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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma  oOmieoOpa3oBaTenpbHOM — yueOHOW — AUCHUTIINHBI  «Du3ukay
npeaHa3HayeHa i u3ydyeHus (QU3MKu B MPoecCHOHAIBHBIX 00pa30BaTEIbHBIX
opranm3armsix CIIO, peanusyronmx o00pa30BaTENbHYIO MPOrPaMMYy CpPEIHETO
obmero o0pa3oBaHUs B TMpeAeiiaXx OCBOCHHUA OCHOBHOHM MpodeccrnoHalbHOM
oOpazoBarensHOil mporpammbl CITO (OINIOIT CIIO) Ha 6a3e OCHOBHOrO OOIIETO
oOpa3oBaHMsI TPU TMOATOTOBKE KBaTU(UIMPOBAHHBIX pPabOUMX, CHYXKAlIMX U
CHELMATTUCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit dOI'OC cpennero ooOiero
o0pa3oBaHMsI, TPEIBSIBISIEMBIX K CTPYKType, COACPXKAHUIO M pe3yJabTaTam
OCBOCHHMSI Y4EOHOU MUCHUIIIMHBI «DU3HKa», B COOTBETCTBUM ¢ PexomeHanusmu
110 OpTraHU3aIlMH TOTYYSHHS CPEIHETo 001ero o0pa3oBaHus B MPEIEIax OCBOCHUS
o0pazoBaTEIbHBIX TPOTPaMM CPEIHETO MPodhecCuOHATBLHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOro 00miero o0pa3oBaHHs C Y4eToM TpeOoBaHUl  (enepaabHbIX
TOCYIapCTBEHHBIX 00Pa30BATENbHBIX CTAHAAPTOB U MOJydaeMoil mpodeccuu Win
CHELMAIbHOCTH  CpelHero  mnpodeccruoHalbHOTO  oOpa3oBaHHs  (MHUCHMO
JlenapTameHTa rocy1apCTBEHHOM MOJIMTUKYU B cpepe MOArOTOBKH pabOunX KaJpoB
u JII[1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue nporpammbl «Duszuka» HampaBiIeHO Ha JOCTHUKEHHUE CIIEHYIOIIUX
neJen:

OCBOEHHUE 3HAHMK O (yHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX W TMPUHIUMAX, Jie-
XKaIUX B OCHOBE COBPEMEHHOW (hM3MUECKOW KapTUHBI MHpa; Hanboliee BasKHBIX
OTKPBITUSAX B 001acTu (DU3UKH, OKA3ABIIMX OMPEEIIAIONIee BIANSIHUE HA PA3BUTHE
TEXHUKHU W TEXHOJOTHH; METOAaX HAYYHOTO MO3HAHUS PUPOIBL;

OBIIQJICHNE YMEHUSMHU MPOBOAWTHh HAOMIOACHUSA, TJAHUPOBATh W BBITIOIHSITH
HKCIIEPUMEHTHI, BBIJIBUTATh THIIOTE3bI K CTPOUTH MOJICTH, IIPUMEHSITH TIOJTyYCHHBIS

3HaHHS O (u3uke st OOBSACHEHHS Pa3HOOOpa3HBIX (DU3UUYECKUX SBICHUA U



CBOMCTB BEIIECTB; MPAKTUYECKH HMCIOJb30BaTh (DU3WYECKHE 3HAHUS; OIICHUBATh
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(POpMAITNN;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, MHTEIUICKTyAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM B mpoliecce MNpUOOpPETEeHUs 3HAHUM W yMEHUM MO (U3UKE C
HCIIOJB30BaHUEM PA3JIUYHBIX HMCTOYHMKOB HMHGOpPMAIlUM M  COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

BOCIHUTaHUE YOEKIEHHOCTU B BO3MOXXHOCTHM TO3HAHUSI 3aKOHOB MPHUPOJbI,
WCIIOJB30BaHUsA JOCTIKCHUH (QU3MKKM Ha 0O1aro pa3BUTHS  YEJIOBEYECKOU
[UBWIM3ALMK; HEOOXOAMMOCTH COTPYJHHYECTBA B TMPOIIECCE COBMECTHOIO
BBITIOJTHEHHUS 3a/1a4, YBaXXUTEILHOTO OTHOIICHUS K MHEHHIO OIIMOHEHTa MpHU
OoOCYyXXJIeHUM TIPOOJeM eCTECTBEHHO-HAYYHOI'O COJIEpKaHMs; TOTOBHOCTH K
MOPaJIbHO-3TUYECKON OIIEHKE HCIIOJIb30BaHUSI HAYYHBIX JOCTHXKEHHUH, YYyBCTBa
OTBETCTBEHHOCTH 32 3aIIUTy OKPYXAIOIIECH CPEbL;

MCIIOJIb30BaHNE NMPUOOPETEHHBIX 3HAHUN U YMEHUU ISl pElIeHUs MPAKTUYECKUX
3a/lay MOBCEIHEBHOW >XU3HU, OoOecreueHus 0e30MmacHOCTH COOCTBEHHOW >KHU3HH,
pallMOHAJILHOTO MPUPOAOIOIB30BAHUS UM  OXpaHbl OKpYXalIIel cpeabl u
BO3MOXXHOCTh NPUMEHEHHS 3HAHUU TIPU PEIICHUM 33/1ady, BO3HUKAIOIIUX B
nocJyeayroIieit mpoheccuoHaIbHOM eITeTbHOCTH.

B mporpammy BKJIIOUEHO COJiepKaHUE, HaIpaBlieHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIICTCHITUH, HEOOXOMUMBIX 1Ji1 KadecTBeHHOro ocoeHusi OITOIT
CIIO Ha 06a3e oCHOBHOIO OO0IIero 00Opa3oBaHusl ¢ MOJYYEHUEM CPEIHEro OOIero
oOpa3oBaHus; MOpOrpaMMbl  TOATOTOBKM  KBaJIU(UIMPOBAHHBIX  pabdOUMX,
CIy’)KallluX, MporpaMMbl MOATOTOBKM crenuanuctoB cpennero 3seHa (IITIKPC,
[ITICC3).

[Iporpamma ydeOHOW guctUIUIMHBL «DU3HWKa» SBISETCA OCHOBOM IS
pazpaboTku  paboymx  TporpaMMm, B KOTOPHIX  MpodecCHOHATbHBIC
oOpa3zoBaTebHbIE OpraHU3alliy, pPEaIU3yIoONIUe 00pPa30BaATEIbHYIO MpOrpaMMy
cpeadero obmero ooOpaszoBanus B mpeaenax ocBoeHus OIIOIT CIIO na 6aze
OCHOBHOTO OOIIIEro 00pa3oBaHMs, YTOUHSAIOT COAEpKaHUE y4eOHOro marepuarna,

MMOoCJICA0BATCIIbHOCTE €ro M3y4YCHUsA, paCHpCACIICHHUC y‘l€6HBIX qacoB, TEMATUKY



pedepaTtoB, MHAUBHUIYATbHBIX MPOEKTOB, BUIBI CAMOCTOSITEIBHBIX PAa0OOT, y4H-
ThIBasi cCHEU(UKY MTPOrpaMM TMOATOTOBKH KBaTM(UIIMPOBAHHBIX pPabOYHX,
CIIy’)KallluX M CIIELUAINCTOB CPEJHEr0 3BEHa, OCBauMBaeMOW MPOPECCUU WU

CIICOHUAJIbHOCTH.

OBIIAS XAPAKTEPUCTHUKA YYEBHOM JUCHUILIAHBI «®U3UKA»

B ocnoBe yueOHOW nucuuIIMHBL «@DU3MKa» JEKUT YCTAaHOBKA Ha
dbopmupoBaHre y OO0ydaeMbIX CHCTEMBI 0a30BBIX TIOHATHH (U3UKA W
IIPEICTABICHU O COBPEMEHHON (PM3MYECKON KapTHHE MUpPA, a TAKXKE BbIpaOOTKa
yYMEHUM MPUMEHATh (PU3NUECKHE 3HAHUS KaK B MIPOPECCUOHAIBHOMN JIeATebHOCTH,
TaK W JJI PEIICHUs] )KU3HEHHBIX 3a/1a4.

MHorue mnosoXeHus, pa3BuBacMbie (PU3UKON, paccMaTpUBAIOTCS KaK OCHOBA
CO3JaHUsl M  HCIOJb30BaHUA HWHODOPMAIMOHHBIX ¥  KOMMYHHUKAI[TMOHHBIX
texHomoruii (MUKT) — opHoro u3 Haumbojee 3HAYMMBIX TEXHOJOTHYCCKUX
JIOCTUKEHU COBPEMEHHOM IIMBUIIN3ALINH.

dusnka JaeT KIHY K MOHUMAHUI) MHOTOYHUCIEHHBIX SIBJICHUUA U MPOIECCOB
OKpyXaromero Mupa (B €CTECTBEHHO-HAyYHBIX  O0JIACTSX, COIMOJIOTHH,
PKOHOMHKE, SI3bIKE, JIUTEepaType u Ap.). B dusuke GopmupyroTcss MHOTHE BHUIbBI
JIeATEIIbBHOCTH, KOTOpPhIE MMEIOT MeTa-TpeAMETHBIN Xapaktep. K HUM B mepByto
ouepellb OTHOCSATCSA: MOJICIUPOBAHUE OOBEKTOB U TMPOIECCOB, NPUMEHEHHE
OCHOBHBIX ~ METOJIOB  TIO3HAHUS,  CUCTEMHO-UH(GOPMAIMOHHBIA  aHaAIM3,
dbopmyMpoBaHUE TUIOTE3, aHAIU3 U CHUHTE3, CpaBHEHHE, 0000IIEeHNE, CUCTEMA-
TU3allMs, BBISIBICHUE NPUYMHHO-CIECICTBEHHBIX CBSA3€H, IIOWCK aHAaJIOTOB,
yopaBjieHue O00BeKTaMu U TpoiieccaMu. MIMEHHO 3Ta JIUCHMIUIMHA TO3BOJISET
MO3HAKOMUTH CTYJICHTOB C HAYYHBIMH METOJaMU MO3HAHUSI, HAYYUTh UX OTINYATh
TUIIOTE3Y OT TEOPUHU, TEOPHUIO OT FIKCIEPUMEHTA.

®duzrka  uUMeeT  OYeHb  OOJBIIOE M BCEBO3PACTAIONIEE  YMCIIO
MEKIMCIUIUIMHAPHBIX CBSA3EH, MPUYEM Ha YPOBHE KaK MOHSATUHWHOIO arapara,

Tak W UHCTpyMeHTapus. CkazaHHOE€ TO3BOJISIET paccMaTpuBaTh (PU3UKY Kak



METAIUCIUIUIMHY, KOTOpas MPEAOCTaBISCT MEXAUCUUIUIMHAPHBINA S3bIK IS
OMMCAHUS HAYYHOW KapTUHBI MUPA.

®duszrka ABISETCA CUCTEMOOOPA3yIOMUM (PaKTOPOM JIJIsi €CTECTBEHHO-HAYUHbIX
y49eOHBIX TMPEIMETOB, TIOCKOJIbKY (HU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE
COllepKaHUsl XUMHH, OHWOJIOTMM, Treorpaduu, acTPOHOMUU U CHEIUATBHBIX
JUCHUIUIMH (TEeXHUYECKasl MEXAaHHMKA, JJIEKTPOTEXHUKA, OSJEKTPOHHKA U Jp.).
Yyebnas muctmimHa «DU3MKa» CO3MaeT YHHBEPCATBHYIO 0azy IS HU3ydeHUS
oOmienpodeccHoHanbHbIX U CHENMATBHBIX JIUCIUIUIMH, 3aKiajibiBas (yHIaMEHT
JUTSI TIOCTIEAYIOIIETO O0yUeHUS CTYACHTOB.

OOsamass JOrMYECKOM CTPOMHOCTBIO W ONMPAACh Ha HKCIEPUMEHTAIbHbIC
dakTpl, yyebHas mucuuiuivHa «Duzuka» GoOpMHpPYET Yy CTYIEHTOB MOJIJIUHHO
Hay4yHOE€ MHPOBO33peHue. Du3uKa SBISETCI OCHOBOM YUYEHHsI O MaTepUaIbHOM
MUpE U peniaeT npodiieMbl ITOTO MHUPA.

Teopernueckue cBeaeHUS 1O (GUBMKE JOMOJHSIOTCS JIEMOHCTpaIUsIMU U
1a00paTOpPHBIMU paboTamu.

N3yuenne  oOmieoOpa3oBaTelbHOM  y4eOHOM — AUCIUIUIMHBI  «Du3nka
3aBepIIaeTCs MOABEJCHUEM UTOTOB B (popMe IK3aMeHa B paMKax MPOMEKYTOUHOU
arrectaunu ctyneHToB B mpouecce ocBoeHuss OIIOIT CIIO c¢ nonyudenuem

cpezrero obiero obpasopanus (ITIIKPC, TIIICC3)".

MECTO YYEBHOM JUCIUTIJINHBI B YYUEFHOM ILIAHE

YuaeOnas quctuminHa «Dusukay sBisieTcs y4eOHbIM IPEIMETOM 10 BEIOOPY U3
oOsi3aTtenbHON mpeaMmeTHo obOmactu «EctectBeHHble Hayku» DPI'OC cpennero
o01ero ooOpa3oBaHUsI.

B npodeccuoHanbHbIX 00pa30BaTENbHBIX OpPraHU3ALMIX, PEATUIYIOUIUX
0o0pa3oBaTeNbHyI0 MpPOTpamMMy CpeAHero oomero oOpa3oBaHHs B THpeaenax
ocBoeHusi OIIOII CIIO na 0a3e ocHOBHOro oOmiero oOpa3oBaHHs, yueOHas

nucuumuinHa «®dusukay u3ydaeTcss B 001Ieo0pa3oBaTEILHOM IUKJIE Y4eOHOTO

1 DK3aMeH IIPOBOAMUTCH IT0 PELISHHIO IIPOheCcCHOHaABHOM 06pa3soBaTeAPHOM OpPraHH3aIluy AN0O0 I10 JKEAQHHUIO CTYAEHTOB IIPH U3YYEeHHH
y4e6HOM AUCIUIANHEI «PU3NKa» KaK IPOPHUABHON yIeGHOH AUCIIUIIANHEL.



wiana OIIOIl CIIO na 6a3e OCHOBHOTO OOIIET0 0Opa3OBaHUs C TMOJYyYEHUEM

cpeanero oomiero oopazoBanus (IITTKPC, TITIICC3).

PE3YJIbTATBI OCBOEHHUS YYEBHOM JUCLUILJINHBI

OcBoeHne cojepkaHuss y4deOHOW aucuuiuimHbl «Ddusnka» obecreynBaeT
JTOCTHUKEHUE CTYJEHTaMH CJICIYIOMNX Pe3yJabTaTOB:
*  JIUYHOCHMIHBIX:
YYBCTBO TOPJOCTH M YBAXEHUS K UCTOPUHU U JTOCTHKEHUSM OTCUECTBEHHON (Pu3n-
YeCKOW HaykH; (U3UYECKH IPaMOTHOE MOBEJACHUE B MIPOPECCUOHATILHON JesATENb-
HOCTH 1 OBITY TIPH OOpAIlleHUH C IPHOOpaMU U YCTPONCTBAMU;
TOTOBHOCTh K TIPOJIOJDKCHHIO O0Opa3oBaHUs WM IOBBIIMICHUS KBaTIW(PUKAIIUU B HU3-
OpaHHOM MpodecCHOHANTBHOUN NESITEIPHOCTH U OOBEKTUBHOE OCO3HAHHUE pOiu (Hu-
3MYECKUX KOMIETEHIIMN B 3TOM;
YMEHHE HUCIOIb30BaTh JOCTUKEHUS COBPEMEHHOW (PM3MYECKOM HAyKu U (uznye-
CKHMX TEXHOJIOTHH JUIsl TIOBBIIIIEHNUS] COOCTBEHHOTO MHTEJIJICKTYaJIbHOT'O PA3BUTHS B
BBIOpaHHON TPO(PECCHOHATIBHOM €SI TEIbHOCTH;
YMEHHE CaMOCTOSITeNILHO JOOBIBATh HOBBIE JIJIs ce0s (hr3nuecKue 3HaHUs, UCIOJIb-
3ys JIJIs1 ’TOTO JOCTYMHBIE UICTOUYHUKU WH(POpMALTNH;
YMEHHE BBICTPAUBATh KOHCTPYKTUBHBIE B3aMMOOTHOIICHUSI B KOMaHJE MO perlie-
HHIO OOIIMX 3a7a4;
YyMEHHUE VyHOpaBiIsiTh CBOEH TMO3HABATEIBHOM  JEATENbHOCTBIO, MPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaIbHOTO Pa3BUTHS,
s MemanpeoMemHbIX:
WCIIOJIB30BaHUE PA3IMYHBIX BHIOB IMO3HABATEIBHOM JEATCIHBHOCTH JJIS PEIICHUS
dbu3MYecKUX 3aJ1ad, NMPUMEHEHHE OCHOBHBIX METOJIOB IO3HAaHMS (HAOJIOICHMS,
OTMCaAHUs, U3MEPEHHUsI, DKCIIEPUMEHTA) I U3YYCHUs Pa3IMUYHBIX CTOPOH OKpPY-
JKaIOIIEH JeNCTBUTEIBHOCTH;
WCITOJIb30BAaHUE OCHOBHBIX WHTEIUICKTYyaJIbHBIX OTIEpalldii: TIOCTAHOBKHU 3a/layw,
dbopMyIMpOBaHMs TUIIOTE3, aHATW3a U CUHTE3a, CPABHEHHS, 000OIIEHNUs, CUCTe-

MaTHu3alKru, BbISABJICHHA IIPUYNHHO-CICACTBCHHBIX CBHSCﬁ, IIOHMCKa aHaJIO0IoB, q)Op'



MYJIUPOBAHHUS BBIBOJOB JUISI U3YUYEHHUS PA3IUYHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SIBICHUN U TPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOJUMOCTH CTAJKUBATHCS B
npodeccuoHanbHOU cepe;

yMEHUE T€HEPUPOBATh UJIEU U OMNPEACNSITh CPElICTBA, HEOOXOIUMBIE IS UX pea-
JU3alluy;

YMEHHUE HCIOJIb30BaTh Pa3IMYHble UCTOYHUKH I MOJy4YeHUs (PU3NYECKOW HH-
dbopmaruu, OleHUBATh €€ JOCTOBEPHOCTH;

- YMEHHUE aHAJIM3UPOBATh U MPEICTABIATh MHPOPMAIIHIO B Pa3INYHBIX BUIAX;
yMEHUE MyOJIMYHO MPEJICTABIATh Pe3yIbTaThl COOCTBEHHOI'O UCCIEOBaHUS, BECTU
JUCKYCCHUH, JTOCTYITHO W TaPMOHUYHO cOYeTas coaepkaHue M (HOpMbl MpeacTaB-
asieMoit nHGopMaIny;

* NpeoMemHbulx:

c(OpMUPOBAHHOCTH MPEACTABICHUI O poJIK U MecTe (PU3MKU B COBPEMEHHOW Ha-
YYHOU KapTHHE MHUpPA; MIOHUMaHue (U3HUECKON CYIIHOCTH HabnrogaeMbix Bo Bee-
JICHHOW sSIBJICHUM, posiu GU3UKK B (POPMUPOBAHUU KPyTro3opa U GHyHKIHOHATHHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHsI MPAKTUIECKUX 3a]1aY;

BJIa/ICHUE OCHOBOIOJATalOIUMI (PU3NYECKUMH MOHATUSMH, 3aKOHOMEPHOCTSIMH,
3aKOHAaMHU M TEOPHUSMH; YBEPEHHOE MCIOJIb30BaHNE (PU3NIECKON TEPMHUHOIOTHH U
CUMBOJIMKY;

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAyYHOI'O [TO3HAHUS, UCIIOIb3yEMbIMU B (DU3HKE:
Ha0JII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, FIKCIIEPUMEHTOM;

yMeHUsi 00palaThiBaTh PE3yJbTaThl W3MEPEHUM, OOHApYX UBAaTh 3aBUCUMOCTH
MeXIy (U3MUECKUMHU BETMYMHAMHU, OOBSCHATH MOJyYCHHBIE Pe3yIbTaThl U Je1aTh
BBIBOJIBL;

- c(hOpPMHPOBAHHOCTh YMEHUS pelliaTh (GU3NUECKUE 3a/1auu;

c(OpPMUPOBAHHOCTh YMEHHUSI NPUMEHATH MOJyYE€HHBbIC 3HAHHS IS OOBSCHEHHS
yCJIOBUM MPOTEKaHUS (PU3NUECKUX SBJICHUHN B IPUPO/IE, MpodeccuoHambHOu cdepe
U IS IPUHSATHS IPAKTUYECKUX PEIICHU B TTOBCETHEBHOM KU3HH,
c(hOpMHPOBAHHOCTH COOCTBEHHOM MO3HIINH 110 OTHOIIEHHUIO K (U3HUeCKOr HHPOP-

Maluuy, HOHy‘I&CMOfI M3 pa3HbIX UCTOYHHUKOB.



COJIEP)KAHUE YYEFHOM JUCIUILIAHBI
Bsenenue
®duzrka — GyHIaMEHTAIbHASI HAYKa O IPUPOJIE.

EcTrecTBEHHO-HAy4YHBI METOJ IIO3HAHUSA, €ro BO3MOXHOCTA W T'PaHULbI
MPUMEHUMOCTH. OKCIIEPUMEHT W TEOpUsl B MPOLECCE IO3HAHUS MPUPOJBI.
MopnenupoBanue (U3MYECKUX SBICHUM M TpoleccoB. Ponb skcnepuMmeHTa U
TEOpPUHU B Ipolecce Mmo3HaHus npupoasl. dusnueckas BenuunHa. [lorpemnoctu
u3MepeHuil puznyeckux BennynH. Ou3nyeckue 3aKoHbI. [ paHUIlbl IPUMEHUMOCTH
¢uznyeckux 3akoHOB. [loHsATHE O U3MUECKON KapTUHE MuUpa. 3HaUeHUE (PUBUKH
npu ocBoenuu npodeccuit CI1O u cnennansrocteit CIIO.

1. Mexanuka

Kunemaruka. Mexannueckoe nwxkenue. l[lepememenue. Ilyts. CkopocTs.
PaBHOMEpHOE MNpPAMOJIMHENMHOE JBHXKEHUE. YCKopeHue. PaBHonepeMeHHOe
npsiMoJMHeHoe aBumxkeHue. CBoOogHOe majeHue. JIBkeHue Tena, OpOIIEHHOTO
IO/, YIJIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHHE MO OKPYKHOCTH.

3akonbl MexaHuku HbrorTona. Ilepseiii 3akoH Herotona. Cuma. Macca.
Nmnynec. Bropoit 3akoH HproroHa. OCHOBHOW 3aKOH KIJIACCUYECKOM JUHAMHKHU.
Tperuit 3akoH HproToOHa. 3aKOH BCEMUPHOTO TATOTEHUS. | paBUTAllMOHHOE MOJIE.
Cuna Tsxect. Bec. CriocoObl n3mepenust Mmacchl Tenl. CUITbl B MEXaHHUKE.

3aKoHBI COXpaHeHHMs B MeXaHHMKe. 3aKOH COXpPaHEHHUs UMIyJibca. PeakTuBHOE
newkeHue. Pabora cunbl. PaGoTta moTeHIMANbHBIX CHII. MOIIHOCTh. DHEprusl.
Kunernueckas aHeprus. [loreHnmaneHass oSHeprus. 3aKOH  COXPAaHEHUS
MEXaHU4YeCKoM sHepruu. [[puMeHeHrne 3aKOHOB COXPaHECHMUSI.

Jemoncmpayuu
3aBUCUMOCTh TPAEKTOPUM OT BbIOOpA CHUCTEMbl OTCYeTa. BUAbl MEXaHWYECKOIo
JBH>KCHUSL.
3aBUCUMOCTh YCKOPEHUSI Tella OT €ro MacChl U CWIbI, JEWCTBYIOIIEH Ha TEIO.
CnoxeHune CHIL.

PaBeHCTBO M IPOTUBONOJIOKHOCTH  HAIIPABJICHUS  CWJI  JEUCTBUA U

MIPOTUBOICUCTBUS.



3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

Cunel TpeHus.

HesecoMocTs.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Jlabopamopnsie padomul

HccenmenoBanne OBMKEHUS Tena IOJ JIEUCTBUEM ITOCTOSSHHOM cwibl. M3ydeHwne
3aKOHAa COXPAHEHUs UMITYJIbCA.

CoxpaHeHre MEXaHUYECKOM SHEPruu MpHU ABMKEHHUM Tella MOJ JeUCTBUEM CHII
TSDKECTU U YIIPYTOCTH.

CpaBHeHue pabOThI CUJIBI C U3BMEHEHHEM KHHETUYECKOM aHepruu tena. M3ydenue
3aKOHOB COXpAHEHUS Ha MPUMEPE yAapa IMapoB U 0AJUTUCTUYECKOTO MasTHUKA.
N3yyenue ocoOeHHOCTEM CUITbI TPEHUS (CKOIBKECHHUS).

2. OCHOBBI MOJIEKYJIAPHO# (PU3MKH U TEPMOAUHAMHUKH

OCHOBBI MOJICKYJISIPHO-KMHETHYeCKOU Teopuu. UneanbHblii ra3. OCHOBHbIE
ITOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. PazMepbl U macca MOJEKYI U
atoMoB.  bpoyHoBckoe — aBwxkenue. duddysua. Cunbl  u sHeprus
MEXMOJICKYJIIPHOTO B3auMojieiicTBusa. CTpoeHne Ta3000pa3HbIX, >XHIKUX U
TBepAbIX Tesn. CKOPOCTH ABUKEHHUSI MOJIEKYNI U UX u3MepeHue. VmeanbHblid ras.
JlaBnenune raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU Ta30B.
Temneparypa u ee u3mepeHue. ['a3oBble 3aKOHBI. AOCOJIIOTHBIM HYJIb TEMIIE-
patypel. TepmoauHaMH4YecKasi IIKaJIa TEMIEPATypbl. YPABHEHUE COCTOSHUS
UJICAIBHOTO ra3a. MossipHas ra3oBasi MOCTOSTHHASL.

OcHoBbl TepMoauHAMUKHA. OCHOBHBIE TIOHSITUS U ONpeAesieHuss. BHyTpeHH s
SHEPrusi CUCTeMbl. BHYTpEHHsISl DHEPTUs UI€aJIbHOTO ra3a. PaboTa u TemioTa Kak
dhopMBbI Iepeadn SHEPTUH. TemIoeMKOCTh. Y AeIbHAS TEINIOEMKOCTh. Y paBHEHHUE
tersioBoro OanaHca. [lepBoe Hawamo tepMoawHAMUKUA. AuabaTHBIA TIpoliecc.
[Tpunnun neiictBus temnoBord MammHbl. KIIJ[ tenmoBoro npurartens. Bropoe
Hay4ajo TEPMOJVHAMHUKH. TepmoauHamuueckas 1IKasa TeMIeparyp.

XonoauibHble MalMHbL. TermioBble ABUrarenu. OxpaHa IpupoIbl.



CpoiictBa mapoB. Vcnapenue u konaeHcanus. HacblnieHHBIA map M €ro
CBOMCTBA. AOCOJNIOTHAsT W OTHOCUTEIbHAs BIAXHOCTh BO31ayXa. Touyka pOCHL.
Kunenwne. 3aBUCUMOCTh TeMIEpaTypbl KUNEHUS OT AaBiieHus. [leperpersiii map u
€ro UCIIOJIb30BAHUE B TEXHUKE.

CaoiicTBa KUAKOCTel. XapaKTEpUCTHUKA KUJIKOTO COCTOSIHHSA BEILECTBA.
[IOoBEpXHOCTHBIN CION KUIAKOCTH. DHEPrUsl MOBEPXHOCTHOIO CIIOA. SIBIICHHS Ha
TpaHUIIe KUJKOCTH C TBEPABIM TeJIoM. KanuuisipHble SBICHUS.

CaoiicTBa TBepAbIX TeJ. XapaKTEpPUCTHUKA TBEPJOTO COCTOSIHUS BEILECTBA.
VYrpyrue cBoiicTBa TBepabIX Teul. 3akoH ['yka. MexaHnueckue CBOMCTBAa TBEPABIX
ten. TemnmoBoe pacmiMpeHue TBEpPAbIX Tel MW kuakocrer. [lmaBneHwe wu
KpUCTAJUIA3ALUA.

HHemoncmpayuu

JIBmxeHune OpoyHOBCkuX yactuil. Juddyzus.

W3meHeHue naBieHus ra3a ¢ K3MEHEHHEM TeMIIepaTyphbl IIPHU MOCTOSHHOM 00beMe.
N3otepmudeckuii 1 n300apHbBINA MPOIECCHI.

W3meHeHue BHYTPEHHEH SHEPTUU TeJ MPU COBEPIICHUH PAOOTHI.

Mopaenn TEemIOBEIX IBUTATEIICH.

Kunenuve BoJibl TpY NOHUKEHHOM JABJICHUH.

[IcuxpomeTp U TUrPOMETP.

SIBNIeHMsT TOBEPXHOCTHOTO HATsHKEHUS W cMmauuBaHus. Kpucramiel, amopdHbie
BEILIECTBA, KUIKOKPUCTALINYECKUE TENA.

Jlabopamopnsvie pabomel VIzmepeHre BI1aXHOCTH BO31yXa.

N3Mepenre moBEpXHOCTHOIO HATSXKEHUS JKUIKOCTH.

Hab6mrogenue mporecca kpuctamumzanuu W3yuenue nedopmaruu pacTsKeHUS.
W3yyeHue TEmiIOBOro paclupeHus TBepAblx Ten. W3yueHwe ocoOeHHocTen
TEIUIOBOT'O PACIIUPEHUS BOJIBI.

3. DIeKTpoAMHAMMKA

DJIeKTPpUUYECKOe TMoJie. DJIECKTPUYECKUE 3apsAlibl. 3aKOH COXpPaHEHUsS 3apsna.
3akon Kynona. Onektpuyeckoe moiie. HampsyKeHHOCTh 3JEKTPUUYECKOrO IMOJIS.

[lpunmun cynepno3unmu nojeil. Pabora cuia  30€KTpOCTaTUYECKOTo  MOJIS.



[Torennuan. Pa3HOCTh MOTEHIMAIOB. DKBUIIOTEHIMAIbHBIE MOBEPXHOCTH. CBA3b
MEXKJy HAIPSIKEHHOCTBIO M PA3HOCTHIO MOTEHIHUAJIOB JJIEKTPUYECKOTO IOJIA.
JIMDIIEKTpUKY B deKTpudeckoM nose. Ilomapusanus quanekTpukoB. [IpoBogHuku
B aniekTpuueckoM nose. Konaencaropel. CoeiHeHNE KOHICHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOTO KOHAEHCATOpa. DHEPTHUs AJIEKTPUIECKOTO MOJIS.

3aKOHBI NMOCTOSTHHOIO TOKA. YCIIOBUS, HEOOXOAUMBIE ISl BOSHUKHOBEHUS U
NOJJIEP>KaHUs JIEKTpUYecKoro Toka. Cuia ToKa U IVIOTHOCTh TOKa. 3akoH OMa
g ydactka nenu 6e3 D/1C. 3aBUCHUMOCTB AJIEKTPUYECKOTO COMPOTUBIIEHUS OT
MaTepuaa, JJIMHbBI U IJIOIIAM TOMEPEYHOr0 CEUYEHUs MPOBOJHUKA. 3aBUCUMOCTh
ANEKTPUYECKOTO CONPOTHUBIICHUS ITPOBOJHUKOB oT TEMIIEPATYPHI.
DONEeKTpoABIKYLIass CHJIAa HMCTOYHMKAa TOoKa. 3akoH Oma JuId NOJHOM Uenwu.
CoennHenne nMpoBOAHUKOB. COEIMHEHUE WCTOYHUKOB JJIEKTPUYECKON SHEPIUU B
Oarapero. 3akoH J[xoyns—Jlenna. Pabora M MOIIHOCTH 3JEKTPUYECKOTO TOKA.
TernnoBoe AENCTBHUE TOKA.

DJIEKTPUYECKU TOK B NOJYNPOBOAHUKAX. COOCTBEHHAas IMPOBOJAUMOCTD
HOJIyIPOBOJHUKOB. [107ynIpoBOJHUKOBBIE TPUOOPHI.

MarnuTHOe moJie. Bekrop wuHAYKIMM MarHuTHOro mnois.  Jlencreue
MarHuTHOIO IOJS HAa MPSMOJMHENHBIA IPOBOJHUK C TOKOM. 3aKOH Awmiriepa.
B3aumoneiictBue TOKOB. MarHuTHeli 1OTOK. PabGoTa 1o mnepeMemneHuro
IIPOBOJAHUKA C TOKOM B MAarHMTHOM Ione. J[eliCTBME MAarHWTHOTO MOJs Ha
nBrokymuicss  3apsa.  Cuna  Jlopenua.  OmpenenieHne  yAeNbHOTO — 3apsia.
Yckopurenu 3apsiKEHHBIX YaCTHIL.

DJIEKTPOMATHUTHAS WHAYKIHUA. OJEKTPOMAarHuTHas HWHAYyKIUsA. Buxpesoe
aneKTpuueckoe rnojie. CaMOMHAYKIMS. DHEPrUs MArHUTHOTO TOJIS.
Hemoncmpayuu
BzanmopericTBre 3apssKEeHHBIX TEI.

[IpOBOAHUKM B DIEKTPUYECKOM IOJIE.
JIADIIEKTPUKY B DJIEKTPUUYECKOM I10JIE.
Konnencaropsl.

TennoBoe NENCTBUE NEKTPUUECKOTO TOKA.



CoOcTBeHHas U TPUMECHAs! IPOBOIUMOCThH IOTYTPOBOTHUKOB.
[1omynpOBOHUKOBBIN AUOI.

Tpan3ucrop.

OmneiT Opcrena.

B3anmogeiicTBue NMPOBOJHUKOB € TOKaMU. OTKIOHEHUE SJIEKTPOHHOIO ITydKa
MarHUTHBIM TIOJIEM. OJEKTPOJIBUraTelb. JIEKTPOU3MEPUTEIbHBIE MPUOOPHI.
OnextpomaruuTHast HHAyKuus. OnbiTel @apazes.

3aBucumocts DJIC caMOMHAYKIIMM OT CKOPOCTHM HW3MEHEHHS CHJIbI TOKa WU
WHYKTUBHOCTHY MTPOBOJHUKA.

Pabota snekrporeneparopa. Tpanchopmarop.
Jlabopamopnwvie pabomuol

N3yuenne 3akoHa Owma 19 ydacTKa [ENM, TMOCIEIOBAaTEIBHOTO H
MapajuieIbHOTO COCIMHEHUS IPOBOJHUKOB.

N3yuenne 3akoHa Oma i1 noyHOW 1enu. M3ydyeHue siBIeHUs 31€KTPOMarHuTHOM
WHTYKIIUH.

Onpenenenue kKod(pPuIMEHTa TOJIE3HOTO ACUCTBUS AJIEKTPUUECKOTO YaiHHKA.
OmnpeneneHue TeMnepaTypbl HUTH JaMIlbl HAKAJIUBAHUS.

Omnpenenenue 3/[C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA HATIPSIAKEHUS.

4. Kosie0aHus 1 BOJIHbI

Mexanuveckue kosedanus. KonebarenpbHoe aBuxkeHue. [apMoHMYECKUe
kojebanus. CBOOOJHBIE MeXaHWYeCKHe KoJjieOaHus. JIMHEWHbIe MeXaHUYEeCKHe
KoJjebarenbHble cucTeMbl. [IpeBpanieHue sHepruu Npu KojiedaTeIbHOM JIBUKEHUU.
CBo0OoHBIE 3aTyXarolue MEXaHUYECKHE KoJIeOaHUs. BrinyxneHHbie
MEXaHUYEeCKHe KojaeOaHus.

Yupyrue BoJHbI. IlonepeuHsle W NPOJOJBHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBL. YpaBHEHUE TUIOCKOW Oerymieit BomHbl. MHTepdepentusa BonH. [lonsarue o
nudpakIy BOJTH. 3BYKOBBIC BOJHBI. Y JIBTPA3BYK U €r0 MIPUMEHEHUE.

DJIEKTPOMATHUTHBIE KoJie0aHusA. CBOOOIHbIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.
[IpeBpamenrie  SHepruM B KOJeOATENTbHOM  KOHType.  3aTyxXalolue

AJIIEKTPOMArHUTHBIE KosieOaHus. ['eHepaTop He3aTyXalolUMX AIIEKTPOMAarHUTHBIX



KoneOaHuil. BeiHyXIeHHbIe diexTpuueckue KojeOanus. IlepeMeHHBI TOK.
['eneparop nepeMeHHOro TOKa. EMKOCTHOE€ W HMHIYKTHBHOE CONPOTHBICHUS
MEPEMEHHOr0 TOKa. 3akoH OMa sl 3JEKTPUUYECKOW LENU IMEPEMEHHOrO TOKa.
PabGota u MoUIHOCTH MepeMeHHOro Toka. ['eHepaTopsl Toka. TpaHcopmaTOphI.
Toxku  BbeICOKOM  4yacToThl. [lomydyeHuwe, mepegaya W pacnpeneseHue
AIEKTPOIHEPTHH.

DJIEKTPOMATHUTHbIE BOJHBI. JJIEKTPOMarHUTHOE TMOJE KaK OCOOBIA BUJ
MaTepuu.  DJIEKTpOMarHuTHble  BoJHBL.  BuOpatop I'epma.  OTKphITHIN
KojebarenbHbIll KOHTYp. M300perenne pammo A. C. IlomoBeiM. Ilonsite o
paauocBs3u. [I[puMeHeHue AIeKTPOMAarHUTHBIX BOJIH.

Jemoncmpayuu

CB0OO/IHBIE U BBIHYKJEHHbIE MEXaHUYECKHE KoJieOaHus. Pe3oHaHc.

OOpa3zoBaHue W pacpOCTpaHEHUE YIPYTrux BOJH. YacTtoTa KojaebaHUl U BBICOTA
ToHa 3Byka. CBOOOAHBIE AJIEKTPOMAarHuTHBIE KoJjiebanus. OcruuiorpaMma
nepemMeHHoro Toka. KonpaeHcatrop B Ilemu MepeMeHHOro Ttoka. Karymika
WHJIYKTUBHOCTHU B LIETM MEPEMEHHOIO TOKAa. P€30HAaHC B MOCIEI0BATENBHON IENU
nepeMeHHOro Toka. M3nyyeHue u npuem 3JeKTPOMarHuTHBIX BOJH. PaanocBs3b.
Jlabopamopnwvie pabomeol

W3yyenue 3aBHCHUMOCTH TMEpUOJa KOJEOAHWN HUTSIHOTO (MM MPY>KHHHOTO)
MasiTHUKA OT JUIMHBI HUTH (MJIA MacChl Tpy3a).

NHIyKTUBHBIE U EMKOCTHOE CONPOTHUBIICHHUS B LIETIH IEPEMEHHOTO TOKA
5. Ontuka

IIpupoaa cBera. CKOpOCTh PaCHpPOCTPAHEHUS CBETA. 3aKOHBI OTPAXKECHUS U
npenoMiieHus ceeta. [lonHoe orpaxkenue. JIunspl. ['n1a3 kak ontuyeckas cucrema.
OnTuyeckue mpuodOpHI.

BoJsHoBble cBoiicTBa cBeta. MHTepdepennus cBera. KorepeHTHOCTh CBETOBBIX
nyueit. atepdepennius B ToHKUX TuieHKax. [lomockl paBHo#t Tommuubl. Kombia
Hrrotona. Ucnonb3oBanue wuHTepdepeHIUH B Hayke U TexHuke. Judpakius
ceera. udpakums Ha menu B mapajuleNbHBIX JTy4yaX. JudpakiuoHHas perieTka.

[Tonsitue o romorpaduu. Ionsipuzanus nonepeunsix BosH. [lomsipuzanust cBera.



JBoriHoe nydyenpenomiienue. Ilonspounsl. Jucnepcus cBera. Buael CriekTpos.
Crnektpel  ucmyckanusi. CHeKTpsl  MOTJOWIEHHUS.  YIbTpaQHOJIETOBOE |
uH(ppakpacHoe u3nyueHus. PenrrenoBckue nyun. X npupoia u cBoMcCTBaA.
Hemoncmpayuu
3aKOHBl OTPAXKEHUS W TMpeJoMieHUs1 cBeTa. [lomHOEe BHYTpPEHHEE OTpa)KECHUE.
OnTuyeckue npudopsl. MaTepdepennus creta. Audpakuus cseta. [lomspuzanus
CBETA.
[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.
[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKIMOHHON PEIIETKH.
CnexTpoCKoI.
Jlabopamopnwvie pabomuol
N3yyenue n300pakeHHsl MpeIMETOB B TOHKOU JuH3e. M3yuenue nunrepdepeHunu
U 1u(dpakiuy cBera.
['panynpoBKa CIEKTPOCKOIIA U ONPEIEIEHUE JJIMHBI BOJIHBI CIIEKTPAJIbHBIX JIMHUM.
6. DiieMeHTHI KBAHTOBOM (PM3HKHU

KBanToBasi omrmka. KantoBasg rumnore3a [lmanka. ®otonbl. BHeuinwmii
doToanexkrpuueckuii 3¢ dext. Buyrpennnii porordpdext. Tumsl HpoTo371€MEHTOB.

®usuka aroma. PazButre B3IUIAI0B Ha CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax Bojopona. SnepHas mozaenb aroma. OmnbiTel D.Pe3epdopra.
Mopens atoma Bogopozaa no H. bopy. KBanToBBIE reHEpaTOPBL.

®duzuka aToMHOro sapa. EcrecTBeHHass  paguMOaKTUBHOCTh.  3aKOH
paaroakTUBHOTO pacnajga. CrnocoObl HAOMIOAEHUS M PEruCTpaldd 3apsSKEHHBIX
yactuil. D¢dext BaBunoBa — UepenkoBa. CtpoeHue aromHoro sijpa. [edekr
Macchbl, DHEPrus CBSA3M W YCTOMYMBOCTH aTOMHBIX sJep. SepHbIE peakuuu.
HckyccTBeHHas paauvoakTUBHOCTH. JleneHue Tsokenbix saep. Llemnas spepHas
peakuus. Ympasisiemas LenHas peakuus. Snepssiii  peaktop. Ilonmyuenue
PaAMOAaKTUBHBIX HM30TONOB M MX NPUMEHEHUE. brosorndeckoe IeHCTBHE paguo-
aKTUBHBIX U3TyYEHUN. DIIEMEHTAPHBIC YACTHUIIBI.

Hemoncmpayuu

dotorPpdexr.



JIuneiyaTele CHEKTPbl PA3NIMYHBIX BewlecTB. M3myueHue nazepa (KBaHTOBOIO
reHepatopa). C4eTUNK MOHU3UPYIOIINX U3TYyUCHUI.
7. IBoonus BeesienHou

Crtpoenne u passurue Bceesennoii. Hamia 3Be3anas cucrema — [anakrtuka.
Hpyrue ramaktuku. beckoneunocts Bceenennoi. Ilonsatne o0 KOCMOJIOTHH.
Pacumpsiromasics Bceenennas. Mogens ropsiueii  Bceenennoil. CtpoeHue u
MIPOUCXOKICHHE | ATaKTHK.

JBosonusa  3Be3d. I'mmore3a mnpoucxoxkaenuss CoJIHEYHON CHCTEMBI.
Tepmosinepusiii cuntes. [Ipobiema TepmosiaepHoit sHepreTuku. JHeprusi ConHia
Y 3Be31. DBomtonus 38e31. [Ipoucxoxaenne COIHEUHON CUCTEMBI.
Jemoncmpayuu
Conneunas cuctema (MOJICIIb).
dotorpadun miaHeT, ceaHHbIE C KOCMUYECKUX 30H]I0B.

Kapra JlyHbI 1 niaHer.

Crpoenue u 3Bosmonns BeceneHHo.

IIpuMmepHbIe TeMBbI peepaToB (I0KJIAA0B), HHANBUAYAJIbHBIX IPOEKTOB
* Anekcanap ['puropbeBuu CTONETOB — PYCCKHUI (PU3MK.
» Anekcanap CrenmanoBud [lonoB — pycckuil yueHslIi, ©300peTaTesb paauo.
* AJpTepHAaTUBHAs SHEPIETHKA.
* AKyCTHYECKHE CBOICTBA NOJIYIPOBOJHUKOB.
* Anape Mapu Amriiep — OCHOBOIIOJIOKHUK JEKTPOAUHAMHUKHU.
* ACHHXPOHHBIN IBUTaTEb.
* ArtomHas gusuka. M3otomnel. [I[pumeHenne paguoakTUBHBIX H30TOIOB.
* bEeCKOHTaKTHBIE METOBI KOHTPOJISI TEMIIEPATYPBI.
* bunonspHble TPAH3UCTOPHI.
* bopuc Cemenouu Axob6u — ¢Gusuk u n300peraresb.
* Benuuaiinme oTKpbITUS PUKKH.
* Bujpbl anexTpuueckux pa3paoB. DJIEKTPUUECKUE pa3psabl Ha CIy»KOe YeoBeKa.

* BausHue nedextoB Ha (pU3HMUECKUE CBOMCTBA KPUCTAIIIOB.



JIBrxeHue Tesna nepeMEeHHON MacChl.
Judpakius B HaleH >KU3HU.

JKvnkue KpucTaub.

3akonbl Kupxroda ajist 3JIeKTpU4eCKOM 1ETH.
3aKOHBI COXpPaHEHUSI B MEXAHUKE.

3HaueHue OTKpbITUH [ annes.

Uropes BacunbeBuu KypuaroB — @u3uk, opraHuzatop aTOMHOW HAyKH U

TCXHUKH.

Ncaak HproTOH — co3/1aTennb KIacCuueckou (hu3uKH.
Kinaccudukaiys u XxapakKTepUCTUKH dJIEMEHTapPHBIX YaCTHII.
KoHcTpykius u BUIbI 1a3€pOB.

Kpuosnektponuka (MUKPOIJIEKTPOHUKA U XOJIO).

J'[a3epHHe TCXHOJIOTHH U UX HCIIOJIb30BaHUC.

MarauTHbie U3MepeHusl (MPUHIUITBI TOCTPOCHUS PUOOPOB, CIIOCOOBI U3MEPEHUS

MarimMTHOI'O ITIOTOKAa, MarHuTHOM I/IHI[yKHI/II/I).

Maiixn @apaneit — cozzaresib y4eHus: 00 3JIEKTPOMarHuTHOM TIOJIE.
MeToa MEeYEHBIX aTOMOB.

MeTob1 HaOJIOIEHUS M pErHCTPallMK PaAMOAKTUBHBIX U3TyUYE€HUN U YaCTHII.
MeTonb!l onpeneneHus IIOTHOCTH.

Mopenu atoma. OnsiT Pezepdopa.

MouieKynsipHO-KUHETHYECKasl TEOpUS UI€aTbHBIX T'a30B.

OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOIUMOCTH.
[IepeMeHHBIN 2JIEKTPUYECKAN TOK U €70 TIPUMEHEHHUE.

IIna3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

[TorynnpOBOTHUKOBBIE JATYUKH TEMIEPATYPBHI.

[IpumeHeHune KUAKUX KPUCTAIIIOB B IPOMBIIIIEHHOCTH.

IIprmeHeHue s1epHbIX PEAKTOPOB.

[Tpupona dpeppomarueTusma.

[Tbe303nekTpryeckuii 3(hPexT ero npuMeHeHue.

Pentrenosckue nyun. Mcropust otkpsitus. [lpumenenue.



* (CBeT — 2JIEKTPOMarHuTHas BOJIHA.

* Cubl TpeHHUS.

e CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

» CoBpeMmeHHas pu3ndeckas KapTHHA MUDA.
* CoBpeMEHHbIE CPEJICTBA CBS3H.

* Tpancdopmatopsl.

TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanuzanuu coaepxkanusi oOLE0OPa30BATENBbHON YUYEOHOM IUCIUIUIMHBI
«Dusuka» B mpenenax ocBoeHus OIIOII CIIO nHa 0a3e OCHOBHOro OOIIETO
oOpa3oBaHus ¢ mnoiydeHueM cpeanero oodmero odpaszosanus (I[IIIKPC, IIICC3)
MakcUMajbHas ydyeOHas Harpy3ka oOyuaromuxcsi coctasiseT: 181 wac, u3 HHX

aynutopHas (oOsi3aTesibHasi) Harpy3ka OOydYaroluxcs, BKJIOYas JiabopaTOpHbIE

pabotel, — 121 4ac; BHeayaAUTOpHAsi caMOCTOsITEIbHAs paboTa CTyAeHTOB — 62
yaca.
TEMATUYECKUM IJIAH
Bup yueOHoI padoThI KosuyecTrBo yacoB

AyautopHbie 3anaTus. Cogep:xanue o0y4yeHust

BBenenue 3

1. Mexanuka 24
2. MonexynsapHas pusuka. TepmonnHamuka 14
3. DnexkTpoAHAMUKa 30
4. KonebaHus U BOJIHbI 18
5. OnTuka 10
6. DJIeMEHTHI KBaHTOBOW (pU3UKH 12
7. DBomonus Beenennoi 10
UTOro 121

BHeaynuTopHasi caMocTosiTeIbHAs padoTa

[ToaroroBka JOKIa70B, pedepaToB, MHAUBUIYATLHOTO 62
MIPOEKTA C UCTIOJIB30BaHNEM UH(GOPMAIIMOHHBIX TEXHO-
JIOTUH U 1.

IIpomexyToyHas arrecrauus B popme nudpdepeHMpPOBaHHOIO 3a4eTa

Bcero 183




XAPAKTEPUCTHUKA OCHOBHBIX BHU/10B YYEBHOM
JAEATEJBHOCTHU

CTYJAEHTOB

Conep:xanue XapaKkTepuCTHKAa OCHOBHBIX BHM/JIOB /JeATEIbHOCTH
o0yyeHust CTYACHTOB (Ha YPOBHE Y4eOHBIX AeHCTBHI)
BBenenne YMmenus MMOCTaHOBKH nenen JIeSITEIbHOCTH,

IUIAHUPOBAHHUSL ~ COOCTBEHHOM  JIEATEIBHOCTH IS
JOCTW)KEHMSI IIOCTaBJIEHHBIX LEJIe, IpeABUACHUS
BO3MOYKHBIX PpE€3YyJbTaTOB 3TUX JEHCTBUMN, OpraHH3a-
MM CaMOKOHTPOJI WU OLUEHKM  IOJyYEHHBIX
pe3ynpTaToB. Pa3BuTHE CHOCOOHOCTH SICHO M TOYHO
U3JIaraTh CBOM MBICIIH, IOTUYECKH OOOCHOBBIBAThH CBOIO
TOYKY 3pEHHs, BOCIHPHUHMMAaTb W aHAIU3UPOBATh
MHEHHUSI COOECEHMKOB, IpHU3HABas MPaBO JAPYroro
YEJI0BEKA HA THOE MHEHUE.

[IpousBeneHne u3MepeHuss (PU3NYECKUX BEIUYHH H
OLICHKA TPaHULIBI ITIOTPEIIHOCTEN H3MEPEHHU.
[IpencraBiieHre rpaHuLBbl MOTPEHIHOCTEN H3MEPEHUMN
IIPU NOCTPOCHUH IPahuKOB.

YMeHne BbICKa3blBaThb TMIOTE3bl ISl OOBICHEHHS
HaOJIFOJaeMBIX SABJICHHHA.

YMmeHnue npenarate MOJIEIU SIBJICHUM.

VkazaHue TpaHUI] OPUMEHUMOCTH  (U3HUYECKUX
3aKOHOB.

N3n0xeHHe OCHOBHBIX TIOJIOKEHUUW COBPEMEHHOM
HAaYYHOU KapTHUHBI

MHpA.

[IpuBeneHue npuMepoB BIMSHUS OTKPBITUH B (PU3KKe
Ha IPOTPECC B TEXHMKE M TEXHOJOTHH MPOU3BOJCTBA.
Hcnonb3zoBanne MHTepHeTa 11 norcka nHdopmManuu

1. MEXAHUKA

Kunemaruka IIpencraBmeHne MEXaHUYECKOTO  JBWXKEHHS  Teja
YPaBHEHUSIMA 3aBUCUMOCTH KOOPAMHAT U NPOEKIUEH
CKOPOCTH OT BPEMEHU. IIpencrasnenue

MEXaHMUYECKOTO JIBIDKCHHUS Tella rpadukamMu 3aBH-
CHUMOCTH KOOpPAMHAT U TMPOEKIHUEeH CKOPOCTU OT
BpeMmeHHu. OmpenesieHHe KOOpAWHAT MPOUICHHOTO
MyTH, CKOPOCTU M YCKOpPEHHsS Teja Mo Tpadukam
3aBUCUMOCTH KOOPJAMHAT U MPOCKIUNA CKOPOCTH OT
BpeMmeHu. OrmpenenieHre KOOpAWHAT MPOUICHHOTO
MyTH, CKOPOCTH U YCKOPEHHUs Teja MO YypaBHEHUSIM
3aBUCUMOCTH KOOPJAMHAT U NPOEKIUNA CKOPOCTH OT




BPEMEHHU.

[IpoBeneHre CpaBHUTEIBLHOIO aHaJIUW3a PaAaBHOMEPHOTO
Y PaBHOIIEPEMEHHOTO JIBUXKEHUH.

VYKkazaHue  HUCHOJIb30BaHUSl  MOCTYNaTENIbHOTO U
BpallaTeIbHOTO JBUKEHUN B TEXHUKE.

[IpuoOpeTenue ombiTa pabOTBI B TpyMIe C
BBITIOJTHCHUEM Pa3JINIHBIX COITMATBHBIX POJICH.
Pa3paboTka BO3MOXHOW CHCTEMBl JCUCTBUU W
KOHCTPYKITUHU JJIS AKCIIEPUMEHTAILHOTO OIPEACIICHUS
KHHEMATHYECKUX BEJIMUHH.

[IpencraBnennie uHbOpMAlUM O BUJAX JABUKCHUS B
BHUJIE TAOJIUIIBI

3aKO0HBI
COXpaHeHHUs
MEXaHUKe

B

IIpumeHeHne 3aKOHAa COXpPAaHEHUS UMITyJIbCAa IS
BBIUHCIICHUS W3MEHEHUW CKOpPOCTEM Tel TMpU UX
B3auMonecTBUsAX. M3mepenue paboThl cuil |
W3MEHEHNE KMUHETUYECKON DHEPIuu Tesa. Beruncienue
paboThl CWJI U WM3MEHEHUS KHUHETHYECKON HHEpruu
Tena.

Bpiuncnenne - MOTEHUMAIBHOM  3HEPTUM  TEI B
rpaBUTAllMOHHOM Tosie. Onpenenenrne NoTeHIHAIbHON
SHEPrUM  yOpyro JaepopMHUPOBAHHOTO Tejla IO
M3BECTHOM  gedopMallui U KECTKOCTH  Tea.
[IpumeHeHnE 3aKOHAa COXPAHEHUS MEXaHHYECKON
SHEPrUH NPHU pacyerax pe3ysbTaTOB B3aWMOJCHUCTBUHI
TE€JI TPABUTALIMOHHBIMU CHJIAMHU U CUJIAMHU YIIPYTOCTH.
VYka3zaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHHKH.
VYka3zanue y4eOHBIX JUCHMIUIMH, TIPU HU3YYCHUU
KOTOPBIX UCIIOJIb3YIOTCS 3aKOHBI COXPaHEHUS

Conep:xanue
00y4eHus

XapakTepuCcTHKA OCHOBHBIX BH/I0B JAeSITEJIbHOCTH
CTY/JICHTOB (HA YPOBHE Y4eOHBIX J1eliCTBHH)

2. OCHOBBI MOJIEKYJISIPHOM (DU3UKU U TEPMOJIMHAMUKHI

OcHoBbI
MOJICKYJISAPHOU
KHHETHYeCKOH
TEOPUM.
HNpeanbHbli ra3

BrlmioniHeHHE  OKCHEPUMEHTOB,  CIY)KAIUX  JUIS
O00OCHOBaHUSl  MOJIEKYJISPHO-KMHETUYECKOM  TEOpHUH
(MKT). Pemenue 3amad ¢ mpUMEHEHHEM OCHOBHOTO
ypaBHEHHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUH Ta30B.
Omnpenenenre mapaMeTpoB BeLIECTBa B raz000pa3HOM
COCTOSIHUM Ha OCHOBAaHMM YpPAaBHEHUS COCTOSIHHS
uaeansHoro rasa. Onpejenenue napaMmeTpoB BellecTBa
B Ta3000pa3HOM COCTOSIHUM W  TPOUCXOISIINX
npoueccoB 1o rpadukam 3asucumoctu p (T), V (T), p
(V).

OKCIepUMEHTAILHOE HCCIEAOBAaHUE 3aBUCHUMOCTH P
(T), V. (T), p (V). llpeacraBnenue B BUAE TI'pauKOB
W30XOPHOTO,  HW300apHOTO W M30TEPMUYECKOTO




ITPOIIECCOB.

Beruuciienne  cpenHel = KMHETUYECKOM — DHEPIUHU
TEIUIOBOIO  JABWKEHHS MOJIEKYJI IO  HM3BECTHOM
TeMIEpaType BellecTBa. BbhICKa3pIBaHHE TUIIOTE3 IS
OOBsCHEHHs] HAONIOMAEMBIX  SBJICHUHA. YKazaHHe
rpaHull TPUMEHUMOCTH MOJEIN «HUJICATbHBIA Ta3» W
3akoHOB MKT

OCHOBBI

TEPMOINHAMUKH

WN3mepeHre KOJIMYECTBA TEIUIOTHI B  MpOLECCax
teronepenaud.  Pacuer  konmMuecTBa  TEIUIOTHI,
HEOOXOJUMOr0 Il OCYIIECTBIICHUS  3aJIaHHOTO
mpoliecca ¢ Teronepeaadeii. Pacuer nsMeHenus BHy-
TpEeHHEH »HHepruu Tej, paboThl W MepeAaHHOTro
KOJIMYECTBA TEIUIOTHI C HCMOJb30BAHUEM IEPBOTO

3aKOHa TepMOIIHHaMI/IKI/I. Pacqu pa6OTI>I,
COBEPILIEHHOM Ta30M, 10 TpaduKy 3aBUCUMOCTHU
p (V).

Bbruncnenne pa®oThl rasza, COBEpIIEHHOM mpH
W3MEHEHUM COCTOSIHMSA MO 3aMKHYTOMY  IUKIIY.
Boeruucnenne KIIJ[ npu coBepiiennn ra3om padoOThHI B
IIPOIIECCAX M3MEHEHUs COCTOSHHUS IO 3aMKHYTOMY
nukiy. OObsICHEHUE NMPUHUMUIIOB JEUCTBUS TEIUIOBBIX
MamuH. JleMoHcTpanus ponud (U3MKA B CO3JAHUU H
COBEPUICHCTBOBAHUY TEIJIOBBIX JIBUTATEIICH.
N3noxxenue CyTH JKOJIOTUYECKUX npobiiem,
O0OyCJIOBJIEHHBIX Pa0OTOM TEIJIOBBIX JBHUTaTeNed W
IIPEUIOKEHUE IIyTH MX DPELICHUsA. YKa3aHUE T'PAHMI]
IIPUMEHUMOCTH 3aKOHOB TEPMOJMHAMHUKHA. YMEHHUE
BECTH JMAJIOT, BBICIYLIMBATh MHEHHUE OIIOHEHTA,
y4acTBOBaTh B JUCKYCCHUHM, OTKDPBITO BBIpaXaTb U
OTCTauBaTh CBOIO TOUKY 3PEHHUS.

Vkazanue y4eOHbIX [HUCLUMIUIMH, TP U3YYCHUU
KOTOPBIX HCIHOJIB3YIOT y4eOHBIM Matepuasn «OCHOBBI
TEPMOJNHAMKI))

CBolicTBa
KHIKOCTEH,
TBEPABIX TeJl

napos,

N3Mepenune BiIaXHOCTH BO3ayXa.
Pacuer kKonmuecTBa TEIUIOTHI, HEOOXOOUMOIO IS
OCYILECTBIICHUS IMpOLIEcCa NEpexoJa BEIIECTBA U3
OJHOI'0 arperaTHOTO COCTOSIHUSA B

Ipyroe.
DKCIEpUMEHTAIBHOE VCCIIEIOBAHUE TETUIOBBIX
CBOWCTB BELIECTBA. [IpuBenenue IIPUMEPOB

KalWUIAPHBIX SIBJICHUN B OBITY, IPUPOJIE, TEXHUKE.
HccnenoBanre MeXaHUYECKUX CBOWCTB TBEPABIX TeEI.
[IpumeHeHne QuU3NYECKUX TMOHATHUM U 3aKOHOB B
y4eOHOM MaTepualie MpoPeCcCUOHAIBHOTO XapaKTepa.
Hcnonb3zoBanue MuTepHera s noucka nHGOpMaLvu




0 pa3paboTKax ¥ MPUMEHEHUSIX COBPEMEHHBIX TBEPJIbIX
1 aMOp(HBIX MaTEPUATIOB

3. QJICKTPOAMHAMHUKA

DJIEKTPOCTATHKA

Breruncinenue CHJI  B3aMMOJCHUCTBHS  TOYCUHBIX
ANEKTPUUYECKUX 3APSIA0B.

Bpruncnenne HanpspKEHHOCTH AJIEKTPUYECKOTO OIS
OJHOTO Y HECKOJBKHUX TOYEUHBIX AICKTPUUECKUX
3apsg0B.

Conep:xanue
00y4eHus

XapakTepuCcTUKA OCHOBHBIX BH/JI0B /JIeSITE€JIbHOCTH
CTYJIEHTOB (HA YPOBHE Y4eOHBIX eiCTBHH)

BrlunciieHne MOTEHIMana  3JIEKTPUYECKOrO IO
OHOTO M HECKOJBKHX TOYEUHBIX DSJIEKTPUUYECKUX
3apsoB. M3Mepenne pa3HOCTH MOTEHIINAIIOB.
N3mepenue SHEpPrUun AIEKTPUYECKOTO TTOJIS
3apsKEHHOTO KOHJIEHCATOPA.

Bpiunicnenne  3HEPruM  BJIEKTPUYECKOTO  MOJIA
3apsKEHHOTO KOHJIEHCATOopa.

PazpaboTka maHa W BO3MOXKHOM CXEMBbI JEUCTBUMN
DKCIIEPUMEHTAIBHOTO ONPEACICHUS JJIEKTPOEMKOCTH
KOHJEHCATOpa U JWAJICKTPUUYECKOM IPOHULIAEMOCTH
BEILIECTBA.

IIpoBeneHue CPaBHUTEIILHOTO aHaJIn3a
I'PaBUTALMOHHOI'O U 3JIEKTPOCTATUYECKOTrO MOJIEN

IHoCTOSIHHBIA TOK

N3mepeHne  MOIIHOCTH  DJEKTPUYECKOTO  TOKA.
N3mepenne O/IC M BHYTPEHHETO CONPOTHUBIIEHUS
MCTOYHUKA TOKA. BBINOJIHEHUE pacyeTOB CHIIBI TOKA U
HalpsDKEHUM Ha  y4acTKaX »dJEKTPUYECKUX LEIeH.
OObsicHEHHE Ha NpHUMEpPE DJIEKTPUUYECKON Ienu C
nByMst uctounnkamu Toka (B/[C), B kakom ciyuae
UCTOYHUK 3JIEKTPUUYECKON 3HEpTUU paboTaeT B peKuMe
reHepaTopa, a B KakOM — B PEKUME OTpeOUuTesl.
OnpeneneHue TeMIEpaTypsl HUTH  HAKaJIMBaHUS.
M3mepeHne  DIEKTPUYECKOTrO  3apsiaa  DJIEKTPOHA.
CHsATHE BOJBTAMIIEPHOM  XapaKTEPUCTHKU  JAMOJA.
IIpoBenenue CPaBHUTEIBHOTO aHanM3a
ITOJIYTIPOBOJHUKOBBIX TUOJOB Y TPHUOJIOB.
Ucnonb3zoBanue MuTepHera st nmoucka mHdopmanuu
O TEpPCHEKTUBAX PAa3BUTHUS  MOJIYNPOBOJHUKOBOMN
TEXHUKHU. Y CTAHOBKA NPUYMHHO-CJIEJICTBEHHBIX CBA3EH

MarauTtHble
SAAIBJICHUSA

N3Mepenne MHIYyKIIMKM MarHuTHOTO NoJisl. Beruncnenue
CUJI, JCUCTBYIOINIMX HAa TMPOBOJHUK C TOKOM B
MAarHUTHOM I10Jie. Beiuncienne cui, 1eMCTBYIOIMX Ha
AIEKTPUYECKUN 3apsifl, ABWKYLIAKWCA B MAarHUTHOM
oJie.




HccnenoBanue SIBJICHUN 3JIEKTPOMArHUTHOU
WHIYKIWH, CAMOMHIYKIIHH.

Boruncnenue sHepruy MarHuTHOro mnojsi. O0bsicHEHUE
NpUHIMNA JEUCTBUS dJeKTpoaBurarens. OO0bsicHEeHue
MIPUHLNIA JIEUCTBUSL T€HEPATOPA AIEKTPUUECKOTO TOKA
U DJEKTPOM3MEPUTENbHBIX NpuOOpoB. OOBsACHEHHE
MIPUHITUTIA IEUCTBUS Macc-criekTporpada, yCKkopurtenen
3apspDKeHHBIX dacTll. OOBsSCHEHHWE PO MarHUTHOTO
1oJist 3eMJIM B AKU3HU PACTCHUH, )KUBOTHBIX, YETIOBEKA.
[IpuBeneHne NpPUMEPOB MPAKTHUUECKOTO MPUMEHEHUS
M3YUYEHHBIX SIBIICHU, 3aKOHOB, MPUOOPOB, YCTPOMCTB.

[IpoBeneHre  CpaBHUTEIBHOTO  aHaliu3a  CBOWMCTB
AIEKTPOCTATUYECKOTO, MArHUTHOTO W  BUXPEBOTO
anekTpuueckux Tmoned. OObACHEHHE Ha MNpUMepe
MarHuUTHBIX  SIBIICHUH, ToueMy (U3UKY MOXKHO
paccMaTpuBaTh KaKk METAIUCIUIUINHY

4. xosicOaHUA U BOJIHBI

MexaHudeckue
KOoJIeOaHud

HccnenoBanne 3aBUCHMOCTH Tepuofa KoJjieOaHUI
MaTEeMaTHYECKOTO MAasTHHKA OT €ro JJIMHBI, MacChl U
aMIUTUTYAbl KosieOanuil. MccneqoBaHue 3aBUCHUMOCTH
nepuo/ia Kojaebanuii rpy3a Ha IPy>KUHE OT €r0 MacChl U
JKECTKOCTH  TIPY>KWMHBI.  BplumciieHue — mepuoja
KOJIeOaHMit MaTEMaTUYECKOTO MasiTHUKA 1o
W3BECTHOMY 3HAYEHHUIO €ro JUIMHbL. Beruncienue
nepuojia KoyeOaHuii Tpy3a Ha MPY>KUHE 10 U3BECTHBIM
3HAUEHUSAM €r0 MacChl W IKECTKOCTH MPY>KUHBI.
BripaboTka HaBBIKOB BOCHPUHUMATh, aHATU3UPOBATDH,
nepepadaTeiBaTh M MPEABSIBIAT, HHPOPMAIMIO B
COOTBETCTBHH C ITOCTABJICHHBIMH 3a]a9aMH.
[TpuBenenue MIPUMEPOB aBTOKOJICOATETLHBIX
MEXaHUYeCKUX cucTeM. [IpoBenmeHue kiaccuduKaiuu
KoJIeOaHU

Conepxanue
o0yueHust

XapakTepuCcTHKa OCHOBHBIX BM/IOB J1eSITE€JILHOCTH
CTYACHTOB (Ha YPOBHE Y4eOHBbIX el CTBHIA)

Yupyrue BoJIHbI

N3mepeHne MIMHBI 3ByKOBOW BOJIHBI 110 pPE3yJIbTaTaM
HaOr0ICHNI HHTEp(EPEHIINN 3BYKOBBIX BOJIH.
Hab6nronenue u oObsIcCHEHHE SIBJICHUN UHTEPPEPECHINH
U AU paKIui MEXaHUIECKUX BOJIH.

[IpencraBienne obmacTeil MPUMEHEHUS yIbTPa3ByKa U
NEPCIIEKTHBBl €r0  HCIOJNB30BAHUS B PA3TMYHBIX
00acTAx HaAyKH, TEXHUKH, B MEHUIIHHE.

W3nosxeHne CyTH SKOJOTHIECKHUX MPOOIEeM, CBI3aHHBIX
C BO3JIEHCTBHMEM 3BYKOBBIX BOJH Ha OpTraHU3M
YeII0BeKa




DJIeKTPOMATHUTHBI
e KoJie0aHus

HaoOmronenne OCHWJIJIOTpaMM rapMOHUYECKUX
KoaeOaHMi CUIbI TOKA B IICIIH.

N3mepenue AIEKTPOEMKOCTH KOHJICHCATOpa.
N3MepeHne HHAYKTUBHOCTh KaTYIIKH.

HccnenoBanue SIBJICHUSA DJIECKTPUUECKOTO pE30HAHCA B
MOCJIEAOBATEIbHOMN LICIIH.

IIpoBeneHue aHaJIOTUM MeXAy — (U3HYCCKUMU
BEJIMYMHAMH, XAPAKTEPU3YIOIIUMU MEXAHUYECKYIO U
AIEKTPOMArHUTHYIO KOJIeOATENbHbBIE CUCTEMBI.

Pacuer 3HaueHWi CHJIBI TOKA W HAOPSOKCHUS Ha
AJIEMEHTAX LEMHU NEPEMEHHOTO TOKA.

HccnenoBanue mpuHIMIIA IeWCTBHUS TpaHchopmaTopa.
UccnenoBanne nipuHOMNA  JEUCTBUA  T€HEpaTropa
nepeMeHHoro Ttoka. Mcmonb3zoBanue HHTEpHETa 114
MoMcKa HH(pOPMAIMM O COBPEMEHHBIX CIoco0ax
Tepeaayn dJICKTPOIHEPTUN

DJIEKTPOMATHUTHBI
€ BOJIHBI

OcymiecTBieHHEe paAuoNepeaud W paguonpHeMa.
HccnenoBanre CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C
MTOMOII[BI0 MOOUJIBHOTO TeJIe(oHa.

Pa3BuTHE 1IEHHOCTHOIO OTHOIICHHUS K U3y4aeMbIM Ha
ypokax (U3MKU OOBEKTaM M OCBAaMBAaEMbIM BHAaM
JIEATEIIbHOCTH. OOBsicHeHHE MPUHIUITHATBHOTO
pasziuuusl MOPUPOABl YIPYTUX U BJICKTPOMArHUTHBIX
BOH. M3MoKeHHEe CyTH JKOJOTHYECKUX MpoOieMm,
CBSA3aHHBIX C DJIEKTPOMATHUTHBIMU KOJCOAHUSIMU H
BotHaMHU. OOBACHEHHE POJIA AJIEKTPOMATHUTHBIX BOJH
B COBPEMEHHBIX UCCIEI0BaHUAX BeeenHon

5. OIITHKA

IIpupoaa ceera

[IpumeHeHnEe Ha MPAKTUKE 3aKOHOB OTPAXEHHUS U
MIPEJIOMJICHUS CBETA MPU PEIICHUU 3a]a4.
Onpenenenue CIEKTPAJIBHBIX TpaHUIL
YyBCTBUTEJIBHOCTH YEJIOBEUECKOTO TJ1a3a.

YMeHue cTpouTh U300paKeHUs! IPEAMETOB, J1aBacMbIe
JuH3aMH. Pacyer  paccTosiHUsT  OT  JIMH3BI  JO
n300paXkeHus: mpeameTa. PacueT ONTHYSCKOM CHIIBI
auH3bl. M3MepeHue (QOKyCHOTO pacCTOSHHS JUH3HI.
HcnblTanue Mojesiell MUKPOCKOIIa U TeJIECKOTa

BoaHoBbie cBolicTBAa
cBeTa

Hab6nronenue SIBJICHUS UHTEPPEPECHITNH
AJIIEKTPOMArHUTHBIX BOJH. HaOmoneHue sBieHHS
qudpakivy 3JIEKTPOMArHUTHBIX BOJH. HaOmroneHue
SBJICHUSI TOJIAPU3ALMKM  DJIEKTPOMArHUTHBIX  BOJIH.
N3mepenue MIMHBI CBETOBOW BOJIHBI [0 PE3yJbTaTaM
HaOmoneHus siiaeHus uHtepdepenunu. Habmonenue
sapieHuss audpakiuu cBera. HaOmioneHue sBieHUs




noJsipu3alvu U aucnepcuu ceta. [louck paznmuunii U
CXOJICTBA MEXIY NUPPAKIUOHHBIM U JTUCIIEPCUOHHBIM
CIIEKTPaMHU.

[IpuBeneHne nNpUMEPOB TMOABICHUS B NPUPOJE U
UCIIOJIb30BAaHUSI B TEXHHUKE SIBJICHUI WHTEpEepeHInH,
Ju(ppakuuy, TOJSAPU3ALMM W JHUCIEPCUU  CBETa.
[lepeunciieHne MeETOMOB IO3HAHUS, KOTOpPHIE UC-
M10JIb30BaHBI PU U3YUEHUU YKa3aHHBIX SIBICHUI

BoaHoBbIe cBOMCTBA
cBeTa

HaGnronenue SIBJICHUS uHTephepeHINN
AIIEKTPOMArHUTHBIX BOJNH. HaOmioneHue — sBieHuUs
TUGPAKIUN  AIEKTPOMArHUTHRIX BOJH. HaOmomenue
SBIICHUSI  TIOJIAPU3AIlUM  DJIEKTPOMATHUTHBIX ~ BOJIH.
N3mepenne NiauHBI CBETOBOI BOJIHBI MO PE3yJibTaTaMm
HaOmoneHus siBiaeHus: uHTepdepenuuu. Habmonenue
apienust audpakuud cBera. HaOmionenue siBiIeHUS
NOJISIpU3aIy U aucnepcuu ceeta. [louck pazmuunii u
CXOJICTBA MEXKIY NUPPAKIIMOHHBIM U JTUCTIEPCUOHHBIM
CTHIEKTPaAMH.

[IpuBenenrne mNpPUMEPOB TMOSBICHUS B TMPHUPOAE H
UCTIONIb30BaHUsl B TEXHUKE SIBICHUN WHTEpQEpeHInH,
mudpakuy, TOJSpU3alk M JUCIEPCHUU  CBETa.
[lepeuncnenne MeETOAOB TMO3HAHUS, KOTOpHIE UC-
M0JIb30BaHbI MPU U3yUYCHUH YKa3aHHBIX SIBJICHUN

Conep:xanue
o0yueHust

XapakTepucTuKa OCHOBHBIX BHUJOB JICATEIbHOCTH
CTYJIEHTOB (Ha YpOBHE Y4EOHBIX ACHCTBUN)

6. pJ1eMeHThI KBAHTOBOUM (DM3UKHU

KBanToBas onTuka

Habmronenue (hOTORNEKTPUUECKOTO ahdekra.
OObsicHenue  3akoHoB  (CroneroBa Ha  OCHOBE
KBAaHTOBBIX NPEACTaBICHUW. PacdeT MakcuManbHOU
KUHETUYECKOU SHEPIrUun AJIEKTPOHOB npu
dboToanekTpuueckoM dpdekTe.

Omnpenenenne paboOThl BBIXOJA AJIEKTPOHA MO TpapuKy
3aBUCUMOCTH MAKCHUMaJIbHOM KWHETUYECKOW SHEPruu
(OTOPNEKTPOHOB OT YAaCTOTHl cBeTa. M3mepenue
paboThl BBIXO/A AekTpoHa. [lepeuncienne nmpubGOpoB
YCTAaHOBKH, B  KOTOPBIX  TNpUMEHsAETCS  0e3-
WHEPITMOHHOCTH (hoTodPdeKTa.

OObsicHEHHE  KOPIYCKYJIIPHO-BOJIHOBOTO  JTyajn3Ma
CBOMCTB (oTOHOB. OOBACHEHHE POJU KBAHTOBOM
ONTHKU B Pa3BUTHH COBPEMEHHON (PU3UKHU

duzuka aroma

HaOmronenue mMHeHYaThIX CIIEKTPOB.

PacueTr 4acTOThI M IJIMHBI BOJHBI HCITYCKAEMOTO CBETa
Ipyd  Tepexoie aroMa BOAOpoAa W3  OIHOTO
CTAIlMOHAPHOTO coOCTOsiHUS B jApyroe. OObsIcHeHHE




IIPOUCXO0KJICHUS JIMHENYATOrO CIIEKTpa aTomMa BOJIOPO-
Ja W pPa3auuMs JIMHEWYaTbIX CIIEKTPOB Pa3JIMYHBIX
ra3os. lccnenoBanne TMHENYATOrO CIIEKTPA.
HccnenoBanue mnpuHOMNa padbOThl JOMUHECLIEHTHON
namnsl. HabOmtonenue u  0oObsSCHEHHME NpPUHLMIA
JNEeNCTBUS nasepa. [IpuBenenue MIPUMEPOB
UCIIOJB30BAaHUS Jla3epa B COBPEMEHHOM Hayke U
TEXHUKE.

Hcnons3oBanue MHTEepHETa 111 Toucka MHGOpMaUu
O MEepPCIEKTHBAX PUMEHEHHUS Jla3epa

duznka aToMHOIO

sapa

HaOmronenne TpekoB  anmbda-gacTUIl B KaMepe
Bunbcona. PeructpupoBanue sAEpHBIX H3IyYEHUH C
MOMOIIbI0 cueTyuka I enrepa.

Pacuer sHeprum CBsI3M aTOMHBIX SIAED.

OnpeneneHue 3apsiga ¥ MacCOBOrO 4MCia aTOMHOIO
saApa, BO3HUKAIOIIETO B PE3YJIbTATE PAAUOAKTHUBHOTO
pacriajzia. BeraucieHue 3HEPrumM, OCBOOOKIAOIICHCS
MIpY PaIMOAKTUBHOM pacnae.

Onpenenenue NpoayKTOB SACPHON PEAKIINH.
Breluncnenne  3Heprum, OCBOOOXKIAIOIICHCS  MpuU
ANepHbIX peakiusax. [loHuManuwe nOpeuMylmiecTB H
HEJIOCTATKOB MCIIOJb30BAHUS ATOMHOM DJHEPrud H
VOHHU3UPYIOIIUX U3JIYYCHUH B MPOMBIIUIEHHOCTH,
MEIULINHE.

N3noxkeHne CyTH SKOJOTHYECKUX MPOOJIeM, CBSI3aHHBIX
C  OHWOJIOTMYECKMM  JICCTBHUEM  pPaJIMOAKTHBHBIX
W3JTy4YEHU M. [IpoBenenue KJIacCU(UKAIIUH
AJIEMEHTAPHBIX  YacTHI[ MO0 WX  (U3NUYECKUM
XapaKTEepUCTUKaM (Macce, 3apsiay, BPEMEHHM >KU3HH,
CIUHY U T.1.).

IToHnMaHne EHHOCTEW HAYy4YHOTO IMO3HAHUSI MHUpa HE
BOOOIIIE JJIs YeJIOBEUECTBa B LIEJIOM, a JJISl KaXKJIOTO
oOyyaromierocss  JIMYHO,  I[ICHHOCTEH  OBJIAJICHUS
METOJIOM HAYYHOTO MO3HAHUS ISl JOCTUKEHUS yCIexa
B J1I0OOM BHJI€ TPAKTUYECKOM JESITEILHOCTH

. DBOJTIOLIAA BCEJIEHHOU

Crtpoenne
pa3BuUTHE
Bcenennou

H

HabGmonenue 3a 3Besnamu, JlyHoil M miaHeTamu B
Tesneckon. HabmoieHne CoTHEeUHbIX MSATEH C MOMOIIBIO
TEJIECKOIa U COJIHEYHOI'O DKpaHa.

Hcnonb3zoBanne NHTEepHeTa A4 MOMCKAa U300paxKeHui
KOCMUYECKHX OO0BEKTOB M HUH(popMmamuu 00 ux
ocoOeHHOCTIX OOCyXIeHHe BO3MOXKHBIX CIIEHAPUEB
sposroliu  Becenmennou. lMcnonws3oBanue IHHtepHera
JUIsl TIOMCKa COBPEMEHHON HMH(pOpMalMi O pa3BUTUU
Bcenennoit. Onenka wuHOpManmuu ¢ TMO3ULUM €€




CBOMCTB: AOCTOBCPHOCTH, O6T>CKTI/IBHOCTI/I, ITOJIHOTHEI,
AKTYAJIbHOCTH U T. IO.

YUYEBHO-METOJIMYECKOE U MATEPUAJILHO-
TEXHUYECKOE OBECIIEYEHUME ITPOTPAMMBI
YUYEBHOM JUCHUNIUHBI

«DOUIUKA»

OcBoeHue mnporpaMMmbl y4yeOHOM JUCUHUIUIMHBI «DU3MKa» Mpeanosgaraet
Hajguyue B Mpo(decCHOHAIBHON 00pa30oBaTeNbHONW OpraHu3alluy, peau3yrouien
o0Opa3oBaTeNbHyl0 MpPOTrpaMMy CpelHero ooOmero obpa3oBaHMs B Ipejenax
ocoerust OIIOII CIIO Ha 6a3e OCHOBHOro o00IIero oOpa3oBaHUs, Yy4e€OHOTO
KaOuHeTa, B KOTOPOM HMMEETCS BO3MOXKHOCTh OOECHEUUTh CBOOOIHBIN OCTYI B
HuTepHeT BO Bpemsl yueOHOro 3aHATHS U B MEPHUOJ BHE-y4EOHOU JesATENbHOCTU
o0yyJarommxcs.

B coctaB xabuneTta (pU3MKKM BXOJIUT JIaOOpaTOpHs C JIAOOPAHTCKOM KOMHATOM.
[Tomenienne kabuHeTa (GU3MKU TOJKHO yIOBIETBOPATH TpeOoBaHusM CaHUTapHO-
ANUEeMUOSIOTHYEeCKUX TipaBwil U HOpMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObIThH
OCHAIICHO TUIOBBIM O0OpPYJOBAHMEM, YKa3aHHBIM B HACTOSIIUX TPeOOBaHUSX, B
TOM YHCIIE€ CHEUUATM3UPOBAHHOW y4eOHOM MeOenbi0 M CpeACTBaMHU OOy4eHUs,
JOCTaTOYHBIMM  JIJIsl  BBIMOJHEHHsT TpPeOOBAaHMH K YPOBHIO MOJITOTOBKU
00y arOIIIXCS.

B kabunHere 10DKHO OBITh MYJBTUMEAUNHOE OOOpYAOBaHHE, MOCPEICTBOM
KOTOPOTO0 YYacCTHHKH O0pa30BaTeIbHOrO Ipolecca MOTyT MPOCMAaTpUBATh
BU3YaJIbHYIO0 HH(POpPMaLIUIO IO (PU3HKE, CO3AaBaTh MPE3EHTALIUU, BUI€OMATEPUAIbI
U T. I.

B cocraB yueOHO-METOAMYECKOTO U MaTEpPHAIbHO-TEXHUUECKOro oOecreueHus

porpaMMbl y4eOHOUM AUCITUTIIUHBI «Du3nKa, BXOIAT:

2 Tlucemo MuHHCTEpCcTBa 06pa3oBaHus U HaykKu PP ot 24.11.2011 Ne M/1-1552/03 «O6 ocHallleHUH 00111e06pa30BaTeAbHbIX YIPEXKIECHUN
y4eGHBIM U y4e6HO-Aa60paTOPHBEIM 000PYIOBAHHEM).



* MHOTO(pYHKIIMOHAIbHBIA KOMILIEKC MPENo aBaTes;

* HarjasAHbIC MOCOOUS (KOMIUICKTH YI€OHBIX TaOIuIl, TUTaKaThl: « DU3HYECKUE BEIH-
YuHbl U (PyHAMEHTaJbHbIE KOHCTaHThD», «MeXIyHapoaHasi CUCTEMa EIUHUIL
C», «llepuogmueckas cucrteMa xumuueckux anemeHToB JI. M. Menneneesay,
MOPTPETHI BHIJAIONIUXCS YUEHBIX-(DH3UKOB U aCTPOHOMOB);

* MHPOPMAIMOHHO-KOMMYHHKATHBHBIE CPE/ICTBA,

* JKpPAaHHO-3BYKOBBIE ITOCOOHS;

* KOMIUICKT 3JIEKTPOCHA0KEeHUS KaOnHeTa (PU3UKU;

* TEXHUYECKHE CpPE/ICTBA OOyUCHUS,

* JIEMOHCTpAIlMOHHOE 00O0pyAoBaHHe (0OIIEero Ha3HAYeHHs] U TEMaTUYECKUE
HaOOpBKI);

e nrabopaTopHoe 00opyaoBaHUe (00IIEro Ha3HAYCHUS U TEMAaTHYECKHUE Ha0OPhI);

* CTaTUYeCKHe, TMHAMUYECKUE, IEMOHCTPALIMOHHBIE U PA3/IaTOYHbIE MOJICIIH;

* BCIIOMOTaTeJIbHOE 000PY/I0BAHUE;

* KOMIUICKT TEXHWYECKOW JTOKYMEHTAllMM, B TOM YHCJIE IaclopTa Ha CpPEIcTBa
OOy4eHHMsI, HHCTPYKIIMU IO X UCIIOJIb30BAHUIO U TEXHUKE O€30MaCHOCTH;

e OubOIMOTEYHBIN (HOH/I.

B Oubnuoreunbiii GoHA BXOIAT YUYEOHUKH, YUEOHO-METOANYECKHE KOMILIEKThI
(VMK), o0ecneuuBaromue OCBOCHHUE YYEOHOM AUCHUIIIUHBI  «Du3nKay,
PEKOMEHIOBaHHBIC WM JOMYIICHHBIC I MCIOJIB30BaHMs B MPO(EeCCHOHATBHBIX
o0Opa30oBaTeIbHBIX OPTaHU3AIUAX, PEATU3YIONNX O00pa30BaTEILHYIO IMPOTpaMMy
cpeadero obmero oOpaszoBanuss B mpeaenax ocBoeHus OIIOII CIIO na 6ase
OCHOBHOTO 00111eT0 00pa30BaHUs.

bubnuoreunsiit (oHI MOXKET OBITH JOTOJHEH (PU3MUECKUMHU SHIMKIOTEIUSIMH,
aTJiacam, CJIOBApsSIMH U XpecToMaTuel mo (u3uKe, CIpaBOYHUKAMH 10 (PUBHKE U
TEXHUKE, HAyYHOM U HAy4YHO-IIOIIYJSPHOU JIUTEPATYPOU €CTECTBEHHO-HAYYHOI'O
CoJIep KaHMSI.

B mporuiecce ocBoeHwmsI mporpaMMbl y9eOHON TUCHUTITUHBI «DH3UKa» CTYJIEHTHI
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¢usnke, UMEIOUIUMCS B CBOOOJHOM JOCTyNe B ceTH VHTepHET (3JIeKTPOHHBIM

KHUTaM, IpaKTUKyMaM, Tectam, matepuanam EI'D u ap.).

PEKOMEHAYEMAS JIMTEPATYPA
st cTyeHToB

HmutpueBa B. ®©. dusuka ansa npodeccuit U CHeMaIbHOCTEH TEXHUYECKOTO
npoduis: ydeOHUK 111 00pa3oBaTeIbHBIX YUpEeKAeHUHN cpel. mpod. oOpa3oBaHusl.
— M., 2014.

JmutpueBa B. @. ®usuka qis npodeccuid U CnelualbHOCTEH TEXHUYECKOTO
npoduas. COopHUK 3amay: ydeO. mocobue s 00pa30oBaTENbHBIX YUpPEKICHUN
cpen. npod. oopazoBanus. — M.,

2014.

Hmutpuesa B. ®@., Bacunbse JI. U. ®uszuka q1s npodeccuit U crienuaibHOCTEN
TexHu4yeckoro mnpoduis. KoHTpoiabHble MaTepuasbl: y4ded. mocoous s
yupexaeHuil cpen. npod. odpazosanus / B. @. Imutpuena, JI. . Bacuibe. —
M., 2014.

JmutpueBa B. @. ®Ousuka st npodeccuii U CeMaTbHOCTEH TEXHHYECKOTO
npoduiis. JlabopaTopHbId MPaKTHKyM: y4eO. MOcoOHs sl YUPEXKIACHHM Cpel.
npod. oopazosanus / B. @. Imutpuena, A. B. Kopxkyes, O. B. Myprazuna. — M.,
2015.

JmutpueBa B. @. ®usuka nis npodeccuili U cielMalbHOCTER TEXHUYECKOTO
npouiis:  SJIEKTPOHHBIM  y4ye0.-MEeTO[. KOMIUIEKC [JIsi  00pa3oBaTelbHBIX
yapexaeHuit cpesl. mpod. oopazoBanus. — M.,

2014,

JmutpueBa B. @. ®Ousuka mis npodeccuid U CrenuaaIbHOCTEH TEXHUYECKOTO
npouis: JJIEKTPOHHOE Yy4yeOHOe u3JaHue (MHTEPAaKTHUBHOE JJIEKTPOHHOE
MPUJIOKEHUE) JJIsi 00pa3oBaTeIbHBIX yUpexkIeHU cpei. npod. oOpa3oBaHuUs. —
M., 2014.

KacbsnoB B.A. MnnmtoctpupoBanHbIil atiac no gusuke: 10 kmacc.— M., 2010.



KacpsnoB B.A. UnmtoctpupoBanusiit atnac no ¢usuke: 11 xkmace. — M., 2010.

Tpodumona T. U., dupcos A. B. dusuka. CnpaBounuk. — M., 2010.

st npenogaBaresien

Koncrurymust Poccuiickoit @epepanuu (mpuHATa BCEHAPOIHBIM TOJI0COBAHUEM
12.12.1993) (c y4eTOM MONPABOK, BHECEHHBIX benepanbHBIMU
KOHCTUTYUMOHHBIMU 3akoHamMu P® o nompaBkax k Koucrurymuu P® ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. —
Cr. 445.

®denepanbubiil 3ak0H 0T 29.12. 2012 Ne 273-D3 (B pen. ot 04.06.2014 No 145-
®3) «O06 obpazoBanuu B Poccuiickoit @eaepanum».

[Ipukaz MunuctepctBa oOpazoBanus u Hayku PO «OO0 yTBepkaCHUH
(denepanbHOrO TrOCYAAPCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApPTa CPEJHETO
(mosiHOTO) OOMIEro oOpazoBaHus» (3apeructpupoaH B Muntocte PO 07.06.2012
Ne 24480).

[Ipukaz MunoOpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3meHennit B Ilpukaz MuHnucrtepcTtBa oOpa3oBaHus W Hayku Poccuiickoit
Odeneparun ot 17.05.2012 Ne 413 "OO6 yrBepxacHuUU deaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPeAHEro (MOJHOIro) OOIIEeTro
oOpa3oBaHus"».

[Tucemo J[lemaprameHTa TOCYAapCTBEHHOW TMOJUTHUKU B cQepe MOATrOTOBKU
pabounx kaapoB u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHau Mo OpraHU3allid MOJYYEHUS CPEIHEro oOIero oOpa3oBaHUS B
npezaesiax OCBOCHHUSI 00pa3oBaTENIbHBIX MPOTrpaMM CpeaHEro NpodeccuoHaIbLHOrO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMSI C YYETOM TpPeOOBaHMIA
dbenepalbHBIX TOCYIapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB U MOJy4aeMOM
npodecCur WK CEIUaIbHOCTH CPEAHEro MPOo(HEeCCHOHATBLHOTO 00pa30BaAHUS.

®enepanbbiii 3akoH 0T 10.01.2002 No 7-03 «O6 oxpaHe OKPYKAIOIIECH CPEIbD»
(B pen. ot 25.06.2012, c u3m. ot 05.03.2013) // C3 PD.- 2002. - Ne 2. - Cr. 133.



Hmutpuesa B. @., Bacunbses JI. Y. ®usuka ansa npodeccuil u cneunaibHOCTER

TEXHUYECKOT0 NpOQMIIsA: METOJUYECKUE PEKOMEHJIAIMU: MeToxA. mocobue. - M.,

2010.
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