116. denepanbHas paboyas nmporpaMma o yuyeoHomy npeametry «Duszukay
(yrayOnéHHBIN yPOBEHB ).

116.1. ®enepanbHas pabouas mporpamma o yueoHomy npeamery «Duzukay
(yrnyOnéHuuelii  ypoBeHb) (mpeameTHas — obnacth  «EcCTecTBEeHHO-HAy4YHBIC
MIPEAMETHI») (Z1ajiee COOTBETCTBEHHO — IIporpamMma 1o (¢usuke, Gpusnka) BKIOYaeT
MOSICHUTETIbHYIO 3alHCKy, cofepxaHue OOydeHHs, MUIAaHUPYEMBbIE pe3yJIbTaThl
OCBOCHMSI POTpaMMBbI 110 (PU3HUKeE.

116.2. [losicauTenpHas 3amUcKa OTpa)kaeT OOIIME IEeNMu W 3a7aud (U3HKH,
XapaKTEPUCTUKY TICUXOJIOTUYECKHUX MPEIMOCHIIOK K €€ M3YyUEHUIO 00YyYarOIIMMHUCH,
MECTO B CTPYKTYype Y4eOHOro IJIaHa, a TaKkKe MOJIX0JbI K 0TOOpY colepKaHus, K
OTIPEICTICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

116.3. Conepxanue o0OydeHHUS PACKPBIBAET COJEp)KaTeIbHbIC JIMHUH,
KOTOPBIE TIPEIAratoTCs sl 0053aTeTbHOTO N3YYCHHS B KaXK0OM KJlacce Ha YPOBHE
cpeaHero oo1ero oopa3oBaHuUsl.

116.4. Tlnanupyembie pe3yJbTaTbl OCBOCHUS TMPOTpaMMbl 10  (PUBHUKE
BKJTFOUYAIOT JIMYHOCTHBIC, METAIIPEIMETHBIC PE3yJIbTAaThl 32 BECh MEepUO O0yUeHUS
Ha YpPOBHE CpeaHero ooimero oOpa3oBaHMs, a TAKKe MPEAMETHBIC JTOCTHUKEHUS
oOyyJaromerocs 3a KaxIblil ToJ1 00y4YeHus.

116.5. ITosicHuTenbHAS 3aMKCKA.

116.5.1. [Iporpamma 1o pu3uke Ha ypOBHE CpeaHEro obiero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJOKEHM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTesibHON MporpaMmsl, peactaBieHHbIX B PI'OC COO, a Takxke
c yu€toM (enepasbHOM paboueit mporpammbl BocnuTaHuss W Konmenmuu
npenoaaBaHus yaeOHoro npeameTta «Pu3uka» B 00pa3oBaTeNbHBIX OPTaHU3AINAX
Poccuiickoit deneparuu, peaqu3yomux OCHOBHBIE 00pa30BaTEIbHBIC TIPOTPAMMBI.

116.5.2. [Iporpamma 10 (u3MKe oOmpenenseT 00sS3aTebHOE MPEIMETHOE
coJiep KaHue, yCTaHABIMBAET PEKOMEHIYEMYIO TTOCIICIOBATEIHHOCTh U3YUEHUS TEM
U pa3JesioB YYEOHOTO MpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHY TPUIIPEAMETHBIX
CBSI3€M, JIOTMKH Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEW 00yYarommXcs.

[Iporpamma mo ¢usuke Aa€T MpEJACTaBICHHE O LEAX, COJAepkKaHWUU, oOuIeH



cTpaTernd OOy4YeHHs, BOCIHMTAaHUS U Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
yaebHoro npenmera «Pusnka» Ha yriIyOJIEHHOM YpOBHE.

116.5.3. 3yuenue kypca (QU3UKA YIIIYOJIEHHOTO YPOBHS ITO3BOJISIET
peann3oBath 3a7aud NpodeCcCHOHATBHON OpPUEHTALUY, HAMPABICHO HAa CO3JaHHE
YCIIOBUHM ISl IPOSIBIIEHUSI CBOMX MHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
KaXXbIM 00y4aroIUMCsl, KOTOPbIe HEOOXOIMMBI JIJIsl IPOJIOJKEHUST 00pa30BaHUs B
OpraHM3alMsIX MNPOPECCHOHATHBOTO OO0pa30BaHMUA IO PA3IUYHBIM  (DU3HKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

116.5.4. B nporpamme 1o (u3HKe OMPEnessIIOTCs TUIAaHUPYEMbIE PE3yIbTaThI
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeaMEeTHbIE, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METO/IO0JIOTUYECKON OCHOBOW Il pa3padOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM oOOy4YaroluXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3MKe Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus Ha yriay0iaEHHOM
YPOBHE, SBJIIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOJAXO.

116.5.5. [Iporpamma 1o Gpu3uKe BKIIOYALT:

IJIaHUPYEMBIE PE3yJbTaTbl OCBOEHUSA Kypca (GU3MKKM Ha YriayOln€HHOM
YPOBHE, B TOM UYHUCIIE MTPEIMETHBIE Pe3yJIbTaThl IO rojiaM 00yUYeHUs;

coJiepkaHue yueoHoro npeamera « @u3uka» mo rogam o0ydyeHHs..

116.5.6. IIporpamma o ¢u3rke UMeeT IPUMEPHBINA XapaKTep U MOXKET ObITH
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIs1 COCTABJICHHSI CBOMX pab0YMX MPOrpamMmm.

116.5.7. Ilporpamma 10 (HU3MKE MPEIOCTABIACT BO3MOXKHOCTH IS
peanu3anuy pa3iudHbIX METOIWYECKUX TMOAXOJ0B K MpEenojaBaHuio (pU3MKK Ha
yriay0aEHHOM YPOBHE MPHU YCIOBUM COXpPaHEHMS 0053aTeIbHON YacTH COJIep KaHUsA
Kypca.

116.5.8. ®u3nka kak Hayka 0 HauboJsee 00IUX 3aKOHAX MPUPOIbI, BHICTYTIAs
B KauecTBE Y4eOHOT 0 MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]l B CUCTEMY
3HaHUM 00 okpy:karomieMm mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI

JexXaT B OCHOBE IMIPOIIECCOB M SBJICHUM, HM3ydYaeMbIX XUMHUEH, OUOJIOTHEH,



busmdeckoir reorpaduei u actpoHommen. lcmonp3oBaHWE W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEICNNIO XapakTep W OypHOE pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJTyuYEHHUs! HOBBIX MaTEpHalioB C 3aJaHHBIMH CBoiicTBamu. M3yuenue (usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaromierocsi, B GOpMHUpPOBaHNE YMEHUN MPUMEHITh HAYYHBIM METOJ] MO3HAHUS
IIPU BBIMOJHEHUU UMU YUYEOHBIX UCCIET0BAHMM.

116.5.9. B ocHOBY Kypca ¢pu3MKHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus
MOJIOKEH pAN HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLUIIBI €ro
ITOCTPOCHMUS.

WNnes nenoctHocTd. B cOOTBETCTBHM € HEW KypeC SBIISIETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3AesioB (PU3HKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Wnes renepanuszanuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (QU3MKU
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBIsETCS
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
ToJIE.

Wnes rymanutapusanuu. Peanuzanus uaer NpeAnoiaracT MCIOJIb30BAHHE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICEHUE CBSI3U PAa3BUTHUS
(GU3MKK C pa3BUTHEM OOILECTBA, @ TAK)KE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Wnes npuxnaaHoi HanpasieHHOCTU. Kypc Qu3uku yriyOn€HHOTO ypOBHSA
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

WNnesa oskomorusaumm peanusyercst IOCPEACTBOM BBEICHUS DJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBS3aHbl C Pa3BUTHEM TEXHMKH M TEXHOJOTHH, a TakXke OOCYXICHHUs

Ipo0JIeM PALlMOHAIIBHOTO IPUPOOIIONB30BAHMS U HKOJIOTHUECKOM 0€3011aCHOCTH.



116.5.10. OcBoenne conepkaHusi HporpamMmbl MO (U3MKE CTPOUTCS Ha
MPUHIIAIIAX CUCTEMHO-IEATEIbHOCTHOTO moaxoaa. g pusmku peanuzanus 3THUX
MPUHIIMTIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUH CAMOCTOSTENIHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHicTBYyIomero ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHSI — 93TO CHUCTEMA CaMOCTOSITEJIBHOTO YYEHHYECKOTO JKCIIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHHUH HOBOTO
Marepuaia, 1abopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanu3aiuu Gu3nuecKkoro npakTukyma. B nmepBom ciydae npakTukym
npoBoauTcst b0 B koHIEe 10 u 11 kimaccoB, MuOO MOCE MEPBOrO MU BTOPOTO
MOJYTOANM B KaXKJIOM U3 3TUX KJ1accoB. BTopo# crocod — 310 uHTEerpamust padot
IPAKTUKyMa B CUCTEMY JIAOOPaTOPHBIX pabOT, KOTOPbIE MIPOBOAATCA B IpoLiecce
u3yuyeHus: pasznena (temsl). [Ipum 3TOM moa paboTamu MpakTUKymMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ MCCIIEZIOBAaHUE, KOTOPOE MPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BHUIa O€3 MOIIaroBOi HHCTPYKIIUH.

116.5.11. B mporpamme mo u3uke cucTeMa yYeHHYECKOTO IKCIIEPUMEHTA,
7a00paTOpHBIX padOT W MPaKTUKyMma MPEICTaBIICHAa €IUHBIM nepeuHeM. Bwioop
TEMaTUKU IS 3TUX BUAOB YYCHHUYECKUX MPAKTHUUECKUX PabOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAHUS ¥ OCHamleHus kabuHeta ¢usuku. [Ipm sToM obOecmeunBaeTcs
OBIIAJICHHE OOYYAalOIMIMMHCS YMEHHUSMH TIPOBOAMWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

116.5.12. bonpuioe  BHUMaHHME YAENSETCS PEUICHHIO PAacYETHBIX U
KayecTBEHHBIX 3a4a4. [Ipu 3TOM A pacy€THBIX 3a/ay MPUOPUTETOM SIBIISIOTCS
3aJ]a4M C SIBHO 33JaHHOM 1 HESIBHO 3aJJaHHON (PH3NIECKON MOJIENBIO, TIO3BOJISIONINE
IPUMEHATh U3yUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca,
TaK U UHTETPUPYs IPUMEHEHHE 3HAHUU U3 pa3HbIX pa3fenoB. s kauecTBEHHBIX
3a]1a4 IPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha OObSICHEHUE/TIpeicka3aHue MPOTEKaHMUs
(bu3MYeCcKuX SBJICHUHA U MPOIIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyrolume BeIOopa

(bu3uYECKO MOJIENHU SISl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.



116.5.13. B cootBerctBun ¢ TpeboBanusmMu ®I'OC COO k maTepuanibHO-
TEXHMYECKOMY O00€eCledeHHI0 y4eOHOTO mpoliecca Kype (U3MKH yTiayOIEHHOTO
YPOBHSI Ha YPOBHE CPEHEro 00111ero 00pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabunHere (QU3MKM JOKHO OBITh HEOOXOAMMOE
nabopaTopHoe 0OOpyJOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMme IO
(buU3HMKe YUEHUYECKUX OIBITOB, 1a00PaTOPHBIX padOT U padOT MPAKTUKYMa, a TAKKE
JIEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

116.5.14. JIleMmoHCTpalimoHHOE 000pyI0BaHKE (OPMHUPYETCS B COOTBETCTBUHI
C TIPUHIIMIIOM MHUHHMAJIBHONW JTOCTATOYHOCTH W OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOIECCOB, JIMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

116.5.15. JIaGopatopHoe 00OpyAOBaHHE JI YYECHUUYECKUX MPAKTUUYECKHX
pabot dopmupyeTcss B BUJE TEMAaTHUYECKHMX KOMIUIEKTOB M 00€CleurBaeTCs B
pacuére OJHOr0 KOMIUIEKTa Ha JBYX OOydYaromuxcs. TeMaTH4eCKHe KOMILICKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

116.5.16. OCHOBHBIMH LIETISIMA U3Yy4YEeHHUS (PU3MKU B 0OOIIEeM 00pa3oBaHUU
SIBJISTFOTCSI:

dbopMHupoBaHWE HWHTEpPEca W CTPEMIJICHHS OOyYaromMxcsi K HayYHOMY
W3YYCHUIO TPUPOMBI, Pa3BUTHE WX HWHTCIUICKTyIBHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

Pa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJE MO3HAaHWS U (HOpMUPOBAHHE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHupOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopmupoBaHre yMEHUN OOBSICHATD SIBJICHUS C UCTIOJb30BAaHUEM (PU3UUECKUX
3HAHHUI W HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpoBaHUE MPEACTABICHUN O poiu (U3MKK JUIsl Pa3BUTUS JAPYTUX



€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTaBICHUM O  BO3MOXKHBIX  cepax  Oynmymien
po(heCCHOHALHOM  JIEATENBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
nanbHeneMy oOy4eHHI0 B 3TOM HalpaBlICHUH.

116.5.17. JlocTiKeHHE ATUX 1ieJiel 00eCcIeunBaeTCsl PEIICHUEM CIIEIYOITUX
3aJa4 B Mpolecce M3y4YeHHs Kypca (U3MKH Ha ypPOBHE CpPEIHEro oOImero
oOpa3oBaHUS:

nproOpETEeHNE CUCTEMBI 3HAaHUH 00 00muX (PU3MIEeCKHX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHHWKy,  MOJEKYSIpHYI0O  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPO(PU3UKY;

(opMupoBaHrE YMEHUIN MPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
buznyecKkux SBICHUN B MPUPOAEC W ISl IPUHATHSA MPAKTUYECKUX PEIICHUN B
NOBCEIHEBHOM JKU3HU;

OCBOEHHE CHOCOOOB PpELIEHUS pa3MyHbIX 3a4ady C SIBHO 3a/laHHOU
busznyeckoil Monemblo, 3a/1ad, MOJAPa3yMEBAIONIMX CaMOCTOATEIBHOE CO3/IaHUE
¢du3znyecKkoil MoJeNnr, COOTBETCTBYIOIIEH YCIOBHUSAM 3a7auyd, B TOM YHUCIE 3a/ad
WH)XCHEPHOTO XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHIUIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPELy;

OBJIAJICHHE METOJaMH CaMOCTOSITEIbHOTO IUJIAHUPOBAHUS W TPOBEICHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTauud HHpOpMaIu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHME€ YCTIOBHM IS Pa3BUTUS YMEHUH MPOEKTHO-HUCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE UHTEpeca K chepaM podeCCUOHATIBHON AeATeIbHOCTU, CBSI3aHHOU
C (PUBHUKOM.

116.5.18. B cootBerctBuu ¢ TpedoBanussmu GI'OC COO yriayOnéHHbIiM
ypOBEHb M3yueHHs y4eOHOro mpenMera «Du3uka» Ha YPOBHE CPETHETO OOIIero
oOpa3oBaHMsl BBIOMpaeTcss OOYYaIOUIUMUCS, IUIAHUPYIOUIUMH TMPOJIOJDKEHHUE

o0pa3oBaHusl MO CHEIUATBHOCTAM (PU3UKO-TEXHUUECKOTO MPODUIIS.



116.5.19. Obmee yucao 4acoB, pEeKOMEHAOBAHHBIX U U3Y4YEHUS (U3UKH
(yrmyonenssiii ypoBeHb) — 340 yacos: B 10 knacce — 170 gyacoB (5 yacoB B HeZlENI0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamme 1o (u3uKe MepeueHb J1a0OpaTOPHBIX U
MPaKTUYECKUX pabOT SBISIETCS PEKOMEIOBAHHBIM, YYHUTENb JElaeT BbIOOP
NpoBeNeHUs] J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.

116.5.20. B mporpamme mo (u3MKe KaKI0TO Kilacca MpejiaracTcs pe3epB
BPEMEHH, OTBOJUMBIN HA BapUATUBHYIO YaCTh MPOTPAMMBI, COJEPKaHUE KOTOPOI
dbopmupyeTcsi y4dacTHUKaMHU oOpa3oBaTeibHOTO Tmpolnecca. Jlrobas paboyas
IporpaMma JI0JIKHa MOJTHOCTBIO BKIIIOUATh B ce0sl COJiepKaHUE JaHHON TPOrpaMMBbl
1o (pu3MKe.

116.6. Conepxanue oOyuenus B 10 kiacce.

116.6.1. Paznen 1. Hay4Hblif MeTOT TTO3HAHUS IPHUPOIBI.

®duzuka — pyHAaMEHTalIbHas HayKa o npuponae. HaydHblii MeTOl MO3HAHUS
Y METO/Ibl UCCIIETOBaHUS (PU3NUECKUX SBJICHUI.

DKCIEpUMEHT U TeOpHs B Tporiecce Mo3HaHus mpuponabl. Habmonenue wu
HKCIIEPUMEHT B (PU3UKeE.

CriocoObl u3MepeHus: (PU3NYECKUX BEJIMYMH (QHAJIOTOBBIE U IUGPOBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATIUKOBHIE CHCTEMBI).

[TorpemHocT  uU3MepeHH  QU3WYECKUX BenUYMH (a0CoNMOTHAs U
OTHOCHUTEJIbHAS).

MonenupoBanue HU3HMUECKUX SBJICHUN W MPOIECCOB (MaTepHalibHas TOYKa,
aOCOJIIOTHO TBEPAOE TEINO, UACANbHAS KUAKOCTb, UCANIbHBIN I'a3, TOUSUHBIH 3apsin).
I'unore3a. @uU3nyeCKUii 3aK0H, TPAHULIBI €r0 IPUMEHUMOCTU. PU3nYecKas TEOpusl.

Ponws u mecto pusuku B popMupoOBaHHH COBPEMEHHON HAyYHOW KApTUHBI
MUpA, B IPAKTHUYECKOH EATEIBHOCTH JIIOICH.

YyeHnueckuil SKCIIepUMEHT, JIabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

W3mepenue cuiabl TOKa M HAOpsOKEHUS B LENU IMOCTOSHHOTO TOKa IPHU

MOMOILM aHAJOTOBBIX U MU(POBBIX U3MEPUTETBHBIX TPUOOPOB.



3HakoMcTBO ¢ UG poBoi 1adoparopueit mo ¢usuke. [Ipumepsl nuzMepeHus
(GU3UYECKUX BEIMYWH TP IIOMOIIN KOMIIBIOTEPHBIX JATYHKOB.

116.6.2. Pazgen 2. MexaHnuxka.

116.6.2.1. Tema 1. Kunemartuxka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BekTop MarepHalbHOM TOYKH, €r0 MNPOEKUWH Ha OCH CHUCTEMBI
koopauHat. Tpaekropus.

[lepemernienue, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MaTe€pUaJbHOW TOYKHM, UX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nepemMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE IPSIMOJIMHENHOE IBH>)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHS U ITyTH MAaTEPUAIBHOW TOUKU OT BPEMEHU U HUX
rpauKu.

CBobOosHOe majzeHue. YCKOpeHHe CBOOOJHOro majacHus. J[BHKeHue Tena,
OpOIIEHHOTO MO YIVIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTHU U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonunennoe naBmwxeHue. [IBUKEHHME MATEpPUAIIBHOM TOYKH IO
OKPY>KHOCTH. YTJiOBas MU JIMHEWHass CKOpocTh. llepmoa u yactora oOpaiieHwus.
[{enTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MaTEpUAIbHON TOYUKH.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIHUIOMETP,
JIBH>)KCHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIaun, CKOPOCTHbBIE
JTUQTHI.

JleMoHCTpauuu.

Mogenb cucteMbl OTCUETA, WLUTIOCTPALMS KHHEMAaTUHYECKUX XapaKTePUCTUK
JIBYKCHUS.

CriocoObl uccien0BaHusl IBH>KCHUM.

Nnnroctpanus npeaeinbHoro nepexoia i i3MepeHre MrHOBEHHOM CKOPOCTH.



[IpeoOpazoBaHue ABUKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEeKEHHOM NPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU3OHTY H
TOPU30HTAJBHO.

Hanpasnenue ckOpoCcTH IpHu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHeE yTel, TPAEKTOPHIl, CKOPOCTEN IBHKEHHSI OJTHOTO M TOTO )K€ Teja
B Pa3HBIX CUCTEMaX OTCYETA.

YueHnueckuit SKCIEPUMEHT, 1a00PaTOPHBIE pa0OThI, MPAKTUKYM.

N3yyeHne HEpaBHOMEPHOTO NBUKEHUS C LEIBIO OMPEAECICHNUS] MTHOBEHHOM
CKOPOCTH.

N3MmepeHue yckopeHust Mpu MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBHXKCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

Hccnenopanne 3aBUCUMOCTH IYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenne  yckopeHHS ~ CBOOOAHOrO  TajeHus  (PEKOMEHIOBAaHO
UCIIOJIb30BaHue HU(PPOBOIL TabopaTOpUn ).

N3yuenne pABuXKEHUS Tena, OpoIIeHHOro Tropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O MPSIMOM MPOMOPIIMOHATBHOM 3aBUCUMOCTH MEXK/1y 1alIbHOCTBIO MOJIETA
Y HAYQJILHOM CKOPOCTBIO TEJa.

N3yyeHne nBUMKEHUS Tella MO OKPYXHOCTH C MOCTOSSHHOW MO MOZYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCMMOCTH TEpUOa OOpalleHUs] KOHUYECKOTO MasTHUKA
OT €ro nmapaMeTpoB.

116.6.2.2. Tema 2. JIunamuka.

ITepBeii 3axkoH HrproTtona. MuepumanbsHble cuctembl oTcuéra. lIpuHimn
otHocuTenbHOCTH ['anunes. HewHepiumanbHble cHUCTEMBI OTCUETa (OMpPEACIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cuil.

Bropoii 3akoH HproToHa 1151 MatepraibHON TOYKHU.



Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBUBAJIEHTHOCTh TI'PABUTALIMOHHON U
WHEPTHON MAaCCBI.

Cuna TspKecTH. 3aBUCUMOCTbh YCKOPEHHSI CBOOOIHOIO MaJ€HHSI OT BBICOTHI
HaJ[ MTOBEPXHOCTHIO TUIAHETHI M OT Teorpaduueckoil mupoThl. [[BrkeHrne HeOECHBIX
TeJl W UX COyTHUKOB. 3akoHbl Kemepa. [lepBasg kocMu4eckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttenma. Bec Tena, aBmxyierocs c
YCKOpPEHHEM.

Cuna tpenusa. Cyxoe Tpenuwe. CHiia TPEHHS CKOJBXKEHUSA U CUJIa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEJla B
KUIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO ABUKCHHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHHYecKue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: MOAUIMITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpauuu.

Hab6nronenue nBmkeHus Tell B MHEPIHAIBHBIX U HEMHEPIIUATBHBIX CUCTEMAX
OTCYETA.

[IpyuHLIMIT OTHOCUTEIBLHOCTH.

Kauenue nByX HUIMHAPOB WM IIAPOB Pa3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHOU CUCTEMBI OTCUETA.

CpaBHeHHE  paBHOJECUCTBYIONIEH MPUIOXKEHHBIX K TeIy CHI C
IIPOU3BEECHUEM MACCHI TeJla HA €r0 YCKOPEHHUE B MHEPLUAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOLIUX B PE3YJIbTAaTE B3AUMOJICHCTBUS TEII.

HN3mepenune macc no B3anMOICUCTBUIO.

HesecomocTs.

Bec tena npu yCKOPEHHOM NOABEME U MaJICHHH.

LleHTpOoOeKHBIC MEXaHNU3MBI.

CpaBHeHHE CUJT TPEHUSI IOKOSI, KAUEHUS U CKOJIbKEHUSI.

Y4eHn4eckuii SKCIIepUMEHT, JIa00paTOPHBIC PAOOTHI, MPAKTUKYM.

N3mepenrie paBHOACUCTBYIONIEH CUJI NIPU JIBUIKEHUH OpYCKa MO HAKJIOHHOM



IJIOCKOCTH.

[IpoBepka THMOTE3BI O HE3aBUCUMOCTH BPEMEHU IBHKEHUS OpycKa IO
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanune 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

N3ydenune IBUKEHUS CUCTEMBI TEJl, CBA3AHHBIX HUTHIO, IEPEKMHYTOWU YEPE3
NETKuit OJIOK.

N3mepenne koadduiinenTa TpeHus Mo BeIUYMHE YrioBoro KodgduinenTa
3aBucuMocTH Frp(N).

Uccnenosanue nBmxeHUs: Opycka M0 HAKJIOHHOW TJIOCKOCTH C EPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3yyeHne nBmkeHUs rpy3a Ha Bally C TPEHUEM.

116.6.2.3. Tema 3. CtaTuka TBEpAOrO Tena.

AGcomoTHO TBEpAOe Teno. [loctynmarenbHoe W BpallaTelibHOE JIBHXKCHHE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCWUTEIIBHO OcH BpamieHus. [liedo cuiebl.
CnoxeHue Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3IMIHOC PAaBHOBECHE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KpaH, peiéTyaTbie KOHCTPYKIIUH.

JleMoHCTpauuu.

Y ci10BUsI paBHOBECHS.

Bunsl paBHOBECHS.

Y4eHn4eckuii SKCIIEpUMEHT, JIA00paTOPHBIC PAOOTHI, MPAKTUKYM.

HccnenoBanne ycinoBUMl paBHOBECUS TBEPIOrO TeENA, HMEIOMIETO OCh
BpAaIl[CHUS.

KoncTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydenue yCTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOMIAAb OIOPHI.

116.6.2.4. Tema 4. 3aK0oHBI COXpAaHEHUSI B MEXAHUKE.

Nmnynec MatepuanbHOM TOYKH, CUCTEMBI MaTEpUANIBHBIX TOYEK. LlenTp macc



CHUCTEMbI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

Nmmynbe Critbl 1 N3MEHEHHUE UMITYJIbCA TENa.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMEHT uMIlyJbca MaTepuadbHOM TOUYKH. I[IpencraBiieHHE O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cwibpl Ha MajloM W Ha KOHEYHOM TnepemenieHun. I 'padudaeckoe
MpEICTaBICHUE PAOOTHI CHIIBI.

MOIIHOCTH CHUJIBI.

Kunetnueckass sHeprus maTepHalibHOM TOUku. TeopemMa 00 M3MEHEHUU
KUHETUYECKOW YJHEPTUU MATEPUATIBHOU TOUKHU.

[ToreHuuanbHble W HEMOTCHIMAJIbHbIE CUJbl. [loTeHIUManbHas SHEPTUs.
[ToTeHmmanbHas sHEprust yrnpyro neGopMupoBaHHON NpyKuHBI. [loTeHImanbHas
DHEPrus Tejla B OJHOPOJHOM I'PaBUTALMOHHOM IoJie. [loTeHnanpHas 3Heprus tenna
B T'PaBUTAIIMOHHOM II0JI€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMUYECKASI CKOPOCTb.

CBs13b pabOTHI HEMOTEHITUATBLHBIX CUJI C U3MEHEHHEM MEXaHUUECKON SHEPT U
CUCTEMBI T€Jl. 3aKOH COXPaHEHHSI MEXaHUYECKOUN SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBuenune bepHymm ajisi MaealbHOM MKUJKOCTU KakK CJEICTBUE 3aKOHA
COXPAHEHHUsI MEXaHUYECKOU IHEPTUU.

TexHUYeCcKne yCTPOUCTBA U TEXHOJOTHYECKUE MPOLIECCHI: JBHKEHUE PAKET,
BOJIOMET, KOTIEDP, TPY>KUHHBIN MUCTOJET, THPOCKOI, PUTYpHOE KaTaHUE HA KOHbKaX.

JlemoHcTpanum.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

HN3mepenune MOIITHOCTH CHJTBL.

N3MeHeHue sHEpTUM TeJla MPU COBEPIICHUH PaOOTHI.

B3auMHble npeBpallieHuss KHHETUYECKOWM M MOTEHIMAJIbHOW SHEPTUM IIPU

ﬂCﬁCTBHI/I Ha TCJIO CUJIbI TSAKCCTHU U CHUJIbI YIIPYT'OCTH.



CoxpaHeHHe SHEePTHH MPU CBOOOTHOM TaICHHH.

Y4eHn4eCcKuii HIKCIIEPUMEHT, JJA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

N3MepeHne numnyiibca Tela o TOpMO3HOMY Iy TH.

N3MepeHue cuibl TSI, CKOPOCTH MOJIETH AIEKTPOMOOMIISI U MOIIIHOCTH CUJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

UccnenoBanne coxpaHeHHsI UMITYJIbCA IIPU YIIPYTOM B3aWMOICCTBUMU.

N3MepeHrne KHHETUYECKO YHEPTUH TEJIA 10 TOPMO3ZHOMY ITYTH.

CpaBHeHHE U3MEHEHHUS OTEHLIUAIBHON SHEPTUU MPYKUHBI ¢ paOOTOMN CHIIBI
TPEHMUSL.

Omnpenenenre pabOThl CHIIBI TPEHUS NPU JABUKEHUU Tejia N0 HAKIOHHOM
IIJIOCKOCTH.

116.6.3. Paznen 3. MonexynsipHas Gu3rka U TepMOJAMHAMUKA.

116.6.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOU TEOPUH.

OcHOBHBIE TOJOXEHUA MOJEKyIsipHO-kKuHeTnueckod Teopun (MKT), ux
onbITHOE 00ocHOBaHue. [lnddysus. bpoyHoBCckoe aBMXeHHE. XapaKTep ABUKCHUS
M B3aMMOJCHCTBUS YacCTHUI] BEIIECTBA. Mojaenu CTPOEHHs Ta30B, KUIKOCTEU H
TBEPJBIX TEI U OOBSCHEHHE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyn (aromoB). KonmnyecTBo BemectBa. [loctosiunas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl €€ uamepenus. Illkana
temneparyp Llenbcusi.

Mojenb uacanbHOro ra3a B MOJEKYJISIPHO-KUHETUYECKOM TEOPUH: YaCTHULIbI
rasza JABWKYTCS XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C JIPYTOM.

l'a3zoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOGcoiroTHas
temmneparypa (mkana temneparyp KenbpBuna). 3akon [lansToHa. M3omporecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemlecTBa. | paduueckoe
MIPE/ICTABIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBa3p MEXAy JaBICHUEM W CpPEOHEW KUHETUYECKOW  DSHEpruei
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HACAIbHOrO ra3a (OCHOBHOE

YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).



CBs13b a0COJIOTHOM TeMIIepaTypbl TEPMOIUHAMUYECKON CUCTEMBI CO CpeTHEM
KMHETUYECKOW dHEPTUEH MOCTYNAaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHULL.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: TEPMOMETP,
OapomeTp, MoTyYeHuEe HaHOMATEPHUAIIOB.

JlemoHcTpanum.

Mopenu IBUKEHHUS YaCTUI] BELLIECTBA.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUXKEHUS.

Huddysust :KUIKOCTEN.

Mogpens onbita lITepHa.

IIputsxkeHne MOJIEKYII.

Mopenu KpUCTaIUINYECKUX PEMIETOK.

Habmtoienue u ncciaenoBaHue U30MpOLECCOB.

Y4eHnuecKkuil IKCIEPUMEHT, JJaAOOpaTOpPHbIE Pa0OTHI, IPAKTUKYM.

Hccnenoanne rmponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECHS IIpU
TEIMJI000MEHE MEXTy TOPSUYEH M XOJIOIHOM BOJIOM.

N3yueHne M30TEpMUYECKOrO mpouecca (PeKOMEHAOBAHO MCHOJIb30BAHHE
1udpoBoit 1aboparopun).

N3yuenue n30X0pHOTO mnpoiiecca.

N3yuenune nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHUS.

116.6.3.2. Tema 2. TepmoauHamuka. TenaoBbie MAIIUHEI.

Tepmogunamuueckass (T/[) cucrema. 3agaHue BHEIIHUX YCIOBUW — JJis
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsbl. [lapameTpsl
TEPMOAMHAMHYECKON CUCTEMBI KaK CPEAHUE 3HAYEHHUSI BEJINYNH, ONIMCBHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMuku. (CaMONpOW3BOJIBHAS — peIaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mogens uaeanbHOrO rasa B TEPMOAUHAMUKE — CHCTEMA YPaBHEHUU:

ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaXEHUE ISl BHYTPEHHEH S>HEPTHH.



VYcnoBus MPUMEHUMOCTH 3TOM MOJEIM: HU3Kas KOHUEHTpALUsl YacTHUL, BHICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH YHEPIrUy OJTHOATOMHOTO HMJI€AJIbHOTO
rasa.

KBazucrarnueckre U HECTaTUYECKHUE MPOLIECCHI.

DOnemMeHTapHasi paboTa B TepMouHaMuKe. Beruncnenue padoThl 1o rpaduky
npoliecca Ha pV-auarpamme.

Teruonepenaya  kak  cmoco0  M3MEHEHHMsS]  BHYTPEHHEH  SHEpPIuH
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorsl. TemnoéMkocTes Tenma. YaenbHas W MOJSpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YenbHas TemioTa CrOpaHHs
ToruBa. Pacuér kommuecTBa TemIoThl mnpu Temonepenaye. I[lonsrue o0
aauabaTHOM IIpoIriecce.

IlepBblii 3aKOH TepMOAWHAMHUKHU. BHyTpeHHsisi sHeprusa. KomuyecTBo
TEIJIOThI u paboTra Kak Mepbl M3MEHEHHMS BHYTPEHHEW 3HEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKHK [IJI1 PABHOBECHBIX IMPOLECCOB: YEpE3
3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOIUT
eINHCTBEHHAs afanabara. AOCOIIOTHAS TeMIeparypa.

BTtopoii 3akoH TEpMOAMHAMUKM i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO IepeaTh TEIIOTY OT 0oJjiee XO0JIO0JHOro Teja K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunuune! gecteus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTMUECKHE aCTIEKThl UCIOJIb30BAHUs TEIUIOBBIX JBUratesieil. TermmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHHUecKre yCTPONCTBA M TEXHOJOTMYECKUE IPOILECCHI: XOJIOIUIbHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AlUs «TEIUIOBBIX» OTXOJIOB C

HCIIOJIBb30BAHUEM TCIIJIOBOT'O HACOCA, YTHUIIM3allus 6I/IOOpFaHI/ILI€CKOFO TOIIJINBA IJIA



BBIPAOOTKH «TEIUIOBOM» U 3JIEKTPOIHEPIUH.

JleMoHCTpauuu.

N3menenue Temmneparypsl npu aanadaTuyeckoM pacIlIupeHUU.

Bo3nymnoe orauso.

CpaBHeHUE yAETbHBIX TEIIOEMKOCTEN BEILIECTB.

CniocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.

HccnenoBanue annabaTHOrO mpouecca.

KomnproTepHble MOJEIN TEMIIOBBIX IBUTATEIICH.

VY4yeHnueckuil SKCIIepUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM .

N3mepenue yaenbHOM TENI0EMKOCTH.

HccenenoBanue nponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO IpolLecca.

N3yueHne B3aMMOCBSI3M SHEPIMHM MEKMOJEKYJISIPHOIO B3aUMOJECUCTBUSA U
TEMIIEpaTypbl KUIIEHUS KUIKOCTEN.

116.6.3.3. Tema 3. ArperaTHsie cOCTOSTHHS BemecTBa. Da3oBbie MepeXoIbl.

[TapooOpazoBanue u KoHaeHcainus. Mcrmapenue u KumneHue. Y AelbHas
TeIJI0Ta NapooOpa3oBaHusI.

HacpimienHsle ¥ HEHachllleHHbIE napbl. KadecTBEeHHas 3aBHCUMOCTH
IUVIOTHOCTH M JIaBJIEHUS HACBIIEHHOTO Mapa OT TEMIEPaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT J1aBJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINbHAS BIIaXKHOCTD.

TBépnoe teno. Kpucramnmueckue u aMmopgHbie Tesia. AHU30TPONUS CBOMCTB
KpuctauioB. IlnaBneHue W KpUCTaIM3alMs. YJIedpHas TEIIOTa IUJIaBJICHUS.
CyOnumariusi.

Hedbopmanmu BEpOTO Tena. Pactsokenue u cxkarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TeroBoe pacmMpeHue KUAKOCTEH U TBEPIBIX Te, 00BEMHOE U JIMHEWHOE
paciperre. AHrapMOHHM3M TEIUIOBBIX KOJIEOaHHI YaCTHIl BEIIECTBA KaK MPUYMHA

TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).



[Ipeobpa3oBanue sHEPTUM B (Pa30BBIX Mepexoax.

VYpaBHeHue TEII0BOro OanaHca.

[ToBepxHoctHoe HaTspkeHHe. KoappuimeHT MOBEpXHOCTHOTO HATSKEHUS.
Kanwmnspasie siBnenus. J(aBieHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJIKOCTH.
dopmyiia Jlarutaca.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTUYECKUE TMPOLECCHI:  KHUIKUE
KpPHUCTaJUIbl, COBPEMEHHbBIE MaTEPHUAJIbI.

JlemoHcTpanum.

TennoBoe pacmnpeHue.

CBOlCTBa HACBIIICHHBIX TAPOB.

Kunenue. Kunenne npyu noHM>KEHHOM JIaBJICHUMU.

N3mepenHne Cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanwnnsipasie sBIeHHUS.

Moenn HeHbIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HccnenoBanue HarpeBaHus U MJIABJICHUS KPUCTAUINYECKOTIO BEIIECTBA.

Bunbr nedopmarimii.

Habnronenue mansix nedopmariuii.

YyeHnveckuit SKCIIepUMEHT, JIa00paTopHbIe PabOThI, MPAKTUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHue CBOMCTB HACBILIEHHBIX 1apOB.

N3mepennie abCOMIOTHON BIAXHOCTH BO3[yXa U OLIEHKAa Macchl MapoB B
MOMEIICHHH.

N3mepenne kod¢duiimenTa moBEPXHOCTHOTO HATSHKCHHUS.

N3mepenune monyns FOunra.

UccnenoBanue 3aBUCUMOCTH JaeopMaliud pPE3WHOBOTO oOpaslia ot

HpI/IJIO)KCHHOﬁ K HCMY CHJIBI.



116.6.4. Paznen 4. DnekTpoauHaAMUKA.

116.6.4.1. Tema 1. DaexTpudeckoe moJe.

DneKkTpu3anus Tea U €€ NposIBICHUA. JJNEKTpuueckuid 3apsn. JlBa Buaa
INEKTPUYECKUX 3apsfaoB. [IpOBOAHWKM, JUAIEKTPUKU U MOJYNPOBOJIHUKH.
DneMeHTapHbINA ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3apsi/ia.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Dnektpuyeckoe noJie. Ero neiictBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€anocts  anmekTpudeckoro  mojis. IIpoOueii  3apsna.  Jlunuu
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMAIBHOCTH JIEKTPOCTATHYECKOTO IMOJIA. Pa3HOCTh MOTEHIHAIOB U
HanpspkeHue. lloTeHnmanbHas sSHeprust 3apsiia B DIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHIMaNI 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
MOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO MO (Kak OJHOPOAHOTO, TaK U
HEOJTHOPOJIHOTO).

[TpuHIMN Cynepno3uiuy IEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOM cdepol. [lone
PaBHOMEPHO 3apsKEHHOro mo 00béMy Imiapa. [lome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTwHbl JUHMIA HampsHKEHHOCTH ATUX TOJNEH |
DKBUINOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMdIIEKTpUKM B DJIEKTPOCTATHYECKOM  moiie.  Jludnekrpuyeckas
IIPOHUIIAEMOCTh BELIECTBA.

Konpencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOpA.

[TapannensHoE COEIMHEHNE KOHJIEHCATOPOB. [TocnenoBaTenpHOE
COEIMHEHNE KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBrMKeHME 3apsIKEHHON YAaCTHULIBI B OJJTHOPOIHOM BJIEKTPUYECKOM I10JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: JIEKTPOCKOIL,

QJICKTPOMETP, OJJICKTPOCTATHYCCKAasl 3allluTd, 3a3CMJICHHC 3H€KTpOHpH60pOB,



KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

JleMoHCTpauuu.

Y CTpOUCTBO U MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE€ IBYX 3apsiKEHHBIX IUIACTHH.

Mopgaensb anekTpoctatnyeckoro reHeparopa (Ban ae I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM IOJIE.

DIIEKTpPOCTAaTUYECKAs 3aLIUTA.

Y CTpOUCTBO U IEUCTBUE KOHAEHCATOPA TOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTbh DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOIIAId
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEH caTopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Y4yeHn4uecKkuit HIKCIIEPUMEHT, JIa0OpaTOpHbIE PaOOTHI, MPAKTUKYM.

OneHka cujl B3aUMOJICHCTBUS 3apsSKEHHBIX TETl.

Hab6nronenue npeBpalieHus SJHepruu 3apsHKeHHOTO KOHJIEHCATOPA B YHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3yuyeHne npoTekaHus TOKa B LENU, COAEPHKAILECH KOHICHCATOP.

Pacrnipenenenue pa3HOCTH MIOTEHIMAJIOB (HampsHKEHMS ) pu
MOCJIEIOBATEILHOM COECUHEHUU KOHAEHCATOPOB.

Uccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

116.6.4.2. Tema 2. ITIoCTOSIHHBIH DJIEKTPUUECKHUH TOK.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBus cymecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOT0 TOKa. VICTOUHMKH
toka. Hanpsokenue U n D/1C é.

3akoH Oma [J1s1 y4acTKa Leru.

DIIEKTPUUECKOE CONPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI M IUIONMIAJM TONEPEYHOTO CEUCHHS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

HOCHC}IOB&TCHBHOC, nmapajiCJibHOC, CMECHIAHHOC COCAUHCHUC ITPOBOAHHUKOB.



Pacuér pa3BeTBnEHHBIX 3neKkTpuueckux renei. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOIIHOCTh 3JEKTPUYECKOTO TOKa. TeruioBas MOIIHOCTh, BblAENsieMas Ha
pe3ucTope.

3/1C u BHyTpeHHEe CONMPOTUBIIEHUE NCTOYHHKA TOKA. 3akoH OMa 171 OJTHOM
(3aMKHYTOM) dJeKTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnaeHcatop B 11enu MoCTOSIHHOTO TOKA.

TexHHYeCcKne YCTPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHI: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AJIEKTPUUECKOU SHEPTHUHU.

JlemoHcTpanum.

N3MepeHue cuiibl TOKa U HaMPSHKEHUS.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA OT HAIpPSDKEHHS NI PE3UCTOpA,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COMPOTUBJICHUS! IUIUHIPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IJIOIIA/IA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

Uccnenosanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU TOCTOSTHHOM
HaIpsKEHUH.

[Tpsimoe nzmepenne IJ[C. KopoTkoe 3aMbIKaHHE TaIbBaHUUYECKOTO DJIEMEHTA
U OIIEHKAa BHYTPEHHET0 COMPOTUBIICHHUS.

Crnioco6bl coenuHeHnst UICTOYHUKOB Toka, IJ1C GaTtapeii.

HccnepoBanue pa3HOCTH NOTEHIIMAIOB MEKTy TIOJIFOCAMHU UCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Y4eHn4eckuii SKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

HccnegoBanne CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mepenue yaenbHOro CONpOTUBIEHUS TPOBOJHUKOB.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HaIpsDKEHUS! ISl JIAMIIbI
HaKaJIMBaHMUS.

VYBenuuenue npeaesia u3MepeHus amnepMerpa (BoJabTMETPa).

N3mepenne O3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.



Uccnenoanue 3apucumoct DJ]C raapBaHMYECKOrO 3JEMEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

Hccnenosanne pa3HOCTH NOTEHIIMATIOB MEK/TY MTOTOCAMHU UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEMH.

Hccnenoanne 3aBUCUMOCTH MOJIE3HON MOIITHOCTH UCTOYHUKA TOKA OT CUJIbI
TOKA.

116.6.4.3. Tema 3. Toku B pa3nuIHBIX Cpeaax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOANMOCTb.

DNEeKTpUYECKUNA TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku.  CoOCTBEHHass W TNPUMECHas  MPOBOAMMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEeKTPUYECKUA TOK B 3JIEKTPOJIMTAX. DJIEKTPOIUTHYECKAs JUCCOLMALINS.
OnexTponus. 3akoHbl Papanes 11 SNEKTPOIIN3a.

DJIEKTpUUECKU TOK B Ta3zax. CaMOCTOSTEIbHBIM W HECAMOCTOATEIbHBIN
paspsan. Paznuuneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuueckue yCTpONCTBa M MPAKTUUYECKOE NPUMEHEHHUE: razopa3psiaHble
JaMmIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TpaH3UCTOp, (POTOAUO/, CBETOINO/, TAIbBAHUKA, PAPUHUPOBAHUE ME/IH, BBITIIIABKA
ATIOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

JleMoHCTpanuu.

3aBUCUMOCTH COMPOTHUBJICHHS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psat U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOJAMMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTD JINOAA.

Y4eHn4eckuii SKCIIepUMEHT, JIa00paTOPHBIC PAOOTHI, MPAKTUKYM.

HaOmronenue anexTposusa.



W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHHUS  TEPMOPE3UCTOpa  OT
TEeMIIepaTyphl.

CHATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKU AUOA.

116.6.5. ®usnueckuii MpakTUKYM.

Cnioco0bl nu3mepeHus (U3NIECKUX BETUUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OneHKa rpaHull MOTrPENTHOCTEM.

[IpoBeneHne KOCBEHHBIX H3MEPEHUW, HCCIEIOBAaHUM  3aBUCUMOCTEMN
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHBIX THUMoTe3 (BbIOOp U3 pador,
OTHMCAaHHBIX B TEMAaTHUECKUX pasfenax «YUYCHHYECKUH DIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

116.6.6. MexnpenMeTHbIE CBS3H.

WN3yuenne kypca Qusuku yrayoménHoro ypoBHs B 10 kmacce
OCYIIECTBIISIETCS C YUETOM COZEpKATEeNIbHBIX MEKIIPEIMETHBIX CBA3EH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeoTpaduil ¥ TEXHOIOTHH.

MexnpenMeTHbIe TOHSTHS, CBSI3aHHBIE C M3YYCHHEM METOJIOB HAy4YHOTO
MO3HAHUA: SIBICHWE, HAay4YHBIA (pakT, TuUmoTesa, (puanueckas BeTUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHWE, ODKCIEPUMEHT, MOJCIMPOBAaHUE, MOJENb, H3MEpPEeHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Maremartuka: Pemenue cucrembl ypaBHeHuil. JlunelHas ¢yHKuus,
napa6oza, runepbosna, ux rpaduku U cBoiicTBa. TpUroHOoMeTpuyeckue (PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO.
BekTopsl ¥ MX MPOEKIIMU Ha OCH KOOPJINHAT, CJI0’KEHUE BEKTOPOB.

buonorus: Mexannyeckoe NBMKEHHE B KUBOW mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroIlel Cpemsbl,
yTHIU3alUsg OHOOPTaHWYECKOTO TOIUIMBA JUIS BBIPAOOTKH  «TEIJIOBOW» U
AJIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKCHHUE M KAITMJUISIPHBIE SIBJICHUS B IPUPO/IE,

AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.



XUMHS: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsI Macca, MOJYy4YEHHME HAHOMATEpHalOB, TEIUIOBBIE CBOWCTBA
TBEPABIX TEJ, )KUAKOCTEH U ra3oB, KUJKUE KPUCTAIIIBI, AIEKTPUUYECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJUTHYECKAs  JUCCOLIMALMS, TaJlbBaHUKA, JJIEKTPOHHAA
MHKPOCKOTIHA.

['eorpadus: B1a)xHOCTh BO3yXa, BETPHI, 0ApOMETp, TEPMOMETP.

TexHomnorus: mpeoOpa3zoBaHUE IBWKEHUN C MCTOJIB30BAHHEM MEXaHU3MOB,
YYET CYXOro M IKMAKOTO TPEHUS B TEXHUKE, CTATUUYECKUE KOHCTPYKIIUU
(KpOHIITENH, peleTyaTble KOHCTPYKIMK), MCHOJIb30BAHUE 3aKOHOB COXPAaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJOMET W JAPYTrHUE), NBUTaTe]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJy4YEHUsS COBPEMEHHBIX MAaTE€pUAIIOB, B TOM YHUCJIE HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE D3JIEKTPONpPUOOpPOB,
ra3opas3psiiHbIE JTAMIIbI, TTOJIYIIPOBOJHUKOBBIE TPUOOPHI, TaJIbBAHUKA.

116.7. Conepxanue ooy4yenus B 11 kmacce.

116.7.1. Paznen 4. DinekTpoAuHAMUKA.

116.7.1.1. Tema 4. MarautHOE TIOJIC.

B3anmoneiicTBUEe TOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAykKuuu. [IpuHuomn cynepno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIUH.

MarnutHoe 1oJsie MPOBOJHUKA C TOKOM (TIPSIMOTO ITPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuina JlopeHiia, €€ HanpaBJIeHHE U MOAYJIb. J{BHKEHUE 3apAKEHHOM YaCTHULIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruutHoe noje B BeuecTBe. GeppoMarHeTHKy, rnapa- U JuaMarHeTHKU.

TexHuueckne yCTPOMCTBA M TEXHOJIOTUYECKHE MPOLECCH: IMPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHuTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.

JlemoHcTpanum.



Kaptuna JuHMII  WHAYKOMA  MarHATHOrO  MOJSL  MOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KapTtrHa nuHnid MarHUTHOM MHIYKIUY MOJISL ITTMHHOTO IPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

Hab6nronenue nBmxeHus Mydyka 3J€KTPOHOB B MarHUTHOM I10JI€.

[Tpuaumn JNEUCTBUS AJIEKTPOU3MEPHUTEIBLHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Y4yeHn4uecKkuit HIKCIIEpUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

Uccnenoanre MarHUTHOTO MOJISt TOCTOSTHHBIX MarHUTOB.

WccnenoBanue cBOMCTB (heppOMarHEeTHKOB.

UccnenoBanue AeiCTBUS OCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUJIBI AMIEpa.

116.7.1.2. Tema 5. DnexTpoMarHuTHAS UHIYKIIUA.

SIBieHME DNEKTPOMArHUTHOW MWHAYKUMHA. [IOTOK BEKTOpa MArHUTHOU
naaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC uHAyKIMU B MPOBOJHUKE, ABWKYIIEMCS B OJHOPOJHOM MarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTH B IIEMU IOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJISI KATYILIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTpOCTBA W TEXHOJIOTMYECKHE IMPOLECCHl: MHIYKIIMOHHAS

Ie4b, COJICHOU[, 3alllUTa OT JJICKTPHU3AllUU TCII IIPHU ABUIKCHHUHW B MArHUTHOM II0JIC



3emun.

JleMoHCTpauuu.

HabGnronenue siBeHus 2J1€KTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUMM OT CKOPOCTH H3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuno JleHua.

[TageHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne CaMOUHAYKIHUU.

Hccnenosanne 3apucumoctu /1C caMOMHIYKIIMU OT CKOPOCTH W3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Y4yeHn4uecKkuit HIKCIIEPUMEHT, JIa0OpaTOpHBIE PAOOTHI, MPAKTUKYM.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJIA.

UccnenoBanue sSBJICHUS] CAMOMHIYKIIHAH.

COopka MoJienu AIEKTPOMAarHuTHOTO FeHepaTopa.

116.7.2. Paznen 5. KonebGanus 1 BOTHBI.

116.7.2.1. Tema 1. Mexanndeckue KoJieOaHUS.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonnyeckue xonebanusi. Kunematuieckoe M JUHAMUYECKOE OIMCAHHUE.
DHepreTUYecKoe ONKMcaHue (3aKOH COXPAHEHHS] MEXaHW4eCcKO sHepruu). BoiBoj
JTMHAMUAYECKOTO OMMMCAHMS TAPMOHUYECKUX KOJIeOaHUM U3 UX YHEPreTUYECKOro M
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammuntyna u ¢asza kojebaHuid. CBsI3b aMIUIUTYIbl KOJIEOAHUM MCXOJIHOM
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u yacrtora koneOanuii. I[lepuos ManbIx CBOOOJHBIX KOJIEOaHUM
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos cBOOOAHBIX KOJIEOAHWUN TIPYKUHHOTO
MasiTHUKA.

[TonsTue 0 3aTyxaromux Kojaebanusx. BeinyxaeHHbIe kosie0anus. PezoHaHc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.

ABTOKOJICOAHUS.



TexHuyeckue yCcTpoicTBa U TEXHOJOTHUECKUE MTPOLIECChI: METPOHOM, YaChl,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceiicmorpad.

JlemoHcTpanum.

3anuck K0y1e0aTeIbHOrO IBUKCHHUS.

Hab6nronenue He3aBUCUMOCTH TIEpHOJIa MaJIbIX KOJeOaHUid rpy3a HA HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyXalIMX KOJEOAaHW M 3aBHCHMOCTH  IE€pUOJA
CBOOOJIHBIX KOJICOAHHI OT COMPOTUBIICHUS.

HccnepoBanne KojeOaHWii Tpy3a HAa MACCUBHOM TMpPYKHUHE C LEJBIO
dbopmMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUH MPU KOJEOAHUSIX Tpy3a Ha MPYKUHE.

HccnepoBanue BIHYXASHHBIX KOJIEOAHUIA.

Habmronenue pezonanca.

Y4yeHn4uecKuit HIKCIIEPUMEHT, JIa0OpaTOpHBIE PAOOTHI, MPAKTUKYM.

N3mepenue mnepuoaa CBOOOIHBIX KOJEOAHWNW HUTSHOTO WU MPYKUHHOTO
MasiTHUKOB.

N3yueHune 3aK0OHOB JIBUKEHHUS TeJa B X0/ KoJeOaHMil Ha yIpyroM MojBece.

N3ydenune ABUKEHUSI HUTSHOIO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B MPY>KUHHOM MasITHUKE.

Uccnenosanue yObIBaHUS aMILTUTY bl 3aTyXaOIIUX KOJICOAHUH.

UccnenoBanue BRIHYXICHHBIX KOJICOaHUIA.

116.7.2.2. Tema 2. DneKTpoMarHuTHBIC KOJIEOaHUSI.

Konebarenbuplii koHTYp. CBOOOJHBIE 53JIEKTPOMArHUTHBIE KOJICOAHUS B
ujcabHOM KoyieOaTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMILTUTYIBI
3apsja KOHAEHCaTopa C aMIUIMTYAOW CUJIBI TOKA B KOJIEOATEIHbHOM KOHTYDE.

3aK0H COXpaHEHHs SHEPTUH B UACATHHOM KOJIeOATeIbHOM KOHTYPE.

3aTtyxaronme AIEKTPOMArHUTHHIE KoJIeOaHusl. Brinyx/1IeHHbBIE
AJIEKTPOMArHUTHHIE KOJIeOaHus.
[lepemenHblii TOK. MOIIHOCTL TEPEMEHHOrO0 TOKA. AMIUIUTYJHOE U

JEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKAa W HaINpsDKeHHS NpH pasindyHou (opme



3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouaaIbHBIA TEPEMEHHBIA TOK. Pe3ncTOp, KOHIEHCATOp M KaTyIlIKa
WHIYKTUBHOCTH B LIEMH CUHYCOWJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii Tpancpopmarop. IlpousBoacTBo, mepenaya U mHOTpeOsICHHE
ANEKTPUYECKON SHEPTUH.

DKOJIOTUUECKHE PHUCKM MpU MPOU3BOJCTBE 3JeKTpodHepruu. KynpTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: AIEKTPUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUU AJEKTpONEpeaay.

JleMoHCTpauuu.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUM OT UHTyKTUBHOCTH U EMKOCTH
KOHTYpa.

OcummorpaMMbl SJIEKTPOMArHUTHBIX KOJICOaHUH.

['eneparop He3aTyXarOMUX MIEKTPOMArHUTHBIX KOJICOAHHMIA.

Mogenp 3JIEKTPOMarHuTHOTO TEHEPaTopA.

BoiHyXIeHHbIE CHHYCOMIaIbHbIE KOJIEOaHMsI.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOp B LIENH IEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnociaeaoBaTeNIbHOM COEAUHEHUM PE3NUCTOPA, KaTYIIKU
WHIYKTUBHOCTHU M KOHAEHCATOpa.

VY cTpoiicTBO U IPUHLIKMN IEUCTBUS TpaHcpopmaTopa.

Mopeinb TMHUY 3JIEKTPONEPEIaYn.

VYyeHnueckuil SKCIIepUMEHT, JIabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

Nzyuenue tparncpopmaropa.

HccenenoBanue NmepeMEHHOTO TOKA 4Yepe3 IMOCIEI0BATEIBHO COCAUHEHHBIE
KOHJICHCATOP, KATYLIKY U PE3UCTOP.

Habmtoienue 31eKTpoOMarHUiTHOTO pe30HaHCa.

HCCJ’IC}IOB&HI/IC pa6OTBI HNCTOYHHKOB CBC€TA B ICIIHU IICPEMCHHOI'O TOKA.



116.7.2.3. Tema 3. MexaHnn4ueckue v JIEKTPOMArHUTHBIC BOJTHBI.

MexaHu4eckrue BOJIHBI, YCJIOBUS WX pacmupocTpaHeHus. [lomepednpie u
NpOAOIbHBIC BOJHBEL [lepwos, CKOpPOCTh pacmpoCTpaHEHWs W JJIMHA BOJHBEI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaKCHHE, MPEIOMJICHUE, WHTEPhEpPEHIUS |
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBOE 3arps3HEHUE OKPYIKAIOIIEH CPEIIbI.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBHS U3JIyYEHUS JIEKTPOMATHUTHBIX BOJIH.

Bzaumnuas OpuCHTAlUs BCKTOPOB E, B, 1__7) B BHGKTPOMaFHHTHOﬁ BOJIHC.

CBoMCTBA  DJIEKTPOMAarHUTHBIX  BOJIH:  OTpPaXX€HWE,  MPEIOMIICHUE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxama 3MeKTpOMarHuTHBIX BOJIH. [ [puMEeHEHNE 3IEKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLIMIBI pauOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPEBL.

TexHuyeckne yCTpPOMCTBa M MPAKTUYECKOE IMPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, pajiap, paaAuonpuEMHUK, TEIEBU30p, aHTeHHa, Teedon, CBY-neus,
YIBTPa3BYKOBAsI JUMATHOCTUKA B TEXHUKE U MEAULIUHE.

JleMoHCTpauuu.

OO6pa3zoBaHue U pacpoOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone6mromieecs Teo Kak UICTOYHUK 3BYKa.

3aBUCUMOCTb JJTUHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HabGnronenue orpakeHus: M NpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKHI pE30OHAHC.

CBoiicTBa yabpTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON |
4acTOTOM KoJeOaHUM.

UccnengoBanne  CBOMCTB  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTPaKCHUE,

npesioMJIeHUE, MoJspu3auus, Judpakuus, UHTephepeHIIus.



Oo6nHapyxeHue nHHPAKPACHOTO U YIALTPAPUOICTOBOTO U3ITyICHHM.

Y4eHn4eCcKuii HIKCIIEPUMEHT, JJA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yyeHnne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

116.7.2.4. Tema 4. OnTuka.

[IpssMoOnMHEHOE PacCIPOCTPAHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera.
To4yeyHbIi HICTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpaxkeHus cBeta. [locTpoeHune n300pakeHuii B
m1ockoM 3epkane. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS CBEeTAa. AOCOJIFOTHBIN MOKa3aTelb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb NpesioMiieHus . [I0CTOSHCTBO YaCcTOTHI
CBETa M COOTHOIICHUE IJIMH BOJIH MPHU MTEPEXOJE MOHOXPOMATUYECKOIO CBETA YEPE3
IpaHulLly pas3zena AByX ONTUYECKUX Cpel.

Xona nyueit B mpusme. [Jucnepcusi cBeta. ClioxHBIM cocTaB 0eIoro cBeTa.
IIBeT.

[TosmmHOE BHyTpeHHee oTpaxkeHue. [IpenenpHblid yroyi noJIHOro BHYTPEHHETO
OTpaKEHHSI.

ColOuparompie W paccewBaroIye JHH3BL. ToHKas JuH3a. PDoKycHOE
paccTosiHUE ¥ ONTHUYECKas CWJa TOHKOM JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
pacCTOSIHUSI TOHKON CepUyYecKor JUH3BI OT €€ T€OMETPUM U OTHOCUTEIHLHOIO
IOKa3aTess MpeIOMIICHUS.

@opmyJia TOHKOW JIMH3BL. Y BENUYEHHUE, 1aBAEMOE JIMH30M.

XoJ Jiyya, MPOILIEAIIETr0 JIMH3Y MOJI MPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOM
omtuueckorr ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpE3Ka MPSIMOM B
COOMPAIONTUX M PACCEHBAIOIINX JIMH3aX U UX CUCTEMax.

OnTtuyeckue npudopsl. Paszpemaromias cnocoOHOCTh. ['1a3 Kak onTuyeckast
CUCTEMA.

[Ipenenbl pUMEHUMOCTHA T€OMETPUIECKON ONITHKHU.

BonnoBass ontmka. Uutepdepenius ceta. KorepeHTHbIE HCTOYHUKH.

VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEp(EpEeHIIMOHHON



KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepbl KilacCUUeCKUX
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. [dudpakuvionHas pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpU  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIMIETKY.

[Tonsipuzanus cBeTa.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHYECKHE ITPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN anmapar, MpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS PEIIETKA.

JleMoHCTpanuu.

3aKOHBI OTPAKEHHS CBETA.

HccnenoBanne npeioMIIeHNs CBETA.

HabitoieHne noaHoro BHyTPEHHEro oTpaskeHus. MoJienb cBeToBo1a.

UccnenoBanne xoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKOMAPAIIIEIbHYIO
IJIACTUHY U TIPU3MY.

WccnenoBanue CBOMCTB N300pa)KeHUH B JIMH3AX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Hab6nronenue natepdepeniium cpera.

Ha6nronenue 11BeTOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenune audpakiinoOHHON pEmETKY.

Habnronenune nudpakiilmiOHHOTO CIIEKTpa.

Habnronenue nucnepcuu cBera.

Hab6nronenue nonsipuzanuu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJIsl U3YUCHHS] MEXaHUYECKUX HAPsHKEHUH.

Y4yeHn4eckuii SKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

N3Mepenue nokazaresis npeioMJIEHUs CTEKJIa.

WccnenoBanre 3aBUCMMOCTH (POKYCHOTO PACCTOSIHMSI OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne GOKyCHOTO pacCTOSHHS PACCEUBAIOIINX JIHH3.



[Tonyuenue n300paXkeHUsI B CUCTEME U3 IUIOCKOTO 3epKaJia v JIMH3BI.

[Tonydenue nzo0paxxeHus: B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue T€IeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpEeHIINN U TTOSIPU3AIUN CBETA.

N3yuenue nonspusaiuu CBeTa, OTPaKEHHOTO OT MOBEPXHOCTHU JAUDIIEKTPUKA.

N3yuenune unteppepeHInm JIa3epHOro U3IyYeHHs Ha IBYX IIEIISX.

Hab6nronenue nucnepcun.

Hab6nronenue u viccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3mepenune IrHbI CBETOBOUM BOJIHEI.

[Tonydenue cniekTpa U3MTy4eHUsI CBETOAMOAA MPU TOMOIIM JTU(PpaKIIMOHHON
PELIETKMY.

116.7.3. Paznen 6. OCHOBHI CHIEITUATBFHON TEOPUH OTHOCUTEIIEHOCTH.

['panupl  TPUMEHMMOCTM  KJIACCMYECKOW  MexaHukW.  IlocTymarsl
CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBal. [IpeoOpaszoBanus JlopeHia.
VYcnoue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAICHUE JJTUHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl € SHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTULIbl. DHEPTHS
MOKOS.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHUE IMPOLECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

YueHnueckuit SKCIEPUMEHT, JTabOpaTOPHBIC PAOOTHI, MPAKTUKYM.

Onpenenenue UMMyJibca MW JHEPTUM  PEISATUBUCTCKUX 4YacTull (IO
dboTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

116.7.4. Paznen 7. KBanToBas ¢usuka.

116.7.4.1. Tema 1. KopryckynsipHO-BOJTHOBOM TyaJIU3M.

PaBHOBecHOE TemioBoe u3ydeHue (M3JydeHrue aObCOIIOTHO YEPHOTrO Tena).
3akoH cmemnienus: Buna. 'unore3a [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.



dororpdext. Ombiter A.I'. CroneroBa. 3akonsl doTodrddexra. YpaBHEeHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Gororddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJCHUE CBeTa Ha aOCOJIOTHO
MTOTJIOMIAOIIY O U a0COJIIOTHO OTPaXalollyld MMOBEPXHOCTh). ONbITHI
I1.H. JIeGenena.

BonHoBrie cBoMcTBa yactul. Bomusl n1e bpows. JlnuHa BoiHbL 1e bponiis u
pa3Mepbl 00JacTH JIOKAJIM3alUUU JABWXKYyIelca dactulbl. KopmycKyssipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOIIEHHSI HEONPEAEIEHHOCTEN
['eitzendepra.

TexHuyeckne yCTpoHCTBAa M TEXHOJOTHYECKUE IPOIECCHI: CIEKTPOMETP,
dboTodsieMeHT, (POTONATYMK, TYHHEIBHBI MHMKPOCKOI, COJHEYHas Oarapes,
CBETOAMO/.

JleMoHCTpauuu.

®oT03¢PdeKT HA YCTAaHOBKE C [IMHKOBOU IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHEro GpoTodddekra.

Uccnenoanne 3aBUCUMOCTH  COMPOTUBIICHUS  TMOJYHPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeronuon.

Conneunas Oarapes.

YyeHnveckuit SKCIIepUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM.

HccnepoBanue gporopesucropa.

N3mepenue nocrosinnoi [nanka Ha ocHOBe ucciienoBanus Gotodddexra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

116.7.4.2. Tema 2. ®usuka atoma.

OnbITel IO UCCIENOBAHUIO CTpOeHUs atoma. I[lnmaHerapHas mMozenb aToma
Pezepdopna.

[Toctynatel bopa. M3nydenue u norjioiieHue GOTOHOB MPH MEPexoje aToma
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN S3HEPTUH ATOMA BOJIOPOJA.



CnoHTaHHOE U BBIHYKJIEHHOE U3Ty4YeHHe cBeTa. Jlazep.

TexHuyeckre yCTpoOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.

JleMoHCTpauuu.

Mogpens onbita Pezepdopra.

Hab6nronenue muHeyaThIX CIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTHUL.

Onpenenenue NIMHBI BOJHBI JA3€PHOTO U3ITyUYEHUS.

Y4yeHnueckuil SKCIIEpUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

Habnronenue nuHelRyaToro crekTpa.

Hccenenosanue cnekrpa paspeKEeHHOI0 aTOMapHOTO BOAOPOJA U U3MEpPEHUE
nocrosinHoi Punbepra.

116.7.4.3. Tema 3. ®u3rka aTOMHOTO SI7Ipa U SJIEMEHTAPHBIX YACTHII.

Hyxnonnas monens sanpa I'eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M30Tonsl.

PanuoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnaj. ['amMma-u3mydeHue.

3aKOH pPaguOaKTUBHOTO pacmnaja. PaJuoakTUBHBbIE H30TOINBI B MPHUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusgHME paIMOaKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlepekt macchl sipa.

SAnepubie peakuuu. Jlenenue u cuHTes siaep. Anepusie peaktopsl. [IpoOaemsr
YIIPAaBISIEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIEKThl DPa3BUTHUSA
AIEPHON IHEPTETUKHU.

Metoapl perucTpaliy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

@OyHIaMEHTAIBHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI W JIENTOHBI.
[Ipencrasnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu Cta"nmapTHOM Moaenu. TéMmHas Matepus U TEMHAs
DHEPIusl.

EnuHcTBO pmznueckoi KapTUHBI MUpA.



TexHu4eckre yCTPOMCTBA U TEXHOJIOTUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl ToMorpadus.

Y4eHn4eCcKuil HIKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

UccnenoBanue paguoakTUBHOTO (POHA C UCIIOJI30BAaHUEM J03UMETPA.

N3ydenue noraomieHus: 6eTa-4yacTUll aTFOMUHUEM.

116.7.5. Paznen 8. D1neMeHTbl aCTPOHOMUU U aCTPODU3HUKH.

OTansl pa3BUTHA ACTPOHOMHUH. [ [puKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuu. IIprMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPHUPOJIbI
KOCMUYECKHX 00BEKTOB.

Metonbl aCTpOHOMHUYECKHUX HCCIeNOBaHUN. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAJANMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3nHoro neba. Co3Be3qusi, sipkue 3BE3/bI, MJIAHETHI, UX BUIUMOE
JIBIDKCHUE.

ConHeuHas cucrtema.

Counnne. ConHeuHasi akTUBHOCTb. MicTouHuk sHeprun CostHIa U 3BE3 .

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. Jlnarpamma «CrieKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM IMOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE31. DTambl )KU3HH 3BE3I.

Mueunsiii [yt — Hama [amaktuka. Ilonoxxenue m nBuxenne ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPHI B siApax
raJIaKTHUK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa06:ma. Pasberanue ramakTuk.
Teopus bonporo B3psiBa. PemMkToBOE M3ITyYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Vyenndeckue HAOIIOIEHUS.



Habmonenus 38€3qHOr0 He6a HEBOOPYKEHHBIM TJIA30M C UCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPHUJIOKEHHUM I ONpPENeTICHUs MOJO0XKEHUSI HEOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aMs (CeBEpHOro MOJIylmIapusi U SpKue
3BE3BI.

HaGnronenuss B Teneckon JIyHbI, MilaHeT, TyMaHHOCTEW U 3BE3MIHBIX
CKOIUICHUH.

116.7.6. dusnueckuil IPaKTHUKYM.

Cnioco0bl u3mepeHus (U3NIECKUX BETUUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYUH.
OneHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHrE KOCBEHHBIX HW3MEPEHUM, HCCIEIOBAHUM  3aBHCUMOCTEN
¢u3nyecKux BEIMYMH, NPOBEPKA MPENJOKEHHBIX TUMNOoTe3 (BBIOOp U3 pador,
OMMCAHHBIX B TEMaTHYECKHX pa3fenax «YUECHHYECKHH SKCIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

116.7.7. O60061maroIee TOBTOPEHHE.

O6o0uIeHne 1 cucTeMartu3alus CoAepKaHus pa3ziesoB Kypca «MexaHukay,
«MonexynsipHast pu3nuka U TePMOJAUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPHUH OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», «IEMEHTbI ACTPOHOMHUH U ACTPOPUZUKIY.

Pons ¢usnmku w acTpoHOMHHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COITMATILHON U DTHUYECKOM cepax AesTeTbHOCTH YesIOBEKa, POJib U MECTO (PUBUKHU
Y ACTPOHOMHH B COBPEMEHHOM HAYYHOM KapTUHE MHUPA, 3HAYCHHUE OMUCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3nyeckoil Teopuu, poiib GU3HNUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (u3NUECKOW KapTHHE MHUPA, MECTO (PHU3UYECKON KapTUHBI MUpa B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

116.7.8. MexnpenMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yrayoménHoro ypoBHs B 11 kmacce

OCYUIECTBJISIETCSL C YUETOM COJIEpP KATENIbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMu



MaTEeMaTHUKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

MexnpeIMeTHbIE MOHSTHUS, CBSI3aHHBIE C WM3YUYEHHEM METOJ0B HAayYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, ODKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Marematnka: PemeHue cHUCTeMbl YpaBHEHHH. TpPUTOHOMETPUYECKUE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKIMH HA OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUMU. [Ipu3Haku nNoMOOHS TPEYrOJIbHHUKOB,
ompeiesIeHHe TIOMAAU TIOCKUX (GUryp u o0bEMa Ted.

buonorus: snexkTpuyeckue SBICHUS B JKUBOW MPUPOJE, KoyieOaTeIbHbIE
JIBIDKCHUSI B JKUBOM MPHUPOJE, HKOJOTHMUECKHE PHUCKU TPU MPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPY)KAIOIIEW  Cpensl,
yIbTPa3ByKOBasg AWArHOCTMKA B MEIMIIMHE, OINTHUYECKUE SIBJICHUA B KUBOU
IpUPOJE.

XUMUSL: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUITMYECKAsI CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAINTMYECKON PEeIIETKH, CIEKTPAIbHBIN aHaIU3.

['eorpadusi: MarHuTHbIE TIONIOCA 3€MJIM, 3aJI€KM MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

TexHoJOTUSI: TPUMEHEHHE TMOCTOSIHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
ANEKTPOJBUTATEND SIKOOM, TeHEepaTop MEPEMEHHOTO0 TOKAa, WHIYKIIMOHHAS IeUb,
JMHUY 3JIEKTpONepeay, 3IeKTPOJIBUraTelb, pajap, paiuonpuEMHUK, TEIEBU30P,
anteHHa, TtenedoHn, CBY-meub, yabTpa3ByKOBas [WAarHOCTUKAa B TEXHHKE,
MPOCKITMOHHBIN amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEUHAsl OaTtapes, CIyTHUKOBBIC
NPUEMHUKH, JIepHas SHEPreTUKA U SIKOJIOTHYECKUE aCTIEKThI €€ pa3BUTHA.

116.8. Ilnanupyemsbie pe3yibTaTbl OCBOCHHUS MNpPOrpaMMbl MO (PU3MKE Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUs

116.8.1. OcBoenue yueOHOro mpeamera «Duszmka» Ha ypOBHE CPEIHETO
oOmiero obpazoBanust (YriayOJieHHBIA YPOBEHb) JOMAKHO 00€CHEUHUTh JOCTHKEHUE

cdieayromux JMYHOCTHBIX, MCTAIIPCAMCTHBIX H IMPCIMCTHBIX O6paSOBaTeJ'H:HBIX



pe3yiabTaToB.

JIngHOCTHBIC Pe3ybTaThl OCBOCHHS YUeOHOTO npeaMeTa « Du3uka» TOJDKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalONMXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3WIIUEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTBbITA U OMbITA ACATEIBHOCTH B IPOLIECCE Peaar3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEILHON JEATEIIbHOCTHA, B TOM YHUCJIE B YACTH:

1) rpaxxaaHCKOTO BOCITUTAHMS:

c(hOpPMHUPOBAHHOCThH TPAKIAHCKON MO3UIIMK 00YyYaIOMErocs Kak aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE TPATUIMOHHBIX OOIIEUETOBEYECKMX TI'yMaHUCTHYECKUX 151
JIEMOKPAaTHYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX T'PAKIAHCKOTO
oOI1ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOW OpraHU3aINY;

YMEHHUE B3aUMOJICHCTBOBATh C COUAIBHBIMA MHCTUTYTAMH B COOTBETCTBUU
¢ uX QyHKIHMSAMHU U Ha3HAYCHHEM;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaKIaHCKOU UCHTUYHOCTH,
MaTpUOTU3MA,;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOI'O BOCITMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OILICHUBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIAJa B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 5CTETHYECKOTO BOCIIUTAHUS:



ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUast 3CTETUKY HAYYHOTO TBOPYECTBA,
npUCyIero pU3nyeckoi HayKe;

5) Tpy10BOTO BOCITUTAHHUS:

UHTEPEC K pa3iudHbIM cdepam npodhecCUOHANbHOU JESITENIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U cCaMOOOPa30BaHUIO B 001aCcTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 9KOJIOrHYECKOr0 BOCITUTAHHUS:

c(hOpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJBTYPhl, OCO3HAHHE TI0OATBLHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

TUTAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUI B OKPYKAIOIIEH Cpejie Ha OCHOBE
3HAHUS LEJEeH YCTOMYMBOTIO Pa3BUTHS YEIIOBEYECTBA;

Pacmmpenue ombiTa JESTENBHOCTH JKOJOTUYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) IICHHOCTH HAYYHOT'O TTO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEeSTENIbHOCTH, TOTOBHOCTH B IIpOILiecce
U3y4deHUs1 GUBHKHU OCYIIECTBIISITH MPOSKTHYIO U UCCIEI0BATENIBCKYIO ICSITEIIbHOCTh
WHUBUyaJIBHO U B TPYIITIE.

116.8.2. B mporiecce MOCTMXKEHHS JMYHOCTHBIX pE3YJIbTATOB OCBOCHHS
nmporpaMMmbl 10 (pu3KMKE M1 YPOBHS CpeaHero oOmero oOpa3oBaHHS Y
00yUaroIuXcs COBEPIUICHCTBYETCSI IMOIIMOHATBHBIA WHTEIJICKT, MPEANOIaralofii
c(hOpPMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE IMOLIMOHAILHOE
COCTOSIHHE, BUACTHh HAPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU Chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMsI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh

OTBETCTBEHHOCTb 3a CBOE IIOBCICHUC, CITOCOOHOCTh AJalITUPOBATLECA K



AMOIMOHAJILHBIM U3MEHEHHSM U TIPOSBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUM, BKJIIOYAIOIIEH CTPEMJICHHE K IOCTUKEHUIO e U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMECHHE JEWCTBOBAaTh, MCXOAS M3 CBOMX
BO3MOKHOCTEM;

AMITATHH, BKIIIOYAIOMIEH CIIOCOOHOCTh TOHMMATh SMOIIMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUHM OOIICHUS, CIIOCOOHOCTh K
COYYBCTBUIO M COIEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB,  BKIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAWBAThH
OTHOIIICHHUS C JIPYTHMH JIFOABMHU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3periaTh
KOH(DIIUKTBHI.

116.8.3. MeranpeamMeTHbIe pe3yibTaThl OCBOCHHSI MPOTPAaMMBI CPEIHETO
o01rero oOpa3oBaHus JOJDKHBI OTPaKATh:

116.8.3.1. OBnanenne yHUBEepCATbHBIMH ITO3HABATEIPHBIMU JEHCTBUSIMH:

1) 6a30BBIC JIOTUYECKHE ICHUCTBHUS:

CaMOCTOSITeNIbHO  (DOpMyIMpOBaTh W aKTyaJlU3UpPOBaTh  IpoOIIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICNIATh 1IN JEATCIBHOCTH, 3aJaBaTh IapaMETpPbl W KPUTEPUH HX
JIOCTUKEHUS,

BBISBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B  paccMaTpPUBAEMBIX
(bU3UYSCKUX SBICHUSAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTepHUaJIbHBIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITCIBHOCTh, OIIGHUBAaTh COOTBETCTBHUEC
PE3yIBTATOB IICNISIM, OIEHUBATh PUCKH ITOCIICACTBUI IEITCIILHOCTH;

KOOPJIMHUPOBAaTh W  BBIMOJHATH paboTy B  YCIOBUAX PEaTbHOTO,
BUPTYAJIBHOTO W KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIC UCCIETOBATEIBLCKUE JCHCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUCBBIMH TOHATHUSAMU W METOJaMU

buznuecKoil HayKu;



BJIaJIETh HABBIKAMU Y4EOHO-MCCIIEA0BATEIHCKON U MTPOSKTHOM NeATeIhHOCTH
B 007acTi PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pPEIICHHs 3a1ad (PU3NYECKOTO COJCpPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

OCYIIECTBIIATh PA3IUYHBIC BHIBI JEATCIBHOCTH IO TOJYYCHHUIO HOBOTO
3HAHUS, €ro WHTEepIpeTaliy, MpeoOpa3oBaHUI0 W MPUMEHEHHWIO B Pa3JIMYHBIX
y4eOHBIX CUTYaIlUsAX, B TOM YHCJIE TIPH CO3/IaHUU y4eOHBIX MPOEKTOB B 00JacTH
buzukwy;

BBISIBJISITh TIPUYMHHO-CIICJICTBECHHBIE CBS3M M aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pEIIeHUs], HAXOIUTh apI'yYMEHTBI IS J0Ka3aTeIbCTBAa CBOMX
YTBEPKIICHUIA, 3371aBaTh TApaMETPhI U KPUTEPUU PEIICHUS;

aHANM3UPOBaTh TONYYEHHBIE B XOJ€ pEUICHHS 3aJayd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0OpPa30BATEIbHOM
JESITETLHOCTH, B TOM YHCJIC TIPU U3yUeHUH (DU3HKH;

JaBaTh OIEHKY HOBBIM CHTYAITUSAM, OIICHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETh TICPEHOCUTHh 3HAaHUS 1O (HU3MKE B TNPAKTUYCCKYIO O0JIACTh
KHU3HEICATEIIEHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS,

CTaBHUTb POOJIEMBI U 33]]a4H, IOYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ unpopmariueii:

BJIAJICTh HABBIKAMU MOJydeHHsI HHPOPMAUU (HU3UICCKOTO CONCPIKAHUS U3
UCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBISTh IIOMCK, aHAIU3,
CHCTEMATH3AIMI0 M HMHTEPIPETAIUI0 WHPOPMAIMKA Pa3IMYHBIX BUIOB U (HopM
NPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAITUH;

UCIIOJIB30BaTh  CPEACTBA HMHMOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX

TEXHOJIOTUH B PCIICHUN KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTaHU3aIMOHHBIX



3ajay ¢ coOmoieHneM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, IMpaBOBbIX M OJTUYECKHUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

Co371aBaTh TEKCThl (PU3UYECKOTO COJAECpPKAaHUA B Pa3IUUHbIX (dopmarax ¢
y4€TOM Ha3HAYCHUsT HHPOPMAIIUU | TIEJICBOW ayTUTOPHH, BEIOUpAsi ONITUMATIBLHYIO
dbopMy TIpEeACTABICHUS ¥ BU3yaTH3aIUH.

116.8.3.2. OBnaneHue yHuBEepCcaIbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSMU:

1) oOmienwue:

OCYLIECTBIISITh OOIIEeHWEe Ha Yypokax GU3UKA W BO BHE-YPOUYHOU
NEeSTeIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHTyalldid ®  CMATYATh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTUYHO HM3J1araTb CBOIO TOUYKY 3PEHHUS C HCIIOJIh30BAHHUEM
SI3BIKOBBIX CPEJICTB;

2) cOBMECTHAs IeATEIbHOCTb:

MMOHUMATh W WCIOJIH30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIWBHIYyaTbHON
paboTHI;

BBIOMPATh TEMATUKYy M METOJbI COBMECTHBIX JCHCTBUH C y4ETOM OOIIMX
WHTEPECOB, U BO3MOYKHOCTEH KaXK0TO YjeHa KOJUICKTHRA,;

OpUHUMATh IIeJIM  COBMECTHOM  JIEATENIbHOCTH, OPTaHU30BBIBaTH W
KOOPJIMHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiTh poiau ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OIICHMBATh KAa4eCTBO CBOCTO BKJaJa W KaXKJOTO0 YYaCcTHHKA KOMaHIbI B
001Ut pe3yabTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIC TIPOCKTHI, OIICHMBATh HACH C IIO3WIIMM HOBU3HBI,
OPUTHHATBHOCTH, IPAKTUICCKON 3HAYNMOCTH,

OCYIIECTBISTh TMO3UTHUBHOE CTPATETMUECKOE TIOBEJACHHE B Pa3IMYHBIX
CUTYAIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIUATHUBHBIM.

116.8.3.3. OBnaneHue yHUBEPCAIbHBIMH PETYISTUBHBIMU JEHCTBUSIMHU:



1) camoopranu3zanusi:

CaMOCTOSTENIbHO OCYILECTBIISATh MO3HABATEIBHYIO JEATEIBHOCTh B 00J1acTU
GU3NMKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHbIE 33/1a4H;

CaMOCTOSITENIbHO COCTaBIISITh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3aJ1a4, MJIaH BBIOJIHEHUS MPAKTUYECKON pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JeNlaTh OCO3HAHHBIA BBIOOpP, AapryMEHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh ()OPMHUPOBAHUIO M TMPOSIBICHUIO JPYAHMIMH B 00J1acTU
(u3HKH, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYpPHBIA YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYAaIlHsIM, BHOCHTH KOPPEKTHUBBI B JEATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BIQJICTh HaBBIKAMU  [IO3HABATEIbHOW  peQIeKCMM KaK  OCO3HAHUS
COBEpIIAEMBbIX JEHCTBHUI M MBICIUTENBHBIX MPOILECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHU;

HCIIONIb30BaTh MPUEMBI pediiekcruu ISl OIICHKU CUTYalllH, BRIOOpa BEPHOTO
peleHus;

OLIEHMBATh PUCKU M CBOEBPEMEHHO NPUHMUMATh PELICHUS 110 UX CHUKECHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX MPH aHalM3e pPe3yJIbTaToB
NeSITEIbHOCTH;

3) npuHsATHE CEOS U IPYTUX:

NPUHAMATH ceOsl, TOHUMast CBOM HEIOCTATKH U JJOCTOMHCTBA,

MpPUHUMATh MOTHUBBI M apryMEHTHl JPYyTUX TPH aHaIM3e pPe3yIbTaToB
JeSITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHOKY.



116.8.4. IlpeameTHble pe3ysibTaThl OCBOCHHS MporpamMMbl o Qusuke. B
mpoliecce M3yueHus Kypca Kypca ¢Gu3Mku yriyoieHHoro ypoBHa B 10 kiacce
00yYalOIIUIiCs HAYUUTCS:

MOHUMATh  pOJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMATBHON U 3TUUECKOU chepax AesTeIbHOCTH YEIOBEKa, POJIb U
MecTO (PU3MKU B COBPEMEHHOM HAay4YHOM KapTUHE MUpa, 3HaAYECHUE OMUCATEIHHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM M  MPOTHOCTHUYECKOW  (DyHKIIMIA
bu3nYecKoi TEOpUH — MEXAHUKH, MOJIEKYJISIPHON (DU3HKU U TEPMOAUHAMUKHU, POITh
¢u3nueckoil Teopur B (OPMUPOBAHUU TPEACTABICHUN O (PU3NYECKON KapTHHE
MUpa;

pasnuyaTh yCIOBHS MPUMEHUMOCTH MOjesel GU3NUeCKUX T U MPOIIECCOB
(sBNEHMI): HHEpUHMaATIbHAsE CUCTEeMa OTcuéra, alCOJIOTHO TBEPJOE TEJIO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TaJIcHUE,
a0CoJIFOTHO ympyras aedopmaiius, aOCOIOTHO YIPyroe U aOCOJIIOTHO HEYIPYyToe
CTOJIKHOBEHHMSI, MOJICTIU Ta3a, >KUJIKOCTH U TBEPJAOTo (KPUCTAUIMYECKOrO) Tea,
WJICaJIbHBIN Ta3, TOYEYHBIN 3apsil, OAHOPOIHOE JICKTPUUECKOE MOJIE;

paziuuath ycJioBHS (TpaHUIbl, O0JACTU) NPUMEHUMOCTU (PU3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOHIMH XapakTep (PYHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHATHP MEXaHWYCCKHE TIPOIECCHl W SBJICHUA,
UCIIOJIb3ysl OCHOBHBIE TIOJIOKEHUST W 3aKOHBI MEXaHUKH (OTHOCHUTEIHbHOCTh
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIBI KHHEMATHKH PaBHOYCKOPEHHOTO JTBMKCHHUS,
npeoOpa3oBanusi ['anmumes Jj1si CKOPOCTH W TiepeMelleHus, 3akoHbl HbloTOHa,
OPUHITUIT OTHOCHUTENHLHOCTH ['ammies, 3aKOoH BCEMHUPHOTO TSATOTECHHUS, 3aKOHBI
COXpaHCHHUS HWMITyJIbca M MEXAaHWUYECKOW DHEPrUH, CBs3b PAOOTBI CHIBI C
U3MEHEHUEM MEXaHWYECKOW SHEPTHUH, YCIOBHUS PAaBHOBECHUs TBEPAOTO Tena), Mpu
ATOM HCIIOJIb30BAaTh MATEMAaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['amuies, BTOporo u
TPEThErO 3aKOHOB HBbIOTOHA, 3aKOHOB COXPAHEHHS MMITYJIbCa W MEXaHUYECKOU

9HCPIruu, 3aKOHa BCEMUPHOT'O TATOTCHUA,



aHATM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI M SBJICHUS, UCIIOIb3YS
OCHOBHBIE  TOJIOXKCHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH H  3aKOHBI
MOJIEKYJIIPHON (PU3UKU U TEPMOJMHAMUKH (CBSI3b JABJIEHUS UACAIBHOIO raza co
CpeOHEW KWHETUYECKOM YHEPruer TEIUIOBOTO JBHMXKEHUS W KOHLEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEILECTBA CO CPEOHEW KHWHETHYECKOM BSHEprueiu
TEIUIOBOIO JBHWJKEHHMS €r0 YacTHIl, CBS3b JABJICHHS HWJICAIIBHOIO Trasza ¢
KOHICHTpAIIMEX MOJIEKYJI M €ro TeMIeparypou, ypaBHeHHe MeHaeneeBa—
Kianeiipona, mepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS SHEPrUU B
TEIUIOBBIX Mpolieccax), MPU ATOM UCIOJb30BaTh MATEMATHYECKOE BBIPAXKEHUE
3aKOHOB, YKa3bIBaTh YyCJIOBUS MNPUMEHHUMOCTH ypaBHEHUs MeHpaeneeBa—
Kianeiipona;

aHAJIM3UPOBATh U OOBSICHATH DJICKTPUYECKUE SIBJICHUS, UCTIOJIb3Ysl OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI DJIEKTPOAMHAMUKH (3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KylioHa, MOTEHIHUATBHOCTh 3JIEKTPOCTATHYECKOTO MO, TPUHIMII
CYyNEpIO3ULIAN  DJICKTPUUYECKUX  TOJEH, MpU ITOM  YKa3blBas  YCIIOBUSA
IIPUMEHUMOCTH 3aKOoHa KyJioHa, a TakKe NPaKTUYECKU Ba)KHbIE COOTHOLICHMS:
3akoHbl OMa JJIsl y4acTKa LN W IS 3aMKHYTOW 3JIEKTPUYECKOM IENU, 3aKOH
Jlxxoyns—Jlenna, npaBuna Kupxroda, 3akonsr dapazes aiis 371€KTpoau3a);

OMHCHIBaTh (PU3UUECKUE TPOLIECCHl W SBJICHHS, HCIOJb3YS BEIHMYUHBIL:
MEepEMENIECHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHUJIa, MOMEHT
CHUJIbI, JaBJICHUE, TOTEHIIMAIbHAS SHEPTHS, KHUHETUYECKAsl DHEPIUsl, MEXaHU4eCKas
SHEprusi, paboTa CWibl, IIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJla TSHKECTH, Chjia
YIPYTrOCTH, CWJIA TPEHUS, MOIIHOCTb, DHEPTUSI B3aWMOJCHCTBUS Tella C 3eMIIEN
BOIM3U €€ MOBEPXHOCTHU, DHEPTHUS YIPYrou nedopmaiuu npyKUHBI, KOJTHYECTBO
TEIUIOThI, A0COJIFOTHAS TeMIIepaTypa Teia, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSIS
DHEPTHUS UACAUTHHOTO OJTHOATOMHOTO Ta3a, paboTa UIeaIbHOTO Ta3a, OTHOCUTEIbHAS
BJIQYKHOCTh BO3/yXa, KOA(D(HUIIMEHT MOJIE3HOTO JACHCTBUS UICATHHOTO TEIIJIOBOTO
JIBUTATENSA;, DJICKTPUUECKOE TMOJIe, HANpsHKEHHOCTh —DJIEKTPUUYECKOrO  MOJI,
HaNpsHDKEHHOCTD TOJII TOYEYHOTO 3apsiia WK 3apsDKEHHOTO [Iapa B BaKyyMe U B

AUDJICKTPUKEC, MOTCHOHAT JJICKTPOCTATHYCCKOTO II0JIA, Pa3HOCTh ITOTCHIUAJIOB,



ANEKTPOABUNKYIIAs CUjla, CHJIa TOKA, HAMPSYKEHUE, MOIIHOCTh TOKA, 3JIEKTpHUYECKas
€MKOCTh  IIJIOCKOTO  KOHJIEHCATOpa, COMPOTUBJIEHHWE YydyacTKa Lenu C
MOCJICAOBAaTEIbHBIM W MapaJlJIeIbHBIM COEJUHEHHEM PE3UCTOPOB, DHEPrus
AIEKTPUUYECKOTO MOJII KOHACHCATOPA;

00BSICHATH OCOOCHHOCTH MPOTEeKaHUS (PU3NUECKUX SBICHUN: MEXaHHUUYECKOE
JBI)KCHUE, TEIUIOBOE JBM)KCHHME YACTHI[ BEIIEeCTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOe nBIkKeHHE, muddy3us, ucHmapeHwe, KUINECHUE U KOHACHCAIHS,
IJIABJICHUE W KPUCTAJUIM3AIlMs, HANpPaBICHHOCTh TEIUIONEpPeaaun, AJICKTpU3aIus
TeJ1, PKBUMIOTEHIIUAJILHOCTh MOBEPXHOCTHU 3apsHKEHHOTO MPOBOAHUKA;

MPOBOAUTEL UCCIEAOBAHUE 3aBUCHUMOCTH OJTHOM (DU3NYECKOW BEIMYHMHBI OT
JPYrol  C HCIOJb30BAaHUEM MPSIMBIX H3MEPEHUN, MPU HTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (HU3UYECKUX
BEJIMYMH B BUJE TpadUKOB C YYETOM aOCOIIOTHBIX MOTPEIIHOCTEH H3MEPEHMUI,
JIeJIaTh BBIBOJIBI TI0 pe3yJibTaTaM MCCIIEIOBaHUS,

MPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PU3NUYECKUX BEIMYHMH, TPH OTOM
BBIOMpaTh ONTHMAJIBHBIM METOJI H3MEpPEHHUs, OIICHWBAaTh aOCOIIOTHBIC U
OTHOCHTEJIBHBIC TMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEUIOKEHHON THUMOTE3bl: TJIAHUPOBATH
OKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIBHYI0 YCTaHOBKY, aHAJU3UPOBATh
MOJTyYEHHBIE PE3YJIbTAThI U JICJIaTh BBIBOJ O CTATyCE MPEI0KEHHON TUIIOTE3bI;

coOmro1aTh TpaBuia 0€30MacHOTO TPy/Ja MpU MPOBEACHUHN HCCICIOBAHUN B
paMKax y4eOHOro S3KCIEepUMEHTa, MPAKTUKyMa W y4eOHO-HCCIEI0BATEIbCKON U
MPOCKTHONW JAESATEILHOCTH C MWCIOJIb30BAHUEM H3MEPUTEIIbHBIX YCTPOUCTB U
1abopaTopHOTO 000PYIOBAHUS;

peniaTh pacu€THbBIC 3a/1a4M C IBHO 3a/ITaHHOM M HESIBHO 3aJJaHHON (hHM3UYECKON
MOJICNIbIO: Ha OCHOBAaHWW aHAIHM3a YCJIOBUS OOOCHOBBIBATH BHIOOP (PU3MUECKOU
MOJICNIA, OTBEYAIOIICH TpeOOBaHUSM 3a/layd, MNPUMEHSITH (POPMYIIBI, 3aKOHHI,
3aKOHOMEPHOCTH U TOCTYJaThl (PU3UYECKUX TEOpUM TPU HCIOJIb30BaHUU
MaTEMaTUYECKUX METOJIOB pEIIeHUs 3a7ad, MPOBOAUTH PacyEéThl HA OCHOBAaHUU

HMCIOIIUXCA MaHHBIX, aHAJIM3HUPOBATL PE3YJILTATBI WM KOPPCKTHUPOBATL MCTObI



pEmIeHus C YI4ETOM MOTYUYEHHBIX PE3yIhTATOB;

peraTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIOIIe TPUMEHEHHUS 3HAHUN U3 Pa3HbBIX
pasznenoB Kypca (PU3MKH, a TaKKe MHTETpalid 3HAHWW U3 JAPYTUX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA: BBICTPAMBATh JJOTUUYECKYIO IETIOYKY PacCyKICHUMN
C HCIIOJIb30BAHWEM M3YyYECHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH U (DU3NYECKUX
SIBJICHUU

WCIIOJIB30BaTh TCOPETUYCCKHWE 3HAHWUS JUIsI  OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl HM3MEPUTENbHBIX MNPUOOPOB, TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKHX MPOIIECCOB;

MIPUBOJANTH MPUMEPHI BKJIaJa POCCHIUCKUX M 3apPYOeKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTHE HAYKH, B OOBSICHEHHUE IMPOIIECCOB OKPYXKAIOIIErO0 MHpA, B Pa3BUTHUE
TEXHUKHA W TEXHOJOTH;

aHAJIM3UPOBATh U OICHUBATH IMOCJEJICTBUSI OBITOBOM U MPOU3BOJICTBEHHOU
JIESATEILHOCTH YEJIOBEKa, CBA3aHHOW ¢ (PU3MYECKUMH MPOILIECCaMM, C TMO3ULIUN
IKOJIOTHIECKOM 0€30macHOCTH, MIPEICTABICHHUM 0 parmoHAIbHOM
MPUPOOTIOIH30BAHUN, A TAKKE Pa3yMHOM MCIOJIb30BaHUH JOCTHXKCHUN HAyKU U
TEXHOJIOTUH JJIs1 AaJbHEHIIIEro pa3BUTUS YeJIOBEUECKOro 00IeCTRa;

NPUMEHSTh Pa3IMYHBbIE CIOCOOBI paboThl ¢ WHMOpMaIueln (QU3NIECKOro
COJIEpKaHMUsI C MCIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHUH,
IIPY ATOM UCIIOJIb30BaTh COBPEMEHHBIC HH(DOPMAITMOHHBIC TEXHOJIOTHH TSI TIOVMCKA,
nepepadoTKi U TPEeAbABICHUS Y4eOHONW M HAay4YHO-TIOMYJISIPHON HH(pOpPMAIINH,
CTPYKTYPUPOBAHHSI W WHTEPIIPETAIIMN MH(GOPMAIINH, TOJYUYEHHON U3 Pa3TuIHBIX
WCTOYHHUKOB, KpUTHUYECKH aHATM3UPOBATh MOTy4aeMyt0 HHPOPMAIIUIO U OIICHHBATh
e€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHWMN, TaK U HA OCHOBE aHAJIM3a
MCTOYHHKA UH(POPMALINH;

MIPOSIBJISITH OPTraHU3AIMOHHBIC U TTO3HABATEIbHBIC YMEHUS CAMOCTOSI TETHHOTO
MpUOOPETEHUST HOBBIX 3HAHWM B TPOIIECCE BBITIOJHEHUS MPOEKTHHIX U Y4eOHO-
HCCIIeIOBATENbCKUX padoT;

paboTath B TpyMme C HCIOJHEHUEM paA3JIMYHBIX COLUAIBHBIX pOJEH,

IJIAaHUPOBaTh pPabOTy TPYIIbI, PAlMOHAIBHO pachpeacssiTh AESITEIbHOCTh B



HECTaHJAPTHBIX CUTyalUsX, OLEHUBATh BKJIAJ KaKJIOTO U3 YYaCTHUKOB I'PYIIIHI B
pELIeHNe paccMaTpuBaeMOl IPOOIEMBI;

IPOSBIISITH MOTHBAIIMIO K Oyayied npopecCuoHaNbHON NEATeIbHOCTH 10
CHEIHMATBHOCTAM (PU3UKO-TEXHHUECKOTO MPOUIIs.

116.8.5. IlpeameTHbie pe3ynbTaThl OCBOCHHS MporpamMmbl 1o ¢usuke. B
npoliecce M3yudeHus Kypca Kypca ¢u3uku yriayOneHHoro ypoBHs B 11 kiacce
00yYalOIIUIiCs HAYUUTCS:

NOHUMATh POJib (PU3UKK B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COIMaIbHON
U OTUYECKON cdepax MAesITeNIbHOCTH YEJIOBEKa, pPOJb U MECTO (HU3MKH B
COBPEMEHHOW HAy4YHOW KapTUHE MHpPa, POJIb AaCTPOHOMHUH B NPAKTHYECKON
JEATEIIbHOCTH YEJIOBEKA U JJaJbHEUIIIEM HAyYHO-TEXHUUYECKOM Pa3BUTHH, 3HAUCHHE
OMHUCATEIBLHON, CHUCTEeMaTU3UPYIONICH, OOBIACHUTEIBLHON U MPOTHOCTHYECKOMN
byHKIMA  GU3MYECKOM TEOpUHM — DIIEKTPOJUHAMUKH, CIEIUAIBbHOM Teopuu
OTHOCHUTEJIbHOCTHU, KBAHTOBOH (DPM3HUKH, POJIb (PU3NYECKON TEOPHH B POPMHUPOBAHUU
MPEACTABICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHUpA B
o0IIeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE;

pasnuyaTh yCJIOBHS MPUMEHUMOCTH MOeNel (PU3NUeCKUX Tl U MPOLIECCOB
(sIBIEHUI): OJHOPOAHOE BJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TOJI,
rapMOHUYECKUE KOJICOAHUS, MAaTEMAaTHYECKUN MasiTHUK, UJICATbHBIN MPY>KUHHBIN
MasTHUK, TaPMOHUYECKUE BOJIHBI, MACAJIbHBIA KOJ€OATEeNbHbI KOHTYp, TOHKas
JIMH3a, MOJIEJIEN aTOMa, aTOMHOTIO SJIpa U KBAHTOBOW MOJIEJIN CBETA;

paziuyuath ycJioBHS (TpaHUIbl, O00JACTU) NPUMEHUMOCTU (PU3UIECKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (PYHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCITIOJIb3Ysl OCHOBHBIE IOJOKE€HHS M 3aKOHBI 3JEKTPOJMHAMUKH W CIIEHHAIBHON
TEOPUH OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHMs SJEKTPUYECKOTO 3apsia, CHila
Awmrepa, cuna JlopeHua, 3aKOH 3JIE€KTPOMAarHMTHOW WHAYKIMU, NpaBuiio JleHia,
cBs3b DJIC caMOMHAYKUHUHM B 3JIEMEHTE SJIEKTPUYECKOM LEMH CO CKOPOCTHIO

HN3MCHCHUA CHJIbI TOKa, IIO0CTYJIAThI CHGI_II/IaJ'IBHOﬁ TCOPUHU OTHOCHUTCIBHOCTHU



OiHIITEITHA);

aHATM3UPOBATh U OOBSCHATH KBAaHTOBBIC MPOIIECCHI U SBICHUS, UCIIOIB3YS
MOJIOKCHHUST KBaHTOBOM (u3uku (ypaBHeHHe OWHINTEHHa g ¢doTodddexra,
IIEPBBIA W BTOPOW NOCTYJIaThl bopa, MPUHLINI COOTHOLIEHHS HEONIPEAEIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPAHEHUs 3apsS0BOTO M MAacCOBOTO YHCEN W DHEPTUU B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO PaCIajia);

OMKCHIBaTh (PU3MUECKUE TPOILECCHl W SBJICHHS, WCIOJIb3YS BEIHYUHBIL:
HaMPsHKEHHOCTD AJIEKTPUUECKOTO OIS, MOTEHIMAN AJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh TMOTEHIMAJIOB, AIEKTPOABMKYIAs CUla, MHIYKIMST MarHUTHOTO TIOJI,
MarHuTHbIA TMOTOK, cuia Ammepa, WHAYKTUBHOCTb, JJICKTPOABMXKYIIAs CUJia
CaMOMHIYKIINH, SHEPTUs MATHUTHOTO MOJI MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUI
UMITYJIbC, TIOJIHAsE DHEPTHs, DHEPIrHs IMOKOsI CBOOOJAHOM YaCTHIIbI, DHEPIUs U
UMITYJIbC (JOTOHA, MACCOBOE YUCIIO U 3apsif sApa, SHEPTHUS CBSI3U S/Ipa;

OOBSCHATH 0COOEHHOCTH MPOTEKAHUS buznueckux SBJICHUU:
AJIEKTPOMArHuTHAsE UHAYKIUS, CAMOUHAYKIIUS, PE30HAHC, UHTEpPEpPEHIIUs BOJIH,
nudpakius, AUCHEpCHsi, TOJHOE BHYTPEHHEE OTpakeHHe, (HOTOIIEKTPUUCCKUN
abpdext (poroaddekr), anbda- u Oera-pacnanbl sjaep, ramMMa-u3iIydeHHUeE sep,
bu3nYecKue MPUHIIMITBI CIIEKTPATILHOTO aHAJIU3a U paboThI J1a3epa;

ONPEEIIATh HAlIPABJICHUE WHYKIIMM MATHUTHOTO TIOJISI TPOBOJAHUKA C TOKOM,
cuibl Amnepa u cuiibl Jlopenna;

CTPOUTH N300paKEeHNE, CO3/ITaBaEMOE TIIIOCKUM 3€pKajioM, TOHKOW JIMH30H, U
PaCcCUUTHIBATh €T0 XapaKTEPUCTUKHU;

MIPUMEHATh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKHE TOHSTUSA, TEOPUU U
3aKOHBI JIJISl aHAIKM3a M OOBSICHEHUS (PU3MYECKUX IMPOIECCOB, MPOUCXOISIINX B
3BE3/1aX, B 3BE3NIHBIX CUCTEMAX, B MEKTaJaKTUUYECKON Cpejie; NIBUKEHUS HEOSCHBIX
TeJI, BOJIFOIIMHU 3BE311 M BeeaeHnno;

MPOBOJIUTh  HMCCIEJOBAHUE 3aBUCUMOCTEH  (M3MYECKUX BEIMYUH C
WCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHHUH, MPU STOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI OJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETTUYHH B BUJIC

rpauKOB C YU4ETOM aOCOJIFOTHBIX MOTPEITHOCTEN U3MEPEHUH, IeJIaTh BBIBOABI 110



pe3yJibTaTaM HCCIIEA0BAHNUS;

MPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYUH, TPU ITOM
BbIOMpaTh ONTHUMAJIbHBIM METOJ M3MEPEHUS, OLEHUBAaTh aOCOJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

IPOBOJIUTH ONBITHI [0 MPOBEPKE MPEIJIOKEHHON TMIIOTE3bl: IUIAHUPOBATh
HKCIEPUMEHT, COOMpaTh HSKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJTyYEHHBIE PE3yJIbTaThl U IENaTh BBIBOJ O CTaTyCE MPEAJIOKEHHOM THIIOTE3bI;

OIHCHIBATh METO/BI IIOJYUEHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUM;

co0JiroAaTh MpaBuUiia 0E30MacHOrO TpyJla MPU MPOBEJACHUU UCCICIOBAHUI B
pamMKax ydeOHOTrO JKCIEepUMEHTa, MPAaKTHKyMa M y4eOHO-HCCIEeNOBATENbCKONU H
IPOEKTHON JAEATENbHOCTH C MCHOJIb30BAaHUEM HW3MEPHUTENbHBIX YCTPONCTB U
71a00paTOPHOTO 000PYIOBAHUS;

pelaTh pacu€THbIE 33JJa4H C IBHO 33JaHHOW M HESIBHO 3aJJaHHON (PU3NYeCcKOn
MOJIEJIbIO: Ha OCHOBAaHHMU aHalM3a YCJIOBHUS BBIOMpPATh (U3NYECKUE MOJEIH,
OTBEYAIOIIME  TpPeOOBaHUSAM  33Jaud, HPUMEHATH  (QPOPMYJbI,  3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJaThl (U3MUECKUX TEOpUM TMpPH HUCHOJIb30BaHUU
MaTEeMaTHYECKUX METOJIOB PEIICHUs 3ajad, MPOBOJUTH Pacu€Thl HA OCHOBAaHUU
UMEIOLINXCS JAHHBIX, aHAJU3UPOBATh PE3YyJbTaTbl U KOPPEKTUPOBATH METOMbI
pelieHus ¢ y4ETOM MOJyUYEHHBIX pe3yIbTaToB;

pelaTh KaueCTBEHHBIC 3a/1a4uM, TPEOYIoIe MPUMEHEHHUS 3HaHUN U3 Pa3HbIX
pa3zenoB Kypca (U3MKH, a TakKe HHTETpAllMd 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA: BHICTPAUBATh JIOTHUECKYIO IETIOYKY PaCCyKICHUIM
C WCIOJb30BAaHUEM M3YYCHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH U (PHU3UIECKHUX
SIBJICHUM;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA M OOBSICHEHHS OCHOBHBIX
OPUHLIKAIIOB pabOThl U3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOWCTB H
TEXHOJOTMUECKUX MPOIIECCOB;

NPUBOJUTH MPUMEPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIEr0 MHUpa, B pa3BUTHE

TCXHUKHN U TCXHOHOFHﬁ;



aHAJIM3UPOBATh U OLIEHWBATH MOCIEACTBUA OBITOBOW M MPOU3BOJICTBEHHOM
JIESITEIBHOCTH 4YEJIOBEKAa, CBA3AHHOM € (PU3MYECKHUMH TPOIECCAMH, C TMO3HMIMNA
HKOJIOTUYECKOM 0€30MacHOCTH, HpeCTaBICHUN 0 paloHaIbHOM
IPUPOAOIIOIb30BAHUN, A TAKXKE Pa3yMHOM MCIOJIb30BaHUM JOCTHXKEHUN HayKH U
TEXHOJIOTHH JUIsl JaNbHENUILETO pa3BUTHSI YEIOBEYECKOT0 O0IECTBA;

OPUMEHATh Pa3IMYHbIE CIOCOOBI paboThl ¢ HMH(pOpManMend (U3NYECKOTO
COJIEP>KaHUSI C HCIOJBb30BAHUEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX TEXHOJIOTHUH,
IIPU 3TOM HCIOJIb30BAaTh COBPEMEHHBIE NH(OPMALIMOHHBIE TEXHOJIOT MU AJIs IOUCKA,
nepepabOTKU M MPEAbSIBICHUS YYEOHOW M Hay4YHO-TIOMYJISIPHOM HH(pOpMalUH,
CTPYKTYPUPOBAHHS U MHTEPIPETAUUU UHPOPMALIMH, TOJIYYECHHOW U3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIIM3UPOBATH MTOJIy4aeMyI0 HH(POPMAIIUIO U OLIEHUBATh
e€ TOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHAJIM3a
UCTOYHUKA UH(POpMALUY;

IPOSIBJIATh OPraHU3aLMOHHBIE U IO3HABATEIIbHBIE YMEHUS CAMOCTOSATEIBHOTO
NpUOOPETEHUs] HOBBIX 3HAHWUW B IMPOIECCE BBINOJHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEIOBATENbCKUX padoT;

paboTath B TIpyNNe€ C HCIOJHEHUEM paA3JIMYHBIX COLUAIBHBIX pOJEi,
IUIAHUPOBaTh PpaboOTy TIpPyHIbl, PalMOHAIBHO PpACHpPEleNsITh JAESITEIbHOCTh B
HECTaHJApTHBIX CUTyalUsX, OLEHUBATh BKJIAJl KAKJIOTO U3 YYACTHUKOB I'PYIIIbI B
pelieHre paccMaTpuBaeMom MpoOJIeMBbl;

IPOSIBISATE MOTHBAIMIO K OyAyliel mpodecCuOoHaIbHONW EATENbHOCTH 10

CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



