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HHOACHUTEJIBHAA 3AIINCKA

[Tporpamma o6meo0pazoBaTenbHON Y4eOHOH AUCHMIUIMHBI «DPHU3UKa» MpeAHa3HadeHa Ui H3yYCHHS
¢bu3ukn B npodeccuoHaNbHBIX 00pa3zoBaTenbHbIX opraHuzanusax CIIO, peanusyrommx oOpa3oBaTelbHYIO
nporpaMMy cpenHero oomero oOpa3oBaHUSI B TIpeleiax OCBOEGHUS OCHOBHOW NpogecCHOHATbHOM
obpazoBarenbHoii mporpammbl CITO (OIIOIT CIIO) na 6a3e ocHOBHOro ooOmero oOpa3oBaHMs IIPU
MOJITOTOBKE CIEIUAINCTOB CPEAHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBannii DPI'OC cpegHero obmero oOpa3oBaHUs,
MPEIbABISEMBIX K CTPYKTYpPE, COJACPKAHUIO U Pe3yabTaTaM OCBOCHHUS Y4eOHON NucHUIUIUHBI «Du3ukay, B
COOTBETCTBHH ¢ PekoMeHIausiMu 1o OpraHu3alny MOJTY4YeHUs CpeHero odiero o0pa3oBaHus B mpeaeax
OCBOEHUSI 00pa30BaTENbHBIX MPOrpaMM CpeaHEero MpogeccHoHAIbHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOIO
obmero oOpa3oBaHUs C ydeToM TpeOoBaHUM (enepaabHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB M TOJIy4aeMoW MpodeccHu WM CHENHaIbHOCTH CPEeIHEro MpodeCCHOHAIBLHOrO 00pa3oBaHus
(mucemo JlemapraMeHTa rocydapCTBEHHOH MOJMTUKU B cdepe MOAroToBKH padouux kaapos u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmbl «PuU3KKay HAMPaBICHO HA JOCTHKCHHE CIEIYIONINX LeJIeii:

* OCBOGHHME 3HAHWHA O (YHIAMEHTAIBHBIX (DU3WYECKHX 3aKOHAX M NPUHIMIIAX, JICKAIMX B OCHOBE
COBPEMEHHOW (pu3nyeckol KapTWHBI MHUpa; HamOoJiee BAXKHBIX OTKPBITUAX B 00JacTu (HU3MKH,
OKa3aBIIUX OMNpEIeNsiollee BIUSHUE HAa pa3BUTHE TEXHUKH U TEXHOJOTMM, METOJaX HAyYHOTO
MIO3HAHUS TIPUPOIBI;

* OBJAJICHWE YMEHUSMH TIPOBOAMTH HAONIOACHUS, IUIAHUPOBATH W BBHINOJHATH JKCIEPUMEHTHI,
BBIIBUTATh THUMNOTE3bl W CTPOUTHh MOJENH, MPUMEHITh IOJNy4yeHHbIe 3HAHUS MO0 (GU3MKe s
00BsiICHEHUS pa3HOOOpa3HBIX (U3UYECKUX SBIICHUN M CBOMCTB BEIIECTB; MPAKTUYECKH HCIIOJIb30BATh
¢u3nUeckre 3HaHNUS; OIIEHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(OPMAIINH;

* pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B Iporiecce
npuoOpeTeHus] 3HAHWA M YMEHHH 10 (HU3UKE C UCIONB30BAHUEM PpA3JIMYHBIX HCTOYHUKOB
uH(OPMaLIUU U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

* BOCIHTaHWE YOEXKJICHHOCTH B BO3MOKHOCTH TIO3HAHUS 3aKOHOB TPHPOJBI, HCIOJIH30BAHUS
JNOCTIDKEHUN  (u3uku Ha Onaro pa3BUTHS —YeJNOBEUECKOW IMBWIM3ALUM;, HEOOXOAMMOCTH
COTPYZIHMYECTBA B TPOIIECCE COBMECTHOTO BBIMOJHEHHS 3ajad, YBKUTEIBHOTO OTHOUICHHS K
MHEHHIO OIMOHEHTa MpU 0OCYKIAECHUU MPOOJIEM €CTECTBEHHOHAYYHOI'O COJEpKaHMs; TOTOBHOCTU K
MOpPaJIbHO-ITUYECKON OIIEHKE HCIOJIb30BAHUS HAay4YHBIX IOCTH)KEHHH, YyBCTBa OTBETCTBEHHOCTH 3a
3alIUTY OKPYKAIOLIEH CPEJIbL;

* HCHOJBH30BaHNE MPUOOPETEHHBIX 3HAHUA U YMEHUH JUTS pelIeHHs MPAKTUYECKHUX 3a/1a4 MIOBCETHEBHON
XKHU3HH, oOecrieyeHnss OEe30MaCHOCTH COOCTBEHHOM XHM3HH, PAlMOHAIBHOTO MPHPOJIOINOIB30BAHHAS U
OXpaHbl OKpYXarolleld cpeapl M BO3MOXHOCTb NPUMEHEHUs 3HAHUN TMIpU pELIeHUuH 3ajad,
BO3HHMKAIOIIMUX B MOCJEAYIONIEH TpoecCHOHATbHON AeATeTbHOCTH.

B nporpamMMy BKIIIOYEHO conepkaHHe, HAlpaBlIeHHOE Ha (OPMHMPOBAHUE Yy CTYJEHTOB KOMIIETEHLUH,
HeoOxoaumbIx 1ist kadectBeHHOro ocBoeHusi OIIOIT CITIO na 6a3e ocHOBHOTO 0011ero oOpa3oBaHHs C
MOJTyYEeHHEM CpEIHEro oOIero oOpazoBaHMs; MPOrpaMMbl MOATOTOBKU CIELHANIMCTOB CPEIHEro 3BEHa
(TIIICC3).



OBIIASI XAPAKTEPUCTUKA YYEBHOW JUCHUILIAHBI « PAU3ZUKA»

B ocHoBe yueOHO# aucumInHbl «PH3UKa» JIEKUT YCTaHOBKA Ha (HOPMUPOBAHHUE y 00Yy4aEMBIX CUCTEMBI
0a30BbIX MOHATHHA (U3MKKM M IPEICTABICHUA O COBPEMEHHOM (DM3MYECKOM KapTUHE MHUpa, a TaKxKe
BbIpaOOTKa yMEHUI MPUMEHATh (pU3MUecKue 3HAHHUSA KakK B MPO(ECCHOHATBLHOU JESITeIbHOCTH, TaK M IS
peleHHs )KU3HEHHBIX 3a1a4.

MHorue nojoXeHus, pa3BuBaeMble (PU3UKOH, pacCCMaTPUBAIOTCS KaK OCHOBA CO3AaHUS U HCIIOJIb30BaHUS
MHPOPMALIMOHHBIX M KOMMYHHMKanMOHHbIX TexHojorud (MKT) — oxHoro u3 Hambosee 3HAUYMMBIX
TEXHOJIOTUYECKUX JTOCTH)KEHUI COBPEMEHHOHN LUBUIIH3AIIHH.

®dusnka [aeT KoY K [MOHMMAHUIO MHOTOYMCIIEHHBIX SIBJIEHUI M IPOLIECCOB OKpY’Karollero mupa (B
€CTeCTBEHHOHAYYHBIX O0JIaCTAX, COLMOJIOTMH, JKOHOMHKE, S3bIKE, JUTepaType U 1p.). B ¢usuke
(bopMHpYIOTCS MHOTHE BUJIBI AE€ATEIBHOCTH, KOTOPBIE UMEIOT MeTanpeIMeTHbIN Xapakrep. K HuM B nepByro
oyepesb OTHOCITCS: MOJEIMPOBaHHE OOBEKTOB U MPOLIECCOB, TPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHHMS,
CHUCTEMHO-MH(QOPMALMOHHBIA aHanu3, (GOpPMYIMpPOBAHUE THMIIOTE€3, AaHAJIM3 U CHHTE3, CpaBHEHHE,
000011IeHrEe, CUCTEMAaTH3alsl, BBIABICHHE IIPUYNHHO-CIICACTBEHHBIX CBSI3€H, IOUCK aHAIOTOB, yIIPABICHHE
o0beKTaMu U mporeccamu. VIMEHHO 3Ta JUCHMILIMHA MO3BOJSET MMO3HAKOMHUTH CTYIAECHTOB C HAyYHBIMU
METOAaMH TIO3HAHUS, HAYYUTh UX OTIUYATh TUIIOTE3Y OT TEOPHH, TEOPUIO OT IKCIICPUMEHTA.

®du3nka UMeeT OueHb 0OJIbIIOE M BCEBO3PACTAIOLIEE YUCIO MEKAUCLMIUIMHAPHBIX CBS3€H, MpUueM Ha
YPOBHE KaK IMOHATUHHOTO anmapara, Tak 1 HHCTpyMeHTapus. CkazaHHOE MO3BOJISIET pacCMaTpUBATh PU3UKY
KaK METaJMCIUIUINHY, KOTOpas MPEJOCTaBIISICT MEKAMCUUIUIMHAPHBIA SI3BIK JUI ONMHCAHUS HAay4YHOU
KapTUHBI MUDA.

®dusnka sABISETCA CUCTEMOOOpa3yroIuM (BAKTOPOM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MpEAMETOB,
IIOCKOJIbKY (PU3MUECKUE 3aKOHBI JIe)KAaT B OCHOBE COJEPKAHUS XUMHUH, OMOJIOrHH, reorpaduu, aCTpPOHOMUU
U CICMUAIBHBIX TUCHUIUIMH (TEXHWYECKas MEXaHUKa, JJIEKTPOTEXHUKA, JJIEKTPOHUKA M 1p.). YueOHas
mucuuiuinHa  «®du3uka» co3gaer yHHBepcalbHYIO 0a3y s M3ydeHHus O0O0Lenpo(ecCHOHANbHBIX U
CTIEIMANBHBIX IUCIHUIUINH, 3aKJIaAbIBast QyHIAMEHT IJIs TIOCIEAYIONIero 00ydeH s CTyICHTOB.

OO6nanas TOru4ecKoil CTPOMHOCTBIO U ONMUPAACH HA HKCIEPUMEHTaNbHbIE (DaKThl, ydeOHas TUCHMILIMHA
«Du3uka» QGOpMHPYET y CTYICHTOB IOJIMHHO HAay4YHOE MHpOBO33peHHe. Du3nka SBISETCS OCHOBOU
YUEHHs O MaTePUATBbHOM MUPE U PEIaeT MPOOIEMbI TOTO MHpA.

N3yuenne @u3uku B OpodecCHOHATBHBIX  00pa3oBaTelIbHBIX  OPraHM3alMsAX, PpEeATU3YIOIIUX
o0pa3oBaTenbHYIO IPOrpaMMy cpeaHero odiero oopaszoBanus B npenenax ocoenuss OITOIT CITO na 6aze
OCHOBHOTO 00miero o0pa3oBaHHs, HMEET CBOM OCOOCHHOCTM B 3aBUCHUMOCTH OT Hpoduis
npoeCCHOHATLHOIO 00pa3oBaHMsl. OJTO BBIPAXKAETCS B COAEPKAHUM OOyuYeHHs, KOJIMYECTBE YacoB,
BBIJICIISIEMBIX Ha HM3Y4YCHHE OTIENBHBIX TEM IPOrPaMMBbl, TITYOMHE MX OCBOCHHUS CTYIACHTaMH, 00beMe H
XapakTepe NPaKTUYECKUX 3aHATHUH, BUaX BHEAYIUTOPHON CAMOCTOSITEIbHON pabOThI CTY/IEHTOB.

B conepxaHun yd4eOHOM NUCHMIUIMHBI MO (DU3MKE MPU MOATOTOBKE OOYUAIOIIMXCS MO MpodeccusM U
CMELUAIBHOCTAM TEXHHUUYECKOT0 Mpoduiisi NpopecCHOHaIbHOr0 00pa3oBaHus NPOQHILHONW COCTABISAIOLICH
ABIAETCS pazzen «ONEeKTpOAMHAMUKa», TaK KakK OOJBIIMHCTBO Mpodeccuii U  CleluanbHOCTEH,
OTHOCSILINXCS K 3TOMY NPO(UIIIO, CBA3aHBI C AJIEKTPOTEXHUKON U 3JIEKTPOHUKOIA.

Teopernueckue cBeieHUs 10 (PU3MKE JOMOTHAIOTCA JEMOHCTpAlMSIMHU U TJaOOpaTOPHBIMH paboTaMu.

Nzyuenune obmieoOpazoBaTenbHON YIeOHONW AUCIUIUTHHBI «DU3MKa» 3aBEpIIaeTCs MOABEICHUEM UTOTOB
B (popMe 3K3aMeHa B paMKax MIPOMEXKYTOYHOM arTecTaluu cTyAeHToB B npoiecce ocBoenust OIIOIT CIIO ¢
nojrydeHueM cpeanero obmero oopazosanus (ITICC3).



MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILJIAHE

B npodeccuonanbHbIX 00pa3oBaTeNbHBIX OPraHU3ALMUAX, PEATU3YIOIUX 00pa30BaTEIbHYI0 IPOTPAMMY
cpennero obmiero o6paszoanusi B mpeaenax ocBoeHuss OITOII CIIO na 06a3e OCHOBHOIrO o0OIIETO
oOpa3oBanusl, yaeOHas AucuuInHa « Du3uKkay u3ydaeTcs B 00Ieo0pa3oBaTeIbHOM IIUKIIE Y9eOHOTO TIaHa
OIIOIT CIIO na 6a3e ocHOBHOTO 0O0IIEro 0Opa3oBaHUS C MOJYYEHHUEM CpPEAHEro oduiero oOpa3zoBaHUs
(TIIICC3).



PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATITAHBI

OcBoenue copepxanus yaeOHON AUCIUTUIMHBI «Du3nKay 00ecieunBaeT TOCTHIKEHNE CTYICHTaAMH
CIIEIYIONIUX Pe3yJIbTATOB:

JUYHOCMHBIX

——YyBCTBO T'OPJOCTH U YBAKEHMsI K UCTOPUM M JOCTHIKEHUSAM OTEUECTBEHHOW (PU3MUECKOW HayKH;
(Gu3n4ecKyu rpaMOTHOE MOBEIEHUE B IPOPECCHOHATIBHOM JESITEIbHOCTH U OBITY NMPH OOpaIleHUH C
npubopaMu U yCTPOUCTBAMH;

——TOTOBHOCTb K IPOJO/DKEHUI0 00pa3oBaHWs M MOBBIEHHUS KBaIU(UKALUKM B HU30paHHOMN
poeCCUOHATILHON EATENIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM (PU3MUECKUX KOMIIETECHIHH B
9TOM;

——YyMEHHUE HUCIOIb30BaTh JOCTHKEHHUS COBPEMEHHOW (PM3NUECKON HAyKH M (PU3NYECKUX TEXHOJIOTHI
IUIsl TTOBBIIIEHUSI COOCTBEHHOI0 MHTEIIEKTYaJIbHOTO Pa3BUTHUS B BBIOPaHHON MpodeccuoHanbHOM
NESTEIIBHOCTH;

——YyMEHHE CaMOCTOATEIBHO JOOBIBaTh HOBBIC I ce0st GU3NUECKHUE 3HAHUS, UCTONB3YS JUIS 3TOTO
JOCTYIHbIE HICTOUHUKHU UH(OpMaIuuy;

——YyMEHHUE BBICTPAauBaTh KOHCTPYKTUBHbIE B3aMMOOTHOLIEHHS] B KOMAH/IE 10 PELICHUIO OOLIHX 3a/1a4;

——YMEHHME YINPABIATh CBOECH IIO3HABATEJIBHOM JEATEIbHOCTBIO, IIPOBOJUTH CAMOOLEHKY YpPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOI'O PA3BUTHS;

MemanpeomMemHuix:

——MHCIIOJIb30BAHUE PA3IUYHBIX BHJIOB ITO3HABATEIBHOIN NEATEIBHOCTH JUIS PEUICHUS (U3MUSCKUX
3aaa4, IPUMCHCHUEC OCHOBHBIX MCTO/I0B ITO3HAHWA (Ha6HIOII€HI/I$I,

-- ONMCAHUS, U3MEPEHMS, SKCIIEPUMEHTA) JJIs1 U3YUYEHHUS Pa3IMUHBbIX CTOPOH OKpPYKaroIen
JCUCTBUTCIIBHOCTH,

——MHCIIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYAJIbHBIX OINEpaIMii: IIOCTAHOBKHU 3a1aud, (JOPMYIUPOBAHUS
TUIIOTE3, aHAM3a M CUHTE3a, CPAaBHEHUS, O0OOILICHHUS, CHCTEMATH3allU, BBISBICHUS MPUYUHHO-
CIICZICTBEHHBIX CBSI3€H, NIOWCKA aHAIOTOB, ()OPMYIMPOBAHUS BBHIBOJOB JJISI M3YYEHUS PAa3IMYHBIX
CTOPOH (pU3MUYECKUX OOBEKTOB, SBJICHUH M MPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh
CTAJIKUBAThCS B MPOPECCUOHANBHOMN cdepe;

——yMEHHUE TeHepUPOBaTh UJEH U ONIPENIENIATh CPEACTBA, HEOOXOJUMBbIE [T UX peaTu3alu;

——yMEHHE€ MHCIIOJb30BaTh PA3JIUYHbIE HCTOUYHUKU JUIs TOJy4YeHUs (Qu3nuecko uHpopmanuy,
OLIEHUBATh €€ I0CTOBEPHOCTh;

——YMEHHUE aHAJIM3UPOBATh U MPEICTABIATh MHPOPMALIMIO B PA3IMYHBIX BUJAX;

——yMeHHue MYyOJUYHO MPEICTABIATH PE3YyIbTaThl COOCTBEHHOI'O MCCIIEAOBaHUS, BECTH AMCKYCCHUH,
JOCTYITHO ¥ TApMOHMYHO COYeTas cojiep kaHue U (hopMbl pecTaBisieMoil nHdopmarumy;

npeomemmuuix:

——c(hOpMHUPOBAHHOCTh TPEACTABICHUN O POJIM M MecTe (PU3UKU B COBPEMEHHOW HAyYHOU KapTHUHE
MHUpa; MOHUMaHue GU3NUECKON CYIITHOCTH HabIIto1aeMbIx BO BeeneHnHol siBieHui, poiau GU3uKu B
dbopMupoBaHMM Kpyro3opa W (YHKIIMOHAJIBHOW TpPaMOTHOCTH YeJOBEKa [UIsl pelIeHUs
MPAaKTUYECKUX 3a]1ay;

——BJIAJICHUE OCHOBOIIOJATAIOIMINMHI (HU3UIECKUMU TOHATUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH |
TEOPHUSIMU; YBEPECHHOE UCIIOIB30BaHNE (PU3NUECKONW TEPMUHOIOTHHI
Y CHUMBOJIMKH;

——BJIaJICHUE OCHOBHBIMH METOJaMH HAayYHOTO MO3HAHHUS, UCTIOJIb3yeMbIMH B (DU3HMKE: HAOIIOICHUEM,
ONMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

——yMeHusi 00pabaThiBaTh  pE3yJabTaThl HM3MEPEHUN, OOHApPY)KMBATh 3aBUCUMOCTh  MEXIY
(bU3UYIECKMMHU BeTMYNHAMU, OOBSICHSTH TIOJyUCHHBIE PE3YJIbTATHI U JICJIaTh BHIBOIBI;

—Cc(OpPMUPOBAHHOCTh YMEHHS peliaTh (pu3nueckue 3aj1auu;

——c(OpMUPOBAHHOCTh YMEHHS NPUMEHITH TOJYYCHHBIC 3HAHUS Ui OOBSICHEHUS YCIIOBHM
npoTeKaHus (U3NYECKUX SIBICHUH B pUpO/Ie, TpodeccnoHatbHol chepe
U JUTSI IPUHATHUS MPAKTHYECKUX PELICHUH B TIOBCEAHEBHOM KU3HH,

——c(hOpMUPOBAHHOCTh COOCTBEHHOM TO3MIMM 10 OTHOUICHHIO K (usnyeckoi uHPOpMaLuy,
[I0JTy4aeMO U3 pa3HbIX HCTOYHUKOB.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI

Bsenenue

®duznka — (QyHIaMEHTaIbHASI HAYKa O IPUPOJIC.

EcrecTBeHHOHAy4HBIN METO]I MO3HAHUS, €70 BO3MOKHOCTH U TPAHUIIBI MPUMEHUMOCTHU. DKCIIEPUMEHT U
Teopuss B Mpollecce MO3HaHWUsS Npuponabl. MonenupoBanue (U3MUECKUX SIBICHUH M mporeccoB. Poib
SKCIIEPUMEHTAa W TEOpUU B Mpolecce MNo3HaHUsA mpupoasl. Dusnueckas BenuuuHa. [lorpemnoctu
u3MepeHuil puznueckux BenuMunH. Ou3nueckue 3aKoHbBI. [ paHUIBI TPUMEHUMOCTH (U3NYCCKUX 3aKOHOB.
[Tonsstne o ¢uzmveckoil kaptuHe Mupa. 3HaueHue Qu3nku npu ocBoeHun mnpodeccuit CIIO u
cnenuanbHoctei CIIO.

1. Mexanuka

Kunemartuka. Mexanuueckoe aBmxenue. Ilepememenue. Ilyts. Cxopocts. PaBHOMepHOE
NpsIMOJIMHEHHOE JIBWKEHHE. YCKopeHue. PaBHomepemeHHOe mpsiMoiMHEHHOe aBrkeHne. CBoOoaHoe
najeHue. JIBrkeHue tena, OpoIeHHOro Mo/ YoM K TOpu30HTY. PaBHOMEpHOE IBUKEHHE IO OKPY>KHOCTH.

3akonbl Mexanuku Hprorona. Ilepswiii 3akoH Hbprorona. Cuma. Macca. Mmnynsc. Bropoi 3akoH
Herotona. OCHOBHOH 3aKOH KJIaCCHUYECKOM AMHAaMUKHU. Tperni 3akoH HproTOHA. 3aKOH BCEMHUPHOIO
taroteHus. I'paButanonHoe mnosie. Cuna Tskectu. Bec. CrocoOwl m3mepenusi maccsl Tein. Cuibl B
MEXaHUKE.

3aKkoHBI COXpaHeHHMs1 B MeXaHHMKe. 3aKOH COXpaHEHMs uMIyibca. PeakTuBHOe nBHXeHue. Pabora
cuiibl. PaboTa noreHIManbHbIX cuil. MomHocTe. DHeprus. Kunernueckas
sHeprus. [loTeHnmanbHas sHeprus. 3aKOH COXpaHEHUs] MeXaHn4Yeckoi sHepruu. [IpumeHeHne 3aKk0HOB
COXPAaHEHUH.

Hemoncmpayuu

3aBUCUMOCTb TPAEKTOPUHU OT BBIOOpA cucTEMBI oTcueTa. Bubl

MEXAHUYECKOTO JIBUIKEHUS.

3aBUCHUMOCTh YCKOPEHHMSI T€JIa OT €r0 MacChl U CUJIbI, IeUCTBYIOIIEH Ha Teso. Cl0KeHHEe CUIl.

PaBeHCTBO M MPOTUBOIIOJIOKHOCTh HAMPABICHUSI CUJI IEUCTBUS U IPOTUBOJAEHCTBUS. 3aBUCUMOCTD

CHJIBI YIIPYTOCTH OT JieopMaluu.

Cunel Tpenust. HeecomocTs.

PeakTuBHOE ABMKEHNE.

[Iepexon moTeHIMAIBLHON PHEPTUH B KHHETUUECKYIO M 00paTHO.

Jlabopamopnwvie padbomot

HccnenoBanue IBUKEHUS TeJa MO IEUCTBUEM IIOCTOSHHOMU cuibl. M3yuenue

3aKOHA COXpPAHEHUs UMITYJIbCa.

CoxpaHeHne MEXaHNYECKON PHEPTUH NP IBUYKEHUH Te€Ja MOJ IEHCTBUEM CHIJI TSKECTU U YIIPYTOCTH.

CpaBHeHue paboThl CUIIbI C U3MEHEHHEM KMHETHYECKOW SHEPTuu Tea.

M3yueHne 3aKOHOB COXpaHEHUs Ha IpuUMepe yAapa MapoB U 0aJUIMCTUYECKOr0 MasiTHUKA.

N3ydeHne ocoOeHHOCTEN CUITbI TPEHUS! (CKOIBKEHNUS).

2. OcHo6bl MONEKYAAPHOU U3UKU U MEPMOOUHAMUKU

OcCHOBBI  MOJIEKYJISIPHO-KHHeTH4YeCKOll Teopuu. MHWneaabHblii ra3. OCHOBHbIE TOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOW Teopuu. Pa3Mepbl M macca MOJIEKYyJT UM aTOMOB. BpOoyHOBCKOE IBIIKEHHE.
Huddy3us. Cunsl 1 d3HEPTHUST MEKMOJIEKYISIPHOTO B3auMoieicTBUs. CTpoeHHe ra3000pa3HbIX, KHUIKUX U
TBepAbIX Ten. CKOPOCTH IBMXKEHHSI MOJIEKYN U X u3Mmepenue. MneansbHelil ra3. JlaBnenue raza. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON TEOpHH Ta3oB. Temmeparypa U ee m3MepeHue. ['a30Bble 3aKOHBHI.
AOCOMIOTHBIM HYNTb TeMIleparypbl. TepMoauHAMHUYECKas IIKala TeMIlepaTypbl. YpaBHEHHUE COCTOSHHS
uaeanbHOTOo ra3a. MossipHas ra3oBasi IOCTOSIHHASL.

OcHoBbl TepMoOAuUHAMHMKHM. OCHOBHBIE TIOHSATHS W ONpeneNieHWs. BHYTpeHHSsI 3HEprus CHCTEMBI.
BHyTpeHHss 2Heprus uaeansHoro raza. Padora u teminora kak GopMbl epeaadn dHeprun. TernaoeMKOoCTb.
VYenpHas TETUIOEMKOCTh. Y paBHEHHE TeruioBoro Oamanca. [lepBoe Havamo TepMoAMHAMUKH. ATHaOaTHBINA
npouecc. I[lpunnun nedictBus TtemnoBodt mamuubl. KIIJ TermmoBoro nBuratens. Btopoe Hauano
TepMOJAMHAMUKHU. TepMoIMHAMHuUecKas IKajda TeMIlepaTyp. XOJOAWIbHbIE MAaIIUHBL. TeroBbIe
nsurarend. OXpaHa npUpoOIbI.



CaoiictBa mapoB. Vcnapenue u KoHAeHcalus. HacwllieHHBIH map W ero cBoicTBa. AOCOIOTHAs U
OTHOCUTENIbHAS BJIAXKHOCTh BO3Ayxa. Touka pocbl. Kumenue. 3aBUCMMOCTH TeMIlepaTypbl KHUIIEHUS OT
nasieHus. [leperperslii map 1 ero UCIOIb30BAHUE B TEXHHUKE.

CeoiicTBa sKmjakocTeil. XapakTepUCTHKA KHUJKOTO COCTOAHUS BemlecTBa. [loBEpXHOCTHBIN clioH
KUJKOCTU. ODHEPrus IMOBEPXHOCTHOTO CJOA. SIBJICHMS HAa TPAHUIIE KUIKOCTH C TBEPIBIM TEJIOM.
Kanumnspusie siBieHus.

CBolicTBa TBepaAbIX TeJ. XapaKTEpUCTUKA TBEPJIOTO COCTOSIHUS BEIECTBA. Y IPYTHE CBOMCTBA TBEPABIX
Ten. 3akoH ['yka. MexaHuueckue CBOWCTBAa TBEPIABIX Tell. TEIUIOBOE pacIIMpEeHHE TBEPIAbIX Tel H
xuakocrted. [lnaBnenne u kpucTam3anus.

Hemoncmpayuu

JBuxxenne OpoyHOBCkuX dactull. Juddysus.

M3MmeHeHune AaBlieHus Ta3a ¢ U3MEHEHUEM TeMIIepaTyphl IIPH MOCTOSTHHOM o0beme. M3oTepmuueckuii

U U300apHBIN TPOLIECCHI.

W3meHeHne BHYTpEHHEN 3HEPTUU TEI IIPU COBEpILIEHUHU padoThl. Moaenu

TEIUIOBBIX JBUTATEIICH.

Kunenue Boap! pu noHm>keHHOM JaBieHuu. [lcuxpomerp u

TUTPOMETD.

SIBneHurs MOBEpXHOCTHOTO HATSHXKEHUS U cMaunBaHus. Kpucramisl, amopdHbie

BEILECTBA, KUIKOKPUCTANINYECKHE TENa.

Jlabopamopnwvie padomot

N3mepeHne BIa)KHOCTH BO3yXa.

W3mepeHre NoBEepXHOCTHOTO HATSHKEHUS )KUJIKOCTH.

Habmonenue npornecca kpucramnuzanuu Mzydenue negopmanuu pactsokenus. Mzydenue

TEIJIOBOTO PACIIUPEHUS TBEPIBIX TEI.

N3yuyenne ocobeHHOCTEN TEMIOBOrO PaCIIMPEHUS BOJIBI.

3. Dnekmpoounamuka

JJileKTpUYecKoe ToJje. OJeKTpUUecKue 3apsaibpl. 3aKOH CcoxpaHeHus 3apsna. 3akoH Kysona.
Onexrpudeckoe noie. HanpsokeHHOCTD anekTpuueckoro nois. [Ipunuun cynepno3unuu nonei. Padora cuin
anekTpocrarnyeckoro moss. [loreHuman. PasHocTe NOTEHUMANOB. OKBUIOTEHLMAIBHBIE TOBEPXHOCTH.
CBsi3p MeXay HaNpsYKEHHOCTbIO M PA3HOCTHIO MOTEHLMATIOB 3JEKTPUYECKOTO NOJs. JMAIeKTpUKH B
anekTpuyeckoM nose. Ilongpuzanus nuanexTpukos. [IpoBogHUKH B 3neKkTprueckoM nose. KonaeHncaTopsl.
CoenuHeHnre KOHJEHCATOPOB B OaTapero. DHEPrust 3apsDKEHHOTO0 KOHJIEHCATOpa. DHEPTHUs MJIEKTPUIECKOTO
OIS

3aKkoHBI NOCTOSIHHOIO TOKA. YCIOBUS, HEOOXOAMMBIE Ui BO3HMKHOBEHMS U MOJJIEpP)KaHUS
AMEKTpUYECKOro Toka. Cuiia TOKa U IIIOTHOCTh TOKa. 3akoH Oma s ydactka tenu 6e3 3/C. 3aBucuMocTs
NEKTPUYECKOTO COMPOTUBIIEHHUS OT MaTepuaia, JUIMHBI U IUIOUIAJN IONEPEUYHOr0 CEYEHMs MPOBOJHUKA.
3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTHUBIIEHUS NPOBOJHUKOB OT TEMIIEPATYPBI. DJIEKTPOJIBHKYILAs CHJIA
UCTOYHUKA TOKa. 3akoH Oma juist nmonHoi nenu. CoennHeHue NmpoBOAHMKOB. CoelMHEHHE HCTOYHUKOB
3JIeKTpHUECKOl »Heprun B Oatapero. 3akoH [xoyns—Ilenna. Pabota 1 MOLTHOCTh 3JEKTPUYECKOTO TOKA.
TertoBoe neiicTBUE TOKA.

DJIeKTpUYecKHii TOK B moJaynpoBoaHukax. CoOCTBeHHass MPOBOJMMOCTb HOJYIPOBOJHUKOB.
[TomynpoBOTHUKOBBIE IPUOOPHI.

MarnuTHoe moJie. Bexkrop UWHAYKIMM MarHutHoro noss. JlelicTBMe MarHMTHOTO TOJsSL  Ha
NPSIMOJIMHEHHBIN TPOBOJIHUK C TOKOM. 3akoH Amriepa. B3aumoneiictBue TokoB. MaruutHslit motok. Pabota
0 MEePEMELIEHUIO MPOBOJHUKA C TOKOM B MarHUTHOM moJje. JlelficTBrue MarHUTHOTO TOJISl Ha JBMKYIIUNCS
3apsaz. Cuia Jlopenua. Onpenenenne yaenbHoro 3apsaaa. Y CKOpUTEIH 3apsKEHHBIX 4acTHLL.

DJIEKTPOMATHUTHAS MHAYKLIMSA. OJIEKTPOMarHuUTHas WHAYKUUA. BuUXpeBoe HIIEKTpUYECKOE TMOJIeE.
CaMouHAyKIUs. DHEPrUsl MarHUTHOTO TOJISL.

Hemoncmpayuu

B3anmopeiicTBre 3apskeHHBIX Tell. [[poBOIHUKY B

AIIEKTPUYECKOM I0JIE. J{MANEKTPUKH B DJIEKTPUUECKOM

nosne. KonnencaTtopsl.

TennoBoe neiCTBUE IIEKTPUYECKOTO TOKA.

CoOcTBeHHas U IPUMECHAs IPOBOJUMOCTb MOJYITPOBOIHUKOB.



ITonynpoBOAHUKOBBII THOL.

Tpansucrop. OneiT Dpcrena.

B3aunmoneiicTBre NpOBOIHUKOB ¢ TOKaMU. OTKJIOHEHUE AJIEKTPOHHOTO

IIy4yKa MarHUTHBIM MOJEM. DJIEKTPOBUTATEb.

OeKTpOU3MepUTEIbHbIE TPUOOPHI.

OnexTpoMarauTHas HHAYKIMs. Onbitel @apanest.

3aBucumocts I/1C caMOMHIYKIIMN OT CKOPOCTH U3MEHEHHUS CUIIbl TOKA U MHAYKTHBHOCTH IPOBOIHUKA.
Pabora snexrporeneparopa.

Tpancdopmarop.

Jlabopamopnwvie padbomot

N3yuenue 3akona OMa /i1 yyacTKa €U, [T0CJIE0BATEIbHOIO U IapAJUIEIbHOTO COEAMHEHUS
IIPOBOJHUKOB.

N3yuenue 3akona OMa a1 nojHOM nenu. M3yuenue siBneHus

JJIEKTPOMAarHUTHOM MHIYKIIUH.

Omnpenenenne k03 uiinenTa noae3Horo AEUCTBH ANEKTPHUUECKOro YaiiHuka. Onpenenenne
TEMIIEPATYPbl HUTH JIaMIIbl HAKAJIUBAHHUS.

Onpenenenne O/IC 1 BHyTpEHHETO COITPOTUBIICHUS UCTOYHHUKA HANIPSKCHHUS.

4. Koneoanus u eéonnul

Mexanudeckue koJiedanusi. KomeGarenpHoe nBmkeHue. ['apmoHmyeckue koneOanus. CBOOOIHBIC
MexaHu4eckue Kosiebanus. JIuHeliHble MexaHuWdeckue KosiebarenbHble cucTeMbl. [IpeBpaleHue sHepruu
npu KosebarenbHOM ABIKeHHH. CBOOOIHBIE 3aTyXaloUIMe MEXaHWYeCcKHe KoseOaHus. BBIHYKICHHBIC
MeXaHU4eCKue KojaeOaHusl.

Yunpyrue BoaHsbl. [lonepeunsie U nIpoaoIbHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBL. Y PAaBHEHHUE IIJIOCKOU
Oerymieii BosiHbl. HTepdepenuus BonH. [TonsTre o qudpakiuy BoiaH. 3ByKOBbIE BOJIHBI. YJIBTPa3BYK U €TI0
IIPUMEHEHUE.

DJIeKTPOMAarHuTHbIe Kosle0anus. CBOOOIHBIE 3JIEKTpOMarHUTHbIE KoseOanus. [IpeBpaiienue sHepruu
B Kosie0aTelbHOM KOHType. 3aTyXalollMe 3JIEKTPOMarHuTHbIe KojiebaHus. ['eHepaTop He3aTyxarommx
ANEKTPOMAarHUTHBIX KoJieOaHul. BeiHyX1eHHBIE AniekTpudeckue konebanus. [lepemennsiii Tok. I'eneparop
IIEPEMEHHOT0 TOKa. EMKOCTHOE M WHAYKTHBHOE CONPOTHBIIEHHS INEPEMEHHOrO TOKa. 3akoH Oma ais
ANEKTPUYECKON Lenu mnepeMeHHoro Toka. PaboTa M MOIIHOCTH MEpeMEHHOro Toka. ['eHepaTopsl TOKa.
Tpancdopmaropsl. Toku Beicokoit yacToThl. [lonydenue, nepeaaya u pacrpeieleHUue 3J1eKTPOIHEPTHH.

DJIEeKTPOMATrHUTHBbIE BOJIHBI. DIEKTPOMAarHUTHOE TOJIe KaK 0COOBIN BUJ MaTepuu. DIEKTPOMAarHUTHbBIE
BosHBI. BuOpatop I'epua. OTkpbITHIM KojeOarenbHbIM KOHTYp. W300perenue pagmo A.C. IlomnoBbiM.
[Tonsitue o paguocssasu. [lpumeHeHne 31eKTPOMarHUTHBIX BOJIH.

Hemoncmpayuu

CBoOoHBIC U BBIHYXK/ICHHBIE MEXaHUYECKHE Kojebanus. Pe3onanc.

OO6pa3oBaHue U pacnpocTpaHeHUe yrpyrux BoiH. Yactora

Kosie0aHuil 1 BrICOTA TOHA 3BYKa. CBOOOIHBIEC AJIEKTPOMArHUTHBIE

kosiebanus. Ocuuiiorpamma nepeMeHHoro Toka. Konaencarop B

LENU MePEMEHHOT0 TOKa.

Karymika HHIyKTUBHOCTH B LIENH NEpEMEHHOro Toka. Pesonanc B

NIOCJIEA0BATENBHON LIENH IEPEMEHHOT0 TOKa. M3iTyuenue u npuem

3JIEKTPOMArHUTHBIX BOJIH. PaanocBs3h.

Jlabopamopnwvie padbomot

N3ydenne 3aBUCUMOCTH TEepuoia KOJeOaHU HUTSHOTO (WM MPYKUHHOTO) MAasATHUKA OT JITMHBI HUTHU
(w1 Maccel Tpy3a).

NHnyKkTUBHBIE 1 EMKOCTHOE COMPOTHUBIICHHUS B LIETH IEPEMEHHOTO TOKA

5. Onmuka

IIpupona cBera. CkopocTh pacnpoOCTpaHEHHMsS CBETA. 3aKOHBl OTPAaXXEHUS M IPEJIOMIICHHS CBETA.
[TonHoe oTpakenue. JImu3pl. ['1a3 kak onTuveckas cucreMa. OnTHYecKue mpruoOopHI.
BoanoBble cBoiicTBa cBera. MHTepdepennuns cBera. KorepeHTHOCTH CBETOBBIX Jiyueil. MHTepdepennns
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B TOHKuX IuteHKax. Ilomocwl paBHOW Tonmmmubl. Kombia Heiorona. Mcmonb3oBaHue MHTEp(EpeHLINU B
Hayke M TexHuke. [udpakuus cBera. Judpakuus Ha meau B MapajuledbHbIX Jydax. JupakuuoHHas
pemerka. [lonarue o ronorpadum. Ilomspuzanus monepeunbix BoiH. [lonmsipusaums csera. J[BoitHoe
ayuyenpenomiuenue. Ilonsapounsl. ucnepcus ceera. Buael cnektpoB. Cnektpbl ucmyckaHus. CIEKTpbI
HOrJIOIIeHUs. YabTpaduoneroBoe U MH(pakpacHoe u3iydeHHs. Penrtrenosckue nyun. VX npupoma u
CBOMCTBA.

Hemoncmpayuu

3aKOHBI OTPaKEHUS U NpenoMieHus ceera. Ilomnoe

BHYTpEHHee oTpaxkenue. Ontudeckue npudopsl.

WNurtepdepennus ceera. udpakius

ceera. [lomsapusanus ceera.

[Tonyuyenue criekTpa ¢ IOMOIIBIO IIPU3MBI.

[Tonmyyenue ciekTpa ¢ MOMOIIBIO AUPPAKITMOHHON pereTkd. CIeKTPOCKOII.

Jlabopamopnwvie padbomot

Nzydenune n3o0paxeHus MpeIMETOB B TOHKOH JIMH3E.

Wzyuenune nntepdhepeHunu u audpakiiuy cBeTa.

I'panynpoBKa CIEKTPOCKONA ¥ ONPEAEICHUE JIMHBI BOJHBI CIIEKTPAJIbHBIX JIMHUM.

6. dnemenmul K6AHMOBOU Pu3uKu

KBantoBas ontuka. KBantoBas runore3a [Inanka. @oronbsl. BHemnuii ¢otosnekrpudeckuid 3pdexr.
Buytpennuit potoaddexr. Tumnsl GoTOIM1€MEHTOB.

®du3zuka aroma. PazBuTHe B3IJISJ0B Ha CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpPax
Bojopona. SmepHas moxpens aroma. OmbeiTel 3J.Pesepdopna. Moxens aroma Bogopoma mo H.Bopy.
KBaHTOBBIE T€HEPATOPHI.

®u3uka aTOMHOI0 sApa. EcrecTBeHHAas paiMOaKTUBHOCTh. 3aKOH paJloaKTUBHOIO pacnaaa. Crnocoobl
HAOJIOACHUS U PETUCTPAINH 3apsDKeHHBIX yacTull. Dddekr BaBumosa — YepenkoBa. CTpoeHHE aTOMHOTO
anpa. JlepekT mMacchl, SHEPTUs CBS3U U YCTOMYMBOCTH aTOMHBIX siiep. nepHble peakuuu. MckyccTBeHHas
panMoaKkTUBHOCTh. JleneHue Tsokenblx sanep. Llemnas snepHas peakuus. Ympasisemas LEnHas peaxius.
Anepubiii peaktop. IlomydeHne pagnoakTHBHBIX M30TONOB M HMX NPHUMEHEHHE. buosiormueckoe neicTBHE
PaZMOaKTUBHBIX U3JTy4YE€HUHN. DIIEMEHTapHbIE YAaCTHUIIBI.

Hemoncmpayuu

dotorpdexr.

JInHelyaThIe CIIEKTPHI PA3JIMYHbBIX BEIIECTB.

N3nydenue naszepa (KBaHTOBOTO FeHEPAaToOpa).

CueTunK MOHU3HUPYIOIUX U3JIYYECHUH.

7. Deoouus Bceenennoii

Ctpoenue u pa3Butue Bcesennoii. Hama 3Be3gnas cucrema — [amakTtuka. J[pyrue ramakTHKH.
beckoneunocte Bcenennoit. Ilonsitme o kocmosornu. Pacmmpsiromasics Bceenennas. Mognens ropsiaeit
Bcenennoii. Ctpoenue u npoucxoxacHue ['anakTuk.

JBosouust 3Be3a. I'mmore3a mnpoucxoxaeHuss CoHeyHOW cucTeMbl. TepMOSIEpPHBIA CHUHTES.
[Ipobnema TepmosinepHoit sHepreTuxku. DHeprus ConHIa ¥ 3Be3[. DBomronus 3Be3f. [IpoucxoxaeHue
ConHEeYHOU CUCTEMBI.

Hemoncmpayuu

ConneuHas cucteMa (MOJIENb).

®dororpaduu miaHeT, ceNaHHble ¢ KocMu4eckuX 30HA0B. Kapta JlyHbl u

MJIaHeT.

CrpoeHnue u 3Bomtonus BeeneHHoil.

11



IIpumepHbie TeMbl pedepaToB (JOKJIA0B), HHAUBHAYAJIbHBIX
NMPOEKTOB

Anexkcannap ['puropbeBud CTONIETOB — PYCCKUI (DU3BUK.
Anexcanap CrenanoBud [1ornoB — pycckuil ydaeHslid, H300peTaTenb paano.
AJbTepHAaTUBHAS SHEPrEeTHKA.
AKyCTHYECKHE CBOMCTBA IOJIYIIPOBOJHUKOB.
AHnnpe Mapu Amniep — OCHOBOIOJIOKHUK 3J1EKTPOINHAMUKHU.
ACHUHXPOHHBIN JIBUTaTENb.
Acrepouapl.
ACTpOHOMMS HAIIUX JHEH.
AtomHas ¢usuka. M3otomnsl. [IpumeHenne paanoakTHBHBIX H30TOIIOB.
beckoHTaKTHBIE METOABI KOHTPOJISL TEMIIEPATYPHI.
bunonsipHeie TPaH3UCTOPBI.
Bopuc CemenoBuu SAxkobu — ¢u3uk u u300peTaTesb.
Benunuaiimme oTKpeITUS QU3HKH.
Bunel anekTpuyeckux pa3psaoB. DISKTPUUECKUE pa3ps/Ibl HA CIIyX0e YeToBeKa.
Bnusaue nedexroB Ha puznyeckre CBOMCTBA KPUCTAILIOB.
BceneHnHas u TeMHasi MaTepusl.
["asnneo ["anwiieit — OCHOBATEIb TOUHOTIO €CTECTBO3HAHMS.
[onorpadus u ee mpuMeHeHHE.
JIBr>keHue Tena NepeMeHHOM MacChl.
Judpaxius B HaIel )KU3HU.
Kunkue kpucrtauibl.
3akonsl Kupxroga amst 371eKTpudecKoi nemnm.
3aKOHBI COXPAHEHUS B MEXAHUKE.
3HaueHue OTKpbITU ['anunes.
Urops Bacunbeuu KypuaTtoB — Qu3uK, opraHu3aTop aTOMHOW HayKH U TEXHUKH.
Hcaax HptoTOH — co3naTensb KiiacCH4ecKon (hU3HKH.
Hcnonbs30BaHMe 37EKTPO3HEPTUN B TPAHCIIOPTE.
Krnaccudukanys u XxapakTepUCTUKH 3J1€MEHTAPHBIX YaCTHII.
KoHcTpyKIIMoHHast MPOYHOCTh MaTepUasa U €€ CBsA3b CO CTPYKTYPOH.
KoHcTpykius u BUBI J1a3€poB.
KpuosnekrpoHuka (MUKPOIIEKTPOHUKA U XOJION).
JlazepHblE TEXHOJIOTUU U UX UCIOJIb30BaHUE.
Jleonapno na Bunum — y4deHsblil 1 u300perarensb.
MaruutHble u3MepeHus (IPUHLHUIBI MOCTPOEHUs] MPUOOPOB, CIIOCOOBI M3MEPEHUS MarHUTHOTO
MOTOKA, MAaTHUTHOM WHIYKIIHH).
Maiixn @apazeit — co3gaTesib ydeHus: 00 3JIEKTPOMArHUTHOM TIOJIE.
Makc IlnaHk.
MeTo MEUYEHBIX aTOMOB.
MeTtoap1 Ha0JIIOIEHUS ¥ PErHCTPAIMH PAAHOAKTUBHBIX U3ITyY€HUN U YaCTHII.
MeTtop! onpeeseHns II0THOCTH.
Muxaun BacunbeBuy JIOMOHOCOB — y4E€HBIN YHUMKIONEANUCT.
Mopenu aroma. OneiT Pesepdopra.
MounekynsipHO-KUHETHYECKAsl TEOPUS UIEATIbHBIX Fa30B.
MonHus — ra3oBblil pa3psii B IPUPOIHBIX YCIOBHSX.
HanorexHonoruss — MeXIUCHUIUIMHApHAS 001acTh (yHIAMEHTAIbHOM M NPUKIAI-HOW HAyKU H
TEXHUKHU.
Hukona Tecna: »u3Hb U HEOOBIYAITHBIE OTKPHITHSL.
Huxonait Konepauk — co3aarenb re TMOueHTPUYECKON CUCTEMBI MUPA.
Hunbe bop — oauH U3 co3nareneil COBpeMEHHOM (DU3HKH.
Hyxneocunres Bo BeeneHHOM.
OObsicHenne (OTOCHHTE3a C TOUYKH 3PCHUS (DU3HUKH.
OnTryeckue sBIEHUS B IPUPOJE.
OTKpBITHE ¥ IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXITPOBOAUMOCTH.
IIepeMeHHBIN JIEKTPUYECKUHN TOK U €r0 IIPUMECHEHHUE.
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[Ina3ma — yeTBepTOE COCTOSTHUE BEILIECTBA.

IInanersr COTHEYHON CHCTEMBI.

[ToynpoBOIHUKOBBIE aTYMKU TEMIIEPATYPBHI.

IIpuMmeHeHne KUAKUX KPUCTAIIIOB B IPOMBIIIJICHHOCTH.
IIpuMmeHeHne AOEPHBIX PEAKTOPOB.

[Tpupona peppomarnerusma.

[TpoOaembl 3K0I0THH, CBSI3aHHBIE € UCIIOJIb30BAHUEM TEIIOBBIX MAIlIUH.
IIpou3BoacTBO, Nepeada U UCIOJIb30BAHNE AIIEKTPOIHEPTUH.
[Ipoucxoxaenne ComHEUHON CUCTEMBI.

ITpe303nekTpUUeckuil 3pPeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U paiuo.

PeakTuBHBIE IBUTaTEIN U OCHOBBI pabOTHI TEIIOBOM MAIlIUHBI.
PennkroBoe uznydeHue.

Pentrenosckue siyun. Mcropus orkpsitus. [Ipumenenne.
Poxnenue u 3BoIronus 3B€3 1.

Ponp K.O.1{101K0BCKOr0 B pa3BUTUH KOCMOHABTHUKH.

CBer — nJIeKTpOMarHuTHasi BOJIHA.

Cepreii [1aBnoBuy KoposieB — KOHCTPYKTOP M OpraHu3aTop MPOU3BOACTBA PAKETHO-KOCMUYECKON
TEXHUKHU.

Cunbl TpeHus.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpemenHas (pu3ndecKas KapTHHA MHpA.

CoBpeMEHHBIE CPENCTBA CBS3U.

CounHlle — UCTOYHMK XKU3HU Ha 3eMJIe.

Tpancdopmaropsi.

VYnbTpa3Byk (IOJTyyeHUE, CBONCTBA, IPUMEHEHHE).
YpaBisseMblil TEPMOSIEPHBIN CUHTES.

YckopuTenu 3apsyKEHHBIX 4acTHULL.

®usnka u My3bIKa.

duznyeckue cBOUCTBa aTMOC(hHEpHI.

DOTOINEMEHTHI.

®oroaddexrt. [lpumenenue siBnenus poroaddexra.

Xanc Kpuctuan Opcre — OCHOBOIOJIOKHUK JIEKTPOMarHeTu3ma.
UYepHble ABIPHI.

[Ikana 31€eKTPOMarHUTHBIX BOJIH.

DKosorndyeckue npoOaeMbl U BO3SMOXKHBIE MTYTH UX PELICHHUS.
DneKTpOoHHas IPOBOAUMOCTh MeTaioB. CBEPXIPOBOJUMOCTb.
Omunuit Xpuctruanosuu JleH — pycckuit pusuk.
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TEMATUYECKOE IINTAHUPOBAHUE
Texanyecknit mpouis MpophecCHOHATFHOTO 00pa30BaHUs
[Tpu peanuzanuu coaep:kanus 001e00pa3oBaTeIbHON yueOHOM AUCHUIITHHBI «DU3HKa»
B mnpexnenax ocBoenuss OIIOII CIIO na 6a3e ocHOBHOro o0mero ooOpa3oBaHUs C
nonydeHueM cpennero obmero odpazopanus (IITIKPC, TIIICC3) makcumanpHas ydeOHas
Harpyska oOy4JarolIuXcsi COCTABIISICT:

* mo npodeccusim CIIO Texumueckoro mpodunst — 121 yac, U3 HUX ayaAUTOpHAA
(oOs3aTenbHas) Harpy3ka oOydaroniuxcs, BKIIIOYas jabopatopHbie paboter, — 121
IIpuMepHBIi TEMATHYECKUH TUIAH

Buj yueOHoii padoThl KosmmmuyecTBo yacos

Aynutopnbie 3ansatus. ConepkaHue o0ydeHHs Cnenuansaoctu CITO

Beenenue. 3
1. MexaHuka 24
2. MonexynsipHasi pusuka. TepMonnHaMHKa. 14
3. DJIEKTPOAMHAMUKA. 30
4. KonebGanus 1 BOJTHBIL 18
5. OnTuka. 10
6. DNeMEeHThl KBAHTOBBIN (PU3UKHU. 12
7. Opomonus BeeneHHo. 10
Hmozo 121
Ilpomesrcymounas ammecmayus 6 popme sxzamena
Bcezo | 121
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTHU CTYJAEHTOB

Conep:xanue XapakTepuCcTHKA OCHOBHBIX BU/I0B /IeATEILHOCTH CTY/1€HTOB
00y4eHust (Ha ypoBHe y4eOHBIX el CTBHII)

YMeHus NoCTaHOBKU LieJIed AESITEIbHOCTH, TNIAHUPOBAHUS

COOCTBEHHOM JESTENbHOCTH JJIs1 JOCTUKEHUS IOCTaBJIEHHBIX LIENIEH,
IIPEIBUJIEHUS BO3MOXKHBIX PE3YIbTaTOB ATUX JAEHCTBUM, OpraHu3aun
CaMOKOHTPOJISl U OLICHKH IIOJyYEHHBIX PE3YJIbTaTOB.

Pa3BuTHe cr10COOHOCTH SICHO U TOYHO M3JIaraTb CBOM MBICIIH, JJOTUUYECKH
00OCHOBBIBaTbh CBOIO TOUKY 3pEHHUs, BOCHPUHUMATh U aHAJIU3UPOBATh
MHEHHS COOECETHIUKOB, IPU3HABAs IPABO JPYroro 4eaoBeKa Ha HHOE
MHEHHUE.

[TpousBeneHue n3mepeHus pU3NYecKNX BEIMYMH U OI[EHKA TPaHUIIbI
BBenenue MOIPELIHOCTEN U3MEPEHUN.

[IpencraBnenue rpaHULbl IOTPEMIHOCTEN U3MEPEHUM IPH ITOCTPOCHUH
rpaduKoB.

YMeHue BbICKa3bIBATh TMIOTE3bI 17151 OOBSICHEHUS HA0JII01a€MbIX SIBJICHUH.
YMeHnue npeayiaratb MOAEIU SIBJICHUMN.

VYka3zaHue rpaHull IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.

W31m05xeHne OCHOBHBIX IIOJIOKEHUN COBPEMEHHON HAyYHOW KapTUHBI MUpa.
[TpuBenenne NpUMEPOB BIMSHUS OTKPHITHIA B (PU3UKE HA MTPOTrpece B
TEXHHMKE U TEXHOJIOTUH IPOU3BOJICTBA.

Wcnonbs3oBanne MHTEpHETA /17151 HOMCKA HH(OpMaLKU.

1. Mexanuka

[IpencraBieHne MEXaHUYECKOTO IBUKEHHS TEIa YPaBHEHUSIMU
3aBUCUMOCTH KOOPJMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU.
[IpencraBieHre MexaHMUECKOTO ABM)KEHUS Tena rpaduxamu

3aBUCUMOCTH KOOPAMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU.
Omnpenenenre KOOPAUHAT MPONAEHHOTO MMYTH, CKOPOCTU U YCKOPEHHUS Tela
1o rpaduKaM 3aBUCUMOCTH KOOPJUHAT U MPOEKIIMI CKOPOCTH OT BPEMEHH.
Omnpenenenrne KOOPAUHAT MPONACHHOTO MMYTH, CKOPOCTU U YCKOPEHHUS Tela
[0 YPABHEHHAM 3aBUCUMOCTH KOOPAUHAT U MPOEKIIUHA CKOPOCTH OT BPEMEHU
Kunemamuka | IIpoBeneHre CpaBHUTEIBHOTO aHAIM3a PABHOMEPHOTO U
PaBHONIEPEMEHHOTO IBUKEHHI

YKa3zaHue UCIOJIb30BaHMs IOCTYNATENBHOIO U BPAILATENBHOTO JIBUKEHUN
B TEXHHUKE.

[IproGperenue omnbITa paboThI B TPYIIE C BHIMOIHEHHEM Pa3IHYHbIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXHOM CUCTEMBI ACUCTBUI U KOHCTPYKITUU ISt
AKCIEPUMEHTATBHOTO OMPEACICHU KHHEMAaTUYECKUX BEJIUYH.
IIpencraBnenne nHGopmanuy 0 BUAAX JBIKEHUS B BUIE TaOJIUIIBI

IIpumeHeHne 3aK0Ha COXPaHEHUSI UMITYJIbCA JJIs1 BBIYUCICHHS] U3MEHEHUM

CKOpPOCTEH TeJ NMPU UX B3aUMOAECHCTBHUSIX.

N3mepenue paboThl cril U U3MEHEHHE KMHETUYECKOM SHEPTuu Tena.

Brruucnienue paboThbl cuil U U3MEHEHHS KHHETUYECKON YHEPTUH Tea.
3akonwi Brruncnenme noTeHIMalbHOM SHEPTUHU Tell B TPaBUTAIMOHHOM TOJI€.

coxpanenusa | OnpeneneHyne NOTEHIMATBHON SHEPTHH YIIPYTO Ae(pOpPMUPOBAHHOTO

6 Mexanuke | Tella 110 U3BECTHOM JeOopMalui U KECTKOCTH Tela.

[IpumeHeHNEe 3aKOHA COXPAHEHNS MEXaHUUECKOM SHEPTUU IIPU pacueTax

PE3yJIbTaTOB B3aUMOEHUCTBUN TEJI TPAaBUTALlMOHHBIMY CHJIAMU U CHIIAMHU

YIPYTOCTH.
YKkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKH.
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VYkazaHue yueOHbIX AUCHUIUIMH, TPU U3YYEHUH KOTOPBIX UCHOIB3YIOTCS
3aKOHBI COXPAHECHUS

2. OCHOBBI MOJIEKYJISIPHON (PU3MKHM U TEPMOIUHAMUKH

OcHroesbl
MOJNEKYNAPHOU
KUHEemu4ecKkou

meopuu.

Hoeanvnwiii 2as.

BrinonHenue SKCrepruMeHTOB, CITyKaluX i 000CHOBAHUS
MOJICKYJIIpHO-KUHEeTHUecKoi Teopun (MKT).

Pemienue 3a1a4 ¢ npuMEHEHNEM OCHOBHOTO YpaBHEHHS
MOJICKYJISIPHO-KMHETHYECKOW TEOPHH T'a30B.

Omnpeznenenne napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUU Ha
OCHOBAHMHU YPaBHEHUs COCTOSHUS HJICAIbHOTO Ta3a. OnpesencHue
apaMeTpoOB BEUIECTBA B Ta3000pa3HOM COCTOSIHMU U TIPOUCXOASIINX
nporieccos 1o rpadpukam 3asucumocta p (T), V (T), p (V).
OkcnepumenTanbHoe uccienosanue 3apucumocta p (T), V (T), p (V).
[lpencraBienne B  Buae rpaduKOB  W30XOPHOTO, U300apHOTO |
U30TEPMHUYECKOTO MPOIIECCOB.

Bbruuciienue cpeiHeit KHHETHYECKOW YHEPTHU TEIJIOBOTO JIBUKCHUS
MOJIEKYJI 110 M3BECTHOM TEMIIEpaType BEIIECTBA.

Beicka3piBanue TrHUMoTe3 Uisi OOBSICHEHUS HAOJIOJaeMbIX SIBJICHUH.
VYka3zanue rpaHul] TPUMEHUMOCTH MOJIENU «HJICATBbHBIA Ta3» U 3aKOHOB
MKT

OcHogvl
MepMOOUHAMUKU

M3mepenune KoaMuecTBa TEIUIOTHI B ITpOIieccax Terionepenayn. Pacaer
KOJIMYECTBA TEIUIOTHI, HEOOXOAUMOTO JJIsl OCYILIECTBICHHS 3aJaHHOTO
mpolecca ¢ Terjonepenayeil. Pacuer nsMeHeHust BHyTpEHHEN SHEPTUU
Ten, paboThl U MEPEJaHHOTO KOJIMYECTBA TEIIOTHI C UCIIOJIb30BAaHUEM
MIEPBOTO 3aKOHA TEPMOIHMHAMHUKH.

Pacuer paboThl, COBEPIICHHOMW Ta30M, 10 rpaduky 3aBucumocta p (V).
Brrancnenne paboThl ra3a, COBEpPIIICHHON IPH U3MEHEHUH COCTOSTHUS TI0
3aMKHYTOMY ITUKITY.

Boeruncnenne KIIJ mpu coBepmieHun ra3oMm paboOThl B IpoIleccax
M3MEHEHHUS COCTOSTHUS 10 3aMKHYTOMY ITUKITY.

OOBsSICHEHHE TTPUHIIAIIOB JICWCTBUS TETUIOBBIX MAIIIHH.

JemoHcTpanmst ponu (U3MKKM B CO3MaHUM U COBEPIICHCTBOBAHUU
TEIUIOBBIX JIBUTATEIICH.

W3noxxeHne CyTu 3KOIOTUYECKUX MPo0IeM, 00yCIOBICHHBIX padOTOM
TETUIOBBIX JBUTATENICH U MIPEIIOKEHUE ITYyTH X PEIICHHUS.

Yka3zaHue rpaHul] IPUMEHUMOCTH 3aKOHOB TEPMOJAMHAMUKH. Y MEHUE
BECTH JIMAJIOT, BBICTYIITMBATh MHCHHE OTITIOHEHTA, YIaCTBOBAThH B
JTUCKYCCHH, OTKPBITO BBIpaXKaTh U OTCTAUBATh CBOIO TOUKY 3PEHHUS.
VYkazaHue yaeOHBIX JUCIUTUINH, TPH U3YICHHH KOTOPBIX UCTIOIB3YIOT
yueOHbIN MaTepuan «OCHOBBI TEPMOAMHAMUKIY

Csoticmea
napos,
arcuoxocmell,
meepobix mej

3MepeHne BIaXKHOCTH BO3AyXa.
Pacuer komMuecTBa TEIUIOTHI, HEOOXOAMMOTO JUISI OCYLIECTBICHHS
npolecca IMepexojia BEIECTBA U3 OJHOIO arperaTHOro0 COCTOSIHMS B
Jpyroe.
OKCHepruMEHTAIbHOE UCCIIEJOBAHNE TEIUIOBBIX CBOMCTB BEIIECTBA.
[lpuBeneHre mNpUMEpPOB KaNWUIAPHBIX SBJIEHUH B OBITY, NpUpoAe,
TEXHUKE.
HccnenoBanre MEXaHUYECKUX CBOMCTB TBEP/BIX TEIL.
[IpumeHeHrne (QuU3NYECKUX MNOHIATUH M 3aKOHOB B y4yeOHOM Marepuaie
npo¢eCCHOHATIBLHOTO XapaKkTepa.

Hcnonb3oBanue MHTEpHeTa U1 NoUcKa HHPOPMALIUU O pa3paboTKax U

NPUMEHEHHUSX COBPEMEHHBIN TBEPAbIX aMOP(HBIX MaTepPHAaJIOB.
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3. DJIeKTpOAMHAMHUKA

Onexmpocmam
uka

Brruncienue cuil B3auMOACHCTBUS TOYEUHBIX JIEKTPUUCCKUX 3aPSJIOB.
Brruucnenue HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJISE OJJHOTO M HECKOJIBKHUX
TOYEUHBIX JIEKTPUUECKUX 3aPSJIOB.

Brruucnenue noreHimaia 3MeKTPUIECKOTO MOJI OAHOTO U HECKOJIBKUX
TOYEUYHBIX JIEKTPUUECKUX 3aPsIOB.

N3mepenne pa3HOCTH MMOTEHIIUAJIOB.

N3mepenre SHepruu 2JISKTPUUECKOTO OIS 3apsSHKEHHOTO KOHACHCATOPA.
Brruucnenue sHepruu MEKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHIEH CAaTopa.
Pa3zpaboTka miaHa u BO3MOKHOM CXEMBbI JICUCTBUI KCITEPUMEHTAILHOTO
ONpeIeTICHUS ANEKTPOEMKOCTH KOHACHCATOpa U AUDJIEKTPUUECKOM
MIPOHMIIAEMOCTH BEIIIECTBA.

[IpoBeneHne CpaBHUTEIBHOTO aHANIM3a TPABUTALIMOHHOTO U
3JICKTPOCTATHYECKOTO MOJICH

Tlocmosnnuvi
MoK

N3MepeHne MOIHOCTH 3JIEKTPUUYECKOTO TOKA.

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.
BrinosiHeHUE pacyeTOB CUJIBI TOKA U HANPSHKEHUN HA y4acTKax
SJIEKTPUYECKUX LICTIEH.

OO0bsicHeHHE Ha TTPUMEPE DIEKTPUUECKON LIETH C ABYMSI HCTOUHUKAMHU TOKa
(BAC), B kakoM ci1y4ae HCTOYHUK JIEKTPHUUECKOI SHeprun paboTaeT B
pexuMe TeHepaTopa, a B KAKOM — B PEKUME MTOTPeOUTEIII.
Ornpenenenue TeMrepaTypbl HUTH HaKaJIMBaHUS.

N3MepeHne 35IeKTpUYECcKOoro 3apsaa dJIeKTPOHa.

CHsTHE BOJIbTAMIIEPHOU XapaKTEPUCTUKHU AUOA.

[IpoBeneHre CPaBHUTENBHOTO aHAIN3A MOJTYIPOBOIHUKOBBIX JUOJO0B U
TPUOIOB.

Ucnons3zoBanue MHTEepHeTa /15t MoMcka HHGOPMAIIMH O TIEPCIEKTUBAX
Pa3BUTHS TOJIYITPOBOJHUKOBON TEXHUKHU.

YcTaHOBKa NIPUYMHHO-CIIEACTBEHHBIX CBSA3€H

Macnummnvie
A61enus

M3mepeHne MHIyKIIUY MarHUTHOTO T1OJIS.

Boruncnenue cun, 1eCTBYIOIIMX HA MPOBOJHUK C TOKOM B MarHUTHOM TOJI€.
Brruncnenue cui, JENCTBYIOIINX HA dJIEKTPUUECKUN 3apsijl, IBUKYILIUICS B
MarHUTHOM IOJI€.

HccnenoBanue ABJIEHUHN 3JIEKTPOMAarHUTHON MHAYKLIUU, CAMOWH TYKIIVH.
Boluncnenue sHepruy MarHuTHOTO TOJIS.

OOBsicHEeHHE NPUHIMIA ASUCTBUS 3JIEKTPOIBUTATEIS.

OObsicHeHHe PUHIIMIIA AEWCTBUS FeHepaTopa dJEKTPUUIECKOro ToKa 1
AIIEKTPOU3MEPUTENBHBIX PHOOPOB.

OO®bsicHeHHe TPUHIIMIIA IeWCTBUS Macc-cieKTporpada, yckopurenei
3apsKEHHBIX YacTHLl.

OObsicHeHHEe POJIM MAarHUTHOTO TOJISt 3€MJIU B J)KU3HHU PACTEHUMN, KUBOTHBIX,
YeJI0BEKa.

[TpuBeneHre NpUMEpPOB MPAKTUYECKOTO MPUMEHEHHS U3yUEHHBIX SIBJICHUIH,
3aKOHOB, TPUOOPOB, YCTPOMCTB.

[IpoBeneHne CpaBHUTENBHOTO aHAJIN3a CBOMCTB JIEKTPOCTATHYECKOTO,
MarHMTHOTO ¥ BUXPEBOTO 3JIEKTPUUECKUX MOJIEH.

OObsicHeHHEe Ha MPUMEPEe MarHUTHBIX ABJICHUH, TOYeMy (GU3UKY MOKHO
paccMaTpuBaTh KaK METAIUCLMILIUHY
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4. KoJjie0anus M BOJHBLI.

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCMMOCTH NIEPHUO/A KOJIEOaHUN MaTeMaTHYECKOTO
MasiTHUKA OT €ro JUIMHBI, MACChl U aMIUIUTY bl KOJICOaHHIHA.
HccnenoBanue 3aBUCMMOCTH IIEpUOAA KOJeOaHUH Tpy3a Ha IPYKHUHE OT €T0
MacChl ¥ )KECTKOCTH MPYKUHBI.

Brruucnenue nepuoja koinebaHuii MaTeMaTHYECKOTO MasiTHUKA 110
W3BECTHOMY 3HAUEHUIO €r0 JIIUHBI.

Brruncnenue nepuoja KojiebaHuii rpy3a Ha MPY>KUHE 110

W3BECTHBIM 3HAYEHUSM €0 MacCChl U dKECTKOCTHU IIPYKUHBI.

BripaboTka HaBBIKOB BOCIIPUHUMATD, aHAJTU3UPOBATh, IepepadaThiBaTh U
MPeIbABIATH HHPOPMAIMIO B COOTBETCTBUH C ITOCTABICHHBIMU 3a/1a4aMH.
[TpuBeneHre MPUMEPOB ABTOKOJICOATEITHHBIX MEXaHIMYECKUX CHCTEM.
[TpoBenenue knaccudukanyu koaedbanun

Ynpyeue eonnuvi

W3mepenue 1arHbl 3ByKOBOI BOJIHBI 10 pe3yJibTaTaM HaOJI0eHUI
UHTEep(EPEHIH 3BYKOBBIX BOJIH.

Habnronenue u 00bsicHeHUE SIBIICHUH HHTEpGEpEeHINH U U PaKITIH
MEXaHUYECKUX BOJIH.

[IpencraBnenue odbaacTeil npuMeHEHHs YIbTpa3ByKa U NEPCIIEKTUBBI €TI0
HCIOJIb30BAaHUS B PA3IMUHBIX 00JaCTAX HayKH, TEXHUKHU, B MEJULIMHE.
W3noxeHne CyTH SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C BO3JICHCTBUEM
3BYKOBBIX BOJIH Ha OpPraHM3M 4€JI0BEKa

Dnekmpomaznum
Hble KOJlebanusl

HaGirotenne ocuuyuiorpaMM rapMOHUYECKUX KOJIeOaHUH CHITBI TOKA B
LeMnu.

N3mepenue 31eKTpoeMKOCTH KOHIeHcaTopa. M3mMepenne NHAYKTUBHOCTh
KaTyIIKH.

HccnenoBanue siBI€HUS AJIEKTPUYECKOTO PE30HAHCA B MTOCIEA0BATEIBHOM
LEnH.

HpOBGI[GHI/IC AHAJIOTUH MCKIY (1)H31/I‘~IGCKI/IMI/I BCJIIMUYNHAMMU,
XapaKTepU3YIOIUMHI MEXaHUYECKYIO M 3JIEKTPOMAarHUTHYIO KosiebaTeabHble
CHUCTEMBI.

Pacuer 3HaueHu# CUIIBI TOKA U HAMPSDHKEHUS HA DJIEMEHTaX LIeTH
MIEPEMEHHOT'0 TOKA.

HccnenoBanue npuHIuna aeicTeus tpaicdopmaropa. MccnenoBanue
MIPUHIIMIIA JEHCTBUS reHepaTopa NEPEMEHHOT0 TOKA.

Hcnonb3oBanue MHTEepHETa U1 OMCKAa HHPOPMALIUU O COBPEMEHHBIX
croco0ax nepegadn AEKTPOIHEPTUH

Onexmpomaznum
Hble 80JIHbL

Ocy1ecTBiieHHE paguonepeau U paguonpuema.

HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOHIIEHOTO
TenedoHa.

Pa3BuTHE 11EHHOCTHOTO OTHOIIEHUS K U3y4YaeMbIM Ha YpOKax (GU3HKH
00BEKTaM ¥ OCBaMBaE€MbIM BHIaM AesTeNbHOCTH. OObsICHEHHE MTPUH-
[UATHAITBEHOTO PA3IUYHs TPUPOIBI YIPYTHUX U SJIEKTPOMArHUTHBIX BOJIH.
W3noxeHne CyTu IKOIOTUYECKUX MPOOIEeM, CBSA3aHHBIX C
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU U BOJTHAMM.

OOBbsICHEHUE POJH AJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HCCIIeI0BaHUSIX BeelneHHOoMH.
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5. OnrTuka.

Ilpupooa ceema

[IprMeHeHrne Ha IPAKTUKE 3aKOHOB OTPAXEHHUS U IPEJIOMIICHUS CBETA ITPU
pELICHHUH 3a]1ay.

OrnpezenieHne CeKTPAIbHBIX TPAHUI] YYBCTBUTEIHLHOCTH YEJIOBEYECKOTO
riasa.

YMeHue cTpouTh U300paXKeHHS MPEAMETOB, 1aBaCMbIC JIMH3AMHU.

Pacuet paccTosiHHS OT JTMH3BI 10 U300paKEHHSI IPEIMETa.

Pacuer onTuueckoil CHIbI TUH3EI.

N3mepenne poKyCHOTO pacCTOSHUS JTUH3HI.

HcnbiTanue Mogeneil MUKPOCKOIIA U TEJIECKONA

Bonnoswie
ceolicmea
ceema

HaOnronenue siBneHust UHTEp(EpPEHUH 3JI€KTPOMAarHUTHBIX BOJIH.
Habmionenue siBnenust 1upakiuy 3J1eKTPOMarHUTHBIX BOJIH.
HaOGnronenue siBeHus nosipu3aluu JIeKTPOMArHUTHBIX BOJIH.
W3mepenue JUTMHBI CBETOBOM BOJIHBI 110 pe3yIbTaTaM HAOIIOICHHS
SBJICHUS UHTEP(EPEHIIUH.

HaGuronenue siBieHus Tupakiiuy CBETa.

HaGnronenue siBieHus noyisipu3alvy U TUCIIEPCUU CBETA.

[Tonck pa3nuumii ¥ CX0JCTBAa MEXKIY AU(DPAKITMOHHBIM U TUCTIEPCHOHHBIM
CIEKTPaMH.

IIpuBeneHne NpuMeEPOB MOSABICHUS B IPUPOJE U UCIIOIb30BAHUS B
TEXHHUKE sABJICHUHN UHTepdepeHnn, TUPPaKkLnuH, OJIIpU3aLUU U
JUCIIEPCUH CBETA.

[lepeuncnenne METOIOB MO3HAHUS, KOTOPBIE UCIIOIb30BaHBI IIPU U3YUEHUH
YKa3aHHBIX SIBJICHUN

6. D1eMeHTbI KBAHTOBOM (PU3UKHU

Keanmosas
onmuka

Hab6monenue doroanekrpuueckoro spdexra. O0bsICHEHHE 3aKOHOB
CroneroBa Ha OCHOBE KBAaHTOBBIX IPEICTABICHUM.

Pacuer MakcUManbHOM KMHETUYECKON SHEPTUU AJIEKTPOHOB IIPH
doroanexTpuueckom 3¢ pexre.

Omnpenenenue paboOThl BBIXOAA AIEKTPOHA 110 TpaduKy 3aBUCUMOCTH
MaKCHUMaJIbHON KHHETUYECKOH SHEPruH (POTORIEKTPOHOB OT YACTOTHI CBETA.
N3mepenue paboThl BbIXOJIa 3JIEKTPOHA.

[Tepeuncienne npubOPOB YCTAHOBKHU, B KOTOPBIX MPUMEHSETCS
0e3UHEepIIMOHHOCTH oTOdDPeKTa.

OO0BsicHEHHE KOPITYCKYJIIPHO-BOJTHOBOTO JTyajl3Ma CBOMCTB ()OTOHOB.
OObsicCHEHHE POJIM KBAHTOBOM ONTHUKH B PA3BUTUU COBPEMEHHON (DU3UKHU

Duzuxa amoma

Habmronenne nuHedyaThIX CIIeKTPOB.

PvaeT YaCTOTBI U JJINHBI BOJITHBI I/ICHyCKaeMOFO CBETa HpI/I nepexogle aToMa
BOJIOPO/Ia U3 OJIHOTO CTAllMOHAPHOT'O COCTOSIHUS B IPYTOE€.
OO0BsicHeHHE TTPOUCXOXKICHHS IMHEWYATOTO CIIEKTPa aTOMa BOJIOPOa 1
pa3nuyus TMHEHYATHIX CIIEKTPOB PA3JIMYHBIX Ta30B.

UccnenoBanue TMHEHYATOrO CIEKTPA.

HccnenoBanue npuHIKA pabOThl TFOMUHECIIEHTHOM JTaMIIBL.
Hab6nronenue u o0bsACHEHHE IPUHIINTIA IEHCTBUSI Jlazepa.

[IpuBeneHne npuMEPOB UCTIOIB30BAHMS JIa3€Pa B COBPEMEHHOM

HaYKe U TCXHUKE.

Hcnons3oBanue MHTepHETa 1715 TOMCKA MH(OPMAIIUU O TEPCTIEKTUBAX
MIPUMEHEHUS JIa3epa
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Qusura
amomHoe2o a0pda

Habmonenue TpexoB anbda-yacTull B kamepe Bunbcona.

PeructpupoBanue s1epHbIX U3JIYYEHUN C OMOIIBIO cyeTyuKa [ eifrepa.
Pacuer sHepruu cBsi3u aTOMHBIX sJIEP.

Omnpenenenue 3apsia U MacCOBOIO YKCIIa aTOMHOTO s1/Ipa, BOSHUKAIOLIETO B
pe3yJbTaTe paguoaKTUBHOIO pacnaja.

Brruncnenue sHepruu, 0CBOO0XKAAIOICHCS TIPU PaIMOAKTUBHOM pacmaje.
Omnpenenenue NpoayKTOB IEPHON pEaKIIMH.

Brruncnenue sHepruu, 0CBOO0KAAIOMICHCS TIPU SACPHBIX PEaKIUsIX.
[TonMMaHNe NPEUMYILECTB U HEAOCTATKOB MCIIOIb30BaHUs ATOMHON SHEPIruu
Y MOHU3HUPYIOIIUX U3TYYSHHUH B IPOMBIILICHHOCTH, MEIUILIUHE.

W3nosxxeHne CyTH 3KOJIOTUIECKUX MPOOIIeM, CBSI3aHHBIX ¢ OMOJIOTHYECKIM
NEICTBHEM PaMOAKTUBHBIX U3ITy4EHUH.

[TpoBenenue knaccuuKanmuy IEMEHTAPHBIX YaCTHIL IO UX (PU3NYECKUM
XapaKTepUCTHKaM (Macce, 3apsiiy, BpeMEHH KU3HU, CIIUHY U T.J1.).
[TonnmaHue eHHOCTEN HAYYHOI'O TO3HAHUS MHpa HE BOOOILIE /1715
YeJI0BEYeCTBa B IIEJIOM, a JUIsl KaXKJI0T0 00y4aronierocs IMYHo, IIeHHOCTeH
OBJIaJICHUS] METOJOM HAay4YHOTO [TO3HAHUS JJIs JOCTHKEHUSI yCIeXa B JII000M
BUJIC MPAKTUYECKOM IEATEIbHOCTH

7. IBoonnsa Becerennoi

Cmpoenue u

Habmronenue 3a 38e31amu, JIyHOH U TIIaHeTaMH B TETIECKOTI.
Habmronenne coMHeYHBIX MATEH C IIOMOUIBIO TEIEeCKona U
COJTHEYHOT'O DKpaHa.

Hcnonb3oBanue MHTEpHETA U151 TOMCKA H300PAKEHUN KOCMUYECKHX
00BEKTOB ¥ HHPOPMAIIHH 00 X 0OCOOCHHOCTSX

paszsumue .
Beenenoi OO0cyxIeHrne BO3MOXKHBIX CIICHApUEB 3BOJIONNH BceneHHOiM.
Hcnons3oBanue MHTepHETA 17151 TOWCKA COBPEMEHHOM
uH(popMaluu o pa3BuTuu BeenenHoi.
Ornenka nHbOpMAIUU C MTO3ULIUU €€ CBONCTB:
JIOCTOBEPHOCTH, 00ObEKTHBHOCTH, TIOJTHOTHI, aKTYaJIbHOCTH U T.JI.
OIS Brrancnenue sHepruu, 0CBOOOKAAIOMIEHCS TPU TEPMOSIEPHBIX PEaKIUsiX.
3663@” dopMynHpoBKa MPOOIEM TEPMOSIIEPHON SHEPTETUKH.
Funomé3a OObsicHeHHE BIUSHUS COTHEYHOW aKTUBHOCTH Ha 3eMITIO.
[TorrMaHue PO KOCMUYECKUX HCCIICIOBAHUH, HX HAYYHOTO U
NPOUCXOAHCOEHU
. | DKOHOMHUYECKOTO 3HAUYCHHUSI.
s Conneunou .
P OO0cyxeHrne COBPEMEHHBIX TUTIOTE3 O MPOUCX0xkACHUU COoTHEUHON

CucreMsnl.
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YYEBHO-METOJANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHHUE
MMPOT'PAMMBbI YUEBHOM JUCHUILIAHBI « PU3UKA»

OcBoenne nporpamMmbl yuyeOHOH auCHUIUIHMHBI «DPU3MKa» NMPOXOJUT IMPH HAJIHYUE B
npodeccHoHaIbHOM 00pa30BaTEeIbHOM OpraHM3alMy, pealu3youeld 00pa3oBaTeNnbHYIO
nporpamMmy cpenHero oomiero o6pasoBanus B mpenenax ocsoerus OIIOIT CIIO na 6aze
OCHOBHOTO 0011eT0 00pa3oBaHus, y4eOHOro KabWHETa, B KOTOPOM HUMEETCS BO3MOXKHOCTh
obecrieunTh CBOOOAHBIN nocTyn B VIHTEpHET BO BpeMsi y4eOHOTO 3aHSTHS M B IIEPHOJ BHE
y4eOHO NesITeTbHOCTH 00yUYarOMIMUXCsl.

BcocraB kabumnera ¢usnku BxomuT Jnaboparopust ¢ J1a0OpPaHTCKOH KOMHATOM.
[lomemenne  kabunera  ¢u3MKM  ynoBieTBopsier  TpeboBaHusiM  CaHuTapHO-
snuaeMuoiorndeckux npasmwi u HopMatuBoB (CaulluH 2.4.2 Ne 178-02) u ocHaueH
TUIOBBIM O0OpYIOBaHWEM, YKa3aHHBIM B HACTOSIIMX TpPEOOBAHUSAX, B TOM UHUCIE
CTEIMANTN3UPOBAHHON y4eOHOW MeOenbl0 M CPeACTBaMU OOYYEHHs, JOCTATOYHBIMH JUIS
BBITTOJTHEHUS TPeOOBaHUI
K yPOBHIO IIOATOTOBKH 0OYJaAIOIIHXCS .

B xaOunere wuMeercs MyNbTUMEIUIHOE OOOpYIOBaHUE, IOCPEACTBOM KOTOPOTO
YYAaCTHHKH 00pPa30BaTELHOIO IPOLECcCa MPOCMATPUBAIOT BU3YaIbHYI0 HH(OPMAIHIO IO
¢bu3MKe, CO3aBaIOT MPE3CHTAINH, BUACOMATEPHAIIbI H T.II.

BcocraB  y4eOHO-METOAMYECKOTO H  MaTepHaIbHO-TEXHHYECKOTO  OOeCredeHus
porpaMMbl yueOHOU AUCIUIUTNHBI «DU3KKay, BXOIAT:

* MHOTO(YHKIIMOHAIBHBIM KOMIUIEKC MPEno1aBaTes;

* HamsAHble 1ocoOUs (KOMIUIEKThl Y4eOHBIX TaOnmui, IUIakaTel: «Du3nyeckue
BEIMYMHBI U (DyHIaMEHTaIbHBIC KOHCTAHTHI», «MeEXIyHapoaHAs CHUCTEMa CIUHUIL
CU», «llepmonuueckass cucreMa xumuueckux »dneMmeHtoB J[.M.Menneneeay,
MOPTPETHI BBIIAIOIINXCS YYEHBIX-(DU3UKOB U aCTPOHOMOB);

*  HH(QOPMAIMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;

* JKpaHHO-3BYKOBbIE TOCOOUS,

* KOMIUJIEKT AJIEKTPOCHA0KEeHUsI KabuHeTa PU3UKH;

* TEXHUYECKHE CPEJICTBA OOYUCHUS;

* JIEMOHCTpAIMOHHOE 000pyaoBaHKe (00IIero Ha3HAUCHUS U TEMAaTUYeCKUE HA0OPHI);

* Js1abopatopHoe 00opymoBaHue (00IIEero Ha3HAYEHUSI U TEMAaTUYECKUE Ha0OPHhI);

* CTaTUYeCKHe, TMHAMHYECKHE, JeMOHCTPAIIMOHHBIC U Pa3IaTOYHBIC MOJICIIH;

* BCIIOMOTaTeIbHOE 000PYI0BAHUE;

* KOMIUIEKT TEXHUYECKOW [IOKYMEHTallud, B TOM 4YHCJIE Macrmopra Ha CpeAcTBa
00ydYeHUsI, ”HCTPYKITUH 110 UX UCIOJIb30BAHUIO U TEXHUKE 0€30MacCHOCTH;

* OubmMOTEeUHBIN QoHT.

B Oubnuoteunsiii GoHI BXOAAT y4eOHUKH, ydeOHO-MeToandeckue KoMmruieKTol (YMK),
o0ecTeYnBarOIINe OCBOCHHE YUeOHOH AUCITUTUIMHBI «DU3HKa», peKOMEHIOBaHHBIC WM JI0-
MYIIEHHBIC JIJIT WCIIOJIb30BAaHUS B MPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpPTaHH3AIUIX,
pean3yronmx 00pa3oBaTeIbHyI0 MPOrpaMMy CpeaHero oliiero oOpa3zoBaHUs B Mpeaenax
ocsoerust OITOIT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS.

bubnvoreunsrit GoHT TOMOTHEH GU3NMYSCKUMU SHITUKIIONCMSIMHE, aTJIacaMy, CIIOBapsSIMU
¥ XpecToMaTtuel 1mo (Gu3uKe, CIpaBOYHHKAMHU 10 (PU3NKE M TEXHUKE, HAYYHOW W HAy4IHO-
MOMYJISIPHOM TUTEPATypOil €CTECTBEHHO-HAYUYHOTO COJICPIKAHUSI.

B niporiecce ocBOoeHHS MPOrpaMMbl YI€OHOW TUCIUTUIMHBI «DH3UKa» CTYICHTHI HMEeT
JOCTYN K DJEKTPOHHBIM y4eOHBIM MaTepuanaMm Mo (Gu3uke, UMEIOIIMMCI B CBOOOJTHOM
noctyrne B ceTd MHTepHET (JIEKTPOHHBIM KHHUTaM, MPAKTHKyMaM, TeCTaM, MaTephaiaMm
EI'D u np.).

! Mucemo MunucrepcTBa oo6pazoBanus U Hayku PO ot 24.11.2011 Ne M/-1552/03 «O6
OCHAIIICHUH 00I1Ie-00pa30BaTEIbHBIX YUPEKICHUN YICOHBIM U YI€OHO-T1a00paTOPHBIM
o0opyIoBaHUEMY.
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