116. denepanbhHas paboyas nporpamMma mo yueoOHomy npeamety «Duszukay
(yrinyOn€HHBIN YPOBEHB ).

116.1. ®enepanbHas pabouasi mporpamMma o yueoHomy npeamery «dPuznkay
(yrnyOnéuuplii  ypoBeHb) (mpeameTHas oOnacth  «EcCTeCTBEHHO-HAy4YHBIC
MIPEAMETHI») (Z1ajiee COOTBETCTBEHHO — IIporpamMma 1o ¢usuke, Gpusnka) BKIOYaeT
MOSICHUTETIbHYIO 3alUCKy, CcojepxaHue OOydeHHs, MIIaHUPYEMBbIE pe3yJIbTaThl
OCBOCHMSI POTpaMMBbI 110 (PU3HUKeE.

116.2. [losicautenpHas 3amUCcKa OTpa)kaeT OOIIMe LEeNMu W 3afaud (U3HKH,
XapaKTEPUCTUKY TICUXOJIOTUYECKUX MPEMOCHIIOK K €€ U3yUeHUI0 00yJarouMuUCs,
MECTO B CTPYKTyp€ Y4eOHOro IJIaHa, a TaKXkKe MOJIX0Jbl K 0TOOpY collepKaHus, K
OTIPEICTICHUIO TUTAHUPYEMBIX PE3yIbTaTOB.

116.3. Conepxanue o0OydeHHsS] PACKpPBIBAET COJEp)KaTeIbHbIC JIMHUH,
KOTOpPBIE TIPEIAratoTCs sl 0053aTeIHHOTO U3YUYECHUS B KaX/I0M KJIacce Ha YPOBHE
cpeaHero oo1ero oopa3oBaHuUsl.

116.4. Ilnanupyembie pe3yJbTaThl OCBOCHUS MPOTpaMMbl 1O (PUBHUKE
BKJIFOUYAIOT JIMYHOCTHBIC, METAIIPEIMETHBIE PE3YyJIbTaThl 32 BECh MEPUO O0yUeHUs
Ha YPOBHE CpeJHero o01mero oOpa3oBaHMs, a TAKKE MPEAMETHBIC TOCTHUKCHUS
00yyJaroIerocs: 3a KaxJblil T0J] 00y4YeHUS.

116.5. IlosicHuTenbHAS 3aMKCKA.

116.5.1. [Iporpamma 1o pu3rke Ha ypOBHE CpeHEro oliero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTesibHON NporpaMmsl, ipeacTaBieHHbIX B PI'OC COO, a Takxke
c yu€éroMm (enepasbHONM paboueit mporpamMmbl BocnuTaHuss W Konmenmuwn
npenoaaBanus yueOHoro npeamera «Pu3uka» B 00pa3oBaTeNIbHBIX OPTaHU3AINAX
Poccuiickoit deneparnu, peaqusyomx OCHOBHBIE 00pa30BaTEIbHBIC TIPOTPAMMBI.

116.5.2. [Iporpamma 1o ¢u3MKe oOmpenenseT 00s3aTeIbHOE MPEIMETHOE
coJiep KaHue, YCTaHABIMBAET PEKOMEHIYEMYIO TIOCIICIOBATEILHOCTh U3YUEHUS TEM
U pa3eioB YYCOHOTO MpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKH Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEW 00yYarommxcs.

[Iporpamma 1o ¢usuke ma€T TPEACTaBICHHE O LEJIX, COJAepkKaHWU, oOuIeH



cTpaTernd OOy4YeHHs, BOCIHMTAaHUS U Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

116.5.3. Uzyuenue kypca QU3MKA yIIIyOJIEHHOTO YpPOBHS IO3BOJISIET
peann3oBaTh 3a7aud MPOPEeCCHOHATBHON OpPHEHTAIMM, HAMPaBICHO Ha CO3JaHHE
YCIOBUHM ISl IPOSIBIIEHUSI CBOMX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
KaXKIbIM 00y4JaroIuMcs, KOTOPbIe HEOOXOIMMBI JIJIsl IPOJIOJKEHUST 00pa30BaHUs B
OpraHu3alusx Npo(EecCHOHATHBROTO O00pa3oBaHUs MO PA3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUAIBHOCTSIM.

116.5.4. B nporpamme 1o ¢pu3HUKe ONpeesIIOTCs TIaHUPYEMBIEC PE3yIbTaThI
OCBOECHUSA Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHUs: IUYHOCTHEIE,
MeTamnpeaMEeTHbIE, MpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HayuHo-
METO/IO0JOTUYECKONM OCHOBOWM [1Jisi pa3padOTKM TpeOOBaHU K JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOyYalolIUXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3MKe Ha YPOBHE CpPEIHET0 0011ero 00pa3oBaHus Ha yriay0inEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-AEATEIbHOCTHBIN MOJAXO.

116.5.5. [Iporpamma 1o Gpu3uKe BKIIOYALT:

IJIaHUPYEMbIE PE3yNbTaTbl OCBOEHUSA Kypca (GU3MKKM Ha YIIYyOJIEHHOM
YPOBHE, B TOM UHUCIIE MTPEIMETHBIE Pe3yIbTaThl IO rojlaM 00yUYeHUS;

coJiep;kaHue yueoHoro npeamera « @u3uka» 1mo rogam o0ydeHusl.

116.5.6. IIporpamma o ¢u3rMKe UMEET MPUMEPHBINA XapaKTep U MOKET ObITH
UCIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIsl COCTABJICHMSI CBOMX pabovMX Mporpamm.

116.5.7. Ilporpamma 10 (QHU3MKE TMPEIOCTABIAECT BO3MOXKHOCTH  JIS
peanu3alry pa3IMyHbIX METOAMYECKUX MOJXO0JI0B K MpenojaBaHuio (U3UKUA Ha
yIyOIEHHOM YPOBHE MPHU YCIOBUM COXpPaHEHHs 00s13aTeIbHON YacTU COJIep KaHUs
Kypca.

116.5.8. ®u3uka kak Hayka o HauboJsee 00X 3aKOHAX MPUPO/bI, BHICTYIIAs
B KauecTBe Y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. HIKoabHBIN Kypc PU3NKN — cuCTeMOOOpa3yromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI

JexaT B OCHOBE INIPOIIECCOB M SBJICHUM, HM3ydaeMbIX XUMHUEH, OUOJIOTHEH,



busmdeckoir reorpaduei u actpoHommen. lcmonp3oBaHWE U AKTHUBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
MOJIYYEHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMU CBoOWcTBaMu. W3yueHue (Ppuznku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpOBAHUE YMEHHUI MPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPU BBITIOJHEHUH UMHU YUEOHBIX HCCIICT0BAHUM.

116.5.9. B ocHOBY Kypca (pu3MKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus
IOJIOKEH PAX HWIOEH, KOTOpPhIE MOYKHO pacCMaTpuBaTh KaK IPHUHIMIBI €T0
ITOCTPOCHMUS.

WNnesa nenoctHoctd. B cOOTBETCTBUM € HEM KypC SBIIIETCSA JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3AesioB (PU3HKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Unes renepanuzanuu. B cooTBeTCTBUM ¢ Hell Marepuan Kypca (QU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsIeTCs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEIIECTBE U
ToJIE.

Nnes rymanutapuzaunu. Peanuzanus uaew Npeanoiara€T MCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMAIa (DU3UYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKK C pa3BUTHEM OOILIECTBA, @ TAK)KE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Wnes npuknaaHoit HanpasieHHOCTU. Kypc @u3uku yriryOn€HHOro ypoBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKHUM KPYTOM TEXHHUYECKHX M TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOHIMX MPEACTaBICHUI M COBPEMEHHBbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTUU.

Nnesa »skomorusauum peanus3yercs IOCPEACTBOM BBEICHUS DJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C Pa3BUTHEM TEXHHUKH M TEXHOJOTHH, a Takke OOCYKICHHS

Ipo0JIeM PALlMOHAIIBHOTO IPUPOOIIONB30BAHMS U HKOJIOTHUECKOM 0€3011aCHOCTH.



116.5.10. OcBoenne conep:kaHusi MporpamMmbl MO (U3MKE CTPOUTCS Ha
MPUHIIAIIAX CUCTEMHO-IEATEIbHOCTHOTO moaxoaa. g pusmku peanuzanus 3THUX
MPUHIIMTIOB 0a3UpyeTCsl Ha UCMOIb30BAHUM CAMOCTOSTENIHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHicTBYyIomero ¢akropa ydeOHOro mporecca. [ yrayOnéHHOTO
YPOBHSI — 93TO CHUCTEMA CaMOCTOSITEJIBHOTO YYEHHYECKOTO JKCIIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanu3aiy Gu3n4ecKkoro npakTukyma. B mepBom ciydae mpakTUKyM
npoBoauTcst b0 B koHIEe 10 u 11 kimaccoB, MuOO MOCE MEPBOrO MU BTOPOTO
MOJYTOANHN B KaXKJIOM U3 3TUX KJIaccoB. BTopoi crnocod — 310 uHTEerpamust padot
IPAKTUKyMa B CUCTEMY JIJAOOPaTOPHBIX pabOT, KOTOPbIE IPOBOAATCA B IpoLiecce
u3yueHusi pazzaena (temsl). Ilpu sToM mom paboTamMu MpakTUKymMa MOHUMAETCs
CaMOCTOSITENIbHOE ~ MCCIIEZIOBAHUE, KOTOPOE MPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIHH.

116.5.11. B mporpamme mo (u3uke cucTeMa y4eHHYECKOTO IKCIIEpUMEHTA,
7a00paTOpHBIX padOT W MPaKTUKyMa MPEICTaBICHA €IUHBIM TepeuyHeM. Bwibop
TEMaTUKU IS 3TUX BUAOB YUYCHHUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUIAHUPOBAHUS ¥ OCHamleHus kabuHeta ¢usuku. [Ipm sToM obOecmeunBaeTcs
OBIIAJICHHE OOYYArOIMIMMHCS YMEHUSMH TIPOBOJAMTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHUsI, UCCIEAOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

116.5.12. bonbiioe BHUMaHWE YJENSETCA PEUICHUI0 pacdyE€THBIX U
KaueCTBEHHBIX 3a7ad. [Ipu ATOM Il pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIFOTCS
3aJ]a4M C SIBHO 33JaHHOM 1 HESIBHO 3aJJaHHON (PH3NIECKON MOJIENBIO, TIO3BOJISIONINE
IPUMEHATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca,
TaK WU UHTETPUPYS NPUMEHEHHE 3HAHUW M3 Pa3HbIX pa3fenoB. [Jsi KayeCTBEHHBIX
3a]1a4 IPUOPUTETOM SIBJISIOTCS 3aaHNUs Ha OOBSICHEHUE/TIpeicka3aHue MPOTEKaHMUs
(bu3MYeCcKuX SBJICHUA U MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue BeIOopa

(bu3uYECKO MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



116.5.13. B cootBerctBuu ¢ TpeboBanusmMu ®I'OC COO k maTepuanibHO-
TEXHUYECKOMY OO€CIeYeHHI0 Y4eOHOTo mpoliecca Kype (U3MKH YTriayOiaEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0o 00111ero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHIX
npeaMeTHoro kabuHera. B kabunHere (QU3MKM JOKHO OBITh HEOOXOAMMOE
nabopaTopHoe 0OOpyJOBaHUE JUIsl BBIMOJHEHHUS YKa3aHHBIX B MPOrpaMme IO
(buU3HMKe YYEHUYECKUX OIBITOB, 1a00PaTOPHBIX pabOT U padOT MPAKTUKYMa, a TAKXKE
JIEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

116.5.14. JleMOHCTpallMOHHOE 000pyI0BaHUE (POPMHUPYETCSI B COOTBETCTBHUH
C TIPUHIIUIIOM MHUHHUMAJIBHOH JTOCTATOYHOCTH M OOCCIEYHBAET ITOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
GyHIaMEHTATBHBIX 3aKOHOB, WX TEXHUYECKUX MPUMCHCHHM.

116.5.15. JIaGopatopHoe 00OpyAOBaHHE JIs YYCHUUYECKUX MPAKTUUYECKHUX
pabot dopmupyeTcss B BUJE TEMATHUYECKHMX KOMIUIEKTOB M 00€CleunMBaeTcs B
pacuére OJHOr0 KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaTH4eCKHe KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

116.5.16. OCHOBHBIMH LIETISIMA U3Y4YEeHHUS (PU3MKU B 0OOIIEeM 0Opa3oBaHUU
SIBJISTFOTCSI:

dbopMHupoBaHWE WHTEpPEcCa W CTPEMIJICHHS OOYYaronIMXCsl K HayYHOMY
W3YUYCHUIO TPUPOMBI, Pa3BUTHE WX HWHTCIUIGKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE TMO3HAaHWs W (HOpMUPOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHupoOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4YCeHHs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HKU;

dbopmupoBaHre yMEHUN OOBSICHATD SIBJICHUS C UCTIOJb30BAHUEM (PU3UUECKUX
3HAHHUI W HAYYHBIX JIOKA3aTEIbCTB;

dopMHpoBaHUE MPEACTABICHUN O poiu (U3MKK JUIsl Pa3BUTUS JAPYTUX



€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  TPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHALHOM  JIEATENBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HalpaBlICHUH.

116.5.17. JlocTrKeHHEe ATUX Ieiel 00ecIeunBaeTCsl PEIICHUEM CIIEIYIOITUX
3aJa4 B Mpolecce M3y4YeHHsS Kypca (U3MKH Ha ypPOBHE CpPEIHEro oOIero
oOpa3oBaHUS:

nproOpETEeHNE CUCTEMBI 3HAaHUH 00 00muX (PU3MIEeCKHX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYIIpHYI0O  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

(opMupoBaHrE YMEHUIN PUMEHATh 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, MOJAPa3yMEBAIOMIMX CaMOCTOATEIHHOE CO3/IaHUEe
¢uznyecKoil MOJeNnr, COOTBETCTBYIOIIEH YCIOBHSAM 3aJaud, B TOM YHUCIE 3aJa4y
WH)XCHEPHOTO XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHIUIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOIIYIO CPENy;

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

CO3/IaHME YCJIOBHM IS Pa3BUTHS YMEHUH MPOEKTHO-HUCCIEIOBATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE UHTEpeca K chepaM podecCUOHATILHON AeATeIbHOCTH, CBSI3aHHOU
C (PUBHUKOM.

116.5.18. B cootBerctBuu ¢ TpedoBanusimu PI'OC COO yrnyOnéHHBIM
ypOBEHb M3y4YeHUs y4ueOHOro mpenMera «Du3nka» Ha YPOBHE CPETHETO OOIIero
oOpa3oBaHMsI BBIOMpaeTCss OOYYaAIOUIUMUCS, TIUIAHUPYIOIIUMH TMPOJIOJDKEHHUE

o0pa3oBaHusl MO CHEIUATBHOCTAM (PU3UKO-TEXHUUECKOTO MPODUIIS.



116.5.19. Obmee yucno 4acoB, pEeKOMEHAOBAHHBIX U U3Y4YEHHS (U3UKH
(yriyosnennsiii ypoBeHb) — 340 yaco: B 10 knacce — 170 gacoB (5 yacoB B HeZlEmI0),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[IpennaraeMeiii B mporpamme 1o (u3uKe MepeueHb J1a0OpaTOPHBIX U
MPAKTUYECKUX pabdOT SBISIETCS PEKOMEIOBAHHBIM, YYHUTENb J€IaeT BbIOOP
NpoBeNeHUs] J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEH 00yJaromMXxcsl.

116.5.20. B nmporpamme mo ¢u3uke KaXKI0TO Kilacca MpejiaracTcs pe3epB
BPEMEHH, OTBOJUMBIN HA BapUATUBHYIO YaCTh MPOTPAMMBbI, COJEPKaHUE KOTOPOI
dbopmupyeTcsi ydaCTHUKaMHU 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. HayuHslit METOT TTO3HAHUS TIPHUPOIBI.

®uzuka — pyHaaMEeHTalIbHas HayKa o npuponae. HaydHblil MeTo1 O3HAHUSA
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  (aOCONMOTHAs U
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NUECKUX SBICHUN M TPOIECCOB (MaTepHalibHAs TOYKa,
aOCOJIIOTHO TBEPAOE TEINO, UACANbHAS KUAKOCTb, UCANIbHBIN I'a3, TOUSUHBIH 3apsin).
I'unore3a. @uU3nyeCKUii 3aK0H, TPAHULIBI €r0 IPUMEHUMOCTU. PU3nYecKas TEOpusl.

Pons u mecto pusuku B popMupoOBaHHHM COBPEMEHHON HAyYHOU KApTHUHBI
MUpA, B IPAKTHUYECKOH EATEIBHOCTH JIIOICH.

VYyeHnueckuil SKCIIepUMEHT, JIabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

W3mepenue cuiabl TOKa M HAOpsOKEHUS B LEMU 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. MexaHnuka.

116.6.2.1. Tema 1. Kunemartuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBUIKEHUS.
Cucrema oTcyéra.

[Ipsmast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BekTop MaTepHalbHOM TOYKH, €r0 MNPOEKIUMHM Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepememnienue, CKOpOoCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTh) M
YCKOPEHHE MaTe€pUaJbHOW TOYKH, HMX MPOEKIMU 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 CBOOOAHOrO majacHus. J[BHKeHHe Tera,
OpOIIEHHOTO TOJ YIVIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIHMHAT, CKOPOCTU U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonunennoe naBmwxeHue. [IBUKEHHME MATEpPUAIIBHOM TOYKH IO
OKPY>KHOCTH. YTJOBas U JUHEWHass CKOpocTh. llepmoa u yactora oOpaiieHwus.
[{enTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MaTEPUAIbHON TOYKH.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: CIIMAOMETD,
JIBH>)KCHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIaun, CKOPOCTHbBIE
JTUQTHI.

JleMoHCTpauuu.

Mogenb cucteMsbl OTCUETA, WIUTFOCTPAlMS KHHEMAaTUYECKUX XapaKTePUCTHK
JIBYKCHUS.

CriocoObl uccien0BaHusl IBH>KCHUM.

NnnrocTpanus npeaeabHoro nepexoia u i3MepeHre MTHOBEHHOM CKOPOCTH.



[IpeoOpazoBaHKe IBUKEHUI C UCIIOJIB30BAHUEM MEXAHU3MOB.

[Tamenue Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpOIIEHHOTO MOJ| YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHHE yTeW, TPAEKTOPHL, CKOPOCTEN IBUKEHUSI OJTHOTO U TOTO K€ TeJIa
B Pa3HBIX CUCTEMaX OTCYETA.

YueHnueckuit SKCIEPUMEHT, 1a00PaTOPHBIE pabOThI, MPAKTUKYM.

N3ydyeHne HEpaBHOMEPHOIO NABWKEHUS C LEIBIO ONPEAECICHNUS] MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus Mpu NpsIMOJIUHEMHOM PAaBHOYCKOPEHHOM JIBMKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IIyTM OT BPEMEHHM MPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenne  yckopeHHs ~ CBOOOAHOTO  TajeHUs  (PEKOMEHI0BaHO
UCIIOJIb30BaHue HU(PPOBOIL TabopaTOpUn ).

N3yuenune pABuKEHUS Tena, OpoIIeHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bI O IIPSMOU MPOMOPLUHUOHAIBHON 3aBUCUMOCTH MEXKY TAJIbHOCTBIO MOJIETA
Y HAYQJILHOM CKOPOCTBIO TEJa.

N3yuyeHne nBUMKEHUS Tella MO OKPY>KHOCTH C IMOCTOSSHHOW MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepuoda OOpalleHuss KOHUYECKOrO0 MasiTHUKA
OT €ro napamMeTpoB.

116.6.2.2. Tema 2. JIunamuka.

ITepBbii 3axkoH HrproTrona. MHepumansHble cuctembl oTcuéra. [IpuHimn
otHocuTenbHOCTH ['anunes. HewHepimanbHble cUCTEMBI OTCUETa (OMpEAEIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoii 3akoH HproToHa a1t MatepuaibHON TOYKH.



Tperuit 3axkoH HproTOHA 111 MaTEPUANBHBIX TOYEK.

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

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO MaJeHHSI OT BBICOTHI
HaJ[ MTOBEPXHOCTHIO TUIAHETHI M OT Teorpaduueckoil mupoThl. [[BrkeHrne HeOECHBIX
TeJl M UX COyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckast CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tenma. Bec Tena, aBmxymierocs c
YCKOPEHHEM.

Cuna tpenusa. Cyxoe Tpenune. CHiia TPEHHS CKOJBXKEHUSA W CUJIa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEJla B
KUIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO ABUKECHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHHYecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: MOAUIMITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpauuu.

Ha6nronenue nBmkeHus Tell B MHEPIUAIBHBIX U HEUHEPIUATIbHBIX CUCTEMAX
OTCYETA.

[IpyuHIMIT OTHOCUTEBLHOCTH.

Kauenue nByX HUIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHOM CUCTEMBI OTCUETA.

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

PaBeHCTBO cuJl, BOZHUKAIOLIUX B PE3YJIbTaTE B3AUMOJICHCTBUS TEJ.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U MaICHHH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUSI IOKOSI, KAUEHUS U CKOJIbKEHUSI.

Y4eHn4eckuii SKCIIepUMEHT, JIa00paTOPHBIC PAOOTHI, MPAKTUKYM.

N3mepenne paBHOACUCTBYIONIECH CUJI MPU JIBHXKEHUH OpyCKa MO HAKJIOHHOM



IJIOCKOCTH.

[IpoBepka THMOTE3BI O HE3aBUCUMOCTH BPEMEHHU JBHXKEHUS Opycka IO
HAKJIOHHOU IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIONIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

N3ydenune NBUKEHUS CUCTEMBI TEJl, CBA3AHHBIX HUTBIO, IEPEKMHYTON YEPE3
NETKuit OJIOK.

N3mepenne koadduiiienTa TpeHus 1Mo BeJIMYUHE YTI0BOro KoddduimeHTa
3aBucuMocTH Frp(N).

Uccnenosanue nBmxeHUs: OpycKa MO0 HAKJIOHHOW TJIOCKOCTH C IEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3yuenne nBrkeHUs rpy3a Ha Bally C TPEHHUEM.

116.6.2.3. Tema 3. CtaTuka TBEpAOrO TEIA.

AbcomoTHO TBEpAOe Teno. [loctynaTenbHOe W BpallaTelibHOE JIBHXKCHHE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCWUTEIIBHO OcH BpamieHus. [linedo cuibl.
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, OE3pa3IMuHOe PABHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: KPOHIUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

JleMoHCTpauuu.

Y ci10BUsI paBHOBECHS.

Buner paBHOBecHs.

Y4eHn4eckuii SKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

HccnenoBanne ycinoBUM paBHOBECUsS TBEPIOTO TeENA, HMEIOIIETO OCh
BpAaIl[CHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOMIAAbL OIOPHI.

116.6.2.4. Tema 4. 3aK0HBI COXpAaHEHUSI B MEXAHUKE.

Nmnynbee matepuanbHON TOYKH, CUCTEMBI MaTEpUANIBHBIX TOYEK. LlenTp macc



CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnyibe cHIIB 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMItysibca MaTepualibHOM TOYKHU. [IpeacraBieHue o coxXpaHeHUHU
MOMEHTA UMITYJIbCA B EHTPAJIBHBIX MOJIAX.

PabGora cumbl Ha ManoM W Ha KOHEYHOM IMepemelneHuu. ['paduueckoe
MpEICTaBICHUE PAOOTHI CHIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass sHeprus maTepHallbHOM TOYkH. TeopemMa 00 H3MEHEHHH
KMHETUYECKOW DHEPIUU MAaTEpPUAIBHOU TOYKH.

[loreHnManbHplE M HENOTEHUHAIbHBbIE Cwibl. [loTeHmManbHas >SHeprus.
[ToreHuunanbHast sHEprUus ynpyro jaepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPIus TeJla B OJJHOPOJIHOM I'PaBUTALMOHHOM MoJie. [loTeHnuanpHas sHeprus reia
B TPAaBUTALMOHHOM TMOJi€ OJHOPOAHOro mapa (BHyTpU W BHe mapa). Bropas
KOCMHMYECKAasi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

CBs13b paOOTHI HETIOTEHIUATIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBuenune bepHyun mjisi MaeanbHOM MKUIKOCTH KaK CIIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA U TEXHOJOTHUYECKHE TTPOLIECCHI: IBU)KEHUE PAKET,
BOJAOMET, KONIEP, MPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAaX.

JlemoHcTpanum.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

HN3mepenune MOIITHOCTH CHUJIBL.

W3meHeHue sHepruu Tena Mpu COBEPILICHUN PabOTHI.

B3auMHble npeBpallieHuss KHHETUYECKOWM M MOTEHIMAJIbHOW SHEPTUM IIPU

)IeﬁCTBHH Ha TCJIO CUJIbI TSAKCCTHU U CUJIBI YIIPYT'OCTH.



CoxpaHeHHe SHEePTHH MPU CBOOOTHOM TaICHHH.

Y4eHn4eCcKuii HIKCIIEPUMEHT, JTa0OpaTOpPHBIC PAOOTHI, MPAKTHKYM.

N3Mepenne nmnyiibca Teja o TOpMO3HOMY ITYTH.

N3Mmepenue cuibl TSITM, CKOPOCTH MOJIEITH AJIEKTPOMOOMIIS U MOIIIHOCTH CUJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanune coxpaHeHHsI UMITYJIbCA ITPU YIIPYTOM B3aUMOJECHCTBUH.

N3MepeHne KHHETUYECKOM YHEPTUH TEJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE U3MEHEHHUS OTEHLIUAIBHON SHEPTUU MPYKUHBI ¢ paOOTOMN CHIIBI
TpPEHUSI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU JABUKCHUM Tela MO HAKIOHHOMN
IIJIOCKOCTH.

116.6.3. Paznen 3. MonekynapHas pu3nka U TepMOAUHAMUKA.

116.6.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOU TEOPUH.

OcCHOBHBIE MOJOXEHUA MOJeKyJIgpHO-kuHeTnueckod Teopun (MKT), ux
omnbITHOE 0O0ocHOBaHue. b dy3us. bpoyHOBCKOE NBIKEHNE. XapaKTep IBIKCHHUS
Y B3aMMOJCWCTBUS YacCTHUI] BEIIECTBA. Mojaenu CTPOEHUs] Tra3oB, KUIKOCTEU M
TBEPJBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJieKya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.

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

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

l'a3zoBeie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmnaneiipona. AoOcosmtoTHAs
temmneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3omporecchl B
UJCATPHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MIPE/ICTABIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBa3p MEXAy JaBICHUEM W CpPEOHEW KUHETUYECKOM  JHEpruei
MOCTYIATEILHOTO TEIJIOBOTO JBIDKEHUS MOJICKYJ HJIeaJbHOTO raza (OCHOBHOE

yYpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).



CBs13b a0COJIOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEM
KMHETUYECKOU dHEPrUeH MOCTYyNaTEIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoTy4eHUE HaHOMAaTEPUaJIOB.

JlemoHcTpanum.

Mopenu IBUKEHHUS YaCTUI] BELLIECTBA.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEN.

Mogpens onbita lITepHa.

IIputsxkeHne MOJIEKYII.

Mopenu KpUCTaIUINYECKUX PEMIETOK.

Habtoienue u ucciaenoBaHue U30MpoIeccoB.

VY4eHnuecKkuil IKCIEPUMEHT, JJAOOpaTOpPHbIE Pa0OTHI, IPAKTUKYM.

Hccnenoanne mponecca yCTaHOBJIEHWs TEIUIOBOIO PABHOBECHS IIpU
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOIHOM BOJIOM.

N3yyeHne H30TEpMUYECKOrO mpouecca (PeKOMEHAOBAHO MCHOJIb30BAHKE
1udpoBoit 1aboparopun).

N3yuenue n30X0pHOTo nporecca.

N3yuenune nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHUS.

116.6.3.2. Tema 2. TepmoauHamuka. TenaoBbie MAIIUHBI.

Tepmonunamuueckast (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbl. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpol
TEPMOAMHAMHYECKON CUCTEMBI KaK CPEAHUE 3HAYEHHUSI BEJINYNH, ONIMCBHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMuku. (CaMONpOW3BOJIBHAS — pelaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOrO rasa B TEPMOAUHAMUKE — CHCTEMA YpPaBHEHUM:

ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaKEHUE ISl BHYTPEHHEH SHEPTHH.



VYcnoBus MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLUEHTPALMs YacTHUL, BBICOKHE
TeMIlepaTypbl. BeipaxeHue Aji1 BHYTPEHHEH YHEPIruy OJTHOATOMHOTO MACAIBHOIO
rasa.

KBazucrarnueckre U HECTaTUYECKHUE MPOLIECCHI.

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

Teronepenaya  kak  cmoco0  M3MEHEHHMsST  BHYTPEHHEH  SHEpPIHH
TEpMOJMHAMHYECKOW  cucTeMbl 0e3  coBepiueHuss paborel.  KonBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaenbHas H  MOJISIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYenbHas TeIIoTa CropaHus
ToruBa. Pacuér kommuecTBa TemIoThl mnpu Temonepenaye. I[lonsrue o0
aauabaTHOM IIpoIriecce.

IlepBblii 3aKOH TepMOAMHAMUKH. BHyTpeHHssi sHeprusa. KonuyecTBo
TEIJIOThI u paboTra Kak Mepbl M3MEHEHHMS BHYTPEHHEW 3HEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

BTopoil 3akOH TEPMOAWHAMUKHU [JI1 PABHOBECHBIX IMPOLIECCOB: YEpPE3
33JlaHHO€ PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKON CHCTEMBI ITPOXOJIHUT
eINHCTBEHHAs afanadara. AGCOIIOTHAS TeMIeparypa.

BTtopoii 3akoH TEpMOAMHAMUKM i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IIepeJaTh TEIIOTY OT O0jiee XOJIOJAHOTO Tena K Oojiee HarpeTtomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunuuns! gectus TermioBbix MamuH. KII/I.

Maxkcumansnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTMUECKHE aCTIEKThl UCIOJIb30BAHUs TEIUIOBBIX JBUratesieil. TermmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHHUecKre yCTPONCTBA M TEXHOJOTMYECKUE IPOILECCHI: XOJIOAUIbHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C

HCIIOJBb30BAHUEM TCIIJIOBOT'O HACOCA, YTUIIM3allUsA 6I/IOOpFaHI/I‘I€CKOFO TOIIJINBA AJIs1



BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUHU.

JleMoHCTpauuu.

W3meHeHne TemnepaTypsl IpH a11adaTUYECKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHEHME yACIBHBIX TEIUNIOEMKOCTEN BELIECTB.

Crioco0bl U3MEHEHNS BHYTPEHHEH SHEPTUU.

HccnenoBanue annadbaTHOTO mpoLecca.

KoMIbroTepHbIie MOIEIN TEIIOBBIX IBUTATEIEH.

Y4yeHnueckuil SKCIIepUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM .

N3mepenne yaenpHON TEIITOEMKOCTH.

HccenenoBanue nponecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO IpoLecca.

N3yuyeHue B3aMMOCBSI3M SHEPIMHM MEKMOJEKYJSIPHOIO B3aUMOACHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUIKOCTEN.

116.6.3.3. Tema 3. ArperaTHbie cocTosiHUS BemiecTBa. Da3oBbie Mepexobl.

ITapoobOpa3oBanue u KoHueHcamus. McmapeHue W KureHwe. Y AenbHas
TeIJI0Ta NapooOpa3oBaHusI.

HacpimienHsle ¥ HeHachbllleHHble napbl. KadecTBeHHass 3aBHCUMOCTB
IUVIOTHOCTH U JIaBJIEHUS HACBIIIEHHOTO Mapa OT TEMIEPaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPOIUS CBOWCTB
KpuctauioB. IlnaBiaeHue W KpUCTaIM3aUMs. YJIeJdpHas TEIIOTa IJIaBJICHUS.
CyOnumarnus.

Hedbopmanuu BEpOTO Tena. Pactsokenue u cxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TernoBoe pacimmpeHue KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JUHEHHOE
pacipeHre. AHFAapMOHHM3M TEIUIOBBIX KOJIEOaHHI YacTHI] BEIIeCTBA KaK MPUYMHA

TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).



[Ipeobpa3oBanue sHEprun B (Pa3oBBIX MEPEXOAax.

VYpaBHeHue TEII0BOro OanaHca.

[ToBepxHoctHOe HaTspKeHHE. KoappuiueHT moBEpXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaruaca.

TexHuyeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL:  JKUJIKUE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTEPUAJIbI.

JlemoHcTpanum.

TennoBoe pacmnpeHue.

CBOICTBa HACBIIICHHBIX TAPOB.

Kunenue. Kunenne npyu noHM>KEHHOM JIaBJICHUMU.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OnBbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBieHus.

Moenn HeHbIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

Hccnenosanne HarpeBaHus U IUIABJICHUSI KPUCTAINIMYECKOTO BEIIECTBA.

Bunbr nedopmarimii.

Habmronenune mansix gedopmarimii.

YyeHn4eckuit SKCIIepUMEHT, JIa0OpaTOpPHBIC PAOOTHI, MPAKTUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

HN3mepenue yaenbHOr TEIUIOTHI IUIABICHUS JIbA.

N3ydenune CBONCTB HACKIIICHHBIX MTApPOB.

N3mepennie abCOMIOTHON BIIAXXHOCTH BO3[yXa M OLIEHKAa Macchl MapoB B
MOMEIIECHUH.

N3mepenne ko3¢ duiinenTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenue monyns FOunra.

UccnenoBanne 3aBUCUMOCTH JaepopMaliud PE3WHOBOTO o0paslia ot

HpI/IJIO)KCHHOﬁ K HCMY CHJIBI.



116.6.4. Paznen 4. DnekTpoauHAMUKA.

116.6.4.1. Tema 1. DaexTpudeckoe moJe.

DneKkTpu3anus Tea U €€ NposIBICHUA. JJNEKTpuueckuid 3apsn. JlBa Buaa
INEKTPUYECKUX 3apsfaoB. [IpOBOAHWKHM, JUAIEKTPUKU U MOJYNPOBOJIHUKH.
DneMeHTapHbBINA ANEKTPUYECKUH 3apsi. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsiaoB. Toueunsle 3apsanbl. 3akoH Kynona.

Dnektpuyeckoe noJie. Ero aeiicTBue Ha 3JIEKTPUYECKHUE 3apsiibl.

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

[ToTeHIMaNBHOCTD JIEKTPOCTATHYECKOTO MOJIA. Pa3HOCTh MOTEHIMAIOB U
HanpspkeHue. lloTeHnmanbHas SHeprust 3apsiia B DIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHIMAaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
MOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO MO (Kak OJHOPOAHOTO, TaK U
HEOJTHOPOJIHOTO).

[TpuHIMN Cynepno3uiuy MEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apspkeHHOM cdepol. [lome
PaBHOMEPHO 3apsKEHHOro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTwHbl JUHMIA HampsHKEHHOCTH ATUX TOJNEH |
DKBUINOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsI0B.

JIMdIIEKTpUKKM B DJIGKTPOCTATHYECKOM  moJie.  Jludnekrpudeckas
IIPOHUIIAEMOCTh BELIECTBA.

Konpencarop. DnekTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IIIIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE COEMHEHNE KOHJIEHCATOPOB. [TocnenoBaTenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBrM>KeHME 3apsIKEHHON YaCTHULIbI B OJTHOPOIHOM BJIEKTPUYECKOM I10JIE.

TexHuyeckue yCTpoOHMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: AJIEKTPOCKOIL,

QJICKTPOMETpP, OJJICKTPOCTATHYCCKAs 3aliuTa, 3a3CMJICHHC 3J'ICKTpOHpH60pOB,



KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

JleMoHCTpauuu.

Y CTpOUCTBO U MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mopgensb anekTpoctatnyeckoro reHeparopa (Ban ae I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM IOJIE.

DIIEKTpPOCTAaTUYECKAs 3aLIUTA.

Y CTpOUCTBO U IEUCTBUE KOHAEHCATOPA TOCTOSIHHOM U IEPEMEHHON EMKOCTH.

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

DHeprus JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEH caTopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Y4yeHn4uecKkuit HIKCIIEpUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

OrnieHka cujl B3aUMOJICHCTBUS 3apsKEHHBIX TETl.

Hab6nronenue npeBpalieHus SHepruu 3apsHKeHHOTO KOHJIEHCATOPa B YHEPTUIO
U3JTy4YEHHs CBETOIMOAA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacrnipenenenue pa3HOCTH MIOTEHIMAJIOB (HampsHKEHMS ) pu
MOCJIEIOBATEILHOM COECUHEHUU KOHAEHCATOPOB.

Uccnenosanue pa3psaa KOHJIEHCATOPA YEPE3 PESUCTOP.

116.6.4.2. Tema 2. I1oCTOSIHHBIH DJIEKTPHUECKHH TOK.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI MMOCTOSTHHOTO AJIEKTPUUYECKOro ToKa. VICTOUHHMKH
toka. Hanpsokenne U n D/1C é.

3akoH Oma [J1s1 y4acTKa Lenu.

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

HOCHC}IOB&TCHBHOC, mapajiCJibHOC, CMCIIAHHOC COCANMHCHUC IIPOBOAHNKOB.



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 NCTOYHHUKA TOKa. 3akoH OMa 11 OJTHOM
(3aMKHYTOM) dJeKTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnaeHcatop B 11enu MoCTOSIHHOTO TOKA.

TexHHYecKkne YCTPOWCTBA MU TEXHOJOTMYECKHE TMPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON SJHEPTUU.

JleMoHCTpauuu.

N3MepeHue cuiibl TOKa U HAMPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HAIpPSDKEHHS I PE3UCTOpA,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

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

HccnegoBanue 3aBUCUMOCTH CHJTbI TOKA OT COITPOTHUBIICHUSI TPU TOCTOSIHHOM
HaIpsKEHUH.

[Tpsimoe nzmepenne IJ[C. KopoTkoe 3aMbIKaHHE TaIbBaHUUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco6bl coenuHeHnst UICTOYHUKOB Toka, IJ1C GaTtapeii.

HccnegoBanue pa3HOCTH NOTEHIIMAIOB MEK/TY MOJFOCAMHU UCTOYHHUKA TOKA OT
CWJIbI TOKA B LEMH.

Y4eHn4eckuii SKCIIepUMEHT, JIA00paTOPHBIC PAOOTHI, MPAKTUKYM.

HccnegoBanue CMENIAHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepenue yaenpsHOoro COnpoTUBIIEHUS MPOBOJHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpPSKEHUS ISl JIAMIIbI
HaKaJIMBaHMUS.

VYBenuuenue npeaesia u3MepeHus amnepMerpa (BoJabTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.



Uccnenoanue 3apucumoct DJ]C raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH NOTEHIMATIOB MEK1y MOJI0CAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEMH.

Hccnenoanne 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH MUCTOYHUKA TOKA OT CUJIBI
TOKA.

116.6.4.3. Tema 3. Toku B pa3nu4IHBIX Cpeaax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
IIPOBOJUMOCTh TBEPJBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBICHHUS METAJJIOB OT
TeMiiepaTypbl. CBEpXIpOBOANMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[lonynpoBonuuku.  CoOCTBEHHass W NPUMECHas  MPOBOAUMOCTD
noJynpoBoJHUKOB. CBoiicTBa p—N-niepexosa. IloaynpoBogHIKOBbIE TPUOOPHI.

DNEeKTPUYECKUA TOK B 3JIEKTPOJIMTAX. DJEKTPOJIUTHYECKAS JMCCOLHALINS.
OnexTponus. 3akoHbl Papanes 11 SNEKTPOIIN3a.

DJIeKTpUUEeCKU TOK B Tra3ax. CaMOCTOSATENbHBIH U HECAMOCTOSTEIIbHBIN
paspsan. Paznuuneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHnuecKkue yCTpONCTBA M NPAKTUYECKOE IMPUMEHEHHUE: ra3opa3psiIHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBbIE NPUOOPHI: JHOJ,
TpaH3UCTOp, (POTOAUO/, CBETOAMO, TAIbBAHUKA, pAPUHUPOBAHUE ME/IU, BBITUIABKA
ATIOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

JleMoHCTpanuu.

3aBUCUMOCTH CONPOTHUBIICHHUS METAIUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psan U MpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOMMOCTH METAJUIOB U MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTD JIMOAA.

Y4eHn4eckuii SKCIIepUMEHT, JIa00paTOPHBIC PAOOTHI, MPAKTUKYM.

HaOmronenue anexTposusa.



W3mepenue 3apsiia OHOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHHUS  TEPMOpPE3UCTOpa  OT
TEeMIIepaTyphl.

CHATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKU AUOA.

116.6.5. ®usnueckuii MpakKTUKYM.

Cnioco0bl nu3mepeHus (U3NIECKUX BETUUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUW, HCCIEIOBAaHUM  3aBUCUMOCTEMN
¢u3nyecKuX BEJIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
OTHMCAaHHBIX B TEMAaTHYECKUX pasfenax «YUeHHYECKUH DIKCIEPUMEHT,
nabopaTopHble pabOThI, MPAKTUKYM).

116.6.6. MexnpenMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yraoyonénHoro ypoBHs B 10 kiacce
OCYILIECTBISIETCST C YUETOM COZEPKATEIbHBIX MEKIIPEIMETHBIX CBS3€H ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeoTpaduil ¥ TEXHOIOTHH.

MexnpeaMeTHbIE MOHSATHUS, CBSA3aHHbIE C HW3YYEHHEM METOJOB HAy4YHOTO
NO3HAHUS: sIBJICHUE, Hay4yHbIM (pakT, runores3a, (puU3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHWE, ODKCIEPUMEHT, MOJCIMPOBAaHUE, MOJENb, H3MEpPEeHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Maremaruka: Pemenue cucrembl ypaBHeHWil. JlunelHas ¢yHKUuMS,
napabosa, runepbosua, ux rpaduku U cBoicTBa. TpUroHOMeTpuyecKkue (PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.
BekTopsl ¥ MX MPOEKIIMU Ha OCH KOOPJINHAT, CJI0’KEHUE BEKTOPOB.

buonorus: Mexannyeckoe NBMWXKEHHE B KUBOW mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKaroIled Cpemsbl,
yTUIU3aldsg OHOOPTaHWYECKOTO TOIUIMBA JUIS BBIPAOOTKH  «TEIJIOBOW» W
3JIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIC SBJICHUS B IPUPO/IE,

AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.



XUMHS: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsI Macca, MOJYy4YeHHWE HAHOMATEPHUaIOB, TEILUIOBBIE CBOKCTBA
TBEPABIX TEJ, )KUAKOCTEH U ra3oB, KUJKUE KPUCTAIIIBI, AIEKTPUUYECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJUTHYECKAs  JUCCOLIMALMS, TaJlbBaHUKA, JJIEKTPOHHAA
MHKPOCKOTIHA.

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

TexHomnorus: mpeoOpa3oBaHuE IBIKEHUN C MCTIOJIB30BAHHEM MEXaHU3MOB,
V4ET CYXOrO M IKMAKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITENH, pelieTyaTble KOHCTPYKIMK), MCHOJIb30BAHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHHUKE (TMPOCKON, BOJOMET W JAPYrHe), NBUTATE]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJyYEHUsS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIEC HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE DSJEKTPONPUOOpPOB,
ra3opas3psiiHbIE JTAMIIbI, TTOJIYIIPOBOHUKOBBIE TPUOOPHI, TaJIbBAHUKA.

116.7. Conepxanue ooyuenus 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 uWHAyKuuu. [IpuHuomn cynepno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIIUH.

MarHutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBJieHHE U MOAYJIb. J[BHKeHUE 3apSyKEHHOM YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

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

TexHuyeckne yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECChl: MPUMEHEHHUE
MOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHuTOB, TeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.

JlemoHcTpanum.



Kaptuna JuHMII  MHAYKOUMA  MarHATHOIO  MOJSL  MOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KapTtrHa nuHuid MarHUTHON MHAYKIIUY MOJISL ITTMHHOTO IPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmoneiicTBrE 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

HabGnronenue nBmxeHus Myyka 3J€KTPOHOB B MAarHUTHOM TTOJIE.

[TpuauMn JNEUCTBUS AJIEKTPOU3MEPHUTEIBLHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Y4yeHn4uecKkuit HIKCIIEPUMEHT, JIaOOpaTOpHbIE PAOOTHI, MPAKTUKYM.

UccnenoBanre MarHUuTHOTO MOJISt TOCTOSTHHBIX MarHUTOB.

UccnenoBanue cBOMCTB heppOMarHETHKOB.

Uccnenoanue AeCTBHS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenne cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUJIbI AMIEpa.

116.7.1.2. Tema 5. DnexTpoMarHuTHAs UHTYKIIUS.

SIBieHMEe DNEKTPOMArHUTHOW MWHAYKUMHU. [IOTOK BekTOpa MarHMTHOU
uaaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHWTHOW uHaykuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC MHOyKIMH B MPOBOJHHKE, JBHKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[Ipasuno Jlenua.

NunyktuBHOCTh. Karyika WHIYKTMBHOCTH B IENU IOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. 3J[C caMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHIYKIIMOHHAS

e4b, COJICHOU[, 3alllUTa OT JJICKTPHU3aAllMU TCII IIPHU ABHXXCHHHW B MArHUTHOM I10JIC



3emun.

JleMoHCTpauuu.

HaGnronenue siBneHus 21€KTpPOMarHUTHOW MHTYKIIUH.

UccnenoBanune 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH H3MEHEHHS
MAarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tagenne MarHuTa B aIIOMUHUEBOM (METHON) TpyOe.

SIBneHne CAaMOMHAYKIUU.

Hccnenosanne 3asucumoct D/1C CaMOMHIYKIIUU OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Y4yeHn4uecKkuit HIKCIIEPUMEHT, JIaOOpaTOpHBIE PAOOTHI, MPAKTUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Ornpenenenre MHIYKIUY BUXPEBOIO MATHUTHOTO TIOJIA.

Hccnenoanue sSBICHUS] CAMOMHIYKIINH.

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.

Amvmuntyna u ¢asza kojedanuidl. CBsI3b aMIUITUTYIbl KOJIEOAHUM MCXOJIHOM
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u yacrora kojeOanuid. [lepuos ManbIXx CBOOOJHBIX KOJIEOaHUM
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJIEOAHWN TPYKUHHOTO
MasiTHUKA.

[TonsTue o 3aTyxaromux Kojaebanusx. BeinyxaeHHble kosie0anus. PezoHaHc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.

ABTOKOJICOAHUS.



TexHHuecKre yCTpONUCTBA U TEXHOJOTHYECKHUE MPOLIECCHI: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

JlemoHcTpanum.

3anuck K0y1e0aTeIbHOrO IBUKCHHUS.

HabitoieHne He3aBUCMMOCTH NIEPUOAA MAJIBIX KOJIEOaHUM Ipy3a HAa HUTU OT
aAMIUIUTYIbI.

HccnegoBanue  3aTyXamoIIMX KOJEOAaHW M 3aBUCHMOCTH  IE€pUOJA
CBOOO/IHBIX KOJI€0aHUI OT CONPOTUBIICHHUS.

HccnepoBanne KojeOaHW Tpy3a HAa MACCUBHOM TMPYKHHE C LEJBIO
(dbopmHpoBaHUs NPEACTaBICHUIN 00 UACAIbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPU KOJIeOaHUIX I'py3a Ha MpYKUHE.

HccnegoBanue BRIHYXICHHBIX KOJIEOAHUIA.

Habmronenue pezonanca.

VY4eHnuecKkuil IKCIEPUMEHT, JJAOOpaTOpPHbIE Pa0OTHI, IPAKTUKYM.

N3mepenne mnepuojga CBOOOAHBIX KOJEOAHWUN HUTSHOIO W MPYKHUHHOTO
MasiTHUKOB.

N3yuyeHune 3aKOHOB JIBUKEHUA TeJla B X0JI€ K0oieOaHU Ha yIpyroM MojABece.

N3yuyeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUSI aMILTUTY/IbI 3aTyXalOIIUX KOJIEOAHUI.

HccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

116.7.2.2. Tema 2. DneKTpoMarHuTHBIE KOJIEOAHUSI.

Konebarenbupiii koHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIE KOJ€OAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHCaTopa C aMIUIMTYAOW CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUS SHEPTUH B HI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aryxatomue AIEKTPOMATrHUTHBIE KoJie0aHusl. BriHyX/1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.
IlepemenHblii TOK. MOIIHOCTL NEPEMEHHOrO TOKA. AMIUIUTYJHOE U

JEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKA W HaNpsDKEHUS MpU pasiudHou (popme



3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouaaJIbHBIA TIEPEMEHHBIA TOK. Pe3ncTOp, KOHIEHCATOp M KaTylKa
WHIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO MEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii Tpancpopmarop. IlpousBoacTBo, mepenaya U NOTpeOsICHHE
ANEKTPUYECKON SHEPTUH.

DKOJIOTHYECKHE PHUCKM MNpU MPOU3BOJCTBE 3JeKTpodHepruu. KympTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

JleMoHCTpauuu.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUM OT MHTYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuwimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaHUH.

['eneparop He3aTyXarOMUX MIEKTPOMArHUTHBIX KOJICOAHHIA.

Mogenp 3JIEKTPOMarHuTHOTO TEHEPaTopA.

BoinyXeHHbIE CHHYCOMIaIbHbIE KOJICOaHMsL.

Pe3ucrop, karymka MHIYKTUBHOCTH W KOHIEHCATOp B LIENHU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1OCIENOBATENIBHOM COCAMHEHMM PE3UCTOPA, KaTYyIIKU
WHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Y eTpoiicTBO M MIPUHLIUM IEUCTBUS TpaHcpopmaTopa.

Mogens TMHUY IEKTpOonEpEaaUH.

VYyeHnueckuil SKCIIepUMEHT, JIabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

N3yuenue tparncpopmaropa.

HccenenoBanue NmepeMEHHOTO TOKA 4Yepe3 MOCIEI0BATEIBHO COCAUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

Habmoienue 3meKTpoOMarHiTHOTO pe30HaHca.

HCCHC}IOB&HI/IC pa6OTBI HNCTOYHHUKOB CBC€TA B ICIIU IICPEMCHHOI'O TOKA.



116.7.2.3. Tema 3. MexaHu4uecKue 1 SJIEKTPOMArHUTHBIE BOJIHEI.

MexaHu4eckrue BOJIHBI, YCIIOBUS WX pacupocTpaHeHus. [lomepednpie u
pOAOIbHBIC BOJHBEL [lepwoj, CKOpPOCTh paclmpoCTpaHEHWs W JJIMHA BOJHBEIL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaKCHHE, MPEIOMJICHUE, WHTEPhEpPEHIUS |
nudpaxims.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYKAIOMIEH CPEIIbI.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBHS M3JIYyYEHHS 3JIEKTPOMATHUTHBIX BOJIH.

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

CBoMCTBA  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaXEHUE,  IPEIOMIIEHUE,
noJisipu3anysi, uHTepdepeHus u qudpaKius.

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

[TpuHLIMIBI pauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus,
YIABTPA3BYKOBAsI JUATHOCTUKA B TEXHUKE U MEAUIIUHE.

JleMoHCTpauuu.

OO0pa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6umromieecst Teo Kak UCTOYHHK 3BYKa.

3aBUCUMOCTH JJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaGnronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue CBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION H
4acTOTOM KoJeOaHUM.

UccnegoBanne  CBOMCTB ~ JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKCHUE,

npesioMJIeHUE, MoJsspu3anus, udpakuus, UHTephepeHIIus.



Oo6nHapyxeHue nHHPAKPACHOTO U YIABTPAPUOIETOBOTO U3ITyUICHHM.

Y4eHn4eCcKuil HIKCIIEPUMEHT, JJA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

116.7.2.4. Tema 4. OnTuka.

[IpssMonMHEHOE PaCIIPOCTPAHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera.
To4yeuyHbI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeta. [locTpoeHune n300paxkeHuil B
m1ockoM 3epkane. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS CBEeTa. AOCOJIFOTHBIN MOKa3aTelb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOIICHUE IJIMH BOJIH MPHU MTEPEXOJE MOHOXPOMATUYECKOIO CBETA YEPE3
IpaHulLly pas3zena AByX ONTUYECKUX CPel.

Xona nyueit B mpuszme. [ducnepcusi cBeta. ClloxkKHBIM cocTaB O€Ioro cBeTa.
IBerT.

[TomHOe BHyTpeHHEe oTpaxkeHue. [IpenenpHblid yroy moJIHOrO BHYTPEHHETO
OTpaKEHHSI.

ColOuparompie W paccewBaroIue 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 BEIUYEHHUE, 1aBAEMOE JIMH30M.

Xon Jiyya, MPOLIEAIIEeTr0 JIMH3Y O] MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
orntuueckorr ocu. IlocTpoeHne wu300paXKeHW TOYKM W OTpE3Ka MPsIMOM B
COOMPAIONTUX M PACCEHBAIOIINX JIMH3aX U UX CUCTEMax.

OnTtuyeckue npubopsl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTuyeckast
CUCTEMA.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUIECKON ONITHKHU.

BonnoBass ontmka. Uutepdepenius ceta. KorepeHTHbIE HCTOYHUKH.

VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON



KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. Ilpumepbl KiIaCCUYECKUX
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. [dudpakuvionHas pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckre yCTpOMCTBA M TEXHOJOTWYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN anmapar, MpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS PEIIETKA.

JleMoHCTpanuu.

3aKOHBI OTPAKEHHS CBETA.

HccnenoBanne npesioMIIeHAs CBETA.

Hab6nroneHue noHOro BHyTPEHHETO OTpaskeHusi. Mojiesb CBETOBO/IA.

HccnenoBanne XxoJa CBETOBBIX MYYKOB Yepe3 IUIOCKOMApAJLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paXKeHU B TMH3AX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Ha6nronenue natepdepeHiim cpera.

Ha6nronenue 11BeTOB TOHKUX TUIEHOK.

HaOnronenue audpakiiuum ceera.

N3yuenune audpakiinoHHON pemETKY.

Habmronenue nudpakiilmioOHHOTO CIIEKTpa.

HaOmronenue nucnepcuu cBera.

HaGnronenue nonsipuzanuu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJIsl M3YUECHUS] MEXaHUYECKUX HAMPsHKEHUH.

Y4eHn4eckuii SKCIIEPUMEHT, JIA0OPaTOPHBIC PAOOTHI, MPAKTUKYM.

N3Mmepenue nokazaresis npeioMIICHUs CTEKJIa.

HccnegoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHMSL OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

H3mepenne GOKYCHOTO PacCTOSHHS PACCEHBAIOIIHX JIHH3.



[Tomyuenue n300pakeHus B CUCTEME U3 IIOCKOTO 3epKajia M JIUH3bI.

[Tomyyenue n300pakeHusi B CHCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue T€IeCKOMUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTEpGHEPEHIINN U TOISIPU3ALUHN CBETA.

N3yuyenue nosspusaiuu CBeTa, OTPaKEHHOTO OT MOBEPXHOCTHU JAUDIIEKTPUKA.

N3yuenue unTeppepeHInm JIa3epHOTrO U3ITyUYEeHUs Ha IBYX LIETISAX.

Ha6nronenue aucnepcun.

Ha6nronenue u viccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3mepenune InrMHbI CBETOBOW BOJIHBI.

[TonmydyeHue crnekTpa U3JIy4eHHs] CBETOIMOAA MIPHU MOMOIIN AUPPAKIUOHHOM
PELIETKMY.

116.7.3. Paznen 6. OCHOBHI CHIEITUATBPHOU TEOPUH OTHOCHTEIIEHOCTH.

['panupl TPUMEHMMOCTH  KJIIACCMYECKOW  MexaHuku.  IlocTynartsl
CHEUaTbHOW TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBal. [IpeoOpazoBanus JlopeHia.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU M COKpAILEHUE JJIUHBI.

DHEprusi U UMNYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIBCOM PEJSITUBUCTCKON YaCTHUIbl. DHEPTUs
MIOKOSI.

TexHnueckue ycTpoWcCTBa M TEXHOJIOTMYECKHE MPOLECCHI: CIIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHN 3apSKEHHBIX YaCTHUL.

VYyeHnueckuit SKCIIepUMEHT, JIabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHre WMITyJIbCa M JHEPIMM  PEIATUBUCTCKUX dvacTull (1o
dboTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

116.7.4. Paznen 7. KBanToBas ¢usuka.

116.7.4.1. Tema 1. KopmyckynsipHO-BOTHOBOM Tyaslu3M.

PaBHOBecHOE TemioBoe u3NydeHue (M3JIydeHrue abCOoMIOTHO YEPHOTO Tea).
3akoH cmemnienus: Buna. 'unore3a [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.



dororpdext. Onmbiter A.I'. CroneroBa. 3akonsl doTodrddexra. YpaBHEeHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJ€HHME CBeTa Ha a0OCOJIOTHO
MTOTJIOMIAOIITY O U a0COJIIOTHO  OTPaXalollyld MMOBEPXHOCTh). ONBITHI
I1.H. JIeGenena.

BonHoBsie cBomcTBa yactull. Bomusl n1e bpowis. JlnuHa BoiHbL 1e bpois u
pa3Mepbl 00JacTH JIOKAJIW3alUU JABWXKYyLIeWca dvactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaILIIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOIIEHHSI HEONPEAEIEHHOCTEN
['eitzendepra.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHYECKUE IMPOIECCHI: CHEKTPOMETP,
dboTodsieMeHT, (POTONATUMK, TYHHEIBHBIM MHMKPOCKOI, COJHEYHas OaTapes,
CBETOAMO/.

JleMoHCTpauuu.

®oT03PdeKT HA yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

UccnenoBanne 3aBUCUMOCTH  COMPOTUBJICHUS  TMOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeronuon.

Conneunas Oarapes.

YyeHn4eckuit SKCIIepUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM.

HccnenoBanue gporopesucropa.

N3mepenue nocrosiuHoiM [lnanka Ha ocHOBe uccienoBanus Gororddexra.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAITPSAKEHUS.

116.7.4.2. Tema 2. ®usuka atoma.

OnbITel IO UCCIENOBAHUIO CTpOoeHUs atoma. [lnmaHerapHas mozelb aToma
Pezepdopna.

[Toctynatel bopa. M3nydenue u norjomieHue POTOHOB MpU MEPEXoe aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.

Buapl ciektpoB. CiekTp ypOBHEN I3HEPTUH aTOMa BOJAOPOAA.



CnoHTaHHOE U BBIHYKJIEHHOE U3TyuyeHHe cBeTa. Jlazep.

TexHuyeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHE IPOLIECCHI: CIIEKTPaIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.

JleMoHCTpauuu.

Mogpens onbita Pezepdopra.

Hab6nronenue muHeHYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIUX YaCTHUL.

Ornpenenenue QIMHBI BOJHBI JA3€PHOTO U3TyYCHHUS.

VY4yeHnueckuil SKCIIEpUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

HaOnronenue nuHeRyaToro crekrpa.

HccnenoBanue cnekTpa pa3peKEeHHOI0 aTOMapHOTO BOAOPOJA U U3MEpPEHUE
nocrosinHoi Punbepra.

116.7.4.3. Tema 3. ®u3rka aTOMHOTO SI7[pa U AJIEMEHTAPHBIX YACTHII.

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

PanuoaktuBHOCTh. Anbda-pacnan. DIESKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacrnan. ['amma-n3nyyeHue.

3aKOH pPaguOaKTUBHOTO pacmnaja. PaJuoakTUBHBbIE H30TOINBI B MPHUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3ITy4YeHUs. BlMsiHUE pagnMoakTUBHOCTH Ha KUBbIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepubie peakuuu. Jlenenue u cuHTes siaep. Anepusie peaktopsl. [IpoOaemsr
YOPaBISEMOr0 TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHUYECKHE ACHEKThl Pa3BUTHS
AIEPHON IHEPTETUKHU.

Metoapl perucTpaliy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CtanmapTHOW Mojaenu. TéMmHas maTepus U TEMHas
DHEPIusl.

EnanncTBO uznueckoil KapTUHBI MUpA.



TexHn4eckHne yCTpOWCTBA U TEXHOJIOTHYECKUE MPOLECCHL: JO3UMETP, Kamepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl ToMorpadus.

Y4yeHn4eCKuil HIKCIIEPUMEHT, JTa0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA € UCIOJIB30BAHUEM JO3UMETPA.

N3ydenue noraomeHus: 6eTa-4yacTUll aTFOMUHUEM.

116.7.5. Paznen 8. DneMeHTbl aCTPOHOMUU U aCTPODU3UKH.

OTansl pa3BUTHA ACTPOHOMHUH. [ [pyKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHOMHUH. [IprMEHUMOCTh 3aKOHOB (U3UKK IS OOBICHEHUS MPHUPOJIbI
KOCMUYECKHX 00BEKTOB.

Metonbl aCTpOHOMHUYECKHUX HCCIeNOBaHUN. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIBI, PAANOTEIECKOIIbI, BHEATMOC(EPHAsT aCTPOHOMHMSI.

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

ConHeuHas cucrtema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMmma «CreKTpaibHbIi KIacc —
CBETHUMOCTBY». 3BE3Mbl IJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE31. DTambl )KU3HH 3BE3I.

Muieunsiii [Iyte — Hama [amaktuka. Ilonoxxkenue m nBuxenue ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPHI B siApax
rajakTHUK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa06:1a. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PenmnkToBoe U3iyyeHue.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenndeckue HAOIIOIEHUS.



Habmonenus 3B€3qHOr0 He6a HEBOOPYKEHHBIM TJIA30M C UCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPEIETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3BI.

HaGnronenuss B Teneckon JIyHbl, IJIaHET, TYMaHHOCTEW U 3BE3MIHBIX
CKOIUICHUH.

116.7.6. ®usnueckuil IPaKTHKYM.

Cnioco0bl u3mepeHus (U3NIECKUX BETUUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUN (PU3NYECKUX BEITUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUM, MCCIEIOBAaHUN  3aBUCUMOCTEMN
¢u3nyecKux BEIMYUH, NPOBEpPKA IMPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
OMMCAHHBIX B TEMaTUYECKUX pazfenax «YUYEHUYECKUH SKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

116.7.7. O6o01maroIee TOBTOPEHHE.

O06o00uIeHne 1 cucTeMaTu3alus CoAep KaHus pa3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3nMKa U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busmnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Pons ¢usnmku w acTpoHOMHHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COIIMAJILHON U DTHYECKOM cepax AesITeIbHOCTH YeJoBeKa, POJb U MECTO (DU3UKHU
Y ACTPOHOMHUH B COBPEMEHHOW HAaYyYHOW KapTUHE MUpPA, 3HAYCHUE ONKUCATEIIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIIBHOW ¥  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3nyeckoil Teopuu, poiib GU3HNUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (¢u3NUECKOW KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 0OIIEM PSATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

116.7.8. MexnpenMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce

OCYUIIECTBIISIETCSI C YUETOM COJEP>KATENIbHBIX MEXIPEIMETHBIX CBA3EH C Kypcamu



MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTpaPUH U TEXHOIOTHH.

MexnpenMeTHbIE TOHSTHUS, CBA3aHHBIE C M3YYEHHEM METOJIOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, rumoresa, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Marematnka: PemeHue cHUCTeMbl YpaBHEHHH. TPUTOHOMETPUYECKHUE
(GYHKIIUHM: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKIHMH HA OCH KOOPJWHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbIle 3JIeMEHTAPHBIX (QYHKUMWA. [Ipu3Haku NOmOOMS TPEyroJabHUKOB,
ompeiesieHne MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonorus: snexTpuueckue SBIECHUS B JKUBOM NpUPOJE, KoJjebaTeabHbIe
JNBWKEHUS B JKUBOM MNPUPOJE, HKOJIOTMYECKHE PHUCKM NPH IMPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAOUIEH  cpensl,
yJIbTPA3BYKOBasg AWArHOCTUKA B MEAMIIMHE, OINTHYECKUE SIBJICHUS B KUBOU
IpUPOJE.

XUMUSL: CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUTMYECKAsi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

['eorpadusi: MarHuTHbIE TIONMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

TexHonorus: NPUMEHEHHE TOCTOSHHBIX MAarHuTOB, 3JEKTPOMArHUTOB,
3NIEKTpOJIBUTaTeNlb SIKOOM, reHepaTtop MEpEeMEHHOTO TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeiay, 3JIEKTPOIBUTaTelb, pajap, paauolpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOCKITMOHHBIN amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEUHAsl OaTapes, CyTHUKOBBIC
NPUEMHUKH, JIepHAsi PHEPreTUKA U HKOJIOTHYECKUE aCTIEKThI €€ pa3BUTHS.

116.8. Ilnanupyemsbie pe3ynbTaTbl OCBOEHHUS NPOrpaMmbl MO (U3MKE Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUs

116.8.1. OcBoenue yueOHOro mpenmera «Du3MKa» Ha YPOBHE CPEIHETO
oOmiero obpazoBanus (YriyOJeHHBIH YPOBEHb) JIOJHKHO O0ECIEeUUTh JOCTHKECHUE

CIICAYHOIUX JIMYHOCTHBIX, MCTAIIPCIMCTHBIX W IIPCIAMCTHBIX O6pa3OBaTeJ'H>HBIX



pe3yJIbTaTOB.

JIngHOCTHBIC Pe3yIbTaThl OCBOCHHS YU4eOHOTO npeaMeTa « DU3uKay JOJDKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIHUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTBbITA U OMbITA ACATEIBHOCTH B IPOLIECCE Peaar3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEILHON JEATEIIBHOCTA, B TOM YHUCJIE B YACTH:

1) rpaxxaaHCKOTO BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTDH TPAKIAHCKON MO3UIIMK 00YYAIOMIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

IPUHATHE TPATUIMOHHBIX OOIIEUETOBEYECKMX TI'yMaHUCTHYECKUX 151
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECAX TPAKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3alliy;

YMEHHUE B3aUMOJICCTBOBATH C COUAIIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ uX QyHKIHMSAMHU U Ha3HAYCHHEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

c(hopMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA,;

LICHHOCTHOE OTHOIIEHUE K TOCYJIApCTBEHHBIM CHUMBOJIAM, IOCTHKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEJCHUS;

CIIOCOOHOCTh OILICHWBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
JEATEIIbHOCTU YYEHOTO0;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 5CTETHYECKOT0 BOCIIUTAHUS:



ACTETUYECKOE OTHOIIEHUE K MUPY, BKII0Uas 3CTETUKY HAYYHOTO TBOPYECTBA,
npuUCyIero pu3nyeckoi Hayke;

5) TpyI0BOTO BOCITHTAHUS:

MHTEPEC K Pa3jIu4HbIM cepaM MpoPEeCcCHOHAIBHON NIeATeNbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U cCaMOOOPa30BaHUIO B 001aCcTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM,

6) 9KOJIOrHYECKOr0 BOCITUTAHHUS:

c(hOPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhI, OCO3HAHUE TIJI00ATBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

TUTAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUI B OKPYXAIOIEH Cpejie Ha OCHOBE
3HAHUS LEJEed YCTOMUYNBOIO Pa3BUTHUA YEJIOBEYECTBA,;

Pacmipenne ombiTa AESITEIBHOCTH SKOJOTHMYECKOW HANpPABICHHOCTH Ha
OCHOBE MUMEIONINXCA 3HAHUH Mo (PU3MKe;

7) IICHHOCTH HAYYHOT'O TTO3HAHMS:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

OCO3HAaHWE IICHHOCTH HAyYHOH MeATEeIbHOCTH, TOTOBHOCTH B TIpOIIecce
U3y4eHUs! PUBHKHU OCYIIECTBIIATH MPOCKTHYIO M MCCIEA0BATENIbCKYIO IESITEIbBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

116.8.2. B mporiecce MOCTMXKEHHS JHMYHOCTHBIX pE3YyIbTATOB OCBOCHHS
nporpaMmbel 10 GU3MKE [JII YPOBHS CpemHero oO0Imero ooOpa3oBaHUs y
00y4YaromMXcsi COBEPIICHCTBYETCSI YMOIIMOHAIBHBIN WHTEIIJICKT, TIPEOoIararoinui
c(hOpPMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIEHOE
COCTOSIHHE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBITh YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOYAOIIETO CAaMOKOHTPOJIb, YMEHHE INPUHUMATH

OTBETCTBEHHOCTb 3a CBOE IIOBCICHUC, CIIOCOOHOCTh AJaIlITUPpOBATLCA K



AMOIMOHAJILHBIM U3MEHEHHSM U TIPOSBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUM, BKJIFOYAIOIIEH CTPEMJICHHE K IOCTUKEHUIO e 1
yCcrexy, ONTHUMHU3M, WHHUIIMATHBHOCTh, YMCHHE JIEWCTBOBATh, MCXOMAS W3 CBOMX
BO3MOKHOCTEM;

SMITATHH, BKIIIOYAIOMIEH CITOCOOHOCTh MIOHMMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COIEPEKUBAHUIO;

COIMAIIBHBIX ~ HABBIKOB,  BKJIIOYAIOIMIMX  CIOCOOHOCTh  BBICTPAWBAThH
OTHOIIICHHS C JIPYTHMH JIFOABMHU, 3a00TUTHCS, MPOSBIATh HHTEPEC U pa3periaTh
KOH(DIIUKTBHI.

116.8.3. MeranpeamMeTHbIe pe3ylbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO
o01rero oOpa3oBaHus JOJDKHBI OTPaKATh:

116.8.3.1. OBnagenne yHUBEepCaTbHBIME ITO3HABATEIHHBIMH JICHCTBHSIMHU:

1) 6a30BBIC JIOTUYECKHE ICHUCTBHUS:

CaMOCTOSITeNIbHO  (DOpMynIMpOBaTh W aKTyaJM3UpOBaTh  IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B  paccMaTpPUBAEMBIX
(bU3UYSCKUX SBICHUSAX;

pa3pabaThIBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ yUETOM aHAIHM3a MMEIONTUXCS
MaTepUaJIbHBIX U HEMaTePUAIIbHBIX PECYpPCOB;

BHOCHTh KOPPEKTHBBI B  JICATEIBLHOCTh, OIIGHHBAaTh COOTBETCTBHUEC
pEe3yIbTaTOB MEJISIM, OIEHUBATHh PUCKH ITOCIICICTBHH IEITEIILHOCTH;

KOOPJIMHUPOBAaTh W  BBIMOJHATH pabOTy B  YCIOBUSX PEANBHOTO,
BUPTYaJIbHOTO W KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIC UCCAEAOBATEIBLCKUE ACHCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUCBBIMH TOHATHUSMU W METOJaMU

buznueckoil HayKu;



BJIaJIETh HABBIKAMU Y4EOHO-MCCIIEA0BATEIHCKON U MTPOSKTHOM eATEeIHbHOCTH
B 007acTi PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHHs 3a7ad (U3NYECKOTO COICPKAHUS, MPUMEHEHUIO PA3JIMYHBIX
METOJIOB MIO3HAHUS;

OCYIIECTBIISATh PA3UYHBIC BHIBI JEATSIBHOCTH IO TOJIYYCHHIO HOBOTO
3HAHUS, €ro WHTEepIpeTaliy, MpeoOpa3oBaHUI0 W MPUMEHEHHWIO B Pa3JIMYHBIX
y4eOHBIX CUTYallUsAX, B TOM YHCIIE TIPH CO3/IaHUU y4eOHBIX MPOEKTOB B 00JIaCcTH
buzukwy;

BBISIBJISITh TIPUYMHHO-CIICJICTBCHHBIE CBS3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus], HAXOIUTh apTYMEHTHI JJIs1 JOKAa3aTeIhCTBAa CBOMX
YTBEPKJICHHIA, 331aBaTh TAPaMETPBI U KPUTEPUU PEIICHUS;

aHANM3UPOBaTh TONYYECHHBIE B XOJIE PELICHHUS 3aa4d pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0OpPa30BaTEIBHOM
JESITETLHOCTH, B TOM YHCJIC TIPU U3yUeHUH (DU3HKH;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsM, OIECHUBATH TIPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHUS MO0 (HU3MKE B TPAKTUYCCKYIO O0JIACTh
KHU3HEICATEIIEHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

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

CTaBHUTb NPOOJIEMBI U 33]]a4H, IOITYCKAIOIINE AIbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmarmei:

BJIAJICTh HABBIKAMU MOJyYCHHsI MHPOPMAIIUU (PU3NICCKOTO CONCPIKAHUS U3
UCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBISITh IOMCK, aHAIU3,
CHCTEMATH3AIMI0 M HMHTEPIPETAIUI0 WHPOPMAIMKA Pa3IMYHBIX BUIOB U (HopM
NPE/ICTABIICHHUSI,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAITUH;

UCIIOJIB30BaTh  CPEACTBAa HMH(DOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX

TEXHOJIOTUH B PCIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aINOHHBIX



3ajay ¢ coOmoieHneM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPaBOBbIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co371aBaTh TEKCThl (PU3UYECKOTO COJEp’KaHUS B Pa3IMYHBIX (opmaTax c
y4€éTOM Ha3zHAaYeHUsT HHPOpPMAIIUU U TIEJICBOM ayIUTOPHH, BEIOUpAsi ONTUMATILHYIO
dbopMy TIpEACTABICHUS ¥ BU3yTH3AIUH.

116.8.3.2. OBnaseHue yHuBepcaIbHBIMH KOMMYHUKATUBHBIMU JACHCTBUSMU:

1) oOmienwue:

OCYIIECTBJIST, OOIlleHHe Ha Yypokax (U3UKA W BO BHE-ypOUHOMU
NEeSTeIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHTyalldd ®  CMATYAThH
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO HM3J1araTb CBOIO TOYKY 3PEHUS C HCIIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB;

2) cOBMECTHAs IeATEIbHOCTb:

MMOHUMATh W WCIIOJIB30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIUBHTY AJTbHOM
paboTHI;

BBIOMPATh TEMATUKy M METOJbI COBMECTHBIX JCHCTBUH C y4E€TOM OOIIMX
WHTEPECOB, U BO3MOYKHOCTEH KaXK0TO YjeHa KOJUICKTHRA,;

OpUHUMATh 1€l COBMECTHOM  JIeATeTbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiau ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboTHI;

OIICHMBATh KAa4eCTBO CBOCTO BKJaJa W KaXJOT0 Y4YaCTHHKA KOMaHIbI B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBJISITh TMO3UTHUBHOE CTPATETMUECKOE TIOBEICHHE B Pa3IMYHBIX
CUTYaIHSIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

116.8.3.3. OBnanenue yHuBEpCAIbHBIMU PETYIISITUBHBIMU ACUCTBUSMHU:



1) camoopranu3zanusi:

CaMOCTOSTENIbHO OCYILECTBIISATh MO3HABATEIBHYIO ACATEIBHOCTh B 00JaCTH
GU3NMKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHbIE 33]1a4H;

CaMOCTOSITENIbHO COCTaBIISITh IUIAH PEIICHUs PAaCYETHBIX M KaueCTBEHHBIX
3aJ]1a4, MJIaH BBIMOJIHEHUS MIPAKTUUYECKON pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUH;

JieNlaTh OCO3HAHHBIM BBIOOP, AapryMeHTUpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh ()OPMHUPOBAHUIO M TMPOSIBICHUIO JPYAHMIMH B 00JIacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb;

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, BHOCHTb KOPPEKTUBHI B JEATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BIQJICTh HaBBIKAMU  [IO3HABATEIbHOW  peQIeKCMM KaK  OCO3HAHUS
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBaHU;

MCIIONIb30BaTh MPUEMBI pediiekcun sl OIEHKU CUTYaIlH, BEIOOpa BEPHOTO
peleHus;

OLICHHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHU)KECHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX MPH aHallM3e pe3yJIbTaToB
NeSITEIbHOCTH;

3) npunsATHE CEOS U APYTUX:

PUHUMATH ceOsl, MTOHMMAsi CBOM HEIOCTAaTKH M JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M apTyMEHTHl JPYTUX TPH aHAIM3€ pPE3yJIbTaTOB
JeSITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIKOKY.



116.8.4. IlpeameTHble pe3ysbTaThl OCBOCHHS MporpamMMmbl o Qusuke. B
mpoliecce M3ydeHus Kypca Kypca ¢u3uku yriayOneHHoro ypoBHa B 10 kiacce
00y4arOIUIiCs HAYUUTCS:

MOHUMATh  pOJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMATBHON U 3TUUECKOU chepax AesTeIbHOCTH YEIOBEKa, POJIb U
MecTO (PU3MKHA B COBPEMEHHOM HAy4YHOW KapTUHE MHUPA, 3HAUCHHE ONMKHCATEIIbHOMH,
CHUCTEeMATHU3UPYIOIEeH, OOBACHUTEIBHOW M  MPOTHOCTHYECKON  (QyHKIUI
bu3nYecKoi TEOpUH — MEXAHUKH, MOJIEKYJISIPHON (DU3HKU U TEPMOAMHAMUKU, POITh
¢u3nueckoil Teopur B (OPMUPOBAHUU TPEACTABICHUN O (PU3NYECKON KapTHHE
MUpa;

pasnuyaTh yCJIOBUSI IPUMEHUMOCTH MOJeNel (GU3NUeCKUX T U MPOIECCOB
(sBNEHMI): HHEpUHMaATIbHAsE CUCTEeMa OTcuéra, alCOJIOTHO TBEPJOE TEJIO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JIBIDKCHHE, CBOOOJHOE TaJicHUE,
a0CoJIFOTHO ympyras aedopmaiius, abCONIOTHO YyPyroe U aOCOIIOTHO HEYIPYroe
CTOJIKHOBEHHMSI, MOJICTIU Ta3a, >KUJIKOCTH U TBEPJAOTo (KPUCTAUIMYECKOrO) Tea,
WJICaJIbHBIN Ta3, TOYEYHBIN 3apsil, OAHOPOIHOE JICKTPUUECKOE MOJIE;

paziuuath ycloBHs (TpaHUIbl, 00JIACTH) NPUMEHUMOCTU (PU3UIECKUX
3aKOHOB, TIOHMMAaTh BCEOOHMH XapakTep (PyHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHIATH MEXaHWYCCKHE TIPOIECCHl W SBJICHUSA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUST W 3aKOHBI MEXaHUKH (OTHOCHUTEIHbHOCTh
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIbI KHHEMATHKH PaBHOYCKOPEHHOTO JIBMKCHHUS,
npeobpa3oBanusi ['anmumes 1j1s CKOPOCTH W TiepeMelleHus, 3akoHbl HblOoTOHA,
OPUHITUIT OTHOCHUTENHLHOCTH ['ammies, 3aKOoH BCEMHUPHOTO TSATOTECHHUS, 3aKOHBI
COXpAaHECHHMS HMIYyJbca M MEXaHUYECKOM OHEPruH, CBsI3b padOThl CHJIBI C
U3MEHEHUEM MEXaHWYECKOW SHEPTHH, YCIOBHUS PaBHOBECUS TBEPAOTO Tena), Mpu
ATOM HCIIOJIb30BAaTh MATEMAaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['amuies, BTOporo u
TPEThEro 3aKOHOB HBbIOTOHA, 3aKOHOB COXPAaHEHHS MUMITYyJIbCa W MEXaHUYECKOU

9HCPIruu, 3aKOHa BCEMUPHOT'O TATOTCHUA,



aHATM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI M SIBICHUS, HUCIIOIb3YS
OCHOBHBIE  TOJIOXKCHUS  MOJEKYJSIPHO-KMHETUYECKOW TEOPUH H  3aKOHBI
MOJIEKYJIIPHON (PU3UKU U TEPMOJMHAMUKH (CBSI3b JABJIECHUS UICAIBHOIO raza co
CpeOHEW KWHETUYECKOM YHEPruer TEIUIOBOTO JBHMXKEHUS W KOHLEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYyphl BEILIECTBA CO CPEOHEH KHHETHYECKOM JHEprueiu
TEIUIOBOIO JBHWJKEHHMS €r0 YacTHIl, CBS3b JABJICHHS HWJICAIIBHOIO Trasza ¢
KOHICHTpAIIMEX MOJIEKYJT M €ro TeMIeparypou, ypaBHeHHe MeHpaeneeBa—
Kianeiipona, mepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS SHEPrUU B
TEIUIOBBIX Mpolieccax), MPU ATOM UCIOJb30BaTh MATEMATHYECKOE BBIPAXKEHUE
3aKOHOB, YKa3blBaTh yCJIOBUS MNPUMEHHUMOCTA ypaBHEHUs MeHpaeneeBa—
Kianeiipona;

aHAJIM3UPOBATh U OOBSICHATH DJIEKTPUUECKUE SIBJICHUS, UCTIOJIb3YsI OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI DJIEKTPOAMHAMUKH (3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KylioHa, MOTEHIHUATBHOCTh 3JIEKTPOCTATHYECKOTO MO, TPUHIMII
CyNEpPIO3ULAA  DJICKTPUUYECKUX  TOJEH, MpU 3TOM  YKa3blBas  YCIJIOBUS
IIPUMEHUMOCTH 3aKOoHa KyJjoHa, a Takke NPaKTUYECKU Ba)KHbIE COOTHOLICHMS:
3akOoHbl OMa JJIsl y4acTKa LeNu W IS 3aMKHYTOW 3JIEKTPUYECKOM IEMNU, 3aKOH
Jlxxoyns—Jlenna, npasuna Kupxroda, 3akonsr dapazes asis 31€KTpoau3a);

OMHCHIBATh (U3UUECKUE TPOILECCHl U SIBICHHS, HUCIOJb3YyS BEJIMYHHBIL:
MEepEMENIECHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEJI, CUJIa, MOMEHT
CHUJIbI, JaBJICHUE, TOTEHIIMAIbHAS SHEPTHS, KHUHETUYECKAsl DHEPIUsl, MEXaHU4eCKas
SHEprusi, paboTa CWibl, IIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJla TSHKECTH, Chjia
YOPYTOCTH, CHJIa TPEHUS, MOIIHOCTb, DHEPTUsI B3aMMOJCHUCTBUS Tella C 3eMIIEN
BOIM3U €€ MOBEPXHOCTHU, DHEPTHUS YIPYrou nedopmaiuu mpyKUHBI, KOJTHYECTBO
TEIUIOThI, A0COJIFOTHAS TeMIleparypa Tejia, paboTa B TEpMOJAMHAMUKE, BHYTPECHHSS
DHEPTHUS UACAUTHHOTO OJTHOATOMHOTO Ta3a, paboTa UIeaIbHOTO Ta3a, OTHOCUTEIbHAS
BJIQYKHOCTh BO3/1yXa, KOA(D(HUIIMEHT MOJE3HOTO JACHCTBUS UICATHHOTO TEIJIOBOTO
JIBUTATENSA;, DJICKTPUUECKOE TMOJIe, HANpsHKEHHOCTh —DJIEKTPUUYECKOrO  MOJI,
HaNpsHDKEHHOCTD TOJII TOYEYHOTO 3apsiia WK 3apsDKEHHOTO [Iapa B BaKyyMe U B

AUDJICKTPUKEC, MOTCHOHAT JJICKTPOCTATHYCCKOTO II0JIA, Pa3HOCTh ITOTCHIUAJIOB,



AIIEKTPOBIIKYIIAS CUJIA, CHJIA TOKA, HAMIPSHKEHUE, MOIITHOCTh TOKA, dJICKTPUIECKas
€MKOCTh  IIJIOCKOTO  KOHJEHCATopa, COMPOTUBICHUE ydacTKa IeMH  C
MOCJICAOBAaTEIbHBIM W MapaJlJIeIbHBIM COEJUHEHHEM PE3UCTOPOB, DHEPrus
AIEKTPUUECKOTO MOJIS KOHACHCATOPa,;

0OBSICHATh OCOOCHHOCTH MPOTEKAHUS (PU3NUECKUX SBICHUN: MEXaHHUUECKOE
JBIDKCHUE, TEIUIOBOE JBI)KCHHE YACTHI[ BEIIEeCTBa, TEIUIOBOES pPaBHOBECHE,
OpoyHOBCKOe nBrkKeHHe, muddy3us, wWcmapeHue, KHUICHUE ¥ KOHICHCAIHS,
IJIABJICHUE W KPUCTAJUIM3AIlMs, HANpPaBICHHOCTh TEIUIONEpPeaaun, AJICKTpU3aIus
TeJ, SKBUITOTEHITHATHHOCTH MIOBEPXHOCTH 3apsHKEHHOTO TTPOBOTHUKA,

MPOBOAUTEL UCCIEAOBAHUE 3aBUCHUMOCTH OJTHOM (DU3NYECKOW BEIMYHMHBI OT
JPYrol ¢ HCIOJB30BAaHUEM IMPSMBIX H3MEPEHUH, MPH ATOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATH PE3yIbTaThl IMOTYYECHHON 3aBUCHUMOCTH (PHU3HUECKHUX
BEJIMYMH B BUJIC TPA(PUKOB C y4€TOM aOCOFOTHBIX IOTPEIIHOCTEH HW3MEpPEHHM,
JIeJIaTh BBIBOJIBI TI0 pe3yJbTaTaM MCCIICIOBAHUS,

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

IIPOBOJIMTH OIIBITHI IO TMPOBEPKE IMPEIIOKESHHOW THUIOTE3bI: IIAaHUPOBATH
DKCTIICPUMEHT, COOMpaTh OKCICPUMEHTAIbHYI0 YCTAaHOBKY, aHaJU3UPOBATh
MOJTYYCHHBIC PE3YJIBTATHI U JICNIaTh BBIBOJ] O CTATyCE MPEIOKEHHON TUITOTE3HI;

cobJrroaTh TIpaBmUiia 0E30MMacHOTO TPYJa MPH MPOBEACHUN UCCIICIOBAHUIN B
pamMKax y4eOHOTO DKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIICIOBATEILCKON H
MIPOCKTHOW JCATCIBHOCTH C HCIIOJIBb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U
1abopaTopHOTO 000PYOBAHUS;

peniaTh pacu€THbBIC 3a/1a4M C IBHO 3a/ITaHHOM M HESIBHO 3aJJaHHON (hHM3UYECKON
MOJICNIbIO: Ha OCHOBAaHWW aHAIM3a YCIOBUS OOOCHOBBIBATH BHIOOP (PU3MUECKOU
MOJICNIA, OTBEYAIOIICH TpeOOBaHUSM 3a/layd, MNPUMEHSITH (POPMYIbBI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJNaThl (PU3WYECKUX TEOpUH TIPU HCIOJIB30BAHUHU
MaTeMaTHYSCKUX METOJOB PCIICHHS 3a7ad, MPOBOAUTH PAcUYEThl HA OCHOBAHUU

HMCIOIIUXCA MaHHBIX, aHAJIM3HUPOBATL PE3YIILTATHI WM KOPPCKTUPOBATL MCTObI



pemieHus ¢ Y4ETOM MOTYUYEHHBIX PE3YJIbTaTOB;

peraTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIOITIe TPUMEHEHHUS 3HAHUN U3 Pa3HbBIX
pasznenoB Kypca (PU3MKH, a TaKKe HMHTErpalid 3HAaHWW W3 JAPYTUX IPEeIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA: BBICTPAMBATh JIOTUYECKYIO IETIOYKY PACCYKICHUMN
C HCIIOJIb30BAHMEM M3YyUYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEW U (DU3UYECKUX
SIBJICHUU

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

MIPUBOJNTH MPUMEPHI BKJIaJa POCCHIUCKUX M 3apPYOCKHBIX yUEHBIX-(PU3UKOB
B pPa3BUTHE HAYKH, B OOBSICHEHUE IPOIIECCOB OKPYXKAIOUIEr0 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 HMCIOJIb30BaHUH JTOCTHXKCHUN 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 Y4eOHOW M HAay4YHO-TIOMYJIIPHON HH(POpPMAIINH,
CTPYKTYPUPOBAaHHS W WHTEPIIPETAIIMN MH(GOPMAIINH, TOJYUYEHHON U3 Pa3TuIHBIX
WCTOYHHUKOB, KPUTHUYECKH aHAITM3UPOBATH MTOTy4acMyr0 HHPOPMAIIUIO U OIICHHBATh
e€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHWMN, TaK U HA OCHOBE aHAJIM3a
MCTOYHHKA UH(POPMALINH;

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

paboTath B TpyINe C HCIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJEH,

IJIAaHUPOBaTh pPabOTy TPYIIIbI, PAlMOHAIBHO pacHpeAcssiTh JAEsITEIbHOCTh B



HECTaHJApTHBIX CUTyalUsX, OUEHUBATh BKJIAJl KAKJIOT0 U3 YYACTHUKOB IPYIIIbI B
pELIeHNe paccMaTpuBaeMOl IPOOIEMBI;

POSBIISITH MOTHBAIIMIO K Oyaymied npopecCuoHaNbHON NEATebHOCTH 10
CHEIHMATBHOCTAM (PU3UKO-TEXHHUECKOTO MPOUIIs.

116.8.5. IlpeameTHbie pe3ynbTaThl OCBOCHHS MporpamMmbl 1o ¢usuke. B
mpoliecce M3ydeHus Kypca Kypca ¢Gu3uku yriayOjaeHHOro ypoBHA B 11 kiacce
00y4aIOLIUIICs HAYUUTCS:

NOHUMATh POJib (PU3UKK B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COIMaIbHON
U OTUYECKON cdepax MAesITeNIbHOCTH YEJIOBEKa, pPOJb U MECTO (HU3MKH B
COBPEMEHHOW HAy4YHOM KapTUHE MHUpPA, pOJb ACTPOHOMHHM B IPAKTUYECKOU
JEATEIIbBHOCTH YEJIOBEKA U JJaJbHEUIIIEM HAyYHO-TEXHUUYECKOM Pa3BUTHH, 3HAUCHHE
OMHUCATEIBLHON, CHUCTEeMaTU3UPYIONMIEH, OOBIACHUTEIBLHON U MPOTHOCTHYECKOMN
byHKUMA  (GU3NUECKOM TEOpUHM — DIIEKTPOAMHAMUKH, CHEIUAIBHOW TEOPUU
OTHOCHUTEJIbHOCTHU, KBAHTOBOH (DU3HUKH, POJIb GPU3NYECKON TEOPUH B (POPMUPOBAHUU
MPEACTABICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHUpA B
o0IIeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPO/IE;

pasnuyaTh yCIOBHSI IPUMEHUMOCTH MoAesel (U3HNUEeCKUX TeI U MPOLECCOB
(sIBIEHUI): OJHOPOAHOE BJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TOJI,
rapMOHUYECKHUE KOJICOAHUS, MAaTEMAaTHYECKUN MasiTHUK, UJICATbHBIN MPY>KUHHBIN
MasTHUK, TaPMOHUYECKUE BOJIHBI, MACAJIbHBIA KOJ€OATEeNbHbI KOHTYp, TOHKAas
JIMH3a, MOJIEJIEN aTOMa, aTOMHOTIO SJIpa U KBAHTOBOM MOJIEJIN CBETA;

paziuuath ycloBHs (TpaHUIbl, 00JIACTH) NPUMEHUMOCTU (PUBUIECKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOLECChl W SIBJICHUSA,
UCIIOJIb3YS. OCHOBHBIE MMOJIOKEHUS M 3aKOHBI JJIEKTPOJAMHAMUKHU U CHEIUAIbHON
TEOPUH OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHMs SJEKTPUYECKOTO 3apsia, CHila
Awmrepa, cuna JlopeHua, 3aKOH 3JE€KTPOMAarHWUTHOM WHIYKIMU, MpaBuiio JIeHila,
cBs3b DJIC caMOMHAYKIHUHM B 3JIEMEHTE SJEKTPUYECKOM LIENMH CO CKOPOCTHIO

HN3MCHCHUA CHJIbI TOKa, IIOCTYJIAThI CHCHI/IaHBHOﬁ TCOpUN OTHOCHUTCIILHOCTHU



OiHIITEITHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOIECCH U SIBJICHUS, HCIOIB3YS
MOJIOKCHHUST KBaHTOBOM (u3uku (ypaBHeHHe OWHINTEHHa g ¢doTodddexra,
IIEPBBIA M BTOPOW NOCTYJIAThl bopa, MPUHINII COOTHOLIEHHS HEONIPEAEIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPAHEHUs 3apsS0BOTO M MAacCOBOTO YHCEN W DHEPTUU B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO PaCIajia);

OMHUCHIBaTh (U3MYECKUE TMPOLECChl U SBICHUS, HUCHOIb3Ys BEIHUYMHBI:
HaMpPsHKEHHOCTD AJIEKTPUUECKOTO TMOJIsI, MOTEHIMAN AJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh MOTEHLMAJIOB, AJNEKTPOJABWKYINAS CUJIA, MHAYKUUS MArHUTHOIO TOJIA,
MarHUTHBIA TOTOK, cuia AMmIiepa, HUHAYKTHBHOCTb, 3JIEKTPOABMXKYLIAs CHJIA
CaMOMHIYKIINH, SHEPTU MATHUTHOTO MOJIA POBOJHUKA C TOKOM, PEISTUBUCTCKUI
UMITYJIbC, TOJIHAs SHEPIHs, dHEPrusi IMOKOsS CBOOOJHOM 4YacCTUIbI, 3HEPIUS U
UMIYJIbC (OTOHA, MACCOBOE YUCIIO U 3apsij siipa, SHEPTUS CBA3U Apa;

OOBSCHATH 0COOEHHOCTH IIPOTEKaHUs buznueckux SBJICHUM:
AIEKTPOMArHUTHAsE UHAYKIUS, CAMOMHAYKLMS, PE30HAHC, MHTEp(EPEHILIHs BOJIH,
Tudpakus, AUCIEPCUs, MOJHOE BHYTPEHHEE OTpa)KeHHE, (POTOIEKTPUUECKHUN
abpdext (poroaddekr), anbda- u Oera-pacnanbl saep, raMMa-u3iIydeHHUe Sep,
bu3nYecKue MPUHIIMITBI CIIEKTPATILHOTO aHAJIU3a U paboThI J1a3epa;

ONpPEEIIATh HAIIPABJICHUE WHYKIIMM MAarHUTHOTO TIOJISI TPOBOJIHUKA C TOKOM,
cuibl Amriepa u cuisl Jlopenua;

CTPOUTH U300paKEHUE, CO3]aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JTMH30M, U
pPacCCUMTHIBATH €T0 XapaKTEPUCTUKU;

OPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHUE IMOHATHUS, TEOpUU U
3aKOHBI JJIs aHalln3a U OOBSICHEHUs (PU3MUECKUX TPOILIECCOB, MPOUCXOASAIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEXKTaJaKTUUECKON Cpelie; IBUKEHUS HEOECHBIX
TeJI, BOJIFOIIMHU 3BE311 M BeeaeHnno;

NPOBOAMTH HCCJIENOBAHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYHMH C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI TOJYICHHONW 3aBUCUMOCTH (PU3NMUECKUX BETUYNH B BUJIC

rpauKOB C Y4ETOM aOCOJIFOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eJIaTh BBIBOABI 110



pe3yJbTaTam HCCIeA0BaHNUS;

MPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYUH, TPU ITOM
BbIOMpaTh ONTHUMAJIbHBIM METOJl M3MEPEHHUS, OLEHUBATh AaOCOJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

IPOBOJIUTH ONBITHI [0 MPOBEPKE MPEIJIOKEHHON TMIIOTE3bl: IUIAHUPOBATh
HKCIEPUMEHT, COOMpaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJTyYEHHBIEC PE3yJIbTaThl U IeTIaTh BBIBOJ O CTATyCE MPEI0KEHHON TUIIOTE3HI;

OIHCHIBATh METOABI IIOJYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUM;

co0JiroAaTh MpaBuUiia 0E30MacHOrO TPyJa MPU MPOBEJACHUU UCCIEIOBAHUI B
pamMKax y4eOHOTrO JKCIEepUMEHTa, MPAaKTHKyMa M y4eOHO-HCCIEeIOBATENbCKONU H
IPOEKTHON JAESITENbHOCTH C MCHOJIb30BAHUEM H3MEPUTENBHBIX YCTPOHUCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pelaTh pacu€THbIE 33JJa4H C IBHO 33JaHHOW M HESIBHO 3aJJaHHON (PU3NYeCcKOn
MOJIEJIbIO: Ha OCHOBAaHHMU aHalM3a YCJIOBHUS BBIOMpPATh (U3NYECKUE MOJEIH,
OTBEYAIOIIMEe  TpeOOBaHUSAM  33Jauyd, MPUMEHATH  (QOPMYJIbI,  3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYNaThl (U3MUECKUX TEOpUM TMPH HCHOJIb30BaHUU
MaTEeMaTHYECKUX METOJIOB PEIICHUs 3ajad, MPOBOJUTH Pacu€Thl HA OCHOBAaHUU
UMEIOLINXCS JAHHBIX, aHAJTU3UPOBATh PE3YyJbTaTbl W KOPPEKTUPOBATH METOMbI
pelieHus ¢ y4ETOM MOJyYEHHBIX pe3yIbTaToB;

pelaTh KaueCTBEHHBIC 3a/1a4M, TPEOYIOIIe MPUMEHEHHUS 3HaHUH U3 Pa3HbIX
pa3fenoB Kypca (U3MKH, a TakKe MHTETpAllUd 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BHICTPAUBATh JIOTHUECKYIO IIETIOUKY PACCYKIECHUI
C WCTOJB30BAaHUEM M3YUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (U3HUECKUX
SIBJICHUM;

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

PUBOJUTH MPUMEPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOLIEro MHUpPA, B pa3BUTHE

TCXHUKHN U TCXHOHOFHﬁ;



aHAJIM3UPOBATh U OLIEHWBATH MOCIEACTBUA OBITOBOW M MPOU3BOJICTBEHHOM
JIESITEIBHOCTH 4YEJIOBEKAa, CBA3AHHOM € (PU3MYECKHUMH TPOIECCAMH, C TMO3HMIMNA
HKOJIOTUYECKOM 0€30MacHOCTH, IpeCTaBICHUN 0 paloHaIbHOM
IPUPOAOIIOIb30BAHUH, A TAKXKE Pa3yMHOM MCIHOJIb30BAaHUM JTOCTHXKEHUI HayKH U
TEXHOJIOTHH JUIsl JaNbHENUILETO pa3BUTHSI YEIOBEYECKOT0 O0IECTBA;

OPUMEHATh Pa3IMYHbIE CIOCOOBI paboThl ¢ HMH(pOpManMend (U3NYECKOTO
COJIEp>KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHUH,
IIPU 3TOM HCII0JIb30BAaTh COBPEMEHHBIE NH()OPMALIMOHHBIE TEXHOJIOT MU AJIs [IOUCKA,
nepepabOTKi M MPEAbSIBICHUS Y4eOHOW M Hay4HO-TIOMYJIAPHON HH(pOpMalUH,
CTPYKTYPUPOBAHHS W MHTEPIPETAUU UHPOPMALIMH, TOJIYYCHHOW U3 Pa3TUYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MTOJIy4aeMyt0 HH(POPMAIIUIO U OLICHUBATh
€€ TOCTOBEPHOCTh KAaK HA OCHOBE MMEIOIIMXCS 3HAHUI, TaK U HA OCHOBE aHAJIH3a
UCTOYHUKA UH(POpMALUY;

IPOSBIJIITh OPraHU3aLMOHHBIE U IO3HABATEIBHBIE YMEHUS CAMOCTOSITEIIBHOTO
NpUOOPETEHUs] HOBBIX 3HAHWUW B IMPOIECCE BBIMNOJHEHUS MPOEKTHBIX M Y4YEOHO-
UCCIIEIOBATENbCKUX PadoT;

paboTath B TIpyINNe€ C HCIOJHEHUEM paA3JIMYHBIX COLUAIBHBIX PpOJei,
IUIAHUPOBaTh PabOTy TPYyHINbl, PAlMOHAIBHO PpACHpPEleNsITh JAESITEeIbHOCTh B
HECTaHJApTHBIX CUTyalUsX, OLEHUBATH BKJIAJl KAKJIOTO U3 YYACTHUKOB I'PYIIIIBI B
pellIeHne paccMaTpuBaeMon IPOOJIEMBI;

HpPOSIBISTE MOTHBAIMIO K Oyaymied npodecCHOHaIbHONW EATeNbHOCTH 10

CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



