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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢u3uke Ha YpOBHE cpelHero odiiero odpa3zoBaHus pazpaboraHa
HAa OCHOBE TMOJOXEHUH U TpeOoBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOI
oOpasoBarenbHON mporpammsl, npeactraBieHHbix B @I'OC COO, a Takxke ¢ yu€Ttom
denepanpHOil paboueid mporpamMmbl BocnuTaHus ¥ KoHIenmuu mpenogaBaHus
yuebHoro mnpeamera «@Pusuka» B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
®Denepaly, pean3yonuX OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMBI.

[Iporpamma 1o ¢usuke ompeaenser 00s3aTeIbHOE MPEAMETHOE COJACp)KaHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh HM3YyUEHUS TEM U pPas3zeiioB
yueOHOro mpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JTOTUKU
yueOHOro IMpoliecca, BO3PACTHBIX OCOOEHHOCTeH oOydaromuxcs. [Iporpamma 1o
¢usuke Aa€T NpeACTaBlIEHUE O LEIX, COACpPKAHMM, OOIIeH cTpaTerud OOydeHus,
BOCIIUTAHMS M PA3BUTHUSL OOYYAIOUINXCS CPEACTBAMHU YUIeOHOTO mpeamera «Dusnkay Ha
yray0nE€HHOM ypOBHE.

Nzydenue kypca Gu3NKU yriyOI€HHOTO YpOBHS MO3BOJISET peain30BaTh 3a1a4l
pohecCuOHANBHON OpUEHTAllMU, HAPaBICHO Ha CO3JaHME YCJIOBUMN Ul MPOSIBICHUS
CBOMX MHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH KaXXJIbIM O6y‘~IaIOHH/IMC$I,
KOTOphIE  HEOOXOIAMMBI  JJIsl  MPOJOJDKEHHS  00pa3oBaHUST B OpraHU3alUAX
npodeccuoHanbHOTO  00pa3oBaHUSl 1O  Pa3IMYHBIM  (DU3UKO-TEXHUYECKHM U
HHXXCHCPHBIM CIICHUATIBHOCTAM.

B nporpamme no ¢usuke ompenensroTcsl MIaHUPYeMbl€ pe3ysIbTaThl OCBOCHUS
Kypca (U3MKH Ha YpOBHE cpelHero ooOmero o0pa3oBaHUSA: JIMYHOCTHBIE,
METanpeIMETHBIE, IIPEIMETHBIE (Ha  yrnyOn€HHOM  YpOBHE). Hayuno-
METOJIOJIOTUYECKOM  OCHOBOM il  pa3pabOTKH TpeOOBaHUN K  JIMYHOCTHBIM,
MeTanpeMETHBIM U MPEAMETHBIM pe3yibTaTaM 00y4aroIIXCsl, OCBOMBIIUX IPOrpaMmMy
no ¢u3NKe Ha ypPOBHE CpEAHEr0o oO0Iero ooOpa3oBaHUs Ha YriayOJIEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/I€ATEIbHOCTHBIN MTOAXOI.

[Tporpamma 1o ¢pu3nKe BKIOYAET:

IUTAHUPYEMbIE Pe3yNbTaThl OCBOCHUS Kypca (GU3UKHU Ha YriayOinEHHOM ypOBHE, B
TOM YHUCJIC NPCAMETHBIC PE3YJIbTATEI 110 Ir'OJaM 06y‘IeHI/I$I;

coJiepkaHue yueOHoro npeamera «Pu3nKkay mo rogaM o0ydeHus.

[Iporpamma mo ¢u3uke uUMeeT TMPUMEPHBIH XapakTep M MOXeT ObITh
HCII0JIb30BaHa YYUTCIAMHA (1)I/I3I/IKI/I JJIA COCTAaBJICHUA CBOUX pa6oq1/1x ImporpamMm.

[Iporpamma 1no (u3MKe HEe CKOBBIBAET TBOPYECKYIO WHMUIIMATUBY YUHUTENEH U
IIPEIOCTABIIAET BO3MOKHOCTH ISl PEeaIN3alui Pa3InYHbIX METOJNYECKUX MOJIXOJ0B K
OpenojiaBaHuio  (U3MKK Ha YIIayONE€HHOM YpOBHE TIpU YCIOBHM COXpaHEHHUs
00s3aTeNbHOM YacTH CO/Iep KaHUs Kypca.

®u3rka Kak Hayka o0 Haubosee oOUIMX 3aKOHAX MPHUPOAbI, BHICTYIAs B KaUeCTBE
y4eOHOro TpeaMeTa B IIKOJIE, BHOCHT CYILECTBEHHBIM BKJIAJ B CHUCTEMYy 3HaHHUU 00
okpyxkatomieM wmupe. LKonbHbBI Kypc (U3MKH — CHUCTEeMOOOpasyroImuit JUIs



€CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, OCKOJIBKY (PU3NYECKHUE 3aKOHBI JIEXKAT B
OCHOBE TPOIECCOB M SBJICHUW, H3YYaeMbIX XUMHEH, OuoJoruen, (U3NIECKOM
reorpadueid u acrpoHomueil. Vcnonb3oBaHue ¥ aKTUBHOE MpPUMEHEHHE (PU3HUUECKUX
3HaHUH OMNpeNeNnuIo XapakTep W OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B
cdepe dHEpPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOTYyYSHHUsS HOBBIX MaTEpHAIIOB C
3aJJaHHBIMU cBOMcTBaMu. M3ydeHnne pu3MKku BHOCUT OCHOBHOM BKJIaJa B (hOPMUPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyyaromerocsi, B (OpMHUPOBaHHE YMEHHI
MPUMEHSTh HAyYHBIH METO/I TO3HAHUS TIPY BHITIOJTHECHUH UMHU YYEOHBIX UCCIICIOBAHUH.

B ocHOBy Kypca ¢u3uMKu Ha ypoBHE cpeaHero odmiero oOpa3oBaHUS MOJI0XKEH
pSI UACH, KOTOPbIE MOXKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 TOCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW Kypc SBISIETCS JOTHYECKH
3aBEepIIEHHBIM, OH COAEPKHUT MaTepual M3 BCEX paslenoB (PHU3UKU, BKIIOUAET Kak
BOTIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOW (hHU3UKH.

Hoes czenepanuszayuu. B CcOOTBETCTBMM C HEW Marepual Kypca (QHU3UKU
00BbeIMHEH BOKpYT (pusmueckux teopuid. Bemymum B kypce siBnsieTcs: (GOpMUpPOBaHHE
MPEJICTABICHUI O CTPYKTYPHBIX YPOBHSAX MAaT€pPUU, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanusanus mpearoyiaracT MCIOIb30BaHUE
TYMaHUTapPHOTO MOTCHIMAIA (U3HIECKON HAyKH, OCMBICIICHUE CBS3H PAa3BUTHS (DH3UKU
C pa3BUTHEM OOIIECTBA, a TakXKe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH H
9KOJIOTMYECKUMHU MTPOOIeMaMHU.

Hoea npuxnaonoit nanpaenennocmu. Kypc ¢(usuku yriyOi€HHOTO YpOBHS
MpEAnojaraeT 3HAKOMCTBO C IIMPOKHUM KPYroM TEXHUYECKUX M TEXHOJIOTHYECKUX
MPUIOKEHUH HM3YYEHHBIX TEOpHi W 3aKOHOB. [Ipu 3TOM paccmaTpuBarOTCs Ha YpOBHE
OOIINX MPEe/ICTABICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, M TEXHOJIOTHH.

Hoea rkonozuzayuu peanusyercs TOCPEACTBOM  BBEJIEHUS  DJIEMEHTOB
COJIep’KaHusl, MOCBAIIEHHBIX SKOJIOTMYECKMM IpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE
CBS3aHBl C pA3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXAeHHUS MpoOiIeM
paIoOHAIBHOTO MTPUPOIOTIOIB30BaHUS M KOJIOTHYECKON O€30MacCHOCTH.

OcBoeHue cojaepKaHus MPOrpaMMbl MO (PHU3UKE JOJKHO OBITH MOCTPOEHO Ha
NPUHILIMIIAX CHCTEMHO-JIEATENIbHOCTHOrO monaxona. [lnsg ¢usuku peanmmsanus 3THX
MPUHIIMIIOB 0a3upyeTcsl Ha HCIOJIb30BAaHUM CAMOCTOSITETBHOTO JKCIEpUMEHTa Kak
MOCTOSIHHO JIEHCTBYIOIIETO (akTopa yueOHoro npouecca. s yrinyoaéHHOro ypoBHs —
3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHMUECKOTO OSKCIIEPUMEHTa, BKJIIOYAIOIIETO
(bpoHTaNbHbIE YYEHHUUECKHE OMBITHI MPU U3YYEHUU HOBOTO MaTepHala, JlabopaTopHbIe
paboTel U paboThl TMpakTukyma. [Ipu 3TOM BO3MOXHBI JBa CHocoOa peanu3auu
bu3nYecKoro MpakTuKyma. B mepBom ciiydae mpakTUKyM IPOBOAUTCS THO0 B KoHIe 10
u 11 knaccoB, 10O MoOcCie MEPBOro W BTOPOTO TMOJYTOANN B KaXJIOM U3 ITHUX KJIACCOB.
Bropoii cioco6 — 310 nHTerpanus padboT MpakTHKyMa B CUCTEMY JIAOOPATOPHBIX padoT,
KOTOpBIE TIPOBOASTCS B Tpollecce u3ydeHus pazaena (temsl). [Ipu aTom mox pabotamu
MpPaKTUKyMa MOHUMAETCS CaMOCTOATENbHOE MCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a O€3 MOIIaroBOi WHCTPYKITHH.



B nporpamme no ¢usmke cucremMa y4eHHUECKOTO HKCIEPUMEHTA, Ja00paTOPHBIX
paboT M MpakTUKyMa MpeJCTaBlIeHAa €IUHBIM INepeuHeM. BbiOop TemaTuku I 3TUX
BUJIOB  YYEHHYECKUX  MPAKTUYECKHMX pabOT  OCYIIECTBISETCS  yYaCTHHUKAMU
00pa30BaTeNLHOTO MPOLIECca UCXOs U3 0COOEHHOCTEH MOYpOUYHOTO IIAHMPOBAHUS U
ocHameHus kabunera gusuku. [Ipu 3TOM oOecrieunBaeTCsi OBIAICHUE 00YIAFOIITMMHUCS
YMEHHSIMH IIPOBOJAUTD MPsIMbIE M KOCBEHHBIE U3MEPEHUS, UCCIIEeI0BAaHUS 3aBUCUMOCTEM
bu3nYeCKUX BEIMYMH U TOCTAHOBKY OMBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbioe BHUMaHuE yAENSIeTCS PEHICHUIO PACUETHBIX M KAYECTBEHHBIX 3aj1ad.
[Ipu 3TOM 1711 pacU€THBIX 3aJ1a4 NPUOPUTETOM SIBJISIFOTCS 3aJa4d C SBHO 3aJaHHOM U
HESBHO 3aJIaHHOW (DM3MUYECKON MOJENbI0, TMO3BOJSIONINE MPUMCHITh W3YYCHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszjena Kypca, TaK M HHTErpupys
NpPUMEHEHHUE 3HAHWHM U3 pa3HbIX pa3fenoB. i KayeCTBEHHBIX 3ajad MPUOPUTETOM
SIBIITIOTCS 3aJIlaHUsI Ha 0OBSICHEHHUE/TIpeICKa3aHue MPOTEeKaHus (DU3MYCCKUX SIBJICHUN U
MIPOIIECCOB B OKPYXKAIOIICH JKU3HU, TpeOyromue BbIOOpa (Qu3WdecKol MOACTH IS
CUTYallUU PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu GI'OC COO k marepuanibHO-TEXHUYECKOMY
obecrnieueHnI0 y4eOHOTO Tporiecca Kype (GU3uMKH yriayOJIEHHOTO ypOBHS Ha YPOBHE
cpeaHero oOmero oOpa3oBaHUS JOJDKEH M3Y4aThCsi B YCIOBUSX IPEAMETHOTO
kabunera. B kabuHeTe Gu3MKM JODKHO OBITH HeEOOXoauMoe JabopaTopHOE
o0opy/soBaHUE JUIs BBINOJHEHUS YKa3aHHBIX B MpOrpaMMe 1Mo (pu3MKe yueHHYEeCKUX
OTIBITOB, JIAOOPATOPHBIX PabOT M PadOT MPAaKTUKyMa, a TaKXkKe JIEMOHCTPAIlMOHHOE
obopyoBaHue.

JlemoHcTpanoHHOE 00opyaoBaHue (OPMUPYETCS B COOTBETCTBHH C IPUHIIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U OOECHeYrBaeT TOCTAHOBKY IE€PEUYHUCICHHBIX B
nporpamMme Mo (U3MKe KITIOUEBBIX JAEMOHCTPALMM JJIsi HMCCIIEIOBAHUS HM3y4aeMbIX
SIBJICHUH U MPOIECCOB, SMIIUPUUYECKUX U (QYHIAMEHTAIbHBIX 3aKOHOB, X TEXHHUYECKHX
IIPUMEHEHUN.

JlabopatopHoe o0OOpymOBaHUE M YUYEHHYECKUX TMPAKTUYECKUX padboT
dbopMupyeTcsl B BUIE TEMAaTUYECKUX KOMILJIEKTOB M 00ECIICUMBAETCSI B PACUETE OJHOTO
KOMIUIEKTa Ha JABYyX oOyyaroummxcsa. TemMaTH4ecKue KOMIUIEKThI J1abopaTOpHOTO
o0opy/soBaHUsl JOJDKHBI  OBITh TMOCTPOEHBI HA KOMIUIEKCHOM  HCIIOJb30BaHHUH
AQHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM
B BU/JIE IU(PPOBBIX JTaOOpaTOPHUHL.

OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

dbopMUpOBaHUE MHTEpeca M CTpEeMJICHHUS OOydYaromUXcsl K HAYYHOMY H3YyUEHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX M TBOPUECKUX CTIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHWH O HAYYHOM METOJIe TO3HaHUus W (popMuUpoBaHHE
HCCJIEI0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTara HM3y4YeHHUs OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTATbHBIX 3aKOHOB (PM3UKH;



dopmupoBaHUEe yMEHUI OOBSICHATH SBJICHUSA C HCHOJIB30BAHHEM (U3NUECKUX
3HAHUI U HaAY4HBIX JI0Ka3aTeNIbCTB;

dopMHpoBaHHE NpPEACTABICHUNH O posid (U3MKKA JUId  pa3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI;

pa3BUTHE MPEJCTABICHUNH O BO3MOXKHBIX cepax Oymaymiei mpodeccnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (PU3MKOM, OArOTOBKA K JaJIbHEHIIeMy 00yYEHHIO B 3TOM
HalpaBJICHUU.

JocTmwkeHnne 3TUX Ieneil oOecreynBaeTcsi pelieHHeM CIeAYIOIUX 3a7ad B
mporecce u3y4eHus Kypca GU3NKH Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus:

npuoOpeTeHne CHCTeMbl 3HaHUKH 00 OOmUX (QHU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, BKIOYas MEXaHWUKY, MOJEKYJISIPHYIO (DU3HKY, 3JIEKTPOAMHAMUKY,
KBAaHTOBYIO (DM3UKY U 3JIEMEHThI aCTPOPU3UKHY;

¢dopMHupOBaHWE YMEHHUH NPHUMEHSATh TEOPETUYECKHE 3HAHHUA IS OOBSICHEHUS
¢u3nvecKkux SBICHUH B TNPHUPONE W JUIS TPUHATHA TPAKTHUECKUX pEIICHUH B
IIOBCEHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB pEIICHUs pa3IM4HbIX 3a7ay C SIBHO 3aJlaHHON (u3nuyeckon
MOJIEIBIO, 33/1a4, ITO/IPa3yMEBAIOIINX CAMOCTOSITETIbHOE CO3/IaHNe (PU3UUIECKON MOIEIH,
a/ICKBaTHOM yCJIOBUSIM 3aJ[au¥, B TOM YHCIIE 33J]ad MH)KEHEPHOTO XapaKTepa,

NOHUMaHHE (PU3MUECKUX OCHOB U NMPHUHLUIIOB JAECHCTBHS TEXHUUECKUX YCTPOUCTB
U TEXHOJIOI'MYECKHX MPOLIECCOB, UX BIMSHUSA Ha OKPYKAIOLIYIO CPEAY;

OBIIQJICHUE METOJAaMH CAMOCTOSITEIbHOTO ITUIAHUPOBAaHHUS U MPOBEACHUS
(GU3NIECKUX HKCIEPUMEHTOB, aHAN3a W MHTEPIPETaluy WHPOPMAIIUHU, OTpPEICTICHHUS
JIOCTOBEPHOCTH MOJYYEHHOTO pe3ysbTara;

CO3/laHME YCIIOBMM JUIsI pa3BUTUS yMEHHUH INPOEKTHO-MCCIIEN0BATENIbCKOM,
TBOPYECKOM AEATEIbHOCTH;

pa3BuTHe mHTEpeca K chepaM MpoPecCHOHATBHONU NEATeTbHOCTH, CBS3aHHOU C
(bU3UKO.

B cootBerctBuu ¢ TpedoanusMu @I'OC COO yrnyOnéHHBINH ypOBEHb U3YUYEHUS
yaeOHoro npenMera «PU3uKa» Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHusl BRIOUPAETCS
00yJaromuMucs, TUIAHUPYIOIUME TPOJOJDKEHHE 00pa3oBaHUs MO CHEIHAIBHOCTSIM
(U3UKO-TEXHUYECKOT 0 MpoduIIs.

Ha wn3ydenue ¢usuxu (yriyOiaE€HHBIM ypOBEHb) Ha YpPOBHE CpEIHEro o0ILero
oOpa3zoBanus orBogutcs 340 yacos: B 10 kimacce — 170 yacoB (5 yacoB B Heneno), B 11
kiacce — 170 gacoB (5 yacoB B HECIIO).

[lpennaraemelii B mporpamMmme 1o (U3MKE IMepedeHb JabopaTOpHBIX U
OPaKTUYECKUX pPabOT SABISIETCS PEKOMEHJIOBaHHBIM, YUYUTENb JIeNlaeT  BBIOOD
NPOBEICHUST JIADOPATOPHBIX pabOT ¥ ONBITOB C YYETOM HWHAMBHIYaTbHBIX
0COOEHHOCTEHN 00yJaromuXcs.



COJAEPKAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. Hayunblii MeTo MO3HAHMS NPUPOABI.

Ousuka — QyHIamMeHTanbHas Hayka o mpupoae. HaydHbelil MeTon mo3HaHusd U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBIICHUM.

OKCHepuMEHT M Teopus B Ipolecce Mo3HaHUs npuponbl. Habmionenue u
HKCIIEPUMEHT B (PU3UKE.

CrocoObl  m3MepeHus (PU3NYECKUMX BEIWYWH (aHAJIOroBble W HU(POBHIE
M3MEpUTENIbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CHCTEMBI).

[TorpemnoctT  u3MepeHudd  pusmueckux  BedMuWH  (aOcCoNrOTHasT U
OTHOCHTEIIbHAS ).

MonenupoBanue (QHU3UYECKUX SIBICHUH M TPOLECCOB (MaTrepHajbHas TOYKa,
abCoNMIOTHO TBEPAOE TeENO, HeanbHasl JKUIKOCTh, UJICATbHBINA Ta3, TOYCUHBIH 3apsn).
['unoresa. ®usnyeckuii 3aK0H, FPaHULBI €70 MPUMEHUMOCTU. PU3nuecKas Teopus.

Ponb u mecto pusuku B popMUPOBaHUU COBPEMEHHON HAYYHON KapTHUHBI MUPA,
B [IPAKTUYECKOM JEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

W3mepenne cuibl TOKa U HANPSKEHUS B LIETH IMOCTOSHHOIO TOKa IMPHU MOMOILIU
AQHAJIOTOBBIX U IU(POBHIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCTBO ¢ HMPpoBoil naboparopueit mno ¢usuke. [Ipumepsl uzMepeHUs
(bu3NYECKUX BEJIMYMH IIPH MOMOIIM KOMIBIOTEPHBIX JaTYUKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe JBUkeHHE. OTHOCHUTENBHOCTh MEXAHHMYECKOIO JIBHIKEHUS.
Cucrema orcuéra.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Paguyc-BekTop MaTepuaabHOW TOYKM, €ro NPOEKIMM HAa OCH CHCTEMBbI
KoopauHar. TpaekTopus.

[lepemenienue, CKOpOCTh (CpEmHSIsI CKOPOCTh, MTHOBEHHash CKOPOCTh) |
YCKOPEHHE MAaTepUalbHOW TOYKHM, HMX IPOEKIUHM HA OCH CHUCTEMBI KOOpPIMHAT.
CrnosxeHune nepeMenieHni U CI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSMOJUHEMHOE JIBUKEHHE. 3aBUCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS M IyTH MaTepualbHOM TOYKH OT BPEMEHH U HUX
rpauKy.

CBoOonmHOe maneHue. YCKOpeHHe CBOOOTHOTO TmTajaeHus. J[IBuxkeHuwe Tena,
OpOILIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOpPJIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BpEMEHH U UX TpapuKu.

KpuBonnneiinoe nBuxkeHue. [[BUKEHHE MaTepHAIbHOM TOYKH IO OKPYXKHOCTH.
VYrnoBas u nuHeiHas ckopocTh. [lepros u yactora obparienus. LleHTpocTpemurensHoe



(HOpMalIbHOE), KacaTelbHOE (TaHM€HUUAIbHOE) U IOJHOE YCKOPEHHME MaTepuaibHON
TOYKHU.

TexHu4eckue yCTpouCTBAa U TEXHOJOTUYECKHE TIPOLECCHI: CIUOMETP, IBHKECHUE
CHaps0B, LIETIHBIE, IECTepEHYATHIC U peMEHHBIE MTepeJaul, CKOPOCTHbIEC TH(THI.

Hemoncmpayuu.

Mopenb cucTteMbl OTCYETA, WIUIFOCTPALMS KUHEMAaTHYECKUX XapaKTePUCTUK
JBUKEHUSL.

Crioco0bI HccieJOBaHuUS IBUKCHHM.

Wnmroctpanys npeaeabHoro nepexoaa U N3MepeHe MTHOBEHHONH CKOPOCTH.

[IpeoOpazoBanue IBUKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habmionenue naBukeHHs Tena, OpOIIEHHOTO MOJX YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpasnenne ckopocTH npu ABUKEHUU O OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTel, TPACKTOPUA, CKOPOCTEHN JIBHKEHHSI OJJHOTO M TOTO K€ Tesa B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHne HEpaBHOMEPHOrO [BHIKEHUSI C LEIbIO ONpPENETCHUS MIHOBEHHOU
CKOPOCTH.

W3mepeHune ycKopeHHs NMpU NPSIMOIMHEHHOM PaBHOYCKOPEHHOM JBUKEHHUH 10
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHM MYTH OT BPEMEHUM IPU  PABHOYCKOPEHHOM
JBUKEHUH.

W3mepeHne yckopeHusi CBOOOJHOTO MajeHUs (PEKOMEHIO0BAHO HCIOJIb30BaHUE
unudpoBoit 1abopatopun).

N3yueHue ABMKEHUS Teja, OpOLIEHHOro ropu3oHTanbHo. [IpoBepka rumoress! o
NpsIMOM TIPOMOPILIMOHATIEHOM 3aBUCUMOCTH MEXAY JAlIbHOCTHIO MOJIETA U HAYAIbHOMN
CKOPOCTBIO TEJA.

W3ydyeHue [BWXKEHHUS Tejla 10 OKPYKHOCTH C IIOCTOSHHOM MO0 MOIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOIa OOpaIIeHHs] KOHUYECKOTO MasiTHUKA OT €ro
IapaMeTpOB.

Tema 2. /lunamuxa.

IlepBbrii 3axkon Herotona. MHepuuanbHbele cucreMmsl otTcu€ra. [IpuHnmn
oTHocuTenbHOCTH [amunes. HeunepuumanbHele cucTteMbl OTcuéTa (OIpeeseHue,
MPUMEPBHI).

Macca Tena. Cuna. [IpuHIun cynepno3suuuu cui.

Bropoii 3akon HeroTOHA 111 MaTepranbHONM TOUKH.

Tperuii 3akoH HproTOHA I MaTepUanbHbIX TOYEK.



3aKOH BCEMHPHOTO TATOTCHHS. DKBHBAJICHTHOCTh IPABUTAIIMOHHONW W WHEPTHOMN
MAacCBhl.

Cuna tspxkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJCHHSI OT BBICOTHI HAJ
MOBEPXHOCTHIO IJIAHETHI M OT TeorpaguuecKoi MUpOTHl. J[BHKeHHe HEOECHBIX Tell U
ux cryTHUKOB. 3akoHbl Keriepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, 1BHXyIErocsi ¢ yCKOpEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBXKEHUS U CHJIa TPEHUS MOKOS.
Koadduiment tpenus. Cuna CONPOTUBICHUS NP JIBIKEHUU Tella B KUIAKOCTU WIH
rase, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JBUKEHMUSL.

Hasnenue. I'unpocraruueckoe nasiuenue. Cuna Apxumena.

TexHuueckue yCTpOHWCTBA U TEXHOJOTMYECKHME MPOLECCHl: MOAIIUIMHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGmronenne ABWKCHHS TEN B MHEPIUAIBHBIX W HEHHEPIMATBHBIX CHCTEMax
OTCYETA.

[TpyHIIUIT OTHOCUTEIBHOCTH.

Kauenne naByX UWIMHAPOB WIM IIAPOB pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHUEM OTHOCHUTEIbHO HEMHEPLIUATIbHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJCHCTBYIOIIECH MPUIOKEHHBIX K TENy CHII C MPOU3BEICHUEM
MAacchl TeJIa Ha €r0 YCKOPEHHUE B MHEPLHUATIbHONW CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOIECUCTBUS TEl.

N3MmepeHne mace 1o B3auMOJICUCTBUIO.

HesecoMocTs.

Bec Tena nmpu yckopeHHOM MoAbEME U Ma/ICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKCHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

H3mepeHne paBHONEHCTBYIOIIEH CHJI TPU JBMKEHMHM OpycKa MO HAKIOHHOM
MJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHUMOCTH BPEMEHM JIBJKEHUS Opycka I0
HAKJIOHHOH IJIOCKOCTHU Ha 33JJaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B TPYKHHE U
PE3MHOBOM 00pasIie, OT uX nedopmauu.

V3y4yeHne ABWKCHHS CHUCTEMBI TEJ, CBS3aHHBIX HHTHIO, IMEPEKUHYTOW uepe3
NETKuii OJI0K.

Wzmepenne koddduimenta TpeHUs MO BETUYMHE YIIOBOTO KOd(pHUIIMEHTA
3aBUCUMOCTH Frp(N).

HccnenoBanue ABMXKEHHUsSI Opycka IO HAKJIOHHOW IUIOCKOCTH C TMEPEMEHHBIM
K03 PHUIIUEHTOM TPEeHHUS.

W3ydeHue ABUKEHUS TPy3a HA BALY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.



AOcomotHo TBEpHoe Teno. lloctymarensHoe U BpamiatesibHOE JIBUKCHUE
TBEPAOro Tesna. MOMEHT CHIIbI OTHOCHTEIBHO OCH BpaieHus. [lnedo cuibl. Cinoxxenue
CHWJI, IPWIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3InIHOe pABHOBECHE.

TexHHUYeCKHe yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLIECCHI:  KPOHILUTEHH,
CTPOUTEIIBHBIN KpaH, peléTyaThle KOHCTPYKLUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue ycll0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOIIETO IJIOMIA(b ONIOPHI.

Tema 4. 3akonvl COXpanHeHUun 6 MEXAHUKE.

Hmnynpc MaTepualbHOM TOYKHM, CHUCTEMbl MaTepHalbHBIX Todek. LleHTp Macc
CHUCTEMBI MaTEPUAIIBHBIX TOYEK. TeopeMa 0 ABMKEHUU LIEHTpa Macc.

VMITynbC CHIIBI M1 U3MEHEHHUE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

MomMeHT wuMmysnbCca MaTepuanbHOM TOUYKHM. IIpencraBiieHHe O COXpaHEHUH
MOMEHTa UMITYJIbCa B LIEHTPAJIbHBIX MOJISAX.

PaGota cuibpl Ha MaJoM W Ha KOHEYHOM IepeMmelrieHuu. I'paduueckoe
npejcTaBiIeHne paboThl CHIIBL.

MontHOCTh CHIIBI.

Kunernyeckass sHeprus MarepuanbHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW YHEPTUU MATEPUAIBHON TOUKH.

[ToreHnnanpHble M HEMOTEHUUANbHblE Ccwibl. [loTeHnmanpHas HSHEprus.
[ToreHuuanbHast SHeprust ynpyro JaedopMHUpPOBaHHOM npyXuHbI. IlloTeHnumanbHas
DHEPIHUs Tella B OJHOPOJHOM IPaBUTALIMOHHOM moiie. [loTeHnnanpHas dHeprus Tena B
IPaBUTALIMOHHOM I10JI€ OJTHOPOJIHOIO I1apa (BHYTpH U BHE mapa). Bropas kocmuueckas
CKOpOCTb. TpeThs KOCMUYECKAst CKOPOCTD.

CBs3p pabOThl HEMOTEHIHUAIbHBIX CHJI C U3MEHEHHEM MEXaHMUYECKON SHEepruu
CHUCTEMBI TeJl. 3AKOH COXPaHEHUsI MEXaHUYECKON SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu g HUIeanbHOM KHMIKOCTH Kak CIEJICTBHUE 3aKOHA
COXPAHEHHsI MEXaHUYECKOW SHEPTHH.

TexHu4eckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JBUKEHUE PAaKET,
BOJIOMET, KOTIEP, IPYKUHHBIN MUCTOJIET, THPOCKOT, (UTYPHOE KaTaHUE Ha KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.



PeaktuBHOE NBHKEHUE.

W3mepeHrie MOLHOCTH CHJIBI.

H3meHeHune 3Hepruu Teia Mpu COBEPILICHUU pabOThI.

B3anMHbIE npeBpallleHUs KUHETUYECKOM M IIOTCHUUAIbHOW JSHEPIHH IIpU
JIEMCTBUM HA TEJIO CUJIBI TSHKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie padomot, npaKmMuKym.

N3mepenne umirynbca Tesa 1o TOpMO3HOMY IyTH.

W3mepeHune CHUIbl TSTH, CKOPOCTH MOJIENIU SJICKTPOMOOUIS Y MOITHOCTH CHIIBI
TATH.

CpaBHEHME U3MEHEHHS UIMITYJIbCA T€Jla C UMITYJIbCOM CHIIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKOW SHEPTUH TEJIa [0 TOPMO3HOMY Iy TH.

CpaBHEeHHE W3MEHEHUs MOTECHIMAIBLHOW SHEPTHUH TMPYKUHBI C PAOOTON CHIIBI
TPEHUSI.

Onpenenenne pabOThl CHJIBI TPEHUS MPU JBUKEHUH Tella IO HAKJIOHHOMN
IJIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TepMOAUHAMMKA.

Tema 1. Ocrosbt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHoBHBIE TOJIOKEHUS MOJeKyIsipHo-kuHetnudeckor Teopun (MKT), wux
omnbiTHOEe oOocHOBaHWe. J(nhdysus. bpoyHoBckoe aBmkeHHe. XapakTep JIBIKEHUS H
B3aWMO/JICHCTBUS YaCTHI] BEIIECTBA. MOJENN CTPOCHUS Ta30B, KUIAKOCTEH U TBEPIBIX
Tel W OOBSICHEHHE CBOMCTB BEIeCTBa Ha OCHOBE 3THUX Mojenei. Macca M pa3mepsl
monekyn (atomoB). KonnuectBo Bemecta. [loctositHHas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u crnocoOsl e€ wusmepenus. [llkama
temriepatyp Llenbcus.

Mopenb ueanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPHH: YaCTHULIbI Ta3a
JBUKYTCSI XAOTUUYECKU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBbie  3akoHbl. YpaBHeHue MenaeneeBa—Kmaneiipona.  AGcomoTHas
temriepatypa (mkana temmeparyp KenbBuna). 3akon Jlambrona. M3zompoieccol B
U7eabHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['padudeckoe npeacTapieHue
M30MPOIECCOB: U30TEPMa, U30X0pa, n300apa.

CB43b MEXY JaBICHUEM U CPEIHEH KMHETHUYECKON HSHEPrUed MOCTYyNaTeIbHOrO
TETJIOBOTO JIBM)KEHHST MOJIEKYJI HICaIbHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJIEKYIISIPHO-
KUHETHYECKOW TCOPHUU UJICATLHOTO Tra3a).

CBs3b aOCONIOTHOM TeMIEpPaTypbl TEPMOJUHAMUYECKON CHUCTEMBI CO CpeaHei
KMHETUYECKOW dHEPruei MOCTyNaTeNbHOIO TEMIOBOTO ABMKEHUS €€ YaCTHII.

TexHUYECKHE YCTPONUCTBA U TEXHOJIOTHYECKUE MPOIIECCHI: TEPMOMETP, OapomeTp,
MOJIy4YeHHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.

Mopenu ABUKEHUS YaCTHIl BEMIECTBA.



Monens OpOYHOBCKOTO JIBUYKEHHUSI.

Buneoponuk ¢ 3anuceo peaibHOro OpOyHOBCKOTO TBUKEHHUSI.

Huddy3us xuakocTei.

Mogens onbita LlTepHa.

IIpuTsxeHnue MOJIEKyII.

Mopenu KpucTaJuIM4eCKUX pelETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuxym.

HccnenoBanue  mpolecca  yCTAaHOBJIEHUS — TEIUIOBOTO  PaBHOBECHSI  IIPU
TEII000MEHE MEXly FopsYeil U XOJI0IHOM BOJOM.

W3ydyeHne U30TEpPMUYECKOTO Tmpolecca (PEeKOMEHIOBAHO  HUCHOJIb30BaHUE
rdpoBoii 1abopatopun).

N3ydenune n30XopHOTro mnpouecca.

N3ydeHnue nzobapHOro npoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckas (TJl) cucrema. 3ajgaHue BHEIIHUX — YCJIOBHM IS
TEPMOJMHAMUYECKOM cUCTeMbl. BHelmHMe u BHyTpeHHue mnapaMmerpel. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CpEJHUE 3HAUYECHHsS BEJIWYMH, ONHCHIBAIOIIUX €€
COCTOSIHME€ Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe  Hawamo  TepmoauHamuku.  CaMonpou3BOJIbHAs — peraKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Monenb uaeanbHOro raza B TEpMOJMHAMUKE — CUCTEMA YPaBHEHHI: ypaBHEHUE
MenneneeBa—KianelipoHa W BBIpa)KEHUE NI BHYTPEHHEM DOHEPruu. Y CIOBHS
NPUMEHUMOCTH 3TON MOJIENM: HU3Kas KOHILIEHTpALMs YacTHUll, BBICOKHE TEMIEPATyphI.
BrIpaxkenue 111 BHyTpEHHEH SHEPTUH OJHOATOMHOI'O UI€aIbHOTO Ta3a.

KBasucratnueckne u HECTaTUYECKUE MTPOLIECCHI.

OneMeHTapHas paboTa B TepMOAMHaMHUKe. Bplumcinenue paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaua KaK croco6 M3MEHEHUs BHYTPECHHEU SHEPIUH
TEpMOJMHAMMYECKOH  cucTeMbl  0e3  coBepiieHuss  paGorel.  KonBekius,
TEIIONPOBOAHOCTD, U3IIy4YEHHUE.

KomnuectBo  teruotel.  TemnoémkocTte Tenma.  VYaenpHas W MOJISIpHAst
TEIUIOEMKOCTH BEIIECTBA. Y paBHEHHUE Maiiepa. Y aenbHasi TEmioTa CrOpaHusl TOIUIMBA.
Pacuér xonmuuecTBa TeroTH npu Teronepenade. [lonsatue 06 agnabaTHoM mporecce.

ITepBslii 3aK0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KonuuecTBo TEMIOTH U
paboTa KaKk Mepbl UI3MEHEHUS! BHYTPEHHEH SHEPTruu TEPMOIMHAMUYECKOH CUCTEMBI.

BTopoli 3akOH TepMOJMHAMUKHU IJIsI PABHOBECHBIX IMPOIECCOB: YEpe3 3aJTaHHOE
PaBHOBECHOE COCTOSIHUE€ TEPMOJMHAMUYECKOW CHCTEMBI IPOXOAUT €IUHCTBEHHAs
annabata. AGCONIOTHAsI TeMIepaTypa.



Bropoii 3akoH TepMOAMHAMUKM Ui HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepegaTh TEIUIOTY OT OoJjiee XOJOAHOro Tena K Oosiee HarperoMmy 0e3 KOMIEHCAIMH
(Knay3uyc). HeoOpatuMocTh IPUPOIHBIX MTPOIIECCOB.

[TpuHMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn KapHo.

OKOJIOTMYECKUE aCIeKThl MCIOJb30BaHUSl TEIUIOBBIX JBUrarenei. TermaoBoe
3arpsi3HEHUE OKPYKaroLIEH Cpeibl.

TexHuueckue YCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl:  XOJOAUIbHUK,
KOHJIWIIMOHEpP, MAW3CNbHBIA W KapOIOpaTOpHBIA JBHUraTend, IMapoBas TypOuHa,
[IOJIyUEHUE CBEPXHM3KUX TEMIEpaTyp, YTWIH3alMs «TEIUIOBBIX» OTXOAOB C
HCIIOJIb30BAaHUEM TEIJIOBOIO HACOCA, YTWUIM3AlUs OMOOPraHUYECKOTO TOIUIMBA JUIS
BBIPA0OTKH «TEIIOBOM» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHue TemnepaTypsl IPU a11adaTHyeCKOM pacIlIupEHUH.

Bo3ayniHoe orauso.

CpaBHeHHE yJeNbHBIX TEMIOEMKOCTEN BELIECTB.

CriocoObI I3MEHEHUS] BHYTPEHHEW YHEPTUH.

HccnenoBanue aguabaTtHoro npoiecca.

KoMnbrorepHble MOAENH TEIUIOBBIX JBUraTENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3mepenne yaenbHOU TeII0EMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHoro mporecca.

W3ydyeHne B3aUMOCBSI3M DHEPIUM MEXMOJIEKYJISIPDHOTO B3aUMOACUCTBUS U
TEMIEPATYPbl KUIIEHUS KUJKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u kKoHaeHcanus. VcnapeHue u KumeHue. YienbHas TEeIioTa
napooOpa3zoBaHMUs.

Haceimiennsle n HeHachleHHbIE Tapbl. KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTU U
JABJICHUSI HACBHIIIEHHOTO Tapa OT TEMIIepaTypbl, UX HE3aBUCUMOCTb OT O0BEMa
HaCBILIEHHOTO Napa. 3aBUCUMOCTD TEMIIEPATYPhl KUIIEHUS OT 1aBJICHUS B )KUIKOCTH.

BraxxHoCTh BO3/1yxa. AGCONIOTHAS M OTHOCUTENIbHAS BIAXXHOCTb.

TBépnoe Teno. Kpucramiuueckue u amopdHble Tena. AHU30TPONHUS CBOICTB
kpuctayyioB. IlmaBnenume wu Kpuctaqmzanus. YjelbHas TeIJoTa IUIaBJIEHUS.
Cyb6numarusi.

Hedopmaruu 1BEpHOro Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TerioBoe pacumimpeHure XUAKOCTeH U TBEPABIX Tel, 00ObEMHOE M JIHMHEHHOE
pacupeHre. AHrapMOHHM3M TEIUIOBBIX KOJIGOAHMH YacTHIl BeUlecTBAa Kak IMpHYMHA
TEIJIOBOT'O PACIIMPEHUs Tell (Ha KaUeCTBEHHOM YPOBHE).

[Ipeo6pa3zoBanue sHEPTUH B (Pa30BBIX Mepexoax.



YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHoctHOoe HaTshkeHue. KoadduumeHT MOBEpXHOCTHOIO HATSXKEHUS.
Kanwmnsapueie siBneHud. JlaBieHWe 1NOJA HMCKPUBIEHHOM IOBEPXHOCTHIO JKHUIKOCTH.
®opwmyia Jlamnaca.

TexHuueckue ycTpoicTBa U TEXHOJIOIMUECKHUE IMPOLIECCHI: KUIKHE KPUCTAJLIBL,
COBPEMEHHbBIE MATEpUAJIbI.

Hemoncmpayuu.

TenoBoe pacimpeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunienne. Kunenue npu nOHMKEHHOM J1aBIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnbIThI ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanumnsipusle siBneHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bune! nedpopmanuii.

Hab6nronenue Manbix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenne yaenbHON TEIUIOTHI MJIaBIEHUS JIbJA.

N3y4eHne CBOMCTB HACHIIIEHHBIX IapOB.

N3mepeHue abCONIOTHOW BIAXHOCTH BO3AyXa M OLIEHKAa Macchl IapoB B
MOMEILEHUU.

N3mepenne ko3P huiineHTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanne  3aBUCUMOCTH  JedopMallMd  Pe3MHOBOro  oOpasua  oT
MPUJIOKEHHON K HEMY CHJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noe.

OnexTpuzanuss Tel U €€ MpOsBICHUA. OJEKTpUUeCKHd 3apsan. /[Isa Buga
AIIEKTPUYECKUX  3apsiioB.  [IpOBONHMKHM,  JIUANEKTPUKM U MOJTYHPOBOAHHKH.
DneMEeHTapHBIN ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHHUS ANEKTPUUYECKOTO 3aps/aa.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHUE 3apsi/bl.

Hanpsokénnocts  anextpuueckoro  mois.  [IpoOubiit  3apan.  JlunHum
HANPSDKEHHOCTH AJIEKTpUYecKoro nosist. OJHOPOIHOE FIMEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTE  JJEKTPOCTATHUECKOTO IMoJid. Pa3HOCTP MOTEHUMATIOB U
HanpspkeHue. IloTeHumanbHas oSHEprus 3apsga B DJIEKTPOCTaTUYECKOM  TOJIE.
[ToreHuuan snexTpocTaTHueckoro mnojs. CBs3p HaNpsHKEHHOCTU TOJS M Pa3HOCTH



NOTEHLUAJIOB  JUISl  DJIEKTPOCTATUYECKOro Mojis  (KaKk OAHOPOJHOro, TakK M
HEOJHOPOJIHOTO).

[IpuHUUI Cynepro3UIMK SJEKTPUYECKHUX MTOJIECH.

[Tone Ttoueunoro 3apsga. Ilome paBHOMepHO 3apspkeHHON cdeprr. I[lome
PaBHOMEpPHO 3apsDKEHHOTO 1o o00béMy 1mapa. Ilonme paBHOMEPHO 3apsKECHHOM
OCCKOHEYHOM TUIOCKOCTH. KapTuHBI JIMHUA HANpsOKEHHOCTH JATHUX TOJEH |
SKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM M0JIE. Y CIIOBHE PAaBHOBECHS 3aps110B.

JIMdNeKTpUKN B 3JEKTPOCTATUYECKOM MoJe. [{udnekrpuyeckas NpOHUIAEMOCTh
BELIECTBA.

Konpencarop. DneKTpo€MKOCTh KOHIEHCATopa. OJIEKTPOEMKOCTh IUIOCKOTO
KOH/JIEHCATOopa.

[TapannensHOoe coeauHeHUE KOHAEHcaTtopoB. IlocienoBaTenbHOE COEIMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOopA.

JIBUKeHUe 3apsyKEeHHON YaCTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TI0JIE.

TexHudyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IIPOLECCHL:  3JIEKTPOCKOIL,
AIIEKTPOMETP,  AIEKTPOCTATUYECKass  3allluTa,  3a3€MJIEHUE  3JIEKTPOnpuOOpoB,
KOHJIeHCaTopbl, reHepaTop Ban ae ['paada.

Hemoncmpayuu.

VY CeTpoCTBO U MPUHLAII JEHCTBUS dJIEKTPOMETPA.

DNeKTpUUECcKOe MoJe 3apsKEHHBIX [IApUKOB.

DIIEKTPUUYECKOE TOJIE€ IBYX 3apsKEHHBIX TIACTHH.

Monens snekTpocTaTiueckoro reueparopa (Baun ge I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DINIeKTpOCTaTUYECKas 3alIHTa.

YCTpOoKCTBO U AEMCTBUE KOHAECHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOMIAAY IJIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apsiaka ¥ pa3psiKka KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, nPAKMuUKym.

OneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TeEJl.

Habmronienne mpeBpalieHusi HEPTUU 3apsHKEHHOTO KOHJEHcaTopa B JHEPIHI0
M3ITy4EHUS CBETOANO/A.

N3ydeHne npoTekaHus TOKa B LIETIH, COJIEPKalel KOHEHCaToP.

Pacnpenenenne pasHOCTH MOTEHUUANOB (HAMpsHKEHUS) MPHU MOCIEI0BATEIbHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuna Ttoka. [TocTOsSIHHBIN TOK.



VYcnoBus cylecTBOBaHUS MOCTOSHHOTO 3JIEKTPUUECKOro Toka. MICTOUHUKH TOKa.
Hampsixenne U u DJIC €.

3akon Oma 1S yyacTKa Lenu.

DNEKTPUUECKOE CONPOTHUBIIEHUE. 3aBUCUMOCTh COIPOTHBIIEHHUS OJHOPOJIHOTO
IPOBOJAHMKA OT €ro JUIMHBI M IUIOIIAJU IIONEPEYHOI0 CEUEHHUs. Y AEIbHOE
CONPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapajlIEIbHOE, CMEUIAHHOE COEJIMHEHHE MPOBOJIHUKOB.
Pacuér pazBerBiéHHBIX dnekTpudeckux nemnei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

MOIIHOCTh 3JEKTPUYECKOTO TOKAa. TeruioBas MOIIHOCTb, BBIAENSIEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEe CONpPOTUBIECHUE MCTOYHHMKA TOKAa. 3akOH OMa Juisl MOJHOM
(3aMKHYTO¥) 3JIEeKTpUUYECKON 11eru. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

Konzaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCh:  aMIepMeTp,
BOJIBTMETP, PEOCTAT, CYETUHUK AIEKTPUUECKOU SHEPIUHU.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS IS PE3UCTOPA, JaMIIbl
HaKaJIUBaHUs U CBETOIUOJA.

3aBUCHUMOCTb CONPOTHUBIICHUS LUJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIONIA/I TIOTIEPEYHOT0 CEUEHUs U MaTepHraa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBIIEHHS INPU MOCTOSHHOM
HaIPSDKEHUU.

[Tpsimoe u3mepenne DJIC. KopoTkoe 3aMbIkaHUE TaJIbBAHUUYECKOTO 3JIEMEHTA U
OLICHKAa BHYTPEHHETO COMPOTHUBIICHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanye pa3HOCTH MOTEHIMAIOB MEXAY IOJIOCAMM MCTOYHMKA TOKA OT
CHWJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HccnenoBanne CMENIaHHOTO COEIUHEHUS PE3UCTOPOB.

W3MepeHue yaeapHOro CONpOTUBIIEHHSI IPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HAampsDKEHUS JUISL  JIAMITbI
HaKaJBaHUS.

YBenuyeHue npezena U3MEpeHus amrnepMerpa (BoJbTMETpa).

N3mepenne D/1C 1 BHYTpEHHETO COMPOTUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanue 3aucumoctr 3/]C raapBaHMYECKOro 3JIEMEHTA OT BPEMEHM IIPH
KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY IOJIOCAMM MCTOYHMKA TOKA OT
CHWJIBI TOKA B LIEMH.



HccnenoBanue 3aBUCHMOCTH TIOJIE3HOM MOILIHOCTM HCTOYHUKA TOKAa OT CHIJIBI
TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuueckas  MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  OJEKTPOHHAs
IIPOBOAMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTb CONPOTHUBIIEHUS METANIOB OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

IToynpoBOIHUKH. CobcTBeHHast u IIpUMECHAs IIPOBOJIUMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-niepexoxa. IloaynpoBoJHIKOBEIE TPHOOPHI.

ONEKTPUYECKUH TOK B 3JIEKTPOJIUTAX. OJIEKTPOJIMTHYECKAS JUCCOLMALUS.
Onektponu3. 3akoHbl Dapajest 17 HNEKTPOIU3a.

DJNIeKTpUUYECKHUil TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. 11nazma.

TexHuuyeckue ycTpoicTBa M MPaKTHUECKOE IPUMEHEHUE: Ta30pa3psiiHbIE JIaMIIbI,
JIEKTPOHHO-Ty4YeBass TPyOKa, IOJYIPOBOJAHUKOBBIE MPUOOPHI: MO, TPaH3UCTOP,
doroanon, CBETOAMOJ, TajdbBaHUKA, papUHUpPOBAHHE MENIW, BHIIUIABKA AIFOMHHMS,
AJIEKTPOHHASI MUKPOCKOTIHSL.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

3akoHsbl 3nekTpoauza dapazes.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIIOB U NOJIYIIPOBOJHHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

Hab6monenue anexrpomnusa.

N3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH CONTPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJIA.

Du3n4ecKuil MPaAKTUKYM.

Crioco0b1 U3MepeHHst (PU3MUECKUX BEIHMYUH C MCIOJb30BAaHMEM aHAJOTOBBIX U
IU(PPOBBIX H3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOTIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIUYHUH.
O1nieHKa rpaHul] NOTPEITHOCTEN.

[TpoBeieHne KOCBEHHBIX U3MEPEHUH, NCCIIEA0BAaHUM 3aBUCUMOCTEH (PU3HMUECKUX
BEJIMYMH, NPOBEpKa NPEJIOKEHHBIX THIOTe3 (BbIOOp M3 paboT, ONHUCAHHBIX B
TEMaTHYECKHX paslenax «YUeHHYECKUH OSKCIEepUMEHT, JadopaTopHble paloThI,
MPAKTUKYM).

Me:xnpeamerHbie CBA3H.



N3yuenne kypca ¢usuku yrnyonénnoro ypoBus B 10 kiacce ocymiecTBiseTcs ¢
y4€TOM CcoJlepKaTeIbHbIX MEKIIPEIMETHBIX CBs3eH ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH,
XUMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnsle nOHAMUA, CEAZAHHbIE C U3YUEHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHUE, HAYYHBIA (QaKT, TUIIOTE3a, (PU3nyecKas BEIUYHHA, 3aKOH, TEOPHs,
HaOJII0IeHNe, HKCIEPUMEHT, MOJICIIMPOBAHUE, MOJENb, W3MEPEHUE, IOrPEHIHOCTH
U3MEpPEHU, n3MepUTeNIbHbIe IPUOOPHI, LKU(pPOBas 1abopaTopusl.

Mamemamuka: penieHue cucteMbl ypaBHeHuH. JluneitHas ¢yHkius, mapadoa,
runepooa, ux rpaduKu U CBOKWCTBA. TpuroHomMerpuyeckue pyHKIUN: CHHYC, KOCUHYC,
TAQHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXXIECTBO. BeKTOpbl U uX
IPOEKIMH HAa OCU KOOPAMHAT, CJI0KEHNUE BEKTOPOB.

Buonozua: mexanuueckoe JIBHXEHHME B KHMBOH mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHuW3MOB, TEIUIOBOE 3arpsi3HEHHE OKpPY)KAIOIIEW Cpelsl,
yTUIM3anus ~ OWOOPTraHWMYECKOTOo  TOIUIMBAa Ui  BBIPAOOTKH  «TEIUIOBOW» |
9JIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSXKEHME W KalWUISPHBIE SBJICHUS B IPHUPOJE,
JJIEKTPUUECKHUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb
BEIECTBa, MOJISIpHasi Macca, I[IOJIydeHHEe HaHOMAaTepUasoB, TEIUIOBbIE CBOMCTBA
TBEPIBIX TeN, >KUIKOCTEH W ra3oB, >KMJIKUE KPHUCTAJUIbL, DJEKTPUYECKHE CBONCTBA
METAJUIOB, ANEKTPOIUTUYECKAs JUCCOLMALUS, FaJIbBAHUKA, 3JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpaghus: BnaxHOCTh BO3lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue IBUKEHUHN C UCIOJIb30BAaHUEM MEXAHU3MOB, YUET
CYXOro M JKUIKOTO TPEHHMs B TEXHHUKE, CTaTMUECKHE KOHCTPYKUMHU (KPOHIITEHH,
pewéryaTble KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHHsI MEXaHUKU B TEXHHKE
(rupockon, BOJOMET U JpyTue), IBUraTellb BHYTPEHHEr0 CropaHMs, apoBas TypOuHa,
OBITOBOM  XOJIOMWJIBHUK, KOHIUIIMOHEp, TEXHOJIOTHH TMOJNYYCHUsI COBPEMEHHBIX
MaTepHajoB, B TOM YHCIIe€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHH, IEKTPOCTaTHUYECKas
3alUTa, 3a3eMJIEHHUE AJIEKTPOIPUOOPOB, Ta30pa3psAAHbIE JIaMIIbl, TOIYIPOBOIHUKOBBIE
npuOOpBI, raJibBaHUKA.

11 KUIIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3anmoneiicTBre MOCTOAHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHuTHoe
none. Bexkrop marHuTHOM MHAYKUMHU. lIpuHOMN Cynepno3WIMM MAarHUTHBIX IOJIEH.
JIMHMM MarHUTHOW MHAYKLHWH.

MarautHoe moje TPOBOJHUKA C TOKOM (TIPSAMOTO TPOBOJIHWKA, KATYIIKH H
KpyroBoro Butka). OnsIT JpcTena.

Cuiia AMriepa, e€ HanpaBJIeHUE U MOTYJIb.



Cuia Jlopenia, e€ HampaBiieHHE U MOAYJb. JIBUKeHUE 3apsKEHHOW YacTUIIBI B
OJIHOPOJJHOM MarHUTHOM noJie. Pabora cuibl Jlopenua.
MaruutHoe nose B Beniectse. GeppoMarHeTHKH, apa- U JUaMarHeTUKH.
TexHudyeckue YCTPOWCTBA U TEXHOJOTMYECKHME IIPOLIECCHI: NPUMEHEHHUE
IIOCTOSIHHBIX MAarHuTOB, JJIEKTPOMATHUTOB, TECTEP-MYJIbTUMETD, 3JIEKTPOJBUIATEIb
SxoOu, yCKOPHUTEIH IEMEHTAPHBIX YacTHULL.
Hemoncmpayuu.
KapTuna IuHUA WHAYKIIUA MarHUTHOTO TOJIS TIOJIOCOBOTO U MOJKOBOOOPa3HOTO
IIOCTOSIHHBIX MarHuTOB.
KapTuna 1vHUN MarHUTHOM MHAYKIUU NOJIS JUIMHHOTO IPSMOIO MPOBOAHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.
B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.
Cuita Ammepa.
HerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.
HaGnronenue nBukKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM I10JIE.
[TpuHIMNO NEHCTBUS 3JIEKTPOU3MEPUTENBHOIO MPUOOpa MarHUTOIIEKTPUUECKON
CHUCTEMBI.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
HccnenoBanye MarHUTHOTO TOJISL IOCTOSIHHBIX MArHUTOB.
HccnenoBanue cBOWCTB (eppOMarHeTHKOB.
HccenenoBanue 1elcTBUSA NOCTOSSHHOIO MAarHATa HAa PAMKY C TOKOM.
N3mepenue cuinsl AMmepa.
N3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHUJIBI TOKA.
OmnpeneneHne MarHUTHON MHYKIIUU HA OCHOBE N3MEPEHUS CHIIbI AMIiepa.
Tema 5. Inexkmpomaznumnan uHOYKYuUs.
SIBneHne aneKTpoMarHUTHOW MHIAYKUMU. [IOTOK BEKTOpa MarHMTHOW MHIYKLIHH.
OJAC wuHaykuuu. 3akoH 2jeKTpoMarHUTHOM uHaykunu @apanes. Buxpesoe
anekrpudeckoe noiue. Toku Dyko.
O/1C nHAyKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.
IIpaBuno Jlenna.
NuaykrrBHOCTh. KaTymika MHIYKTUBHOCTH B LIEMH IOCTOSHHOTO TOKa. SIBIeHME
camonHaykiuu. J[C caMOMHAYKIIHH.
DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.
DJIEKTPOMArHuTHOE MOJIE.
TexHu4yeckue yCTpOHWCTBA U TEXHOJIOTMYECKHUE IPOLECChl: NHIYKIMOHHAs I1€Yb,
COJIEHOM /I, 3aIIMTA OT 3JIEKTPU3ALMH TN NIPU ABUKEHUU B MATHUTHOM I10JI€ 3€MJIH.
Hemoncmpayuu.
Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.
HccnenoBanne 3aBucuMoctd OJIC HMHAYKIMM OT CKOPOCTH HM3MEHEHMS
MarHMTHOT'O TIOTOKA.
ITpaBuio Jlenna.



[Tanenue MaruuTa B aJllOMUHUEBOU (MEHOM) TpyOe.

SIBieHure caMOMHIYKIUH.

Uccnenosanue 3aBucumoctu DJC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHS CHIIBI
TOKA B LICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

HccnenoBanue sBIIeHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Onpenenenre HHAYKIIMA BUXPEBOIO MAarHUTHOTO TOJIS.

WccnenoBanue siBICHUS CAMOMHIYKITUU.

COopka MOIeNH JIEKTPOMAarHUTHOTO TeHEepaTopa.

Pa3nen 5. KoJsieGanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOaHMS.

["apmonnueckue konebanus. KuHemartmueckoe M JUHAMHUYECKOE OIMCAHUE.
DHEpPreTUYecKoe OmnucaHue (3aKOH COXPAHEHHUS MEXaHWYECKOW »sHepruu). BriBojg
JTUHAMHYECKOTO OMHUCAHMSI TapMOHUYECKUX KONIEOAHWM H3 WX DHEPreTUYECKOro H
KMHEMaTUYEeCKOTO OMUCAHMUS.

Ammumatyna u Qaza xoneOanuii. CBS3p aMIUTUTYABI KOJICOAHWUN WCXOIHOU
BEJIMYMHBI C aMIUTUTYIaMH KOJIEOaHUM €€ CKOPOCTH M YCKOPEHUSI.

[lepuog u wyacrota koneGanmii. Ileprog wmambix CBOOOJHBIX KojeOaHUI
MaTeMaTH4eCcKoro MasTHHKa. [lepuon cBOOOAHBIX KOJIeOaHUN TPYKMHHOTO MasiTHUKA.

[Tonste o 3aryxarommx KoseOaHusx. BeiHyxaeHHsie konebanus. PezoHaHnc.
Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha BHUJ PE30HAHCHOW  KPHBOM.
ABTOKONIE0aHUS.

TexHU4yeckne YCTpPOWCTBA M TEXHOJOTMYECKHME MPOLECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch KoaebaTenbHOrO ABMKECHHUS.

Habmioienne He3aBUCMMOCTH TEpHOJa MallbIX KojeOaHWW Tpy3a Ha HHUTH OT
aAMILTUTY/IBI.

HccnenoBanme 3aryxarmmx KojieOaHUNW W 3aBUCHMOCTH TIEPHOJa CBOOOJIHBIX
KoJie0aHU# OT CONMPOTHUBICHHUS.

HccnenoBanne koneOaHUN TIpy3a Ha MACCHBHOW TPYXKHHE C IIENBIO
dbopMHUpOBaHUS MPEICTABIICHNN 00 UIeaTbHON MOIETTH IPYKUHHOTO MasTHUKA.

3aK0H COXpaHEHUsI YHEPTUHU TIPH KOJICOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomel, npakmuxym.

N3mepenne mepuona CBOOOAHBIX KOJICOAHWH HHUTIHOTO U TMPYKHHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBIKECHUS TENa B X0JIe KOJIeOaHUii Ha YIIPYToM TOJIBECe.

N3yuenune ABUKEHUS HUTSHOTO MAasTHHUKA.



[TpeoOpa3zoBaHue 3HEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KoieOaHui.

HccnenoBaHue BbIHYKIEHHBIX KOJIEOaHHIA.

Tema 2. InexkmpomazHumnole Koedanus.

Konebarenbupiit  kKoHTYp. CBOOOIHBIC JJIEKTPOMATHUTHBIC KOJNEOAHUS B
uaeansHoM konebarenbHOoM KoHType. Dopmyna Tomcona. Csi3p aMIUIMTYABI 3apsijia
KOHJICHCATOpa C aMILTUTYJOM CUJIbI TOKA B KOJIeOATeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJICATLHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarolue 3JIEKTPOMArHUTHbIE Kosie0aHusl. BoinyxieHHnsbie
AIIEKTPOMArHUTHBIE KOJIEOAHMS.

[lepemenHbii  TOK. MOIIHOCTh MEPEMEHHOIO TOKa. AMIUIMTYJIHOE H
NEHCTByIONIeE 3HAUE€HUWE CHJIbl TOKa M HANpsHKEHUS TMpH  pa3iuyHoi  ¢opme
3aBUCHUMOCTH IIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHyconJaIbHBII TEepeMEHHbI TOK. Pe3ucrop, KoHAEHcAaTOp M KaTryllKa
WHIYKTUBHOCTU B I€NM CHUHYCOUJAIBHOTO IEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpskeHU.

Wneanbublii  Tpanchopmarop. IlpowsBoacTBo, mepemada u - moTpedieHHE
ANEKTPUYECKOU SHEPIUH.

OKOJIOTUYECKUE PHUCKA TMpU HIPOU3BOACTBE 3eKTposHepruu. Kynbrypa
WCII0JIb30BaHUS 3JIEKTPO3HEPTUU B TIOBCEHEBHOM KU3HU.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: AJIEKTPUUYECKUI
3BOHOK, T€HEpaTOp NEPEMEHHOI0 TOKA, TIMHUM dJIEKTponepeiad.

Hemoncmpayuu.

CB00OAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

3aBUCHUMOCTh YacCTOTbl CBOOOJHBIX KOJI€OAaHMH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuusuiorpaMMbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIMKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoinyX1€HHBIE CHHYCOHMIATIbHBIE KOJIe0aHusl.

Pe3ucrop, karylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHanc mpu  1oCIE€NOBATEIBbHOM  COECIMHEHUM  PE3UCTOpA,  KaTyIIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

VYCeTpoicTBO M MPUHITUTL JEHCTBUS TpaHchopmaTopa.

Mopnens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Nzyuenune tparnchopmaropa.

HccnenoBanne MepeMEHHOT0 TOKa dYepe3 IOCIIEN0BaTeIbHO COEAMHEHHbBIE
KOHJEHCATOP, KaTyLIKy U PE3UCTOP.

HabmroneHue 31eKTpoMarHuTHOTO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH [IEPEMEHHOI'0 TOKA.



Tema 3. Mexanuueckue u 31eKmpoOMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBHA MX pacnpoctpaHeHus. Ilomepeunsie u
IIPOJOJBHBIE BONHBL. lleproa, ckopocTs pacnpocTpaHeHus U AjguHa BOJIHBL. CBOMCTBa
MEXaHUYECKUX BOJIH: OTPAXKECHHE, IPEIIOMIICHHE, HHTePPEepeHIHS U TUPPAKIHAL.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IymoBO€ 3arpsA3HEHUE OKPYXKAIOLIEH CPEXIbI.

ONEKTPOMarHUTHBIE BOJIHBL. YCJIOBUS H3JIy4EHHUS DIIEKTPOMATHUTHBIX BOJIH.
B3anmMHuas opueHTanus BEKTOPOB B 2JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTPaK€HUE, NPEJOMJICHUE, MOJIIpU3aLus,
uHTEephepeHIHs U AU(PaKITHSL.

[IIkama 27IEKTPOMarHUTHHIX BOJH. [IpMMEHEHME 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHKE U OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pannonokanusi.

DEeKTPOMarHUTHOE 3arps3HEHUE OKPYKarOIIeH Cpeibl.

TexHuueckue yCTpPONCTBA M INPAKTUYECKOE IPUMEHEHHE: MY3BIKAJIbHBIE
UHCTPYMEHTHI, pajap, pajuoNpUEMHUK, TEIEeBU30p, aHTeHHa, TeiedoH, CBU-neus,
yJIbTPa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue 1 paclpoCTpPaHEHHE NONEPEYHbIX U MPOJOIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.

Habmonenne otpaxkeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKYCTHYECKHUI pE30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

Habumronenune cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON U YaCTOTOM
KoJIeOaHU .

HccnenoBanne CBOWCTB JJEKTPOMAarHUTHBIX BOJH: OTpPaKCHHE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIus.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPAPHOIETOBOTO U3TyUCHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuKym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[TpsimonuHEHOE pacIpoCTpaHEHHWE CBETa B OJHOpPOJHOW cpene. Jlyd csera.
ToueyHblil HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKkOHBI OTpakeHHMsI cBeTa. [locTpoeHue wu300pakeHUl B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Tpenomnenue cBera. 3akOHBI HpeIOMIIEHUS cBeTa. AOCOJIOTHBIN MOKa3aTelb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTrenp mpenoMieHus. [loCTOSHCTBO YacTOTHI



CBETa M COOTHOIIEHHUE JUIMH BOJIH IIPU MEPEXO0JE€ MOHOXPOMATUYECKOTO CBETA 4epes3
IPaHULlY pa3Jelia AByX ONTHYECKUX CPE.

Xon nydeit B mpu3Mme. Jucnepeus ceeta. CioxHbIN cocTtaB Oenoro cBera. [[Ber.

Ilonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroa IOJHOTO BHYTPEHHEIO
OTpaKEHHUS.

Cobuparomue u pacceuBaroliye JuH3bl. ToHKast nH3a. POKYCHOE pacCTOSIHUE U
ONTHYECKas CHJIa TOHKOM JIMH3bl. 3aBUCHUMOCTb (POKYCHOTO PpAacCTOSHUSI TOHKOH
ceprudeckoil TMH3BI OT €€ FTEOMETPUHU U OTHOCUTEIIBHOTO MTOKA3aTeNsl PETOMIICHHUSL.

dopMya TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

Xox jdyda, MPOLIEALIErO JWH3Y II0J MPOHU3BOJBHBIM YIVIOM K €€ TJIABHOM
ontuyeckoil ocu. [locrpoenne n3o0paxeHnit TOUKU U OTpe3Ka IPSIMOM B cOOMpPAIOLINX
Y PacCEeUBAIOLIUX JIUH3aX U UX CUCTEMAX.

Ontrueckne mnpubopsl. Paspematomas cnocoOHocTh. [71a3 kak onrTudeckas
cucTema.

ITpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

Bonnosas onrtuka. UnTtepdepennus cBera. KorepeHTHble UCTOYHUKH. Y CIOBHUS
HaOJIOIGHNsT MaKCUMYMOB W MHUHUMYMOB B HMHTEP(EPEHIMOHHON KapTHHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KitaccHuecKuxX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cera. JJudpakunoHHas pemérka. YcioBue HaOIIOAEHUS TJIaBHBIX
MaKCHUMYMOB IIPH [1aIEHUY MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspusanus ceera.

TexHUuyeckue ycTpoicTBa U TEXHOJIOTHUECKHE MPOLIECChl: OUKH, JyIa, HEPUCKOIL,
¢doroanmapaT, MHKpPOCKOI, TPOEKIMOHHBIM ammapaT, MPOCBETIEHHE ONTHKH,
BOJIOKOHHAs ONTHKA, JU(PPaKIIMOHHAS peIIETKa.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue NpeloMIICHUS CBETA.

HaGnroeHue nosiHOro BHyTpeHHEro OTpaxeHus. Mojienb CBeTOBO/IA.

HccnenoBanue Xxoa CBETOBBIX MYYKOB Yepe3 MJIOCKONApaIeNIbHYIO IJIACTUHY U
IpU3My.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6nronenue natepdepeHIiinm crera.

HaOironenne nBETOB TOHKHUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOro CeKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipusanuu cBeTa.

[TpuMmeHeHne NoaIpOnI0B ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.



M3mepenue nokasaress IpesioMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAacCTOSIHUS OT BElIecTBa (Ha IMpUMEpe
KUJKUX JIUH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tony4yenue n300paKeHHUs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOIMUYECKUX CUCTEM.

Habmonenue nudpaxyu, nHTEpYEpeHINN U MOJISIPU3ALINU CBETA.

W3yuyenue nossipus3anuu CBeTa, OTPaKEHHOTO OT IOBEPXHOCTH JUAICKTPUKA.

N3yuenne naTephEpeHIINN Ja3ePHOT0 N3TYICHUS Ha BYX LIEIIAX.

Habmronenue nucnepcuu.

Habmronenue u uccienoBanue 1udpakiinoHHOTO CIEKTPA.

N3mepenne 1iiMHbI CBETOBOM BOJIHBI.

[Tony4yeHne cnekTpa HW3IY4YEHHsS CBETOAMOJA TPU HOMOIIM AU(PPAKIUOHHON
pELIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH.

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOM MexaHUKH. [locTynarsl crenuanbHOM
TEOPUHU OTHOCUTEIIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazosanust JlopeHma. YcinoBue
NpUYMHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE BpPEMEHH U
COKpAIlCHUE JIINHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs3p Maccel ¢ DHEPrUEW M HMITYJIbCOM PEISITUBUCTCKOM YacTHUIBI. OJHEPrus
MIOKOSI.

TexHudyeckue YCTPOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIIyTHHKOBBIC
NPUEMHUKH, YCKOPUTENIN 3apSKEHHBIX YACTHII.

Y4eHnueckuil SKCIIepUMEHT, Ja0opaTOpHbIe pabOThl, MPAKTUKYM.

OnpeneneHue UMNYIbca U SHEPTUM PEISATUBUCTCKUX YacTHl] (1o dororpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM I10JI€).

Pazgen 7. KBantoBas pusuka.

Tema 1. KopnycKkynapnuo-601no80il 0yaiusm.

PaBHOBeCHOE TemIoBOE U3iTyueHHe (M3TydeHUe aOCOIIOTHO YEPHOTO Tena). 3aKOH
cmenienust Buna. ['unoresa [Imanka o kBaHTax.

®DOTOHBI. DHEPTHS U UMITYJILC (HOTOHA.

®otoadpdexr. Ombitel A. I'. CronmeroBa. 3akoHbl (oTod(pdexTa. YpaBHEHHE
Onnmreitna 1 porodddekra. «Kpacnas rpanuna» porodddexra.

JlaBneHue cBeta (B 4aCTHOCTH, JIaBJICHHE CBETa Ha aOCOIIOTHO MOTJIOMIAOLIYIO0 U
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BomnHoBeie cBoiicTBa yactul. Bomnsl ne bpoia. [Inuna BomHbl ae bpoiid u
pasMmepbl O0JIaCTH JIOKIM3ALMHU JBIKYILIEHcS dacTHibl. KopmycKynspHO-BOJIHOBOM
nyanu3M. Judpakuus 37eKTpoOHOB Ha KpUCTaIax.



Cremuduka wusMepenuii B Mukpomupe. COOTHOLICHHS HEONpeAeIEHHOCTEN
I'eit3enOepra.
TexHuueckne yCTpPOWCTBA W TEXHOJOTMYECKHE IIPOLECCHI:  CIIEKTPOMETP,
¢dorosnemMenT, GOTOAATUHMK, TYHHEIBHBIH MUKPOCKOII, COJTHEYHAs OaTtapes, CBETOAUOI.
Hemoncmpayuu.
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
HccnenoBanue  3aBUCUMOCTH  CONPOTHUBIIEHUS  MOJYIPOBOAHUKOB  OT
OCBELIEHHOCTH.
Cseroauo.
Conneuynas 6arapes.
Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.
HccnenoBanue porope3ucropa.
N3mepenue noctossHHOM [Imanka Ha ocHOBe uccnenoBanus Gorodrddexra.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.
Tema 2. @usuka amoma.
OnpIThl 1O MCCIEAOBAHMIO CTpoeHHs aroma. [lnmaHerapHas Mopens aroma
Pezepdopna.
[Toctynatel bopa. U3nydenue u normnouieHue (OTOHOB MpH MEPEXojie aToMa C
OJIHOT'O YPOBHSI SHEPTUU Ha APYTOM.
Bunel ciektpoB. CiekTp ypoBHEH 3HEpIUH aTOMa BOAOPOJA.
CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.
TexHU4ecKne yCTpOKWCTBa U TEXHOJIOTUYECKUE MPOLECCHI: CIIEKTPAIbHBIN aHAN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Hemoncmpayuu.
Mogens omnbiTa Pezepdopaa.
Habmroienue nuHedvaTbix ClieKTPOB.
YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.
Omnpenenenne JUIMHBI BOJIHBI JIA3€PHOTO U3ITY4YECHHUS.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.
HaOGnroneHue nuHeyaToro crekTpa.
HccnenoBanue CHEKTpa pa3peKEHHOIO aTOMApHOTO BOAOPOJA M H3MEpPEHHUE
nocTtostHHOM Pumbepra.
Tema 3. Quszuka amomHozo A0pa u 31eMEHMAPHBIX YACHUY,.
Hyxnonnas monens snpa I'eiisen0epra—Banenko. 3apsia aapa. MaccoBoe 4rciio
anpa. 3oTomsl.
PannoaktuBHOCTE. Anbda-pacnan. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma.
I"'amma-n3nydenue.
3aKOH paJMOaKTUBHOTO pacnajga. PaJauoakTUBHBIE H30TONBI B  MPHUPOJE.
CBoiicTBa HMOHM3UPYIOIIETO W3IYy4YeHUs. BrausHue paguOaKTUBHOCTH Ha KUBbIE
opranu3msbl. EcrecTBeHHbI QoH n3nyyenus. JJozumerpus.



DHeprusi CBSA3HM HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepubie peaknuu. [lenenue m cuHTe3 snep. AnmepHbie peakTopsl. [IpoGiemsl
YIPABJISIEMOT0 TEPMOSIEPHOTO CHUHTE3a. DKOJOTMUYECKHE ACIIEKThl Pa3BUTHUS SACPHOU
SHEPTeTUKHU.

Mertoabl perucTpaluu U UCCIACAOBAHUS JIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIbHBIE  B3aUMOJCHCTBUS.  bBapuoHBI, ME30HBI U  JIENTOHBI.
[Ipencranenue o CranaaptHoit Mmojaenu. KBapk-TiirooHHAs MOJIENb aIpOHOB.

Ousuka 3a npenenamu CrangaptHoit Mozaenu. TémHas martepuss U TEMHas
SHEPTHUS.

EnuncTBO hM3mveckoil KapTHHBI MUPA.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMUECKHE IPOLECCHl: JO3UMETp, Kamepa
Bunbcona, siaepHbIii peakTop, TEPMOSACPHBIM peakTop, aToMHas OoMO0a, MarHUTHO-
pe30oHaHCHast TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM oTorpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOTIB30BAaHUEM JI03UMETPA.

N3yuenune nornomenus 6eTa-4yacTUI] ATIOMUHUEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Otanbl pa3BUTUS acTpoHOMMH. lIpukinagHOoe M MUPOBO33PEHUYECKOE 3HAUECHUE
actpoHoMuu. [IpumMeHHUMOCTH, 3aKOHOB  (U3UKU 17  OOBSCHEHUS  MPHUPOJBI
KOCMHUYECKHX OOBEKTOB.

Mertoasl  acTpoHOMHUYECKMX  uccienoBanuii. COBpEMEHHBIE  ONTHYECKHE
TEJIECKOIIbI, PaJMOTENECKOIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3nHoro neba. Co3Besmusi, sipkue 3BE3ABI, IUIAHETHl, HX BHAMMOE
JIBIDKECHHUE.

ConneyHas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, X OCHOBHBIE XapaKTEPHUCTHKHU. J(Marpamma «CIEKTpaJibHbIA KIlacc —
CBETUMOCTH». 3BE3/Ibl TJIABHOM IIOCJIEIOBAaTEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb)» JUIsl 3BE3]] IVIaBHOM IOCIIEN0BATEIbHOCTU. BHYTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE NTPEACTABICHUS O MPOUCXOKIACHUH U 3BOMOIMU CoHIA U 3BE31. DTaIbl
JKU3HHU 3BE3.

Mneunsiii I[lyte — nama Tlamaktuka. I[lonoxenwe u apmwxkenue ConHua B
lNamaktuke. Tunsl ramaktuk. PaguoranakTuku m kBasapbl. UEpHbBIE IBIpBI B sIpax
rajgaKTUK.

Bcenennas. Pacummpenue Bcenennoit. 3akoH XaO6na. Pa3Oeranue ramakTHK.
Teopus bonpmoro B3peiBa. PenukroBoe nsiydenue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.



Habmonenus 3BE3aHOro HeOa HEBOOPYXKEHHBIM IJIA30M C HCIOJb30BaHUEM
KOMIIbIOTEPHBIX MPUIIOKEHUN I ONpENeNeHusl MOJ0XKEHUsI HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be311s1 CEBEPHOTO MOJIylIapus U IPKUE 3BE31BI.

HabGmonenus B Teneckon JIyHsl, IUIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYecKUil MPAKTUKYM.

Crioco0b! U3MepeHust (PU3NYECKUX BEIMYMH C HMCIOJb30BAaHMEM aHAJIOTOBBIX U
IU(PPOBBIX H3MEPUTENIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCUTENbHBIC MOTPEHIHOCTH HM3MEPEHHH (PU3MUYECKUX BEIHYMH.
Ornenka rpaHul] NOrPEeNIHOCTEN.

[TpoBeneHNEe KOCBEHHBIX M3MEPEHUH, UCCIICIOBAHUIN 3aBUCUMOCTEH (DU3HUECKUX
BEJIMYMH, NPOBEpKa NPEJIOKEHHbIX TIMIIOTe3 (BbIOOp M3 paboT, ONUCAHHBIX B
TEMaTUYEeCKUX pa3jienax «YYeHHYECKHH 5SKCIIEpUMEHT, JabopaTopHble paloThI,
IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0o01eHe U cUCTeMaTU3alusl CoJepkKaHMUsA pasfenoB Kypca «MexaHukay,
«MonekynspHas (U3MKa U TEPMOJUHAMUKay», «DJeKTpoauHamukay, «Konebanus u
BOJIHBI», «OCHOBBI CHEIMAIBHON TEOPHUH OTHOCUTEIBHOCTHY», «KBaHTOBas (u3MKay,
«DNEMEHTHI aCTPOHOMHH U aCTPO(YUZUKIY.

Ponp ¢u3uKu ¥ acCTpOHOMHM B SKOHOMHUYECKOM, TEXHOJOTHUECKOM, COUaTIbHON
U 3TUYECKOM cepax NesTeIbHOCTH YeJI0BEKa, pOJib U MECTO (M3UKU U aCTPOHOMMHU B
COBPEMEHHOM HAy4YHON KapTUHE MUPA, 3HAYCHHUE OINCATEIbHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENIBHO W  TNPOTHOCTUYECKOM (yHKUIMH  (QU3MYECKOW TEopuH, poJib
¢u3ndeckoil Teopun B GOpMUPOBAHUM MpEACTaBICHUN O (PU3NUECKON KapTHHE MHUpA,
MecTO (pU3UUECKOM KapTHHBI MUpa B OOLIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢usuku yrnyOnénHoro ypoBHs B 11 kiacce ocyiecTBiseTcs ¢
y4€TOM CcoJiepKaTeIbHBIX MEKIIPEIMETHBIX CBs3eH ¢ KypcaMH MaTeMaTHKH, OHOJIOTHH,
XUMUH, reorpa(uu U TEXHOJIOTHH.

Mesxcnpeomemmnvie nonamus, C6A3AHHbLIE C U3YYEHUEM MEMO006 HAYYHO20
no3nanua: sBIEHUE, HAyYHBIH (QakT, Tunoresa, puznyeckas BeIUYMHA, 3aKOH, TEOPHs,
HaOJroIeHNe, HKCIEPUMEHT, MOJICIMPOBAaHUE, MOJeNb, W3MEPEHHE, MOrPEHIHOCTH
W3MEPEHHM, U3MEPUTENbHBIEC TPUOOPHI, M poBas JadbopaTopus.

Mamemamuka: peumieHre cucteMbl ypaBHeHU. Tpuronomerpuieckie GyHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO.
BekTopel M MX NpOEKIMM Ha OCH KOOPJIMHAT, CI0KEHHE BEKTOpoB. IIpon3Boanble
aneMeHTapHbIX QyHKIuH. [Ipu3Haku monodus TpeyroibHUKOB, ONpeAeIeHUE M0
IUIOCKUX GUryp u o0bEma Ted.

Buonozua: »>nextpuyeckue sBIEHHS B JKMBOM mpupojae, KosebaTenbHble
JBUKEHUSI B OKUBOW IPUPOJE, DSKOJOTMYECKME PUCKH TIIpU  IPOU3BOJCTBE



AJIEKTPOIHEPIHH, JIEKTPOMATrHUTHOE 3arpsi3HEHUE OKpYyXKaroIien Cpenpl,
YJIbTPa3ByKOBasl IUarHOCTHKA B MEULIMHE, ONTHYECKHUE SIBJICHUS B dKUBOU IIPUPOJIE.

Xumua: CTpoe€HUE aTOMOB U MOJIEKYJ, KpUCTaJUIMYECKasi CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MBbl 00Pa30BaHMsI KPUCTAJUINYECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: MaruuTHbIe TONIOCA 3€MIIH, 3aJIe)KM MAarHUTHBIX pyA, (GoTochEMka
3eMHOM IMOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE  TOCTOSHHBIX  MAarHUTOB,  3JIEKTPOMArHUTOB,
AIIEKTPOABHUTraTeNb SIKOOH, TeHEepaTop MEePeMEHHOr0 TOKa, MHAYKIIMOHHAS MeYb, TUHUU
JJIEKTpoIlepeay, 3JIEKTPOABUIATENb, Panap, PAIAUONPUEMHUK, TEIECBU30p, AHTEHHA,
tenedon, CBY-medb, ynbTpa3ByKOBasi IUATHOCTHKA B TEXHHUKE, MPOCKIIMOHHBIN
amnmapar, BOJIOKOHHAs ONTHKA, COTHEYHas Oartapesi, CHyTHUKOBbIE TPUEMHUKHY, SAepHAs
SHEPreTHKA U YKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHMAJIMYHOCTHDBIE
PE3VYJIbTATDBI

JIMHHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHHUS YyueOHoro mnpeamera «dPusnka» TOJDKHBI
OTpa)kaTb ~ I'OTOBHOCTb M  CIIOCOOHOCTb  OOydYaroIUXcs  PYKOBOACTBOBATHCSA
cOpMUPOBAHHON BHYTPEHHEH TIO3WIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAIHH, MTO3UTUBHBIX BHYTPEHHUX yOex1eHui, COOTBETCTBYIOILUX
TPaJULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOILIECTBA, PACHIMPEHUE )KU3HEHHOTO ONbITa
U OnblTa JEATENBHOCTH B IPOLECCE peaau3aluyd OCHOBHBIX  HAalpaBICHUN
BOCIUTATEIbHON JESTENHOCTH, B TOM YHUCJIE B YACTH!

rPaKIAHCKOI0 BOCIIMTAHMSA:

e  c(hOPMHUPOBAHHOCTh TPAKAAHCKON NO3MLMU OOy4arollerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

®  [IpUHATHE TpaJuLIUOHHBIX 00111e4eNI0BEYECKUX T'YMaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYI JEATEIBHOCTb B HHTEpEcax IPaJAaHCKOIO
oOuiecTBa, yuacTBOBaTh B CAMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aliy;

e  yMEHHUE B3aMMOJEICTBOBATH C COLMAIBHBIMA MHCTUTYTaMHU B COOTBETCTBHUHU C MX
(GYHKLIUSAMU 1 Ha3HAUEHUEM,;

® TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM AEATEIbHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHNSA:

e  c(hOPMHUPOBAHHOCTb POCCUIMCKOM IPaXkAaHCKOM HIACHTUYHOCTH, MATPUOTU3MA;

e [ICHHOCTHOE€ OTHOLIEHHME K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUAM
POCCHMCKHX YUEHBIX B 00JIaCTU (PU3HUKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e  cpOopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

e CHocOOHOCTh OLIEHMBATh CUTYallMl0 W TPUHUMATh OCO3HAHHBIE pEIIEHMUS,
OPUEHTHUPYAICh HAa MOpAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE B
JESATENIBHOCTH YUYEHOT0;

®  OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMYMBOTO Oy yILIErO.
ICTETHYECKOr0 BOCTIMTAHUA:

® OBCTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYas SCTETHKY HAay4dHOTO TBOpPYECTBa,
npucylero Gpusnvyeckon Hayke.

TPYAOBOI0 BOCIIMTAHMSA:

® UHTepec K pa3iMyHbIM cdepam NpodhecCHOHAIBHON NEesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOI, yMEHHE COBeplLIaTh OCO3HAHHBIN BBIOOp Oynmyien
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIAHbI;



® TOTOBHOCTb U CHOCOOHOCTH K OOpa3OBaHUIO M CaMOOOpPA30BaHHMIO B 00JACTH
(GU3KUKYM HAa TPOTSKCHUH BCEH KHU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e cPOpMHUPOBAHHOCTH  SKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHUE TJ00aIBHOIO
XapakTepa KOJOTHUECKUX Mpodiem;

® [UIAHUPOBAaHHWE U OCYIIECTBIIEHUE NEHCTBUII B OKpYXaloUlell cpele Ha OCHOBE
3HAHUS LeJIel YCTOMYMBOrO Pa3BUTHUS YEIIOBEUECTBA;

®  pacHIMpEHHUE OIbITa JEATEIBHOCTH SKOJOTUYECKOW HAIpPaBIEHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUHU 10 (PU3HKeE.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e  cpOopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUA HU3NUECKOI HAYKU;

®  OCO3HAaHHUE LIEHHOCTH HAyYHOW JESITENbHOCTHU, TOTOBHOCTh B IPOLIECCE M3YyUEHUS
GU3MKM  OCYIIECTBISATH  IPOEKTHYD U HCCIENOBATENIbCKYIO  JIEATEIbHOCTh
WHMBUIYQJILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble Jloruyeckue a1eicTBUA:
®  CaMOCTOATEIBHO (OPMYIIHPOBATh U AKTYyaJIM3MPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
®  ONpelensATh LEJIH JEITEJIbHOCTH, 3a/aBaTh IApaMETPbl W KPUTEPHUH HX
JIOCTUKEHHUS;
®  BBIBIATH 3aKOHOMEPHOCTH U TMPOTHBOPEUYHUS B PacCMaTPUBAEMBIX (UINUECKUX
SIBJICHUSAX;
e paspabarbiBaTh IUIaH pEIIEHUs MPoOJeMbl C Y4ETOM aHaiu3a HUMEIOIINXCs
MaTEepHAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
® BHOCUTb KOPPEKTUBBI B JEATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKHU ITOCIIEICTBUI AEATEIBHOCTH;
®  KOOPJAMHUPOBATH U BBHIMOJHATH PadOTy B YCIOBHUSX PEaJbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
®  pa3BHUBAaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEeM.
ba3zoBble ucciienoBare/ibCKue A1eMCTBUA:
e BIAJECTh HAYYHOM TEPMHMHOJIOTMEH, KIIOUYEBBIMU TMOHATUSAMH W METOJAMU
¢du3nuecKoil HayKu;
® BIAJCTh HABBIKAMU Yy4YEOHO-UCCIIEIOBATEIBLCKONM M TIPOEKTHOW IESATEILHOCTH B
obnmactu (U3HMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY MOHMCKY
METO/IOB pemieHusi 3amad  (U3UYECKOTO COJEp)KaHHS, NPUMEHEHHUIO Pa3IUIHBIX
METOJIOB MMO3HAHUS;



e BIAJeTh BHUJAAMHU JICATEIBHOCTH TI0 TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnH, MPeoOdpa30BaHNI0 U MIPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX CUTYalUsX,
B TOM YHCJIE TIPU CO3JIaHUU y4EOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

®  BBIBJIATH IPUYMHHO-CIICICTBEHHBIC CBS3U M aKTyaJIM3HPOBATh 331ady, BBIBUIaTh
TUIOTE3y €€ pelIeHus, HaXOIUTh apTyMEHTHI IS 0Ka3aTelbCTBA CBOUX YTBEPKACHUH,
3a71aBaTh MapaMeTpPhl U KPUTEPHH PELICHHS;

®  AHAIM3MPOBATh IOJYYECHHBIC B XOJAE PELICHUS 33Ja4d Pe3yIbTaThl, KPUTHYECKU
OLICHUBATh UX JOCTOBEPHOCTb, IIPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

e craButh M (GOpPMYIMpPOBATH COOCTBEHHBIC 33agadud B  00pa30BaTEIbHOU
JIeATEILHOCTH, B TOM YHCIIC TIPH U3y4eHUH (PU3NKY;

®  J1aBaTh OLIEHKY HOBBIM CUTYallHsSM, OLEHHUBATH IPUOOPETEHHBIN OMBIT;

e yMeTh TIEPCHOCUTh 3HaHMA 1O (HU3MKE B  IPAKTUYECKYHD  00JIaCTh
KHU3HEICATEIILHOCTH;

®  yMEeTh MHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEJIMETHBIX 00IacTei;

®  BBIJABHUIaTh HOBBIC MJICH, ITPEJIaraTh OPUTHHAIBHBIC TIOAXObI U PEIICHHS;

e  CTaBUTH NPOOJIEMBI U 33]1a4H, TOIYCKAIOUINE aJIbTEePHATHBHBIC PEIICHHS.

Pa6Gora ¢ undopmanmeii:

® BIAJETh HABBIKAMH IMOJYYEHUS HWHPOpPManuu (GHU3UUECKOTO COJCpKaHUS U3
UCTOYHHKOB DPAa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH IIOHCK, aHAJM3,
CHCTEeMAaTH3allMI0 W HWHTEPIPETalni0 WHPOPMAIMM PAa3IUYHBIX BHIOB U (oOpM
NIPEJICTaBIICHHUS;

®  OIICHWBATh IOCTOBEPHOCTH HH(OpMAIHH;

®  HCHOJB30BATH CPEJCTBa MHOOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEeLICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX U OpraHM3allUOHHBIX 3a7ady C
coOmoieHneM  TpeOOBaHWU  SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHns, TPaBOBBIX W OTHYECKUX HOPM, HOPM HH(OPMAIIMOHHON
0e30IMacHOCTH;

®  C03/1aBaTh TEKCThl (PU3MUYECKOIO COJACpPXkAHUS B PA3IUYHBIX (opmarax Cc yuyéToM
Ha3HaueHUs MH(pOpMAMM U 1EJIeBOM ayAWTOPHH, BHIOMpas ONTUMAIbHYIO (GOpMY
NPEICTAaBICHUS U BU3yaTH3aIHN.

KoMMyHUKaTHBHBbIE yHHBepPcaJIbHbIe Y4eOHbI€ el cTBHA:

®  OCYILECTBJIATH OOIIEHUE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOI NEATETHLHOCTH;

®  pacro3HaBaTh MPEANOCHIIKN KOHMIMKTHBIX CUTYAIHA U CMATYATh KOH(DIMKTHI;

®  pa3BEPHYTO W JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCITOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

® T[OHMMaTh W WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIMBUIYaITLHOU
paboThI;

e  BBIOMpPATh TEMATUKY U METOJbI COBMECTHBIX JIEHCTBUI C YIETOM OOIIMX HHTEPECOB
¥ BO3MOXKHOCTEH Ka)XKJIOTO WieHa KOJJICKTHBA,



®  IIPMHUMATh LEIM COBMECTHOM ACATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEHCTBUS O €€ JOCTMIKEHUIO: COCTAaBJIATh IUIAH JACUCTBUM, pacIpeneisiTb POIU C
y4€TOM MHEHUH YYaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOM paboThI;

e OIICHHWBaThb KAayeCTBO CBOErO BKJIAJa M KaKIOrO y4yaCTHMKA KOMAaHIbl B OOIIMH
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

e qpeiaraTb HOBBIE IIPOEKTHl, OLEHUBAaTh HUAEH C [O3MLUU HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

®  OCYLIECTBJISATh IO3UTHUBHOE CTPATETUYECKOE IOBEJIECHUE B PA3JIMYHBIX CUTyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIE 1eCTBUSA

Camoopranusaunus:

®  CaMOCTOATEIbHO OCYIIECTBIIATH [T03HABATEIIbHYIO AESTENILHOCT B 00JIaCTH (PU3UKU
U aCTPOHOMUH, BBISBIIATH POOIEMBI, CTABUTh U (POPMYINPOBATH COOCTBEHHBIE 3a/1a4H;
®  CaMOCTOATENIBHO COCTAaBJATH IUIAH PEUICHUS PAcUYETHBIX M KA4ECTBEHHBIX 3a/ad,
IUTaH BBINIOJHEHUSI TPAKTHUECKOW paboThl € YyYETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIOUTEHUII;

®  1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

®  pacuMpATh paMKH Y4eOHOIO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

e JenmaTh OCO3HAHHBIA  BBIOOp, apryMEeHTHpPOBAaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbD 34 PEUICHUE;

®  OLEHUBATh NPUOOPETEHHBIH OIBIT;

e  CcrocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO SPYIUIIUU B OOJACTH (PU3MKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

e 1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;

e BJAJeTh HAaBBIKAMHU IO3HABATEIbLHOW peQJIEeKCHU KaK OCO3HAHUS COBEpPIIAeMbIX
JENCTBUI U MBICIIUTENBHBIX ITPOLIECCOB, X PE3YJITATOB U OCHOBAHMI;

®  UCHOJb30BaTh NPUEMBI pedieKCHH A OLEHKH CUTYyallud, BbIOOpa BEpHOIO
peLIcHus;

®  yMEThb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIIEHUS 110 UX CHUKECHHUIO;
e [pUHUMMaTh MOTHBBl M AapryMEHThl JApPYTUX @pU aHAIU3E PE3YIbTATOB
JeATEIbHOCTH;

®  [IpUHUMAThH ceOsl, HOHUMAsi CBOM HEJOCTATKH U JOCTOMHCTBA;

e [pUHUMMATh MOTHBBl M AapryMEHThl JApPYTUX I@pU aAHAIU3E PE3YIbTATOB
JIeSATEIbHOCTH;

®  [pHU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpornecce noCTHXKEHHS TMUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBI MO (u3uke
JUIS YpOBHSI CpeIHero oomero oOpa3oBaHHMs Yy OOYYaIOIIMXCS COBEPIIEHCTBYETCS
HMOLIMOHAIbHBIN UHTEJUIEKT, IPEANoaralomuil chopMUPOBAHHOCTD:



®  CaMOCO3HaHHUS, BKIIOYAIONIETO CHOCOOHOCTh IOHUMATh CBOE 3MOIMOHAIBEHOE
COCTOSIHUE, BUJICTh HAIIPABICHUS Pa3BUTH COOCTBEHHOMN SMOIIMOHATIBLHOM cepsl, ObITH
yYBEpEeHHBIM B ce0e;

®  CaMOpETyJIMpPOBaHMS, BKIIOYAIONIETO  CAMOKOHTPOJb, yMEHHE IPUHHMATh
OTBETCTBEHHOCTD 32 CBOE MOBEJICHHUE, CTIOCOOHOCTH aAaTHPOBATHCS K SMOLIMOHATILHBIM
U3MEHEHHSIM H MIPOSIBIISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

e BHYTPCHHEHl MOTHMBAlMHM, BKJIIOYAIONICH CTpEeMJIGHHE K JOCTIDKCHHIO LEIH WU
ycrexy, ONTHMH3M, HHHUIMAaTHBHOCTb, YMEHHE JEWCTBOBaThb, HCXOIS W3 CBOMX
BO3MOXKHOCTEI;

® OMIATWH, BKIIOYAIOIIEH CIIOCOOHOCTh IMOHMMATh SMOLMOHAIBHOE COCTOSIHHE
JPYTUX, YIUTHIBATh €T0 MPU OCYHISCTBICHUN OOIEHHS, CIIOCOOHOCTh K COYYBCTBHUIO H
COIIEPEKMBAHHUIO;

®  COIMAJBHBIX HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTH BBICTPaWBaTh OTHOLICHUS C
JIPYTUMH JIOABMH, 3200THTHCS, TIPOSBIISITS HHTEPEC U Pa3pemiaTh KOH(OIUKTHL.

[NPEAMETHBIE PE3VIJIBTATDI
K konny oOyuenus B 10 Knacce npeaMeTHbIE pe3yiabTaThl HA YIUIYOJIEHHOM ypOBHE
JIOJKHBI OTPaXkaTh C()OPMUPOBAHHOCTH Y OO YUaIOIUXCSl YMEHUI:
® [OHUMAThb POJIb (PU3UKU B 3KOHOMMYECKOW, TEXHOJIOI'MYECKOH, 3KOJIOIMYECKOM,
COIMAIIEHOW M ATHUYECKOU cepax AEATeIbHOCTH YEJOBEKa, POJb M MECTO (PU3MKHU B
COBPEMEHHOMU Hay4yHOU KapTHHE MUDpa, 3HAUEHUe ONMCATEIbHOH,
CHCTEMaTU3HUPYIOLIeH, 0OBSICHUTENBHON U MPOrHOCTUYECKOH (YHKUUH (U3NUECKOM
TEOPUN — MEXAHUKH, MOJIEKYJISIPHOU (DU3UKU U TEPMOAMHAMUKH, POJb (pU3NUECKON
Teopuu B (POPMUPOBAHUHU MPEACTABICHUHN 0 GU3NYECKON KapTUHE MUPA;
® pasnuyaTh YCJIOBHMS HPUMEHHUMOCTH Mojienell (U3MUeCKUX Tel M IPOIEecCOB
(stBNEHMI): MHEpLIMAIbHAS cUCTEMa OTCUYETA, ADCOIIOTHO TBEPAOE TENO, MaTEpUATIbHAS
TOYKa, PaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE IMaJieHue, aOCONIOTHO YIpyras
nedopmarusi, aOCOIOTHO YNPYyroe U abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIH
ra3a, >KMJIKOCTU U TBEPAOro (KpUCTAIIIMYECKOr0) Teia, WACalbHBIA ra3, TOUCUHBIN
3apsij, OAHOPOJHOE IEKTPUYECKOE ITOJIE;
® pasnuuaTh YCJIOBHs (IpaHMIbI, 00JacTH) MPUMEHUMOCTH (U3NYECKHX 3aKOHOB,
MOHUMAaTh BceoOIIMi xapakTep (yHIaMEHTalIbHBIX 3aKOHOB U OTPAaHUYEHHOCTH
HCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;
® aHAJIM3UPOBATh M OOBSICHATH MEXaHWYECKHUE IPOLECCHl U SBICHMS, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUS U 3aKOHBl MEXAHUKU (OTHOCUTEIBHOCTH MEXAHMUYECKOTO
IBUKEHUsI, (GOpMYINbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO JIBWXKEHHS, IpeoOpa3oBaHuUs
lanuness 1ist  ckopocTH W TepeMelleHus, 3akoHbl HbOTOHA, NIPUHLUI
OTHOCUTENBHOCTH ['anmuiies, 3aKOH BCEMHPHOIO TSITOTEHMSI, 3aKOHBI COXpPaHEHUS
UMIYIbca M MEXaHWUYECKOW DSHEpPruM, CBs3b pabOThl CHWIBI C HW3MEHEHHEM
MEXaHUYECKON SHEpruu, YCIOBUS paBHOBECHS TBEPAOro Tena), IpU ITOM
HCIOJIb30BaTh ~ MaTeMaTHYeCKOe BbIpaXEHHE 3aKOHOB, YKa3blBaTh  YCIIOBUS



MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: NMpeodpa3zoBanuii [ aues, BTOPOTro U TPEThEro
3aK0HOB HBIOTOHA, 3aKOHOB COXPaHEHUS UMITYJIbCa U MEXAHUYECKOM SHEPTHUH, 3aKOHA
BCEMUPHOTO TATOTEHUS;

® aHAIM3UPOBATh M OOBACHATH TEIUIOBBIC TMPOLECCHl M SBJICHUS, WCIOIb3YA
ocHoBHble TojoxkeHnss MKT u 3akoHbl MoseKyJIApHOH (DU3MKM U TEPMOAMHAMUKHU
(CBsI3b JaBJICHUS UJCAIBHOTO ra3a CO CpeAHEH KUHETHYECKOW SHEpPrueil TerioBOro
JBUKEHMSI M KOHLIEHTpALMENW €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CPEIHEN
KMHETUYECKOM HHEPruei TEIUIOBOTO JBMKEHUS €ro 4YacTUL, CBS3b JaBJICHUS
UJCAIBHOTO Tra3a C KOHUEHTpAaUMEed MOJIEKYJI U €ro TEMIIEpaTypoil, ypaBHEHHE
MenpeneeBa—Knaneiipona, nepBbld 3aKOH TEPMOJMHAMHKHM, 3aKOH COXPAHEHHUs
SHEPrud B TEIUIOBBIX IIpolieccax), MPH OSTOM HCHOJIb30BaTh MaTeMaTHYECKOe
BBIPQKCHUE 3aKOHOB, yKa3blBaTh YCJIOBUS IPUMEHUMOCTH ypaBHeHUs MeHneneeBa—
Knanetipona;

® aQHAJIM3UPOBaTh M OOBICHATH DJIEKTPUUYECKHE SIBJICHUS, HCIOJb3YS OCHOBHBIE
MIOJIOKEHMSI U 3aKOHBI AJIEKTPOJAMHAMUKY (3aKOH COXPAaHEHUS IEKTPUUYECKOTO 3apsija,
3akoH  KylioHa, NOTEHUMANbHOCTh  3JEKTPOCTATHUUECKOIO  MOJsI,  IPUHLHUII
CYNEPHO3ULMH JIEKTPUUECKUX IOJIEH, NPU 3TOM YKa3blBas YCIOBHSI NPUMEHUMOCTH
3akoHa KyrnoHa, a TakXKe NpPaKTUYECKH BaXKHbIE COOTHOLIEHHUA: 3aKOHbl Oma ais
ydacTKa LeNM W M 3aMKHYTOM DJEKTpUYecKod nenu, 3akoH Jxoynsa—J/lenna,
npaBuia Kupxroda, 3axonsr @apazaes AJis 2JIEKTPOIIN3a);

e onuchiBaTh (PU3MUECKHE TMPOLIECCHl M SIBJICHUS, MCHOJb3ysl  BEIMYUHBI:
nepeMeleHne, CKOpOCTb, YCKOPEHUE, UMITYJILC TeJla U CUCTEMbI TeJl, CHUja, MOMEHT
CWJIbI, JIaBJI€HHE, MOTEHLMAJIbHAS SHEPIUsi, KMHETUYECKash HHEpPrusi, MeXaHudecKas
sHeprus, paboTa CHIIBI, LIEHTPOCTPEMUTEIBHOE YCKOpEHHE, CUila TSKEeCTH, CHIIa
YIPYTOCTH, CHJIa TPEHHS, MOIIHOCTb, DHEPIHsl B3aUMOACUCTBUs Tela ¢ 3eMIIEN
BONMM3M €€ IMOBEPXHOCTH, 3HEPrusi ymnpyroi nedpopmanuu MPYKHUHBI, KOJIUYECTBO
TEIUIOThI, a0CONIOTHAsI TeMIlepaTypa Tesa, padoTa B TEpPMOJWHAMUKE, BHYTPEHHSS
SHEprus MIEIbHOrO0 OJIHOATOMHOIO Ta3a, paboTa HAEaIbHOIO ra3a, OTHOCHUTEIIbHAS
BJIQXKHOCTh BO31yxa, KIIJ[ naeanbHOro TEmIoBOrO IBMIraTells; 3JIEKTPUYECKOE IOJIE,
HaNpsHKEHHOCTD AJIEKTPUYECKOTO TMOJIsI, HAIPSKEHHOCTD MOJIE TOYEUHOTO 3apsijia Win
3apsHKEHHOTO IIapa B BaKyyMe U B JMAJIEKTPHUKE, MOTEHIMAT 3JIEKTPOCTaTHUYECKOIO
II0JI, Pa3HOCTh IOTEHLMAJIOB, IEKTPOABIIKYIAs CHJIA, CHJIA TOKA, HaIpsHKEHHE,
MOIIHOCTh TOKa, AJIEKTpUYecKass €MKOCTb INIOCKOTO KOHJIEHCATOpa, COMPOTHBIICHHUE
ydacTKa ILIEeMU C IOCJIEN0BaTeNbHbIM M TapaiieIbHbIM COEIMHEHUEM DPE3UCTOPOB,
SHEPTUs JIEKTPUUECKOT0 MOJIs KOHACHCATOpa;

® OO0BACHATH OCOOCHHOCTH TPOTEKAaHUs (U3MYECKUX SBICHUI: MeXaHUYecKoe
NBUKEHHE, TEIUIOBOE JBIDKEHHWE 4YacTHIl BEIECTBAa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOe JBMXKeHUE, Tuddy3us, UCTIapeHne, KUIEeHne U KOHIeH Callts, TIaBIeHue
U KpPUCTAJUIM3AalMs, HANpPABIEHHOCTh  TEIUIONEPENAud, JJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAILHOCTH MOBEPXHOCTHU 3apsKEHHOT0 TIPOBOJIHUKA,



® TMPOBOAMTH HCCIIEIOBAHNE 3aBUCHMOCTH OJHOW (PM3UUECKON BEIMUYUHBI OT JPYrou
C HCIOJb30BAaHUEM IMPSIMBIX H3MEPEHMM, NPU 3TOM KOHCTPYHMPOBaTh YCTAHOBKY,
(buKCUpOBaTh PE3ybTATHI MOJYYCHHON 3aBUCHMOCTH (DU3MYECKHX BEJIWYMH B BUJEC
rpaduKoB ¢ Y4€TOM aOCOJIIOTHBIX IMOTPELIHOCTEW W3MEpEeHUi, AenaTb BBIBOJBI 110
pe3yJibTaTaM MCCIEA0BaAHNUS;

® MPOBOAWTH KOCBEHHbIE HM3MEpPEHHS (DU3MYECKHX BEJIWYHMH, IPU ITOM BBIOMPAThH
ONTUMAJIbHBIH METOJl M3MEpPEHMs, OLEHHBATh AaOCOJIOTHBIE U OTHOCHTEIbHbBIE
IIOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHUN;

® [POBOAMUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHON TI'MIOTE3bl: IJAaHUPOBATh
OKCHEPUMEHT,  COOMpaTh  OIKCHEPUMEHTAJIbHYI0  YCTAaHOBKY,  aHAJIN3UPOBATh
IIOJIyYEHHBIE PE3YJIBTAThI U AEIaTh BBIBOJ O CTATYyCE NPEIJIOKEHHON TUIIOTE3BI;

e coOmoaaTh paBuia 0€30MacHOrO TPyAa IpU MPOBEIEHUH MCCIEI0BAHUM B paMKax
y4eOHOro 3KCIEepUMEHTa, NPAKTUKyMa U y4eOHO-MCCIe0BaTeIbCKONM U MPOEKTHOU
JESTEeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1a0OpaTOPHOIO
o0opymoBaHUs;

e pemaTh pacuyCTHBIC 3a/la4Ml C SBHO 3aJaHHONW W HESBHO 3aJaHHON (U3NYCCKOM
MOJIETIbIO: Ha OCHOBAaHMM aHallu3a YCJIOBUS OOOCHOBBIBATh BBHIOOp (u3MUECKON
MOJI€NM, OTBevarouieil TpeOoBaHUAM 3aJauyd, HPUMEHATH (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH ¥  MOCTyJaThl (U3NYECKUX TEOpUMl MpU  HCHOJIb30BAHUU
MaTEMaTHYECKUX METOJO0B pEIIEHUs 3a7ad, NPOBOAUTH pAacy€Tbl HAa OCHOBAaHUU
UMEIOLUXCA JIaHHBIX, AaHaAJIM3UpPOBaTh pPE3YylbTaTbl U KOPPEKTUPOBATh METOMbI
pelIeHns ¢ y4ETOM MOJyUYEHHBIX Pe3yIbTaTOB;

e pemiaTh KayeCTBEHHbIE 3a/laud, TpeOyIolle NPUMEHEHUs 3HaHUN U3 pa3HbIX
pasnenoB Kypca (QHU3MKM, a TaKK€ HMHTETpallud 3HAHUM W3 JPYIHX M[PEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA: BBICTPAMBATH JIOTMYECKYIO IIEMOUYKY PACCYXKIECHUU C
OIOPOi Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

® UCIOJb30BaTh TEOPETUYECKUE 3HAHUS A1 OOBSCHEHUS OCHOBHBIX NPUHIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB M TEXHOJIOTMYECKHX
IIPOLIECCOB;

® [PUBOJIUTH IMPHUMEPHl BKJIaJa POCCUHCKUX U 3apyOekKHbIX Y4YEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B 00BSCHEHUE MPOLECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHI;

® aHaJIM3UPOBATh M OIICHWBATh IIOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM
JeSITeIbHOCTH YEJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMH MpOIeccaMu, C MO3UIUN
JKOJIOTUYECKON 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
MPUPOJIONONIB30BaHNH, a TaKXKE Pa3yMHOM HCIIOJIb30BAHUU JTOCTHKEHUN HAyKH U
TEXHOJIOTHH IS JAThHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTRA;

® IMPUMEHATh pa3IuyHble CcHocoObl paboTel ¢ HHOpManue ¢GU3nIEcKOro
COJIep’KaHusl C MCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTUH, MPHU
3TOM UCMOJb30BaTh COBPEMEHHBIE HH(GOPMAIMOHHBIE TEXHOJOTMU [UI IOMCKa,
nepepaboTKU W TPEAbsSBICHUS YU4eOHOM M Hay4yHO-TOMYJSpHOM MHbOpMaIuH,



CTPYKTYPUPOBAaHUS M HMHTEpPIPETAUH HH(OPMAIMH, TOJYYCHHONH M3 pPa3IHYHBIX
MCTOYHHMKOB, KPUTHYECKU aHATM3UPOBATh NOTy4aeMyr0 HH(GOPMALIUIO U OLIEHUBATH €€
JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIN3a
MCTOYHMKA HH(POPMALIUY;

® MPOSBIISATH OPTraHU3AIMOHHBIE U IIO3HABATENIBHBIE YMEHHS CaMOCTOATEIBHOTO
NpUOOpETeHUs] HOBBIX 3HAHWUU B MPOIECCE BBINOJIHEHUS MPOEKTHBIX M Y4eOHO-
UCCIIeI0BATENBCKUX PabdoT;

e paboTaTh B IpyIIe ¢ UCIOTHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH, MIIaHUPOBAThH
paboTy Trpynmsl, palMOHAIBHO pACIpeNeNiaTh JAEATEIbHOCTh B HECTaHAAPTHBIX
CHUTYaIHsIX, aJleKBAaTHO OIICHUBATh BKJIAJ KQKJOT0 M3 YYaCTHUKOB TPYIIIBI B PEIICHNE
paccMarpuBaeMoil mpoOIeMsl;

® MpOSBIATH MOTHBAMIO K Oyaymed mnpodeccHoHAIBHONW —JesTeIbHOCTH 10
CIIEUATBHOCTSAM (PU3NKO-TEXHHUECKOTO MPOQHIIS.

K konny obyuenus B 11 knacce npeaMeTHbIC pe3yabTaThl HA YIIIYOJIEHHOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHIM:

® TIOHMMATh DPOJIb (PU3MKU B SKOHOMHYECKOH, TEXHOJOTUYECKOW, COLMUAIBHON H
ATUYECKON cdepax NesTEIbHOCTH YelIOBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOMN
HAyYHOUM KapTUHE MHpA, pOJIb ACTPOHOMUHU B MPAKTUYECKON AESITETbHOCTH YEIOBEKa
U JajdbpHEHIIEeM HAayYyHO-TEXHUYECKOM  pa3BUTHM, 3HAYCHHE  ONMUCATEIbHOM,
CUCTEMAaTU3HPYIOIIEeH, 0OBSICHUTENIBHON M MPOTHOCTHYECKON (YHKIUI (U3NYECKOM
TEOpPUH — DIJIEKTPOJAMHAMUKH, CIIELUATIbHONW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢busuky, ponb Gusndeckoit Teopur B (OPMUPOBAHUU MPEACTABICHHUN O (hH3HUECKOM
KapTUHE MHUpPA, MECTO (PU3NYECKOW KapTUHBI MHpa B OOILIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEACTABICHUI O IPUPO/IE;

® pasnuyaTh YCJIOBHMS HPUMEHHUMOCTH Mojienell (U3MUeCKuX Tel M IPOLEecCOB
(sBIEHMI): ONHOPOAHOE DJEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE IMOJ,
rapMOHHYECKHE KoJIeOaHUsl, MaTeMaTHUYECKU MAasSTHHUK, WICAIbHBIN MPYKUHHBINA
MasiTHUK, TApMOHUYECKHE BOJIHBI, H/I€aIbHbINA KOJeOaTeNbHbIN KOHTYp, TOHKAas JTHUH3A,
MojIeJiell aTomMa, aTOMHOTO Si/Jpa U KBAHTOBOM MOJIETIN CBETA;

® pasnuyaTh yCIIOBUS (TpaHUIlbI, 00JACTH) MPUMEHHUMOCTH (U3MUYECKUX 3aKOHOB,
MOHUMAaTh BCceoOIIMH xapakTep (yHIaMEHTalIbHBIX 3aKOHOB U OTPAaHUYEHHOCTH
WCIIO0JIb30BAaHUSI YACTHBIX 3aKOHOB;

® AHANM3HUPOBATH U OOBACHATH dJEKTPOMATHUTHBIE TTPOIECCHI U SBJICHHUS, HCTIONb3YS
OCHOBHBIE TIOJIOKEHUST W 3aKOHBl JIIEKTPOJUHAMUKH M CIELHMAIBHOW TEOpUHU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs IEKTPUYECKOro 3apsja, cuia Amrmepa, cuia
JlopeHua, 3aKOH »JJEKTPOMAarHUTHOW WHAYKIUHW, npaBuio Jlenna, cBsa3p DJIC
CaAaMOUHJIYKIIMM B 3JIEMEHTE AJIEKTPUUYECKOW IEMH CO CKOPOCTHIO M3MEHEHMS CHIIbI
TOKa, TOCTYJIaThl CIIEIMAIbHON TEOPUU OTHOCUTENIbHOCTH DUHILTENHHA);

® AHANM3HWPOBATh M OOBACHATH KBAHTOBBIE IMPOLECCHI U SBICHUS, HCIONb3YS
MOJIOKEHUS KBAaHTOBOW (M3UKH (ypaBHeHHE DiHIITeHa 11 GoTodddekTa, mepBoiit



U BTOPOM 1mocCTynarel bopa, IpPUHLUII COOTHOLIEHHS HEONPEACIEHHOCTEN
I'elizenOepra, 3aKOHBI COXPaHEHMs 3apsAJOBOIO M MAacCOBOIO YMCENI M SHEPruu B
SJICPHBIX peakLUsX, 3aKOH PaJUOAaKTUBHOIO PacIaia);

® ONUCHIBATh (PU3UYECKUE TPOLECCHl W  SBJICHUS, HCIOJB3YSl  BEJIIMYHMHBIL:
HaNpsOKEHHOCTb  BJIEKTPUYECKOTO I0JIs, IMOTEHIHMAN 3JIEKTPOCTAaTUYECKOro IOJIs,
Pa3HOCTb MOTEHIMAJIOB, 3JIEKTPOJBIKYLIAs CHJIA, WHAYKIMS MarHUTHOIO II0JIs,
MarHUTHBI TOTOK, cwia Awmnepa, HMHIYKTUBHOCTb, OJJIEKTPOJBHXKYIIas CHJIA
CaMOMHIYKIMH, SHEPTUs MarHUTHOIO IOJIsSI IPOBOJHUKA C TOKOM, PEISTHUBUCTCKUI
UMIIYJIbC, TTOJIHASL SHEPIHsl, SHEPIUs MOKOsI CBOOOIHONM YaCTHIIbI, SHEPTUS U UMILYJIbC
(oToHa, MacCOBOE YMCIIO H 3apsij AApa, SHEPTH CBS3H SPa;

e O0OBACHATH OCOOEHHOCTH NPOTEKaHUs (PU3MUYECKUX SIBICHUMN: 3JIEKTPOMArHUTHAS
WHAYKIUS, CAMOMHIYKIINS, PE30HAHC, HHTeP(EPEHIUS BOJH, TU(PAKIHS, TUCTICPCHS,
MOJIHOE BHYTPEHHEE OTpaxeHwue, Gporodiekrpuieckuii 3gpdekt (horoaddexr), anbda-
u Oera-pacmajpl  saep, ramMma-usiaydeHue sjaep, (u3Myeckue — MPUHLUIBI
CIEKTPAJILHOT'O aHaJIM3a U paboThI J1a3epa;

e OMpeAesaTh HalpaBiICHUE UHAYKIMM MAarHUTHOTO IOJI IPOBOJAHHMKA C TOKOM,
cuiibl Amnepa u cuiibl JlopeHua;

® CTPOUTH H300pa)KEHHE, CO3/1aBa€MOE IJIOCKUM 3€pKajioM, TOHKOW JMH30U, U
paccuuThIBaTh €0 XapaKTEPUCTHKH;

® [IPUMEHATH OCHOBOIOJATaloIMe aCTPOHOMUYECKHUE MTOHATHUS, TEOPUU U 3aKOHBI JUISI
aHalM3a U OOBSICHEHHS (PU3MUYECKHX IMPOLIECCOB, MPOMCXOAAIIUX B 3BE3/AX, B
3BE3IHBIX CHUCTEMaX, B MEXKIaJIaKTUUECKON cpene; [BWKEHUS HEOECHBIX Tell,
ABOJIIOLMH 3BE3 U BeeneHHol;

® IPOBOAMTH UCCIIEOBAHHE 3aBUCUMOCTEH (PU3NUECKUX BEIMYMH C UCIIOIb30BaHUEM
OpSMBIX HM3MEpPEHHMH, TNpU OSTOM KOHCTPYHpOBaTh YCTaHOBKY, (DUKCHPOBATh
pe3yabTaThl MOJYYEHHOH 3aBHCHMOCTH (U3MYECKUX BEIMYUH B BUIE TI'padUKOB C
y4€TOM aOCONIOTHBIX IMOTPEIIHOCTEH M3MEpPEeHMM, J1eNaTh BBIBOJBI MO pe3ysbTaTaM
HCCIIEIOBaHMUS;

® IPOBOAMTH KOCBEHHbIE HM3MEpPEeHMs (DU3NYECKHX BEJIWYMH, IPU ITOM BBIOMpAThH
ONTUMAJILHBIA METOJT M3MEpPEHMs, OLEHHBATh AaOCOJIOTHBIE U OTHOCHTEIbHBIE
MIOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;

® DPOBOAWUTH OMNBITHl IO MPOBEPKE MPEAJIOKEHHOW THUIIOTE3bl: IUIAHUPOBATH
HKCHEPUMEHT,  COOMpaTh  HIKCHEPUMEHTAJbHYI0  YCTAHOBKY,  aHAJIW3UPOBATh
MOJIy4YE€HHBIE PE3YJIbTAThI U JeNaTh BBIBOJ] O CTaTyCE MPEJIOKEHHON TUIIOTE3bL;

® OMNUCHIBATh METObI OJYUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

e coOmoaaTh npaBuia 0€30MacHOro TpyAa MPU MPOBEACHUH HCCIEA0BaHUN B paMKax
y4eOHOro HKCIEepUMEHTa, NMPAKTUKyMa U Yy4eOHO-HCCIeI0BATeIbCKONW W MPOEKTHOU
NESTeIbHOCTH C MCIIOJIb30BAaHUEM HW3MEPUTENBbHBIX YCTPOWCTB U J1TaOOPaTOPHOIO
000opyI0BaHUS;

e pemaTh pacuéTHHIC 3aJlaud C SBHO 3a/laHHOM M HESIBHO 3a/JaHHON (U3UUECKOM
MOJIC/IbIO: HAa OCHOBAaHUM aHAJIW3a YCJIOBUS BBIOMpaTh (PU3MUYECKHE MOJIENH,



OTBeYarole TpeOOBaHUAM 3a7auM, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH
U TOCTyJaThl (U3NYECKUX TEOPUN IMPHU HCIOIH30BAHHUH MaTEMaTHUYECKUX METO/0B
peuieHuss 3axad, MOPOBOAUTh PACU€Thl HAa OCHOBAHMM MMEKOLIUXCS JIaHHBIX,
AQHAJIM3UPOBATh pPE3YNbTaTbl WM KOPPEKTUPOBATH METOABI PEIICHHS C Y4ETOM
IIOJIyYEHHBIX PE3YJILTATOB;

e pemaTh KaueCTBEHHbIC 3a7aud, TpeOyroliMe NPUMEHEHHUs 3HAaHUM U3 pa3HbIX
pa3nenoB Kypca (U3MKH, a TaK)Ke HHTETPALlMU 3HAHUH W3 JPYTHX MPEIMETOB
€CTECTBEHHO-HAyYHOI'O LIMKJIA: BBICTPAUBATh JIOTMUECKYIO LEMNOYKY PACCYXKACHUHN C
OIOPOI Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUECKUE SBICHUS;

® JICIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHUS OCHOBHBIX HPUHIMIIOB
paboThl M3MEPUTENBHBIX MPHUOOPOB, TEXHHUUYECKUX YCTPOMCTB M TEXHOJIOTHYECKHX
IIPOLIECCOB;

® TPHUBOJIUTH MPUMEPHI BKIAJa POCCUUCKHX U 3apyOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B 00BSCHEHUE IPOLECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHIA;

® aHANM3HPOBaTH M OICHUBATHh IOCJIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESTeIbHOCTH 4YeNIOBEKa, CBSI3aHHOW C (PU3MYECKMMM MPOLEccCaMH, C TO3ULUN
3KOJIOTUYECKOU 0e30MacHOCTH, MpEeACTABICHUI 0 paluroHaIbHOM
IIPUPOJIONOIIB30BAHUH, & TAKKE PA3yMHOM HCIIOIB30BAHUM JOCTVIKEHUN HAyKU H
TEXHOJIOTHH JIs1 JATbHEHIIET0 pa3BUTHS YEJI0BEUYECKOT0 OOIIECTBA;

® TPUMEHATH pa3NIuyHble crmocoObl paboTel ¢ uHpopmanmeld GU3NIECKOTO
CoJIepKaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHH, MPHU
3TOM HCIIONb30BaTh COBPEMEHHBbIE HMH(OPMAIIMOHHBIE TEXHOJIOTHUU [UIS TIOWCKA,
nepepaboTKU H TpEeAbSBICHUS Y4eOHOW M HAay4YHO-TIONMYNISIPHOW HHQOpMAINH,
CTPYKTYPUPOBAHHUS U HMHTEPIpETAlud HHPOPMAIMH, TOJYYCHHOW W3 Pa3TUYHBIX
HMCTOYHUKOB, KpUTUUECKH aHAIM3UPOBATh MOJy4aeMyl0 HHPOPMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE aHan3a
MCTOYHUKA UH(OpMAIUY;

® [IPOSIBIATH OPTraHM3ALMOHHBIE W II03HABAaTEIbHBIE YMEHHMS CAMOCTOSTEIBHOTO
MpUOOpEeTEeHUsT HOBBIX 3HAHHM B MpOIIECCE BBIMIOJHEHUS MPOEKTHBIX M yueOHO-
HCCIIEIOBATENbCKUX padoT;

e paboTarh B IPYIIE C UCIIOTHEHUEM PA3JIMYHBIX COLUAIBHBIX POJieH, MIaHUPOBATh
paboTy TIpynmel, palMOHAIbHO paclpeAensiTh AesTeNbHOCTh B HECTaHJAPTHBIX
CUTYyallUsIX, aIcKBaTHO OLIEHUBATh BKJIQJ KAXKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE
paccMaTpuBaeMoi mpoOIeMbl;

® TPOSBIATH MOTHBAMIO K Oyaymed mpodeccHoHalbHON AesITeNbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOoduIIs.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

‘ KosauuecTBo 4acoB ‘ DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
0/l | mporpaMmsI Beero Kourposibhbie)  IlpakTuieckue| ogpasopareapnbie
padoThI padoThI pecypebi
Pasznen 1. HAYYHBIM METO/ ITIO3HAHWS ITIPHPO/IBI
1.1 Hay4HbIil METO] TO3HAHUSI TPHPO,TBI 6 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41bf72
Hroro no paszaeny 6
| Pasnen 2. MEXAHUKA
bubmuoreka IIOK
1 1
2.1 Kunemaruka 0 https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
1
2.2 Hunamuia 0 https://m.edso0.ru/7f41bf72
.. bu6anoreka LIOK
1
2.3 Cramika TBEpIIOrO TENa > https://m.edso0.ru/7f41bf72
bu6nuorexa [IOK
10 1
2.4 3aKOHBI COXPAaHEHUSI B MEXaHUKE hitps://m.edsoo.ru/7f41bf72
Uroro mo paszaeny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
. but6mmorekxa [IOK
1 1
3.1 OCHOBBI MOJIEKYJIIPHOKHHETHYECKOH TCOPHH 5 https://m.edsoo.ru/7f41bf72
3.2 Tepmonunamuka. TeniaoBble MalTuHbI 20 1 bu6nunorexa LIOK



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72)

Al"pel"aTHBIe COCTOAHHA BCUICCTBA. ®da30BEIC

bubnunoreka LIOK

3.3 MIepPeX0/Ibl 14 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 49
Pasznen 4. DJJIEKTPOJIMHAMUKA
bubnunoreka LIOK
4.1 DICKTPHHICCKOE 10N 24 https://m.edso0.ru/7f41bf72
N . bubnunoreka LIOK
4.2 [ToCTOSIHHBIH JCKTPUUECKUN TOK 24 https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
4.3 TOKH B pasMiHbIX Cpesiax 6 https://m.edso0.ru/7f41bf72
Htoro no paznemny 54
Paznen 5. PUBUUYECKHUUN TIPAKTUKYM
5.1 @uU3NUECKHi IPAKTUKYM 16 16
Hroro mo paszaeny 16
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

KoanuyecTBO 4acoB | DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
P
n/n POrpamMMabl Beero Kontpoaenbie| IpakTuueckue| o5pa30parenpubie
00THBI a00ThI
pa Y pecypcsl
Paznen 1. JIEKTPOJIMHAMUKA
bubmnoreka IIOK
: 14
11 MaruutHoe none https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
: 13 1
12 ICKTPOMATHHTHAA HHAYKIN https://m.edsoo.ru/7f41c97¢
Hroro no paszeny 27
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
bu6nuorexa [IOK
. 10
2.1 Mexanuteckue Koneoanms https://m.edsoo.ru/7f41c97¢
bu6nuorexa [IOK
. 15
2.2 VICKTPOMATHHUTHEIE KOJICOaHM https://m.edsoo.ru/7f41c97c
23 MexaHuyecKkue U 3J1€KTPOMAarHUTHBIE 10 1 bubmuoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6nuorexa [IOK
. 25 1
2.4 Onmika https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH
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but6mmoreka [IOK

3.1 Ocroset CTO > https://m.edso00.ru/7f41c97c
Hroro 1o pasuaeny 5
Paznen 4. KBAHTOBAS ®U3UKA
. bubnunoreka LIOK
- 1
4.1 Kopryckysipro-BoiIHOBOH fyanusu > https://m.edso0.ru/7f41c97¢
bubmuorexa [IOK
. 5
4.2 Pusika atoma https://m.edso00.ru/7f41c97c
43 ®du3uka aTOMHOTO s1pa U 5 bubmuoreka [IOK
' 3JIEMEHTaPHBIX YaCTHUII https://m.edsoo.ru/7f41c97c
Utoro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3IUKU

51 DneMEeHThI aCTPOHOMHUH U 12 bubnuorexa [IOK
acTpo(U3HUKH https://m.edsoo.ru/7f41c97¢
Hroro 1o pasueny 12
Pa3nen 6. PUSHUYECKHN IPAKTUKYM
6.1 dusznuecKuii MpaKTUKyM 16 16 ﬁggﬁ’;ﬁjfg;gﬁﬁ £410970
Uroro mo paszaeny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cuctemaru3zanus u o0o0IeHne
71 MIPEIMETHOTO COZICP KAHUSI U OTIBITA 15 bubmuorexa [IOK

NesITeIbHOCTH, IPUOOPETEHHOTO TPH
n3ydeHuu Kypca pusuku 10 —11

https://m.edsoo.ru/7f41c97c
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KJIaCCOB

Uroro no pazgeny

15

PesepBHOE Bpemst

10

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




