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PaGouass mporpamma mo ¢u3MKe Ha YpPOBHE CpeaHero oomrero oOpasoBaHUs (yriryOiIEHHBIN
YPOBEHB W3YyUYCHUS MpeJMeTa) COCTaBJICHA Ha OCHOBE IIOJIOKCHUH W TpeOOBaHUM K
pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa30BaTENbHON MpPOrpamMMBbl, MpeACTaBIeHHBIX B DeaeparbHOM
rocyJJapCTBEHHOM 00pa30BaTelIbHOM cTaHaapTe cpeaHero oouiero odbpaszoanus (PI'OC COO), a
Takke ¢ yu€ToM (eaeparbHOM paboueit nporpaMMbl  BOCHWUTAHUS W Konuenuuun
npenoAaBanusi ydeOHoro mnpenmera «®dusmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepannu, peaM3yOIIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbBIE MPOTPAMMBI.

IHOACHUTEJIBHASA 3AIINCKA

Jannas mporpamma ompenensier oOs3aTelbHOe NPEeIMETHOE CO- JIep)KAaHHUE, yCTaHABIMBACT
MPUMEPHOE pachpeaeieHUe y4eOHBIX YacOB MO TEMATHYECKUM pa3lieliaM Kypca U PEeKOMEHIYEeMYIO
MOCJIEA0BATEILHOCTh U3YYEHUSI TEM M pa3/elioB y4eOHOro mpeaMera ¢ y4éToM MEXIPEAMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4e€OHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTE 00yYaroInXcsl.
[Iporpamma na€t npencTaBieHHUE O LENISAX, COACPKAHUU, OOIIEH cTpaTeruu o0y4eHus, BOCIUTAHUS U
pa3BUTHS O0yYAIOMIMXCS Cpe/icTBaMH yueOHoro npeamera «Pu3rka» Ha yriyOoJIEHHOM YpOBHE.

N3yuenne Kypca GU3HMKH ~yriayOJEHHOTO YpPOBHS TO3BOJSIET  pealv30BaTh  3aJa4d
npodeccCHoHaIbHON OpHUEHTAallM, HaMpaBJ€HO Ha CO- 3JaHHUE YCJIOBUHM ISl TPOSIBIICHUS CBOMX
HUHTCIIJICKTYAJIbHBIX W TBOPYCCKHUX CHOCO6HOCT€ﬁ KaKAbIM YYalllUMCs, KOTOPBIC HGO6XOI[I/IMBI JJIs
MPOJOJKEHUS 00pa30BaHMsl B BBICIIMX YUYEOHBIX 3aBEJICHHUSX IO PA3IMYHBIM (DPU3UKO-TEXHUUYECKUM
U UHXXCHEPHBIM CIEHUAIBHOCTIM. B IporpamMme  OIpEnessioTcs I[UIAHUPYEMBIE  PEe3yJIbTaThbl
OCBOGHHMSI Kypca (¢HU3MKH Ha YpPOBHE cCpeaHero ooOmero oOpa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, IPeIMETHBIC (Ha YIIyOJIEHHOM YpOBHE) Hay4yHO-MeTO10710rn14eCKOMOCHOBOM

st pa3paboTku  TpeOoBaHWMM K  JIMYHOCTHBIM, METanpeAMETHbIM H  MPEIMETHBIM
pe3ysibTaTaM OOydYarolMXcs, OCBOMBIIHUX TMpOrpaMmy  cpeaHero  oOmiero oOpa3oBaHus Ha
yri1yOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-JIEITEILHOCTHBIM MOJIXO/.

IIporpaMmma BKIIOYAET:

— IUIAaHUpYyEMBbIE pe3yJbTaThl OCBOCHHUs Kypca (pU3MKM Ha YriayOJEHHOM ypOBHE, B TOM YHCIIE
MpeIMETHBIE PE3YJIbTAThI IO rOJlaM O0YUEHHUS;

— coJepxaHue yueOHoro mnpenMera «@u3znka» 1o rogaM oOydeHUs;

— IPHUMEPHOE TEMATUYECKOE IUIAHUPOBAHME C YKa3aHUEM KOJIMYECTBA YAaCOB HA HU3y4YEHUE
KaXJ0ll TEeMbl W TPUMEPHONM XaApAKTEPUCTUKOM y4YEOHON JI€SITEIbHOCTH y4Yalluxcs,
pean3yeMou IIpU U3Y4YEHUU ITUX TEM.

[IporpaMmma nmMeeT MpUMEPHBII XapaKTep U MOKET ObITh UCIIOJIb30BaHA YUUTEIIMU (DUZUKU TSI
COCTaBJICHUS CBOMX pab0OYMX IPOrPaMM.

Pabouas mporpammMa He CKOBBIBA€T TBOPYECKYIO MHUIIMATHUBY y4YUTEIEH U IIPEIOCTAaBISET
BO3MOXXHOCTH I peaju3ally Pa3IMYHbIX METOIUYECKUX MOJIXOJO0B K IMpEernoAaBaHUI0 (PU3MKU
Ha ynIyOJn€HHOM YpOBHE IIpU YCIOBHUM COXPAaHEHHUsI O005A3aTeIbHOM 4YacTH COAEp)KaHUS Kypca.
KosnmuecTBo 4acoB B TEMaTHUUECKOM IUIAHUPOBAHUU Ha H3y4YeHUE KaXXJI0OM TEM SBIISAETCS
OPUEHTUPOBOUYHBIM M MOKET OBITh M3MEHEHO KaK B CTOPOHY YMEHBIIEHHMs, TaK U yBEJIWYCHHS B
3aBUCHUMOCTH OT pE€aIu3yeMbIX METOAUYECKUX MOAXOJOB U YPOBHs ITOAIOTOBJICHHOCTH YYalllUXCH.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEMETA «®PU3HUKA»

du3rka Kak Hayka o HambOosee OOIMX 3aKOHAX MPHUPOJIBI, BHICTYyINas B KadecTBE y4eOHOTO
IpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUH 00 OKpYXaIOIIeM MHpE.
HIkoapHBIA Kypc (PU3UKH — CHCTEMOOOPa3yIOMNi IJIs1 €CTECTBEHHO-HAYYHBIX yUYeOHBIX MPEIMETOB,
MOCKOJIbKY  (pu3nuecKkue 3aKOHBI JIeKAT B OCHOBE IPOLIECCOB U SIBICHUN, M3y4aeMbIX XHUMHUEH,
ouosorueit, puzmueckoil reorpadueit m actpoHomuent. Mcronp3oBaHWe W aKTUBHOE NPHUMEHEHHE
(hU3MYECKUX 3HAHUM ONpPEeNeNniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IIOJyYEHHMsS HOBBIX MAaTE€pHAIOB C 3aJlaHHBIMHU



cBoiicTBamMu u np. M3ydenue ¢(U3UKKM BHOCUT OCHOBHOW BKJIaJ B (OPMUpPOBAHUE E€CTECTBEHHO-
Hay4YHOW KapTHHBI MHpa y4aluxcs, B GOpMUPOBaHUE YMEHHUH MPUMEHITh HAYYHBIH METO]] IO3HAHUS
MpYU BBIMOJIHEHUU UMU YUEOHBIX HUCCIIEIOBAaHUI.

B ocHoBYy kypca pusuku cpeHeit mIKOJIbl MOJ0XKEH PsiJl UAeH, KOTOPhIE MOXKHO paccMaTpuBaTh
KakK MPUHIUIIBI €r0 MOCTPOCHUS.

Hoen yenocmuocmu. B COOTBETCTBUY C HEU KypC SIBIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuajl U3 BCeX pa3AesioB (PU3UKHU, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM, Tak U
COBpPEMEHHOMN (PU3UKH.

Hoen cenepanuzayuu. B cooTBEeTCTBHUU C HEW marTepuall Kypca (PU3HUKA OOBEIUHEH
BOKPYT (pHU3HYECKNX Teopuii. Bemymmm B Kypce siBisieTcs: popMHUpoBaHUE TIPEACTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. E€ peanuszanuus npeamnojaraeT MCHOJIb30BAHUE TYMaHUTAPHOTO
nmoTeHuuana Gu3nyeckoi HayKu, OCMBICIICHHUE CBSI3U pa3BUTHUS (PHU3UKHU C pa3BUTHEM OOIIECTBA, a
TakK- )K€ C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMHU U 3KOJIOTMYECKUMU IPOoOJIEeMaMU.

Hoea npuknaonoit nanpaenennocmu. Kypc Guzuku yrioyOIEHHOTO ypOBHs MIpeaIionaraet
3HAKOMCTBO C LIMPOKUM KPYIrOM TEXHHUYECKHX U TEXHOJIOTUYECKUX HPUI0KEHUN H3YyUYEHHBIX
Teopuit u 3akoHOB. IIpum 3TOM paccMaTpuBalOTCI Ha YPOBHE OOIIMX TPEJACTAaBICHUN U
COBpPEMEHHbIE TEXHUYECKUE YCTPONCTBA U TEXHOJIOTHH.

Hoea »3xonozuzayuu peanusyercsi TOCPEACTBOM BBEICHUS DJIEMEHTOB COACpKaHUs,
TOCBSIIIEHHBIX JKOJOTHYECKUM IMpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TakKe 0OCY>KASHUs MPOOJIeM pallMOHAIILHOTO MPUPOAOTIOIB30BaHUS U
AKOJIOTUYECKONW 0€30MacHOCTH.

OcBoeHHEe coJiep)KaHUsl TPOTPaMMBbl JIOJDKHO OBITh MOCTPOCHO HAa NPUHLMUIAX CUCTEMHO-
NEeATeNIbHOCTHOTO moaxona. Jns ¢Qusukm peanusanusi 3TUX TPUHIOUIOB OasupyeTcss Ha
HCTOJIb30BAaHUN CaMOCTOSATEIBHOIO DJKCIEpPUMEHTa KaK TMOCTOSHHO JeMcTByromero ¢axkropa
ydeOHoro mporecca. Jlnsg  yriyOn€HHOro  ypoBHS ~—  3TO CHCTEMa CaMOCTOSITEIBHOTO
YYEHHUECKOr0 HKCIEPHUMEHTA, BKIIOYAIOMIETO (PPOHTANBHBIE yYEHHYECKHE OIBITHI MPU H3YYCHHUH
HOBOT'O MaTepualia, jJabopaTopHble pabOThl W PadOTHl MpakTHKyMa. lIpm 3TOM BO3MOXHBI JBa
croco0a peanuzanuu GU3NIECKOro MpakTukyma. B mepBoM ciydyae NOpakTHUKyM MPOBOJUTCS JIHOO
B koHue 10 u 11 xmaccos, 1100 Mociae MepBOro U BTOPOTO MOJYTOJUN B KaXKJIOM U3 3THUX KJIACCOB.
BTopoii crioco6 — 3T0 uHTEerpamus paboTr mpakTUKyMa B CUCTEMY JIa0OpaTOPHBIX pabOT, KOTOpHIE
NPOBOJATCS B IIpoliecce u3ydeHust paszgena (tembl). Ilpu sToM mox paboTramMu mIpakTHKyMma
MMOHUMAETCs] CaMOCTOSITEIbHOE HCCIEAOBAHUE, KOTOPOE MPOBOJMUTCS MO PYKOBOJCTBY CBEPHYTOTO,
0006mEéHHOTO BHA 0€3 MOIIAaroBOi MHCTPYKIIHH.

B mporpamme cucrema y4eHHMYECKOTO SKCIIEpUMEHTA, JIabOpaTOpHBIX PabOT M MpaKTHKyMa
MpEe/CTaBIIeHa €IWHBIM TepedHeM. BbIOOp TeMaTHKH JUIsl 3TUX BHJIOB YYCHHYECKUX MPAKTHUECKUX
paboT OCyIIECTBISIETCSl y4YacTHUKaMH OOpa30BaTEIBbHOIO Mpollecca HUCXOAs W3 OCOOEHHOCTEeH
MMOYypOYHOTO TUTAHUPOBAHUS U OCHaIIeHus1 kabunera ¢usuku. [Ipu s3ToM obecrnieunBaeTcs OBIAACHUE
00y4YaronUMHUCs YMEHHUSIMH TTPOBOJIUTH MPSMbIE U KOCBEHHbIE U3MEPEHHUS, UCCIICIOBAHUS
3aBUCUMOCTEH (PU3UYECKUX BEJIMYMH U MOCTAHOBKY OMBITOB MO MPOBEPKE MPEIIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yJeNseTCs PELICHUIO PAcUETHBIX U KadeCTBEHHBIX 3adad. [Ipu stom mist
pacu€THBIX 3a71a4 IPHOPUTETOM SIBIISTFOTCS 33141 C SIBHO 33JaHHOM M HESIBHO 3aIaHHOW (U3HUYECKON
MOJIENIbIO, TIO3BOJISIIOIIME TPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
pa3gena Kypca, TaKk U HHTETpUpYysS NPUMEHEHUE 3HAHWM W3 pasHbIX pa3aenoB. JlJIsi KaueCTBEHHBIX
3a7a4 MPUOPUTETOM SBJISIIOTCA 3aJaHUs Ha OOBSICHEHHE / TIpeJcKa3aHue MPOTEeKaHUs (PU3UYECKUX
SBJICHUH W TIPOIECCOB B OKpPYKAIOIIEH >XU3HM, TpeOylomue BbIOOpa (PU3HYECKON MOAECNH s
CUTYyallMU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBeTcTBUM ¢ TpeboBanusimu PI'OC COO k MaTepHalbHO- TEXHHYECCKOMY O0CCIICUCHUIO
y4eOHOro Tporecca Kypc (H3UKK yrIyOJIEHHOTO YPOBHSI B CPEIHEH IIKOJIE JOJDKCH M3Y4daThCs B
YCIIOBUSIX MPEAMETHOro kKabmHeTa. B xabuHeTe Gu3MKK MODKHO OBITH HEOOXOMMMOE J1abopaToOpHOE
000opyI0BaHUE JIJIsI BBITIOJIHCHUS YKA3aHHBIX B MPOrpaMMe YYCHUUYECKHUX OIBITOB, J1A0OPaTOPHBIX
paboT u paboOT MOpakTHKyMa, a TakXe JAEeMOHCTpalMoHHOe oOopyaoBaHue. JleMOHCTpallMoHHOE
obopynoBanue (GopMUPYETCS B  COOTBETCTBHHM C MPUHIHIIOM MHHUMAIHHOW JTOCTATOYHOCTH M
oOecrieunBaeT TMOCTAHOBKY IIEPEUUCIIEHHBIX B TIpOTpaMMe KIIOYEBBIX JIEMOHCTpALUMi  JJIst



HCCIIeIOBAHUS M3yYaeMbIX SIBICHUH U MPOLIECCOB, SIMIMUPUYECKUX U (YyHIaMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHCHUH.

JlaGopaTtopHoe oOopydoBaHME NI YYEHHUYECKUX MPaKTHYECKUX padoT GopmupyeTcs B BHIE
TEMaTUYECKUX KOMIUIEKTOB U 00ECIIEUNBAETCs B pacuéTe OJJHOTO KOMIUIEKTA Ha JABYX OO0ydJarolnXcsl.
TemaTuyeckue KOMIUIEKTHI J1a0OpaTOpHOIOo OOOpYyAOBaHUS MOJKHBI OBITH  MOCTPOEHBI  Ha
KOMIUIEKCHOM  HCIOJIb30BAaHUHM  AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKe KOMITBIOTEPHBIX
W3MEPUTEBHBIX CUCTEM B BHUJIE LU(PPOBBIX Ja00paTOpHil.

HEJIX U3YYEHUSA YYEBHOI'O TIPEJIMETA «®U3UKA»

OCHOBHBIMH LEJISIMU U3YyUY€HUST PU3UKHU B 00111eM 0Opa30BaHUU SIBJISIFOTCSL:

— (¢opMupoBaHME MHTEpEca U CTPEMJIEHHsI OOYYaloIMXCA K HAyYHOMY H3YUE€HHUIO MPUPOIBI,
pa3BUTHE HUX HHTEIUICKTYAJIbHBIX U TBOPUECKUX CHOCOOHOCTEI;

— pa3BUTHE IPEICTABICHUN O HAYYHOM METOJI€ MO3HaHUA U (POPMHUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOULIEHHUS K OKPY KaIOIIUM SIBJICHUSIM;

— (QopMHpoOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysbTaTa U3yUCHHsI OCHOB CTPOCHHSI MaTepHUU
1 GyHAaMEHTaIbHBIX 3aKOHOB (DU3HUKU;

— (QopMupoBaHMe yMEHUN OOBSACHATH SBJICHUS C MHCHOJb30BaHHEM (U3MYECKUX 3HAHUU U
Hay4YHBIX JI0KA3aTEIbCTB;

— (QopMupoBaHMe IpeACTaBICHUNH O poiau (U3MKHU Uil pa3BUTHsS APYIHX €CTECTBEHHBIX Hayk,
TeXHUKH U TE€XHOJOTHI;

— pa3BUTHE NPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymied npodeccHoHalbHON eSITEIbHOCTH,
CBSI3aHHBIX C (U3UKOH, MOATNOTOBKA K JajibHEHIIeMy OOyYeHMI0O B 3TOM HAaNpaBJICHUU.
Joctiwkenue 3TuUX Leleil  o0ecrnedyuBaeTcsi PpElIeHHWEM  CIEAYIONUX 3aJad B Ipolecce
M3y4YeHHUs Kypca (U3MKU Ha YPOBHE CpPEIHEro ooIiero oopa3oBaHuUs:

— MpUOOpEeTeHUEe CUCTEMBbI 3HAHUH 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX,
BKJIFOYAsl MEXaHUKY, MOJIEKYJISIPHYIO (U3HUKY, 3JIEKTPOJAMHAMUKY, KBAaHTOBYIO (PU3UKY U
3JIEMEHTHI acTpO(PU3UKHY;

— (¢opMUpOBaHHME YMEHUM IPUMEHSATH TEOPETUYECKHWE 3HAHUSA JJIsI OOBSICHEHHS (PU3NYECKUX
SIBJIECHUM B IPUPOJIE U JIsI IPUHATHS IPAKTUUECKUX PELICHUN B MOBCEIHEBHOW KM3HU;

— OCBOEHHE CHOCOOOB PEUICHHS Pa3IMYHBIX 33a7ad C SBHO 33JaH- HON (PU3NYECKON MOJEIBIO,
3ajla4, MNOApPa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3JaHUE (PU3NUEeCKOM Mojenu, aaeKBaTHOM
YCIIOBUSIM 3aJa4M, B TOM YHCJIE 3aJa4 MH)KEHEPHOI'0 XapaKTepa;

— TIIOHMMaHuWe (UNYECKUX OCHOB UM MPUHIMIOB JEHCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIHSIHUS Ha OKPYKAIOLLYIO Cpeay;

— OBJIAJICHHE METOJAaMH CaMOCTOATEIIBHOTO IUIAHHPOBAHUS W TPOBEACHUS  (PU3HMUYECKUX
SKCIEPUMEHTOB, aHajiu3a M MHTEpHpeTanuu uH}OpMaluM, OINpeeiIeHuss JOCTOBEPHOCTH
IIOJIy4EHHOT'O pPE3yJIbTaTa;

— CO3JaHME YCIOBHH I pa3BUTHUS YMEHHUUH IPOEKTHO-UCCIEI0BATEIBCKOM, TBOPYECKOU
JIEATEIILHOCTH; pasButue nHTEepeca K cdepaM MNpodecCUOHAIIBHONW 1€ TeIbHOCTH,
CBSI3aHHOU C (PU3UKOU.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ PI'OC COO yrioyOnéHHBIA YpOBEHb H3y4YEHHUsI Y4YEOHOTO IpeaMera
«Pu3nKay Ha yPOBHE CPEAHEr0 OOIIero oOpa3oBaHUs BeIOMpAETCsT 00YJaIOIMIMMHUCS, THTAHUPYIOIITUMHA
MPOIOJKEHNE 00Pa30BaHUS 1O CIEIHATBHOCTAM (PU3NKO-TEXHHUYECKOTO MPOpHUIISL.

Y4eOHbIM TTaHOM TIPETYCMOTPEeHO n3yueHue Gpu3uku B 00bEMe 340 9 3a nBa roga OOyUYCHHS:
5 u B Henemo B 10 u 11 krnaccax.

B mporpamme kaxxaoro kiacca npeajiaraeTcsi pe3epB BPeMEHU, OTBOJAMMBIN Ha BapUaTHUBHYIO
4acTh MPOrpaMMBbI, COAEPKaHUE KO- TOpOi (GOpMUpPYETCsl yHaCTHUKAMHU 00pa30BaTeNIbHOTO Mpolecca
JIroGas pabouast mporpamMma J0JKHA MOJTHOCTBIO BKIIIOYATh B ce€0s COAepKaHWe JaHHON MPOTPaMMBbI.



IINTAHUPYEMBIE PE3YJIbTATBI
OCBOEHUA YYEBHOT'O IPEAMETA «®PU3UKA» HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA (YIVIYBJIEHHBIN YPOBEHD)

OcBoenne yueObHoro mnpeamera «®dusuka» Ha YpOBHE cCpeaHero oOuero oOpa3oBaHUs
(yrnmyOnéHHbBIH ypOBEHb) JTOJDKHO 00ecnedYuBaTh JIOCTHKEHUE CIIEIYIOIIMNX JINYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI
I pasicoanckoe éocnumanue:

— chOpMHUPOBAHHOCTD rpa)xJaHCKOM MO3ULIUU oOyudaronierocss Kak AakTHBHOTO U
OTBETCTBEHHOT'O WIEHa POCCHUUCKOTO OOIecTBa;

— TMNOpPUHSATHE TPATUIIMOHHBIX OOIIEUEIIOBEYECKUX TyMAaHUCTUYECKUX U JIEMOKPAaTHYECKUX
IIEHHOCTEH;

— TOTOBHOCTb BECTM COBMECTHYIO JESTEIBHOCTh B HHTEPECaX TIPaKIAHCKOTO oO1iecTna,
y4acTBOBaTh B CaMOYIPABJICHHUHU B IIKOJIE€ U JETCKO-IOHOIIECKHX OpPraHU3aIUsX;

— yYMEHME B3aMMOJIEHCTBOBAaTh C COI[MATbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (GYHKUMSIMU U
Ha3HauYCHUEM;

— TOTOBHOCTb K I'YMaHMTAapHOW M BOJIOHTEPCKOU IESITEIBHOCTH.

llampuomuueckoe eocnumaHue:

—  cOpMHPOBAHHOCTH POCCHICKOMN IPa’kIaHCKON MASHTUYHOCTH, TAaTPUOTHU3MA;

— IICHHOCTHO€ OTHOLIEHHME K IOCyJAapCTBEHHBIM CHUMBOJIaM; JOCTHXEHUsIM Poccum B Qusuke u
TEXHHUKE.

/JlyxoeHo-HpaecmeeHHoe 8ocCnumaHue.

— c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STUYECKOIO MOBEICHUS;

— CIIOCOOHOCTH OIICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHHUS, OpPUEHTHPYSICh Ha
MOpPaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UYHCII€ B AEATEIHLHOCTH YUEHOIO;

— OCO3HaHME JIMYHOI'O BKJIAJla B IOCTPOEHUE YCTOMYMBOTO Oy aylIero.

Ocmemuueckoe socnumanue:

— DCTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasi 3CTETUKY HAy4YHOTO TBOPYECTBA, MPHCYILIErO

(buznueckoit Hayke.
Tpyooeoe ocnumanue:

— HHTepec K pa3iaudHbIM cdepaM MpodecCHOHAIBHON NeATEebHOCTH, B TOM YHUCJE CBA3aHHBIM C
¢bU3UKOW W TEXHUKOH, yMEHHE COBepIlaTh OCO3HaHHBIM BBIOOp Oyaymiei mnpodeccun u
peaan3oBbIBaTh COOCTBEHHBIE JKM3HEHHbIE IUIAHBI;

— TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHMIO U camMoOOpa3oBaHUIO B oOjacTh (QU3MKKM  Ha
NPOTSDKEHUN BCEM IKU3HU.

Jkonozuueckoe gocnumanue:

— cOpMHPOBAHHOCTh  DKOJOTHYECKOW  KYJBTYpPhl, OCO3HAHHE TJIO0AJIBHOTO  XapakTepa
HKOJIOTMYECKHUX MpoOieM;

— IUIAaHMPOBAHUE U OCYILECTBICHHUE NIECHCTBUN B OKpYXAIOUIEH Cpelle Ha OCHOBE 3HAHUA LieJIei
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

— PpacUIMpEeHHE OMbITa ACATEIBHOCTH DKOJIOTMYECKON HANpPaBICHHOCTH HAa OCHOBE HMEIOIIHXCS
3HAHUU 10 QU3HKeE.

Llennocmu Hay4HO20 NOZHAHUAL:

— c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
(u3nyuecKol HayKH;

— OCO3HAaHME IIEHHOCTHM Hay4YHOW JeATEeIbHOCTH, IOTOBHOCTh B IIpoIeccCe€ H3y4YeHUs (PU3NKHU
OCYIIECTBIISITh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO JIESITEIbHOCTh WHAUBUIYAJIbHO U B IpYIIIE.

B mnpounecce AOCTMIKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS HPOrpaAMMBI CPEIHETO
oOmero oOpa3oBaHusi 1Mo (puU3NKe Yy OOYyYAIONIUXCS COBEPIICHCTBYETCS IMOYUOHAIbHBILL
unmesnnexm, Mpeanoararonmii cpopMupoOBaHHOCT:




€camMoco3nanusl, BKITFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHAIIBHOE COCTOSIHHE, BUCTD
HaIpaBJICHUs Pa3BUTHSI COOCTBEHHON AMOIMOHANIBHOM cdephl, OBITh YBEpEHHBIM B cele;
camopez2ynupoeanus, BKIFOUAIOIIETO CaMOKOHTPOJIb, YMEHNE NIPUHUMATh OTBETCTBEHHOCTDH 3a
CBOE IMMOBEJIEHUE, CITOCOOHOCTh aTalITUPOBATHCA K SMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISITH
T'HOKOCTB, OBITh OTKPBITHIM HOBOMY;

8HYMpEeHHel MOMmueayuy, BKIIOYAIONIEH CTpEeMJICHHE K JOCTHIKCHHIO IeId W YCHexy,
ONITUMM3M, UHUIIMATUBHOCTh, YMEHHUE JEUCTBOBATh, UCXOJ U3 CBOMX BO3MOXKHOCTE;
omMnamuuy, BKIIOYAIOMIEH CIIOCOOHOCTh ITIOHMMATh 3MOLMOHAJIBHOE COCTOSIHUE JIPYTHUX,
YUYUTBIBAaTh €T0 IPH OCYMIECTBICHWH OOMIEHUS, CIOCOOHOCTh K COYYBCTBHIO H
COIEPEKUBAHUIO;

COYUANBbHBIX HABBLIKOG, BKIIOYAIOIINX CIIOCOOHOCTH BBICTpAaWBaTh OTHOLICHUS C APYTHUMU
JIFOJIBMHU, 3a00TUTHCS, TIPOSIBIISITH UHTEPEC U pa3peliaTh KOH(IUKTHI.

METANPEIMETHBIE PE3YJIbTATHI

Yuueepcanovnwvie noznasamenvnuie oeiicmeus
Bazosvie nocuueckue oeticmeus:

CaMOCTOSITeTbHO  (OPMYJIMPOBATh U  aKTyaJIM3HPOBATh npodiemMy, paccMarpuBath €€
BCECTOPOHHE;

OIpEeNIeNATh LEJIN AeSTeIbHOCTH, 3a/1aBaTh IapaMeTphbl U KPUTEPUU UX JIOCTHIKEHUS;
BBISIBJISAITh 3aKOHOMEPHOCTH U NPOTUBOPEUMS B PACCMATPUBAEMBbIX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHaAJINW3a MUMEIOIINXCS MaTepUAJIbHBIX U
HeMaTepHaJlbHbIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3yIbTATOB LIENISIM, OLICHUBATh
PHCKH MOCIIEICTBUN JI€SITEIbHOCTH;

KOOPJIMHHUPOBaTh M  BBINOJHATH pPabOTy B  YCIOBHUSX pEaJIbHOI0, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINIJICHUE MPU PEIISHNUN KU3HEHHBIX TPOOIeM.

Baszoevie uccreooeamenvcrkue oevicmeus:

BJIAJIETh HAyYHOW TEPMHUHOJIOTHUEH, KITIOYESBBIMU TOHSATUSIMH U MeToJaMu (PU3ndIecKOoi
HayKHW;

BJIaJICTh HABBIKAMHM YUYE€OHO-HCCIICI0BATEIILCKON M MPOSKTHON JIESITCILHOCTH B 00JaCTH (PU3UKH;
CIIOCOOHOCTBIO W TOTOBHOCTBHIO K CaMOCTOSITSIbBHOMY IIOMCKY METOJOB pEIICHUS 3aaad
(HU3UYECKOT0 COACPIKaHUSI, IPUMEHEHUIO Pa3IMYHBIX METOAOB ITO3HAHMS;

BJIAJIETh BHUJIAMH JCSITECIBHOCTH IIO TIOJyYSHHWIO HOBOTO 3HAaHWs, €ro HWHTepIpeTarvH,
MpeoOpa30BaHUIO U MPHUMCHCHUIO B PA3JIMYHBIX YUYCOHBIX CHUTyallUsX, B TOM YHCJIC MpH
CO3/IaHUHU YYEOHBIX MPOSKTOB B 001acCTU (DUBHKH;

BBISIBJISITh PUYUHHO-CJICJICTBEHHBIC CBSI3M U aKTyaJIM3HPOBATh 33/1ady, BBIJBUTAaTh THIOTE3Y €&
peIIeHMs, HaXOJIUTh apryMEHTHI JJIS JOKa3aTelIbCTBA CBOMX YTBEPIKJICHUI, 3a/aBaTh MapamMeTphbl
Y KPUTEPUH PEIICHUS;

aHAJTM3UPOBATH IMOJYYCHHBIC B XOJIC PEIICHUS 3aJa49d Pe3yJIbTaThl, KPUTHYCCKU OIICHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHECHHE B HOBBIX YCIIOBHSIX;

CTaBUTH M (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaul B OOpa30OBATEIIBHOW JESATEIHHOCTH, B TOM
YUCJIie TP U3YYCHUU (DU3HKU;

JIaBaTh OLICHKY HOBBIM CHUTYAITUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTHYCCKYIO 00IaCTh )KU3HEICATCILHOCTH,

YMETh MHTCTPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIJIBUTATh HOBBIC HMJICH, IIpeJylaraTh OPUTHMHAIBHBIC IOJXOJbI U PEIICHHS; CTABUTH MPOOIESMBI
Y 3aJ1a4¥, JOITyCKAIOIINE aJlbTePHATUBHBIC PEIICHHUS.

Paboma ¢ ungpopmayuetii:

BJIAJICTh HABBIKAMHU IIOJy4YeHHUs] MHQPOpMaAUUU (PU3UUECKOTO COACpPKAHUS W3 HUCTOYHUKOB
pa3HBIX THUIOB, CAaMOCTOSITEJIbHO OCYIIECTBIISITh IOWCK, aHaliu3, CUCTEMaTH3aluio U
HHTEepHpeTanuio HHGOPMalUX Pa3IUdYHbIX BUAOB U GOPM MpPEACTaBICHHUS;



OIICHUBATH JIOCTOBEPHOCTH WH(OpMAIHH;

WCIIOJIB30BaTh CPEACTBA MH(GOPMAIMOHHBIX W KOMMYHHUKAallMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHUBHbBIX, KOMMYHHWKATUBHbLIX U OpPraHU3allMOHHBIX 3a4a4 C CO6HIOI[CHI/I€M Tpe6OBaHHﬁ
SPrOHOMHKH, TEXHHKH O€30MacCHOCTH, THUTHEHBI, pPeCcypcocOepeXeHHs], NpPaBOBBIX U
STHYECKUX HOPM, HOPM MH(GOPMAITMOHHON 6€301acHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOrO COAEpKaHUS B pas3fIMUHbIX (opMaTax ¢ y4€TOM Ha3HAYCHUS
nHpopMaMM W I1EeJNeBOM  ayJAUTOpUM, BBHIOMpas ONTUMaIbHYIO (OpMYy TMpeACTaBICHUS U
BHU3yaJTH3aIlAH.

Ynueepcanvnovie Kommynukamuensle oeiicmeus
Obwenue:

OCYIIECTBIISITh OOIEHHE Ha ypOoKax (DM3WKU U BO BHEYPOUHOU JEATCIHHOCTH,

pacrio3HaBaTh NPEANTOCHUTKA KOHMIUKTHBIX CUTYyallud U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUSI C MCIIOJIH30BAHUEM SI3BIKOBBIX CPEJCTB
CoBMecTHasI OesITEIbHOCTD:

MMOHUMATh M UCITOJIL30BaTh MPEUMYIIECTBA KOMAH/THOW M WHIUBUIyaTbHOU PaOOTHI;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JEUCTBHUH ¢ y4€TOM OOIMIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJIOr0 YJeHa KOJJIEKTHBA;

MPUHUMATh 1I€JI1 COBMECTHOW JIESATEIBHOCTH, OpPraHU30BHIBATH U KOOPAMHHUPOBATH JICHCTBUS
Mo e€ JOCTKCHUIO: COCTaBJIATh IUIAH JCHCTBUN, pACHpEAcisATh POJM C yYETOM MHEHHM
YYaCTHUKOB, OOCYXJaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KAa4eCTBO CBOErO BKJIaJIa M KaXK/IOTO YYAaCTHUKA KOMaHIbl B OOIIWA pPe3yJIbTaT IO
pa3paboOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE MPOEKTHI, OLIEHWBATh WJAEH C TMO3UIMU HOBU3HBI, OPUTHHAIHLHOCTH,
MPaKTUISCKON 3HAYUMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATETMYECKOE MOBEACHHE B PA3JIUUYHBIX CHUTyalMsIX, MPOSIBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIMATHUBHBIM.

Ynueepcanwvnuie pecynamuenvie oeiicmeus
Camoopeanuzayusi:

CaMOCTOSITEIbHO OCYIIECTBIISITH ~ IMO3HABATEIBHYIO  JEATCIBHOCTH B O0JNaCTH (U3UKU U
ACTPOHOMMH, BBISBIISTH MPOOJIEMBbI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIC 3aJ1a4U;
CaMOCTOATENIBHO COCTaBJISATh IUIAH PEIIEHUs PAacyYETHBIX M KaudyeCTBEHHBIX  3aj]ad4, IUIaH
BBIMIOJTHCHUSI ~ MPAKTHUECKOW  pabOThl ¢ y4ETOM HMEIOIIHNXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANIOUYTEHUM;

J1aBaTh OLICHKY HOBBIM CHUTYallHUsIM;

pacmupsATh paMKu yueOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPE]] MMOYTCHUH;

JlelaTh OCO3HAHHBINM BBIOOP, apryMEHTHPOBaTh €ro, OpaThb Ha ceOs OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATh MPUOOPETCHHBIN OIIBIT;

CIOcOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSIBICHUIO IIUPOKOW SPYyAUIIMM B 00JacTH (DU3MKH,
MTOCTOSTHHO TIOBBIIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIbTYPHBIH YPOBCHB.

CCIJI/IOKOHmpOJZb s

AdaBaTb OLCHKY HOBBIM CHTyallUsIM, BHOCHUTH KOPPCKTHUBBI B ACATCIbHOCTb, OLCHUBATH
COOTBCTCTBUEC PE3YJIBTATOB LICIIAM,

BJIaACTh HaBBbIKaAMHU NO3HAaBaTEIHLHONU pe(bHeKCI/II/I KaK OCO3HaHus COBCPIIACMBbIX HeflCTBHfI h41
MBICJIIMTCIIBHBIX IMPOLECCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ; HCIIOJIB30BaTh HpI/IéMI)I pe(p.HCKCI/II/I
JI1 OOCHKU CUTYyalluu, BBI60pa BCPHOI'O PCIICHMUA,

YMCTh OLICHUBATHL PUCKU U CBOCBPCMCHHO IPUHUMATL PCHICHUS IO UX CHUKCHUIO.

Ilpunsmue cebst u opyeux:

NPUHUMATE ceOsl, TOHMMasi CBOM HEJIOCTATKU U TOCTOUHCTBA;
IIPUHUMAaTh MOTHBBI U apryMEHTBI JPYIUX IIPU aHAIU3E PE3YJIbTATOB JAESITEIbHOCTH;
IIpM3HaBaTh CBOE MpPaBO M MPaBO APYTUX Ha OIIMOKH.



HPEIMETHBIE PE3YJIbTATDI

10 knacc
B mpomecce wu3ydenmss Kypca (usukm yrinyonéHHoro ypoBHsA B 10 Kiacce y4eHHK
HAy4YHUTCS:

— MOHHUMATh pOJIb (U3UKK B HKOHOMHYECKOH, TEXHOJOTHMYECKOH, HKOJIOTHUYECKOM,
COIMAILHOM W OATUYECKOW cdepax IeATeTbHOCTH UYEJIOBEKa; pOJdb W MECTO (PU3UKH B
COBPEMEHHOM HAay4YHOM KapTHHE MMpa; 3HAYEHUE OIMCATEJIbHON, CHUCTEMAaTHU3UPYIOLIEH,
OOBSICHUTEILHON M MPOTHOCTHYECKON (PyHKIMI (HU3NUECKON TEOPUH — MEXaHUKH, MOJIEKYJISIPHOU
(U3UKHU U TEPMOIUHAMHUKHU; POJIb (U3HMYSCKON Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O
(uznyeckoit kKapTUHE MUPA;

— pa3iIMyath YCJIOBUSA NPUMEHUMOCTH Mojeled (U3MYECKUX TeJl U MPOLECCOB (SIBICHUMN):
HMHepIMajabHas cucTeMa oTcu€ra, abCoJIFOTHO TBEPAOE TEJIO, MaTepHallbHas TOUKa, pABHOYCKOPEHHOE
IBWKEHHME, CBOOOJHOE TajeHue, aOCoJOTHO ympyras aedopmaius, aOCOJIIOTHO YHOpyroe u
a0COIIOTHO HEYIPYTro€ CTOJKHOBEHHUs, MOJEIN ras3a, XHUJIKOCTH M TBEPAOIro (KpHUCTALUIMYECKOIO)
TeJa, UACaIbHbBIN a3, TOYCYHBIN 3apsil, OOJHOPOIHOE JIEKTPUUECKOE I10JIE;

— pa3nuyaTh yCJIOBHS (IpaHUIbl, 00JaCTH) NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, ITOHUMAaTh
BCeOOIIMIT XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB W OrPAaHUYEHHOCTh HCIOJIb30BaHUSI YAaCTHBIX
3aKOHOB;

— aHaJM3UpOBaTh M OOBACHATH MEXAHWYECKHUE IPOLIECCHl U SBJIEHUS, HMCIOJIb3Yysl OCHOBHBIE
MOJIO’)KEHUs]T M 3aKOHbl MEXaHMKM (OTHOCHUTEJIBHOCTh MEXaHMUYECKOTOo JBHXKEHHUS, (HOpMYIIbI
KMHEMAaTUKH PaBHOYCKOPEHHOIO JBWKEHMS, IipeoOpazoBaHus [anmu- gess 1 CKOpPOCTH U
IepeMelIeHNs, 3aKoHbl HBIOTOHA, NPUHLIUN OTHOCUTENBHOCTH [anmuies, 3aKOH BCEMHUPHOIO
TATOTEHHUS, 3aKOHBI COXPAaHEHUS HMMITyJIbCa M MEXaHMYECKOW DSHEpPruu, CBs3b pabOThl CHIIBI C
M3MEHEHHEM MEXaHMUYECKOI dHEpruu, ycIoBUs paBHOBECHs TBEPJOIO Tela); IPU 3TOM HUCMOJIb30BaTh
MaTEMaTU4YECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUS MPUMEHUMOCTH

— (U3MUYECKUX 3aKOHOB: MpeoOpa3oBaHuil [‘amuiesi, BTOporo m Tperbero 3akoHoB HpioToHa,
3aKOHOB COXPAaHEHHUsI MMITYJIbCa U MEXaHMYECKOW DHEPIrHM, 3aKOHA BCEMUPHOIO TATOTEHUS;

— aHaAJU3UpPOBaTh U OOBSCHITH TEIUIOBBIE MPOIIECCHI U SIBJIEHUS, WCIIOJIb3Yysl OCHOBHBIC
nosioxkeHuss MKT u 3akoHBI MOJIEKYJISIDHOW (DU3MKH U TEPMOJUHAMHUKHU (CBsI3b JaBJICHUS
HUJEaJIbHOTO Ira3a CO CpeAHEW KMHETUYECKOM DHEPruel TEIUIOBOIO JABMXKEHMS U KOHLIEHTPAILIUEH ero
MOJIEKYJI, CBsI3b TEMIIEPATypPhl BELIECTBA CO CPEAHEN KMHETUYECKOW DHEPIHEU TEIIOBOTO JBUKECHMS
€ro 4acTHll, CBSI3b JIaBJICHUS HJICAJILHOTO Ta3a C KOHILIEHTpalUeld MOJIEKYJ U €ro TEMIIEpaTypou,
ypaBHeHne MenneneeBa—KnaneiipoHa, nNepBbIi 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAaHEHUS
SHEPruM B TEIUIOBBIX IIpolleccax); IPU 3TOM MCHOJIb30BATh MaTEMaTHYECKOE BBbIPAKECHUE
3aKOHOB, yKa3bIBaTh YCJIOBHUs IPUMEHUMOCTH ypaBHeHUs MenneneeBa—Kianeiipona;

— aHAJIM3UPOBATh M OOBSCHATH JJICKTPUUYECKUE SIBIICHUSI, UCIIOIb3Yys OCHOBHBIC MOJIOKEHUS H
3aKOHBl JJIEKTPOJUHAMUKH (3aKOH COXpaHEHHMs JJIEKTpUYecKoro 3apsna, 3akoH Kyona,
NOTEHIIMAJIBHOCTD AJIEKTPOCTATUYECKOTO MOJIsl, IPUHLIMI CYIIEPIIO3ULUM AIEKTPUUYECKUX MOJIEH, TPU
9TOM YyKa3blBas YCJIOBUS MPUMEHHU- MOCTH 3akoHa KyJioHa; a Takke IpaKTHYeCKH Ba)KHBbIE
COOTHOWLIEHHUs: 3akoHbl OMa sl y4yacTKa LENU U ISl 3aMKHYTOH JJIEKTPUYECKOM IE€NH, 3aKOH
Jxxoyns—IJlenma, nmpaBunia Kupxroda, 3akonsr Dapajaes sl SJIEKTPOIIN3A);

— OIIMChIBATb (1)H3H‘ICCKI/IC npoueCcCol MU SABJICHUA, HCIIOJIb3YA BCJIHW- YHHBI: INCPpCMCIICHUC,
CKOpPOCTb, YCKOpPCHUCEC, HUMITYJIBC TClIa M CHUCTEMBI TCJI, CHUJIa, MOMCHT CHJIbI, JaBJICHUC,
INOTCHIHAJIbHAA OHCPIrusl, KHUHCTHUYCCKAsA OHCPIUusiA, MCXaHHUYCCKasa OHCPIUA, pa60Ta CHUIJIBI,

LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHla TSHDKECTH, CHiia YIPYroCTH, CHJIa TPEHHS, MOIIHOCT,
SHEprusi B3auMOJEUCTBUS Tena ¢ 3eMii€il BOIM3M €€ MOBEPXHOCTU, SHEPTrUs YyIpyroit nedopmamuu
MPY>KUHBI, KOJMYECTBO TEIUIOTHI, aOCOJIIOTHasi TeMmIeparypa Tena, pabora B TEpMOJIUHAMHKE,
BHYTPEHHSSI SHEPrUsi WJICAIbHOTO OJHOATOMHOIO Ta3a, paboTa WJeallbHOTO Ta3a, OTHOCUTEIbHAas
BJIaXHOCTh Bo3ayxa, KIIJ[ uneanbHOro TEmiIoBOrO ABUTATENS; YIEKTPUUECKOE MOJIe, HANPSIKEHHOCTh
BJIEKTPUYECKOTO MOJIsI, HAMPSHKEHHOCTH MOJISI TOYSYHOTO 3apsifa WK 3apsHKEHHOTO IIapa B BaKyyMe
U B  JUDJIEKTPUKE, TMOTEHIMA  AJEKTPOCTATUYECKOTO  TOJs, Pa3HOCTh  MOTEHIMAJIOB,



SJIEKTPOJIBMKYILIAsl CHJIA, CUJa TOKA, HANpsHKEHHWE, MOIIHOCTh TOKa, JJIEKTpUuYecKas EMKOCTH
IJIOCKOTO KOHJEHCAaTOpa, CONPOTHUBIIEHHWE ydacTKa ILENU C I0CJEI0BaTEIbHBIM WU MapaljleIbHbIM
COEIMHEHUEM

— PE3UCTOPOB, SHEPTUS FIEKTPUUECKOTO OIS KOHAEHCATOPA;

— OOBSCHATHP OCOOCHHOCTH TMPOTEKaHWsST (PU3MYCCKUX SBJICHHUN: MEXaHHUYECKOE JBHIKCHHE,
TEIJIOBOE JBWXKEHHE YaCTUI] BEIIEeCTBa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JIBH)KEHHE,
nuddy3usi, UCTIapeHUe, KUTICHUE U KOHACHCAIS, MJIABJICHUE U KPUCTAILIA3AIINS, HAPABICHHOCTh
TeIJIoONepeaaun, dDJIEKTpU3alUsl  Tell, HSKBUMNOTEHUHMAIbHOCTh MOBEPXHOCTH  3apsKEHHOIO
MPOBOJIHUKA;

— TIPOBOAUTH HWCCICIOBAHHUE 3aBUCUMOCTH OJHOW (HU3UYECKOW BEIWYHMHBI OT JPYyroMl C
WCTIONIb30BaHUEM TIPSAMBIX HW3MEPEHHIl: TPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3ynbTaThl TIONYYCHHOW 3aBUCHUMOCTH (HU3MYECKHUX BEJIWYMH B BHAE TpaduKoB C ydETOM
a0COIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, IeJIaTh BBIBOIBI 110 pe3yIbTaTaM HCCIICIOBAHUS;

— TIPOBOAUTH KOCBEHHBIC M3MEPCHHS (PU3UUCCKUX BEIMYHUH; MMPU STOM BBIOMPATH ONTHUMATBHBIN
METOJI U3MEPEHUsI, OLIEHUBATh a0COIIOTHBIE U OTHOCUTEIbHbBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
HU3MEPEHUN;

— TPOBOAUTH OMBITHI TIO TPOBEPKE NPEIJOKECHHOW TUMOTE3bl: IUIAHUPOBATHh HKCIIEPUMEHT,
coOupaTh AKCIEPUMEHTAIbHYIO0 YCTAHOBKY, aHAJM3UPOBATh MOJIyYCHHBIE PE3yJbTaThl U JIENIaTh BBI-
BOJI O CTaTyce MPEeNJIOKEHHON THUIOTE3bI;

— coOmofath TMpaBmwia 0e30MacHOro Tpyda MpHU MPOBEICHUU HCCICTOBAHUMN B pamMkax
y4eOHOTO JKCIIEpUMEHTA, MpakTUKyMa M Y4eOHO-HMCCIIEIOBATEIbCKONH H TPOEKTHOU
e TEIbHOCTH C UCIIOIb30BAaHUEM HU3MEPHUTEIBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHHUS;

— pemaTh pacdyE€THBIC 3aJlauyd C SIBHO 33a/IaHHON M HESIBHO 33JJaHHON (PU3HYECKOM MOJIeNblo: Ha
OCHOBAHUU aHaJIM3a yCJIOBHUS OOOCHOBBIBATH BHIOOP (hU3NUECKON MOJEIH, OTBEUAIOIIeH TpeOOBaHUSIM
3a7a4u, TMPUMEHSATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJNAThl (PU3HYECKUX TEOpHil TpHU
HUCTIOIb30BAaHUM MAaTEeMAaTUYECKUX METOJOB PEIISHHUs 3ajad, MPOBOJWTH pPacdyEThl HAa OCHOBAHHU
UMEIOIINXCSL  JIaHHBIX, aHATM3UPOBATH pe3yabTaThl U KOPPEKTUPOBATH METObI PEIICHUS C
y4€TOM TOJTYUYCHHBIX PE3yIbTaTOB;

— pemaTh KauyeCTBEHHBbIE 3aJa4M, TpeOylollue TMPUMEHEHHMS 3HAHHWM W3 pa3HBIX pa3JelioB
IIKOJIBHOTO Kypca (U3WKHM, a TakKe WHTETpalfu 3HAHUA U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAYy4YHOI'0 IMKJIA: BBICTPAauMBaTh JIOTMYECKYIO ILEMOYKY PAaCCyX ICHUU C ONMOpPOM Ha WM3yUYCHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (DH3UYCCKUEC SBIICHUS,

— HWCTOJIb30BaTh TEOPETUYECKUE 3HAHUS JJI1 OOBSCHEHHUS OCHOBHBIX MPHHIIMIIOB PabOTHI
U3MEPUTEIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOHUCTB U TEXHOJIOTUYSCKUX MPOIIECCOB;

— TIPUBOJUTH MPHUMEPHI BKJIaJa POCCHUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHC
HayKH, B 00BSICHEHHUE TPOIIECCOB OKPYKAIOIIETO MUpPA, B Pa3BUTHE TEXHUKHU U TEXHOJOTHUIA;

— aHaJU3UPOBATh U OICHUBATH IMOCJEJICTBUS OBITOBOM M MPOU3BOJICTBEHHOUN IESTEIbHOCTHU
YeJOBEKa, CBSI3aHHOM C (DU3HMYECKUMH MPOIIECCaMU, C MO3UIHNA IKOJIOTHUECKONW Oe30macHOCTH,
MpPEACTAaBICHUN O palMOHAJIbHOM MNPUPOAOIOIb30BAaHUHU, a TaKXKE Pa3yMHOM MCHOJB30BAHUU
JIOCTH>KECHUH HAYKH U TEXHOJIOTUH JUTST JaITbHEHIIIETO Pa3BUTHS YE€JIOBEYSCKOTO OOIIEeCTBA;

— TIPUMEHSITH pa3IUYHbIE CIOCOOBI paboOThl ¢ WHpoOpManUel (PU3NIECKOTO COAEpPKAHUS C
HUCMOJIb30BAHUEM COBPEMEHHBIX HWH- (POPMAIIMOHHBIX TEXHOJOTHN: IIPU 3TOM HCHOJIB30BaTh
COBpeMEHHbIe HH(MOPMAIIMOHHBIE TEXHOJOTHUH [IJIsi TOHCKa, MepepaboTKU U MPeabsSBICHUS
yuyeOHOW ©  HAy4YHO-TIOMyJSIpHOW WHGOpMAIIMH, CTPYKTYPHUPOBAaHUS W  HWHTEPIIPETAIIUAN
uHpopmam, TOJYYEHHONM U3 pa3IWYHbIX HCTOYHHUKOB; KPUTHUYECKH aHAJIM3UPOBATH
MoJIy4aeMyto MH(GOPMAIMIO B OLICHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAaHUM,
TaK U Ha OCHOBE aHaJIn3a UCTOYHHKaA UH(pOpMAIIUY;

— TPOSIBIIATH OPTraHU3aIMOHHBIE W MO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIIBHOTO MPUOOPETEHUS
HOBBIX 3HAHHUM B MPOIECCE BBIMOJIHEHHUS MPOEKTHBIX M Y4eOHO-HCCIEeA0BaTEIbCKUX paboT; paboTarh
B TpyNIle C WCHOJHEHUEM pa3JUYHBIX COIMANIbHBIX pOJIEH, IUIAaHUPOBAaTh pPabOTy TpYIIIHI,
paIMOHAILHO paclpeieNiaTh ASATEIBHOCTh B HECTAHAAPTHBIX CHUTYyallMsX, aJICKBaTHO OIICHUBATh
BKJIAJT KQXKJOTO U3 YYACTHUKOB TPYIINBI B PEIIICHHE pacCMaTPUBAEMOM MPOOTIEMBbI;

— TPOSIBIIATH MOTHBAIMIO K Oyaymiedt mpodecCHOHAIBHON JESATEIPHOCTH IO CIEIUATBHOCTIM
(OU3UKO-TEXHUIECKOTO MPOHIIS.



11 knace
B mnpouecce wusydeHuss Kypca (usuMku yriryonéHHoro ypoBHA B 11 kiacce ydeHHUK
HAy4YUTCS:

— TOHUMATh POJb (PU3UKU B IKOHOMHYECKOM, TEXHOJOTMYECKOM, COUMAIBHONW M ATUYECKOH
cepax AeATETBHOCTH YEJIOBEKa; POJb U MECTO (PM3UKU B COBPEMEHHOW HAayyHOH KapTUHE MHpA;
pOJb ACTPOHOMHUHU B NMPAKTHUUYECKOW AEATEIHHOCTH YEJIOBEKAa W JaJIbHEWIIEeM Hay4YHO-TEXHUYECKOM
Pa3BUTHH; 3HAUYCHHE OMHUCATEIbHON, CUCTEMATH3UPYIOLIEH, 0OBSICHUTEIBHON U TPOTHOCTUYECKON
(yHKUIMN ¢GU3NUECKON TEOpuH — DJIEKTPOAMHAMUKH, CIEIMATIbHOW TEOPUH OTHOCHUTEIBHOCTH,
KBAaHTOBOM (U3UKH; poib  (PuU3MYECKOH  Teopun B (POPMHUPOBAHMHU  TPEJACTABICHHUH O
(¢uznyecko KapTUHE MHpPA, MECTO (PU3MYECKOM KapTHHBI MHpa B OOIIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAy4HBIX MPEACTABICHUN O MPUPO/IE;

— pa3nuyaTh yYCJIOBHS NPUMEHHUMOCTH MOJeNIe (HU3MYECKHUX TEeNl M MPOLECCOB (SBJICHUH):
OJTHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TIOJsl, TapMOHHUYECKHE KoyieOaHMUs,
MaTeMaTUYEeCKUM MAasTHUK, WACAJIbHBIN MPYKUHHBIH MAsTHUK, TapMOHHWYECKHE BOJIHBI,
UJlelIbHBIA KOJe0aTeIbHbIH KOHTYpP, TOHKasl JIMH3a; MOJIeJIeH aToMa, aTOMHOTO si/ipa U KBAaHTOBOM
MOJIEJIN CBETA;

— pa3nuyaTh yCcJIOBHUs (TpaHUIIBI, 00JIaCTH) MPUMEHUMOCTH (PU3UIESCKUX 3aKOHOB, TOHUMATh
BceoOmui xapakrep (pyHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh HMCIOJIb30BAaHUS YaCTHBIX
3aKOHOB;

— AHAJIU3UPOBaTh M  OOBICHATH  JJIEKTPOMArHUTHBIE  MPOLIECCHl U SIBJIICHMS], UCIIOJIB3YS
OCHOBHBI€ TIOJIO’KEHUS U 3aKOHBI AIEKTPOIUHAMUKHU U CIIEIMAIbHONM TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXPAaHEHHMs DJIEKTPUYECKOro 3apsiaa, cwia Ammnepa, cwia JlopeHna, 3akOH 3JI€KTpOMarHUTHOW
nHaykuuu, mnpaswio JleHna, cBsa3p OJIC caMOMHAYKIMM B D3JE€MEHTE JJIEKTPUUECKOHW LIENMH CO
CKOPOCTBIO HW3MEHEHHUs CHJIBl TOKa; IMOCTYJaTbl CIEHUAJIbHOM TEOPUU  OTHOCUTEIBHOCTHU
DuHIITeHA);

— aHaJM3UpOBaTh U OOBSICHITH KBAHTOBBIE IPOLIECCHI W SIBJICHUS, HCHOJIb3YS IOJIOKEHUS
KBaHTOBOHM (M3uKkH (ypaBHeHHe DHHIITEHHA U1 poTodddexTa, MepBblii U BTOpoi noctynatsl bopa,
MIPUHIHIT COOTHOIIEHHSI HeompeneneéHHocTe I elizeHOepra, 3aKOHBI COXpPAaHEHHS  3apsIOBOTO U
MAacCOBOI'0 YMCEJ W DHEPruU B SIAEPHBIX PEaKLUsIX, 3aKOH PaJHOaKTUBHOIO paclnajia);

— onuchIBaTh (PU3MYECKUE TIPOIECCHl M SBIICHUS, WCIIOJB3Ysl BEJIWUYHUHBI: HAIPSHKEHHOCTH
DJIEKTPUYECKOr0 MOJsA, IOTEHUMAJ JJIEKTPOCTATHUYECKOTO IIOJIsI, PAa3HOCTh MOTEHIIAAJIOB,
SJIEKTPOJBMKYIIAs CWJIAa, HWHIAYKIMST MarHUTHOI'O IIOJIs, MarHUTHBIM IIOTOK, cuja Awmmepa,
WHAYKTUBHOCTb, OJJEKTPOABIDKYIAs CHJIA CaMOWHIYKIWAM, DHEPrus MAarHAUTHOTO IIOJIS
MPOBOJIHUKA C TOKOM, PEJISITUBUCTCKUN WMITYJIbC, TTOJIHAsI SHEPTHsl, DHEPTUsl TOKOsI CBOOOIHOM
YaCTHUIIbI, SHEPTUS U UMITYJILC (POTOHA, MACCOBOE YUCIIO M 3aps] si/ipa, SHEPTUs CBSI3U sAApa;

— OOBSICHATH OCOOEHHOCTH MPOTEKAHUS (PU3WUECKHUX SBJICHUM: DJIEKTPOMAarHUTHAas
WHIYKIWS, CAMOMHIYKIIUSI, PE30HAaHC, UHTep(EepeHIIUs BOJIH, U paKIUs, JTUCIIEPCHs], TIOJTHOE
BHYTpEHHEE OTpakeHHue, (GoToaniekTpuueckuil a¢pdext (poroaddekr), anbda- u O6era-pacmnaabl
si7iep, raMMma-u3jiaydeHue sijiep; (u3ndeckue IPUHIUNBI CIEKTPAJIBLHOTO aHajlu3a W padoThl
Jazepa;

— ONpEeneJIsiTh HalpaBJIC€HUE HHAYKIIMM MAarHUTHOI'O IIOJII MPOBOJHUKA C TOKOM, CHIIbI
Awmmnepa u cuisl JlopeHua;

— CTPOUTH H300pak€HHE, CO3JaBaeMO€ IUIOCKMM 3€pKaJoM, TOHKOM JIMH30M, WU
paccUYUTHIBATh €r0 XapaKTEPUCTUKU;

— TPUMEHSTH OCHOBOIIOJIAralolIe ACTPOHOMHUYECKUE MOHSTUS, TEOPUM U 3aKOHBI IS
aHaM3a U OOBSCHECHUS (PU3UUECKUX IMPOIECCOB, MPOUCXOMSAIINX B 3BE3/1aX, B 3BE3IHBIX
CUCTEMaX, B MEXIaJakTHYeCKOM cpenae; ABMKEHHUsSI HEOECHBIX TeJ, JBOJIOLUUM 3BE3N U
Bcenennoii;

— TPOBOAMUTH MCCIEIOBAHHE 3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH C MCIOJb30BAHUEM IPSMBIX
W3MEpPEHUi: TMpPH HTOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHPOBATH pe3yJbTaThl IOJTYYEHHON
3aBUCUMOCTH (PU3MYECKUX BEJIWYHMH B BHIE TI'paHUKOB € YYETOM aOCOIIOTHBIX IMOTPELIHOCTEH
M3MEpPEHUH, eJaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIIEI0BAHUS;

— TMPOBOAUTH KOCBEHHBIE M3MEPEHUs (PU3HUECKUX BEIUYHH; IIPU 3TOM BBHIOMpATh ONTHMAIbHBII



METOJI U3MEPEHUSI, OLICHUBATh a0COIIOTHBIE U OTHOCUTEIbHbBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHUN;

— TPOBOJMUTH OIBITHI IO TPOBEPKE NPEUIOKEHHONW THITOTE3bl: IUIAHUPOBATH DSKCIICPUMEHT,
coOupaTh AKCIEPUMEHTAIIbHYI0 YCTAHOBKY, aHAJIW3UPOBATh MOJIYYCHHBIE PE3yJbTaThl U JIENIaTh BHI-
BOJI O CTaTyCe MPEIIOKEHHON THUITOTE3bI;

— ONHKCHIBATh METO/IbI TIOJIYYSHHUS] HAYUYHBIX aCTPOHOMUYECKUX 3HAHU;

— cobmrojaTh mpaBWiIa 0€30MacHOr0 TpyAa MPHU TMPOBEICHUU HCCISTOBAHUH B paMmKax
y4eOHOTO AKCIIEPUMEHTA, MpakTHKyMa ¥ Y4YeOHO-HCCIICIOBATEIIbCKOH H TPOCKTHOU
JNESTEILHOCTH C UCIIOIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOUCTB U Ta00PaTOPHOTO 000PYAOBAHHS;

— pemaTh pacyE€THBIEC 3aJa4M C SBHO 3aJaHHON M HESBHO 33JJaHHON (PU3UYECKON MOJEIBIO: Ha
OCHOBaHMM aHaJIM3a YCJIOBHUSA BBIOUpaTh (U3MUYECKHUE MOJCIH, OTBedarolue TpeOOBaHUSAM
3aJ1auu, MPUMEHSATH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThI (PU3MISCKUX TCOPUU TPHU
HCITOJIb30BAaHUM MaTE€MaTHYEeCKUX METOJOB PEUICHUs 3a7ad, MPOBOJUTH pacu€Thl HA OCHOBAHUU
UMEIOIINXCST JaHHBIX, aHAIW3UPOBATh PE3YJIbTaTBl U KOPPEKTHUPOBATH METOJBI PEIICHUS C
Y4ETOM MOJYUYEHHBIX PE3yJIbTaTOB;

— pemaTh KauyeCTBEHHBIC 3a/Jadd, TPeOyrolne MPUMEHEHUs 3HAHUM W3 Pa3HBIX pa3aeioB
IIKOJBHOTO Kypca (PU3MKH, a TakKe HMHTETpAallud 3HAHWW W3 JAPYTUX MPEIMETOB €CTECTBEHHO-
HAay4yHOT'O IIMKJAa: BBICTPAWBATh JIOTHUYECKYIO IIETIOYKY PAaCCYXISHHI C OMOPO Ha M3yYEeHHBIS
3aKOHBI, 3aKOHOMEPHOCTH U (PU3WUECKHUE SIBIICHHS;

— HCIOJB30BAaTh TEOPETUYECKUE 3HAaHHUS Uil OOBSCHEHUS OCHOBHBIX IIPUHIIMIOB pPabOTHI
U3MEPUTEITBHBIX TIPUOOPOB, TEXHUYSCKUX YCTPOUCTB M TEXHOJOTHMYECKHUX MPOIIECCOB;

— TPUBOJUTH NPUMEPHI BKJIAJIa POCCHHCKUX M 3apyOC)KHBIX YUEHBIX-(PU3UKOB B Pa3BHUTHE
HayKH, B O0BSICHEHHUE TIPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— aHaJIM3UPOBATh M OLICHUBATH MOCJICICTBHUS OBITOBON M IPOU3BOJACTBEHHOU NEATEIBHOCTH
YyejoBeKa, CBsI3aHHOUN ¢ (PU3MUECKUMHU IPOIECCaMH, C MO3UIMUNA IKOJIOTHYECKON 0e30MacHOCTH,
MPEACTABICHUA O palMOHAJIBLHOM IIPUPOJIONOIB30BAHIHN, @ TakXKe Pa3yMHOM HCIIOJIb30BaHUU
TIOCTUKEHUN HAYKHU Y TEXHOJIOTUM JJI TabHEHUIIIeTO pa3BUTHUS YEIIOBEYECKOTr0 OOIIEeCTBa;

— TPUMEHSTHh pa3IuYHbIE CIOCOOBI paldoThl ¢ WHPpOpMamnued (GU3UIESCKOTO COACPKAHUS C
HCITOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH: TIpH HTOM HCHOJIb30BaTh
COBpEeMEHHBbIE HWH(MOPMAIIMOHHBIE TEXHOJOTHUH [IJIsi TOHCKa, MepepaboOTKU € TPEabSBICHUS
yu4eOHOW ®  HAy4YHO-TIONMYJSIpHOW HWH(GOPMAIIMH, CTPYKTYPHPOBAaHUS W  WHTEPIIPETAIIAN
nHpopManuu, TOIYYEHHOW U3 pa3IWYHBIX HWCTOYHUKOB; KPUTHYECKH aHAJIN3UPOBATH
MoJIy9aeMyto MH(GOPMAIMIO B OLICHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMCIOIINXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIn3a UCTOYHHKA HH(pOpMAIIHUY;

— TPOSIBIIATh OPTaHHU3AIMOHHBIE M MO3HABATEIbHBIE YMEHHS CAMOCTOSITEJIHBHOTO MPUOOpETEHUS
HOBBIX 3HAHHUM B MPOIECCE BBIMOIHEHUS MPOEKTHBIX M YU4eOHO-HCCIEeA0BaTEeNbCKUX paboT; paboTarh
B TpyIIlE C WCIOJHEHHUEM pAa3IUYHBIX COIHAIBHBIX pOJICH, IUTAaHUPOBaTh paboTy TpyNIbL,
palMOHAIBLHO pacHpeaessiTh NEATeIbHOCTh B HECTaHAAPTHBIX CHUTyallusX, aJIeKBaTHO OIICHUBATh
BKJIaJ] KQXKJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBAEMON MPOOIIEMBI;

— TPOSIBIIATh MOTHBAIMIO K OyAymield mpodeCCHOHAIBHOW NEATEIIBHOCTH IO CIENHATBEHOCTIM
(bU3UKO-TEXHUYECKOTO MPOduIs.

COAEPKXAHUE YYEBHOI'O ITPEJMETA «®U3UKA» (YFJIYBJIEHHI)IFI YPOBEHD)
10 xaacce

PA3JIEJ 1. HAYYHBIV METOJI ITO3HAHWS TPUPOJIbI

duszuka — (QyHIaMeHTalbHasg Hayka o npupoae. HaydHblii mMeTon MO3HAHUS U METOIbI
Hcciaeno0BaHus (U3NYSCKUX SIBIICHUI.

DKCIIEpUMEHT W Teopusl B Ipolecce IO3HaHUs Npupoibl. HalmroneHue U SKCIEPUMEHT B
(usuke.

Cnocobbl u3MepeHuss (PU3NYECKUX BEJIUYHUH (QHAJOTOBbIE U ULU(POBBIE H3MEpPUTEIIbHBIE
MpUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[Torpemnocty u3MepeHut ¢u3MyYeckux BeJUYUH (aOCOJIIOTHASsI U OTHOCUTEJIbHAS).




MopenupoBanue (GU3MYECKUX SBIEHUH W TMpoLEeccoB (MarepuajbHas TOYKa, aOCOJIFOTHO
TBEPAOE TEJI0, HAcaNbHAsl KUIKOCTb, MJCANBbHBIN Ta3, TOYeUHbIN 3apsna). I'unoreza. dusmyeckuit
3aKOH, TPAHUIIBl €r0 NPUMEHUMOCTH. PU3ndecKas Teopusl.

Ponp m wmecro ¢Qusukn B (HOpMHUpOBAaHMHM COBPEMEHHOW HAy4YHOW KapTUHBI MHUpa, B
MIPAKTUYECKON NESATEIBHOCTH JIIOACH.

Yuenuueckuii sxcnepumenm, nabopamopmrvie pabomeit, npaKmuKyM]

1. UsmepeHne cuiibl TOKA M HAINpPSDKEHWS B LENH IMOCTOSTHHOTO TOKA MPHU MTOMOIIM aHAJIOTOBBIX U
U(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

2. 3nakoMmcTBO ¢ mHdpoBoi saboparopueid mo ¢usuke. Ilpumepsl u3mepeHus (GU3NIESCKUX
BEJIMYMH MPHU ITOMOIIHN KOMIBIOTEPHBIX JaTYUKOB.

PA3JIEJI 2. MEXAHUKA
Tema 1. Kunemamuka

Mexanuyeckoe ABWKeHHE. OTHOCHUTEIBRHOCTh MEXaHMYECKOTo ABIKeHUsA. Cucrtema oTcUETa.

[Mpssmast m oOpaTHast 3aa4l MEXaHUKH.

Paamyc-BekTop MatepuaibHON TOUKH, €r0 MIPOEKIIMU Ha OCU CUCTEMBI KOOpJAUHAT. TpaeKkTopus.

[Tepememienrie, CKOpPOCTh (CpeImHsII CKOPOCTh, MTIHOBEHHasi CKOPOCTb) H YCKOpPEHHE
MaTepUaJIbHOM TOYKHU, UX TPOEKIMU Ha OCH CHUCTeMbl koopauHaT. CiokeHue NepeMelleHUd u
CIIOKEHUE CKopocTei. PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBHKEHHUE. 3aBUCUMOCTh
KOOpJIUHAT, CKOPOCTH, YCKOPEHUSI U MyTH MAaTepUAIBLHONW TOYKU OT BPEMEHH M UX TpadUKH.

CBoOoaHOE majeHWe. YCKOpeHne CBOOOMHOrO TajeHus. JIBrkeHue Tesa, OpOIEHHOTO MO
YIJIOM K TOPU30HTY. 3aBHCUMOCTH KOOpPJIHMHAT, CKOPOCTH U YCKOPEHHsS MaTepUallbHON TOUYKH OT
BPEMEHH U UX TpauKH.

KpuBonuneitnoe nBwkeHue. JIBikeHMe MaTepuadbHOW TOYKH IO OKPYXKHOCTH. YTIIOBas H
nuHeWHas ckopocth. Ilepuwon u wactora oOpamenusi. LleHTpocTpemutensHoe (HOpMaabHOE),
KacaTelbHOE (TaHTeHIIMAIbHOE) U MOJIHOE YCKOPEHUE MaTepHalbHONH TOUYKH.

Texnuueckue ycmpouicmea U MmMexXHOI02UUeCKUe Npoyeccobl: CHUIOMETpP, IBHUKEHHE
CHapsIZIOB, LICMHEBIE, IlIeCTepEHYAThIC U PeMEHHBIE TIepeIaul, CKOPOCTHBIE JTU(QTHI.

Jlemoncmpayuu
1. Mogaenb cuctemMbl OTCU€Ta, MILTFOCTPAIINS KHHEMATHYECKHUX XapaKTEPUCTUK JBUKEHUS.

2. CrIocoOBI UCCIIEIOBAHUSI ABUKECHUINA.

3. UnmrocTpatius IpeaenbHOro nepexoia U i3MepeHrne MrHOBEHHON CKOPOCTH.

4. [IpeobpazoBaHue NBMXKEHUM C HCTOJIB30BAHUEM MEXAHU3MOB.

5 Tlamenue Ten B BO3AyX€ U B Pa3peKEHHOM IMPOCTPAHCTBE.

6. HaGmronenne nBuKeHUS Teia, OPOIICHHOTrO IO YIJIOM K TOPU30HTY WM TOPHU30HTAIBHO.

7. HampaBieHrue CKOPOCTH TPU JBIXKEHUHM MO OKPY>KHOCTH.

8 IIpeoOpa3oBaHue yriIoBOW CKOPOCTH B PEIYKTOpE.

9. CpaBHeHUE TIyTeH, TPAEKTOPHUH, CKOPOCTEM ABMIKEHHS OJHOTO M TOTO >X€ Tejla B Pa3HbIX
CHUCTEMax OTCYETA.

Vuyenuueckuii sxcnepumenm, 1abopamopHsie pabomosl, NPpaxKmuKym
1. 3y4yeHnne HepaBHOMEPHOTO JIBUKEHHS C IEIIbIO OMPEICIICHUS MTHOBEHHON CKOPOCTH.

2. V3MepeHue yCKOpeHUsS TIpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM [BIKEHHUU IO HAKIOHHOMU

IJIOCKOCTH.

3. UccnenoBanre 3aBUCMMOCTH ITyTH OT BPEMEHH MPHU PAaBHOYCKOPEHHOM JBH)KEHUH.

4. W3mepenue yCKOpeHUs CBOOOJHOTO TmajeHus (PEKOMEHIOBAHO HCIIOJIb30BaHUE ITU(PPOBOM
nabopaTopun).

5. W3ydeHue [ABWIXKEHMS Tena, OpPOIIEHHOro Topu30oHTaNbHO. [IpoBepka rumoresbl O MNpsIMOM
MPOTOPIHUOHAIFHOM 3aBUCUMOCTH MEXK/1y NaIbHOCTHIO MOJETa M HAYAJIbHOW CKOPOCTHIO Teja.

6. M3yueHne qBUKEHUS Teja M0 OKPYKHOCTH C ITOCTOSIHHOM 10 MOJIYJII0 CKOPOCTBIO.

7. VccnenoBanue 3aBUCUMOCTH NIEpHOJa 00paIieHrsl KOHUYECKOr0 MasiTHUKA OT €ro mapaMeTpoB.

1 B 6noke «Yuenudeckuii dKCHEepHMEHT, I1abOpPaTOpHbIE PaGOThHI, MPAKTUKYM» IIPECTaBIeH
MepeueHb yYEHUUYECKUX paboT, KOTOpbIE IEIeCO00pa3HO MPOBOJUTH MPU U3YYEHUM JAaHHOW TEMBI.
YueHUn4eCKUi 3KCIEPUMEHT MIPOBOJUTCS B MPOLIECCE UCCIIEI0BATENBCKON IEITEIBHOCTH YUYaIUXCSl B



paMKax M3y4eHHsI HOBOT'O Marepuana, J1abopaTopHble palbOThl CIyXaT MPEUMYIIECTBEHHO s
3aKpervieHUsT Marepuajla W OICHKH YPOBHS C(POPMHUPOBAHHOCTH COOTBETCTBYIOIIUX IMPEIMETHBIX
pe3ynbTaToB. PaboThl mpakTHKymMa oOecrneduBaroT NOBTOPEHHE U 0000IleHHe wMaTepuana u
MIPOBOJISITCSL TMOO B KOHIIE M3YUYEHHMs paszielia, MO0 B KOHIE ydueOHOro rojaa. Beibop TemaTuku st
ATUX BHUJIOB YUYEHHUYECKUX MPAKTHYECKUX pabOT MPOBOJIUTCS YUHUTEIEM HCXOJsI U3 OCOOEHHOCTEM
IIOYPOYHOTr'O IUIAHUPOBAaHUS U OCHAIllEHUs KaOuHeTa (PU3UKHU.

Tema 2. lunamuka

IlepBbiii 3axkoH HproToHa. MHeprmanbHble cucTembl oTcyéra. [IpMHIMII OTHOCUTENBHOCTH
lNanunes. HemnepuuanpHble cucTeMBbl OTCU€Ta (ONpeAeIeHUE, TPUMEDPHI).

Macca tena. Cwuna. Ilpunnun cynepno3uiiuu cuil. Bropout 3akon HperoTtoHa mis
MaTepuanbHOM TOUKHU. TpeTni 3akoH Hbr0OTOHA 1151 MaTEpUATIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTAIIMOHHON U MHEPTHOW MACCHI.

Cuna TsoxkecTu. 3aBUCUMOCTh YCKOPEHUSI CBOOOIHOTO MaJSHUSI OT BBICOTHI HAJl MTOBEPXHOCTHIO
MJIaHeThl W OT reorpaduyeckord MHUPOTH. J[BrkeHHe HEOECHBIX Tel M HUX CHYTHUKOB. 3aKOHBI
Kemepa. IlepBas kocmuueckass CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tenma. Bec Tena, ABMXKYIIETOCs C YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIBKCHUS U cuiia TpeHus mokos. Kosddumument
TpeHusi. Cujia CONPOTUBIIEHUS NpPU ABMXKEHUHM Tejla B KUJIKOCTH WM ras3e, €€ 3aBUCHUMOCTb OT
CKOPOCTH OTHOCUTEIBHOTO JIBUXKCHUS.

Jasnenue. ['mapocratuueckoe nasinenue. Cuina Apxumena.

Texnuueckue ycmpoiucmea u mexHoJo2UYecKue npoyeccsbl: NOAUIAITHUKH, JIBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu
. HaGmronenue nBu>xeHUs T B UHEPIMAJIbHBIX U HEMHEPIMATBHBIX CUCTEMax OTCUETA.
. IIpruHIIUII OTHOCUTEIIBHOCTH.
3. KaueHue ByX UMJIMHAPOB WM LIAPOB PA3HOM MACCHI C OJIMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEMHEPLUAIBHOW CUCTEMBI OTCUYETA.
4. CpaBHEHME PaBHOJCUCTBYIOIIEH MNPUIOKEHHBIX K Ty CHJI C IPOU3BEIECHUEM MAaCChl Tena
HA ero yCKOpPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.
5. PaBeHCTBO CuJl, BOBHUKAIOIIUX B PE3yJIbTaTe B3aUMOJICUCTBUS TEII.
6. M3MepeHnne mMacc Mo B3aUMOJICHCTBUIO.
7. HeBecoMOCTb.
8
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. Bec Tena npu yckopeHHOM NoabEME U NaJACHUH.
. LlenTpoOexHble MEXaHU3MBI.
0. CpaBHeHUE CUJI TPEHUS TTOKOSI, KAUCHUS U CKOJIBKECHUS.
Yuenuueckuii soxcnepumenm, rabopamopnvie pabomui, NpaKmuKym
. I3mMepeHnne paBHOAEHCTBYIONIEH CHJI TPU JBM>KEHUU OpycKa 10 HAaKJIOHHOW TIOCKOCTH.
. IIpoBepka rMnoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBM)KEHHSI OpyCKa MO HAKJIOHHOM IJIOCKOCTH Ha
3aJJaHHO€ PAaCCTOSIHUE OT €r0 MAacchl.
3. HccrnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIUX B MNPYXHMHE U PE3NHOBOM
oOpasrtie, oT ux nedopmanuu.
4. I3ydyeHue JBUKEHUSI CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOI uepe3 JErkui OJIoK.
5. U3mepenne kodddummenTa TpeHus 1Mo BeITNYUHE YTII0BOro K03 (HUIIMEeHTa 3aBUCUMOCTH FTp(N).

N —

6. UccnenoBanme  ABMKEHHST ~ Opycka IO  HAaKJIOHHOM  TUIOCKOCTH C IEPEMEHHBIM
KOA(UIIMEHTOM TpEHHS.
7. 3ydenune OBMXEHHS Tpy3a Ha Bajly C TPEHHUEM.

Tema 3. Cmamuka meépdoeo mena

AbGcomotHo TBEpmoe Teno. IloctymaTenbHOEe W BpamiaTelIbHOE JBHKEHHE TBEPAOTO Tea.
MoMEHT cuiabl OTHOCUTENIBHO Ocu BpamieHus. llnedo cumbl. CroxkeHue CHIl, NPUIOKEHHBIX K
TBEpOMy Teny. LlenTp TskecTn Tena.

YcnoBust paBHOBECUs TBEPAOIrO TeJia.

YcroitunBoe, HEyCTOWYHMBOE, O€3pa3IMuHOE pPaBHOBECHE.

Texnuueckue ycmpoucmea u mexHoa02u4ecKue npoyeccovl: KPOHIITEWUH, CTPOUTEIIbHBIN




KpaH, peueéryaTble KOHCTPYKIIUH.
Lemoncmpayuu
1. YcnoBus paBHOBECHS.
2. Bunsl paBHOBecCHS.
Vuenuueckuii saxcnepumenm, nabopamopHsie pabomosl, NPpaAKmuKym
1. UccnenoBanue ycioBUM paBHOBECHS TBEPJIOTO TeJIa, UMEIOIIETO OCh BpaIlCHUSI.
2. KoHcTpynpoBaHue KpOHIITEMHOB M Pacy€T CUJI YIPYTOCTH.
3. N3yyeHne ycTOMYMBOCTU TBEPAOTO Teja, UMEIOIIETO TUIOIIA/lb OTIOPHI.

Tema 4. 3axonvl coxpanenus 6 Mexanuxe

NMnynbc MaTepualibHOM TOYKH, CHCTEMBI MaTEpHANBHBIX TOo4eK. LleHTp macc cucremsl
MaTepHaANbHBIX TOYEK. TeopeMa 0 IBUKEHUHU LICHTpa Macc.

NMmynibe cuiibl 1 U3BMEHEHHE UMITYJIbCA TeJIa. 3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE nBUXKEHME.

MoOMEHT uMITyJIbCa MaTepHAIbHON TOUYKH. [IpencTaBieHne 0 COXpaHEHMHM MOMEHTa HMMITYJIbCa
B LICHTPAJIBHBIX IOJAX.

Pabora cuibel Ha MaJloM U Ha KOHEYHOM MepemenieHuu. I'padpuueckoe npeacraBieHne padOTh
CHJIBL.

MoiHoCTE CHITEL.

Kunerndeckasi sHeprusi MaTepHalbHOW TOUKHU. Teopema 00 M3BMEHEHUH KMHETHYECKONH dHEpTruu
MAaTEpPUaAIbHON TOYKH.

IloreHnmanbHble MW HeNOTEHUMaNbHblE Cuibl. IloTeHnuaneHas >Heprus. lloreHumanbHas
SHeprust ynpyro naedopMupoBaHHOW mpyxuHbl. [loTeHIManbHas SHEpPrUs Tejla B OJHOPOJHOM
rpaBUTAlMOHHOM MoJie. [loTeHnmanbHas 3Heprys Tejla B PaBUTAlMOHHOM II0JI€ OJHOPOJHOrO ILIapa
(BHYTpH M BHe 11apa). Bropas kocMuueckasi CKOpoCTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsA3p pa®OTHl HEMOTEHUMAIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKON 3HEPruU CHUCTEMBI TEIl.
3aKOH COXpAaHEHNsI MEXaHUYECKOW YHEPIUU.

Yipyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHynnn uisi uaeanbHOW JKMIKOCTH Kak CJIIEACTBUE 3aKOHA COXPaHEHMSA
MEXaHU4YECKOU DHEPTHUH.

Texnuueckue ycmpoucmea u mexHol02u4ecKue npoyeccovl. NBUKEHUE PAKET, BOJOMET,
KOTIEP, IPY>KUHHBII MMUCTOJIET, TUPOCKOM, (UTYpHOE KaTaHUE Ha KOHBbKaX.

Jlemoncmpayuu
1. 3aKkoH coXpaHEHUs UMITyJbCa.

2. PeakTuBHOE NBUKECHHUE.
3. I3amMepeHune MOITHOCTH CHUJIBI.
4. V3MeHeHUe 3HEpPruM Teja MpPU COBEPLICHUU pabOTHI.
5. B3auMHBbIe IIpeBpalleHUuss KUHETUYECKONW M MOTEHIMAIIBHOW DHEPrUuil IpU JEUCTBUU HA TEJIO CHUJIBI
TSKECTH U CUJIBI YIIPYTOCTH.
6. CoxpaHEHUE JHEPTrUM MPU CBOOOJHOM MaCHUH.

Yuenuueckuii soxcnepumenm, 1abopamopnvie pabomui, NpaKmuKym
HN3mepenue nmiyibca Tejla MO TOPMO3HOMY ITYTH.
W3mepeHue CHUbl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOMIISI U MOIIHOCTH CHJIBI TSTH.
CpaBHEHME U3MEHEHUSI UMITyJIbCca TeJla C UMITYJIbCOM CHIIBI.
. MccnenoBanne coXpaHEeHUs] UMITYyJIbCa IIPU yIIPYTOM B3aUMOJCUCTBUM.
. I3mepenne KMHETUYECKOW DHEPIUM Tela 10 TOPMO3HOMY ITyTH.
CpaBHeHHE HM3MEHEHUs IOTEHIUAJIbHONM OJHEPrUM MpPY>KUHBI C paOOTON CUIIBI TPEHMUS.
. Onpenenenue pabOThI CUJIbI TPEHUS NPU ABUKEHUHU Teja 110 HAKJIOHHOW TUIOCKOCTH.

NV AL

PA3JIEJI 3. MOJIEKVJIAAPHA A ®U3UKA U TEPMOJINHAMUKA

Tema 1. OcHo8bl MOREKVASIPHO-KUHEMUYECKOU mMeopuu

OCHOBHBIC  TIOJIOXKCHHUS  MOJICKYJIsIpHO-KHHeTH4Yeckor  Teopun (MKT), wux  ombITHOE
obocHoBanme. Jluddysus. bpoyHoBckoe ABMKEeHUE. XapaKTep ABWKCHUS U B3aUMOJICHCTBHS YaCTHII
BerecTBa. MoJielI CTPOSHHUS Ta30B, KHJIKOCTECH U TBEPJBIX TEJI U O0OBICHECHHUE CBOMCTB BEIECTBA Ha




OCHOBE 3TUX Mojenel. Macca u pasmepsl Mojiekyn (atromoB). KomnuectBo BemiecTBa. [locTtosiHHas
ABBoranpo.

TenmoBoe paBHOBecue. Temmneparypa u cnocobwsl e€ usmepenus. lllkana Temnepartyp
Henbcus.

Mopens wupaeanbHoro raza B MKT: wyacTtuusl ra3a JBHXKYTCS XaOTHYECKH U HE
B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHBI. YpaBHeHUe MeHneneeBa—NKitanelipona. AOcCoOJIOTHasE TeMmepaTrypa
(ukana Ttemnepatyp KensBuna). 3akoH J[lanproHa. M3ompomeccbl B H€albHOM Ta3e C
MMOCTOSIHHBIM KOJHWYECTBOM BemiecTBa. ['paduueckoe mpencTraBlieHHE H30IPOIECCOB: U30TEpMa,
n30xopa, uzoodapa.

CBs13p MEXAy AABICHUEM U CPEOHEN KUHETUYECKOW 3HEprueil IMoCTynaTelIbHOrO TEIIOBOrO
JIBUYKEHUS MOJIEKYJ UJiealbHOTro ra3a (ocHoBHoe ypaBHeHue MKT upeanbHOTrO rasa).

CBsi3b aOCOIOTHOM TeMIlepaTyphl TEPMOAMHAMUYECKON CHUCTEMBI CO CpeAHEll KHUHETHYECKOM
SHEPruel NoCTynaTeIbHOr0 TEIIOBOIO JIBM)KEHHUS €€ YacTHIL.

Texnuueckue ycmpoticméa u mexHolo2UuYecKue npoyeccsl: TepMomeTp, Oapomerp,
MOJIydeHHE HaHOMaTepHUaJIoB

JleMmoHCcTpaiumn
Mojenu IBM)KEHUsI 4acTHUIl BEIIECTBA.
Mogenbs GpOYHOBCKOTO JIBHKEHHUSI.
Buneoponuk ¢ 3anmmMceio peaJbHOro OPOYHOBCKOTO IBH)KCHUS.
Jnddy3ust )KUIKOCTEH.
Mopens onrwita LTepHa.
[Iputskenne mMoJeKyJI.
Mojenu KpUCTAIIINYECKHUX PEHIETOK.
Habnionenne u ucciaeqoBaHue M30IMPOLIECCOB.
Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomui, NPpaAKmMuKym

1. HccnenoBanue mpoliecca YCTaHOBJICHUSI TEIUIOBOTO PABHOBECHS MPH TEIUIOOOMEHE MEXIY
ropsiue U XOJIOAHOM BOJOH.
2. H3yuenme H30TEPMHUECKOr0o TIpolecca (PEeKOMEHJOBAHO  HCMIOJIb30BaHUE  IU(PPOBOIL
nabopaTopun).
3. U3ydyeHrne H30XOpHOTO Mpolecca.
4. N3yuenne n300apHOTO TIpoliecca.
5. IIpoBepka ypaBHEHUSI COCTOSIHUA.

XA NR WD =

Tema 2. Tepmoounamuka. Tennogvle Mawiunbsl

Tepmonunamuueckass (TJ]) cucrema. 3amanune BHemHUX YycioBur s T/ cuctemsl.
Bremnue u BHyTpeHHue napamerpsl. [lapamerpsr T/l cucteMsl kKak cpeHHE 3HAYECHUST BEJIMUMH,
OIMCBIBAIOIINX €€ COCTOSTHUE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe nauwanmo tepmoauHamuku. Camormnpous3BoJibHasi penakcauuss T/ cucremsr K
TEIJIOBOMY PaBHOBECHIO.

Mopaenps uaeanbHOTO ra3a B TEPMOJUHAMHUKE — CHCTE€Ma YpPaBHEHUN: ypaBHeHUE MeHaeneeBa
—Kianelipona u BbIpakeHUE I BHYTPEHHEU DHEPrUU. YCJIOBHUSA NPUMEHUMOCTH 3TOH MOJEIU:
HM3Kasi KOHIIEHTpAIMs 4YaCTHUIl, BBICOKME TeMmeparypbl. BripaxeHue i BHYTPEHHEH >SHEpPruu
OJHOATOMHOI'O HJI€aJIbHOTO Irasa.

KBa3ucratnyeckue U HECTaTUYECKHUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoAMHAMUKe. Bpraucienue paboTel mo rpaduky mporecca Ha
pV-nuarpamme.

Temonepenavya kak crmocod W3MEHEHHs] BHyTpeHHel sHepruu TJ[ cuctembr 6e3 coBeplIeHUS
pabotel. KoHBekIus, TEIIONPOBOAHOCTD, U3IIyUYCHHE.

KomuuecTBo TemnoTel. TemnoéMKOCTh Tena. Y aelbHas U MOJsIpHas TEINIOEMKOCTH BEIECTBA.
VpaBHenue Maiiepa. YaenpHas TemoTa CropaHusi TOIUMBa. Pacyér koiMyecTBa TEIUIOTHI IPU
teronepenayde. [lousitue o0 agnabaTHOM mporecce.

[TepBeIit 3ak0H TepMoauHaMHuKHU. BHyTpenHsis sHeprusa. KonndecTBo TerioTel U paboTa Kak
MEpPBI U3MEHEHMSI BHYTpeHHe! sHepruun T/l cucteMmsl.

BTopoli 3aKkOH TepMOAWHAMMKH JIJIsI PAaBHOBECHBIX IIPOLIECCOB: UEpe3 3aJaHHOE PABHOBECHOE




cocrosiuue TJI cucteMbl MPOXOAUT €IMHCTBEHHAsl afguadara. AOCOIOTHAs TeMIeparypa.

Bropo#i 3akoH TepMOIMHAMUKH JJIsi HEPABHOBECHBIX IMPOIECCOB: HEBO3MOXXHO MepenaTh
TEIJIOTYy OT OoJiee XOJIOJHOTO Tela K Oosiee Harpetomy ©O0e3 komneHcannu (Knaysuyc).
HeoGpatuMocTh IpUPOIHBIX MPOIIECCOB.

I[Mpunmuner aedictBus TermoBbiXx MamuH. KIIJ[. MakcumansHoe 3Haduenue KIIJI. [ukn
Kapho.

DKOJOTHUYECKHE aCHeKThl HCIIOIB30BaHMS TEIUIOBBIX JBUrareneil. TeruioBoe 3arpsi3HEHHE
OKPYXKAIOIIEH CPEJbI.

Texnuueckue ycmpotcmea U mexHOoJI02UYecKue npoyeccwvl: XOJOIUIbHUK, KOHIUIIMOHED,
NU3CIIbHBIM W KapOIOpaTOpHBIM JBUTATEIH, NapoBasi TypOMHA, MOJYYEHUE CBEPXHU3KUX
TEeMIIepaTyp, YTHIHM3AIUs «TEIUIOBBIX» OTXOJOB C HCHOJb30BaHUEM TEIUIOBOTO Hacoca,
YTHIIN3AIUS OMOOPTAaHUYECKOTO TOTUIMBA JJIsi BBIPAOOTKHU «TEIUIOBOM» W JJICKTPOIHEPTHUHU.

JleMmoHCcTpaiumn
1. H3meHeHue Temiieparypbl NpU aauadaTUUYECKOM pacCUIMpPEHHH.

2. Bo3aymiHoe orHuBo.

3. CpaBHeHHE YyACTbHBIX TEIUIOEMKOCTEH BEIIECTB.
4. CiocoObl U3BMECHEHHSI BHYTPEHHEH SHEPTHHU

5. HccnenoBanune aamabaTHOTO TpoIriecca.

6 . KomnibroTepHble MOJIENIM TEIUIOBBIX JABUTATEJICH.

Y4YeHUYECKHU SKCIICPUMEHT, JJa0OpaTOPHBIC PaOOTHI, MIPAKTHKYM
1. W3mepeHue yaenbHOM TETIOEMKOCTH.

2. MHccnenoBaHue Tmipoliecca OCTHIBaHUS BEIIECTBA.

3. UccnenoBanne annabaTHOrO Tpolecca.

4. H3yudeHue B3aMMOCBSI3U DHEPTHUU MEKMOJIEKYJISIPHOTO B3aUMOJCUCTBUSI U TEMIIEpPATYPhI
KUTNCHUS KUJIKOCTEH.

Tema 3. Aepecamnvie cocmoanus eeuecmea. Pazosvie nepexoosl

[MapooOpa3oBanue wu koHAeHcauus. Mcnapenue u KkureHwe. VYJejdbHas TemiaoTa
mapooOpa3oBaHUS.

Hacepliennple 1 HeHachIlleHHBbIE mapbl. KadecTBeHHass 3aBUCHUMOCTH TIJIOTHOCTH U JABJICHUS
HACBIIIEHHOTO Tlapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT O0BEMa HACHIINIEHHOTO  Tapa.
3aBUCUMOCTDH TEMIEPaTypbl KUTICHUS OT JAaBJICHUS B KUIKOCTH.

BrnaxxHocte Bo3myxa. AOCOMIOTHasE W OTHOCUTENIbHAas BJIAXHOCTb. TBEpnoe Temo.
Kpucrannuueckne u amopdHble Teina. AHH30TPONMS CBOMCTB KpHUCTaUIOB. llmaBnenue wu
KpUCTaJNIU3anus. Y IenbHas TerioTa miasieHus. Cyomumarys.

Hedopmanun tBEpHOro Tema. Pactsbkenme u cxkartme. Casur. Monayns FOnra. ITlpemen
ynpyrux aedhopMaiui.

TernoBoe pacHIUpeHUE KUJIKOCTEH W TBEPABIX TEJ, 00OBEMHOE W JUHEWHOE pacIIMpEHUE.
AHrapMOHHM3M TEIJIOBBIX KOJIEOAHWN YacTHUIl BEIleCTBa KaK MPUYMHA TEIJIOBOTO PACIHIMPEHUS
TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B (pa30BBIX NMepexo/iax. Y paBHEHHE TEIUIOBOTO OaiaHca.

[ToBepxHocTHOe HaTshkeHHe Kod3(Q(QUIIMEHT TOBEpXHOCTHOrO HaTsokeHUs KammsipHbie
siBeHus JlaBneHue moji UICKpUBJIEHHON MOBEPXHOCTHIO K)uUAKocTn Dopmyna Jlammaca

Texnuueckue ycmpoucmea U MmMEXHOJN02UYECKUEe NPOYEeCcchbl: KUJIKUE KPHUCTAIIIBI,
COBpPEMEHHBIE MaTEpHaJIbI.

Jlemoncmpayuu
1. TemnoBoe pacimpeHue.

2. CBoiicTBa HACHIIICHHBIX MapOB.

3. Kunenue. Kunenue npu noHU>KEHHOM JIaBJICHUH.

4. U3mepeHure CUIbl MOBEPXHOCTHOTO HATSIKEHUSI.

5. OnbITHI C MBUTBHBIMU TJIEHKAMU.
6
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. CmauuBanmue.
. Kanwuisipable siBICHUS.

Mojienn HEHBIOTOHOBCKOH KHUIKOCTH. 9. CrIOCOOBI M3MEPECHUST BIAKHOCTH.
0. MccnenoBanue HarpeBaHUs W IUIABJICHHUS KPHUCTAJIMYCCKOT'O BEIICCTBA.



11. Buaper nepopmarmii.
12. Habmronenue Maibix aedopmarui.
Vuyenuueckuii sxcnepumenm, nabopamopnwvle pabomul, NPpaAKmMuKym
1. I3ydyeHue 3aKOHOMEPHOCTEHW HCHApPEHUs] KUIKOCTEH.
2. V3mepeHue yJaelbHOM TEIUIOTHI IUIABJICHUS JIbJA.
3. 3ydeHne CBOMCTB HACKIIICHHBIX MTapOB.
4. 3mepenne aOCOTIOTHOM BIa)KHOCTH BO3/IyXa M OLIEHKA MAacChl TapOB B MOMEIICHUH.
5. U3mepenue ko3 dumrenTa moBEpXHOCTHOTO HATSHKSHUS.
6. U3mepenue monyns FOnra.
7. VccnenoBanue 3aBUCUMOCTH JIe(pOopMaIi pe3NHOBOTO 00pasiia OT MPUIOKEHHOW K HEMY CHUIBIL.

PA3JIEJI 4. QJIEKTPOJJNHAMUKA

Tema 1. Dnekmpuueckoe noze

OnekTpu3auust Tel U €€ MpOosABIEHUs. OJEKTPUUECKUM 3apsan. /[Ba BHaa 2JIEKTPUUECKHUX
3apsAnoB.  IIpOBOAHWKH, JWAJIEKTPUKHU U MOJYHPOBOJHUKHU. DJIE€MEHTAPHBIN AJIEKTPUUECKUI 3apsii.
3aKOH COXpAaHEHHUsI AIEKTPUYECKOTO 3apsja.

BzanmonerictBue 3apsimoB. Toueunble 3apsinbl. 3akoH Kyiona. Onektpuyeckoe nose. Ero
NEeHCTBHE Ha JJIEKTpUYeckue 3apsapl. Hanmpspk€HHOCTH anekTpudeckoro mojs. IIpoOHblit 3apsn.
JInHAKM HaANIPSHKEHHOCTH DJIEKTPUYECKOro nosst. OTHOPOAHOE 3JIEKTPUUECKOE MOJIE.

[ToTeHMaNbHOCTD 3IEKTPOCTATUYECKOTO MOJid. Pa3HOCTh MNOTEHUHUAJIOB UM HANpsKEHHUE.
[loTeHmanbHas SHEpPrus 3apsAaa B AJIEKTPOCTATUYECKOM mose. lloTeHnman 31eKTpoCcTaTHYecKoro
nosns. CBsA3p HaNPsHKEHHOCTU TOJIST U PA3HOCTU MOTEHUUAJIOB ISl 3JIEKTPOCTATUYECKOrO MO (Kak
OJIHOPOJIHOTO, TaK U HEOJHOPOJIHOTO).

[IpuHIMI Cynepno3uIUN IEKTPUUECKUX MOJEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOH cdeprl. [lone paBHOMEpPHO
3apsHKEHHOT 0 110 00bEMy 11apa. Ilosie paBHOMEPHO 3apsiKEHHON OECKOHEUHOM MTockocTH. KapTHuHbI
JIMHUN HANPSHKEHHOCTHU 3TUX MOJIEU U SKBUITOTEHIIMAJIBHBIX TOBEPXHOCTEM.

IIpoBOIHMKHM B 3JIEKTPOCTATUUECKOM I0JIE. Y CIIOBUE PAaBHOBECHS 3apsI0B.

JAM3NEKTPUKHY B AIIEKTPOCTATUYECKOM MoJie. J[naiiekTpudeckasi MpOHUIIAEMOCTh BEIIIECTBA.

Konnencarop. D1eKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.

[TapannenpHOE coenqHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COEAMHEHNE KOHACHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATopa.

JIBH>KeHME 3apsyKEHHOW YaCTHUIBI B OJHOPOJHOM BJIEKTPUYECKOM IOJIE.

Texnuueckue ycmpouucmea u mexHoi02udecKue npoyeccol. IJIEKTPOCKOI, DIEKTPOMETP,
AJIEKTPOCTATHYECKasl 3alllUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHAECHCATOPHI, TeHepaTop Bau ne
I'paada.

Jlemoncmpayuu
1. YcTpoiicTBO M NpHHUUI JEUCTBUS AJIEKTPOMETpA.

2. DIEKTPHUYECKOE MOJIE 3aAPSIKECHHBIX IIapUKOB.

3. DJIEKTpUYECKOE TI0JIE IBYX 3apsI)KEHHBIX IIACTHH.

4. Mopaens snekTpoctaTuueckoro rerHeparopa (Banm ge ['paada).

5. IIpoBOAHUKH B 2JIEKTPUYECKOM IIOJIE.
6
7
8

DNeKTpocTaTUYEeCKas 3alluTa.
. YCTpPOWCTBO U AECUCTBUE KOHJIEHCATOPA MOCTOSIHHONW U IEPEMEHHON EMKOCTH.
. 3aBUCHUMOCTB JIEKTPOEMKOCTH TJIOCKOTO KOHAEHCATOPa OT IUIOMIAAX TIJIACTHH, PACCTOSIHUS MEXITY
HUMH U JTUDJIEKTPUUECKONU MPOHUIIAEMOCTH.
9. DHeprus AIEKTPUUECKOr0 MOJIsT 3apsKEHHOTO KOHJIEHCaTopa.
10. 3apsnka u pa3psigka KOHJIEHCATOpa 4Yepe3 Pe3ucTop.
Vuenuueckuii sxcnepumenm, nabopamopmnvie pabomsl, NPAKmMuKym
1. OueHka cui B3aUMOJICHCTBUS 3aps’)KEHHBIX TEl.
2. HaOGmromeHme mnpeBpalieHus] SHEPTUU  3apsHKEHHOTO KOHJCHCATOpa B DHEPTUI0  HW3JIyUYCHHS
CBETOJIMO/IA.
3. H3yueHue npoTeKaHUs TOKA B LEMH, COACPIKAIICH KOHJIEHCATOP.
4. PacnpenerneHue pa3HOCTH MOTEHIMANIOB (HANPSDKEHHS) TIPH TOCJIEAO0BATEIIFHOM COCIHMHEHUH



KOHJICHCATOPOB.
5. UccnenoBanue paspsiga KOHACHCATOpa 4Yepe3 Pe3HCTOop.

Tema 2. Ilocmoanubiii d1eKmpuyeckull mokK
Cuna Toka. IlocTOsSIHHBIN TOK.
VcioBusi  CyHIECTBOBAHUSI MOCTOSIHHOTO  JJEKTPUYECKOTo Toka. VIcTOuHMKH  TOKa.
Hanpsoxkenne U u 9J1C E.
3akon OMa Jiisi yyacTKa Lenu.
DJIEKTPUUYECKOE COINPOTHUBIICHUE. 3aBUCUMOCTh COINPOTHUBIIEHUS OJHOPOIHOTO MPOBOJHHMKA OT
€ro JUTMHBI U TUIOIA/IN TIONEPEYHOr0 CEYEHHUs. Y IeTIbHOE COMPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, mNapajui€IbHOE, CMEUIAHHOE COEAMHEHHWE NPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dyieKTpruueckux mnenei. [Ipasuna Kupxroda.
Pabora snexrpuueckoro Toka. 3akoH Jlxoyns—IJleHna. MOMHOCTh 3IEKTPUYECKOTO TOKA.
TenyoBasi MOIITHOCTB, BBIAEIIEMAasi Ha PE3UCTOPE.
OJIC 1 BHyTpeHHEE COINPOTHUBJICHHUE HCTOYHWKA TOKa. 3akoH OMa I TOJHOW (3aMKHYTOM)
AJIEKTPUYECKON 1Ienr. MOIIHOCTh UCTOYHHKA TOKa. KOpOTKOE 3aMbIKaHUE.
Konnencarop B menu mocTossHHOIO TOKA.
Texnuueckue ycmpoticmea u MeEXHOIOSUYECKUE HNPOYECcCobl: aMIIEPMETP, BOJBTMETP,
peocTart, CYUETUUK IIEKTPUUECKON IHEPTUH.
Jlemoncmpayuu
1. U3mepeHune cuibl TOKA U HalpsI)KEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HaOpsDKEHUs JJIsi PE3UCTOpa, JIaMIIbI
HaKaJWBaHUs U CBETOAMOMA.
3. 3aBUCUMOCTbH COINPOTUBICHUS IHIUHAPUYESCKUX TPOBOJHUKOB OT JJIUHBI, TJIOMIAAA
MOINEPEYHOr0 CEUYEHUsI U MaTepuaia.
4. UccnenoBaHue 3aBUCUMOCTU CHJIBI TOKa OT COMPOTHUBIICHUS MPU MOCTOSSHHOM HAIPSKEHUU.
[Ipsmoe wu3mepenune 3JIC KopoTkoe 3amMblkaHHE TaJlbBaHMYECKOI'O »JJIEMEHTAa M OLIEHKa
BHYTPEHHETO COIPOTHUBIICHUS.
. CtocoObI coequHEeHUsI UICTOYHUKOB ToKa, DJIC Gatapeii.
HccnenoBanne pa3HOCTU MOTECHIMAIOB MEXIY IMOJIIOCAMU HMCTOYHHMKA TOKa OT CHJIBI TOKa B
LIETIH.
Yuyenuuecrkuii sxcnepumenm, 1abopamophusie pabomosl, NPAKMUKYM
HccnenoBanne CMENIAHHOTO COEIUHEHUS PE3UCTOPOB.
. U3mepenue ynenbHOTO COMPOTUBICHUS MPOBOIHUKOB.
. UccnenoBanue 3aBUCHUMOCTH CHUJIbI TOKa OT HAmNpPsKEHUs JJIs1 JIaMITbl HaKaJIWBaHUSL.
. YBenuueHue Tipenena U3MEpeHus amrepmerpa (BOJIBTMETpa).
. U3mepenue D/IC m BHYTPEHHErO CONPOTHUBIIEHUS MCTOYHUKA TOKA.
UccnenoBanue 3aBucumoctu OJIC TaapBaHMYECKOrO JJEMEHTa OT BPEMEHH NpPHU KOPOTKOM
3aMbIKAHUH.
7. WccnenoBanvue pa3sHOCTH TMMOTEHIHMAIOB MEXIY IMOJIOCAMU HMCTOYHHUKA TOKa OT CHJIBI TOKa B
LIETIH.
8. MccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.
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Tema 3. Toxku 6 pa3iuyHvlx cpedax

DnekTpuyecKkass NPOBOAUMOCTh Pa3IUYHBIX BELIECTB. DJIEKTPOHHAs MPOBOAUMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCTb COIIPOTUBJICHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYeCKUd TOK B BakyyMe. CBOMCTBa SJICKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAsi U MPUMECHasl MPOBOJAMMOCTb MOJIYNPOBOJHUKOB. (CBoMcTBa
p—n-niepexona. llomynpoBoaHUKOBBIE PUOOPHI.

DJIEKTPUUYECKUM TOK B AJIEKTPOJIUTAX. DIEKTPOJIUTHYECKAsl TUCCOLUALUA. DIEKTPOINU3. 3aKOHBI
®dapazges s 3JIEKTPOIN3aA.

DJeKTpUUecKU TOK B raszax. CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIA pa3psia. Paznuunble
THUIIBI CAMOCTOSITENIBHOIO pa3psaa. Monuus. [1na3zma.

Texnuueckue ycmpoucmea U NpaKmMu4decKkoe npuMeHeHue: Ta30pa3psi/iHbIe JaMIIb,
SIIEKTPOHHO-JIy4YeBasi TPyOKa, MOJIYHIPOBOJHUKOBBIE NPUOOPHI: AUOA, TPaH3UCTOP, (OTOAUOL,




CBETOJMOJ; TajbBaHMKa, pa@UHUPOBAHME MEIM, BbIIUIABKA AJIOMHUHHS, 3JIEKTPOHHAs
MUKPOCKOITHS.

JleMmoHCcTpaiumn
3aBUCUMOCTb COIPOTUBJIICEHUS METAJUIOB OT TEMIIEpaTyphl.
. IIpoBOAMMOCTE 3JEKTPOIUTOB.
. 3akonsbl 21ekTponuza Papanes.
. MckpoBoii pa3psa 1 IpOBOAMMOCTh BO3AyXa.
CpaBHeHHE TPOBOJMMOCTH METAJJIOB M IMOJIYNPOBOJIHUKOB.
. OZIHOCTOPOHHSISI MPOBOAUMOCTh IHOA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, NPAKMUKYM

1. HabGmroneHue s1aeKTpoau3a.
2. N3mepenue 3apsiia OJJHOBaJIEHTHOI'O HOHA.
3. MccnenoBaHue 3aBUCUMOCTH CONPOTHUBJICHUS TEPMOPE3UCTOpa OT TeMIEpaTyphl.
4. CHATHE BOJBT-aMIEPHOM XapaKTEPUCTUKU TUOJA.

R R N

OU3NYECKUM ITPAKTUKYM

Cnoco6pl u3MepeHuss (PU3NYECKUX BEIWYHMH C HCIOJIB30BAaHUEM AaHAJIOTOBBIX U IH(PPOBBIX
U3MEPUTEIIBHBIX MPHUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTEIHLHBIC
MOTPEIIHOCTH U3MepeHuH ¢puzndecknux BeauduH. OlleHKa rpaHul] TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPCHUM, UCCIISIOBAHUN 3aBUCUMOCTEH (PU3HMUSCKUX BEITUYHH,
MpOBEpPKa MPEAJI0KEHHBIX TUIOTE3 (BBIOOp M3 paloOT, OMHMCAHHBIX B TEMaTHYECKHUX pasjieax
«YYEeHUUYECKHI DKCTICPUMEHT, J1abopaTopHbIe paOOThI, TIPAKTUKYM)).

MEXIIPEJIMETHbBIE CBA3U

H3yuenue kypca ¢uszuku yriayOn€HHOro ypoBHs B 10 Kilacce OCyIIECTBISETCS C yU4E€TOM
COJICPXKATEIIFHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJIOTUH, XHUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemmuvie noHaAmMuUsA, CEA3AHHbBIE C u3yueHuem memooo8 HAYUHO20
no3Hanua: SIBICHUE, Hay4yHbI ¢akT, Turnore3a, (undeckas BeIUYWHA, 3aKOH, TEOopHus,
HaOJIFOJICHUE, DKCIIEPUMEHT, MOJICIUPOBAHUE, MOJICIb, U3MEPECHUE, TOTPEITHOCTH U3MEPEHUH,
U3MepuTeabHble MPUOOPHI, HHudpoBas 1adopaTopus.

Mamemamuka: Pemienne cucreMbl ypaBHeHuil. JluHeWHas ¢yHKuMsA, mnmapadona,
runep6oia, ux rpa¢uku u cBoiictBa. Tpuronomerpuiyeckrue GyHKIHN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC; OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKJIECTBO. BEKTOpbl M HX NPOEKUIMH Ha OCHU
KOOPAWHAT, CJIOKEHUE BEKTOPOB.

Buonozua: mMexaHuueckoe ABWIKEHHWE B JKUBOM mpupoae, auddys3us, ocMoc, TEeTooOMeH
YKUBBIX OpPTraHU3MOB, TEIJIOBOE 3arps3HEHHE OKPY KaloUIel cpeabl, YTHIM3alHUs OHMOOPraHWYECKOro
TOIUTMBA JUISI BBIPAOOTKH «TETUIOBOW» W DJCKTPOIHEPTHH, TIOBEPXHOCTHOE HATSIKCHUE U
KalWUISIPHBIE SIBJICHUS B IIPUPO/IE, IIEKTPUUECKUE SIBIICHUSI B KUBOW IIPUPOJIE

Xumun: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHas Macca, NOJy4YeHUE HAaHOMATEepHaloB, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJI, KUJKOCTEH U
ra3oB, JKHJKHWE KPHUCTAUIbl, DJJIEKTPUYECKHUE CBOMCTBA METAJIOB, JJCKTPOJUTHYECKAS
JIMCCOLAIs, TaJlbBAHUKA, 3JIEKTPOHHAsI MUKPOCKOMHUSI.

T'eozpagpua: BaxHOCTb BO3yXa, BETPhI, 0ApOMETpP, TEPMOMETD.

Texnonozusa: npeobpa3oBaHue ABMKEHUM C UCMOIb30BAHUEM MEXaHU3MOB, YUET CyXOro U
)KUJIKOTO TpPEHHST B TEXHUKE, CTATHUYECKHUE KOHCTPYKIUU (KpPOHIITEHH, peuieT4yaThbie
KOHCTPYKIIUH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE (TUPO- CKOM, BOJIOMET
U T.OI. ), JBUTATeJb BHYTPSHHETO CrOpaHWs, MNapoBasi TypOWHA, OBITOBOW XOJIOJUJIBHUK,
KOHJIMLIMOHEP, TEXHOJOrHMM TIOJYYE€HHUs] COBPEMEHHBIX MaTepuajioB, B TOM 4YHCIE
HaHOMAaTepHaJioB, u HaHOTEXHOJIOTHH, AJIEKTPOCTAaTHUYECKAs 3aI1UTa, 3a3eMJICHUE
BIIEKTPOIPUOOPOB, ra30pa3psiIHbIC JIaMIbl, HOJTYIPOBOJHUKOBBIE TTPUOOPHI; raibBaHUKA.

11 kaacce

PA3JIEJI 4. DJIEKTPOJINMHAMUWKA




Tema 4. Macnumnoe none
B3auMozelcTBAE MOCTOSIHHBIX MarHWTOB M IPOBOJHUKOB C TOKOM. MarmutHoe noiie. Bekrop
MarHuTHOM MHAYKUWH. [IpuHIUII Cynepno3uiyuy MarHUTHBIX IOJIEH. JIMHUM MAarHUTHOM WHIYKIHH.
MarHuTHoOe 10ji€ IPOBOJIHUKA C TOKOM (IPSMOTrO IPOBOJIHMKA, KAaTYIIKH U KPYTrOBOTO BUTKA). ONbIT
Opcrena. Cuna Amrepa, €€ HanpaBJIeHUE U MOJIYJIb.
Cuna JlopeHua, e€ HanpaBlI€HUE U MOAYJb. /JIBHMXKEHHE 3apsiKEHHOM YacTHIbl B OJHOPOJHOM
MarHutHoM nosie. Pa6ota cunel JlopeHnia.
MaruauTHoe noje B BemecTse. PeppoMarHeTUKy, napa- U JUaMarHeTHKU.
Texnuueckue ycmpoucmea u MmMexHOL02UYeCKUe npoyeccvl: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, JIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, AIEKTPOABUTaTENb SIKOOU, yCKOpUTEIU
3JIEMEHTApPHBIX YaCTHII.
Jlemoncmpayuu
1. Kaptuna nuHMA  MHAYKIUM  MarHUTHOTO  TIOJISI  MOJIOCOBOTO U IIOJIKOBOOOPa3HOTO
MOCTOSTHHBIX MAarHUTOB.

2. KapTuHa JMHUNA MarHUTHOW MHIAYKIMU MOJSA JJIWHHOIO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O
KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

3. BzaumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

4. Cuna Awmrepa.

5. JleiictBue cuiibl JIopeHI1a Ha MOHBI DJIIEKTPOJIUTA.

6.HaGrogenue ABMKEHHUsS MMy4yKa 3JEKTPOHOB B MAarHUTHOM IIOJIE.

7. llpyHuun IeMCTBUS AJIEKTPOU3ZMEPUTEIBLHOIO MPUOOpa MarHUTORJIEKTPUUYECKON CUCTEMBI.

Yuenuueckuii soxcnepumenm, rabopamopnvie pabomui, NPpaKmuKym

1. UccnenoBanne MarHMTHOI'O MOJISI MOCTOSIHHBIX MAarHUTOB.

2. UccnenoBanue cBOWCTB (heppOMarHeTHUKOB.

3. HccnenoBanue nelCTBUSI HOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

4. U3mepeHue cuiibl AMriepa.

5. H3yueHue 3aBUCHUMOCTH CHiIbl AMIIEpa OT CHJIBI TOKa.

6. OnpenesnieHMe MarHUTHOW MHIYKIMA HA OCHOBE HW3MEPEHMs CHJIbI AMmIepa.

Tema 5. DnekmpomacHumuas uUHOVKYUsl
SIBneHue >JE€KTpOMarHUTHOM MHAYKUMM. [loTok BekTopa MarHuTHOM uHAyKIuu. OJIC
MHAYKIHAH. 3aKOH dJIeKTpoMarHuTHOM unaykuuu ®dapanes. BuxpeBoe snexkrtpuueckoe nosie. Toku
dyko.
O/1C uHAYKUMU B IPOBOJHUKE, IBMKYIIEMCS B OJHOPOJHOM MarHUTHOM IOJIE.
ITpaBuino Jlenna.
NunyktuBHOCTh. KaTymka WHAYKTHBHOCTM B 1€MW NOCTOSAHHOIO TOKa. SIBneHme
camouHaykuu. 3JC caMOUHIYKIIUH.
OHeprust MarHUTHOT'O MOJISI KATYIIKH ¢ TOKOM. DJIEKTPOMAarHuTHOE MOJIE.
Texnuueckue ycmpoilcmea U mMexXHOIo2UYecKue npoyeccovl: WHAYKIUOHHAsl Ieub,
COJICHOMJI, 3aIIMTa OT BJIEKTPU3ALMNHU TEJI IPU ABUKEHUU B MArHUTHOM ITOJI€ 3€MIIH.
Jlemoncmpayuu
. HaGmronenue siBjaeHUs 3J1€KTPOMarHMTHON MHAYKIWH.
. UccnenoBanne 3aBucumoctu DJ1C MHAYKIIUM OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO ITOTOKA.
. IIpaBuno Jlenna.
[Tagenvre MarauTa B aIFOMHHUEBOUN (MeqHON) TpyoOe.
. SIBIIeHHE CaMOMHAYKIIMU.
HccnenoBanne 3aBucumoctu IOJIC caMOMHAYKLIMH OT CKOPOCTH HM3MEHEHMSI CHJIBI TOKa B
LICIIH.
Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomui, NPpaAKmMuKym
1. HUccnenoBaHue sIBJICHUS JJIEKTPOMArHUTHOM MHAYKOuU. 2. OmnpeneireHne HWHAYKLIHUU
BHUXPEBOI'0O MarHUTHOTO MoJs. 3. MccnenoBanue SIBJIE€HUS CAMOMHIYKIIUU.
4. CoOopka MOAENH 3IEKTPOMAarHUTHOTO I'€HepaTopa.

Y NI

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHBI



Tema 1. Mexanudeckue koneOanus

KonebarenpHass  cucrema. CBobOomnble  konebanus. ['apMoHWYecKkHe KoJeOaHUs.
Kunematnueckoe M AMHAMHUYECKOE OIHUCAHME. DJHEPreTHYECKOe OIMCAaHHE (3aKOH COXPaHEHMs
MEXaHWYeCKOI 3Hepruu). BhIBOJ NMHAMHUYECKOTO ONHCAaHUS TapMOHUYECKHX KOJeOaHUN M3 UX
SHEPreTUYECKOro U KHHEMaTUUECKOTO OITUCAHHUS.

Amvrntyna u ¢asza konebanuii. CBsI3b aMIUTMTYIbl KOJICOAHHH HCXOTHOW BEJIWYHHBI C
aMIUIUTyJaMu KojeOaHUil €€ CKOPOCTH U YCKOPEHHUsI.

Ilepuon m gacrora konedanuii. Ileproa ManbIx CBOOOIHBIX KOJIEOaHWH MaTEeMaTHYECKOTO
MasATHUKA. [leprno cBOOOIHBIX KOIe0aHUH MPY>KMHHOTO MasiTHUKA.

[NonsaTue o 3aryxaromux konedaHusx. BeinyxaeHabie konedanus. Pesonanc. PesonanchHas
KpuBas. Bausitnue 3aTyxaHusi Ha BUJ Pe30HAHCHONW KpUBOU. ABTOKOIEOAHUS.

Texnuueckue ycmpoucmea u MmMexHOA02UYeCKUue Npoyecchbl: METPOHOM, Yachl, Kadelld,
MY3bIKQJIbHbIE HHCTPYMEHTHI, ceficMorpad.

JleMoHcTpalnuu
. 3anuce KoJ1e6aTeIbHOTO ABUKECHUS.
. HaGmronenue He3aBUCUMOCTH MEpUOAa MajlbIX KOJe0aHMMl Tpy3a Ha HUTU OT aMILIATY]IBI.
. MccnenoBanue 3aTyxaromux KoJeOaHUN M 3aBUCHMOCTH IepUoJa CBOOOJHBIX KojeOaHUN OT
COIIPOTHUBJICHUSI.
4. VccnenoBaHue Kojie0aHUN rpy3a Ha MACCUBHOM MPY>KHHE C 1eIbI0 (H)OPMUPOBAHUS NPEICTABICHUN
00 uaeaIbHONW MOJENH NPY>KUHHOI'O MAasiTHUKA.
. 3aKOH COXpaHEHUsI SHEPTUHU NP KOJeOaHUSIX Irpy3a Ha MpY>KUHE.
HccnenoBanue BBIHYXJIEHHBIX KOJICOAaHUH.
. HaGmronenune pesonanca.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM

. U3mepenne nepuoaa cBOOOIHBIX KOJ€OaHUN HUTSIHOTO U NMPYKUHHOTO MasiTHUKOB.
. 3yueHne 3aKOHOB JIBMKEHMS Tejla B XOJIe KoJIeOaHU Ha YIpyroMm I0JIBECE.
. I3yuenue nBH)KEHUS HUTSAHOI'O MasiTHUKA.
[IpeoOpa3oBanue sHEpruM B NPYKUHHOM MasiTHUKE.
. UccnenoBanue yObIBaHUSI aMIUIUTY/ 1l 3aTyXaIOIIUX KOJIEOaHUH.
. MccnenoBanue BBIHYKJIEHHBIX KOJ€OaHUU.
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Tema 2. DnekmpomasHumuwle Ko1ebaHus

Konebarenpuplii koHTyp. CBOOOJHBIE DJIIEKTPOMArHUTHBIE KOJEOaHUS B  HACATIBHOM
kosnebarenbHOM KOHType. Dopmyna Tomcona. CBs3p aMmIUIUTYABI 3apsiia KOHAEHcaToOpa C
aMIUTUTYIOM CHUJIBI TOKa B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUS YHEPTUM B UCAIILHOM KOJIeOaTeIbHOM KOHTYPE.

3aTyxarolmue 3JeKTPOMarHuTHbIe Kojie0anus. BeIHYXI€HHbBIE SJIEKTPOMarHuTHbIE KoJieOaHus.

IlepemeHHbIi1 TOK. MOIIHOCTH MEPEMEHHOIO TOKa. AMIUIMTYJHOE U JAEHCTBYIOIIEE
3HAYCHHUE CUJIbl TOKA Y HAMPSHKEHUS TIPU Pa3IUIHON (PpopMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT
BpPEMEHHU.

CunycouJanbHbIi TIEpeMeHHBIN TOK. Pe3uctop, KOHAEHCATOp M KaTyllka WHIYKTHBHOCTH B
LIENU CUHYCOMJAIIBHOTO TIEPEMEHHOIO TOKa. Pe30oHaHC TOKOB. Pe30HaHC HaNpsKEHUM.

WUneansubiit  Tpancopmarop. IlpousBoacTBo, mnepenaya u MOOTpebOIeHHE BISKTPUYECKOM
SHEPTHUU.

DKOJOTHUYECKHE PHUCKH TMPHU TPOU3BOACTBE djeKkTposHepruu. KymnpTypa ucnonb30BaHUS
AJIEKTPOPHEPTUU B MOBCEIHEBHON >KU3HU.

Texnuueckue ycmpoticmeéa U mMexHON02UYeCKUe Npoyeccobl: JIICKTPUUYECKUN 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKa, JUHUHU dJICKTpoIiepeaad.

JleMmoHCcTpaiumn
1. CBoOOMHBIC AIEKTPOMArHUTHBIC KOJICOaHUS.
2. 3aBUCUMOCTh 4acTOThl CBOOOJHBIX KOJIeOAHUN OT MHAYKTHBHOCTH M EMKOCTH KOHTYpA.
3. OcuwuiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.
4. 'enepaTop He3aTyXalOMMX 3JIEKTPOMAarHUTHBIX KOJIEOaHU.
5. Moaenb 3JIeKTPOMarHuTHOrO TeHepaTopa.
6. BeIHy>XIE€HHbIE CHHYCOUJAIbHBIC KOJIeOaHUs.




7. Pe3ucTop, KaTylika MHAYKTHBHOCTH M KOHJCHCATOpP B IIEMH MEPEMEHHOTO TOKA.

8. Pe3onanc mpu nocienoBaTeIbHOM COCOUHEHHU PE3UCTOPA, KATYIIKU HWHJIYKTUBHOCTH U
KOHJEHCaTopa.

9. YCcTpoHCTBO U TIPUHIUIT JEUCTBHUS TpaHchopmaTopa.

10. Moaenb TUHUM DJIEKTpOIEpEIadu.

VYuenuueckuii sxcnepumenm, nabopamophHsvle pabomvl, NPAKMuUKym
1. Uzyuenue tpancopmaropa.
2. HccnenoBanre EpeMEHHOTO TOKa Yepe3 IMOCIeI0BaTeIbHO COSTMHEHHBIE KOH/ICHCATOP, KAaTYIIKY
U PE3UCTOP.
3. HaOmroneHue 37I€KTPOMAarHUTHOTO pE30HAHCA.
4. UccnenoBanne pabOThl ICTOYHUKOB CBETA B LIENH MEPEMEHHOIO TOKA.

Tema 3. Mexanuyeckue u 31eKmpomMazHummble 0JHbl

MexaHuuecKue BOJIHBI, yCIOBHUS UX paclpocTpaHeHus. [lonepeunsie U mpoa0IbHbBIE BOIHBI.
Ilepuon, ckopocTh pacnpocTpaHEHUsI W JUIMHA BOJIHBI. CBOWCTBA MEXaHWYECKUX BOJIH:
OTpa)keHHe, MpeJoMIIeHUE, UHTepdepeHIus U JUppaKIus.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

IIlymoBOe 3arps3HeHHE OKpYy>Karolleil cpeabl. DIeKTpOMarHUTHBIE BOJIHBI. Y CJIOBUA
M3JIy4YEeHUs] DJEKTPOMAarHWUTHHIX BOJIH. B3aumMmHas opueHranmss BektopoB FE , B, v B
3JIEKTPOMArHUTHOM BOJIHE.

CpolicTBa  2JIEGKTPOMAarHUTHBIX  BOJIH:  OTPaXCHWE, MPEIOMIIEHHE, MOJSIpA3aLMus,
uHTEephEepeHIUs U TUPPAKITIS.

IIlkana 351€KTpPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JIeKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.

I[Ipyunounel paauocBsizu W TejaeBuJeHUs. Panuonokamus. DJIEKTPOMarHUTHOE
3arps3HEHHE OKpY Karollel cpeibl.

Texnuueckue  ycmpoucmea U  NPAKMUYECKOe  NpuMeHeHue.  MYy3bIKaJbHbIe

UHCTPYMEHTBI, pajap, paguoNpUEMHHUK, TEJIEBU30p, AHTEHHA, tenedoH, CBUY-neus,
YJIBTPa3BYKOBasi JMArHOCTHMKA B TEXHUKE U MEIUIIUHE.
Jlemoncmpayuu
1. ObpazoBaHre U pacHpOCTpPaHEHHUE MOMEPEUYHBIX U MPOJOJIbHBIX BOJIH.
2. Konebmomnieecss Ten0 KaKk UCTOYHMK 3BYKa.
3. 3aBHCUMOCTD AJIMHBLI BOJIHBI OT YacTOTHI KOJIE€OAHHH.
4. HaGmroneHue OTpakeHMsT U TPEIOMJICHHUS  MEXaHWYeCKHUX BOJIH.
5. HaGmronenue naTepdepeHny 1 AU pakiud MEXaHHIYEeCKUX BOJIH.
6. AKyCTUUECKHU pEe30HaHC.
7. CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHUE.
8. HaGmroneHue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJIOMH M 4acTOTOI KoJjeOaHUM.
9. HccnenoBaHnue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KE€HUE, MPEIOMIIEHUE, IOJIsipU3alus,

nudpaxmus, UHTEpepeHIIs.
10. O6napysxeHre HHPPAKPACHOTO U yIBTPA(HOICTOBOTO U3ITyICHUM.
Yuenuueckuii soxcnepumenm, rabopamopnvie pabomui, NpaKmuKym
1. U3yuyeHnue mapameTpoB 3BYKOBOM BOJIHBI.
2. N3yueHue pacnpOoCTpaHEHMs 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka

[IpsamonuHeitHOe pacnpoCTpaHEHHE CBeTa B OJHOpOAHOM  cpene. Jlyu cBera. ToudedHblil
HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHU B TIJIOCKOM 3epKalie.
Codepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI TPEIOMJICHHUSI CBeTa. AOCOIIOTHBIM MOKa3aTelb MPETIOMIICHHUS.
OTtHOcUTENBHBIN MOKa3aTeNb npenomiaeHus. [IoCTOSHCTBO 4acTOThl CBETa W COOTHONIEHHE JJIMH
BOJIH MPU NEPEX0/I€ MOHOXPOMATHUYECKOI'0 CBETA YEpEe3 IPaHUIly pas3ziesa JIByX ONTHYECKUX Cpel.

Xon myueit B mpusMme. [Jucniepcust ceera. CinoxHbIM cocTaB 6esoro ceera. Lser.

[TonHoe BHyTpeHHee oTpakeHue. [IpeaenpHblil yroyi noJIHOro BHYTPEHHETO OTPaKEHUSI.




CoOuparomue U paccenBaroinyue JTUH3bl. ToHkas nuH3a. DOKyCHOE pacCcTOsTHHUE M ONTHYEeCKas
CHja TOHKOW JHMH3BL. 3aBHCUMOCTH (DOKYCHOTO PACCTOSIHUS TOHKOW C(epuyecKor IUH3BI OT €&
F€OMETPUHN U OTHOCHUTEIBHOTO IOKa3aTessl NPEIOMIICHUS.

dopMyJia TOHKOM JIMH3BL. YBEJIWYEHUE, JABA€MOE JIMH30M.

Xoa nmyda, NpOUIEANIETro JIMH3Y MOJ IMPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOM OCH.
[TocTpoeHne n300paKeHHI TOUKM M OTpe3Ka MPsIMOil B COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX U
WX CUCTEMax.

OnTtuyeckue pubopsl. Pazpemniarorias criocoOHOCTh. ['71a3 Kak onTUYecKasi CUCTeMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOW ONTHKHU.

BomroBass ontuka. MATepdepentus cBeta. KorepeHTHBIC UCTOYHUKHU. Y CIOBUS HAOIIOICHUS
MaKCUMyMOB U MHUHHUMYMOB B HHTEpP(EpPEHIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX HCTOYHUKOB.
[IpumMepbl KITaCCUYECKUX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpaknuonHas pem€rka. YciaoBue HaONIOACHUS  TJIABHBIX
MaKCHUMYMOB MPH MaJeHUU MOHOXPOMATHUECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Monsipusanus ceera.

Texnuueckue ycmpoucmea uU mMexXHOA02UYEeCKUe npoyeccvl: OYKU, Jylna, NEepUuCKOoIl,
(oToanmapar, MHKPOCKOMN, IPOEKIMOHHBIM amnmapar, MOPOCBETICHUE ONTHKH, BOJOKOHHAS
ONTHKA, TU(PPAKIIMOHHAST PEIIETKA.

Jlemoncmpayuu
. 3aKOHBI OTpPa)KEHUs CBETA.
HccnenoBanue npenomseHUs CBETA.
. HaGronenue nosiHOro BHyTpeHHEro oTpa)xxeHusi. MoJiesb CBETOBO1A.
. UccnenoBanue xo/1a CBETOBBIX MYYKOB YepPe3 MIOCKONAPAJUIEIbHYO MJIACTUHY U MPU3MY.
HccnenoBanne CBOWCTB HM300paKE€HWHM B JIMH3aX.
. Mogenn Mukpockomna, TeJecKora.
Habmronenne wHTepdepeHnu cBera.
. HaGmronenne nBeTOB TOHKHUX IUIEHOK.
. HaGmronenue mudpaknum cBeTa.
10. HWzydyenwme nudpakiMOHHOW PEIIETKH.
11. HaGmronenue nudpakimOHHOTO CIEKTpA.
12. Habnroienue qucnepcuu CBETa.
13. HaOmronenue mojsipu3aiiid CBETA.
14. IlpumeHeHne NOISIPOUIOB A1 U3YUECHUSI MEXAHUUECKUX HAIPSHKEHUH.

Y4YeHu4YeCKUil DKCIEepPUMEHT, JJabopaTopHbIE PabOThl, TPAKTUKYM
1. V3MepeHue mokasatelssi NpeOMJICHHUSI CTEKIa.

2. UccnenoBaHue 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUSA OT BEIECTBA (Ha IMPUMEpPE KUJAKUX JIHUH3).

3. I3mepenne (HpOKyCHOTO pacCTOSIHUS PACCEHUBAIOIINX JIMH3.

4. TlomyuyeHue H300pakeHUs] B CHUCTEME M3 IUIOCKOTO 3€pKayia M JIMH3BI.

5. IlonmydyeHue n3006pakeHUsi B CUCTEME U3 JIBYX JIUH3.
6
7
8

00N A W~

. KoHCcTpynpoBanue TerecKOmUIecKnX CHUCTEM.
. Habmonenue nudpakunu, nHTepdepeHIINN U MOJIsIpU3alliy CBeTa.
. 3y4yenue nonsipu3annu cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTU UIJIEKTPHKA.
9. U3zyuenue nutepdepeHIny Ja3epHOro U3TydeHUs Ha JBYX LIETSX.
10. HaOmronenue aucnepcuu
11. Habntonenne u ucciegoBanve AUMPAKIMOHHOTO CIIEKTpPA.
12. 3mepenue IIMHBI CBETOBOM BOJIHBI
13. IlonyyeHue crieKTpa WU3IYyUYEeHHUsI CBETOJAMOJA MPU MOMOIIN JTUPPAKIIMOHHON PEIIETKH.

PA3JIEJI 6. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'paHMIIBI TPUMEHUMOCTH KJIAacCUYEeCKOM MexaHukd. [locTynmarel crenuanbHONW TEOpUHU
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpa3zoBanusi JlopeHua. YciaoBue NPpUUMHHOCTH.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU U COKpAILCHUE JJINHBI.

DHeprusi U UMNYyJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13p MaccChl € HEPTUEN U UMITYJIbCOM PEJIITUBUCTCKON YaCTULIbl. DHEPTUs ITOKOS.



Texuuueckue ycmpouicmea u MmMexHoJI0SUYeCcKue Npoyeccsl: CIIyTHUKOBBIE NPUEMHHUKH,
YCKOPHUTEIH 3apsKEHHBIX YaCTHII.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomul, NPAKMUKYM
1. Onpenenenne WMIMyJIbca M OHEPIHM PEIATHBUCTCKUX dYacTull (1o ¢oTorpadusiMm TPEKOB
3apsDKEHHBIX YaCTHI] B MATHUTHOM TI0JIE).

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Kopnyckynsapno-6011080u 0yaiusm
PaBHOBecHOE TerioBOE U3NyueHUe (U3TydyeHHEe a0COIIOTHO YEPHO- TO Teja). 3aKOH CMEIICHUS
Buna. I'nnoresa [Inanka o xBaHTax.
DOoTOHBI. DHEPTHUS U UMITYJILC (DOTOHA.
dotorpdexr. Onbiter A.I'. CroneroBa. 3akoHbl ¢doTodddekra. YpaBHEHHUE DUHIIITEHHA
s poroaddexra. «KpacHast rpanuna» gporosrddexra.
JlaBneHnue cBeTra (B YacTHOCTH, /[JaBJC€HHE cCBeTa Ha aOCOJIOTHO MOTJOMIAIIIYI0 U
abcooTHO oTpaxkaromryto moBepxHOcTh). OmbiTel I1.H. JIlebenena.
BonnoBbeie cBoiicTBa yactull. Bomanbl ae bpoiinsa. JlnuHa BoiHBI Ae bpoiiis u pazmepsl
00J1aCTH JIOKAJIU3alluu ABMKYIIEHcs: yacTUllbl. KopImycKyIsipHO-BOJTHOBOM JTyasiu3M.
JAundpaxiys 3JIeKTPOHOB Ha KpUCTaIaxX.
Crnemmuduka nzmepenuii B Mukpomupe. CooTHomeHus: HeonpeaenéHHocrei I eizendepra.
Texnuueckue ycmpoiicmea u mexHojlocudecKue npoyeccovl: CeKTpoMeTp, POTOAIEMEHT,
(oTtomaTunk, TyHHEJIBHBIM MUKPO- CKOITI, COJTHEYHAs1 OaTapesi, CBETOAMO/I.
JleMmoHCcTpaiumn
1. ®oroddPekT Ha yCTaHOBKE C IIMHKOBOM IIJIACTHHOM.
2. UccnenoBanne 3aKOHOB BHemIHero (oTtodddekra.
3. UccnenoBaHnue 3aBUCUMOCTH COIPOTHUBIIEHUS MOJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.
4
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. CBeTomuon.
Conneunast Gartapes.
VY4YeHUYeCKH 3KCIIEPUMEHT, JJabopaTOpHbIE PaOOTHI, MIPAaKTHUKYM
HccnenoBanue doropesucropa.
2. U3mepenue nioctosiHHOM Ilmanka Ha ocHOBe ucciieqoBanus ¢gorodddekra.
3. HUccnenoBanue 3aBUCUMOCTH CHJIBI TOKa Y€pe3 CBETOJMOJ OT HAIPSKEHHUS.

—

Tema 2. Dusuxka amoma

OnbITE MO MCCIIENOBAHUIO CTpoeHus aToma. [InmanerapHas mozaens atoma Pesepdopna.

[Toctynatsr Bopa. M3nydenne u noriomeHne pOTOHOB MPHU NEPEX0JIe aToMa C OJJHOTO YPOBHS
SHEPIUH Ha JPYTOM.

Bunper cnexkrpoB. Chnekrp ypoBHEM »SHepruu aroma Boaopoja. CHoHTaHHOE U
BBIHY>KJI€HHOE N31y4deHue csera. Jlazep.

Texnuueckue ycmpoucmea u mexHoaI02U4ecKue npoyeccol: CHEKTPAIbHBIM aHAJIN3

(CrIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTEP.

Jlemoncmpayuu

1. Monens onwiTa Pesepdopra.
2. HabGntoneHue NMHENUYATBIX CIIEKTPOB.
3. VYcTpoiicTBO U neicTBUE CUETYMKA HMOHUZUPYIOUIMX YaCTHIL.
4. OnpeneneHue MIUHBI BOJHBI JIA3€PHOIO M3JIyYECHUS
VY4YyeHUYeCcKHil AKCIIEPUMEHT, JJadopaTopHbIe padOThI, MIPAKTUKYM
1. HaGmroneHue auHEHYaTOro CIEKTpa.
2. UccnenoBanue cmekTpa pa3peKEeHHOrO aTOMAapHOTO BOJAOPOJa UM HU3MEpPEHHE MOCTOSHHOM

Punbepra.

Tema 3. Dusuka amomuo20 40pa u 1eMeHMapHblX Yacmuy

Hyxnonnas moaens sapa I'eiizenOepra—UMBanenko. 3apsaja sigpa. MaccoBoe YHUCIO sipa.
H3oTomsl.

PanunoakTuBHOCTh. Alb(a-pacnan. DIeKTPOHHBIM M MO3UTPOHHBIM OeTa-pacman. ['amma-




U3IIy4YeHUE.

3akOH paaMOaKTUBHOTO pacmajga. PagumoakTuBHBIE W30TONBI B mpupoxae. CpoiicTBa
MOHMU3UPYIONIETO M3JIyuYeHHUs. BiusiHue paaroakTHUBHOCTH Ha >KHMBBIE OpraHu3Mbl. EcTecTBEeHHBII
dbon wmznydenwus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHsbie cuibl. JledekT macchl siapa.

Snepubie peaknuu. Jlenenne u cuHTe3 siaep. SnepHbie peakTtopbl. [IpoOaeMsbl yrpaBiseMoro
TEPMOSIICPHOTO CUHTE3a. DKOJIOTHYECKUE aCIeKThl Pa3BUTHS SIIEPHON SHEPTEeTUKU.

MeTonpl pErucTpali W HCCIEAOBAHMSI JJEMEHTAapHBIX dYacTull. DyHIamMeHTalIbHbBIE
B3auMojielicTBus. bapronsl, Mme30HBI U JenToHbl. [IpencraBnenne o CtannaptHoit monenu. KBapk-
TJIFOOHHAsI MOJIETb aJPOHOB.

®dusuka 3a npenenamu CtangapTHoit moaenu. TémHas maTepust U TEMHasI SHEPTHS.

EnuncTBO Duzmueckoit KapTUHBI MUpA.

Texnuueckue ycmpoicmea u mexHojlo2uyeckue npoyeccvl: JO3UMETp, Kamepa BunbcoHa,
SINEPHBIA  peakTop, TEPMOSIIEPHBIM peakTop, aTroMHasi Oom0a, MarHUTHO-pPE30HAaHCHAs
ToMorpadusi.

Y4YeHu4YeCKUil DKCIEPUMEHT, JJabopaTopHbIE PabOThl, TPAKTUKYM
1. UccnemoBanue TpekoB 4acTHIl (IO TOTOBBIM (oTorpadusim).

2. HccnenoBanue paJMoOaKTUBHOTO (POHA C MCIIOIB30BAaHUEM JO3UMETPA.
3. N3ydeHue noriomnieHus: 0eTa-4acTUll aIlOMUHUEM.

PA3JIEJI 8. SJIEMEHTBI ACTPOHOMUWU U ACTPODPUINUKI
OTtamnbl pa3BUTHUS acTpoHOMUM. [IpuUKIIagfHOE U MHPOBO33PEHUECKOE 3HAYECHHE ACTPOHOMUHM.

[TprumMeHnMOCTh 3aKOHOB (DU3HUKHU /111 OOBSICHEHUSI MPUPOJIBI KOCMUYECKUX OOBEKTOB.

Metoasl  actpoHOMHYECKUX  HccienoBaHuii. COBpPEMEHHBIE  ONTUYECKUE  TEJIECKOIIbI,
paInoTeNecKoIbl, BHeaTMOchepHasi aCTPOHOMHUS.

Bun 38é3qH0r0 Heba. Co3Be3aus, sipKkue 3BE3/IbI, INTAHETHI, UX BUJIMMOE JIBUKCHUE.

CostHeyHas cuctema.

Comnnue. ConHeyHast akTUBHOCTb. McTtounuk sHeprun. CosHIa u 3BE37.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlmarpamma «CHEKTpaldbHbIM KJIACC — CBETUMOCTBY.
3BE3/1BI TJIAaBHOM MOCIIENOBATEIILHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» IS 3BE3]1 TJIaBHOM

MOCJIe0BATENbHOCTU.  BHyTpeHnHee  cTpoeHue  3BE31. COBpEeMEHHBIE  MOPEIACTAaBICHUS O

MPOMCXOXKJIECHUU U 3BoJIIolnM CoJiHIa U 3BE3/. DTambl KU3HU 3BE3.

Mineunsiii [yt — Hama ["amaktuka. [lonoxxenue n neuxenue CouHia B ["anaktuke. Tursl
rajgakTtuk. Pagnoramaktukuy u kBa3zapbl. UEpHBIE ABIPHI B sJIpaxX TaJaKTHK.

Bcenennas. Pacmmpenue Bceenmennoit. 3akoH Xab66ma. Pasberanwe ramaktuk. Teopwus
bosnpmoro B3peiBa. PeMKTOBOE M3iydYeHUE.

MacmTabHasi cTpykTypa Bcenennoii. Meraranaktuka. Hepeménapie  nmpoOsieMbl
aCTPOHOMMH.

Yuenuueckue nabarooenus:

1. HaOmronenuss 3BE3AHOTO HEOa HEBOOPYXKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH NI OMIpEeAeICHUs] TIOJIOKEHHUSI HEeOECHBIX 0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoJTymiapusi U SIpKU€ 3BE3/BI.

2. Habnronenus B Teneckon JIyHbI, I1aHET, TYMaAHHOCTEH U 3BE3AHBIX CKOTJICHUM.

OUBUYECKUN TPAKTUKYM

Crioco6n1 u3MepeHust (PU3NIECKUX BEJIWYHUH C MCIIOJIb30BAHHEM aHAJIOTOBBIX M HU(POBBIX
U3MEPUTEIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX cHUCTeM. AOCOJIOTHBIE |
OTHOCHUTENBbHBIE TIOTPEIIHOCTH U3MepeHui (Qu3nuecknx BeanuuH. OIleHKa TpaHuI To-
TPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPCHUM, UCCIISIOBAHUN 3aBUCUMOCTEH (PU3HMUSCKUX BEITUYHH,
MpOBEpPKA MPEAJI0KEHHBIX TUIOTE3 (BBIOOp M3 paloOT, OMHMCAHHBIX B TEMaTHYECKHUX pas3jiesax
«YUEeHUYECKUI DKCIIEPUMEHT, JTabopaTOpHBIE paOOTHI, IPAKTUKYM).

OBOBITIAIONIEE ITOBTOPEHUE

O06oOenne u CHUCTEMaTHU3aIHs CoAepIKAHUS pa3aenoB Kypca «MexaHuKay,



«MonexkynsipHas (pu3nka U TepMOAWHAMUKa», «DIEKTpoAuHaMukay, «KojebGaHUS U BOJHBDY,
«OCHOBBI CIIEIIMaTbHOM TEOPUU OTHOCHUTENbHOCTHY», «KBaHTOBas ¢usmka», «IaeMeHThI
aCTPOHOMHMHU U aCTPODUUKI.

Ponp ¢u3ukum w acTpOHOMHHM B DSKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIUAIbHOU U
STUYECKON cdepax AeaTeIbHOCTH YeJIOBEeKa; pojdb U MecTo (U3UKH U aCTPOHOMHUH B
COBPEMEHHOW HAay4YHOU KapTUHE MUPA; 3HAYECHHUE ONUCATEIIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTEILHON M MPOTHOCTHYECKON (DyHKIMIT (pu3ndeckoil Teopuu; poib (PU3NYECKON TEOpUU B
(hopMHUpOBAaHNHU TIPEJCTABICHUN O (PU3HUECKON KapTUHE MHUpPa, MECTO (PU3UYECKON KapTUHBI MHpA B
0o0IIeM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJACTaBICHUN O MPUPO/IE.

MEXITPEIAMETHDBIE CBA3U

N3zyuenne kypca ¢puzmku yriayOon€HHOro ypoBHs B 11 kitacce OCymHIecTBISIETCS ¢ Yy4ETOM
Co/ieprKaTeNIbHbIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTUKH, OMOJIOTUH, XUMHUHU, reorpaduu
"N TCXHOJIOTHUH.

Mesicnpeomemmnsie nonamusn, CeA3AHHbBIE C uzyueHuem Memooo8 HAaAYYHO20
no3Hanus: SIBICHUE, Hay4HBIH (akT, rumoresa, (QHU3MUYecKas BEIWYHHA, 3aKOH, TEOpUs,
HaOII0ZIGHUEe, SKCIEePUMEHT, MOJCIUPOBAHME, MOJEb, W3MEpPEHHE, MOTIPEIIHOCTH H3MEpPEHUH,
U3MEpUTEIbHBIC TPUOOPEI, MU(poBas 1adopaTopusi.

Mamemamuxa: Penienune cucTeMbl ypaBHeHMH TpuroHomerpuyeckue (pyHKLIHMHU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHTC€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXJIECTBO BeKTOphl u HuX
MPOEKIIUM Ha OCH KOOPAMHAT, CJIOKE€HHE BeKTOpoB [Ipon3BoaHBIE 3yI€eMEHTAapHBIX (YHKIMI
[Ipu3Haku 110100HsT TPEYTOIBHUKOB, ONIPEJICICHHUE TUIOMIAIN TUIOCKUX (UTYp U 00bEMa Tedl.

buonozua: snexrpuyeckue SBICHHUS B JKMBOM Ipupoje, KojieOaTelbHbIe JBM)KEHUS B KUBOMU
opupozc, OKOJIOTHUYECCKHUEC PUCKHU npu OpOU3BOJCTBC QJICKTPOSHECPI'UH, OJICKTPOMArHuTHOC
3arps3HEHHUE OKPY’KAIOLIeH cpenbl, yIbTpa3ByKOBas JUArHOCTHUKA B MEIULIMHE, ONTHYECKUE SBICHUS
B )KUBOW IIPUPOJE.

Xumuna: CTpOEHHE aTOMOB M MOJIEKYJI, KpPUCTAJUIMYECKass CTPYKTypa TBEPABIX TeIl,
MEXAaHU3MBbI 00PA30BaHUS KPUCTAJUIMUECKON PEIIETKH, CIEKTPAJIbHBINA aHAIN3.

T'eocpaghua: MarHuTHBIE TIOJIOCAa 3€MJIM, 3aJIe)KH MAarHUTHBIX pyJ, (HOTOChEMKA 3eMHOM
IMOBEPXHOCTH, ceficmMorpad.

Texnonozua: NPUMEHEHHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOJBUTATEIb
SlkoOu, TeHepaTop IIEPEMEHHOTO TOKa, WHIYKIIMOHHAs IIe4b, JIMHUU DJIEKTpoIliepeaad,
SJIEKTPOABUTATENb, pajaap, paluonpUEMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YIbTpa3ByKOBass AUArHoCTuKa B TCXHHUKCE, HpOCKHHOHHBIﬁ arriapar, BOJIOKOHHAas OIITHKA,
COJIHEYHasi Oarapesi, CIIyTHUKOBBIC IPUEMHUKH, sIIEpHAst YHEPTreTUKA U KOJIOTUYECKHE aCHEeKThI
e€ pa3BUTHIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (170 u)

TemaTnueckuii 0JI0K,
TEeMAa

OcHoBHOE CoAECpKaHUuEC

OcHoBHbIE BHBI 1eSITEJILHOCTH y'lilIIII/IXCﬂ1

PA3JEJI 1. HAYUHbBIM METO/J IIO3HAHUS TIIPUPOJIBI (6 u)

Hayunb1ii MmeTox
[MO3HAHUS PUPOJIBI (6 1)

dusznka — pyHAaMeHTaAIbHAST HayKa O MPUPOJIC.
Hayunblil METO ITO3HAHUS U METO/IbI UCCIIEAOBAHUS
(U3NYECKUX SIBJICHUU.

ODKCIEPUMEHT U TEOPHUsI B MPOLIECCE MO3HAHUS
npupoasl. HaGmioneHnue u skcrnepuMeHT B (U3HKE.
CnocoObl u3MepeHust (GU3NIECKUX BEITMUYHUH
(aHasoroBble U U(POBBIE U3MEPUTENbHBIE TPUOOPHI,
KOMIIBIOTEPHBIE TaTYMKOBBIE cUcTEMBI). [lorpemuoctu
M3MEpeHUl (PU3NUEeCKUX BEIUYUH (a0COIIOTHAS U
OTHOCHTEIbHAs). MonenupoBanue (U3NYECKUX
SIBJICHUM M MpOLiecCOB (MaTepuaibHas TOYKa,
A0COJIFOTHO TBEPI0E TEJO, UAcaIbHAs KUIKOCTD,
WJIealIbHBIN a3, ToueuHbld 3apsan). ['unoresa.
DU3NUECKNN 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH.
Dusnyeckasi TeoOpusl.

Ponpe 1 MecTto Gu3NKU B POPMHUPOBAHUHN COBPEMEHHON
HAy4YHOM KapTHHBI MHpA, B IPAKTUYECKOU
IEATEIIbHOCTH JIIOIEH.

YyacTue B IMCKYCCUHU O POJIM (PU3UYECKON TEOpUH B
(hopMUpOBaHUU NIPEACTaBICHUN O (HPU3NUECKON KapTUHE
MUpa, MecTe (PU3NYECKOM KapTUHBI MUpa

B 00I1IEM Py COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
npeacTaBieHu o npupoae. CpaBHEHHUE U3MEPEHUI
(bU3MYECKUX BEJIMYMH MPU MOMOILIM aHAJIOTOBBIX

1 U POBBIX U3MEPUTEIBHBIX ITPHOOPOB. OcBOEHHE c1IOCOOOB
OLICHKU IIOI'PELIHOCTEH U3MEPEHHUM.

OcBoeHHE OCHOBHBIX MPUEMOB pabOThI ¢ IU(pOBOI
nmabopatopueit no ¢usuke.

1 TIpu paspaGoTtke paGoueii mporpaMMbI B TEMAaTHYECKOM TTAHUPOBAHMH JIOJDKHBI OBITh YUTEHBI BO3MOXKHOCTH HCIIOJb- 30BAHMS SIEKTPOHHBIX
(1t poBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOMIUXCS YYEeOHO-METOIWYECKHUMHU MaTepuajia- MU (MyJIbTUMEIUWHBIC TPOTPAMMBI, SJIEKTPOHHBIE
y4eOHUKHU U 3aJIaYHUKH, dJIEKTPOHHBIE OUOINOTEKH, BUPTyalbHbIE 1a0OpaTOPHU, UTPOBBIE TPOTPAMMBI, KOJIJIEKIIMU MU(POBBIX 00pa30BaTEIbHBIX
PECYpCOB), pEUTH3YIONIUX UIAKTH- Yeckue Bo3MoxkHOCcTH MKT, comepxkaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATEIILCTBY 00 0Opa3oBaHHU




PA3JIEJ 2. MEXAHUKA (35 u)

Kunemaruka (10 q)

Mexanuyeckoe ABWKeHHUE. OTHOCUTENBHOCTH
MEXaHHYeCKOTo NBIKeHUs1. CucTteMa oTcuéra.
[Ipsimast u oOpaTHas 3a1ayu MexaHuku. Panmyc-
BEKTOP MaTepUAIIbHOW TOYKH, €T0 MPOESKIIMN Ha OCH
CHUCTEMBI KOOpAUHAT. TpaekTopusi.

[Tepemetienne, CKOPOCTh (CPEIHSSI CKOPOCTbD,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHhalbHON
TOYKH, WX MTPOCKIIUHA HA OCH CHCTEMBI KOOPIHHAT.
CroxeHue nepemMeIieHnii u CI0KeHHue CKOPOCTEH.
PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
NBHDKEHUE. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH,
YCKOPEHUS U ITyTH MaTePUATbHOW TOYKH OT BPEMCHH U
Hx rpaduku.

CB0OOIHOE TTaJIcHNEe. Y CKOPEHHUE CBOOOHOTO
rnaneHus. [[BikeHue tena, OPOIIEHHOTO IO/ YTJIOM K
TOPHU30HTY. 3aBUCUMOCTh KOOPJAMWHAT, CKOPOCTH H
YCKOpEHHUS MaTepUadIbHOM TOYKH OT BPEMEHH U UX
rpadukn. KpruponmHeliHOe NBWKCHHUE. [[BUKEHHE
MaTepuaIbHOU TOYKHU MO OKPY>KHOCTHU. YTJIOBas U
ITMHEWHAsT CKOPOCTb.

[Tepuon u yactora obpamieHus. LlenTpocTpeMutensHoe
(HOpMasTbHOE), KacaTelbHOE (TaHTCeHIIUATBLHOE) U
MOJTHOE YCKOPEHHE MaTepHaTbHON TOUKH.

IIpoBeneHne KOCBEHHBIX U3MEPEHUN MTHOBEHHON CKOPOCTHU
I YCKOpPEHUs Teja, IPOBEICHUE NCCIIEI0BaHUS
BaBUCUMOCTEH MEXIy (PU3NYECKUMH BETMUMHAMHU U OMBITOB
[10 IPOBEPKE MPEII0KEHHON T'MIOTE3BI IPU U3YUYECHUHN
[PaBHOYCKOPEHHOI'O MPSIMOJIMHEUHOTO ABH>KEHUS, TBUKEHUS
TeJa, OpOIMIEHHOTO TOPU30HTAIBHO, ABMKEHUS Tea 10
OKPY>KHOCTH C OCTOSIHHOU 1O MOJIYJIFO CKOPOCThIO. Perienue
pAcU€THBIX 3a7a4 C SIBHO 3aJaHHOW M HESABHO 3aJJaHHOU
(bU3nUecKOi MOJIENBIO C UCIIOIB30BAHHUEM OCHOBHBIX 3aKOHOB
1 (popMyJ1 KUHEMATHUKH.

Pemienne kauecTBEHHBIX 3a/1a4, TPEOYIOMINX MPUMEHEHUS
3HAHUM 110 KHHEMATHUKE.

OOBsICHEHHE OCHOBHBIX MPUHIIUIOB JSUCTBUSI TEXHUUSCKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, TAKUX KAK:
CIIUJOMETP, ABM>KEHUE CHAPSI0B, LICHbIE, LIECTEpEHYATHIE
1 peMEHHBIE TIepeIadn, CKOPOCTHBIE NP THI. OnpeneneHue
YCIIOBHI TPUMEHUMOCTH Mojeliell (U3nUecKuX Tel U
[POLIECCOB (SIBJICHUI): MaTepuaibHasI TOUKA,
PaBHOYCKOpPEHHOE ABIKEHHE, CBOOOIHOE TaJIeHUE.
BrinonHeHne yueOHbIX 3aJlaHUI HAa aHAJIN3 MEXaHUYECKUX
MPOIIECCOB (SIBICHUI) C UCMOIb30BAHUEM OCHOBHBIX
[MOJIOKEHUHM M 3aKOHOB KHHEMATUKHU: OTHOCUTEJILHOCTh
MEXaHUYECKOTO JIBMXKEHUS, GOPMYJIIbl KHHEMATHUKU
[PaBHOYCKOPEHHOTO JIBHKEHUsI, IpeoOpa3oBanus ["anumes
JJISl CKOPOCTH M IEPEMEIIEHUS.

Hcnonp3zoBanue [T-TrexHomoruii mpu padote ¢
TOTIOTHUTENIbHBIMU UCTOYHUKAMU WH(POPMALINH 10 TeME, UX
KPUTHUYECKUM aHAJIM3 U OLICHKA JOCTOBEPHOCTH.

[nnamuka (10 4)

[Iepsslit 3ak0oH HeroTOHA. MHEpLHaNbHBIE CUCTEMBI
oTcu€Tta. [IpuHIMNI OTHOCUTENBHOCTH [ anues.
HeunnepuuanbHubie cucTeMbl OTCU€Ta (OnpeesieHue,
[MPUMEPBHI).

Macca tena. Cuna. [IpuHuun cynepno3unum cuil.
Bropoii 3akoH HproTOHA 117151 MaTepraaibHOM TOYKH.
Tperuii 3akoH HproTOHA 111 MaTEpUANIBHBIX TOYEK.

[IpoBeneHNE KOCBEHHBIX U3MEPEHUN PABHOACHCTBYIOIEU CHUII
1 Kod(pdunmeHTa TpeHus CKOJIBKEHUS, TIPOBEICHUE
VCCIIeIOBAaHUSI 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH U OINBITOB
10 IIPOBEPKE MPEIIOKEHHON THUITOTE3bl IPU U3YYECHUU
NBIDKEHUSI OpycCKa 10 HAaKJIOHHOM INIOCKOCTH, IBUKCHUS
CHCTEMBI CBSI3aHHBIX TeJl, AeopMaIiiu Tedl.

Pemienne pacu€THbIX 3a/1a4 C IBHO 3aJaHHOM U HESABHO




3aKOH BCEMHUPHOTO TATOTEHUs. DKBUBAJIECHTHOCTh
CPaBUTALMOHHON U MHEPTHOMU MAacCCBhlI.

Cuna TshKeCcTH 3aBHUCHMOCTh YCKOPEHUSI CBOOOHOTO
[MaJeHUsl OT BBICOTHI HAJl IOBEPXHOCTHIO MJIAHETHI U OT
reorpadguueckoi mupoThl. JIBrKeHHEe HEOSCHBIX TEI U
X cryTHUKOB. 3akoHbl Kemiepa. IlepBas kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena,
NMBUOKyIHIEerocs ¢ yckopenuem. Cuna tpenus. Cyxoe
Tpenue. Cuia TPeHUs CKOJbXXEHUS U CUJIa TPEHUS
nokosi. Koaddunment tperus. Cruna COnpoTUBIICHUS
Mpy JABUKEHUHU TEJla B )KUIKOCTU WM rase, e€
3aBUCUMOCTH OT CKOPOCTH OTHOCHUTEIHLHOTO JBUKEHUS.
JlaBienue. ' uapocratuueckoe nasieHue. Cuia
ApxuMmena.

3aJaHHON (PU3HUUECKON MOACIIHIO C UCTIOJIL30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJT KHHEMATUKH U TUHAMHUKHA
Penienne kauecTBEHHBIX 3a71a4, TPEOYIOIMX TPUMEHEHUS
3HAHWN 0 KWHEMAaTHUKE U JUHAMUKE.

OOBsiCHEeHHE OCHOBHBIX MPUHIUIIOB AEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUUYECKUX MPOIIECCOB, TAKMUX KaK:
MOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.
Omnpenenenue yciaoBUil MPUMEHUMOCTH MO
(pr3mUecKkux TEN U MPOIECCOB (SIBJICHUN ): HHEpIIHAIbHAS
cucTeMa OTCcuéra, MaTepuaibHasE TOYKa, aOCONIOTHO yIIpyTast
nedopmarius.

BrinonHeHre yueOHbBIX 3aJaHil Ha aHATN3 MEXaHUYEeCKUX
MPOIECCOB (SIBJICHHI) C MCTIOJIb30BAHUEM OCHOBHBIX
OJIOXKEHUW U 3aKOHOB JUHAMUKU: TPU 3aKkoHa HbproTOHA,
[IPUHIUIT OTHOCUTEIbHOCTH [ anuiesi, 3aKOH BCEMUPHOTO
TATOTCHUSI.

PaGoTa B rpymnmax npu oOCyXI€HUHU BOIIPOCOB
MEXIIPEAMETHOTO XapakTepa (HampuMmep, no Teme
«JIBH>KEHUE B IPUPOJIEN).

CraTuka TBEpAOTO Teya

(5 1)

A6comroTHO TBEpAOE Teno. [locTynarensHoe U
BpalaTeJIbHOE ABMKEHHUE TBEPJIOTO TEIa.

MOMEHT CuJIbl OTHOCUTENILHO OcH BpaieHus. [lneuo
cuibl. CIJI0KEHUE CUJI, TPUIIOKEHHBIX K TBEPAOMY
reny. LlenTp TsokecTH Tena.

'Y coBuUsI paBHOBECHS TBEPIOTO Tejla. Y CTOWYHUBOE,
HeycTounBOe, 0e3pa3InyHOe PAaBHOBECHE.

[IpoBeneHue uccie0BaHUs yCIOBUN paBHOBECUS TBEPAOTO
Tesa, UMEIOLIETO OCh BPAIICHUS; KOHCTPYHPOBaHHUE
KPOHIUTEHHOB M Pacy€T CUJI yIPYTOCTH; U3yUEHUE
YCTOMYMBOCTH TBEPJAOTO TEJIA, UMEIOMIErO IUIOMAAb OMOPHI.
Pemenne pacu€THbIX 3a/1a4d C SIBHO 3aJaHHOU U HESBHO
3a7laHHON (PU3UIECKON MOJIETbIO C MCITOJIb30BAHUEM
OCHOBHBIX 3aKOHOB M ()OpMYJI CTaTUKH. Perienue
KayeCTBEHHBIX 3aJ1ay, TPEOYIOIIUX TPUMEHEHHUs 3HAaHUN 1O
craTtuke. OObsICHEHHE OCHOBHBIX IIPUHIUIIOB JIEUCTBUS
TEXHUYECKUX YCTPOWCTB, TAKMX KaK: KPOHIITENH,
CTPOMUTEIBHBIN KpaH, pelIéTyaTble KOHCTPYKLIHH.
Omnpenenenre yCI0BH MPUMEHUMOCTH MOJIeNIeH (PU3NIECKUX
Tel: abCOIIOTHO TBEPIOE TETIO.

BrinonHeHne y4eOHbIX 3aJaHUM Ha aHaJIM3 MEXaHUYECKUX
[IPOLIECCOB (SIBJIEHUH) C HUCMOJb30BAHUEM OCHOBHBIX
[MOJIO’KEHUM U 3aKOHOB CTATHUKU: YCIOBHS PAaBHOBECHS
TBEPIOIO Tea.

3aKOHBI COXpaHECHUS B
mexanuke (10 u)

I/IMHy.HBC MaTepHaHLHOﬁ TOYKH, CUCTCMBI
MaTCPpUAJIbHBIX TOYCK. HGHTp MacC CUCTEMBbI

[IpoBeneHre KOCBEHHBIX U3MEPEHUIN UMITYJIbCA TENa,
KUHETUYECKOM U MOTEHIHAIbHOW YHEPTUU TeJia; IIPOBEICHUE




MaTepHalbHbIX TOUEK. Teopema O IBUIKEHUU LIEHTpa
Macc.

MMITynbC CHIIBI 1 U3MEHEHHE UMITYJIbCA Tella.

3aKOH COXpaHEHHUs] UMITyJIbca. PEakTUBHOE IBUKEHHUE.
MOMEHT UMITYJIbCAa MaTePUAITBHON TOYKH.
[IpencraBieHne 0 COXpaHEHMH MOMEHTA UMITyJIbCa B
LIEHTPAJIbHBIX MOJISX.

PabGoTa cuiibl Ha MaJOM M Ha KOHEYHOM NEpEeMEIICHUH.
["paduueckoe npencraBieHre paboThl CHITBI.
MOIIIHOCTh CHUJIBI.

Kunetnueckasi sHEprusi MarepuaibHOM TOUKU. Teopema
00 M3MEHEHUU KUHETUYECKON SHEPTHUH MaTepUaIbHON
TOUkHU. [loTeHnanpHble 1 HENOTEHIUAIBHBIE CHJIBL.
[loreHnuanbHas sHeprus. [loreHnmanbHas sHEpPrus
yrpyro nedhOpMUPOBaAaHHONW MPYXUHBIL. [loTeHnanbHas
PHEprysl Tejla B OJHOPOJHOM I'PaBUTAILIMOHHOM IIOJIE.
[loTeHManbpHas SHEPrust Tejla B TPABUTALIMIOHHOM I10JI€
OJHOPOJIHOIO 1Iapa (BHYTpU U BHE 11apa). Bropas
KOCMHYECKasi CKOPOCTb.

Tperbst KocMHUecKass CKOpPOCThb. CBsi3b paOOTHI
HENOTEHIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU
PHEPTUU CUCTEMBI TEJl.

3aKOH COXpaHEHUSI MEXaHUYECKOU YHEPTUH.
Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y PaBHEHUE
bepHynM U naeatbHOMN KUIAKOCTH KaK CIJIEICTBUE
3aKOHA COXPAaHEHUSI MEXaHUUYECKOW SHEPIUM.

OIIBITOB I10 ITPOBEPKE MPEAT0KEHHON THIOTE3bI IPU
M3YyUYECHUN PABHOYCKOPEHHOTO MPSIMOJIMHEUHOTO JBUKECHUS
U B3aUMOJICHCTBUS TEII.

Pemienne pacu€THbIX 3a/1a4 C IBHO 3aJaHHOM U HESABHO
3aJaHHON (PU3HUUECKON MOJCIIBIO C UCTIOJIL30BAHUEM
OCHOBHBIX 3aKOHOB U (pOopMyJT MexaHUKHU. Pemienue
KaueCTBEHHBIX 3a7a4, TPeOYyIOINX MPUMEHEHUs 3HAaHUHN 110
MexaHuke. OObsICHEHHE OCHOBHBIX MPUHIIUIIOB

TENCTBUSA TEXHUYECKHUX YCTPOMCTB U TE€XHOJIOTMYECKHUX
POLIECCOB, TAKUX KaK: JIBUKEHUE PAKET, BOOOMET, KONED,
Py XKUHHBIA TUCTOJIET, TUPOCKOII, (UTYpHOE KaTaHHUE Ha
KOHBbKaX.

Omnpenenenre yCI0BHN MPUMEHUMOCTH MOJIeNIel (U3UIECKUX
TeJl ¥ TIPOIIECCOB (SIBICHUIT): aOCOJIOTHO YMPYroe u
a0COIIOTHO HEYIIPYTO€ CTOJIKHOBEHUS.

BrinoiHeHe yueOHBIX 3aJJaHUi HA aHATN3 MEXaHUYEeCKUX
MPOIECCOB(SIBIICHNI) C MCTIOIL30BAaHUEM 3aKOHOB
COXpaHEHHUs] B MEXaHUKE: 3aKOHbI COXPAHEHUSI UMITYJIbCA U
MEXaHUYECKOM SHEpPTUH, CBSI3b PA0OThI CHIIBI C U3MEHEHHUEM
MEXAHUYECKOW HEPruu Tea.

Vcnionp3oBanue [ T-TrexHonoruii mpu padote ¢
TOTIOTHUTEIIBHBIMU MCTOYHUKAMHU WH(POPMAIIHH 10 TeME, UX
KPUTHUYECKUM aHAJIU3 U OLIEHKA JOCTOBEPHOCTH.

PA3JAEJ 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMMUKA (49 4)

(OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TeOpuHn
(15 q)

OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KHUHETUYECKOM
reopun (MKT), ux onsitHoe o60ocHOBanue. Juddy3us.
bpoyHOBCKOE NBUKEHUE. XapAKTEP ABMKECHUS U
B3aMMO/JICHCTBUSI YaCTHI] BellleCcTBAa. Moaeau CTpOSHHUS
Ta30B, KUJKOCTEH U TBEPIBIX TEN U OOBICHEHHE
CBOICTB BEIIECTBAa Ha OCHOBE dTHUX Mojeiei. Macca u
pa3Mmepsl MoJiekyJ (atomoB). KonnuecTBo BelecTsa.
[locTtosiHHas ABoraapo.

TermoBoe paBHOBecHe. TemmepaTypa U CIIocOObI eé
n3Mmepenus. llkana remneparyp Llenscus.

[IpoBeneHre u3MepeHU MapamMeTpoB Tra3a, IPOBEICHNUE
HMCCJIe/IOBAaHUI 3aBUCUMOCTEN (PU3UYECKUX BEITUYHNH U
OIIBITOB TI0 TPOBEPKE MPEAT0KEHHON TUIIOTE3bl MIPU
W3YYEHUN YCTAaHOBJICHHS TEIJIOBOIO PABHOBECHS U
M30MPOLIECCOB B ra3ax. Penienne pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHOW W HESIBHO 3aJIaHHOW (PU3UUECKON MOJEIBIO C
HCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (DOPMYIT MOJIEKY-
TISIpHON (DU3UKH.

Pemnienne kaduecTBEHHBIX 3324, TPEOYIOMIUX MTPUMEHEHHUS
3HAHWM MO MOJICKYJISIpHOU (hU3UKE.




Mopenars uaeanpHoro raza B MKT: yactunpl rasa
NBMD)KYTCSI XAOTHMYECKHU U HE B3aMMOJEHUCTBYIOT JIPYyT C
IPYTOM.

["a30BbIC 3aKOHBI. Y paBHEHUE MeHaeneeBa—
Kianeiipona. AGconroTHas TeMIieparypa (Imkaia
remnieparyp KensBuna). 3akon /lanbToHa.
M30mporecchl B HASaIbHOM ras3e ¢ IMOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. [ padruyueckoe npencraBieHue
M30IIPOLIECCOB: U30TEpMa, N30X0pa, u300apa.

CBsA3b MEXKy JaBJICHUEM U CpeAHENH KMHETUYECKOU
DHEPrUey NMOCTYNATEIbHOTO TEINIOBOTO IBUKECHUS
MOJIEKYJI UA€aIbHOro rasa (ocHoBHOe ypaBHeHne MKT
HJICaTbHOTO Ta3a).

CBs13b a0COIIOTHOM TeMIepaTypbl TEPMOIUHAMUYECKON
CHCTEMBI CO CpEJIHEM KUHETHYECKOUN YHEepruei
[IOCTYIATEIBHOIO TEMJIOBOTO JBMKEHHUSI €€ YaCTHIL.

OOBbsiCHEHHE OCHOBHBIX MPUHIUIIOB AEHCTBUS TEXHUYECKUX
YCTPOMCTB Y TEXHOJIOTHUYECKHUX MPOILECCOB, TAKUX KakK:
TepMOMETp, 0apoMeTp, MOIyuYeHHUEe HAaHOMATEePHAJIOB.
OrnpeneneHue yCIoOBHil IPUMEHUMOCTU MoJieNiel (pru3nueckux
TEJ U TIPOLIECCOB (SIBJICHUI): MOJEIIeH ra3a, >KUIKOCTH

1 TBEPAOTO (KPUCTAJUINYECKOT0) TeJIa, UACATBHOIO rasa.
BrinonHeHrne y4eOHBIX 3aJaHUM Ha aHAJIU3 TEIJIOBBIX
MPOLIECCOB (SIBJICHUI) C UCMOJIb30BAHMEM OCHOBHBIX
rosiockeHnii MKT 1 3aKOHOB MOJIEKYJIApHON (PU3UKHU: CBSI3b
TABJICHUSI UICATBHOTO ra3a CO CPEAHEN KMHETUYECKOM
SHEpPruer TEIIOBOro ABMKEHUS U KOHIICHTpAaIMe ero
MOJIEKYJI, CBSI3b TEMIIEPATYPHhI BEIIECTBA CO CpEeAHEH
KWHETUYECKOM SHEPTrUel TEeIIOBOIO JIBMYKEHHUS €r0 YACTHII,
CBSI3b JIABJICHUS HACAJILHOIO ra3a C KOHIIEHTPAIIUEH MOJIEKYI
1 €ro TeMIlepaTypoii, ypaBHeHue MenneneeBa—Knaneipona.

TepMoanHaMuKa
TenmoBble MaNIMHBI

(20 9)

Tepmonunamuueckas (T/1) cucrema. 3aganue
BHEIIHUX ycioBuM st T cucremsl. BHeninue u
BHyTpeHHUE napameTpsbl. [lapamerpsl T/ cuctemsl
KaK CpeJiHHUE 3HAUCHUS BEJIMUMH, ONUCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE.

HyiieBoe Hauao TEpMOJUHAMUKH.
Camornpon3BoiibHas penakcauus T/l cuctemsl k
TEIUIOBOMY PaBHOBECHIO.

Moaenp uaeanbHOro ra3a B TEpPMOJAMHAMUKE —
cucTeMa ypaBHEHUM: ypaBHeHue Knanenpona—
MenienieeBa U BBIPAKEHUE JJIs1 BHYTPEHHEN SHEPTHUH.
Y c1oBUs IPUMEHUMOCTH 3TOM MOJIENIN: HU3KAas
KOHLICHTpALMs YaCTHULl, BBICOKME TEMIIEPATYPHI.
BeipakeHue 1151 BHyTPEHHENH SHEPTUU OJJTHOATOMHOI'O
HeajJbHOTO rasa.

KBasucratuueckrne U HECTATUYECKUE TPOLIECCHI.
DiiemMeHTapHasi pabota B TepMoaHaMUKe. Boruncienue
paboThl Mo TpaduKy mpolecca Ha p V-auarpamme.
Temnonepenaya kak cnocod U3MEHEHHs] BHYTPEHHEH
pHeprun T/ cuctembl 6e3 coBepIICHUS PaOOTHI.
KoHBeK1Hs, TENIONPOBOHOCTD, U3JTyYEHHUE.

KommnuecTBo TerioThl. TemIoEMKOCTh Tena. Y AejIbHAd U

3MmepeHue y1enbHON TEIUNIOEMKOCTH BEIIECTBA, IPOBEACHHUE
VCCIIeIOBAHUM 3aBUCUMOCTEH (U3HMYECKUX BEIUYHH U
OIIBITOB MO MPOBEPKE NPEIIIOKEHHON TMITOTE3bI IIPU
M3yYEeHHH TPOILIECCOB TEIUIOOOMEHA M anabaTHOTO Mpolecca.
Pemenune pacu€THbIX 3a71a4 € IBHO 3aJJaHHOU U HESIBHO
3aJaHHOU (PUBUYECKON MOJIEIBIO C UCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (pOPMYJI MOJIEKYJISIPHON (DU3UKH U
TEpPMOJAWHAMUKU. PellieHne KauecTBEHHBIX 3ajady,
TpeOyIOIINX MPUMEHEHUS 3HAaHUN 10 MOJICKYJISIPHOU
(puzuke n repmonmaamuke. OOBSICHEHUE OCHOBHBIX
[IPUHIIUIIOB JE€UCTBUS TEXHUUECKUX YCTPOUCTB

1 TEXHOJIOTUYECKUX IIPOILECCOB, TAKUX KaK: XOJIOAWIbHUK,
KOHIWUITUOHED, JU3EIbHBIA U KapOIOpaTOPHBIN JBUTATENIH,
rmapoBasi TypOMHa, IMOJIy4eHHE CBEPXHU3KHUX TEMIEpaTyp,
YTHJIN3ALUS «TEIUIOBBIX» OTXOJI0B C UCIIOJIb30BAHUEM
TEIJIOBOTO HACOCA, YTUIM3AIUsl OMOOPTraHUYECKOro TOILIMBA
17151 BBIPAOOTKU «TEMJIOBOI U 3JICKTPUUECKON IHEPTHUH.
BrlmmostHeHre y4eOHbBIX 3a/IaHUi Ha aHAJU3 TeTUIOBBIX
[pOLIECCOB (SIBJICHUI) C MCTIOJIb30BAaHUEM OCHOBHBIX
rmosiockeHuid MKT 1 3aKkOHOB MOJIEKYJISIPHOUM (PU3UKH U
TEPMOAWHAMUKHU: MIEPBBIM 3aKOH TEPMOJMHAMUKHU, 3aKOH

COXPAaHCHHUA SHCPIruv B TCIJIOBLIX MNPOOCcCCax.




MOJISIDHAsI TEIUIOEMKOCTH BEIIECTBA. Y A€IbHAs TEILUIOoTa
cropanus ToluMBa. Pacuér kosm4yecTBa TEIIIOTHI PU
rerutonepenayde. [Tonstre 06 agnabaTHOM Ipolecce.
[lepBbIii 3aKOH TEPMOAUHAMUKU. BHYTpeHHsIs
pHeprus. KonmuecTBo TEIIOTh U padoTa Kak Mephl
M3MEHEHUs1 BHyTpeHHen sHeprum T/] cucremsl. Bropou
3aKOH TEPMOJVMHAMHUKH JUISI paBHOBECHBIX IIPOLIECCOB:
uepes 3aJJaHHOE paBHOBeCcHOE cocTosiHue T/l cuctemsbl
MMPOXOJUT €IMHCTBEHHAs aguadaTa. AOCONIOTHAS
TemMIeparypa.

BTOpoil 3aKOH TEPMOJIMHAMHUKH 11 HEPABHOBECHBIX
[TPOIIECCOB: HEBO3MOXHO MEpeaaTh TEIUIOTY OT Oosee
XOJIOIHO- T'O Teja K 0oJjiee HarperoMy 0e3 KOMITCH-
caunu (Knaysuyc).

HeoOpatumMocTh NpUpOIHBIX HPOLIECCOB.

[[puHLMIIBI neficTBUS TenaoBbIX MamuH. KITJ]
MakcumaiibHOe 3Hauenue KIIJ. [{ukn Kapuo.
DKOJOTMYECKHUE ACIEKTHI UCIOJIb30BaHUs TEIUIOBBIX
nBuraresiel. TennoBoe 3arpsi3HEHUE OKPYIKaroILIeH
Cpeabl.

Hcnonp3oBanne [ T-TexHomoruii mpu padote ¢
TOTIOTHUTENIbHBIMU UCTOYHUKA- MU HH(GOPMAIIUHU 11O TEME,
X KPUTUYECKUU aHAJIN3 U OLIEHKA JTOCTOBEPHOCTH.

AHanu3 U OLIEHKA MOCJIEICTBUN HMCIIOJIb30BaHUS TEIUIOBBIX
JBUTaTeJIEH U TEIUIOBOIO 3arpsi3HEHUsSI OKPYKAIOLIEH Cpenbl
C MO3UIINI PKOJOTHYECKON 0€30MacHOCTH; MPEACTaBICHUN O
[palioOHaIbHOM MPHUPOIOIOJIBb30BAHUN (B MpoLiecce
[MOJTOTOBKU COOOIIEHUM, BBITIOTHEHHI TPYIIOBBIX
[IPOEKTOB).




ArperaTHbI€ COCTOSIHUS
BerlecTBa. Pa3oBbie
repexonas! (14 1)

[TapooOpa3zoBanue u KoHAeHCanus. Mcrmapenue u
KUTICHUE. Y AelIbHAs TeTjIoTa mapoodpa3oBaHUsl.
HacellieHHbIe 1 HEHACBIIIEHHBIE Mapbl. KauecTBeHHast
3aBUCHUMOCTh IUIOTHOCTH Y JABJICHUS] HACHIILIEHHOTO
rapa oT TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT 00BEMa
HACBIIIIEHHOT'O Mapa. 3aBUCUMOCTb TEMIIEPATyPhI
KUIIEHUS OT JIaBJICHUS B KUJIKOCTH.

BrnaxHocTh BO3ayxa. AOCONMIOTHASE M OTHOCUTEIbHAS
BJIAXKHOCTh. TBEpHOE Teno. Kpucrammueckue

1 aMop(HBIE Tena. AHHU30TPOIUS CBOMCTB KPUCTAJIJIOB.
[ l1aBrieHue U Kpuctayn3auus. Y AejibHas TeIioTa
rwtaBnenusi. CyOnumanus. Jlehopmanuu TBEpIOTO
tena. Pactsbkenue u cxxkarue. Casur. Moaynes FOHra.
[Ipenen ynpyrux nedopmarmuii. TenoBoe
pacuIupeHue KUJIKOCTEH U TBEPABIX TEJI, 00BEMHOE U
MUHETHOe. AHTAPMOHU3M TEIUIOBBIX KOJIEOAHUIN YaCTHII
BEIIIECTBA KaK MPUYMHA TETUIOBOTO paclIUpeHus Tea (Ha
KayeCTBEH- HOM yPOBHE).

[IpeoOpazoBanue 3HEeprur B (ha30BBIX MEpeXoaax.
YpaBHeHHe TermioBoro 6amanca. [ToBepxHoCcTHOE
HaTsDkeHre. KoaddunmneHT moBepXHOCTHOTO HATSKEHHS.
Kanunnsipasie siBinenusi. JlaBieHrue noj NCKPUBIEHHON
[MOBEPXHOCTBHIO )KUIKOCTH.

Hab1ro1eHre cBOMCTB HACHIIIIEHHBIX NTAPOB, MPOBEICHUE
KOCBEHHBIX U3MEPEHUM aOCOJIIOTHOM BIXKHOCTH BO3AyXa,
K03 pulIeHTa MOBEPXHOCTHOTO HATsHKeHUsI, Moayiasa FOHra.
Pemenue pacy€THbIX 3a7a4 ¢ ABHO 3aJaHHOU U HESIBHO
3a/laHHON (PU3UIECKON MOJIEIIbIO C UCIIOJIh30BAHUEM
OCHOBHBIX 3aKOHOB M ()OPMYJT MOJEKYJISIPHOIN (PU3UKHU U
TepMOJUHAMUKH. PenieHne kauyecTBEHHBIX 3aj1ad4,
TPEOYIOIUX IPUMEHEHUS 3HaHUHM 10 MOJIEKYJIIPHON (Qu3HKe
1 TepMoarHamMuKe. OObsICHEHHE OCHOBHBIX MPUHIIUIIOB
CTPOCHUS KUJIKUX KPUCTAIIJIOB, TOTYYEHHUS] COBPEMEHHBIX
MatepruanoB. OnpenesneHre yCIoBU MPUMEHUMOCTH MOJIENIEH
(bu3nYecKuX TeN U MPOIIECCOB (SIBJICHUM): MOIeNel rasa,
PKUJIKOCTU U TBEPIOTO (KPUCTAIIMYECKOTO) TeJa, UeaIbHOTO
rasa.

BrinonHeHne yueOHbBIX 3aJJaHUI HAa aHAJIN3 TETUIOBBIX
[pOLIECCOB (SIBJIEHUI) C UCIIOJIb30BAHUEM OCHOBHBIX
nmosoxxeHnid MKT 1 3akOHOB MOJIEKYJISIpHOW (PU3UKU U
TEPMOAVMHAMUKHU: CBSI3b 1aBJICHUSI UJICAJILHOTO I'a3a ¢
KOHIICHTpAIIUEN MOJICKYJI U €r0 TEMIIEPaTypo, ypaBHEHHUE
Menneneesa—Kianeiipona, nepBblii 3aKOH TEPMOANHAMUKHI
PaGota B rpymmax mpu o0CyXKIeHHUU BOIIPOCOB
MEXKIIPEAMETHOTO XapakTepa (Hanmpumep, o TeMe
«TermnooOMeH B )KUBOU MPHUPOIEL»).




PA3JEJL 4. QJIEKTPOANMHAMMKA (54 4)

DJIEKTPHUUECKOE MOJIe
(24 )

DJIEKTPU3ALMS TN U €€ NPOSIBICHUS. DIEKTPUUECKUI
3apsa. JlBa BUa 3JIEKTpUUYECKUX 3apsaaoB. [IpoBoaHukwy,
TADJIEKTPUKHU U MTOJIYyIPOBOAHUKHU. DJIEMEHTapHBIN
PIEKTPUYECKUM 3aps]i. 3aKOH COXpaHEHUS
PIIEKTPUYECKOTO 3apsja.

BzaumMoaeiicTtBue 3apsaioB. TodyeuHble 3apsiibl.
Kynona. Dnexrpuueckoe nosie. Ero aeiicreue Ha
prekTpudeckue 3apsasl. Hanpsok€HHOCTh
priexkTpuyeckoro nosst. [IpoGusriit 3apsan. Jlunuun
HaNpsKEHHOCTH 3JIEKTpUyecKkoro noist. OaHopoaHoe
preKkTpudyeckoe 1mose. IloTeHnmanbsHOCTh
PJIEKTPOCTATUYECKOIO MOoJs. Pa3HOCTh MOTEHIINATIOB

1 HanpspbkeHue. [loTteHnnanbHas sHeprus 3apsaa B
piekTpocTaThuyeckoM noJie. [lotenunan
PIIEKTPOCTATUUECKOTO 10JIsl. CBA3b HAIIPSI)KEHHOCTH
[10JIS1 U Pa3HOCTH NOTEHLIMAJIOB ISl
PJIEKTPOCTATUYECKOIO MOJISI (KaK OJHOPOIHOTO, TaK U
HEOJHOPOHOTO).

[[puHIMII CynEePNO3UIIUHN DJIEKTPUUECKUX MOJIEH.
[lose Toueunoro 3apsina. Ilone paBHOMEpPHO
3apspkeHHOU cdeprl. [Tone paBHOMEpPHO 3apsKEHHOTO
mo o0pémy mapa. Ilome paBHOMEpPHO 3apsHKEHHONU
OeCKOHEUHOI TTockocTh. KapTuHbl TUHUM
HATIPsKEHHOCTH 3TUX TTOJIEH M SKBUITOTEHIIMAJIBHBIX
1oBepxHocTel. [IpOBOTHUKH B 3JIEKTPOCTATUUECKOM
rnojie. YcioBHe paBHOBECHS 3apsiAoB. JIMAIeKTpUKH B
PJIEKTPOCTATUUECKOM MoJie. Juanekrpuueckas
[MPOHUIIAEMOCTh BEIIECTBA.

KonneHncarop. DneKTpo€MKOCTb KOHIEHCATOPA.
NEKTPOEMKOCTB TNIOCKOTO KoHAeHcaTopa. [lapannensHoe
coeIMHEHNE KOHAeHcaTopoB. IlocienoBarensHoe
COEJIMHEHUE KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHAeHcaTopa. JBrkeHue
3apsKEHHOM YacTHUIIbI B OJHOPOJIHOM 3JIEKTPUYECKOM
oJI€.

3akoH

[IpoBeneHnEe KOCBEHHBIX U3MEPEHUN

1 OMBITOB 1O IIPOBEPKE MPEIIOKEHHOM TUIIOTE3bI MPU
M3y4YEHNH B3aUMOJIEHCTBUS 3apsDKEHHBIX TeEJ, 3apsaa
KOHJIEHCATOpa, MOCIEN0BATEIIBHOTO COEIUHEHNS
KOHJICHCAaTOPOB.

Pemenne pacy€THbIX 3a7a4 ¢ SBHO 3aJJaHHON U HESIBHO
3aJaHHON (PU3MYECKON MOJEIBIO C UCTIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U (POPMYJI IJIEKTPOCTATUKH.

Pemienne KauecTBEHHBIX 3ajlay, TPEOYIOIINX PUMEHEHUS
3HAHUU MO 3JIEKTPOCTATUKE.

OOBsICHEHHE OCHOBHBIX NMPUHILIMIOB ACHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX ITPOLIECCOB, TAKUX KaK:
PIIEKTPOCKOIL, JIEKTPOMETP, DJIEKTPOCTATUUECKAS 3alUTa,
3a3eMJICHHE JIEKTPONPUOOPOB, KOHAEHCATOPHI, FTEHEPATOP
Ban ne I'paada Onpenenenue ycnoBUid MPUMEHUMOCTH
Moaene (PU3NUecKuX Tea: TOYSUHBIN 3apsijl, OJHOPOIHOE
PIEKTpUYECcKoe ToJie BeinoiHeHne y4eOHbIX 3ajaHui Ha
QHAJIN3 JIEKTPUUECKUX MPOIIECCOB (SIBICHUI) C
HCTI0JIb30BAaHUEM OCHOBHBIX ITOJIOXKEHHI U 3aKOHOB
PIIEKTPOJIMHAMUKU: 3aKOH COXPAHEHHUS AJIEKTPHUYECKOTO
3apsiaa, 3akoH KyJioHa, MoTeHIMaIbHOCTh
PIIEKTPOCTATUYECKOTO IMOJIsI, TPUHIUN CYIIEPIO3ULINN
PIEKTPUYECKUX ITOJIEH.

Hcnons3zoBanue IT-TexHonoruit mpu padote ¢
TOTIOJIHUTENIbHBIMU UCTOYHUKAMHU MH(OpMaLMK 1O TeMe, UX
KPUTHUYECKHAM aHAJIN3 U OLIEHKA JOCTOBEPHOCTH.

TTocTOSHHBII

Cwra Toka. IloctosaHHBIR TOK. YcCIiIoBUSA

IIpoBeneHne NpsiIMbIX U3MEPEHUN CHUITBI TOKA U




PIIEKTPUYECKUIN TOK
(24 )

CYLLIECTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA.
Mcrounuku Toka. Hanpsbkenue U n OJ1C E.

3akoH OMa 1Sl ydacTKa Lenu. DJIEKTPUIECKOE
COINPOTUBJIEHNE. 3aBUCUMOCTh COMPOTUBIICHUS
OJHOPOJHOTO MPOBOJIHUKA OT €ro JUIMHBI U IUIOLIAaN
[MOMEPEYHOr0 CEUCHUs. Y IeJIbHOE CONPOTUBIICHUE
BeniecTBa. llocienoBarenpHoe, NapaienbHoOE,
CMEIIAaHHOE COEJIMHEHUE MTPOBOJIHUKOB.

Pacy€r pa3BEeTBIEHHBIX AJIEKTPUUECKUX IICTICH.
[IpaBuna Kupxroda.

PaGoTa snekTpudeckoro Toka 3akoH Jkoyms—Jlenna.
MOIIHOCTB 3JIEKTPUYECKOTO TOKA. TennoBas MOIIHOCTb,
BblJIEJIsIEMAsi HA PE3UCTOPE.

J1C u BHyTpEeHHEE CONPOTUBIICHUE UCTOUYHUKA TOKA.
3akoH Oma 1St TIOJTHOM (3aMKHYTOM) 3JIEKTPUUECKOMN
renu. MoniHocTh UCTOUHMKA ToKa. KopoTkoe
3aMBbIKaHUE.

Konnencarop B 1lenu MOCTOSHHOT'O TOKA.

HaIMpPsKEHUsI, KOCBEHHBIX U3MEPEHUN yAEIbHOIO
conpotusiieHus1, DJ{C U BHYTPEHHETO CONPOTUBICHUS
MCTOYHUKA TOKA, MIPOBEJICHUE UCCIIEOBAHNN 3aBUCUMOCTEMN
(pU3MYECKUX BEIMYMH U OIBITOB 10 MPOBEPKE
MPEIIOKEHHON TMNOTE3bl IPU U3YUYCHUHU LICTIeH
[MOCTOSIHHOT'O TOKa.

Permienne pacu€THbBIX 3a7a4 C SIBHO 3aJJaHHOM M HESBHO
3agaHHON (PU3MYECKON MOJIETBIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI HIOCTOSTHHOT'O TOKA.

Pemienne kauecTBEHHBIX 3aj1ay, TPEOYIOIINX TPUMEHEHUS
3HAHWUIM U 3aKOHOB IIOCTOSTHHOTO TOKA.

OOBsICHEHHE OCHOBHBIX MPUHIIMIIOB JEHCTBHUS TEXHUUECKUX
YCTPOMCTB, TAKUX KaK: aMIIepMETP, BOJIbTMETP, PEOCTaT,
CUETUHK AJIEKTPUUECKOM 3Hepruu. BrinmosHeHne yueOHbIX
3aJlaHUN Ha aHAJIN3 DJICKTPUYECKUX MPOIECCOB (SIBJICHUM) C
HCI0JIb30BAaHUEM OCHOBHBIX ITOJIOXKEHHI U 3aKOHOB
PIIEKTPOJMHAMUKU: 3aKOHbI OMma Ju1sl yyacTKa Lenu

U JUIs1 3aMKHYTOM 3JIEKTPUYECKOHU LIeIH, 3aKOH J[KOoysa—
Jlenua.

Pabora B rpynnax npu o0Cy JIeHHUU BOIIPOCOB
MEXIIPEIMETHOTO XapakTepa (Hanpumep, 1o TemMe
«DJIEKTPUUECKUE SIBJICHUSI B IPUPOJIEY).

Tokn B pa3IM4HBIX
cpenax (6 )

DJEKTpHUUYECKasi MPOBOJAUMOCTh PA3JINYHBIX BEIIECTB.
DJIEKTPOHHAS! IPOBOJAUMOCTD TBEPABIX METAJIOB.
3aBUCHUMOCTb CONPOTUBIIEHUS] METAJUIOB OT TEMIIEpa-
Typbl. CBEpXIIPOBOIUMOCTb. DJIEKTPUUECKHUM TOK B
Bakyyme. CBONMCTBA JIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCTBEHHAs! U IPUMECHAs
MPOBOAVMMOCTb MOJIYIIPOBOAHUKOB. CBOWCTBA p—N-
nepexojia. [1oaynpoBoHUKOBBIE TPUOOPHI.
DJIEKTPUUECKUI TOK B DJIEKTPOJIUTAX.
DJIEKTPOIUTHYECKAs] AUCCOLMALMA. DIEKTPOJIN3. 3aKOHB]
Dapajiest 111 AIIEKTPOIIN3A.

DJIEKTPUUECKUM TOK B razax. CaMOCTOSITEIbHBIA U
HECAMOCTOSTEIbHBIN pa3psAa. PaznudHble TUIIBI
CaMOCTOATENBHOTO paspsaa. Momnnus. [Inazma.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI

1 MCCJICIOBAaHUIN 3aBUCUMOCTEN MEXIy (PU3NUIECKUMU
BCIIMYNHaAMU HpI/I I/ISyIIeHI/II/I HpOHeCCOB HpOTeKaHI/IH
PIIEKTPUYECKOTO TOKA B METaJIaX, 3JEKTPOIUTAX U
MOJIYyITPOBOJHUKAX.

Perienue pacu€THBIX 3a/1a4 C SIBHO 33IaHHOM M HESIBHO
3alaHHON (PU3UUECKON MOJETBIO C HCITOJIb30BaHUEM
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKa B pa3JIMYHBIX Cpenax.
Pernienne kauecTBEHHBIX 3aj]1a4, TPEOYIOIIUX MPUMEHEHUS
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKAa B Pa3jIMYHBIX Cpeaax.
O6’B$[CHCHI/I€ OCHOBHBIX HpI/IHHI/IHOB JIGf/iCTBI/ISI TCXHMNYCCKHUX
YCTPOMCTB, TAKMX KaK: ra30pa3psiTHbIC JIAMIIbI,
PIIGKTPOHHO-JTy4eBasi TpyOKa, MOJyIIPOBOJHUKOBBIC
MPUOOPHI: IO, TPAH3UCTOP, (OTOAUOM, CBETOIHOT;
raJbBaHHUKa, pa(i)I/IHI/IpOBaHI/Ie MEAU, BBIIIJIaBKa aJIJFOMUWHUS,

DJICKTPOHHAA MHUKPOCKOIIHA.




OU3NIYECKHUN MMPAKTHKYM (16 )

DU3NYECKUN TTIPAKTUKYM
(16 1)

Crioco6b1 u3MepeHust GU3NISCKUX BEITUYUH C
MCITOJTb30BaHUEM aHAIOTOBBIX M ITM(POBBIX
M3MEPUTEIBHBIX TPUOOPOB U KOMIIBIOTEPHBIX
TaTYNKOBBIX CHCTEM. AOCOJIFOTHBIC M OTHOCUTEITLHBIC
[MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEJIUYHH.
O1eHKa rpaHUl] NOTPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUN (DU3UUYECKUX BEIIUUUH
Hamnpumep: yckopenusi cBOOOHOTO TTaieHUs, pabOThI CHUIIHI,
YAEJIBHOU TEeTUI0EMKOCTH, MoayJs FOHra, yaenbsHOro
CONPOTHUBJICHHUS] MaTepuasa MpoBOJIHUKA, 3apsa
OJHOBAJICHTHOI'O MOHA U T.M. lIpoBenenue nccineqoBaHun
3aBUCUMOCTEH MKy (PU3NISCKUMH BEITUIUHAMU
Hanpumep: 3aBUCUMOCTH ITEpUOA.

IIpoBeieHMEe KOCBEHHBIX U3MEPEHUN, UCCIEIOBAaHUI
3aBHCUMOCTEH (DU3MYECKUX BEITUYHH, IIPOBEPKa
MpEJIOKEHHBIX TUIIOTe3 (BBIOOP M3 paboT, OMUCAaHHBIX
B TEMATHUYECKHUX pa3aenax « Y YeHUUYECKU
PKCIIEPUMEHT, JIa0OpaTOpHBIE PaOOThI, MPAKTUKYM).

00pallleHUs] KOHUYECKOI'0 MasiTHUKA OT €ro napameTpoB;
3aBCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U
[pe3uHOBOM oOpaslie, OT UX AedopmMalnu; HCCIeI0BaHIE
[pOLECCa OCTBIBAHUSI BELIECTBA; 3aBUCHUMOCTH IOJIE3HON
MOIITHOCTH UCTOYHMKA TOKA OT CHJIBbI TOKA; CHATUE BOJIBT-
aAMIIEPHOI XapaKTEPUCTUKU AUO0AA U T.II.

[IpoBeneHnEe ONBITOB MO IIPOBEPKE MPETIOKEHHBIX THIIOTES.
Harnpumep: Tunioressl 0 IpssMOW NPONOPLIHUOHATIBHON
3aBCUMOCTH MEXKIy JAJIbHOCTBIO MOJETA U HAYAIbHOMN
CKOPOCTBIO T€JIa; O HE3aBUCUMOCTHU BPEMEHU JIBUKEHUSI
OpycKa 110 HAKJIOHHOM IJIOCKOCTH Ha 3a/J1aHHOE PACCTOSIHUE OT|
€ro Macchl; IPOBEpPKa 3aKOHOB [IJIs1 U30IIPOLIECCOB B Tra3e U
T.II.

CoOironeHne npasui 0€30M1aCHOTO TpyAa IPHU MPOBEACHUU

paKTUKyMa.

Pe3eps (10 u)




11 KJIACC (170 1)

TemaTnueckuii 0JI0K,
TEeMAa

OcHoBHOE€ coacpkaHue

OcHoBHbIE BHIbI 1eITEJIbHOCTH Yuamuxcs

PA3JAEJ 4. QJIEKTPOANHAMMUKA (27 4)

MarnutHoe none (14 u)

BzanmoaelicTBe MOCTOSHHBIX MarHuTOB U
[IPOBOJHUKOB C TOKOM. MarnutrHoe nosie. Bekrop
MArHUTHOM MHIAYKUMH. [IpuHIMD cyneprnosunun
MarHuTHBIX Nojeu. JIMHUM MarHUTHOW MHAYKIIHUH.
MaruutHoe 10Jie IPOBOJHUKA C TOKOM (IPSIMOTO
[MPOBOJIHHUKA, KATYIIKH U KPYrOBOro BUTKA). OmbIT
Opcrena. Cuna Ammnepa, e€ HanpaBJICeHUE U MOIYJIb.
Cuia Jlopenua, e€ HanpaBiieHUE U MOJYJIb. [IBH>KEeHUE
BapsKEHHOM YacTULbl B OJHOPOJHOM MarHUTHOM TOJIE.
PaGoTa cuitbl JlopeHia. MarautHoe 1mosie B BEIIECTBE.
Deppo- MarHeTUKH, Mapa- U JUaMarHeTUKH.

[IpoBegeHne KOCBEHHBIX H3MEPEHMU CUJIbl AMIIepa,
[MPOBEICHUE UCCIICIOBAHUS 3aBUCUMOCTEH MEXIY
(bU3nYeCKUMU BETUYMHAME U OIBITOB 1O MTPOBEPKE
MPEI0)KEHHON TMIIOTE3bI MPU U3YUYEHUHU JNCUCTBUS
[MOCTOSIHHOT'O MAarHuTa Ha paMKy C TOKOM, B3aUMOJICHCTBUS
[MPOBOJIHUKA C MArHUTHBIM I1OJIEM.

OmnpenenieHrue yCI0BUM MPUMEHUMOCTH MOJIETTA OJHOPOIHOTO
MarHuTHOTO noJisi. OnpeiesieHne HapaBIeHUs UHAYKIIUU
MarHUTHOTO TIOJIsl MPOBOJHHUKA C TOKOM, CHJIbI AMIiepa U
cribl Jlopenua Pemienne pacy€THbIX 3a7a4 ¢ AIBHO 3aJJaHHOM
1 HESIBHO 33IaHHOM (PU3MYECKON MOJIETIBIO C MCTIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJI IO TeMe « MarHUTHOE MOJIE».
Pernienne ka4ecTBEHHBIX 3a7ad, TPEOYIOIUX MIPUMEHEHU S
3HAHUI 0 TeMe «MarHuTHOE IOJIC.

OOBSICHEHHE OCHOBHBIX MPHUHIIUIIOB JSUCTBUS TEXHUYSCKUX
YCTPOMUCTB U TEXHOJIOTMYECKUX TIPOIIECCOB, TAKUX KaK:
MPUMEHEHHUE MOCTOSIHHBIX MAarHUTOB, AJIEKTPOMAarHUTOB,
TECTEeP-MYJIBTUMETP, JICKTPOABHUTATENb SIKOOH, yCKOPUTEIIH
PJIEMEHTAPHBIX YACTHII.

DJIeKTPOMarHUTHAS
VTH T KITHST
(13 q)

SIBieHue sreKTpoMarHuTHOM nHaykiuu. [ToTok BekTopa
MarHuTHOM uHAyKIuu. DJC uHaykunu. 3aKoH

biekTpoMarHuTHOM mHaykuuu Papanes. Buxpesoe

HpOBeHeHI/Ie HCCICOO0BaAHUA 3aBHCHUMOCTEH (1)I/I3I/I"IGCKI/IX
BCJIMYMH U OIBITOB ITO ITPOBCPKE HpC,Z[JIO)KeHHOf/'I THUITIOTC3bI

I[P N3YUYCHHUU SABJICHUSA BHGKTpOMaFHHTHOﬁ HMHAYKIOWH.




piekTpudeckoe nosne. Tokn Dyko.

DJ1C MHAYKIMHA B MPOBOJHUKE, JBUKYILIEMCS
[MOCTYIIAaTEeJIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.
[IpaBuio Jlenua.

MuaykTtuBHOCTh. KaTynika HHIYKTHUBHOCTH B LIETIH
[MOCTOSIHHOTO TOKa. SIBnenue camounaykuuu IJ(C
CAaMOWHTYKITUH.

DHEpryusi MAarHUTHOT'O TOJIsI KaTYLIKHA C TOKOM.
DJIEKTPOMArHUTHOE TIOJIE.

Pemenue pacy€THbIX 3a7a4 ¢ SBHO 3aJIaHHOM U HESIBHO
3aJaHHOM (PU3UYECKON MOJIENBIO C UCTIOJIL30BaHUEM
OCHOBHBIX 3aKOHOB U (hopmyI1 Mo TeMe «DJIeKTPOMarHuTHas
WHIYKLUSD).

Pentenne kauecTBEHHBIX 3aj1a4, TPEOYIOIIUX MPUMEHEHUS
3HaHWUI N0 TeMe «DJIEKTPOMarHuTHasi UHIYKIUSD).
OOBsicCHEHHE OCHOBHBIX MPHUHITUIIOB JIEHCTBUSI TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, TAKUX KaK:
MHIYKIMOHHAA M€4b, COJICHOU, 3alllUTa OT SJECKTPU3ALUU

TEJ TIPU ABMYKCHUH B MarHUTHOM nosie 3emun. Pabora B
rpynIax npu 0OCYKISHUU BOIIPOCOB MEKITPEIMETHOTO
xapakTepa (HarpuMmep, 1o Teme « IJeKTPOMarHUTHEIE SIBJICHUS
B IIPUPOJIEY).

PA3JIEJ 5. KOJIEBAHUMSI U BOJIHBI (60 1)

MexaHnueckue
KoneOanus (10 )

KosnebarenpHas cucrema. CBOOOIHBIE KOJICOAHMS.
["apmoHnueckue konebanus. Kunemarnueckoe u
IMHAMHAYECKOE ONMCAaHUE. DHEPTETUUECKOE ONKMCAHUE
(3aKOH COXpaHEHUs1 MEXaHUYECKOW 3Heprun). BoiBoa
TMHAMWYECKOTO ONMMCAHUs TapMOHUYECKUX KOJIeOaHUI
13 UX SHEPreTUYEeCKOro U KHUHEMaTUYeCKOTO OIMMCAHMUS.
AvnuTyia u daza konedanuii. CBs3b aMILUTUTY AbI
KOJICOaHWM MCXOMHON BEIUYHHBI C aMIUTUTYIaMHU
KoJIe0aHu €€ CKOPOCTH U YCKOPEHHSI.

[Iepuon u yactoTa kosneOanuil. [leprnon manbix
CBOOOJIHBIX KOJIEOAHUI MaTeMaTHYECKOro MasiTHUKA.
[lepron cBOGOAHBIX KOJIEOAHUM NIPY>KUHHOIO MasITHUKA.
[ToHsATHE O 3aTyXarIMUX KojieOaHUAX. BeIHyXIeHHbIE
kosneOanus. Pesonanc. Pe3onancHas kpuBas. Biausiaue
3aTyXaHUsl Ha BUJI PE30HAHCHON KPUBOM.
ABTOKOJIEOaHUSI.

[IpoBeneHre KOCBEHHBIX H3MEPECHUI, UCCIICTOBAHUS
3aBHCUMOCTEH MEXITy (PU3HMICCKUMH BEIIMUMHAMU U OIHITOB
10 MMPOBEPKE MPEIOKEHHOMN TUIIOTE3bI MPH U3yUCHUH
KOJICOAHHI HUTSIHOTO W MPY>KHHHOTO MasiTHUKOB,
BBIHYKJICHHBIX 1 3aTYXaIOIIUX MEXaHUYCCKUX KOJICOaHUH.
OmnpeenieHne yCI0BUI MPUMEHUMOCTH MOJETU
MaTEeMaTHYECKOTO MasTHUKA M UJCAUTHHOTO MPYKUHHOTO
MasTHUKA.

Pemenune pacuéTHbIX 3a/1a4 ¢ SBHO 3aJITaHHOW M HESIBHO
3aJlaHHOW (PU3UYECKOUN MOJICNIBIO C UCTIOJIh30BaHUEM
OCHOBHBIX 3aKOHOB U (hopmy mo Teme «MexaHudecKrue
KOJICOaHUS.

Pemienne kauecTBEHHBIX 3a7ad, TPEOYIOIIUX TPUMEHEHUSI
3HaHUN 0 TeMe «Mexanndyeckue koiieOauusay. OObsCHEHHE
OCHOBHBIX MPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOICTB,
TaKUX KaK: METPOHOM, Yachl, Ka4eJIu, My3bIKaJIbHbIC
MHCTPYMEHTHI, ceiicmorpad. Mcnons3oBanue IT-TexHnonoruit
pu paboTe C JOMOTHUTEIBHBIMU UCTOYHUKAMU UHPOPMAITUHN
10 TeMe, UX KPUTUUECCKU aHAJIU3 W OIIEHKA JJOCTOBEPHOCTH.

DJIEKTPOMATrHUTHBIE
KosneOanus (15 )

KonebarenbHbIi KOHTYp. CBOOOIHEIE
JIEKTPOMArHUTHbIE KOJIEOAHUS B W€aJTbHOM

[IpoBeneHre KOCBEHHBIX MU3MEPEHUIN U MCCIECIOBAHUS
3aBUCUMOCTEH (PU3UMYECKUX BETUYUH MIPU N3yYEHUU




KoJieOaTenbHOM KoHType. @opmyna Tomcona. CBs3b
AMITTUTYAbI 3apsiia KOHASHCATOpa C aMITUTY A0 CHUIIbI
TOKa B K0JIEOATEIbHOM KOHTYpE. 3aKOH COXPaHEHUS
SHEPruu B UCATbHOM KOJie0aTeIbHOM KOHTYpE.
3aTyXaromme JIeKTPOMAarHUTHBIC KOJICOaHUSI.
BbIHYKIE€HHBIE 3JIeKTPOMarHUTHbIE KoJieOaHus.
[IepemeHHBIN TOK. MOIIHOCTH IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U AEHUCTBYIOIIIEE 3HAaUCHUE CUJIbI TOKA U
HaIpsDKEHUS TIPU pa3IMuHON (hopmMe 3aBUCUMOCTH
[IEPEMEHHOTO TOKA OT BpeMeHU. CHHYyCcOU1aJIbHbIN
[IEPEMEHHBIN TOK. Pe3nCcTOp, KOHAEHCATOp M KaTyIlIKa
MHYKTUBHOCTH B II€NIM CUHYCOMIAJIIBHOTO
[IEpEMEHHOT0 TOKa. Pe3onanc TokoB. Pe3onanc
HaPsKEHUU.

M neanbubiii Tpancopmarop. [IpousBoacTBo, nepenaya
1 TOTPEOJIEHNE DJIEKTPUUYECKON SHEPIruu.
DKOJOTMYECKUE PUCKHU IIPU MPOU3BOJCTBE
prexkTposHeprun. KynpTypa UCnosIb30BaHUs
PJIEKTPOIHEPIUHU B TOBCEHEBHOM KU3HU.

PIEKTPOMArHUTHBIX KOJIEOAHWN M MeTiel MepeMeHHOTO TOKA.
Pemenue pacu€THBIX 3a/1a4 C SIBHO 3aIaHHOM M HESIBHO
3aJaHHOW (PU3UYIECKOUN MOJICNIBIO C MCTIOJIh30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMyII IO TemMe «DIeKTPOMarHUTHbHIE
KoJieOaHus». PeleHre kauecTBEHHBIX 3a7ad, TPEOyIOIUX
[MPUMEHEHUS 3HaHUH 110 TeMe « DJIEKTPOMArHUTHBIE
KOJIEOaHU».

CpaBHEHME MEXAaHUYECKHUX U BJIEKTPOMArHUTHBIX
KOJIeOaHUIA.

OOBsICHEHHE OCHOBHBIX TIPUHITUIIOB JIEHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: YIEKTPUIECCKUN
3BOHOK, F'€HEpATOp NMEPEMEHHOIO TOKA, JUHUU
pJIeKTponepeaay.

Onpenenenue yCaoBUH NPUMEHUMOCTH MOJIENIH UJ1€aIbHOTO
KO0JIe0aTeILHOTO KOHTYpA.

AHaJIN3 U OLIEHKA MOCIIEICTBUIM UCIIOJIb30BaHUS PAZTIMYHBIX
CII0CO0OB MPOU3BOJICTBA IEKTPOSHEPTUH C TTOZULUI
PKOJIOTUYECKON 0€30MacHOCTH; MPEICTaBICHHH O
[pallMOHAJILHOM IIPUPOAONOJIB30BAHUH (B MpoLiecce
MOATOTOBKHU COOOIIEHUM, BBITTOTHEHUI TPYMIIOBBIX
[IPOEKTOB).

MexaHU4ecKue U
PIIEKTPOMAarHUTHBIE
BoJIHBI (10 1)

MexaHu4decKre BOJIHBI, YCIOBUS UX pacCIpOCTPaHEHUS.
[lonepeunsie n npoaoapHbIE BOJHEL [lepuon,
CKOPOCTb PacIpOCTpaHEHMS U JUIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTPaKEHUE,
rpesioMiieHrne, uHTepdepeHuns u 1udpaKys.
3ByK. CKOpOCTh 3ByKa. | poMKOCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa. lllymMmoBoe 3arpsi3HeHHne
OKPY>Karolle CPeibl.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3JIy4YEHHUS
PJICKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB E, B, v B 3JIeKTpOMarHuTHOHN BOJIHE.
CBOICTBA JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHMUE,
[pesioMJIeHHUE, MOJIsprU3alusi, UHTepPepeHLus U
mudpaxmus. [kana 31eKTpOMarHUTHBIX BOJIH.
[[pyuMeHeHue 3JEeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[ [pyHIIUOBI paAUOCBSI3U U TeJEBUICHUs. Pamnonokanus.

CpaBHEHHE MEXAHUYECKUX WU JIEKTPOMATHUTHBIX BOJIH.
Onpenenenue ycioBUil IPUMEHUMOCTH MOJIENU
TapMOHUYECKON BOJIHBI. PellleHre KaueCTBEHHBIX 3a1ad,
TpeOyIOIUX NPUMEHEHUS 3HAaHUN 10 TeMe

«MexaHH4eCKue U 3JIEKTPOMAarHUTHHIEC BOJIHBD.

3ydenne napameTpoB 3BYKOBOU BOJIHBI. M3yueHue
pacIpOCTpaHEHUs 3ByKOBBIX BOJIH B 3aMKHYTOM
npocTpancTBe. OOBsICHEHHE OCHOBHBIX IMPUHITUIIOB JSUCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUYECKUX IIPOLECCOB,
TaKUX KAaK: My3bIKaJIbHbIE NHCTPYMEHTEI, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-
1e4Yb, yJIbTPa3ByKOBasl JUAarHOCTUKA B TEXHUKE

U MEIULIAHE.

Hcnonp3oBanue [ T-TexHnomoruii mpu padbote ¢
TOTIOJIHUTENIbHBIMM UCTOYHUKaMU UH(QOpPMAIUHU IO TEME, UX
KPUTHUYECKHAM aHAJIN3 U OLIEHKA JOCTOBEPHOCTU. AHAIN3 U

OIICHKA IIOCJIECICTBUM HIYMOBOI'O U 3JICKTPOMArHuTHOI'O




DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPY KaloIlel Cpebl.

3arpsi3HEHUS] OKPYIKAOLIEH CPeJibl C MO3UIHI YKOJIOTHYECKOM
0e30MacHOCTH; MPEICTABICHUN O pallMOHATEHOM
[MPUPOJIOTIOIF30BAHUH (B MPOIIECCE MOATOTOBKH COOOIICHHH,
BBITIOJIHEHUH TPYIIOBBIX MTPOEKTOB).

Ontuka (25 )

[ IpsiMOJIMHEHOE paCIIPOCTPAaHEHUE CBETA B OJTHOPOJIHOM
cpene. Jlyud cBera. ToueyHbIiI UCTOYHUK CBETA.
OtpakeHue cBeTa. 3aKOHbI OTPAYKEHUS CBETA.
[locTpoeHne n300pa’keHUit B IIIOCKOM 3€pKaJe.
Cdepuueckue 3epkana.

[IpesniomiieHne cBeTa. 3aKOHBI IIPEJIOMIICHHS CBETA.
AOCOJIFOTHBIN MOKAa3aTeb MPETOMIICHUS.
OTHOCUTENBHBIM NOKA3aTelb IIPEIOMIICHHUS.
[[oCTOSTHCTBO 4acCTOTHI CBETA U COOTHOIIEHUE JJIMH BOJIH
[IpY IIEPEX0J€ MOHOXPOMATUUECKOIO CBETA YEPE3
CpaHUIly pa3/ena ABYX ONTHYECKHUX CPE..

Xox nyueit B npusMme. Jucnepcust ceeta. CloKHBIN
coctaB Oesnoro ceeta. L{Bet. [lonHOE BHyTpeHHEe
oTpaxxeHue. IIpenenbHblil yroi NoJHOro BHyTPEHHETO
OTPa’KEHHUSI.

CoOuparoiye 1 paccenBarolye JUH3bl. TOHKas JIUH3a.
DoKyCHOE pacCTOSTHUE U ONTHYECKasl CHUjia TOHKOU
JIH3BI.

3aBHCUMOCTH (DOKYCHOT'O pacCTOSIHUSI TOHKOM
chepudeckoil TUH3BI OT €€ TEOMETPUU U
OTHOCHUTEJIBHOTO IOKA3aTENs IPEITOMIICHHUS.

DopMyJia TOHKOM JIMH3BL. Y BEJIMYECHHUE, 1aBAEMOE
JTMH30M.

X0z styya, IpomequIero JIMH3Y 01 IPOU3BOJIbHBIM
YIJIOM K €€ TJIaBHOM ONTHYecKOoU ocu. Iloctpoenue
M300paKeHUN TOUKHU U OTpe3Ka MPpSMON B COOMpPAIOIINX
11 pacCEUBAIOLIMX JIMH3aX U UX CUCTEMaX.
OnTtruueckue npudopsl. Paspemaromas cnocoOHOCTb.
[ J1a3 Kak onTHUYECKasi CUCTEMA.

[Ipenensl NPUMEHUMOCTH T'€OMETPUUYECKON ONTHUKHU.
BonnoBas ontuka. Mlutepdepenius ceera.
KorepeHTHBIE HICTOYHUKU. Y CIIOBUSI HAOIIOICHUS
MaKCUMyMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON

KapTHHC OT ABYX KOI'CPCHTHLIX MCTOYHHKOB. HpI/IMepLI

Haburoienne onTuyecKux sIBJISHUM, TPOBEIEHUE KOCBEHHBIX
M3MEpEHUH, NCCIIeIOBaHMsI 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH U OIBITOB 10 NPOBEPKE MPEIOKEHHON TUITOTE3bI
[pY U3YUYEHUH SIBICHUH IPEJIOMJICHUS CBETa Ha TPAHUIIC
pa3zena AByX cpell, IpeIoMIIEHUs CBETa B coOMparolieil u
paccenBarollleil TMH3aX, BOJIHOBBIX CBOMCTB CBETA.

Pemienne pacu€THbIX 3a1a4 C SIBHO 3aJJaHHOM W HESIBHO
3aJaHHON (PU3NUECKON MOJAENBIO C UCIIOJIH30BAHUEM
OCHOBHBIX 3aKOHOB U ¢opMyI 1o TeMe «OnTukKa.
Pemienne kauecTBEHHBIX 3aJlay, TPEOYIOIIUX TPUMEHEHUS
3HaHUU 110 TeMe «OnTuKa.

[TocTpoenue u pacu€r M300paKeHUM, CO3/1aBAEMbIX
MJIOCKUM 3€pKaJioM, TOHKOM JTUH30U.

Onpenenenue ycioBUil IPUMEHUMOCTH MOJIENIM TOHKOM
JIMH3bI; TPaHUL IPUMEHUMOCTH IT'€OMETPUUYECKON ONTHUKH.
OO0BsicHEHHE 0COOEHHOCTEH MPOTEKAHUS ONTHYECKUX
SIBJICHUI: UHTEpdepeHInH, TUPPaKIUU, TUCTIEPCUH,
[MOJIHOTO BHYTPEHHETO OTPAXKEHUS.

OOBsICHEHHE OCHOBHBIX MPUHIUIOB JEUCTBUSI TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, TAKUX KaK:
OYKH, JIyna, EPUCKOII, oToarmapar, MUKPOCKOII,
[IPOEKIMOHHBIN aInapar, IPOCBETIECHUE OIITHKH,
BOJIOKOHHAsI ONTHKA, TU(PPaKIIMOHHAs peIIETKA.

PabGora B rpynnax nmpu 00Cy>XJI€HHUH BOIIPOCOB
MEXIIPEIMETHOTO Xapakrepa (Harpumep, no teMe «CBETOBBIE]
SIBJICHUSL B TIPUPOJIEN ).




KJIACCHYECKUX MHTEP(PEPEHIIMOHHBIX  CXEM.
/ludpaxius ceera. JAudpakuronHas pemérka. Y cioBue
HaOJII0A€HNS TJIaBHBIX MAaKCUMYMOB IIpH Ma/IEHUH MOHO-
XpPOMATHYECKOTO CBeTa Ha NU(PPAKLIUOHHYIO PEIIETKY.
[lossipusanus ceera.

PA3EJ 6. OCHOBBI CIIEIIUAJIBHOU TEOPUU OTHOCHUTEJIBHOCTHU (5 4)

OcHoBbl CTO (5 u)

["paHUIIBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
[locTysaTel cnenUaIbHON TEOPUH OTHOCUTEIIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAII .

[IpeoOpazoBanust JlopeHma. YcioBre MPUIMHHOCTH.

OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTHU. 3aMeJIeHHE

BPCMCHU W COKpallCHUC IJIMHBI. SHCpFI/ISI 1 UMITYJIBC

[PENSATUBUCTCKOMN YaCTHUIIBI.

CBsI3b MacChl C JHEPrUel U UMITYJILCOM
SJISITUBUCTCKOM YaCTHILIbl. DHEPrUsi MOKOS.

[IpoBeneHNE KOCBEHHBIX U3MEPEHUN UMITYJIbCA U DHEPIrUU
PEISATUBUCTCKUX YacTull (1o ¢oTtorpadusiM TPEKOB
3apsHDKEHHBIX YAaCTUIl B MATHUTHOM TIOJIE).

AHAIIN3 U ONUCaHue (PU3NYECKUX SIBICHUHN C
VICIIOJIB30BAHMEM IOCTYJIATOB CIIEUAIIBHON TEOPUU
OTHOCHUTENBHOCTH. OOBsICHEHNE OCHOBHBIX TPUHITUIIOB
IEUCTBUSI TEXHUYECKHUX YCTPOMCTB, TAKHX KAK: CIIyTHUKOBBIE
[MPUEMHUKY, YCKOPUTEIU 3apsI)KEHHBIX YaCTHLL.

PA3JAEJL 7. KBAHTOBASA ®U3UKA (25 1)

KopmyckymsapHo-
BOJIHOBOU AyaJIu3M
(15 )

PaBHOBECHOE TEIJIOBOE M3IyUeHUE (M3IydYeHUE
a0COTIOTHO YEPHOTO Tena). 3aKoH cMelleHus BuHa.
['nnore3a M.Ilnanka 0 KBaHTax.

DoTOHBI. DHEPrUs U UMNYJIbC (HOTOHA.

DoTordpdext. OnpiTel A.I'. CtoneroBa. 3aKOHBI
dboTorpdekra. YpaBHeHHE DUHIIITSIHHA IS
dotoapdexra. «KpacHas rpanuna» ¢porodpdexra.
/laBienue cBeTa (B 4aCTHOCTH, JIaBJICHHE CBETa Ha
a0COJIFOTHO TMOTJIOMIAIONIYIO0 U A0COIIOTHO OTPAXKAIOIIYIO
rmoBepxHocTh). OnbiTel [1.H. JleGenera. BomHoBbIe
cBoicTBa 4actul. Boussl ne bpoind. JuimHa BOJHBI
e bpoiinst u pazmepsl 001acTH TOKAITU3aIuN
NBIDKYLIENCS yacTUllbl. KOopItyCKyIsipHO-BOJTHOBOM
myanusMm. udpakius >1eKTpOHOB Ha KpHUCTALIaX.
Cnenuduka n3mepenuit B Mukpomupe. COOTHOIICHUS
Heonpeaenénnoctel [ eizendepra.

IIpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAHUSA
3aBUCUMOCTEH MeXy (U3NUECKUMH BEIMYUHAMH TIPU
n3ydeHuu siBjeHust potodpdexra. OObsICHEHHE OCHOBHBIX
MMPUHIUNIOB AEUCTBUS TEXHUYECKUX YCTPONUCTB, TAKUX KaK:
CIIEKTpOMETp, (POTOIIEMEHT, (POTONATUYNK, TYHHEITbHBII
MUKPOCKOTI, COJIHEYHas1 OaTapes, CBETOIHO/I.

Pemienue pacy€TrHbIX 3a71a4 ¢ SBHO 3aJIaHHON U HESIBHO
3aJaHHOM (PU3UYECKOI MOJIENBIO C UCTIOIH30BAaHUEM
OCHOBHBIX 3aKOHOB U (hopmyt 1o Teme «KBaHTOBBIE
SIBJICHUSD.

PernieHne ka4eCcTBEHHBIX 3a7ad, TPEOYIOIUX MTPUMEHEHU I
3HaHUl o Teme «KBaHTOBBIE SIBICHUS.

OmnpejiesieHue yCI0BUI MPUMEHUMOCTU KBAHTOBOU MOJICITN
CBETA.

AHaJIN3 KBAaHTOBBIX MPOIIECCOB C MCIOJIH30BAHUEM
ypaBHEeHUs DitHIITeHHA 17151 hoTodddekTa, mpuHIHMIIA
COOTHOIIIEHUI HeonpenenéHuoctu [ eiizendepra.
Mcnonp3oBanue [ T-TexHomoruii mpu padote ¢
TOTIOTHUTEIIBHBIMUA UCTOYHUKAMHU WH(POPMAIIFH 10 TeME, UX
KPUTUYECKUW aHaJIM3 M OLIEHKA JOCTOBEPHOCTH.

Duzuka aroma (5 u)

OIIBITEI 11O HCCICOJOBAHUIO CTPOCHUSA aTOMaA.

HaGmtonenune nuHeldaThiX criekTpoB OOBICHEHHE OCHOBHBIX




[naneTapnas monens aroma Pesepdopaa.

[loctynatel bopa. M3nyyenue u nornomeHue GOTOHOB
[IpU IIEPEXO0/I€ ATOMA C OJTHOTO YPOBHS YHEPrUM Ha
pyroil. Bunel cnektpoB. CniekTp ypOBHEN SHEPTUU
aToma BoAopoza. CIIOHTaHHOE U BBIHYXIEHHOE
n3ydeHue ceera. Jlasep.

MMPUHIAIIOB JEUCTBUS TEXHUUECKUX YCTPONCTB, TAKUX KaK:
CIIEKTPOCKOIL, JIa3ep, KBAaHTOBBIII KOMITBIOTED.
OnpeneneHue ycaoBUi MPUMEHUMOCTH MOJEIH aTOMa
Pesepdopaa.

AHaJIN3 KBAaHTOBBIX MPOIECCOB HA OCHOBE MEPBOT'O M BTOPOTO
noctynaTtoB bopa.

Du3rKa aTOMHOTO si/ipa U
PIIEMEHTAPHBIX YaCTUL

(5 1)

Hyxnonnast monens sipa ['elizenOepra— MBaHeHKO.
3apsia siapa. MaccoBoe uncio siapa. M3oTonsl.
PannoakTuBHOCTB. Anb(a-pacnaji. DJIEKTPOHHBIN U

[MO3UTPOHHBIN Oera-pacnaj. ['amma-u3inyuyeHue.

3aKOH paZlMOAKTUBHOIO pacnana. Pagno- akTuBHbIE
130TOMNBI B Ipupojae. CBoiicTBa HOHU3UPYIOIIETO
n31y4eHus. BiausHue paquoakTUBHOCTH HA JKUBBIE
opranu3mbl. EcTecTBeHHbIN (HOH U3ITydeHus.
Jlo3umeTpusi.

OHEeprusi CBSI3U HyKJIOHOB B siJipe. SlnepHble CUlbl.
/ledbexT maccel anpa. SnepHble peakuuu. [lenenue u
CUHTE3 siiep. SnepHble peakTopbl. [IpoGaemMbl
YIIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE
ACIIEKTHl PA3BUTHSA SIICPHON SHEPTETHUKH.

MeToabl perucTpalii U UCCIEN0BAHUS JIIEMEHTAPHBIX
vactull. @yHnaMeHTalbHbIE B3aUMOJIEHCTBUA. baproHsl,
Me30HBI U jenToHsl. [Ipencrasienue o CtannapTHOM
MOJIEJIH.

KBapk-rirooHHas mozaens aapoHoB. Pusunka 3a
npenenamu CtangapTHOW Mojienu. TémHas MaTepus U
TEMHAs1 DHEPIUs.

EnnHCcTBO (pu3MUecKoM KapTHUHBI MUpA.

[IpoBeaeHue n3mMepeHuil painoakTUBHOTO (poHa C
HCIO0JIb30BAaHUEM JO3UMETPA U UCCIIEI0BAHNE TPEKOB YaCTHI]
(110 ToTOBBIM (poTOrpadusim).

OOBsICHEHHE OCHOBHBIX MPUHIUIOB JEUCTBUSI TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, TAKUX KAK:
o3umMeTp, kKamepa Bunbcona, ssaepHsli peakTop,
TEPMOSIICPHBIN peakTop, aToMHass 60M0a, MarHUTHO-
pe3oHaHCcHasi Tomorpadus.

Onpenenenue ycioBUN NPUMEHUMOCTH MOJIEIM AaTOMHOT'O
sapa.

AHaIu3 U ONMCAaHUE SJIEPHBIX PEAKLIUM C UCIIOJIb30BAHUEM
TOHATHI MacCOBOE YHCIIO U 3apsij A/1pa, SHEPTHs CBS3M A1pa,
3aKOHOB COXPaHEHUs 3apsia, MaCCOBOI'0 YHCJIa U DHEPIUHU B
SIICPHBIX pEaKLUsX, 3aKOHA PAJUOAKTHUBHOIO pacrajia.
AHalu3 U OLIEHKA BIUSHUSA PAJMOAKTUBHOCTU Ha KUBBIE
OpPraHU3MBbl, & TAK)KE ITOCIIEACTBUNA PA3BUTHS SI€PHOU
PHEPIreTUKH C MO3ULIUNA 3KOJIOTrHYecKor 0e30MacHOCTH;
[peJICTaBICHUI O pallMOHAIBHOM MPHUPOJIONOIb30BaHUU (B
[po1ecce MOArOTOBKU COOOIIEHUM, BBIMOIHEHUS TPYIIIOBBIX
[IPOEKTOB).

PA3JAEJL 8. DQJIEMEH

Tbhl ACTPOHOMHMUN U ACTPOPU3SUKHU (12 1)

(DJIEeMEHTHI aCTPODHU3NKHI
(12 u)

DTarnbl pa3BUTHS acTpoHOMUH. [IpukiiagHoe u
MHPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUHU.
[IpruMEeHIMOCTD 3aKOHOB (DM3UKHU TSI OOBSICHEHHUS
MPUPOABI KOCMUYECKHUX OOBEKTOB. MEeTO bl
ACTPOHOMHYECKUX HcciienoBaHuii. COBpeMeHHbIE
ONTUYECKHE TEJIECKOMbI, PaIUOTEIECKOIIbI,
BHeaTMOC(EepHasi ACTPOHOMHUS.

Bu 38é3qH0T0 HeOa. Co3Be3Hs, SpKUE 3BE3 B,

Y4yacThe B JUCKYCCHUH O POJIM aCTPOHOMMH B COBPEMEHHOM
KapTUHE MHUPA, B IPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA U
TaJIbHEUIIIEM HAy4YHO-TEXHUYECKOM Pa3BUTHH.

[ToaroroBka cooOIIeHNI 0 METOaX MOJIyYEHUs HAyUHbIX
ACTPOHOMMYECKUX 3HAHNUM, OTKPBITUAX B COBPEMEHHOU
ACTPOHOMMH.

[IpuMeHeHne OCHOBOMOIAraloIINX ACTPOHOMUYECKUX

HOHHTHfI, 3aKOHOB U Teopnﬁ JJIA aHaJIu3a | 00BsCHEHHSI




[TAHETHI, UX BUIUMOE IBIDKEHIE.
CoJsiHeuHass CUCTEMA.

Counnie. CotHeYHast akTUBHOCTh. VICTOYHHUK DHEPTUH.
Comniia 1 38631, 3BE31IbI, NX OCHOBHBIE
XapaKTepUCTHKH. JlnarpaMmma «CIIeKTpaILHBIN KJ1acC
— CBETHMOCTDL». 3BE3bI IIABHOM ITOCIEN0BATEIHLHOCTH.
3aBUCHUMOCTD «MAacca — CBETHUMOCTD» JIJISI 3BE3]T
[JTaBHOH MOCJIEA0BAaTEILHOCTH. BHYyTpeHHEe cTpoeHne
3BE3.

CoBpeMEHHBIE MPEJICTABICHUS O IPOUCXOXKICHUU U
pBosronny CosHIA U 3BE37. OTambl )KU3HU 3BE3.
Mieunsiii [Iyte — Hama ["anaktuka. [lonoxenue u
nBroxkenne CosHua B NanmakTuke. Tunel rajakTuk.
PanuoranakTuky u kBasapbl. UEpHBIE IBIPHI B siIpax
raJIaKTHK.

Bcenennas. Pacimupenue Beenennoil. 3akon Xab6ua.
Pa3z0eranue ramaktuk. Teopust bonbuioro B3pbiBa.
PennkToBOE M3ITyUeHUE.

MacmtabHasi cTpyktypa Becenennoii. MeraramakTuka.
Hepeménuble npo0iaeMbl aCTPOHOMUH.

(bu3HIeCKUX MPOIIECCOB, MPOUCXOIAIINX B 3BE3/1aX, B
3BE3HBIX CHUCTEMAX, B MEKTaJaKTUYECKOH cpefie, TBUKEHUSI
HEOECHBIX TeJl, dBoJTtoIMU 3BE3 U Beenennoii. [IpoBenenue
HaOMIOACHUN 3BE3THOTO HEOA HEBOOPYKEHHBIM TJIa30M C

M CITIOJIb30BAHHUEM KOMHBIOTCpHBIX HpI/IJ'IO)KeHI/Iﬁ JJIA
OTpeeIeHUs TTOJ0XKEHNsI HEeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBbIE c03Be31usi CEeBEpHOTO
MOTyIIapus U SIPKUE 3BE3BI.

[IpoBenenue HabIOICHUN B TeJIECKO JIyHBI, TJIaHET,
TYMAaHHOCTEHN U 3BE3HBIX CKOILICHUM.

OU3NUYECKHUU ITPAKTUKYM (16 4)

DU3NYECKUN TPAKTUKYM

(16 )

CriocoObl u3MepeHus: (PU3NIECKUX BETUIHH C
MCIIOJIb30BAHMEM aHAJIOTOBBIX U HU(POBBIX
M3MEPHUTENBHBIX TTPUOOPOB M KOMITBIOTEPHBIX
TaTYMKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTEIIbHbIE
MOTPEITHOCTH U3MEPEHNN (DU3NUYECKUX BEJIMYHH.
OneHka rpanun norpemHocteil. [IpoBenenue
KOCBEHHBIX U3MEPEHUN, UCCIIEOBAHUN 3aBUCUMOCTEN
(bU3MYEeCKUX BEJIMUUH, IPOBEPKA MPEII0KEHHBIX
runores (BbIOOp M3 padoT, ONMMCAHHBIX B TEMATUYECKUX
pasienax «Y4eHU4eCKU IKCIepPUMEHT, J1abopaTopHbIe
[pabOTBI, MPAKTUKYM).

[IpoBeneHMEe KOCBEHHBIX U3MEPEHNI (PU3NIECKUX BEITMYHH.
Hanpumep: nepuoga cBOOOIHBIX KOJI€OaHUN HUTSHOTO U
MPY>KUHHOTO MasiTHUKOB, ITIOKA3aTeJIsl IPEIIOMIJICHUS CTEKIIA,
(hOKYCHOI'0 pacCTOSIHUSI pacCerBaroIeH JIMH3BI, JIUHBI
CBETOBOM BOJIHBI, MOCTOSIHHOW Punbdepra u T.11.

[IpoBeneHne ucciaeaoBaHUN 3aBUCUMOCTEH (PU3MUECKUX
BeM4YrMH. Hanpumep: 3aBUCMMOCTH CHIIBI AMIIEpa OT CUJIbI
TOKa; 3aBUCUMOCTH DJ]C caMOMHIYKIIUU OT CKOPOCTH
M3MEHEHUS CUJIbI TOKA B LIETIU; 3aBUCUMOCTH CUJIbI TOKA
uepe3 CBETOIMOJ OT HaAIPsKEHMsI; 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUs JIUH3bI OT BellecTBa U T.11. [IpoBenenue
OIIBITOB I10 IIPOBEPKE MPEIOKEHHBIX runore3. Hampumep,
[P U3yYEeHUN UHTEPPEPEHIINN JTa3epHOTO U3ITyUCHHUS,
M3YUYeHUU TUPPAKIIMOHHOIO CIEKTPa, U3yUYEHUH MOTJIOMICHUS
0eTa-yacTUI] AJIFOMUHUEM U T. 1.

CobnrofeHne npaBusl 6€30MacHOro TpyAa Mpy IPOBEISHUHI




| |HpaKTI/IKyMa.

OBOBINAIOINEE ITIOBTOPEHHUE (15 4)

Cucremarusanus u O06o001IeHNe U cUCTeMaTH3alusl coJiep KaHus pa3aenoB [Hanucanue scce o ponu GU3HMKU B pa3IndHBIX chepax
0000111eHrEe IPeIMETHOr O [Kypca «MexaHukay», «MonekyinsipHas GU3uKa u NesATeNIbHOCTH YesloBeKa. BhlnonHeHne y4eOHbIX 3a1aHui
COAEp>KaHHs U OIbITa TEPMOJIMHAMUKA», « DJIEKTpOAUHAMHUKay, «KoneOaHus MHTErpupOBaHHOTO XapakTepa, JEMOHCTPUPYIOIINX OCBOCHHE
eATeIbHOCTH, 11 BOJIHBDY, «OCHOBBI CIIEIIUAIbHON TEOpUHU OCHOBHBIX MOHATHH, (PU3NYECKUX BEJIMUYUH U 3aKOHOB Kypca
MPUOOPETEHHOTO MPHU  [OTHOCHUTENBHOCTH», «KBaHTOBast puszmkay, «nemenTsl |pusuku 10—11 kmaccos.
3y4yeHUH Kypca (PU3HUKH ACTPOHOMUHU U ACTPOPU3UKHY. Pemienne kauecTBEHHBIX 3a7a4, B TOM YHCIIE

10—11 xnaccos Posib pM3MKH 1 aCTPOHOMHHU B SKOHOMHUYECKOM, VHTETPUPOBAHHOTO U MEXIIPEAMETHOIO XapaKTepa.

TEXHOJIOTUYECKOM, COIHAIIFHON U dTHYeCcKOol chepax [Pemenne pacu€THBIX 3a/1ad C SIBHO 33JJaHHOW U HESBHO

NesITeIbHOCTH YeJI0BEKa; poJib U MECTO (PU3UKHU 3aJaHHON (pu3nUecKoi MoneNnblo, TPeOYIOMMX MTPUMEHEHUS
1 aCTPOHOMHH B COBPEMEHHOW HAay4YHOW KapTHHE MHUPA; [3HAHUN U3 Pa3HBIX pa3/elioB IMIKOJIBLHOTO Kypca PU3HKH, a
3HAYEHHE ONMMUCATEIbHOW, CHCTEMAaTU3UPYIOIIEH, TaK)K€ HMHTErpalyy 3HAaHWW U3 JPYTUX IIPEIMETOB
OOBSICHUTEIFHON U MTPOTHOCTUYECKON (yHKITHI €CTECTBCHHO-HAYYHOT'O IIUKJIA.

¢bu3nyeckoil Teopuu; posib GU3NYECKON TEOPUH B PaGoTa B rpynme no BBIIIOJIHEHUIO MPOEKTHBIX padoT.

(dhopMHUpOBaHUH TIPEJICTABICHUN O (PU3NISCKON KapTHHE
MHpa, MeCTO (PU3UUECKON KapTHHBI MUpa

B 00IIIEM psITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MpEACTaBICHUN O TIPHUPOJIE.

Pe3epn (10 u)




