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HHOACHUTEJIBHAA 3AIIUCKA

Pabouast mporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmero oopa3oBaHus,
MPEIBSBISEMBIX K CTPYKTYPE, COJIEPKAHHUIO U Pe3yIbTaTaM OCBOCHUS yueOHOM qucuuiuinabl Pusnka,
B COOTBETCTBUU ¢ PeKOMEHIAIMsIMU 110 OpTaHU3aIMK MOJIYYSHHs CPEIHEro o0mero oopa3oBaHus B
npeenax OCBOCHHS 00pa3oBaTEIbHBIX MPOTPAMM CPEIHEr0 Mpo(eCCHOHAIBLHOIO 00pa3oBaHMs HA
0a3e OCHOBHOrO 0OIIEro oOpa3oBaHHUS C YYETOM TpPEOOBaHHUH (QenepaabHbIX TOCYIapCTBEHHBIX
00pa3oBaTEeNbHBIX CTAHAAPTOB M TOJIYy4aeMOW TNpPo(PeccCHd WIM CHEHHATbHOCTH CPEIHEro
npodeccuoHambHOr0 00pa3oBaHus (muchkMo JlemapraMeHTa rocynapcTBEHHOW MOJIUTHKH B cdepe
moAroToBku pabouunx kazapos u JI1O Munoopuayku Poccuu ot 17.03.2015 Ne06-259).

ConepkaHue MporpaMMbl Y4eOHOH AMCHUIUIMHBI «®DH3MKa» HANpPaBICHO Ha JIOCTHXKEHHE
CHEAYIOUIMX LeJIeH:

* OCBOCHHE 3HaHUH 0 pyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX W MPUHIIUIIAX, JIKAIIHX B OCHOBE
COBpPEMEHHOW (u3nyeckoi KapTUHBI MHUpa; HauOojiee BAXKHBIX OTKPBITHSAX B OO0JAacTH (PU3HKH,
OKa3aBIIUX OINpEACIIONIee BIMSHUE Ha PAa3BUTHE TEXHUKH W TEXHOJOTHH, METOJaX HAay4YHOTO
MIO3HAHUS TIPUPOIBI;

* OBJIQJICHUE YMCHHSMHU IMPOBOJMUTH HAOJIOJICHHS, TUIAHUPOBATH M BBIMOJHATH JKCICPHUMEHTHI,
BBIJIBUTaTh THUIOTE3bl M CTPOUTH MOJENHM, HPUMEHSTH IOJydeHHbIE 3HAaHUS N0 (usuke amIs
00BSICHEHUS] pa3HOOOPA3HBIX (PM3MUECKUX SBJICHUN M CBOIMCTB BEIIECTB; MPAKTUYCCKH UCIOIb30BATh
¢bu3nveckne 3HaHMsI;, OIICHUBATh IOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(POPMALINY;

* pa3BUTHE IO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX U TBOPYECKHUX CHOCOOHOCTEH B
nporecce MpuoOpeTeHusl 3HaHUM M YMEHHU 10 (PU3UKE C UCIOIB30BAHUEM PA3JIHMYHBIX UCTOYHUKOB
nHGPOPMAIIMU U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH;

* BOCNHTaHHE YOESKICHHOCTH B BO3MOXXKHOCTH TIO3HAHUS 3aKOHOB IPHPOJBI, HCIIOJIB30BAaHUS
NOCTIDKEHUH (u3MKK Ha Onaro pa3BUTHS  YEIOBEYECKOM I[MBUJIM3AIMU; HEOOXOAMMOCTHU
COTPY/ZIHUYECTBA B MPOIECCE COBMECTHOTO BBINIOJIHEHHUS 3a/1a4, YBaXHUTEIBHOTO OTHOLICHHS K
MHEHHIO OMNIOHEHTA MPH OOCYKICHUU MPOOJIEM €CTECTBEHHO-HAYYHOTO COJICP)KaHMs; TOTOBHOCTH K
MOPAJIbHO-ITHYECKOW OILIEHKE HCIIOJIb30BAHMs HAYYHBIX JOCTHIKEHHIA, YyBCTBa OTBETCTBEHHOCTH 32
3alIUTY OKPYXKAIOIIECH CpPeIIbl;

* WCHOJB30BaHWE NPUOOPETEHHBIX 3HAHWKW W YMEHHH [UIS pEIIeHUS TPAKTHYeCKUX 33134
MOBCEJTHEBHON  JKM3HM, oOecredeHus Oe30MacHOCTH COOCTBEHHOW KHM3HHM, pPallMOHAJIBHOTO
MIPUPOJIOTIONB30BAHUS W OXPAaHbl OKPYXKArOIIEHCpeabl, ¥ BO3MOXKHOCTh TMPHMEHEHHs 3HAHWW TpU
pelleHNH 3a1a4, BO3HUKAIOIIUX B MOCIEAYIOLIeH MpohecCHOHAIbHON AESITENbHOCTH.

B mporpamMmy BKIIOYEHO COJEp)KaHWE, HalpaBleHHOE Ha (QOPMHpPOBAHWE Yy CTYJICHTOB
KOMIIETEHIINH, He0OX0auMbIX J1Jis1 kKauyecTBeHHOro ocBoeHus OITOIT CITO Ha 6a3e 0CHOBHOIO OOIIEro
o0pa3oBaHMsl C TOJIYYEHHEM CpemHero oOmero o0pa3oBaHWS; TPOTPAMMBI  MOJITOTOBKH
KBATU(UIPOBAHHBIX pabounx, cayxaiux ([TIIKPC).

[IporpamMma y4eOHON aucHuIUIMHBL «®PuU3MKa» SBISETCS OCHOBOM Juid pa3paboTKH paboumx
nporpaMM, B KOTOpPbIX HpodeccuoHanbHble 00pa3oBaTeNbHbIE OPraHU3ALUHU, PeATU3YIOLIHe
00pa3oBaTeNbHYIO POrpaMMy cpeaHero ooimiero oopazoBanus B npeaenax ocsoenust OINOIT CITO na
06a3ze OCHOBHOro oOmiero oOpa3oBaHUs, YTOUHSIOT coOJAep)KaHMe y4yeOHOro Marepuana,
MOCTIEIOBATEIbHOCTh €r0 HW3YUYeHHsI, pachpeiesieHne Y4YeOHBIX 4YacoB, TeMaTuKy pedeparos,
WH/MBUYAIBHBIX TPOEKTOB, BUABI CAMOCTOSATENBHBIX paboT, Y4YMTHIBas CHEHM(UKY Nporpamm
MOJITOTOBKH ~ KBATM(DHUIMPOBAHHBIX pab0YMX, CIy)KAllUX W CHEIHAJINCTOB CPETHEro 3BEHa,
OCBaMBaeMoi MPoQecCuu UITH CIIeIUATbHOCTH.



OBILIASIXAPAKTEPHICTAKA YUEBHO#M JVICLIATLTNHB] GIBAKA

B ocHoBe yueOHOI nucuuiuiMHbl PuU3MKa JEKUT YCTaHOBKAa Ha (OPMHUPOBAHUE Yy 00ydaeMbIX
cHCTeMbl 0a30BBIX TOHATHI (PU3UKU U MPECTABICHUH O COBPEMEHHOH (hPU3NUECKON KapTHHE MHpa, a
TakXe BbIpabOTKa yMEHUI MPUMEHATh (PU3NYECKHUE 3HAHUSA KaK B IPOPECCHOHANBHON AesTeNbHOCTH,
TaK M JUI PELICHHUS KU3HEHHBIX 3a/1a4.

®du3snka JaeT KoY K IOHUMAaHUI0 MHOTOUMCIIEHHBIX SBJICHUH U MPOLIECCOB OKPY’KAIOLIEro Mupa (B
€CTECTBEHHO-HAYUHBIX 00JACTAX, COIMOJIOIUH, SKOHOMHKE, S3bIKE, JIUTepaType U 1p.). B ¢dusuke
(bopMHpYIOTCS MHOTHE BUBI IEATEIILHOCTH, KOTOPbIE UMEIOT MeTa-peAMeTHbINH XxapakTep. K Hum B
NEPBYIO OYEpeb OTHOCATCS: MOJICIUPOBAHUE OOBEKTOB M IPOLIECCOB, MPUMEHEHHE OCHOBHBIX
METOAOB IO3HAHUS, CUCTEMHO-MH()OPMAIMOHHBINA aHanu3, (OpMyIUpOBaHME TUIIOTE3, aHAIU3 U
CHHTE3, CpaBHEHHE, O00OOIICHHME, CHCTEeMAaTH3allus, BBISIBICHUE NPHUYMHHO-CIICACTBEHHBIX CBS3EH,
IIOMCK aHAJIOrOB, YIpPaBJIeHHE OObEKTaMu M mpoueccamu. VIMEHHO 3Ta IUCLUIUIMHA I103BOJIIET
MO3HAKOMUTH CTYJCHTOB C HAay4YHBIMH METOAAMH MO3HAHUS, HAYYUTh HMX OTIMYATh THIOTE3y OT
TEOPHUH, TEOPHIO OT IKCIIEPUMEHTA.

®dusnka UMeeT OUeHb OOJIBIIOE U BCEBO3PACTAIOIIEE YMCIIO MEKIUCIUIUIMHAPHBIX CBA3EH, pHueM
Ha YypOBHE Kak MOHATMMHOrO ammapara, Tak M HMHCTpyMeHTapus. CKa3aHHOE I03BOJISET
paccMaTpuBaTh GU3MKY KaK METaIUCIHILINHY, KOTOpas MPEAOCTABISET MEXIUCUUIUIMHAPHBIA S3BIK
U1 ONIMCaHMsI HAYYHOH KapTUHBI MHpa.

dusmka sBISETCA cHCTeMOOOpasyrommM (aKTOpoM ISl  €CTECTBEHHO-HAy4YHBIX — y4eOHBIX
IIPEIMETOB, IOCKOJIbKY (DPU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE COJIEP)KaHMsS XUMHUM, OHOJIOTHH,
reorpauy, acCTPOHOMHHM M CIEHUAIBHBIX JUCHUIUINH (TEXHWYECKas MEXaHMKa, JJIEKTPOTEXHHUKA,
JIEKTPOHUKA U JIp.). YueOHas aucuuiuinHa «DPHU3uKa» CO3/1aeT YHUBEPCAIbHYIO 0a3y Uil U3ydeHus
o0menpohecCHOHABPHBIX U CHEIMAIbHBIX JUCUUILUINH, 3aKIaJpiBas (yHIAMEHT ISl TIOCIETYIOMIETO
00y4YeHUs CTYICHTOB.

OOnanmasi JTOTMYECKOH CTPOWHOCTBIO W OMHPAsCh Ha JKCIEPUMEHTANbHbIE (DaKThI, ydeOHas
mucuuiuinHa «@usnka» (HopMUpPYET y CTYIEHTOB IOJUIMHHO Hay4yHOe MHpOBO33peHHe. Dusuka
SIBJIIETCS OCHOBOM Y4YE€HHUs O MaTepUaIbHOM MUPE U pelIaeT NpodIeMbl 3TOr0 MHUpa.

W3yuenne @u3nku B NpodecCHOHATIBHBIX 00pa30BaTENbHBIX OpPraHU3alUAX, PEeATU3YIOIUX
00pa3oBaTeNbHYIO MPOrpaMMy cpeaHero oomero oopazosanus B npenenax ocsoenus OINOIT CITO na
06a3e OCHOBHOIO 00Iero o0Opa3oBaHMs, MMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MHpOoduiIs
PO eCCHOHAIIBHOTO 00pa30oBaHUsA. DTO BBIPAKAETCS B COJACPKAHUH OOYYEHHMs, KOJIMYECTBE YacCOB,
BBIJIEJIIEMBIX Ha M3YYEHHUE OT/EIbHBIX TEM MPOrpaMMbl, INTyOMHE UX OCBOECHHUS CTY/AEHTaMH, 00beMe U
XapakTepe MPaKTHIEeCKUX 3aHATHH, BUIaX BHEAYIUTOPHON CAMOCTOSITETHHON paOOTHI CTY/IEHTOB.

IIpu ocBoenun mnpodeccuit CIIO ecrtecTBeHHO-HAyyHOrO THpodmiIs MpodhecCHOHATBEHOTO
oOpazoBanus (u3mka u3ydaercsa Ha 0azoBoM ypoBHe PI'OC cpeanero obmiero oOpa3oBaHHs, TPH
ocBoeHnn npodeccuit CIIO TexHHueckoro mnpoduis MmpoheccHoHATBFHOrO0 00pa30BaHUS (HU3UKA
u3y4aetcsi Oosiee yriiyOJieHHO, Kak npoduiabHas ydeOHas NUCIMIUIMHA, YYUTHIBAIOIIAs Crenu(uKy
OCBaMBaeMbIX Mpoeccuil Wi CrenualbHOCTEN.

B conepxanum yueOHON TUCHUIUIMHBI O (PU3UKE MTPH MOATOTOBKE 00ydaromMXcs 1Mo npodeccusim
TEXHUYECKOT0 Mpo¢mis NpodeccHOoHANbHOr0 00pa3oBaHUS MPOQUIBHOW COCTABIAIOUICH SBISETCS
paznen «QIEeKTpOJMHAMUKa», TaK KaK OOJBIIMHCTBO MpOo(deccuil OTHOCSIIUXCS K 3TOMY NPOQHIIIO,
CBSI3aHBI C AJIEKTPOTEXHUKOH U AJIEKTPOHUKOH.

Conepxanne ydeOHOW JUCHUIUIMHBI, peaM3yeMOoe TMpPH TOJATOTOBKE OOYJaloOmUXCsl IO
npodeccusM ecTeCTBEHHO-HAy4YHOro Hpoduiisi Mpo(ecCHOHANTBHOTO 00pa30BaHUs, HE MMEET SBHO
BBIPOKCHHOW TPO(UILHON COCTABJIAIONIEH, TaK KaK MPOQEecCHuu, OTHOCAIUECS K 3TOMY Tpoduio
0o0y4eHHs, HE UMEIOT NMPEUMYIIECTBEHHON CBA3M C T€M WJIM HHBIM pasfesnoMm ¢usuku. OpHako B
3aBUCHUMOCTH oOT mnonydaemoil mnpodeccun CIIO B paMkax ecTeCTBEHHO-HAYYHOIO Mpoduis
poeCCHOHATLHOTO 00pa30BaHuUs MOBHIIIEHHOE BHUMAHUE MOXKET ObITh YAEJICHO H3YUYEHHUIO pa3jiena
«MonekynsapHas ¢usuka. TepMoauHaMHKa», OTHENbHBIX TeM pazjena «DIeKTpOoJUHAMUKA» U
0COOEHHO TeM HKOJIOTHYECKOTO COJIEPKaHMs, MPUCYTCTBYIOLIUX MOYTH B KaX/I0M paszere.

Teopernueckue cBeaeHUS MO (U3UKE JOMOJHSIOTCS JAEMOHCTpalUsMU U JabOpaTOpHBIMU
paboTamu.

N3zyuenune obuieobpazoBaTenbHON ydeOHONH AMCUMIUIMHBI «DPU3KKay 3aBepLIaeTcsl MOJBEIEHUEM
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uTtoroB B ¢opme nuddepeHIMpoBaHHOTO 3a4eTa WM OHK3aMEHa B paMKaxX IPOMEKYTOUYHOU
arrectauuu cryfaeHtoB B mporecce ocBoeHuss OIIOIT CIIO ¢ momyueHHEM CpeaHero oOIero
obpazoBanus (IITIKPC,).

MECTO YYEFHOM JUCIHUATLIMHBI B YYEBHOM IVIAHE

VYuebnas mucrumuimHa Dusnka sBIsSETCS Y4eOHBIM IMPEIMETOM IO BBIOOPY W3 00s3aTEIIbHOU
npeametHoit oonactu «EctectBennbie Haykny @I'OC cpeanero obmero oopazoBaHus U U3ydaeTcs B
obmeobpazoBarenbHoM 1uKIe ydeOHoro tutana OIIOII CIIO nHa 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHus ¢ OJdydeHHuEeM cpenHero oomuiero oopasosanus (ITTTKPC).

B  yuebnom mmane [IIIIKPC wmecto yueOHoM  aucnurmumasl Pu3nmka B cOCTaBe
0011e00pa30BaTeNbHBIX YU4EOHBIX JUCHMIUIMH TI0 BBIOOPY, (OPMHPYEMBIX W3 00S3aTEIBHBIX
npeameTHeix  obmactreit DPI'OC cpemnero oOmero oOpa3zoBanms, mis npodeccuit  CIIO
COOTBETCTBYIOMIET0 POoduist MpodheCCHOHATHLHOTO 00pa3oBaHUS.

PE3YJIbTATHI OCBOEHUS YUYEBHOM JAUCIATLINHBI
OcBoenne conepxkaHusi yueOHOH nucuumiinHbel Pusnka oOecreynBaeT JOCTHKEHHE CTYIAEHTaMHU
CIIEAYIONINX Pe3yJIbTATOB:
* JUYHOCMHBIX:

- YyBCTBO T'OPJOCTH M YBaXCHHUS K HUCTOPHHM M JOCTHIKCHUSM OTCUECTBEHHOW (PH3MYECKOM
HayKy; (PU3NYECKH I'PaMOTHOE MOBEJCHUE B MPO(ECCHOHAIBHON AESITEeIbHOCTH U OBITY MpH
oOpanieHnu ¢ mpudopamMu U yCTPOKWCTBAMH;

- TOTOBHOCTh K TPOJOJDKEHHIO 00pa3oBaHWs W IOBBILICHUS KBaJU(UKAMM B U30paHHOU
npoeCCHOHATBHON ~ JEATENBHOCTH W OOBEKTUBHOE OCO3HAaHHE pOJH  (PU3UUECKUX
KOMIIETEHIIUH B 3TOM;

- YMEHHE HCIOJb30BaTh JOCTI)KEHUS COBPEMEHHOW (u3uueckod Hayku u (pu3HuecKux
TEXHOJIOTUH [UIS MOBBIIIEHUS COOCTBEHHOTO HMHTEUIEKTYalbHOIO Pa3BUTHS B BBIOpPAHHOM
npodeccHnoHATEHOM IeSATEIbHOCTH;

- YMEHHE CaMOCTOSATEJIBHO JOOBIBaTh HOBBIE JJs ce0sl (U3MUeCKue 3HaHUS, MCIIONb3YS s
3TOTO JIOCTYITHbIE HCTOYHUKH WH(OPMAIIHH;

- yYMEHHE BBICTPaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMaHJIE MO PELICHUIO OOLINX
3ajad;

- YMEHHE YIpaBJsATh CBOEH MO3HABATEIBHOM J1€ATEIbHOCTBIO, IPOBOIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO PAa3BUTHS;

* MemanpeoMemHbix:

- WCIIOJIb30BAaHWE paA3JMYHBIX BHUJOB IO3HABATENLHOW  NEATENBHOCTH ISl PEUICHUs
¢bu3nUecKux 3a1a4, IPUMEHEHNE OCHOBHBIX METOJIOB MO3HaHMs (HaOIr01eHus,

OIMCAHMs, W3MEPEHHUs, DKCIEPUMEHTA) ISl U3YyYSHHs Pa3IMYHBIX CTOPOH OKpY’Kalomen
NeWCTBUTENBLHOCTH;

- WCIIONb30BAaHME  OCHOBHBIX  WHTEIUICKTYaJbHBIX  OMEpaldii: TOCTAHOBKM  3aJIauH,
(GbopMyIMpOBaHUs TUIOTE3, aHAIM3a U CUHTE3a, CPAaBHEHMs, 00O0OIEHHs, CHCTeMaTH3aI1H,
BBISIBIICHUS] IPUYIHMHHO-CJIEICTBEHHBIX CBS3€H, MOMCKA aHAIOTOB, ()OPMYIUPOBAHHS BHIBOJIOB
JUI. W3YYEHHs] PA3IMYHBIX CTOPOH (PU3MUYECKHX OOBEKTOB, SBIEHUH M TPOLECCOB, C
KOTOPBHIMH BO3HUKAET HEOOXOIMMOCTh CTAIKUBATHCA B MpodeccCHnoHaNbHOU cepe;

- YMEHHE T€HepUPOBATh UJIEH U ONIPENENATh CPEACTBA, HEOOXOIUMBIE JIJIsl UX peasn3alui;

- yYMEHHE HWCIOJb30BaTh PA3IUYHbIC MCTOYHHKH JUTS TONYYeHHS (U3UIECKOW WHQOpMAaINH,
OLIEHUBATh €€ JIOCTOBEPHOCTH;

- YMEHHE aHaJM3UPOBATh U MPEACTABIATh HHPOPMAIIUIO B Pa3IMUHBIX BHIAX;

- yMeHHME NYOJMYHO TMPEACTaBIATh PE3YJbTaThl COOCTBEHHOI'O HCCIIEJOBAaHUS, BECTH
IMCKYCCHH, JIOCTYITHO W TapMOHHYHO COdYeTas cojepkaHhue U (OpMBI MPEaCcTaBIIIEMON
uH(pOpMaINH;

* npeomMemmuvix:
- c(pOpMUPOBAHHOCTh MPEJICTABICHUNA O pOJIM U MecTe (PU3UKU B COBPEMEHHOH HaydHOM
KapTHHE MHpA; MOHUMaHue (U3NYECKOM CYITHOCTH HabytoJaeMbIX Bo BceneHHOH siBieHuil,
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posu pu3uku B GOpMHUPOBAHUM KPYro3opa U (YHKIIMOHAILHON TPaMOTHOCTH Y€JIOBEKa JIs
pEIIeHUs TPAKTUIECKHX 3a7a4;

- BJaJIeHUE OCHOBOIIOJIATAIOMIMMH (PU3MUYECKUMHU MOHATUSMHU, 3aKOHOMEPHOCTSIMU, 3aKOHAMU
U TEOPHUSMU; YBEPEHHOE UCTIONb30BaHUE (PUINIECKON TEPMUHOJIOTUU H CUMBOJIMKHY;

- BJaJICHUE OCHOBHBIMH METOJaMH HAy4yHOTO I[IO3HaHUS, HCIOJNb3yeMbIMH B (pU3HKe:
Ha0II0ICHNEM, OMTUCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMeHusi o00pabaTbiBaTh pe3ylbTaTbl HW3MEpPEHUIl, OOHAPYXHBAThb 3aBHUCUMOCTb MEXIY
(bU3HYECKUMU BEIHYNHAMU, OOBSICHSITh MMOJYICHHBIC PE3YNIbTATHI U JCNIaTh BHIBOIBI,

- chopMUPOBAHHOCTh YMEHUS peniath (pu3nueckue 3aauu;

- cOPMUPOBAHHOCTh yYMEHHUS TPUMEHSATH IOJYYCHHBIC 3HAHUSA JJsi OOBSICHEHUS YCIOBUUI
MpoTeKkaHus (U3NYECKUX SBJICHUN B MPUPOAE, MpodeccuoHANbHON chepe U sl TPUHSITUS
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOM KU3HU;

- cpOopMUPOBAHHOCTh COOCTBEHHOW MO3UIMKM MO OTHOIICHHUIO K (hU3UYECKON uHGOpMaluu,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

COJIEP)KAHUE YUYEBHOM JUCITATLIUHBI

BBenenne
®uszrka — (hyHIaMeHTalIbHAasi HaAyKa O IPUPOJIE.

EcTecTBeHHO-HAyuUHBIi METOJ| TO3HAHHS, €r0 BO3MOXHOCTH W TpaHUIBI TPUMEHUMOCTH.
DKCIepUMEHT U TEOpHsl B IpoIlecce MO3HAHUS MpUpoAbl. MoaenupoBanue QU3NYECKUX SBICHUA U
npoiieccoB. Poiib 3KCIIepUMEHTa U TEOPUHU B MpOllecce MO3HaHUsl MpUpoibl. Du3znyeckas BeTUYNHA.
[Torpemnoctn u3mepeHuit ¢uzndeckux BenUUYMH. DPU3NYECKUE 3aKOHBL. ['paHHIBI TPUMEHUMOCTU
¢usnuecknx 3akoHOB. [loHATHE O (M3WUecKOl KapTWHE MHUpaA. 3HAYCHHWE (DU3MKU TPU OCBOCHUU
npodeccuii CI1O u cnenmansuocreit CITO.

1. Mexannka

Kunemaruka. Mexannyeckoe npmwkenue. Ilepememenue. [lyts. Ckopocts. PaBHOMepHOE
NpSIMOJIMHEHHOE JIBMKEHUE. Y CcKopeHne. PaBHonepeMeHHOe mpsiMosnHeiiHOe nBrxkeHne. CBoOOHOE
najaexue. J[BuwkeHue Tena, OpPOLIEHHOTO MOJ YIJIOM K TOpU30HTY. PaBHOMepHOe ABHXKEHHE 110
OKPYKHOCTH.

3akonbl Mexanuku Hprorona. Ilepsriii 3akoH Herotona. Cuia. Macca. Mmnynbsc. Bropoit
3akoH HproToHa. OCHOBHOM 3aKOH Kjlaccudyeckod nauHaMuku. Tperuit 3akoH HprloToHa. 3akoH
BCEMHpPHOTO TATroTeHus. [ 'paBurtaionHoe mone. Cuna Tspkectd. Bec. CrocoObl M3MepeHus: Macchl
ten. Cuiibl B MEXaHUKE.

3aKoHBI COXpaHeHUs] B MeXaHHKe. 3aKOH COXPAaHEHHs HMMITyJbca. PeakTHBHOE ABH)KECHHE.
Pa6ora cunbl. PaboTa noteHuuanbHeix cuil. MoutHocts. OHeprus. Kunetnueckas
sHeprus. IloreHnmanbHass >Heprus. 3aKOH COXpaHEHMs MEXaHWYECKOW HSHepruu. I[IpumMeHenue
3aKOHOB COXPaHEHUSI.

emoncmpayuu

3aBUCUMOCTh TPAEKTOPUU OT BBIOOpA CUCTEMBI OTCUETA.

Byl MeEXaHUYECKOTO JBUKECHHUS.

3aBUCUMOCTh YCKOPEHHMS TeJla OT €r0 MacChl M CUJIbL, IEUCTBYIOLIEH Ha Telo.
Crnoxenue cui.

PaBeHCTBO M MPOTHUBOIOIOKHOCTH HANIPABICHUSI CUJI IEHCTBUS U MPOTUBOJCHCTBUS.
3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Cwuutbl TpeHus.

HesecomocTs.

PeaxTnBHOE OBIKEHIE.

[lepexosa MoTeHIMATEHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Jlabopamopuwie pabomot

HccnenoBanue 1BUKEHUS Tejla MO 1€UCTBUEM IIOCTOSIHHOW CHUIIBI.

N3ydenue 3aKkoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHHE MEXaHMYECKOM DSHEPIrUM IpU JABWKEHUU TeNa MOJ JAECHCTBUEM CUJI TSDKECTH H

YIPYroCTH.



CpaBHeHue pabOThI CUJIBI C U3MEHEHNEM KHHETHYECKOM SHEPTUu Tena.

M3yueHne 3aKOHOB COXpaHEHUs Ha IpUMepe yaapa MapoB U 0aJUIMCTHYECKOT0 MasiTHUKA.

N3yuenne ocoOeHHOCTEN CUITBI TPEHUS (CKOJIBKECHHS).

2. OCHOBBI MOJIEKYJISIPHOM (PU3HKH M TEPMOJIHHAMUKH

OcCHOBBI MOJIEKYJSIPHO-KHUHeTHYECKOH Teopuu. UaeanbHblid ra3. OCHOBHBIC MOJOXKECHUSA
MOJIEKYJISIPHO-KUHETUUECKON Teopuu. Pa3zMepsl U Macca MOJIEKYJ U aTOMOB. bpoyHOBCKOE JBUKEHMUE.
Huddy3us. Cunbl U dSHEPrUS MEKMOJEKYJISIpHOro B3auMojencTBua. CTpoeHHe Tra3000pa3HbIX,
KHUAKUX U TBepAbIX Ten. CKOpOCTH IBUYKEHUS MOJIEKYJ U UX u3MepeHue. MaeanpHelii ra3. [laBnenue
raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKOM TeopuM Tra3oB. TemiepaTrypa U ee
u3Mepenue. [a3oBble 3aKOHBI. AOCONIOTHBIM HYJIb TeMIeparypsl. TepMoauMHaMUYecKas IIKaa
TEeMIIepaTypbl. Y paBHEHUE COCTOSHUS HI€ANIbHOIO ra3a. MoiisipHas ra3zoBas IOCTOSIHHAS.

OcHoBbI TepMOAMHAMHUKH. OCHOBHBIC TIOHATUS U OIpeAeacHUs. BHYTpEeHHsIsI SHEprusi CUCTEMBI.
BuyTtpennsas sHeprus wupeaibHoro rasza. PaGota u TemioTa kak ¢GopMbl Tepefadyd SHEPruu.
TemmoemMkocTb. YenbHas TEIJIOEMKOCTh. YpaBHEHHE TeIioBoro Oamanca. IlepBoe Hagaio
TepMoAMHAMUKH. AnuabaTHeiid nporiecc. [Ipuanmn nefictBust TermmoBoi mammubl. KITJ[ TemmoBoro
nsurarenss. Bropoe Havano TepMoAMHAMMKHM. TepMoAMHAMMUecKas —IIKajJa — TeMIepaTyp.
XonoaunbpHble MaivHbl. TerioBbie ABurarenu. OxpaHa npupoabl.

CaoiicTBa napos. Vcnapenue u koHaeHcanus. HacoleHHbli nap u ero cBoiictBa. AOCOIIOTHAS U
OTHOCUTEIIbHAsA BIAXXHOCTh BO3yXa. Touka pockl. Kunenue. 3aBUCMMOCTh TeMIIEpaTypbl KUIIEHUS OT
nasieHusd. [leperperslil map 1 ero UCIOJIb30BAHNUE B TEXHHUKE.

CaoiicTBa KuAKOCTel. XapakTepUCTUKA KUAKOTO COCTOsIHUS BelecTBa. [loBepXHOCTHBIN cioi
KHUJKOCTU. DHEprusi MOBEPXHOCTHOTO CJIOsl. SIBJEHMSI HA IpaHULE KUJIKOCTH C TBEPIBIM TEJIOM.
Kanumnsapueie sBienus.

CBoiicTBa TBepAbIX Tes. XapaKTEpUCTHKA TBEPJOIO COCTOSHUS BELIECTBAa. YIPYrue CBOMCTBa
TBEpAbIX Tell. 3akoH ['yka. MexaHnyeckue CBOWCTBA TBEPIBIX Tell. TemioBoe pacuIMpeHHe TBEPIbIX
TeJl U )KuaKocTel. [1naBiienre u Kpuctan3anus.

Hemoncmpayuu

JIBu>xeHne OpOYHOBCKUX YacCTHLI.

Huddysus.

W3meHeHue naBiieHus ra3a ¢ U3MEHEHHEM TEMIEPaTyphl IPH MOCTOSTHHOM 00BeEME.

N3oTtepmuueckuil 1 n300apHBIA MPOIECCHI.

W3MmeHeHre BHYTpEHHEH 3HEPTUU TEJ IPU COBEPLLIEHUH paOOTHI.

Mogaenu TerIoBbIX ABUTaTENEN.

Kunenue Bosibl Ipy NOHWKEHHOM JaBJICHUU.

[IcuxpomeTtp u rurpomeTp.

SIBieHMsI TOBEPXHOCTHOI'O HATSKEHUS M CMauMBaHUS.

Kpucrannsl, amopdHbie BelecTBa, )KUAKOKPUCTATUINYECKUE TeNa.

Jlabopamopusie padomot

N3mepenue BIaXHOCTH BO31yXa.

N3mepenne noBepXHOCTHOTO HATSKEHUSI )KUIKOCTH.

Habmtonenue npouecca kpuctaumzanuu M3ydyenue nedpopmanuu pacTsHKEHUS.

N3ydeHue TeminoBoro pacimpeHus TBEPIbIX Tell.

N3yuenne oco6eHHOCTEH TEIIOBOTO PACIIMPEHHS BOJIBI.

3. DJIeKTPOAUHAMHUKA

DJIeKTpHYecKoe IoJie. DJIEKTPUUECKUE 3apsiibl. 3aKOH COXpaHeHus 3apsna. 3akoH KysoHa.
Onektpuueckoe moje. HampsikeHHOCTh anekTpudeckoro mosst. [IpuHIMO Ccynepro3uluH TOJeH.
Pabora cun snekrpoctarndyeckoro nois. Ilotenuuan. PasHOCTh MOTEHIMANOB. DKBUIIOTEHIIMATEHBIE
noBepxHOCTU. CBS3b MEXIY HANPSIKEHHOCTHIO M PAa3HOCTHIO MOTEHIMAJIOB AJIEKTPUYECKOTO TOJIS.
JldnexkTpuku B anekTpudeckoM nose. Ilonsgpuzanus qusnekTpukoB. IIpoBOTHUKH B 3JE€KTPUYECKOM
none. Konnencaropel. CoeamHeHne KOHIEHCATOPOB B  OaTapero. OHEpPrus  3apsiKEHHOTO
KOHJIEHCATOpa. DHEPIUs AIEKTPUIECKOTO MOJIA.

3aKOHBI MOCTOSTHHOTO TOKA. YCJIOBHSI, HEOOXOAUMBIE JUIsi BOSHUKHOBEHUS U MOJAEpKAHUS
AMeKTpUYecKoro Toka. Cumila TOKa M IUIOTHOCTh TOKa. 3akoH Owma misi ydactka nenu 6e3 DJIC.
3aBUCUMOCTDb 3JIEKTPUYECKOIO CONPOTUBIEHUS OT MaTepuasa, JJIUHBl U IUIOIIAJU IONEPEYHOrOo
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CEYEHMS MTPOBOJIHUKA. 3aBUCUMOCTD JIEKTPUUECKOTO CONPOTUBIICHNS IPOBOAHUKOB OT TEMIIEPATYypPHI.
DneKTpOoABMKYIasl CHJIa UCTOYHUKA ToKa. 3akoH Oma s nosHoi nenu. CoequHeHe NPOBOAHUKOB.
CoenuHeHrne MCTOYHUKOB DJICKTPUUYECKOW 3Hepruu B Oarapero. 3akoH JIxoyns—IJlenna. PaGorta u
MOIIHOCTb 3JIEKTPUYECKOr0 TOKA. TermoBoe AEHCTBUE TOKA.

DJIEKTPUYECKHIT TOK B MOJYynpoBoAHMKAX. CoOCTBEHHAas NPOBOAMMOCTH IOJIYIIPOBOJI-
HUKOB. [lomyrnpoBogHIKOBBIE TPUOOPEI.

MaruuTHoe moje. BexkTop MHIYKIMM MarHMUTHOrO MoJjs. JleCTBME MarHUTHOTO IIOJIA Ha
NPAMOJIMHEHHBIN MPOBOJHUK C TOKOM. 3akoH Amriepa. B3aumozelictBue TokoB. MarHUTHBIN MOTOK.
Pabora mo nmepemerieHno NPOBOAHUKA C TOKOM B MarHUTHOM Tioje. JIefiCTBHE MarHUTHOTO TMOJIs Ha
nBroKymuiics: 3apan. Cwna Jlopenua. OmnpeneneHue yAEIbHOTO 3apsfa. Y CKOPHUTENIH 3apsSKEHHbBIX
YacTHULI.

DJIEKTPOMATHUTHASI HHAYKIMA. DJIEKTPOMArHUTHAsE HHAYKUIUA. BuxpeBoe anekrpuyeckoe molie.
CaMouHAyKLUs. DHEPrUus MarHUTHOTO MOJISL.

Jemoncmpayuu

B3anmopeicTeue 3apsykeHHbIX Tell. [IpoBOIHUKY B

3JEKTPUUYECKOM ToJie. JIM3JIeKTpUKH B

anekTpuyeckoM rnosie. KonaeHncatopsl.

TennoBoe neiCTBUE INEKTPUUECKOTO TOKA.

CobcTBEeHHAs U MPUMECHAs: IPOBOAMMOCTD HOJIYIIPOBOJHUKOB.

[TonynpoBoanukoBslil nuoA. Tpanzucrop. OnsiT Dpcresa.

B3aumogeiicTBre mpoBOoAHUKOB ¢ ToKaMu. OTKIIOHEHUE

3JEKTPOHHOTO ITy4YKa MAarHUTHBIM MOJIEM. DJIEKTPOIBUTATEb.

DNEeKTPOU3MEPUTENIbHbIE TPUOOPHI. DINEKTPOMArHUTHAs UHAYKIHS.

OnbiTel Dapajes.

3aBucumocts OJIC CcaMOMHAYKIMHM OT CKOPOCTH H3MEHEHMsSI CWJIbI TOKa M HMHIYKTUBHOCTH
MIPOBOJIHUKA.

Pabora snekrporeneparopa.

Tpancdopmarop.

Jlabopamopusie pabomot

N3ydyenne 3akoHa Oma Ui ydacTKa LIENH, MOCIEI0BATEIBHOTO M NAapajuIeIbHOTO COECIUHEHUS
MIPOBOJHHUKOB.

N3ydenne 3akona OMa 11 IOJTHOW LIETIN.

N3ydenue sBneHUs 31€KTPOMarHUTHON UHAYKLIUH.

Onpenenenue ko3¢ uiinenTa noae3Horo AeUCTBUS JIEKTPUIECKOT0 YaiiHUKA.

Onpenenenre TemMnepaTypbl HUTH JIaMITbl HAKAJIMBaHUS.

Onpenenenne 3/1C n BHyTpEHHETO CONTPOTUBIICHHS HCTOUHHUKA HANIPSIKECHHUS.

4. Kosiebanusi 1 BOJIHBI

Mexanundeckue kosaedanus. KonebarensHnoe nemkenue. ['apmonndeckue konedanus. CBoOOIHbIE
MexaHuueckue KkoseOaHus. JluHeliHble MexaHHuYeckue KoseOaTenbHble cucTembl. IIpeBparienue
SHEPruM MpH KosiebaTenbHOM JBMKeHHMH. CBOOOJHBIE 3aTyXalollMe MeXaHM4YecKue KoyeOaHusl.
By IeHHbIE MEXaHUYECKUE KOJIeOaHMUsL.

Yupyrue BoaHbl. [lonepednsle U NpPOAOIBbHBIE BOJHBI. XapaKTEPUCTUKH BOJIHBI. YpaBHEHHE
mockoi Oerymied BoHBL. MHTepdepenmus BomH. [lorsTue o audpakimu BoaH. 3BYKOBBIE BOJHEI.
VYbpTpa3ByK U €ro NpUMEHEHHUE.

DJIeKTPOMAarHuTHble Kojebanus. CBOOOAHbBIE AJIEKTpOMAarHuTHele Kosiebanus. IIpeBpaienHue
SHEPrUHM B KOJIEOATENIbHOM KOHTYype. 3aTyxarolllMe »JIeKTpOMarHuTHble KojeOanus. ['eneparop
HE3aTyXalolUX JJIEKTPOMAarHUTHBIX KojieOaHul. BBIHY)XIEHHBIE JJIEKTpUYECKHE KoJeOaHus.
IlepemenHbIii TOK. ['eHepaTop mnepeMeHHOro Toka. EMKOCTHOE M WHAYKTMBHOE COINPOTHUBIICHUS
MEepEeMEHHOT0 ToKa. 3akoH OMa Juis 3JIeKTPUYECKON 1eNy MepeMeHHOro Toka. Pabora u mMourHocTh
nepeMeHHoro Toka. ['eneparopsl Toka. Tpanchopmatopsl. Toku Bbicokoil uyacToThl. [lomydenue,
nepesiaya u pacrpeeseHue dJIeKTPOIHEPTUH.

DJIEKTPOMATHUTHBIE BOJIHbI. OJJEKTPOMarHUTHOE TIOJie Kak OCOOBIi BHJI MAaTEpHHU.
OnexkTpoMarHuTHele BoiHBI. BuOparop I'epua. OTKpeITHI KosebarenbHbl KoHTYp. M300perenue
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panuo A.C. ITonoBbeiM. [ToHsTHE 0 panuocBs3u. [IpuMeHeHrE AIEKTPOMAarHUTHBIX BOJIH.

Jemoncmpayuu

CB0OOIHBIE U BBIHYX/IEHHbIE MEXaHNYECKHE KOJeOaHusl.

Pe3onanc.

OO6pazoBaHue U pacIpOCTpPaHEHUE YIIPYTUX BOJH.

UYactora konebaHuil U BBICOTA TOHA 3BYKA.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcuusiorpaMma nepeMeHHoOro ToKa.

Konzgencarop B 1ienu nepeMeHHOro Toka.

KaTyH_IKa WHIAYKTUBHOCTHU B ICIIU IICPEMCHHOT'O TOKA.

Pe3onanc B nocienoBaTeIbHOM 1IETH TEPEMEHHOT0 TOKaA.

I/ISJIY‘-IGHI/IG U IPUEM BJICKTPOMArHUTHBIX BOJIH.

Pannocss3b.

Jlabopamopuwie padomot

N3ydenue 3aBUCMMOCTH TepUoAa KoyeOaHUil HUTSHOrO (WM MPY>KUHHOTO) MAasiTHUKA OT JIMHbI
HUTHU (WM MaccChl Ipy3a).

NuaykTUBHBIE 1 €MKOCTHOE CONPOTUBIICHHUS B LIETIH IEPEMEHHOT0 TOKa

5. OnTuka
IIpupona cBera. CKOpOCTb pacCpOCTPAaHEHUS CBETA. 3aKOHBI OTPA)KEHUS U IIPEJIOMJICHUS CBETA.
[TontHoe oTpaxenue. JIun3el. ['na3 kak ontudeckas cucrema. OnrTuyeckue nNpudopsl.

BoanoBble cBoiictBa cBera. UHTepdepeHuus cBera. KorepeHTHOCTb CBETOBBIX JIyde.
WuTepdepennus B ToHKHX TuieHKax. [Tomocer paBao#t Tonmmabl. Konbua HetoTona. Mcnmons3oBanue
uHTephepeHMY B Hayke M TexHuke. [ludpakuus csera. [udpakuus Ha 1enu B HapajjielbHBIX
nydax. [udpakumonnas pemerka. Ilonstue o ronorpaduu. Ilonmspusanus MONEpEedHBIX BOJIH.
[Tonapuzanusa ceera. [[BoitHoe myuenpenomuenue. Ilonsponnsl. Jucnepeus csera. Buabl cnekTpos.
Coektpbl ucnyckanus. CHEKTpbl MOTIIOMEHHUS. YIbTpadHoiaeToBoe W HUHPpPAKpaCHOE H3ITyUCHHUS.
Pentrenosckue nyun. VX npupoja u cBOMCTBa.

Jemoncmpayuu

3aKOHBI OTPa)KEHUS U TIPEJIOMIICHHSI CBETA.

[TonHOE BHYTpEHHEE OTpaKEHUE.
Onrtuyeckue mpuOOpHI.
WuTepdepennus certa.
Hudpaxius ceera.
[Tonspusanus ceera.
IlosydyeHne ciekTpa ¢ IOMOIIBIO IPU3MBI.
[Tonydenue ciekTpa ¢ HIOMOIIbIO TU(PPAKIIOHHON PELIETKH.
CnexTpocKor.
Jlabopamopuwie pabomot
N3yuenne n3o0paxeHus MpeIMeTOB B TOHKOM JIMH3E.
N3yuenue nntepdepeHiuu 1 qudpakiuy cBeTa.
I'pagynpoBKa CIEKTPOCKONA U ONPEACIEHUE IJTUHBI BOJIHBI CIIEKTPAJIbHBIX JTUHHM.

6. Ji1eMeHTBI KBAHTOBOM (PU3MKHU

KBanTtoBas ontuka. KBanroBas rumote3a Ilnanka. ®@oronsl. BHemnuit ¢orosnextpuyeckuii
s dexr. Buyrpernuit porosrddext. Tunsl poTorneMeHTOB.

®usuka aroma. PazBuTHe B3MIA0B Ha CTPOEHUE BELIECTBA. 3aKOHOMEPHOCTH B AaTOMHBIX
crieKkTpax Bojopoja. Snepnas mozenp aroma. Onwitel J.Pesepdopna. Moaens aroma Bogopoja mo
H.bopy. KBanToBBIE T€HEPATOPBI.

®du3nka aToMHOro sjapa. EcTecTBeHHas paJgMOAaKTUBHOCTh. 3aKOH PpPaJMOAKTHMBHOIO paclaja.
CriocoObl HaOMIONIEHHUsI U PETUCTpallMM 3apshKeHHBIX dacTul. ODddexr BasuimoBa — YepeHkosa.
Crpoenue atromHoro sifpa. Jledekt macchl, SHEprus CBS3M U YCTOMYMBOCTh aTOMHBIX siiep. SnepHble
peakuuu. MckyccTBeHHash paguoakTHUBHOCTb. Jlenenue Tsokenslx saep. LlemnHast snepHas peaxuus.
Vmopasnsemas nenHas peakuus. fnepHeiii peaktop. [lomydeHne paauoakTHBHBIX W30TONOB U HX
npuMeHeHue. buonornyeckoe neiicTBUE paAMOaKTUBHBIX U3JIyYeHUN. DJIeMEHTapHbIE YaCTUIIbI.
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Hemoncmpayuu

dorodddexr.

JIunelyaThle CIIEKTPHI PA3IMYHbBIX BEIIECTB. 3nydueHue

na3epa (KBaHTOBOTO reHeparopa). CueTuuk

MOHU3HPYIOLIUX U3TyYEHUH.

7. IBomonusi Beesiennoii

Crpoenue u passutue Beesennoi. Hama 3Be3nnas cucrema — ["anmaktuka. Jlpyrue rajakTHKH.
beckoneunocts Beenennoii. Ilonstue o kocmonoruu. Pacmmpsromasica Beenennas. Mogens ropsiuei
Bcenennoii. CTpoeHue u mpoucxoxieHue ['aakTuk.

JBoJonus 3Be3l. I'mnore3a npoucxoxxaennss CojiHeUHOl cucTeMbl. TepMOsIEpHBIM CHUHTES.
[Ipobnema TepmosiaepHol sHepreTuku. DHeprus ColiHIIa U 3Be31. DBoJtonus 3Be3/. [IponcxoxaeHue
CoHEYHOM CUCTEMBL.

Jemoncmpayuu

Conneunas cucreMa (MOJEIB).

dororpaduu miaHeT, celaHHble ¢ KOCMUYECKHX 30HI0B.

Kapra JIyHsl 1 1utaner.

Ctpoenue u 3BoIIOLMS BeenenHoil.

IIpumepHbIe TeMbl pedepaToB (10KI1a10B), THANBUIYAJILHBIX IIPOCKTOB
Anexcanap I'puropbeBuu CTos1eTOB — PYCCKUM (BU3HK.

Anexcanap Crenanouu [1onoB — pycckuii yueHbli, H300peTaTenb paano.
AnpTepHaTUBHAS SHEPTETHKA.

AKycTHYECKHE CBOMCTBA MOJIYIPOBOIHUKOB.

Anzape Mapu Amriep — OCHOBOMOJIOKHHUK AJIEKTPOAUHAMUKH.
ACHHXPOHHBIN JIBUTaTENb.

AcTepouibl.

AcCTpoHOMMS HAIIIUX JTHEH.

AtomHuas pusuka. M3otomnsl. [Ipumenenne painoakTUBHBIX U30TOIOB.
beckoHTaKkTHBIE METO/IbI KOHTPOJISL TEMIIEPATYPHI.

bunosnsipabie TPaH3UCTOPHI.

Bopuc Cemenouu SIkoOu — (U3UK B U300pETATEIb.

Benuuaiiime oTKpBITUS (PU3HKH.

Bunel snexTpuueckux pazpsaaoB. DIEKTPHUECKHUE Pa3psiibl Ha CIyk0e demoBeka.
Brnusiaue nedextoB Ha (pu3UUECKHE CBONCTBA KPUCTAJLIOB.

Bcenennas u teMHast maTepus.

lNanuneo "'anunelr — ocHOBATENb TOYHOTO €CTECTBO3HAHUS.

I'onorpadus u ee npuMeHeHue.

JIBr>keHue Tena NepeMEHHOW MacChI.

Judpaxius B Hamien >KU3HU.

Kunkue kpucrauibl.

3akonbl Kupxroga 1i1st 31eKTprHuecKoi e .

3aKOHBI COXPAHEHUSI B MEXAHUKE.

3HaueHue oTKpbeITHH ["amues.

Urops BacunbeBuu KypuaTtoB — Qu3uk, opraHu3aTop aTOMHOW HayKH U TEXHUKH.
Hcaak HproToH — co3naTenp Ki1accu4eckoi pusnkm.

Hcnons30Banue 37E€KTPO3HEPTUN B TPAHCIIOPTE.

Knaccudukanus 1 xapakTepuCTHKH 3JI€MEHTApHBIX YacTHUII.
KoHcTpyKIIMOHHAs MPOYHOCTh MaTEPHUAIIA U €€ CBA3b CO CTPYKTYPOH.
KoHcTpykius u Bubl 1a3€poB.

KpuosnextpoHnnka (MUKpPOIIEKTPOHUKA U XOJION).

JlazepHbI€ TEXHOJIOTHUU U UX UCIIOJIb30BaHUE.

Jleonapno na Bunum — y4deHsblil 1 u3o0perarenb.

MarsuTHble U3MepeHus (IPUHIIMITBI TOCTPOSHUS TPUOOPOB, CIIOCOOBI U3MEPEHHSI MArHUTHOTO
MOTOKA, MArHUTHOM MH]TyKIIUH).

Maiixn @apaneit — co3aarenb yueHHs 00 3JIeKTpOMarHuTHOM T10JIE.

Makc [lnaHk.

Meron MEYEHBIX aTOMOB.

MeTtoap1 HaOIIOIEHUS U PErUCTPAlM PAAHMOAKTUBHBIX U3JTyY€HUN U 4aCcTULl.
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Meroasl onpeieneHus IIOTHOCTH.

Muxaun BacunbeBnd JIOMOHOCOB — yU€HBIN SHIUKIIOIEANCT.
Mopemu aroma. OnsiT Pesepdopra.

MonekynsipHO-KUHETHYECKasl TEOPUS UIEATIbHBIX [a30B.

MonHaus — ra3oBblil pa3psii B IPUPOIHBIX YCIOBUSX.
HanoTexHomorus — MEXIUCIMIUITMHAPHAS 00J1aCTh (PYHAaMEHTAIBbHON U MPUKIIATHON HAYKH U
TEXHUKH.

Hukona Tecna: )u3Hb U HEOOBIYAITHBIC OTKPBITHSL.

Huxomnaii KonnepHuk — co3aareib relMoLeHTPpUYECKON CUCTEMBI MHUPA.
Hunsc Bop — oauH U3 co3naTeneil CoBpeMeHHOM (DHU3UKH.
HyxkneocunTes Bo Beenennoil.

OO0mbsicHeHne GOTOCUHTE3A C TOUKU 3pEHUsS (PUUKU.

OnTuueckue sIBICHUS B IPUPOJE.

OTKpbITHE ¥ IPUMEHEHUE BHICOKOTEMIIEPATYPHON CBEPXIIPOBOAUMOCTH.
[TepemeHHBIN AIEKTPUUECKUNA TOK U €r0 MPUMEHEHHUE.

[1na3ma — yeTBepTOE COCTOSTHUE BEILIECTBA.

[InaneTsl COJIHEYHOH CUCTEMBI.

[TonynpoBOIHUKOBBIE TaTYMKU TEMIIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTAJUIOB B IIPOMBIIIJIEHHOCTH.
[IpuMeHeHue A1epHBIX PEaKTOPOB.

[Ipupona dheppomaruerusma.

[IpoGnembl 3K0J10THH, CBSI3aHHBIE C UCIIOJIB30BAHUEM TEIIJIOBBIX MAILIUH.
[Ipou3BoacTBO, Nepeaya U UCIOJIb30BAHUE IIIEKTPOIHEPTUH.
[Tpoucxoxaenne ComHEUHON CUCTEMBI.

[Tbe30amnexTpuyeckuit 3PPeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBSA3M U paauo.

PeakTuBHBIE ABUTaTENN U OCHOBBI PaOOTHI TEIIOBOM MAaITHBI.
PennkroBoe uznydeHue.

PentrenoBckue nyun. Ucropust otkpsitud. [Ipumenenue.
Poxxaenune 1 3BOIONMS 3BE3I.

Ponp K.O.1l101K0OBCKOT0 B pa3BUTUH KOCMOHABTHUKH.

CBeT — nJIeKTpOMarHuTHas BOJIHA.

Cepreii [TaBnosuu KoposeB — KOHCTPYKTOpP U OpraHU3aTOp MPOM3BOACTBA PAKETHO-KOCMUYECKOM
TEXHUKH.

Cunel TpeHus.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CoBpemeHHas ¢pu3ndeckas KapTHHA MUpa.

CoBpeMeHHbIE CpeICTBaA CBSI3U.

ConHue — MCTOYHHUK )KM3HU Ha 3eMIie.

VYbTpa3Byk (OJyyeHUE, CBONCTBA, IPUMEHEHHE).

VYipaBiuseMblil TEPMOSAIEPHBII CUHTES.

YckopuTenu 3apsyKeHHBIX YaCTHII.

®duznka U My3bIKa.

dusnyeckue CBOMCTBa aTMOCHEPHI.

DOTOZIIEMEHTHI.

®oroaddexrt. [Ipumenenue sBnenus poroaddexra.

Xanc Kpuctnan Opcress — OCHOBOIIOJIOKHHUK 3JIEKTPOMarHeTusma.
UYepHble ABIPHI.

[Ikana 37€KTPOMarHUTHBIX BOJIH.

DKoJoru4eckue mpoOaeMbl U BO3MOXHBIE TyTH UX PEIICHUS.
OneKTpOHHas IPOBOAUMOCTb METaIOB. CBEPXIPOBOJUMOCTb.
Omunniit XpuctruanoBuy JleH1 — pycckuit Gu3uK.
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TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanuzanuu coaepkanusi 001Ie00pa3zoBaTeIbHON yueOHON AuCIUIUIMHBI DU3KKa B Mpeenax
ocoenusi OITOIT CIIO Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHUs C MOJTYYCHHEM CPEIHEro OOIIero
obpazoBanus (IIIIKPC) makcumanpHas yueOHasi Harpy3ka 0OyJaronuxcsi COCTaBIISICT:

Buj yueoHoii padoThl O0bem yacoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 270
CamocTosiTe1bHasi padoTa o0yyarouierocs (Bcero) 90
Oo6s13aTesIbHAsI ayUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 180

B tom uncine:

JlaboparopHbIe 3aHATHS 20

Wrorosas arrectanus B opMe dK3aMeHa
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TemaTuyecKuil JIAH U coiep:KaHue Y4eOHOH JUuCUMIIMHBI PU3nKa

HanmeHoBaHnue Coaep:xanue yueOHOI0 MaTepuaa, 1a00paTopHbIe M MPaAaKTHYecKHe PadoThI, CAMOCTOATEbHAsA PadoTa 00yJaOIuXCs O6bem | YpoBeHb
pa3/iesIoB U TeM 4acoB O0CBOCHH
s
1 2 3 4
Pasgen 1. MEXAHUKA 58
Tema 1.1. Copep:xanue y4eOHOr0 MaTepHaJia 6
Mexanndeckoe 1. | ®u3nka — Hayka o npupoae. OTHOCHTEILHOCTh MEXaHMYECKOT0 ABM:KeHusl. CHcTeMbl 0TcYeTa. XapakTepUCTHKH MEXaHU4EeCKOTO 2
JBUKCHHE JBIDKCHUS: TIEpPEMENICHUE, CKOPOCTh, yCKopeHHe. OTHOCHTENIBHOCTh TOKOS, ()OPMBI TPASKTOPHH, KOOPAWHATHI TOYKH, IEpPEMEIICHUs,
ckopoctu. CrnokeHue nepeMenieHnii, ckopocteil. EcTecTBeHHOHaYYHBIM METO/I MO3HAHUS, €T0 BO3MOKHOCTU U I'PaHUIIbl IPUMEHUMOCTH.
MopenupoBanue (QpU3NYECKUX SIBJICHUH M IpoleccoB. Poib 3KcrepMMeHTa W TEOpUH B Hpolecce MO3HaHMs Mpuponsl. Puznyeckue
3akoHbl. OCHOBHBIC 3IEMEHTHI (PU3MIECKOH KapTHHBI MHPA.
2. | Buasl aBM:keHUs! (PaBHOMepHOe, PAaBHOYCKOpPeHHOe) W HMX rpaduyeckoe omucanHue. Bexrop ckopoctn. dopmyna KOOPIHHATHIL. 1
I'padraeckoe n300pakeHHE 3aBUCUMOCTH KOOPAMHATHI CKOPOCTH OT BPEMEHH.
3. | Yckopenne. /IBu:keHHe ¢ MOCTOSIHHBIM YcKopeHMeM. PemieHue 3asad mo TeMe MexaHH4YecKoe ABH:KeHHe. Bekrop yckopeHns. 1
3ammck (GOpMyNBI CKOPOCTH B BEKTOPHOH (hopMe M B MPOEKIMM Ha KOOPAWHATHYIO OCh IPH PaBHOYCKOPEHHOM ABW)XKEHHH. UTeHHe u
MOCTpOeHHE rpadiiKka CKOPOCTH M YCKOPEHHUS pABHOYCKOPEHHOTO JBHKCHUSL.
CamocTosiTebHasi padoTa. 6
Pemrenne 3aa4 Mo TeMe MEXaHHYECKOE JBIDKCHHE.
Pemate 3aga4un Ha onpeAesIeHne CISAYIOMNX BEIMYNH, XapaKTePU3YIOIINX PaBHOYCKOPEHHOE ABIKCHHUE.
YckopeHue U nepeMerieHue 1no rpaduky CKOpocTH ABWKEHHUS, IIyTh MIPOIIEHHOE TEIOM.
Kax u ¢ kakoii CKOPOCThIO ABMXKETCS 3eMIIsL. (JIOKIa )
Bpamenue 3emmu. Onbit Oyko.(10KIa71)
Tema 1.2. Conep:xanue yue0HOro MaTepuaja 6
3aKombt 1. | B3aumopeiictBue Tea. llpunnun cynepno3unuu cujl. Bzanmoneiicteue ten. Cuna npudnHa yckoperus. MiHepTHOCTh Ten. Macca Tena. 1
JUBHIKCHHL. 2. | 3axkonnl auHamMukn HbloToHa. Pemenmne 3agay Ha 3akonsl Helotona. Omnpexnenenue 3akoHOB HproToHa DopMmynbsl BTOpOro u 1
Tpersero 3akoHoB. Enmuunsl cunsl B CH. IlpuMeHeHHe BTOPOTO M TPETHEro 3aKOHOB K PEIICHHIO 33/ad MEXaHUKU IS CIydaeB
OTpeNeNeHus] CKOPOCTH M YCKOPEHHS [BIKEGHHA Telma ¢ yderoM monydaemod mpodeccun  (ITPOOECCHUOHAJIBHO
OPUEHTHNPOBAHHOE COJJEPXXAHUE).
3. | Muepunanpubie cucrembl orcyera. [puHuun orHocureabHocTu [anuiesi. Pemenue 3aga4 mo teMe «3aKOHBI MEXaHHKH». 1
I/IHepHI/IaHBHBIe 1 HCUMHCPIHAJIBHBIC CUCTEMBI OTCYECTA.
CamocTosiTesibHasi padoTa. 2
Kusup u nesrensrocts Y. HeloToHa. (pedepar)
3axons! Hpl0TOHA U UX IPUMEHEHUE HA MPAKTHKE.
Temal.3. Copep:xanue y4eOHOr0 MaTepHaJia 8
Cuael B mpupoge. | 1. | Cuasl B mpupoge. Cujia Ts:KeCTH Bec Teja, HeBecoMocTh. PaGora cmiabl TpeHuss W cHJ ympyrocTH. Yerblpe Tuma cui, 1
cymiecTByromux B npupoje. Cuia TspkecTH. Y CKOpeHHUe Tell 1oJ] AeHCTBUEM CHITBI TATOTEeHUs. Pacder Beca Tesla Ipu ABMKEHHH BBEPX U
BHU3. @OpMyIbl pabOThI CHIIBI TPEHUSI U CHJT YIIPYTOCTH.
2. | 3akoH BceMHPHOTo TSAroTenusi. CHIIBI BCEMHPHOI'O TATOTeHHUsl. 3aKOH BCEMUPHOT'O TATOTEHHS; (POpPMYJIa, YCIOBUS €€ TPUMEHUMOCTH, 1

0COOEHHOCTH IpaBUTAlITMOHHOI'O B3aHMOHeI7[CTBH5[ IlocTossHHas BCEMUPHOT'O TATOTCHUS.




3. I/IMl'IyJ'lbc. 3akon COXpaHECHUS HUMITYJIbCAa U PCAKTHBHOC IBUKCHHUEC. Pemenue 3agpa4 Ha 3aK0H COXpaHEHUHA UMITyJbCa. Tlonstue
HUMITyJibCa TCJa, SaMKHyTOﬁ CHCTEMEI. 3aIKCh YpaBHCHUA 3aKOHA COXpPAaHCHUA UMITYJIbCA. HpaKTI/IIIeCKOC MPUMCHCHHUC. Onpe;[eneHMe
CKOPOCTH ABUKCHUS TCII.

4. | IlepBas kocMu4eckas ckopocTb. OcBoenne kocmoca Qopmyrna I pacueTa NepBoil KOCMUYECKOH CKOPOCTH (BTOPO M TpeTel) Draribl
OCBOEHHsI KOCMOCa.

CamocrosiTe1bHast padora. 12
Cuisl B IpupoJe.
Kak pacrsarusatorcs npyxunsl. Jloknan
Jedopmanust Ten, ABHKYIIUXCS [0 OKPYKHOCTH. Pa3pbiB MaxOBUKOB.
Bpamenne rraneT u 3eMin.
Bannucruueckue pakeTsl.
Bsner pakets! ¢ 3emiu.
OcBoenne kocMoca. KocMmoc B *KHU3HU 9eTIOBEKa.
[epBBIe MONETHI B KOCMOC.
[IepBble KOCMOHABTHI.
IMuonkxosckuit KoHcTanTHH DyapaoBuy.
[Toners Ha Jlyny.
Tema 1.4 Conep:xanue yue0HOro MaTepuasa 12
Pa6ora u 1. | Padora u MomHocTh. Mexannueckas pabora, padoTa cuibl. Exuanmna paboThl 1 MOITHOCTH.
MORHOCTE 2. | 3aKkoH coXpaHeHHMs MexaHU4YecKoi 3Hepruu. [loTeHIMaNbHAsT N KMHETHYIECKas! SHEPTUsl 3aKOH COXPAaHEHHs SHEPTHH U €r0 3HAUCHUE.
Enunuue usmepenus.
3. | IlpeBpanienne YHepPrum U UCNOJIb30BaHNe MalIMH. [IpeBpallieHe SHEPT U B JIBUIaTelU MEPEAaTOYHBIX MEXaHU3MaXx.
4. | Cuapl compoTHBJIEHHSI TPH ABMKEHHUH TBEP/BIX TeJl B )KMAKOCTSX U ra3ax. OTiIM4Ke CHI CONPOTUBIICHHS OT CUJI TPEHUSI.
JlaGopaTopHasi pabora 2
1. | Coxpanenme Mexanmueckoii yHeprun npuIBHKEHHH Te/IA MO JCHCTBHEM CHJI TSIKECTH M YIPYTOCTH.
KontpoabsHas padora no lpasneay no reme: MexaHuka. 2
CamocrosiTesibHasi padoTa 8
Pacuer MOIIHOCTHU MCXAaHU3MOB.
IIpocThie MEXaHU3MBI.
30710TO€ MPaBUIIO MEXAHUKH.
Bune! sneprun. Kyna nponagaer qsuxeHue.
CamocrosiTe1bHast padora
[Ipeamer akycTuka.
My3bIKaJIbHBIE 3BYKH U IIyMBI.
Paznea 2.MOJIEKYJISIPHASI ®U3UKA. TEPMOJAUHAMMUKA. 44
Tema 2.1. Copep:xanue y4eOHOr0 MaTepHaJia 18
OcHoBBI 1. | OcHOBBI MOJIEKYIAPHO-KHHETHIECKOH Teopun. OCHOBHBIC IOJIOKEHHSI MOJICKYJSIDHO — KHHeTHYecKoil Teopuu. Vcrtopus
MOJICKYJISPHO- ATOMHMCTHYECKUX yueHHH. UTo m3ydaeT MomnekyisipHas (u3nka Kak Hayka? MoekyJsipHO-KHHETHYECKUH TePMOANHAMUYECKHHA METObI
KHHETHYeCKOi M3y4eHUs CBOMCTB BenecTBa. HaOmoqeHus 1 OMbITHI, HOATBEPXKJAIOLINE AaTOMHO-MOJIEKYJISIPHOE CTpPOEHHE BellecTBa. PaspaboTka ocHOB
TeopHH. TEIJIOTEXHHUKHU M CO3[IaHUe MaTEepUaJIoB C 3apaHee 3aJlaHHbIMU CBOMCTBAMHU.

2. | Macca u pa3mepsl MosekyJ. KonnuecrBa BemecTBa. bpoyHoBckoe nBmxkenne. i3mepenne ckopocreii Mosekya raza. BennunHsl,
XapaKTepU3yIOIINe MOIEKYIbI (TIOPSAAOK Pa3MEPOB U MACCHI, KOJTMYECTBO BEIIECTBA, TOCTOSHHAS ABOTaapo, MOJISIPHAs Macca BEIIECTBA.)
Omeit llITepHa. 3aKOHOMEPHOCTD PACHPENEICHNS MOJIEKYJT IO CKOPOCTSIM.
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CrpoeHue razoo0pa3HbIX, }KHJAKHX U TBepAbIX TeJ. OObsICHEHHE arperaTHbIX COCTOSHUN BEIeCTBA HA OCHOBE aTOMHO-MOJIEKYJISPHBIX
npeJICTaBIeHu#. XapakTepHble 0COOEHHOCTH B3aUMO/ICHCTBHUS MOJIEKYIL.

HlleaJIbeIfI ra3 B MOJIEKYJISIDHO KHHETHYeCKOoii TEOpUHU. Mojaeab HaeajJbHOro ra3a. Pemenue 3aja4 nmo reMe 0OCHOBHO€E YpaBHEHHUE
M.K.T. MeToabl (1)PI3I/I‘I€CKOFO MOACJINPOBaHUA MOHeKyHHpHO-KHHeTPI‘IeCKOﬁ TCOPUU. OcHOBHOE YpaBHCHUEC MOJICKYJIAPHO KHHETUYECKOMH
TCOPUU. BEIBOJ OCHOBHOTO YpaBHCHHUA M K T. Paccuutars JaBJICHHUC, OGLCM, CKOPOCTb, KOHIICHTPAIUIO.

TensoBoe aBHKeHHE. AOCOJIOTHASI TeMIIEPATypa KaKk Mepa cpeiHell KHHeTUYeCKoil YHepruu yactuu. Peienue 3ana4 Ha teMy M K
T W TeluioBoe paBHoBecwe TeruioBoe paBHOBecue. Temmepatypa. M3smepenue temnepatyp. Vcmonb3oBaTh (GOpMyNy CBSI3U CpemHEi
KMHETUYECKOW YHEPTUU JIBIXKEHUSI MOJIEKYJI. 3aBUCUMOCTbH JIaBJICHUS raza OT €ro KOHIEHTPAlMU U TeMIIEPaTyphIL.

YpaBHelme COCTOSIHMSI HAeaJIbHOro rasza. Pemenme 3agauy Ha YpaBHeHue MenaeneeBa — Knaneﬁpona. BriBog YpaBHCHUA.
yHI/IBepcaHLHaﬂ ra3oBas IIOCTOsIHHas. BI)Ipa?)I/ITL 06’I)eM, JAABJICHUEC, MACCYy, TCMIICPATYPY.

I/I3onp0ueccm. I'azoBble 3aKkoHbI. Pelenune 3aga4 Ha ra30Bbie 3aKOHBI OnpezleneHI/Ie H30IIPOILECCOB (I/I30TepMI/I'-IeCKOFO, I/I306apHOI‘O,
I/ISOXOPHOFO) HpI/IMeHCHI/Ie YpaBHCHHS COCTOSAHUA NACAJIBHOI'O ra3da K M30IIpoIeccaM. Marematudeckoe BbIPpa’KCHHUC 3aKOHOB U Fpa(I)I/IKI/I
H30IPONCCCOB. FpaHI/IL[LI IIPUMCHUMOCTH 3aKOHOB.

MOIIE.]IB CTPOCHUSA KHUIAKOCTH. Hacplmennble u HEHACBIIICeHHbIC IIapbl. BaaxHocTb BO31yXxa. AOconoTHAS U OTHOCHTENBbHAS
BJIQJKHOCTB BO3yXa. Touka POCHI. I/ISMepeHI/IC BJIQAJKHOCTH BO3yXa IICUXPOMETPOM HpaKTPI‘IeCKOC 3HAYCHUC BJIAXKHOCTH.

JlaGopaTopHasi pabora 2

2. | 3MepeHuUe BJIA)KHOCTH BO3IyXa. 2

Conep:xanue yueOHOro MaTepuaja 8

9. | IloBepxHOCTHOe HaTsKeHHe W cMauyuBaHue. Kammuisipuocrs. CBOWCTBa JXKMAKOCTH, ocoOeHHocTH cTpoeHMs. Koaddunment
TMMOBEPXHOCTHOI'O HATAXKCHUA. dakxTel U Ha6J'IIOI[eHI/IH, CBUACTCIILCTBYIONIUE O SABJICHHUW KANMUWJUIAPHOCTH U CMAadYuBaHUA. HpaKTI/I‘IeCKOG
NPUMEHEHHE.

10. | Moaens crpoenusi TBepAbIX TeJ. AMop(HbIe BellecTBa M KHAKHMe KpHcTawibl. Knaccudukanus teepapix Tesn. CBOHCTBO
MOHOKPHCTaNIOB. AHM30Tponusl. Mi3MeHeHHs arperaTHbIX COCTOSHUN BEHIECTBA.

11. | Bugbl gedopmMannu TBEPABIX Tejd. Yupyrocrs. 3akoH ['yka. Bunsr nedopmarmn, 0o0bsiCHEHIE Ha OCHOBE MOJICKYIISIPHO-KHHETHIECKON
Teopuu. Mexannueckoe HanpspkeHne. TecToBbIi KOHTPOIIb.

JlaGopaTopHas padora 2
3. | Onpeneaenne moxyas IOnra. 2
Coaep:xanue yueOHOro MaTepuaja 6

12. | IlepBbrii 3akoH TepmoamHamMukn HeoOpaTumocTs TemnoBbIX mponeccoB.  DopMymupoBKa W ypaBHEHHE IIEPBOIO 3aKOHA
TepMoauHaMuKku. Pemenne 3amau. OO6paTuMble M HEOOpaTUMBbIE MPOLIECCH UX IPHMEPHI.

13. | [IpumMeHeHHne MepBOro 3aKOHA TEPMOAMHAMHKH K TeIUIOBBIM NponeccaM. 3aIich YpaBHEHHUS MEPBOrO 3aKOHA TEPMOJUHAMMKH IS
usonpoueccoB. Anamadaruyeckuii npounecc IIpumeHeHne nepBoro 3akoHa TEPMOAMHAMHKHM K aaua0aTHyecKoOMy Ipoleccy.
Onpenenenne aguadbaTHoro npouecca. [Ipumepsl aguadaTHOro Impouecca.

14. | Ilpunnun aeiicrBus TemioBbix ABurarteneii. KII/l TennoBbix ABurareieii Pemenne 3a1a4 mo teMe TenjaoBble siBiaeHUsi PeanbHbie
TEIJIOBBIE JIBUTATENIH, NMPHUHIMI pabOThl M WX HCIOJb30BaHME B HApOIHOM Xo3siiicTBe. IloAroToBKa K KOHTPOJIBHOI paboTe Mo Teme
TEIJIOBBIE  SIBJICHWS, TIEPBBIA  3aKOH TepMOAMHAMUKH ¢  ydeToM moamydaemoit mpodeccun  ([TPOOECCHOHAJIBHO
OPUEHTHPOBAHHOE COJJEPYXKAHUE).

CamocTosiTesibHasi padoTa 12

3aBHCHMOCTH TaBJICHHUS Tra3a OT €T0 KOHICHTPAIIUH U TEMIIEPaTyp
TIpenckazanue norojpl. MIcKkycCTBEHHbBIE OCAIKH.

IleperpeBanue xuakoctu. [lepeoxnaxaenue.

Mexanuueckue CBOICTBa TBEPBIX TEI

IIpouHOCTb, YIPYTrOCTh, TEKYUECTh, INIACTUUHOCTD.
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VI3meHeHye sHepruy Teia npy aehpopManin

[epenaya TenynoTh, pa3iMyHbIE BUIBI TEIUIOBBIX ITPOIECCOB.
TemnoBble aBUTaTENN.

Koaddunuent nomnezHoro neicTus.

TemoBble ABUraTeNIN U OXpaHa OKPYKAIOIIEH CPe/IbL.
JlBurareny BHyTPEHHEIO CrOpaHHsl.

Paznen3. SJEKTPOANHAMUKA.

82

Tema 3.1. Copep:xanue y4eOHOr0 MaTepHaJia

12

DJIeKTpHYECKOe 1. | B3aumopeiicTBUe 3apsiZKEHHBIX TeJ JJIeKTPHYeCKuUii 3apsii. 3aKOH cOXpaHEeHHs dJIeKTpUuYeckoro 3apsjaa. 3akod Kynona. Exununa
noJje. 3JeKTPUYECKOro 3apsaaa. DIeKTPOMAarHUTHBIE B3aUMOJCHCTBUS. DIeMeHTapHbIN 3apa]. PopMynUpOBKa 3aKOHA COXPaHEHUs
9NEKTPUYECKOro 3apsaaa. BzaumonelcTBue HENOABUKHBIX 3JIEKTPUYECKUX 3aps0B. IIoHATHE TOYEUHOTO 3apsina. Y CTpOUCTBO
KpYTWIbHBIX BecoB. Koaddunuent nponopunonansHocty B 3akone Kynona Exqununa 3apsiia 3HadeHue 3apsja 3JIeKTpoHa U MPOTOHa.
JuanekTpuyeckas NPOHUIIAEMOCTb.

2. | Pemrenue 3a1a4 Ha npuMeHeHHUe 3aKkoHa Kyjiona ¢ yuerom mosryyaemoii npogeccuu. Yka3aTh Ha CXOJCTBO M Pa3JIMIHE C 3aKOHOM
BcemupHoro TsroteHust ([IPOOECCUOHAJIBHO OPUEHTHPOBAHHOE COJJEP)KAHUE).

3. | Daexkrpudeckoe moJie. HampsikeHHOCTH m0s1. CHIIOBBIE JTHHHH YJIEKTPHYECKOT0 MoJisi. bimskoaeiicTBre u JambHOICHCTBHE.
Hanpspxkerrocts nonst. HampasieHue BekTopa HaNpspKEHHOCTH. EMUHAIIA HATIPSDKEHHOCTH. DNEKTPOCTATUHIECKOE MTOJIE B €T0 CBOMCTBO.
HanpspxkeHHOCTB TOJIS 3apsbkeHHOTO mapa. [[oHsITHe CHITOBOH THHHUN U UX rpadudeckoe n3odpaxkenune. O THOPOIHOE SICKTPHIECKOE
ToJIe€.

4. | IIpoBOIHMKH U AMIJIEKTPHKH B dJIeKTpUYecKoM moJje. JBa Buaa nmiekTpukoB. [lonspuzanus 1nieKTpuKoB. Pacripenenene
3aps/ia o OBEPXHOCTH MPoBOAHKMKA OTCYTCTBHE MOJIs BHYTpH NpoBoaHuKa. [Tone mapa. [Tone mockocT. DnekTpocraTuieckas
uHAYKIHs JJudnekTpudeckast IpOHUIIAEMOCTh. DIIEKTPUIECKoe ToJie B TuasiekTpuke. Gopmyna 3akoHa KyoHa, HanmpspKEHHOCTH TOJIS
TOYEYHOTO 3apsja.

5. | HoTeHuMad 3IEKTPOCTATUYECKOT0 MOJIS U PA3HOCTh MOTEHIUAJOB. PagoTa nIpu nepemelneHuu 3apsaa B 3JeKTPOCTATHYECKOM
noJie. DHEPreTHYECKUe XapaKTEePUCTHUKH dJIeKTpocTarnueckoro mnoisi. Hanpsbkenue. Enununna Hanpsbkenust. Pabora no nepemenenne
3apsaa B OJHOPOJHOM JIIEKTPOCTATHUECKOM MoJie. [loTeHnanbpHas SHEPIus 3apsyKEHHBIX Tell

6. 3.]'IeKTpoeMKOCT]). Enununa IJTEKTPOEMKOCTH. KOHI[CHCﬂTOpbl. Buabl KOHACHCATOPOB. 3Heprnﬂ 3apAKEHHOI0 KOHACHCaTOpAa.
HpPlMeHEHl/Ie KOH/ICHCATOpPOB. EMxocTh miockoro KOHACHCATOpa. dDOpMyna OHEPIUU 3apsi’KEHHOT'O KOHACHCATOPA. BI/I,I[LI n

MNPUMEHCHUEC KOHACHCATOPOB. 3H€pFI/I$I JJICKTPHUYCCKOI'O IMOJIA. Pemenne 3aaa4 Mmo TeMe JICKTPOCTaTHKa. HOBTOpeHI/Ie BOIIPOCOB;
QJICKTPHUICCKOC IOJIC, 3aKOH KyJ’IOHa, 3aKOH COXpAaHCHUS JICKTPUICCKOTO 3apsa/id, CWJIOBAA U DHECPIreTUICCKAsd XapaKTCPUCTUKHU TOJIS.

CamocrosiTe1bHast padora
Tumnsl koHAeHcaTopoB. [lapamiensHoe U MOCIEA0BATENILHOE COEANHEHNE KOHJEHCATOPOB
OnexTpuszanys. DNEeKTPOHHAs TEOpUsl. DAEKTPU3ALMSI TPEHUEM.

Tema 3.2. ConeprxaHue y4eOHOT0 MaTepHuaja

10

3akoHbI 1
MOCTOSTHHOI'O
TOKA.

IMocTosiHHBI J1eKTpHYecKuii TOK. CHila ToOKa. Y cI10BHsI HE00X0AMMBbIe JUIfl CYyIIeCTBOBAHMSA JJIEKTPHYECKOro Toka. Hampasnenue
TOKa, AericTBUe Toka. CHila TOKa, HallpshKeHHE, CONPOTUBIICHUE (OmpeieieHue, GopMyiia eIUHHUIA H3MEPSHHS IPUOOP UL U3MEPEHIS).
VY aensHOe conpoTuBieHue, 3akoH Oma 15 yyactka uenu. 3akoH OMa Juis yyacTka Henu Y CTpOMCTBO U MPUHIIUI JEHCTBUS aMIIepMeTpa
Y BOJIBTMETPA. 3aBUCHUMOCTh COIIPOTHBIICHHS IPOBOJHHUKA OT TEeMIIEpaTypsl. TeMnepaTypHbIid KO3QQHUIUEHT CONPOTUBICHUS.
CBepXIpOBOAUMOCTbD.

2. | Dnexkrpudeckue nenu. [lapanaenbHoe U MOC/Ie0BATETLHOE COeNHHEHNE MPOBOTHIUKOB. 3aKOHOMEPHOCTU COCAMHCHHS IPOBOTHIUKOB
(moBTOpEHME MaTepHasa MKOJIBHOTO Kypca).

3. Pemenue 3aga4 mo reme JICKTPUYCCKHUE HCIIN. CMelraHHoe COCIMHCHUC TPOBOJHUKOB.

JlabopaTopHasi pa6oTa
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4, I/I:syqe}me 3aKOHOB ITIPH MOCJ€A0BATCIbHOM COCAMHCHUU NMPOBOJIHUKOB.

5. | U3yyenue 3aK0HOB NPH NAPAJLIeJIbHOM COEIMHEHUU MPOBOAHUKOB.

Coaep:xanue yueOHOro MaTepuasa

4, Pa6ora n MOIIHOCTDH MMOCTOAHHOI'0 TOKA. HarpeBaHne TOKOM. 3aKoH Il)l(oy.llﬂ —Jlenua. Pa6ora u MOITHOCTB ITOCTOAHHOI'O TOKA UX
CANHUIBI U3MCPCHNS, HAIPEBAHUE NPOBOJAHUKOB 3JICKTPUICCKHUM TOKOM, ITPUHIUIT yCTpOﬁCTBa QJICKTPOHAIrpeBaTCIbHBIX HpI/I60pOB
CDopMyﬂa I[)Koynﬂ-ﬂeﬂua. BHCKTPOHBI/I)RyHIaH cnia. Ucrounuk TOKa, BUAbI HCTOYHHUKA TOKA. CTOpOHHI/Ie CHJIBI.
SHGKTPOZ[BI/I)KyIlIaH CHJIa.

5. | 3axon Oma 17151 osTHOM Henu. BHyTpeHHWIT M BHEIIHMH y4acTKH 1enu PaboTa cTopoHHHX CUIT BHYTpH UCTOYHMKA 3akoH OMa.
Kopotkoe 3ampikanue. M3mepenne D.11 C.

JlaGopaTopHas padoTa

6. | U3mepenue D/IC u BHYTPEeHHEr0 CONPOTUBJIEHHS] HUCTOYHHUKA TOKA.

CamocrosiTe/ibHbIe pa0oThI:

DJNeKTpUIecKre HarpeBaTeIbHBIC TPHOOPHL.

Pemenne 3amaq mo Teme paboTa ¥ MOITHOCTB AIIEKTPHIECCKOTO TOKA.

Pemenue 3ana4 mo Teme snekTpudeckue nenu. CMenanHoe COeTMHEHUE TPOBOTHUKOB.
BosnuknoBenue 3. 1. c. TOk B ralbBAHUUECKOM 3JIEMEHTE.

DneKTpuuecKoe moje 3eMIIH.

Tema3.3. Copep:kanne yueOHOro MaTepuajia

DJIeKTpHYecKuit 1. | Dnekrpuyeckas NPOBOIUMOCTH MeTAILIOB. OCHOBHBIE MOJIOKEHHS YJIEKTPOHHO# Teopuu. 3aBHCHMOCTD CONPOTHUBJIEHHE

TOK B Pa3JINYHbIX NMPOBOJAHUKA OT TeMIepaTypbl. CBepXIpoBOIUMOCTh. TeMiepaTypHbIil KOOPPHUIIMEHT COMPOTURICHUSL. YaensHOE

cpenax conpoTtuiieHue. TepmomeTpsl conpotuBieHust. OnbITel ManaensiTam u [lananekcu moATBepKAAIONIYIO JIEKTPOHHYIO TPOBOIUMOCTh
METaJUIOB.

2. | DaekTpuyeckuii TOK B MOJYNPOBOJHUKAX. DJIEKTPUYECKasi IPOBOUMOCTH MOJYNPOBOHHKOB IPH HAJTUYNU NPUMeCei.
CpaBHEHHE YAETHHOTO COMPOTUBIICHNUS IOIYIPOBOAHUKOB M METAJIIOB 3aBUCHMOCTDH COTIPOTUBICHHUS OT TeMIIEpaTyphbl U OCBEIIEHHOCTH.
CoOcTBeHHas! IPOBOMMOCTh MOJIYIPOBOIHUKOB. BisiHUE npuMeceii Ha MPOBOANMOCTD TIOJIyITPOBOAHUKOB. JJOHOPHBIE U aKIETITOPHBIE
IIPUMECH.

3. | IorympoBOAHMKOBBIIi MO/, TPAH3UCTOPBI. [IBOIHHON I-p Eepexo U criocod ero MoydeHus, p--p Hepexo. Y CHIICHHE TP TTOMOIIN
Tpan3ucropa. [Ipumenenue Tpansuctopos. [IpuMenenne noaynpoBoaHuKoB. TepMucTops! u GoTOpe3nCTOpsl. BHyTpeHHel u BHEIIHMI

thoroaddexr.
Tema3.4. Copep:xanue y4eOHOr0 MaTepuasa
dneKTpHUecKUii 1. | DaexkTpuyeckuii TOK B BakyyMme. BakyyMHbIii Anoa. D1eKTpOHHO - tydeBas TpyOka. [loHATHe BakyyMa. YcioBHE CyIIECTBOBaHHUS
TOK B pa3IN1HBIX TOKa B BakyyMe. TepMO3JIeKTPOHHAs SMUCCHSA. Y CTPOICTBO BaKyyMHOT0 quoAa. BonabT - amnepHas xapaxrepuctuka. [lomryuenue
cpenax JJIEKTPOHHBIX ITYYKOB. Y CTPOWCTBO M AEHCTBUE MIEKTPOHHO - JIy4eBOI TpyOKHM U ee IpUMEHEHHE.

2. | DJIeKTpPUYeCcKHUii TOK B :KHIKOCTH. 3aKOH YJIeKTpoan3a. Perenne 3aaa4 Ha 3aK0H 3J1eKTPOJIHM3a. DICKTPOINTHIECKAS TUCCOLUALINL.
[Tpupona cBoOOIHBIX HOCUTEINEH 3apsiia B pacTBOpax M paciuiaBax. 3akoH Papajes. DIeKTpOXUMHYECKUH SKBUBaJIeHT. Dopmyita
MEPBOro 3aKOHA JIEKTPOIIM3A.

3. | DyeKTpUYecKHuii TOK B razax. Buabl HecaMoCTOSITEILHOTO U CAaMOCTONITeJILHOr0 pa3psigoB Ilinazma. CamocrosiTenbHAs U
HECaMOCTOSTEIbHAS IPOBOJUMOCTD ra3a. MoHu3amus u pekoMOuHanus. Boibt - amnepHas xapakrepuctuka. VICKpoBoii, KOpOHHBIH,
TICIOLIEH pa3psiabl, daekTpuyeckas ayra. [lonstue o mnazme. TexHnyeckoe MpUMEHEHHUE.

4. | TloBTOpUTE/ILHO- 0600 1aIOIMIi YPOoK 10 TeMe «Tok B pa3nn4HbIX cpegax». CornocraBieHue MPOBOJUMOCTH, BOJIbTAMIIEPHON
XapaKTepUCTUKE, 3aBUCUMOCTH OT TEMIIEPaTypbl. BojbTamMrepHOl XapakTepUCTHKE, 3aBUCHMOCTH OT TEMIIEPATYPBI.

CamocTosiTeJIbHBIE pa0OTHI:
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Bropoii 3axon dapanes.

HonHas npoBOAMMOCTE 3JIEKTPOJIUTOB.
AKKYMYJISTODBIL.

Monnus. ['pozooTBoa.

OJeKTpoHHas IPOBOAUMOCTh B BEICOKOM BaKyyMe.
[ToynpoBOTHUKOBBIE BHIPSIMUTENH, (POTOTIEMEHTHI.

Tema3.4. Copep:xanue yueOHOr0 MaTepHaJia 8
MarnauTtHoe mnoJe. 1. | B3aumojeiictBue TokoB. MaruutrHoe moje. Bekrop MaruurHoii uHaykuuu JIMHUM MATHUTHON HHAYKIMU. MArHUTHBINA MOTOK.
BzaumonelicTBre npoBOoAHUKOB ¢ TOKOM. OnibIThl AMIiepa u Dpctena. CuinoBasi XapaKTepUCTHUKA MAarHUTHOTO 1oJist. Moylb BeKTopa
MarHUTHOHM HHAYKIUH. V300paXkeHus OIS ¢ IOMOIIBIO IMHIH MarHUTHON MHAYKOWW. EAMHUIBI MATHUTHOW MHIYKIMH. MarHUTHBIH
noToK. EXWHUITA MarHUTHOTO TTOTOKA.
2. | 3akon Ammnepa. Cuia Jlopenna /leiicTBe MATHHUTHOTO MOJIsI HA IBUXKYLIUiicsl 3apsil. MarHuTHbIE CBOCTBA BellecTBa. Pemenue
3aja4. DKCIepUMeHTAIEHOE 000CHOBaHME 3aK0HA AMIiepa. MOIyib 1 HallpaBlICHHE CIUTBL, ICHCTBYIOIINN Ha MTPOBOTHIK CTOKOM B
MarHuTHOM 1one. [IpaBuio neBoit pyku. [IpuHINT neficTBHA M3MepUTeNbHBIX proopoB. @opmyna JlopeHia mpaBmio Uil ONpeeIICHIS
HanpasyieHus cuibl Jlopenua. [lpumenenue cunsl Jlopernua. MarautHas npoHuiaeMocth. ['unore3a Amnepa. M3smepeHrne MarHuTHOM
MIPOHUIIAEMOCTH.
3. | SIBJIeHMe PJIEKTPOMATHUTHON HHIYKIHHA. 3aKOH YIeKTPOMATHUTHOH HHAYKIuH. CaMouHIyKIusl. VcTOpust OTKpHITHSA
9NEeKTpOMarHuTHOU nHAykuu. I[Ipuunna Bo3HukHoBeHue D.J[.C. B ombITax, 3Hauenue . [ .C. mpu OBICTPOM M MEIJICHHOM JBI>KEHUU
MarauTa. CKOpocTh U3MEHEHUSI MarHUTHOTO NoToka. 3HaueHue moayinsa O J{ C. Maaykuuu. SIBneHne caMOMHIyKIMH EnHUIbI
nHaykTUBHOCTHU. [IpaBuiio Jlenua. Pemenue 3aga4 Ha 3aKOHBI 2JIEKTPOMArHUTHON MHAYKIUU.
JlaGopaTopHnasi pabora
7. | A3yveHne sIBJIEHUS FJIEKTPOMATHUTHOM WHIYKIHH.
CamocrosiTesibHasi padoTa
EcrecTBenHnnie n HNCKYCCTBCHHBIC MAarHUThI.
MarnuTtHoe 1noJje u ero nposisneHne. OCHOBBI TEOpUHU GeppoMarHeTu3Ma.
[IpuHIUN qeCTBUS SIEKTPOIBUTATEIS
Tema3.5. Copep:xanue yueOHOT0 MaTepHaJia 8
MexaHu4yeckue 1. | MexaHnuueckue Kojiedanusi. AMILIMTY/Ia, IEPUO/, YACTOTA KoJieGanuii. Pelienne 3a1a4 no reMe MexaHH4eCKUe KOJ1eOaHusI
KoJie0aHusl. [onstne o KomeOaTeNbHOM IBM)KCHUH, YCIOBHS BO3HHUKHOBEHHS, YPAaBHCHHS IBIDKCHUS, MaTEMAaTHYCCKAH MAasTHUK, TapMOHHUYCCKHE
kosieOanus. Pesonanc. Onpenenenne cMEeHus, IEpHUoia, aMIUIATY/IbI, YaCTOTHI, 3aITUCh YPaBHEHHs FTApMOHUYECKOT0 KOJIeOaHHsI.
2. MartemaTuyeckuii MasiTHUK. YpaBHeHHMe JBHKEHMsl MAaTeMaTH4eCKOro MAasiTHMKA. BbiHy:kaeHHble KojeOanus. Pe3onanc.
IIpumenenne pezonanca u 6opsda ¢ HUM.
[onstne 0 (pU3MIECKOM M MATEMAaTHYECKOM MasTHUKaX. XapaKTepHbIE OCOOCHHOCTH BBIHYKJICHHBIX KOJCOAHHWH CUCTEMBI. Y CIOBHS
BO3HHMKHOBEHHS PE30HAHCA.
3. | 3ByKoBbIe BoJIHBI. Penienue 3a1a4 no TeMe MexXaHUYeCKoe IBHKEHHE.
yHBTpa?)ByK " €ro UCIIOJIb30BAHUEC B TCXHUKE U MCAUITUHE.
CKOpOCTh, TPOMKOCTb, BBICOTA 3BYKa. JJTMHA BOJHBI, 3BYKH B cpefie. [IoIroToBKa K KOHTPOJIBHOH padoTe.
KounTpoJsbHas padora no pazaeay Nel.
JlabopaTopHasi pa6oTa
8. | Onpenenenue yckopeHusi CBOOOIHOr0 MaJeHUsI MPH MOMOLIHA MATEMATHYECKOr0 MasATHHKA.
Paznen.4. KOJJEBAHUSA U BOJIHBI 40
Tema 4.1. | Cojaep:kaHue y4e0OHOT0 MaTepuaa 4
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JaextpomarautH | 1. | KosnebareabHblii KoHTYp. CBOOOHBIE 31eKTPOMATHUTHBIE KoJ1e0aHus. BbIHYKIeHHbIe 3JIeKTPOMArHUTHBIE KOJIeGaHUs. 1
ble KOJIeOaHusl. JnexkTpuyeckuii pe3oHanc. [lepuoa cBOGOAHBIX dJIEeKTPHYECKUX KojIedaHMIi Y cTpoiicTBO KojebaTesbHOro KoHTypa. IlpeBparienue
sHepruu B HeM. [lepron snekrpudeckux konebannit @opmyna Tomcona. XapakTeprCTHKH 3JIEKTPOMAarHUTHBIX KOJIeOaHui (yacTora,
nepuos, ammiryna). 'apmonndeckue konebanus Y paBHEHHE, ONUCHIBAIONIEE MPOIIECCH B KosiebaTeabHOM KoHType. Popmyna Tomcona.
2. | lepemennblii TOK. JeiicTByOIMe 3HAYEHHS CHJIBI TOKA M HANPSI)KEHUsI. AKTHBHOE CONPOTHBJIEHHE B IIENMU MEPEMEHHOr0 TOKA. 1
EMKoCTh M MHAYKTHBHOCTH B ILieNH NepeMEHHOIr0 TOKaA. Konnencarop u kaTymika B IIeM NEPEMEHHOIO TOKa. AKTHBHOE
CONPOTHBIIEHHE. ONeKTpudeckuil pesoHaHc. IIpom3BoacTBO, mepenaya M mnorpedjeHne JjekTpodHeprun. Tpancdopmartop
YCTpoicTBO M NPUHLUI AEUCTBUS TpaHcopMmaropa. Pexum xomocto xona. biok-cxema NIpou3BOJACTBa, NepeJaydl U HCHOJIb30BaHUS
anekTprdeckor sHeprun. [Ipodnemsr sreprocoepekenus. Texanka 0€30mMacHOCTH B 00paIIeHIH C SJICKTPHIECKAM TOKOM. Y CTPOICTBO U
TIPHHIAI JeWCTBUS TpaHchopMmaTopa Pexxnm xomocTo xoxa.
CamocTosiTeIbHbIE Pa0OTHI. 8
BeInpsiMiieHue 31€KTPHUECKOTO TOKA.
I'eneparopsl nepeMEHHOTO TOKA.
I'eHepaTopbl HOCTOSHHOTO TOKA.
Hcropus snekTpuduKaIuy CTpaHbl.
Tema 4.2. Conep:xanue yue0OHOro MaTepuasia 8
J/1IeKTPOMATHUT 1. | DiekTpOMArHUTHOE M0JIe M DJIeKTPOMATHUTHBIE BOJIHBI. OnbIThI I'epua. CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH. U300perenue 1
Ho¢ 1oJie 1 paauo [TonoBbiM. CBA3b MEXKAY IIEPEMEHHBIM JICKTPHUECKAM H MATHUTHBIM ITOJIeM. MeXaHi3M 00pa30BaHuUs 3JICKTPOMAarHUTHON
IJIEKTPOMArHHUT BOJIHBI KOHEYHOCTB CKOPOCTH €€ PacIpOCTPaHEHUs M MONIEPEYHOCTh BOJNHBL. CBOWMCTBA 371€KTPOMAarHUTHBIX BOJH. CBOMCTBA
HbIC BOJIHBI. DJIEKTPOMArHUTHBIX BOJIH.
2. | IIpuHOMIBI PAIHOCBA3N AMILTUTYAHASI Moayasiuus. [lerekTupoBanue. biok cxema pagroBenaTeIbHOTO TPAKTA. 2
3. | JerexkTopHsblii paiuonpueMHuK. [IpuHIMII 1eCTBYS U yCTpOIiCTBa. 2
4. | CBer Kak 2JJIeKTPOMarHuTHas BoJiHA. Pa3BuTHe B3IJs0B Ha mnpupoay cBera. BosiHOBble W KBaHTOBble CBOICTBa cBeTa. 1
IIpsimonuHeiiHOCTH pacnpocTpaHeHusi cBera. OCHOBHbIE HCTOpUYECKHE (aKThl, MOJTBEPHKIAIOIINE BOJIHOBYIO U KOPIYCKYJSIPHYIO
TE€OpHUH. 3aKOH MPSIMOJIMHEHHOTO pacpOoCTPaHEHUsI CBETA B OJHOPOJHOU Cpefie.
CamocTosiTeTbHBIE PA0OTHI. 2
Hzo6perenue panno [MomossiM. XKuznenesrensHocTh A.C. [Tomosa.
Pagnonokanus. IpuHnun paguonokanuu U €€ NpUMEHEHHE.
TeneBuneHue U pa3BUTHE CPEICTB CBA3H.
Tema 4.3. Copep:xanue y4yeOHOro MaTepnaJia 10
Onruxka. 1. | 3aKkoHbI oTpaskeHUs U NpeJOMJIeHHUS cBeTa. 3epkanbHOoe, Auddy3HOE OTpakeHHe; NeHCTBUTEIBHOE U MHUMOE H300paKeHue. 3
OTHOCHTEIBHBIN TOKA3aTeIh MPETOMICHNUS, (PU3MUECKIIA CMBICI TOKA3aTeNs MPETOMIICHHSI.
2. | Nurepdepennus u gudpaxkuus ceera. Jucnepcus cBera. YciaoBrue 00pa3oBaHus HHTEP()EPSHIIMOHHOTO MAKCHMyMa i MHHUMYyMa.
Komnpna Herorona SBnenne audpaknun. JndpakunoHHsIe KapTUHBL, U paKknroHHAs pemeTka. O0bsIcHeHHe 00pa30BaHMs CIUIOITHOTO
CIEKTpa MPH JUCIIEPCHU.
3. | Pa3nu4Hble BUABI )JIEKTPOMATHUTHBIX H3JIy4Y€eHUH, HX CBOiiCTBa U NMpakTHieckne npumeneHnsi Konrpoabnas paéora no pasueny 1
Ne3-4.
JlaGopaTopHasi pa6ora 4
9. | Onpenesienne moka3areJisi PeJOMJIEHHUsI CTEKJIA. 2
10. | OnpeaejieHHe CBETOBOI BOJHBI PH NOMOIIH JH(GPAKIHOHHON PEIIETKH. 2
CamocTosiTeJIbHbIE Pa00ThI 4

HononuurensHble 1Beta. CBET U 1IBETA TEJI.
Criektpbl. CIeKTpaJbHBIC annaparhbl.
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TlonHoe oTpaxkeHue U ero ucnosb3oBanue. [IpeaenbHbINi yro MOJTHOTO OTPAKEHUS
paduosieToBOC M3My4YeHUE. PEHTreHOBCKHE JIyUH.

WndpaxpacHoe, ynpT

Tema 4.4. Copaep:xaHue y4eOHOr0 MaTepHaJia 4
Onementbl Teopun | 1. | IIpuHuun oTHocuTebHOCTH [TocTyIaThl TeOpUH OTHOCUTENBLHOCTH [locTynarsl DitHmrreiina [IpeaesbHOCTs CKOPOCTH CBETA B
OTHOCHTEIbHOCTH BakyyMe T MalikelbCOoHa.
2. | 3aBHCHUMOCTB MacChI TeJla 0T CKOpocTH. PensituBucrckas Teopusi. CBA3b MeKy Maccoii M JHeprueii.
OkcnepuMeHTaNbHbIE (PaKThI, MOATBEPKIAIOIINE YBEINICHHE CKOPOCTH Tel. 3aKOH B3aMMOCBA3H MacChl M SHEPTHUH.
Paznen.NeS KBAHTOBASA ®U3UKA. 34
Tema5.1. Cogaep:xaHue yueOHOI0 MaTepHaJia 8
CeeToBbie 1. | I'nmnore3a [lnanka o kBantax. ®orodddexr. Teopust porodrppexra. YpaBHenune Jitnmreiina, 1ias ¢porodpdexra. [IporuBopeune
KBaHTBI. MEKy TEOpUEH U ONBITOM. DHEpIrHs KBaHTa, HciTyckaeMoro atoMoM. [Toctostanas [Tnanka. 3akons! poTorddekra, 0ObICHEHHE C
KBAHTOBOH TOUYKH 3pPEHUSI.
2. | ®ortonbl. Pemienne 3a1a4 Ha ypaBHeHHe DiiHIITeHHA 1151 poTodddexTa. BenmanHbl, XapaKTepH3yIOIIe CBOWCTBa (POTOHA; Macca,
CKOPOCTB, SHEPTHSL, UMITYJIbC. JIBOWCTBEHHOCTH CBOUCTB CBeTa. XapakTepucTuku GortoHa. Popmymna DitHmTeiHa. Pemenue 3aga4 Ha
ypaBHeHue JiiHmTeiiHa 115 doTordpdexra. Xapakrepuctnku potoHa. Popmyna DHHIITEHHA.
3. | TexHuuecKue yCTpPOiicTBa, 0OCHOBaHHbIE HA HCNOJIB30BaHNU (oTodPekTa. PenieHue 3a1a4 Ha ypaBHeHHe DifHIITeitHA 11l
dorordpexra. dotopesucrop, poTopene, yCTPOUCTBO U MPUHIUT IeHCTBHA POTOIIEMEHTa. XapaKTepucTUKH GoToHa. Dopmyna
OiHireiiHa. /laBjieHue 1 XuMu4ueckoe aeilictBue cBera. OObSICHEHUE JaBJICHUS CBETa HA OCHOBE BOJTHOBBIX U KBAHTOBBIX
npejcraBicHuii. B3anMopelicTBre cBeTa u BeniectBa. DotocuaTe3. DOTOXUMHUYECKHE OCHOBHI (hoTOrpaduy.
4. | TloBTOPHTEILHO-0000IAIOIINIT YPOK 110 TEMAM «U3Jy4YeHHE U CIIEKTPBI», «CBETOBbIE KBAHTHI», «/1eHICTBHE CBETA» € YUETOM
nosay4aemoii npogeccun. [IoBTOpUTH CIIEKTPHI U3TyUYEHUS U NMOTJIOMEHUs. OCHOBHBIE 0COOGHHOCTH AJICKTPOMATHUTHBIX BOJH. 3aKOHBI
dhoroaddexra. Kranroro BosnHoBas aBoiictBeHHOCTh cBeTta ([TPOOECCUOHAJIBHO-OPUEHTUPOBAHHOE COIEP2KAHUE)
CamocTosiTeJibHbIE PaGoThI 2
JetlicTBue cBeta Ha BeuiecTBa. OOTOIIOMUHECLIEHIINS.
doroxumudeckoe neiicteue ceera. @ororpadus.
Tema$5.2. Conep:xanue yueOHOro MaTepuaja 16

AToOM U sapo.

1.

CTpoeHue aToMa: IJIaHeTapHasi MoJieJib, ocTyaaTsl bopa. Moaeas atoma Bogopoaa no bopy. CrnoxHoe crpoerue atoma. OnbIT
Pezepdopaa. Moaens TomcoHa u m1aHeTapHasi MoJienb V3imydeHne u NMorJIoeHrne CBETa aTOMOM. [IporcxXoKaeHe THHEHUaThIX
CIIEKTPOB.

IIpuHOMND geficTBHA U HCNOIb30BaHUE J1a3epa. MeToabl Ha0I0JeHUSI U PErHCTPALIMU 3J1eMEHTAPHBIX YacTHI. Jla3epbl HCTOUHUKHI
KorepeHTHoro nainydenus. Cueryuk I'eiirepa, kamepa BuibcoHa, my3sIpbKkoBast kamepa. MeTo TOJICTOCIONHOM (hOTOIMYIBCHH.

OTKleTHe eCTeCTBEeHHOM PaAO0aAKTUBHOCTH. PaguoakTuBHbBIE npeBpameHus. 3akon PaaAMO0aKTUBHOI'O pacnajaa. l'lepuoz[

moJqiypacmaaa duznyeckas npupona CBOMCTBA U 00J1aCTH MMPUMEHCHUA anb(ba, 66Ta, FaMMa-H3J’Iy‘IeHHﬁ. 3akoH PaaguOaKTUBHOT'O paciiaja.

ITepuon nonypacnana.

CTpoeHue aTOMHOrO spa. JHeprus cBsa3H. CBsA3b Macchl M JHEPruu. SliepHas JHepreTuKa.

@dopma 3anucu Opu sAepHBIX npespamieHusx. M3oronsl. M30Tons xumuueckux aneMeHToB. [IpaBuno cMemenus. @opma 3anucu npu
SNIEPHBIX NpeBparienus [IpoToHHO - HeWTpoHHas Mozaeib aroMa. OcOOEHHOCTH B3aMMOJICHCTBHS YAaCTHI] BHYTPH siipa. Dusndeckuii
CMBICII ITOHSITHH «3HEPTHs CBSI3M» «lleeKT Macchy Popmyiia pacyera SHEPTUH CBSI3H.

I/ICKyCCTBeHHaSI PAaIHOAKTUBHOCTb. HHepHLIe peakuun Pemmenne 3a1a4 HA AAICPHbIC PeaKINH. Pacuer OHEPICTUICCKOI'0 BbIXOda
ﬂﬂepHOﬁ pCaKkumu. Pemenne 3a4a4 Ha AACPHbIC PCAKIIUH. Z[OHPIC&TL AACPHBIC pCAKIIUU.

Jenenne sigep ypana. Illennas sinepHasi peakuus. Sinepuslii peakrop IIpumenenne sinepHoii 3Hepruu. MexaHusm JeneHus sapa.
OcBo00KIeHHE HEPT U NIPHU AeseHHN siiep. OCYIIeCTBICHUE YIPABISIEMON PEaKuy JeICHUU. ATOMHBIE JIEIOKOIIBL. DJICKTPOCTAHINN U
T I
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7. | TepmosinepHasi sHeprusi. JHeprusi Penenue 3a1a4 Ha siiepHbIe peakluu. 3Be3/1. TepMosiiepHas  peakius, yCIOBUS ee
ocymiectiieHus. [lepCekTUBBI  Pa3BUTHS YIPABISEMOM TEPMOSIEPHON peakiueil. Pacyer sHepreTH4ecKoro BEIX0/1a AEPHOM peakiuy.

8. buoaornyeckoe BO3HeﬁCTBHﬂ PaANO0AKTUBHOIO U3JIYyYCHUA. HOBTOpI/[TeJIbHO — 06061112101111/1171 YPOK 110 TEME «ATOM H aTOMHOE
ﬂup0».£[03a H3JIy4YCHUA. Equnaunel HU3MEPCHUA BamnTa opraHmuisma OT U3JTyUCHH. HpOﬂHaJ'II/I?;I/IpOBaTI) u O606HII/ITI) OCHOBHBIC BOIIPOCHI
OTOT'0 pa3acia.

CamocrosiTe1bHbIE PA0OTHI 8
HenpepsiBHBIE ClIEKTPHI UCITycKaHUs U noryomeHus. [lonocaTele u TnHeuaTble CIEKTPEI.
O0nacT NpUMEHEHUs IEePHOH YHEPTHH.
SnepHas sHepreTHKa B OCBOEHHH KOCMOCA.
Pa3paboTku yueHBIX HAIIEro Toposia B 00JIacTH SISPHON SYHEPTHH.
10.b. XapuToH Xu3Hb U AEATEIEHOCTH YICHOTO.
[IprmeneHne paguanuy A OTNPENeTICHNS BO3PACTa HCTOPUIECKUX HAXOMIOK U PACKOTIOK.
Buzpl n 3amacel SHEPreTHUECKUX PECypcoB Ha 3emiie.
Pa3nen.Ne6IBOJIIOIMS BCEJJEHHOM 12
Tema 6.1. Coaep:xanue yueOHOro MaTepuaja 8
IBoJIOLUSA 1. | D¢dexr domiepa u o0HapykeHHe «pa3deranus» rajgakTuk. Bojibuioii B3pbiB. Bo3MokHbIE CHEHAPHM HBOJIOHUH BCEJIEHHOI.
BCEJICHHOM. Knaccudukanus 3Be3a. O630pHBIE TeKIIH. Pa3Mepbl 1 Macchl 3BE3I.

2. | MueuHblii myTh — HalIA rajJakTuka. MHorooopasue rajJakTHK. TyMaHHOCTh AHIPOMEB, CTUPAThHBIC TATAKTHKH.

3. | DBoJionusi u 3Heprus ropexus 3ee3q. Tepmosiaepublii cunTe3. OfpasoBanue miaHeTHbIX cucreM. CojiHeUHasi cuCcTeMA.

0O630pHbIe gekiud. O030pHbIE TEKINH.

4. | MoBTopenne u 06061meHue y o Kypcey "®Pusuka"
CamocTosiTeIbHBIE PAOOTHI 4
IInaneTs! conHeuHOM cucreMsbl. Pa3neneHue miaHeT Ha TpyIIbL.
Crpoenue maneT rpymibl 3emist. TBep/ast HOBEPXHOCT IUIAHET, HATMUUe aTMOc(hephl, IIa3MEHHBIE S/Ipa.
Crpoenne miadet rpynms! FOnutep. CXoICTBO M pa3nudue THX MPYMIL
Hroro: 270
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOBYYEBHOM JEATEJILHOCTUCTYIEHTOB

Conep:xkanue
00yueHus

XapakTepuCcTHKA OCHOBHBIX BHU/IOB /IeATEILHOCTH CTY/I€HTOB
(HA YpOBHe Y4eOHBIX el CTBHIA)

BBenenue

YMeHus NOCTaHOBKHU LieJiel 1esTeIbHOCTH, IUIaHUPOBaHMs COOCTBEHHOM
JIeATEIbHOCTH Ui JOCTHKEHHUSI IIOCTABIICHHBIX LIEJICH, IPEABUACHUS
BO3MOKHBIX PE3YJIbTATOB 3TUX JEHUCTBUM, OpraHU3alui CAMOKOHTPOJIS U
OLIEHKHU TIOJYYEHHBIX pe3yabTaToB. Pa3BUTHE CIIOCOOHOCTH SICHO U TOYHO
u3jaraTb CBOM MBICIIH, JJOTMYECKH 0OOCHOBBIBATH CBOIO TOUKY 3pEHHUS,
BOCIIPHHUMATh U aHAJIU3UPOBATh MHEHUS COOECETHUKOB, TPU3HABAs IPABO
JpYroro 4ej0BeKa Ha HHOE MHEHHE.

[TpousBenenne u3mepeHus (HU3NYECKUX BEIMYMH M OIICHKA IPAaHUIIbI
MOTPEIIHOCTEN U3MEPEHUN.

IIpencraBnenue rpaHuLbl MOTPEMIHOCTEN U3MEPEHU IIPU ITOCTPOCHUH
rpaguKoB.

YMeHne BbICKa3bIBaTh TUIIOTE3BI 11 OOBSICHEHUS HAOI0JaeMbIX SIBJICHUH.
YMeHnue npeuiaratb MOACIU SIBJICHUN. Y Ka3aHWe IPaHULl IPUMEHUMOCTH
¢uznyeckux 3aKkoHOB. M310%keHNEe OCHOBHBIX MOJI0KEHUN COBPEMEHHOMN
Hay4YHOW KapTUHBI MUpa.

[TpuBeneHre NpUMEpOB BIUSHUSA OTKPBITHI B (U3UKE HA POTPECC B TEXHUKE
Y TEXHOJIOTUHU IIpou3BoAcTBa. Vcnonb3oBanue MHTEpHETA 171 IOUCKA
uHpOpMaLINH.

1. MEXAHUKA

Kunemamuxa

[TpencraBieHne MEXaHUUECKOTO IBH)KEHUS TEJIa yPABHEHUSIMU 3aBUCUMOCTH
KOOPJIMHAT U MIPOEKLUEN CKOPOCTH OT BpeMmeHu. IIpencrasienne
MEXaHUYECKOT0 JBM)KEHUS Teja rpaduKaMy 3aBUCUMOCTH KOOPJIMHAT U
MpOEKIMEN CKOPOCTH OT BpeMeHu. OnpesienieHne KOOpAUHAT IPOHAEHHOTO
MyTH, CKOPOCTH U YCKOPEHUS Tela Mo rpadukaM 3aBUCUMOCTH KOOPJIMHAT U
IPOEKINH CKOPOCTH OT BpeMeHU. Onpeienenrne KoopAuHaT MpolIeHHOTo
IIyTH, CKOPOCTH U YCKOPEHHUs Tejla 110 YPABHEHUSAM 3aBUCHUMOCTU KOOPAMHAT U
IIPOEKIUI CKOPOCTH OT BPEMEHHU.

IIpoBeneHre CpaBHUTENBHOIO aHAIN3a PABHOMEPHOTO U PABHOIIEPEMEHHOTO
JBIDKCHUH.

YKa3zaHue UCIIOIb30BAHUS IIOCTYNATEIBHOIO U BPAIATEIbHOTO IBUKEHUN B
TEXHUKE.

[TproOperenue onbiTa pabOTHI B IPYIIIE C BHITOIHEHUEM Pa3IMYHbIX
COIIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOM CUCTEMBI ACWCTBUI U KOHCTPYKLIUU IS
SKCHEPUMEHTAIBHOTO ONPENEIECHNS KHHEMAaTUYECKUX BETUYHUH.
[IpencraBiaenne HHPOPMALIMHU O BUIAX JBHXKEHUS B BUJE TAOIHUIIBL.

3axonbl COXpaHeHus
68 MexXaHuke

IIpuMeHeHne 3aK0Ha COXpaHEHUsT UMITYJIbCA JUJISl BBIYMCIICHHUS] N3MEHEHU I
CKOpOCTEH TeJ MpH UX B3auMOJeHCTBUIX. MI3MepeHne paboThl CHIT U
M3MEHEHNE KHHETUYECKON YHeprun Teja. Boerurcnenue paboTel cui u
U3MEHEHUSI KUHETUYECKOU DHEPIUH TeIa.

Brruncnenrie NOTeHIHAIbHON SHEPTUN TN B TPABUTALIHOHHOM TIOJIE.
Onpenenenye NOTEHIMAIBHON SHEPTHH YIIPYTO Ae(OpMUPOBAHHOTO Teja 10
U3BECTHOM Jie(hopMalvy U KECTKOCTH Tena. [IppuMeHeHne 3aKkoHa COXpaHeHus
MEXaHUYECKON YHEPIUU IIPU pacueTax pe3yabTaTOB B3aUMOACUCTBUH TEI
IPaBUTALMOHHBIMU CHJIAMU U CWJIAMU YIIPYTOCTH.

VYkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHHUKH. YKa3zaHHe yueOHbIX
JUCLUIUIVH, IIPU U3YYE€HUN KOTOPBIX MCIOJIb3YIOTCS 3aKOHBI COXPAHECHHUS.
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Conepxanue XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/€HTOB
00yueHust (Ha YypOBHe y4eOHbIX el CTBHII)
2. OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOJUHAMUKHA

OcHo8bl MONIEKYNAPHOU
KUHEeMu4ecKou meopuu.
Hoeanvnolii 2asz

BrinonHeHne s3KCepuMeHTOB, CIIYKaIuX JJIsl 000CHOBaHUS MOJIEKYJISPHO-
kuHetndeckoit reopuu (MKT). Pemenue 3a1au ¢ mpuMeHEHUEM OCHOBHOTO
YpaBHEHHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPHH Tra3oB.

Oripezenienne nmapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUU Ha
OCHOBaHUU ypaBHEHUS COCTOSIHUS MJIeabHOrO raza. OnpeneneHue
napaMeTpoB BEIECTBA B Ta3000pa3HOM COCTOSIHMH U TIPOUCXOISIIIIAX
nporeccoB 1o rpadukam 3aBucumoctu p (T), V (T), p (V).
OxcnepumenTainbHoe uccnegopanue 3asucumoctu p (T), V (T), p (V).
[IpencraBnenue B Buae rpadukoB U30XOPHOT0, H300apHOTO U
M30TEPMHUYECKOTO MPOIIECCOB.

Brruncnenue cpeiHell KHHETUYECKOM SHEPTUU TEIIOBOTO JBUKEHHS MOJICKYJI
10 U3BECTHOM TeMIlepaType BelecTBa. Bricka3zbiBaHUe TUIIOTE3 JJIS
00BsicHEHUS HAOIIOaeMbIX SBJICHUH. YKa3aHUE TPaHUL] IPUMEHHUMOCTH
MOJIENH «HAcaNbHbIN ra3» u 3akoHoB MKT.

Ochoesbi
MepMOOUHAMUKU

W3mepenne komuvecTBa TEIUIOTHI B Ipolieccax Terionepenayn. Pacyer
KOJIMYECTBA TEIJIOTHI, HEOOXOAUMOTO JIJIsl OCYILECTBICHUS 3aJaHHOTO
mpolecca ¢ Teronepenayeil. Pacuer nsMeHeHus BHyTpeHHEN SHEPTUH Te,
paboThl U IEPEJAHHOTO KOJIMYECTBA TEIIOTHI C UCIIOIb30BAaHUEM I1EPBOTO
3aKOHa TepMOAMHAMUKH. PacdyeT paboThl, COBEpIIIEHHOMN Ta30M, MO IrpaduKy
3aBucumoctu p (V).

Brruncnenue paboThl ra3a, COBEPILICHHOM MPU U3MEHEHUH COCTOSIHUSI 110
3aMKHyTOMY ITMKITy. Beraucnenue KITJI mpu coBepiiennu ra3om paboTsl B
npolieccax U3MEHEHHs COCTOSIHUS 1O 3aMKHYTOMY IMKITy. OOBsicHEeHHE
MPUHIIMIIOB AEWCTBUS TEIUIOBBIX MalIMH. JleMOHCTpalys poiau QU3UKU B
CO3aHUH U COBEPIIEHCTBOBAHUH TEIUIOBBIX JBUTaTEIICH.

N3noxxeHune cyTu 3K0JI0THYecKuX Mpoodsem, 00yClIOBIEHHbBIX paboToi
TEIJIOBBIX JBUTATENEH U MPEUIOKEHNE TYTH X PEIICHUs. Y Ka3aHUe IPaHull
MPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU. Y MEHHE BECTH JIUAJIOT,
BBICJTYIIIMBATh MHEHHE OINIOHEHTA, y4aCTBOBATh B IMCKYCCUH, OTKPBITO
BbIpaXkaTh U OTCTaWBATh CBOIO TOUKY 3PEHHUS.

VYkazaHue y4eOHbIX JUCLUIUINH, IPH U3YYEHUU KOTOPBIX UCIOIb3YIOT
yaeOHbIi MaTepuan «OCHOBBI TEPMOIUHAMUKIY.

Ceoticmea napos,
JrcuoKocmeti, meepovlx
mer

N3mepenne BIaKHOCTH BO3yXa.

Pacuer konuuecTBa TEMIOTHI, HEOOXOIMMOTO IS OCYIIECTBIECHUS TpoIecca
nepexo/ia BENIECTBA U3 OJHOTO arperaTHOro COCTOSIHUS B IPYTOe€.
DKCIEpUMEHTATBHOE UCCIIEOBAaHUE TEIUIOBBIX CBOMCTB BEUIECTBA.
[IpuBenenre MpuMEPOB KaUJUBIPHBIX SIBJICHUH B OBITY, PUPOJIC, TEXHUKE.
HccnenoBanne MEXaHMYECKUX CBOMCTB TBEpAbIX Tell. [Ipumenenue
(GU3UYECKUX MOHITHIA U 3aKOHOB B yueOHOM MaTepuaie mpodecCuoHaTLHOTO
Xapaxrepa.

Ucnonp3zoBanne MHTEpHETA A1 TOMCKa HHGOPMAIIMK O pa3paboTkax u

MPUMCHCHUAX COBPEMCHHLIX TBCPAbIX U aMOp(I)HBIX MaTCpHraIoB.

3. JIEKTPOAUHAMHUKA

Onexmpocmamuka Brrumncienne cui1 B3auMOACHCTBUS TOYEUHBIX YJIEKTPUUCCKUX 3aPSJIOB.
Brruncnenune HAITPAKCHHOCTHU 3JICKTPHUYCCKOIO IMOJISL OAHOTO U HCCKOJIBKUX
TOYEUHBIX JIEKTPUUECKUX 3aPSIOB.
Conep:xanue XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH CTY/ICHTOB
00yueHMsl (Ha YpoBHe Y4eOHBIX JIeiCcTBHIl)
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Brrumnciienre moreHnuana 3JIeKTPHIEeCKOro MoJisl OTHOTO U HECKOJIbKUX
TOYEUHBIX JIEKTPUUYECKUX 3apsA10B. I3MepeHne pa3HOCTH OTEHIUAIOB.
N3mepenne sHepruu JIEKTPUUECKOTO OIS 3apsSHKEHHOTO KOHEHCATOPA.
Brruucnenue sHepruu MEKTPUIECKOTO MOJIs 3apsHKEHHOT0 KOHIEH caTopa.
Pa3zpaboTka rmiaHa u BO3MOXHOM CXEMBI JICUCTBUI IKCIIEPUMEHTAIBHOTO
ONpeJIeTICHUS FNEKTPOEMKOCTH KOHACHCATOpa U AUDIIEKTPUUECKOU
MIPOHMIIAEMOCTH BEIIIECTBA.

[IpoBeneHre CpaBHUTEIBHOTO aHANIM3a TPABUTALIMOHHOTO U 3JIEK-
THOCTATHUYCCKOTO rmrref/'r

Tlocmosnnobiil mox

N3mepenne MoHOCTH 3ekTpuueckoro Toka. M3smepenne 31C u
BHYTPEHHETO CONPOTUBIICHNS UCTOYHUKA TOKA. BBINTONIHEHNE pacyeToOB CUIIbI
TOKA U HANpSHKEHUH Ha y4acTKax 3JEKTpUYecKux nemneil. O0bscHeHne Ha
puUMepe EKTPUUIECKOH 1enu ¢ AByMs uctounukamu Toka (31C), B kakom
ClIlydae UCTOYHHK DJICKTPUYECKOI SHEpriH paboTaeT B peKUMe reHeparopa, a
B KAKOM — B PEKHUMeE OTPEOUTEISI.

Onpenenenue TeMnepaTypbl HUTH HakaauBaHus. M3MepeHne 351eKTpuyecKoro
3apsana eKTpoHa. CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKU JUO/IA.
[TpoBeneHne cpaBHUTENBHOIO aHAIN3A MTOJIYIIPOBOIHUKOBBIX JHOJIOB U
TPUOJIOB.

Hcnonp3oBanue MHTEpHETA /17151 MOMCKA HH(DOPMALIMK O IEPCIEKTUBAX
Pa3BUTHS NOJYIPOBOJHUKOBOW TEXHUKU. Y CTAHOBKA IPUYMHHO-
CJIEICTBEHHBIX CBSI3EH.

Maenummnuvie sienenus

W3mepeHune WHIYKIIMU MarHUTHOTO T0JIsl. Bhruncienue cui, JeiCTBYIOIINX
Ha NPOBOJHHUK C TOKOM B MAaroHuTHOM I10JIC. Briaucnenne CHIJI, HeﬁCTByIOMHX
Ha JJICKTPUYCCKUH 3apsil, JBYKYIIUICSI B MATHUTHOM TIOJIC.

HccenenoBanue siBIEHUM JJIEKTPOMAarHUTHON MHAYKIIUN, CAMOWHAYKIIMH.
Brrancnenne sHepruu MarHuTHOTO mosist. OObsICHEHHE TPUHIINTIA CHCTBUS
anektpoasuratens. O0bsiCHEHHEe IPUHIINIIA AEWCTBUS FeHepaTopa
AIIEKTPUYECKOTO TOKA U DIEKTPOU3MEPUTENBHBIX TPHOOpOoB. OObsICHEHNE
NPUHLINIIA AEUCTBUS Macc-cieKTporpada, ycKopuTenei 3apsiKeHHbBIX YacTHULL.
OObsicHeHHEe POJIM MAarHUTHOTO TIOJISt 3€MJTH B )KU3HH PACTEHUM, )KUBOTHBIX,
YeNoBeKa.

[TpuBeneHre MpUMEPOB MPAKTUYECKOTO MPUMEHEHHS U3YYCHHBIX SIBICHUH,
3aKOHOB, TPUOOPOB, YCTPOUCTB.

[TpoBeneHNe CpaBHUTENHHOTO aHAIN3a CBOMCTB 2JIEKTPOCTATHIECKOTO,
MarHMTHOTO M BUXPEBOTO 3JIEKTpUUECKUX nosei. OObsCHEHNEe Ha TpuMepe
MarHUTHBIX SIBIIEHUH, MoYeMy (PU3UKY MOXKHO pacCMaTpuBaTh Kak
MCTaAUCHUILINHY.

4. KOJIEBAHUS U BOHbI

Mexanuueckue xoneba-
HUs

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MaTeMaTHuYecKoro
MasiTHAKA OT €T0 JUTHHBI, MacChl M aMILTUTYBI KojeOanuii. MiccnenoBanne
3aBHCHUMOCTH NepHOa KoeOaHui Tpy3a Ha MPYKUHE OT €ro Macchl U
KECTKOCTH TIPYKUHBL. Beraucnenue neproia kojieObaHU MaTeMaTHIecKOro
MasiITHUKA [0 U3BECTHOMY 3HAUEHUIO €ro JUIMHBL. Beruncnenue nepuoa
KOJIeOaHUH Tpy3a Ha MPYKUHE 110 N3BECTHBIM 3HAYCHUSIM €T0 MacChl U
KECTKOCTH MPYKUHBL. BeipaOboTka HaBBIKOB BOCTIPUHUMATh, aHAIN3UPOBATH,
nepepadaTeIBaTh U MPEAbSIBIATh HH(OPMAIHIO B COOTBETCTBUH C
MIOCTaBJIIEHHBIMU 33/1a4aMHU.

[IpuBeneHre MPUMEPOB aBTOKOIEOATEIFHBIX MEXaHNIECKUX CHCTEM.
[TpoBenenue knaccuduranuu KoneOaHui.

Conep:xanue
00yueHMsI

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH CTY/ICHTOB
(Ha YpoBHe Y4eOHBIX JIeiCTBHIl)
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Ynpyeue sonnvi

W3mepenre nuHbI 3BYKOBOW BOJIHBI 110 pe3yJbTaTaM HaOII0IeHUH
UHTEpEPEHINH 3BYKOBBIX BOJIH.

Hab6nronenue u o0bsicHeHHE ABICHUN HHTepepeHnnn u qudpakiium
MEXaHHYECKUX BOJIH.

[IpencraBienue obaacTeil mpuMeHEHHs YIbTPa3ByKa U MEPCIIEKTUBBI €r0
HCIIOJIb30BaHUA B Pa3JIMYHBIX OGJI&CTSIX HAayKH, TCXHUKHU, B MCAUIIUHC.
W3noxxeHue CyTu 3KOJIOTHYECKUX MPOOJIeM, CBA3aHHbBIX C BO3/ICHCTBUEM
3BYKOBBIX BOJIH Ha OpraHu3M 4€JIOBCKaA.

InekmpomacHumHvle
KoeOaHus

Habnronenue ocuuiorpaMM rapMOHUYECKUX KOJIe0aHUM CHIIbI TOKA B LIEIIH.
N3mepeHnue 31eKTpOEeMKOCTH KOHIeHcaTopa. M3mepenne HHAyKTUBHOCTh
KaTyLIKH.

HccnenoBaHue sBJIEHUS JIEKTPUUIECKOTO PE30HAHCA B ITOCIEA0BATEIBHOM
LETH.

[TpoBenenue aHaIOTUU MEXAY (PU3NUIECKUMHU BETUUYNHAMH, XapaK-
TEPU3YIOIIMMHU MEXaHUUYECKYIO U 3JIEKTPOMArHUTHYIO KojeOaTeabHble
CUCTEMBI.

PacueT 3HaueHMii CUIIbI TOKA U HANPSDKEHUS HA HJIEMEHTax LEenu
MIEPEMEHHOT0 TOKA.

HccnenoBanue npuHuuna aeicTeus tpancopmaropa. McenenoBanue
IpUHLINIIA AEMCTBUSI TeHepaTopa IepeMeHHoro Toka. McnonabszoBanue
WNuTtepHera a5 noucka UH(GOpMaIMK 0 COBPEMEHHBIX CIIoco0ax nepeaayu
DIIEKTDOIHEDIUU.

3ﬂ€Kl’l’lp0MClZHLlWlel€
B60JIHbl

OcymiecTBieHUE paguonepeiadu U paguonpuema. VMccienoBanrue cBOUCTB
3JICKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIILHOTO TenedoHa.

Pa3BuTHE ICHHOCTHOTO OTHONICHUS K U3Y9aeMbIM Ha YPOKax (PU3NKHU
00BEKTaM U OCBaMBaeMbBIM BHAAM JeITeabHOCTH. OOBsICHEHHE
MPUHIIUTTAATILHOTO PA3INUUS PUPOJIBI YIIPYTUX U DJIEKTPOMArHUTHBIX BOJIH.
H3noxxeHne CyTu 3KOJIOTUYECKUX MPOOIeM, CBI3aHHBIX C
AJIEKTPOMATrHUTHBIMU KOJeOaHusIMU U BoTHaMH. OOBICHEHHE POJIH
AJIEKTPOMATrHUTHBIX BOJIH B COBPEMEHHBIX HCCIEN0BaHUAX BeenenHoi.

5. OITUKA

Ilpupooa ceema

HpI/IMeHCHI/IC Ha INPAKTUKE 3aKOHOB OTPAKCHHUA U MPEIOMIICHUSA CBETA IIPU
PCIICHUHU 3a1a4.

OHpe,I[CJ'ICHI/IC CIICKTPAJIbHBIX T'PAHUL] YYBCTBUTCIIBHOCTH YCJIOBECUYCCKOTO
TJ1a3a.

YMeHnue CTPOUTH I/I306pa)KeHI/I$I MpeaAMETOB, 1aBACMBbIC JIMH3aAMHU. Pacuer
pacCcTodHNA OT JIMH3BI 10 1/1306pa>1<eHI/151 npeamMeTa. Pacuer onrrrueckoit CUIIBI
JIMH3EI. I/I3MCpCHI/Ie (I)OKyCHOFO pacCToOAHNA JIMH3EL. HcnpiTanue Moaesei
MHKPOCKOIIa U TCJICCKOIIA.

Bonnosvie ceoticmea
ceema

Habmionenue siBnenust HHTEp(EpeHLINU 3JEeKTPOMArHUTHBIX BOJIH.
Habmronenue siBinenus qudpakiuy 3JeKTpOMarHUTHBIX BOJIH. Habnmonenue
ABJICHUS NOJIAPU3ALMH 2JIEKTPOMAarHUTHBIX BOJIH. M3Mepenne 1uinHbI
CBETOBOM BOJIHBI 110 pe3yJIbTaTaM HaONIOA€HUS SBJICHUS HHTEP(EPEHIINH.
Habmonenue siBnenus nudpakuuu ceeta. Habnronenue spneHus
NoJIIpU3aluu U qucnepcnu cBeta. [Touck pa3nuuuii 1 cXoICTBa MEXITY
TU(PPaKIUOHHBIM U TUCIIEPCHOHHBIM CIIEKTPaMHU.

ITpuBeneHne NpUMEPOB MOSBIECHUS B IPUPOJIE U UCIIOIb30BAHUS B TEXHUKE
SBJICHUN UHTEpepeHINU, TU(PAKIINU, TTOISIPU3ALNH U TUCTIEPCHH CBETA.
[Iepeuncnenne MeTO10B IO3HAHMSI, KOTOPBIE UCIIOJIB30BAHBI IIPU U3YUYEHUU
YKa3aHHBIX SIBJICHUM.

6. 9JIEMEHTBHI KBAHTOBOM ®U3UKH
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Keanmosas onmuxa

Hab6mronenue dotosnexkrpuyeckoro s¢pdexra. O0bsICHEHNE 3aKOHOB
CroneroBa Ha OCHOBE KBAaHTOBBIX IIpeCTaBIeHUN. PacueT MakcuManbHOM
KHHETHYECKOW SHEPTHH JIEKTPOHOB TIpH (PoTodmekTpraeckoM ddekre.
Onpenenenne pabOTHI BBIX0/1a SJIEKTPOHA MO TpaduKy 3aBUCUMOCTH
MaKCHMaJIbHOW KMHETUYECKOU SHEPTrUU (POTOIEKTPOHOB OT YACTOTHI CBETA.
N3mepenue paboThl BeIX0AA dieKTpoHa. [lepeuncienne npubopoB yCTaHOBKH,
B KOTOPBIX IPUMEHSETCS 0€3-UHEePIIMOHHOCTh (poTodddekTa.

OOBsICHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO Ayain3Ma CBOWCTB (DOTOHOB.
OObsicHeHHEe POJIM KBAHTOBOM ONTUKU B PA3BUTUU COBPEMEHHOU (DU3HKHU.

Duszuxa amoma

Habntonenne nuHelyaThIX CIIEKTPOB.

PacueT yacToThI M JUIMHBI BOJIHBI UCITYCKAa€MOI'0 CBETa IIpU IMEpexo/ie aToma
BOJIOPOJIa U3 OJJHOTO CTAl[MOHAPHOI'O COCTOSIHUSA B Apyroe. OObsCHEHNE
IIPOMCXOXKACHUS JIMHEHUATOro CrieKTpa aToMa BOJOPOJIa U Pa3IndUs
JIMHENYaThIX CIEKTPOB PA3IMYHBIX ra3oB. MccinenoBanue IMHENYAaTOro
CIIEKTpa.

WccnenoBanue npuHmumna padoThl JJIOMUHECIIEHTHOM Jammbl. HabGmonenue u
o0BbsiICHEHUE NpUHLIMIA JeiicTBUs a3epa. [IpuBenenue npuMepon
MCIIOJIb30BaHUs J1a3epa B COBPEMEHHOM HayKe U TEXHUKE.

Hcnonb3oBanue MHTEpHEeTA U1 NOUCKAa MHPOPMALIUU O MEPCIEKTUBAX
IPUMEHEHHUS Ja3epa.

Quzuka amomHozo a0pa

HaGnronenue Tpekos anbda-yactull B kamepe Buinbcona. PeructpupoBanue
AJIEPHBIX U3JIYYEHUH C IIOMOIIBIO CYeTYHKa | 'elrepa.

Pacyer sHEprum cBs31M aTOMHBIX SIED.

Onpenenenue 3apsjia ¥ MaCCOBOI'O YKCiIa aTOMHOTO Apa, BOSHUKAIOILETO B
pe3yspTaTe paAuoaKTUBHOIO pacnaja. Beraucienue 3Hepruy,
0CBOOO0KIAIOIIEHCS IIPU PaJIMOAKTUBHOM paclaje.

Omnpenenenue NpoayKTOB AIEPHON PEAKIINH.

Boruncnenue s3Heprun, 0cBOOOKAAIOIMIEHCs MPH SIIEPHBIX PEeaKLIUsX.
[TonrMaHKe MPEUMYILECTB U HEAOCTATKOB MCIOIb30BaHUS ATOMHOM SHEPTUU
Y MOHU3HPYIOIINX U3JIyYE€HUH B IPOMBIIUIEHHOCTH, MEULIMHE.

N3n0xeHne CyTH 3KOJIOTHYECKUX MPOOIIEM, CBSA3aHHBIX C OMOJIOTHYECKUM
JefiCTBHEM paJlMOaKTUBHBIX H3nydeHull. [IpoBenenne knaccupukanum
3JIEMEHTAPHBIX YACTHI] 110 UX (PU3MUECKUM XapaKTepUCTUKaM (Macce, 3apsny,
BPEMEHHM KU3HU, CIUHY U T.[T.).

[ToHnmMaHMe EeHHOCTEN Hay4YHOTO MTO3HAHUS MUpa HE BOOOILE JUIs
YeJI0BEYECTBA B IIEJIOM, a JUIsl KayKA0Tr0 00y4aroLerocs JM4HO, IIEHHOCTEN
OBJIa/ICHUSI METOJIOM HAayYHOTO TIO3HAHUS JUIS JOCTHXKEHUS ycIexa B JI000M
BH/JIC TPAKTUYECKON NESATENbHOCTH.

7. 9BOJIIOIUS BCEJTEHHOM

Cmpoenue u pazsumue
Bcenennor

Hab6mronenue 3a 3se3gamu, JIyHoii 1 TutaneTaMu B Teneckon. HaGmonenue
COJIHEYHBIX MATEH C MTOMOIIBIO TEIECKOIA U COTHEYHOTO KPaHa.
Hcnons3oBanue MHTepHETA 715 TOMCKA N300paKEHU KOCMUYECKUX
00bekTOB 1 HHPOpMaIHK 00 X 0cO0eHHOCTAX OOCYKIEeHNE BO3ZMOKHBIX
cueHapues 3Boronuu Beenennon. MenonbzoBanue MIHTepHETa 115 OKUCKA
COBpeMeHHOU nHpopMaruu o pa3Butuu Beenennoit. Onenka nadopmaiuu ¢
MO3UIUH €€ CBOICTB: I0CTOBEPHOCTH, OOBEKTUBHOCTH, TIOTHOTHI,
aKTyaJIbHOCTH U T.J.
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Deonroyus 36e30. Brruncnenue sHepruu, 0cBOO0KAAIOMIEHCS IPU TEPMOSIEPHBIX PEaKLUsX.

T'unomesa dopmynupoBKa MpodiaeM TepMosIepHoi dHepreTUk. OObsICHEHHE BIUSHUS
NPOUCXOHCOCHUSL COJIHEYHOM aKTUBHOCTHU Ha 3eMutto. [loHnMaHue posin KOCMUYECKHUX
Conneunoti cucmemol UCCJIEJOBAaHUM, UX HAYYHOT'O U 3KOHOMUYECKOI'O 3HAYEHUSI.

O6CY)K,Z[€HI/IC COBPEMEHHBIX T'HMIIOTE3 O IPOUCXOXKIACHUN ConHEeYHOM CHCTEMBI
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YYEBHO-METOJAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIHIEYEHHUE
PABOYEHU ITPOI'PAMMBI YYHEBHOU JUCIUIIJIMHBI PU3UKA

OcBoeHre mporpamMmbl  y4eOHOU mucnumuivHel  @Du3uka TNpeanojiaraeT Hajludue B
npodeccnoHaTbHON 00pa30BaTENbHON OpPTaHHW3AINK, PEATU3YIONICH 00pa30BaTEeIbHYIO MPOTpaMMy
cpennero obmero oOpaszoBanust B mpenenax ocBoeHuss OITOII CITO na 6a3e OCHOBHOrO OOIIETO
oOpa3oBaHus, yueOHOro KabMHeTa, B KOTOPOM UMEETCSI BO3MOXKHOCTh 00€CTICUUTh CBOOOIHBIN JTOCTYII
B MIHTEpHET BO BpeMs y4eOHOTO 3aHATHS U B IEPHO] BHEYYCOHON JAEATEILHOCTH 00 YyUarOIINXCS.

B cocraB xabunera (pu3uku BXoauT Jlaboparopus ¢ jabopaHTCKON kKomHarou. IlomernieHue
kaOuHeTa (GU3HMKU JOJDKHO YIIOBJIETBOPITH TpeOoBaHusIM CaHUTAPHO-IHIEMUOIOTHUECKUX TIPABHI U
HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO THIIOBBIM O0OPY/IOBaHHUEM, YKA3aHHBIM B
HACTOSAIIUX TPEOOBAHMSX, B TOM YHCIE CHEIUAIM3HPOBAHHONW Y4eOHOW MeOenbl0 M CpeACTBAMH
006ydeHHs, 10CTATOUYHBIMH JUIS BEIIOTHEHHS TPEOOBAHH K YPOBHIO MOITOTOBKU 00YYaIOMUXCA L.

B kaOunere A0MKHO OBITh MYJNbTUMEAUHHOE O0OOPYIOBaHHUE, TIOCPEICTBOM KOTOPOTO
YYaCTHHKH O0O0pa30BaTEIbHOIO MpoIlecca MOTYT IPOCMATpUMBaTh BHU3YaJIbHYI HWH(OpMaIuo 1Mo
(u3uke, co31aBaTh MPE3CHTAIMH, BHICOMATePHANIBI U T.11.

B cocraB yueOHO-METOIUYECKOTO0 M MaTepHAbHO-TEXHUYECKOI0 OOECHeueHUs MpOrpaMMBI
yaeOHOM TUCIUTUIMHBI DU3HKa, BXOJSIT:

* MHOTO()YHKIIMOHATBHBIA KOMIUICKC IPETIO/IaBaTEs,

* HaSAIHBIC MOCOOMS (KOMILICKTHI YYEOHBIX TaONwI, TuTakaTel: «DuU3HUECKHWE BEIMYHHBI |
(dbyHIaMeHTallbHBIE KOHCTAHTBI», «MexayHaponHas cucrema eaununy CUy», «llepmogmuaeckas
cucTemMa xuMuieckunx sneMenToB J.M.MeneneeBay, mopTPEeThl BEIAIOIINUXCS YICHBIX-PU3UKOB
1 aCTPOHOMOB);

* H“H()OPMAIMOHHO-KOMMYHHKATHUBHBIEC CPEJICTBA;

* SKpPaHHO-3BYKOBBIE MOCOOUS;

* KOMILJIEKT 3JIEKTPOCHA0KeHUsI kKabuHeTa (PU3HKH;

* TEXHUYECKHE CPEJICTBA OOyUCHUS;

* JIEMOHCTpAIlMOHHOE 000py10oBaHKE (00IIEero Ha3HAYCHUS U TEMAaTHYECKHE HAOOPHI);

* JnabopatopHoe 000py1oBaHKE (00IIEeT0 Ha3HAYCHUS U TEMAaTHYECKHUE HaOOopHhI);

* CTaTUYeCKHe, TMHAMHYECKHE, JeMOHCTPAIMOHHBIC ¥ Pa3TaTOYHBIC MOJICIIH;

* BCIIOMOTaTeNbHOE 000PYI0BAHUE;

* KOMIUJIEKT TEXHHUYECKOH IOKYMEHTAIllid, B TOM 4HCIIE Macropra Ha CpeAcTBa OOyuYeHHs,
WHCTPYKIMHU TIO UX MCTIONB30BAHHUIO M TEXHUKE 0€30MaCHOCTH;

* OubOnuoTeuHBIH HoH.

B Oubnuoteunsiii (oua BXOAAT ydeOHUKH, y4ueOHO-MeToaudeckue KOMIUIeKTH (YMK),
o0ecrieunBarIIe OCBOCHHE YUCOHOW MUCHHMILIMHBI DU3nKa, pEKOMEHIOBAHHBIC WM JIOMYIICHHBIC
JUIS  UCTIOJB30BaHUS B TPOQPECCHOHAIBHBIX 00pa30BaTEIIbHBIX OPTraHU3AIMSX, PEATU3YIOIIHX
00pa3oBaTeNbHYIO POTPpaMMy cpeaHero oomero oopazoBanus B npeaenax ocsoenus OIIOIT CITO na
0a3e OCHOBHOIO 00111ero 00pa3oBaHMUsL.

bubnuoteunsiii poHA MOXKET OBITH MOMOJHEH (PU3NYECKUMH JHITUKIONECAUSIMH, aTIacamH,
CIIOBapsIMH U XpecToMaTuel mno (usmke, cipaBOYHUKAMU MO GU3KUKE U TEXHUKE, HAYYHOU U HAYYHO-
MOMYJISIPHOM TUTEPATypOil €CTeCTBEHHO-HAYUYHOTO COJICPIKAHUSI.

B mpomecce ocBoeHus mporpaMMbl y4eOHON AUCHUTUIHHBI DU3UKa CTYJEHTHI JOKHBI UMETh
BO3MOXXHOCTH JOCTYIIa K 3JIEKTPOHHBIM y4eOHBIM MaTepuajaM 1o (pusuke, UMEIOITIMCS B CBOOOTHOM
noctyre B cetd MHTepHET (37IeKTPOHHBIM KHHTaM, ITPaKTHKyMaMm, TecTaM, Marepuaiam EI'D u ap.).
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