAaBHEHHUSIM 3aBUCHMOCTH KOOPIUHAT U1
IIPOEKITHUIT CKOPOCTH OT BPEMEHH.

[IpoBemenme cpaBHUTEIHHOIO aHAIN3a PABHOMEPHOTO
¥ PABHOIIEPEMEHHOTO IBUKEHII,

[TpuobpeTenue ommbiTa pabOTH B TPYIITE C
BBITIOJTHEHHEM Pa3JINYHBIX COIMAJIbHBIX POJIEH.
PaspaboTka BO3MOKHOM CHUCTEMEI TeHCTBUN 1
KOHCTPYKIIMHU IJISI OKCIIEPUMEHTAJIBLHOTO OIpefeIeHus
KMHEMATHYECKUX BeJIMYMH,

IIpencrasiienne nHpopMAaIy 0 BUIAX JIBUKEHHUS B
BHUJIE TAOJIHUIIBI

3aKOHbL COXPAHEHUA 8
MexXaHUuKe

I[IpuMmenenmne 3aKoOHA COXpaHEHUI UMITYJIbCA JIs
BBIUMCJIEHUA U3MEeHEeHN CKOPOCTEeM TeJl IPU UX
B3aUMOJIEHCTBUIX.

HNamepenne paboThl CHJI M M3MEHEHNe KIMHETHIECKON




oHepruu TeJia. Berauciienne pabOTHI CHUJI M M3MEHEeHU s
KHUHEeTHUYeCKOM aHepruu TeJsia.

Brrunciienme nmoreHIIaIbHON 9SHEPTUH TEJI B
rpaBuTarimonHoM moJste. OmpeneseHne MOTEHITUATIBHOM
OHEPTHH YIIPYTO IepOopMHIPOBAHHOIO Teja 0
M3BECTHOM MedpOPMAIIH U KEeCTKOCTH TeJIa.
[IprMmeHeHMe 3aK0HA COXPAHEHN MEXaHUIECKOM
OHEPTHH IIPH pacyueTax pe3yIbTaTOB B3aMMOIEHCTBUI
TeJI TPABUTALIMOHHBIMI CHJIAMHI W CHJIAMH YIIPYTOCTH.
Vkasanme rpaHUIl IpEMEHUMOCTH 3aKOHOB MEXaHUKH.
Vkasanme yueOHBIX QUCIUILINH, IPU U3YUCHUHN
KOTOPBIX MCITOJIB3YIOTCS 3aKOHBI COXPAHEeHUsT

2. OCHOBBI MOJIEKYJIAPHON (PU3UKH B TEPMOIUHAMUKI

OcHo8bl MOSLeKYAPHOTL
KUHemMu4ecKkol meopuu.
Hoeanvroviii 2a3

Pemrenue 3agad ¢ mpuMeHeHHEeM OCHOBHOTO
yPaBHEHUS MOJIEKYJIAPHO-KUHETUIECKON TeOPUH
rasos.

Ompenesenne mapaMeTpoB BeIeCTBA B I'a3000pa3HOM
COCTOSTHUHY HA OCHOBAHUU YPABHEHUS COCTOSHIS
UaeaJIbHOTO rasa.

Omnpenenenne mapaMeTpoB BeIECTBA B ra3000pa3HOM
COCTOSTHUHY U IIPOUCXOSAIINX IIPOIECCOB 10 Tpaduram
3aBucumoctu p (T),

V(T), p (V).

[Ipencrasiienue B Buge rpadKOB H30XOPHOTO,
“300aPHOT0 ¥ M30TEPMUUECKOTO IIPOIIECCOB.
Brruucienue cpegHel KMHETUIECKON oHEPTUH
TEILJIOBOTO JIBMKEHUS MOJIEKYJI TI0 KU3BECTHOM
TeMIepaType BellecTsa.

BrickaswsiBarme rutiores 1y 00bACHEHUS
HAOJII0JaeMbIX ABJIEHUN. YKa3aHue TPaHUIL
IIPUMEHNMOCTH MOIEJIH «HUIeaIbHBIN ras» 1 3aKOHOB

MEKT

Ocnosbt
mepmoOUHAMUK L

N3amepeHne KoJrmdecTBa TEILJIOTH B IIPOIleccax
Terionepeqavn. Pacuer KosimdecTBa TEIJIOTHI,
He00XO0IUMOTO JIJIS OCYIIIeCTBJIEHUS 3aJaHHOTO
mporiecca ¢ Temsonepenaveii. Pacuer nsmenenus BHY-
TpeHHell dgHepTUU TeJi, PA00THI U IepeJaHHOT0
KOJIMYECTBA TEIJIOTHI C UCIIOJIb30BAHUEM TIEPBOTO
3aKOHA TePMOJIMHAMUKH.

Pacuet paboTsI, coBepIlTeHHOM Ta30M, 0 TPaUKy
3aBucumoctu p (V).

Brrunciienne paboTsl ra3a, cCOBEpIIEHHON IPHU
M3MEHEHHUU COCTOSHUS 110 3aMKHYTOMY ITHUKJIY.
Buruncienne KIIJI mpu coBepitennu ra3om paboOTHI B
ITpoIreccax N3MEeHEHMSI COCTOSTHUS 110 3aMKHYTOMY
ukay. O0bscHeHNe TPUHITUTIOB JeHCTBUS TEILJTIOBBIX
MaruH. JleMoHcTpalus posiu GU3UKY B CO3TaHUN U
COBEPIIIEHCTBOBAHUHU TEILJIOBBIX JIBUTATEJIEH.
Nanosxenme cyTu 9KOJIOTUIECKUX TIPOOJIEM,
00yCJIOBJIEHHBIX PA00TOM TEIJIOBBIX ABUraTeJ el 1




IIpeIJIoKeHre IIyTU UX PellleHus. Y KasaHue TPaHuUIL
IIPUMEHHUMOCTH 3aKOHOB TePMOIUHAMUKHU. Y MEHHE
BECTH JIUAJIOT, BBICJYIIUBATh MHEHUE OIITIOHEHTA,
y4acTBOBATh B JTUCKYCCHUH, OTKPHITO BEIPAKATD U
OTCTAaWBATh CBOIO TOUKY 3PEHU.

Csoiicmsa napos,
acuorxocmeli, maepovLx
meJ

HN3mepenue BIaskHOCTHA BO3AyXA.

Pacuer xosmmuecTBa TEILIOTHI, HEOOXOIMMOTO [IJIS
OCYIIIeCTBJICHUS IIPOIlecca mepexoaa BelecTsa ua
OJTHOT'0 arperaTHOro COCTOSTHHUS B JIPYToe.
OKcIepruMeHTaIbHOEe UCCIeJ0BaHNEe TEeIJIOBBIX
CBOICTB BeIIecTBA.

I[Ipumenenne (pusmuecknx MOHATHI U 3aKOHOB B
y4eOHOM MaTepuaJie IIpodpecCHOHAaJIbHOI0 XapaKrepa.
Hcnionb3oBanue MuTEpHETA MU TIOMCKA HH(OPMAIIUHT
0 paspaboTkax ¥ MPUMEHEeHHUIX COBPEMEHHBIX
TBEPIBIX X aMOP(HBIX MATEPHAJIOB

3. QeKTpOogMHAMUKA

Onekmpocmamuxa

Brruncienue cui1 B3auMOIEHCTBUSA TOUEUHBIX
JJIEKTPHUYECKUX 3aPAI0B.

Brruncienne Hanops:KeHHOCTH 3JIEKTPUYECKOI0 II0JIS
OIHOTO Y HECKOJIbKUX TOYEYHEIX dJIEKTPUYECKUX
3apsaa0B. BerunciieHue moTeHITAIA dJIEKTPHUIECKOTO
TI0JIST OJTHOTO ¥ HECKOJIbKUX TOUEUHBIX JIEKTPUIECKUX
3apsaaoB. Mlamepenne pa3HOCTH IOTEHIIMAJIOB.
Boruncienune sHeprun aJIeKTPUIECKOTO OIS
3apsAYKeHHOT0 KOHJIeHcaTopa.

Paspaborka masa 1 BOSMOKHOM CXeMBI JeMCTBHUHA
9KCIIEPMMEHTAJILHOTO OIIpeaeIeHI 3JIEKTPOEMKOCTH
KOHJIeHCaTopa M JUJJIEKTPHUYIECKOM IIPOHUIIAEMOCTH
BelllecTBa.

IIpoBenenmne cpaBHUTEIBHOTO aHAIN3A
TPaBUTAITMOHHOTO U 3JIEKTPOCTATUUYECKOTO TI0JIeH

IlocmoanHbLii mok

HN3mepeHiie MOIITHOCTH 2JIEKTPHUYECKOTO TOKA.
Namepenne OJ[C u BHyTpeHHEr0 COIIPOTHUBIICHMS
HCTOUYHUKA TOKA.

BrimmonHeHMe pacueToB CHJIBI TOKA M HAIPSKEHWH Ha
yYaCTKaX 3JIEKTPUYECKUX ITeIIeH.

Hcnonns3oBanme MHTEpHETA MJIa OMCKA MH(pOPMAIINHI
0 IIePCIEeKTUBAX Pa3BUTHUS HOJIYIIPOBOTHUKOBOM
TeXHUKH.

YeranoBka MpUYMHHO-CJIEACTBEHHBIX CBA3eH

Maenummnbie aeneHuA

HN3mepenne HHAYKIIMHA MAarHATHOTO IOJIS.
Burumcienue cuii, IeMCTBYIOIINX HA TIPOBOTHUK C
TOKOM B MarduTHOM IIOJIe.

Brrumcienue cui, IeMCTBYOIINX HA 9JIEKTPUIECKUNA
3apsl, IBISKYIITANCS B MATHUTHOM IIOJIE.
HccnemoBanue aBIeHUH 9JI€KTPOMATHUTHONR
WHIYKIINW, CAMOWHIYKITHH.

Broruncienne sHepruu MAarHUTHOTO II0JIS.
OObsicHeHNe IPUHIINIA JeHCTBUSA 9JIEKTPOIBUTATEJI.




OOpbsicHeHMe IPUHIINIA IeHCTBUA reHepaTopa
QJIEKTPUYECKOT0 TOKA U dJIEKTPOU3MEPUTETHHBIX
mpubopoB. O0BbsICHEHHE PO MATHUTHOIO II0JISA 3eMJIH
B JKU3HU PACTEHUH, JKUBOTHBIX, YeJIOBEKA.
[IpuBemeHye mprMepPOB MIPAKTHYECKOrO IIPHUMEHEHST
M3y4YEeHHBIX IBJICHUH, 3aKOHOB, IIPHOOPOB, YCTPOMCTB.
[TpoBenernme cpaBHUTEIHHOTO aHAIN3A CBOMCTB
9JIEKTPOCTATHYECKOI0, MATHHUTHOTO ¥ BUXPEBOIO
AJIEKTPUUYECKUX II0JIEN.

O0bsicHeHME Ha IpUMepe MarHUTHBIX SBJICHUH,
nmouyeMy (PU3UKy MOKHO PaCcCMaTPUBATh KaK
MeTaJUCITUILIHHY

4. KosrebaHusa u BOJIHBI

Mexarnuueckue xKoseba-
HUA

HccnenoBanme 3aBUCHMOCTHY TIEPHO/Ia KOJIEOAHMIA
MATEMaTUYECKOI0 MAITHUKA OT €ro JJINHBI, MACCHI 1
aMILIUTYIBI KoJiebauuil. MccienoBanme 3aBUCUMOCTH
Iepuoaa KoebaHuil rpys3a Ha IPYKHUHE OT €10 MacCChI
M "KECTKOCTH IIPYsKUHBI. Berumciienue mepuoma
K0JIe0aHUI MaTeMaTUIECKOr0 MASTHUKA II0
M3BECTHOMY 3HAYEHMIO ero IJINHBL. Beramcienne
Ieproaa KoJebaHui rpysa Ha IPYKHUHE 10 H3BECTHLIM
3HAYEHHUSIM er0 MACCHI ¥ 3KeCTKOCTH IIPY KHHEL.
Bripaborka HaBBIKOB BOCIIPHHHMATH, AHAJIM3UPOBATH,
rnmepepadaTHBATh U IPEIbABJIATH MHQOPMAIIKIO B
COOTBETCTBHUH C IIOCTABJICHHBIMH 3a1aYaMMU.
IIpoBenenne kaaccupuraIN KOJICOAHMA

VYnpyeue sonroi

Namepenne 1auHbBI 3ByKOBOM BOJIHEI 110 Pe3yJIbTaTaM
HaOTI0MeHUH HHTepgEePeHIINN 3BYKOBBIX BOJIH.
Habaronenne u o0bsicHeHNE SIBJIEHUN HHTEP(EpeHITNN
1 OU(PPaAKIITT MeXaHUIeCKHUX BOJIH.

[IpencraBiienue obacTeit IpUMeHEHUS YIbTPA3ByKa
¥ IIEPCIIEKTUBEI €T0 MCIO0JIb30BAHUS B PA3JIMYHBIX
00JIaCTSIX HAYKH, TEXHUKH, B MEIUIINHE.

Nanosxenne cyT 9KOJIOTMYECKUX TIPOOJIEM, CBSI3aHHBIX
C BO3JIEMICTBHEM 3BYKOBBIX BOJIH HA OPTraHU3M
JeJIOBEeKA

ek mpomacHumHbsLe
KoJsle0anus

Habaromenne ociiuiiorpaMM rapMOHUYECKHX
KOJICOAHUH CHUJIBI TOKA B IIEIIH.

Namepenune a71eKTPOEMKOCTH KOHIEHCATOPA.
NamepeHne MHAYKTUBHOCTE KATYIIIKHI.

HccnenoBanme siBJIeHUS 9JI€KTPUIECKOTO PE30HAHCA B
I10CJIeI0BATEIbHOM IIETIH.

IIpoBenenne anagornu MeskIy (PU3UIECKIMI
BEJIMYMHAMHE, XapaKTePU3IYIOIINMI MEXaHUIECKYI0 1
9JIEKTPOMATHUTHYIO KOJie0aTeIbHbIe CHCTEMBI.

Pacuer sHavenmit criIbl TOKA M HAIIPSAKEHUS HA
dJIEMEHTAaX IIeIIN IIePeMeHHOT0 TOKA.

NccneqoBanme mpuHIMIIA TeHCTBUA TpaHcdopMaTopa.
HccnemoBanme mpuHIAIIA JeHCTBUSA TreHepaTopa
nepemenHoro Toka. Mcrmonp3osanne Murepaera miis




IIOVICKA MH(OPMAIINK 0 COBPEMEHHBIX CII0c00ax
repegavn dJIEKTPOSHEPIH

Qﬂe}cmpomaenumnbte
60JIHbL

Ocy1iecTBiieHre paguoIiepesavn U paguopreMa.
HccnemoBanme CBOMCTB 9JI€KTPOMATHUTHBIX BOJIH C
IIOMOIIBI0 MOOMJIBHOTO TeaeoHa.

PasBuTne 11eHHOCTHOrO OTHOIIIEHUS K M3yYaeMbIM Ha
yPOKax (pHU3MKN 00BEKTAM 1 OCBABAEMBIM BHIAM
nestesbHocTH. OObsACHEHNe IPUHITUINATIHEHOTO
PAa3JIMYNS IPUPOIEI YIIPYTUX U 3JI€KTPOMATHUTHBIX
BoJiH. M3/moskeHre CyTH 9KOJIOTHYECKUX IIPO0JIeM,
CBSI3AHHBIX C 9JIEKTPOMATHUTHBIMU KOJICOAHUAMUI 1
BOJIHAMH.

O0BbsIcHeHUE POJIH 9JIeKTPOMATHUTHBIX BOJIH B
COBPEMEHHEIX HCCaeNoBaHuax Beemennoi

5. OnTuka

IIpupooa ceema

[IpuMmeHeHMe Ha TpaKTUKe 3aKOHOB OTPAKEHUS U
IpeJIOMJIEHUS CBeTa IPHU PellleHnH 3aj1ad.
Omnpenenenne CIeKTPaJIbHBIX TPAHMUIL
YyBCTBUTEJILHOCTU YE€JI0BEYECKOT0 TJIa3a.

YMmenwne crpouts n3o00paskeHus IpeaIMeToB, JaBaeMble
auH3aMu. PacdyeT paccTosHUA OT JIMH3BI 10
n300paskeHus IIpeaMeTa.

Pacuer onTudecKkoit CUJIBI JIUHSHI.

Namepenne pokyCcHOTO pacCTOSHUS JIMH3HL.
HcneiTanne Mojiesieit MUKPOCKOIIA U TE€JIECKOIIA

Boanosas npupooa ceema

Habaronenne ssBimenns nuaTepdepeHItnm
2JIEKTPOMATrHUTHEBIX BoJiH. Habimionenue saBiieHus

I PaKIIUN JIeKTPOMArHUTHBIX BOJIH. Habmoaernme
SIBJICHUS TOJISIPU3AINH JIEKTPOMATHUTHBIX BOJIH.
NamepeHne OIMHBI CBETOBOM BOJIHEI II0 PE3yJILTATAM
HaOJ0/IeHU IBJIeHUsS nHTepdepennuu. Habmonenue
saBJjgeHus nudparimu ceera. HabmoneHue sasiienuns
MOJIAPU3AINY U Juciepcnu ceera. Ilonck pasnuunit u
CXOJICTBA MEKIY OU(MPPAKIIMOHHBIM M JUCIIEPCHOHHBIM
CIIEKTPAMI.

[IpuBeneHme MprMepPOB IIOABJIEHU B IIPUPOJIE U
KCITOJIb30BAHUS B TEXHUKE IBJICHUN MHTEeP(ePeHITNH,
I PAKIIAHN, TOJISIPU3AINHN U JUCIIEPCHUH CBETA.
[lepeunciieHre MeTOI0OB ITO3HAHIS, KOTOPHIE HC-
II0JIb30BAHBI IPHU M3yYeHNN YKA3AHHBIX ABJICHUN

JJieMeHThI KBAHTOBOM (hu3uKm

Keanmosas onmukxa

O0pscuenne 3axoHoB CToeToBa Ha OCHOBE
KBAHTOBBIX IIPEICTABICHHIM.

Pacuer makxcuMaIbHOM KMHETHYECKOM dHEPTHUU
9JIEKTPOHOB IIPH POTOIJIEKTPUUECKOM ddheKTe.
Omnpenenenne padbOTHI BHIX0IA 2JIEKTPOHA 110 TPaAHUKY
3aBUCHUMOCTH MaKCUMAaJIbHOU KUHETUYECKOU dJHEePTUN
doTos1eKTPOHOB OT yacToThl cBeTa. Omnpemesienue
paboTHI BEIXOA 3JIEKTPOHA.

Ilepeuncienne npubOPOB, YCTAHOBKY, B KOTOPHIX




IpUMeHsIeTCsa 0e3MHEePIIMOHHOCTE (poToa(hdexTa.
O0BbsIcHeHME KOPIYCKYJISPHO-BOJTHOBOTO IyaIr3Ma
cBoiicTB poToHoB. O0BsICHEHME POJIM KBAHTOBOM
ONTHKN B PA3BUTHUU COBPEMEHHON pu3nKU

Qusurka amoma

Habaronenne muHeAYATHIX CIIEKTPOB.

Pacuer yacToThl ¥ IJIMHBI BOJIHBI UCILYCKAaeMOIro CBeTa
IIpH IIepexoe aToMa BOA0POIa M3 OZHOTO
CTAITMOHAPHOTO COCTOSTHUSA B apyroe. O0bscHeHne
IIPOMCXOMKICHUA JINHEHIAaTOro CIIEKTPA aToMa BOL0PO-
Jla ¥ pas3Inunsa JUHEeHYATHIX CIIEKTPOB PA3JIMYHBIX
ra3os. McciaenoBanne TMHENYATOrO CIIEKTPA.
HccnenoBanue mpuHIAIIA PA0OTHL JTIOMUIHECIIEHTHON
namisl. Habaronernne u o0bsiCHeHNe IPUHITNIA
nmericTBus Jiasepa. IlpuBenenue mpumepos
KCIIOJIb30BAHUA JIa3epa B COBPEMEHHON HayKe U
TeXHHKE.

Uctionmb3oBanue MHETEpHETA NI TIOMCKA HH(pOPMAIIUHU
0 IIePCIIeKTUBAX IPHMMEHEHHs Ja3epa

Dusuka amomHo20 A0pa

Habiromenne Tpexos aibga-dyacTuil B KamMmepe
Bunbcona. PeructpupoBanue saepHBIX U3JIYISHUH C
IOMOIIBI0 cueTunka I'efirepa.

Pacuer sHepruu cBA3U aTOMHBIX SI€EP.

Ompenenenue 3apsaga ¥ MacCOBOIO YHCIa ATOMHOTO
siTpa, BOSHUKAIOIIETO B Pe3yJIbTaTe paJuoaKTUBHOTO
pacmana.

Brrunciienue sHepruu, 0CBOOOKIAIOIEHCS TTPU
paIMOaKTUBHOM pacraje.

OmpeeseHne TPOAYKTOB SAAePHON peaKIlnui.
Brruucienue sHepruu, 0CBOOOKIAIOIIEHCS TPH
sanepHBIX peakiuax. [loHnmanmne npenmyIiecTs u
HEe0CTATKOB MCIOJIb30BAHUS aTOMHOM dHEPTUU U
MOHHU3UPYIOIINX U3JIyUYeHUN B IPOMBIIIIEHHOCTH,
MeIUIIHE.

NanosxkeHne cyTH 9KOJIOTHYECKUX TTPO0IEM, CBSI3aHHBIX
¢ OMOJIOTUYECKUM JeHCTBUEM PATHOAKTUBHBIX
U3Iy4eHUN.

[lonrmanme MeHHOCTEH HAYYHOTO II03HAHUSI MUPA He
BOOOITIE 7151 YeJIOBeYeCTBA B I1eJIOM, a JIJIsT KasKI0TO
00ydJaIoIerocss JJMYHO, IIEHHOCTEH OBJIAIEHUS METOI0M
HAYYHOTrO II03HAHUSA JJIA JOCTHKEHUA ycliexa B JJI000M
BUJI€ TPAKTUYIECKOM JesITeJIhHOCTH

7. 9BOJIIOLUA BCEJIECHHOU

Cmpoenue u pazsumue
Bcenernnoii

Ncnonr3oBanme MHTEpHETA [JI MOKMCKA M300paKeHUHN
KOCMHYECKUX 00BEKTOB 1 WHPOPMAIIUH 00 X
ocoberuocTsax O0cyskIeHne BO3SMOKHBIX CIIEHAPUEB
aposrrorinu Beesennoii. Mcmonn3oBanue MuTepHeTa
JIJISI TIOMCKA COBPEMEHHOM MHMOPMAIIUN O PA3BUTHU
Bceenennoit. Onenka nH@pOpMAIINY ¢ IIO3UIINH €€
CBOICTB: JOCTOBEPHOCTH, 00BEKTHUBHOCTH, IIOJTHOTHI,
AKTYaJIbHOCTH U T. .




Deonoyus 36e30. I'uno-
me3a nPouUCXoHcOeHUs
Conneunoil cucmembt

Brrumcienune sHeprun, 0cBOOOMKIAIOIIEHCS IIPK
TEePMOANECPHBIX PEAKIIAX.

@opmyIHPOBKA IIPO0OJIEM TEPMOSIAEPHON dSHEPIreTHKH.
OO0ObsAicHEeHVe BIIMAHUA COJTHEUHOM AKTUBHOCTH HA
Semuo. [lounMaHMe posI KOCMHUYECKIX
HCCJIENOBAHUM, UX HAYYHOTO ¥ 9KOHOMUIECKOTO
3HAYEHUS.

OO6cy:xaeHre COBpeMEeHHBIX THIIOTE3 O IIPOMCXOMKIeHII
CoJiHeYHOH CHuCTEeMBI




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.
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https//fiz.1september.ru (yueOoHO-MeToqMUecKas razeTa « Dusuka).

www. n-t. ru/nl/fz (HoGeneBckue naypeatsl mo Gpusuke).
www.nuclphys.sinp.msu.ru (Sxepuast pusuka B UHTEpHETE).
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