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MNOACHUTEJIBHASA 3AIITMCKA

[Iporpamma  oOmieoOpa3oBaTenpbHOM  yueOHOW — auUCHUIIIMHBI  «Du3ukay
npeaHa3HayeHa JUIs u3ydeHus: (GU3MKU B MpOo(eCcCHOHATBHBIX 00pa30BaTeNbHBIX
opranm3ammsix CIIO, peanusyrommx o00pa30BaTENbHYIO MPOrPaMMYy CpPEIHETO
oO1iero oopa3oBaHusi B Mpejesiax OCBOeHHUsI oOpaszoBatenbHOM nporpammbl CITO
Ha 0a3e OCHOBHOTO O0IIero 0O0pa3oBaHUs MPHU MOATOTOBKE CIEIHUAIMCTOB
CpEIIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOiero
o0Opa3oBaHMsl, NPEIBIBISIEMBIX K CTPYKType, COAEpX AaHUIO U pe3yjbTaTam
OCBOEHUS y4yeOHOM aucuuIuinHbl «Pu3nka», B COOTBETCTBUU ¢ PexoMmeHnanusamu
110 OpTraHU3aIlMH OJYYSHHS CPEAHEro 001ero o0pa3oBaHus B MPEIeIax OCBOCHUS
00pazoBaTEIbHBIX TPOTPaMM CPEIHETO MPodhecCuOHaTBLHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOIO OOHIEro o0o0pa3oBaHusi C y4yeToM TpeOoBaHW  (erepanbHbIX
TOCY/IapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB U MOJydaeMoil mpodeccuu mim
CIIEHUAIBHOCTH  cpefaHero  npodecCUOHAIBHOTO  o0Opa3oBaHus  (IIMCHMO
JlenapTameHTa rocy1apCTBEHHOM MOJMTUKYU B cpepe MOATOTOBKH pabOUnX KaJpoB
u JII[1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Copnepxanue nmporpaMMbl « @U3MKa» HAMpPaBICHO Ha JOCTHKEHUE CIIETYIOINX

neJsen:

* OCBOEHHE 3HAHUU O PyHIAMEHTAJIbHBIX (PU3MUYECKUX 3aKOHAX M MPHUHIUMAX,
JeKalMX B OCHOBE COBPEMEHHOM (u3MuecKkol KapTHHBI MHUpa; Haubojee
BaXXHBIX OTKPBITHIX B 001acT (PU3UKH, OKA3ABILUX ONPEACISAIONIee BIAUSHIE
Ha Pa3BUTHE TEXHUKHU M TEXHOJOTHH; METOAaX HAYYHOTO MO3HAHUS MPUPOIBL;

* OBJIAJICHUE YMEHHSIMH MPOBOAWTH HAOIIOJCHUS, TIJIAHUPOBATh U BBITIOJIHATH
OKCIIEPUMEHTHI, BBIJBUTATh TUIIOTE3bI M CTPOUTH MOJENIH, MPUMEHSITH
NOJIydeHHbIE 3HaHUs 10 (¢u3uke i OOBACHEHHS Pa3HOOOpPA3HBIX
bu3nyecKuX SIBICHUA W CBOWMCTB BEIIECTB; MPAKTUYECKH HCIOIH30BAThH
¢usznyeckue 3HAHMA; OLIEHUWBATh JOCTOBEPHOCTh E€CTECTBEHHO-HAYYHOM
uHdopmaIuy;

* pa3BUTHE TII03HABATEIbHBIX WHTEPECOB, HWHTEUIEKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B TIpollecce MPUOOPETeHUs] 3HAHWW U YMEHHH MO (PU3MKE C
UCIIOJIb30BaHUEM Pa3JIMYHbIX HMCTOYHUKOB HHGPOpPMAIUd U COBPEMEHHBIX
UH(GOPMAILIMOHHBIX TEXHOJIOTHI;

* BOCIIUTaHHE YOEXJICHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHOB IMPHPOJIBI,
UCTIONb30BaHUsl JOCTIKEHUH (U3UKK Ha Ollaro pa3BUTHS YEIOBEUECKOM
[IUBUIM3AIMHN; HEOOXOAMMOCTH COTPYIHHYECTBA B MPOIECCE COBMECTHOTO
BBITIOJIHEHUS 33714, YBAKUTEILHOTO OTHOLIEHUS K MHEHHUIO OMIOHEHTa MpHU
00CYXJIeHUH TMpOoOJIeM E€CTECTBEHHO-HAYYHOI'O COJEpKaHUs; TOTOBHOCTH K
MOPaJbHO-3TUYECKOW OLIEHKE HCHOJIb30BaHUSI HAYYHBIX JOCTHIKCHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY>KAIOIIEH CPeIbl;



* WCTOJNB30BaHWE TPUOOPETCHHBIX 3HAHWM W YMEHUW IS peIIeHUs
MPaKTUYECKUX 3a7ad TOBCEAHEBHOM >KM3HM, oOecreueHus Oe30MacHOCTU
COOCTBEHHOM JKHU3HHM, PAIMOHAIBHOTO TMPUPOJIONONB30BaHUS W OXPaHbI
OKpYyXarolel cpeibl U BO3MOXKHOCTh NMPUMEHEHUSI 3HAHUW TPU pElICHUU
3a/1a4, BO3HUKAIOUIUX B MOCIEAYIONIEeH MPopecCuOHANbHONU NeATEIbHOCTH.

B mporpammy BKIIIOYEHO COJEp’KaHHE, HalpaBieHHOEe Ha (opMUpOBaHHE Yy
CTYJIEHTOB KOMITETEHIINN, HEOOX0MUMBIX i KadecTBeHHOro ocBoeHus OIT CITO
Ha 0a3e OCHOBHOTO 0OmIEr0 OOpa30BaHHSA C TOJYYCHHEM CPEIHETO OOIIero
oOpa30oBaHus; MPOTPAMMBI TIOJITOTOBKH CHEIMaincToB cpeanero 3seHa (I1ITICC3).

[IporpamMma yueOHOW guctUIUIMHB «®DU3MKa» SBISETCS OCHOBOM ISt
pa3paboTku  paboymx  TporpaMMm, B KOTOPHIX  MpodecCHOHATbHBIC
oOpa3zoBaTeNbHbIE OpraHU3allMy, pPeaIU3yIolhue 00pa30BATEIbHYIO MNpPOrpaMMy
cpeadero oOmero o6bpazoBanus B mpenenax ocBoeHus OII CIIO na 06aze
OCHOBHOT'O 00I1IeT0 00pa3oBaHus, YTOUHSAIOT COJIepKaHUE Yy4yeOHOro maTepuara,
MOCJIEIOBATEILHOCTh €r0 M3YyYEHHMs], pachlpeeseHue y4eOHbIX YacoB, TEMATUKY
pedepaToB, HWHIUBUIYAIbHBIX MPOEKTOB, YUYUTHIBasS CHEIMU(UKY MPOrpaMm
MOJATOTOBKH CHEIUATINCTOB CPEHETO 3BEHA, OCBAMBAEMOM CIICIIMAIbHOCTH.

[IporpaMMa  MOXET  HCIONB30BAThCS  JAPYTUMU  MPO(ecCHOHATbHBIMU
o0pa3oBaTeNbHBIMU  OpPraHU3alUsIMHU,  pEAIU3YIOIUMU  00pa30BaTEIbHYIO
nporpaMmy cpeaHero oomiero oopazoBanus B npeaenax ocBoeHust OIl CITO Ha
0a3e ocHOBHOrO 0011ero oopazoanus (ITIICC3).



1. IIACIHOPT PABOYEM ITPOI'PAMMBbI
1.1 O0masi XapaKkTepuCTHKA Y4eOHOH TUCHMILUTUHBI «DU3HKay

B ocHoBe yueOHOW jucuUIIMHBL «DU3MKa» JEKUT YCTAaHOBKA HA
dbopmupoBaHre y OO0ydaeMbIX CHCTEMBI 0a30BBIX TOHATHH (U3UKA W
NPEJICTaBICHUN O COBpEMEHHOU (pU3MUecKoll KapTUHE MHpa, a Takke BhIpabOoTKa
YMEHHUM MPUMEHSATH (PU3HUECKUE 3HAHUS KaK B MPOPECCHOHATBHON JESITEIbHOCTH,
TaK M JUJIs pEeIICHUS )KU3HEHHBIX 3a/1a4.

MHorue mnoyioeHus, pa3BUBacMble (PU3MKON, paccMaTpUBAIOTCA KAaK OCHOBA
CO3JaHUsl M  HWCIOJb30BaHHUA HWH(DOPMAUMOHHBIX M  KOMMYHHUKAI[MOHHBIX
texHonorut (MKT) — opgHoro w3 HauOosiee 3HAYMMBIX TEXHOJOTHYECKHUX
JOCTHKEHUI COBPEMEHHOM [IUBUIN3ALIAH.

®dusrka JaeT KI0Y K NOHMMAaHUI0 MHOTOYMCIICHHBIX SIBJICHHM W IPOLIECCOB
OKpYXXaIllero Mupa (B €CTECTBEHHO-HAyYHBIX O0OJIACTSX, COLMOJIOTHUH,
HPKOHOMHUKE, SI3bIKE, JUTEpaType U 1p.). B ¢usuke Gopmupyrorcs MHOTHE BUIbI
JEATEIbHOCTH, KOTOPbIE UMEIOT MeTa-IpeIMETHbIM xapakrtep. K HUM B nepByro
ouepelb OTHOCATCA: MOJEIUPOBAHHE OOBEKTOB U MPOIECCOB, MNPUMEHEHHE
OCHOBHBIX ~ METOJOB  TO3HAHHUSA,  CHCTEMHO-MH(QOPMALMOHHBIA  aHaIM3,
dbopmyIMpoBaHUE TUIOTE3, aHAIU3 U CHUHTE3, CPaBHEHHUE, 0000IIeHUE, cCUcTeMa-
TU3alUs, BBISIBJICHUE MPUYMHHO-CIEJICTBEHHBIX CBSI3€H, TIOMCK AaHAJIOTOB,
ylOpaBieHHe O00bEKTaMU W mpoueccaMu. VMeHHO 3Ta AUCHUIUIMHA TO3BOJISET
MO3HAKOMUTH CTYJEHTOB C HAYYHBIMH METOJIaMH TO3HAHUS, HAYYUTh UX OTINYATh
TUIOTE3Yy OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®dusuka  uUMeeT  OyeHb  OOJBIIOE W BCEBO3pacTalollee  YHCIIO
MEXIUCIUIUIMHAPHBIX CBSA3€H, NPUYEM Ha YpPOBHE KaK IOHATUHHOIO aIapara,
Tak W UHCTpyMmeHTapus. Cka3aHHOE TO3BOJSIET paccMaTpuBaTh (U3MKY Kak
METaJUCLUUIUIMHY, KOTOpas MPEIOCTaBIsET MEXKAUCUUIUIMHAPHBIA S3BIK IS
ONMCAHMS HAYYHON KapTUHBI MUPA.

®dusuka sSBISETCS CUCTEMOOOPA3YIOINM (PaKTOPOM JJIsi €CTECTBEHHO-HAYYHBIX
y4e€OHBIX MPEIMETOB, TMOCKOJIbKY (DU3UYECKHE 3aKOHBI JIeKaT B OCHOBE
Collep)KaHUsl XUMHH, OHWOJIOrMM, reorpaduu, acTPOHOMUU U CHEIHUATbHBIX
JUCHUIUIMH (TEXHUYECKAas] MEXaHHKa, JJIEKTPOTEXHUKA, BJEKTPOHHKA U [p.).
VYyebnas nucuumimHa «Du3uKa» CcO3[aeT yHUBEpPCAIbHYIO 0azy s HU3y4YeHUs
oOmenpodeccHoHanbHbIX U CHEHUATBHBIX JUCIUIUIMH, 3aKiajbiBas (yHAaMEHT
JUTSL IOCTIEAYIOIIETO O0yUeHHUs CTYACHTOB.

OOnamass JOrMYECKOM CTPOMHOCTBIO M OMHUPASICh HAa HKCIEPUMEHTAJbHBIC
bakTel, yueObHass gucuuruinHa «DPu3nka» QOPMUPYET Yy CTYACHTOB MOJJIMHHO
Hay4YHOE MHUPOBO33peHHe. DPu3MKa SBISETCS OCHOBOM YYEHUS O MaTEpHAIbHOM
MUPE U peraeT npodieMbl ITOTO MHPA.

Nzyuyenne ¢usmku B npodeccHOHANbHBIX 00pa30BaTENbHBIX OpPraHU3AIMSIX,
peann3yonmx 00pa30BaTeIbHYI0 MpOrpaMMy CpeaHero oOuiero oOpa3oBaHUS B



npenenax ocsoeHus: OIl CIIO na 6a3e ocHOBHOro o0miero oO0pa3oBaHUs, UMEET
CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mpoduiisi npodheccCuoHaATHLHOTO
oOpa3oBaHus. DTO BBIpAXKAaeTCs B COACpPKAHUU OOYYEHHS, KOJUYECTBE YaCOB,
BBIJICJISIEMBIX Ha M3YyYEHUE OTICIBHBIX TEM MPOrPAMMBbl, INIyOMHE WX OCBOCHHS
CTYJIEHTaMHU, 00bEME U XapaKTepe MPAKTUUECKUX 3aHSITHM, BUJaX BHEAYIUTOPHOU
CaMOCTOATENbHON pabOThI CTYIEHTOB.

[Ipu ocBoenun mnpodeccuit CIIO u cnenmansHocteit CIIO ectecTBeHHO-
HayyHOro mpoduias NpodhecCHOHATBLHOTO 00pa3oBaHMUS (U3MKA H3ydaeTcsl Ha
0azoBoM ypoBHe @DI'OC cpennero obOmiero oOpa3oBaHusi, NPU OCBOCHUHU
npodeccuit  CIIO u cnemmanehocteid  CIIO  TexHumyeckoro  mpoduis
npodeccruoHanbHOTO 00pa3oBaHus (U3MKa H3ydaeTcs Ooiyiee yriyOJeHHO, Kak
npoduiabHas ydeOHas TUCIUIUIMHA, YYWTHIBAIOIIas CHenupuKy OCBAMBAEMBIX
npodeccuil WM CrenruagbHOCTEN.

Conepxanue  y4eOHOW  JUCHMIUIMHBI, peau3yeMoe TMpu  MOATOTOBKE
oOydaromuxcss 1Mo MpodeccusM ¢ CHEIUATBHOCTAM €CTECTBEHHO-HAYYHOTO
npoduis TpodeccHOHANBHOTO 00pa3oBaHUsA, HE HUMEET SBHO BbIPAKEHHOU
npoQUIbHOW  COCTaBIAIONICH, Tak Kak mnpodeccu U CHEUATBHOCTH,
OTHOCSAIIUECS K 3TOMY TIpoduiio 00ydeHus, He UMEIOT MPEUMYIIIECTBEHHOMN CBSI3U
C TeM WM UHBIM pasnenoM ¢u3uku. OIHAKO B 3aBUCHMOCTH OT MOJIy4aeMOM
npodeccunn CIIO wmu cnemumansHoctn CIIO B pamkax ecTeCTBEHHO-HAy4YHOIO
npoduis mpodecCuoHaIBLHOTO 00pa30BaHUsl MOBBIIIEHHOE BHUMAHUE MOXKET ObITh
yIeIeHo u3ydeHHio pazaena «MonekynsapHas Qusuka. TepMoamHAMHKay,
OTIENBHBIX TeM paszzenia «DIEKTPOJUHAMHUKA» U OCOOEHHO TeM IKOJIOTHYECKOTO
coJiep KaHus, MPUCYTCTBYIONTUX IMMOYTH B KaXKIOM pasjere.

Teopernueckne cBeaeHUS 10 (UBHKE JOMOITHSIIOTCS JEMOHCTpAIUsIMUA U
Ja00paTOpHBIMU paboTamu.

N3yuenne  oOmieoOpa3oBaTebHOM — y4eOHOM — AuCHUIUIMHBI  «Dusukay
3aBepIaeTcs MojABeJeHUEM UTOroB B (opme auddepeHImpoBaHHOTO 3a4yeTa B
paMKax IpOMEXYTOYHOM aTrectanuu cTyAaeHToB B npoiecce ocBoeHus OIT CIIO c
molyuyeHueM cpearero oomiero oopazoanus (I1ITICC3).



1.2 MecTo yueOHOH TMCIUIIMHBI B Y4e0HOM IJIaHeE.

B mpodeccroHanbHBIX 00pa3oBaTENbHBIX  OPTAaHU3ANUAX, PEATUIYIOIINX
0o0pa30BaTeNpbHYI0 MPOTPaMMy CpEeIHero o0mero oOpa3oBaHUS B TIpeaenax
ocoerust OIl CIIO Ha 06a3e oOcHOBHOro oOmiero oOpa3oBaHus, YydeOHas
muctuiuinHa «DPu3nka» HW3ydaeTcss B 00IIeoOpa3oBaTEIbHOM IHKIEC y4eOHOTO
mwiana OII CIIO Ha 6a3e ocHOBHOro oOmiero oOpa3oBaHUsA C MOJIYYCHUEM
cpennero oomero oopazosanus (ITIICC3).



1.3 Pe3yabTaTbl 0CBOCHUSA YUEOHOM M CIIATIIMHbBI

OcBoeHne coaepkaHuss ydyeOHOW AUCHUIUIMHBI «®Pu3uka» obecrneunBaeT
JOCTHXKEHHE CTYAICHTaAMU CJIEYIONINX Pe3yJIbTATOB:

JUYHOCHIHbIX.?

JI1uyBCTBO TOpIOCTM U YBaXEHUA K HUCTOPUU U JOCTHIKCHUSIM
OTEUECTBEHHON (M3MYECKOW HAayKH;, (PU3WYECKH TPAaMOTHOE TOBEIICHUEC B
po(hecCHOHANBFHOM NEATENBHOCTH U OBITY IpU OOpalieHuu ¢ nmpudopaMu
U yCTPOWCTBAMHU,;

JI2rotoBHOCTh K  MPOJOJDKEHHIO  OOpa3oBaHMs W IOBBIIICHHS
KBaIMpUKaUUY B U30paHHON TPO(ECCHOHANBHON JESTENBbHOCTU H
O00BEKTUBHOE OCO3HAHWE POJIU HU3UUECKUX KOMIIECTCHIINI B 3TOM;
JI3ymeHnue ucnonb30BaTh JOCTHXKEHHSI COBPEMEHHOM (PU3NUECKON HAYKH U
buznUecKux TE€XHOJIOTUI JUISt MOBBIIIEHUS COOCTBEHHOI'O
WHTEJUIEKTYallbHOTO  pa3BUTHUA B BBIOpaHHOW  mpodeccruoHaIbHOM
JEATEIIbHOCTH;

Jl4ymeHue camMocCTOSITENbHO J0OBIBaTH HOBBIE MJiA ceOs Puznueckue
3HAHUS, UCTIONB3YS JIJI TOT0 JOCTYIHbIE ICTOUHUKUA UH(pOPMAIIUH;
JISymeHue BbICTpanBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIICHHUS B KOMAaH]IE
10 PEIICHUIO OOIIMX 3a/1a4,

JI6ymeHue ynpaBisiTh CBOEH MO3HABATEIBHOMN JEATEIBHOCTHIO, MPOBOAUTD
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHS,

Memanpewnemubtx:

MII1 ucnonb30BaHUE Pa3IMYHBIX BUIOB IMMO3HABATEIIBHOW AEATEIBbHOCTU
JUISL  pelieHus (PU3NYECKHX 3a7ad, MPUMEHEHHWE OCHOBHBIX METOOB
no3HaHusd (HAOMIOJCHUS, OMHMCAHMS, W3MEPEHUs, OKCIepUMEHTa) IS
M3yYECHUS PA3JTUYHBIX CTOPOH OKPYXKAIOUIEH JIEMCTBUTEILHOCTH;
MII2ucnosib30BaHue OCHOBHBIX MHTEIJUIEKTYaJIbHBIX OTIepaLvii:
MOCTAHOBKHU 3a7a4d, (OpPMYJIMpPOBAHUS THUIIOTE3, aHalvd3a W CHUHTE3a,
CpaBHEHHMS, O0OOOIIEHUs, CHUCTEeMaTU3AllMU, BBISABICHUS MNPUYUHHO-
CJICJICTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB, ()OPMYJIUPOBAHUS BBHIBOJIOB JIJIsI
U3Y4YCHHUS PA3JIUYHBIX CTOPOH (PU3UYECKUX OOBEKTOB, SBJICHUM W
MPOIIECCOB, C KOTOPHIMA BO3HUKAET HEOOXOIMMOCTHh CTAJIKMBATHCA B
npodeccruonansHo cdepe;

MII3ymenue reHepupoBaTh WACH U OMPENETSATh CPEJCTBA, HEOOXOIUMBIC
JUISL KX peall3alluu;

MIl4ymeHue UCHOIb30BaTh Pa3IMYHbIE HWCTOYHUKH IS MOJY4YEHUs
busnyeckoit nHPpopMaluu, OIIEHUBAThH €€ JOCTOBEPHOCT;

MIISymenue aHanu3upoBaTh U MPEACTaBIATh HH(OPMAIIUIO B PA3TUYHBIX

BHUJIAX;



MIl6ymenne myOMMYHO TMPEACTaBIATh  Pe3yabTaThl  COOCTBEHHOTO
UCCJIEIOBAHNS, BECTU JHUCKYCCHM, JAOCTYIIHO M TapMOHHYHO COYETas
coJepkaHue u (popmbl IpeacTaBiIsieMol HHPOPMALUY;

npeomMemHmovix:

II1 cdopMupoBaHHOCTH MpEACTaBICHUNH O poJidi U MecTe (U3UKU B
COBPEMEHHOW HAyYHOUW KapTHUHE MUPA; TOHUMaHUE (U3NUYECKON CYITHOCTH
HaOmoaeMbIx BO BceenenHoit siBneHuit, ponu ¢u3uku B (HOPMUPOBAHUU
Kpyro3opa U (yHKIMOHAJIHLHOW TPAMOTHOCTH YeNIOBEKa Jsl PEIICHUS
PaKTUYECKHX 3a]1ay;

I12BnaneHne OCHOBONIOJIATAFOLITUMU buznUecKuMu MOHATHSIMU,
3aKOHOMEpPHOCTSIMHU, 3aKOHAMH M TEOPHUSIMHU; YBEPEHHOE HCHOJIb30BAHHE
(U3MYECKON TEPMUHOJIOTMU U CUMBOJIUKH;

I13By1aieHrEe OCHOBHBIMHM METOJIaMH HAYYHOT'O TIO3HAHUS, UCIIOJIb3yEMbIMU
B (u3uKe: HAOIIOACHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;
IM4ymenust oOpabaTbiBaTh pe3ysibTaThl HU3MEpPEHUM, OOHApYyKUBAThH
3aBUCHUMOCTb MEXIYy (PU3NYECKUMHU BEIUYMHAMH, OOBACHATH MOJYYECHHBIE
pe3ynbTaThl U JENaTh BHIBOJIbI;

IIScpopmMupoBaHHOCTh YMEHUA pelIaTh PU3NUECKHE 3a4a4H;
II6chopMrpoBaHHOCTh YMEHUS TPUMEHSATh TMOJYYECHHbIE 3HAHUA JUIS
OOBSCHEHHS YCJIOBUH MPOTEKaHUS (PU3MYECKUX SBJICHUA B NPHUPOJE,
npodeccuOHAIbHOW cdepe W I MPUHATUS MPAKTUUECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

II7chopMupoBaHHOCTh COOCTBEHHOM IMO3WIIMM 110 OTHOIICHHIO K
busndeckoit nHPpOpMaIIUU, TTOJIYIaeMOU U3 Pa3HBIX UCTOUYHUKOB.



2.COJIEP)KAHUE YUYEBHOM JUCHHUIJIAHBI

BBenenue

®duznka — GyHIaMEHTAIbHASI HAYKa O TIPHPOJIC.

EcTecTBeHHO-HAyYHBIM METOJ] TMO3HAHHWS, €r0 BO3MOXXHOCTH U TPAHUIIBI
MPUMEHUMOCTH. OKCIIEPUMEHT W TEOpHUs B TIPOIECCE IMO3HAHWS TIPUPOJIBI.
MonenupoBanue (U3MYECKUX SBICHUM M TpolieccoB. Ponb skcnepumeHTa U
TEOpUM B TIpoliecce MOo3HaHUs Mpupoabl. Pusnueckas BenuuuHa. [lorpentHoctu
u3MepeHuil puznyeckux BenuunH. Ouzndeckue 3aKoHbI. [ paHUIIbI TPUMEHUMOCTH
busnueckux 3akoHOB. [loHsATHE O PU3KMUECKON KapTHHE MUpa. 3HaYeHUE (PU3UKU
npu ocBoenuu npodeccuit CI1O u cnenmansuocteit CIIO.

1. Mexanuka

Kunemaruka. Mexannueckoe nuxenue. l[lepememenue. Ilyts. CxopocTb.
PaBHOMEpHOE TNpPSIMOJIMHEMHOE [BWXEHUE. YCKOopeHue. PaBHomepeMeHHOe
npsiMoJInHelHoe JBrkeHne. CBoOoaHoe maneHue. JBrmkeHue tena, OpOUIEeHHOro
IO/, YIJIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHHE MO OKPYKHOCTH.

3akonbl MexaHuku Hbrorona. Ilepseii 3akoH Herorona. Cuma. Macca.
Nmnynbsc. Bropoit 3akoH HetoToHa. OCHOBHOW 3aKOH KIJIACCUYECKOM AUHAMHKHU.
Tperuit 3akoH HproTOHa. 3aKOH BCEMHUPHOIO TATOTEHUA. | paBUTAlMOHHOE MOJIE.
Cuna Tsixect. Bec. CriocoObl n3mepenust Mmacchl Tenl. CUilbl B MEXaHHUKE.

3aK0oHBI COXpaHEHHUs B MeXaHHUKe. 3aKOH COXpaHEHHUsI UMIyJibca. PeakTuBHOE
nemwkeHue. Pabora cuibl. PaGoTta moTeHIMANbHBIX CHII. MOIIHOCTh. DHEprusl.
Kunernueckass sHeprus. IloreHnumanbHass dSHeprusa. 3aKOH  COXpPaHEHUS
MeXaHn4ecKoi 3Heprun. [[pumeHenne 3akOHOB coxpaHeHus. /lemoncmpayuu

3aBUCUMOCTh TPACKTOPUHU OT BHIOOPA CHCTEMBI

otrcueTa. Buabl MEXaHUYECKOTO JABUKEHUS.

3aBUCMMOCTh YCKOPEHMS TeJIa OT €r0 MACChl M CUJIbI, ICMCTBYIOIIECH Ha TETO.

CroxeHune CHIL.

PaBeHCTBO U MPOTHUBOIOI0KHOCTh HAITPaBICHUSI CHIT ICUCTBUS U

MIPOTUBOICUCTBUS.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

Cuibl TpeHUsI.

HesecomocTs.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATBHON YJHEPTUHA B KHHETUYECKYIO U

oOpaTHo.

Jlabopamopnuie padbomut:



Pewienue 3anau no reme «KunemaTuka
Pemenue 3anay no teme «JluHamuka
N3mepenne ko3P puimenHTa ynpyroctu pe3uHsl.

2. OCHOBBI MOJIEKYJISIPHOH (PM3MKH U TEPMOIMHAMHUKH

OCHOBBI MOJIEKYJIAPHO-KUHeTHYeCKO# Teopuu. UneanbHblii ra3. OCHOBHbBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. PasMepbl U macca MOJEKYJ U
atoMoB.  bpoynoBckoe  gBmxenue. Jduddysus. Cunsl  u  3HEprus
MEXMOJIEKYJIIPHOTO B3auMojieiicTBusA. CTpoeHHe Tra3000pa3HbIX, >XKUAKUX U
TBepAbIX Tesn. CKOPOCTH JABMKEHHUSI MOJIEKYNI U UX u3MepeHue. VmeanbHblid ras.
JaBnenne raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUHU Ta30B.
Temneparypa u ee usmepeHue. ['a3oBbie 3aKOHBI. AOCOIIOTHBIM HYIJb TEMIIE-
parypel. TepmoamHamuyeckas IIKanga TEMIIEPATYpPbl. YPaBHEHUE COCTOSHUSA
UJICAJIBHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHASL.

OcHoBbI TepMOAMHAMUKHA. OCHOBHBIE NIOHATHS U ONpEAENeHUs. BHyTpeHH A
SHEPIusi CUCTEMbl. BHYTpEHHSISl SHEPTUs UI€AJIbHOTO ra3a. PaboTa u TemioTa Kak
dbopmbl iepeaun SHEpruu. TemioeMKOCTh. Y AeibHas TEINIOEMKOCTh. Y paBHEHUE
TerioBoro OanaHca. I[lepBoe Hauanmo TepMoauHAMUKH. AauabaTHBIM mpolecc.
[Tpunnun neiictBus teroBord MammHbl. KIIJ[ tenmoBoro nBurartens. Bropoe
Ha4yaJio TEPMOJIMHAMHUKH. TepMmoauHaMuueckas mKajga  TEeMIeparyp.
XonoawibHble MalMHbL. TermtoBble Asurarenn. OxpaHa npupoIbl.

CaoiictBa mapoB. lcnapenne u koHAeHcauusi. HachlllleHHBIA Tap U €ro
CBOMCTBA. AOCONIOTHasST W OTHOCUTENbHAs BIIAXKHOCTh BO3MyXa. Todka pOCHI.
Kunenue. 3aBUCUMOCTb TeMIepaTypbl KUNEHUs1 OT AaBiieHus. lleperpersiii nmap u
€ro UCIIOJIb30BAHUE B TEXHUKE.

CaoiicTBa KUAKOCTeil. XapaKTEpUCTHUKA MKUJIKOTO COCTOSIHHS BEILECTBA.
[ToBEpXHOCTHBIN CIOM KUIAKOCTH. DHEPIrUsi MOBEPXHOCTHOIO CIJIOA. SIBIIEHHS Ha
IpaHuIIC )XKUIKOCTHU C TBEPbIM TeJIOM. KanusuisipHbie BICHUS.

CroiicTBa TBepaAbIX TeJl. XapAaKTEPUCTUKA TBEPIOrO0 COCTOSHUSA BEUIECTBA.
Ynpyrue cBoMCTBa TBEPABIX TeJ. 3aKOH ['yka. MexaHn4ecKkue CBOMCTBAa TBEP/IbIX
Ten. TemnoBoe pacmMpeHue TBEPIABIX TEI MW KUIKOocTer. llmaBneHwe wu
KpUCTaJLTU3aIlUsL.

Hemoncmpauuu

JIBrkeHne OpOYHOBCKUX YaCTHII.

Judbdyzus.

N3MeHeHne naBieHus ra3a ¢ U3SMEHEHUEM TEMIIEPATYPHI IPU MOCTOSIHHOM

oowveMme. MzoTepmudeckuii 1 M300apHBII MPOIECCHI.

W3meHeHne BHYTPEHHEH SHEPTUN TEJ TIPU COBEPIICHUH PAOOTHI.

Mopenn TeImIOBBIX ABUTATEIICH.

Kurienue BOIbI ITpy MOHUKEHHOM JIABJICHHH.

[IcuxpomeTp u TUrpoOMETP.



SIBneHNsI TOBEPXHOCTHOTO HATS)KEHUSI U CMAauyMBaHUSL.
Kpucramibl, amopdHbIe BelecTBa, KUAKOKPUCTALTNYECKUE TENa.
Jlabopamopnwie pabomul
Pemenue 3amay no reMe «l'a30Bbie 3aKOHBDY
Pemenue 3anay no reme «MonekyisipHas GU3NKa U TEPMOJUHAMUKA
OrnpeneneHne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

OHpC,ZIeJIGHI/IG KOB(b(bI/IHI/ICHTa IMOBCPXHOCTHOI'O HATSAKCHHUA JKUAKOCTH.

3. DJIeKTpOoAMHAMMKA

DJIeKTpU4ecKoe moje. DJIEKTPUUYECKUE 3apsiibl. 3aKOH COXpPaHEHHUs 3apsja.
3akoH Kynona. Dnekrpuyeckoe mnosie. HampsykeHHOCTh 3IEKTPUYECKOrO IOJIS.
[IpuHmun cynepno3unmu  nojeil. Pabora cuia  3I€KTpOCTaTUYECKOTO  MOJIS.
[Torennuan. Pa3HOCTh MOTEHIHMATOB. DKBUIIOTCHIMAIBHBIE MOBEPXHOCTH. CBS3b
MEXIy HaNpsSKEHHOCTbI0 M PAa3HOCTHIO MOTEHIIMATIOB JJIEKTPUUYECKOTO MOJIS.
JusnekTpuku B d5ekTpudeckoM moie. [omsipuzanus nusnektpuxkoB. [IpoBoanuku
B asiekTpuueckom nojie. Konaencaropel. CoeiMHEHNE KOHIEHCATOPOB B OaTapero.
DHeprus 3apsSKEHHOTO KOHAEHCATOPA. DHEPIrus JICKTPUUECKOTO MOJISL.

3aKOHbI MOCTOSIHHOTO TOKA. YCJIOBHS, HEOOXOIUMBIE 11 BOBHUKHOBEHUS U
MOJJIEPKAHUS AJIEKTpUdecKoro Toka. Cujia Toka M IJIOTHOCTh TokKa. 3akoH OMa
st ydactka nenu 6e3 3J1C. 3aBUCUMOCTH SJEKTPUYECKOTO COMPOTUBIICHUS OT
Marepuala, JJIMHbI U TJIOIIAAN MONEPEYHOTO CEYEHHUs MPOBOJHUKA. 3aBUCUMOCTh
AIEKTPUYECKOTO CONPOTHUBJICHUS POBOJHUKOB oT TeMIEPaTyphI.
DJIEKTPOABIKYIIIAs CHUJa MCTOYHHMKA ToKa. 3akoH OMa JyIsi TOJHOM IEeNHu.
Coenunenue npoBOAHUKOB. COeTMHEHUE UCTOYHUKOB JJICKTPUUYECKOU IHEPTUU B
Oatapeto. 3akoH Jlxoyns—Jlenna. Pabota U MOIIHOCTH AJEKTPUUECKOTO TOKA.
TernmoBoe AeMCTBHE TOKA.

DJIEKTPUYECKU TOK B NOJYNpPOBOAHUKAX. COOCTBEHHas MPOBOJAMMOCTD
MOJTYNPOBOJHUKOB. [10TyTIpOBOAHUKOBBIE PUOOPHI.

MaraurHoe 1moJie. BekTop HMHAYKUMM MarHurtHoro nmnonus. Jlencreue
MarHMTHOTO TOJII Ha MPSMOJUHEHHBIM MPOBOJHUK C TOKOM. 3akoH Awmriepa.
B3anmoneiictBue TOKOB. MarHuTHeli TOTOK. PabGoTa mo IepeMeleHHIO
MPOBOJAHUKA C TOKOM B MarHuTHOM Tione. [lelicTBUE€ MarHUTHOrO TMOJsI Ha
nerokymuicss  3apsin.  Cuna  Jlopenua. OmpenelieHHe  yAENbHOrO — 3apsija.
YckopuTtenu 3apsSKEHHbBIX YaCTHII.

DJIEKTPOMATHUTHASI HMHAYKIHUA. DJEKTPOMAarHuTHas HHAYKIUs. Buxpesoe
anekTpuyeckoe nojie. CaMOMHAYKIKS. DHEPTUSI MATHUTHOTO MOJISI.

Hemoncmpauuu

B3aumopencTBre 3apsyKEHHBIX TEI.

[IpOBOAHUKH B AIEKTPUUYECKOM MOJIE.

JIMPIEKTPUKY B SJIEKTPUUECKOM TIOJIE.

Konpaencatopsl.

TennoBoe AENCTBHUE SIEKTPUUECKOTO TOKA.



CoOcTBeHHAs U TPUMECHAs! IPOBOJUMOCTh MOTYTIPOBOTHUKOB.
[ToynmpOBOJHUKOBBIN IO,
Tpan3ucrop.
OnbIT IpcTena.
B3anmoeiicTBuEe MPOBOAHUKOB C TOKaAMHU.
OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MATHUTHBIM ITOJIEM.
DIEKTPOJBUTATEINb. DIEKTPOU3MEPUTEIIbHBIC
NpUOOPHI. DIEKTPOMArHUTHAS UHIYKIHS. ONBITHI
dapajest.
3aBucuMocts JJIC caMOMHIYKUHMH OT CKOPOCTM HW3MEHEHHUS CWJIbl TOKa W
WHYKTUBHOCTHY MTPOBOAHUKA.
PaboTa snexktporeneparopa.
Tpanchopmarop.
Jlabopamopuwie pabomuol
Peuienune 3a1a4 o teme « JEKTPOCTATUKAY
Pewienne 3a1a4 o teme «3aKOHBI IOCTOSSHHOTO TOKa»
N3mepeHne yaenbHOro CONPOTUBIIEHUS TPOBOAHUKA.
N3ydeHne nociieIoBaTeIbHOTO U NapaJuIeIbHOTO COEIMHEHUS TPOBOJHUKOB.
Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA HATIPSKECHHUSL.
HccnenoBanrie 3aBUCUMOCTH MOIIIHOCTH TTOTPEOIIsIEMOi JTaMITON HaKaJTuBaHUS OT
HaIpsHKEHUs Ha €€ 3aKUMax.
N3yuenue siBICHUSI DJIEKTPOMArHUTHON UHIYKIIUH.
Pemenue 3amau mo teme « Maraetusm

4. Koj1e0aHUA U BOJIHBI

Mexannueckue koJiedanusi. KonebatenbHoe aBuxeHue. [apmMoHHueckue
kojebanus. CBOOOJHBIE MeXaHWYeCKHe KoJjieOaHus. JIMHEWHbIe MeXaHUYEeCKHe
Kosie0aTenbHble cucTeMbl. [IpeBpaliienue s3Hepruu npu KojaedaTeaIbHOM JBUKEHUU.
CBoOo1HEBIE 3aTyXarolue MEXaHUYECKHE KOJIeOaHusl. Brinyx/1€HHbBIC
MEXaHUYEeCKne KojaeOaHus.

Yupyrue BoJHBbI. [lonepeunsie W NOPOJOJBHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHUE TUIOCKOU Oerymieit BonHbl. MHTepdepentus BonH. [lonarue o
Tu(dpakiMK BOJIH. 3BYKOBbIE BOJIHBI. YJIbTPa3BYK U €r0 IPUMEHEHUE.

DJIEKTPOMATHUTHBIE KoJie0aHusA. CBOOOIHbBIE ANEKTPOMArHUTHBIE KOJIEOAHUS.
[IpeBpamienrie  3Heprud B KOjeOAaTeNbHOM  KOHType.  3aTyxalrolue
AJIIEKTPOMArHUTHBIE KojieOaHus. ['eHepaTop He3aTyXalolUMX AIIEKTPOMAarHUTHBIX
KojeOanuil. BeIHyXIeHHBIE »dieKTpuueckue kosebanusa. IlepeMeHHbI TOK.
['enepaTop nepeMEHHOro TOKAa. EMKOCTHOE W HMHAYKTMBHOE CONPOTHUBIIECHUS
NEPEMEHHOr0 TOKa. 3akoH Oma s 3JEKTPUYECKOW LIeNH MEPEMEHHOIO TOKa.
PabGora u MouiHOCTh MepeMeHHOro Toka. ['enepaTopsl Toka. TpaHcopmaTOphI.
Toku  BeicOKOM  4acToThl. Ilomydyenue, mepenada U pacmnpencsieHue
AIIEKTPOIHEPTHH.



DJIEKTPOMATHUTHBIE BOJHBI. OJJICKTPOMAarHUTHOE TIIOJI€ KaK OCOOBIH BUJ
MaTepuu.  DIEKTpOMarHuTHble  BoJHBI.  BuOpatop I'epma.  OTKphITHIN
KojebarenbHbll KOHTYp. M300perenue pamuo A. C. IlomoeiM. Ilonsitue o
paauocBsizu. [IpuMeHeHre AIeKTPOMarHuTHBIX BOJIH.

Jemoncmpayuu

CB0oOO/IHbBIE U BBIHY>KJIEHHBIE MEXaHUYECKHE

Kojebanus. Pezonanc.

OOpa3oBaHuE U pacPOCTPAHEHHUE YIIPYTUX BOJIH.

Yacrora konebaHuii 1 BbIcOTa TOHA 3ByKa. CBOOOIHBIE

AIIEKTPOMArHUTHBIE KoJiebaHus. OcumiuiorpaMmma

nepemeHHoro Toka. Konznencarop B nenu

nepemMeHHoro Toka. Karyika HHIyKTUBHOCTH B LIETIH

IIEPEMEHHOT0 TOKa. Pe30HaHC B mocie0BaTeIbHON

LIEII IEPEMEHHOT0 TOKa. M3nydeHue u npuem

AIEKTPOMArHUTHBIX BOJIH. PainoCBs3b.

Jlabopamopnwie pabomul
N3yyeHue 3aBUCHUMOCTU TiepHOJa KOJI€OaHUNW HUTSHOTO (WM TPYNKUHHOTO)
MasTHUKA OT JUTMHBI HUTH (MJIK MACCHI TPy3a).

N3ydenue ycrpoiicTBa u paboThl TpaHchopMaTopa.

5. OnTuka

IIpupoaa cBera. CKOpOCTh pacHpOCTPAHEHHS] CBETA. 3aKOHBI OTPAKECHUS U
npenomiieHus ceera. [lonHoe oTpaxenue. JInH3pl. ['1a3 kak onTuyeckas cucrema.
OnTuyeckre mpruodOpBHI.

BoJsiHoBbIe cBoiicTBa cBeTa. MHTepdepenuus cera. KorepeHTHOCTh CBETOBBIX
nyueit. utepdepenuus B ToHkuX mieHkax. [lonocel paBHoOM TommmHbl. Kosbla
Herotona. Ucnons3oBanue wuHTEpdepeHUUMH B Hayke M TexHuke. Judpakims
cBeta. Judpakuusa Ha 1mean B napajieNbHbIX Jydax. JudpakunoHHas pemeTka.
[Tonsitue o romorpaduu. [Momsipuzanus nonepeunbix BoiH. [lomspuszanus ceera.
JBoitHoe syuenpenomiienue. [lomsspouasl. lucnepcuss cBera. Buabl cnekTpos.
Crnektpel  ucmyckanusi. CHekTpsl  MOTJIOWIEHHUS.  YIbTpaHOJIETOBOE U
nH(ppakpacHoe u3nyueHus. PenrrenoBckue myun. X mpupoia u cCBOMCTBA.

Hemoncmpayuu

3aKOHBI OTPAKEHHUS U MTPETIOMIIEHUS CBETA.

ITonHOE BHYTpPEHHEE OTPAKEHHUE.

OnTuyeckue nmpudbopsl. UuTepdepeHims

ceera. Judpaxuus ceera. [lonsgpuzanus

CBETA.

[TosydyeHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[TosryueHue ciekTpa ¢ HOMOIIbIO TU(PPAKLIMOHHON PELLIETKH.

CrHeKkTpocKoIl.

Jlabopamopnwie pabomut
OmnpeneneHue noka3arens MPeJIoOMICHUS CTEKIIa



Onpenenenue (OKYCHOTO pacCTOSHUS COOMPAIOIIEH JIMH3BI.
N3mepenne iIMHbI CBETOBOM BOJIHBI C TOMOIIBIO TU(DPAKIIMOHHON PEIIETKHU.
[TocTpoeHue n3o0paxeHui B JIMH3aX.

HaoGmronenune nuatepbepenunn, tuppakiiuu, nmojaspusaiuu ceeta. Pemenue 3amgau

6. Di1eMeHTbI KBAHTOBOM (PM3MKH

KBanroBass omruka. KantoBas runore3a Ilmanka. @otonsl. BHemHwuii
dorornekrpuueckuii 3pdext. Buyrpennnii hpotosrdpdext. Tumnsl HoTOI1€MEHTOB.

®u3zuka aroma. Pa3BuTre B3IJISJ0B HAa CTPOEHUE BELIECTBA. 3AKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax Boaopona. AnepHas moxaenb aroma. Oneitel J.Pe3epdopaa.
Mopens atoma Bogopoaa no H.bopy. KBantoBsIe reHepaTopsi.

Puzuka aTOMHOr0 sAApa. EcTecTBEHHas  pPaJAMOAaKTUBHOCTb.  3aKOH
paanoakTuBHOrO pacnaaa. CrnocoObl HAOMIOAEHUS W PEruCTpalM 3apsKEHHbBIX
yactull. D¢dexr BaBunoBa — YepenkoBa. CtpoeHue aromHoro siapa. Jledekr
Macchbl, DHEPrus CBSA3M W YCTOMYMBOCTH aTOMHBIX sJep. SIepHbIe peakuuu.
HckyccTBeHHass paJuMoOakTUBHOCTH. JleneHne Tspkenblx saep. llemHas snepHas
peakums. VYmopasisieMas nenHas peakuus. Anepssiii  peakrop. Ilomyuenue
PaJMOAaKTUBHBIX M30TONOB M MX NpUMEHEHUe. buonorudeckoe IeHUCTBUE pajino-
AKTUBHBIX U3TyYEHUN. DIIEMEHTApHbIC YACTHUIBI.

Hemoncmpauuu

dotorPdekr.

JIuHelyaTele CIIEKTPBI PA3JINYHBIX BEIIECTB.

N3nyuyenue nazepa (KBAaHTOBOTO

reHeparopa). CueTYuK HOHU3ZHPYIOUTUX

V3JIyYCHUH.

Jlabopamopnwie pabomul
Pemenue 3amay Ha 3akoHbI poToddPexTa.
Pemenue 3ama4 Ha 3aKOH PaIMOAKTUBHOTO PACIaia M HAXOXKICHUE SHEPTHH CBSI3H.

N3yuenune TpeKoB 3apsiKEHHBIX YaCTHI] 10 TOTOBBIM (oTOrpadusim.

7. IBoronua Beesrennon

Crtpoenue u pazButue Bceesennoii. Hama 3Be3nHas cucrtema — lajmakTuka.
Hpyrue ranaktuku. beckoneuHocts Bceenennoun. lloHsaTtne o0 KOCMOJIOTHM.
Pacmmpsitomiasacss  Bceenennas. Mopgens rtopsiuert  Bceenennoit. CtpoeHue u
MPOUCXOkKACHUE [ amakThK.

JBosonusa  3Be3d. I'mmore3a mnpoucxoxkaenuss CoJIHEYHON CHCTEMBI.
Tepmosinepnsiii cuntes. [Ipobiaema TepmosiiepHoit sHepreTrku. DHeprus CosHia
1 3Be31. DBomtouus 38e31. [Ipoucxoxnenrne COIHEUHOW CUCTEMBI.

Hemoncmpayuu

Conuneunas cuctema (MOJIEIIb).



dotorpadun miaHeT, CAeTaHHbIE C KOCMHUYECKUX 30H]IOB.
Kapta JIyHbI u 1I1aHET.
Crtpoenue u 3Bosonns BeeneHHoi.

3. TEMATHYECKOE INIAHUPOBAHUE
TEXHUYECKHAN TPO®UIIb TIPOPECCHOHAJIBHOT'O OBPA3OBAHUSI

[Ipu peanuzanuu coaepkaHusi oOIIe00pa30BATEIbHON YYEOHOU IUCHUILIUHBI
«Dusuka» B mpeaenax ocBoeHus OII CIIO na 06a3ze OCHOBHOro OOIIEro
oOpazoBaHus C TOdydyeHHeM cpeaHero obmero ooOpazoBanus (IITICC3)
MaKcHUMasbHas yueOHas Harpy3ka oO0yJaromuxcsi COCTaBIISIeT:

* no crnenuanbHOCcTAM CIIO Texnumueckoro mpoduis — 181 wac, u3 HuxX
aynuTopHas ~ (oOsi3aTenbHasi) — Harpy3ka — oOydarolmuxcs,  BKJIIOuas
naboparopHble paboTbl, — 121 wyac; BHeayIWTOpHAs CaMOCTOATEIbHAs
pabora crynentoB — 60 4acos.

TemMaTuyecKkni NJjaaH

Bup yueOHo# padoThI KoJsmnuyecTBo yacos
AyIuTOpHBIE 3AHATHS. Cneunansnoctu CIIO
Coaep:xanue 00y4eHust

BBenenue 3
1. MexaHuKa 24
2. MonekynsapHas ¢uzuka. 14
TepMmoanHaMuka
3. DnexTpoaHaAMHUKa 30
4. KonebGanus v BOJTHBI 18
5. OnTuka 10
6. DJIeMeHTbI KBaHTOBOW (pU3MKH 12
7. DOBosronusa Becenennoi 10
HToro 121
BHeayauropHasi camocTosiTe/ibHasi padoTa
[TonroroBka yCTHBIX BBICTYIIJICHHM 110 60
3aJIaHHBIM TEMaM, 3CCe, TOKIaI0B,
pedepaToB, HHAUBUAYAJILHOTO IPOEKTA
C MCNOJIb30BaHNEM UH(GOPMAIIMOHHBIX




TEXHOJIOTUH U JIp. | |

Hpomeofcymouuaﬂ ammecmauusn 6 ¢0pM€ IK3AMeEHa

Bcero I 181

4. IIEPEYEHb IPAKTUYECKHUX PABOT

[MTPODPUJIIb: Texunueckuii
CIIEHMAJIbBHOCTD: 23.02.03

Bun | HanmeHnoBanue pa3zienoB v 3aHATHI

PA3JEJI 1 Mexanuka

IIP 1 Pemrenue 3agad o reMe «KunemaTtukay
I1P 2 Pemenue 3aga4d no teme «/{luHaMuka»
JIP1 | M3mepenue kodpQuIHEHTA yIPYTOCTH PE3UHBI.

PA3JAEJI 2 OcHOBBI MOJIEKYJISIPHOH (GU3MKH U TEPMOAUHAMMUKH

IIP 3 | Pemenune 3agau no teme «I'a30BbIe 3aKOHBD)
[P 4 | Pemenue 3anau no reMe «MouekymsipHas (pu3uKa U TEpMOJIUHAMUKA»
JIP 2 | Onpenenenne OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

JIP 3 | Onpenenenne kod(hGHLIUEHTa TOBEPXHOCTHOIO HATSKEHHS KUIKOCTH.

PA3JIEJI 3 DaexkrpoanHaMuka

IIP 5 | Pemenne 3ana4 1o reMe «JIEKTPOCTATUKAY

IIP 6 Pemrenue 3agad mo TeMe «3aKOHBI IIOCTOSHHOTO TOKay

JIP 4 | I3MepeHue yeabHOTO COPOTUBIIEHNS TPOBOJHHKA.

JIP 5 | M3ydeHue nociaenoBaTebHOrO U MapajluIeIbHOTO COEIMHEHUS TPOBOTHUKOB.

JIP 6 | Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIIEHNS NCTOUHUKA HAIIPSIKEHUS.

JIP 7 HccnenoBanue 3aBUCMMOCTH MOITHOCTH TOTPEOJIIEMON JIaMITON HaKaIUBaHUS OT
HaIpsDKEHUS Ha €€ 3a)KUMax.

JIP 8 N3ydenue sBIeHUS 3JIEKTPOMATHUTHON MHIYKIIUH.

[IP 7 | Pemenue 3agau no reme «Maraetusm»

PA3/IEJI 4 Kosie6aHusl U BOJTHBI




JIP 9

N3ydyenue 3aBUCUMOCTH IepHoJa KojieOaHWi HUTSHOrO (WIM MPY>KMHHOI'O) MasTHHKA
OT JUTMHBI HUTU (MJIM MaccChl Ipy3a).

IIP 8 | M3ydenue ycTpoiicTBa U pabOThI TpaHChOpMaTopa.
PA3JIEJI 5. OnTuka
JIP 10 | Onpenenenue mokasarens npeIoMIEHHS CTEKIA
JAP 11 Onpenenenne GOKYCHOTO PacCTOSTHUS COOMPAIOILIEH JIMH3bIL.
JIT 12 . . ..
Ip 9 |YI3MepeHue JUIHHBI CBETOBOM BOJIHEI C IOMOIIBIO audpakunoHHON PEIIETKH.
P 10 | [Hoctpoenue nzo06paxeHuii B InH3aX.
Habmonenue nntepdeperuyu, audpakiyy, Noaspu3anuu ceera. Pemenne 3anau
PA3JIEJI 6 DiieMeHTHI KBAHTOBOM (U3UKH
[P 11 | Pemenue 3axa4 Ha 3aK0HBI (hoTOdIDDEKTA.
[P 12 | Pemenue 3a1ay Ha 3aKOH PAJMOAKTUBHOIO pacnaja U HaX0XJICHUE SHEPTUH CBSI3H.
JIP 13

W3yuenne TpeKoB 3apspKEHHBIX YacTHUIL 10 TOTOBBIM (hoTOrpadusim.




5. [IpumepHble TeMbI pedpepaToB
(moky1a10B), HHAUBHUAYAJIbHbBIX
NPOEKTOB

Anekcannp ['puropreBud CTOJI€TOB — PYyCCKUA (PUBHK.

Anexkcannp CrenanoBuy [TonoB — pycckuii yueHsblid, H300peTaresnb paamo.
AnpTepHaTUBHAs SHEPIE€TUKA.

AKycTHYECKHE CBOMCTBA MOJTYIPOBOIHUKOB.

AHnpe Mapu AMIiiep — OCHOBOIIOJIOKHUK 3JIEKTPOHHAMHUKHU.
ACHHXPOHHBII JBUTATEIb.

AcCTEepOou/IbI.

ACTpOHOMMSI HAILIUX JHEMU.

AtomHuast pusuka. M3otonsl. [IpumMeHeHne palnoakTUBHBIX U30TOIOB.
beckOHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.

bunossipHbIE TPAH3UCTOPHI.

bopuc CemenoBuu SAAko0u — ¢Gu3uK U U300peTaTeib.

Benuyaiinive oTKpbITHS GUBHKH.

Bunel anekTpuyeckux pas3psaaoB. DIEKTPUUECKUE Pa3psibl Ha CiIyx0e

YCJIOBCKA.

Bnusnue nedexToB Ha pu3NUECKHE CBOMCTBA KPUCTAIIIOB.
Bcenennas u TeMHast Matepus.

[Nanuieo I'anniieit — oCHOBATENb TOYHOTO €CTECTBO3HAHUS.
["onorpadus u ee npuMeHEHHE.

JIBrKeHne Tena mepeMEHHOU MaCCHhI.

Hudpakius B HaIIeH KU3HHU.

Kunkue KpucTasibl.

3akonsl Kupxroda st aeKTpuueckon 1eru.

3aKOHBI COXpPAaHEHUS B MEXAHUKE.

3HaueHue oTKpbITUi ['anues.

Uropes BacunbeBuu KypuatoB — ¢Gu3HK, OpraHu3aTop aTOMHOM HAYKH U

TCXHUKMH.

Hcaak HproTOH — co3aTenb KIacCuueCcKor (hU3UKH.
Hcnonb30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

Krnaccudukanuys u xapakTepUCTUKHU JIEMEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHAsI TPOYHOCTh MaTEpUalia U €€ CBSI3b CO CTPYKTYPOIl.
KoHcTpykius u BUIbI 1a3€pOB.

Kpuosnektponrka (MUKPOIJIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUY U UX UCTIOJIb30BAHHUE.

Jleonapno na Bunum — y4eHblil 1 nu300peTarTeb.

MarauTHbie U3MepeHust (MPUHITUIIBI TOCTPOCHHS MPUOOPOB, CIIOCOOBI
W3MEPEHUs] MarHUTHOTO NTOTOKA, MATHUTHON UHIYKIIMH).

Maiixn ®apaneit — coznaresib y4eHus: 00 3JIeKTPOMarHUTHOM TI0JIE.



Makc IInank.

Meton MEUYEHbIX aTOMOB.

MeTonbl HaOIIOICHHS U PETUCTPALIMU PAANOAKTUBHBIX U3IYYEHUH U YaCTHII.
Mertonp! onpeaeneHus MmIOTHOCTH.

Muxaun BacunseBud JIOMOHOCOB — y4€HBIN SHIMKIIONEIHCT.

Mopnenu atoma. OnbiT Pezepdopaa.

MonekyIsIpHO-KMHETAYECKAS] TEOPUS UICAUTbHBIX Ta30B.

MonHust — ra3oBblil pa3psa B IPUPOIHBIX YCIOBHSIX.

HaHoTexHoI0THsI — MEXIUCIUIUIMHApHAs 001acTh PyH/IaMEHTaIbHOM U
MPUKIIATHOM HAYKH U TEXHUKH.

Hukona Tecna: xu3Hb 1 HEOOBIUAWHBIE OTKPBITHS.

Huxonai Konepark — co3maTens re IMOUeHTPUYECKON CUCTEMBI MUPA.
Hunbc bop — onuH U3 co3nareneid COBpeMEHHON (PU3UKH.
Hykneocunres Bo BeeneHHOM.

OO0bsicHenue GOTOCUHTE3a C TOYKU 3peHus (PU3UKH.

Onrtuueckue sSBICHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOJAUMOCTH.
[IepeMeHHBIN 3JIEKTPUYECKUAN TOK U €T0 TPUMEHEHHUE.

[1ma3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.

[ImaneTsr COTHEUHOM CUCTEMBI.

[TonynpOBOTHUKOBBIE TATYUKU TEMIEPATYPHI.

[IpuMeHeHuE KUIKUX KPUCTAILUIOB B POMBIIUIIEHHOCTH.

[IpuMeHeHUE AIEPHBIX PEAKTOPOB.

[Tpupona dbeppomaraeTusma.

[TpoGnembl 5KOJIOTHUH, CBSI3aHHBIE C UCTIOIH30BAHUEM TETIJIOBBIX MAIITUH.
[Ipon3BoaCTBO, Epe1ada U UCIIOIb30BAHNE DJIEKTPOIHEPTUH.
[Ipoucxoxaenre CoMTHEYHON CUCTEMBI.

[Ibe303nekTpryeckuii 3(hPexT ero npuMeHeHue.

Pa3Butne cpencTs CBs3U U paauo.

PeakTuBHBIC IBUTATEIN U OCHOBBI pa0OTHI TEIUIOBOW MAITUHBI.
PennkroBoe uziyueHue.

Pentrenosckue nyuun. Mcropust otkpsitus. [lpumenenue.

Poxxnenue u >BOJTIONMS 3BE3/.

Ponp K. O. LInonK0BCKOTO B pa3BUTHUH KOCMOHABTHKHU.

CBeT — 3JIEeKTpOMarHuTHas BOJIHA.

Cepreti [TaBnoBuu KoposieB — KOHCTPYKTOp U OpraHU3aTop MPOU3BOACTBA
PAKETHO-KOCMHUYECKON TEXHUKH.

Cuiibl TpeHUsI.

CoBpeMeHHas CIIyTHUKOBASI CBA3b.

CoBpeMeHHas (pu3nyeckas KapTUHA MUPA.

CoBpeMeHHBIE CpENICTBA CBS3U.

ConHIle — UCTOYHHUK KU3HU Ha 3eMIi€.

Tpanchopmaropsl.



6. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIbHOCTH

CTYJIEHTOB

Conep:xanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH
CTY/1eHTOB (Ha YPOBHe Y4eOHBbIX /IeiicTBHI)

BBenenue

YMeHHs NOCTaHOBKHU 1IeJied 1eATeIbHOCTH, INIAHUPOBAHUS CO0-
CTBEHHOM JEATEIILHOCTH JUISI IOCTHXKEHUS TIOCTABJICHHBIX
1eNel, IpeIBUICHUS BO3MOXHBIX Pe3YyJIbTaTOB 3TUX JCUCTBUH,
OpraHu3aI[ii CAMOKOHTPOJIS U OLICHKH MOTYYEHHBIX
pe3ynbraToB. Pa3BuTHE CIOCOOHOCTH SICHO U TOYHO H3JIaraTh
CBOM MBICJIH, JIOTHYECKH 00OCHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCIPUHUMATh U aHAJIM3UPOBATh MHEHUSI COOECETHUKOB,
MpHU3HaBas MPaBo JAPYroro 4yejaoBeka Ha MHOE MHEHUE.
[TpousBenenue n3aMepeHust PU3NIECKUX BEIHUUH U OI[EHKA
TPaHUIIBI TOTPEIIHOCTEH U3MEPEHUN.

[IpencraBieHue rpaHUIbl IOTPEIIHOCTEN U3MEPEHUH TTpU
MOCTPOCHUHU TPa(UKOB.

YMeHue BbICKa3bIBaTh THIIOTE3bI 711 OOBSICHEHHUS
HAOJI0/IaeMBIX SIBJICHHI.

YMeHue npeanaratb MOJACIH SIBJICHUN.

VYka3zaHue rpanuil IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
H3noxeHne OCHOBHBIX MOJOXKEHUIH COBPEMEHHON HAYYHOU
KapTUHBI

MUDpa.

[TpuBeneHre NpUMEpOB BIUSHUS OTKPHITHI B PU3UKE HA
MPOrpecc B TEXHUKE U TEXHOJIOTHH ITPOU3BOICTBA.
Hcnonk3oBanue MHTepHeTa 1715 moMcKa HHGOpMaluu

1. MEXAHUKA

Kunemamuxa

[IpencraBieHre MEXaHUUECKOTO ABH)KEHUS TeJla yPaBHEHUSIMU
3aBHCUMOCTH KOOPJMHAT U MPOEKIEN CKOPOCTU OT BPEMEHH.
[IpencraBieHre MEXaHMUECKOTO ABMXKEHUS Tena rpadpukamMu
3aBHCHUMOCTH KOOPJMHAT U MPOEKIEN CKOPOCTU OT BPEMEHH.
Omnpenenenne KOOpAUHAT IPOWIEHHOTO MyTH, CKOPOCTH U
YCKOpEHUs TeJa Mo rpadukaM 3aBUCUMOCTH KOOPJAUHAT U
IIPOEKINNA CKOPOCTH OT BpeMeHu. Onpeenenrne KoopAruHaT
MPONHJICHHOTO TyTH, CKOPOCTH U YCKOPEHUS Tella 1o
YPaBHEHUSAM 3aBUCUMOCTH KOOPAMHAT U MPOEKIHUI CKOPOCTHU OT
BpPEMEHH.

[IpoBenenmne cpaBHUTENBHOTO aHAIN3a PABHOMEPHOTO U
PABHONEPEMEHHOTO IBUKEHHUI.

YkazaHue UCII0JIb30BaHUS [TOCTYNATEIbHOTO U BpallaTeIbHOTO
NBIOKEHUH B TEXHUKE.

[TproGperenue omnpiTa paboOTHI B TPYIIIE C BHIMOJIHEHUEM
Pa3IMYHBIX COLIMATIBHBIX POJIEH.

Pa3paboTka BO3MOKHOMN CHCTEMBI IEHCTBUN U KOHCTPYKIIMH JISI
HKCIEPUMEHTAJIBLHOTO ONpeeNeHUs] KHHEMAaTHYECKUX BEIHYHH.
[Ipencrasnenne nHbOPMAIINH O BUIaX ABUKCHUS B BUJIC
TaOIUIBI

3akombl COXpAaHenus 6
MEXAHUKE

[IpuMeHeHne 3aKOHa COXPAHEHUS UMITYJIbCA /ISl BEIUMCIICHUS
W3MEHEHUN CKOPOCTEH TeJ MPU UX B3aUMOJIECUCTBHSIX.
H3mepenune paboThl CUJI U U3MEHEHHE KUHETUYECKOW SHEPTUN
Tena. Berancnenue paboThl CHIT M N3MEHEHUSI KHHETHYECKOM
SHEpPruu Tena.

Brruncnenue noTeHIMAIbHOM SHEPTUU Tel B TPAaBUTALMOHHOM
nosie. Onpezenenne NOTeHUAIBHON SHEPTUN YIIPYTO
neopMUPOBAHHOTO TeJIa IO U3BECTHOU JedopMariuu 1
XKECTKOCTH Teuna. [I[puMeHeHne 3akoHa COXpaHeHUs
MEXaHUYECKOM YHEPTUU IIPU pacyeTax pe3yiabTaToOB
B3aUMOJICVCTBUH TEJ rPaBUTAIMOHHBIMY CHJIAMH U CHJIAMU
YIPYTOCTH.

YKa3aHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKHU.
VYkazaHue yueOHbIX JUCUUIUIMH, TPU U3YYEHHH KOTOPBIX




[MCIIOJIB3YIOTCS 3aKOHBI COXPAHEHHUS

2. OCHOBBI MOJIEKYJIAPHOW ®U3UKN U TEPMOJIWHAMUKU

OcHo8bl MONIEKYAPHOTL
KUHemuueckol meopuu.
Hoeanvnutii 2asz

Beinonnenue sKkCrepuMeHTOB, CIyXalluX Ui 000CHOBAHUS
MoJieKyJsipHO-kuHeTnueckoil reopun (MKT). Pemenue 3anad ¢
IIPUMEHEHUEM OCHOBHOT'O YPABHEHMSI MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU T'a30B.

OrnpezeieHne nmapaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHWU YPABHEHUS COCTOSIHUS UJI€aIbHOTO
raza. OnpezeneHre napaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUU ¥ IMTPOUCXOISIIMX MPOLIECCOB MO TpaduKam
3apucumoctu p (T), V (T), p (V).

OxcnepuMeHTasbHOE HccaenoBanue 3asucumoctu p (T), V (T),
p (V). [Ipencrasnenue B BuaE rpagikoB H30XOPHOTO,
1300apHOr0 U U30TEPMHUUYECKOTO MPOLIECCOB.

Beruucnenue cpeHell KWHETUYECKOM SHEPTUU TEIUIOBOIO
JBUKEHMS MOJIEKYJI 10 U3BECTHOM TeMIlepaType BELECTBA.
Bricka3piBanue runoTe3 st 00bsCHEHHS HAOTI01aeMbIX
SABJICHUM. YKa3aHHWE IPaHUL] IPUMEHUMOCTH MOJEIH
«UaeaJIbHBIN ra3» U 3akoHoB MKT

Ocnoswt
mepmoOuHaAMuKU

M3mepenne komuecTBa TEIIOTHI B IIPOIeccax TEIIonepeIadn.
Pacuer koinuecTBa TEMIOTHl, HEOOXOAUMOTIO ISt
OCYILIECTBJICHUS 3aJaHHOTO IIPOLECCa C TEIIONEPEIaYeH.
Pacuer n3meHeHus BHyTpEHHEN SHEPTUU T€J, paObOThl U
IIEPEAAHHOTO KOJIMYECTBA TEIIOTHI C UCIIOJIB30BAHUEM IIEPBOIO
3aKOHa TepMOAMHAMUKH. PacueT paboThl, COBEpPILIEHHON I'a30M,
H(Z rpaduKy 3aBUCUMOCTH

p (V).

Beruucnenue pabotel rasa, CoBeplIeHHON IpU U3MEHEHUHU
COCTOSIHUA 110 3aMKHYTOMY IIUKIy. Berancnenne KIIJI npu
COBEpILEHUH ra30M pabOThl B IpoIieccaXx M3MEHEHUs COCTOSIHUS
0 3aMKHYTOMY IMKITY. OO0bsSCHEHHE TPUHIUIIOB 1EHCTBHS
TEIUIOBBIX MaIIMH. JleMOoHCcTparus poiau pU3NKH B CO3/1aHUU U
COBEPILECHCTBOBAHUY TEIUIOBBIX JABUTATEIICH.

W3n0xeHne CyTH 3KOJIOTHYECKUX MPo0IieM, 00yCIIOBIEHHBIX
paboToil TEIUIOBBIX IBUTATENIEH U MPEIOKEHUE MTYTH UX
peuieHus. YKa3aHue IpaHuLl IPUMEHUMOCTH 3aKOHOB
TEPMOJAVHAMUKH. ¥ MEHHE BECTH IUAJIOT, BBICIYIIUBATH MHEHHUE
OIIIIOHEHTA, Y4aCTBOBATh B JUCKYCCUHU, OTKPBITO BBIPAXKATh U
OTCTanBaTh CBOIO TOYKY 3PCHUS.

VYkazaHue yueOHbIX AUCHUUIUINH, IPU U3YUYEHUH KOTOPBIX
UCMOJIB3YIOT y4eOHbIH MaTeprai «OCHOBBI TEPMOIUHAMKHY

Ceoucmea napos,
ocuoxocmeit, meepovix
men

M3mepeHnue BIaXXHOCTH BO3IyXa.

Pacuyer konmuecTBa TEMIOTH, HEOOXOAUMOTO ISt
OCYIIIECTBJIEHUS IPOLECCA IIEPEXOA BELIECTBA U3 OJJTHOTO
arperaTHOro COCTOSIHUS B

JIPyroe.

OKCEpUMEHTAIBHOE HCCIIE0BAHUE TEINIOBBIX CBOWCTB
BelecTBa. [IpuBeneHre npuMepoB KaluUISIPHBIX SIBJICHUH B
OBITY, IPUPO/JIE, TEXHUKE.

HccnenoBanne MEXaHMYECKUX CBOMCTB TBEPABIX TElL.
[TpumeneHne GU3MUECKUX MOHSATUI U 3aKOHOB B yUeOHOM
MarepHaie npodecCHOHAIBHOTO XapakTepa.
Hcnons3oBanue MaTepHeTa 1715 morcka nHGOpMaIuu o
pa3paboTKax ¥ MPUMEHEHHUSX COBPEMEHHBIX TBEPABIX U
aMop(HBIX MaTepHUaoB

3. 3JIEKTPOJIUHAMHUKA

dnekmpocmamuka

Brruncnenue cuin B3auMOAEHCTBHS TOUEUHBIX IJIEKTPUUECKUX
3aps0B.

Brruncnenue HanpsyKeHHOCTH 3JIEKTPUYECKOr0 OISl OJHOTO U
HECKOJIbKUX TOUEYHBIX IIEKTPUUECKUX 3apsI0B.

Boluncienne noteHnuana 3JeKTPUIeCKOro moJis OAHOTO U
HECKOJIbKMX TOUYEUHBIX JIEKTPUUYECKUX 3apsI0B. M3Mepenue
PA3HOCTHU MOTEHIUAJIOB.

N3mepenne sneprum 351eKTpUUECKOTO MO 3aPSIKEHHOTO
KOH/JIEHCATOpPA.

Bolunciienre 3Hepruu 3JIEKTPUUECKOTO MOJIsl 3apsXKEHHOT0




KOHJICHCATOpA.
Pa3paboTka mimaHa u BO3MOKHOM CXEMBbI ICUCTBUI SKCIIEPUMEH -
TaJIbHOTO OMPEIeNICHNUs IEKTPOEMKOCTH KOHIEHCATOpa 1
JURJIEKTPUUECKON TPOHUIIAEMOCTH BEIIECTBA.

[IpoBeneHne cpaBHUTENBHOTO aHAIN3a IPABUTALIMOHHOTO U
AIIEKTPOCTATUYECKOTO MOJIeH

Ilocmosannwiii mok

N3Mepenne MomHoCTH 3J1eKTpuyeckoro Toka. M3mepenne 3/1C
Y BHYTPEHHET0 CONPOTUBJICHUS HCTOUHUKA TOKA. BhlmonHenue
pacueToB CUJIBI TOKA M HANPSKEHHUM HA y4acTKaxX
anekTpudeckux uemneit. O0bsiCHEHHE Ha TpUMeEpe
ANEKTPUIECKOM 1enH ¢ 1ByMs nctrouHukamu Toka (9J1C), B
KaKOM CJTy4ae UCTOYHUK AIEKTPUUYECKON SHEPruu padoTaeT B
peXHUMe TeHepaTopa, a B KAKOM — B PEKHUME MOTPEOUTETIS.
Omnpenenenue TeMnepaTypbl HUTH HakaiduBaHus. M3mepenue
AIIEKTPUYECKOTO 3apsaa dJieKTpoHa. CHATHE BOJIbTaMIIEPHOMN
XapaKTepucTuKu auoza. [IpoBeneHne cpaBHUTENBHOTO aHAIM3A
MOJIYTIPOBOTHUKOBBIX JHOJOB U TPHOJIOB.

Hcnons3oBanue MuTepHeTa 1715 moucka nuHGopManuu o
MEPCIeKTUBAX Pa3BUTHUS MOTYIPOBOIHIUKOBOM TEXHHUKH.
¥YcraHOBKa NPUYMHHO-CIIE/ICTBEHHBIX CBS3€H

Maznumnmnoie agnenun

W3mepeHue MHIYKLIMU MarHUTHOTO 1oJisd. Beluncnenue cui,
JEHCTBYIOIMX HA MPOBOAHUK C TOKOM B MAarHUTHOM TIOJIE.
Beruucnenue cui, 1eHCTBYIONMX Ha 3JIEKTPUUECKUH 3aps,
JBYDKYILUICS B MArHUTHOM TI0JIE.

HccnenoBanue sBICHUN 3JIEKTPOMArHUTHOM HHAYKLIUH,
CaMOMHYKIUH.

Beruucnenue sHeprun MarHuTHOro noss. OobpscHeHne
HOPUHIUNA AeWcTBUS 3ekTpoaBurarens. O0bsicHeHNne NpUHIKIIA
JIeMCTBUS TeHepaTopa NEKTPUUECKOro ToKa U
AJIEKTPOU3MEPUTEINIBHBIX TPHOOPOB. OOBACHEHHE IPUHIIHUIIA
JieicTBUs Macc-crieKTporpada, YCKOpUTeIeH 3apsKeHHBIX
yactull. OObsSCHEHHE POJIM MATHUTHOTO T0JIs 3€MJIM B KHU3HU
PacTeHUH, )KUBOTHBIX, YEJIOBEKA.

[TpuBeneHne npuMepoB NPAKTUYECKOTO NIPUMEHEHUS
U3yUYEHHBIX SIBJICHUH, 3aKOHOB, TPUOOPOB, YCTPOMICTB.
ITpoBeneHNe CpaBHUTENBHOTO aHAJIN3a CBOMCTB
AIIEKTPOCTATUYECKOT0, MArHUTHOTO U BUXPEBOTO
aNeKTpuyeckux nojei. OObsICHEHNEe Ha MPUMEpe MarHUTHBIX
SBJICHUH, TOYeMy (DPU3MKY MOXKHO pacCMaTpHUBATh Kak
METAUCIUIIIINHY

4. KOJTEBAHUS Y BOJHBI

Mexanuueckue xoneoa-
Hus

HccnenoBaHue 3aBUCUMOCTH TIEpUOAa KoJeOaHun
MaTeMaTH4YeCKOr0 MasiTHUKA OT €T0 JUTMHBI, MacChl U
aMIUTMTYABI Konebanuii. MccnenoBanue 3aBUCUMOCTH TIEpUOAA
Kosie0aHu# Tpy3a Ha MPYKUHE OT €r0 MaCChl U KECTKOCTH
NpYXUHBL. BeIuucienne neproja kolebaHuii MaTeMaTHIECKOTO
MasTHHKA IO U3BECTHOMY 3HAUEHUIO €ro JIMHBI. Boruncnenue
nepuoja konebaHuil Tpy3a Ha MPYKUHE 110 N3BECTHBIM
3HAYEHUSM €T0 MACChl U KECTKOCTHU MPYKHUHBI. BpipaboTka
HABBIKOB BOCIIPUHUMATh, aHATM3UPOBATh, IepepadaThIBaTh U
MPEIbSABISATH HHPOPMAIHIO B COOTBETCTBUH C MTOCTABICHHBIMH
3a71a4aMu.

[TpuBeneHre MPUMEPOB aBTOKOJIE0ATEIbHBIX MEXaHHUECKUX CH-
creM. IIpoBeieHre KiaccubUKaIuy KoaeOaHmi

Ynpyzue eonnu

V3mepenue UIMHBI 3ByKOBOW BOJIHBI IO Pe3yJIbTaTaM
HaOro1eHni MHTEp(EPEHIINHU 3BYKOBBIX BOJIH.
HaGnronenue u o0ObsicHeHUE SABICHUH HHTEPPEPEHIINN U
JUPPaKIUU MEXaHUYECKUX BOJIH.

[TpencraBnenue obiacTeil mpuMeHEHHs YAbTPa3ByKa U
NEPCIEKTUBBI €T0 UCTIOIB30BAHMUS B PA3IMUHBIX 007IaCTAX
HAyK{, TEXHUKH, B MEIULIUHE.

W3n0xeHne CyTH SKOJIOTHYECKUX MPOOIJIEM, CBSI3aHHBIX C
BO3CHCTBUEM 3BYKOBBIX BOJIH Ha OPraHM3M YeJIOBEKa

dnekmpomaznumuole
Koneoanus

HabnroneHnue ociiuyuiorpaMM rapMOHUYECKUX KOJIEOaHUH CHITBI
TOKa B LICIIH.
M3mepenue 31eKTpOeMKOCTH KOHieHcaTopa. M3mepenue




WHAYKTUBHOCTh KaTYyLIKH.
HccnenoBanue sBJIEHUS JIEKTPUIECKOTO PE30HAHCA B
MOCJIe0BATEIbHON IEMH.

[IpoBenenmne aHagoruu MeXay GU3NUeCKUMH BETUUMHAMU,
XapaKTePU3YIOIMIMMH MEXaHUYECKYIO U 3JIEKTPOMArHUTHYIO
KOJ1e0aTeIbHBIE CUCTEMBI.

Pacyer 3HaueHU CUIIbI TOKA U HAMIPSHKEHUS HA AJIEMEHTaX LIeNu
MIEPEMEHHOT0 TOKA.

HccnenoBanue NpuHIMINA JeiCTBUS TpaHChOopMaTOopa.
HccnenoBanue npuHIMNA JEHCTBUS reHEepaTopa NEPEMEHHOTO
Toka. Mcnonb3oBanue MHTepHeTa 11 orcka HHPOpMAIIHH O
COBpPEMEHHBIX cIIocobax nepeaaur AIEKTPOIHEPTUH

311el<mpomaenumubte
60JIHbl

Ocy1iecTBICHUE paAHoIepeiayt U paaroInpruemMa.
HccnenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOMIBHOTO TenedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIICHHUS K M3y4aeMbIM Ha YPOKax
W3UKHA 00BEKTaM U OCBAaUBACMbIM BHJIAM JICSTEILHOCTH.
OBbsICHCHHE TIPUHIUITAATBHOTO Pa3IMYKs IPUPOJIBI YIIPYTHX U

DJIEKTPOMArHUTHBIX BOJIH. M31105)KEHHE CYTH SKOIOTHYECKIX

po0JIeM, CBSI3aHHBIX C AJICKTPOMArHUTHBIMH KOJICOAHUSIMU U

BosIHaMU. OOBbACHEHUE POJIU AJIEKTPOMATHUTHBIX BOJH B

COBPEMEHHBIX HCCieIoBaHusIX BeeneHHoM

5. OIITUKA

Ilpupooa ceema

IIpuMeHeHne Ha IPAKTUKE 3aKOHOB OTPAKEHMS U IPEJIOMIICHUS
CBETA IIpU PELICHUH 33a4.

Omnpenenenye cueKTpajbHbIX IPaHUL] YyBCTBUTEIILHOCTH
YEJIOBEYECKOrO I1a3a.

YMeHue CTpouTh U300pakeHus IPeAMETOB, JaBaeMble JIMH3AMU.
PacueT paccTosiHMSI OT JIMH3BI 10 U300pakKeHUs IIpeAMeTa.
Pacuet onTrueckoi cuiibl auH3bL. M3Mepenue pokycHOro
paccTossHusA NUH3BL. MciblTanne MOaene MUKPOCKOIa 1
TEJIECKOIa

Bonanoenie ceoiicmea
ceema

HaOnronenue siBneHust UHTEpEPEHLMH SJEKTPOMAarHUTHBIX
BoJiH. Habmoienue siBinenus Aupakiuy 3J1eKTpOMarHUTHBIX
BoJIH. HabiroieHne sSiBieHus MOISpU3aIiK 3JIEKTPOMarHUTHBIX
BOJIH. MI3MepeHue UIMHBI CBETOBOM BOJIHBI 110 PE3YJIbTaTaM
HaOmroieHus siBieHus uatepdepenuun. Habmoaenue sBieHus
mudpakuuu ceera. HabmoaeHue sBiaeHns NOISpU3aiy U
qucnepeun ceeta. [Iouck pasnnuuii 1 cXoACTBa MEKIY
JU(PPAKIUOHHBIM U TUCHIEPCHOHHBIM CIIEKTPaMHU.

ITpuBeneHne NpUMEPOB MOSABIEHUS B IPUPOJE U UCIIOJIb30BaHUs
B TEXHHKE SIBIICHUI HHTephepeHnH, TU(PpaKIUK, TOIIpU3aALUH
U aucnepcuu ceera. llepedncienne MeTon0B Mo3HaHus,
KOTOpBIE UCIIOJIb30BAHBI DU M3YYEHUH YKA3aHHBIX SIBJICHUN

6. 9JEMEHTBI KBAHTOBOW ®U3UKH

Keanmosas onmuka

Habnronenue gortoanexkrpuueckoro sp¢pexra. O0bscHeHHEe
3akoHOB CTOJIETOBAa HA OCHOBE KBAaHTOBBIX IPE/ICTABICHUI.
Pacuer MakcHManbHON KMHETHYECKOM SHEPIHU AJIEKTPOHOB MPU
%OTOBJ‘ICKTPI/IHCCKOM addexre.

npezeneHre padoThl BEIX01A JIEKTPOHA MO TpaduKy
3aBHCUMOCTH MAaKCUMaJIbHOW KHHETHYECKOU YHEPTUU
(OTO3IEKTPOHOB OT YACTOTHI CBeTa. MI3mMepeHue paboThl BbIX01a
anekTpoHa. [lepeuncienne npubOpPOB YCTAHOBKHU, B KOTOPBIX
npuUMeHsieTcs 0e3-UHepLUMOHHOCTh (hoTodddekTa.
OO0BscCHEHHE KOPITYCKYJIIPHO-BOJIHOBOTO JTyajn3Ma CBOMCTB
¢doronoB. OOBsICHEHUE POJIM KBAHTOBOW ONTHKHU B Pa3BUTHH
COBPEMEHHOMN (hU3UKHU

Du3zuka amoma

HabmtoieHue TMHeHYaThIX CIIEKTPOB.

Pacder 4yacTOThI M JUIMHBI BOJIHBI HCITYCKAEMOT'O CBETA IIPU
MepexoAe aToMa BOAOPO/Ia U3 OJTHOTO CTALlMOHAPHOIO
cocTosiHUS B Apyroe. OOBICHEHHE MTPOUCXOKIACHUS
JIMHENYaTOro CIEeKTpa aToMa BOAOPOIa U Pa3IUYMs JTUHEUYATHIX
CIIEKTPOB Pa3JIMuHbIX Ta30B. MccienoBanue TMHEN4aToro
CIIEKTpa.




HccnenoBanue MpUHITUIA PaOOTHI TFOMUHECIICHTHOM JIAMITBI.
Ha6nronenue u 00bsACHEHHE IPUHIINTIA IEHCTBHSI Jlazepa.
[TpuBeeHre MPUMEPOB HCIIOJIB30BAHHMS Jla3epa B COBPEMEHHOMN
HAyKe M TEXHHKE.

Hcnons3oBanue MHaTepHETA 17151 TOMCKA HHOOPMALIHK O
[IEPCIIEKTUBAX IPUMEHEHHMS J1a3epa

Duzuka amomHnozo aopa

Habmoienue TpekoB anbda-yacTuil B kamepe BuibcoHa.
PerucrpupoBanue SAepHbIX U3TYyYSHHUH ¢ TOMOUIBIO CYETYHKA
Ieiirepa.

Pacuyer sHepruu cBsi3u aTOMHBIX SJEP.

Omnpenenenue 3apsga 1 MacCOBOTO YUCIIa aTOMHOTO S7pa,
BO3HHUKAIOIIETO B Pe3yJIbTaTe paJHOaKTUBHOIO pacraja.
Brruncnenue sHepruu, 0CBOO0XKAAIOIIEHCS TIPU PaIMOaKTUBHOM
pacmaje.

Omnpenenenue MpoayKTOB AIEPHON pEeaKIIUH.

Brruncnenue sHepruu, 0CBOOOXKAAIOMIEHCS IPU AIEPHBIX
peaknusix. [loHnmManue npenuMyIiecTB U HEAOCTATKOB
MCIIOJIb30BAaHUsI AaTOMHOM SHEPTUU U MOHU3ZHUPYIOIIUX U3ITYyUSHUH
B IIPOMBINIJICHHOCTH, METUIIUHE.

W3noxxeHue CyTu 3KOJIOTUYECKUX MPOOIeM, CBA3aHHBIX C
OMOJIOTMUYECKUM JHCTBHEM PaJIMOAKTUBHBIX U3ITyUYEHUH.
[TpoBenenue knaccuduKaIy 3JIEMEHTAPHBIX YACTHI] 110 UX
buznyecKuM XapakTepucTUKam (Macce, 3apsay, BpEMEHH
JKU3HU, CIIUHY U T.1.).

[Tonnmanue eHHOCTEN HAYYHOTO MTO3HAHUS MUpa HE BOOOIIIEe
JUTS 4EJIOBEYECTBA B LIETIOM, a JIJISl KaXI0r0 00ydaromerocs
JIMYHO, LIGHHOCTEH OBJIaJICHUSI METOJIOM HAyYHOTO IMO3HAHUS IS
JTOCTHIKEHUS yCIexa B JJI00OM BUJIE MPAKTHUUYECKOM
JIESITEIIbBHOCTH

7. 3BOJIIOLMS BCEJEHHOM

Cmpoenue u pazeumue
Bcenennoi

HaOmnronenue 3a 3Be31aMu, JIyHOM 1 Tu1aHETaMu B TEJIECKOII.
HaGnroneHue colHeUHBIX MATEH C TOMOUIBIO TelecKona u
COJTHEYHOI'0 HKpaHa.

Hcnonb3oBanue MHTEpHeTa /U1 OKMCKA N300pakKeHUH KocMHUyYe-
CKUX 00BEKTOB U MH(pOopMaIK 00 X 0COOEHHOCTSIX
OO6cyxeHre BO3MOXHBIX CLIEHapHeB 3BOJIIOLUN BeeneHHoil.
Hcnonb3oBanue MHTEpHETA 11 IOMCKA COBPEMEHHOM
uHpopManuu o pazsutuu Beenennoil. Onenka nHdopmanum ¢
MO3MIIUU €€ CBOUCTB: TOCTOBEPHOCTH, 0ObEKTUBHOCTH,
IOJIHOTBI, aKTYaJIbHOCTHU M T. JI.

Deonwouus 36e30. I'uno-
me3a nPoucxoxcoenus
Conneunoii cucmemot

Brruncnenue sHepruu, 0CBOOOKAAIOIIECHCS TPU TEPMOSIEPHBIX
peaKIusx.

DopMyIHpOBKa MPOOIEM TEPMOSIEPHON YJHEPTETUKH.
OOBbsICHEHHE BIUAHUS COJTHEYHON aKTUBHOCTHY HA 3EMIIIO.
[TorrMaHue POJIM KOCMUYECKUX UCCIIEIOBAHUMN, UX HAYYHOTO U
YKOHOMHUYECKOTO 3HAYECHUS.

OO0cyx/IeHIe COBPEMEHHBIX THIIOTE3 O MMPOUCXOKIACHUH
ConHEYHOH CUCTEMEI




/. YYEBHO-METOJUYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOTPAMMBI YYEBHOU JUCITATLIMHBI

KOU3UKA»

OcBoeHue nporpaMMbl yueOHON TUCHUTUINHBI «DU3MKa» MpeArnogaraeT Haiuuue
B mpodeccMoHanbHOM  00pa3oBaTeIbHOM  OpraHu3aluu,  peaau3yrouiei
o0pa3oBaTeNpbHyI0 MpOorpamMMmy cpelHero oOmiero oOpas3oBaHUsi B Ipejenax
ocBoenusi OIl CIIO nHa 6a3e ocHOBHOrO oOImiero o6pa3zoBaHus, y4eOHOTO
kaOWHeTa, B KOTOPOM HMMEETCSI BO3MOXKHOCTh 00€CTeUnTh CBOOOIHBIN JOCTYH B
HuTepHET BO BpeMsi y4eOHOTO 3aHSATHS M B MEPUOJ BHE-YUCOHOU ACATEIHHOCTH
oOydJarommxcs.

B coctaB xabuneTta (pU3MKK BXOAUT J1AOOPATOPHS C JTAOOPAHTCKOM KOMHATOM.
[Tomenienune kabuHeTa GU3MKU TOJDKHO YIOBIETBOPSTH TpeOoBanusaM CaHUTapHO-
snuAemMuosornueckux npasuil U HopMmatuoB (CaulluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO THUIIOBBIM O0OpYJOBaHHEM, YKa3aHHBIM B HACTOSIINX TPeOOBAaHUSX, B
TOM YHCIIE€ CHEUUAIN3UPOBAHHOW y4eOHOM MeOeNbl0 M CpeACTBaMHU OOy4YeHUS,
JOCTAaTOYHBIMH  JJIA  BBITIOJHEHWS TPEeOOBAaHWH K YPOBHIO  IOATOTOBKH
oOydJarommxcs.

B kabunHeTe mM0DKHO OBITH MYJIBTHUMEAUHHOE OO0OpYyJOBaHHE, IMOCPEICTBOM
KOTOPOTO YYacCTHUKM OOpa3oBaTENBHOTO MpOIecca MOTYT TMPOCMaTpUBaTh
BU3YaJIbHYIO0 HH(POPMAIIHIO TI0 (PU3HKE, CO3AaBATh MPE3CHTALIUN, BHIEOMATEPHAITBI
U T. L.

B coctaB y4eOHO-METOMMYECKOTO M MaTepUATbHO-TEXHUICCKOTO O0CCIICUCHUS
pOrpaMMbl Y9eOHON AUCITTUTUTHHBI «DHu3uKkay, BXOISAT:

HarIsiAHbIe MOCOOUs (KOMIUIEKTHI y4eOHBIX TaOJull, Miakatbl: «Duznueckue
BENTUYMHBI ¥ (PyHIaMEHTaJIbHBIE KOHCTAaHThI», «MeXIyHapoaHas cucTteMa
equaun; CH», «llepumoamdeckass cucrema xuMmudeckux siaeMeHToB J[. .
MeHnpeneeBay, MOPTPETHI BHIJAIOMINXCS yUEHBIX-(DHU3UKOB U aCTPOHOMOB);

UH(OPMAITMOHHO-KOMMYHHUKATHUBHBIC CPEJICTBA;

KOMILJIEKT 3JIEKTPOCHAOKEeHUs1 KabuHeTa (PU3nKu;

TEXHUYCCKUE CPEICTBA OOyUCHHS,

JIEMOHCTpAlIMOHHOE 00opynoBaHue (OOIIEro Ha3HAYEHUS W TEMaTHUYECKHE

HAOOPHI);

nabopaTopHoe o0opyaoBaHue (0OIIET0 HA3HAYCHUS U TeMaTHYECKUuE HAOOPHI);

BCIIOMOTATeNIbHOE 000PYI0BaHUE;

KOMILJIEKT TEXHUYECKOW TOKYMEHTAllMW, B TOM YHUCJIE NMAacrnopTa Ha CpeJCTBa
O0Oy4eHHMsI, MHCTPYKIIMHU MO0 X UCIIOJIb30BAHUIO U TEXHUKE O0€30I1aCHOCTH;

OubMoTeuHbId HOH/.



B 6ubnunoreunbiii GoHA BXOAIT yUEOHHKU, YIEOHO-METOANYECKUE KOMILICKTHI
(VMK), ofecrneunBaromume OCBOCHHE YYCOHOM  AUCHUIUIMHBI «DuU3HKaY,
PEeKOMEHI0OBaHHbIE WJIM JOMYIIEHHBIC JJISI MCIIOIB30BaHUS B MPOo(ecCHOHaTbHBIX
o0pa3oBaTeIbHBIX OpPraHU3aIUgX, PeaTU3YIOIIMX 00pa30BaTEIbLHYIO MPOrpaMMy
cpenHero oOmiero obOpazoBanus B mpeaenax ocBoenus OIl CIIO na 06ase
OCHOBHOTO 00111eT0 00pa30BaHUs.

bubnnoreunsrit GoHI MOKET OBITH TOTIOJHEH (PU3UIECKUMU IHITUKIIOTIC UMM,
aTJiacam, CJIOBApsSIMH U XpeCcTOMaTHEH Mo (U3HKe, CIPAaBOYHUKAMH 110 (PUBHKE H
TeXHUKE, HAyYHOW W HAy4YHO-TIOMYJISIPHON JHUTEpaTypoOl €CTEeCTBEHHO-HAYyYHOTO
COJIep)KaHMS.

B mporiecce ocBoeHus mporpaMMbl y4eOHON AUCIUTIINHBI « DHU3UKa» CTYIACHTHI
JOJDKHBI IMETh BO3MOYKHOCTH JIOCTYIIA K 3JICKTPOHHBIM y4E€OHBIM MaTepuajaM 110
bu3MKe, UMEIOMUMCSI B CBOOOJHOM J0CTyne B ceTH MHTepHeT (dIeKTpOHHBIM
KHUTaM, IpaKTUKyMaM, Tectam, Matepuanam EI'D u ap.).
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