116. ®epepansHasa pabouas nporpamma no y4ye6Homy npeamety "®dusmka”
(yrnybneHHbIN ypOBeHb).

116.1. ®enepanbhHass pabouas mporpamMma 1o ydeOHoMy mpenmery "®usumka'
(yrnyOneHHBI ypoBeHb) (mpenMeTHas oOmacth "EcTecTBeHHO-HayuHbIE NpeaMeThl') (manee
COOTBETCTBEHHO - IMporpaMma mo ¢usuke, (GHU3MKa) BKIIOYACT IOSICHUTEIBHYIO 3aIUCKY,
coziep)kaHue 00yUYeHHsI, TUTAHUPYEMbIC PE3YJbTaThl OCBOCHHS TPOTPAMMBI 110 (PH3HUKE.

116.2. IosicHuTeNbHAS 3aMIMCKA OTPaXKaeT OOIIHME eI U 3a/1auu (PU3UKU, XapAKTEPUCTUKY
IICUXOJIOTHYECKHX TPEINOCHUIOK K €€ N3y4CHUI0 00yJaloUMUCs, MECTO B CTPYKTYype y4eOHOro
IUIaHa, a TAKKe TIOAXObI K 0TOOPY COepKaHUsl, K OTPEIEICHUIO TNIAHUPYEMBIX PE3yIIbTaToB.

116.3. Copepxanue O0Oy4YeHHsS paCKpbhIBAaCT COJCP)KATEIbHBIC JIMHUHM, KOTOPBIC
NpeIJIaraloTesl s 00s3aTeIbHOTO M3YYEHHSI B KaXKJIOM KJIACCe Ha YPOBHE CPEIHEro 0OIIero
o0pazoBaHws.

116.4. Ilmanupyemble pe3yiabTaTbl OCBOEHHUS NPOTPaMMbI 1O (PHU3MKE BKIIOYAIOT
JMYHOCTHBIE, METalpeIMEeTHbIE PE3yJbTaThl 3a BECh NEPHOI OOyueHHUs Ha YpOBHE CpPEIHEro
obmero o0pa3oBaHMSA, a TAKXKE NPEIMETHBIC NOCTIDKCHHS OOYyYaloLIerocs 3a KaKAbIH Tof
o0yueHwus.

116.5. MossicHUTenbHaA 3anucka.

116.5.1. IIporpamma o (u3MKe HA YPOBHE CpeaHEro odmero odpa3oBaHus pa3padoTaHa
Ha OCHOBE IOJIOKEHMH M TpeOOBaHUH K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTeiabHOMN
nporpammel, mipencraBieHHbix B ®I'OC COO, a Ttakxke ¢ yderom (enepansHOil pabodeit
nporpaMMbl  BocnuTaHus W Konnenuuu mnpenopaBaHus ydeOHoro mnpenmMera "dusuka" B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit @enepanuy, peaau3ylOIUX OCHOBHbBIE
o0Opa3oBarebHbIe IPOrpaMMBbI.

116.5.2. Ilporpamma mo (usuke ompenensieT 00s3aTeNbHOE TMPEAMETHOE COEpKaHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO TOCIEI0BaTeIbHOCTh W3YYEHHUS TEM M Pa3/lelioB y4yeOHOTO
npeaMeTa ¢ Y4eToOM MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTo
mpolecca, BO3PAaCTHBIX ocoOeHHOCTe oOyuatomuxcs. Ilporpamma mno Qusuke npaer
MPEJICTABICHUE O IEJISX, COACpPKAHHWH, OOIEH CcTpareruu OOyYeHHUs, BOCIUTAHHS M Pa3BUTHUS
oOyyaronuxcs cpefcTBamMu yueoHoro mpeameta "®dusnka" Ha yrryOJIeHHOM YPOBHE.

116.5.3. WUzydenne kypca pU3UKN yDIyOJIEHHOTO YPOBHS MO3BOJISET PEaM30BaTh 3aJ]1auu
npodeccHOHAIbHON OpUEHTAIlNH, HAMPABICHO Ha CO3/IaHWE YCIOBHUH IS MPOSBICHUS CBOMX
HHTCJICKTYaJIbHBIX )51 TBOPUYCCKHUX cnocoOHoOCTENR KaXIbIM O6y‘—IaIOH_[I/IMC$[, KOTOPBIC
HEOOXOMUMBI 1T  TPOAOIDKEHUS 00pa3oBaHHS B  OpTraHU3alUsIX MpodeccHOHATHHOTO
06p330BaHI/I$[ 110 Pa3JInNYHbBIM (1)I/I3I/IKO—TCXHI/I‘-IGCKI/IM N MHXXCHCPHBIM CIICHUATIBHOCTSM.

116.5.4. B nporpamme mo (Qu3uKe OMPEENSIOTCS TUIAHUPYEMBIE PE3YJIbTaTbl OCBOCHHS
Kypca (U3UKH Ha YpOBHE CpeaHEro oOmero oOpa3oBaHWS: JIMYHOCTHBIE, METalpeIMETHbBIC,
npeaMeTHbIe (Ha yriyOleHHOM ypoBHE). HayuHO-MeTomonornyecko OCHOBOW Ui pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANPEIMETHBIM U MpPEIMETHBIM pe3ylbTaraM OO0ydaroluxcs,
OCBOHUBIIIUX MPOrpaMMy M0 (hU3HKe Ha YPOBHE CpelHEro oo1ero oopa3oBaHus Ha YIIIyOJIeHHOM
YPOBHE, SABJIACTCA CHCT@MHO—}IG?ITGHBHOCTHBII;'I IIoOaAX0Md.

116.5.5. TIporpamma 1o ¢pu3MKe BKIIIOYAECT:

IUTaHUPYEMBbIE Pe3yJabTaThl OCBOCHUS Kypca (PM3HKHU Ha yIITyOJIEHHOM YPOBHE, B TOM YHCIIE
IpeAMETHBIE Pe3yJIbTaThl 110 TofaM 00y4eHUS;
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cofepxanue yaeOHoro npenmera "®dusnuka" mo rogam o0yueHUs.

116.5.6. [Iporpamma 1o ¢pu3uKe UMEET IPUMEPHBINA XapaKTEP U MOKET ObITh UCIIOJIb30BaHA
YUUTEISIMHA (PU3UKH TSI COCTABJICHUS CBOMX PAb0OUUX MPOTPAMM.

116.5.7. Ilporpamma mo (u3UMKEe NPEIOCTABIACT BO3MOXKHOCTH JUIsI peaTu3aluu
Pa3IMYHBIX METOAMYECKHUX TOAXOA0B K MpPENoaaBaHui0 (DM3UKU HA YIIyOJICHHOM YpOBHE MpHU
YCIIOBUU COXpPaHEHUS 00s13aTeNIbHOM YacTH collep:KaHus Kypca.

116.5.8. ®u3uka kak Hayka O Hambosee OOIIMX 3aKOHAX MPUPOABI, BHICTYNAs B KayeCTBE
y4eOHOTO TMpenMeTa B IIKOJE, BHOCHUT CYIISCTBCHHBIH BKJIaJ B CHUCTEMYy 3HaHHUA 00
okpyxaromeM wmupe. IlkonbHbBIA Kypc GU3MKH - CHCTEMOOOpPa3yIOUIMiA Ui €CTECTBEHHO-
HAyYHBIX Y4EOHBIX MPEAMETOB, IMOCKOJIBKY (U3MYECKUE 3aKOHBI JIS)KaT B OCHOBE MPOIECCOB U
SBIICHUH, W3y4aeMblX XHMHEU, Ouoiorueit, Qusudyeckoir reorpadueli W acCTPOHOMHEH.
Hcnonb30BaHue M aKTUBHOE MPUMEHEHHE (GU3NUCCKUX 3HAHUI ONPENeUIo XapakTep u OypHOe
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHH B cepe SHEPreTUKH, TPAHCIIOPTA, OCBOSHHS KOCMOCA,
MIOJTYYEHHSI HOBBIX MaTepHajIoB C 33JJaHHBIMH CBO¥cTBaMU. M3ydeHue GpU3MKU BHOCUT OCHOBHOM
BKJIaJ1 B (JOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaroerocs, B GopmMupoBanue
YMEHUI MPUMEHSATh HAyYHBIH METOJI MO3HAHUS IIPU BBIOJHEHUN UMH Y4EOHBIX UCCIICIOBAHUN.

116.5.9. B ocHOBY Kypca (pu3uMKH HA YPOBHE CPEIHETO OOIIEr0 0Opa30BaHUS MOJOKEH P
UJiel, KOTOPhIe MOXXHO PacCMaTPUBATh KaK MIPHHIUIIBI €r0 TOCTPOCHUSI.

Nnes nenoctHOCTH. B COOTBETCTBHM € HEM KypC SIBISETCS JOTMYECKHU 3aBEPILIECHHBIM, OH
COZIEPXKUT Marepuall U3 BCEX Pa3lesioB (PM3MKHM, BKIIOYAET KaK BOIPOCHI KIACCHYECKOW, TaK M
COBPEMEHHOU (DU3HKH.

Wnes renepanusanuu. B cooTBeTcTBUU ¢ HEW MaTtepual Kypca pU3UKH 00bEMHEH BOKPYT
¢uznueckux Teopuil. Benymum B Kypce sBnsercs (OpMUpOBaHHME NPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSAX MaT€pUH, BELECTBE U II0JIE.

I/II[GSI rymMmaHuTapu3aluu. Peanmaum[ nacu npeanojgaract uCroJb30BaHUC T'YMAaHUTAPHOT'O
MNOTCHIMAJIa (1)PI3H‘ICCKOﬁ HayKH, OCMBICJIICHHUEC CBA3U pPA3BUTUA (I)I/BI/IKI/I C pa3sBUTUCM O6IJ_IeCTBa,
a TaKKC C MUPOBO33PCHUCCKUMHA, HPABCTBCHHBIMHA W SKOJIOTHYCCKUMMU HpO6J'I€MaMI/I.

Wnes npuknanHoi HampasieHHOCTH. Kypc ¢u3uku yriyOaeHHOro ypoBHS MpearoiaraeTt
3HAKOMCTBO C IIMPOKHM KPYrOM TEXHHYECKHUX U TEXHOJIOTMUECKHUX IMPHIOKEHUN H3Yy4EeHHBIX
Teopuil M 3akoHOB. [Ipm 3TOM paccmMarpuBalOTCs Ha YpOBHE OOIIMX MpPEICTaBICHUH U
COBpEMEHHbIE TEXHUYECKHUE YCTPOUCTBA U TEXHOJIOTUH.

Hpes »skonoruzanuu pCaIn3yCTCd TOCPECACTBOM BBCIACHUA JSJICMCHTOB COIACPIKAHUA,
IIOCBAIICHHBIX 32KOJOTHYCCKHM npo6neMaM COBpPEMEHHOCTH, KOTOPBIC CBA3aHLI C PAa3BUTUCEM
TCXHHUKHU U TCXHOHOFHﬁ, a TaKXKe OGCy)K,[[CHI/IH Hp06JICM palluOHAJIBHOI'O NPpHUPOAOIIOJIb30BAHNA U
9KOJIOTHYECKOM 0€30MacHOCTH.

116.5.10. OcBoeHue conepx)aHUsg OPOrpaMMbl MO (U3MKE CTPOUTCS HA TNPUHIMIIAX
CHCTEMHO-ACATEIBHOCTHOTO mmoaxoa. st GU3nKn peanu3anus STHX TPUHIUIIOB 0a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITENIbHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JeHCTBYomero (axropa
yaeObHOoro Tmporecca. s  yrIyONeHHOTO YpOBHS - OTO CHCTEMa CaMOCTOSTEIHHOTO
YUYEHHUYECKOTO JIKCIEPUMEHTa, BKIIOYAIOUIETO (PpOHTAJbHbIE YYEHHYECKHE OIBITH MpU
W3y4CHUH HOBOTO Marepuaia, jadopaTopHble paboThl W paboTel mpakTukyma. I[lpu 3TOM
BO3MOXKHBI JIBa crioco0a peanu3anuu (pu3nyecKoro mpakThukyma. B mepBoM ciydae mpakTUKyM
npoBoAuTcst 60 B koHie 10 m 11 kimaccoB, MO0 TOCHE MEPBOTO M BTOPOTO IMOJYTOAWMA B
KaXJIOM U3 3THX KJaccoB. BTopoit cmoco0 - 3To MHTErpamus paboT MpakTHKyMa B CHCTEMY
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71a0opaTopHBIX PabOT, KOTOPBIE MPOBOAATCA B Mpoliecce n3yueHus pasnena (temsl). [Ipu sTom
1oz, paboTamMy MPaKTUKyMa MOHUMAETCs CAMOCTOSTEIbHOE UCCIIEA0BaHKIE, KOTOPOE MPOBOAUTCS
110 PYKOBOZICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a €3 MOMaroBOil HHCTPYKIIHH.

116.5.11. B mporpamme 1o (pu3uke cUcTeEMa YICHUUYECKOTO IKCIIEPUMEHTA, JIA0OPaTOPHBIX
paboT W TMpakTHUKyMa TPEJCTaBICHA €IWHBIM TMepedHeM. BbhIOOp TeMaTwku Ol 3TUX BHUJIOB
YUEHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCS yYaCTHUKaMH 00pa30BaTeIbHOTO Mpolecca
UCXOJsl U3 OCOOCHHOCTEH MOYypOYHOTO IUIAHUPOBAHUS M OCHAIIeHus kabunera Qusuku. [Ipu
3TOM 00ECIeYynBaeTCs OBJa/IeHue O0y4aloIUMUCI YMEHUSMU MPOBOAUTH MPsIMble M KOCBEHHbBIE
U3MEPCHHUS, MCCIEAOBAaHUS 3aBUCHUMOCTEH (PU3UYECKUX BEIMYMH U IMOCTAHOBKY OIBITOB IIO
IIPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

116.5.12. bonbiioe BHUMaHUE YAEISETCS PELICHUIO PACUETHBIX M KAauE€CTBEHHBIX 3aj1au.
[Tpu 3TOM A1s pacdeTHBIX 3a/ad MPUOPUTETOM SBISIOTCS 3aJadd C SIBHO 3aJlaHHOM U HESIBHO
3aJJaHHOM  (U3MYECKOW MOJAETBIO, TO3BOJISIIONINE MPHUMEHSATh H3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, TaK U HMHTETpUPYs NPUMEHEHHE 3HaHUU U3
pa3HbIX pas3zgenoB. I KaueCTBEHHBIX 3ajad I[PUOPUTETOM SIBIISIOTCS —3a/laHusl  Ha
00bsICHEHHE/TIpe/ICKa3aHie IMPOTeKaHUsl (U3NYECKUX SBICHUI M IPOLECCOB B OKpYXKarolei
XKHU3HH, TpeOyromme BbIOopa GU3NIECKON MOJEIHN Il CUTYalluu MPaKTUKO-OPUEHTHPOBAHHOTO
XapakxTepa.

116.5.13. B coorBerctBum ¢ TpeboBanusiMu GPI'OC COO k marepuanbHO-TEXHUYECKOMY
obecrieueHNnI0 y4eOHOTo Tmporecca Kype (HU3MKH YIITyOJIeHHOTO YPOBHS Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHUs JIOJDKEH HM3Y4aThCs B YCIOBHSX IPEAMETHOTO KabwHera. B kaOuHere
(GHU3MKH TOIKHO OBITH HEOOXOAMMOE JT1a00paTopHOe 00OPYIOBaHKE /ISl BHIIOIHEHHS YKa3aHHBIX
B IIporpamMMe 1o (u3uKe YYCHHYECKHX OINBITOB, JIAOOPATOPHBIX paboT M paboT MpaKTUKyMma, a
TaKXe JIeMOHCTpallMOHHOE 000pyI0BaHHE.

116.5.14. lemoHcTpanmoHHoe o0opyaoBaHue GopMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMaJIbHON JOCTaTOYHOCTH M 00eCHeyrBaeT MOCTAHOBKY IMEPEUUCIEHHBIX B MpOrpamMme 1o
(1)I/I3I/IK€ KIIFTOUYE€BBIX JIGMOHCTpaHI/Iﬁ AJId UCCICAOBAHUA H3Yy4YaCMBbIX SIBICHUA | mponeccos,
AMITUPHUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

116.5.15. JlaGopatopHoe 00OpylIOBaHHE JUIsi YYEHHUECKUX TMPAKTUYECKUX pPaboT
dbopmupyercss B BUIE TEMAaTUYECKUX KOMIUIEKTOB U 00ecleurBaeTcs B pacyere OJIHOTO
KOMITJICKTa Ha JBYX OOydaromuxcs. TemMarnmueckne KOMILICKTBI JTabOpaTOpHOTO 000pyIOBaHUS
JTOJKHBI OBITh TIOCTPOEHBI HAa KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAJOTOBBIX W IHU(POBBIX
puOOpPOB, a TAK)KE KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BHJI€ U POBBIX Jab0opaTopuil.

116.5.16. OCHOBHBIMHU LEJISIMU M3Y4€HUs GU3UKU B 0011IEM 00pa30BaHUU SIBISIOTCS:

(dbopMupoBaHue UHTEpeca U CTpeMIIeHHs 00yJarolMXcsl K HAyYHOMY M3YYEHHUIO MPUPOBbI,
pa3sBUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTAaBICHUM O HAayyHOM MeETOJIe I[O3HaHus U  (opMHupoBaHHE
HCCJIEI0BATENbCKOTO OTHOLIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;

(dbopMupoBaHUE HAyYHOTO MHUPOBO33PEHHUS KaK pe3y/bTara H3y4yeHUs OCHOB CTPOCHHS
Marepuu 1 (pyHIaMeHTaJIbHBIX 3aKOHOB (PH3HKH;

(dbopMupoBaHUE YMEHUI OOBSCHSATH SIBICHUS C HCIOJNb30BAHUEM (PU3MUYECKUX 3HAHUI U
HAYYHBIX JTOKA3aTeIbCTB;

(dbopMupoBaHue IPEACTaBICHUN O poiu GUMKH JUTsl pa3BUTHSI IPYTUX €CTECTBEHHBIX HayK,
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TEXHUKHU U TEXHOJIOTUM;

pa3BUTHE TMIPEACTaBICHH O BO3MOXHBIX chepax Oyaymelr mnpodeccuoHanbHON
NEeSITeIbHOCTH, CBA3aHHBIX C (DU3UKOH, TOATOTOBKA K JalbHEHIIeMy OOyYeHHMIO B 3TOM
HaIlpaBJICHUHU.

116.5.17. locTmkeHne 3TUX Leleld 00ecreuynBacTCs pPELICHHEM CIEeNYIOUIMX 3a/1ad B
nporecce u3y4eHus Kypca pU3UKH Ha ypoBHE CpeaHero o0mero oopa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUKH 00 OO0mMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUAX, BKIIOYasi MEXaHUKY, MOJICKYIISIPHYIO (DHM3HKY, IEKTPOJMHAMUKY, KBAHTOBYIO (DU3HKY H
AIIEMEHTHI aCTPOPHU3UKHY;

(dbopMupoBaHue YyMEHUI NMPUMEHATh TEOPETUUECKUE 3HAHUS Tl O0bACHEHUST HUZNYECKUX
SBJICHUI B IPUPOAE U JJIsl HPUHSITUS IPAKTUUECKUX PEIICHUI B IOBCEHEBHON XKU3HU;

OCBOEHHE CIOCOOOB PEIICHUS Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHON (U3MUYECKON MOJEIbIO,
3a1a4, MOIPa3yMeBAOIINX CAMOCTOSTEIHHOE CO3IaHNe (PU3UIECKON MOJIENIN, COOTBETCTBYIOIICH
YCIIOBUSIM 33J]a4¥, B TOM YHUCJIE 33]1a4 MH)KEHEPHOI'O XapaKTepa;

ITIOHUMaHHEC (1)I/ISI/II-IGCKI/IX OCHOB W NPHWHIHIIOB HCﬁCTBHﬂ TCXHHUYCCKUX yCTpOﬁCTB u
TCXHOJIOTHYCCKUX ITPOUCCCOB, UX BIIUAHUSA Ha OKPYXKAIOIIYIO CPECAY,

OBIIQJICHHEC METOJAMH CaMOCTOSITEIIPHOTO TUIAHUPOBAHUS W TPOBENCHUS (U3HUSCKHUX
SKCIIEPUMEHTOB, aHallu3a W UHTepIpeTanud WHGOPMAIUMU, ONpPeIeIeHUs TOCTOBEPHOCTH
MOJy4YEHHOTO PE3YJIbTara;

CO3JaHME YCIOBUU JJIl Pa3BUTHS YMEHHUI NPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOU
JIeATEIIbHOCTH;

pa3BuTHE UHTEpeca K chepam npodecCUOHATBHON NeSTENbHOCTH, CBI3aHHON C (PU3UKOM.

116.5.18. B cootBerctBum ¢ TpedoBanusimu O@I'OC COO yriiyOneHHbIH ypOBEHb U3yUEHUS
yueObHoro mnpeamera "®dusuka"' Ha ypoBHE CpeaHero ooumiero oOpa3oBaHUs BBIOMpaeTcs
00yJarOIMMHUCS, TUIAHUPYIONIMMH TPOIOJDKEHHE 00pa3oBaHUsl 1O CIENUATBHOCTSIM (HU3HKO-
TEXHUYECKOTO IPOQUIIs.

116.5.19. OOmiee unciao 4yacoB, PEKOMEHJOBAHHBIX JJIS M3ydeHUs (QU3uKH (yriyOaeHHBIN
ypoBeHb), - 340 yacoB: B 10 xmacce - 170 yacoB (5 yacoB B Heneno), B 11 kimacce - 170 gacoB (5
YacoOB B HEJICITIO).

[Ipennaraemselii B mporpamMmMe 1o (hu3uke rnepeyeHsb JJabOpaTOPHbIX U MPAKTHUECKUX PabOT
ABJISIETCS. PEKOMENIOBAaHHBIM, YUMUTEIb JENaeT BHIOOp MpOBEAEHHS JaOOpaTOpHBIX paboT u
OTIBITOB C YYETOM MHAMBHIYyaTbHBIX 0COOEHHOCTEH 00yUaromuxcs.

116.5.20. B mporpamme mo ¢u3MKe KaXJA0ro Kiacca TMpejaraeTcsi pe3epB BpPEMEHH,
OTBOAMMBIN Ha BapuUaTHUBHYK YacTh MPOTPAMMBI, COAEpKaHHE KOTOpOoH (opMupyercs
yY9acTHHUKaMU 00pa3oBarelbHOrO mporecca. Jlrobas pabodas mporpamma JIOJDKHA TOTHOCTHIO
BKJIIOYATh B ce0s cofepKaHue JaHHOHM MporpaMMbl o (DU3HKeE.

116.6. CopepxxaHmne oby4yeHus B 10 knacce.

116.6.1. Pazgen 1. Hayunslii MeTO1 TO3HAHUS IPUPOJBI.
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dusnka - QyHIameHTadbHas Hayka O mpupozae. HaydHblii MeTox MO3HaHHUA M METOMbI
ucciieI0BaHNs (PU3NYECKHX SBICHUM.

DKCIIEpUMEHT W TEOpHs B MPOIecce MO3HAHUsS mpupoasl. HabmoneHne u SKCIepuMeHT B
buzuke.

CriocoOb1 m3MepeHust GU3NUYECKUX BEIMYMH (aHAJOTOBBIE U IU(POBBIE W3MEPUTEIbHBIC
pUOOPBI, KOMIIBIOTEPHBIE 1ATUNKOBBIE CUCTEMBI).

[orpemHocT U3MepeHnit PU3NUECKUX BETHUUH (AOCOMIOTHASI U OTHOCUTENBHAS).

MogenupoBanue (pU3nMUecKUX SBICHUN U MPOLECCOB (MarepuaibHas TO4YKa, abCOJIIOTHO
TBEpIOE TEJI0, UjcanbHas )KUJIKOCTh, UACATbHBIN a3, TOUeuHbIi 3apsan). [ unoresa. Guznueckuit
3aKOH, T'PaHULIbl €r0 NPUMEHUMOCTH. Du3ndeckas Teopus.

Ponms m mecto ¢u3ukm B (QOpMHUPOBAHMHM COBPEMEHHON HAyYHON KapTHHBI MHpa, B
IIPAKTUYECKOU IEATENBHOCTH JIIOACH.

YdeHn4ecKuid IKCIIEPUMEHT, T1a00paTopHbIe padOTHI, TPAKTHKYM.

N3mepenne CUIIbI TOKA U HANIPSDKEHUS B LIENIH IIOCTOSTHHOI'O TOKA IIPY IIOMOIIY aHAJIOTOBBIX
¥ IU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1M poBoil nadoparopuert mo ¢usuke. [Ipumepsl n3mepeHus: GuU3NMUECKUX
BEJIMYMH TPU MOMOIIHA KOMIIBIOTEPHBIX JAaTUYHUKOB.

116.6.2. Pa3znen 2. MexaHuka.
116.6.2.1. Tema 1. Kunemaruxa.

MexaHn4yeckoe JBHKCHHUE. OTHOCHTEILHOCTh MEXaHHUYECKOTO JABWKCHUA. Cucrema
OTCUCTA.

HpSIMaSI u o6paTHa;1 3aaa4u MCXaHUKHU.

Pannyc-BekTop MarepHasbHONM TOYKHM, €r0 NPOEKIMH HAa OCH CHUCTEMBl KOOpPJWHAT.
Tpaekropus.

[lepemenienue, CKOpocTh (CpenHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepUaJIbHOM TOUYKH, MX MPOEKLIUU HAa OCH CHCTEMbI KoOpauHaT. ClokeHHe NepeMENIeHU U
CJIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSMOJIMHENHOE JBH)KEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepHalibHON TOUKH OT BpEMEHH U UX TpapuKu.

CBoOoziHOE nasieHue. YCKOpeHue cBOOOIHOro najeHus. JIBmkenue tena, OpomeHHOro Moj
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPIHMHAT, CKOPOCTU U YCKOPEHHsI MaTepHalIbHOM TOUKH OT
BpPEMEHH U UX IpapuKu.

KpuBonuneiinoe nemxeHue. J[BUKeHHE MaTepUAIIbHON TOYKH MO OKPYKHOCTH. YIJIOBAsl U
nuHeHass ckopocTh. llepmon m yactota oOpamieHus. LleHTpocTpemuTenbHOe (HOpMaIbHOE),
KacaTellbHOE (TaHT€HIIUAJIbHOE) U TIOJHOE YCKOPEHNE MaTepHallbHOM TOUKH.

TexHuyeckre yCTpOMCTBA M TEXHOJOTUYECKHE TMPOLIECChl: CHUIOMETP, JIBHIKEHHE
CHapsJI0B, LIETIHbIE, IIECTepEeHYaThle U PEMEHHBIE MepeIaul, CKOPOCTHbBIE JIU(THI.
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JleMoHCTpauy.

Mozenb cucTeMbl OTCUETa, WILTIOCTPALs KHHEMATHYECKUX XapaKTePUCTHUK JBHKECHUSI.
CriocoOBbI uccieToBaHMS IBHKEHUH.

Nnmroctpanus npeaenbHoro nepexoaa U u3MEepeHne MrHOBEHHOM CKOPOCTH.
[IpeobpazoBanue ABMKEHUH C HCIIOJIE30BAHUEM MEXaHU3MOB.

[Tagenuie Ten B BO3AyXe U B pa3peKeHHOM IIPOCTPAHCTBE.

Habmonenne nBMXeHUS Tela, OpOIIEHHOTO MO YIJIOM K TOPHU30HTY U TOPH30HTAIBHO.
Hanpapnenue ckopocTu npu ABMKEHUU IO OKPY>KHOCTH.

[IpeoOpazoBanue yrioBOl CKOPOCTH B PEILYKTOPE.

CpaBHeHI/IC HYTeﬁ, TpaeKTOpHﬁ, CKOpOCT@fI JABHKCHUA OAHOI'O M TOI'O JKC TCJIa B PA3HbIX
CHCTEMAX OTCUCTA.

Y4eHnueckuii SKCIEPUMEHT, JIa0OpaTOpHbIE paOOThI, MTPAKTHKYM.
N3yueHne HEpaBHOMEPHOTO ABUKEHUS C IEJIbIO OMPEEICHUSI MTHOBEHHOM CKOPOCTH.

I/ISMepeHI/Ie YCKOpCHUA IIpU HpHMOHHHeﬁHOM PaBHOYCKOPECHHOM JABUXKCHHUU I10 HaKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH YT OT BPpEMCHU IIPHU PABHOYCKOPCHHOM IBHUKCHUMH.

N3mepeHne yckopeHHs CBOOOAHOTO MaJeHUs (PEKOMEHIO0BAHO HCIIOJIB30BAaHHE LUPPOBOM
naboparopun).

W3yuenne nBukeHUs Tena, OpOLIEHHOrO rOpU30HTaNbHO. [IpoBepka rumoressl o mpsMoi
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXIY JaJbHOCTBIO I10JI€Ta U HAYaJIbHOW CKOPOCTBIO TENA.

N3y4deHne ABMKEHUS TeNa MO0 OKPYKHOCTHU C TIOCTOSTHHON IO MOJIYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH Tepuofa OOpalieHus] KOHWYECKOro MAasTHHKAa OT €ro
apaMeTpoB.

116.6.2.2. Tema 2. Jlunamuka.

[IepBe1it 3akoH HprotoHa. MHepimanbHbple cucTeMbl oTcueTa. [IpuHINIT OTHOCUTEIBHOCTH
[anunes. HennepuuanabHble CUCTEMBI OTcUeTa (OnpeieNieHre, IpUMepHI).

Macca tena. Cuna. [IpuHIMn cynepno3suuuuy Cuil.

Bropoii 3akon HbroToHa 1711 MarepuaabHON TOYKHU.

Tperuii 3akoH HproTOHA /U1l MarepuanbHBIX TOYEK.

3aKOH BCEMHUPHOTI'O TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U MHEPTHON MacChl.

Cuna TsoKkecTH. 3aBHCHUMOCTh YCKOPEHHsS CBOOOMHOTO TMAJCHHUs OT BBICOTHI HAJ
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MIOBEPXHOCTBIO TUIAHETHI M OT Treorpauyeckoil MMpoThl. J[BMKeHHE HEOECHBIX Tel M UX
cnyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec tena, 1BUXKyIerocsi ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe TtpenHue. Cuila TpeHHUS CKOJIBXCHHMS W CHJA TPEHHS IIOKOS.
Kosdpdunuent tpenus. Cuna CONpOTHBIECHHS MPHU JIBMXKEHUHU Tela B KUIKOCTH WJIM rase, ee
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEJIBHOTO JIBHIKEHUS.

Hasnenue. ['mapocraruueckoe napnenue. Cuiia Apxumesna.

Texamueckue YCTpOﬁCTBa U TCEXHOJOTHYCCKHUE IPOHCCChI: IMOAUMIMIIHUKH, IABUXCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

JlemoHcTpanuu.
HaGmroeHre ABMKCHUS TN B MHEPIHAIBHBIX M HEMHEPIHAIBHBIX CUCTEMaX OTCYETA.
[IpuHIUIT OTHOCUTEIBLHOCTH.

Kayenne nByx OWIMHIPOB WIM INAPOB pa3HOM MacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACUCTBYIOIIEH MPUJIOKEHHBIX K TETy CHJI C IPOU3BEICHUEM MAcChl Teja
Ha ero YCKOPEHHE B MHEPIHAIBLHOM CHCTEME OTCUETA.

PaBeHCTBO cHil, BOBHUKAIONIUX B PE3yJIbTATE B3aUMOICHCTBUS TEII.

N3mepenne macc o B3auMoJIEHCTBHIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM MOABEME U Ma/IEHUH.

[HeHTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHME CUII TPEHUS TOKOSA, KAYEHHS M CKOJIBKECHHUSI.

YyeHndeckuil SKCIEPUMEHT, Ta00paTOPHbIE PaOOTHI, TPAKTHKYM.

N3mepeHne paBHOASHCTBYIOIEH CUIT TIPU JBUKEHUN OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCHMOCTH BpPEMEHHU [BM)KEHHS Opycka MO HaKJIOHHOMN
IIJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MacCChI.

HccnenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B MPYXHHE W PE3UHOBOM
oOpasiie, oT ux AeGopMaIni.

N3y4deHne ABM>KEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JIerKuii OJI0K.

I/IsMepeHHe KO3(1)(1)I/II_[I/ICHT3. TPCHUA MO BCIUYHUHE YITIOBOI'O KOE)(I)(I)I/IL[I/ICHTB. 3aBUCHUMOCTH

Frp(N).

UccnenoBanne ABMKEHUS Opycka 1O HAKIOHHOM IUIOCKOCTH C  TMEPEMEHHBIM
K03 UIITUEHTOM TPEHHSI.
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N3yuenue aBuxKEHUS Tpy3a Ha Baly C TPEHUEM.
116.6.2.3. Tema 3. Craruka TBEpJ0ro Tena.

AO0comtoTHO TBepaoe Teno. IloctynarenbHoe M BpalaTeslbHOE JABUKEHHE TBEPIAOrO Tela.
MoMeHT cuibl OTHOCUTENBHO ocu BpameHus. [lnedo cuiel. CinoxeHue cui, IPWIOKEHHBIX K
TBepAOMY Teiry. LleHTp TsxecTu Tena.

VYcioBus paBHOBECHS TBEPAOIO TENA.
YcroitunBoe, HEyCTOHYHMBOE, O€3pa3InIHOE PABHOBECHE.

Texamueckue YCTpOﬁCTBa N TCEXHOJOTHMYCCKHUE ITPOLECCHI: KpOHI.HTCfIH, CTpOI/ITeJ'IBHBII\/'I
KpaH, pCICTYaTbiC KOHCTPYKIINH.

JlemoHcTpanuu.

YcnoBus paBHOBECHS.

Bunel paBHOBECHS.

YdeHn4ecKuid IKCTIEPUMEHT, T1a00paTopHbIe padOTHI, TPAKTHKYM.
HccnenoBanue ycioBuil paBHOBECHUS TBEPAOTO TEJA, UMEIOLIETO OCh BPALLIEHUS.
KoncTpynpoBanue KpOHIITEHHOB U pacdeT CUJl YIIPYTOCTH.

N3y4yenune ycTOMYMBOCTU TBEPAOIO TeNa, UMEIOIIETO TUIOMAAb ONOPBI.
116.6.2.4. Tema 4. 3akOHBI COXpaHEHUSI B MEXaHUKE.

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CUCTCMbI MATCpUAJIBHLBIX TOUYCK. HeHTp MacC CUCTEMBI
MaT€pUuaJIbHbIX TOYCK. TeopeMa O IBMKCHHU LICHTPA MacCC.

Hmnynbec cuibl M U3MEHEHHE UMITYJIbca Tela.
3aKoH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE ABHKEHHUE.

MoMeHT uMIyabca MaTepualbHOM Touku. [IpeacraBieHne O COXpaHEHWH MOMEHTA
VMITYJIbCA B LICHTPAIIBHBIX MOJISX.

Pabora cwibl Ha MajaoM W Ha KOHEYHOM IIepeMelleHuu. [paduueckoe MpecTaBlIeHUE
paboThI CUITBL.

MOoOIIHOCTE CHIIBL.

Kunernueckas OHEPIUia MaTCpHaHLHOﬁ TOYKH. TeopeMa 00 M3MEHEHMH KUHETHYECKOM
SHEPTrUun MaTepHaHBHOﬁ TOYKH.

[ToreHnuanbHble U HEMOTEHIMANBHBIE CUibl. [loTeHImanbHas sHeprus. [loTeHmanbHas
SHEpPrusl ynpyro AeGpopMUpOBaHHOW MpYXUHBI. [loTeHIMalbHAs SHEPrusl Tejla B OJHOPOJHOM
rpaBUTAMOHHOM moe. [loTeHIanbHas YHeprus Tella B TPABUTAIIMOHHOM TI0JI€ OJJHOPOHOTO
nrapa (BHYTpH U BHE 11apa). Bropas kocmuueckast ckopocTh. TpeTbst KocMU4ecKasi CKOpOCTb.
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CBs13b paGOTBI HEMMOTCHIUAJIbHBIX CHUJI C U3BMCHCHUEM MEXaHU4YECKOU OHCPTUU CUCTCMbI
TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTHH.

Vhpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymim ains UACANBHOM JKUAKOCTU Kak CIEICTBUE 3aKOHA COXPaHEHUS
MEXaHUYECKOW YHEPTHH.

TexHuueckue ycTpoHCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: JBUKEHHE PAKEeT, BOJOMET,
KOIIep, IPYXHHHBIA MUCTOJIET, THPOCKOI, (PUTYpHOE KaTaHHE Ha KOHbKAaXx.

JleMoHCTpaIuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBHKEHUE.

N3mepennie MOIHOCTH CUIIBI.

V3MeHeHMe 3Hepruy Teja Ipyu COBEPIICHUH PadOoThI.

B3anMHBIE mpeBpallleHUss KUHETUYECKOM M IOTCHLIMAJIbHOW JHEPIHi IIPU JIEWCTBUM HA
TEJIO CHJIBI TSYKECTH U CUJIBbI YIIPYTOCTH.

CoxpaHeHHE YHEPTUH ITPU CBOOOTHOM Ta/ICHUU.

YdeHnueckuil HKCIIepUMEHT, 1a00paTopHble padOThI, MPAKTHKYM.

W3mepenune uMITynbca Teja 1o TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJEINHU 3JIEKTPOMOOMIIS U MOIITHOCTH CHJIBI TATH.
CpaBHEHHE U3MEHEHHS UMITYITECA TeJla C UMITYJICOM CHJIBI.

HccnenoBanue COXpaHEHUs! UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepenre KNHETUYECKOM SJHEPTUH TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHIMAIBLHON SHEPTUH MPYKUHBI C paboTOH CUIIBI TPEHHUS.
Omnpenenenne pabOTHI CHIIBI TPEHUS MPH JIBMKEHUH TeJIa TI0 HAKIOHHOH MII0CKOCTH.
116.6.3. Pa3nen 3. MonekynspHas GU3UKa 1 TEPMOAMHAMUKA.

116.6.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON TEOPHH.

OcCHOBHBIE TIOJNIOKEHHsSI MOJNEKyIsApHO-KuHeTnyeckoit Tteopun (MKT), ux ombiTHOE
obocnoBanue. Juddys3usa. bpoyHoBckoe aBMKeHHE. XapaKTep ABUKEHUS M B3aUMOJCUCTBUS
4acTHIl BellecTBa. Mosiean CTpOeHUs Ta30B, KHUJIKOCTEH U TBEPIBIX Tel U 00bsICHEHHE CBOUCTB
BEIIeCTBA Ha OCHOBE A3THX Mozeneil. Macca u pasmepsl Mosekyn (aromoB). Kommuectso
BeniecTBa. [locTosHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u cmocoOsl ee u3Mmepenwms. lllkama temmeparyp
Lenbcus.
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Mogenp naeaabHOro ra3a B MOJIEKYIIPHO-KMHETHUECKON TEOPHUH: YaCTULIbI ra3a ABUKYTCS
Xa0TUYECKHU U HE B3aMMOJAEHUCTBYIOT APYT € APYTOM.

I'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa-Knanelipona. AOcomoTHas TemIieparypa
(wkasna temneparyp KenbBuna). 3akon J[lansroHa. M3ompoueccel B HA€aNbHOM TIa3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I padudeckoe mpeacraBieHHe N30MPOLECCOB: U30TEPMA,
u30xopa, u3o06apa.

CBsi3p MeXJy [aBICHUEM M CpelHEH KHHETUYECKOW HHEPrueil MOCTYyNaTelbHOIo
TEIUIOBOTO JIBMDKEHHMSI MOJIEKYJ HJEaNbHOro ra3a (OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-

KMHETUYECKON TEOPUU UJEAIBHOIO Ia3a).

CBs3p  aOCOJIIOTHOM  TeMIepaTypbl  TEPMOAMHAMHYECKOH CHCTEMBI CO  CpEIHEH
KHMHETUYECKOW SHEPTUEH MOCTYNaTeIbHOTO TEIIOBOTO ABUKEHUS €€ YaCTHII.

Texnuyeckue YCTpOﬁCTBa N TCXHOJOI'MYCCKHUC IIPpOLCCChI: TCPMOMCETP, 6ap0MeTp,
MOJIy4YCHHUEC HAaHOMATCpHUaJioB.

JlemoHcTpanuu.

Mogenu 1BUKEHHS YaCTHUILL BEIIECTBA.

Mogenb 6pOyHOBCKOTO IBUKEHHUSI.

Buneoponuk ¢ 3amucero peasbHOro OpOyHOBCKOTO ABHXKEHUS.
Juddysus KuakocTen.

Mopnens onbita [ITepHa.

[IpuTsieHue MOJIEKyIl.

Mogenn KpUCTaNIMYEeCKUX PEeIIETOK.

HabGmronenue u ncciieioBaHre U30MPOLIECCOB.

Y4eHnueckuil SKCIEPUMEHT, J1abopaTOpHbIE padOThI, MPAKTUKYM.

HccnenoBanue npolecca yCTaHOBIEHHs! TEJIOBOTO PaBHOBECHS MPHU TEIUIOOOMEHE MKy
ropsiuei ¥ XOJIOIHOM BOJIOM.

N3ydeHne u30TepMHUUECKOTO TMpoiecca (PEKOMEHIOBAHO UCIOIb30BaHHE U(POBOI
nabopaTtopun).

N3ydeHne n30XopHOTo npouecca.
N3ydenune nzobapHOro mporecca.
[IpoBepka ypaBHEHHS COCTOSIHUS.
116.6.3.2. Tema 2. TepmoanHamuka. TernmoBble MallIHbI.

Tepmonunamuueckas (T[]) cucrema. 3ajanue BHEIIHUX YCIOBHUH JJIsI TEPMOJAMHAMUYECKON
cuctembl. BHelHue u BHyTpeHHHE napaMeTpsl. [lapameTpsl TepMOAMHAMUYECKOW CUCTEMBI Kak
CpellHME 3HAUCHUS BEJIMUMH, OMHUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.
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Hynesoe nayasno tepmonnHaMuku. CaMONpoOM3BONIbHAS pelaKcalys TEPMOJUHAMUYECKOMN
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens wuaeanbHOro raza B TEPMOJMHAMHKE - CHCTEMa YpaBHEHUH: ypaBHEHHUE
MenneneeBa-Kiamneiipona U BbIpaXeHUE JJIsI BHYTPEHHEH SHEPIUU. YCIOBUS MPUMEHUMOCTH
TOM MOJENU: HHU3Kas KOHIIGHTPALUs 4YacTHUIl, BBICOKME TeMmreparypbl. Bvipaxenue mis
BHYTpPEHHEH SHEPrHH OIHOATOMHOTO HJ1€aJIbHOIO Ta3a.

KBa3ucrarndeckue U HeCTaTHUECKIUE IMPpOLECCChI.

DnemeHnTtapHas paboTa B TepMoAMHaMUKe. Brruucienue paboTel o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaua kak cHnoco0 H3MEHEHHUS BHYTPEHHEH OSHEPIHMHM TEpMOJUHAMHUYECKOI
CUCTEeMBI 0e3 coBepieHus paboThl. KOHBEKIINS, TETUIOMPOBOAHOCTD, U3TyUCHHE.

KomnuectBo Temnorsl. TemioeMKOCTh Tena. YiaeiabHas M MOJIApHAs TEIUIOEMKOCTH
BEIlIECTBA. YpaBHeHME Maliepa. YienbHas TEIUIOTa CropaHus TomuiMBa. Pacuer konnuecTBa
TEIUIOTHI Ipu Teruionepenaye. [lonstue 06 aguabarHoM mporecce.

[1epBrIii 3aK0H TepMOAMHAMUKN. BHYTpeHHs1s1 sHeprus. KomudecTBo TemmoThl U paboTa Kak
MEpPbI U3MEHEHUS BHYTPEHHEN SHEPIrUU TEPMOAMHAMUYECKOU CUCTEMBI.

BTopoii 3akoH TepMOAMHAMHMKK Ui PABHOBECHBIX MPOILECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKON CHCTEMBI MPOXOJUT EAMHCTBEHHAs ajauadara.
AOCOITIOTHAS TEMIIEpaTypa.

Bropoii 3akoH TepMOIMHAMUKH JUIsl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO Tepeaarh
TEIJIOTYy OT Oojiee XOJMOAHOTO Tena K Oosiee Harpetomy 0Oe3 kommeHcanuu (Kiaysuyc).
HeoOparuMocTh NpUPOIHBIX MPOIIECCOB.

[Tpunine! geiictBus TemnoBbix mamuH. KIT/I.

Makcumanbnoe 3HaueHue KITJ[. Hukn Kapso.

DKOJIOTHYECKHUE ACTIEKThI MCIOJIb30BAHUSI TEIUIOBBIX JIBUTaTesei. TeruioBoe 3arpsi3HEHHe
OKPYKAIOLIEH Cpebl.

Texangeckue yCTpOfICTBa U TEXHOJIOTHYCCKUEC MPOUCCChI: XOJIOAUJIBbHUK, KOHAUIHUOHEP,
JU3ENbHBIA W KapOIOpaTOpHBIM JBUTATeNu, MapoBas TypOMHA, IOMYYEHHE CBEPXHHU3KUX
TEMIIepaTyp, YTWUIM3alMs 'TEIUIOBBIX" OTXOJOB C HCIIOJIB30BAHHEM TEILIOBOTO HAcoca,
yTUIM3aKs OMOOPraHUYECKOTO TOIUIMBA /ISl BBIPAOOTKH "TEeIIOBOI" M 2I€KTPOIHEPTHH.

JeMoHCcTpanumu.

H3meHeHue Temmeparypsl Ipu aaunadaTHuecKoM pacIiipeHHH.
Bo3nymiHoe orauso.

CpaBHEHME YIEIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHUsT BHYTPEHHEH YHEPTHUH.

Hccnenoanue agrabaTHOTO TIpoIecca.
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KOMHBIOTeprle MOACIIN TCIIJIOBBIX ABUT aTescH.

VYdeHnueckuil HKCIIepUMEHT, 1a00paToOpHble pabOThI, MPAKTHKYM.
N3mepenue ynenbHON TEIIOEMKOCTH.

HccnenoBanue npolecca OCTIBAHUS BEILIECTBA.

HccnenoBanue aguabaTHOro mporecca.

N3yyeHne B3aMMOCBS3M SHEPIHMH MEKMOJCKYIIPHOTO B3aUMOJICUCTBHUS M TEMIIEPATYyPhI
KU EHUS KUJIKOCTEM.

116.6.3.3. Tema 3. Arperarasie cocTosiHUSA BemiecTBa. Da3zoBbie Mepexoabl.

[TapooOpa3zoBanne u KoHAeHcamus. VicmapeHue W KWIeHWE. YIellbHAs TeIIoTa
napooOpa3oBaHHsl.

HaCI)IHIGHHBIG N HCHACBIIICHHBLIC IIaphbl. KauecTtBeHHass 3aBHCHMOCTb IIJIOTHOCTH H
AAaBJICHUSA HACBIIMICHHOTO IIapa OT TEMIICPATYpPhl, X HE3aBUCUMOCTb OT o0beMa HaCBIIIICHHOI'O
rnapa. 3aBHCHMOCTh TCMIICPATYPhI KUIICHUSA OT AABJICHUA B ) KUAKOCTH.

BnaxHocTh BO3ayXxa. AOCOJIIOTHAs ¥ OTHOCUTEJIbHAS BIAKHOCTD.

Teepnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAILIOB.
[InaBneHue u kpucTauU3anus. YuenbHas Teriora miasieHus. Cyonumanus.

HNedopmarmu tBepaoro tena. Pactsokenne m cxarwe. Chasur. Moayms HOnra. Tlpenen
yrnpyrux aedopmanui.

TermoBoe pacimmpeHue KUJIKOCTEH U TBEPAbIX Tel, 00bEMHOE U JIMHEWHOE pacIIupeHHUE.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHMI YacCTHIl BEIIECTBA KaK MPHUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[Ipeobpa3zoBanue sHeprun B (pa3oBbIX Mepexoaax.
VYpaBHeHuUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOEe HarsKkeHUE. KoadduimeHT moBepXHOCTHOTO HaTsbkeHus. KanmumnspHbie
aBieHus. JlaBiaeHue mojx MCKpUBIEHHOM MOBEPXHOCTHIO xuakocTh. @opmyna Jlamaca.

Texauueckue yCTpOﬁCTBa U TCXHOJOTHYCCKHEC TPOLECChI: KUIAKUC KpPUCTAJUIBI,
COBpPEMECHHBIC MAaTCpHUAJIbI.

JleMoHCTpanuy.

TermoBoe pacmmpeHue.

CBoiicTBa HACBIIEHHBIX MAPOB.

Kunenne. Kunenue npy moHW>KEHHOM JIaBJIICHUMU.
N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITH ¢ MBUIBHBIMU TIJICHKAMMU.
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CmaumnBaHue.

KanwuisipHsle siBieHus.

Mopnenu HeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob! U3MepEeHHsI BIaKHOCTH.

HccnenoBanue HarpeBaHus M IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
Buapl nedopmanmii.

Hab6mronenne mansix nedopmanuii.

YdeHnuecKkuil HKCIIEpUMEHT, J1a00paTopHble pabOThI, MPAKTHKYM.
N3yyeHune 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

W3mepenue yaenpHON TEMI0ThI IUIABICHUS JIbJA.

N3yyeHue CBOMCTB HACBIIICHHBIX I1aPOB.

M3mepeHue abCOMOTHON BIaKHOCTH BO3/lyXa U OLIEHKA MacChl 1apOB B IOMEILIEHUH.
N3mepenne kodppuimeHTa moBepXHOCTHOTO HATSKCHHUS.

Nzmepenue monyns FOura.

HccnenoBanue 3aBUCMMOCTH Je(OpPMALUU PE3MHOBOIO 00pasia OT MPHIOKEHHOW K HEMY
CHJIBI.

116.6.4. Paznen 4. DnekTpoarHaMUKa.
116.6.4.1. Tema 1. Dnexrpuueckoe mnoie.

DneKkTpu3ays TeI W €€ MPOSBICHUS. DIEKTpUYeCKHid 3apsia. J(Ba BUAa AIEKTPUYECKUX
3apsoB. IIpOBOAHMKM, NIUANEKTPUKM M TOITYHPOBOAHUKU. ODIEMEHTAPHBIM 3IEKTpUYECKUN
3apsi1. 3aKOH COXPAHEHUS SJIEKTPUIECKOTO 3apsiia.

BsaumogpeiictBue 3apsnoB. Toueunble 3apsaapl. 3akoH KynoHa.
Onextpuyeckoe nojue. Ero neicTere Ha dIeKTPUIECKUE 3apsibl.

HanpsokeHHOCTh  3nekTpudeckoro mons. [IpoOHbid  3apsa. JIMHUM  HaPSHKEHHOCTH
SIEKTPHUECKOTO TI0JIs. OHOPOIHOE EKTPHUUECKOE MOJIE.

[ToTeHIMaTbHOCTh 3EKTPOCTATUYECKOTO MOoJisl. Pa3HOCTh MOTEHIIMANOB U HaIpsiKEHHE.
[ToTenmmanpHass  dHEprus  3apsjga B AJIEKTPOCTAaTUYECKOM  TIOJIE. [Notenunan
AIIEKTPOCTATUYECKOTO ToJisA. CBsA3b HANPSHDKEHHOCTH TMOJST M PA3HOCTH MOTEHIHMAIOB IS
AIIEKTPOCTATUYECKOTO MO (KaK OHOPOAHOI0, TaK U HEOJHOPOTHOTO).

[TpuHIMI Cynepno3ULMH NEKTPUUECKUX MOIEH.

[Tone Ttoueunoro 3apsiga. Ilone paBHOMepHO 3apstkeHHOUM cdepnl. [lone paBHOMEpHO
3apsHKeHHOTO 1o o0bemy 1mapa. [lome paBHOMEpHO 3apsKEHHOM OECKOHEYHOH IUTOCKOCTH.
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KapTunbl TMHUN HAMPSHKEHHOCTH 3THUX MOJICH U AKBUMIOTCHIIUATHHBIX IIOBEPXHOCTEH.
[IpoBONHUKH B IEKTPOCTATUYECKOM MOJIE. YCIOBHE PABHOBECHS 3aps/IOB.
JIMDIIeKTPUKH B AJIEKTPOCTATHYECKOM Mosie. [{uanekTpruieckass IpOHUIIAEMOCTh BEIlIECTBa.
Konnencarop. D1neKTpoeMKOCTh KOHACHCATOPa. DIEKTPOEMKOCTh TNIOCKOTO KOHJIEHCATOPA.

Hapanneanoe COCOAUMHCHUC KOHACHCATOPOB. IlocnemoBarenbHOE COCAUMHCHUC
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.
JIBHKEHME 3apsKEHHOM YacTULbl B OAHOPOIHOM 3JIEKTPUYECKOM IOJIE.

TexHuveckne yCTpOWCTBA M TEXHOJOTHUYECKHE MPOLECCHI: AIIEKTPOCKOI, SIIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3EMIICHUE 3JICKTPOIIPHOOPOB, KOHIEHCATOPHI, TeHeparop Bax ne
['paada.

JlemoHcTpanuu.

YCTpOKCTBO M NPUHIMUII IEUCTBUS NIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DJEKTPUUYECKOE I0JIE ABYX 3apSKEHHBIX IJIACTHH.

Mopnenb anekTpocrarndyeckoro reueparopa (Ban ne I'paaga).

[IpOBOJHUKH B 3IIEKTPUYECKOM IOJIE.

DnexTpocTaTuyecKas 3allnTa.

VYCTpoiCcTBO 1 JEHCTBUE KOHJAEHCATOPA MOCTOSIHHON U IMTEPEMEHHON €EMKOCTH.

3aBHUCHMOCTh QJICKTPOCMKOCTH IINIOCKOTO KOHACHCATOPA OT IJIOIIAAU IIJIACTUH, PACCTOAHUA
MCKAY HUMHU U JIPIBHGKTpI/I‘{eCKOﬁ IMPOHUITACMOCTH.

DHeprust AMEeKTPUUECKOro MoJis 3apsKeHHOTO KOHJEHCaTopa.
3apsaka U pazpsKa KOHIeHcaropa 4epes pe3nucTop.
YdeHn4ecKkuil HKCIIepUMEHT, T1a00paTopHbIe padOThI, MPAKTHKYM.
OreHKa CHIT B3aUMOJICHUCTBUS 3apsKSHHBIX TEJ.

Habmronenue mpeBpalieHus dHEPTHH 3apsHKEHHOTO KOHJIEHCATOpa B SHEPTUI0 U3ITyYSHHS
CBETOIHO/A.

I/I3y‘-ICHI/IC MMPOTCKaHUA TOKA B LICIIH, co;:[epxcameﬁ KOHACHCATOP.

Pacnipenenienne  pa3HOCTM  MOTEHLMANOB  (HANPSOKEHUS) TPU  [IOCIIENOBATEIBHOM
COEIMHEHUH KOH/IEHCAaTOPOB.

HccnenoBanue paspsiia KOHICHCATOPA Yepe3 PE3UCTOP.
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116.6.4.2. Tema 2. IlocTOSIHHBIN ANIEKTPUYECKHI TOK.
Cuia Toka. [1ocTOAHHEIN TOK.

VCIIOBHSL  CYHIECTBOBAHHMs IIOCTOSHHOIO 3JIEKTPUYECKOTO TOKAa. VICTOYHMKM — TOKa.
Hanpsxenne U u DJIC € .

3akoH Oma JiJ1s1 yyacTKa IeIu.

3JI€KTpI/I‘IeCKO€ COIIPOTUBJICHUC. 3aBHCHMOCTh COIIPOTUBJICHUA OAHOPOAHOTO IIPOBOJHUKA
OT €ro JJIMHEBI 1 II0IIagn MOIEPEIYHOro CCYCHUs. y,I[eJ'IBHOC COIMPOTHUBJICHUEC BEIICCTBA.

[locnenoBarenbHOe, NapaiieIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOAHHUKOB. Pacuer
pa3BeTBJICHHBIX AMekTpudeckux nemnei. [Ipasuna Kupxroda.

Pabota snexkrpuueckoro Toka. 3akon Jlxoyinsa-JleHma.
MOIIHOCTb JIEKTPUUYECKOT0 TOKA. TerioBast MOITHOCTb, BbIAEIsIEMasl Ha PE3UCTOPE.

3/1C v BHyTpEeHHEE CONPOTUBIIEHUE UCTOUHUKA TOKa. 3akoH OMa Ui MOJIHOH (3aMKHYTOH )
IEKTPUUYECKOH 1enu. MOIHOCTh UCTOYHHKA TOKa. KopoTkoe 3aMbIkaHue.

KOH[[GHC&TOp B IICTIM ITIOCTOSAHHOI'O TOKA.

TexHuyeckue ycTpoiicTBAa U TEXHOJIOIMYECKHE IPOLIECCHl: aMIIEPMETpP, BOJBTMETD,
peocTar, CUeTYUK 3IEKTPUUECKON SHEPTUU.

JleMoHCTpanuu.
N3mepenne cuitbl TOKAa U HaIIPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJBI TOKa OT HAIIPAKECHUS UL pE3UCTOpa, JIAMIIBI
HaKaJIMBaHHUs U CBETOAMOJA.

3aBUCHMOCTh CONMPOTUBJICHUA MNUWJIMHAPUYCCKUX IMPOBOAHUKOB OT MJIMHBI, IIJIOMIAAA
MOMNEPEYHOr0 CCUCHUA U Marcpurajia.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COIIPOTUBJICHUS TTPHU ITOCTOSAHHOM HAITPAKCHHUU.

[Ipssmoe m3mepenne JJIC. KopoTkoe 3amplkaHUE TajJbBaHMYECKOIO 3JIEMEHTAa W OLICHKA
BHYTPEHHETO COITPOTUBIICHHUS.

Crioco0Os1 coeqrHeHUsT NICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue Pa3HOCTH IMMOTCHIXAJIOB MCIKY IMOJIFOCAMU UCTOYHUKA TOKa OT CHUJIBI TOKA B
OCITH.

YdeHn4ecKuil HKCIEPUMEHT, 1Ta00paTopHbIe PabOThI, TPAKTUKYM.
HccnenoBaHnue CMEIIAaHHOTO COEUHEHUS PE3UCTOPOB.
W3mepenue yaenbHOoro ConpoTUBIEHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa OT HANpsDKEHUS Ui JIaMIbl HaKaJIMBaHUS.
YBenuueHue npeaena U3MEPEHUs: amnepMerpa (BOJIbTMETPA).
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N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBICHUSI ICTOYHUKA TOKA.

I/ICCJ'IG,I[OBaHI/IC 3aBUCHUMOCTH 9,HC TaJJbBAaHUYECKOI'0 2JICMEHTA OT BPEMCHH IIPpHU KOPOTKOM
3aMbIKaHWH.

I/ICCJ'IG,I[OBaHI/IC PAa3HOCTHU NNIOTCHIHAJIOB MCKAY ITOJIIOCAMH NCTOYHHKA TOKAa OT CHUJIbI TOKA B
OCIIN.

HccnenoBanne 3aBUCMMOCTH TIOJIE3HOI MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.
116.6.4.3. Tema 3. Toku B pa3nHUHbBIX Cpeaax.

DrexTpuyeckas MPOBOAMMOCTh PAa3IMYHBIX BELIECTB. OJEKTPOHHAs MPOBOIUMOCTH
TBEPABIX  META/VIOB.  3aBUCUMOCTH  COMPOTUBJICHUS  METANIOB  OT  TEMIIEpPaTyphl.
CBepXnpoBOUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHass UM NPUMECHas MPOBOAMMOCTb IOJYHPOBOJHHUKOB.
CoiicTBa p-n-niepexoaa. IlomynpoBoaHUKOBbIE TPUOOPHI.

OJNEKTPUYECKUH TOK B DJIEKTPOJIUTAX. JJNEKTPOJUTUYECKAs IUCCOLMALUS. DIEKTPOIU3.
3akoHbl Papajes 1 JIEKTPOIU3a.

OnexkTpuyeckuii TOK B Tazax. CaMOCTOATENbHBIH W HECAMOCTOSATEIBHBIN pa3psii.
PaznuuHble TUIIBI CAaMOCTOATENBHOTO pa3pana. Monuaus. [1nasma.

TexHuueckne ycTpoiicTBa W MpaKTUYECKOE NPUMEHEHHE: Tra30pa3psaHble JaMIIbl,
AIIEKTPOHHO-TTy4eBast TPyOKa, MOITYNMPOBOAHHUKOBBIE TPUOOPHI: ITHOA, TpaH3HUCTOpP, (oTommoxn,
CBETOJMOJ, TallbBaHUKa, papUHUPOBAHUE MM, BbHIIUIABKA AITIOMUHUS, 3JEKTPOHHAs
MHUKPOCKOITHSI.

JleMoHCTpanuu.

3aBHCUMOCTB COITPOTHBIICHHSI METAJIIOB OT TEMITEPATYPHI.

[TpoBOAMMOCTD JIEKTPOIUTOB.

3akoHbI nekTponuza Papases.

HckpoBoii pa3psia 1 IPOBOAUMOCTD BO3/1yXa.

CpaBHEHHE POBOTMMOCTH METAJIOB U TIOJTYIIPOBOIHHUKOB.

OnHOCTOPOHHSAS TPOBOAUMOCTD JTHO/IA.

YdeHn4ecKHid IKCTIEPUMEHT, Ta00paTopHbIe padOTHI, IPAKTHKYM.

Hab6mronenue snextponusa.

W3mepenue 3apsaa 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTePUCTUKU TUOA.
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116.6.5. ®u3nueckuil MPaKTUKYM.

Crioco6b!I u3MepeHuss GU3NUECKUX BEJIMUYUH C MCIIOJIb30BAHUEM aHAJIOTIOBBIX U LIU(POBBIX
U3MEPUTEIILHBIX TPUOOPOB ¥  KOMIBIOTEPHBIX JIAaTYUKOBBIX CHCTEM. AOCONIOTHBIE H
OTHOCHUTENIbHBIE  IOTPEIIHOCTH  M3MepeHHi  ¢u3nmdeckux BenauuuH. OIeHKa TpaHuI
IIOTPELIHOCTEMN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUN, UCCIEIOBAaHUM 3aBUCUMOCTEN (DU3MUECKUX BEITUYUH,
MPOBEpKa MPEIJIOKEHHBIX TUIIOTE3 (BBIOOp M3 padoT, OMMCAHHBIX B TEMAaTHYECKHX pasieax
"YYeHNYECKHI IKCTIEPUMEHT, JJaOOpaTopHbIe paOOTHI, MPAKTHKYM").

116.6.6. MexnpeMeTHbBIE CBS3H.

N3yuenue kypca ¢pusuku yrydmeHHOro ypoBHs B 10 Kilacce OCYIIECTBISICTCS C yYETOM
CONIEpPXKAaTEeNbHBIX MEXIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHKd, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

MeXnpeMETHBIC TOHSATHUS, CBSI3aHHBIC C W3YYCHHEM METOJOB HAYyYHOTO ITO3HAHUS:
sSIBJICHWE, HayuyHbId (pakT, rumnore3a, (uU3MUecKas BEIUYMHA, 3aKOH, TEOPHs, HAOIIOICHHE,
IKCIIEPUMEHT, MOJISITMPOBAHKE, MOJICITh, U3MEPECHHUE, MTOTPEIITHOCTH U3MEPECHHA, H3MEPUTEITbHBIC
npuOopsI, udpoBas JadopaTopusi.

Maremaruka: Pemenue cucrembl ypaBHeHuil. JIuneitnas ¢yHkuus, napadosia, rumnepoorna,
ux rpaduku u cBoiicTBa. TpuroHoMeTpudeckre QyHKIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'CHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO. BEKTOPHI M WX MPOCKIMH HA OCH KOOPIHMHAT,
CJIOKCHHE BEKTOPOB.

buonorus: Mexanumdeckoe ABMKEHUE B KUBOW mpupone, nuddysusi, ocMoc, TEII00OMEH
JKUBBIX  OPraHM3MOB, TEIJIOBOE  3arps3HEHHE  OKpYXKAKIIEeW  Cpenbl,  yTHIM3alus
OMOOPTaHMYECKOTO TOIUIMBA JISl BHIPAOOTKH "TEIUIOBOM" M AJIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSDKEHUE M KallWJUIAPHBIC SIBJICHUSI B IPUPOJIE, DNIEKTPUUECKHE SBICHUS B )KUBOU MIPHUPO/IE.

Xumus: AUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHHUEC aTOMOB WM MOJICKYJ, MOJIb BCIICCTBA,
MOJIAIpHAA Macca, MOJIy4YCHHUEC HAHOMATCPHUaJloB, TCIIJIOBLIC CBOMCTBa TBCPALIX TCII, JKUIKOCTEN U
ra3oB, JKHUAKHUC KPUCTAJIbI, 3JJICKTPUUCCKUC CBOMCTBA MCTAJUIOB, OJJICKTPOJIMTHYCCKAs
Aucconuanusd, raJibBaHuKa, 3JICKTPOHHAA MUKPOCKOIIUA.

['eorpadus: BnaxHOCTh BO3yXa, BETPHI, OApOMETP, TEPMOMETD.

TexHonorus: npeobpa3zoBaHue BUKEHUN C UCIOIb30BAaHHUEM MEXaHM3MOB, YUET CyXOro U
KHUJIKOTO TpEHUS B TEXHUKE, CTAaTHUYECKHE KOHCTPYKIMH (KpOHILUTEHH, pelieTyarble
KOHCTPYKIIMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS! MEXAHUKU B TEXHHUKE (THPOCKOI, BOJOMET
U Jpyrue), JIBUTATeIb BHYTPEHHEro CropaHus, mapoBasi TypOWHa, OBITOBOW XOJIOAWJIBHUK,
KOHJMIIMOHEP, TEXHOJIOTMM IIOJIYy4YEHUs COBPEMEHHBIX MarepuajoB, B TOM YHCIE
HAaHOMATE€pUAJIOB, W  HAHOTEXHOJOTWH,  DJIEKTPOCTATHYECKass  3alluTa,  3a3¢MIICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIE JIAMIIbI, TOJYTIPOBOTHUKOBBIE IPUOOPHI, rajibBaHUKA.

116.7. CopepxxaHue oby4yeHus B 11 knacce.
116.7.1. Pazgen 4. DneKTpoJuHAMUKA.
116.7.1.1. Tema 4. MaruutHoe moJe.

BSaHMOHeﬁCTBHG IMOCTOSAHHBIX MAarHuTOB MW IMPOBOAHHUKOB C TOKOM. MarauTHoe II0JIE.
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Bekrop marHuTHOM MHAYKIMU. [IpyHIMI Cynieprno3uuyuy MarHUTHBIX MOJIEH. JINHUKM MarHUTHOU
WUHIYKLHH.

MarnuTHoe 1ojie TPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJIHUKA, KATYIIKA W KpPYroBOTO
BHUTKa). ONbBIT DpcTena.

Cuiia AMriepa, ee HarpaBJIEHUE U MOIYJIb.

Cuna JlopeHia, ee HampaBieHUE W MOAYIb. JIBM)KEHME 3apsyKEHHOW YacTUIbI B
OJTHOPOAHOM MarHUTHOM mose. Pabora cuisl Jlopeniia.

MarsuTHoe IoJie B BCHICCTBCE. CDCppOMaFHeTI/IKI/I, napa- 1 JmaMarHCTHUKH.

Texauueckue yCTpOﬁCTBa N TCEXHOJIOTMYCCKUC TMPOLCCChI: IMPUMCHCHUC IOCTOAHHBIX
MAarauToB, 3JICKTPOMAIHUTOB, TECTCP-MYIBTUMETD, JIJICKTPOABUTATCIIb ﬂKO6I/I, YCKOPUTCIIN
9JICMCHTAPHBIX YaCTHII.

JlemoHcTpanuu.

Kaptuna J5uMHUH HWHAYKIMM MarHUTHOTO TIOJIA TOJOCOBOTO M IOAKOBOOOPAa3HOIrO
[IOCTOSHHBIX MAarHUTOB.

KapTI/IHa JIMHUA MarHUTHOM WHAYKOHUW 10JA JJIWMHHOI'O MHIpAMOro IMNpoOBOAHHMKA H
3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOAHHKA, KATYIIIKU C TOKOM.

B3anmMoneiicTBue 1ByX POBOJHHUKOB C TOKOM.

Cuna Amnepa.

JlevictBre cuibl JIopeHIIa Ha HOHBI ANEKTPOIIUTA.

HabGmronenue ABMKeHHS IydKa JIEKTPOHOB B MAarHUTHOM I10JIE.

[IpuHUMI AEHCTBUS 3IEKTPOU3MEPUTEIBLHOTO MPUOOpa MArHUTOIIEKTPUUECKON CUCTEMBI.
YdeHn4eckuil HKCIIEpUMEHT, Ta00paTopHble padOThI, MPAKTHKYM.
HccenenoBanre MArHUTHOTO NOJIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOUCTB (peppOMarHeTHKOB.

HccnenoBanne 1elCTBYUS OCTOSHHOIO MarHUTa Ha paMKy € TOKOM.
N3mepenue cunel AMmepa.

W3ydeHne 3aBUCHMOCTH CHJIBI AMIIepa OT CUJIbI TOKaA.

Omnpenenenne MarHUTHOW MHIYKIIMM Ha OCHOBE M3MEPEHMS CUIIbI AMITEpa.
116.7.1.2. Tema 5. DnekTpoMarHuTHasE MHIYKIHUS.

SIBneHne »neKTpoMarHUTHOM WHAYKIMU. IloTOok Bekropa marHuTHOM MHAYKIMH. JIC
WHIYKIIUU. 3aKOH JJICKTPOMArHUTHON HMHAYKIMU Papazges. BuxpeBoe 3ieKTpuyecKoe IMoJie.
Toxku @yxko.
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OJ1C uHAYKIMY B IPOBOJAHUKE, IBHXKYIIEMCSI B OTHOPOJJHOM MAarHUTHOM TOJIE.
[IpaBuio Jlenna.

NunyktuBHOCTh. Karymka WMHIYKTUBHOCTH B IL€NM IIOCTOSHHOIO TOKa. fIBieHME
camounaykuuu. IIC caMOMHIYKIINH.

3Hepr1/151 MAarauMTHOI'O ITOJIA KaTYIIKH C TOKOM.
9HeKTpOMaFHI/ITH06 I10J1€C.

Texauueckue yCTpOﬁCTBa N TCXHOJIOTHUYCCKUC NPOUCCChI: MHAYKIIUOHHAA I11€4Yb, COJICHON,
3aluTa OT JICKTpU3aluu TCJI IIPU ABUXKCHHUHW B MAarHUTHOM I10JIC 3emin.

JleMoHCTpanumy.

Habnronenue siBjeHUs 31€KTPOMarHUTHON UHAYKIIUU.

Uccnenoanue 3apucumoctd I/]C MHAYKIHHA OT CKOPOCTH M3MEHEHHUSI MATHUTHOTO ITOTOKA.
IIpaBuio Jlenna.

[Tagenre MarauTa B aJJIOMUHUEBOM (MEIHOI) TpyOe.

SIBneHne caMOMHTYKITHH.

Uccnenosanue 3aBucumoctd OJC caMOMHIYKIIMM OT CKOPOCTU M3MEHEHHUs CHJIbI TOKA B
LENH.

Y4eHHUECKHIA IKCIIEPUMEHT, JIJA0OPATOPHBIE pA0OTHI, TPAKTHKYM.
HccnenoBanue sBIeHUS dIEKTPOMArHUTHON UHIYKITHH.
Onpenernenrne MHAYKIIUA BUXPEBOTO MATHUTHOTO TIOJISI.
HccnenoBanue siBIEHUS CAMOUHIYKIIHH.

COopka MoJieNH AMEKTPOMAarHUTHOTO TeHeparopa.

116.7.2. Pa3gen 5. Konebanus 1 BOJIHEIL.

116.7.2.1. Tema 1. Mexanudeckue KojicOanus.

Komnebarenpnasg cucrema. CBoOOIHBIE KOJIEOAHHA.

lMapmonnueckue KoJieOaHus. Kunemarungeckoe " TUHAMHAYECKOE OIIMCaHHE.
DHepPreTMYecKoe  ONHUCAHWE (3aKOH  COXpaHEHUsl MEXaHW4YecKol dsHepruu). BeiBoa
JTUHAMHUYECKOTO ONMHCAaHUS TApPMOHMYECKHUX KOJI€OaHWH W3 WX DJHEPreTUYeCKOro U
KHHEMATHUYECKOT'O OITMCaHHs.

Amrumntyna u (asza konebanuil. CBs3b aMIUIMTYAbl KOJeOaHUNW HCXOJHOW BEIMYMHBI C
aMILTUTYJaMU KoJIeOaHH ee CKOPOCTU U YCKOPEHUSI.

[Tepuon u wacrora konebanuid. [lepron mMaybIx CBOOOMHBIX KOJIEOAHWH MaTEMaTHYEeCKOTO
MmasiTHUKa. [lepron cBOOOAHBIX KoneOaHUH NPYKUHHOTO MasTHHUKA.
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[TonsaTtue o 3aryxaromux konebaHusx. BeiHykaeHHble konebanus. Pezonanc. PezonancHas
KpuBas. BnusHue 3aTyxaHus Ha BHJI PE30HAHCHOM KPUBOI. ABTOKOIEOaHNUS.

TexHuyeckre yCTpPOHMCTBA M TEXHOJOTUYECKHE IMPOIECChl: METPOHOM, Yachl, KadyelH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JleMoHCTpauy.
3anuch KoIebaTeNbHOTO IBUKEHUS.
HabmoeHne He3aBHCUMOCTH TIEpHOJIa MAJTBIX KoJIeOaHU Tpy3a Ha HUTH OT aMILTUTY/IBI.

HccnenoBanne 3aryxarommx KojaeOaHW M 3aBUCHMOCTH TEpHOAA CBOOOIHBIX KOJICOaHMIA
OT COMPOTHUBIICHHUS.

HccnenoBanue konebGaHUWl Tpy3a Ha MACCUBHOW NPY)KHMHE C LENbI0 (OPMUPOBAHUS
IpeJICTaBICHUN 00 uealbHON MOAEIU NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUU MPH KOJIeOaHUAX Ipy3a Ha MPYKUHE.
WccnenoBanue BbIHYX/IEHHBIX KOJIEOAHUH.

HabGmronenue pe3oHasca.

YdeHn4eCcKHuid IKCTIEPUMEHT, T1a00paTopHbIe PadOTHI, TPAKTHKYM.
W3mepenue neprosia CBOOOIHBIX KOJICOAHUN HUTSHOTO U IIPYKUHHOT'O MasiTHUKOB.
N3ydeHne 3ak0OHOB IBMKEHUS Tela B X0/1€ KOoJeOaHU Ha YIPYroM MOJIBECE.
W3ydeHne ABM>KEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue 3HEPTUH B IPYKUHHOM MasiTHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYIIBI 3aTYXAIOLUX KOJIeOaHUH.
HccnenoBanne BIHYXICHHBIX KOJICOaHUH.

116.7.2.2. Tema 2. DneKTpOMarHuTHbIE KOJIeOaHMUs.

Konebarenbupiit koHTYyp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIEOaHUS B HICAIBHOM
kosnebarenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYyAbl 3apsiia KOHJEHcaropa ¢
aMIUTUTYAOM CHJIbI TOKA B KOjie0aTeIbHOM KOHTYpE.

3aKkoH COXpaHCHUA SHEPTHUU B UACATIBHOM KOJIeOaTeIIbHOM KOHTYPC.

3aryxaromniye  dJIEKTPOMAarHUTHBIE  KoyieOaHWS. BBIHYXJICHHBIE  JIEKTPOMAarHUTHBIC
KOJICOAHUSI.

[TepemenHblii TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYIHOE W JAEHCTBYIOIIEE
3HAYCHHE CHJIBI TOKA U HAIMPSHKCHUS MPU Pa3IndHON hopMe 3aBUCHMOCTH TMEPEMEHHOTO TOKa OT
BPEMEHU.

CuHyconganbHbII IEpEMEHHBIN TOK. Pe3nucTop, KOHAEHCATOp U KaTyIlKa UHAYKTUBHOCTH B
e CUHYCOUAAIBHOTO IEPEMEHHOTO TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsiyKEHU.
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WneansHblit Tpancdopmarop. IIpousBoxncTBo, mepenaya U MOTpeOIEHUE ANIEKTPUUECKOM
JHEPrUu.

DKOJIOTUYECKNE PUCKU TIPU TPOU3BOICTBE 3IEKTpOIHEpruu. KynpTypa HCHOIb30BaHMS
IEKTPOIHEPIUH B TOBCEIHEBHOM JKU3HH.

TexHHUYEeCKHE YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCH: AJNEKTPUUYECKUN 3BOHOK,
reHepaTop MepeMeHHOT0 TOKa, TUMHUHU JIEKTPOoIepeiay.

JleMoHCTpauy.

CB0OOHBIE 27IEKTPOMArHUTHbBIE KOJICOaHUS.

3aBUCHUMOCTD YaCTOTEI CB06OIIHBIX KoJjieOaHuii oT HHAYKTUBHOCTU U CMKOCTHU KOHTYpaA.
OcuusuiorpaMMsl 31EKTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyxaroUMX AEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 3J1eKTpOMAarHUTHOTO T'€HEepaTopa.

BoiHyX1eHHbIE CUHYCOUIaIbHbIE KOJIEOaHus.

Pesucrop, KaTyiika HHIYKTUBHOCTH U KOH/IEHCATOpP B LIEMIU IEPEMEHHOTO TOKA.

Pe3onanc npu mocienoBareabHOM COCAVMHEHUM PE3UCTOpa, KAaTyIIKH WHAYKTUBHOCTH H
KOHJICHCATOpA.

YCTpoWCTBO M IPUHITUT AEUCTBUS TpaHCchopMaropa.

Mopenb JIMHUM JJIEKTPOINEpEIadHu.

YyeHndeckuil SKCIEPUMEHT, Ta00paTOPHbIE paOOTHI, TPAKTHKYM.
Nzyuenue Tpanchopmaropa.

HccnenoBanue NmepeMEeHHOrO TOKa 4epe3 IOCHIENOBaTeIbHO COECJUHEHHBIE KOHJEHCATOP,
KaTyLIKy U PE3UCTOP.

HaOnronenne >3neKTpOMarHuTHOTO pE30HAHCA.
HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMTH MIEPEMEHHOTO TOKA.
116.7.2.3. Tema 3. MexaHU4eCKHE U NEKTPOMArHUTHBIE BOJIHBI.

MexaHnudeckue BOJIHBI, YCIOBHS MX pacnpocTpaHeHud. llomepeunsle M IpomonibHbIE
BOJIHBL. [lepuon, cKopocTh pacmpocTpaHeHHs U AJMHA BOJMHBI. CBOICTBA MEXaHWYECKUX BOJIH:
OTpa’keHHe, MpeJIOMIICHHE, MHTep(epeHLns 1 Tu(paKus.

3Byk. CropocTh 3ByKa. ['pomkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.
[ITymoBoe 3arpsA3HEHNE OKPYXKAIOIIEH CPEIBL.

SHGKTpOMaFHI/ITHBIe BOJIHEL. YCIIOBUS HU3JTYUYCHUA JBJICKTPOMArHUTHBIX BOJIH. Bzanmuas

opueHTarus BektopoB E, B, V B anexkTpoMarHuTHOI BoJHE.
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CBoiicTBa  DIEKTPOMarHUTHBIX  BOJIH:  OTpPaK€HUE, MPEIOMIICHHE, MOJspU3anus,
uHTephepeHIus U TudpaKiusl.

[lIkana 37€KTPOMArHUTHBIX BOJH. [IpMEHEHHE NEKTPOMATHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUUIBL paguoOCB3U U TeNeBUACHUA. Paguonokanus.
OJEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYXKAIOLIEH CPeIbl.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHME: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paIuONpUEMHUK, TeJIeBU30p, aHTeHHa, TenepoH, CBY-neusb, yabTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEJUIIMHE.

JlemoHcTpanuu.

OO6pazoBaHue U pacpoCTpaHEHUE MOMEPEUYHBIX U MPOAOIBHBIX BOJIH.
Konebmromieecs Teno Kak HICTOYHUK 3BYKa.

3aBHCUMOCTD JJTUHBI BOJHBI OT YaCTOTHI KOJICOAHUIA.

Habmronenue oTpakeHus U MpeIoMICHHUS] MEXaHUYECKHUX BOJH.
Habnronenne natepdepeHnny u qudpakiud MEXaHHIECKUX BOJIH.
AKyCTHYECKHUI pe30HaHC.

CBoiicTBa ynbpTpa3ByKa U €ro IpUMEHEHHE.

HabnroneHne cBsS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOMN
KOJIcOaHuM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTPaKEHUE, IPEIOMIICHHE,
noJsipusanus, 1udpakuus, THTepGepeHus.

Ob6napyxenne nH(ppaKpacHOTO U YIbTPa(UOIETOBOTO U3TYyUCHHIA.
Y4eHHUECKHI IKCIIEPUMEHT, JIJA0OpATOPHBIE paOOTHI, TPAKTHKYM.
N3ydenne mapaMeTpoB 3BYKOBOW BOJIHBI.

N3ydeHne pacrpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
116.7.2.4. Tema 4. OnTuka.

[IpsimonuHEiHOE pacnpoCTpaHEHHE CBeTa B ONHOpomHOU cpene. Jlyd cera. ToueuHsblit
MCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3akoHbl OTpaxkeHus cBeTa. [locTpoeHune n300pakeHH B IJIOCKOM
3epkaie. Cepuueckue 3epkana.

[Ipenomnenue cBera. 3akoHBI TPEJIOMJICHUS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
MMPCJIOMJICHU. OTHOCHUTENbHBII ITOKa3aTellb MMpCJIOMJICHUS. IlocTosIHCTBO YAacTOTHI CBETa H
COOTHOIIEHUE JUIMH BOJIH IPU MEPEXo e MOHOXPOMATHUECKOro CBETa Yepe3 I'paHully pasjaesna
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JIBYX ONTUYECKUX CPEN.
Xon mydeit B mpuzme. Jucniepcus cBera. CloHBINH cocTaB Oenoro ceera. L[Ber.
[Tonmnoe BHyTpeHHEee oTpaxkeHue. lIpenenpHblil yroi noJHOro BHYyTPEHHETO OTPAKEHUs.

CoOuparomue M pacceuBarolye JUH3bl. TOoHKass JuH3a. DOKYyCHOE pacCTOsSHUE U
ONTUYECKasi CHJIa TOHKOM JHMH3BI. 3aBHCUMOCTH (DOKYCHOTO pPAcCTOSHHUSI TOHKOH ceprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCHTEIILHOTO ITOKA3aTelIs IPEJIOMIICHHUS.

@opMysa TOHKOH JIMH3bI. YBEIUYCHUE, 1aBAEMOE JIMH30H.

Xoz myda, IpOUIEAIEro JUH3Y [0/l POU3BOJIBHBIM YIJIOM K €€ IJIABHOM ONTHYECKOM OCH.
[TocTpoeHune U300paKEHUI TOYKU M OTPE3Ka MPSAMON B COOMPAIOIINX M PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

Onruueckue nmpubopsl. Paspemaromas ciocobHocTh. [T1a3 Kak onTudeckas cucrema.
[Ipenensl IPUMEHMMOCTH T€OMETPUUECKON ONTHKH.

BonnoBass ontuka. UWatepdepenums cBera. KorepeHTHbIE HMCTOUYHHUKH.  YCIOBHS
HAOJIOIEHNSI MAKCUMYMOB U MUHHUMYMOB B HHT€P(EPEHIIMOHHONW KapTHHE OT JIBYX KOT€PEHTHBIX
MCTOYHUKOB. [Iprmepsl Kitaccnyecknx UHTEPHEPEHIIMOHHBIX CXEM.

Hudpakus cBera. [dudpakinuoHHas pemierka. YciaoBHe HAOMIONEHUS  [IIABHBIX
MaKCUMYMOB TIPH MAJCHAH MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIICTKY.

Honﬁpmamm CBCTa.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: OYKM, JIyNa, IEpUCKOII,
doroanmapar, MHUKpPOCKOI, MPOEKIMOHHBIA amnmapar, NPOCBETIICHWE ONTHKH, BOJOKOHHAS
OMNTHKA, TUPPAKIIMOHHAS pelIeTKa.

JleMoHCcTpanuu.

3aKoHBI OTPaXKEHUSI CBETA.

HccnenoBanue mpenoMieHus CBETa.

Hab0umoieHre oTHOTO BHYTPEHHETO OTpaKeHUsl. MoJieb CBeTOBO/IA.

HccnenoBanue xo/1a CBETOBBIX MTYYKOB Uepe3 TUI0CKOMApaIeIbHYIO TUIACTUHY U TIPU3MY.
UccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKPOCKOTIa, TeIECKOTa.

HaGmronenue natepdepeHimu ceera.

HabmroneHne 11BeTOB TOHKUX IJICHOK.

HaGmronenue nudpakuun cBeta.

Nzyuenne nupakimOHHONW PELIETKH.
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Habmronenue nudpakiiioHHOTO CIIEKTPA.

HaGnronenue aucnepcun cBerta.

HaGuronenue nonsipusauu cBera.

[IpumeHeHne nOIIPOUIOB Ul U3YYCHHS MEXAaHUUYECKUX HAIIPSHKCHUN.
YdeHn4eCcKuid IKCTIIEPUMEHT, T1a00paTopHbIe PadOTHI, MPAKTHKYM.
W3mepenue nokasaresns NpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHS OT BEIIEeCTBA (HAa MPUMEPE KHUIKHX
JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIMH3.

[Tomyuenue n300pakeHUs: B CUCTEME U3 IIOCKOTO 3€pKaia U JIMH3BI.
[Tomyyenue n300pa>keHUs B CUCTEME U3 JABYX JIMH3.

KonctpynpoBaHue TenecKOmu4ecKuX CUCTEM.

Habmronenne nudpaxiym, nHTEpPEpeHIINN 1 MOJISIPU3ALINU CBETA.
N3ydenune nonspuszaiy cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUDIEKTPHKA.
Nzyuenue nuntepdepeHInm JTa3epHOro U3ITYISHHS Ha ABYX IIETISX.
Habnronenue aucnepcun.

HaGmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTPA.

W3mepenue IIMHBI CBETOBOM BOJHBI.

[Tomy4yenue cekTpa U3TydeHUs CBETOANOA MPU TOMOIIU JTU(DPAKIIMOHHON PEIIeTKH.
116.7.3. Paznen 6. OCHOBBI CllEIUANILHON TEOPUN OTHOCUTEIBHOCTH.

I'panunpl MPUMEHMMOCTH KIJIACCHYECKOM MeXaHWKH. [locTymarel crnenuanbHOM TEOpUH
OTHOCHUTEIIBHOCTHU.

[IpocTpancTBeHHO-BpeMeHHOW  mHTepBain.  [IpeoOpazoBanusi  Jlopenma.  YcioBue
OpUYUHHOCTH. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHME BPEMEHHU U COKpaIlEHUE
JJINHBI.

OHeprus U UMIYIbC PENATUBUCTCKON YaCTHIIBI.
CBs13b MacCChI C SHEPTUEN U UMITYIILCOM PEIATUBUCTCKON YaCTHUIbl. DHEPTHUS MTOKOS.

Texauueckue yCTpOﬁCTBa U TCXHOJIOTUYCCKHUE MPOUCCChI: CIYTHHUKOBLIC IMPHUCMHUKH,
YCKOPHUTECIIN 3apsAKCHHBIX YaCTHII.

YdeHn4eCcKUil IKCIIEPUMEHT, 1a00paTopHbIe padOTHI, MPAKTHKYM.

Onpenenenre UMITyJIbCa U HHEPTUU PEIATUBUCTCKUX dYacTull (10 QoTrorpadusimM TpekoB


https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=EXP&n=498624&date=20.05.2025

3apsHKCHHBIX YaCTHI] B MATHUTHOM TIOJIE).
116.7.4. Paznen 7. KBanToBas ¢usuka.
116.7.4.1. Tema 1. KopnyckynsipHO-BOJIHOBOH JAyaTU3M.

PaBHOBecHOE TermIoBOe wm3MydeHHE (M3IydYeHHE aOCONMIOTHO YEpHOTO Teia). 3aKoH
cMmentennsa Buna. I'nnmoresa Ilimanka o kBaHTax.

DoTOHBI. DHEPTHUS U UMITYJILC (POTOHA.

®otorddext. Onpitel A.I. Ctonerosa. 3akonsl porodddexra. YpaBHeHre DUHIITEHHA I
dotorddexra. "Kpacnas rpanuna" dporosrpdexra.

JlaBienue cBeta (B 4YAaCTHOCTH, JaBJIEHHE CBETa Ha aOCOJIOTHO MOMIOUIAIOIIYI0 U
abCoMIOTHO oTpaskarolyto noBepxHocTs). OnbiTel [1.H. JleGenena.

Bonnoseie cBoiicTBa vactui. BosHbl ne bpoiur. Jlnuna BonHbl ne bpoiinsg m pasmepsl
00JIaCTH JIOKAIU3alMK JBYOKYILEics yacTulbl. KopnyckyasipHo-BoJIHOBOH ayanu3M. Judpakuus
3JIEKTPOHOB Ha KPHUCTAJUIAX.

Crneuunduka n3mepenuii B Mukpomupe. CooTHoIIEHUS HeolpeneneHnocTel [eiizendepra.

TexHn4eckne yCTPOHCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETP, (OTOIIEMEHT,
(doToaaT4yrK, TYHHEIbHBIH MUKPOCKOI, COJTHEUHAs Oarapesi, CBETOJHOI.

JleMoHCTpauy.

®oT1o3(pexT Ha ycTaHOBKE C IIMHKOBOM MJIACTHHOM.

WccnenoBanue 3akoHOB BHeNIHEro porodddexra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS MOIYIIPOBOJHUKOB OT OCBELIEHHOCTH.
Cseronuof.

ConneuHast 6arapes.

Y4eHnueckuil SKCIEPUMEHT, JIabOpaTOpHbIE paObOThI, MPAKTUKYM.

HccnenoBanue gporopesucropa.

N3mepenne nocrosiuuoi [nanka Ha ocHOBe uccneaoBanus hotodrddexra.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YE€PE3 CBETOAMO OT HAIIPSKEHUS.
116.7.4.2. Tema 2. ®dusuka atoma.

OmnbITH IO HCCIIEIOBAHUIO CTpoeHus aroMa. [Imanerapnas mozaens atroma Pesepdopna.

IToctynarel bopa. M3nydyenue m nomomeHue (OTOHOB IPU IMEPEXOJE aToMa C OAHOIO
YPOBHS DHEPTMH HA APYTOMH.

Bungsl ciektpoB. CrieKTp YpOBHEM SHEPTHM aToMa BOAOPOAA.
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CrnoHTaHHOE U BBIHYXKJEHHOE U3NlyueHue cera. Jlazep.

TexHu4eckne yCTpOWCTBA W TEXHOJOTMYECKHE TIPOLECCHI: CIEKTPAIbHBIA aHAIH3
(CTIEeKTpOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

JleMoHCTpaIuu.

Mogens ombiTa Pesepdopna.

HaGmronenue muHERYaThIX CIIEKTPOB.

YCTpOKCTBO U ACUCTBUE CUETUYMKA HOHU3UPYIOLUX YACTHII.
Onpenenenye IJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.
Y4eHHUECKHIA IKCIIEPUMEHT, JIJA0OPATOPHBIE pa0OTHI, IPAKTHKYM.
HaGmronenue muHENRYaToro creKTpa.

HccnenoBanne criekTpa pa3peskeHHOTO0 aTOMAapHOTO BOIOPOJa M M3MEpPEHUE TOCTOSHHOMN
Punoepra.

116.7.4.3. Tema 3. ®u3uka aTOMHOTIO $1pa U 3JIEMEHTAPHBIX YaCTHULL.

Hyxnonnas moxpens sinpa [eiizenbepra - MBanenko. 3apsin simpa. MaccoBoe 4yucio spa.
H3otomnbl.

PagnoaktuBHOCTh. Ajbda-pacnaa. DNeKTPOHHBIH U MO3UTPOHHBIM Oera-pacnaa. 'amma-
U3JIy4eHUe.

3akOH paJMOaKTUBHOrO pacnajga. PanumoakTuBHBIE H30TONBI B mnpupone. (CBoiicTBa
MOHU3HPYIOIIETO U3TyueHus. BiusHue paqnoakTHBHOCTH Ha KUBbIE OpraHu3Mbl. ECTeCTBEeHHBIN
¢don uznyuenus. Jlozumerpusi.

DOHeprus cBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JlepekT macchl siipa.

Snepuble peakuuu. Jlenenue u cuHTE3 sAnep. SnepHele peakTopbl. [IpoGiembl
YIOPaBISIEMOTO TEPMOSAJIEPHOTO CHUHTE3a. OKOJOTMYECKUE acCHeKThl pPAa3BUTHUS  sIEpHOU
DHEPrETHUKHU.

MGTO)II)I perucTpainu U UCCICAOBAHUA SJICMCHTAPHBIX YaCTHUII.

DyHIaMEHTAIbHbBIE B3aUMOJCUCTBUA. bapuoHbl, Me30HBI U JentoHsl. [IpencraBienue o
CrangaptHoit Moznenu. KBapk-miirooHHAst MOJIENb aIpOHOB.

®usuka 3a npeaenamMu CraHngapTHoN Mozenu. TeMHas MaTepusi U TEMHAsl SHEPTUSL.
EnunctBO dusnueckoil KapTUHBI MUPA.

TexHuveckue ycTpoHCTBa M TEXHOJOTHYECKHE MPOLECCH: J03UMETp, kamepa BuibcoHa,
SIEPHBI  peaKTop, TEPMOSIEPHBIH peakTop, aroMHass OoM0a, MAarHHUTHO-PE30HaHCHAS
ToMorpagusi.

Y4eHnueckuii SKCIEPUMEHT, JIaOOpaTopHbIE pabOThI, MPAKTUKYM.
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HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusim).
HccnenoBanue painoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JI03UMETpA.
W3yueHne noromnieHus 6era-4yacTull aIFOMUHUEM.

116.7.5. Pa3nen 8. DineMeHTHI aCTPOHOMUHU U aCTPOPHU3UKH.

Oransl pa3BUTHA acTpoHOMUU. [IpHuKIaHOE U MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUM.
[TpruMeHMMOCTh 3aKOHOB (PM3UKHU AJIs1 OOBSCHEHUS IPUPOABI KOCMUUYECKUX O0BEKTOB.

MGTOHH ACTPOHOMUYCCKUX PICCJICI[OB&HI/IFI. COBpeMeHHLIC OIITUYCCKUE TCICCKOIIbI,
pPaanoTEICCKOIIbI, BHeaTMOC(l)epHaH ACTPOHOMMUA.

Bun 3Be3nnoro neba. Co3Be3nusi, sipKkue 3Be31bl, IUIAHEThI, UX BUIUMOE JIBH)KCHHE.
ConHeuHas cucTema.
Connne. Conneynasi akTuBHOCTb. McTounuk sHeprun ComHIla U 3BE31.

3Be3/IbI, UX OCHOBHBIE XapaKTepUCTUKH. J[narpamma "crieKTpanbHBIA KJIacc - CBETUMOCTB'.
3Be3Abl T1aBHOM I10CIEA0BaTEIbHOCTH. 3aBUCUMOCTD ''Macca - CBETUMOCTh' I 3Be37, IJ1aBHOMU
MoClieIoBaTeIbHOCTH. BHyTpeHHee crTpoenue 3Be3l. CoBpeMEHHbIE MPEACTABICHHUS O
MIPOUCXOKACHUH U 3BOJIOIMU COJTHIA 1 3BE3/1. DTaIlbl )KU3HH 3BE3]I.

Mnuneunsiii [IyTe - Hama ['anaktuka. [Tonoxenune n nemxenne Connua B ['anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBa3zapbl. UepHbIE ObIPHI B SIPAX FaJaKkTHK.

Bcenennas. Pacummpenune Bceenennoil. 3akon Xa00ma. Paszberanue ramaktuk. Teopus
bonbuioro B3psiBa. PenmkroBoe usnydeHue.

MacmtaOHas ctpykrypa Beenennoil. Meraranaktuka.
Hepeennsie mpo6ieMbl aCTPOHOMUH.
VYdyenuueckue HaOIOAEHUS.

HaGnronenust 38e31HOT0 HEOa HEBOOPY>KECHHBIM TJIa30M C MCTIOJIB30BAHUEM KOMITBIOTEPHBIX
TNPUIOKEHUN IS OIpeNeeHHs] TOJOKEHUsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c0o3Be3/Iss CeBEpHOTO MOTYIIAPHS U TPKUE 3BE3/IBI.

HabGmronenus B Teneckon JIyHbl, miiaHeT, TYMAHHOCTEH U 3BE3HBIX CKOIUICHU.
116.7.6. ®u3nvecknil MPaKTUKYM.

Crioco6b!I u3MepeHus: GU3NUYECKUX BEJIMYMH C MCIIOJIB30BAHUEM aHAJIOTOBBIX U IH(POBHIX
U3MEPUTENbHBIX MPUOOPOB U  KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOIIOTHbIE U
OTHOCHUTENIbHBIE TOTPEIIHOCTH  M3MepeHHi  ¢u3ndeckux BenuuunH. OIEHKa TpaHMIl
MIOTPELIHOCTEM.

IIpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCIIENOBAHUN 3aBUCUMOCTEH (PU3NYECKUX BEIHYHH,
IPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOP M3 paboT, ONMMCAaHHBIX B TEeMAaTHYECKHUX pa3ienax
"VueHNueCKU IKCIIEPUMEHT, Ja0opaTopHbIe pabOTHI, MPAKTUKYM").

116.7.7. O6o061maro1iee MOBTOPEHHE.
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O6oOmenne ¥ cucTeMaTH3alMs — COAEp)KaHUs — pasfenoB  Kypca  "Mexanuka",
"MonekynsapHas (usuka u TepmomuHamuka', "OnexrpoguHamuka', "KomeOanus u BOIHBI",
"OCHOBBI cHenuanbHOW Teopuu oOTHOcuTenbHOCTH", "KBantoBas Qusuka", "DieMeHTHI
aCTPOHOMUU U acTpoPu3uku".

Pomes ¢u3mku W acTpOHOMHHM B JKOHOMHYECKOW, TEXHOJOTHMYECKOW, COIMAILHON U
ITHUYECKON cdepax [esATEIbHOCTH YEIOBEKa, pOJb W MeCTO (UMK U acTPOHOMHUHU B
COBPEMEHHOM HAy4YHOW KapTUHE MMpA, 3HAYCHUE OIMUCATEIIBHOW, CHUCTEMAaTU3UPYIOLIEH,
OOBSCHUTEILHON M TPOTHOCTUYECKOW (DYHKIIUN (HU3UYECKONU TEOPUH, POJIb GU3HUIECKONU TCOPUHU
B (pOpMHUPOBaHMM TIPEACTABICHUH O (U3NUECKONW KapTHHE MHUPA, MECTO (PU3NUECKONW KapTHHBI
MUpa B 0011eM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUIN O IPUPO/IE.

116.7.8. MexnpeIMeTHbBIE CBS3H.

Nzyuenue kypca ¢pu3uku yniyOneHHOro ypoBHsS B 11 kiacce OCyIIECTBISIETCA C y4ETOM
COJIEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed € KypcamMM MareMaTHKu, OMOJIOIMM, XUMUH,
reorpa(guu U TEXHOJIOTUH.

MeXnpeMeTHBIC TOHSATHS, CBSI3aHHBIC C M3YYCHHEM METOJOB HAyYHOTO ITO3HAHHS:
sSBJICHWE, HayuyHbId (pakT, rumnore3a, (uU3NUECKas BEIUYMHA, 3aKOH, TCOPHs, HAOIIOICHHE,
OKCIIEPUMEHT, MOJISITMPOBAHKE, MOJICITh, U3MEPECHHE, ITOTPEITHOCTH U3MEPCHHM, H3MEPUTEITbHBIE
npuOopsI, udpoBas JadopaTopusi.

Maremaruka: Pemenue cuctembl ypaBHeHUW. TpuroHomerpuueckue (yHKIHUU: CHUHYC,
KOCUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKAECTBO. BeKTOpbl M HX
MPOSKIIMA HA OCH KOOPJHMHAT, CJIOXKCHHE BEKTOPOB. [IpOM3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIUU.
[Tpu3naku mogo0us TPEYroJbHUKOB, ONpeAeTIeHIE MO MIOCKUX (GUryp u oobemMa Tell.

buonorus: snexkTpudeckue sBICHUs B )KMBOM MPUPOJIE, KOeOaTeIbHbIC IBIKEHUSI B )KHBOU
MIPUPOZIE, DKOJOTMYECKUE PHUCKU IIPU IPOU3BOACTBE DBJIEKTPOIHEPTUU, DJIEKTPOMArHUTHOE
3arpsI3HEHUE OKPYXKAIOUIEH Cpebl, YIbTPa3BYKOBAsl THATHOCTHUKA B MEIUIIMHE, ONTHYECKHUE
SIBJIEHUS B )KUBOM ITPUPOJIE.

XHWMHS: CTPOEHME AaTOMOB M MOJEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEpABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTANINYECKON PELIETKH, CIIEKTPAIbHBINA aHATU3.

l'eorpadus: marHuTHbIE MoOdOca 3€MIIM, 3aJIEKUM MarHUTHBIX Pyd, GOTOCHEMKAa 3€MHOMN
HOBEPXHOCTH, cericmorpad.

Texnomoruns: IPUMCHCHUC IMOCTOAHHBIX MArHuTOB, J3JICKTPOMArHUTOB, SJICKTPOABUIATCIIb
SIkobu, TreHeparop NEPEMEHHOTO TOKa, HWHIYKIMOHHAs Te4yb, JIMHUM OJeKTpoliepenaad,
ANIEKTPOJBUTATENb, paaap, paaUONpPHUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-neus,
YABTPA3BYKOBass [IUAarHOCTUKAa B TEXHHUKE, INPOCKLMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
COJIHCYHAas 6aTape$[, CITYTHUKOBBIC ITPUEMHUKH, AACPHAA SHEPTECTUKA U SKOJOTUICCKHUE ACIICKTEI
€€ Pa3BUTHS.

116.8. MnaHupyemblie pe3ynbTaTbl OCBOEHUA MNporpamMmbl No ¢usnke Ha
ypOBHe cpeaHero obuero obpasoBaHus

116.8.1. OcBoenue yueOHOro mnpeamera "dusumka" HaA ypoBHE CpeIHEro o0OIIero
obpazoBanusi (yrIyOJE€HHBI YpOBEHb) JODKHO OOECIEYUTh JIOCTHIKEHUE CIEAYIOIINX
JIMYHOCTHBIX, MCTAIPCAMETHLIX U NPCIMCETHBIX 06pa30BaTeHI:HLIX PC3YJIIbTAaTOB.

JIn4HOCTHBIC PEe3yabTaThl OCBOCHHUS Yy4deOHOro mpeamera "dusmka" MOJDKHBI OTpaXKaTh
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TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
NO3WIMEH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX OPHEHTAIlMH, MO3UTHBHBIX BHYTPEHHUX
yOSXKJCHUI, COOTBETCTBYIOIIMX TPAAWIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOIIecTBa,
pacmmpeHe >KU3HEHHOTO OMBITa M ONbITAa ACATEILHOCTH B INPOIECCE peau3allid OCHOBHBIX
HalpaBJICHU BOCIIUTATEILHON IEATEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpax1aHcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAXKJTAHCKOW TO3UIMH  OOydJaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 YJIEHA POCCUKCKOTO OOIIECTBA;

HpI/IHSITI/Ie TpaIII/II_[I/IOHHbIX O6H_I€‘~I€JIOB€‘~ICCKI/IX FYMaHI/ICTI/I‘-IeCKI/IX n I[GMOKpaTI/I‘-IeCKI/IX
IIEHHOCTEN;

TFOTOBHOCTb BECTHU COBMCECTHYIO JACATCIBHOCTH B HHTCPCCAX TI'PAKIAHCKOIO O6IH€CTBa,
Y4aCTBOBATh B CaMOYIIPABJICHUHU B O6p&30BaTeHBHOﬁ OpraHu3aluu,

YMCHUC BBaHMOHCﬁCTBOBaTL C cConuaJIbHBIMU HWHCTUTYTaMU B COOTBCTCTBHU C HX
q)YHKI_II/ISIMI/I N HAa3HA4YCHUECM,

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKON NEATENBHOCTH;
2) naTpuOTHYECKOr0 BOCIUTAHUS:
c(OpMUPOBAHHOCTbh POCCUICKOM TpakJaHCKOW UACHTUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKECHHSIM POCCHHCKHUX
YUYEHBIX B 001acTH (PU3UKHU U TEXHHUKE;

3) AyXOBHO-HPaBCTBEHHOTO BOCITUTAHHS:
c(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OLICHUBATb CUTYyallUIO U IPUHUMATL OCO3HAHHBIC PCUICHUA, OPUCHTHPYICH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U IECHHOCTHU, B TOM YHCJIC B ACATCIbHOCTH YUCHOT'O,

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHMBOTO OyNyIIEro;
4) 5cTeTUYECKOTO BOCITUTAHUS:

ACTETUUYECKOE OTHOILIEHUE K MUDY, BKIIOYAsl ICTETUKY HAyYHOI'O TBOPYECTBA, IPHUCYILErO
buznyeckol Hayke;

5) TPYAOBOTO BOCIIMTAHHUS:

UHTEpEC K pa3iuyHbiM cdepam mnpodeccuoHANbHON MAESTeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHUKOM, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHMIO W camMo0Opa3oBaHHIO B 001MacTu (M3HKH Ha
MPOTSHKEHUN BCEH KU3HU;

6) 9KOJIOTUYECKOTO BOCITUTAHUS:

c(OpMUPOBAHHOCTh JKOJIOTMUYECKOM KYIBTYphl, OCO3HaHME TJIOOATBLHOTO XapakTepa
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HKOJIOTUYECKHX MPOoOIIeM;

IUIAHUPOBaHUE U OCYIIECTBICHHUE JACHCTBHM B OKpYXarolllel cpelle Ha OCHOBE 3HaHUS
1eJIel yCTOMYMBOIO pa3BUTHSI YEIOBEUYECTBA;

paciipeHre OImbITa JIEATCIBHOCTH HKOJOTMYECKOM HAIpPaBIICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOTO MMO3HAHUSA:

c(OPMHUPOBAaHHOCTE  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (U3HUECKON HAyKH;

OCO3HAHHE LIEHHOCTH HAYYHOH JeATeNbHOCTH, TOTOBHOCTh B MPOLIECCe M3YUEHUS (PU3UKU
OCYILECTBIIATH IPOEKTHYIO U UCCIIEA0BATENbCKYIO AEATEIbHOCTD UHANBUYaIbHO U B IPYIIIIE.

116.8.2. B mpouecce NTOCTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTrpamMMmbl IO
¢usuKe U1 ypOBHS CpemHero oOmiero oOpa3oBaHHS Yy OOYYArOIIUXCSl COBEPIIEHCTBYETCS
AMOIMOHAIBHBIA UHTEJUIEKT, MPEIOoIararoImnii ChOpMUPOBAHHOCTH!

CaMOCO3HAHHUS, BKJIIOUAIOUIET0 CIIOCOOHOCTh MOHMMATh CBOE AMOILIMOHAIBHOE COCTOSHUE,
BUJICTH HAIIPABJICHUS PA3BUTHS COOCTBEHHON AMOIMOHAILHOM cephl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYINPOBaHNs, BKIIFOYAOIIECTO CAMOKOHTPOJIb, YMCHUC [IPUHUMATL OTBETCTBCHHOCTDH
3a CBOC IIOBC/ICHUC, CIIOCOOHOCTH aaanTUpPOBATHCA K SMOLIMOHAJIBHBIM U3MCHCHHUAM U IPOABJIATH
FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALM{, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHUIO ILEIM U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JIEUCTBOBATH, UCXOMs U3 CBOMX BO3MOXXHOCTEM;

OMIIaTHH, BKHIOanOHIGﬁ CIIOCOOHOCTh IIOHHMATh OMOIMOHAJIBHOC COCTOSAHUC OPYIUX,
YUYUTBIBATH €T0 IIPpHU OCYIICCTBIICHUU 06H_[eHI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U CONCPCIKUBAHUTIO,

ConMaJIbHbIX HAaBBIKOB, BKJIFOYArOIINX CIIOCOOHOCTh BBICTpanBaTb OTHOIICHHA C APYTHUMHU
JJIOAbMU, 3a6OTI/ITBC$I, IMPOABJIATE UHTCPEC U pa3pClIaTh KOH(I)JII/IKTLI.

116.8.3. MeranpenmeTHble pPE3yJIbTaTbl OCBOEHHS IPOTPAMMBI  CPEIHETO  0OIIEero
00pa30BaHMsl JOJKHBI OTPAXKaTh:

116.8.3.1. OBnageHrue yHUBEPCAIbHBIMH MO3HABATEIIbHBIMU JEHCTBUSIMH:
1) 6a3oBbIE JIOTHYECKUE JICHCTBHS:

CaMOCTOSITENILHO (OPMYIMPOBATh M aKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

OIPEACIIATE HCIIU ACATCIIBHOCTH, 3a4aBaTh MapaMETpPbl U KPUTCPUU UX JOCTUIKCHUSA,
BBISABJIATE 3aKOHOMECPHOCTU U MIPOTUBOPEUHA B paCCMAaTPUBACMBIX (bHSI/II-ICCKI/IX SIBJICHUSAX

pa3pabaThIBaTh IUIaH PelIeHus] IPOoOIEMBbI C YUETOM aHaIM3a UMEIOLIUXCA MaTepHaIbHbBIX U
HEMaTEPUAIIBHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBLI B ACATCIBHOCTb, OICHUBATH COOTBECTCTBUC PE3YJILTATOB LECIIAM,
OLICHUBATb PUCKU MOCJIeICTBUM ACATCIIbHOCTH,
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KOOPJMHHUPOBAaTh M BBINOJHATH paboOTy B YCIOBHSX pPEaJbHOrO, BUPTYAJIbHOTO H
KOMOMHUPOBaHHOT'O B3aMMOJCHCTBHUS;

pa3BHUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
2) 6a30BbIE UCCIIENOBATEIHCKUE JCHCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHSATUSMU U MeTomamMu (pu3mdeckoit
HayKU;

BJIaJACTh HaBbIKaMH y‘le6HO-I/ICCHeIIOBaT€JIBCKOI71 u HpOCKTHOfI JACATCIIBHOCTH B obmactu
(1)I/I3I/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIPHOMY ITOMCKY MCTOAOB PCHICHU A 3aaa4
(1)I/I3I/I‘-IGCKOI‘O COACPIKAHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHM,

OCYILIECTBIIATh DPA3JIMYHbIC BHUABI JIEATCIBHOCTH II0 IIOJYYEHHIO HOBOIO 3HAHUA, €r0
UHTEPIpPETAINY, NMPEOOPA30BAHNI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsX, B TOM
qucie IPU CO3JaHUM YUEOHBIX IPOEKTOB B 00JacTH (DU3UKU;

BBISABIIATh [IPUYUHHO-CIICJCTBEHHBIE CBS3M M AKTyaJIM3UPOBATh 3aJady, BBIJIBUIATh
TUIIOTE3Y €€ PELICHUs, HaXOAUTh apIyMEHTHI JJIs1 JOKAa3aTeIbCTBA CBOUX YTBEPKICHUI, 3a/1aBaTh
rapamMeTpsl U KpPUTEPUU PELLICHNUS;

AHAJIU3UPOBATDH IMOJIYYCHHBIC B XOAC PCHICHUSA 3adauu PE3YJIbTAThbl, KPUTHUYCCKU OLICHUBATDH
X JOCTOBCPHOCTD, IPOrHO3UPOBATHL UBMCHCHHEC B HOBBLIX YCIIOBHUAX,

CTaBUTh U (pOpMyNHUpOBaTh COOCTBEHHBIE 3a7]a4i B 00Pa30BaTEIbHOM 1€ATEIILHOCTH, B TOM
YHClie IPU U3YYEHUU (PU3HKY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETH IIEPEHOCUTH 3HAHHUA 10 (1)I/ISI/IK€ B ITPAKTUYCCKYIO 00s1acTh KHU3HEACATCIIBbHOCTH,
yMETh WHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIC UACHU, TPCAJIaraTb OpUrnHaJIbHBIC TOAXOAbl U PCHICHU A,

CTaBUTH MPOOIEMBI U 331341, AOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmarmeii:

BJIaJICTh HaBBIKAMM IOJNy4YeHHUs HH(OpMaNUU (PU3UYECKOTO CONEp’KaHHUsS U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENbHO OCYIIECTBISATh IOMCK, aHalHW3, CHUCTEeMaTU3alUI0 U
UHTEpIpeTannio HHPOPMALIMU Pa3IMYHBIX BUJOB U (OPM IPEACTABICHHUS;

OLIEHUBATh JI0CTOBEPHOCTHh UH(OPMaLINK;

UCIOJb30BaTh CPEACTBA HH(MOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3a1a4 C CO6J'IIO,ZICHI/IGM
TpeOOBaHUI SPrOHOMUKHU, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, peCcypcocOepekeH s, IPaBOBBIX U
ATHUYECKUX HOPM, HOPM MH(OPMAIIMOHHOMN 0€3011acHOCTH;

CO3JaBaTh TEKCTHl (PU3MYECKOTO COAEp)KaHUs B pa3iMyHBIX (opMaTax € Y4ETOM
Ha3HaueHUuss WHPOpMAIMM W [EJIEBOM  ayIuTOpWUH, BBHIOMpas ONTHMAIBbHYIO  (GopMy
MpEACTaBJICHUA U BU3YyaJIU3allH.
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116.8.3.2. OBnageHne yHuBepCcalbHBIMI KOMMYHUKATUBHBIMU JEHCTBUSAMMU:

1) obmienwue:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PM3UKU U BO BHEYPOUHOH JIEATEIBHOCTH;
pacro3HaBarh MPEANOCHUIKH KOHQIUKTHBIX CUTYAIlMi U CMSATYaTh KOH(INKTHI;

Pa3BCPHYTO M JIOTUYHO H3JIAraTb CBOKO TOYKY 3PCHHUA C HCIIOJIB30BAHUCM A3BIKOBBIX
CpCACTB;

2) coBMECTHasl I€ATENbHOCTB:!
IIOHUMATh U UCIIOJIb30BATh IPEUMYILECTBA KOMAHAHOM U MHIMBUAYAIbHONW PabOTHI;

BI)I6I/IpaTI) TEMATUKY W MCTOAbl COBMCECTHBIX I[CﬁCTBI/Iﬁ C YUCcTOM O6HII/IX HHTCPCCOB H
BO3MOKHOCTEH KaXXa0I0 4JICHa KOJJICKTHUBA,

IIPUHUMATh LEJIA COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATH W KOOPAMHHMPOBATH
JEUCTBUS IO €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH JEHCTBUM, PACIPENEIATh POIM C y4ETOM
MHEHHH y4aCTHUKOB, 00CYKAATh PE3yIbTaTbl COBMECTHOU PabOTHI;

OLICHUBATh KA4eCTBO CBOETO BKJIAJIA M KAKIOTO yYaCTHHUKA KOMAaHJbI B OOLIMH pe3yibrar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTb HOBBIE IMPOEKTHI, OLIEHMBATh MJIEU C IMO3UIMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYHICCTBIIATH IMO3UTHBHOC CTPATCITHYCCKOC IIOBCACHHUC B Pa3JIMYHBIX CUTYyalUAX,
MMPOABJIATH TBOPUYECTBO U Boo6pa>1<eHne, OBITh HWHUINAaTUBHBIM.

116.8.3.3. OBnageHue yHuBEpCAIbHBIMY PETYIATUBHBIMU IEHCTBUAMMU:
1) camoopranuzanus:

CaMOCTOSITENIFHO OCYILIECTBIIATh IMO3HABATENBHYIO JEATENIBHOCTh B 00NacTH (U3UKU U
aCTPOHOMUHU, BBISIBIIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a4a4H;

CaMOCTOATEJIbHO COCTAaBJIATh IUIAH DPEIIEHUS PACYETHBIX M KAuE€CTBEHHBIX 3a1ad, IUIAH
BBITIOJIHEHUSI TIPAKTUYECKOM pabOTBI C Y4YETOM MMEIOMUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANIOUYTECHU;

AaBaTb OLCHKY HOBBIM CUTYyallUsAM,
paclipsTh paMKU yqe6H0ro npeaMeTa Ha OCHOBC JIMIHBIX Hpe,HHOTITeHI/II‘;I;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBaTh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

CocoOCTBOBATh (POPMUPOBAHHIO U MPOSBICHUIO SPYAULIMU B 001acTH (PU3UKHU, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIBTYPHBIN YPOBEHB;

2) CAaMOKOHTPOJIb:
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AaBarb OLCHKY HOBBLIM CHUTYyallUsAIM, BHOCUTL KOPPCKTUBLI B JACATCIBHOCTL, OLICHUBATH
COOTBECTCTBHUEC PEIYILTATOB LCJIAM;

BJIaJICTh HaBbIKAMHU MIO3HABATEIHHOMN pe(IeKCHU KaK OCO3HAHUS COBEPILAEMBIX IEHCTBUIN U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBaHMI;

WCIIOJIb30BaTh MPUEMBI PE(PIECKCHU JIJIsl OLICHKH CUTYaIlUH, BBIOOpA BEPHOTO PEIICHHUS,
OLICHUBATh PUCKU ¥ CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHUYKCHUIO;
MIPUHUMATh MOTUBBI H apTYMEHTHI IPYTHX TIPH aHAIH3E Pe3yAbTaTOB JIEATEIHHOCTH;
3) npuHsATHE ce0s U APYTHUX:

MIPUHUMATE CeOs1, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPT'yMEHTBI IPYTHUX MPH aHAIHU3E PE3YJIbTATOB JACATEIBHOCTH,
MIPU3HABATh CBOE MPABO U MMPABO JPYTHX Ha ONIHOKY.

116.8.4. IlpeamerHble pe3ynbTaTbl OCBOCHHS mporpamMmbel 1o ¢usuke. B mpouecce
U3y4eHus Kypca Kypea pu3uku yriyosneHHoro ypoBHs B 10 kinacce 00yyaronuiicss Hayu4nuTCs:

NOHMMaTh poib (U3MKM B SKOHOMUYECKOM, TEXHOJIOIMYECKOH, 3SKOJIOrMYecKoi,
COLMANBHOM W OTHYECKOW cdepax ACATENbHOCTH 4YEIOBEKa, pOIb M MeCcTo (U3UKUA B
COBPEMEHHOM HAay4yHOW KapTMHE MHpa, 3HAYCHHE OIMUCATEIbHOM, CUCTEMAaTU3HPYIOLLEH,
OOBSICHUTENIPHOW W TNPOTHOCTHYECKOW (yHKIMIA  (QHU3MUECKOW TEOpHUH - MEXaHHKH,
MOJIEKYJISIPHOM (PU3MKM M TEpMOAMHAMHKH, poOib (U3HYecKoil Teopuu B (HOPMHPOBAHUU
MPEICTaBICHUN O PU3NUECKON KapTUHE MUPA;

pa3nuyarh YCJIOBUS NMPUMEHUMOCTH Mojeneill (u3Mueckux Tea M MPOLECcCOB (SABICHHMN):
WHEepLMaJbHas CHUCTeMa OTcyeTa, aOCONIOTHO TBEpAOE TelOo, MarepuajgbHas TOYKa,
PaBHOYCKOPDEHHOE JBIDKEHHE, CBOOOJHOE TMajeHue, abCcoNoTHO yrpyras aedopmarnus,
a0CONIOTHO yNpyroe M aOCONIOTHO HEYNpYroe CTOJIKHOBEHHS, MOJENW ra3a, XHUJIKOCTH U
TBEPJOro (KPUCTAIJIMUECKOro) Teia, WJACaNbHBIH Tra3, TOYEYHBIH 3apsl, OAHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

pasnuyaTh yCioBUs (TpaHUIlI, O0IACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHUMATh
BCceoOmMii xapaktep (GyHAaMEHTATbHBIX 3aKOHOB U OTPAHWYECHHOCTH HMCIOJIB30BAHMS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXaHWYECKHE IMPOLIECCHl U SBJIEHUS, UCIOIb3yd OCHOBHBIE
MOJIOKEHUSI M 3aKOHBl MEXaHUKU (OTHOCHUTENBHOCTh MEXaHHMYECKOrO MIBIIKEHHS, (HopMyIbl
KMHEMaTHUKHd PaBHOYCKOPEHHOTO JBIDKEHHUs, IpeoOpazoBaHusi [amunes nans CKOpoCcTH U
nepeMenieHus, 3akoHbl HbrOTOHA, MPUHLKI OTHOCHUTENBHOCTH [anmies, 3aKOH BCEMHUPHOIO
TATOTEHMSI, 3aKOHbI COXPAaHEHUS HMITYlIbCa U MEXaHWYECKOW SHEpruu, CBA3b PabOTHI CHIIBI C
U3MEHEHHEM MEXaHWYEeCKOW HHEpPIuu, YCIOBHsS pPABHOBECHS TBEPJAOrO Tena), MpU 3TOM
UCIIOJIBb30BaTh MAaTEMaTUYecKOe BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHHUMOCTHU
¢u3nUeckux 3aKOHOB: INpeoOpa3zoBaHui [amuies, BTOPOro M TpeTbero 3akoHoB HproToHa,
3aKOHOB COXPaHEHHUS UMITYJIbCa U MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAM3UPOBaTh U OOBSACHATH TEIUIOBBIE NPOIECCHI U SIBJICHHS, HCIONb3YSl OCHOBHBIC
HOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM M 3aKOHbl MOJIEKYJIAPHOM (U3MKH U
TEPMOIMHAMUKH (CBSI3b [JABIECHMSI HACAIBHOTO Ta3a CO CpPEOHEM KHHETUYECKOM BSHepruei
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TEIJIOBOTO IBUKEHUSI U KOHLIEHTpALUEN €ro MOJIEKYII, CBS3b TEMIIEPATypPhl BELIECTBA CO CPEIHEN
KMHETUYECKOM DHEPIHEH TEIUIOBOTO ABM)KCHHUS €0 YacTHI, CBA3b JABJICHUS UACAIBHOIO rasa C
KOHLICHTPALIME MOJIEKYJI U €r0 TeMIleparypoi, ypaBHeHue MenpeneeBa-Knanelipona, nepBbli
3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHMs OSHEPruM B TEIUIOBBIX IIpoLEeccax), MpU 3TOM
UCIIOJIB30BaTh MAaTreMaru4eCcKOe BBIPAKEHUE 3aKOHOB, YKa3blBaTb YCIOBHUS IIPUMEHUMOCTHU
ypaBHeHus1 MenneneeBa-Kianeitpona;

AQHATM3UPOBATH M OOBSICHATH DJICKTPHUSCKHE SIBICHUS, UCIIONIb3YsI OCHOBHBIE TIOJIOKCHHS U
3aKOHBI DJEKTPOJAMHAMUKHM (3aKOH COXpaHEHMs DJJIEKTPHUUECKOro 3apsiia, 3akoH KyroHa,
MOTEHIIUATBHOCTH JEKTPOCTATUUECKOTO MOJIs, MPUHIIUI CYNEPIIO3UIIUU IECKTPUUCCKUX TTOJIEH,
IIPU STOM YyKa3blBasl YCIOBUS MPUMEHUMOCTH 3akoHa KynmoHa, a Takke MPaKTUYEeCKH Ba)KHbIE
COOTHOIIEHUS: 3aKOHBI OMa JUIsi yd4acTKa LENHU U ISl 3aMKHYTOM 3JIEKTPUUYECKOH 1IeTH, 3aKOH
Jxoymns-Jlenna, mpaBuina Kupxroda, 3akonsr @apanes 15 2JISKTPOIIH3a);

OINMKCHIBAaTh (DU3UYECKUE MPOIECCHl M SIBJICHUS, HCIOJB3YysS BEIUYMHBL TEpeMelleHHe,
CKOpPOCTb, YCKOPEHHME, HMMIIYJIbC Te€la M CHUCTEMBl T€J, CHJIa, MOMEHT CHUJbl, JaBJICHUE,
NOTEHUUAbHAsI DHEPIus, KUHETUYECKas SHEprus, MEXaHW4yecKas »HHeprusi, padoTa CHJIbL,
LEHTPOCTPEMUTEIILHOE YCKOPEHHE, CHUJIA TSXKECTH, CHJIA YINPYTOCTH, CUJIa TPEHUS, MOIIHOCTD,
DHEPIusi B3aWMOJCHCTBUSL Telna ¢ 3emiieil BONM3M €€ TOBEPXHOCTH, SHEpPrHs yYIpyroi
nepopMaluy OpPYKUHBI, KOJIMYECTBO TEIUIOThI, a0CONIOTHAs Temieparypa Teia, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSS 3HEPIusl WJealbHOI0 OJHOATOMHOIO rasza, paboTa HJieaabHOro
ra3a, OTHOCHUTEJIbHAs BJIaKHOCTh BO31yXa, KO3()(ULIMEHT MONEe3HOro IeHCTBUS HICaIbHOTO
TEIJIOBOTO  JBUTATENSA; DJIEKTPUYECKOE TI0JI€, HAIPSHKEHHOCTb  JJIEKTPUYECKOro  I0JI,
HaNPsUKEHHOCTD IOJI1 TOYEUHOTO 3apsia WIM 3apsyKEHHOTO 1Iapa B BaKyyM€ U B IUIEKTPUKE,
NOTEHIUAJ MIEKTPOCTATUYECKOTO 01, Pa3HOCTh IMOTCHIMAIOB, MIEKTPOABIKYIIAs CHJIA, CHJA
TOKa, HAaNpsDKEHUE, MOIIHOCTb TOKA, OJJIEKTPUYECKas €MKOCThb IIJIOCKOIO KOHAECHCATopa,
CONPOTHBIICHUE YYaCTKa LENH C TIOCIECI0BATENbHBIM M IApAJUICIBHBIM  COCIUHEHUEM
PE3UCTOPOB, DHEPIUs IIEKTPUYECKOTO MOl KOHIEHCATOPa;

OOBSICHATH OCOOEHHOCTH MPOTEKaHUsl (U3UYECKUX SBICHUN: MEXaHWYECKOE JBHXKEHUE,
TEIIOBOE JIBM)KEHHE YacCTHIl BEIECTBa, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE JIBUXKEHUE,
mub¢y3us, HcnapeHue, KUINEHWE M KOHJEHCAllMs, IIJIaBI€HWE U KPUCTAJUIM3ALUs,
HaIPaBICHHOCTb TEIIONEPENauu, DJICKTPU3ALMs Tel, SKBUIIOTEHLHUAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOTO TPOBOJHUKA;

MPOBOJAMTH HCCIIEIOBAaHME 3aBUCUMOCTU OJHOM (DU3MYECKOW BEIMYMHBI OT JpYyrou ¢
UCIIOJIb30BAaHUEM NPSMBIX H3MEPEHHUU, MPH ATOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yNbTaThl MOTY4YEHHONW 3aBUCHUMOCTH (DU3MYECKHX BEJIMYMH B BHJE TI'paUKOB C Y4eTOM
a0COTIOTHBIX MOTPEIIHOCTEN U3MEepEeHUH, /1eNaTh BBIBO/ABI M0 PE3yJIbTaTaM HCCIeI0BaHMS;

MNpOBOAUTL KOCBCHHBIC U3MCPCHUA (I)I/I3I/I"IGCKI/IX BCJIMYMH, IIpU 3TOM BLI6I/IpaTB
OITHUMAaJIbHBIN MCTOA HU3SMEPCHHA, OLCHHWBATDH a0COTIOTHEIE M OTHOCUTEJIHbHEIE IMOrpCIIHOCTHU
MMPAMBIX U KOCBCHHBIX H3MCpCHHI>i;

IIPOBOJUTL OIIBITBHI IO MPOBEPKE HpeHHO)KeHHOﬁ THUIIOTE3bI: IIAHHUPOBATH J3KCIICPHUMCEHT,
CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIU3UPOBATH IMOJYUCHHBIC PC3YJIbTAThl U ACJIATh
BBIBO/] O CTAaTyCC HpeﬂHO)I(eHHOﬁ THUITOTE3BI,

cobmonarh mpaBuiIa O€30MacHOro Tpylda MpH MPOBEICHUM HCCIEJOBaHUH B paMKax
y4eOHOro  SKCIEpUMEHTa, TMpPaKTHUKyMa M  y4eOHO-HMCCIeOBaTeIbCKOM U MPOEKTHOM
JEeSITETLHOCTH C UCTIOIb30BaHUEM U3MEPUTENBHBIX YCTPONUCTB U J1a00paTopHOro 000PYIOBaHUS;

pemiarh pacueTHBIC 3a/1a49M C SIBHO 33J]aHHOM M HESIBHO 3aJIaHHON (DM3MYECKONW MOJICNIBbIO: Ha
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OCHOBaHMM aHalu3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (U3MUECKOM MoOIeNu, OTBevarolei
TpeOOBaHMAM 3aJa4yd, NPUMEHATh (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH W IOCTYNATHI
($u3nUEeCKUX TEOPUi TPU MCIIOJIL30BAHUN MaTEMAaTHYECKUX METOJOB PEIICHHS 3a/1a4, IIPOBOIUTH
pacyeThl Ha OCHOBAaHMM MMEIOLIMXCS JAHHBIX, aHAIN3UPOBATH PE3YIAbTATHl U KOPPEKTHPOBATH
METOJIbI PELICHUS C YYE€TOM IOITY4YEHHBIX PE3yIIbTaToOB;

pelarh KauyeCTBEHHbIE 3aJjaud, TpeOyrolue NPUMEHEHUs 3HAHUM M3 pasHbIX DPa3lesioB
Kypca (pU3HMKH, a TaKKe MHTErpallMd 3HAHUA U3 JAPYIHX INPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPaMBaTh JIOTMYECKYI0 LENOYKY PACCYKIECHUH C MCIIOJIB30BAHUEM H3YyYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH 1 (PU3NYECKUX SBICHUM;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUS JJsl OOBSCHEHUS OCHOBHBIX INPHHLUIIOB PabOTHI
U3MEPUTENILHBIX TPHOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MTPOIECCOB;

IPUBOJIUTH MPUMEPHI BKJIAZA POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B O0ObSICHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUpPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUM;

aHAJIM3UPOBATh M OIIEHUBATH MOCIEICTBUSL OBITOBOM M MPOU3BOACTBEHHOHN IEATEIBHOCTH
YeJIOBEKa, CBA3AHHON ¢ (DM3MYECKUMH TPOIECCaMU, C MO3UIMA IKOJIOTHYECKOW 0€30MacHOCTH,
MPEACTABICHUN O pPalMOHAJIBHOM IPUPOJONOIb30BAHUU, @ TAKKE PAa3yMHOM HCIIOIb30BaHUU
JOCTHKCHUH HAYKW U TEXHOJOTUHN JUTsl TalIbHEUIIEro Pa3BUTHSI YEJIOBEUECKOTO 00IEeCTBa;

MPUMEHSTh Pa3IUyHble crocoObl paboThl ¢ MHpopManuel (GU3NYECKOrO COAEPKAHUS C
UCTIOJIb30BAaHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUH, TP OSTOM HCIIOJI30BaTh
COBpEMEHHbIE HH(pOPMAIIMOHHBIE TEXHOJOTHH MJIsi IOUCKA, NepepaboTKU U TNpPEeAbSBICHUSI
y4eOHOH W HAyYHO-TIOMYJSIpHOW HWH(OpPMAIMH, CTPYKTYPUPOBAaHUS W  HHTEPIpPETAIHH
uHbOpMaAIMKU, TONYYEeHHOW W3 Ppa3NUYHBIX HCTOUYHUKOB, KPUTHUYECKH aHAJIMU3HPOBATh
MOJTy4yaeMyt0 MHQOPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAaHUM,
TaK U Ha OCHOBE aHaJlM3a UCTOYHUKA HHPOPMAIINH;

IIPOABJIATH OpraHnu3alluOHHBLIC n II03HaBaTCJIbHBIC YMCHHUA CaMOCTOSATCIBHOI'O
npuoOpeTeHus HOBBIX 3HAaHMH B Tpollecce BBINOJHEHWS TPOEKTHBIX U y4yeOHo-
HCCIIEZIOBATENIbCKUX PaloT;

pa6OTaTI> B I'pYIIIC C UCIIOJIHCHHUEM PAa3JIMYHBIX COHAJIBHBIX pOJ'ICfI, IJIaHUPOBATDH pa60Ty
Tpynmbl, paiuoOHAJIbHO paclnpeacidaTbh ACATCIbHOCTb B HECTAHAAPTHBIX CUTYyallUAX, OLICHHBATH
BKJIaZ KAXKAO0TO U3 YUACTHUKOB I'PYIIIIBI B PCHICHUC paCCManHBaeMOﬁ HpO6J’IeMH;

MpOSBIATH  MOTHBaMIlO K  Oyaymed  mpodeccHOHaJIbHOM — AEATEIbHOCTH 110
CHENHATBHOCTAM (PU3MKO-TEXHUUYECKOTO IPOQHIIS.

116.8.5. TlpemMeTHble pe3yabTaThl OCBOCHHSI TMporpaMMbl 1o ¢usuke. B mporecce
M3yUeHHs Kypca Kypca GU3uKu yriayoneHHoro ypoBHs B 11 kimacce oOydaronuiicss HayquTcs:

MMOHUMATh POJIb (M3UKHA B SKOHOMHYECKOW, TEXHOJIOTHYECKOM, COMATBHON M ATUYECKOU
cepax nesTeNbHOCTH YeJI0BEKa, POJb U MECTO (DM3HKHU B COBPEMEHHOW HAyYHOU KapTHHE MHPA,
pOJIb  aCTPOHOMHHM B TIPAKTUYECKOW JIESITEIIBHOCTH 4YEJOBeKAa W JaJbHEWUIIEM HaydHO-
TEXHUYECKOM DPa3BUTHH, 3HAUECHUE OIMHUCATENHLHOW, CUCTEMATHU3HPYIOIIEH, OOBSICHUTETHHOW W
MPOTHOCTHYECKON (PYHKIMI (PU3NUECKON TEOPUHU - AIEKTPOAUHAMUKH, CICIUATLHON TEOpUHU
OTHOCHUTEIILHOCTH, KBaHTOBOW (M3MKH, poib (¢u3ndeckod Teopud B (HOPMUPOBAHUU
MIPEICTABICHUH O (PU3NUECKON KapTHHE MUPa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUN O IPUPOJIE;

pasnauyaTh YCIOBUS NMPUMEHUMOCTH Mojenei (pU3nYecKux Tea U MPOLEcCOB (SBICHUN):
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OJTHOPOJTHOE DJIEKTPHUUECKOE W OIHOPOIHOE MATHUTHOE IIOJIsA, TapMOHUYECKHE KONeOaHMUS,
MaT€MAaTUYEeCKU MAasTHUK, WJACAJIbHbIA NPYKXUHHBIA MAasTHUK, TapMOHUYECKUE BOJIHBI,
UJCAbHBIN KONeOATeNbHBI KOHTYp, TOHKas IMH3a, MOJEJCH aroma, arOMHOTO sapa |
KBaHTOBOM MOJIC/IN CBETA,

pa3nuyath yCioBUs (TpaHUIIBI, 00JACTH) MPUMEHUMOCTH (U3HUECKUX 3aKOHOB, TOHUMATh
BceoOuil xapakrep (QyHIaMEHTAIbHBIX 3aKOHOB U OIPAaHUYEHHOCThH HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBSCHATH JJIEKTPOMATHUTHBIE IPOLIECCHl W SIBJICHUS, HCIOJb3YS
OCHOBHBIC IIOJIOKEHHSI U 3aKOHBI IEKTPOAVMHAMHUKHA U CIELUAIBHON TEOPUH OTHOCHUTEIBHOCTHU
(3aKOH COXpaHEHHUs JJeKTpUYECKoro 3apsaa, cuina Awmmnepa, cuna JlopeHma, 3akoH
AIIEKTPOMArHUTHOM WHAYyKIMH, mpaBwio Jlenma, cBsizp IJC caMOMHAYKIIMU B 3JIEMEHTE
JNEKTPUYECKOW LEMU CO CKOPOCThEO M3MEHEHHMs CHJIbl TOKA, IMOCTYJAThl CIIEHUAIBHON TEOPUU
OTHOCHUTEJIBHOCTU DHHIITENHA);

aHAJIM3MPOBaTh M OOBSCHATH KBAaHTOBBIC NPOLECCHl U SIBJICHUS, UCIIONB3YS IMOJIOKCHHS
KBaHTOBOW ¢u3uku (ypaBHeHHe DWHIITEHHa 171 (orodddekra, mepBblii U BTOPO MOCTYIATHI
bopa, mnpuHIMI COOTHOIIEHHWS HeoNpeaelaeHHocTel [eii3enOepra, 3akOHBI COXpaHEHUS
3apsI0BOTO M MAacCOBOTO YHCEN M DHEPTUU B SJEPHBIX PEAKIHIX, 3aKOH PaJUOaKTHBHOTO
pacnaja);

OIIMChIBATh (1)I/ISI/I‘ICCKI/IC IMpoUeCChbl U ABJICHHA, HCIIOJIb3Yysd BCIIMYMWHBI: HAIIPSXKCHHOCTDH
QJICKTPHUYCCKOI'O II0JIs1, IOTCHIHAT J3JICKTPOCTATHUYCCKOIO IIOJIA, Pa3HOCTb IIOTCHIHMAJIOB,
QJICKTPOABMIKYIIAsA CuJia, WHAYKOHUSA MArHuTHOrO I10Jid, MarHUTHBIN IIOTOK, CHuJa AMHepa,
HHAYKTUBHOCTL, DOJICKTPOABUIKYIAd CHJIa CAMOUWHAYKIHH, OSHCPruss MArdHuTHOI'O II0JIA
MMPOBOJHHKA C TOKOM, peJ'ISITI/IBI/ICTCKI/Iﬁ HMITYJIBC, ITOJIHAad SHEPIrusd, SOHCPIrusad IMOKOSA CBO60)IH01>1
YaCTHULbI, SHEPTHUA U UMITYIIBC (I)OTOHa, MacCCOBOC YHCJIO U 3apsAd AApa, SOHEPTHUA CBA3U A1pa,

OOBSICHATH OCOOEHHOCTH MpPOTEKaHUS (PU3MYECKUX  SBJICHUI: 3JIEeKTpOMarHUTHast
UHAYKIMS, CAMOMHIYKIIMS, pe30HaHC, UHTep(hepeHus BOIH, AU(paKkius, AUCHepCHusi, IOJIHOe
BHYTpEHHEE OTpaxkeHue, GporodekTpruueckuit apdext (poroaddexr), anvda- u dera-pacnasi
a1ep, ramMma-usiaydyeHue sjuep, (U3ndYeckue NPUHIUMBI CIEKTPAJbHOIO aHajau3a U PaboThI
nasepa;

ONPENEATh HANPABIECHUE WHAYKIMHA MAarHUTHOTO IIOJIA TPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH I/I306pa)KCHI/IC, C031aBacMOC IJIOCKUM 3CPKAJIOM, TOHKOH HHHSOﬁ, " paCCUUTLIBATDb
€T0 XapaKTCPUCTHUKHU,

MPUMEHATh OCHOBONOJIAralOUIUe AaCTPOHOMHYECKHUE TMOHATHS, TEOPUM U 3aKOHBI A
aHaJIn3a " O6’B$ICHGHI/I$I (1)I/ISI/IT-IGCKI/IX mponecCoB, IMPOUCXOAAININX B 3BE3daX, B 3BE3HBIX
CHUCTEMaxX, B MEXrallaKTUYeCKOW Ccpefe; MBIKEHHS HEOECHBIX Tell, OSBONIOIUH 3BE3] U
Bcenennoi;

MPOBOAMTH HCCIEIOBAHUE 3aBUCHUMOCTEH (M3NYECKHX BEIMYMH C HCHOJIH30BAHUEM
OpsIMBIX HU3MEpPEHUH, IpPU DSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH pE3YJbTaTh
MOJY4YEHHOW 3aBHCUMOCTH (M3WYECKHX BEJIMYMH B BUJE T'PaUKOB C y4ETOM aOCOIIOTHBIX
MOTPENIHOCTEN U3MEPEHUH, AeJIaTh BBIBOJIBI 10 PE3YAbTaTaM MCCIIEIOBAHUS;

NPOBOAWTH KOCBEHHBIE U3MEpEHUs (U3UUECKUX BEIUYMH, IPH 3TOM BBIOUpATH
ONTUMAJIbHBIA METOJl M3MEpPEHUs, OLCHMBAaTh AOCOIIOTHBIE M OTHOCHUTENbHBIE IMOTPELIIHOCTH
IIPSAMBIX U KOCBEHHBIX U3MEPECHU;
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MIPOBOJUTH OIBITHl MO MPOBEPKE MPEJIOKEHHON THUMOTE3bl: MJIAHUPOBATH SKCIEPUMEHT,
coOuparh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJU3UPOBAThH MOJYYECHHbIE Pe3ylbTaTbl U JeaTh
BBIBOJI O CTAaTyce MPEeIJIOKEHHON TUIIOTE3b;

OITMCBIBATHh MCTOAbI ITIOTYUYCHHUS HAYYHBIX aCTPOHOMHNYCCKUX 3HaHHfI;

cobmonarh mpaBuwiIa 0O€30MacHOro Tpylda MpH NPOBEACHUM HCCIEJOBAaHUN B paMKax
y4eOHOro  SKCIIEPUMEHTa, MpPaKTUKyMa M  y4eOHO-HCCIeOBATeIbCKOM U MPOEKTHOU
JESITEIbHOCTH C UCTIOIb30BaHUEM U3MEPUTENFHBIX YCTPONUCTB U J1a00paTopHOTO 000PYIOBaHUS;

penIaTh pacyeTHbIE 3aJa4i C SBHO 33JJaHHON M HESIBHO 3aJJaHHOW (PM3MUECKOM MOZEIBIO: Ha
OCHOBaHMM aHaJM3a YCJIOBUS BHIOMpaTh (DU3MYECKHE MOJAETH, OTBEYaroIue TpeOOBaHUSM
3a/1a4u, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAThl (PU3MYECKUX TEOPHU IpH
UCTIOJIb30BAaHUM MAaTeMaTHYeCKHX METOJOB pPEIICHUs 3a/ad, POBOIUTH pacyeThl HA OCHOBaHHUU
UMEIOLINXCS IaHHBIX, aHAJTM3UPOBATh PE3YNIbTaThl © KOPPEKTUPOBATh METO/IBI PEIICHHS C YIE€TOM
MOJYYEHHBIX PE3yNbTaTOB;

pelarh KauyecTBEHHbIE 3aJjauM, TpeOyrollue NMPUMEHEHUs 3HAHUM M3 pa3HbIX DPa3lesioB
Kypca (pU3HMKH, a TaKKe MHTErpallid 3HAHUH W3 APYrHUX HPEAMETOB €CTECTBEHHO-HAYYHOTO
LIMKJIA: BBICTPaMBaTh JIOTMYECKYI0 LENOYKY PAaCCYKIECHUH C MCIIOJIB30BAHUEM H3yYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NYECKUX SIBIICHUH;

HCIIOJIb30BATh TCOPCTUUCCKHUC 3HAHHA JIA OOBSICHEHHNSI OCHOBHBIX IIPUHIUIIOB pa6OTBI
HN3MCPUTCIIbHBIX HpI/I60pOB, TEXHUYCCKUX YCTpOﬁCTB N TCXHOJIOTMYCCKHUX NPOUCCCOB;

IIPUBOJIUTH MPUMEPHI BKJIAZA POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OObSICHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUpPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaAJIM3UPOBATh M OIIEHUBAThH IMOCIEICTBUSI OBITOBOM U MPOU3BOJACTBEHHON NEATEIHHOCTH
YEJIOBEKa, CBA3AHHON ¢ (PU3NYECKUMU MPOIECCaMU, C TTO3UIUN IKOJIOTHYECKOM O€30MacHOCTH,
MPEACTABICHUN O pPalMOHAJIBLHOM IMPUPOAONOIb30BAHUU, @ TAKXKE PAa3yMHOM HCIIOIb30BaHUU
JTOCTHKEHUH HAYKW U TEXHOJOTUH ISl TaTbHENIIIETO pa3BUTHSI YETIOBEUECKOTO 00IEeCTBa;

NPUMEHATh Pa3IUYHbIe CIIOCOOBI paboThl ¢ MH(pOpPMaLUe (U3NYECKOTO CONIEpkKaHUS C
UCIIOJIb30BaHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOTUH, TMPH STOM HCIOJIb30BATh
COBpPEMEHHbIe HH(OPMAIIMOHHbIE TEXHOJOTUU JJIs IOUCKA, MEepepabOTKU U MpeabsBICHUS
yueOHOM U HAay4YHO-NOMYISpHOW HMHGPOpMAlMM, CTPYKTYPUpPOBaHHMS W HHTEpPIpPETaLUU
UHpOpPMAIMK, TMOJYyYEeHHOH M3 pa3iMyHbIX WCTOYHUKOB, KPUTHYECKH AaHAJIU3UPOBATh
MOJTy4yaeMyto HH(QOPMALIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAaHUM,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOUYHUKA MH(OpMALINH;

IIPOABJIATH OpraHnM3alluOHHBLIC n II03HABaTCJIbHBIC YMCHHUA CaMOCTOSATECIBHOI'O
npuoOpeTeHus HOBBIX 3HAaHMH B Tpoliecce  BBINOJHEHHMS MPOEKTHBIX U y4eOHO-
HCCIIEZIOBATENIbCKUX PaldoT;

pa6OTaTL B I'pYIIIC ¢ UCIIOJIHCHHUEM PA3JIMYHBIX COIHAJIBHBIX pOJICI;’I, ITaHUPOBAaTh pa60Ty
TpyIIbl, paiuoOHAJIbHO paclnpeaciadaTb ACATCIBHOCTb B HECTAHAAPTHBIX CUTYyallUAX, OLICHHUBATH
BKJIaZ KAXKAO0TO U3 YIACTHUKOB I'PYIIIIBI B PCHICHUC paCCManI/IBaeMOfl Hp06J'ICMBI;

MpOSBIATH  MOTHBaLMIO K  Oyaymed  mpodeccHOHaJIbHOM — AEATEIbHOCTH IO
CHENHATBHOCTIM (PU3MKO-TEXHUYECKOTO POQHIIS.

116.9. lns mpoBeaeHUs €IMHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o ¢usuke (ganee - EI'D mo
¢u3uKe) HUcmoab3yeTcsl mMepeueHb (KOAU(pHUKaTop) MpOBEpsieMbIX TPeOOBaHUN K pe3ylbTaram
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OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEIHETO 00IIero 00pa3oBaHus U 3JIEMEHTOB
coziep KaHusl.

Tabmuna 14.4

[Tposepsiembie Ha EI'D 1o ¢usuke TpedoBaHus
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbI
CpemHero o01Iero oopa3oBaHus

Kon [IpoBepsieMmbie TPeOOBAHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHS
MPOBEPSIEMOr0 | OCHOBHOMW 00pa30BaTeIbHON MPOrPaMMBbI CPEIHET0 00IIEro 00pa3oBaHHsI
TpeOoBaHUS

1 CpopMupoBaHHOCT, ~YMEHUW  pacro3HaBarh (DU3UYECKUE  SIBICHUSA
(mporiecchl) ¥ OOBACHATH X HA OCHOBE U3yYEHHBIX 3aKOHOB

2 Bnanenne  ocHoBomonararomiuMu  (U3MYECKMMU  HOHATUSAMH U
BEJIMYMHAMU, XapaKTEPU3YIOIIUMHU (PU3NUECKHUE NTPOLIECCHI

3 ChopMHupOBaHHOCT, ~ YMEHHH  NPUMEHATH  3aKOHBI  KJIACCHUYECKOU
MEXaHUKH, MOJIEKYISIPHON (PU3UKU U TEPMOAMHAMUKH, IEKTPOAUHAMUKH,
KBaHTOBOM (M3MKW Ui aHaMM3a W OOBSCHEHHS SIBICHHH MHKPOMHUPA,
MakpoMUpa H Merammpa, pasiudaTb YCJIOBUA (TpaHHIIBl, O0JIacTH)
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
(dbyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh HCIOIb30BAHUS YaCTHBIX
3aKOHOB; aHAJIM3MPOBATh (PU3MUECKHE MPOIECCHl, MUCIOJIb3ysd OCHOBHBIE
IIOJIOKEHM S, 3AKOHBI U 3aKOHOMEPHOCTH

4 CdopMupOBaHHOCTH YMEHHS pa3iuyarh yYCIOBHUS MPUMEHUMOCTH MOJIEIIeH
(bU3MYECKUX Tell U MPOIECCOB (SBICHMIA)

5 ChopMUpOBaHHOCTh YMEHHSI pelllaTh pacyeTHbIE 33aJja4M C SIBHO 3aJaHHOMN
U HEeSBHO 33aJaHHOM (U3NYECKOW MOJIENbI0: HAa OCHOBAaHUHM aHaln3a
yCIOBUS BbIOMpaTh (U3HYECKHE MOJENH, OTBEYalole TpeOOBaHUAM
3aaa4u, IMPUMCHATH q)OpMYJ'II)I, 3aKOHbI, 3aKOHOMECPHOCTH MW ITOCTYJIAThbI
¢u3n4yeckux TEOopUil MpH UCIOJIB30BAaHUM MATEMAaTHUYECKUX METO/I0B
pemicHud 3a4a4, IpOBOAXUTE paCdCThl HA OCHOBAHHUU MMCIOIUXCS JTaHHBIX,
aHAJIM3UPOBATh PE3YIbTATHl U KOPPEKTUPOBATH METOABI PEILIEHUS C YYETOM
IMOJIYYCHHBIX PE3YIbTAaTOB

6 Pemare kaduecTBeHHbIE 3a7ayd, TpeOyrolIMe NPUMEHEHUS 3HAaHUN U3
Pa3HBIX pa3/eNoB IIKOJIBHOTO Kypca (PM3MKH, @ TAaKXKe MHTETpalluy 3HAaHUH
U3 JIpyruX MPEeIMETOB €CTECTBEHHOHAYyYHOTO IIMKJA: BBICTPAMBATh
JIOTUYECKYIO IEMOYKY PaCCyKICHUN C OIOpPOM Ha H3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U PU3NYECKUE SBICHUS

7 Biianenne 0CHOBHBIMM METOAAMM HAYYHOTO MO3HAHUS, UCIOJIb3YEMBIMU B
¢u3uKe: MPOBOOUTH NpPsSMbIE M KOCBEHHBIE H3MEpEeHHs (PU3NYECKUX
BEJIMYMH, BBIOMpas ONTUMAIbHBIA CHOCOO H3MEpEeHUs U HCHOIb3Ys
U3BECTHBIE METOABl OLEHKU IIOIPEIIHOCTEd W3MEPEHUN, IIPOBOAUTH
UCCIIEIOBAHUE 3aBUCUMOCTEH (DPU3MUECKUX BEIMYUH C HCIOJIb30BaHHEM
OPSIMBIX HM3MEpPEHHH, OOBSACHATH MOJTYYEHHBIC PpE3YIbTaThl, HCIIONIB3YS
¢u3nyeckre TEOpPHUH, 3aKOHBI U MOHATHUA, M J€JaTh BBIBOABI, COOMIONATH
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npaBuiia 0€30MacHOro0 Tpyda MPH MPOBEACHHH HCCICIOBAHHI B pamKax
y4e0HOTrO JKCIEPUMEHTa M Y4eOHO-HCCIICIOBATEIbCKOW JESTEIBHOCTH C
UCIIOJIb30BaHHEM IIU(DPOBBIX U3MEPUTEIBHBIX YCTPOHCTB U JIAOOPATOPHOTO
obopynoBaHus

ChopMUpOBaHHOCTh YMEHHH aHAIM3MPOBATh M OLIEHUBATH IOCIEICTBUS
OBITOBOM M TNPOU3BOACTBEHHOH [EATEIBHOCTU YEIOBEKa, CBA3aHHOW C
(U3MYECKUMH TPOIECCAaMU, C TIO3WIMA ASKOJIOTHYECKOW OE30MacHOCTH;
IPEICTAaBICHUA O PpAalUOHAIBHOM IIPHUPOJOIOJIB30BaHUHU, a TaKKe
pPa3yMHOM HCIOJb30BAHUM JOCTMIKCHUN HAyKM M TEXHOJNOTHM U
JabHEHIIero pa3BUTHs 4€JI0BEYECKOro o0IiecTna

OBnaneHue pa3iuuHbIMH  criocobamu  paboTel ¢ uH(pOpManuen
¢u3n4eckoro  comepkaHUs € HCIOJIb30BAHMEM  COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHHUIM KPUTHUUECKOTO aHAN3a
Y OLIEHKH JIOCTOBEPHOCTH TOIy4aeMON HHPOPMAIIH

10

CdopmMupoBaHHOCTH YMEHUI MPUMEHSTh OCHOBOIIOJIAraroIIue
aCTp0HOMI/I‘ICCKI/Ie IIOHATHA, TGOpI/II/I M1 3aKOHBI )11 aHAJIN3a U O6T)$ICHCHI/I$I
(U3UYECKUX MPOIECCOB, MPOUCXOMAIIMX Ha 3Be3/1aX, B 3BE3IHBIX
CUCTEMAX, B MC)KFaJIaKTI/I‘{eCKOfI cpe)le; ABUXCHUA H€6€CHI)IX TECII,
SBOJIIONNH 3Be3]1 1 BecenenHoi

Tabmuna 14.5

Ilepeuens 311eMeHTOB copepkaHus, mposepseMblx Ha EI'D no ¢pusnke

Kon
paznena/
TEMBI

OJICMCHTA

Kon IIpoBepsiemMblii 21IEMEHT COAEPIKAHUS

MEXAHUKA

1.1

KNMHEMATUKA

1.1.1 Mexannueckoe
CucremMa orcuera

NIIBIDKCHUE.

OTHOCHTEILHOCTE MEXaHHYECKOIO JABMKCHUS.

1.1.2  |MarepuanbHas TOUKa.
Ee paguyc-BekTop:

(1) = (x(0). y(1).2(1)), i/ ar

TPaCKTOpHsI, -
NECPEMECIICHUE: 9

(8]
!

TPacKTOpHs

A?:F(tz)_F(tl):;_ﬁ:
= (Ax, Ay, Az) ’

IIyTh.
CloxeHue nepeMenieHum:
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Ar, = Ar, + Ary

1.1.3 CxopocTh MarepuagbHON TOUKHU:
— A}_’: = ( )
V=—— =r =\U_,LU_ ,U
t x?7y?7z
At At—0
L, = E = X;, ananornyno Uy =Y, U, =72,
At—0
Crnoxenne ckopocreit: Uy = U, T U,
Berunciienue nepeMenieHys U MyTH MaTepUabHOM TOYKHU MPHU MPSMOIMHEHHOM
JIBVOKEHUH BIOJb OCH X [0 IpauKy 3aBUCUMOCTH Uy (t)
1.1.4 _AD N
Ycekopenne MarepuanbHoi Touku: 4 = =0, = (ax’ ay.4, ) :
At At—0
Av ' ! :
— X — — —
a, = At = (Ux),, a"ajoruyHo 4, = (Uy )l, a, = (l)Z )t.
At—0
1.1.5 PaBHOMEpHOE IPSIMOJIMHENHOE ABUKEHUE:!
x(t) = x,+vU,,t
v, (1) =v,, =const
1.1.6  |PaBHOYCKOpEHHOE NPSMOJIMHENHOE JIBUKECHHE:
2
B at
x(1) =X, + 0,1 +
v, (t)=0,, +ar
a, = const
2 2 _
vy, Uy, =2a, (xz _xl)
L T,
[Ipu ABM>KEHUM B OJHOM HANpPABJICHUH MYTh S = —2 1
1.1.7  |CBobonHoe maneHue. YCKOpeHUue CBOOOTHOTO y 5

D
najeHus. JIBUsKeHHE Tesa, OPOIIEHHOTO IOJ lg ’
yriom & k ropusonty:
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x(1) =%, + 0yt = X, + U, cO8 Q-1
2 2

. !
=y, U, smwt—%

t

g,

y(t) =Y +ont+

v, (t)=v,, =y, cosa

X

v, (t)=0,, + 8,1 =v,sina—gt

g, =0
g, =—& =const

1.1.8 Kpusonuneiinoe nBuxeHue. /[BUkeHre MaTepUAIBHOW TOYKH 110 OKPYKHOCTH.
Vi0Bas U JIMHElHHAs ckopocTh Touku: U = OR | TIpu paBHOMEPHOM IBMKEHHH
2n
TOYKH 110 OKpy)kHOCTH O = —— = 2nv
T
2
2
LlenTpocTpeMUTENBHOE  YCKOpEHHE  TOYKHM: Ay =— =0 R. Tomnoe
YCKOPEHHE MaTepUaIbHON TOUYKH
1.1.9 Teepnoe teno. IlocTynarensHoe U BpalaresbHOE ABM)KEHUE TBEPIOTO TENa
1.2 JMUHAMUKA
1.2.1 HNuepunaneubie cucremsl orcuera. Ilepsbii 3axkoH  Herorona. IlpuHiun
oTHOcHTeNnbHOCTH ["anunes
1.2.2 m
Macca tena. [TnotHocTh BemiecTBa: P = v
123 F —F +F+
Cuna. Ilpunnun cyneprno3sunuu Cuit: L paponeiicrs — 41 2 Teee
1.2.4 Bropoii 3akon Herorona: s MmarepuanbsHoi Touku B 1ICO
F=mad; Ap = FAt npu F = const
1.2.5 Tperuii 3akoH HbproTOHa M1 MarepUalbHBIX __""_.—.—""_
touex: Fy, =-F,, 12 F,,
1.2.6 3aKOH BCEMHUPHOTO TATOTEHUS: CUJIbI MPUTSIKEHUS MEXYy TOYECYHBIMH MaccaMu

Cuna tsoxectu. LleHTp TsbKecTH Tena. 3aBUCHUMOCTh CHIIBI TSKECTH OT BBICOTHI h
HaJl TOBEPXHOCTHIO TUIAHETHI painycoM Ry:
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GMm

2
(R, +h)
1.2.7 Cuna ynpyroctu. 3akon ['yka: Fy = -kx
1.2.8 Cuia tpenusi. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS: F ™ HN
Cuna TpeHus noKosi: F P SHN
Koaddunment tpenus
1.2.9 F,
aBnenue: P =~
s S
1.3 CTATHUKA
1.3.1 MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAILICHUS:
|M| =FHl , rme 1 - mmedo cuisl F
OTHOCHUTEIIHO OCH, MPOXOJSIICH Yepe3 TOUKY
O nepreHANKYISIPHO PUCYHKY F
1.3.2 |Lenrp w™acc Tena. lleHTp Macc cHUCTeMBI  MaTepHAIBHBIX  TOYEK:
. mr, +m,r, +... (ﬁ t)
r.= =Ccons
M. m+m, .. B onHopoaHoM mosne TskecTH \ 8 HEHTP
Macc TeJla COBIMAAET C €ro IEHTPOM TSKECTH
VYcnous paBHoBecus TBepaoro tena B UCO: | = =
P P F+F,+..=0
1.34 3axoH [lackans
1.3.5 o . = + h
JlaBnenwue B KuIKoCTH, mokosmeiica B UCO: P = Py TP
1.3.6 L D
3akoH Apxumena: F Apx _Psmem ,
ecn Teno U KAIKOCTh MOKoATCSA B MCO, TO Fapx = pEVaurrecn
VYcnoBue maBaHus Tel
1.4 3AKOHBI COXPAHEHUM I B MEXAHUKE
14.1 Nmmynbeec MarepraibHON TOYKH: p=mo
1.4.2

Umnynbe cucrembl ten: P = Py + Py +--
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1.4.3

3aKoH U3MEHEHHUS U COXpaHCHUA UMITYJIbCaA:

—

B UCO AP =A(P,+ Py +...) = Fon M+ Fy o A+

3

—

B UCO Aﬁ:A(ﬁl-i_ﬁz-i_):O,eCHHF + F +=O

1BHEIIH 2BHEIIH

PeakTuBHOE NBUKEHUE

1.44 |Pabota cuiibl Ha MaJIOM MEPEMEUICHUN: F_;
AZ‘F‘-|A7|-COS a=F -Ax
-
Ar X
1.45 |MomHOCTb CUIIBIL: -
ecin 3a Bpems A paboTa CHITBI H3MEHSETCS o F
Ha AA | TO MOIITHOCTB CHIIBI
AA v
P=— =F-v-cosa
At At—0
1.4.6 mo* pz
KuneTnueckas Heprus MaTepuanbaoii touku: £, =—— ="
2 2m
3aKOH WM3MEHEHMs KHMHETHYECKOW SHEeprMH CUCTEMBbl MaTepHalbHBIX TOYEK: B
nco AE . =A +A,+..
1.4.7  |lloreHuuanbHas SHEPTUS:
I IOTCHIUAJIBHBIX CHJT A12 =E ImoTenn E 2norent _AEHOTCHH .
[TorennmanpHast HEPTHsI MAaTEPUAIBHOW TOYKH B OTHOPOIHOM IIOJIE TSDKECTH:
EHOTeHu = mgh
[TorennuanbHast SHEPTHs yIpyro 1e(hOpMHUPOBAHHOTO TeNa:
kx’
MOTEHI], = 2
1.4.8 3aKOH U3MEHEHUS U COXPAHEHUSI MEXAHNYECKON YHEPTUH:

EMGX = EKI/IH + EHOTGHI_I)

suco AE ., =A

BCEX HEMOTEHII. CHJI »

B 1ICO A]Emex =0 , €CIH Apcex nenoren, cun = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 11 BOJIHBI
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1.5.1 lapmonmveckue KoneOaHUs MarepuaibHOW ToukM. AmruuTyna # o (dasa
kosiebanuii. Kunemarnueckoe onucaHue:
x(1)=Asin(ot+¢,)
v, (1)=x,,
' 2 2
a, (l‘) :(Ux), =— x(t) =da, +0x= 0 , TOHe X - CMELEHWE U3
II0JIOKEHUS] PABHOBECHS.
JluHaMu4eCcKoe ONMCaHKeE:
2
may = -kx, rae K = m®~ . D1o 3Hauur, uro Fy = -kx.
DHepreTu4ecKoe OMMcaHue (3aKOH COXPaHEHUs] MEXaHUYECKOM HEPIun):
2
mo®  kx* mvl, kA’
+ = = =const
2 2 2 2
CBsi3p aMIUIUTYABI KOJIEOAHUN CMELIEHHs] MaTepUAIbHON TOUKH C aMIUIUTYyJaMHU
KoJIe0aHM ee CKOPOCTU U YCKOPEHHUSI:
_ _ 32
Umax —(DA’ Apax = O A
1.5.2 ot 1
[Tepuon u yactora KoseOaHUI: I'=—-=-
Q)] A%
Ilepuon Manmplx  CBOOOAHBIX  KoJeOaHM  MareMaTHMYecKOro  MasTHUKA:
[
T=2n [—
g
Tepuo cBOGOIHBIX KoIeGaH il NPYKUHHOTO MasTHUKA: | = 27T, [—
1.5.3 Brinyxnennslie konebanus. Pezonanc. PesonaHncHas kpuBast
1.5.4 |Ilonmepeunsle M TpPOROJIbHBIE BOJHBL. CKOPOCTH DPACIPOCTPAHEHUS U JUIMHA
L
o A =UT =—,
A%
WnTepdepentus u audpaxius BOIH
1.5.5 |3Byk. CkopocTb 3ByKa
2 MOJIEKVIJIAAPHA S ®U3UKA. TEPMO/MHAMUKA
2.1 MOJIEKVIJIAAPHA S ©U3UKA
2.1.1 Mopgenn  crpoeHus  rasoB, JKMAKOCTEH W TBepablx  Ten.  IlycTs

TEepMOJIMHAMUYECKasi CUCTeMa (Te0) COCTOUT U3 N OIMHAKOBBIX MOJeKyn. Toraa
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N m
vV=——=—

KOJIMUECTBO BEIIECTRA N
A U

rae Ny - umcino ABoragpo, m - macca cucreMsl (tenma), M - monspras macca
BElIECTBa

>

2.1.2 TeroBoe IBUKEHHE aTOMOB U MOJIEKYJI BEIIIECTBA
2.1.3  |BzaumoneiicTBUE YacTUIl BEILIECTBA
2.14 | duddy3us. BpoyHOBCKOE NBMKEHHE
2.1.5 |Mognens uneansHoro raza B MKT
2.1.6 CBsi3p MEXy JaBICHUEM M CpeHEH KMHETHYECKOH 3Heprueil mocTynarejabHOro
TEIJIOBOT'O JIBUKEHUSI MOJIEKYIT HealibHOrO raza (ocHoBHOe ypaBHeHne MKT):
_ 2
1 = 2 (mp*) 2 —
p=—_—mpnpov =—n: ) = gn * & ocr » TIIE M - Macca OJTHON MOJICKYITBI,
N
n= 7 - KOHIICHTPAITUST MOJICKYIT
2.1.7 | AbcomoTHas temmneparypa: T =t°+273 K
2.1.8 CBsi3p TeMIepaTyphl raza co CpeHell KHHETUYECKON IHeprhei MoCTynaTeIbHOro
TEIUIOBOTO JIBUKECHMSI €10 MOJIEKYIL:
2
— (mp*) 3
Eroer = =—kT
2 2
2.1.9 | VYpaBuenue p = nkT
2.1.10 |Monens uaeanbHOro raza B TEPMOJUHAMUKE:

VYpaBuenne MeHneneesa — Kitaneiipona

Beipaxxenue 111 BHyTpeHHEN dHEPruu

VYpaBuenune Menieneesa - Knaneiipona (mpruMeHnMbIe (OpMBI 3aITUCH):

pV =2 RT = VRT = NkT_ p=PRL

u i

Belpaxkenne 11 BHYTPEHHEH DSHEpPrMM OJHOATOMHOIO HACAIBHOIO Tras3a
(mpuMeHnMBbIe (POPMBI 3AMHCH):

U=2vRT =2 NkT =2 RT =ve, 7 =2 pv
2 2 2

2 p

2.1.11

3akoH JlanbTOHA 7151 JABJICHUS] CMECH Pa3pEKEHHBIX Ta30B:
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pP=p1t+tp2+t..

2.1.12

W3omponeccel B pa3pekeHHOM raze € IMOCTOSHHBIM 4YHciioM Mosiekynl N (c
HOCTOSHHBIM KOJIMYECTBOM BelecTsa v ):

m3orepma (T = const): pV = const,

n3oxopa (V = const): = const |

= const

NI< N

n3zobapa (p = const):

I'paduueckoe npencrasiaeHue u3omnpoueccoB Ha pV-, pT- u VT-nmuarpammax.

OOBbeTMHEHHBIN Ia30BBIM 3aKOH:

pv = const
T

JJIs1 ITIOCTOAHHOI'O KOJITMYECTBA BEUICCTBA v

2.1.13

Haceimennsie 1 HeHachIleHHbIE TTapbl. KauecTBeHHass 3aBUCUMOCTD TIJIOTHOCTH
Y JIaBJICHHs HACBILIIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00beMa
HaCBILIEHHOT O Iapa

2.1.14

Brnaxnocts Bo3ayxa.

pnapa (T) _ pnapa (T)

OTHOCHUTEIbHAS BiIaXHOCTh: P = =

pHaCLIH.L napa (T) pHaCLII.lI. napa (T)

2.1.15

W3menenue arperaribix COCTOSIHUM BCHICCTBA: HCIAPECHUEC MW KOHJACHCAIMA,
KHIICHUC ) KUAKOCTHU

2.1.16

H3meneHue arperar’ubixX COCTOSIHHMU BeIlIECTBA: INIaBJICHUE U KpucTrajuim3anus

2.1.17

IIpeoOpasoBanue s3HEprun B (a30BBIX MEpexoaax

2.2

TEPMOAMHAMUKA

2.2.1

TernnoBoe paBHOBECHE U TeMIIepaTypa

222

BnyTtpeHnHss sHeprus

223

Temnnomnepenaua kak cnocod M3MEHEHUs BHYTPEHHEHW SHepruu 0e3 COBEpIICHHUS
pabotbl. KoHBeKI1IMs, TEIUIONPOBOAHOCTD, U3TyYEHUE

224

KomndaecTBo TEII0THI.

VienbHas TEIUIOEMKOCTh BEILECTBA C: 0 =cmAT

2.2.5

VnenvHas Terota mapooOpaszoBanus L: Q = Lm.
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VhenpHas TenioTa INIaBICHUSI A Q = Xm‘

VnenbHas Tenaora cropaHus Tommsa q: Q =qm

2.2.6 DnemeHTapHas paboTa B TEpMOIUHAMUKE: A= pAV  Byuucrenne paboThI IO
rpaduky nporecca Ha pV-auarpamMme
2.2.7  |llepBblil 3aKOH TEPMOIUHAMUKHU:
le = AU]Z + A12 = (Uz -U, )+ A12-
Anmna0bara:
0,=0=A4,=U,-U,=-AU,
2.2.8 Bropoii 3akon TepmonnHamuku. HeoOparumele mporeccsl
229 [Tpuniune! gerictBus TeraoBbix MamuH. KIT;
n — A3aum<n — QHarp _|QXOJI — 1 _ |QXOJ'[
QHarp QHarp QHarp
2.2.10 |MakcumanbHoe 3Hauenue KIIJI. [uxn Kapno:
- T
_ _ Harp XO0J1 _
max N ="y, = —T =1- —T’“’“
Harp Harp
2.2.11 |VYpaBHenue TerioBoro 6amanca: Q; +Q,+ Qs +...=0
3 SJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE TTOJIE
3.1.1 DnexTpu3aius Tel U ee MPOSBICHUs. DIeKTpUIecKuid 3apsia. JBa Buma 3apsna.
DJeMEeHTapHBIA DIEKTPUUECKU 3apsA. 3aKOH COXpPaHEHUS AIEKTPUUYECKOTO
3apsaa
3.1.2 B3aumoneiictBue 3apsaoB. Toueunsle 3apsabl. 3akoH Kynona:
B OJIHOPOJIHOM BELIECTBE C JAUIIIEKTPHUIECKON NPOHUIIAEMOCTBIO &
F_k|‘11|'|‘12| _ 1 ,|q1|'|‘12|
o 2 2
er 4nee, r
3.1.3 OnexTpuueckoe nose. Ero neiicTBre Ha AIEKTpUYECKUE 3apsiIbl
3.1.4 I

~ F
HaHpH)KeHHOCTB AJICKTPUYCCKOI'O ITOJIA: E= .
qnpo61-n>n‘/'1
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E =k 9
[Tone Toueunoro 3apsana: £, 7
r

OTHOPOJHOE IIOJIE: E =const .

KapTtunel TMHUI HAPSHYKEHHOCTH 3TUX MOJIEH

3.1.5 [ToTeHIMaabHOCTh SJIEKTPOCTATUHYECKOTO OIS,
Pa3HOCTh NOTEHIMAIIOB U HANIPSKEHUE:
A, = Q((Pl _(Pz) =—qAp=qU .
[loTeHumanbHas SHEPrus 3apsiia B IEKTPOCTATUUECKOM TOJIE:
W=q0.
[ToTenuman 31eKTpoCTaTUIECKOTO OIS ¢=—
CBsi3b HaANpPsDKEHHOCTU TOJST M Pa3sHOCTH TMOTEHIMAJIOB IS OJHOPOIHOTO
anektpocrarnyeckoro nois: U = Ed
3.1.6  |IIpuHUMD Cyneprno3unuy IEKTPUUECKUX TOJIEH:
E:EI +E2 +...’ (P:(P1 +(P2 +...
3.1.7 |IIpoBOOHHMKH B »BIIEKTPOCTATUYECKOM TIOJIe. YCJIOBHE PABHOBECHUS 3apsJiOB:
r
BHYTPH MIPOBOAHUKA E=0- BHYTPH u Ha MOBEPXHOCTHU
nposoguuka ¢ = const
3.1.8 JIMBIIEKTPUKU B AJIEKTPOCTATUYECKOM moje. J(uanexkTpuyeckas NpoOHULIAEMOCTh
BelecTBa ©
3.1.9 q
Konnencarop. D1eKTpoeMKOCTh KOHIEHCAaTopa: C= E .
gg,S
DNEKTPOEMKOCTh IJIOCKOTO KOH/IEHCaTopa: C= d =¢eC,
3.1.10 |IlapannenbHOE COEAMHEHHE KOHIEHCATOPOB:

q=q1 tq2+ ..., U =U=.., Cnapanﬂ =C;+Cy+ ...

[TocnenoBarenbHOE COCTUHEHNE KOHICHCATOPOB:
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1 1 1
U:U1+U2+...,q1:q2:..., C :E+F+”’
1 2

I10CII

3.1.11

qU _CU2 B q2
2 2 2C

DHeprus 3apsKeHHoro kouaencaropa: W, =

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Aq
Cuna Toka: I = . IToctoguuwiit Tok: I = const
A[ At—0

g nocrosiHHOTO TOKA = It

322

VYcnoBus CyIecTBOBaHUS IIEKTPUUYECKOTO TOKA.
Hanpsoxenue U u OJIC E

3.23

U

R

3akoH Oma Juisl yyacTKa LIETH: I =

324

SHCKTpI/I‘IeCKOG COIIPOTUBJICHHUC. 3aBHCUMOCTH COIIPOTUBIICHUA OOHOPOIHOI'O
IIpoBOJHMUKA OT C€ro JIHWHBI U CCUCHUAI. VnennHOC COIIPOTUBJICHUC

[

semectBa. R =p—

S

3.2.5

CTOPOHHUX CHII

q

Ucrounuku Toka. IJIC uctoyHmka Toxa: E=

BHyTpeHHee COIIPOTUBJICHUC NCTOYHHUKA TOKA

3.2.6

3akoH OMa a7 TONHOM (3aMKHYTOH) 3JIEKTpHUYECKOMN E.r
3

E i
enu: E = IR + Ir, orkyna I= T R
B e R+r

3.2.7

HapaJ'IJ'ICJIBHOC COCAUHCHUC ITPOBOAHUKOB:

T T
IZIl+Iz+...,U1=U2=___,——_+R—+...'

Tlapasut 1 2
IlocnenoBarensHOE COCOUHEHHE ITPOBOJTHHUKOB!

U:Ul +U2 + ceey I] :Iz = Rnocn:Rl +R2+

3.2.8

Pabota anexrpuueckoro Toka: A = [Ut.

3akoH JIxoyns - Jlenna: Q = I’Rt.
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U?
Ha pesucrope R: Q = A= IRt = [Ut = ?t

3.29

AA

MOHIHOCTB QJICKTPHUYCCKOI'O TOKaA: P = = IU .
At At—0

2
Termmosas MOIITHOCTB, BhIACIIIEMAsA Ha PE3UCTOPEC: P=I"'R=—= IU .

— CT. CUJI —
MoImHOCTh HICTOYHHKA TOKA! K E — =EI
At At—0

3.2.10

CBOOO/HBIE HOCHUTEIW JJICKTPUUYCCKHUX 3apsgoB B IMPOBOJHHUKAX. MeXaHU3MBbI
MPOBOJUMOCTH TBEPJBIX METAUIOB, PACTBOPOB U PACIUIABOB JJIEKTPOJIMTOB,
ra3oB. [lonynpoBoguuku. [1oaynpoBOIHUKOBBIN AHO

3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexanudeckoe B3aWMOJIECTBME MarHuToB. MarautHoe 1one. Bekrop
MAarduTHOM WHIYKIIUY. [TpuHIMD CyNEPNO3ULIUU MAaTHUTHBIX

IOJICH: B= El +§2 +...

JInaun WHAYKOUW MAar"tvuTHOI'O ITOJIA. KapTI/IHa JIMHUH WHAYKIOUHU MAar"tuTHOI'O
T10JIA ITOJIOCOBOI'O U HOI[KOBOO6paBHOFO IIOCTOAHHBIX MaroHuToB

332

Oneir Opcrena. MarHutHoe mojie MNPOBOAHMKA € TOKoM. KapruHa nuHui
MHAYKIUM MarHUTHOTO MOJS JJIMHHOTO MNPSIMOTO NPOBOAHHMKA U 3aMKHYTOTO
KOJIBIIEBOTO MTPOBOJTHHKA, KATYIIKH C TOKOM

333

Cuna Amnepa, ee HanpaBJeHUE U BEJITUYMHA!
F, = IBl sin0 rge O _ yron wmex1y HanpaBieHWeM MpOBOIHHMKA U

BeKTOpoM B

334

Cua Jlopenta, ee Hanpasienue u senuuuna; ) Jop — |C] | VBSING rre O - yron

—

Mexay Bektopamu U u B . JIBwkeHue 3apsyKeHHOW YaCTHIBI B OJXHOPOIHOM
MarduTHOM IIOJIE

34

JJIEKTPOMAT'HUTHAA MHAYKIUA

34.1

[ToToK BEKTOpa MATHUTHON MHAYKIIUU: ” ? B

®=BS=BScosa @g

34.2

SIBneHue 3reKTpoMarHuTHOM MHAYKUMH. JJ]C MHIyKIHU

343

3aKOH JIEKTPOMArHUTHON MHAYKUIMKU Dapajes:
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AD .
Ei =T = _th
At At—0
344 OJIC uHAYKIMY B PSIMOM MPOBOJHUKE \H 1 7
JUTMHOM 1, TBMIKYIIIEMCSI CO CKOPOCTHIO 3] / \% 7
(5 11 ) B OJIHOPOIHOM MarHMTHOM I10J1€ B: /’f i n / |
|E,- = Blvcos o, rpe O - Yron MesKLy BeKTopoM B 1 HopMaisio 7l K
IIIOCKOCTH, B KOTOPOM JIEKAT BEKTOPBI [ uO ; eCln [ 1Bu0lB ,
TO |El| - BZU
34.5 [IpaBuio Jlenna
34.6
NHAYKTUBHOCTB: L= 7 , i @ =LI.
Al ,
Camounnykuus. I{C caMOMHAYKIUU: Esi = _LA_ =-LI '
! At—0
34.7 L 12
DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM: WL =—
3.5 OJIEKTPOMATHHWTHBIE KOJIEFAHI S 11 BOJIHbBI
3.5.1 KoneGarenbHblil kKOHTYp. CBOOOAHBIE AIEKTPOMAarHUTHBIE
KoJIeOaHUS B MJI€AJTbHOM KOJieOaTeTbHOM KOHTYpPE: - I
J
(1) = ¢ sin (o7 + ;)
1(t)=gq, = 0g,,, cos(wt+,)=1 cos(wf+¢,)
2T 1
®opmyna Tomcona: T =21~ LC | otkyna ® = = 77— .
CBs3p aMIUIMTYABI 3apsfla KOHJIEHCATOpa C AaMIUIMTYIOH CHJIBI TOKa TMpH
CBOOOIHBIX DJIEKTPOMArHUTHBIX KOJEOAHHWSIX B HJICATLHOM KoOJIeOaTeIIbHOM
KOHTYPE: Jmax — —
352 3aKOH COXpaHEHUs SHEPTUH B HICATBHOM KOJieOaTeTbHOM KOHTYPE:
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cu® LI* cu’, LI*
+ = = =const .
2 2 2 2

3.53

BrIHyXIeHHBIE JIeKTpOMarHuTHbIE KojaeOanus. Pezonanc

354

[Tepemennniit Tok. Ilpom3BoacTBO, mepemada M MHOTPEOJICHUE AIIEKTPUUECKOU
SHEPIUu

3.5.5

CBolicTBa 3JEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanusi BEKTOPOB B

3JIEKTPOMarHMTHOM BonHe B Bakyyme: F 1 B 1 ¢

3.5.6

[[Ixana 3JIEKTPOMArHUTHBIX BOJH. lIpuMEHEHME 3JIEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY

3.6

OIITUKA

3.6.1

[IpsimosiuHENHOE PACIpPOCTPAHEHHE CBETAa B OJHOPONHOW cpene. TodeuHbld
uctoyHuK. Jlyd cBera

3.6.2

3akoHbI OTpakeHus ceeta. O = B
alp

S

3.6.3

[TocTpoenue n300pakeHu B IIIOCKOM 3€pKaje

3.6.4

3aKOHBI IIPpEJIOMJICHUA CBCTA.

I[Mpenomnenue cera: 1SN O =11, sinf3
AOCOITIOTHBIN 1MOKa3aTelb MPEIOMIICHUS:

OTHOCHTENBHBIH TT0KA3aTeNb npenoMaenus: tom — _ — .

Xoz Jydel B puU3Me.
CooTHOIIEHNE 4YacTOT W  COOTHOLIEHWE JUIMH BOJH TIpU  IIEpexole
MOHOXPOMAaTHYECKOI0 CBETA Yepe3 IpaHully pasjesa AByX ONTHUYECKUX Cpe:

Vi =V, mh =nyk,

3.6.5

[TonHOE BHYTpEHHEE OTPAKEHHUE.
IIpenenbHblli  yros IOJHOTO BHYTPEHHETO ny,<my n,
OTpakeHus:

3.6.6

Cobwuparonue u paccenBaronye JUH3bI. ToHKas rH3a. DOKYCHOE PACCTOSHUE U
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1

OITHUYECKAs CHJIa TOHKOM JIUH3BI: D =

3.6.7 ®dopMmysa TOHKOHM JIMH3BI: d
A
1 1 1
ﬁ\ h
VBenundenue, 1aBaeMoe JTHH30M: f
h v
ron U]
H d
D<0=F=—<0
B ciyuae paccenBaronieit JMH3bI:
h
N=—-= m <1
H d
3.6.8 | Xox nyya, MPOILIEANIEr0 JMH3Y IOA MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuyecko ocH. [locTpoeHne u300pakeHUH TOYKHM M OTpe3Ka MpsSMOM B
COOMPAOIINX ¥ PACCEHBAIOIINX JIMH3aX U UX CHCTEMax
3.6.9 | ®otoanmapar kak ontudeckuil mpudop. [na3 kak onTuueckas cuctema
3.6.10 |Unrepdepentus cBera. KorepeHTHbIEe HWCTOYHHKHU. YCIOBUS HAOMIOACHUS
MakCUMyMOB W MHHHUMYMOB B UWHTEpPPEpPEHIIMOHHOM KapTUHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOUHUKOB:
MaKCHUMYMBHI - A= 2m§ ,m=0,+/-1,+/-2,+/-3, ..,
A
MuHEMyMBL - A = (27’” +1)E ,m=0,+/-1,+/-2,+/-3, ...
3.6.11 |Iudpakuus csera. JudpakimonHas perierka. YCIOBHE HaOMIOACHUS TIABHBIX
MaKCHMYMOB TP HOPMAJIHHOM MaJICHUH MOHOXPOMAaTHYECKOTO CBETA C JJIMHON
BOJNHBI A Ha peuIeTKy ¢ neprojom d:
dsing,, =mh m=0,+/-1,+-2,+-3,..
3.6.12 | ducnepcus cBera
4 KBAHTOBAS ®U3NKA
4.1 KOPITY CKVJISIPHO-BOJIHOBOM JIYAJIVI3M
4.1.1

Tunoresa M. [Tnanka o kpantax. ®opmyna [nanka: E =hv
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4.1.2 he
®otonsL. Dueprus porona: E =hv = 7 = pc.
E hv h
Wmnynse potona: P=—=——=
yIbe ¢ P
4.13 ®dororddext. Onbitel A.I. Cronerosa. 3akoHbl poTodddexTa
4.14 | YpaBaenue DiiHmTelHa 11 Gorodddekra:
Ed)OTOHa = ABLIXOZ[a + EKI/IH maxs
hc _ _ he mo_.
rae E otoHa hv = 7 s Asmxo;[a - hVKp - 7\‘_ " EKHHmaX = % = eU3an
Kp
4.1.5 JlaBnenue cera. J[aBiieHHE CBETAa HA MOJHOCTHIO OTPAXKAIOLIYH IIOBEPXHOCTh U
Ha MOJIHOCTHIO MOIIOLIAIOILYIO TOBEPXHOCTb
4.2 OU3UKA ATOMA
4.2.1 [lmanerapHas MoAeNb aTOMa
4.2.2  |Ilocrynarsl bopa. U3znyyenne u momiomeHne (HOTOHOB MPHU TEPEXone aroMa C
OZIHOT'O YPOBHSI SHEPIMU Ha IPYrou:
hc
hv,,=—=|E, —E,|
mn
4.2.3  |Jluneltyarble CIIEKTPHI.
CriekTp ypOBHEW SHEPruu aTroMa BOJOPOJA:
-13,6 3B
E =——F n=1,2.3,..
n
43 OU3UKA ATOMHOTI O S/1PA
43.1 Hyxknonnas monens sinpa leiizenGepra - MBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oromnsl
432 PagnoakTHBHOCTE.

A A4 4
Anbda-pacnan: z X —,, Y+ ,He,
bera-pacnan.
A A 0 ~
Drnexrponneii P-pactan: ;X =, Y + Je+V, .
A A 0 5
ITo3UTPOHHBIIH B-pacman . ;X =, Y+ _é+v,,

lNamma-u3nyuenue
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433 _t
3aKOH paJMOaKTHBHOIO pacmaga: N ( t) =N,-27.

t
[Tycth m - Macca paguoakTUBHOTO BellecTna. Toraa m( t) =my-2 7

434 S nepubie peakuuu. JleneHue u CUHTES sIEp
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