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Pabouas mporpamma y4eOHOW AMCHUIUIUHBI pa3paboTaHa Ha ocHOBe [IpumepHON HpOrpaMMel
0o0meoOpa3oBaTeIbHOW ~ Y4eOHOW  TUCHUIIIMHBI  «Du3uKay A po¢eCCUOHATBHBIX
oOpazoBatenbHbix  opranmzammii  (mamee  CIIO)  (PexomenmoBano — ®denepanbHBIM
rOCYIapCTBEHHBIM  aBTOHOMHBIM  yupexkjeHueM «DenepaibHbIi  HWHCTUTYT  pa3BUTHUSA
oOpazoBanusi» (PI'AY «DPHUPO») B kadecTBe NPUMEPHOW MporpamMmbl JUIsl peau3alyuu
OCHOBHOM TIpodeccuoHaibHON oOpa3oBarenbHoi nmporpammbl CITO Ha 6a3e 0OCHOBHOTO OOIIETro
o0Opa3oBaHUs C IOTYyYeHUEM cpeaHero obmiero oopazoBanus [Iporokon Ne 3 ot 21 mromst 2015 .
Perucrparmonnsiii Homep penersun 3850t 23 uronst 2015 r. ®I'AY «DHUPO») no npodeccuun
cpenHero mpodeccuoHaNbHOrO obOpazoBanus — 15.01.05 Ceapmuk ( py4HOH W YaCTUIHO
MEXaHU3UPOBAHHON CBAapKH(HAILJIABKH))

[Iporpamma o0me0OpazoBaTenbHON YyueOHOM aucuuIuMHBL «®Du3KKay MpeaHa3HaueHa s
u3ydeHust (pU3MKK B MpohecCHOHANBHBIX 00pa3oBaresbHbIX opranm3anusix CI1O,peanusyrommx
00pa3oBaTeNbHYIO MPOTrPaMMy CPEIHEr0 00Iero 0Opa3oBaHus B Mpe/eliax OCBOCHUS OCHOBHOM
npodeccnonanbHoi oOpazoBarenbHoi mporpamMmel CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO
obmiero o0pa3oBaHMs TPU MOJITOTOBKE KBaTM(DHUIMPOBAHHBIX pabOYMX, CIYKAIIUX |
CHENHAINCTOB CPETHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii ®I'OC cpemHero o0mero oOpa3oBaHHMS,
NPEIbABISIEMBIX K CTPYKTYpE, COJACPKAHUIO W PE3yNIbTaTaM OCBOCHHS Y4EOHOH IUCIUITIMHBI
«®Du3nka», B COOTBETCTBHH C PeKOMEHIAIMSIMHU 110 OpraHU3alUU MOJIy4EHHS CPETHEro O0IIero
00pa3oBaHUs B MMpeJiesiax OCBOCHUS 00pa30BaTeIbHBIX IPOrPaMM CPEeTHETO MPO(hecCHOHATEHOTO
o0Opa3oBaHusi Ha 0a3e OCHOBHOTO 00IIero ooOpa3oBaHus ¢ yderoMm [IpumepHON OCHOBHOM
00pa30BaTeNIbHON MPOrpaMMBI  CpeIHEro oO0Iero o0pa3oBaHUs, OJOOPEHHON pelIeHuEM
benepanbHOro y4eOHO-METOAMUYECKOTO 00BbEIUHEHHs TI0 00IIeMy 00pa3oBaHUIO (MPOTOKOJ OT
28 wmrons 2016 r. No 2/16-3).c yuerom TpebOoBaHui (penepanbHBIX TOCYJapCTBEHHBIX
00pa30BaTeNbHBIX CTAaHAAPTOB M IOJIy4aeMOW NPOPECCHU WU CICHUAIBHOCTH CPEIHEro
npodeCCHOHAIBHOTO 00pa3oBaHusi (MUChMO JlemapTamMeHTa TOCYAapCTBEHHOM TOJMUTHKUA B
cdepe moaroroBku pabounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Opranuzanusa-pa3paboTuuk: roCy/1apCTBEHHOE npodeccuoHanbHOe o0pa3oBaTesbHOE
yupexnenue Tynbckoit obmactu «l1[eKnHCKHI MONMUTEXHUUECKUN KOJTEIK»

Pazpabotunk:

Mapkanosa M. A., npenogasatens [TIOY TO «IIIIK»
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1. MACHOOPT PABOYEM MPOT'PAMMBI YYEBHOM JIJUCHUTLIAHBI
OU3NKA

1.1. Ob6aacTh NpMeHEeHHUsI IPOTPAMMBI
PaGouas nporpamma yueOHOM IUCHMIUIMHBI SBISETCS 4YacTblO IPOrpaMMbl IOATOTOBKU
KBTM(DUIIMPOBAHHBIX pabounx, ciyxammux 1o npodeccun CIIO — 15.01.05 Capuuk ( pyaHO#
Y YaCTMYHO MEXaHU3UPOBAHHOMN CBApKHU(HAILIABKH))

[Tporpamma 06111€00pa30BaTeIbHON yueOHOUW AUCHMIUIMHBI «DU3KMKa» MpeHa3HauYeHa IS
u3ydyeHHss B  NPO(PECCHOHATBHBIX  00pa30BaTENbHBIX  OPraHU3alUsAX,  PEATH3YIOLINX
00pa3oBaTelIbHYIO IPOrpaMMy CpeIHero o0IIero oopa3oBaHusi B Mpezeiax OCBOCHHUsI OCHOBHO
npodeccuonansHoil o6pazoBarensHOi mporpammbel CITIO (OITOIT CIIO) Ha 6a3e OCHOBHOTO
obmiero  0oOpa3oBaHUS MpPU  [OArOTOBKE KBATM(DUIIMPOBAHHBIX  pabOYMX, CIyXKaIIHX,
CIICLUATICTOB CPE/IHETO 3BEHA.

1.2. MecT0 IMCHUILVIMHBI B CTPYKType OCHOBHOH HNPO(ecCHOHAIBHOH 00pa30oBaTe/IbHOM
nporpamMmbI: o01eo0pa3oBaTebHas TUCIHUILTHHA.

1.3. Heau u 3aga4n JMCHUIJIMHBI — TPe0OOBAHMSA K pe3y/JIbTaTaM O0CBOCHHS AN CUMIIJIMHbI:
Copepxanue nporpaMmsl «Pu3KKa» HaPaBIECHO HA JOCTHIKEHHUE CIEIYIOIINX LeJIei:
-OCBOCHHME 3HaHUM O (yHIaMEHTalbHBIX (U3NYECKUX 3aKOHAX W IPUHLHUIAX, JIEKAIIHUX B
OCHOBE COBPEMEHHOH (PU3MUECKON KapTUHBI MUDA;

-Hanboyiee BAXKHBIX OTKPBITHSAX B 00NACTH (DM3WKH, OKA3aBIIMX OIPENEISAIONIee BIHUSHUE HA
pa3BUTHE TEXHUKU U TEXHOJOTUH; METOJJaX HAYYHOT'O MO3HAHUS IPUPO/IbI;

- OBJIQJICHUE YMEHUSMH IMPOBOJAUTH HAOIIOACHUS, TUIAHUPOBATh W BBIIOJIHATH IKCIEPUMEHTHI,
BBIJIBUTaTh TUIIOTE3bl U CTPOUTH MOJENH, NMPUMEHATHh IOJIyYCHHbIE 3HAHUSA MO (U3UKE IS
00BsiICHEHUS pa3HOOOpa3HbIX (PU3NYECKUX SIBIICHUN U CBOWCTB BEIIECTB;

-IPAaKTHUYECKU HUCMOJIb30BaTh (DU3NYECKHE 3HAHMA; OLEHHMBATh JIOCTOBEPHOCTh €CTECTBEHHO-
Hay4yHOU nHpopManuy;

- pa3BUTHE NO3HABATEJIBHBIX HWHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH B
npouecce MNpUOOpeTeHHs] 3HAHUM M yYMEHUH 10 (U3MKE C UCHOJIB30BAaHUEM PA3INYHBIX
UCTOYHHUKOB MH(OPMAIIUH U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIHUTAaHHUE YOEXKJEHHOCTH B BO3MOKHOCTH IO3HAHMS 3aKOHOB NPUPOJbI, HCIOIb30BAHUS
JOCTIOKEeHUH (pr3Kku Ha 01aro pa3BUTHA YETIOBEUECKON [IMBUIIN3ALNH;

-HEOOXO/IMMOCTH  COTPYJHHMYECTBA B  MPOIECCE COBMECTHOI'O  BBINOJHEHHUS  3ajad,
YBKUTEIBHOTO OTHOIIEHHUS K MHEHHUIO OINIOHEHTa NMpH OOCYXIEHUU MpoOJeM eCTEeCTBEHHO-
HAy4YHOTO COJIEP KaHUS;

-TOTOBHOCTH K MOPaJIbHO-3TUYECKOW OLICHKE HCIOJIb30BAaHUS HAYYHBIX JOCTHKEHUH, UyBCTBA
OTBETCTBEHHOCTH 3a 3alIUTYy OKPY>KaIoUIeil cpeabl;

- HCHOJb30BaHHWE NPUOOPETEHHBIX 3HAHUH M YMEHUN M PpEIICHUs MNPaKTUYECKHX 3a7a4
MOBCETHEBHON JKM3HH, oOecrieueHus Oe30mMacHOCTH COOCTBEHHOW JKWU3HH, PAIMOHAIBHOTO
IIPUPOIONOIB30BAHUSA U OXPAHBI OKPYKAIOIEH CPelbl U BO3MOXKHOCTh IPUMEHEHUS 3HAaHUH NTPU
pellIeHnN 3a1a4, BO3HUKAIOIIUX B MMOCIEayomeld TpodhecCHOHATBbHON JesTENbHOCTH.

OcBoenue comepkanusi y4yeOHOW muciuiuiiHbl «@Du3nuka» obecrneunBaeT JOCTHKEHUE
CTYJIEHTaMH CIEAYIOIINX Pe3yIbTaTOB

* IUYHOCHIHBIX

——YyBCTBO TOPJOCTA M YBKEHHS K WUCTOPUU H IOCTIOKECHHSM OTEYECTBEHHOW (PH3MUECKOU
HAYKU;

- (u3uyeckn TPaMOTHOE TMOBEICHHE B MPO(PECCHOHATBLHON JAESITCIIBHOCTH M OBITY TpH
oOpamieHnu ¢ npudopamMu U yCTpOCTBaMU;



— TOTOBHOCTh K MPOJODKEHHIO 00pa3oBaHWS M TOBBIMICHHUS KBaJU(PHUKAIMKA B HU30paHHOU
npodecCHOHATBHON AEATETHPHOCTH U OOBEKTHBHOE OCO3HAHHME PO (PU3MUECKUX KOMITETCHIIUH
B 3TOM;

— YyMEHHE HCIIOJIb30BAaTh JOCTH)KEHHSI COBPEMEHHON (HM3MYECKO Haykn W (QHU3HMYECKUX
TEXHOJIOTUH Ui TIOBBIIICHUS COOCTBEHHOTO HWHTEJUIEKTYaJbHOTO pa3BUTHS B BBIOpaHHOMU
npodeccHoHaIbHON AEATEILHOCTH;

—YMEHHE CaMOCTOSITENIbHO JO0OBIBATh HOBBIC U ceOst (pu3MuecKue 3HaHUS, UCHOJB3YS IS
3TOTO JOCTYIHBIE HICTOYHUKH HH(OpMaLny;

— YMEHHE BBICTpAaHBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHE IO PELICHHIO OOIIUX
3a1ay;

— YMEHHE YIpaBIsATh CBOCH MO3HABATEIBHON JEATEIbHOCTHIO, TIPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO PAa3BUTHS;

* MemanpeomMemHuulx:

— HCIIOJIb30BAaHKE PA3IMYHBIX BUIOB [TO3HABATEIBHON ACATEIHHOCTH ISl PEICHUsT (PU3MUECKUX
3ajjay, MPUMEHEHHE OCHOBHBIX METOJOB IIO3HAaHUS (HAOJIOACHHUS, ONMCAHUSA, HU3MEPEHHMS,
AKCIIEPUMEHTA) /ISl U3YUEHUS PA3JINYHBIX CTOPOH OKPY’Karolel 1eCTBUTENbHOCTH;

— HCIHOJb30BaHME OCHOBHBIX  HMHTEJUICKTYaJbHBIX  ONEpaluil: MOCTAaHOBKM  3a/lauH,
dbopMynHpOBaHUSI TUNOTE3, aHAIW3a M CHUHTE3a, CPAaBHEHHs, OOOOIIEHWS, CHUCTEMaTH3allHy,
BBISIBJICHHS] NTPUYUHHO-CIICICTBEHHBIX CBS3€H, MOMCKAa aHAJIOroB, ()OPMYJIMPOBAHUS BBIBOJOB
JUTS U3YYEHUS Pa3iIMYHBIX CTOPOH (pU3HUYECKHX OOBEKTOB, SIBJICHUH M MPOIECCOB, C KOTOPBIMU
BO3HHUKAEeT HEOOXOAMMOCTh CTAJIKUBAThCS B POoecCHOHAIbHOM chepe;

— yMEHHUE TeHEPUPOBATh UACH U ONPEACIATh CPEICTBA, HEOOXOIUMBIE JIJISl UX pealln3allui;

— YMEHHE MCIIOJIb30BaTh PA3JIMYHbIE MCTOUHUKHU Ul MONXy4eHUs (u3ndeckod HH(popMaluu,
OLIEHUBATb €€ JI0CTOBEPHOCTD;

—yMEHHUE aHaJIU3UPOBATh U MPEACTABIATh HHPOPMALIMIO B PAa3IMUHBIX BUJIAX;

— YyMEHHME nYyOIMYHO MpPEICTaBIATh pe3yJNbTaThl COOCTBEHHOTO HCCJENIOBAaHUS, BECTU
JUCKYCCHM, JIOCTYIHO M TapMOHHYHO codYeTas coJepkaHue M (GOpMbl IPEACTaBIIEMOMN
uH(pOopMaLnu;

* NPEOMEMHBIX:

—c(opMHpPOBAHHOCTh TMPEACTABICHUH O pPOIM M MecTe (U3UKH B COBPEMEHHOW HaydHOU
KapTUHE MHUpa; TMOHUMaHuEe (U3UYECKOM CYIIHOCTU HaOII0JaeMbIX BO BceneHHOU sBIEHUM,
ponu (uzuku B (HOPMUPOBAHMM KPYro3opa U (PyHKIMOHAIBHON T'PaMOTHOCTH 4YellOBEKa [
pEeLICHUS TPAKTUYECKUX 3a/1aY;

— BJIaJICHHE OCHOBOIIONATAIONINMH (PU3NUECKHUMH TOHSITUSIMHU, 3aKOHOMEPHOCTSAMH, 3aKOHAMH U
TEOPHSIMU; YBEPEHHOE UCTIOIB30BaHNE (PU3NUECKONU TEPMUHOIIOTHH H CHMBOJIMKY;

— BJAJCHHE OCHOBHBIMH METOJAaMH HAay4yHOTO T[IO3HAHUSA, HCIONB3yeMbIMU B (usuke:
HaOJIOZICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMeHHusi o00pabaTbiBaTh peE3yNbTaThl H3MEPEHHH, OOHAPYKUBATh 3aBUCHUMOCTH MEXKIY
(GU3UYIECKUMHU BETHYMHAMU, OOBSCHSTH MMOJTyYE€HHBIE PEe3yIbTaThl U JIeJIaTh BHIBOJIBI;
—copMHpPOBAaHHOCTh YMEHHSI pelIaTh (PU3NUECKHUe 3aauH;

—Cc(OpPMHUPOBAHHOCTh YMEHHS TNPUMEHSITH TOJyYEHHBIE 3HAHUA JUISI OOBSICHEHUS YCIOBHMA
npoTeKkaHus (pU3MYecKux SBIEHUN B MpUPOJE, MPOPECCHOHATHHONH cdepe U sl MPUHSATHUS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU,

—c(opMUpPOBAaHHOCTH COOCTBEHHOW MO3UIMM IO OTHOLIEHUIO K (u3nueckol wuHbopmanmu,
MIOJIy4aeMOU U3 PA3HBIX NCTOYHHUKOB.

1.4. PekomeHnayemoe KOJIM4YECTBO YaCOB HA OCBOCHHE NPOIrPaMMbl JMCIUIIIHHBI:
MaKCUMaJIbHOW y4eOHOU Harpy3ku oOy4varomierocs 180 yacos, B TOM uucie:
00s13aTeNIbHOM ayTUTOPHOM yueOHo# Harpy3ku obyuatomerocs 180 yacos;



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI
PU3NKA

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThbl

Bun yuyeOHo# padoThI Oovem uacos

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 180
O0si3aTe/IbHASI AYTUTOPHAS YUeOHAs1 HArpy3Ka (BCero) 180
B TOM YHCIIE:

71a00paTOPHBIC 3aHATHS 40

MIPAKTUYECKHC 3aHITHS -

KOHTPOJIbHBIE pabOTHI -
CamocrosiTesibHasi pabora o0yuyarmerocs (Bcero) 0
Hmozcosas ammecmayus 6 popme 9K3ameHa




2.2. PaGoumii TeMaTHYeCKH JIaH U coiepkaHue yueOHoii aucuuniuabl DU3UKA

HaunmeHoBaHue ConepxaHue y4eGHOTro MaTepuaJja, 1a60paToOpHble U MPAaKTHYeCKHe PAGOThl, CAMOCTOSITeIbHAS padoTa 00y4arouuxcs Odbem | VYposenn
pa3ae/ioB H TEM 4yacoB O0CBOCHUSA
1 2 3 4
Pazpnen 1. 34
Mexanuka
Tema 1.1. Coaep:xkanue yueOHOro MaTepuasa 6
Kunemaruka 1 Omsuka —(yHIaMeHTanbHas Hayka O Ipupoje. EcTecTBeHHOHAYYHBIH METOJ TO3HAHHSA, €r0 BO3MOYKHOCTH W TPaHHUIBI IPUMEHUMOCTH. 2
OKCHEpUMEHT W TEOPHsI B IPOIlEcCe MO3HAHMA NMPHUPOAbL. MonenupoBaHue (pU3NYECKUX SBICHUIH M NporeccoB. Poib 3KcrepuMeHTa U
TEOpHH B IIpOIecce MO3HaHUS NpHupozabl. Puzndeckast BennunHa. IlorpemHocTH n3MepeHnii Gpu3ndeckux BeandnH. OU3HIECKNE 3aKOHBI.
['pannner mpUMEHNMOCTH (U3NYECKUX 3aKOHOB. [loHATHE O (U3MUECKOW KapTHHE MHpa. 3HaYeHHE (PM3WKH NMPH OCBOCHHHU IpodeccHit
CIIO u cnennansHoctelt CIIO.
2 Mexannueckoe npuwxkenue. [lepememenue. [1yts. CkopocTts. PaBHOMEpHOE 2
NpsSIMOJIMHEWHOE JIBIKeHHe. Y ckopeHue. PaBHoniepeMeHHoe npsiMonnHeliHoe nBikeHne. CBOOOHOE TaJeHue.
3 | JIswxkeHue Tena, GPOIIEHHOTO 110/ YIJIOM K TOPM30HTY. PABHOMEPHOE JIBHKEHHUE MO OKPYKHOCTH. 2
Jlabopamopnas paboma Ne 1. 2
1 | Hccredosanue dguaicenus mena nod oeticmsuem noCmosHHOU CUTbL.
Tema 1.2. Coaepkanue y4ed0HOro MaTepuaja 18
3aKkoHbl MexaHuKH | 1 3akonsl MexaHuku HproToHa. IlepBblit 3akoH HptoToHa. Cuna. Macca. imnynbc. 3
Hrrorona 2 | Bropoii 3akon HproToHa. OCHOBHOM 3aKOH KJ1ACCUYECKOM TMHAMUKH. 3
3 | Tperuii 3akon HeroToHa. 3
4 | 3akoH BCEMHUpPHOTO TATOTEHUs. | paBUTAIIMOHHOE TIOJIE. 3
5 Cuna Tsoxectn. Bec. Crioco0b1 m3Meperns Macchl Tenl. CHITBI B MEXaHUKE. 3
6 | 3akoHbl cOXpaHEHHs! B MEXaHUKE. 3aKOH COXPAHEHHUs HMITyJIbCa. 3
7 | PeaxktuBHOe nBwkenne. Pabora cuibl. PaboTa MOTEHIMATBHBIX CHUJL 3
8 MomHocts. DHeprus. Kunernueckas sueprus. [loreHuunanbHas SHEprusi. 3
9 | 3akoH coxpaHeHMs MexaHHUYeCKOM sHepruH. [[puMeHeHNEe 3aKOHOB COXPAHEHHS. 3
Jlabopamopnas paboma Ne 2-5 8
1 | Usyuenue saxona coxpamnenus umnyivca. Coxpanenue MexaHudeckol dHepauu npu OGUNCEHUU Mead nod OetiCmeuem Cuil MmANCeCImU U
ynpyzocmu.
2 | Cpasnenue pabomvi Cunbl ¢ usMEHEHUEM KUREMUYECKO JHep2uu mea.
3 | Usyuenue 3ax0n06 coxpanenus Ha npumepe yOapa wapos u 6 aLUCMULecK020 MASMHUKA.
4 Hs‘lyqeﬂue oco6|eHH00meﬁ CUIbl mpenus (CKObICeHUs)
Pa3nen 2. 38
OCHOBBI MOJIEKYJISIPHOM (PM3MKH M TEPMOIMHAMUKH
Tema 2.1. Coaep:xanue yue0OHOro MaTepuaja 28
OcHoBbI 1 OCHOBHBIE MOJIOKEHUsI MOJIEKYJIIPHO-KHHETHYECKOH Teopuu. Pa3mepsl 1 Macca MOJIEKyJ M aToMOB. BpoyHOBCKOe JBIKEHHE. 3
MOJIERYISPHO~ 2 | Inddysus. Cuiibl 1 3HEPrUs MEKMOJIEKYIISIPHOTO B3aMMOJIEHCTBHSL. 3
KHHS::;:;KOH 3 CrpoeHue Ta3000pa3HBIX, )KUAKUX U TBEPABIX Tesl. CKOPOCTH IBIKEHHUS] MOJIEKYIT U UX U3MepeHue. MneanbHbli ras. JlaBnenue rasa. 3
OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KHHETHUECKOH TeoprH ra3oB. TemnepaTypa U ee H3MepeHue.
4 | T'a30BBIe 3aKOHBI. AGCONIOTHBIN HyJb TEMIIEPATYPhL. TepMOIMHAMHYECKAS IIKAJIA TEMIIEPATYPEL. Y paBHEHHE COCTOSHNUS MAEANTBHOTO rasa. 3




MOHﬂpHafI ra3oBas IOCTOsHHasA.

OCHOBEI TCPMOJAMHAMUKU. OCHOBHEBIE IOHATUS B OIPCACIICHNA. BHyTpeHH?IS[ OHCPIrusd CUCTCMBI.

BHyTpeHHs1s1 oHeprus uaeanpHoro rasa. Pabora u rensora kak (OpMBI iepesiaudl SHEPTrUH

TenmoemMKkocTb. Y aeabHas TEIJIOEMKOCTbD. ypaBHeHI/Ie TEIUIOBOro OanaHca. HepBoe HavaJlo TCPMOANHAMUKU. A,HI/Ia6aTHI>II>II Tpouecc

ITpunnun aeiicteus Temnosoi mamunbl. KI1J[ TerioBoro apuratesns.

O 00| N| o 01

Bropoe Hauano repmoauHamMuky. TepMoauHaMudeckas MIKajaa TeMIeparyp. XoJoAuIbHble MamuHbL. TertoBsle feurarenu. OxpaHa
IIPUPOIBIL.

CaoticTBa napos. Vicniapenue u koHaeHcauus. HachleHHbIH ap u ero cBoicTBa. AOCOIOTHAS U OTHOCUTEJbHAS BIAXKHOCTH BO3IyXa.
Touxa pocsl. Kunenne. 3aBucUMOCTh TeMIIEpaTyphl KUIEHHS OT AaBieHus. [leperperslii map 1 ero NCroib30BaHUE B TEXHHKE.

CBoiicTBa XUAKOCTEH. XapaKTepPHUCTHKA KIIKOTO COCTOSHHS BermecTBa. [I0BepXHOCTHBIN CIION )KUIKOCTH. DHEPTHsI TIOBEPXHOCTHOTO CIIOSI.

SlBneHus Ha TPaHUILEC JKUIAKOCTHU C TBEPABIM TEJIOM. KaHI/IHJIHprIC SABJICHHA.

CBoiicTBa TBepABIX Tell. XapaKTePHCTHKA TBEPAOTO COCTOSHHS BEIIeCTBa. YTIPYTHe CBOMCTBA TBEPABIX Tell. 3akoH ['yka.

MexanndyecKkye CBOMCTBa TBCPABIX TCJI. TemnoBoe pacliMpCHUC TBECPAbIX TCI U )KHI[KOCTCﬁ. [ImaBnenue u KpUCTAJJIN3alusl.

W[ W[ W W w

w

Jlabopamopnas paboma Ne 6-10

Hsmepenue srasxicnocmu 6030yxa.

H3jwepeHue NOBEPXHOCMHO20 HAMANICEHUS HCUOKOCIIL.

Habmiooenue npoyecca kpucmannuzayuu Hzyuenue deghopmayuu pacmsicenus.

H3yuenue mennosoeo pacuupenus meepovix me.

gl bW -

H3zyuenue ocobennocmeti meniogozo pacuiupenus 600bl.
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Pa3znen 3.
JJ1eKTPOAHHAMMKA

54

Tema 3.1.
DJleKTpUYecKoe noJje

on

ep:KaHue y4eOHOro MaTepuaJia

9J'IeKTpPI‘I€CKO€ I10JI€C. 3J'I€KTDI/I‘IGCKI/IG 3apAabl. 3aKkoH COXpaHCHHA 3apsiaaa.

3akon KymoHa.

DnekTpuueckoe noje. HampspkeHHOCTh d1eKTpudeckoro nosst. [IpuHiun cynepno3uiiuu nojeid. Pabota cuit a1eKTpoCcTaTudecKoro mosisl.

Tlotennuan. Pa3HOCTh MOTEHIINAIOB.

9KBI/IHOTCHL[I/IaJ'H)HBIe TTOBEPXHOCTH. CBs13b MCXKY HANPSXKCHHOCTHIO Y Pa3HOCTHIO NOTCHIMAJIOB DJICKTPHUYCCKOT'O IOJIA.

I[I/IC)HGKTpI/IKI/I B DJICKTPHUYCCKOM I10JIC. Honﬂpmauym JUDJICKTPUKOB.

~| o 0| B w|N|-| A

ITpoBoauuxu B nexTprueckoM nose. Konnencaropsl. CoequHEHNE KOHICHCATOPOB B GaTapero. DHEPrus 3apsHKeHHOTO KOHASHCATOpa.
OHeprus AMEeKTPHUIECKOro MOJIL.

14
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Tema 3.2.
3aKoHbBI
MOCTOSIHHOT0 TOKA

on

ep:KaHue Y4eOHOro MaTepuaJia

3aKOHBI IOCTOSHHOT'O TOKA. YCHOBI/ISI, HCO6XO,I[I/IMBI€ JJIs1 BOSBHUKHOBCHUS U O AJACPIKAHUSA JICKTPUICCKOI'O TOKA.

Cuita TOKa M IIIOTHOCTH ToKa. 3akoH OMa jist yaactka meru 6e3 9J1C.

3aBUCHMOCTD SJICKTPHUYCCKOI'O CONPOTHUBJICHUA OT MaTCpHradJia, JJIMHBI U TUIOMIAAW NONCPEIHOI0 CCUCHUS ITPOBOAHUKA.

3aBUCHMOCTh SJICKTPUICCKOI'O CONPOTHUBJICHUS IPOBOJHNUKOB OT TEMIICPATYPHI.

DJIEKTPOJIBIKYILAS CHJIA UCTOYHHMKA TOKa. 3akoH OMa AJis1 OJIHOM Liemu.

COC,HI/IHCHI/IC IIPOBOAHUKOB. COGHI/IHCHI/IC HWCTOYHHUKOB SHGKTqueCKOﬁ OHEPIruu B 6aTapelo.

~| oo o1 B | N A

3akoH Jxoyns—IJlenma. PaboTa u MOIIHOCTE 3JEKTPUYECKOTO TOKa. TermioBoe qeiicTBUE TOKA.

14
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Jlabopamopuan paboma No 11-12

[N

H3yll€HM€ sakona Oma oOns yuacmka yenu, nocned08amenbHo20 U napajilelibHoco coeouHenus: npoeodmmoe.

N

H3zyuenue 3axona Oma 015 ROIHOU Yenu.




Tema 3.3. Conepxanue yueOHOT0 MaTepuaia 12
DUICKTPUHECKHH TOK |1 [ 5yexrpyaeckuii TOK B pasIMUHbIX cpeaax. DICKTPHUECKHi TOK B METaiIax. DICKTPOHHbIA ras. PaboTa BHIX0MA. DIEKTPHUCCKHUIi TOK B 3
B gg;g;p?;’:ggﬁgﬁ:x‘ NIEKTPOJIMTAX. DeKTposu3. 3akoHbl Papanes. [IpuMeHeHne IIeKTPOIN3a B TEXHUKE. DIICKTPHYECKUN TOK B I'a3ax U BaKyyMe.

Wonnzanus raza. Bumasr ra3oBeix paspsinos. [lorstue o mia3me. CBoiCTBa M MPUMEHEHHE AJIEKTPOHHBIX IIYYKOB. DIIEKTPUICCKUN TOK B
noxynpoBogHuKax. CoOCTBEHHAs MPOBOAMMOCTH NOIYNIPOBOJHUKOB. I10TyTpoBOAHNKOBBIE IPHOOPBHIL.
2 MaruauTtHoe nosie. BekTop MHIYKIMU MarHuTHOro noJis. JlelcTBrue MarHUTHOTO MOJIs HAa MPSIMOJIMHENHBIN IPOBOIHUK C TOKOM. 3
3 3akoH Amrepa. B3auMoielicTBIE TOKOB. 3
4 MaruuTtHbIH oToK. PaboTa 1mo nepeMerieHuio MpoBoJHNKA C TOKOM B MATHUTHOM Tojie. J[eficTBre MarHUTHOTO ITOJIS Ha ABIDKYIITHHCS 3
3apsg.
5 | Cuna Jlopernua. OnpeienieHue yIENBHOTO 3apsiaa. Y CKOPHTENHN 3apsIKEHHBIX YACTHIL. 3
6 | DnextpomarsuTHas nHayKumMs. Buxpesoe snekrpuyeckoe none. CaMOMHAYKIHMs. DHEPTUS MATHUTHOTO OIS 3
Jlabopamopnas paboma Ne 13-16 8
1 | Hsyuenue sgnenus 31eKmpomMacHUmMHOU UHOYKYUU.
2 Onpedenenue kodpduyuenma nonesno20 0elcmsus dINeKmpuiecko20 YatHuKa.
3 Onpedenenue memnepamypuvl HUmMu J1aMnbl HAKAIUEAHUS.
4 Onpeoenenue J/]C u enympennezo conpomugienus. UCMOYHUKA HANPAAICEHUSL.
Koumponvnas paboma no pazoeny «nekmpoounamuxay 2
Paznen 4. 24
KoJie0anus ¥ BOJIHBI
Tema 2.1. Conep:kanne y4eOHOT0 MaTepuajia 4
Mexannueckue 1 Mexanunueckue konebanus. KonebarensHoe amwkenue. [ apmonnueckue koaedanus. CBOOOIHbIC MEXaHHUYCCKHE KOJIeOaHuUs 1
KoJIeOaHus 2 | JluneiiHple MexaHHYecKue KojeOarelbHble cucTeMbl. IIpeBpallieHne 3Heprun npu KojebaTenbHOM JBkeHUH. CBOOOIHBIE 3aTyXaroliue 1
MeXaHW4ecKHe KojeOanus. BEIHyX/IeHHbIE MEXaHUUECKHE KOJIeOaHusL.
Tema 2.2. Conepsxanne y1e6HOr0 MaTepHaa 4
Ynpyrue BoJHbI 1 VYupyrue Bonsbl. [lonepedHsie W MPOIONTBHBIC BONHBL. XapaKTEPUCTHKH BOJHBL. Y paBHEHHE TUIOCKOH Oerymied BomHBL. WHTEpdepeHms 1
BOJIH.
2 | TlonsTHe 0 fudpaki¥y BOJIH. 3BYKOBbIEC BOJHBL. YJIBTPa3BYK M €r0 IPHUMEHEHHUE 1

Tema 2.3. Cojep:kanue yueOHOI0 MaTepuaia 12
QNEKTPOMATHUTHBIE | T | JjexrpoMartuTHble KoeGanns. CBOGOHbIE HIeKTPOMATHUTHBIE KoleOaHus. [IpeBpalieHie SHEPru B KOJIEOaTEIbHOM KOHTYPE. 3
SHelcho;oen?:?::%Hue 3aryxaromue 31eKTPOMarHUTHbIE KosebaHus. [ eHepaTop He3aTyXalomuX 3JIeKTPOMarHuTHBIX KoJleOaHuil. BerHyxaenHbIe

BOIHBI IEKTPUUECKHE KOIEeOAHUsL.

2 | Tlepemennsiii Tok. ['eHepaTOp mepeMeHHOro ToKa. EMKOCTHOE M MHIYKTHBHOE COTIPOTHBIIEHHS IEPEMEHHOTO TOKA. 3

3 | 3akon Oma st 31EKTPUYECKOH ENH MEPEMEHHOTO TOKA. 3

4 | PaboTa u MOITHOCTB NEPEMEHHOTO TOKa. [ eHeparopsl Toka. Tpancdopmaropsl. Toku BbICOKOH uacToThl. [lonydeHue, nepeaua u 3
pacIpeieieHe 3JIeKTPOIHEPT HH.

5 | DyeKTPOMAarHUTHBIE BOJIHBL. DJIEKTPOMArHUTHOE TIOJIE KaK 0COOBINM BUJI MaTEPHHU. DIIEKTPOMArHUTHBIE BOJIHEL. Bubpatop epua. 3
OTKpBITHIH KOTe0aTeIbHBII KOHTYD.

6 Wzo6perenne paguo A. C. ITomosev. [TorsaTue o paguocs3u. [IpuMeHeHne 3JIeKTPOMArHUTHBIX BOJIH. 3

Jlabopamopnan paboma Ne 17-18 4

1 Usyuenue 3asucumocmu nepuoda KoiedbaAHU HUMAHO2O (ULU NPYICUHHO20) MASIMHUKA 0T OIUHBL HUMU (UIU MACCBL 2pY34).

2 HH()yk'muGHble U eMKOCmHoe conpomuejlieHUus 6 yenu nepemeHHoco moka




Pa3pen 5 14
OnTuka
Tema 5.1. Copep:kaHue yueOHOro MaTepHaJia 4
ITpupona cBera ITpupona cBeta. CKOPOCTb pacpoOCTpaHEHUs cBeTa. 3aKOHBI OTPayKEeHUsI U IpestoMIeHHs cBeTa. IloiaHoe oTpaskeHue.
2 | Jlunsel ['na3s kak ontuyeckas cucrema. OnTHYECKHE TPUOOPHI.
Tema 5.2. Coaep:xkanue yueOHOro MaTepuaja 6
BoaHoBble cBoiicTBa | 1 BounHoBBIe cBolicTBa cBeta. HTepdhepeHuns cBeta. KorepeHTHOCTH CBETOBBIX Jyueid. IHTepdepenys B TOHKUX MuieHKax. [lonockl paBHO#
cBeTa tomuunbl. Konbiia Hetotona. Menonb3oBanue MHTEpPEPEHIMHU B HAYKE M TEXHUKE.
2 Judpakius ceeta. JAudpakiust Ha ey B NapaJUIeTbHBIX Tydax. JJudpakunoHHas pemeTka.
3 [onsarue o ronmorpadun. [Nomspuzamus monepedssx BoyH. [lomsipuszanus ceera. [[BoitHoe mydenpenomienue. [lomspoussr. Jucepcus
ceta. Buapl ciektpoB. CriekTps! ueiryckanusl. CIieKTpsI OTJIOMEHKA. Y IbTpaHroIeTOBOE U HHPpPAKpaCHOE U3ITydeHNs. PEeHTreHOBCKHE
Jgyuyu. VIX npuposia 1 CBOKCTBA.
Jlabopamopnas paboma Ne 19-20 4
1 | Uzyuenue uzobpasicenus npeomemos 6 moHKOU JuH3e.
2 | Hzyuenue unmepgepenyuu u Oupakyuu ceema.
I'padyuposxa cnekmpockona u onpeoenetue ONuHbL 80aHbL CHEKMPATLHBIX TUHUIL
Pasnea 6. 10
DJIeMEeHThI KBAHTOBOMH (pU3UKH
Tema 6.1 Conep:kanne yueOHOTro MaTepuaja 2
Kganrosasi ontuka | 1 TenmoBoe m3mydeHue. PacrpeneneHue >HEpTUM B CIEKTpe aOcomroTHO 4épHOro Tema. JlaBiueHue cBera. [loHATHE O KOPIMYCKYISPHO-
BOJIHOBOH mpupone cBera. KBaHToBas omTmka. KBaHTOBas rmmore3a [lmamka. ®otonbl. Buemmnwmii (QoTOIMEKTpHUSCKUA IPPEKT.
Brytpennnit potorpdext. Tumsl PoTorIeMEHTOB.
Tema 6.2 Coaep:xanue y4e0HOIro MaTepuaja 2
Dusuka aToma 1 T'umoresa ne bpoiina. CootHomenune Heonpenenénnoctei I'eitzenbepra. Ksanrossie renepatopsl. @u3nka atoma. Pa3purtie B3rimsiioB Ha
CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoja. SaepHas monenb aroma. OnbiTel J. Pesepdopaa. Moaens atoma
BojiopoJsia o H. bopy. KBaHToBbIe reHepaTophl.
Tema 6.3. Conep:kanne yue0OHOTo MaTepuajia 6
®uznuKa aTOMHOI0 1 Du3nKa aAaTOMHOTO siipa. EcTecTBeHHAs paIHOAKTUBHOCTh. 3aKOH PaJHOaKTHBHOTO pacnana. CriocoObl HAOIIOACHHUS U PETHCTPALIUT
Anpa 3apspKeHHBIX acTull. D¢ dexr Basunoa —Yepenkoa. CTpoeHHe aTOMHOTO siIpa.
2 HedexT macchl, 3HEpTUs CBA3M M yCTOHYMBOCTD aTOMHBIX sifiep. SlnepHble peakunu. MIcKyccTBeHHas paioaKTUBHOCTD. JlefieHne TSHKENIbIX
snep. LlenHas saepHas peakuys. YpasisieMasl LieNHas PeaKiys.
3 | Snmepusit peaktop. [TonydeHne paJMOaKTUBHEIX H30TOMOB M UX NPUMEHEHNE. BHONOTHYECKOE NEHCTBHE PaIMOAKTHBHBIX M3JTYYEHHUH.
OneMeHTapHbIE YaCTULBL
Pasznen 7. 6
IBoaronus BeeseHHoi
Tema 7.1. Copep:kanue yueOHOro MaTepuaJjia 2
Crpoenne u 1 Témnuas marepus u TéMHas sHeprus.CtpoeHue u pazsutie Beenennoil. Hama 3Be3nnas cuctema — Nanaktuka J[pyrue ranakTuku.
pasBurne Bcesiennoi Beckoneunocts Beenennoii. Ilonsitue o kocmonoruu. Pacmupsitomasicst Beenennas. Mojens I'opsiueit Becenennoit. Ctpoenue u
MPOUCXOXKeHHE | alaKTUKH
Tema 7.2. Copep:xanue y4eOHOr0 MaTepHaJia 4
IBosoNHs 3BE3/1. 1 OBosmonus 3Be31. ['unoresa nmpouncxoxaenus ConHeunoi cucteMsl. TepmosiiepHsblii cunTes. [IpodiiemMa TepMosiiepHOt SHEPTreTHKH.
T'unoresa Oueprust CosHIIa U 3BE3]1.
TPOUCXOATIeHHH 2 Opomonus 3Be31.IIpoucxoxaenre ConHeuHol cucteMbl. OCHOBBI CHENMAIbHON TEOPUM OTHOCHTENbHOCTH HBapuaHTHOCTh MOAyns




CoIHeYHOH CHCTEMBI

CKOPOCTH CBETAa B BaKyyM¢€. HOCTyJ'IaTLI DHHIITEHA. HpOCTpaHCTBO " BpEeMs CHCHI/I&HLHOﬁ TCOPUU OTHOCUTCIILHOCTH. CBs13b MacChl U
OHCPIrun CBO60[[HOI71 HaCTUILHI. 3Hepr1/1;1 II0OKOA.

Bcero:

180

Jis XapaKTepUCTUKH YPOBHS OCBOCHHSI YU€OHOT0O MaTepralia UCIIONb3YIOTCS CIeNyIoIue 0003HaYCHNUS:

1. — o3HaKOMUTEIBHBIN (y3HABAHKUE paHEe U3yYEHHBIX 0OBEKTOB, CBOMCTB);

2. — pepPOAYKTUBHBIH (BBITIOJHEHUE IEATEITHBHOCTH 110 00Pa3Ily, HHCTPYKIIUU HIIU TI0]] PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJHEHHE JACATEIBHOCTH, PEIICHUE TPOOJIEMHBIX 33]1a4)
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI IUCHUITINHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecevdeHnIo
Peanuzanus nporpaMMel JUCHUIUIMHEL TPEOYeT HAMMYUS y4eOHOro KabuneTa Gpusuku.
Ob6opynoBanue yueOHOro kabuHera:

Ne HaumenoBanue
n/n

1. CucreMHblii 6JI0K

2. I'eneparop 3ByKkoBOM

3. I'padonpoextop

4. Cucrema akycTrudeckas

5. Mowno6s0x Thomson 20CB20C

6. [TpunTep Canon LBP — 810

7. Ocumsutorpad yueOHbIi

8. Bepcrak cnecapHbiii

9. BospT™meTp 1abopaTtopHbIi

10. | [lunamometp [uIsl onpeieseHnsl TOBEPXHOCTHOTO HATSKEHUS
11. | Muaukatop HOHU3UPYIOIIETO THUITA

12. | UHnuKaTop MarHUTHOTO TOJIS

13. | Kurou 3ambikanust

14. | KoMImiexT [yt JeMOHCTpaIuy MPEBPALICHUs] CBETOBOM YHEPTHH B DJICKTPUIECKYIO
15. | Kommnekr anekrpocuabxennst komOuHupoBanueiii KOK —4
16. | Konnykrop mapooOpa3Hblit

17. | Kpecno «30»

18. | MarHuT noJ0coBOH JI€MOHCTPAITMOHHBIN

19. | Mukpoxanskynsitop MK 56

20. | Mogenb OpOYHOBCKOTO JIBHKEHUS

21. | Mozaens MOJEKYISIPHOTO CTPOCHUS

22. | Habop M300apa

23. | Habop M3oTepma

24. | Habop M3oxopa

25. | Habop no snexTponn3y uist 1a00paTOpHbIX paboT
26. | HoxoBka

27. | Ocuumnorpad JeMOHCTPAIIMOHHBIN

28. | OrBepTKa

30. | MoHnutop

31. | [accarmxm

32. | llepekmtoyarens

33. | [Ipubop 1t neMoHCTpauu aTMochepHoro aaBieHus (Marae0ypcKue moyymapus)
34. | Ilpubop anst geMoHcTpanuy npaswia JIeHna

35. | [Ipubop TemnoBoro pacumpeHus

36. | Ilpm3ma mucnepc.

37. | Pa3psaHuK Ha TeppUCTOpax

38. | Cerodmibtp

39. | Creun

40. | Cronuk NeMOHCTPAIIMOHHBIH

41. | Ctyn yyeHud. 6rp.

42. | Tapenka BakyyMHasi CO 3BOHKOM

43. | Tucku

44, | Tpybka Heiorona

TexHuuyeckue cpeacrsa o00Oy4eHMSI:
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HaumMmenoBanme o0bexTa

CucreMHsblil OJIOK

I'eneparop cuinosoit '3 — 33

I'padorposkrop — Jlexkrop 2000

Cucrema akycruueckas « Opoura 35 — AC 016»

Cuctema akycruueckas « Opouta 35 — AC 016»

Mono6nox Thomson 20CB20C

[TpunTep Canon LBP — 810

N OO MWINIFZ

Ocumsutorpad yueOHbIi

JdemoHcTpaumuu

3aBHCUMOCTh TPACKTOPHUHU OT BBIOOPA CUCTEMBI OTCUETA.

Bubl MEXaHUYECKOTO JBUKCHHUS.

3aBUCHMOCTb YCKOPEHHMS TeJla OT €0 MacChl M CUJIbL, ISMCTBYIOILEH Ha TENO.
CrnoxeHnue cui.

PaBeHCTBO ¥ IPOTUBOIIOJIOKHOCTD HANIPABJICHUs CUJI IEHCTBUSA U IPOTUBOJAECHCTBUS.
3aBHCHUMOCTB CHIIBI YIIPYTOCTH OT JeOpMaLnu.

Cwuiibl TpeHusl.

HesecomocTs.

PeakTuBHOE IBMKEHUE.

[lepexon MoTeHLIMAIBHON YHEPTHH B KUHETUUYECKYIO U 0OpaTHO.
CB00OO/IHBIC U BBIHYX/ICHHBIE KOJICOAHUSI.

Pe3onanc.

OO6pazoBanue U pacnpoCTPaHEHUE BOJIH.

Yacrora koseOaHuil U BBICOTA TOHA 3BYKa.

JIBu>xeHne OpOYHOBCKUX YacCTHLI.

Huddy3us.

N3menenune naBiaeHus ra3a ¢ K3MEHEHHEM TeMIIEPaTypPhl IIPU TTOCTOSTHHOM 00beMe.

Kunenne Bozib! Ipy NOHWKEHHOM JAaBJICHUU.
[IcuxpomeTtp u rurpomerp.
SIBieHMSI TOBEPXHOCTHOTO HATSDKEHUS U CMAUMBAHHUSA.
Kpucrannbl, amopdHbIe BelecTBa, KUIKOKPUCTATMYECKUE TENA.
V3MeHeHre BHYTPEHHEH SHEPTUH Tel IPU COBEPILIEHUH PabOThI.
Mogaenu TernoBbIX ABUTATEEH.
B3aumopaeincTBue 3apsyKeHHBIX TEll.
[IpoBOHMKY B AIEKTPUYECKOM IOJIE.
JIMDIIEKTPUKHU B DJIEKTPUYIECKOM IIOJIE.
Konnencaropsi.
TenmoBoe AeHCTBUE ANEKTPUUECKOTO TOKA.
CoOcTBeHHAs U MPUMECHAs! POBOAMMOCTH MOJTYIPOBOTHUKOB.
ITonynpoBOIHUKOBBIN THO,.
Tpansucrop.
OmnsIT Opcrena.
B3anmoneiicTBre MPOBOJHUKOB C TOKAMHU.
DJIEKTPOIBUTATENb.
DeKTpOoU3MEpHUTETbHBIE TPHOOPHI.
DNeKTpOMarHuTHasi UHIYKIHS.
3aBucumocts  OJIC caMOMHIYKIMM OT CKOPOCTM M3MEHEHHS CHJIbl TOKa

HWHAYKTUBHOCTHU ITPOBOJHUKA.

Pabora aekrporeneparopa.
Tpancdopmatop.

CBoOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.
OcrniorpaMma mepeMeHHOTO TOKa.
Konaencarop B 1ienu nepeMeHHOT0 TOKa.
Karyika B mernu nepeMeHHOTO TOKa.
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Pe3onanc B mocnenoBaTenpbHON LENU IEPEMEHHOTO TOKA.

W3nyuenue v npuem 3JeKTPOMarHUTHBIX BOJIH.

Pannocss3b.

WuTepdepennus ceera.

Judpakuus cBeta.

3aKOHbBI OTPAKEHUS U MPETOMJIICHHS CBETA.

[TosiHOE BHYTpEHHEE OTPAKEHHUE.

[TonydeHue cnekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKH.

Crnextpockor.

OnTrueckue mpruOOpbI

Conneunas cucreMa (MOJEIb).

dororpaduu miaHeT, celaHHble ¢ KOCMUYECKHX 30HI0B.
[TepcoHanbHBIN KOMIBIOTEP,MYJIBTUMEIUIHBINA IPOSKTOP, IKPaH, MPUHTEP, HAOOP IIEKTPOHHBIX
Npe3eHTaIMi 10 (PU3UKE.
HarJsAHbIe TOCOOUsT (KOMIUIEKTHI yU4eOHBIX Ta0ull, Tu1akaThl: «PU3nyecKrue BeTUUUHBI U
(dyHIaMeHTalIbHbIE KOHCTAHThD», «MexayHapoaHas cuctema equnul CU», «Ilepuonnyeckas
cuctema xumuueckux snemeHToB [I. M. MenaeneeBay, mopTpeThl BBIIAIONIUXCS YUCHbIX-
(U3HUKOB U aCTPOHOMOB);
* UTHQOPMAIIMOHHO-KOMMYHHUKATHUBHBIEC CPEJICTBA;
* SKPaHHO-3BYKOBBIE MIOCOOUS;
* KOMILJIEKT AJIEKTPOCHAOKeHHsI kKabuHeTa HU3UKH;
* TEXHUYECKHE CPe/ICTBA O0yUEHUS;
* IEMOHCTpAIIMOHHOE 000pya0BaHKe (00IIero Ha3HAUCHUS U TeMaTHYeCKUE HA0OPHI);
* taboparopHoe o0opynoBaHue (00IIEro Ha3HAYCHHS U TEMaTHIECKHE HAOOPHI);
* CTaTMYECKUE, TUHAMUYECKHUE, IEMOHCTPAIMOHHBIE U Pa3JaTOUYHbIE MOJIEIIH;
* BCIIOMOTaTelbHOE 000py/10BaHUE;
* KOMILJIEKT TEXHUYECKOW TOKYMEHTAIlMH, B TOM YHCJIE MaclopTa Ha cpeAcTBa 00yUeHMUs,
MHCTPYKIIMU 10 UX MCIIOJIb30BAaHUIO U TEXHUKE 0€301MacHOCTH;

3.2. UndopmanuonHoe odecneyeHne 00yueHust
IlepeyeHb pexkoMeHAyeMbIX Y4eOHbIX H3AaHUil, MHTepHeT-pecypcoB, JOMOJHUTETbHOI
JUTEPaTypbl
OCHOBHBIE UCTOYHUKHU:
1.Camoitnenko I1.M. COopHuK 3amad ¥ BOmpochl 1o (usuke: Yued. mocobwe mjis CTyI.

O6pazoBar. Yupexnaenuit cpen. mpod. oopazosanust / I1.U. Camoiinenko, A.B. Ceprees. — M.:
W3narenbckuit nentp <Akagemus >,2017
2.Camoiinenxo I1.1., CepreeB A.B. ®usuka: YueOnuk. — M.: <MacrepctBo >,2017

JImumpuesa B. @. ®uznka nis npodeccuit U CueruanbHOCTeH TeXHuYecKoro mpodwst. Jlabopa-
TOPHBI TPaKTHKyM: ydeO. mocoOusi Juis ydpexjaeHuil cpea. mpod. obpazoBanus / B. .
Hmutpuesa, A. B. Kopxyes, O. B. Myprazuna. — M., 2015.

Jmutpuesa B.®. ®usnka 11 npodeccuit 1 cienuaibHOCTEH TEXHUUECKOro MpoQuis: yueOHUK
JUISL CTYAIGHTOB Ipo(eccroHaIbHBIX 00pa30BaTENbHBIX OPraHU3alli, OCBaUBAIOLINX Npodeccun
u crenmansHocTH CITIO. — M., 2017

Jmutpuesa B.®. ®usuka 1 npodeccuii u cnenuantbHOCTe TexHudeckoro npoduiis. COopHUK
3aga4d: yueb. mocobue Ui CTYIACHTOB NPO(ecCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3aluil,
ocauBarmux npodeccuu u cnenuaibHocta CI10. — M., 2017

HmutpueBa B.®. ®usuka i npodeccuii M cHenHanbHOCTEH TEXHUYECKOTo Mpoduis.
KonTponbable  maTtepuanbsl:  y4eb. mocobue I CTYACHTOB  MpoecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBauBaroImux npodeccun u cnenuansHocta CI1O. — M., 2016
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HmutpueBa B.®D. ®usuka ans npodeccuii U CHEUaTIbHOCTEH TEXHHUYECKOTONpOoduIIs.
JlaboparopHblii  mpakTHKyMm: y4deb. mocobue  Ais  CTYyIEHTOB  MpodecCHOHAIbHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBauBarImuXx npodeccun ucrnenuansuoctu CI10. — M., 2017
JImumpuesa B.®@. Odusumka s npodeccuid M CHEeNHATbHOCTEH TEXHUYECKOro MpOodHIs:
DJIGKTPOH-HBIN y4e0.-METOJl. KOMIUIEKC Ui OOpa30BaTENbHBIX YUPESKIECHUU cpeln. mpod.
obpazopanusi. — M., 2014.

Jmumpuesa B. @. duzmka s npodeccuii W CENUATBHOCTEH TEXHHYECKOTO MpOoduIs:
JJIEKTPOHHOE  y4yeOHOe wu3AaHue (MHTEPAKTUBHOE  AJIEKTPOHHOE  MPUJIOKEHHUE)  AJis
00pa3oBaTeNbHBIX yUpeKaeHUH cpel. mpod. odpazoBanus. — M., 2017

Qupcos A. B. ®uzuka mis npodeccuii U CHeMHAIBPHOCTEH TEXHHMYECKOTO M ECTECTBEHHO-
Hay4yHOTO mpoduiieii: yaeOHUK Juisi 00pa30BaTEBHBIX YUPESKICHUN cpel. mpod. oOpa3oBanus /
noxa pea. T. U. Tpodumosoii. — M., 2018

JlonoIHUTeIbHbIE HCTOYHUKU:
1.I'pomos C.B. laponosa H.B. ®u3uka, 10—11: Kuura ansa yaurensa. — M.: Macreperso,2010.

2. Kabapaun O.0., OpnoB B.A. DkcnepumeHTanbHble 3agaHus 1o ¢usuke. 9—I11 xmaccsr:
yueOHOe MmocoOue I ydammxcst 00IIeo0pa3oBaTeNbHBIX yupexkaeHuid. — M.: M3narenbckuii
neHtp <Akaaemus >,2009.- 176c¢.

HuTepHeT-pecypcesl:

www. fcior. edu. ru (deaepanbHblil IEHTP HHPOPMAITMOHHO-00PA30BATEIIBHBIX PECYPCOB).
wwww. dic. academic. ru (Axkagemuk. C0BapH U SHIUKIONEINN).

www. booksgid. com (Books Gid. DnekTponHas 6ubnuorexa).

www. globalteka. ru (I'mo6anteka. I'mo6anbHas 6ubIMOTEKA HAYUYHBIX PECYPCOB).

www. window. edu. ru (EnnHoe okHO mocTymna Kk 00pa3oBaTelbHBIM pecypcam).

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

www. school. edu. ru (Poccuiickuii oOpa3zoBarenbHbIii TOpTai. JOCTYyNMHOCTH, KadecTBO,
3¢ (HEeKTUBHOCTB).

www. ru/book (DnekTpoHHast OMOIMOTEeUHAsI CUCTEMA).

www. alleng. ru/edu/phys. htm (OOpa3oBarenbnbie pecypcsl MHTepHEeTa — Dusuka).

www. school-collection. edu. ru (Equnas xosekimst nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB).
https/fiz.1september. ru (yueOHO-MeTOAMUECKas razera «Du3nKa).

www. n-t. ru/nl/fz (HoGeneBckue naypearsl mo Gpusnke).

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

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

www. kvant. meccme. ru (Hay4yHO-TIONYJISIPHBINA (PU3MKO-MaTeMaTHYecKHii xKypHai «KBaHT»).
WwWw. Yos. ru/natural-sciences/html (ectecTBeHHO-HAYYHBIN KypHAT T Mostoaexu «I1yTh

B HAYKY»).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIHUIIJIMHBI

KoHTpoJib 1 o11eHKa pe3ybTaTOB OCBOCHUS IUCLUMIUIMHBI OCYIIECTBISETCS MPENoiaBaTesieM B
mpolecce MpoBeleHUs J1adopaTOpHBIX pPaldOT, peleHus 3ajad, TECTHUPOBAHMS, a TaKke
BBITIOJTHEHHS 00YJarOIIUMHUCS UHIUBUAYATbHBIX 3a/IaHUH.

PesynbTaTsl 00yyeHus DopMbI U METOAbI KOHTPOJIS U
(oCBOCHHBbIE YMEHHSI, YCBOCHHBIC 3HAHHS) OLICHKH Pe3YJIbTATOB 00y4eHH s

ONMCHIBATh M OOBACHATH (usmyeckue sBiaeHHs U | OleHKa BBIMOJHEHUS J1TaOOpaTOPHBIX
CBOMCTBA  Telm:  JBIDKEHME  HEOECHBIX Tel U | padOT M peleHus 3a1ad

HCKYCCTBEHHBIX CIIyTHHKOB 3€MJIM; CBOMCTBa Ta3o0B,
KHUIKOCTE W  TBEPABIX TE; AIEKTPOMATHUTHYIO
VHIYKIHIO, pacCIpOCTPaHEHHE JIEKTPOMAarHUTHBIX BOJIH,

14



BOJIHOBBIC CBOWCTBa CBETA; M3JIyYCHHE M ITOIJIOIICHHE
cBeta atoMoM; potorddexT;
OTJINYATh TUIIOTE3bl OT HAYYHBIX TCOPHUI.

ACIaTb BBIBOABI Ha OCHOBC OKCICPHUMCHTAJIbHBIX
JaHHBIX;

OI_IGHKa BBIITOJIHCHHA SKCIICPUMCHTA.

IPUBOAUTL  IPUMEPHI,  IOKa3bIBAKOLIUE,  YTO:
HaOJIOEHUS U HKCIEPUMEHT SBJISIOTCS OCHOBOM ISt
BBIJIBUOKECHUS TUIIOT€3 W TEOPUH, IO3BOJIAIOT
[IPOBEPUTH UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB.

OrueHka pelieHus 3aaau.

¢u3uueckas Teopus JaeT BO3MOXKHOCTh OOBACHATH | OLleHKa  BBINOJIHEHUS  pedepara,
U3BECTHBIC SIBJICHUS MPHUPOJIBI M HaydHble (akThl, | COOOIIEHNUS, TOKIaA.
IIPE/ICKA3bIBATh CIIe HEU3BECTHBIC SIBICHUS;

IIPUBOJUTH IIPUMEPBI IIPAKTUYECKOrO UCIONB30BaHUA | OlleHKa peleHus 3aJad, OLEHKa
duznyecKkux 3HaHUM: 3aKOHOB MEXaHUKH, | YCTHBIX M IIMCBMEHHBIX OTBETOB
TEPMOJUHAMHMKN U DJIEKTPOJAWHAMUKH B 3HEPIETUKE; | CTYACHTOB.

Pa3JIMYHBIX BUJOB JJIEKTPOMATHUTHBIX HW3Jy4ECHUU

JUIsL  pa3BUTHA  PAaguo U TEIEKOMMYHMKALUH,

KBAaHTOBOHM (PM3HMKH B CO3JIaHHUH SAEPHON SHEPTETUKH,

Ja3epoB

BOCIIPUHUMATh U Ha OCHOBE MOJY4YEHHbIX 3HAHMU | OlleHKa TMOArOTOBKM UM 3alUThI

CaMOCTOSITEIIBHO OLICHUBATh nH(pOpPMAILIUIO,
coaepxainryrocsi B coobmenusax CMU, MHWarepuere,
Hay4YHO-TIOMYJISIPHBIX CTaThAX;

pedepaToB, COOOIICHHA, TOKIAI0B.

MPUMEHATH TOJyYEHHbIE 3HAHWS IS pelIeHUs
dbusnyeckux 3aaady,

OreHka perieHus 3a1ad.

OIIpEIeTsITh XapakTep (u3ndeckoro mporecca o
rpa¢uxy, Tadauue, Gopmye;

OreHka pereHus 3aaad.

U3MEPATh psAl (U3MYECKUX BEIWYHH, MPECTaBIIAL
pe3yJIbTaThl U3BMEPEHUN C YUETOM UX MOTPEIIHOCTEN

OrneHka BBHITIOTHEHHS J1IAOOPATOPHBIX
paboT U MPaKTUUECKUX padoT.

WCIIONIb30BaTh MPHOOpETEHHBIC 3HAHMS M YMEHUS B
MPAKTUYECKON JIESITEIbHOCTH U MTOBCETHEBHOW KU3HU:

OrneHka BBHITIOTHEHHS J1IAOOPATOPHBIX
paboT U MPaKTUUECKUX padoT.

Juis obecrieueHus: 6€30MaCHOCTH JKU3HEAEATEIbHOCTH
B IPOLIECCE MCIOJb30BAaHUS TPAHCIIOPTHBIX CPEJCTB,
OBITOBBIX AJIEKTPONPUOOPOB, CPEACTB pPaguo- U
TEJIEeKOMMYHUKAIMOHHOM CBSI3H;

OneHka TOATOTOBKH H  3aIUThHI
pedepaToB, COOOIICHUH, TOKIIAOB.

OLICHKM BJIMSHUSA HA OpPraHU3M YeIIOBEKa U Ipyrue
OpPraHN3MBbI 3arps3HEHUS] OKPYKAIOIIEH CPEebI;

OneHka TOATOTOBKM W 3aIIHUTHI
pedepaToB, COOOIICHHH, TOKIIAOB.

palMOHANIBHOTO MPUPOJOINOJIB30BAHUS U 3alUTHI
OKPYKaIOIIeH Cpeibl

OneHka TOATOTOBKM W 3aIIHUTHI
pedepaToB, COOOIICHHH, TOKIIAOB.

3HaTh:

CMBICJI TIOHSATHH: (U3NYECKOe SIBICHUE, THIOTE3a,
3aKOH,  TeOopus,  BEUIECTBO,  B3aUMOJECHCTBHUE,
AJIEKTPOMArHUTHOE TIOJie, BOJIHA, (DOTOH, aToM,

aTOMHOE SO, UOHU3HUPYIOUIUE U3ITYYEHUSs, MJIaHEeTa,
3Be3/a, TajlakTuka, Becenennas

OI_ICHKa BBIITOJIHCHHA TCCTUPOBAHUS.

CMBICT (U3MUYECKUX BEIMYUH: CKOPOCTh, YCKOPEHHE,
Macca, CHJla, HMIYJIbC, paboTa, MeXaHHUYecKas
JHEPIus, BHYTPEHHSIA DHEPIHUA, abcomoTHas
TeMIepaTypa, CpeHssd KHHETHUECKas SHEPTUs YaCTHII
BCIICCTBA, KOJIHUYCCTBO TCIIJIOTHI, BHGMGHTapHBIﬁ
SIIEKTPUYECKUM 3apsil;

OI_ICHKa BBIITOJIHCHHUA TCCTUPOBAHUS.
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CMBICT  (DPU3UYECKUX
MCXaHUKH, BCCMHUPHOT'O TATOTCHUA, COXPAaHCHUA
SHEPrHH, HUMIYJIbCa H DIEKTPUYECKOTO 3apsja,

TCPMOANHAMUKH, SHGKTpOMaFHHTHOfI HWHAYKIINUU,

doTtordpdexra

3aKOHOB KJIaCCUYECKOM OHGHKa BBIITOJITHCHHSA TCCTUPOBAHUS.

BKJAJ  POCCHMCKHX
OKa3aBIIMX HauOoJIbIlIee BIMSHUE Ha pa3BuTHE | pedepaToB, COOOIMICHHM, TOKIAI0B.

U 3apyOeXHbIX  y4eHbIX, | OlleHKa TOJArOTOBKM W  3aIIUThI

GU3HUKH.
Copnepxanue XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH CTY/JAeHTOB
00yueHust (Ha ypoBHe y4eOHbIX JAeiCTBHII)
Beenenune VYMeHUsl MOCTaHOBKHU LeJIeH JesTeIbHOCTH, MJIaHUPOBAaHUS COOCTBEHHOM
JIEATEIbHOCTH JJI JOCTHKEHHUSI IIOCTABIICHHBIX LIEJIEH,
IIPEIBUJICHUS BO3MOJHBIX DE3YyJIbTaTOB AITHX JCHCTBUM, OpraHU3aluu
CaMOKOHTPOJIS U OLICHKHU ITOJIyYEHHBIX PE3YJIBTATOB.
Pa3zButne cnocoOHOCTH SICHO M TOYHO M3JaraTb CBOM MBICIH, JIOTUYECKH
00OCHOBBIBaTh CBOIO TOYKY 3pEHHUS, BOCIPHHUMAaTb U aHAJIU3UPOBATbH
MHEHHS COOCCETHHKOB, NpPU3HABash MPaBO JPYroro 4YejloBeKa Ha HMHOE
MHEHHUE.
[TpousBenenne usMepeHus (QU3NYECKUX BEIUYMH U OLIEHKA TI'PAHULBI
IOTPEIIHOCTEW N3MEPEHUH.
IIpencraBnenne IpaHULBl MOIPEIIHOCTEN H3MEPEHMM IPU IOCTPOCHUU
rpaguKoB.
YMeHue BrICKa3bIBaTh TUNIOTE3BI AJ11 00BCHEHHUS HAOII0AaeMbIX
SABJICHUM.
YMeHue npeiaratb MOJENIH SIBICHUM.
VYKkazaHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
N350%keHne OCHOBHBIX IOJIOKEHUI COBPEMEHHONW Hay4YHOU KapTHUHBI
Mupa.
[TpuBeneHre NpUMEpOB BIUSHUSA OTKPBITUI B (U3UKE HA TIPOTpeECC
B TEXHHUKE U TEXHOJIOTMH ITPOU3BOJICTBA.
Hcnonws3oBanne MHTEpHEeTa 17151 moncka nHGopManuu
Kunemamuxa IIpencraBieHne  MEXaHMYECKOTO  JIBWJKEHUS  Tella  ypaBHEHUSIMH

3aBUCUMOCTH KOOPJMHAT U TIPOEKITUEH CKOPOCTH OT BPEMEHH.
[IpencraBieHre MEXaHUYECKOTO JBUKEHHS Tela rpaduKaMu 3aBHCUMOCTH
KOOPJMHAT U MPOCKITUEH CKOPOCTH OT BPEMEHHU.

Ornpenenenrie KOOPAUHAT MPONACHHOTO MyTH, CKOPOCTH U YCKOPEHUs Tela
1o rpadukaM 3aBUCUMOCTH KOOPJUHAT U MPOCKIIUNA CKOPOCTH OT BPEMEHH.
Ornpeznenenrie KOOPAUHAT MPONAEHHOTO MyTH, CKOPOCTH U YCKOPEHUS Tela
M0 YpPaBHEHUSM 3aBHUCHMOCTH KOOPJIWHAT W TMPOEKIMA CKOPOCTH OT
BPEMEHHU.

[TpoBenenune CPaBHUTEIHHOTO aHanm3a PaBHOMEPHOTO n
PaBHOINIEPEMEHHOTO ABUKEHUM.

Yka3zaHue UCTOIb30BaHMS TOCTYNATEIHFHOTO M BPAIIATeIbHOTO JIBIKCHUM
B TEXHHUKE.

[Tpuobperenre onbiTa pabOTHI B TPYIIIE C BHIMOTHEHUEM Pa3IMYHBIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOW CHCTEMBI JEUCTBUH W KOHCTPYKIIUM ISt
AKCIIEPUMEHTAJILHOTO ONPEICTICHUSI KHHEMATUYECKUX BEIUYHH.
ITpencrasnenne nHGOPMAIIMHN O BHIAX ABUKEHUS B BUJIC TAOJIHIIBI
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3axonbl COXpAaHeHUu:s
68 MeXaHuke

[IpumeHeHne 3aKOHA COXPAHEHHS HUMITYJIbCA JUISl BBIYUCICHHUS N3MEHEHUH
CKOpPOCTEM TeJI MPU UX B3aUMOJICUCTBHUSX.

N3mepenne paboThI CHII ¥ U3MEHEHHE KHHETHUECKON SHEPTUH Tela.
Beruucnenue paboThbl CHil 1 U3MEHEHUSI KWHETUYECKON SHEPTUH Tea.
Brruncnenue noTeHIMAIBHON SHEPTUU TEJ B TPABUTALIMOHHOM IIOJIE.
Onpeznenenre NOTEHIMAIBHON SHEPTUH YIIPYTO Ae()OpPMUPOBAHHOTO

TeJla 10 N3BECTHON Ae(hOpPMAIIUH U )KECTKOCTH Tela.

[TpuMeHeHHEe 3aKOHA COXPAHEHUS MEXaHMUYECKOW SHEPruy IpU pacdyerax
PE3YJIbTAaTOB B3aMMOJCUCTBHIA TEN I'PAaBUTAL[MOHHBIMU CHJIAMHU U CHIIAMH
YIIPYTOCTH.

VYka3aHue rpaHuIl IPUMEHUMOCTH 3aKOHOB MEXaHHKH.

VYkazanue y4eOHBIX NUCHMIUIMH, MPU W3YUYEHUH KOTOPBIX HCIIOJIB3YIOTCS
3aKOHbI COXPaHEHUS

Ocnosbl
MONEKYIAPHOU
KUHemu4eckou
meopuu.
Hoeanvnwiii casz

BeImonmHeHNe  JKCIIEPUMEHTOB, CIyXamux Ui OOOCHOBaHUS
MoJeKyisipHo-kuHeTnueckoi Teopun (MKT).

Pemenne 3amad ¢ NMpPUMEHEHWEM OCHOBHOTO YPaBHEHHUS MOJICKYJISIPHO-
KMHETUYECKOW TEOPUU Ta30B.

OmnpeneneHre mapaMeTpoB BEIIESCTBA B Ta3000pa3HOM COCTOSIHMH Ha
OCHOBaHUU ypaBHEHUS COCTOSIHHSI MJICATBHOTO Ta3a.

OmnpeneneHne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH

U MPOUCXOIAIUX TporeccoB 1o rpadukam 3apucumoct p (T), V (T), p
(V).

OkcnepumenTanbHoe uccienoBanue 3asucumoctu p (T), V (T), p (V).
[IpencraBnerne B BUAe TpaduKOB H30XOPHOrO, H300apHOTO U
H30TEPMUUYECKOTO MPOIIECCOB.

Brrunciienne cpegHell KHHETUYECKON YHEPTUU TEIIIOBOTO IBUKEHUS
MOJIEKYJI [10 M3BECTHOM TeMIepaType BellecTBa.

BrickaspiBaHue THITOTE3 /ISl OOBSICHEHUS HAOIIOJaeMbIX SBIICHUH.
VYka3zaHue rpaHul] TPUMEHUMOCTH MOJENU «UACANbHBIM Ta3» U 3aKOHOB
MKT

OcHogvl
MepMOOUHAMUKU

H3mepenne Koau4ecTBa TEIUIOTHI B IIpoLeccax TEIUIONEpeauH.

Pacuer koinuecTBa TEMIOTHI, HEOOXOAUMOTIO AJIsl OCYILIECTBICHUS
3aJJaHHOTO IIpoliecca ¢ Terulonepenaded. Pacuer n3MeHeHUsT BHYTpEHHEH
SHEpruM Tej, paboThl M MEpPEeAAaHHOIO KOJMYECTBA TEIUIOTHI C
MCII0JIb30BaHUEM TIEPBOT0 3aKOHA TEPMOJIUHAMUKH.

Pacuer paboThl, cOBEpIIEHHOM T'a30M, 1O rpaduky 3aBucuMocTH p (V).
Beruucnenue paboThl ra3a, COBEPIICHHON NMPH W3MEHEHMU COCTOSHUS IO
3amMkHyTOMY TTKITy. Beraucnenue KIIJ mpu coBepiennn razom paboTsl B
npoleccax HW3MEHEHHsI COCTOSIHMSA MO 3aMKHyToMy IUKiIy. OObsicHeHHe
MPUHILIMIIOB JIEUCTBUS TEIUIOBBIX MAalluH. JleMoHcTpauust poiau QU3MKU B
CO3IaHMH U COBEPIICHCTBOBAHNH TETUIOBBIX JABUTATENIEH.

W3noxxeHne CyTH OHKOJIOTMYECKHUX MpodieM, OO0YCIOBIEHHBIX pPabOTOM
TEIUIOBBIX JBUTATENIEH U MIPEIIOKEHUE IYTH UX PELICHUS.

VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKH.

YMeHue BeCTH AMAJIOT, BBICIYIIMBATh MHEHUE OIIIOHEHTA, y4aCTBOBATh B
JTUCKYCCHH, OTKPBITO BBIpaXKaTh U OTCTAUBATh CBOIO TOUKY 3PEHMUS.
VYkazaHue y4eOHbBIX AMCHUIUIMH, MPU H3YYEHUH KOTOPBIX HCIIOJB3YIOT
yaeOHbIi MaTepran «OCHOBBI TEPMOIUHAMKI

Ceoticmea napos,
HCUOKO-
cmeti, meepovix mei

N3mepenne BIa)KHOCTH BO3yXa.
Pacuet xonu4ecTBa TEIIOTHI, HEOOXOIUMOTO JJIsSI OCYIIECTBICHUS
rpoliecca nepexo/ia BEeIecTBa U3 OJTHOTO arperaTHOTO COCTOSIHUS B

JpyToe.
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OKCIEpUMEHTAIBHOE MCCIIEI0BAHUE TEILIOBBIX CBOKWCTB BELIECTBA.
[TpuBeneHre NpUMEpPOB KaWJLISIPHBIX SBJIEHUH B OBITY, IPUPO/IE,
TEXHHUKE.

HccenenoBanue MEXaHMYECKUX CBOMCTB TBEPABbIX Tell. [Ipumenenue
¢u3nyeckux  HOHATHM M 3aKOHOB B y4yeOHOM  marepuaie
po(ecCHOHAIBHOIO XapaKTepa.

Hcnonb3oBanue MHTepHeTa U1 IoMcKa MHPOPMAIUK 0 pa3paboTKax

Y IPUMEHEHUSIX COBPEMEHHBIX TBEPAbIX M aMOP(HBIX MaTEpPHUAIOB

Inexmpocmamuka

Brruncnenue cui B3auMOAEHCTBHS TOUYEYHBIX dJICKTPUUECKUX 3apsI0B.
Belunciienre HanpssKeHHOCTH YJIEKTPUYECKOTO T10JI OAHOTO U He-
CKOJIBKMX TOYEYHBIX JJIEKTPUYECKHUX 3apsANoB. BbrumcieHue noreHunuana
ANIEKTPUYECKOTO II0JII OAHOTO M HECKOJIBKUX TOYEYHBIX 3JIEKTPUYECKHUX
3apsanoB. M3MepeHre pa3HOCTH NTOTEHIIUAJIOB.

W3mepenne 3Hepruu 3JIEKTPUYECKOTO OIS 3apsSKEHHOTO KOHJEHCATOopa.
Brruncnenue 3Hepruu 3JIeKTpUYECKOro Mol 3apsHKEHHOIO KOHIEHCAaTopa.
Pa3paboTrka miaHa U BO3MOXKHOH CXeMbl JEHCTBHM 3KCIIEPUMEHTAIBLHOTO
ONpEACIICHUsI  IEKTPOEMKOCTH KOHJEHCATOpa U AUDJIEKTPUYECKON
IIPOHUIIAEMOCTH BEILIECTBA.

ITpoBenenue CPaBHUTEIIBHOTO aHaJn3a IPaBUTALlHOHHOIO U
AJIEKTPOCTATHYECKOTO MOJIEH

Tlocmosnnwvit mox

M3mepenne MOIIHOCTH 3JeKTprudeckoro Toka. Msmepenue 31C u
BHYTPEHHETO COIIPOTUBIIEHUS UICTOYHHUKA TOKA.

Beimonnenne pacdyeToB cuibl TOKA M HaNpsDKEHUH Ha  ydacTKax
aneKkTpudeckux uemnei. O0bsICHEHNE Ha TPUMEPE IEKTPUUECKON

nent ¢ AByms ucrouyHukamu toka (31C), B kakoM citydae UICTOUHUK
AIIEKTPUYECKON SHEPruu paboTaeT B peKMME T'eHepaTopa, a B KAKOM — B
peKuMe MoTpeOuTes.

Onpenenenue  TeMmreparypsl  HUTH  HakanuBaHus.  V3mepenue
IIEKTPUYECKOTO 3apsAa JIEKTPOHA.

CHsiTHE BOJIbTaMIIEPHON XapaKTEPUCTUKH TMO/1A.

IIpoBeneHNE CpaBHUTEIBHOIO aHalW3a IOJYNPOBOJHUKOBBIX IHOAOB M
TPHOJIOB.

Hcnonb3oBanue MHTepHeTa ans moucka MHGOpMALMU O MEPCHEKTUBAX
pa3BUTHSA MOJYTIPOBOIHUKOBOI TEXHUKHU.

VYcraHOBKa MPUYUHHO-CIEICTBEHHBIX CBsizeil OObACHEHHE NPUPOIbI
NIEKTPUUYECKOIO0 TOKA B METAaJUIaX, JIEKTPOJIMTaxX, ra3ax, BaKyyMe H
MIOJIYTIPOBOJHUKAX

[IprMeHeHue AIeKTpoIIn3a B TEXHUKE

ITpoBeneHne cpaBHUTENBHOIO aHAJIN3a HECAMOCTOSTENIBHOTO U
CaMOCTOSITEJIBHOTO I'a30BbIX Pa3psoB

Macnummnuvie senenus

WN3mepenne  MHAYKIMM  MAarHUTHOrO  IoJyil.  Belumciienue  cui,
JENCTBYIOIIMX HA MPOBOJAHHUK C TOKOM B MATHUTHOM TOJIE.

Brruncnenue cui, JENCTBYIOIINX Ha dJIEKTPUUECKUN 3aps, IBUKYLIUICS B
MarHuTHOM TIOJIE.

HccnenoBanue sBJIEHUN 3JIEKTPOMArHUTHON MHAYKIIMH, CAMOUHYKIIMH.
Beruncnenne 3Heprum MarHuTHOTO MOJIS.

OOBsicHEeHHMEe PUHIIHUIA ASHCTBHS SJIEKTPOIBUTATEIS.

OOBsicCHEHHE IPUHIMIIA ASHCTBHS FeHepaTopa IEKTPUYECKOI0 TOKa

U 3JEKTPOU3MEPHUTEIbHBIX MPUOOpOoB. OObACHEHHE MPUHIUNA ACHCTBUSL
Macc-crekTporpada, yckopuTenei 3apsKeHHbIX YaCTHIL.

OObsiCHEHME pPOJIM MarHUTHOIO TONS 3eMJIM B JKU3HU PACTCHUH,
KMBOTHBIX, YEJIOBEKA.
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[IpuBeneHre NPUMEPOB MPAKTUIECKOTO PUMEHEHHS N3YUCHHBIX SIBICHUH,
3aKOHOB, IPUOOPOB, YCTPOMCTB.

[IpoBefeHHEe CPaBHUTEIBHOTO aHaJIM3a CBOHCTB 3JICKTPOCTATHYECKOIO,
MarHUTHOTO ¥ BUXPEBOTO AJICKTPHUCCKUX MOJICH.

OObBsicCHEHHE Ha IPUMEPE MarHUTHBIX SBJICHUH, IOYEeMY DHU3UKY

MOKHO PaCCMATPpHUBATh KaK MCTAAUCHUILINHY

Mexanuueckue
Koneba-
HUs

HccnenoBaHue 3aBUCUMOCTH N1€PHO/A KOJIEOAHNH MaTeMaTHYECKOTIo
MasiTHUKA OT €r0 JUTMHBI, MAaCChl M aMIUTUTY/bl KOJIeOaHui.

HccnenoBaHue 3aBUCUMOCTH Iepuoja KojeOaHWM rpy3a Ha MpYXHHE OT
€ro MaccChl U JKECTKOCTH IIPYKMHBI. Bbunciienue nepuoaa

KoJIeOaHUI MaTeMaTHYeCKOro MasiTHUKA [0 U3BECTHOMY 3HAYEHUIO

ero JUIMHBL. Beruncnenue nepruoa kojaebaHuil rpy3a Ha Ipy>KUHE 110
W3BECTHBIM 3HAYEHUSAM €r0 MacChl ¥ )KECTKOCTH MPY>KUHBI.

BbipaboTka HaBBIKOB BOCIPHHHMMATh, aHAJIM3UPOBaTh, NepepadaTbiBaTh U
HpebsBIATh UHOOPMAIMIO B COOTBETCTBUU C [TOCTABIEHHBIMU 331a4aMHU.
[IpuBeneHne MNpPUMEPOB aBTOKOJIEOATENbHBIX MEXAHUYECKHX CHUCTEM.
ITpoBenenue kiaccudukanuu KoaedbaHui

Ynpyeue eonnvi

W3mepeHnue JUIMHBI 3BYKOBOI BOJIHBI IO pe3yJibTaTaM HaOIH0ACHUM
UHTEpPEPEHIMH 3BYKOBBIX BOJIH.

HaGnronenne u oObsicHeHWe siBIeHMH HHTepdepeHunn u audpaxmun
MEXAHUYECKUX BOJIH.

[IpencraBnenne obmacTeil MPUMEHEHHUST YIbTPa3ByKa M MEPCIEKTUBBI €T0
UCIIOJIb30BAaHUS B Pa3IMYHBIX 001aCTAX HAYKU, TEXHUKH,

B MEIMIIMHE.

W3noxeHne CyTH SKOJIOTMYECKUX MpoOjeM, CBA3aHHBIX C BO3ICHCTBUEM
3BYKOBBIX BOJIH Ha OPTaHHU3M UYeJIOBEKa

Dnekmpomaznummobie
KonebaHus

HaGnronenue ociiyuiorpaMM rapMOHUYECKUX KOJIeOaHUH CHITBI

TOKa B IIETH.

W3mepeHne aJIEeKTPOEMKOCTH KOHJEHcaTopa. M3MepeHne MHAYKTUBHOCTD
KaTYILKH.

HccnenoBanue sSBICHMS IEKTPUYECKOTO PE30HAHCA B MOCIEI0BATEIBHON
LEMH.

ITpoBenenue aHaJIOTUN MEXIY bu3nyecKkuMu BEJIMYHMHAMU,
XapaKTEepU3YIOIINMHU MEXaHUYECKYIO u IJEKTPOMArHUTHYIO
KoJsieOaTebHbIe CUCTEMBI.

Pacyer 3HaueHU CUIIbI TOKA M HANIPSKEHUSI HA AJIEMEHTaX Lenu
IIEPEMEHHOT0 TOKA.

HccnenoBanne npuHuuna naeicTBus TpaHcdopmaropa. HccnenoBanue
IIPUHILINIIA AEWCTBHSI T€HEPATOpa IIEPEMEHHOIO TOKA.

Hcnonw3oBanue MHTepHeTa ans moucka MHQOPMALMM O COBPEMEHHBIX
croco0ax nepeaayu JIeKTPOIHEPTHH

Qﬂekmpomaeﬁumﬁble
6OJIHbl

OcymiecTBieHue paguonepeaadyu u paauonpuema. Mccienopanue

CBOICTB 2JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3BuTHEe LEHHOCTHOTO OTHOILIEHUS K HM3y4yaeMbIM Ha Yypokax (HU3HKH
00BEKTaM U 0CBaMBaeMbIM BHUIaM JesTenbHOCTH. OObSICHEHNE
NPUHIANNAIBHOTO pPa3IMyusd IIPUPOILI YIPYIUX U JJIEKTPOMArHUTHBIX
BOJMIH. M3mokeHWe CYTH DKOJIOTMYECKUX MpoOJeM, CBS3aHHBIX C
AIIEKTPOMArHUTHBIMU KOJI€0aHUSMU U BOJHAMHU.

OObsicCHEeHHE  pONMM  AJIEKTPOMArHUTHBIX ~ BOJH B COBPEMEHHBIX
HcciaenoBanugx BeenenHon

Ilpupooa ceema

[TpuMeHeHMEe Ha MPAKTUKE 3aKOHOB OTPAXKEHUS M MIPETOMIICHUS
CBETa IIPU PELICHUH 33/1a4.
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OrnpesiesieHne CIEKTPAIBHBIX TPAHUIl YYBCTBUTEIBHOCTH YEJIOBEYECKOTO
riasa.

YMeHHe CTpOUTh H300paKEHUS MPEAMETOB, 1aBaCMbIC THH3AMH.

Pacder paccTosiHUS OT THH3BI JO U300paXKEHHSI IPEAMETA.

PacueT onTudeckoil CHIIBI TUH3EI.

W3mepenne pOKyCHOTO pACCTOSIHUS JTMH3BI.

Hcnbitanue Moeneit MUKpOCKOIIA U TEJIeCKOoma

Bonnosvie ceoticmesa
ceemada

HabGnronenue siBneHust uHTEp(HEPEHIUH 3IEKTPOMATHUTHBIX BOJIH.
HaGmonenue saBnenus: Tudpakiuy 3JIeKTPOMarHUTHBIX BOJTH.
HaGnronenue siBIeHUs MOJISPU3ALNN dJIEKTPOMArHUTHBIX BOJIH.
N3mepenne UIMHBI CBETOBOM BOJIHBI 110 PE3YJIbTaTaM HAOIIOICHHS
saBneHus wuHTepdepeHuuu. HalOmonenue sBIeHHS TUPPAKLIUU CBETA.
HaGumtonenue sBieHus monsipu3anuy 1 auctepcun csera. [louck

Pa3IMYMiA U CXOJCTBA MEXITY TU(PPAKIUOHHBIM U TUCTIEPCHOHHBIM
CIIEKTPaMH.

[TpuBeneHNEe MPUMEPOB MOSBICHUS B IPUPOJIE M UCTIOIH30BAHUS B
TEXHHKE SBJICHUH HHTEep(EpeHINH, TU(PaKINHI, TOISPU3ALNN 1
mucriepcud  cBera.  IlepeuncieHne  MeTOJOB — TIO3HAHUS, KOTOPBIE
MCIIOJIb30BAHBI IPU M3YYCHHUHU YKA3aHHBIX SIBICHUN

Keanmoesas onmuka

Habmonenue goroanekrpuieckoro d¢dexra. OObSICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAaHTOBBIX NPEICTABICHHH.

Pacuer makcMMaIbHOM KUHETUYECKON YHEPTUU MIEKTPOHOB IIPU
doToanekTpuueckoM 3 dexre.

Omnpenenenue paboOThl BBIXOAA AIEKTPOHA 110 TpaduKy 3aBUCUMOCTH
MaKCHUMaJIbHOH KHHETHYECKOW SHEPruM (POTOIEKTPOHOB OT YaACTOTHI
cBeta. M3mepenne paboThl BBIX0/1a 3JIEKTPOHA.

[Tepeuncnenne mnpuOOPOB  YCTAaHOBKM, B  KOTOPBIX IPHUMEHsETCA
0e3uHepIMOHHOCTh PoTodddexTa.

OO0BsicCHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyajl3Ma CBOMCTB ()OTOHOB.
OObsicHEHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (DU3UKHU
HaGnronate dporosnexTpudeckuit 3pQexr.

OO0BsacHATH 3aKkoHBI CTOJIETOBA M TAaBJIICHUE CBETA HA OCHOBE KBAHTOBBIX
IIPEJCTaBICHUI

Duszuxa amoma

Brruncnenue JJIMHBI BOJIHBI 1€ BpOﬁJ'ISI HJacTULbl C U3BECCTHBIM 3HAYCHHUEM
umnynscaHabmoienue nuHeRvyaThIX CleKTPOB.

Pacuet yacToTHI U AJIWHBI BOJIHBI UCITYCKA€MOTI'0 CBETA IIPU IMIEPEX0C
aToma BOJIOPO/Ia U3 OJHOTO CTAIMOHAPHOI'O COCTOSIHUS B APYTOE.
OO0BsicHEeHHE TPOUCXOXKICHUS JIMHEHYATOrO0 CIIEKTpa aroMa BOJOpOAa H
pa3Iuyus TMHENYATHIX CIIEKTPOB Pa3JIMYHBIX ra30B.

UccnenoBanue muHEMYaToro CuekTpa.

Hccnenoanue npuHIUIA paboThl TIOMUHECIICHTHOM JIaMIIBL.

Ha6nronenue u o0bsACHEHHE IPUHIINTIA IEHCTBHSI Jla3epa.

[IpuBeneHre mpuMEpPOB UCTIOIB30BAHMS JIa3€Pa B COBPEMEHHOM

HAaYK€ U TCXHUKCE.

Hcnons3oBanue MHTepHeTa sl moMcka MHQPOpPMAIMM O TMEPCHEKTUBAX
MIPUMEHEHHUS Jlazepa

Qusuka  amomHo2o
a0pa

[IpencraBieHue o xapakTepe YeThIpEX TUIOB (DyHIaMEHTATbHbIX
B3aMMOJICHCTBHI 3JIeMEHTApHBIX YAaCTHUI] B BUI€ TaOIUIIbI

HaGnronenue TpexkoB anbda-yactull B kamepe BuiabcoHa.
PeructpupoBanue sa1epHbIX U3TyYEHUN ¢ MOMOIIBIO cueTyrka [ eirepa.
Pacuer sHEprum cBs3U aTOMHBIX SIED.

Omnpenenenue 3apsja U MacCOBOTO YKCIIa aTOMHOTO s/Ipa, BOSHUKAIOLIETO

20




B PE3yJIbTaTe PaJlMOAKTUBHOIO pacnaja.

Brrancnenue sHepruu, 0CBOOOXKTAIOIICHCS IPH PAHOAKTHBHOM

pacmaze.

Omnpenenenue NpoayKTOB AIEPHON PEAKIIUHU.

Beruucnenue sHepruu, ocBoOOKAAIOMIEHCS IPU AEPHBIX PEAKIHIX.
[ToHnMaHue TPEUMYIIECTB U HEJOCTATKOB UCIOJIB30BAHUS aTOMHOM
SHEPIUU U HOHU3UPYIOUINX U3JIy4YE€HHUH B IPOMBIIIICHHOCTH, MEIULIIHE.
W3n0xeHne CyTH 3KOJIOTMYECKHX MPoOJeM, CBA3aHHBIX C OMOJIOTHYECKUM
JIeCTBUEM paInOaKTUBHBIX U3ITY4YEHUH.

[TpoBenenue kmaccuukanuy 3IEMEHTAPHBIX YACTUI MO MX (PU3HUYECKUM
XapakTepucTHKam (Macce, 3aps1y, BPEMEHH KU3HU, COIUHY U T. [1.).
[ToHnMaHue EHHOCTEH HAYYHOTO MTO3HAHUS MUpPA HE BOOOIIE /ISt
YeJI0BEYECTBA B LIEJIOM, a Ul KaXJI0ro 00y4arolerocst JMYHO, LIEHHOCTEH
OBJIQJICHUS METOJOM HAy4YHOTO MO3HAHWS JUIA JIOCTHIKCHHUS ycIlieXa B
J1r000M BHJIE MPAKTUYECKOM JesITeIbHOCTH

Cmpoenue u
pazeumue
Bcenennoi

Hab6nronenue 3a 3Be3namu, JIyHOM U TlaHETaMU B TEIECKOII.

HabmroieHne coHEeUHbIX MATEH C MTOMOIIBIO TEJIECKOIa U COTHEYHO-

r'o 9KpaHa.

Hcnonw3oBanue MHTepHeTa Uisi MOMCKAa H300paKEHUH KOCMHUYECKUX
00beKTOB ¥ HHPOPMAIIH 00 X OCOOCHHOCTAX

OOcyxneHre  BO3MOXHBIX  CIIEHapuUeB  JBOJIOUMU  BceneHHOi.
Hcnonp3oBanne MHTepHETa A MOWCKA COBPEMEHHOW HWH(OPMALUHU O
pazButun Bcenennoil. Onenka uH(OpPMAalLUKM C TO3UIMH €€ CBOWMCTB:
JIOCTOBEPHOCTH, 0ObEKTUBHOCTH, IMOJTHOTHI, aKTYaJIbHOCTH U T. 1.

Deonroyus 36e30.
T'uno-

me3a
NPOUCXOHCOEHUS
Conneunoti cucmemul

Brrancnenue sHepruu, 0CBOOOKAAIOMIEHCS TIPU TEPMOSICPHBIX pe-
aKIUSX.

dopMmyIHpoBKa MPOOIeM TEPMOSIECPHON YJHEPTETUKH.

OO0BAcHEHHE BIMIHUS COJTHEYHON aKTUBHOCTH Ha 3€MITIO.

[lonuMaHue poiM KOCMHMYECKHX MCCIEIOBAHWWA, HUX HAyYHOTO U
9KOHOMHMYECKOT'O 3HAYEHHUSI.

OO6cyx/1eHre COBPEMEHHBIX THIIOTE3 0 MpoucxoxaeHnu COoMHEUHOM
CUCTEMBI

OcHoegbl
CheuuaibHou
meopuu
OMHOCUMENbHOCHU

OO0BsicHEeHHEe 3HAYMMOCTH OlbITa MalikeabcoHa-Mopnu

DopmMyJIMPOBAHUE TTOCTYJIATOB

OO0mbsacHeHue >pdexTa 3aMeasIeHnst BpeMeHU PacueT sHepruu noxos,
UMITYJIbCA, SHEPTUU CBOOOIHON YaCTULIBI

BbipaboTka HaBBIKOB BOCIPUMHHMATH, aHAJIM3UPOBATh, IMepepadbaThiBaTh U
PeIbSABIATH HHPOPMAIMIO B COOTBETCTBHH C MOCTABJICHHBIMHU 33/la4aMU

3akonvl mexanuxku
Hviomona

OOBsicHEHHE JEMOHCTPALMOHHBIX SKCIIEPUMEHTOB, MOATBEPKIAOIINX
3aKOH MHEPLUU

N3mepenune macchl Tena

N3mepenne critbl B3aMMOIEHCTBUS TeEI

Boruncnenue 3Ha4eHUs CUIT 110 U3BECTHBIM 3HAUEHUSIM Macc
B3aUMOJICVCTBYIOIIMX TEI U UX YCKOPEHUI

Brruncnenue 3HaueHus1 yCKOPEHUH TeJl 10 U3BECTHBIM 3HAUYEHUSAM
JIEUCTBYIOIIUX CHJI U Macc Tel

CpaBHeHue cUiIbl JEUCTBUSA U IPOTUBOAECTBUS [IpuMeHeHune 3aKkoHa
BCEMHUPHOI'O TATOTEHUS IIPHU pacyeTax CHII U YCKOPEHUU
B3aUMOJICUCTBYIOLIUX TEI

CpaBHeHME YCKOpEHHUs CBOOOTHOTO MajieHus Ha rianerax ConHeuHon
CUCTEMBI

Brinenenue B TekcTe yaueOHMKA OCHOBHBIX KaTErOpUid Hay4YHOH
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\ nHpopmaruu

IIpumepHbie TeMbl pedepaToB (JOKJIAA0B), HHAUBUAYAJbHbIX POEKTOB
* Anexcanap I'puropseBud CToeTOB — PyCCKUN (DUBHK.
» Anekcanap CrenanoBud [lormoB — pycckuii y4eHbIN, H300peTaTesb paauro.
* AnbTEepHAaTHUBHAS YHEPTETHKA.
* AKyCTHYECKHE CBOMCTBA MOIYITPOBOIHUKOB.
* Ansipe Mapu Amiiep — OCHOBOIIOJIOKHUK 3JIEKTPOIMHAMUKH.
* ACUHXPOHHBII IBUTATEIb.
* Actepouipl.
* ACTpOHOMHUS HAIIUX JTHEH.
* AtomHas ¢usuka. M3oromsl. [lpumeHeHne paanoakTHBHBIX H30TOTMOB.
* beCKOHTaKTHBIE METO/bl KOHTPOJISI TEMIIEPATYPBI.
* bunossipHbIe TPAH3UCTOPHI.
* bopuc Cemenosuu SIko0u — Gu3MK U U300peTaTENb.
* Benmuaiimme oTKpbITHS (PU3HKH.
* Buspl snekTpruuecKkux pa3paaoB. DIEKTpUUYECKUE pa3psabl Ha CIy>KOe ueloBeKa.
* Briusinue nedexToB Ha (hpu3nyYecKre CBOMCTBA KPUCTAILIOB.
* Bcenennast u TeMHas MaTtepusi.
* ["anuneo ['anmnelt — oCHOBATENIb TOYHOT'O €CTECTBO3HAHUS.
* ['onorpadus u ee npuMeHeHue
JIBrKeHHe Tena NepeMEHHON MacCHhl.
* JIludpakius B HaIICH KU3HH.
* Kunkue kpucTaibl.
* 3akonbl Kupxroda ans anexTpudeckoil nemu.
* 3aKOHBI COXPaHEHMsI B MEXAHUKE.
* 3HaueHue oTKpbITHiL ["anumnes.
* Urops BacunseBuu KypuaroB — ¢u3uk, opraHu3aTop aTOMHOM HayKu ¥ TEXHUKU.
* Ncaak HproTOH — co3arenb Kiaccudeckoi (pu3mKu.
* lcnonb30BaHue JIEKTPOIHEPTUH B TPAHCIIOPTE.
» Knaccudukarnus u xapakTepUCTHKHU dJIEMEHTAPHBIX YaCTHIL.
* KOHCTpYKIIMOHHAs IPOYHOCTh MAaTeprasa 1 €€ CBsA3b CO CTPYKTYpPOIl.
* KoHCTpyKIIMS ¥ BUBI JTa3€POB.
* Kpuonnexkrponuka (MUKpO3JIEKTPOHUKA U XOJIOJ).
* JIazepHbIE TEXHOJIOTUH U UX UCIIOJIB30BaHUE.
* Jleonapo na Bunun — y4eHslif u u300peTaTeb.
* MaruuTHble 3MepeHust (IPUHLIUIIBI TOCTPOEHUS MPUOOPOB, CIIOCOOBI U3MEPEHUS
MarHUTHOTO NTOTOKA, MATHUTHON MHIYKIUN).
* Maiikn @apajeit — co3matensb ydeHUs 00 dJIeKTPOMarHUTHOM IIOJI€.
* Makc [Inank.
* MeToa MEeYeHbIX aTOMOB.
* MeTozp! HAOMIOIEHHS U PETUCTPALIMHU PAJANOAKTUBHBIX U3Ty4€HUH U YaCTHIL.
* MeTob1 onpeesieHns INIOTHOCTH.
* Muxaun BacunbeBnd JIOMOHOCOB — yUY€HBIN SHIIUKIIONENCT.
* Monaenu atoma. OneiT Pezepdopaa.
* MonekynspHO-KHHETHYECKAasl TEOpUs NIECAIBHBIX a30B.
* MonHusa — ra3oBbli pa3psj B IPUPOIHBIX YCIOBUSAX.
* HaHoTexHOMOTHSI — MEXAUCIUILTUHAPHAS 0071acTh (PyHAaMEHTaTHHON U TIPUKIIAT -
HOM HAYKH M TEXHUKH.
* Huxona Tecna: )xu3Hb 1 HeOObIYalHBIC OTKPBITHSI.
* Hukomait KonepHuk — co3aaTenb reIMOLEHTPUYECKONM CUCTEMBI MUPA.
* Hunbe bop — oauu u3 coznateneit coBpeMeHHON GpU3HUKH.
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* Hykneocunres Bo BeeneHHoi.
* O0bsscHeHue GOTOCHHTE3a C TOYKU 3PCHUS (PU3HUKH.
* OnTHYECKHUE SIBIICHUS B IPUPO/IE.

* OTKpBITHE U TPUMEHEHHE BHICOKOTEMIIEPATYPHOU CBEPXIPOBOIUMOCTH.

* [IepeMeHHBIN 2TIEKTPUYECKUNA TOK U €r0 IIPUMEHEHHE.

* [ImazmMa — 4eTBepTOE COCTOSHUE BEILIECTBA.

* [Inanersl CoNHEYHOU CUCTEMBI.

* [TonynpoBOAHUKOBBIE JATYUKU TEMIIEPATYPBHI.

* [IpuMeHEeHNE )KUAKUX KPUCTAILIIOB B IIPOMBIIUIEHHOCTH.
* [Ipumenenue A1epHbIX pEaKTOPOB.

* [Ipupona peppomarneTusma.

® HpO6J'I€MBI 9KOJIOTHH, CBA3aHHBIC C UCIIOJIb30BaAHNEM TCIIJIOBBIX MAlllH.

* [IpousBoacTBO, Epeaaya U UCIONb30BAHUE IIEKTPOIHEPIHH.
* [Ipoucxoxaenue CoHEUHON CUCTEMBI.

* [Ipe30nnexTprudeckuii 3PPeKT ero NpuMeHeHue.

* PaszButue cpencTs cBs3u U paguo.

* PeakTuBHBIEC JBUTATEIN U OCHOBBI pa0OTHI TEMJIOBOW MAIIUHBI.
* PenuktoBo€E U3iydeHue.

* PentrenoBckue nyuu. Mcropus otkpertus. IIpumenenue.

* Poxzaenue u 3Bosonus 3Be31.

* Ponp K.O.1{n01KOBCKOrO B pa3BUTUU KOCMOHABTHUKHU.

» CBeT — 2JIEKTPOMAarHUTHAasl BOJIHA.

* Cepreii [IaBnoBuu KoposieB — KOHCTPYKTOp M OPraHu3aTop MPOU3BOJICTBA PAKETHO-

KOCMHUYECKON TEXHUKH.

 Cuuibl TpeHusl.

* CoBpeMeHHas CIIyTHUKOBAs CBSA3b.

» CoBpeMeHHas ¢u3nyeckas KapTHHa MUpa.

* COBpEMEHHBIE CPEJICTBA CBA3H.

* ConHIIE — MCTOYHUK JKU3HU Ha 3eMIIe.

* Tpanchopmatopsl.

* YpTpa3BykK ([10JIy4€HHE, CBOMCTBA, IPUMEHEHHUE).

* YrpaBiisieMblli TEPMOSIACPHBIN CUHTES.

* YCKOpUTEIH 3apSKEHHBIX YaCTHII.

» du3nKa U My3bIKa.

» dusnueckue cBoWcTBa aTMOCc(hephl.

* OOTORIIEMEHTBI.

» ®otoapdext. [Ipumenenue spnenus pororddexra.

» Xanc Kpuctnan Opcres; — OCHOBOIIOJIOKHUK JIEKTPOMarHeTusma.
* YepHbI€ OBIPHI.

* [IIxana 31eKTPOMarHUTHBIX BOJIH.

* DKoJIorHYecKre IpoOsIeMbl U BOZMOXKHBIE ITYTH UX PEIICHUSI.

* DJIEKTPOHHAsI IPOBOIUMOCTb METAIIIIOB. CBEPXIIPOBOAUMOCTD.
* Ommuii XpuctuanoBud JleHn — pycckuii pusuk
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