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QenepanbHas paboyas mnOporpaMma Mo ydyeOHoMy npeamery «Dusnkay
(yriyOsieHHbIH ypoBeHb) (mpenMeTHast 00sacTh «EcTecTBEeHHO-HAy4YHBIE MPEAMETHI»)
(laree COOTBETCTBEHHO — MporpaMma 1o Qpusuke, GU3nka) BKIOYAET NOSICHUTEIbHYIO
3aIlUCKY, COJEpXaHhe OOyuyeHUs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOCHHUS MPOrPaMMBbl
no (¢u3MKe, TEeMAaTHYECKOe IUIAHUPOBAHUE, MepedeHb (KOAu(pUKATOP) MPOBEPSEMBIX
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMBI
CpeIIHero o0IIero o0pa3oBaHus U DJIEMEHTOB COJIepKaHUs 10 (PU3BHUKE.

[TosicHuTeNnbHAS 3aMKCKa OTPaXKAET OOIIKE U U 3a/1a4i (PU3UKH, XapaKTEPUCTUKY
MICUXOJOTMYECKUX MPEANOChUIOK K €€ M3YYEHUIO O0YUYaroIUMUCS, MECTO B CTPYKTYpE
y4eOHOro IjlaHa, a TakkKe IMOAXOAbl K OTOOpYy colepKaHus, K ONPEIEICHUIO
IUTAHUPYEMBIX PE3YJITATOB.

Conmepxanue 00ydeHHsS PpacKpbIBaeT COJAEp)KaTeIbHbIE JUHUH, KOTOPHIC
npeIaratoTest s 005S3aTelbHOr0 M3Y4YeHHsS B KaKJOM KJacce Ha YPOBHE CPEIHEro
o01iero oopa3oBaHuUs.

[Inanupyemble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl 10 (U3MKE BKIIOYAIOT
JMYHOCTHBIE, METaNpeAMETHBIE PE3yJAbTaThl 3a BECh MEpHoJ OOydeHHs] Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe MPEAMETHBIE JOCTHXKEHHUS 00ydaronierocs
3a KaKIbIi roj] O0y4eHHUs.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3KKe Ha ypOBHE CpelHEro ooiiero oOpa3oBaHuUs pa3padoTaHa
HAa OCHOBE TOJOXEHUH U TpeOOBaHMW K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOM nporpaMmmbl, npeacTtaBieHHbIX B ®I'OC COO, a Takxke ¢ y4eTom
dbenepansHOI pabouelt mporpaMMbl BociuTanus 1 KoHIlenuy npemnojaBanusi yaeOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHbIX opranuzanusix Poccuiickoit denepanuu,
peaM3yIIMX OCHOBHBIE 00pa30BaTEIbHBIE TPOTPAMMBI.

[Iporpamma 1o ¢usuke omnpeaenser o0s3aTeNbHOE MPEIMETHOE CONEepKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEILHOCTh M3YUYEHHS TEM M pa3JeioB
y4e0HOTr 0 MpeaMeTa ¢ y4eTOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
y4eOHOr 0 Tpolecca, BO3pacTHbIX ocobeHHocTel oOyvaronuxcs. [Iporpamma o gusnke
JTAaeT MPEJCTaBICHUE O LENSIX, COAECPKAHUU, OOIIEH cTpaTeruu o0y4ueHusl, BOCITUTAHUS
Y Pa3BUTHS 00 yJAIOIIUXCS Cpe/ICTBAaMU yueOHOro npeamMera «Dusnka» Ha yriryoJIeHHOM
YpOBHE.

N3yuyenne kypca (usuku yriyOJ€HHOTO YPOBHS IMO3BOJISIET peaiu30BaTh 3ajayu
npodeccuoHaIbHON OpUEHTAIlMU, HAIIPABJICHO HA CO3/IaHHUE YCJIOBHUU JJIsl TIPOSIBJICHUS
CBOMX HHTEJUIEKTYaJIbHBIX W TBOPYECKHX CIHOCOOHOCTEH KaXKIbIM OO0y4aromuMces,
KOTOphIE  HEOOXOAMMBI  JUJII  TPOJOJDKEHHsS  00pa3oBaHHUS B OpPraHM3AIUsAX
podeCCHOHATBLHOTO oOpa3zoBaHus o Pa3IMYHBIM (hU3UKO-TEXHUICCKUM
Y MHXXEHEPHBIM CIICIIUATBHOCTSIM.
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B mporpamMe mo ¢usmke ompenensioTcs IUIAHUPYEeMbIE PE3yIbTaThl OCBOCHHS
Kypca (QuU3MKK Ha YpPOBHE CpeaHero oOmero o0pa3oBaHMs: JIMYHOCTHEIE,
MeTarnpeIMeTHbIe, MpeMeTHbIC (Ha yriyOJieHHOM ypoBHE). HayuHo-MeTomomornyeckomn
OCHOBOM 7151 pa3paboTKu TpeOOBaHUM K TUYHOCTHBIM, METAPEAMETHBIM U MPEIMETHBIM
pe3ysibTaraM O0Yy4arolnuXCsl, OCBOMBIINX MPOTpaMMy MO (U3HKE HA YPOBHE CPETHETO
o01iero oopa3oBaHusi Ha YriIyOJIGHHOM YPOBHE, SIBIISIETCS CHUCTEMHO-IESTEIbHOCTHBIM
MOAXOI.

[Iporpamma 1o Gpu3uke BKIHOYAET:

MJIaHUPYEeMbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3MKHU Ha yri1y0JIeHHOM YPOBHE, B TOM
qucyie MpeIMETHBIC Pe3yJIbTaThl M0 TOJaM 00yUeHHUS;

cofieprkanne yaeOHoro npeamera « Ou3nkay 1mo rogam o0ydeHus;

TEMaTUYECKOE TUTAHUPOBAHUE TI0 TO/IaM 00 yUEHUS;

nepedeHb (Komu(ukaTtop) MpoBEepsSEMBIX TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS
OCHOBHOU 00pa30BaTeIbHON MPOrPaMMBbI CPEIHETO OOIIET0 00Pa30BaHUs U DJIIEMEHTOB
coJiep>KaHus 1o (U3HKe.

[Iporpamma no Gu3nke UMEET MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOIb30BaHA
yUUTEIAMU (DU3UKHU JIJIs1 COCTABIICHUSI CBOMX pa0OUYUX MPOTPaAMM.

[Iporpamma 1o (u3mMKe MpeaocTaBIseT BOZMOKHOCTH ISl peaU3allii Pa3InuHbIX
METOAUYECKUX TMOJXOJ0B K TpenojaBaHui0 (U3MKU Ha YriIyOJIE€HHOM YPOBHE
MIPU YCJIOBUM COXpaHEHUs 00s3aTeIbHON YacTH COAEpKaHMs Kypca

du3nka KaKk Hayka 0 HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAs B KaueCTBE
y4eOHOrO TMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJAJ B CHCTEMY 3HAHUI
00 okpyxatomiem wmupe. llkonbHbIE Kypc GU3MKH — CHUCTEMOOOPA3yIOIIHIA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MMOCKOIbKY (PU3MUECKUE 3aKOHBI JISKAT
B OCHOBE TPOIIECCOB W SBJICHUM, W3Y4aeMbIX XHMHEH, OWoiorueit, ¢Gusndeckou
reorpadueil U actpoHomuen. Mcnonb3oBaHWe W aKTUBHOE MPUMEHEHHE (PU3UYECKUX
3HaHHUM OMpPEeNeNTNIIO XapakTep U OypHOe pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUM B cepe
HSHEPreTUKH, TPAHCHOPTa, OCBOEHUS KOCMOCA, TMOJIY4YEHUSI HOBBIX MaTEpHaJIOB
C 3aJlaHHbIMU cBOMcTBaMU. M3ydeHune (prM3uKku BHOCUT OCHOBHOM BKJIa/l B (popMuUpOBaHUe
€CTECTBEHHO-HAYYHOW KapTWHBI MHpa oOydaromerocs, B (OpPMHpPOBAHUE YMEHUU
MPUMEHSITh HAyYHBIM METO/ MO3HAHUS IPU BBIMOJHEHUH UMY Y4E€OHBIX HCCIICIOBAHUIA.

B ocHOBY Kypca (pu3MKH Ha ypOBHE CPEAHETO 00IIero 00pa3oBaHUs MOJOKEH Pl
uJei, KOTOPbIe MOXKHO PAaCCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHUS.

Hoes wuenocmnocmu. B COOTBETCTBUHM C HEW Kypc SBISIETCS JIOTHYECKU
3aBEpIICHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3AeiioB (PU3HMKH, BKIIOYAET Kak
BOMPOCHI KJTACCUYECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoes zenepanuzayuu. B cooTBETCTBUM C HEN MaTepuan Kypca pu3uku oObeauHEeH
BOKpyr (usuueckux Teopuil. Beaymum B kypce sBasiercs  (opMuUpOBaHUE
MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoesn cymanumapuzayuu. Peamuzanus WAeU NPEaNojaracT HCIOJIb30BaHUE
T'YMaHUTapHOTO MOTEHIMaNIa PU3NIECKON HayKU, OCMBICIICHUE CBS3U Pa3BUTHS QUBUKU
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C pa3BUTHEM oOOIIecTBa, a Takke C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIeMamu.

Hoesa npuxnaonou wnanpaenennocmu. Kypc ¢usuku yriyOJIEHHOTO YpOBHS
npeanojgaraeT 3HAKOMCTBO C IIMPOKHM KPYrOM TEXHHUYECKMX M TEXHOJIOTHYECKHX
IIPUJIOKEHUNM M3YyYEHHBIX TEOPUM MU 3aKOHOB. lIpym 3TOM paccmarpuBarOTCA Ha ypOBHE
OOIIMX MpEeACTaBIIEHUH M COBPEMEHHBIE TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHH.

Hoes 3xo102u3ayuu peannszyeTcst HOCPEICTBOM BBEJICHUS 3JIEMEHTOB COJIEp)KaHus,
MOCBSAIIEHHBIX JKOJOTHYECKUM TIpoOJieMaM COBPEMEHHOCTH, KOTOpPBHIC CBS3aHBI
C pPa3BUTHEM TEXHUKU M TEXHOJOTHH, a TaKke O0CYXACHHS MPOOJIEM paloOHAILHOTO
IIPUPOJIOTIONH30BAHMSI M SKOJIOTHUECKOH 0€301acHOCTH.

OcBoeHue coaepaHusi NpPOrpaMMbl 1O  (U3MKE  JOJDKHO  CTPOUTCS
Ha TPUHLHUIAX CHCTEMHO-IEATENbHOCTHOrO noaxona. s gusuku peanusanus 3TUX
NPUHLIUIIOB Oa3upyeTcs Ha HCIOJIb30BAHUU CaMOCTOSITENIBHOTO JKCIIEPHUMEHTa Kak
MOCTOSIHHO JIEHCTBYIOMIEro akTopa yueOHoro mporecca. s yrmy0ineHHOro ypoBHS —
3TO CHCTEMa CaMOCTOSITEJIbBHOTO YUYEHHYECKOTO JKCIEPUMEHTa, BKIIOYAOIIErO
($poHTAJIbHBIE YIEHMUECKHUE OMBITHI TP U3Y4YEHUHU HOBOI'O MarepHaia, JlabopaTOpHbIE
paboTel U palboThl HpakTHKyMma. IIpm 3TOM BO3MOXHBI JBa crocoba pean3alnuu
¢usnyeckoro mpakTukyma. B mepBoM cilydae mpakTHUKyM HPOBOAMUTCS JUOO B KOHIE
10 u 11 xnaccos, 1100 Mocie NEPBOro U BTOPOTO MOJIYTOIUM B KaXKAOM U3 3TUX KJIACCOB.
BTtopoii cioco® — 3To uHTErpanus padoT NpakTUKyMa B CUCTEMY JIaDOpAaTOPHBIX padoT,
KOTOpBIE MPOBOASTCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu a3Ttom nox padboramu
NPaKTUKyMa [OHUMAETCsS CaMOCTOSTENIbHOE WCCIeIOBaHUE, KOTOPOE TMPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000IIIEHHOTO BH1a 0€3 MOIIaroBOi HHCTPYKIIHH.

B nporpamme no ¢usnke cucreMa y4eHHUECKOrO SKCIIEpUMEHTA, JTaOOpaTOpPHbBIX
padoT M MpakTUKyMa MIpPEJCTaBieHA €AMHBIM IepeuHeM. BbiOop TeMaTuku IJIs 3TUX
BUJOB  YUYECHHYECKHMX  MPAKTHUECKUX  pabOT  OCYIIECTBISETCS  y4yaCTHUKaMU
00pa30BaTEIbHOIO MpoLEcCa MCXOAS W3 OCOOEHHOCTEM MOYPOYHOIO IJIaHMPOBAHMS
U OCHalleHus kabuHeta ¢pusuku. [Ipu 3Tom obecrieunBaeTcst OBIaieHue 00y4aroIUMHUCS
YMEHUSMH IIPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS], UCCIIEOBAHNS 3aBUCUMOCTEN
(U3NYECKUX BETMYHH U IOCTAHOBKY OIBITOB IO ITPOBEPKE MPEITOKEHHBIX TUIIOTES.

bonbioe BHUMaHHWE YENSETCS PEIICHUI0 PACUETHBIX M KAaYECTBEHHBIX 3a/1ad.
[Tpu >TOM 1711 pacyeTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJa4d C SBHO 3aJaHHOU
¥ HESIBHO 33/JIaHHON (PU3MUECKON MOENbI0, MO3BOJIAIOMINE TPUMEHSATh H3yYCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszlieia Kypca, TaKk U HHTETPUPYST
IPUMEHEHUE 3HAaHUM U3 pa3HbIX pas3neioB. (s KauecTBEHHBIX 3a/1ay MPHUOPUTETOM
SBJISIIOTCS 3a/1aHUs Ha OOBsSICHEHHE/NPEACKa3aHue MNPOTEKaHUsI (PU3MUECKUX SIBICHUMN
U TIPOILIECCOB B OKPYXKAWOIICH >KM3HMU, TpeOyromme BblOOpa (u3nyueckol Mojenn
JUIS CUTYallld TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu GI'OC COO k maTepHanbHO-TEXHHUYECKOMY
o0ecnieyeHnto yd4eOHOro rmnpoiecca Kypc (DU3MKM yriayOJeHHOTO YpOBHS Ha YPOBHE
CpeaHero o01ero o0pa3oBaHus JOHKEH U3y4aThCs B YCIOBUSAX MMPEIMETHOTO KabWHeTa.
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B xabOuHere ¢u3MKU JOMHKHO OBITH HEOOXOAMMOE JIAbOpaTOpHOE OO0OpYyIOBaHUE
JUIS BBITIOJTHEHMsI YKa3aHHBIX B TMpOrpaMMe M0 (QHU3UKE YYCHHYECKHX OIBITOB,
71a00paTOpPHBIX padbOT U paboT MPaKTUKyMa, a TAKXKE JEMOHCTPALlMOHHOE 000PYyJOBaHHUE.

JleMoHcTpalmoHHoe 000pyAoBaHuEe (POPMUPYETCS B COOTBETCTBUU C NMPUHIMIIOM
MUHUMAJIbHOM  JIOCTATOUHOCTH U  OOECIEYMBACT IIOCTAHOBKY IEPEUUCIECHHBIX
B IporpaMme Mo (pu3uKe KIHYEBBIX JEMOHCTPALUN JI HUCCIEHOBAHMS HM3Y4aeMbIX
SIBIICHUH U TPOLIECCOB, YMIUPUUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKHUX
IIPUMEHEHUN.

JlaboparopHoe obOopyaoBaHuWE JUISI  YUYEHHYECKHMX  MPAKTHYECKUX  pabdoT
dbopmMupyeTcst B BUie TEMaTHUECKUX KOMITJICKTOB U 00ECTIEYMBACTCS B pacyeTe OJHOTO
KOMIUIEKTa Ha JByX oOOy4arommxcs. TemMaTHuecKue KOMIUIEKTHI JIabOpaTopHOro
000pyI0BaHMsI JOKHBI OBITH MOCTPOECHBI HA KOMITJIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPHUTENbHBIX CHUCTEM B BHUJE
U (pOBBIX T1a00paTOPHUH.

OCHOBHBIMU HEJIIMH U3y4eHUs PU3UKHU B 00111eM 00pa30BaHUU SIBIISIFOTCSI:

dbopMUpoBaHUE MHTEpeEca U CTPEMJICHHs] OOYYarOIIMXCA K HAYYHOMY H3YYEHUIO
PUPOJIbI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUNH O HAydYHOM METOJ€ TNO3HAaHUA U (OPMUPOBAHHE
HCCIIEZIOBATEIHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTra H3y4eHHUsS OCHOB
CTpOEHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH,

dbopMHUpOBaHUE YMEHHH OOBSICHATH SIBICHHUS C HCIOJIb30BaHHUEM (PH3NUECKUX
3HAaHUHM U HAYYHBIX JOKA3aTeNIbCTB;

(GopMUpOBaHUE TPEACTaBICHUA O pPOAM (PU3MKU [ Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyayiied npodeccuoHaIbHON
NEesTEeNbHOCTH, CBA3AHHBIX C (PU3MKOM, MOJrOTOBKA K AaJIbHEUIIIEMy 00YyYEHUIO B 3TOM
HaIpaBJICHUH.

JocTikeHne JTUX Leledl o0ecnedyrBaeTcsl peUIeHUEM  CIEAYIONMX — 3ajad
B IIpoIlecce U3ydeHHsl Kypca (PU3MKU Ha YPOBHE CPETHEro 00IIero 0Opa3oBaHus:

MpUOOpETeHHE CHCTEMbl 3HAHMW 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUAX, BKIIOYAs MEXaHUKY, MOJICKYSIPHYIO (PH3UKY, SJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPO(PHU3UKH;

(opMUpOBaHUE YMEHMH NPUMEHATH TEOPETUUYECKUE 3HAHUA i OOBSICHEHUS
¢u3nyeckux SBICHUW B NPUPOAE U JUId TNPUHATUSA MPAKTUUYECKUX pEIICHUMN
B IIOBCETHEBHOM JKU3HU;

OCBOCHHE CIMOCOOOB PEIICHUs] PA3JIMUYHBIX 337a4 C SBHO 3aJaHHOW (U3MUECKOU
MOJIENbIO, 33/1a4, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE Co3/1aHne (PU3MUECKON MOJIENH,
COOTBETCTBYIOIICH YCJIOBUSAM 3a/1a4qH, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3MUECKUX OCHOB M TPUHIIUIIOB JEUCTBUS TEXHHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHX TPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;
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OBJIQJICHME METOJlaMU  CaMOCTOSITENIbHOTO  IJIAHUPOBAaHUS U  TPOBEICHUS
bu3MUeCKNX HKCIIEPUMEHTOB, aHAM3a U UHTEPIpEeTalud UHOOpPMAIINK, ONpeIeICHUS
JIOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yybTara;

CO3/IlaHUE YCIOBHHM JUIs pa3BUTHSA YMEHHUU TMPOEKTHO-HCCIETOBATENHCKOH,
TBOPYECKOM JEATENBHOCTH;

pa3BuTHe uHTEpeca K cdepam MpopecCHOHAIBHON AESITeIbHOCTH, CBSI3aHHOM
¢ (PUBHUKOM.

B coorBerctBum ¢ tpeboanusmu GI'OC COO yrayOneHHbI YPOBEHb M3YUECHHUS
yueOHoro npeaMera «duznka» Ha ypoBHE CpeIHETO o0I1Iero o0pa3oBaHus BEIOMpAETCS
00yJaroUIMMUCs, TIAHUPYIOIUMHU TPOJODKCHHE OO0pa30BaHMS IO CIEIUATHHOCTSIM
(UBUKO-TEXHUYECKOT0 TPODUIIS.

OOG1iee yMcIO0 4acoB, PEKOMEHJIOBAHHBIX JUIA M3ydeHUsS (GU3UKHU (YTrIyOJICHHBIHN
ypoBeHb), — 340 yacoB: B 10 kmacce — 170 gacoB (5 yacoB B Henenwo), B 11 kmacce —
170 gacoB (5 4acoB B HEZIEIIO).

[Ipennaraemslii B mporpamMmme o (pu3mKe nepeueHs JadopaTOPHBIX U MPAKTUIECKUX
padoT sBJIsIeTCA PEKOMEAOBAHHBIM, YUUTEINb JIeTaeT BBIOOP MPOBEICHHUS JIAOOPaTOPHBIX
paboT U OMBITOB C YYETOM HUHAUBUAYATbHBIX OCOOCHHOCTEH 00YyUYaromuxcs.

B mnporpamme mo ¢Qusmke Kaxmoro Kkiacca IMpeajiaractcsi pe3epB BpPEMEHH,
OTBOJMMBIN Ha BapUaTHUBHYIO YacTh MPOrPaMMBbl, COAECpKaHUE KOTOpol (Gopmupyercs
y4acTHUKaMU 00pa3oBarelbHOrO Iporecca. Jliobas pabodas mnporpamMma J0HKHA
MOJTHOCTRIO BKITIOUATH B ce0s coleprkaHne JaHHOW TIPOTrpaMMBbl IO (pU3UKe.
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COJAEPXKXAHUE OBYUYEHUA

10 KUIIACC

Paznen 1. HayuHblil MeTOI MO3HAHMS MPHUP ObI

Odusuka — (QyHmaMeHTalbHAs Hayka o mpupoje. HayuHblii MeTon mMO3HAHUS
Y METOJIbI UCCIIEOBaHUS (PU3HMUECKUX SBICHUIA.

OKCepUMEHT W Teopus B Ipolecce Mo3HaHUs mnpupoasl. Habmronenue
U DKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHus (U3MYECKHX BEJIWYMH (QHAJOroBble U UU(POBBIC
U3MEpUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemrHoctu u3MepeHnil PU3nUecKuX BeIHUrH (a0COMOTHAS U OTHOCUTEIIbHAS).

MopenupoBanue (U3MYECKUX SIBJICHUNW M TMPOLECCOB (MarepuaibHas TOYKA,
abCOFOTHO TBEPIOE TEJO, WieadbHasl KUIKOCTh, WICATbHBIA T'a3, TOUCUHBIN 3apsif).
['mnore3a. PU3NYECKUM 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTH. DU3NYECKAsT TEOPUSL.

Ponb u mecto gusuku B GOpMUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpA,
B IIPAKTUYECKON JEATEIbHOCTH JIOJEH.

Vuenuueckuii sxcnepumenm, rabopamopHule pabomol, RPpaKmuKym

W3mepenne cuibl TOKa W HANpPsHKEHUS B IEMH MOCTOSHHOTO TOKa MPU MOMOIIH
aHAJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(poBoil mnaboparopueil no ¢usuke. Ilpumepsl wu3MepeHus
(bu3NYECKUX BETTMYUH MPH MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pa3gen 2. Mexanuka
Tema 1. Kunemamuxka

Mexanuueckoe ABkeHre. OTHOCUTEIBHOCTh MEXaHUUECKOTr o IBrkeHus1. Cucrema
oTcuera.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepuanbHON TOYKH, €T0 MPOEKIIMU HA OCU CUCTEMBI KOOPAUHAT.
Tpaexropus.

[lepemelienne, CKOPOCTh (CpeaHSsl CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHHUE
MaTe€pUaJbHOM TOYKH, HX TMPOEKIMM HAa OCH CHUCTeMbl KoopauHar. CroxkeHue
MEPEMEILEHUN U CII0KEHUE CKOPOCTEMN.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE. 3aBUCHUMOCTD
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS W MYTH MaTEpHAIbHOW TOYKH OT BPEMEHU U HX
rpaduku.

CBoOogHoe TmajeHue. YCKOpeHHE CBOOOAHOrO majeHus. JIBukeHue Tena,
OpOIIIEHHOTO TIOJT YTJIOM K TOPU30HTY. 3aBUCUMOCThH KOOPIAMHAT, CKOPOCTH M YCKOPEHUS
MaTepuaIbHON TOUKU OT BPEMEHU U UX IPaPuKH.

KpuBonuueiiHoe nBuxkeHue. [[BH>KeHHME MaTepUalibHOM TOYKH IO OKPYKHOCTH.
VYraoBas u auHelHas ckopocTh. Ilepnon u yacrora obparienus. LleHTpocTpeMuTenbHOE
(HOpMasibHOE), KacaTelbHOE (TaHTeHLMAIbHOE) U MOJHOE YCKOPEHUE MaTepUalibHON
TOYKH.
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Texnuueckue yCTpOﬁCTBa N TCXHOJOIMYCCKUC ITPOLECCChI: CIIMIOMETP, ABHIKCHHC
CHapAa0B, OCIIHBIC, IICCTCPCHYATHIC U PCMCHHBIC IICPCIAa4YM, CKOPOCTHEIC JII/I(i)TLI.

Jlemoncmpayuu

Mogenb CHCTEMBI OTCYETa, WJUIKOCTPAlUs KUHEMAaTUYECKUX XapaKTePUCTHK
JIBU>KCHUS.

CriocoObI MCClieTOBaHUS IBUYKEHUH.

Nnnroctpanus mpeeabHoro nepexoaa 1 U3MEpeHue MrHOBEHHOUM CKOPOCTH.

[IpeoOpazoBaHue IBMXEHUM C UCTIOIB30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MTPOCTPAHCTRBE.

HaGmronenne nBwKeHus Tema, OpOIMIEHHOTO TMOJ YIJIOM K TOPU3OHTY
Y TOPU30HTAIIBHO.

Hanpagienne ckopocTu npu IBUKEHUU 11O OKPY>KHOCTH.

[IpeobpazoBanme yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHEHUE NyTEW, TPACKTOPUN, CKOPOCTEN NBMKEHUS OJHOTO M TOrO XK€ Tela
B Pa3HbBIX CUCTEMaxX OTCYETA.

Yuenuueckuui axcnepumenm, iabopamophvie pabomuvl, NPAKMUKYM

N3ydyenne HEpPaBHOMEPHOTO JBHXKEHUS C UEIbI0 ONPEACICHUS MIHOBEHHOM
CKOPOCTH.

N3mepenne ycKOpeHHsT TpU NPSAMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKECHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUKECHUH.

N3mepenue yckopeHusi CBOOOJHOrO majeHus (PEKOMEHIOBAHO MCIOJIb30BAHUE
urudpoBoit 1aboparopun).

N3ydenue nBwkeHus Tena, OpPOIIEHHOTO TOpU30HTANbHO. [IpoBepka TUIOTE3bI
O MPSAMOM MPONOPUHOHAIBHOM 3aBUCUMOCTH MEXKAY NATBHOCTBIO IMOJIETA U HAYAIIBHOM
CKOPOCTBIO TEJIA.

N3yuenne nBuKEHUS Tella MO OKPYKHOCTH C IMTOCTOSHHOM IO MOJTYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Meproa 0OpalieHuss KOHUYECKOro MasTHUKA OT €ro
[1apaMeTPOB.

Tema 2. /lunamuka

Ilepeeii  3akoH HprotoHa. HHepumaneHble cucTeMbl orcuera. [IpuHumn
otHocuTenbHOCTU [anunes. HewneprumanbHble cucTeMbl oTcueTa (ONpeneieHue,
IPUMEDPHI).

Macca Tena. Cuna. [IpuHIUI Cynepno3unuu CUll.

Bropoii 3akoH HproTOHA 111 MaTepraIbHON TOUKH.

Tperuii 3ak0oH Hpr0TOHA 111 MaTepUalibHbIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. DKBUBAJIEHTHOCTh I'DABUTALMOHHOW M WHEPTHOMN
MAacChl.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHUS CBOOOJHOTO TMAaJeHUs OT BBICOTHI
HaJ TOBEPXHOCTbHIO MJIAHETHI U OT reorpauueckoil MUpoThl. J[BrkeHrne HeOECHBIX Tell
U uX cIlyTHUKOB. 3akoHbl Keruiepa. IlepBas kocMuyeckas CKOpOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXYILErocst ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHUsI CKOJIbXKECHUS U CHJIAa TPEHUS TMOKOS.
Koaddunment tpenns. Cuiia conpoTUBIIEHUS PU ABMXKCHUH Tela B )KUJIKOCTU WJTH Tase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Haenenue. ['mapocrarnueckoe aasinenue. Cuna Apxumena.

TexHn4ecKkre yCTporuCTBa U TEXHOJIOTMYECKHUE TPOLIECCHI: MOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaGmronenne nBMOKEHHS TEl B MHEPIUMAIBHBIX M HEHHEPUHAIBHBIX CHCTEMax
oTCUeTa.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne nByX LHMIMHIPOB WJIM IIAPOB PA3HON MACCHI C OJIMHAKOBBIM YCKOPEHUEM
OTHOCUTEILHO HEMHEPIIHMAIbLHOW CUCTEMBI OTCUETA.

CpaBHEHME PAaBHOACHCTBYIOIIEH NPWIOKEHHBIX K TEIy CHJI C HPOU3BEIACHUEM
MAcCChI Te€Jla Ha €ro YCKOPEHHUE B UHEPIIUATILHOM CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHUKAIOIIUX B PE3yIbTaTE B3aUMOJCHCTBUS TEI.

N3mepenne Macc o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM MOABEME U MaiCHUMU.

LenTpoOekHbIE MEXaHU3MBI.

CpaBHEHME CUJT TPEHMS MTOKOS, KAYCHUS U CKOJIbKEHUS.

Yuenuueckuu saxcnepumenm, rabopamophsie pabomul, NPAKMUKYM

N3mepenue paBHOIEHUCTBYIOIIEH CHUJI TPH JIBUJKEHUM OpycKa IO HaKJIOHHOU
MJIOCKOCTH.

[IpoBepka runore3bl 0 HE3aBUCUMOCTH BPEMEHHU JIBHKEHUSI OpycKa 10 HAaKJIOHHOM
IJIOCKOCTH Ha 33JIaHHOE PACCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHMOCTM CHJI  YHNPYTrOCTH, BO3HUKAIOUIMX B MPYKHHE
U PE3MHOBOM 00pasiie, OT ux aedopmariiu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOMN Uepe3 JIerKui
OJIOK.

N3mepenne koa(pduuveHTa TpeHUs MO BEIMYMHE YIIIOBOro KoddduuneHrta
3aBucuMocTd Frp(N).

Hccnenoanue ABMKEHUsT OpycKa IO HAKJIOHHOM IJIOCKOCTH € TNEPEMEHHBIM
KO3 ((PULIEHTOM TPEHUSI.

N3ydyeHue ABMKEHUS Tpy3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuka meepoozo mena

AOcomoTHO TBepaoe Teno. [loctynaTensHoe U BpamaTelIbHOe IBHKCHUE TBEPIOTO
Tena. MOMEHT Cuibl OTHOCUTENBbHO oOcu BpamieHus. [lnedo cumbel. CnoxkeHue cui,
MIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOIO Tea.

10
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YcroitunBoe, HEyCTORINBOE, 0€3pa3IMIHOE PaBHOBECHE.
TexHn4ecKkne yCTpOMCTBA M TEXHOJNIOTMYECKHE IPOLECCHI:  KPOHIUTEMH,
CTPOUTEJIbHBINA KPaH, peLIeTYaThle KOHCTPYKIIUH.

Jlemoncmpayuu
Y cioBust paBHOBECHSL.
Bunael paBHOBECHS.

Yuenuuecxuii sxcnepumenm, 1abopamopHwle pabomol, NPaAKMUKYM
HccnenoBanue ycinoBui paBHOBECHS TBEPAOTO TEJIA, HMEIOLIEr0 OCh BPALLICHHUS.
KoncTpynpoBanue KpOHIITEHHOB U pacyeT CUJI YIIPYTOCTH.
N3ydyeHue ycTOMYMBOCTH TBEPAOTO TENA, UMEOIIETO TUIOMAAb OIOPHI.

Tema 4. 3axonwl coxpanenus 6 mexanuke

NMnynec MarepuanbHOM TOYKH, CHUCTEMBI MarepuaibHbIX Todek. LleHTp macc
CHUCTEMBI MAaTEpUAJIbHBIX TOYEK. TeopeMa O JBHKEHUH LIEHTpa Macc.

NMynbe crIIbl 1 U3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxtuBHOE IBMXEHUE.

MoMmeHT uMnyabca MaTeprualibHOM TOUKU. [IpeacraBinenue o coxpaHEeHUM MOMEHTA
HMMITYJIbCa B LIEHTPAIbHBIX MOJISIX.

PaGora cunpl Ha MajJoM U Ha KOHEYHOM IepeMelieHuu. ['paduueckoe
Ipe/iCTaBlIeHuE PadOThI CUJIBL.

MOIIHOCTH CHUJTBI.

Kunernueckass »Heprus MarepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MaTEPUATIbHONU TOUYKHU.

[loTeHIMaNbHBIE W HENOTEHUWalbHble CUJbl.  [loTeHIManbHas  HHEPrus.
[TorennmanbHast »HEprus ynpyro aegopMUpOBaHHOW TpPYyx uHBL. [loTeHnmMansHas
DHEPrus Tejla B OJHOPOJHOM I'paBUTALMOHHOM Tnoiie. lloTeHiumanbHas sHeprus Ttena
B IPaBUTAI[MOHHOM T10JI€ OTHOPOJAHOTO L1apa (BHYTPH U BHE 11apa). Bropas kocMuueckast
CKOPOCTh. TpeThst KOCMHUYECKAsA CKOPOCTb.

CBs3b pa0OThl HEMOTEHIUAIBHBIX CHUJI C M3MEHEHHEM MEXaHUYECKOM SHEpPruu
CUCTEMBI T€J1. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.

VYpyrue u HeyNpyrue CTOJIKHOBEHUS.

VYpaBHenne bepHymm a8 MACATbHOW KUJKOCTH KAaK CIEACTBUE 3aKOHA
COXPAHEHHsI MEXaHUYECKOW YHEPTUH.

TexHu4ecKkne yCTpPOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKCHUE PAKET,
BOJIOMET, KOIIEp, MPYKUHHBINA MUCTONET, THPOCKOII, (PUT'ypHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu
3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE IBMKECHUE.
H3MepeHnre MOIHOCTH CHUJIBI.
H3meneHne 3HEpruu Tejia Mpu COBEPIIICHUH PaOOTHI.

11
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B3anMubIe npeBpallieHns] KWHETUYECKON U MMOTEHIUAIBHOW SHEPIUM IIPHU IEVICTBUN
Ha TEJIO CHJIbI TSKECTU U CHJIBI YIIPYTOCTH.
CoxpaHeHue SHEepruy Npu CBOOOIHOM IaJICHUU.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomuvl, NPAKMUKYM

N3mepeHne nMIyibca Tea 1o TOpMO3HOMY ITYTH.

N3mepenue cuibl TSITH, CKOPOCTH MOJIEIH SJIEKTPOMOOUIISI U MOIITHOCTH CHJIBI TSTH.

CpaBHEHME N3MEHEHHS UMITYJIBCA TEIA C UMITYJIbCOM CHUJIBL.

HccenenoBanne coXpaHeHNst UMITYJIbCA IIPUA YIIPYTOM B3aUMOJEHCTBUU.

N3mepenne KUHETUYECKOW SJHEPTUHU TeJla 110 TOPMO3HOMY ITYTH.

CpaBHeHHE HM3MEHEHMs] TMOTEHIUAIbHON JHEPruM MNPYXKUHBI C pabOTONW CHUJIIBI
TPEHUS.

Onpenenenue padbOThI CUIIBI TPEHUS MTPU ABHXKEHUH TEJa 110 HAKJIIOHHOM MIJIOCKOCTH.

Paznen 3. Mosekysipaasi pusnka 1 TEPpMOJUHAMUKA
Tema 1. Ocro6bl MONEKYAPHO-KUHEMUYUECKOU MeopUU

OcHOBHbIE TTOJIOKEHHST MOJIEKYIIsApHO-KuHeTnueckoil Teopun (MKT), ux omnsiTHOE
obocHoBanue. Jluddy3us. bpoyHoBckoe  nBmKeHHE.  XapakTep — JABUKCHUS
Y B3aMMOJICVCTBUS YaCTHUIl BellecTBa. MOAEIN CTPOCHHUS Ira30B, KUIKOCTEH U TBEPbIX
Tel U OOBACHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE ATUX Mojeneld. Macca u pa3mepbl
Mmouiekyn (atomoB). KonnuectBo BemiecTBa. [loctosinnas ABorapo.

TenmoBoe paBHOBecwe. Temmepatypa u crmocoOsl ee wu3Mmepenus. [llkana
temneparyp Llenbcus.

Mojens uaeanbHOTrO ra3a B MOJEKYJISIPHO-KMHETHYECKOW TEOPUM: YACTHUIIBI ras3a
JIBUKYTCSI XaOTUUECKU U HE B3aUMOJICMCTBYIOT JIPYT C APYTOM.

l'azoBbie  3akoHbl.  YpaBHeHue MennaeneeBa—Kianeiipona.  AOcotoTHas
temneparypa (mkana Ttemneparyp KenbBuna). 3akon J[lanbroHa. WM3omporieccsl
B MJICAJTbHOM T'a3e C OCTOSTHHBIM KOJTMYECTBOM BelecTBa. [ padudeckoe mpencraBieHne
M30MPOIECCOB: U30TEepMa, U30X0pa, n3odapa.

CBsi3b MEXIYy JaBICHUEM U CpeJHENW KUHETUYECKOW SHEpPrued mocTyrnaresibHOro
TEIJIOBOIO JBUKEHHUS MOJIEKYJI UCAIBHOIO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYISIPHO-
KMHETHUYECKOW TEOpUHU UJICaTbHOTO ra3a).

CBsi3b a0CONIIOTHOW TeMIlepaTypbl TEPMOJUHAMUYECKOM CHUCTEMBI CO CpEIHEH
KMHETUYECKOW 3HEPruei MOCTyNaTeIbHOr0 TEMIOBOTO JBUKEHUS €€ YACTHLI.

TexHuyeckne ycTporcTBa M TEXHOJIOTMYECKUE MPOLECCH: TEPMOMETP, OapoMeTp,
MOJTy4€HUE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mogenu IBUXKEHHUS 4aCTUI] BEILIECTBA.
Mopens OpOYHOBCKOT'O IBUKEHUS.
Buaeoponuk ¢ 3anuchio peasibHOro OpOYHOBCKOTO IBUKEHUSI.
Huddy3ust :xuaKocTen.
Mopens onbita IlTepHa.

12
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[IpuTsrkeHrE MOJIEKYIL.
Mogenu KpuCTauIn4eCKUX PELIETOK.
HabmnroneHue u ncciieoBaHue N30MpoLECCOB.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomuvl, NPAKMUKYM

Hccnenosanue nporecca yCTaHOBIICHUS TEMJIOBOTO PAaBHOBECHS MPHU TEMIO00OMEHE
MEKy TOpPSYEN U XOJIOTHOU BOJIOM.

N3ydenue M30TEpPMUYECKOrOo mporecca (PEeKOMEHIOBAaHO  HCIIOJIb30BAHHE
1 dpoBoi 1abopaTopun).

N3ydyeHnne n30XOpHOro nporecca.

N3yuenue nzobapHOro mporecca.

[IpoBepka ypaBHEHUS! COCTOSIHHSL.

Tema 2. Tepmoounamuxa. Tennosvie mauunsi

TepmoanHamuyeckas (TID) cucTeMa. 3agaHue  BHEIIHUX  YCJOBUU
JUIsl TEPMOAMHAMHUYECKON CUCTEeMBbl. BHenHue n BHyTpeHHHe napamerpsl. [lapamerpsl
TEPMOJIMHAMHUYECKON CHUCTEMBI KaK CpPEJHUE 3HAUYEHUs BEIIMYMH, OINHUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hayaso TEPMOJANHAMHUKHU. CamonpousBosibHast  penakcarus
TEPMOJIUHAMHUYECKOU CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogenbs uaeanbHOro raza B TEPMOJMHAMUKE — CUCTEMAa YPABHEHHIl: ypaBHEHUE
MenneneeBa—Knaneipona © BbIpaXEHHE [JI1 BHYTPEHHEM DJHEPrUU. Y CIOBUSA
MPUMEHUMOCTH 3TOW MOJIENN: HU3KAs KOHLIEHTpalYs YaCTHUIL], BHICOKHE TEMIIEPATYpHI.
BrIpaxkenue 1711 BHyTPpEHHEW SHEPTUU OJHOATOMHOTO UAECAIBHOTO ra3a.

KBasucratnueckne u HECTaTUUECKUE MTPOLIECCHI.

DOnemeHTapHas pabota B TepMoAMHamMuKe. Bpruncinenue paboTel 1mo rpaduky
npouecca Ha pV-auarpaMmme.

Temmonepenaya kak crmocod M3MEHEHHS BHYTPEHHEH YHEPTUY TEPMOAMHAMUYECKON
cucTeMbl 0e3 coBepiieHus padoTel. KOHBEKIHS, TEMIONPOBOAHOCTD, U3TyUEHHUE.

KomnuecTBo Tennorel. TertoeMkocTs Tena. Y nejibHas U MOJISIPHAsE TEILIOEMKOCTH
BEIIECTBA. YpaBHEHUE Maiiepa. YaenpHasg TeEIoTa CropaHus ToOIUMBa. Pacuer
KOJIMUECTBA TEIJIOTHI IpH Terionepenaye. [lousarue 06 annabaTHOM mpolecce.

[lepBbIii 3aKOH TepMOAMHAMUKU. BHYTpeHHsAs 3Heprusd. KoamyecTBO TEMIOTHI
U padoTa Kak Mepbl U3MEHEHHUS BHYTPEHHEN YHEPrUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoli 3akOH TEpMOAMHAMUKHU ISl PABHOBECHBIX MPOILIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CHUCTEMBI MPOXOJAUT €IUHCTBEHHAS
anuabata. AOCOIOTHAs TeMIIEpaTypa.

BTopoil 3akOH TEPMOIMHAMUKH [JII HEPABHOBECHBIX IPOLECCOB: HEBO3MOXHO
nepenarh TEIIOTy OT Oojiee XOJOJHOTO Tena K Ooyiee Harperomy 0e3 KOMIIEHCAIlUU
(Kmaysuyc). HeoOpaTuMOCTh IPUPOIHBIX MPOIIECCOB.

[TpuHume! nerctBus TerioBbix MammH. KIT/I.

Maxkcumansnoe 3nauenue KII/. [uxn Kapno.

13
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DKOJIOTUYECKHE aCHEKThl HMCIOJIb30BaHUA TEIUIOBBIX JABUraTenei. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CPEeb.

TexHuueckue yCTpoilcTBa M TEXHOJIOIMUECKHE MPOLECCHl:  XOJOIWIbHUK,
KOHIUITMOHED, NTU3EIbHBIA U KapOIOPaTOPHBIN JIBUTATENH, TapoBasi TypOUHA, TOJTydEeHUE
CBEpXHHU3KHUX TeMIepaTyp, YTHJIM3alMs «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAaHUEM
TEIUIOBOTO Hacoca, YTWIM3alusi OHOOPraHMYECKOro TOIUIMBAa [UIsl  BBIPaOOTKHU
«TETJIOBOW» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenne TeMneparypbl IpH aInadaTUIECKOM PACITUPECHHH.
BosaymHoe orauso.
CpaBHeHUE yIENbHBIX TEIJIOEMKOCTEN BEIIECTB.
CnocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTHUH.
HccnenoBanue anuadbaTHOro mpoiecca.
KomribroTepHbie MOAEIH TEIJIOBBIX ABUTATEIICH.

Yyenuueckuii osxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM

N3mepenne yaenbHON TEIIOEMKOCTH.

HccnenoBanue npolecca OCTbIBaHUS BELIECTBA.

Hccnenosanue aguabaTHOTO mporecca.

N3yueHne  B3aMMOCBA3M  DHEPrUU  MEXKMOJIEKYJISIPHOIO  B3aWMOJCHCTBUSA
Y TEMITIEPATYpPbl KATIEHUSI KUJIKOCTEN.

Tema 3. Azpecamniuie cocmoanus éewjecmea. Daszosvie nepexoovl

[TapooOpa3oBanue u KoHjAeHcanus. VcrmapeHue u KumieHue. YJenbHas TeIuioTa
napooOpa3oBaHuUs.

Hacelliennble 1 HeHachIlleHHbIE Napbl. KauecTBEeHHAass 3aBUCHUMOCTh ILIOTHOCTH
W JIaBJICHUS HACBHIIICHHOTO Tapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT OOBbema
HACBIIIEHHOT 0 NTapa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT AABJICHUS B )KUJIKOCTH.

Bnaxunoctb Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tepnoe Teno. Kpucramimueckue u amopdHbie Tena. AHU30TPONHUS CBOWCTB
KpuctayuioB. IlnaBneHne W Kpucraumzauus. Y AenbHas TEIJIOTa  IJIABJICHHUS.
CyOnumarnus.

Hedbopmanmu TBepmoro Tena. Pactsokenme um oxarme. Cosur. Momyms FOHra.
[Ipenen ynpyrux aepopMaruii.

TeroBoe pacuiMpeHue KUJIKOCTEW W TBEPIAbIX Tel, OObEMHOE W JIMHEHHOE
pacimupenrue. AHrapMOHHM3M TEIUJIOBBIX KOJEOAHWM 4YacTHI] BElIecTBa KakK MPUYHHA
TEIJIOBOI'O PaCIIMpPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[Ipeo6pazoBanue sHEPruu B (Pa30BBIX MEPEXOaaX.

YpaBHEeHHE TEIIOBOrO OaaHca.

[ToBepxHnocTtHOe HarspkeHHe. KodaphulMEeHT MOBEPXHOCTHOTO  HATSKCHUSI.
Kanumnsapueie siBnenus. [laBieHue 107 HCKPUBICHHOW IMOBEPXHOCTHIO KUJKOCTH.
®opmyna Jlamnaca.
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Texnuueckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKUC IIPOLCCChI: KUAKUC KPUCTAIIBI,
COBPEMCHHBIC MAaTCPUAJIbI.

Jlemoncmpayuu
TernnoBoe pacmpeHue.
CBolicTBa HACBHIILIEHHBIX MapOB.
Kunenue. Kunenue npy noHMXEHHOM J1aBJICHUH.
N3mepenue cuibl MOBEPXHOCTHOT'O HATSIAKEHUS.
OMBITH ¢ MBUIBHBIMH IVICHKAMH.
CmauuBaHue.
KanunmnspHelie siBIeHUS.
Mopenn HeHbIOTOHOBCKOM JKUJIKOCTH.
Cnoco0bl 3MepeHUsl BIaXKHOCTH.
HccnenoBanue HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOT O BELIECTBA.
Buasr negopmarimii.
Hab6mronenne mansix gedopmariuii.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol, NPAKMUKYM

N3ydyeHune 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEM.

N3mepenue yaenbHON TETUIOTHI IJIaBICHUS JIbA.

M3yueHune CBOMCTB HACHIIICHHBIX MMapoB.

Nsmepenne aOCONIOTHOM BIAXHOCTH BO3JyXa M OIIGHKA MacChl I1apoB
B ITIOMCIIICHUH.

N3mepenue korpduiieHTa NOBEpXHOCTHOTO HATSIKEHUS.

M3mepenne moayns FOnra.

UccnenoBanue 3aBUCUMOCTH JieopMaliuid pe3nHOBOI0 00pasiia OT MPHIIOKEHHOMN
K HEMY CHJIBI.

Pa3znen 4. JiaekTpoguHaMuKa
Tema 1. Inexmpuueckoe noe

DNeKTpHu3alus TeI W €€ NPOABICHUS. OJIEKTpUYeCKWi 3apsia. JBa Buna
DIEKTPUYECKUX  3apsanoB. [IpOBONHUKHM, JUAIEKTPUKA U MHOJYIPOBOJHHUKHU.
DneMeHTapHbIN AIEKTPUYECKUH 3apsil. 3aKOH COXpPaHEHUS AIEKTPUUECKOTO 3apsa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsasl. 3akoH KynoHa.

DiekTprueckoe nose. Ero neicTBre Ha dJIEKTPUYECKUE 3apsIbl.

HanpsoxenHocts 3nektpudeckoro nosst. [IpoOHbIi 3apsia. JInHuM Hanps>KeHHOCTH
ANIEKTpHAYECKOro mosst. OTHOPOAHOE IEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTE ~ 3JEKTPOCTaTUYECKOrO0  Noyid.  Pa3HOCT  MOTEHLIHMAIIOB
u HamnpspkeHue. lloreHumaneHas SHeprus 3apsjla B AJIEKTPOCTATHYECKOM IIOJIE.
[Torenuman snekTpocraTnyeckoro mnoss. CBA3b HANPSDKEHHOCTH IMOJISI M Pa3HOCTH
NOTEHLIMAIOB  JUIA  JJIGKTPOCTATUYECKOro  mojis  (Kak  OJHOPOAHOrO,  TaK
U HEOJHOPOIHOTO).

[IpuHIMN Cynepno3uuy FIEKTPUUECKUX MOJIEH.
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[Tome Ttouewnoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdepbl. [lome
paBHOMEpPHO 3apsDKEHHOro 1o oObeMy mapa. [lome paBHOMEpPHO 3apsKEHHOM
OECKOHEYHOM  IUIOCKOCTW. KapTWHbl  JIMHUN  HaOpsHKEHHOCTH  AITHX  IOJeH
Y DKBUIOTEHUIHUAIBHBIX TOBEPXHOCTEM.

IIpOBOJHUKH B 3JIEKTPOCTATHYECKOM IT0JIE. Y CJIOBUE PABHOBECUS 3apsiI0B.

JIMDNEKTPUKU B 3JEKTPOCTATUYECKOM Ione. J[uanexTpuueckas NMPOHMIIAEMOCTH
BEILIECTBA.

KongeHcaTtop. DneKTpOEMKOCTh KOHJIEHCATOpa. JIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCAaTOopa.

[lapannenbHoe CcOeOIWHEHUE KOHIEHCATOpPOB. llocimenoBarenbHOE COEOUHEHHE
KOHJIEHCAaTOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

JIBM>KEHUE 3apsSyKEHHOW YaCTULIbI B OMHOPOJHOM AJIEKTPUUYECKOM TOJIE.

TexHudeckne yYCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL:  AJIEKTPOCKOI,
ANEKTPOMETP,  DJIEKTPOCTATUYECKas  3allUTa,  3a3€MJIEHHE  3JIEKTPOIpPUOOPOB,
KOHJIeHCaTOphl, reHepatop Ban ne ['paada.

Jlemoncmpayuu

VY CTpOUCTBO M IPUHLIKI IEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE T10JI€ 3aPSAKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JIE€ IBYX 3aPSKEHHBIX TIIACTHH.

Mogens anekTpocrarudeckoro reneparopa (Bau ne I'paada).

[IpoBOAHUKM B DIEKTPUUYECKOM MOJIE.

DIIEKTpOCTaTHYECKas 3aIIUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW M MIEPEMEHHON €MKOCTH.

3aBUCUMOCTh DJIEKTPOEMKOCTU TUIOCKOTO KOHJIEHCATOopa OT IUIOMIAAM IIJIaCTHH,
PAcCTOSTHUSI MEXIY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 MOJIA 3apSKEHHOT0 KOHAEHCATOPa.

3apsiika v paspsKa KOHIEHCAaToOpa 4epes3 pe3ucTop.

Yuenuueckuui axcnepumenm, iabopamopuvie pabomuvl, NPAKMUKYM

OreHKa CHJT B3aMMOJICHCTBUS 3aPSKCHHBIX TEJT.

HabGmronenune mnpeBpalieHusi SHEPruud 3apsKEHHOTO KOHJIGHCATOpa B DHEPTHUIO
U3ITy4EHUS CBETOUO/IA.

W3yueHnne mpoTekaHus TOKA B LIEMH, COAepKalleld KOHACHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIMAIOB (HAMPsDKEHHS) TPU MOCIET0BATEIHLHOM
COEAMHEHUU KOHJIEHCATOPOB.

Hccnenosanue paspsga KOHAEHCATOPA Y€PE3 PESUCTOP.

Tema 2. Ilocmoannwlil 371eKmpuiecKuil mokK

Cuina toka. IlocTOsIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSHHOTO 3JIEKTPUYECKOr0 TOKA. MICTOYHMKHU TOKA.
Hanpsoxenne U u DJ1C E.

3akod Oma aJis1 ydacTka LIEeTH.
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DIEeKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTb COIPOTHUBIICHHUS OJHOPOIHOIO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOWIAAX IIONEPEYHOr0 CEYEHHUs. Y IeJIIbHOE
COIPOTHUBIICHUE BEILECTBA.

[TocnenoBarenbHOE, MapajuIeIbHOE, CMEMIAHHOE COEUHEHNE TPOBOTHUKOB. Pacuer
pa3BETBIICHHBIX dJieKTpudeckux meneil. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTh  3JIGKTPUYECKOTO  TOKA. TermmoBass  MOIIHOCTh,  BbIAEISEMAs
Ha PE3NCTOpeE.

OJIC 1 BHYTpEeHHEE COINPOTUBICHHE HCTOYHHUKA TOKAa. 3akoH OMa Jisl MOJTHOM
(3aMKHYTOM) 2JIEKTpUUECKOM 11enr. MOITHOCTh HCTOYHUKA Toka. KOopoTkoe 3aMbIKaHUeE.

KonpgeHcarop B nenu nocTOsIHHOrO TOKA.

TexHuueckrne yCTporCTBa U TEXHOJIOTMYECKHE TPOLECCHL: aMIIEPMETP, BOJIBTMETP,
peocTar, CUETYUK IIEKTPUIECKON JHEPTUM.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMIPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSXKEHUS JJISI PE3UCTOPA, JIAMITBI
HaKaJUBaHUS M CBETOIHO/IA.

3aBUCUMOCTH COTPOTUBICHUS ITUIMHIPUIECKUX TPOBOIHUKOB OT JJIMHBI, TIJIOIIA N
MONEPEUHOr0 CEUCHUS U MaTepurara.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT CONPOTHUBIICHUS MPU TMOCTOSHHOM
HaIPsKEHUH.

[Ipsmoe wusmepenne OJIC. KopoTkoe 3amMbIKaHME TalbBaHUYECKOTO DJIEMEHTA
Y OILICHKA BHYTPEHHETO COMPOTHUBIICHUS.

Cnoco06bI coeTMHEeHUsT NCTOYHUKOB Toka, J/[C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXY MOT0CAMH KCTOYHUKA TOKA OT CHJIBI
TOKa B LICTH.

Vuenuuecxuii sxcnepumenm, rabopamopHwle pabomol, NPaAKMUKym

HccnenoBanue cMeaHHOTO COSAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COmpoTUBIIEHUS IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSHKEHUS ISl JIAMITbl HAaKaJIMBaHUS.

VYBenuueHue npeesia u3MepeHus: amrepMeTpa (BoJIbTMETPA).

M3mepenne 3/1C u BHYTPEHHETO CONPOTUBJICHUSI UCTOYHUKA TOKA.

UccnenoBanne 3aBucumocti I/[C ranbBaHMYECKOTO BJIEMEHTA OT BpPEMEHU
MIpY KOPOTKOM 3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEK1Y TTOJIFOCAMHU UCTOYHHMKA TOKA OT CHJIbI
TOKa B LIEIIH.

HccnenoBanne 3aBUCMMOCTH I10JIE3HOM MOIITHOCTH MCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunwix cpeoax

DIIeKTpUYECKask MPOBOAUMOCTh PA3IUYHBIX BEIIECTB. DJIEKTPOHHASI TPOBOJUMOCTD
TBEPJbIX METAUIOB. 3aBUCUMOCTb COINPOTHUBICHUS METAIOB OT TEMIIEpPaTyphl.
CBepXnpoBOAUMOCTb.

17



denepaspHas paboyas nporpamma | @usuka. 10—11 kaaccer (yriyOaeHHbIH YPOBEHB)

DIIEKTPUUECKUN TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! ¥ IPUMECHAS MPOBOJAUMOCTh MOJTYIPOBOTHUKOB.
CaoiicTBa p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUA TOK B  DJIEKTPOJIUTAX. JEKTPOJUTHUYECKAS IHCCOLMAIIUSL.
Onektponui. 3akoHsl Dapajes 1S FIEKTPOIIn3a.

DJIeKTpUUECKU TOK B razax. CamMoCTOSITENbHBIA U HECAMOCTOATENbHBIA pa3ps/l.
PaznuuHble TUIIBI CAMOCTOATENBHOTO paspsaa. Momuus. [1nazma.

TexHuueckrne yCcTpOMCTBa U MPAKTUUECKOE MPUMEHEHUE: Ta30pa3psaHbIC JIAMIIbI,
AJICKTPOHHO-JIy4eBass TPyOKa, TMOJYIPOBOJAHUKOBBIC MPUOOPHI: U0, TPAH3UCTOP,
dboTOoIMO, CBETONMOJ, TrajbBaHUKA, PapUHUPOBAHHE MEIU, BBIIABKA AJFOMUHMUS,
AJIEKTPOHHAS MUKPOCKOITHSL.

Llemoncmpayuu
3aBUCUMOCTb COIIPOTHUBIICHHSI METAJIIOB OT TEMIIEPATYPBI.
IIpOBOAMMOCTB JIEKTPOJIUTOB.
3akoHsl dekTponu3a Papaes.
NckpoBoii paspsia 1 IpOBOAUMOCTB BO3AYyXa.
CpaBHEHME TPOBOAMMOCTH METAIUIOB U MOIYITPOBOAHUKOB.
OIHOCTOPOHHSS TPOBOANMOCTD THOJIA.

Yuenuueckuii axcnepumenm, iabopamophvie pabomuol, NPAKMUKYM
Ha6mronenue anexkrposinsza.
W3mepenne 3apsiaa 0JHOBAJICHTHOTO HOHA.
HccrnenoBanne 3aBUCHMOCTH COMTPOTUBIICHHS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsITHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOIA.

POu3n4ecKnd NPaKTUKYM

Criocobbl  u3MepeHusi (U3NYECKUX BEIUYMH C HUCIOJIb30BAHMEM aHaJIOTOBBIX
U HUPPOBBIX U3MEPUTETBHBIX MNPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE W OTHOCHUTENBHBIE MOTPEUIHOCTH HW3MEPEHHM (PU3NYECKUX BEIMYUH.
OueHka rpaHyl] NOTPEMTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEpPEHUMN, MCCIEIOBAHUN 3aBUCUMOCTEN (U3HUECKUX
BEJIMYMH, TIPOBEpKAa MPEUIOKEHHBIX Trumnore3 (BbIOOp U3 pabOT, ONHMCAHHBIX
B TEMaTHUECKHX pa3leiax «YUEeHWYECKUH HSKCIEPUMEHT, JabopaTopHbie paboThI,
PAKTUKYM).

MexnpeaMeTHble CBSI3H

N3ydenue kypca ¢usuku yriayoiaeHHOro ypoBHs B 10 Kkiacce OCYIIECTBISICTCS
C YUETOM CO/IepIKATEIbHBIX MEKITPEAMETHBIX CBSI3EH C KypcaMy MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesxicnpeomemmusvie nonamus, CA3AHHbLIE C UZYUEHUEM MEMO008 HAYYHO20
no3nanua: SBICHUE, HAYYHBIN (akT, TUIIOTe3a, GU3HIecKas BEIMYMHA, 3aKOH, TCOPHS,
HAOJIIO/ICHUE, DSKCIEPUMEHT, MOJCIMPOBAHKUE, MOJENb, W3MEPEHHUE, TMOTPEITHOCTH
U3MEpEHUH, N3MEepUTEIbHBIE TPUOOPHI, IU(PPOBas TabopaTOPH.
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Mamemamuxa: Pemenue cucrembl ypaBHeHni. Jlunelinas (ynkius, mapabona,
runepoona, ux rpaduku U cBoicTBa. TpuroHomerpudyeckue QyHKUUU: CUHYC, KOCUHYC,
TAQHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopel U uX
MIPOEKITNU Ha OCU KOOPJIMHAT, CIIOKEHHE BEKTOPOB.

Buonozusa: MexaHWdeckoe ABHKEHHE B KWMBOW mpupojae, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYXKarouleld cpensl,
yTUIU3alusi  OMOOPraHWYECKOTrO  TOIUIMBA Ui BBIPAOOTKHM  «TETJIOBOI»
U DJIEKTPOIHEPIHH, MOBEPXHOCTHOE HATSHDKCHHE U KANMWIUISIPHBIC SBICHUS B TIPHUPOJE,
AJIIEKTPUUYECKHE SIBJICHHS B )KUBOW MPUPO/IE.

Xumusn: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, MOJYYeHIE HAHOMAaTEePHAIOB, TETIOBBIC CBOMCTBA TBEPABIX
TeJN, >KUJIKOCTEH M Ta30B, XKUIKWE KPHUCTAIbI, 3JEKTPUUYECKHE CBOWCTBA METAILIOB,
ANEKTPOJIUTHYECKAs JUCCOLUALINS, TalbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIHSI.

T'eozpaghus: BnaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHue ABMKCHUN C HUCIOJIB30BAHUEM MEXaHH3MOB, y4eT
CyXOr0 M JKHUJIKOTO TPEHHUSI B TEXHUKE, CTaTUYECKUE KOHCTPYKIHMH (KPOHIITEHH,
peleTyaTbie KOHCTPYKIIUN ), UCTIONb30BAHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHUKE
(TMpOCKOII, BOJOMET W JAPYrue), ABUTATEIb BHYTPEHHETO CropaHus, napoBas TypOuHa,
OBITOBOM  XOJIOJIUJILHUK, KOHJUIIUOHEP, TEXHOJOTUU TIONYyYEHUS COBPEMEHHBIX
MaTepUaoB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH, AJIEKTPOCTATHIECKAas
3alUTa, 3a3€MJICHUE AJIEKTPONpPUOOPOB, Ta30pa3psIHbIE JIAMIIbI, TOTYIPOBOIHUKOBBIE
puOOPkI, TaTbBAHUKA.

11 KJIACC

Paznen 4. daekrpoauHaMuKa
Tema 4. Maznummnoe none

B3anmoneiicTBue MOCTOSHHBIX MarHUTOB M MPOBOJHHMKOB C TOKOM. MarHutHoe
nosie. BekTop MarHWTHOM MHAYKIUU. lIpyHOMO Ccynepno3Wlvy MarHUTHBIX TOJEH.
JIvHUM MarHUTHOW UHAYKIHH.

MarnutHoe TOJIe MPOBOJAHMKA C TOKOM (NPSIMOTO MPOBOAHUKA, KAaTYIIKH
U KpyroBoro BuTka). OneIT Jpcrena.

Cuna Amniepa, ee HalpaBJI€HUE U MOJTYJIb.

Cuna JlopeHua, ee HampaBJ€HUE W MOAYJb. [[BH>KEHUE 3apsyKEHHOM YacTHUIIBI
B OJIHOPOJTHOM MarHuTHOM mnose. Pabota cuiel JlopeHia.

MaruutHoe nosje B BeuecTBe. @eppoMarHeTuky, rnapa- u JuaMarHeTUKHU.

TexHndeckne yCTpOWCTBA ©  TEXHOJOTMYECKHE TPOLECCHL:  MPUMEHEHUE
MOCTOSIHHBIX MAarHUTOB, 3JICKTPOMArHUTOB, TECTEP-MYJIbTHUMETpP, 3JIEKTPOJABUraTEIIb
SAxo0M, yCKOPUTENU IEMEHTAPHBIX YACTHLI.

Jlemoncmpayuu
Kaptuna nuHMil UHIYKIIMA MArHUTHOTO TIOJSI TMTOJOCOBOTO M TMOJKOBOOOPA3HOTO
MTOCTOSIHHBIX MarHUTOB.
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KaptuHa nuHHMII MarHWUTHOM WHAYKUMH MOJS AJIUHHOTO MPSAMOTO IPOBOAHUKA
Y 3aMKHYTOTI'O KOJIBLIEBOT'O ITPOBOJIHUKA, KATYLIKH C TOKOM.

B3aumoperictBue 1ByX POBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBrue cuibl JIopeHIia Ha MOHBI 3JIEKTPOJIATA.

HabGmronenue nBrkeHus mMydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHUMO AEUCTBUSA AICKTPOU3MEPUTEIHLHOIO MPUOOpa MAarHUTORJEKTPUYECKOM
CUCTEMBI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi, RPAKMUKYM
HccnenoBanne MarHUTHOTO NOJISL TOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBOMCTB (peppOMArHETHUKOB.
HccnenoBanue neicTBUS MOCTOSSHHOTO MarHUTA Ha PaMKy C TOKOM.
N3mepenue cumbl AMmepa.
W3yueHne 3aBUCUMOCTH CUJIbI AMIIEpPA OT CUJIBI TOKA.
OnpeneneHne MarHUTHOW MHYKIMK Ha OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. InekmpomazHumnan UHOYKUUA

SIBneHne 3neKTpOMAarHUTHOW MHAYKIUU. [IOTOK BEKTOpa MarHMTHOM WHIYKLIHH.
OJAC wuHAaykKnuu. 3aKOH DJJIEKTpOMAarHUTHOW uHAyKuuu @Dapanes. Buxpepoe
anexkTpudeckoe mnoiie. Toku Pyko.

OJ1C uHAYKIHUK B IPOBOAHUKE, TBUAKYIIIEMCS] B OAHOPOJIHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTE. KaTynika MHIYKTMBHOCTM B LEMH MOCTOSTHHOTO TOKA. SIBieHune
camonHaykunu. IJ1C camOMHAyKIUN.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4ecKkrne yCTpOWCTBA M TEXHOJIOTMYECKHUE IMPOLIECCHl: MHAYKIIMOHHAS TEYb,
COJIEHOM I, 3aILATa OT 3JEKTPU3ALNHU TEN MPU JBUKEHUU B MATHUTHOM I10J1€ 3€MIIH.

Jlemoncmpayuu

Hab6mronenue siBieHus 3J€KTPOMarHuTHOW UHIYKIIUH.

Hccnenoanue 3apucumoct 3J1C HHAYKIIMHA OT CKOPOCTU U3MEHEHUSI MArHUTHOTO
MMOTOKA.

[IpaBuiio Jlenua.

[Tanenue marauTa B afOMHUHHEBON (MEIHOM) TpyOe.

SIBrieHME CaMOMHIYKIIUH.

Hccnenoanue 3aBucumoctu I/[C caMOMHIYKIIMKM OT CKOPOCTH W3MEHEHUS CHUJIbI
TOKA B LICIIH.

Yuenuueckuii osxcnepumenm, rabopamophule pabomul, RPAKMUKYM
HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM UHIYKITUU.
Onpenenenne MHAYKIUU BUXPEBOTO MATHUTHOTO MOJIS.
HccnenoBanue siBIECHUS CAMOUHIYKIUU.

Coopka MoJie I AIEKTPOMarHuTHOT'O FreHepaTopa.
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Pa3znen 5. Konedanusi 1 BOJIHBI
Tema 1. Mexanuueckue Koneoanus

Konebarenshas cucrema. CBOOOAHBIC KOJICOAHUS.

I'apMonnueckue koneOanus. KuHeMarnueckoe W JAMHAMUYECKOE OIMCAHHE.
DHepreTuueckoe omnucaHue (3aKOH COXPaHEHUS MEXaHMYeCcKou »sHepruu). BwiBoj
JTUHAMUYECKOTO OINHUCAHUS TapMOHUYECKHX KOJIEOAaHWNW U3 HX DHEPreTHUYECKOro
Y KUHEMATHUYE€CKOTO OMUCaHMUS.

Amrmumtyna u  (asa konebaHuid. CBSI3pb aMIUTUTYABl KOJ€OaHUIl HCXOIHOM
BEJIMYMHBI C aMIUTUTYAaMU KOJIeOaHUN €€ CKOPOCTH U YCKOPECHHUS.

Ilepuon u wdyacrora kosebanuii. Ilepron M™anmbiX CBOOOJHBIX KoOJIeOAHUM
MaTeMaTU4YeCcKoro MasTHUKA. [leprnon cBOOOIHBIX KOJIeOaHUM TTPY>)KHHHOTO MasiTHUKA.

[lonsitue o 3aryxamomux KosnebaHusx. BoiHyxneHHble KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. DBiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM  KPUBOM.
ABTOKONICOAHMS.

TexHuueckue yCTpPOMCTBA M TEXHOJIOIMYECKHUE MPOILIECChl: METPOHOM, 4Yachl,
KaueJ, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu

3anuce KonedaTenbHOrO JBUKEHHUS.

HaGnronenne HE3aBUCMMOCTH Tepuofa MajblX KoJeOaHWil TIpy3a Ha HUTH
OT aMIUIUTYBI.

UccnenoBanue 3aTyxaronux KojieOaHWW M 3aBUCUMOCTH TEpUOa CBOOOIHBIX
KOJIe0aHUN OT COMPOTHUBIICHMUS.

Hccnenosanue konebaHuii Tpy3a Ha MAaCCUBHOM NPYKUHE C 11eJIbI0 (DOPMHUPOBAHUS
Npe/ICTaBlIeHU 00 U1eaTbHOM MOJENH MPYKMHHOTO MAasITHUKA.

3aKOH COXpaHEHHUsI DHEPTUU IIPU KOJICOaHUSX Tpy3a Ha MPYKUHE.

HccnenoBanne BEIHYXACHHBIX KOJeOaHUH.

Habmronenue pesonanca.

Yuenuueckuii osxcnepumenm, rabopamopHule pabomul, NPAKMUKYM
N3mepenue neprojia CBOOOHBIX KOJEOAHUI HUTSHOTO U MPY>KUHHOT'O MAsTHUKOB.
N3ydyeHue 3akOHOB JBMKEHUS Tea B X0O€ KOJIeOaHUI Ha yIIPYrOM IOJBECE.
N3yuyeHne nBUKEHNS HUTSHOTO MasiTHUKA.
[IpeoGpazoBanue YHEPTUU B IPY>KUHHOM MasTHUKE.
Hccnenosanue yobIBaHUS aMIUIUTYABI 3aTYXAIOIUX KOJIEOAHUN.
HccnenoBanue BHIHYKIEHHBIX KOJICOaHUH.

Tema 2. Inexmpomaznumnule Ko1ebanus

Konebarensublit KOHTYp. CBOOOHBIEC AJIEKTPOMATrHUTHBIE KOJICOaHUs B HI€ATbHOM
kosnebarenbHOM KoHType. @opmyna TomcoHa. CBsi3b aMIUIUTYABI 3apsijia KOHJIEHCATOPa
C aMIUTUTYAOU CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHHUs SHEPTUH B HI€aTbHOM K0JIeOaTeTbHOM KOHTYpE.

3aryxaroniye 3JeKTpOMarHiuTHbIe KoneOanus. BeIHyX/1eHHbIE 3JI€KTPOMarHUTHbIE
KosieOaHusl.
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[lepemenHbIii TOK. MOITHOCTB EPEMEHHOTO TOKA. AMIUIUTYTHOE U AEUCTBYIOIIEE
3HAYEHHE CUJIbl TOKA U HAIPSKEHUS IIPU Pa3IMuHON opMe 3aBUCUMOCTH ITEPEMEHHOT O
TOKa OT BPEMEHH.

CunyconanpHbIi TEPEMEHHBIM TOK. Pe3uCTOp, KOHIOEHCATOp M KaTyllKa
WHJIYKTUBHOCTM B LENU CHHYCOUJAIBHOIO IMEPEMEHHOIO0 TOKa. Pe3oHaHC TOKOB.
Pe3onaHC HanpsyKEHUN.

Uneanvubiit  Tpanchopmatop. IlpousBoacTBo, mepenadya © MOTpeOJieHHE
AIEKTPUYECKOU SHEPTHH.

OKOJIOTUYECKHE PUCKM TP  IPOU3BOACTBE  3JeKTpodHepruu. Kymbrypa
MCIIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHON KU3HU.

TexHuueckrne yCTpOMCTBAa U TEXHOJIOTHUUECKHUE MTPOUECCHI: AIEKTPUUECKUN 3BOHOK,
reHepaTop NMEPEMEHHOr0 TOKA, JIMHUY 3JIEKTpOIepeaay.

Jlemoncmpayuu

CB0OOOAHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJICOAHUH OT MHAYKTHUBHOCTH W €MKOCTH
KOHTYpa.

OcnuiorpaMMBbl 3JIEKTPOMAarHUTHBIX KOJeOaHuH.

['enepatop He3aTyxarOmMX 3JEKTPOMArHUTHBIX KOJIEOAHUH.

Mopens 3JIeKTPOMarHuTHOTO TEHEPATOPA.

BbIHyX/1€HHbBIE CUHYCOUJAJIbHBIE KOJICOAHMUS.

Pe3ucrop, kaTyiika MHIYKTUBHOCTH U KOHJIEHCATOP B LIEMU NTEPEMEHHOTO TOKA.

Pezonanc nmpum  mocnenoBaTENbHOM — COSAMHEHMM  PE3UCTOPA,  KATYLIKH
WHJYKTUBHOCTHU U KOHJEHCATOpA.

YeTpoiicTBO M PUHIUT ASUCTBUS TpaHchopmaTopa.

Mogenb TMHUY SIEKTPOIIEpEIayn.

Vuenuueckuil sxcnepumenm, 1a00pamopHvie pabomol, RPAKMuKym

Nzyaenue Tpanchopmaropa.

HccnenoBanue MEpeMEHHOrO0 TOKAa dYepe3 IOCIeI0BATEIbHO COCIMHCHHBIC
KOHJICHCATOP, KaTYIIKY B PE3UCTOP.

Halnroienne 3neKTpOMarHuTHOTO Pe30HAHCA.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LI MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMAazHuUnHbLE 60THbL

MexaHn4ecKkue BOIHBI, YCIOBUSI UX pacrpocTpaneHus. [lonepednsie 1 Mpo1oibHbIE
BOJIHEL. [lepros, CKOpOCTh pacpocTpaHeHUS U AJIMHA BOTHBI. CBOMCTBA MEXaHHMIECKHUX
BOJIH: OTpaKE€HUE, MpeJIoMIICHUE, HHTepdepeHIns U Tudpakiiusl.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicora Tona. TemMOp 3ByKa.

[IIlymoBOE 3arpsA3HEHUE OKPYKAOLIEH CPEIBI.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHS HW3JIYYCHHS] DJIEKTPOMArHUTHBIX BOJH.
BsanMHas OpPHEHTAIUS BEKTOPOB E, B, ¥ B 2IEKTPOMArHUTHO# BOTHE.

CBolicTBa AJIGKTPOMAarHUTHBIX BOJIH: OTPaKE€HWE, TPEIOMIICHHE, IOJISpU3aIInS,
uHTepPepeHns u TudpaKiius.
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[IIkana 37eKTPOMAarHUTHBIX BOJIH. | [puMeHeHre 37IeKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpuHIMITBI paAUOCBSI3U U TENEBUICHU. Pagronokarus.

DNIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuyeckue ycTpoWcTBAa M NPAKTUYECKOE TNPHUMEHEHHE: MYy3bIKaJbHBIC
UHCTPYMEHTHI, pajiap, paJuONpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBas IMArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu

OO6pazoBaHue U pacPOCTPaHEHUE TTOTIEPEYHBIX U MPOIOJIHHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYyKa.

3aBUCUMOCTH JUTMHBI BOJTHBI OT YaCTOTHI KOJICOaHUH.

HaGmronenue oTpaskeHus ¥ MPeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenune unarepdepenHunu u qudpakin MEXaHUYECKUX BOJIH.

AKyCTUYECKUI pe30HaHC.

CaoilicTBa yibTpa3ByKa U €ro MpuMEHEHHUE.

HabGnronenue CBS3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMTYIOH W 9aCTOTOM
KOJIeOaHU.

UccnenoBanne CBOMCTB SJIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, NPEIOMIIEHUE,
noJsipu3auus, nudpakuus, nHTephepeHuus.

Oo6HapyxeHune HHGPaKPacCHOT0 U yIbTPahHUOIETOBOTO U3TYUCHUM.

Yuenuueckuui sxcnepumenm, 1abopamopHsie padomsl, RPAKMUKYM
N3yuyeHnne napameTpoB 3ByKOBOM BOJIHBI.
N3yueHne pacripocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa

[IpssmonHEHOE paclpoCTpaHEHHWE CBeTa B OXHOpoaHoW cpexe. Jlyd cBera.
ToueuHbI UCTOYHUK CBETA.

Otpaxenue cBera. 3aKoHbl oOTpaxeHUs cBeTa. [locTpoeHune wu300paxkeHUit
B IUI0CKOM 3epkaiie. Cepuueckue 3epkana.

[IpenomiieHne cBeTta. 3aKOHBI NPEJIOMIIEHMSI CBETa. AOCOJIIOTHBIM I1OKa3aTenb
npesomiieHusi. OTHOCUTENbHBIN MOKa3aTeNb npesomiaeHus. [IoCTOSHCTBO 4acTOThI CBETA
Y COOTHOUIIEHUE JUIMH BOJH IMPH MEPEX0JE€ MOHOXPOMATHUYECKOT O CBETA YEPE3 FPAHUILY
paszzgena IByX ONTUYECKHUX CPE/l.

Xon nyuelt B npusme. [ucnepcus ceeta. CiaoxHbIN cocTaB 0enoro csera. L{Ber.

IlonHoe BHyTpeHHee oTpaxeHue. llpenenbHBI yros MOJHOIO BHYTPEHHETO
OTpaKCHMUS.

Cobuparomivie U pacceuBarolive JUH3bl. ToHKas nuH3a. POKYCHOE pPaCcCTOSIHHE
U ONTHYECKas CuUjla TOHKOM JIMH3bL. 3aBUCUMOCTh (DOKYCHOIO pacCTOSTHUS
TOHKON cQepruyeckord JHH3bI OT €€ TE€OMETPUM U OTHOCUTEIBHOIO IOKa3aTess
MPEJIOMIICHHUSI.

dopmyiia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.
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Xox Jyda, MOpPOMIENIIEro JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckor ocu. IlocTpoeHne n300pakeHUit TOUKK U OTpe3Ka MPSMOM B COOMPAIOIINX
Y PACCEMBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuueckue mnpubopsl. Paspemaromas crnocodbHocTh. [71a3 kak onTuueckas
CUCTEMA.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. UnTepdepenunss cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIOICHUsT MAaKCUMyMOB U MHMHHUMYMOB B MHTEP(EPEHIMOHHON KapTHHE OT JBYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMephl KjaccuuecKux HHTEPPEPEHIIUMOHHBIX CXEM.

Hudpakius ceera. dudpakimonHas pemnierka. YciloBue HaOMIOICHUS TJIaBHBIX
MaKCHMYMOB IIPU MaJeHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(GPAKIIMOHHYIO PELIETKY.

[Tonsipu3zanms ceera.

TexHuyeckne ycTponCTBa M TEXHOJIOTMYECKHE MPOLECCHI: OYKH, JyNa, NEPUCKOIL,
doroanmapaT, MHUKPOCKON, TMPOEKIMOHHBIA ammapar, MPOCBETJICHUE ONTHKH,
BOJIOKOHHAsl ONTHKA, TU(PPaKIMOHHAS pelIeTKa.

Jlemoncmpayuu

3aKOHBI OTPAKEHHUsI CBETA.

Hccnenosanue npeiaoMieHus CBETA.

Hab6mroienrie moHOro BHYTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

NccnenoBanne XoJa CBETOBBIX NMYYKOB 4epe3 IJIOCKONAPaUICIbHYIO IJIACTUHY
U [IPU3MY.

HccnenoBanue cBoWcTB U300pakeHU B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOa.

Hab6monenne nuatepdepeHium crera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakuun crera.

N3yuenne nudpakiiMOHHON pEIIETKH.

HabGnronenune nudpakiimoHHOTO CIIEKTpA.

HabGmronenne nucrnepcuu creTa.

HaOmonenue nonsgpuzanuu cBeTa.

[IpumeHeHure nousIpouIoB sl U3YUYECHUSI MEXaHUYECKUX HaIpsHKEHUH.

Yyenuueckuii sxcnepumenm, rabopamopHule pabomul, NPAKMUKYM

N3Mepenune nmokasaresis NpeaoMIIeHUs CTEKJIA.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOTO pacCTOSIHUS OT BEIIECTBAa (HA MpUMEpE
KUJIKUX JIUH3).

N3mepenne poKyCcHOTro pacCTOSHMS pacCerBAOIINX JIMH3.

[Tonydenne n3o0paxeHus: B CHCTEME U3 IUIOCKOTO 3epKajia U JIUH3BI.

[Tonydenne n3o0paxxeHus: B CUCTEME U3 JIBYX JIUH3.

KoncTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenue nudpakunu, nHTephepeHIIMN U MOISPU3AINU CBETA.
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N3yuenue nomnsipuszanuu CBeTa, OTPAXKEHHOTO OT MMOBEPXHOCTH JUAJICKTPHUKA.

N3yuyenne uaTepdepeHIinm JIa3epHOro U3Iy4eHUs Ha JIBYX IIEJIsX.

Hab6mronenue nucnepcun.

Hab6mronenne u ucciaenoBanue qudpakIiimoHHOTO CIIEKTpa.

N3Mepenne niMHbl CBETOBOW BOJIHBL.

[Tonyuenue crmekTpa H3JIYy4E€HUS CBETOAWOAA IPHU TOMOIINM JIU(PPaKIIMOHHON
PEIIETKH.

Paznen 6. OcHOBBI CrIeNMAJILHOM TEOPUU OTHOCUTEIBHOCTH

['pannubl TPUMEHUMOCTH KJIACCUMYECKOW MexaHukH. l[loctynmatel crnenuanbHOM
TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBas. [IpeoOpazoBanus Jlopenua. VYcnosue
NPUYUHHOCTU.  OTHOCHUTENBHOCTh  OAHOBPEMEHHOCTU.  3aMENJICHHE  BPEMEHU
Y COKpalICHUE JJINHBI.

DHEpPrus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € SHEPTUEN U UIMITYJILCOM PEJIATUBUCTCKOM YaCTULIbL. DHEPTUS MOKOSI.

TexHuueckue yCTPOMCTBA W  TEXHOJOTMYECKHUE TMPOIECCHl:  CITYTHHUKOBBIC
MPUEMHUKH, YCKOPUTEIH 3aPSAKEHHBIX YaCTHII.

Yuenuueckuii oxcnepumenm, rabopamophule padomul, RPAKMUKYM
OnpeneneHue UMITyJIbCa M DHEPTUU PEIATUBUCTCKUX 4acTull (o ¢ororpadusam
TPEKOB 3aPSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pasznen 7. KBanroBas puzuka
Tema 1. KopnycKynapHno-60ano60it Oyaausm

PaBHOBecHOE TemioBoe U3NydeHHe (M3TydeHHe a0COIIOTHO YEPHOro Tea). 3aKOH
cmeuienus Buna. ['unoresa Ilnanka o kBaHnTax.

@DOTOHBI. DHEPTHUS U UMITYJILC (HOTOHA.

®dotorpdexr. Omnbitet A.I. CroneroBa. 3akonbl (orodddekra. YpaBHEeHHE
Oiutnmreiina 15 Gorodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, JABJICHHE CBETa Ha aOCOJIOTHO MOTJIOIIAMOIIYIO
1 abCOIOTHO OTpaXkarolIyto nmoBepxHocTsh). OnbiTel [1.H. Jlebenena.

BomnnoBeie cBoiicTBa wactuu. Bonubel ne bpoida. [nuaa BonHbl ne bpowsis
U pa3Mephl 00JIaCTH JIOKAM3alMU JABUKYIIEHCs YacTullbl. KopmycKylspHO-BOJIHOBOM
nyanmusM. Judpakius 31eKTpoHOB Ha KpUCTAJLIaX.

Cneunduka wusmepeHuii B Mukpomupe. COOTHOUIEHUS HEONpPEeAeIeHHOCTEN
['eitzenbepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  CIIEKTPOMETD,
dboTornemeHT, PoToAaATUNK, TYHHEIBHBIM MUKPOCKOII, COTHEYHAs: OaTapes, CBETOAHO/I.

Jlemoncmpayuu
®dotor(pdeKT Ha YyCTaHOBKE ¢ IMHKOBOM TIJIACTUHOM.
HccnenoBanue 3akoH0B BHENIHETo hoTodddekTa.
HccnenoBanue 3aBUCIMOCTH COMTPOTUBIICHUS TOTYITPOBOJHUKOB OT OCBEIEHHOCTH.

25



denepaspHas paboyas nporpamma | @usuka. 10—11 kaaccer (yriyOaeHHbIH YPOBEHB)

Ceeroguo.
Conneunas Oartapes.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol, NPAKMUKYM
Hccnenosanue hotopesucTopa.
N3mepenue nocrosinuoi [Inanka Ha ocHOBe uccneaoBanus Gororddekra.
HccnenoBanne 3aBUCHMOCTH CHITBI TOKA Y€pe3 CBETOIUO OT HAPSIKCHHUS.

Tema 2. @u3zuka amoma

OnbITel 1O HCCIENOBAHHMIO CTpoeHus aroma. llimaHerapHas wmoneilb aroma
Pezepdopaa.

[Toctynatel bopa. M3nydenue u mnorjomeHre (POTOHOB MPH NEPEXOAE aToMa
C OJTHOTO YPOBHS SHEPIUU Ha JPYIrOil.

Bunel cniexktpoB. CriekTp ypOBHEW 3HEPTrUHA aTOMA BOJOPOJIA.

CnoHTaHHOE U BBIHYXJIEHHOE U3ydyeHue cBera. Jlazep.

TexHuyeckrne yCTpOMCTBAa U TEXHOJOTHYECKUE MPOLIECCHI: CIEKTPAIbHbIA aHAINA3
(cnexkTpocKoIl), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu
Mogpens onbita Pesepdopna.
Hab6mronenne TMHENYaThIX CIIEKTPOB.
Y CTpOUCTBO M AEHUCTBUE CUETYMKA HOHU3UPYIOIIMX YACTHII.
OnpeneneHue JIMHBI BOJIHBI JA3€PHOTO U3TyUYCHUS.

Yuenuueckuii osxcnepumenm, rabopamophule pabomul, RPAKMUKYM

Habmronenne nuHedyaToro CrexkTpa.

UccnenoBanue crekTpa pa3peKEHHOTO aTOMapHOro BOAOpPOJIa U HM3MEpPEHHE
nocTostHHOM Pundepra.

Tema 3. Qusuka amomno2o a0pa u INemMeHmapHbIX Yacmuy

Hyxnonnas monens sinpa ['eiizenOepra—lBanenko. 3apsn sapa. MaccoBoe 4mciio
anpa. 3oronsl.

PannoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacma.
["'amMa-n3myyeHue.

3aKOH paJOaKTUBHOIO pacrnaja. PannoakTuBHbIE M30TONBI B npupoae. CBoicTBa
MOHU3HUPYIOLIETO HW3Iy4YeHUs. BiMsgHUE pagrMOaKTUBHOCTH Ha YKUBBIE OPraHU3MBbL.
EctectBenHblit GpoH nznydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SaepHbie cuiibl. [ledekT maccel sapa.

SAnepubie peakuuu. Jenenue u cuHte3 saep. Anepusie peaktopsl. [IpoOremsr
YIIPABJISEMOI0 TEPMOSICPHOIO CHHTE3a. DKOJOTMYECKHE ACHEKThl Pa3sBUTHA SACPHOU
DHEPIrEeTUKH.

Mertozapl peructpanuy U UCCIEIOBAHNS HIIEMEHTAPHBIX YACTHII.

OyHAaMEHTaIbHBIE  B3aUMOJCUCTBUS.  bapyoHB, ME30HBI W  JIENTOHBI.
[IpeacraBnenue o CranaaptHoit mojaenu. KBapk-riatooHHas MOAENb apOHOB.
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®uzuka 3a npenenamu CranaapTHOW Mozenu. TeMHas MaTepus U TEMHAsi SHEPTHsl.

EnuncTBO pu3nyeckoil KapTUHBI MUPA.

TexHuyeckne ycTpoiCTBa M TEXHOJOTMYECKHE ITPOLIECCHI: JIO3UMETP, Kamepa
BuiibcoHa, siepHBI peakTop, TEPMOSIEPHBIA peakTop, aToMHas OoM0a, MAarHUTHO-
pe30oHaHCHasi ToMorpadusi.

Yuenuueckuui axcnepumenm, rabopamophsie pabomul, NPAKMUKYM
HccnenoBanue TpekoB 4acTHIL (10 TOTOBBIM (oTorpadusim).
HccnenoBanne paanoakTUBHOTO (pOHA C HCTIONB30BAHUEM JJO3UMETPA.
N3ydenue nornormieHus 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOM UM U ACTPOPU3IUKHN

Otanbl pa3BUTHS acTpoHOMUU. l[IpukianHOE M MHPOBO33PEHUECKOE 3HAUYCHUE
acTpoHOMUH. [[pUMEHNMOCTh 3aKOHOB (DPM3UKH JJI1 OOBSICHEHUS! TPUPOIbI KOCMUYECKUX
O00BEKTOB.

Metoabl acTpOHOMHUUYECKUX HUccieoBaHn. COBpeMEHHbIE ONTUYECKHUE TEIECKOIIBI,
paaNoTENECKONbI, BHEATMOC(EpHas aCTPOHOMHUSI.

Bup 3Be3qnoro neba. Co3Be3nusi, SpKue 3BE3/bl, INIAHETHI, UX BUIUMOE JIBUKEHUE.

ComHeunas cucrema.

Connue. ConHeuyHas akTUBHOCTb. Mcrounnk sHepruu CosHIA U 3BE3.

3Be3/1bl, UX OCHOBHBIE XAPAKTEPUCTUKH. J(MarpamMma «CHIEKTPAJIbHBIA KJIACC —
CBETUMOCTB». 3BE€3/bl TJIABHOW TMOCJIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTbB» ISl 3B€3]] TIABHOW IOCJIEN0BATEIbHOCTU. BHyTpEeHHEEe CTpoeHue 3BE3/I.
CoBpeMeHHbIE MTPEACTABICHUS O TPOUCXOKIACHUU U 3BOMOIMU COMHIIA U 3B €3/, DTallbl
YKU3HU 3BE3/I.

Muneunsriii [Tyts — Hama ['anaktuka. [Tonoxenue u npuxenue Connna B ['anaktuke.
Tunel ranakTuk. Paguoranaktuku v kBazapbl. YepHbIC IbIPHI B sipaxX rajlakTHK.

Bcenennas. Pacmmmpenune Bceenennoit. 3akon XaO0mia. PaszOeranue rajgakTuk.
Teopust bonbmioro B3peiBa. PenukroBoe n3nyyenue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemiennbie npo0iaeMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus
HaGmronenust 3Be3gHOoro HeOa HEBOOPY)KEHHBIM TJIA30M C HCIIOJIb30BAHHEM
KOMITBIOTEPHBIX MPWIOKEHUM JJI1 ONpPEACIICHUS IIOJOXKEHUsI HeOeCHBIX OO0BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31s CeBEpHOTO MOJyIIApUs U APKUE 3BE3/IbI.
Hab6mronenus B Teneckorn JIyHbl, MiIaHET, TYMAHHOCTEHW U 3BE3/IHBIX CKOILJICHUM.

Du3nYeCKMH NMPAKTUKYM

Criocobbl  u3MepeHHsi (U3NYECKUX BEJIUYMH C HCIOJIb30BAHMEM aHaJIOTOBBIX
U LIUQPOBBIX M3MEPHUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUMKOBBIX CHCTEM.
AOCOIIOTHBIE M OTHOCHUTENbHBIE MOTPEIIHOCTH H3MEPEHHN (PU3NYECKUX BEJIMYUH.
O1ueHka rpaHul] HOTPETHOCTEM.

[IpoBenenre KOCBEHHBIX W3MEPEHUM, UCCICTOBAHUMN 3aBUCHUMOCTEH (DU3UIECKUX
BEJIMYMH, NPOBEpPKA MPEIIOKEHHBIX TUIoTe3 (BBIOOp U3 padOT, OMHCAHHBIX
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B TEMAaTUYECKHX pa3fenax «YUYCHHUYECKUH OHKCIICPUMEHT, JTa00opaTOpHBIE DPaOOTHI,
MPAKTUKYM) ).

O6o0mawee NnoBTOpeHNE

O6o0uieHne M cucTeMaTu3alus CoOJepKaHUsl pas3lenoB Kypca «MexaHukay,
«MonekynspHas (uzuka U TEepMOAMHAMUKAY, «IIeKTpoanHaMukay, «Konebanus
U BOJIHBI, «OCHOBBI CHEUaIbHOW TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas (pU3HKay,
«DNEeMEHTBI aCTPOHOMUU U aCTPOPUBUKIY.

Ponp pusuku u acTpoHOMUM B DKOHOMHUYECKOW, TEXHOJOTUYECKOU, COIUATBLHOM
U 3THYECKON cepax AeATeIbHOCTH YeJOBEKa, POjb M MeCTO (DPU3MKU M aCTPOHOMUHU
B COBPEMEHHOM  HAYyYHOW  KapTUHE  MWUDa, 3HAYECHUE OMMUCATEIIbHOM,
CHCTEMAaTU3UpPYIOLel, OOBICHUTENBHON W MPOTHOCTUYECKOW (YHKIUN (usnueckoi
TEOpUH, poiib (Pu3nyeckor Teopur B (POPMUPOBAHMM NPEICTABICHUN O (PU3NUECKOM
KapTUHE MHpa, MECTO (U3MYECKOM KapTHHBI MHpa B OOILIEM psAay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABIECHUN O IPUPOJE.

MexnpeameTHblie CBA3H

W3yuenue kypca (Qu3ukud yriayOJeHHOro ypoBHs B 11 kiacce ocyiecTBisieTcs
C YUETOM COZECPKATEIbHBIX MEKITPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTUH,
XUMUH, Teorpadru U TEXHOJIOTHH.

Meosicnpeomemnvle nonamusa, C6A3AHHLIE C U3YUEHUEM MEMO008 HAYYHO20
no3nanua: SBICHUE, HAYYHBIN (QakT, ruroTes3a, pusndeckas BeIMUYMHA, 3aKOH, TCOPHS,
HaOJIO/ICHHE, SKCIEPUMEHT, MOJEIMPOBAHKME, MOJENb, H3MEPEHHUE, MOTrPEIIHOCTH
U3MEPEHUH, U3MEpUTENbHBIE MPUOOPHI, U poBas JadbopaTopus.

Mamemamuxka: Pemienue cucteMbl ypaBHeHUN. TpUroHOMeTpuyecKkre (pyHKIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO.
BekToppl M HMX MPOEKIMM HA OCH KOOpAHMHAT, CIOKEHHE BEKTOpoB. [IponsBoaHble
aneMeHTapHbIX ¢yHKIuH. [Ipu3Haku mogo0ust TpeyroJbHUKOB, OMpPEIEICHHUE TUIOIIA TN
IUIOCKUX (pUryp u o0bema Ted.

Buonozus: >nexTpruuecKkue sIBJICHUS B )KUBON IPUPO/IE, KojieOaTenbHbIEC TBUKEHUS
B JKMBOW NPUPOAE, HKOJOTMYECKHME PHUCKH NPU IPOU3BOACTBE DIIEKTPOIHEPIUH,
AIEKTPOMArHUTHOE 3arps3HEHUE OKPYXKAIOUIEH Cpelbl, YIbTPAa3BYKOBas IHArHOCTHKA
B MEIMIIMHE, ONTUYECKUE SIBJICHUS B )KMBOU IPUPOE.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAIUINYECKAsI CTPYKTYpa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHUsl KPUCTAJUIMUECKON PEIIETKH, CIIEKTPaIbHbIN aHAIIN3.

T'eocpagpusa: mMarHuTHBIE TONIOCAa 3€MIIM, 3aJIEKU MArHUTHBIX Py, (oTochemka
3eMHOI TOBEPXHOCTH, ceicmorpad.

Texnonozua: TPUMEHEHHE  TOCTOSIHHBIX  MAarHUTOB,  3JIEKTPOMAarHHUTOB,
AJIEKTpoABUTATENb SIKOOH, TreHepaTop MEePeMEHHOr0 TOKa, MHAYKIIMOHHAS TeUb, JUHUH
ANIEKTpONEpenay, 3JIEKTPOABUIATENb, paaap, PaJIWONPUEMHHUK, TEJIEBU30p, AHTCHHA,
tenedgon, CBU-nieun, ymbTpa3ByKoBas JMArHOCTHKA B TEXHUKE, MPOCKITMOHHBIN armapar,
BOJIOKOHHAsl OITHKA, COJIHEYHas OaTapes, CIYTHUKOBBIE MPUEMHHKH, siiepHas
HHEPreTUKa U SKOJOTUYECKUE ACTIEKThI €€ PA3BUTHUS.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yudeOHOoro mnpenMera «®Dus3MKa» Ha YpPOBHE CpEAHEro OOIIero
oOpazoBaHusi (yriayOJIEHHBI YPOBEHB) JIOKHO O0ECHEUYUTh JTOCTHXKEHHUE CIEAYIOITUX
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JImaHOCTHBIE pPE3yNbTAaThl OCBOCHUSA Yy4eOHOTo mpeaMera «Du3nkay HTOHKHBI
OTpaXaTb TOTOBHOCTb U  CIOCOOHOCTh  OOYyYaroUIMXcsi  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHON BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKIAECHUN, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
LEHHOCTSIM POCCHICKOTO OOIIECTBA, pACIIMPEHUE S>KU3HEHHOIO OIbITa M OIbITa
JEATENBHOCTA B IIPOLECCE pEANM3ald OCHOBHBIX HANPABICHUN BOCIIUTATEIbHON
NEATENbHOCTH, B TOM YHCJIE B YACTU:

1) rpaxkaaHcKoro BOCIUTAHUSA:

cOPMHUPOBAHHOCTh TPAKTAHCKOW TMOZHUIIMKM OOYJarOMmIETocs KaK aKTHBHOTO
¥ OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTBA;

PUHSATHE TPaAUITMOHHBIX 00IIIEYETI0BEYECKUX T'YMaHUCTHYECKHUX
U JICMOKPAaTHYECKHX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B HHTEpecax TIpakKIaHCKOTO
OO0IIIeCTBa, YI4aCTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIIbHON OpraHU3aIliy;

YMEHHE B3aMMO/ICHCTBOBATh C COIMAIbHBIMU WHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIIUSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM M BOJIOHTEPCKOM JIEATCILHOCTH;

2) mMaTPpUOTHYECKOr0 BOCTIMTAHUSA:
c(OpMUPOBAHHOCTH POCCUICKOM IPaskJaHCKOM UIECHTUYHOCTH, MATPUOTU3MA,
LEHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHXKCHMSIM
POCCHICKUX YUEHBIX B 00JaCTH (PU3UKU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO [TOBEACHHUS;

CHOCOOHOCTh OLEHUBATh CHUTYallMI0 M TPUHHMATh OCO3HAHHBIE PpEILICHMUS,
OPUEHTHPYSCh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHM, B TOM YHUCIE
B JICATEIILHOCTU YYEHOI0;

OCO3HAHUE JINYHOTO BKJIAJA B IOCTPOEHUE YCTONYMBOIO OyIyILErO;

4) 3CTeTHYECKOro BOCIIUTAHUA:
ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUYas ICTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKoil HayKe;
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S) TpyA0BOro BOCIIUTAHMSA:

UHTEpEC K pa3inyHbIM chepam mpodeccrnoHaTbHOM AEsITEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIA BHIOOp Oymymiein
npo¢eCCuu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIaHbL;

TOTOBHOCTB U CIOCOOHOCTB K 00pa30BaHUIO M caMO00pa30BaHUIO B 00J1aCTU (PUBUKHU
Ha MPOTSKEHUN BCEU )KU3HU;

6) PKO0JI0rn4ecKoro BOCIIUTAHHS:

c(hOpMUPOBAHHOCTH IKOJIOTHIECKOUN KYIbTYPhI, 0CO3HAHUE II100aTbHOTO XapaKTepa
HKOJIOTMYECKHUX MPOOJIeM;

IUIJAHUPOBAHUE M OCYIIECTBJICHUE JIEMCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE
3HaHMUS 1IeJIel YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

paciMpeHue OIbITa JEATeTLHOCTH JKOJOTUYECKON HAIPAaBJICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3HKE;

7) HeHHOCTH HAYYHOI' 0 IMO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NUECKON HAYKU,

OCO3HAHME IIEHHOCTH HAYYHOU IeSTeITbHOCTH, TOTOBHOCTh B ITPOIIECCE U3YICHUSI (DH3UKH
OCYIIECTBIIATH MPOSKTHYIO M UCCIICIOBATENbCKYIO JISITEIPHOCTh HHAMBUAYAIBHO U B TPYIIIIC.

B mporecce mOCTHKEHHMSI JHYHOCTHBIX PE3YJITaTOB OCBOCHUS IPOTPAMMBbI
mo (¢Gu3MKe JUII YPOBHS CpEIHEro 00Imero oO0pa3oBaHHS y OOy4YaroIIMXCs
COBEPIIEHCTBYETCS YMOIMOHATIBHBIN HHTEJUICKT, TIPEOoIararoniuii chOpMUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOIIETO0 CIIOCOOHOCTH IOHHUMATh CBOE 3MOLMOHAIBHOC
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOU c(ephl, ObITh
YBEpPEHHBIM B ce0g;

CaMOpEryJUPOBaHMs, BKIIOYAIONMIETO CaMOKOHTPOJIb, yMEHUE NPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEICHNE, CTOCOOHOCTh aIallTUPOBATHCS K AMOIIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIIMW, BKJIIOYAIOIIEH CTPEMJICHHME K JIOCTHOKEHHUIO IIeJH
U yCHexy, ONTUMH3M, HHHUIIMATHBHOCTH, YMEHHE JCHCTBOBATh, HMCXONS W3 CBOMX
BO3MOXKHOCTECH;

SMIIaTHH, BKJIIOYAIONIEH CIIOCOOHOCTH ITOHMMAaTh SMOIMOHAJIBLHOE COCTOSHHUE
JIPYTUX, YUUTHIBATh €r0 MPU OCYIIECTBICHUU OOIIEHHUS, CIIOCOOHOCTh K COUYYBCTBHIO
U COTIEPEKMBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOILICHMS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3perniaTh KOH(DIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA
Ba3oBble 1oru4eckue 1eMCTBUA:

CaMOCTOSITENILHO (DOPMYIUPOBATh U AKTYaJIUM3UPOBATh MPOOJIEMY, paccMaTpuBaTh
€C BCCCTOPOHHCE,
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ONPEIENATH UENU AEATEIbHOCTH, 3aaBaTh TapaMeTpbl U KPUTEPUU UX JTOCTUKEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W IPOTHBOPEUUS. B PacCMATPUBAEMBIX (PU3NYECKUX
SBJICHUSX;

pa3pabaThiBaTh IUIAH pELIEHUS MNpPoOJEMbl C YYETOM aHaliu3a HMEIOLUXCsS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN NESITENBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PadOTy B YCIOBHUSIX pPEajbHOTO, BUPTYaJbHOTO
1 KOMOMHHPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBrble ucciienoBarebCKHe 1eiCTBUA:

BIAJECTh HAY4YHOW TEPMHUHOJOTUEH, KIIOYEBBIMU TMOHATUSIMU U METOAaMU
(bu3uYeCKON HAYKH;

BJIaJ€Th HaBBIKAMU Y4eOHO-MCCIEAOBATEIbCKOM U TPOEKTHOU JEATEIbHOCTH
B 005acTH (U3HMKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIHLHOMY IOUCKY
METOJIOB pelIeHus 3a7ad (PU3HUUECKOro CoAepKaHusl, IPUMEHEHHUIO PA3INYHBIX METO/I0B
MO3HAHUS;

OCYIIECTBIISITh PA3JINYHBIE BUJIbI IEATEILHOCTH 10 MOJYYEHUIO HOBOT'O 3HAHMSI, €TO
WHTEPIpPETAIUU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CUTYyaIUsX,
B TOM YHCJIE IPU CO3JJaHUU YYEOHBIX TPOEKTOB B 00JIACTH (PU3UKHU;

BBISIBJIAITh IPUYMHHO-CJIEICTBEHHbBIE CBA3U U aKTyaJU3UPOBATH 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEUICHUS], HAXOIUTh aPTyYMEHTHI JJIsl IOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATH TIOJYYEHHBIE B XOJ€ PEUICHUS 3a/auyd pe3yibTaThl, KPUTHUYECKU
OLICHMBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSAX;

CTaBUTb U (HOPMYIUPOBATH COOCTBEHHBIC 337]a4K B 00pa30BaTEILHOMN JACATEIbHOCTH,
B TOM YMCJIE TIPU U3YyYEHUU (DU3HKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIHMsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMeTh  MEPEHOCUTh 3HAaHUS 1O (U3MKE B  MPAKTUYECKYI0  00JIACTh
KU3HENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTel;

BBIIBUTATh HOBBIE UJIEH, MIPEAJIaraTh OPUTMHAIIbHBIE TIOJIXO/IbI M PELICHUS;

CTaBUTh MPOOJIEMBI U 33]1a4H, JAOMYCKAIOIIKEe albTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmueii:

BIaJCTh HaBBIKAMU TONy4YeHUs HHPOpPMAUU (PUBUUECKOTO  COJEepKaAHUS
W3 KMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEILHO OCYILIECTBISATH TIIOWCK, AaHaJu3,
CUCTEeMaTH3allMI0 W WHTEPIpETAlMi0 HH(POpPMAIMU Ppa3IUYHBIX BHUIOB H  (QopM
MpEeACTaBICHNUS;

OIICHMBATh JJOCTOBEPHOCTh UH(POPMAITUH;

UCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHUN
B PCIICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpraHU3alMOHHBIX  3aJ1a4
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C coOmoneHneM TpeOOBaHWUN JPrOHOMHUKH, TEXHUKH O€301aCHOCTH, THUTHCHBI,
pecypcocOepeXeHus, TMPaBOBBIX W JATHYECKUX HOPM, HOpPM HHGOPMAITMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJEP)KaHUs B Pa3IMYHBIX (opMarax ¢ y4deTom
Ha3HaueHus HMHPOPMAIMA U IEJIEBOM ayJuTOpUU, BBHIOMpPAs ONTUMAIBHYIO (GOpMY
MPEJICTABIICHUS U BU3yaJTU3alIHH.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4YeOHbIe 1eiCTBUA

OoOwmenue:
OCYIIECTBIIATH OOIIIEHHE HA YPOKaX (DU3MKHU U BO BHEYPOUHOH JEATETHLHOCTH;
pacrio3HaBaTb NPEAIIOCHIIKHA KOH(i)JII/IKTHBIX CI/ITyaIII/Iﬁ Hn CMATYAaTh KOH(I)JII/IKTBI;
Pa3BEPHYTO U JIOTUYIHO MU3JIaraTb CBOIO TOYKY 3PCHUS C UCITIOJIb30BAHUCM A3BIKOBBLIX

CPeICTB.

CoBMmecTHAsI 1eATEJIbHOCTD:

MIOHMMATh M MCII0JIb30BaTh MPEUMYIIIECTBA KOMAHTHOW ¥ WHANBHUyalIbHOU paOOTHI;

BBIOMPATh TEMATHKY ¥ METOJIbl COBMECTHBIX JICHCTBUI C yI4E€TOM OOIIMX HHTEPECOB,
¥ BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTHBA,;

MPUHUMATD IIEJIM COBMECTHOM JIeATEIIBHOCTH, OPraHU30BBIBATh U KOOPAHMHUPOBATH
JEHCTBUSA TI0 €€ JOCTIKCHHIO: COCTABJIATH IUIaH ICHCTBHM, PACTIPEIACIIATH POJTU C yIETOM
MHEHUM YYaCTHUKOB, 0OCYXJIaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHWBATh KaueCTBO CBOETO BKJAJa W KaXJIOrO y4acTHUKAa KOMaHIbI B OOIIHiA
pe3yJabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

npe/yiaraTb HOBbIC  IPOEKTHI, OICHUBaTh MJEH C TO3WIUH  HOBHU3HBI,
OPUTHHAIBHOCTH, MMPAKTUUYECKON 3HAYMMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETHYCCKOE MOBEACHUE B PA3jIMYHBIX CHUTYAIUAX,
IPOSIBIISITH TBOPUECTBO M BOOOpakeHUE, OBITh HHUIIMATHBHBIM.

PerynsiTuBHbBIE YyHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranuszanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIIATh TO3HABATENbHYIO JACSATEIILHOCTh B 00JacTH
(GU3HUKK U AaCTPOHOMUH, BBISBIATH TPOOJIEMBI, CTABUTh U (POPMYIIMPOBATH COOCTBEHHbIE
3aj1auu;

CaMOCTOSITEJTHHO COCTAaBJIATH TUTAH PEIICHHS] PACYETHBIX M KAa4eCTBEHHBIX 3ajad,
IUIaH  BBITOJTHCHHMS TIPAKTHYECKOM pabOThl € y4eTOM HMEIOIIHUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHUI;

JIaBaTh OIICHKY HOBBIM CHUTYaIIUsIM;

pacimupsTh paMKi Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHU;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €T0, OpaTh Ha CE0s1 OTBETCTBEHHOCTH
3a pelIeHue;

OIICHMBATh IPUOOPETECHHBIHN OIIBIT;
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CrocoOCTBOBaTh (POPMUPOBAHHMIO U TPOSBICHUIO IPYAHMIIMN B 00JacCTH (PU3HKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJbTYPHBINA YPOBEHb.

CaMOKOHTP OB

JaBaTb OLIEHKY HOBBIM CHUTYalMsIM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMM TMO3HABATEJIbHOW pe(JIEKCHH KaK OCO3HAHHUS COBEpPILIAEMbIX
JEUCTBUI Y MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHHI;

UCMOJb30BaTh MpHEMbl pedIeKCHU ISl OLIGHKH CUTYyallud, BbIOOpa BEPHOTO
pelLIeHus;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEILIECHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHUBBI M API'YMEHTBI APYTUX IIPU AHAIIU3E PE3YIIBTATOB NESITEINBHOCTH.

IIpunsitue cedst U Apyrux:
MPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA,;
MIPUHUMATh MOTUBBI M apI'YMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB JICSITEIbHOCTH;
MPU3HABATh CBOE MPaBO M MPaBO JAPYTHX Ha OMINOKY.

HPEIMETHBIE PE3YJIbTATDBI

B npouecce nsyuenus kypca Kypca pusuku yriyonseHHoro ypoBHs B 10 kiacce
OO y4aroIIHiics HAyYUTCS:

NOHUMAaTh pOJib (U3HKK B SKOHOMUYECKOH, TEXHOJIOIMYECKOM, SKOJOTHYECKOM,
COLMATIBHOM M ATHUYECKON cdepax AesATeIbHOCTH YE€JIOBEKa, POJb U MECTO (PU3HKHU
B COBPEMEHHOM  HAy4YHOW  KapTUHE  MWUDa, 3HAYECHUE OMMUCATEIIbHOM,
CUCTEeMaTU3UPYIOINIEeH, OOBSICHUTETLHON W TPOTHOCTUYECKOW (GYHKIMN (U3HMIecKon
TEOPUH — MEXaHWKH, MOJICKYISIPHOM (U3MKH U TEPMOIMHAMUKH, POJIb (PU3NUECKOU
TEOPUH B OPMUPOBAHUY TPEACTABICHUHN O (PU3HUECKOI KapTUHE MUPA;

pasnuyaTh YCJIOBUS INPUMEHHUMOCTH MOAENEH (U3MUECKUX Tel U IPOLECCOB
(s1BJIEHUI): MHEpLUAIbHAsA CUCTEMA OTCUETa, A0COJIFOTHO TBEPAOE TEJIO, MaTepHAJIbHAsS
TOYKA, PAaBHOYCKOPEHHOE JBMXKEHHME, CBOOOJHOE MaJeHue, aOCONIIOTHO yrpyras
negopmariysi, abCOMOTHO YIPyroe U aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIU
ra3a, )KUJKOCTH U TBEPJOTO (KPUCTAJUIMYECKOT0) TENa, UACATbHBIN a3, TOUYECUHbIN 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE IOJIE;

pa3nuyarh ycioBUs (FpaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMI XapakTep (YyHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTb
VCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATHP MEXAHUYECKUE IPOLECChl U SIBICHUS, HCIOJB3Ys
OCHOBHbBIC TMOJOXEHUSI U 3aKOHbl MEXaHUKU (OTHOCUTEJIHHOCTh MEXaHHUYECKOIo
JBUKEHUSI, (HOPMYJIbI KMHEMATUKH PABHOYCKOPEHHOTO JBMKEHUS, NMPeoOpa3oBaHUs
["anunes A1 CKOPOCTH U NepeMenieHus1, 3aKoHbl Hpl0TOHA, TPUHIUIT OTHOCUTENbHOCTH
[anunesi, 3aKOH  BCEMHPHOIO  TATOTEHMS, 3aKOHbl  COXPAHEHHUS  UMITyJIbCca
Y MEXaHWYECKOM SHEPIHuH, CBSI3b PaOOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON 3HEpIuH,
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YCJIOBUSI PABHOBECHS TBEPAOrO Teja), MPU HSTOM HCHOIL30BaTh MATEMaTHUYECKOE
BBIPDAKCHUE 3aKOHOB, YKAa3bIBaTh YCJIOBUS MNPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB:
npeoOpazoBaHuil ['anuies, BTOpoOro v TpeThero 3akoHoB Hbl0TOHA, 3aKOHOB COXpaHEHUs
MMITYJIbCAa U MEXaHUYECKOU YHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aQHAJIM3UPOBATH U OOBSCHSTH TEIIOBBIE TTPOLIECCHI U SIBJICHUS, UCIIOJIb3YSl OCHOBHBIC
MOJIOKEHUST MOJICKYJIIPHO-KUHETUYECKON TEOPUU U 3aKOHBI MOJICKYJSPHOU (PHU3MKH
U TEPMOAMHAMHKU (CBSI3b JABJICHUS MJCAIBHOrO Ta3a CO CPEIHEN KHUHETUYECKOU
SHEpPrueu TEIIOBOTO JABMXKEHHUSI M KOHLEHTPAIMEHW €ro MOJIEKYJ, CBA3b TEMIEpPaTyphl
BEILIECTBA CO CPENHEN KUHETUYECKON SHEPrUEH TEIIOBOTO JIBUKEHUS €0 YacCTHll, CBA3b
JIaBJICHUS UJICAUTHHOTO Ta3a C KOHLEHTPAIMEeW MOJIEKYJ M €r0 TEMIIEpaTypoil, ypaBHEHHUE
Menneneesa—Knanenpona, nepsbiii 3aK0H TEPMOJAUHAMUKH, 3aKOH COXPAaHEHHUsI DJHEPTUU
B TEIIOBBIX MPOIIECccax), MPU 3TOM UCIIOIb30BaTh MATEMATUYECKOE BhIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH ypaBHEHU MenaeneeBa—Knanelpona;

AQHAJM3UPOBATh M OOBACHATH DJIEKTPUUYECKUE SIBIICHUS, HCIOIb3Ys OCHOBHBIC
MOJIOKEHUSI ¥ 3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXPAHEHHS AJIEKTPUUYECKOTro 3apsa,
3akoH KyrnoHa, TOTEHIIMATbHOCTh AIEKTPOCTATUYECKOTO MOJIS, TPUHIIUIT CYIIEPIIO3ULIHT
AIEKTPUUYECKUX TOJIEH, TIPU 3TOM YKa3blBasi YCIOBUS MMPUMEHUMOCTH 3akoHa KymoHa,
a TaKKe NPaKTHYECKH BaXKHbIE COOTHOLIEHHUA: 3aKOHbl OMa [ ydacTka Ienu
U IS 3aMKHYTOM 3JieKTpuyeckou 1enu, 3akoH JDxoyms—Jlenua, npasuia Kupxroda,
3akoHbl Dapajes IS SIEKTPOIIN3a);

OMUCHIBATh  (PUBMYECKHUE TPOLECChl W SBJIICHMS, HCIOIb3YySd BEIUYUHBI:
IIEpEMENIEHNUE, CKOPOCTh, YCKOPEHUE, MMIYJIbC TEJId U CHUCTEMBI TEJN, CHJIA, MOMEHT
CUJIbl, JaBJICHUE, NOTCHUHUAIbHAs DHEPrus, KUHETUYECKAs DSHEPrusi, MEXaHW4YeCKas
9HEprus, paboTa CUIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHME, CHuja TSAXKECTH, Cuja
YIIPYTOCTH, CHJIa TPEHUSI, MOIITHOCTh, SHEPTHs B3aUMOJICHCTBUS TeNa ¢ 3eMiieil BOIM3u
€€ TOBEPXHOCTH, DHEPrus YIpyroil aedopmanuu MNPY>KUHBI, KOJIMYECTBO TEIUIOTHI,
abcomroTHas Temmeparypa Teia, paboTa B TEpMOJMHAMUKE, BHYTPEHHSISI JHEPIHs
UJEAITBHOIO OJTHOATOMHOIO rasa, padoTa UAeaJIbHOIO ra3a, OTHOCUTEIbHAS BIAXXHOCTh
BO3yXa, KO3(PQPUIMEHT TMOJE3HOr0 IEHCTBUS HWICAIBHOIO TEIJIOBOTO JIBUTaTElNs;
AJIEKTPUYECKOE TOJIE, HANMPSHKEHHOCTh SJIEKTPUUYECKOTO MOJIsA, HANPSHKEHHOCTh MOJIA
TOYEYHOr0 3apsja WU 3apsHKEHHOrO IIapa B BaKyyM€ M B AMDIIEKTPHUKE, MOTEHLIHAI
ANEKTPOCTATUYECKOIO MOJIS, PAa3HOCTh ITOTEHUIHAJIOB, AJIEKTPOABMKYINAS CHIA, CHIA
TOKa, HAIIPSKEHUE, MOIITHOCTh TOKA, 3JIEKTPUYECKAasT EMKOCTh INIOCKOTO KOHAEHCATOPA,
COIPOTHUBIICHUE y4acCTKa LIENU C IMOCJIEI0BATEIbHBIM U MApAJUICIbHBIM COCAUHEHUEM
PE3UCTOPOB, IHEPTUS IINEKTPUUYECKOrO MOJIS KOHIEHCATOPA;

OOBSCHATh OCOOCHHOCTH TIPOTEKAHHS (DUIUUECKUX SIBIICHUN: MEXaHHMYECKOe
JBUYKEHUE, TEIUIOBOE JIBU)KEHHE YaCTHUIl BELIECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE
nBKkeHue, auddysus, HcCHapeHue, KUIEHWEe W KOHJIGHCAIlWs, IUIaBJICHUE
M KPUCTaUIM3alvs, HANpaBJICHHOCTb  TEIUIONEpPENauu,  JJIEKTpU3alMs  Tedl,
AKBUMOTCHIUAIBHOCTD MOBEPXHOCTH 3aPSIKEHHOTO TPOBOIHUKA;
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IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUYECKON BEJIMYMHBI OT JAPYrou
C HCIOJb30BAHUEM MPSIMBIX H3MEPEHHUH, MPU STOM KOHCTPYUPOBATH YCTAHOBKY,
buKCHpOBaTh PE3YNbTAThl MOTYYECHHOM 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BHJIC
rpaduKoB € Y4eTOM aOCOJIOTHBIX MOTPEIIHOCTEH U3MEPEeHUH, JenaTh BBIBOJIBI
10 pe3yibTaTaM UCCIIEOBaHUS;

IPOBOJINTH KOCBEHHBIE H3MEpPEHHS] (M3MUECKUX BEIMYWH, TIPU ATOM BBIOHUPATH
ONTUMAJIbHBIA METOJ HM3MEpPEHMs, OLICHHBaTh aOCOJIOTHBIE U OTHOCUTENbHbBIE
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IPOBOJUTH ONBITHI IO TMPOBEPKE TMPEAIOKEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH TOJTy4YEHHBIC
pE3yNbTaThl U AENIaTh BHIBOJ O CTaTyCE MPEAJIOKEHHOU TUIIOTE3bI;

coOroaTh MpaBuiia 6€30MacHOro Tpyia Ipy MPOBEACHUH HCCIIEIOBAHUHN B paMKax
y4eOHOro 3KCHEPUMEHTa, MPAaKTUKyMa U Y4eOHO-MCCIENOBATENbCKOM M IMPOEKTHOM
NESTENbHOCTA C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOHUCTB M JTAOOPATOPHOTO
000pyI0BaHMUS;

pemniaTh pacueTHbIC 3a/laud C SIBHO 3aJIaHHOW W HESABHO 3aJaHHOM (U3MYECKOU
MOJIEJIbI0: HA OCHOBAHMH aHAJIM3a yCIIOBUS 0O0OOCHOBBIBATH BHIOOP (hHM3HUECKOM MOJIENH,
OTBeUarolled TpeOOBaHUSAM 3a/Ja4ud, MPUMEHSTH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TIOCTYyJIaThl (PU3UYECKUX TEOPUM MPU HUCHOJIB30BAHMM MAaTeMaTHYECKUX METO/I0B
pemieHus  3a1ady, MPOBOJAUTH pacueTbl HA OCHOBAaHUM HMEIOLIUXCSA  JIaHHBIX,
aHAJIN3UPOBATh PE3YIIbTATHI U KOPPEKTUPOBATH METObI PEIICHUS C YYE€TOM IMOJTYy4EHHBIX
pE3yJIbTATOB;

pemath KayecTBEHHBbIE 3ajauyM, TPeOyroIue MPUMEHEHUs 3HAHUW M3 Pa3HBIX
pa3nenoB Kypca (U3MKHA, a TakKe HWHTErpaluu 3HAHUW W3 JPYrux MPEIMETOB
€CTECTBEHHO-HAYYHOI0 LMKJIA: BBICTpaWBaTh JIOTUYECKYIO LEMOYKY pacCyKICHUN
C MCTIOJIb30BaHUEM M3YyUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NIECKUX SBICHUI;

WCITOJIb30BaTh TEOPETUUECKHE 3HAHUS I OOBSCHEHUS OCHOBHBIX MPHHITUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJOTHUYECKUX
IIPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX y4EeHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B O0OBSICHEHUE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKU
1 TEXHOJIOTHH;

aHAIM3UPOBATh W OLIGHUBATh IMOCJIEJICTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESATENIbHOCTH YEJIOBEKa, CBA3AHHOM ¢ (U3MYECKMMHU MpolieccaMH, C TO3ULUN
HKOJIOTMYECKON O€30MMacHOCTH, MPEJCTABICHUHN O PAllMOHAILHOM HPUPOI0NOJIb30BaAHIH,
a TaK>Ke€ pa3yMHOM UCIOJIb30BAHUU IOCTUKEHUM HAYKU U TEXHOJIOTUM JJIs1 JaTbHEUIIIErO
Pa3BUTHS YEJIOBEUECKOr 0 OOIIECTBA;

OPUMEHATh pa3Iu4Hble CcrnocoObl padoThl ¢ HHPOpManuenr (U3NUECKOro
COJEP)KaHUSI C HCIOIb30BAHUEM COBPEMEHHBIX HWH()POPMAIIMOHHBIX TEXHOJOTHUM,
IIPU 3TOM HCIIOJIB30BaTh COBPEMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TTOMCKA,
nepepaboTKu ¥ TPENbABICHUS Yy4eOHOW U HAyYHO-TIONMYJSIpHON HWH(pOpMAIIUH,
CTPYKTYPUPOBAaHUS M HWHTEpHpeTanuu WHGOpMAIMK, TOJYYCHHOW U3 Pa3sTUIHBIX
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UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIy4aeMyl0 MH(OPMALIUIO U OIICHUBATH €€
JI0OCTOBEPHOCTDH KaK Ha OCHOBE UMEIOIINXCS 3HAHH, TaK ¥ HA OCHOBE aHAIN3a NCTOYHUKA
uHdopmaIy;

OPOSIBJIATh OPraHU3allMOHHBIE U IO3HABATEJIbHBIE YMEHHUS CaMOCTOATEIBLHOTO
OpUOOpPETEHNsI HOBBIX 3HAHMM B MPOLECCE BBHIMOJIHEHUS MPOEKTHBIX M y4eOHO-
UCCIIEIOBATENbCKUX paldoT;

paboTaTh B rpyMIe ¢ UCMOJIHEHUEM Pa3IMYHbIX COIUAIBHBIX POJIeH, TNIAaHUPOBATh
paboTy Tpynmbl, palMOHATBHO pacIpedesaTh AeATEeIbHOCTh B HECTaHIAPTHBIX
CUTyaIlMsX, OIICHWBATh BKJIAJ KaXKIOTO M3 YYAaCTHUKOB TPYNIBI B pEIICHUE
paccMaTpuBaeMoi poOJIeMBbl;

OpOSIBISITH  MOTHBalMI0O K  Oyaymed mpodeccHoHalbHON — IeATeIbHOCTH
M0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOT0 MPOpuIIs.

B mpouecce u3yuenus kypca ¢(usmku yriayOneHHoro ypoBHs B 11 kiacce
00 y4arouIuiicss Hay4uTCs:

[NOHMMAaTh poOJb (U3MKKM B DKOHOMUYECKOW, TEXHOJOIMYECKOW, COLMAIbHOU
U TUYECKOU c(epax IesSTEIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3MKU B COBPEMEHHOM
HAay4YHON KapTHHE MHpPA, POJIb ACTPOHOMHUHU B MPAKTHYECKOW AECATEIBHOCTH 4YEJIOBEKa
U JaJbHEHIIEeM  HAay4YHO-TEXHMYECKOM  pa3BUTUHU, 3HAUYEHHE  OIMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBICHUTETLHON M MPOrHOCTUYECKOH (PYHKUUU (PU3HUECKOU
TEOpUU — DBJIEKTPOAUHAMUKH, CHEUUATBHOU TEOPUU OTHOCUTEIILHOCTH, KBAaHTOBOM
busuku, poiab GU3MUECKOW TeOpud B (POPMUPOBAHUU TPENCTABICHUNA O (U3MUECKOU
KapTMHE MHpa, MeCTO (PU3MUECKONM KapTUHbI MHpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE;

pa3nuyaTh YCJIOBUS MPUMEHUMOCTH MoJened (QU3MYECKHX Tell U IPOLIECCOB
(sSBNEHMIT): ONHOPOAHOE  DJIEKTPUYECKOE U  OJHOPOJHOE  MArHUTHOE  TOJs,
rApMOHHUYECKUE KOJICOaHMs,, MATEMaTUYECKUI MasTHUK, WJCAIbHBIM IPYXUHHBIA
MasiTHUK, TApMOHMYECKHUE BOJIHBI, MJICANIbHBIN KOJIeOATeNbHbIH KOHTYp, TOHKAs JIMH3A,
MOJIeJIEN aTOMa, aTOMHOTI0 sIpa ¥ KBAHTOBOM MOJEIIN CBETA;

pa3nu4darh ycioBus (TPaHUIIBI, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMATh BCEOOIIMN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OTPaHHMYEHHOCTH
MCIIOJIb30BaHMS YaCTHBIX 3aKOHOB;

AHAIM3UPOBATH U OOBSICHATDH AJEKTPOMATHUTHBIE MPOLECCHI U SIBICHUS, UCTIOIb3YS
OCHOBHBIE IIOJIOKEHUSI M 3aKOHBI JJIEKTPOAMHAMUKM M CIELUAIbHOW TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXpaHEHMs 3JIEKTPUUYECKOro 3apsja, cuia Ammepa, cuia
JlopeHnia, 3aKOH DBJIEKTPOMAarHUTHOW WHAYKUWH, npaBuwio Jlenua, cBs3p OIC
CAaMOMHJIYKLIUU B DJIEMEHTE 3JIEKTPUYECKOM LENU CO CKOPOCThIO U3MEHEHUS CUJIbI TOKA,
MOCTYJAThl CIENUATbHON TEOPHUH OTHOCUTENILHOCTU DWHIITEWHA);

AHAIM3UPOBATh W OOBACHATH KBAaHTOBBIE MPOLECCHl W SIBICHUS, HWCIONIb3Ys
MOJIOKEHUSI KBAHTOBOM (pu3uku (ypaBHeHue JiiHiuTelHa it (hoTtorddexTa, nepsbii
U BTOpOU mocTynarsl bopa, mpuHUUI COOTHOLIIEHUS HeompeeaeHHocre I eitzenoepra,
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3aKOHBI COXPaHEHMs 3aps0BOr0 U MACCOBOI'O YMCEN U DHEPIUU B SAEPHBIX PEAKIUIX,
3aKOH PaJIMOAKTHBHOI'O PacIajia);

ONHKCHIBaTh  (PU3MUECKHE TMPOLECChl U  SBJICHUS, HCIOJIb3YSd BEIUYUHBI:
HaANPsDKEHHOCTh  3JIEKTPUYECKOTO TOJISI, MOTEHUHAT AJIEKTPOCTATUYECKOro TOJS,
pa3HOCTh TMOTEHUUANIOB, SJEKTPOABWKYIAsA CUJIa, WHAYKLIHS MArHUTHOIO TIOJIfA,
MarHUTHBIA TOTOK, cwia AwMIepa, HWHIYKTUBHOCTb, JJIEKTPOABWXKYILAS CHUia
CAaMOMHJIYKIIMW, SHEPIrusi MAarHUTHOTO MOJsl MPOBOAHMKA C TOKOM, PEJIITUBHCTCKUUN
UMITYJIbC, TIOJHAsI SHEPrHsi, SHEPTUs MOKOS CBOOOIHOW YACTHIIbI, SHEPTUS U MMITYJIbC
¢doToHa, MacCOBOE YMCIIO U 3apsij sipa, SHEPTHUs CBSA3U AIpa;

OOBSACHATh OCOOCHHOCTH MPOTEKaHUA (PU3MUECKHUX SIBJICHHUI: 3JEKTPOMAarHUTHas
UHAYKLHWS, CAMOMHAYKIUS, PE30OHAHC, UHTEePPEpEeHIUsl BOJIH, AUPPaKLUs, TUCTIEPCUs,
MOJIHOE BHYTpPEHHEEe oTpakeHue, (orodnekrpudeckuii d3¢dext (poroaddexr), ampda-
u Oera-pacnajipl sSiep, TaMMa-u3nydeHue sjaep, Gusndyeckue MpUHIUIIBI CIIEKTPaIbHOTO
aHanm3a ¥ paboTHI Jla3epa;

OIpPEAEIIATh HAIlPaBJICHUE HHIYKIMA MarHUTHOTO MOJIS TPOBOAHUKA C TOKOM, CHJIBI
Awmrnepa u cuibl JlopeHna;

CTpOUTh U300paXeHHE, CO37JaBacMOE IUIOCKUM 3€pKaJioM, TOHKOW JIMH30M,
U PACCUUTHIBATh €r0 XapaKTEPUCTUKHU;

IPUMEHATH OCHOBOIOJATAIOIIUE ACTPOHOMMYECKHE TMOHATHS, TEOPUU M 3aKOHBI
JUIsl aHainu3a U OOBsICHEHUs (U3MYECKUX IPOLECCOB, MPOUMCXOIAIIMX B 3BE3/aX,
B 3B€3/IHBIX CCTEMAaX, B MEKTAIAKTUUECKOU Cpe/ie; IBHKEHHSI HEOECHBIX TEJ, 3BOJIIOLUN
3Be31 U BeeneHHol;

IPOBOAMTH UCCIIEOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMYMH C HUCTIOIb30BaHUEM
MPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYHMPOBATh YCTAHOBKY, (PHKCHPOBATH PE3YJIbTATHI
NOJy4YEHHOW 3aBUCUMOCTH (PU3MUECKMX BEJIMYMH B BHAE TpapuKOB C YYETOM
aOCONIOTHBIX ~ MOTPEIIHOCTe HM3MEpEeHUM, Jenarb BBIBOJABI IO  pe3yJibTaraM
UCCIIEIOBaHNS;

MPOBOJIUTh KOCBEHHBbIE M3MEpEeHUs (DU3MUECKUX BEJIWYUH, NMPU 3TOM BHIOUpAThH
ONTUMAJIbHBIA METOJ HM3MEpPEHHs, OLICHHBaTh aOCOJIOTHBIE U OTHOCHUTEIIbHbIE
NOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX H3MEPEHHIA;

MPOBOAUTH ONBITHl [0 MPOBEPKE MPEMIOKEHHOW THUIIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPAThH IKCIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIYyYCHHbBIE
pE3YJIbTATHI U IENIaTh BBIBOJ O CTaTyCe MPEAI0KEHHON TMIIOTE3b;

OINKCHIBATh METOBI MOIYYEHHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

co0uro1aTh MpaBuiia 6€30MacHOro TPyAa IPU NPOBEAECHUH UCCIIEI0BaHUI B paMKax
y4€0HOr0 3KCIEpPUMEHTA, MPAKTUKyMa U Y4€OHO-HCCIEAOBATEILCKOW W MPOEKTHON
NESATENbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOHCTB M J1a0OpaTOPHOIO
000pyI0BaHHUS;

pemaTh pacueTHbIC 3a/laud C SIBHO 3aJIaHHOM U HEABHO 3aJaHHOW (hU3UYECKOU
MO/IEJIbIO: Ha OCHOBaHUM aHaJIN3a YCIOBHS BEIOMPATh (U3MUECKUE MOJIENIN, OTBEYAIOITUE
TpeOOBaHUSIM 3a7a4H, PUMEHATHh (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThI
(bu3MUeCKUX TEOpUM MpPU MCIOJIIb30BAHUM MAaTEMaTUYECKUX METOJOB pELIEeHUs 3ajad,
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IPOBOAMUTH PAcuyeThl HA OCHOBAaHWUM MMEIOUIUXCS JAaHHBIX, aHAIU3UPOBATh PE3yJIbTaThI
Y KOPPEKTUPOBATh METO/IBI PELIECHUS C YUETOM ITOJIIYYEHHBIX PE3YJIbTATOB;

pelaTh KayeCTBEHHbIE 3aJaud, TPeOyIoIMe NPUMEHEHHs 3HAaHUM U3 pa3HbIX
pa3fenoB Kypca (U3MKH, a TakKe HMHTErpaluy 3HAaHUW M3 JpPYruxX HPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LHMKJIA: BBICTPaUBaTh JIOTHUECKYIO LIEMOYKY pacCyKICHUN
C UCII0JIb30BAHUEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UUYECKUX SIBICHUM;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MJs1 OOBSCHEHHS OCHOBHBIX HPHHIIUIIOB
pabOThl KM3MEPUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJOTHUYECKHX
IIPOLIECCOB;

OPUBOJUTH TPHUMEPHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX Y4EHBIX-PU3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIEr0 MUpPa, B PA3BUTHE TEXHUKH
1 TEXHOJIOT U,

aHAJIM3UPOBATh M OICHMBATHh TIOCJIEJICTBUA OBITOBOM U MPOU3BOJICTBEHHOM
JESITEIbHOCTA 4EeJIOBeKa, CBA3AHHOM ¢ (U3MYECKUMHU TMPOILECCaMHu, C TMO3ULUN
IKOJIOTUYECKON 0€30I1aCHOCTH, MPEICTABICHUI O PallHOHAIEHOM MTPUPOIOTIOIH30BAHIH,
a TaKk)Ke pa3yMHOM HMCIOJIb30BaHUU JOCTUKEHUN HAYKHU U TEXHOJIOTUM 1 JaJIbHEUIIIEro
Pa3BUTHSI YETTOBEYECKOT O OOIIECTBA;

OPUMEHSTh pazIu4Hble CrmocoObl paboThl ¢ uHPOpManuenr (GU3NIECKOro
COZEepaHUsI C HUCHOJb30BAaHUEM COBPEMEHHBIX HWH(OPMALMOHHBIX TEXHOJIOTHH,
IpU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTMH IS MOMCKA,
nepepadoTKu M TPEeabsABICHUS Y4YeOHOW M HaydyHO-NOMYJSIpHOM HHQOpManuu,
CTPYKTYPUPOBaHUS M HWHTEpOpeTauud WHGOpPMALMK, TOJYYEHHOW U3 Pa3IuYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJYy4aeMyI0 MH(POPMALIMIO U OLICHUBATh €€
JIOCTOBEPHOCTDH KaK Ha OCHOBE NMEIOIINXCS 3HAHUM, TAK ¥ HA OCHOBE aHAJIM3a UICTOYHUKA
uHdopMaImy;

OPOSIBJIATh OPraHU3al[MOHHbIE W TO3HABATENIbHbIE YMEHHS CaMOCTOSATEIHLHOTO
npUOOpETeHNsT HOBBIX 3HAHMM B MPOLECCE BBIMOIHEHUA MPOCKTHBIX U Yy4eOHO-
UCCIIeI0OBATENbCKUX Pa0OT;

paboTaTh B rpyNIE ¢ UCIIOJHEHUEM PAa3IMYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATh
paboTy Tpynmbl, paldoOHAIBHO PACIPEACNATh JEATENbHOCTh B HECTaHAAPTHBIX
CUTYyallusX, OIEHUBATh BKJAJ KaXJOr0 M3 YYaCTHUKOB TPYIIbl B pEIICHUE
paccMaTpuBaeMoil poOJIEMBbI;

NpOSBISITH  MOTHBAllMI0O K  Oyaymed mpodeccHoHalbHOM — IeATeIbHOCTH
10 CIIEHHAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.
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10 KJIACC
HaumeHnoBanue
Ne KommuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. Hayuynblii meTon i

O3HAHWS MPUPOABI

1.1

Hayunbiit meTop
MTO3HAHUSI TPUPOJIbI

6

®duzuka — pyHgaMeHTaNbHas HayKa

o npupoze. HayuHnsiit MmeTos mo3HaHUs
U METO/JIbI UCCIICIOBaHMS (PU3UUECKUX
SIBJICHUM.

DKCHEPUMEHT U TEOPUS B IIPOLIECCE
no3HaHus npuposl. Habmonenue

1 DKCIIEPUMEHT B (PU3HUKE.

CnocoObI u3MepeHust HU3nIeCcKux
BEJIMYMH (aHAJIOTOBBIE U LIU(PPOBHIE
U3MEpHUTENbHBIE TPUOOPHI,

KOMIIBIOTCPHBIC TaTYUKOBBIC CI/ICTCMI)I).

[TorpemrHoctu U3MepeHN PU3NIECKUX
BeJIMYUH (a0COOTHAS U
OTHOCHUTEJIbHAS).

MopenupoBanue GU3NYECKUX SBICHUN
U TIPOLIeCCOB (MaTepuaabHas TOUKa,
aOCOJIIOTHO TBEP/IOE TEJ0, UcaIbHas
KMJIKOCTh, UACaJIbHBIM I'a3, TOUCYHBINA
3apsan). ['unoresa. @u3nyeckuii 3aKoH,

VYyactue B JUCKYCCUU O POJIH
¢uznyeckoi TeoOpuu B POPMUPOBAHUU
IPECTABIECHUN O (PU3NUECKON KapTUHE
MUpPa, MeCTe (PU3NUECKON KapTUHBI
MUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEICTABICHUI
0 MpUpPOZE.

N3y4yeHne NOHATUI «TUMOTE3a,
«(pu3umdeckuii 3aK0H», «PU3nIecKas
TEOPUSD).

PaccmoTpenue rpanui NnpuMEHUMOCTH
(bU3NIECKUX 3aKOHOB.

CpaBHeHHE U3MEPEHUN (PU3NUECKUX
BEJIMYMH IPU TOMOIIN aHAJIOTOBBIX

U IU(PPOBBIX U3MEPUTETIBHBIX
npuOOpOB, HATIPUMED, IPU U3MEPEHUU
CUJIBI TOKA Y HAIPSKEHUS B LIENU
MOCTOSIHHOTO TOKA TP MOMOIIH
aHAJIOTOBBIX U LIU(PPOBBIX
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TPaHUIIBI €70 TPUMEHUMOCTH.
duznueckas TeOpusl.

Ponb u Mmecto ¢usuku B popmMupoBanuu
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA,
B IIPAKTUYCCKOM JCSITCIILHOCTH JIFOICH

U3MEPUTENbHBIX TPHOOPOB.

OcBoeHue cnoco00B OLIEHKH
MOI'PEIIHOCTEN U3MEPEHU .

OcBOeHHE OCHOBHBIX MPUEMOB PaOOTHI
¢ uudpoBoit 1aboparopuei 1o Gpusuke,
Hanpumep, Mpu U3MepeHuu (PU3NIECKUX
BEJIMYMH MPHU MTOMOIIY KOMITbIOTEPHBIX
JATYNKOB

Htoro no pazneny 6
Pa3znen 2. Mexanuka
2.1 | Kunemartuka 10 MexaHn4uecKoe IBUKEHUE. [IpoBeneHrne KOCBEHHBIX U3MEPEHUIN

OTHOCHUTENIBHOCTh MEXAHUYECKOT O
nerxkenus. Cucrema orcyera.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.
Paanyc-BekTop MarepualibHOM TOUKH,
€ro MPOECKLIUHU HA OCH CUCTEMBI
KoopauHar. Tpaekropus.
[lepemenienue, CKOpoCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAs! CKOPOCTb)

Y YCKOPEHUE MATEPUATILHOU TOYKH, UX
IIPOECKIIUH HA OCH CUCTEMBI KOOPAMHAT.
CrnoxeHue nepeMenieHnil U CII0KEHHE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKEHHUE.
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS ¥ TyTU MaTepUAIbHOW TOYKH

MTHOBEHHOU CKOPOCTH U YCKOPEHHUS
Tesa, B TOM YHUCIIE YCKOPEHHUSI
CBOOOJTHOT'O TaJICHUS, IPOBEICHNE
UCCJIEIOBAHUS 3aBUCUMOCTEN MEXTY
bu3nuecKUMU BeIMYHMHAMU (yTH

OT BPEMEHH TTPH PaBHOYCKOPCHHOM
JBIDKCHUH, TIEpHOJ1a 0OpAILICHHS
KOHUYECKOTO MasiTHUKA OT €ro
MapaMeTPOB) U OIBITOB IO TTPOBEPKE
MPEJI0KEHHON TUTIOTE3bI

P U3y4EHUN PAaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO ABUKCHUS, JBUKCHUS
Tena, OPOIIEHHOT O TOPU3OHTAIILHO,
JIBMDKEHUS TeJia M0 OKPYKHOCTH

C IMMOCTOSTHHOM 10 MOAYJIKO CKOPOCTBIO.
Omnpenenenre abCOMOTHBIX
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OT BPEMEHU U UX rpapuKH.

CBoboaHoOe nasieHue. Y CKopeHue
cBOOOIHOT'O MajcHus. [[BrkeHue Tena,
OpOIIIEHHOTO IO/ YIJIOM K TOPU30HTY.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHU

1 YCKOPEHUS MaTepruaIbHOW TOYKU

OT BPEMEHU U UX rpaduKH.
KpuBonuneitnoe neuxenue. J[BuxxeHue
MaTepHaIbHON TOYKH TI0 OKPY>KHOCTH.
YrnoBas u nuHEeNnHas ckopocTh. [lepron
¥ 9acToTa oOpaIieHus.
LenTpocTpemutensHoe (HOPMaIbHOE),
KacaTeabHOE (TaHTeHIIUATIBLHOE)

Y TIOJIHOE YCKOPEHUE MaTepUaibHON
TOYKH.

TexHuueckue ycTporucTBa

Y TEXHOJIOTMYECKUE MPOLIECCHI:
CIIUIOMETp, IBM)KCHUE CHAPSIOB,
LENHbIE, ECTEPEHYaThIe U PEMEHHbIE
nepenayu, CKOPOCTHbIE TU(THI

Y OTHOCUTENBHBIX MOTPEIIHOCTEN
U3MEpPEeHNN (PU3NUECKUX BEJIMYHH.
OueHka rpaHyl] TOTPEITHOCTEM.
M3ydeHue MoJIeau CUCTEMBI OTCUETA,
CpaBHEHME I1yTEU, TPACKTOPUH,
CKOpOCTEH ABUKEHUSI OJTHOTO U TOTO K€
TeJa B Pa3HBIX CUCTEMAX OTCUETA.
AHanu3 pa3HbIX crocoO0B
VICCIICIOBAHUS IBUKCHUU.
Paccmotpenue npenensHOro nepexona
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MoaenupoBaHue npeoOpa3oBaHus
JBIKEHUI C UCIIOJIb30BAHUEM
MEXaHU3MOB, U3YUYCHHE
npeoOpa30BaHus YIIIOBOM CKOPOCTH

B PEAYKTOPE.

AHaJIn3 HaIpaBJIEHUs] CKOPOCTH

IPU IBH>KEHHUH 110 OKPY>KHOCTH.
Pemenune pacueTHsIX 3a/1a4 € IBHO
3aJITaHHOM 1 HESABHO 3aJIaHHOM
buznyecKoi MOIETBHIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U (OpMYJT KHHEMATUKH.

Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOINX MPUMEHEHUS 3HAHU

110 KHHEMATHUKE.

OOBbsicHEeHHE YCTPOICTBa U PUHIUIIA
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JEUCTBUS CIIUJIOMETPA, IIEMHBIX,
HIECTEPEHYAThIX U PEMEHHBIX IIepeaady,
CKOPOCTHBIX JTU(TOB.

OObsicHEHUE NBMXKCHHS CHAPSJIOB.
Onpenenenne yCIoBUd NIPUMEHUMOCTH
Mozener GU3NIecKuX Tea U MPOLeCCOB
(sBNIEHUI): MaTepUalIbHAs TOUYKA,
PaBHOYCKOPEHHOE JBUKECHHUE,
CBOOOJTHOE TaJICHUE.

Brimonaenne yaeOHbBIX 3a/1aHHMA

Ha aHaJIu3 MEXaHUYECKUX MPOILIECCOB
(s1BJIEHUI) C UCIIOIB30BAHUEM
OCHOBHBIX IOJIOKEHUH U 3aKOHOB
KMHEMATHUKU: OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBMXKCHHUS, (hOPM YIIbI
KMHEMATUKN PAaBHOYCKOPEHHOTO
JBUKEHUS, TTpeoOpazoBanus ["anumnes
JUISl CKOPOCTH U TIepEMEIIECHUS.
Hcnonp3oBanue IT-TexHosnorun

npu paboTe ¢ AOMOIHUTEIbHBIMU
WCTOYHUKAMU WH(OpMAITUH IO TeMe,
VX KPUTUYECKUU aHAIIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamuka

10

IlepBb1it 3ak0oH HproTOHA.
HNuepunaibHble CUCTEMBI OTCYETA.

[IpuHnmn otHOcHuTeNnbHOCTH [ anunes.

HGI/IHepHI/IaJ'II)HBIe CHCTCMBI OTCUCTA

[IpoBeneHre KOCBEHHBIX U3MEPEHU I
PaBHOJIEUCTBYIOLIEH CUII

1 Kod(ppureHTa TPeHUs CKOJIbXKEHUSI,
MIPOBEICHUE UCCIIEOBAHMS
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(ompenenenue, IpUMEPHI).

Macca Tena. Cuna. [IpuHnun
CYNEpHO3ULIUH CUJL.

Bropoit 3akon HeroToHa

JUJI. MaTEpPUAIbHOU TOYKH.

Tpernit 3akon HeroToHa

JUTISl MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHHUS.
DKBHUBAJICHTHOCTh I'PaBUTALIHOHHON

Y NHEPTHOM MACCBL.

Cuina TsKecTH. 3aBUCHMOCTh YCKOPEHUS
CcBOOOHOIO ITaJIEHUS OT BBICOTBI

HaJl TOBEPXHOCTHIO IIJIAHETHI U

OT reorpaguyecKon MUPOTHI.
JIBr>KeHre HeOECHBIX TEN U UX
CIYTHUKOB. 3akoHbl Keriepa.

IlepBas kocMHuUecKas CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.
Bec Tena, qBHKYIIETOCS C YCKOPEHHUEM.
Cuna tpenusd. Cyxoe tpenue. Cuia
TPEHUS CKOJIbKEHUS U CUJIA TPEHUS
nokost. Koagdunuent tpenns. Cuna
COMPOTHUBIICHUS ITPU ABUKECHHUU TEIIA

B JKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEIBLHOIO
JIBIKCHUSL.

Jasnenue. ['mapocrarnueckoe
nasienue. Cuna Apxumena.

3aBUCUMOCTEN (PU3NUECKUX BEIUYHH
(cWJ1 ympyrocTty, BO3HUKAOIIUX

B IIPYKUHE U PE3NHOBOM 00pasile,

OT ux JaedopMaliii) U ONbITOB

0 MPOBEPKE MPENTOKEHHON TMIIOTE3bI
IIpU U3YYEHUU ABMKEHUS OpycKa

M0 HAKJIOHHOM MJIOCKOCTH, ABMXKCHUS
CHCTEMBI CBSI3aHHBIX Tell, AepopManuu
TeJL.

Omnpenenerne aOCOMFOTHBIX

Y OTHOCUTENBHBIX [TOTPEIIHOCTEN
U3MEpEeHNN (PU3NUECKUX BEIUYHH.
OueHKa rpaHyl] IOTPEIMIHOCTEM.
HccnenoBanve NBUKEHUS CUCTEMBI TEN,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Uepe3
JerKuil OJIOK, ABMKEHUS OpycKa

10 HAKJIOHHOM TJIOCKOCTH

C MepEMEHHBIM KO3 PHUIIMEHTOM TPEHUS,
JBUKEHUS I'Py3a Ha Baly C TPEHUEM.
HaOmronenue nBuxeHus Tein

B MHEPLMAIBHBIX U HEMHEPLUATIbHBIX
CHUCTEMax OTCUETa, HaIpUMep, KaueHUs
JBYX LWIMHAPOB WM IIAPOB Pa3HO
Macchl C OIMHAKOBBIM YCKOPEHUEM
OTHOCUTENBHO HENHEPLUATIbHOU
CUCTEMBI OTCYETA.

N3yuenne neHTpoOeKHbIX MEXaHU3MOB.
CpaBHeHUE CUJI TPEHUS MOKOs1, KaueHHUSI
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TexHuueckue ycTporucTBa

U TCXHOJIOTMYCCKHC ITPOUCCChI:

IIOAIMIUITHUKH, IBMXKXCHHUC
HCKYCCTBCHHBIX CITYTHHKOB

U CKOJIbXKEHHS.
Perienue pacueTHbIX 3a/1a4 € SIBHO
3aJaHHOI M HEIBHO 3aJJaHHON
bu3nuecKoi MOACIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT KHHEMATHUKHU U TUHAMUKH.
Peliennie kauecTBEHHBIX 3a/1a4,
TpeOYIONUX MPUMEHEHHS 3HAHUN

10 KHHEMATHKE U IMHAMUKE.
OOBbsiCHEHHE YCTPOMCTBA U MPUHLUIIA
NENCTBUS MOAIIUITHUKOB.

OOBsiCHEHHE TIBUKEHUS UCKYCCTBEHHBIX
CITYTHUKOB.

Onpenenenrie yCIoBU NIPUMEHUMOCTH
Mojenel (M3NYeCKuX TeJ U MPOIECCOB
(ssBNIEHUI): UHEpLIMAJIbHAS CUCTEMa
oTcuera, MaTepuaibHas TOYKa,
a0COJIIOTHO yrnpyras e opmariusi.
Brimonnenne yaeOHbBIX 3a/1aHHIMA

Ha aHAJIU3 MEXAaHUYECKHUX MPOIIECCOB
(sIBNIEHUI) C UCIIOIB30BAHUEM
OCHOBHBIX MMOJOXEHUN U 3aKOHOB
JMHAMUKU: TpU 3aKoHa HproToHa,
MPUHITUI OTHOCUTEIILHOCTH

["anuest, 3akOH BCEMUPHOTO
TATOTCHHUSI.

Pabota B rpymnmax npu o0CykaeHun
BOITPOCOB MEXITPEAMETHOIO XapaKkTepa
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(HanpumMmep, 1o TeMe «JIBuxeHue
B [IPUPOJIE»)

2.3

CraTtuka TBEp0OrO
Tela

AOCOIOTHO TBEPJ0E TEINO.
[TocTynarenpHOE U BpalaTeabHOE
JIBUYKEHUE TBEPJIOTO Tesia. MOMEHT
CHJIBI OTHOCUTEJIbHO OCH BpaIlCHHUSI.
IIneuo cunel. CoxeHUe CHl,
MPUJIOKEHHBIX K TBEPAOMY TENY.
LlenTp Ts5x€CTH TEINA.

VYcnoBus PaBHOBCCHA TBCPAOI'O TCIIA.

YcronunBoe, HEyCTOMYHUBOE,
0e3pa3IMYHOe paBHOBECHE.
TexHuyeckue ycTporucTBa

Y TEXHOJIOTHYECKUE MTPOLIECCHI:
KPOHIITENH, CTPOUTENIBHBIN KPaH,
peneTyarbie KOHCTPYKIUA

[IpoBeneHue uccnenoBaHus yCIOBUM
PaBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO
OCh BpAIlICHUS; KOHCTPYUPOBAHUE
KPOHILITENHOB U pacueT CUJI YIPYTrOCTH;
M3y4ECHUE YCTOMYMBOCTHU TBEPAOTO TENA,
MMEIOILIETO TLIOMIAAb OMOPBI.

Pemenune pacueTHbIX 3a/1a4 € SIBHO
3aJITaHHOM 1 HESABHO 3aJIaHHOM
bU3UIECKON MOJIENBIO

C MCIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 (OpMYIT CTaTHUKH.

Pemenune kauecTBEHHBIX 3a/a4,
TPEOYIOMINX MPUMEHEHUS 3HAHUM

10 CTaTHKE.

OOBbsicHEHHE YCTPONCTBA

Y IPUHIIUIIOB JEUCTBUS KPOHIITEMNHA,
CTPOUTEIILHOTO KpaHa, PeIIeTYaAThIX
KOHCTPYKLIHM.

Ornpenenenue yCcIOBU TPUMEHUMOCTH
Mozener GU3NIECKUX Tel: aOCOFOTHO
TBEPIOE TEJIO.

Brimonnenue yueOHBIX 3a1aHUI

HA aHAJIN3 MEXAHUYECKUX MPOLIECCOB
(sIBJIEHUI) C UCTIOJIB30BaHUEM
OCHOBHBIX TTOJIOKEHHUN 1 3aKOHOB

45



®enepanbHast pabouas nmporpamma | Gusuka. 10—11 kmaccsr (yriayOieHHBIH YPOBEHB)

CTAaTUKU: YCJIOBUA PaABHOBECHUS TBCPAOIO
TCJIa

24

3aKOHBI COXPAaHEHHUS B
MEXaHUKe

10

NmMnynbec MatepruaibHONW TOUYKH,
CUCTEMbI MaTepUaibHbIX TOUEeK. LleHTp
MacC CUCTEMbI MaTEPUAIbHBIX TOYEK.
Teopema o0 IBUKEHNHU LIEHTpa Macc.
NMnynbe cUIbl M1 UBMEHEHHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHHS UMITYJIbCa.
PeaktuBHOE BMXEHUE.

MOMEHT UMITyJIbCa MAaTEPUATILHON
ToukH. [IpencraBienne o coxpaHeHUn
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
TTOJISIX.

Pabota cuiibl Ha MaJIOM ¥ HA KOHEYHOM
nepemenienu. I'padudeckoe
MpeCTaBIeHNE Pa0OThI CUJIBL.
MOIIHOCTH CHUJTBI.

Kunernueckast sHeprusi MaTepualibHOM
Touku. Teopema 00 U3MeHEHUU
KHHETUYECKOW SHEPTrUU MaTEpUAIbHOU
TOUKHU.

[ToTeHunanbHbIE U HEMOTEHITUATBHBIE
cwibl. [loTeHIManbHas SHEPrusl.
[loTeH1anbHAast SHEPTUS YIIPYTO
ne(OpMHUPOBAHHON MPYKUHBI.
[ToTeHunanpHas SHEPrus Tena

[TpoBenieHre KOCBEHHBIX U3MEPEHU I
UMITyJIbCA T€Ja, KHHETUYECKON

Y OTEHLIMAJIbHON YHEPTUU TENa,
MOILIHOCTH CHJIBI; TPOBEJEHUE ONBITOB
10 MPOBEPKE MPETI0KEHHON THIIOTE3bI
IPU U3Y4YEHUU PAaBHOYCKOPEHHOI'O
OPSMOJMHENHOrO IBUKEHUS

Y B3aUMOJICHUCTBUS TEIL.

OmnpeneneHne abCOMOTHBIX

Y OTHOCUTENBbHBIX MOTPEIIHOCTEN
U3MEpEHUN (PU3NUECKUX BEIUYHH.
OneHkKa rpaHyl] NOTPELTHOCTEMN.
[IpoBeneHne dKCriepuMenTa

110 CPAaBHEHUIO U3MEHEHUS UMITYJIbCa
T€Na C UMITYJIbCOM CHJIbI, U3MEHEHUS
NOTEHIMAIbHON YHEPTUU MTPYKUHBI

C pabOTOM CUJIBI TPEHUSI.
HccnenoBanue coxpaHeHHsI UMITYJIbCa
IIpU yIIPYTrOM B3aUMOJICHCTBUH,
COXPaHEHUs YHEPTUU NPU CBOOOTHOM
EN (217178

Omnpenenenrie pabOThI CHIIBI TPEHUS
IIPU IBH>KEHHUH TeJla TI0 HAKJIOHHOM
MJIOCKOCTH.

HaOmonenue u oobscHeHne
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B OZJJHOPOJAHOM T'PaBUTALlOHHOM IIOJIE.
[ToTeHManbHAs SHEPTUS TENA

B I'PABUTALMOHHOM I10JI€ OJTHOPOIHOIO
mapa (BHyTpU U BHE 11apa).

Bropas xocMuyeckas CKOpOCTb.
TpeTbs KOCMHUYECKAsk CKOPOCTb.

CBs13b pabOThI HEMTOTEHLUATIBHBIX CHUJI
C U3MEHEHHEM MEXaHUYECKOU YHEPIrun
CUCTEMBI T€JI. 3aKOH COXPAaHEHUS
MEXaHUYECKOU IHEPTUH.

VYrpyrue u HeyNpyrue CTOJIKHOBEHUS.
YpaBHeHne bepHyIm 115 UIeIbHON
AKUJKOCTH KaK CIJIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOU DHEPIHUU.
TexHuueckue ycTporucTBa

Y TEXHOJIOTUYECKUE MPOLIECCHI:
IBUKEHUE PAKET, BOAOMET, KOIIEP,
MPYXUHHBII TUCTOJIET, THPOCKOIL,
(urypHoe kaTaHue Ha KOHbKax

PEaKTUBHOI'O IBUKEHUS.
Pemienune pacueTHbIX 3a/1a4 € ABHO
3aJaHHON U HESIBHO 3aJlaHHOHU
bu3nuecKoi MOACIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U (HOpMYIT MEXaHUKH.

Pemienne kauecTBEeHHBIX 3a/1a4,
TpeOYIOLUX MPUMEHEHHS 3HAHUN

110 MEXaHUKE.

OOBbsiCHEHME NPUHLIUIIOB JEHCTBUSA
BOJIOMETA, Komepa, MPy>KMHHOTO
MUCTOJIETa, TUPOCKOIIA.

OObsiCHEHHE IBHXKCHHS PAKET,
burypHoro kaTaHusi Ha KOHbKax.
Omnpenenenue yclIOBHl TPUMEHUMOCTH
Mojenel (U3NYEeCKUX TeJ U MPOIECCOB
(ssBNeHU): aOCOMIOTHO yIIpPyroe

1 a0COJIFOTHO HEYNPYTO€ CTOJKHOBEHUSI.
Brinmonxnenue ydeOHBIX 3a1aHUI

Ha aHaJIM3 MEXAHUYECKUX ITPOLIECCOB
(sIBNIEHUI) C UCTIOIB30BAaHUEM 3aKOHOB
COXpaHEHHS B MEXAHUKE: 3aKOHbI
COXPaHEHHS UMITYJIbCAa U MEXaHUYECKOU
SHEPr'uu, CBA3b Pa0OTHI CUJIBI C
M3MEHEHHEM MEXaHWYECKOW SHEPruu
Tena.

Hcnonp3oBanue IT-TexHosnoruu

47



®enepanbHast pabouas nmporpamma | Gusuka. 10—11 kmaccsr (yriayOieHHBIH YPOBEHB)

pu padoTe ¢ AOMOIHUTEIbHBIMU
HUCTOYHUKAMHU WH(POPMAIINH TI0 TEME,
X KPUTHYECKUM aHAIN3 U OIICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

35

Paznen 3. MonekyasipHas pU3UKA U TEPMOAMHAMHUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KUHETHYCSCKOMN
TEOpUHU

15

OCHOBHBIE TOJI0KEHHS] MOJIEKYJISIPHO-
kuHeTndeckor Teopun (MKT), ux
ombITHOE 0OocHOBaHue. [luddysus.
BpoyHoBcKkoe nBHKEHUE. XapakTep
JBUKCHUS U B3aUMOJICHCTBHS YaCTHIL
BelecTra. Mozienu cTpoeHus ra3os,
AKUJKOCTEN U TBEPABIX TEN

1 00BSCHEHHE CBOMCTB BEIECTBA

Ha OCHOBE 3TUX Mojenen. Macca

Y pa3Mepbl MOJIEKYIT (aTOMOB).
KomnuecTBo BemiecTna.

[Tocrosanas ABoraspo.

TerutoBoe paBHOBecue. Temmeparypa
u ciocoObI ee nu3mepenus. [llkana
temneparyp Llenbcust.

Mopens naeanbHOro rasa

B MOJIEKYJIIPHO-KUHETUYECKON TEOPHU:
YacCTHULIBI T'a3a JBHXKYTCA XaOTUUECKH

1 HE B3aUMOJICHCTBYIOT APYT C IPYTOM.
['a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Kmnaneiipona. AGcomoTHas

[IpoBenenue n3mMepeHni napaMeTpoB
ra3a, IIpoOBEJEHUE UCCIECAOBAHUM
3aBUCUMOCTEN (PM3MUECKUX BEIUYUH

Y OMBITOB IO MPOBEPKE MPEITIOKEHHOM
TUIIOTE3bl IPU U3YYEHUU YCTAHOBIICHUS
TEIJIOBOTO PABHOBECHS U U30IMPOLECCOB
B razax.

Omnpenenenre abCOMOTHBIX

Y OTHOCHUTENIbHBIX MOTPEIIHOCTEN
U3MEpeHU (PU3NYECKUX BEIIMUUH.
OneHka rpaHul] NOTPELMTHOCTEMN.
DKCIIepUMEHTAIbHAs ITPOBEPKA
YPaBHEHHUS COCTOSIHUS UI€aJIbHOIO ra3a.
N3yuenue Mmonenen: JBUKEHNS YaCTHI
BEIIECTBA, OPOYHOBCKOT'O IBUKEHUS.
onbita llITepHa, KpUCTATITMYECKUX
PEIIETOK.

Pemienune pacueTHbIX 3a/1a4 € ABHO
3aJJaHHOW U HESBHO 33JIaHHOMN
buznuecKoi MOCIBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
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Temrneparypa (IKajga TeMIeparyp
KenbBuna). 3akon JlanbToHa.
N3onporeccel B naeaabHOM rase

C IOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['padpuueckoe nmpencrasienue
M30IPOLIECCOB: U30TEPMa, U30X0Pa,
u3obapa.

CBs13b MEXKIy 1aBIICHUEM U CPEIHEN
KMHETUYECKOU dHEpruen
MOCTYNATEIbHOr0 TEIIOBOTO ABUKEHUS
MOJIEKYJI UJIE€AJIBHOTO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-
KMHETUYECKOW TEOPUU UJI€aTbHOTO
rasa).

CBs13b a0COIIOTHOM TEMIIEpPATypPhI
TEPMOJANHAMHUYECKON CUCTEMBI

CO CpEIHEN KUHETUYECKON dHEPTUEH
MOCTYMATEIBLHOr0 TETUIOBOTO ABUKEHUS
€€ 4acTHll.

TexHn4yeckrue yCcTpomncTBa

Y TEXHOJIOIMYECKUE TTPOLIECCHI:
TEPMOMETP, OAPOMETD, MOITYUEHHUE
HaHOMAaTepUasoB

1 (HOpMYI MOJIEKYJISIPHON (DU3HUKU.
Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOUUX MPUMEHEHHS 3HAHUN

M0 MOJICKYJIAPHOUN (hU3HKE.
OOBbsicHEHHE YCTPONCTBA

U TIPUHIINATIA ICUCTBUS TEPMOMETPA,
Oapomertpa.

OObsicHEeHUE MOTyYEHUs
HAaHOMAaTEepUaoB.

Omnpenenenue yCcIOBUI TPUMEHUMOCTH
Mojienel (PU3MUecKUx TeJ U MPOLIECCOB
(sBEHUM): MOJIeNIel Ta3a, KUJKOCTU U
TBEPAOrO (KpUCTAIIMYECKOT0) TEJIa,
UJI€aIbHOTO Ta3a.

Brimonnenue ydeOHBIX 3a1aHUI

Ha aHaJIu3 TEIJIOBBIX MTPOLIECCOB
(SIBJIEHMIT) C UCTIOJI30BAaHUEM
ocHOBHBIX nojoxxkeHuit MKT u 3akoHOB
MOJIEKYJISIpHOU (DU3UKH: CBSI3b J1aBJICHUS
UJCaTbHOIO Ta3a Co CpeAHEN
KMHETHUYECKOW YHEPTUEHN TEILIOBOTO
JBU)KCHUSI U KOHIIEHTpAIUen ero
MOJIEKYJI, CBSI3b TEMIIEPATYpPbI BELIECTBA
CO CpeHEW KMHETUYECKOU YHEPTUEN
TEIJIOBOTO JBUKEHHS €r0 YaCTHI,
CBS3b JIaBJICHUS UACATBHOrO Ta3a

C KOHIIEHTpALIMEN MOJIEKYJ U €r0
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TEMIIEPATYPOU, YPAaBHEHUE
MenneneeBa—Knanelipona

3.2

TepmonnHamuKka.
TerutoBble MaIIMHBI

20

Tepmonunamuyeckas (T/l) cucrema.
3ajaHue BHEIIHUX YCIOBHI

TUISL TEPMOIMHAMUYECKON CHCTEMBI.
BHenrnue v BHyTpeHHUE TapaMETPHI.
[TapameTpsl TEpPMOAMHAMUAYECKOU
CUCTEMBI KaK CpEHUE 3HAUECHUS
BEJIMYMH, OMUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hayano TepMOIUHAMUKH.
Camonpoun3BoIbHAs PeTaKCalns
TEPMOJIMHAMHYECKOU CUCTEMBI

K TETUIOBOMY PaBHOBECHIO.

Moneinp naealbLHOro ra3a

B TEPMOJMHAMHUKE — CHCTEMA
YPAaBHEHUU: ypaBHEHUE
Menneneea—Kaneitpona

Y BBIPOKECHUE JJIs1 BHYTPEHHEN SHEPIUH.
VY cnoBusi NpUMEHUMOCTH 3TON MOJEIH:
HU3Kash KOHUEHTPALXs YaCTHL], BEICOKUE
TeMIeparypsl. BeipaxkeHue

JUIsl BHYTPEHHEN DHEPTUHU
OJTHOATOMHOTI'O UJI€AJIBHOTO rasa.
KBazucratnyeckue U HECTaTUUECKUE
ITPOLIECCHI.

OnemeHTapHas pabora

N3mepenne ynenbHON TEIIOEMKOCTH
pa3HBIX BEIIECTB, UX CPABHEHHUE,
MPOBEICHHUE UCCIIEA0BAaHUM
3aBUCHMOCTEH (PU3HYECCKUX BEIIMUHUH

Y OIIBITOB IO MPOBEPKE MPEIIOKEHHOU
TUIIOTE3bI IPU U3YUYEHUHU MPOLIECCOB

TerI0o00MeHa U a,Z[I/Ia6aTHOI‘O Imponecca.

Onpenenenne aOCOMOTHBIX

Y OTHOCHUTEIIBHBIX MTOTPEIIHOCTEN
U3MEpEHUN (PU3NUECKUX BEIUYHH.
OneHkKa rpaHyl] IOTPELTHOCTEMN.
N3y4yeHne B3aMMOCBSA3U DHEPTUU
MEKMOJIEKYISIPHOTO B3aUMOJAEHCTBHS
Y TEMIIEPATYpPbl KUIIEHUS KUIKOCTEH.
N3yuenue TemnoBbIX ABUTATENICH

C MCIOJIb30BAHNEM KOMITBIOTEPHBIX
MOJEJIEN.

HccnenoBanue pa3HbIX criocoO0B
WU3MEHEHHUS] BHYTPEHHEN SHEPIUU.
Pemenune pacueTHsIX 3a/1a4 ¢ ABHO
3aJaHHOMN U HEIBHO 3aJaHHOMN
bU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (HopMyN MOJIEKYJISIPHOU (PU3UKH

Y TEPMOJMHAMUKH.
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B TepMOAuHaMUKe. Brrunciienue
paboThI 1o rpaduky mnpoiecca

Ha pV-auarpamme.

Tennonepenaya kak cnocod U3MEHEHUSI
BHYTPEHHEHN DHEPIUU
TEPMOJAMHAMUYECKON CUCTEMBI

0e3 coBepIleHUs pabOTHI.

KonBekuus, TEnaonpoBOgHOCTD,
M3JIy4EeHUE.

KonnuecTBo TEMmIOTHI.

TermoeMKoCTh Tena. Y aenbHas

Y MOJISIpPHAs TEINTIOEMKOCTH BEIIECTBA.
YpaBHeHnue Maiiepa. Y genbpHas TeIiora
cropanus TormBa. Pacuer konuyecTsa
TEIJIOTHI [P TEIJIONEPeaaye.
[Tonsarue 06 aguabaTHOM IpoIiecce.
ITepBbli1 3aKOH TEPMOIUHAMUKH.
BuyrpenHsis sHeprus.

KonundectBo TenioTel u pabora

KAaK Mepbl U3BMEHEHUSI BHYTPEHHEN
SHEPIruu TEPMOJANHAMUYECKOM
CUCTEMBI.

BTopoii 3aK0H TEpMOINHAMUKHI

JUIsl PABHOBECHBIX IIPOLIECCOB: YEPE3
3aJIaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJANHAMHUYECKON CUCTEMBI
IPOXOJUT €AMHCTBEHHAs afguabdara.

Pemenne kauecTBEeHHBIX 3a/1a4,
TPEOYIOIMMX MPUMEHEHUS 3HAHUM

110 MOJICKYJIAPHOUN (U3HKe

1 TEPMOJIMHAMHUKE.

OOBsiCHEHHE YCTPOMCTBA U MPUHIIUIIA
JIEHCTBHS XOJIONUIIbHUKA,
KOHJIMIIUOHEPA, TU3ETHLHOrO

U KapOIOPaTOPHOTO JABUTATENIEH,
apoBOM TYpOUHBI.

OOBbsICHEHHE TIOTYYEHUSI CBEPXHU3ZKUX
TEMIEPATYP, YTUIU3AIUU «TEILITOBBIX)
OTXOJIOB C MCIOJIb30BAHUEM TEILIOBOT'O
Hacoca, yTHIM3alui OMOOpPraHudeCcKoro
TOIUTMBA ISl BEIPAOOTKHU «TETUIOBOM»
Y DJICKTPOIHEPTUH.

Brimonxenue ydeOHBIX 3a1aHUI

Ha aHAJIN3 TEIUIOBBIX MPOLIECCOB
(SIBJIEHMIT) C UCTIOIB30BAHUEM
ocHOBHBIX TToyiokeHnii MKT u 3aKkoHOB
MOJICKYJISIPHOU (PUBHKU U
TEPMOJAMHAMUKU: TIEPBBINA 3aKOH
TEPMOJANHAMHUKH, 3aKOH COXPaHEHUS
SHEPruu B TEIUIOBBIX MPOIECCaXx.
Hcnons3oBanue IT-TexHonoruit

pu paboTe C AOMOJHUTEILHBIMU
HMCTOYHUKAMHU WH(POPMAITUH TI0 TEME,
X KPUTHYECKUM aHAIU3 U OIICHKA
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AOconoTHas Temmneparypa.

BTopoii 3aKk0H TEpMOJIMHAMUKHI

JUIsl HEPAaBHOBECHBIX MPOLIECCOB:
HEBO3MOKHO IME€PEIaTh TEIIOTY

oT 00JIee XOJIO0MHOI0 TeNa K 0ojee
HarpeToMy 0e3 KOMITeHCAIuU
(Knaysuyc). HeobpatumocTsb
PUPOIHBIX MPOIECCOB.

[IpuHIUIIBI 1EVCTBHS TEIUIOBBIX MAILIVH.
KITJI.

MakcumanbHoe 3HaueHue KII/I.

[uxn Kapno.

DKOJIOrMYECKHE aCTIEKTHI
WCIIOIb30BAHUS TEIJIOBBIX JIBUTATEIICH.
TeroBoe 3arpsi3HEHUE OKPYKaroLen
Cpelibl.

TexHuyeckue ycTponucTBa

Y TEXHOJIOTMYECKUE MPOLIECCHI:
XOJOJIUIIbHUK, KOHIUIIMOHED,
JIM3EIIbHBIA M KapOIopaTOpHbIN
JIBUTATEIN, TTapoBasi TypOUHa,
MOJIyYE€HUE CBEPXHU3KUX TEMIIEpaTyp,
YTUJIN3ALMS «TETUIOBBIX» OTXOA0B

C UCIOJIb30BAHUEM TEILJIOBOTO HACOCA,
YTUJIM3ALKS OMOOPTaHUYECKOTO
TOTLIMBA JIJIsl BRIPAOOTKHU «TETLTOBOI
Y 3JIEKTPOIHEPTUH

JIOCTOBEPHOCTH.

AmHanu3 1 OlICHKA IOCJIeICTBUH
HCIIOJIb30BAaHUS TEIJIOBBIX ABUraTEIEH
1 TETIJIOBOT'O 3arpsA3HEHUS OKPYKAIOIICH
CpPEIIbI C IMTO3UIIMH SKOJIOTHYECKON
0€30MMaCHOCTH; MPEACTABICHUM

0 paIMOHAILHOM TTPHPOIOIIO0Ib30BaHUH
(B mpoliecce moArOTOBKHM COOOIIEHUH,
BBITIOJTHEHUH TPYTIIOBBIX TPOEKTOB)
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3.3

ArperarHsie
COCTOSIHMS BEILECTBA.
@da30BbIE NTEPEXOABI

14

[TapooOpa3zoBaHue U KOHACHCAIHS.
Hcnapenue u kunenue. Y qeapHas
TEIJI0Ta MapooOpa3oBaHMUSI.
HacpllieHHbIE U HEHACHIIIIEHHBIE TAPBbI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH
U JIaBJICHUS HACBIILIEHHOIO Mapa

OT TEMIIEPaTypbl, UX HE3ABUCUMOCTh
0T 00b€Ma HACBIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS
OT JIaBJICHHS B KUJIKOCTH.

Bnaxuocth Bo3ayxa. AGcomroTHAS

Y OTHOCHUTEJIbHAS BIIAXKHOCTb.

TBepnoe teno. Kpucrammueckue

u amop(dHbIe Tena. AHU30TPOIUS
CBOMCTB KpUCTAJLIOB. [[1aBnenue

U KpUCTAJUIM3aLMs. Y JeibHas TeIIoTa
riasneHud. Cyoaumanusi.
JHedbopmariuu TBEpIOTo Tea.
Pactsxenue u cxxatue. Casur. Moyib
IOnra. Ilpenen ynpyrux nedpopmarui.
TeroBoe pacIMpeHne KUIAKOCTEN

Y TBEPABIX T€J, 00BEMHOE U JIUHEHHOE
pacumperHue. AHrapMOHU3M TETUIOBBIX
KoJieOaHU YacTHUIl BEIIECTBA KaK
NPUYMHA TEIJIOBOTO PACIIMPEHHUS TEN
(Ha KAYECTBEHHOM YPOBHE).
[IpeoGpazoBanue sHEprun B (Pa3zoBbIX

HaGmonenrie cBOMCTB HACBHIIIEHHBIX
NapoB, MaJbIX AehopMallnid,
MIPOBEICHUE KOCBEHHBIX U3MEPEHUI
yII€JIbHOW TETJIOTHI MIaBIEHUS JIb/IA,
abCOIOTHOM BJIaXKHOCTH BO3/yXa,
Kor(puLieHTa MOBEPXHOCTHOT O
HaTshKeHUs1, Moayns FOHra.

N3ydeHne 3akOHOMEPHOCTEN UCTIAPEHUS
Y KUIIEHUS )KUJIKOCTEH, B TOM UHCIIC
KUIIEHUS MPU MOHWKEHHOM JIaBJICHUH,
HarpeBaHUs U MJIABJICHUS
KPUCTAJUTMYECKOTO BEIECTBA,
KaNWUIPHBIX SIBICHUI, CMAuMBaHMSI.
[IpoBeneHrEe ONBITOB C MBUIBHBIMU
MJIEHKaMHU.

HccnenoBanue monenu
HEHBbIOTOHOBCKOM KUJIKOCTH.
Pelienrie pacueTHbIX 33124 C SIBHO
3aJITaHHOM U HESABHO 3aJIaHHOH
bu3nuecKoi MOACIbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyI MOJIEKYIISIpHON (DU3HKHU

U TEPMOJANHAMUKHU.

Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOUUX MPUMEHEHUS 3HAHUN

110 MOJICKYJIAPHOUN (U3HKe

U TEPMOJNHAMHUKE.
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Iepexo1ax.
VYpaBHeHuUE TemI0BOro 6anaHca.
IToBEpXHOCTHOE HATSIKEHHUE.
KoaddurmenT moBepxHOCTHOTO
HaTspkeHUs. KanusuisipHele sIBICHMUS.
JlaBiieHue 1101 NUCKPUBIIEHHOM
MOBEPXHOCTHIO HKUJKOCTH.

®opmyna Jlanmnaca.

TexHnueckne ycTpoucTaa

Y TEXHOJIOTUYECKHE MPOLECCHI: KUIKUE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAIBI

OOBsiCHEHHE OCHOBHBIX ITPUHITUIIOB
CTPOEHHUS )KUIKNX KPUCTAILJIOB,
MOJIYYEHUS COBPEMEHHBIX MaTEPHUAIOB.
Omnpenenenue yclIOBHl TPUMEHUMOCTH
Mozene GU3NIeCKUX Tea U IMPOLIECCOB
(sBNIEHUI): MOJIeTiel Ta3a, KUJIKOCTH

U TBEPJOTO (KPUCTAIMYECKOT0) Tela,
UJI€aIbHOTO Tra3a.

Brimonnenne yaeOHbBIX 3a/1aHHIMA

Ha aHaJiu3 TEIJIOBBIX MPOILIECCOB
(sIBNIEHUI) C UCTIOIB30BAHUEM
ocHOBHBIX nojoxxkeHnit MKT u 3akoHOB
MOJIEKYJISIpHOU (PU3UKH U
TEPMOJANHAMUKU: CBSI3b JABICHUS
UJICATIbHOTO Ta3a ¢ KOHIIEHTpanuen
MOJIEKYJI U €T0 TEMIIEPATYPOH,
ypaBHeHrEe MeHnneneeBa—Kianelpona,
MEePBBII 3aKOH TEPMOJAMHAMUKH.
Pabora B rpynmnax npu o0CyxJIeHUN
BOIIPOCOB MEXITPEAMETHOIO XapakTepa
(mammpumep, o Teme «TermmooOMeH

B YKUBOI IPUPOJIE»)

Hroro no pazneny 49
Paznen 4. diekTpoauHaMuka
4.1 | DnekTpuueckoe noie 24 DJIeKTpU3alUs TENl U €€ MPOSBICHHUS. [IpoBeneHre KOCBEHHBIX U3BMEPEHUN U

DnekTpruueckuit 3apsa. JIBa Buaa
AJIEKTPUYECKUX 3apsioB. [IpoBOgHUKH,

OMBITOB IO MTPOBEPKE MPET0KEHHOM
TUIIOTE3bI IPU U3YUYEHUH
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JUAJICKTPUKH U TTOTYITPOBOTHUKH.
DJIeMEHTapHbIN AJEKTPUUECKUH 3aps/I.
3aKOH COXpaHEHUS IEKTPUUECKOTrO
3apsja.

BzaumonericrBue 3apsaoB.

Toueunsle 3apanbl. 3akoH Kynona.
QunekTpuueckoe none. Ero neiicteue

Ha DJIIEKTPUUYECKUE 3aPSIbI.
HanpskeHHOCTB 3JIEKTPUYECKOTO MOJIS.
[Tpobusiit 3apsn. Jlunuu
HaIpPS>KEHHOCTH 3JIEKTPUUECKOTO TTOJIS.
OIHOPOAHOE NEKTPUUECKOE TOJIE.
[ToTeHuHaIBHOCTH
AJIEKTPOCTATUYECKOro noJid. Pa3HOCTh
MOTEHI[MAJIOB U HAIPSIKEHHUE.
[ToTrenunaneHas HEprus 3apsaa

B DJIEKTPOCTATUUECKOM MOJIE.
[ToTeHuman 3JeKTPOCTaTUYECKOrO TOJIA.
CBs13b HAIIPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAJIOB JJIS 3JIEKTPOCTATUYECKOTO
noJist (Kak OJJTHOPOJIHOTO, TaK

Y HEOJHOPOJHOTO).

[IpyuHIMD Cynepro3uun
BJIEKTPUYECKUX TTOJIEH.

ITone Toueunoro 3apsaa. llose
paBHOMEPHO 3apshkeHHOoM cdepnl. [Tone
PaBHOMEPHO 3aPsKEHHOTO TI0 00beMY

B3aUMOJICHCTBHUSI 3apSXKEHHBIX TE,
3aps/ia KOHJAEeHcaTopa,
IOCJIEA0BATEIBHOIO COCTUHECHUS
KOHJICHCATOPOB.

Omnpenenenrie abCOMOTHBIX

U OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MepeHu PU3NYECKUX BEIUYHUH.
OueHka rpaHyl] HOTPEMIHOCTEM.
Hab6nronenune npeBparieHust sHEpPTrun
3apsPKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
W3JIyYEHHS] CBETONO/IA, UCCIICIOBAHUE
pa3psiga KOHAEHCATOpa Yepe3 Pe3UCTop.
N3yuenue 3aBUCUMOCTH
AIIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa OT IUIONIaAH MJIaCTHH,
PAcCCTOSIHUS MEXKy HUMU

Y IUDJIEKTPUUECKOU ITPOHULIAEMOCTH.
N3yuyenue KapTUH JINHUN
HaIPSYKEHHOCTH DJIEKTPUYECKOT0 TOJIS
TOYEYHOT0 3apsJa, PABHOMEPHO
3apsKEHHOM cpephl, paBHOMEPHO
3apsHKEHHOr0 10 00beMY I1apa,
PaBHOMEPHO 3apsKEHHON OECKOHEUHOM
MJIOCKOCTHU Y SKBUITOTEHIIMAIbHBIX
IIOBEPXHOCTEM.

Pemienune pacueTHbIX 3a/1a4 € ABHO
3aJaHHON U HESIBHO 3aJlaHHOU
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mapa. [lone paBHOMEPHO 3apsiKEHHOU
O0eckOoHEeUHOM TIocKocTU. KapTuHsl
JIMHUM HANPSIKEHHOCTH 3TUX TOJIEH

K OKBUITIOTCHIINAJIbHBIX HOBerHOCTeﬁ .

[IpOBOJHUKH B 3JIEKTPOCTATUYECKOM
noJie. Y clIoBHE paBHOBECHUS 3apsJI0B.
JIMDIIEKTPUKH B JIEKTPOCTATHYECKOM
nose. J{usnexkrpuyeckas
IIPOHUIIAEMOCTh BELIECTBA.
KonaencaTop. D1eKTpOEeMKOCTb
KOHJIEHCATOpa. DJIEKTPOEMKOCTh
IJIOCKOT'0 KOHJIEHCATOPA.
[TapannenbHOE COETMHEHHE
KOHJIEHCATOPOB.

[TocrenoBaTenbHOE COEAMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKeHHOr0 KOHJIEHCATopA.
JIBr>KeHue 3apsyKEHHOM YaCTULbI

B OJTHOPOZAHOM DJIEKTPUYECKOM II0JIE.
TexHu4eckue yCcTponcTBa

Y TEXHOJIOTMYECKUE ITPOLIECCHI:
AIEKTPOCKOIL, AIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allNUTA,
3a3eMJIEHUE JIEKTPONPUOOPOB,
KOHJIEHCATOPBbI, T€HEPATOP

Ban ne I'paada

bu3UYECKON MOJIENBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (HOpMYIT SIEKTPOCTATUKH.

Penienne kauecTBEHHBIX 3a/1a4,
TPEOYIOIINX MPUMEHEHUS 3HAHUM

0 DJICKTPOCTATHKE.

OOBbsicHEHHE YCTPOHCTBA

Y MIPUHLNINA JAEUCTBUS AJIEKTPOCKOIA,
AIEKTPOMETPA, KOHAECHCATOPOB,
rereparopa Ban ne ['paada.
OOBbscHeHnue padboThI
3JIEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS AJIEKTPOIPUOOPOB.
Omnpenenenue yclIoBUl TPUMEHUMOCTH
Mozene (GU3NISCKUX Te: TOUCUHBIN
3apsjl, OHHOPOIHOE JIEKTPHUUECKOE
ToJIe.

Brlinonnenue yueOHbIX 3a/1aHHM

Ha aHaJIM3 JIEKTPUYECKUX ITPOLIECCOB
(sSIBJIEHUI) C UCIIOIb30BaHUEM
OCHOBHBIX MOJIOKCHUHN U 3aKOHOB
AIEKTPOIMHAMUKU: 3aKOH COXPaHEHHUS
3JIEKTPUYECKOT0 3apsia, 3akoH KyioHa,
MOTEHIIUATILHOCTh
ANEKTPOCTATUYECKOTO MOJISA, PUHIIUIT
CYIIEPIO3UIINH JICKTPUUECKUX TTOJIEH.
Hcnonb3oBanue IT-TexHosnoruu
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pu padoTe ¢ AOMOIHUTEIbHBIMU
HUCTOYHUKAMHU WH(POPMAIINH TI0 TEME,
X KPUTHYECKUM aHAIN3 U OIICHKA
JIOCTOBEPHOCTH

4.2

[TocTossHHBIN
BJIEKTPUYECKUN TOK

24

Cuna toka. [1oCTOSHHBIN TOK.
VYcnoBus cyiecTBOBaHUS MOCTOSTHHOTO

QJICKTPUICCKOI'O TOKaA. HcTouHuku TOKa.

Hanpsoxenne U u DJIC E.

3akoH Oma 1Jig y4acTKa LenH.
DNEKTPUYECKOE COMTPOTUBIICHHUE.
3aBUCUMOCTH COITPOTHBIICHUS
OJTHOPOJIHOT'O TMIPOBOJHUKA OT €r0
JUTMHBI U TUIOIIA/IH TOMIEPEUHOTO
CeueHus. Y AeTbHOE COPOTUBIICHHUE
BEIIIECTBA.

[TocnenoBaTenbHOE, MapaieabHOE,
CMEIIIaHHOE COCTUHEHNE MPOBOTHUKOB.
Pacuer pa3BeTBICHHBIX AIEKTPUUECKUX
neneit. [Ipasmma Kupxroda.

Pabora snexkTprueckoro Toka.

3akoH [[xoynsa-Jlenna.

MOIIHOCTE AMEKTPUUYECKOTO TOKA.
TermoBast MOIIHOCTG, BbIIEIIsIEMast

Ha pe3UcCTope.

OJ1C v BHyTpeHHEE COIPOTHUBIIEHUE
MCTOYHUKA TOKa. 3aKkoH OMa

JUTSL TIOJTHOM (3aMKHYTOM )

[IpoBeneHre NpsIMbIX U3MEPEHUN CUIIBI
TOKA U HAIPSHKEHUS, KOCBEHHBIX
U3MEPEHUH yJIeIbHOTO COMPOTUBIICHHUS,
OJ1C ¥ BHYTpPEHHETO CONPOTUBIICHUSA
MCTOYHUKA TOKA, IPOBEJICHHE
HCCJIEOBAHUN 3aBUCUMOCTEN
(bu3MUEeCKUX BETMYUH U OMBITOB

10 TIPOBEPKE MPEAIOKEHHON TUTOTE3bI
MIPU U3YYEHUU LIETIEH TOCTOSHHOTO
TOKa.

Omnpenenenrie aOCOMOTHBIX

Y OTHOCHUTENIbHBIX MOTPEIIHOCTEN
u3MepeHn (PU3NIECKUX BEIIUUNH.
OueHkKa rpaHul] TOTPENTHOCTEM.
N3y4yeHne KOpOTKOro 3aMbIKaHUS
raJIbBAaHUYECKOr0 3JIEMEHTA U OLIEHKA
BHYTPEHHET'O COIPOTUBIICHUS.
Pemenune pacueTHsIX 3a/1a4 € ABHO
3aJaHHOUN U HEIBHO 3aJaHHOMI
bu3UYECKON MOJIENBIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (hOpMyJ MOCTOSTHHOT'O TOKA.
Pemienne kauecTBEHHBIX 3a/1a4,
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BJIEKTPUYECKON 1enu. MOIIHOCTh
HMCTOYHUKA TOKa. KOpoTKOe 3aMbIKaHUE.
Konzaencarop B nienu nocTostHHOro
TOKa.

TexHu4eckue yCcTponcTBa

Y TEXHOJIOTHYECKUE MTPOLIECCHI:
aMIIEpMETp, BOJIBTMETP, PEOCTAT,
CUYETUYHK DJIEKTPUUECKON IHEPTUU

TPEOYIOMINX MPUMEHEHUS 3HAHUM

Y 3aKOHOB TIOCTOSIHHOTO TOKA.
OObsicCHEHHE YCTPONUCTBA U MPUHITUTIA
JEUCTBUS aMIIEpMETPa, BOJIBTMETPA,
peocTaTa, CYeTUMKA IIEKTPUUECKOU
SHEPruu.

Brinmonnenue ydeOHbIX 3a1aHUI

Ha aHaJI13 JIEKTPUUECKUX ITPOLIECCOB
(sIBIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUHN U 3aKOHOB
AIEKTPOJIMHAMUKU: 3aKOHBI OMa

JUISL y9acTKa LEMH U ISl 3aMKHYTON
AIEKTPUUYECKON LIETH, 3aKOH
Jxoyns—Jlenua.

Pabota B rpymnmax npu o0CyXaeHun
BOIIPOCOB MEXITPEAMETHOIO Xapakrepa
(HanmpuMep, Mo TeMe «IJIEKTPUIECKUE
SIBJICHUS B IPUPOJICH)

4.3

Toku B pa3IuuHBIX
cpenax

DnexTpudecKas MpoBOJIUMOCTh
Pa3IM4YHbIX BELIECTB. DJIEKTPOHHAS
IPOBOJAMMOCTB TBEPJBIX METAJIIOB.
3aBUCUMOCTb COITPOTUBIICHUSI METAJIIIOB
0T TemMriepaTypbl. CBEpXIPOBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyME.
CBOWCTBA DNEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOcTBeHHAs

Y IPUMECHAs! TPOBOJAMMOCTD

[IpoBeneHne KOCBEHHBIX U3BMEPEHUN U
WCCIIEOBAHUN 3aBUCUMOCTEN

Mexay GU3NUYECKUMU BETUYMHAMU
IIPU U3YYEHUU MPOLIECCOB MPOTEKAHUS
3JIEKTPUYECKOr0 TOKAa B METaslIax,
3JIEKTPOJIUTAX U MOJIYIIPOBOIHUKAX.
Omnpenenenrie abCOMOTHBIX

Y OTHOCUTEJIbHBIX NOTPEITHOCTEN
u3MepeHn (PU3NIECKUX BEIIUYHH.
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MOJIYyNPOBOAHUKOB. CBOMCTBA
p-n-niepexoa. [lonynpoBOTHUKOBBIE
puOOPHI.

DIIEKTPUYECKUN TOK B JIEKTPOJIUTAX.
DNEeKTPOTUTUYECKAS TUCCOLIHAITHS.
Onektponui. 3akonsl Dapanes

IUTS DJIEKTPOJIU3a.

DJIEKTPUYECKUN TOK B Ta3ax.
CamocTosTeNbHbIMI

Y HECAaMOCTOSITEIbHBIN pa3psi.
PaznuuHbie TUIIBI CAMOCTOSITEIIBHOTO
paspsaa. Monuus. [1na3zma.
TexHuyeckue ycTporucTBa

Y MIPAKTUYECKOE TPUMEHEHHE:
ra3opa3ps/IHbI€ JaMIIbl, JJIEKTPOHHO-
nmy4yeBas TpyOKa, MOIyIpOBOIHUKOBBIC
MpUOOPBL: U0, TPAH3UCTOP,
dboToaMOoa, CBETOANO, TaIbBaHHUKA,
paduHUpOBaHUE MEH, BHIILJIABKA
AITFOMHHUS, DJIEKTPOHHASA MUKPOCKOITHS

OneHkKa rpaHyl] HOTPELMTHOCTEMN.
HaGuroienue snektposnnsa, u3yuyeHue
U O0BSICHEHHE TPOBOJIMMOCTH
AJIEKTPOJIUTOB, SKCIIEPUMEHTAIILHOE
W3Y4YEHHE 3aKOHOB DJIEKTPOJIN3a
QDapanes.

CHATHE BOJIBT-aMIIEPHON
XapaKTEPUCTUKU THOJA.

CpaBHEHUE TPOBOAUMOCTH METAIIIOB
Y TTOJIYITPOBOIHUKOB.

N3y4yeHne uCKpoBOro paspsnua

Y IPOBOJIMMOCTH BO3yXa.

Pemrenne pacueTHbIX 3a/1a4 ¢ IBHO
3aJaHHON U HESIBHO 3aJlaHHOU
busznuecKoi MOACIBIO

C UCIIOJIb30BAHUEM 3aKOHOMEPHOCTEN
ITOCTOSTHHOTO TOKA B Pa3JIMYHBIX CpeAax.
Penienne kauecTBEHHBIX 3a/1a4,
TPeOYIOINX IPUMEHEHMUS
3aKOHOMEPHOCTEW IOCTOSTHHOT'O TOKa
B Pa3JINYHBIX CpEaax.

OOBbsiCHEHHE YCTPOMCTBA U MPUHLIUTIIA
JEUCTBUS ra30pa3psIHbIX JIAMIL,
3JEKTPOHHO-IY4€BOU TPYOKH,
MOJTYyIIPOBOJJHUKOBBIX MPUOOPOB: TM0/a,
TpaH3uCTOpa, (OTOANOA, CBETOIUO/A.
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OOBbsiICHEHHE CYTH IIPOLIECCOB:
rajlbBaHUKH, paQUHUPOBAHUSI ME/IH,
BBITUIABKY AIIFOMUHUS, 3JIEKTPOHHON
MUKPOCKOIIUHU

Hroro no pazneny

54

Pasznen S. ®uznyecKnil NPaKTUKYM

5.1 | ®usnueckuii 16 Cnoco6s1 n3MepeHust GU3nIECKuX [IpoBeneHrne KOCBEHHBIX U3MEPEHHUIA,
MPAKTUKYM BEJIMYMH C UCTIOIb30BAHUEM UCCJIEIOBAaHUN 3aBUCUMOCTEN

AHAJIOTOBBIX M MU(POBBIX (bU3MYEeCKNX BETMYNH, TIPOBEPKA
M3MEPUTENBHBIX MPUOOPOB MPEAJIOKEHHBIX TUIIOTE3
1 KOMITBIOTEPHBIX TATYUKOBBIX CUCTEM. | (BBIOOD M3 paboT, ONMMCAHHBIX
AOCOITIOTHBIE M OTHOCUTEIbHBIC B TEMAaTUYECKUX pa3zieniax
MOTPEIIHOCTH UBMEPEHUM PU3NYECKUX | «YUEHHUECKUH SKCIIEPUMEHT,
Benu4uH. OLIeHKa rpaHull nabopaTopHbie pabOThI, MPAKTUKYM))
[IOrPEITHOCTEN

Hroro no pazaeny 16

PesepBHOE Bpems 10

OBHIEE KOJIMYECTBO 170

YACOB 110 I[TPOTPAMME
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11 KJIACC
HanmenoBanue
Ne KonmuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 mpeIMeTa

Paznen 1. DaekrponuHaMuka

1.1

MarsuTHOE 110J1€

14

B3anmopericTBre mOCTOSTHHBIX
MarHuTOB U MPOBOJTHUKOB C TOKOM.
MarunutHoe noJsie. BeKTop MarHuTHOM
uHayKuud. [IpyHoun cynepno3unun
MAarHUTHBIX NOJIEW. JINHUKM MarHUTHOU
WH]TYKIIAH.

MarauTHoOE Moje MPOBOJHUKA C TOKOM
(TIpsIMOTO TIPOBOTHUKA, KATYIIKU

Y KpyroBoro BuTka). OneIT Dpcrena.
Cuna Amniepa, ee HalpaBJICHUE

Y MOZYJb.

Cuina JlopeHiia, ee HanpaBJeHUE

Y MOAyJIb. [[BH>KeHUE 3apsyKeHHOU
YacTULBI B OAHOPOJHOM MarHUTHOM
nosie. Pabora cunel Jlopenia.
MarHuTtHoe€ 1ojie B BEUIECTBE.
deppoMarHeTukKu, rnapa-

Y THaMarHeTUKH.

TexHnueckne ycTpoucTBa u
TEXHOJIOTMYECKUE MPOLIECCHI:
MIPYMEHEHUE TTOCTOSSHHBIX MAarHUTOB,

IIpoBeneHre KOCBEHHBIX U3MEPEHUI
cuibl AMIiepa, MpOBEACHUE
UCCIIEIOBAHUS 3aBUCUMOCTEN MEXIY
(u3NYECKUMU BETMYMHAMU U OIIBITOB
10 IIPOBEPKE MPEI0KEHHON TUIIOTE3bI
IIPU U3yYEHUU JEHUCTBUS TOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM,
B3aMMOJICHCTBUS POBOIHHUKA

C MarHUTHBIM TOJIEM.

Omnpenenenne abCOIMIOTHBIX

Y OTHOCUTENBHBIX OTPEIIHOCTEN
U3MEpEeHU (PU3NUECKUX BEITUYHUH.
OneHka rpaHui] NOrpelHOCTEM.
HccnenoBanne MarHUTHOTO HOJIS
IIOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTHKOB.

Omnpenenenue ycaoBU MPUMEHUMOCTH
MOJIEJIM OJTHOPOAHOIO MAarHUTHOTO
TOJIS.

OnpeneneHue HanpaBICHUsS HHAYKIIUH
MarHUTHOTO MOJIsl IPOBOAHUKA C TOKOM,
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AJIEKTPOMArHuTOB, TECTEP-MYIbTUMETP,
ANEKTpoBUTaTENb SIKOOHU, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHUII

cuibsl Amnepa u cuisl JlopeHna.
N3yuenue kapTUHbI JIMHUN UHAYKIUN
MarHuTHOTO TMOJISI TTOJIOCOBOTO

1 TTOKOBOOOPA3HOTO MOCTOSHHBIX
MAarHUTOB, JIJTMHHOTO MPSMOTO
MPOBOJAHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOIHUKA, KATYIIIKUA C TOKOM.
OOBsiCHEHHE B3aMMOJICHCTBUSA JIBYX
IIPOBOJIHUKOB C TOKOM, JICUCTBUS CUJIBI
JlopeH1ia Ha MOHBI ANEKTPOIUTA.
HaOmonenune nBrkeHus myvKa
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydyenune npuHOMIIA 1EHCTBUS
AJICKTPOM3MEPUTEIILHOTO pubdopa
MarHUTORJICKTPUUECKON CUCTEMBI.
Pemenue pacueTHbIX 3a71a4 € SIBHO
3aJlTaHHOM U HESIBHO 3aJIaHHOM
(hu3uYecKOr MOJIEIbIO

C UCIIOJIb30BAHMEM OCHOBHBIX
3aKOHOB U (DOPMYII 110 TEME
«MarauTHOE 1oJIe».

Pemenre kauecTBEHHBIX 3a/a4,
TpeOyIONIUX NPUMEHEHUS 3HAHUI

1o TeMe « MarHuTHOE MoJie».
OOBsICHEHHE YCTPOMCTBA U MPUHITUTIA
JEUCTBUS DJIEKTPOMarHuTOB, TECTEpa-
MYJIbTUMETPA, SJIEKTPOIBUT AT
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SlkoOu, yckopuTeseit 3eMeHTapHbIX
YaCTHII.

OObsicHEeHUE TPUMEHEHUS TTOCTOSTHHBIX
MarHuTOB

1.2

DNeKTpOMarHuTHast
WHITYKITAS

13

SIBiIeHUE PIEKTPOMArHUTHOW UHIYKIIUU.
[ToTrok BeKTOpa MarHUTHOM WHAYKIWH.
OJC unaykuuu. 3akoH
AJeKTpOMarHuTHol uuaykuuu dapanes.
Buxpeoe anekrpuueckoe nose. Toku
dyko.

OJIC nHayKIUHA B TPOBOJHUKE,
JIBHOKYILIEMCS B OTHOPOJTHOM
MarHuTHOM MOJIE.

IIpaBuio Jlenna.

NunyktuBHOCTE. Karymika
WHAYKTUBHOCTH B LIENU IMOCTOSHHOTO
Toka. SIBnenue camounaykuuu. JJ1C
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KaTyIIKU

C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHn4yeckrue yCcTpomncTBa

Y TEXHOJIOTHYECKUE MPOLIECCHI:
WHAYKIMOHHAS 1€4b, COJICHOU, 3alllNTa
OT JJIEKTPU3ALAM TEN IPU JBUKEHUH

B MarHUTHOM TT0JI€ 3EMJIA

[IpoBenenue uccaemoBaHus
3aBUCUMOCTEH (PU3HUECKUX BEIIMYNUH

Y ONBITOB MO MPOBEPKE MPEITIOKEHHOM
TUIIOTE3bl IPU U3YUECHUU SIBJICHUS
AJIEKTPOMArHUTHOM UHIYKIINH.
OnpeneneHne HHIYKIIMA BUXPEBOTO
MarHUTHOTO TTOJIS.

Omnpenenenne abCOIOTHBIX

Y OTHOCUTEJIbHBIX MOTPEIIHOCTEN
M3MepeHui (PU3nUecKux BEIUYMH.
OueHka rpanul] MOrpeIrHOCTEN.
DKCNEPUMEHTAIbHOE U3YUYCHHUE MPaBUJIa
Jlenna.

HccnenoBanue siBIEHUSI CAaMOUHIYKIUU,
3aBucuMocty I /]C camonHIyKINKU

OT CKOPOCTH U3MEHEHHUS CUJIBI TOKA

B IICTIH.

N3yuenue najgeHusi MaruuTa

B aJIFOMUHUEBON (MEIHOMN) TpyOe.
COopka MOJIenH 3JIEKTPOMarHuTHOTO
reHeparopa.

Pemienne pacueTHbIX 3a/1a4 ¢ IBHO
3aJaHHON 1 HESIBHO 3aJlaHHOM
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(bu3nYecKor MOJIEIbIO

C MCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GopMya MO TeMe «IEKTPOMarHUTHAs
WHTYKLIHS.

Pelenue kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHEHHS 3HAHUN

1o TemMe «JEKTPOMArHuTHas
UHIYKLHS.

OOBbscHEHNE OCHOBHBIX MTPUHIIUIIOB
NEUCTBUS TEXHUYECKUX YCTPOUCTB

Y TEXHOJIOTMYECKUX MPOLECCOB, TAKUX
KaK: MHIYKI[MOHHAS I€Yb, COJICHOUI,
3aIUTa OT 3JEKTPU3ALNH TEI

IIPYU IBM>KEHUHM B MArHUTHOM I10JI€
3eMIIH.

PaGota B rpymmax npu o0CyXIeHUU
BOIIPOCOB MEXITPEIMETHOI'O XapaKTepa
(Hanpumep, Mo TeMe
«IJEKTPOMAarHUTHbHIC SBJICHUS

B IIPUPOIE»)

Hroro no pazneny 27

Pa3nen 2. Kosredoanus 1 BOJTHBI

2.1 Mexannueckue 10 KonebarenpHas cucrema. [IpoBeneHne KOCBEHHBIX U3MEPEHUH,
KoJe0aHus CBobOoaHbIe KOsIe0aHUS. WICCJIEI0BAHUSI 3aBUCUMOCTEN MEXTY

FapMOHI/ILISCKI/IC KoJIeOaHHS.
Kunematuueckoe u JAUMHAMHUYCCKOC
OIINCaHucC. 3HepFeTI/ILIeCKO€ OIIMCaHUC

(U3HMYECKUMU BETUYMHAMU U OIBITOB
10 IPOBEPKE MPEMTIOKEHHON TUITOTESbI
MIpY U3y4EHUHU KOJICOAHUM HUTSHOTO
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(3aKOH COXpaHEHUs MEXaHUYECKOMN
sHepruu). BeiBoa TMHAMUYECKOTro
OINKCAHMS TAPMOHHYECKUX KOJICOAHH I
13 UX SHEPreTUYECKOro

Y KHHEMaTU4YECKOI'0 OMMCaHMUS.
AmMmuutyna u ¢aza konebanuil. Csizb
aMIUTUTYIbl KOJIEOAHUM UCXOTHOM
BEJIMYMHBI C aMIUTUTYAaMU KoJeOaHun
€€ CKOPOCTH U YCKOPEHHUH.

[lepuon u yactora KosieOaHwMil.
[lepron Manpix cBOOOTHBIX KOJIEOAHUN
MaremaTudyeckoro masitHuka. [lepuon
CBOOOIHBIX KOJIEOaHUI MPY>KUHHOTO
MasITHUKA.

[TonsiTue 0 3aTyxaronumx KoJeOaHusIX.
Boinyxxnennbie konebanus. Pesonanc.
Pe3onancnas kpuas. BnusHue
3aTyXaHUs Ha BUJI PE30HAHCHOU KPUBOM.
ABTOKOJIE0aHMS.

TexHu4eckue yCcTpomucTBa

Y TEXHOJIOTMYECKUE TPOLIECCHI:
METPOHOM, Yachl, KaUeJIl, MYy3bIKaJIbHbIC
MHCTPYMEHTHI, celicMorpad

Y MPY>KUHHOTO MassTHUKOB,
BBIHYKJICHHBIX M 3aTyXalOIIHUX
MEXaHUYECKUX KOJeOaHHUiA.
Omnpenenenne abCOMIOTHBIX

1 OTHOCHUTEJIHHBIX MOTPEITHOCTEH
M3MepeHui PU3NUecKux BEITUYMH.
Or1eHKa rpaHUI] TOTPEITHOCTEH.
Ha6mroienre He3aBUCUMOCTH TTeprojia
MaJIbIX KOJIeOaHUi Tpy3a Ha HUTH

OT aMIUTUTY/IbI.

DKCIepuMEHTaJIbHAs TPOBEPKA 3aKOHA
COXpaHEHHUsI IHEPTUM NpU KOJICOAHUSIX
rpy3a Ha MpYy>KUHE.

Hab6monenne pezonanca.
Ornpenenenue yCIoBUM NIPUMEHUMOCTH
MO MaTeMaTHYEeCKOT0 MasTHUKA
Y UJICaJTbHOTO MPYKUHHOTO MasiTHUKA.
Pemienne pacueTHbIX 3a/1a4 € SIBHO
3aJlTaHHOM M HESIBHO 3aJIaHHOU
(hu3uYECKOr MOJIEIIbIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyin mo Teme «MexaHudecKue
KOJICOaHUS.

Pemrenne kadecTBEHHBIX 3a71ad,
TPEOYIONTUX MPUMEHEHUS 3HAHU I

1o TeMe «MexaHndecKkne KojicOanus.
OOBsICHEHHE YCTPOMCTBA U MPUHITUTIA
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NEUCTBUSI METPOHOMA, YaCOB, KaueleH,
MY3BIKQJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnonb3zoBanue IT-rexHonoruu

pu paboTe ¢ JOMOJHUTEIbHBIMU
HMCTOYHUKaMU UH(POPMAITUH TI0 TEME, UX
KPUTUYECKU aHAJIM3 U OLICHKA
JIOCTOBEPHOCTHU

2.2

DNIEeKTPOMAarHUTHBIE
KoJIcOaHU s

15

Koneb6arenbubiit kKoHTYp. CBOOOIHBIC
3JICKTPOMAarHUTHBIE KOJeOaHus

B HJIeaJIbHOM KOJIe0aTeILHOM KOHTYpE.
®opmyna TomcoHa. CBs3b aMILUIUTY/IbI
3apsiia KOHJIEHCATOpa ¢ aMIUTUTYA0N
CHUJIBI TOKA B KOJIEOATEIbHOM KOHTYPE.
3aKOH COXpaHEHUS JHEPTUU

B HJIeaJIbHOM KOJIe0aTeILHOM KOHTYPE.
3aTyxarolne 3JIeKTPOMarHUTHhIC
KoseOanus. BeiHyX/1eHHBIC
AJICKTPOMArHUTHBIE KOJIeOaHusI.
[lepemenHbIN TOK. MOIIHOCTD
MEPEMEHHOI0 TOKa. AMIUIUTYTHOE

U JICUCTBYIOIIEE 3HAUEHNE CUJIbI TOKA
Y HaMpsDKEHUS TIPU pa3indHol ¢popme
3aBUCUMOCTH MEPEMEHHOIO TOKA

OT BPEMEHHU.

CunyconIanbHbIN TEPEMEHHBINA TOK.
Pe3ucTop, KOHAEHCATOP U KaTyIIKa

[IpoBeneHne KOCBEHHBIX U3MEPEHUN

U UCCIIEA0BaHUs 3aBUCUMOCTEMN
(bU3HYECKUX BEIMYUH MIPU U3y4EHUU
AJIEKTPOMArHUTHBIX KOJICOAHUH U 1eTen
MEPEMEHHOIO TOKA.

Omnpenenenne abCOIOTHBIX

1 OTHOCUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHn (PU3NIECKUX BEIUYHH.
OneHka rpaHul] NOrPENTHOCTEM.
N3yuenue ycTporcTBa U NpyUHLIKNA
JeiCTBUS TpaHcPopMaTopa.
HaGmronenue 3eKTpoMarHuTHOTO
pe30HaHca.

N3yyeHnne ocumwimorpamMm
AJIEKTPOMArHUTHBIX KOJICOaHUH.
Pemienne pacueTHbIX 3a/1a4 € SIBHO
3aJaHHOM U HEIBHO 3aJaHHOU
(bu3nYecKor MOJIEIbIO

C UCIIOJIb30BAHNUEM OCHOBHBIX 3aKOHOB
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WHJIYKTUBHOCTH B LIETIH
CHHYCOWJIAJIBHOTO MIEPEMEHHOTr0 TOKa.
Pe3onaHc TOokOB. Pe3oHaHC
HANPSHKEHUM.

WNneanbubiii TpanchopmMartop.
[IpousBoxacTBo, niepenayva u

noTpedIieHre ANEKTPUIECKON SHEPTHUH.

DKOJIOTUYECKHUE PUCKHU

MIPY MPOU3BOACTBE IIEKTPOIHEPTHUH.
Kynbrypa ucnions3oBanus
3JIEKTPO3HEPTUH B ITOBCEAHEBHON
KU3HU.

TexHuyeckue ycTporucTsa

Y TEXHOJIOTUYECKUE ITPOLIECCHI:
AJIEKTPUYECKUHM 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, IUHUU
aJeKTponepenayd

1 (hopMyI 1o Teme
«DNEKTPOMArHUTHBIE KOJICOAHUS».
Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOUX MPUMEHEHUSI 3HAHUN

10 TEME «DIJIEKTPOMAarHUTHbBIE
KOoJIcOaHUsD».

CpaBHEHNE MEXaHUUYECKUX

U DJIEKTPOMArHUTHBIX KOJICOAHUM.
OObsicCHEeHNE YCTPONUCTBA U IPUHITUTIA
JEUCTBHS DIEKTPUIECKOIO 3BOHKA,
reHepaTopa MepEMEHHOr0 TOKA, JINHUN
AJIEKTponepeaay.

Ornpenenenue ycloBHil TPUMEHUMOCTH
MOJIENI UJCATBHOTO KOJIe0aTeIbHOTO
KOHTYpA.

AHaIu3 1 OlIEHKA MOCIEACTBUM
WCIIOIb30BaHUs PA3JIMUYHBIX CIIOCOOOB
MIPOU3BO/ICTBA JIEKTPOIHEPT U

C TTO3UIIUU IKOJOTHYECKOU
0€30MacHOCTH; NMPEACTABICHUM

0 pallMOHAJILHOM MPUPOAOIOIL30BaHUN
(B poriecce moArOTOBKH COOOIIICHUIH,
BBITIOJIHEHUH TPYIIIOBBIX TPOCKTOB)

2.3

MexaHU4eCcKue 1
AJIEKTPOMArHUTHBIC
BOJTHBI

10

MexaHnyecKkue BOJIHBI, YCIOBUS UX
pacnpoctpanenus. [lonepeunsie

Y pOJoJIbHEIE BOJHBL [lepuog,
CKOpPOCTb paCIPOCTPAHEHUS U IJIMHA

Hab6monenne obpazoBaHus

1 PacIpOCTPAHEHUS TTOTIEPEUHBIX
Y TIPOJIOJILHBIX BOJTH, OTPAYKCHUS
U TIpeJIOMJICHUSI, UHTep(hepeHITnn
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BOJIHBI. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpa)K€HUE, MPEIOMIICHUE,
uHTeppepeHus 1 nudpakius.

3Byk. CKOpOCTb 3ByKa. ' poMKOCTH
3Byka. Beicota ToHa. TemOp 3ByKa.
[ITlymoBoOE 3arpsA3HEHUE OKPYKAIOLLEH
Cpelbl.

DONEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS
M3IIYYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTaIys BEKTOPOB

B, E, U B 37IeKTPOMarHUTHO#! BOJIHE.
CBoliCTBa DIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHE, PETOMIICHUE,
noJIIpu3alus, UHTephepeHIus

u nudpakius.

[IIkana 3J1eKTPOMarHUTHHIX BOJIH.
[IpuMeHeHue 3IeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHHI/IHI)I PAarOCBA3H U TCIICBUACHNA.

Panuomnokarnus.

DJIEKTPOMArHUTHOE 3arpsi3HECHUE
OKPYKarollen Cpebl.

TexHuyeckue ycTponcTBa

Y MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKQJIbHBIE HHCTPYMEHTHI,
panap, paaiuonpueMHUK, TEJIEBU30P,
anTeHHa, Tenedon, CBU-neusn,

U Judpakiud MEXaHUYECKUX BOJIH,
aKyCTUYECKOI0 PE30HAHCA, CBS3U
I'POMKOCTH 3BYKa M BBICOTBI TOHA

C aMIUTUTY/IOU U YACTOTOM KOJIeOaHUH.
N3ydenue CBOUCTB yJIbTPa3ByKa U €ro
MIPUMEHEHUS.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
MIPEJIOMIIEHUE, MOISpU3ALH,
audpakiusi, “HTepPEePeHIIHSL.
ObnapyxeHne nHPpaKpacHOTro

U yIbTPapuoIETOBOTO U3TYYECHHM.
CpaBHEHHE MEXaHUYECKUX

Y DJIEKTPOMAarHUTHBIX BOJIH.
OnpeneneHue ycaoBUid NTPUMEHUMOCTH
MOJIEJIM TAPMOHUYECKOMN BOJIHBI.
Pelenue kauecTBEHHBIX 3a/1a4,
TpeOYIOLUX MPUMEHEHUS 3HAHUI

1o reMe «MexaHnueckue

U DJIEKTPOMAarHUTHBIC BOJIHBDY.
N3yyenne napameTpoB 3ByKOBOM
BOJIHBI.

N3yuenue pacnpocTpaHeHus 3ByKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OOBbscHeHUE yCTpoiicTBa U IPUHIIUIA
JEHCTBUS MY3bIKAJIbHBIX HHCTPYMEHTOB,
panapa, paIuoONpUEMHHUKA, TEIEBU30PA,
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YIBTPAa3BYKOBAsk JUArHOCTUKA
B TEXHUKE U MEIULINHE

aHTeHHbI, Tenepona, CBY-neun.
OOBsiICHEHHE YIBTPa3BYKOBOM
JTWAarHOCTUKH B TEXHUKE U MEJIUIIMHE.
Hcnonw3oBanue IT-TexHonoruit

py paboTe ¢ JOMOTHUTEIbHBIMU
HMCTOYHUKAMU UH(POPMAITUH TI0 TEME,
WX KPUTUYECKUI aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 ¥ OIIEHKA NOCIEACTBUM
IIYMOBOTO U 3JIEKTPOMArHuTHOIO
3arpsi3HEHUST OKPYKAIOIIEH CpeJibl

C MO3UIIMN SKOJIOTUYECKOU
0€301acHOCTH; MPEICTaBICHUI

0 pallMOHAIBLHOM MPUPOJIONIOJIb30BAHUHN
(B TIpoliecce MOATOTOBKH COOOICHUH,
BBITTOJIHEHUH TPYIMIIOBBIX ITPOEKTOB)

2.4

Onrtuka

25

[IpsamonrHEHHOE pacpOCTPAHEHNE

CBETa B OHOPOAHOM cpexe. JIyu cera.

ToueuHbIN UCTOYHUK CBETA.
Otpaxxenue cBeta. 3aKOHbI OTPAKECHUS
ceera. [locTpoeHue nzodpakeHun

B TI0cKOM 3epkaiie. Chepuueckue
3epKasna.

[Ipenomiienune cBeta. 3aKOHBI
MpeioMJIeHHs cBeTa. AOCOTIOTHBIN
MOKa3aTeJb MPEIOMIICHHUS.
OTHOCUTENBHBIN MTOKA3aTENh

Habmronenne onTHYecKux SBJICHUH,
MPOBEJICHUE KOCBEHHBIX U3MEPEHHUH,
HCCJIeJOBAaHUS 3aBUCUMOCTEMN
(bU3UYECKUX BEJIMYUH U OIBITOB

110 TTPOBEPKE MPEAT0KEHHON TUIOTE3bI
IIPU U3YyUYECHUU SBICHUMN TPEITOMIICHUS
CBETA Ha TPAHULIC pa3ena ABYX Cpe/l,
MIPEJIOMJICHHS CBETA B COOMparoIet

Y pacCEenBarONIEH JIMH3aX, BOJIHOBBIX
CBOMCTB CBETA.

Habro1eHre moiHoro BHYTPEHHETO
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npenomieHus. [I0CTOSHCTBO 4acTOTHI
CBETAa U COOTHOLIEHUE UIUH BOJIH

[IpY NIEPEXOAE MOHOXPOMATUYECKOTO
CBETA 4epe3 rpaHully paszena AByxX
ONTHUYECKUX CPEL.

Xox nydent B mpusMe. Jlucrepeus cBera.
CnoxHbIN cocTaB Oemoro ceera. L{ser.
[TonHOE BHYTpEHHEE OTPaKECHUE.
IIpenenbHpIN yrosa nojaHoro
BHYTPEHHETO OTPAKEHHUS.
Cobwuparoliiie 1 pacCcernBaIOIINE JINH3BI.
Tonkas nuH3a. POKYCHOE pACCTOSTHUE
Y ONTUYECKAs CUJjia TOHKOM JIMH3HI.
3aBUCUMOCTH ()OKYCHOT'O PACCTOSTHUS
TOHKOU C(pepruuecKoi JTUH3HI OT ee
F€OMETPUH U OTHOCUTEIILHOT O
MTOKA3aTeNs MPETOMIICHHUS.

dopMyJsia TOHKOM JIMH3BL. Y BEJIMYEHHUE,
JTaBaeMoe JIMH30M.

Xox ny4a, IpOWEqUIErO JUH3Y

TIOJ] TPOU3BOJIBHBIM YIJIOM K €€ TJIAaBHOM
ontuueckon ocu. [loctpoenue
M300paKEHUI TOUYKHU U OTpe3Ka MpSIMOn
B COOMpAIOIINX U PACCEUBAIOIINUX
JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Pazpermarorias
crocobHocTh. ['11a3 kak onTuveckas

OTpaXXEHUsI, U3YYEHUE MOJIEITH
CBETOBOJIA.

[Tonyuenue n300pakeHUS B CUCTEME
13 TJIOCKOI0 3€pKaJja U JIMH3BI,

B CUCTEME U3 JIBYX JIUH3.
KoHcTpynpoBaHue Te1eCKOMUYECKUX
CHUCTEM.

Nzyuenue nosspusainm CBETa,
OTPaXKEHHOT'0 OT MOBEPXHOCTHU
TUAJIEKTPUKA, U3YYCHUE
UHTEPPEPEHIINH JTA3ePHOTO U3TyIEHUS
Ha JIBYX IIEJISX.

[Tonydenue ciekTpa U3Iy4eHUs
CBETOJINO/IA IPU TTOMOIIU
TU(GPaKIIMOHHON PEIIETKU.

Pemenue pacueTHbIX 3a71a4 € SIBHO
3aJlTaHHOM U HESIBHO 3aJIaHHOM
(hu3nYeCcKOr MOJIEIbIO

C MCIOJb30BaHHEM OCHOBHBIX 3aKOHOB
u hopmyi 1o Teme «OnTuka.
Pemrenne kadecTBEHHBIX 3a71ad,
TPeOYIOIIUX NPUMEHEHUS 3HAHUI

o TeMe «OITHKaY.

[TocTpoenue u pacuer n300paKeHUH,
CO3/1aBA€MbIX IJIOCKUM 3€pKaJioM,
TOHKOM JTMH3O0M.

Ornpenenenue yCiaoBUM NIPUMEHUMOCTH
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cUCTEeMA.

[Ipenensl MPUMEHUMOCTH
F€OMETPUUYECKOU ONTHUKH.

Bonnosas ontuka. Matepdepennus
cBeta. KorepeHTHBIC HCTOYHUKH.

VY cnoBus HaOMOICHUS MAKCUMYMOB
U MUHUMYMOB B HHTep(EepEeHIHOHHOU
KapTUHE OT JBYX KOI€PEHTHBIX
MCTOYHUKOB. [IpuMepsI KiTaccnuecknx
UHTEPPEPECHIIMOHHBIX CXEM.
Hudpakuus ceera. Judpakunonnas
pemieTka. Y cioBrue HaOIIOACHUS
TJIABHBIX MAKCUMYMOB TIPU T1aJICHUN
MOHOXPOMAaTUYECKOT'O CBETa

Ha AUGPaAKIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

TexHudeckue yCcTponcTBa

1 TEXHOJIOTHYECCKUE TIPOIIECCHI: OYKH,
Jyma, NepucKomn, Ggoroanmnapar,
MUKPOCKOM, MPOEKIIMOHHBIN armapar,
MIPOCBETJICHUE ONTHKH, BOJIOKOHHAS
OIITHKA, TU(PPAKITMOHHAS PEIIETKA

MOJIEJIM TOHKOW JIMH3BI; TPAHHUII
NPUMEHUMOCTH T'€OMETPUYECKON
OITUKH.

OObsicHeHHEe 0COOCHHOCTEN MPOTEKAHUS
ONITUYECKUX SBIICHUI: HHTEPPEPEHITNH,
audpakiuuu, TUCIEPCUH, TIOTHOTO
BHYTPEHHET'O OTPAXKECHMUS.

OObsicHEeHUE YCTPOMUCTBA U MPUHIIUIIA
JEMCTBUSI OUKOB, JYIIbI, IEPUCKOIIA,
¢doTtoanmapaTa, MUKPOCKOIIA,
MPOEKIIMOHHOTO anmapara,
TU(paKIOHHON pelIeTKH, BOJTOKOHHON
OITUKH.

OOBbscHEHUE TPOCBETICHUS ONTUKH.
PaGota B rpymmax npu o06CyXIeHUU
BOIPOCOB MEXIIPEIMETHOIO XapaKkTepa
(manpumep, o reMe «CBeTOBbIE
SIBJICHUS B IPUPOJICH)

Hroro no pazneny

60

Pa3znen 3. OcHOBBI ciennaJILHON TeOpUH OTHOCUTEIbHOCTH (1ajiee - CTO)

3.1

OcHOBBI
CIIELIMATIbHOM TEOPUU
OTHOCUTEJIbHOCTH

5

['panu1IBI NPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynaTel cnennaapsHOU
TEOPUU OTHOCUTEJIBHOCTH.

[IpoBenenre KOCBEHHBIX U3MEPEHUN
HUMITYJIbCA U SHEPTUU PEATUBUCTCKUX
yacTuIl (1o ¢oTtorpadusiMm TpeKoB
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[IpocTpaHCTBEHHO-BpEMEHHON
unrtepBai. [IpeoOpazoBanus Jlopeniia.
Y cioBre NTpUYMHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH.
3ameieHue BpEMEHH M COKPAILICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHULIBI.

CBs13p MacChl C 3HEPIUEN U UMITYJIbCOM
PENSATUBUCTCKON YaCTULIBI.

DHeprus Mmokosl.

TexHuueckue ycTponucTBa

Y TEXHOJIOTUYECKUE MPOLIECCHI:
CIYTHUKOBBIE IPUEMHUKH, YCKOPUTEIIH
3apSKEHHBIX YaCTHUIL

3apsKEHHBIX YaCTHI] B MArHUTHOM
oJe).

AHanu3 u onucaHue GU3NIECKUX
SBJICHUN C UCIIOJIb30BAaHUEM TTOCTYJIATOB
CHEIUATBHON TEOPUH OTHOCHTEITLHOCTH.
OOBsICHEHUE IPUHITUIIA JTCHCTBUS
CIyTHUKOBBIX TIPUEMHHUKOB,
YCKOpHTEIEeH 3apsKeHHBIX YacTHUI

Hroro no pazneny 5
Paznen 4. KantoBas pusuka
4.1 KopnyckynsipHo- 15 PaBHOBECHOE TEIJIOBOE U3ITYYEHUE IIpoBeneHrEe KOCBEHHBIX U3MEPEHU,

BOJIHOBOM AyaJIn3M

(n3mydeHure abCoJIFOTHO YEPHOTO TeJa).
3akoH cMemienusi Buna. ['unoresa
[Inanka o KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYIILC (DOTOHA.
®oroaddekrt. OnbiTel A.I'. CTonerosa.
3akonbl poTodrddekra. YpaBHeHUE
Oiinirerina st porodddekra.
«Kpacnas rpanuna» gororddexra.
JlaBnenue cBera (B 4aCTHOCTH,

UCCJICIOBAHUS 3aBUCUMOCTEH MEXKIY
(U3HUYECKUMHU BeTUIMHAMU

py U3y4eHuu sBieHus Gororddexra.
Omnpenenenne abCOIIOTHBIX

1 OTHOCUTEJIbHBIX MOTPEIIHOCTEH
M3MepeHui (PU3NUEeCKUX BEITHYHH.
OrnieHka TpaHuIl MOTPEITHOCTEH.
Pemenue pacueTHbIX 3a71a4 C SIBHO
3aJaHHON U HEIBHO 3aJaHHOMN
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JIaBJICHHE CBETA Ha a0COIOTHO
MOTJIOMIAIOIIYIO U a0COIFOTHO
OTPAKAIOIIYIO TOBEPXHOCTH ).
Omngrtel I1.H. JIeGenena.

BoaHoBbIe cBOMCTBA yacTHUIl. BOIHBI
ne bpona. J{nnaa BonHe! ne bpoiis
U pa3Mephl 00J1aCTH JIOKAIU3aIun
JBHOKYILIENCSA YaCTHUIIBI.
KopnyckynsipHO-BOJTHOBOU ITyanu3M.

Judpakius 37eKTPOHOB HAa KPUCTAIIIAX.

Crennduka U3MEPEHU B MUKPOMUDE.
CoOTHOLIEHUST HEOIIPEAEIEHHOCTEN
I'efizenbepra.

TexHuyeckue ycTporucTBa

Y TEXHOJIOTUYECKUE TTPOIIECCHI:
CIIEKTPOMETP, (GOTOIIEMEHT,
doTogaTUMK, TYHHEITBLHBIH MUKPOCKOTI,
coJiHeuHas Oarapesi, CBETOIMO/T

(u3HYECKO MOJENbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyin o teme «KBaHTOBbIE
SIBJICHUS.

Perienne KkauecTBEHHBIX 3a/1a4,
TpeOyIOIIUX MPUMEHEHUS 3HAHU I

no teme «KBaHTOBBIE SIBICHUS.
Onpenenenne ycloBUil TPUMEHUMOCTH
KBaHTOBOM MOJIETIN CBETA.

AHanm3 KBaHTOBBIX MTPOLIECCOB

C UCIIOJIb30BAHUEM YPABHEHHUS
Oitammreitna s hotodddexra,
MIPUHLIAIA COOTHOIIEHU M
HeomnpeaeneHHoctu [ 'eitzendepra.
OObsicHEeHUE TPUHITUIA TEUCTBUS
CHeKTpoMeTpa, (OTOAIEMEHTA,
(dhoToaTunKa, TYHHEIbHOTO
MUKpPOCKOIA, COJTHEUHOU OaTapeu,
CBETOAMO/A.

Hcnonw3oBanue IT-TexHonoruit

npu paboTe ¢ AOMOJHUTEIbHBIMU
HMCTOYHUKAMU WH(OpMAITUH 1O TEME,
WX KPUTUYECKUW aHAIU3 U OLICHKA
JIOCTOBEPHOCTHU

4.2

dusuka atroma

OnBITHI O UCCIETOBAHUIO CTPOEHUS
aroMma. [ImanerapHas moaenp aroma

Pesepdopna.

OnpeneneHne JIMHBI BOJHBI Ja3€PHOTO
W3JTyYCHUSL.
Hab6mroieHre TMHENYaThIX CIIEKTPOB.
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[Tocrynater bopa. U3nyuenue

U TIorJIoIIeHUE (POTOHOB IIPH MEPEXO/IE
aToMa C OJJHOr'0 YPOBHS SHEPTUU

Ha JIPYTOW.

Bunp! ctiektpoB. CrieKTp ypOBHEH
SHEPIruM aTomMa BOAOPOAa.
CHoHTaHHOE U BBIHYKJICHHOE
u3JydyeHue ceera. Jlasep.
TexHuueckue ycTporucTBa

Y TEXHOJIOTUYECKHE MPOLIECCHI:
CIEKTPAJIbHBIN aHaNU3 (CIIEKTPOCKOIT),
J1a3ep, KBAHTOBBI KOMIIBIOTED

HccnenoBanue crieKkTpa pa3perxeHHOT 0
aTOMapHOr0 BOJOPOAA U U3MEPEHUE
noctosiHHou PunGepra.

N3ydyeHnue ycTpoiicTBa U 1EHCTBUS
CYETYMKA HOHU3UPYIOIINX YaCTHII.
Onpenenenne yCiIoBUd NIPUMEHUMOCTH
monenu atoma Pesepdopaa.
OObsicHEeHUE TPUHIIUTA AEUCTBUS
CHEKTPOCKOIIa, JIa3epa, KBAHTOBOI'O
KOMIIBIOTEPA.

AHanm3 KBaHTOBBIX MTPOLIECCOB

Ha OCHOBE MIEPBOI'0 U BTOPOTO
noctysaroB bopa

4.3

du3uKa aTOMHOTO
aapa u
3JIEMEHTAPHBIX
YaCTHUIL

Hyxnonnas monens spa I'eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe
yucIo sapa. M30torsl.
PannoakTuBHOCTE. Albha-pacma.
DNEeKTPOHHBIN U TTO3UTPOHHBIN OeTa-
pacnaz. ['amMma-usiydeHue.

3aKOH paJIMOAKTUBHOIO pacnaja.
PannoakTuBHBIE U30TOIIBI B IPUPOJIE.
CBoliCTBa MOHU3UPYIOIIETO U3ITYYEHUS.
BnusiHne paanoakTUBHOCTH Ha KUBBIE
opranu3Msbl. EcrecTBeHHbIN (POH
n3inydenus. /Jozumerpus.

DHeprus CBsI3U HYKJIOHOB B SJIpe.
SAnepusie cuiel. JledexT macchl apa.

[IpoBenenne nsmepeHui
paaroakTUBHOTO (hOHA

C MCIOJIb30BAaHUEM JI03UMETPA

Y MCCJIEIOBAaHUE TPEKOB YACTHII

(0 ToTOBBIM (poTOTrpadusim).
N3yueHune nornoueHus 0eTa-4yacTHil
QIFOMUHUEM.

OnpeneneHue ycaoBUi NTPUMEHUMOCTH
MOJIESIM aTOMHOT'O sJIpa.

AHaJIN3 ¥ ONUCAHUE SAIEPHBIX PEAKIIAN
C UCMOJb30BAHUEM MOHATUIA MacCcOBOE
YUCIIO U 3apsij sIpa, SHEPTUsl CBA3U
A/1pa, 3aKOHOB COXPAHEHHUS 3aps/a,
MacCOBOTI'0 YHCJIA U IHEPTUU B SIEPHBIX
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SAnepusbie peakuuu. JleneHue U CUHTE3
anep. Anepusie peakTopsl. [Ipodiaembl
YIIPABJISIEMOI0 TEPMOSIEPHOTO CHUHTE3A.
DKOJIOTMYECKHE ACHIEKThI Pa3BUTHUS
SIIEPHOU YHEPIETUKMU.

Mertozsl perucTpanuy U UCCIIEIOBAHUS
AJIEMEHTAPHBIX YaCTHII.
DyH1aMEHTaJIbHbIE B3AUMOJICUCTBUS.
bapronbl, ME30HBI U JIENTOHBI.
[Ipencrasienue o CTaHgapTHOM
Mozenu. KBapk-TirooHHass MOZJENb
aZpOHOB.

®u3uka 3a npeaenamMu CTaHIapTHON
Mozenu. TemMHas marepust U1 TeMHas
JHEPrusl.

EnuncTBO Qusnueckoit KapTUHBI MUPA.
TexHudeckue yCcTponcTBa

Y TEXHOJIOTUYECKHE MPOLIECCHI:
JIO3UMETP, Kamepa BuibcoHa, siIepHbII
pEeakTop, TEPMOSIAEPHBIN PEAKTOP,
aToMHasi 60M0a, MarHUTHO-PE30HAHCHAS
ToMorpadus

peakIusix, 3aKOHA PaIMOAKTUBHOTO
pacnaja.

OObsicHEeHUE TPUHIIUIA TEUCTBUS
n03UMeTpa, Kamepbl Buibcona,
SIIEPHOTO PEaKTopa, TEPMOSIAEPHOTO
peakTopa, aTOMHOM OOMOBI, MArHUTHO-
pPE30HaHCHOM TOMOrpaduu.

AHaJM3 ¥ OlICHKA BIMSTHUS
PaANOAKTUBHOCTH HA KUBbIC
OpraHU3MBbI, a TAKKE MOCIEICTBUN
Pa3BUTHS SIEPHON SHEPIETUKU

C TTO3UIIMIA 3KOJIOTUYECKON
0€30MMacHOCTH; MPEACTABICHUIM

0 pallMOHAJIBLHOM MPUPOAOIOIb30BaHUN
(B mIpoliecce MOATOTOBKH COOOIICHUH,
BBITIOJTHEHUS TPYIITIOBBIX TPOEKTORB)

Hroro no pazneny

25

Paznen 5. JjieMeHTBI aCTPOH

OMHUM U aCTPOPUIUKU

5.1

DJIeMEHTBI
aCTPOHOMHUH
U acTpoU3UKU

12

DTanbl pa3BUTUSA ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YEHHUE acCTpOHOMUHU. [[puMeHUMOCTD

HaOmonenue 3Be31H0ro Heba
HEBOOPYKEHHBIM T'JIa30M
C UCIOJIb30BAHHEM KOMIIBIOTEPHBIX
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3aKOHOB (PU3UKU 15l OOBICHEHUS
MIPUPOIbl KOCMUYECKUX OOBEKTOB.
MeTtobl aCTPOHOMUYECKUX
uccnegoBanuii. CoBpeMEHHbIE
ONTUYECKHE TEJIECKOIIHI,
PaguoTENIeCKONbI, BHEaTMOC(epHas
aACTPOHOMHUSI.

Bun 3BeznHoro He6a. Co3Besnus, sipKue
3BE3/Ibl, TUTAHETHI, UX BUIUMOE
JBUKECHHUE.

ConHeuHas cucrema.

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sneprun ConHIa U 3BE3/I.
3Be3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKH.
JlnarpamMma «CIEeKTpaIbHbIA KJIACC —
CBETUMOCTbY». 3B€3/bl IJIaBHOU
MOCJIEA0BATEILHOCTU. 3AaBUCUMOCTD
«Macca — CBETUMOCTB) JUIsl 3BE3]T
[JIABHOM MOCJIEIOBATEIILHOCTH.
BnyTrpeHHee cTpoeHue 3Be31.
CoBpeMeHHbIE NPEICTaBICHUS

0 MPOUCXOXKJICHUU U HBoMtonun CoHIla
M 3BE3JI. DTaIbl )KU3HH 3BE3]I.
Mueunsiit [lyts — Hama I amakTuka.
[Tonoxenue u npuxenue ConaHua

B ['amakTuke. THUIIBI raJakTHK.
Paagnoramaktuku u xBazapsl. YepHblie

MIPUIIOKEHHUN IS ONIPEACIICHUS
MTOJI0KCHUS HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiaymapus

U SPKUE 3BE3IbI.

Ha6monenue B Teneckorn JIyHbl, miaHer,
TYMaHHOCTEU U 3BE3HBIX CKOILUICHUM.
VYu4acTtue B IMCKYCCUM O POJIU
ACTPOHOMMH B COBPEMEHHOW KapTHHE
MHpA, B MPAKTUYECKON JEATEILHOCTH
YeJI0BEKa U JalbHEUIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHUH.

ITogroroBka cooOIIeHUI 0 METOIAX
MOJY4YCHUS HAYYHBIX AaCTPOHOMHUYECKHX
3HAHUM, OTKPBITUAX B COBPEMEHHOMN
aACTPOHOMUH.

[IpuMeHeHne OCHOBOMOJIAratoIINX
ACTPOHOMMYECKUX MOHSATHUM, 3aKOHOB

Y TEOPUM JIJIs1 aHaJIM3a U OOBICHEHUS
(hU3UYECKHUX MPOIECCOB, MTPOUCKOSAIINX
B 3BE€3/1aX, B 3BC3AHBIX CHCTEMaX,

B MEXTAJIAKTUYECKON Cpesie, IBUKEHUS
HEOCCHBIX TEII, YBOIIOIUH 3BE3]I

u BcenenHoit
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JBIPBI B SIIpaxX rajlakTUK.
Bcenennas. Paciumpenue BeeneHHOM.
3akoH Xa00ma. Pa3beranue rajakTuk.
Teopus bosbiioro B3peiBa. PenmkroBoe
U3JTy4EHHUE.
Macmrabnas crpyktypa Beenennoi.
MeraranakTuka.
Hepemiennbie npo0iemMbl aCTPOHOMUU
Htoro no pazneny 12
Pa3nen 6. ®usnuecknii NPaAKTUKYM
6.1 Pu3n4eCKUt 16 Crioco6b! u3MepeHust pU3nIecKux IIpoBeneHne KOCBEHHBIX U3MEPEHUH,
IIPAKTUKYM BEJIMYHH C UCIIOJIb30BAaHUEM MCCJIEI0BaHUN 3aBUCUMOCTEN
aHaJIOTOBBIX U LU(PPOBBIX (bu3nYeCKuX BEJIMYHH, IPOBEpKa
MU3MEPUTEIHHBIX TPUOOPOB MIPEJIOKEHHBIX TUTIOTE3 (BBIOOD
Y KOMITBIOTEPHBIX TaTYUKOBBIX U3 paboT, ONMHMCAHHBIX B TEMaTHYECKUX
cucteM. AOCOIIOTHBIE pasznenax «Y4eHUYECKUN IKCIIEPUMEHT,
Y OTHOCUTEJbHBIE MOTPEIIHOCTH nabopaTopHbie paOdOThI, MPAKTUKYM))
U3MepeHU (PU3NYECKUX BEIUYHH.
OneHka rpaHul NOrpeuIHOCTEN
Htoro no pazneny 16
Paznen 7. O6o0maoiee noBropeHmne
7.1 Cucremarusanus u 15 O060061eHne 1 cucTeMaTH3aIus Yyactre B AUCKYCCUH O POIH (PU3UKH
00o01m1eHne COJIEP’KaHMsI pa3/iesioB Kypca Y aCTPOHOMHH B Pa3IMUHBIX cepax
IIPEIMETHOIO «Mexanukay, «MonekyisipHas Gu3nka | JesTeIbHOCTU YEJIOBEKa.
COJZICP’KaHHUsI U OIIbITa Y TEPMOJUHAMHUKAY, [TonroroBka cooO1IEeHUI O MeCTe
NEeATENbHOCTH, «QnektpoauHamukay, «Konebanus (bu3nyecKoil KapTUHBI MUpaA B PSAAY
MPUOOPETEHHOT O Y BOJHBD), «OCHOBBI CITEIHAIBHON COBPEMEHHBIX IIPEICTABICHUI
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P U3y4eHUHN Kypca
¢busuku 10-11
KJIACCOB

TEOPUH OTHOCHUTEIBHOCTHY, «KBaHTOBas
¢u3uka», « IIEMEHTHl aCTPOHOMUU

U aCTpPODUBUKIY.

Ponb ¢usuku u actpoHOMHH

B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMATILHOM M 3THYECKOU chepax
NEATEITbHOCTU YEIOBEKA, POJIb U MECTO
(GU3MKU U aCTPOHOMHH B COBPEMEHHOMN
HAay4HOW KapTUHE MUPA, 3HAYEHUE
OMMCATENBHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTEIBHON U MPOrHOCTUYECKOM
byHKIMi GU3nYecKoil TEOpUH, POJIh
¢uznyeckoil TeOpuH B POPMUPOBAHUHU
Mpe/ICTaBIICeHUN 0 PU3NUECKON KapTUHE
MUpa, MECTO (PU3MUECKON KapTHUHBI
MUpa B 0011eM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI
0 MpUpoOIE

0 IPUPOJIE.

BrimonHenre ydeOHBIX 3a1aHUH,
JIEMOHCTPUPYIOIINX OCBOCHHUE
OCHOBHBIX ITOHSATHH, (PU3UIECKHUX
BEJIMYMH U 3aKOHOB Kypca (pu3uku
10-11 xnaccoB

Hroro o pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170
YACOB I1O ITPOI'PAMME
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INEPEYEHDb (KOJUP®UKATOP) TPOBEPSIEMbBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
IMPOI'PAMMBI CPEJHEI'O OBILEI'O OBPA30OBAHUS

U DJIEMEHTOB COAEPXAHUS 1O ®PU3UKE

JI1s mpoBeIeHUsT €MHOTO TOCYAapCTBEHHOI0 dKk3aMeHa o ¢gusuke (ganee — EI'D
no (U3MKE) HCHOIB3YyeTCsl TepedeHb (KoAupuKaTop) MpPOBEPSIEMBbIX TpeOOBaHUN
K pe3ysibTaraM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOM MPOTPaMMbI CPEIHETO OOIIETO
00pa30BaHus U DIEMEHTOB COICPIKAHMS.

IIposepsiembie Ha EI'D no ¢pusuke Tpe6oBaHuA K pe3yJIbTaTaAM OCBOCHMSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero oopa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOoBaHUs

[IpoBepsiembie TpeOOBaHMS K MPEAMETHBIM Pe3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON NPOrpaMMBbl
cpenHero o01iero oopa3oBaHuUs

1

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ PacCIlO3HABATh (1)H3H‘-IGCKI/IG SABJICHUA
(Hpoueccm) 1 OOBSICHATH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

Brnanenue  ocHoBomonararonmuMu  (QU3MYECKUMU  TOHSITHSIMHU
U BEJIMYMHAMH, XapaKTEPU3YIOMNUMU (PU3UIECKHE TTPOLIECCHI

ChopMHUPOBAaHHOCTh YMEHUN MPUMEHSATH 3aKOHBI KJIACCHYECKOU
MEXaHWUKH,  MOJIGKYJIApHOM  (PU3UKK U TEPMOJAMHAMUKH,
AJICKTPOAMHAMUKHU, KBaHTOBOM (17370097 TSt aHanmsa
U OOBSCHEHUS SIBJICHUW MHUKPOMHpA, MaKpoMupa U Meramupa,
paznuuath  yclIoBUs  (TpaHUIBI, 00JIacTH) TPUMEHUMOCTH
dbu3nUeCKMX  3aKOHOB,  IOHWMATh  BCEOOIMMIA  XapakTep
GbyHIaMEHTATLHBIX 3aKOHOB W OTPAHWYEHHOCTH HCIIOIH30BAHMUS
YaCTHBIX 3aKOHOB;, aHAIM3UPOBATh (PU3WYECKHE TPOIIECCHI,
WCTIOJIb3YSl OCHOBHBIE MOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupOBaHHOCTh, YMEHHS pa3inyaTh YCIOBUS MPUMEHUMOCTH
MozeNne PU3NIEeCKUX Tel U MPOIEeCCOB (SIBICHUMN)

CopMHUpPOBAaHHOCTh YMEHHUS PEIIaTh PACUCTHHIC 3a7a4d C SBHO
3QJIaHHOM W HESABHO  3QJaHHOM  (UM3MYECKOM  MOJEIBIO:
Ha OCHOBaHMM aHajJM3a YCJIOBHS BBIOMpATh (YU3UUYSCKHE MOJICIH,
OTBEYAIOIIe TPeOOBAHUAM 3aJ1aud, IPUMEHATH (DOPMYIIbI, 3aKOHHI,
3aKOHOMEPHOCTH u MOCTYJIAThI (hHU3UIECKUX TEOPUI
MPU HKCHOJIb30BAHUM MAaTEMAaTUYECKUX METOJIOB PELICHUS 3ajad,
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[IpoBOAUTL PpPAaCUCTbl Ha OCHOBAHWHW HUMCIOIIUXCA  JaHHBIX,
AHAJIIM3HUPOBATL PC3YIIbTATBI H KOPPCKTUPOBATH MCTOAbI PCIICHUA
C YUCTOM IIOJYYCHHBIX PC3YJIbTATOB

Pemats kadecTBEHHbIE 3adauM, TPeOyrOUIME MPUMEHEHUs] 3HaAHUMN
U3 Pa3HBIX pa3leioB IIKOJIBHOTO Kypca (U3UKH, a TaKKe
WHTETPALIMU 3HAHUN U3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATH JIOTHYECKYIO LETIOUKY PACCYKIACHUN C OIIOPOM
Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PUBHYECKUE SIBICHUS

BrnageHnne  OCHOBHBIMM  METOJaMH  HAYYHOTO  TO3HAHUA,
UCIIOJIb3YEeMBbIMU B (U3UKE: IMPOBOJUTH NPSMbIE M KOCBEHHBIE
u3MepeHus: GU3NYECKUX BEJIMYWH, BHIOMpas ONTUMAJbHBIN cr1oco0
U3MEPEHUS U HCTIOJb3Ys N3BECTHBIE METOIbI OLIEHKH MOTPELTHOCTEN
U3MEpPEHH, MPOBOIUTH MCCIIEOBAHNE 3aBUCUMOCTEN (DU3NUECKUX
BEJIMYMH C HCIIOIb30BAaHUEM NPSMBIX HM3MEpPEHHH, OOBICHSTH
MOJTyYEHHBIE Pe3yNbTaThl, UCTIOIB3Ys (PU3NUECKHE TEOPHH, 3aKOHBI
U TIOHATHUS, W JeNaTh BBIBOJBI, COOJIOAATh MpaBmiia 0E30MacHOrO
TpyAa TpU TPOBEACHUU WCCIEAOBAaHMH B paMKax Yy4eOHOTro
OKCHEpUMEHTa U  y4eOHO-HCCIIEAOBATEIbCKOM  JESITeIbHOCTH
C UCHONBb30BaHMEM HHU(PPOBBIX HU3MEPHUTEIBHBIX  YCTPOHCTB
U 1a00paTOpPHOIro 000PYI0BAHHUS

ChopMHUpPOBaHHOCT, YMEHHMU  aHAJIM3UPOBATh U  OIICHUBATH
MOCJIC/ICTBUSL  OBITOBOM M TMPOU3BOJICTBEHHOW JICSITEIHHOCTHU
YeJIOBEKa, CBSI3aHHOW ¢ (DU3WYECKUMHU IpoIleccaMu, C TO3ULUHN
AKOJIOTUYECKON OE€30MaCHOCTH; MPEACTaBICHUNA O palMOHAILHOM
MPUPOJOIOJIb30BAaHUH, a TaKKe Pa3yMHOM MCIOJIb30BaHUU
JOCTMKCHUW HAyKHM W TEXHOJOTMW JUIsl JaJbHEUIETrO pPa3BUTHS
YeJIOBEUECKOro 00IIecTBa

OBnajsieHre pa3IUYHBIMU clioco0aMu paboThl ¢ UHGbOpMaIHEH
bu3nuecKoro couepXkaHusi C MCHOJIb30BAHUEM COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJOTUM; pa3BUTHE YMEHHM KPUTHUYECKOTO
aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOIy4aeMoi HHpOpMaIuu

10

CpopmMupoBaHHOCTh YMEHHUM NPUMEHSATH OCHOBOIOJATAIOIINE
ACTPOHOMUYECKHE TIOHSTHS, TEOPUHM U 3aKOHBI JJI1 aHajau3a
U O0bsicHeHUusT  (U3MUECKHX  TPOIECCOB,  MPOUCXOISIIUX
Ha 3BE3/1aX, B 3BE3[IHBIX CHCTEMaxX, B MEXIaJaKTUYECKOU Cpeje;
JBUKEHUSI HEOECHBIX TeJ, IBOJIIOLINHU 3Be3/1 U Beenennoi
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IlepeyeHb 3J1eMeHTOB colepxkanus, nposepsieMbiX HAa EI'D mo pusuke

Kog
paznena/
TEMBbI

Kon
JJIEMEHTA

[IpoBepsiemMblii 3JIEMEHT COAEPKAHUS

1

MEXAHUKA

1.1

KMHEMATUKA

1.1.1

MexaHu4uecKkoe JABHKCHUC. OTHOCUTEIIPHOCTh MEXaHHYECKOT'O JABHXCHHUA.

Cucrema orcuera

1.1.2

TPacKTOpHS

(]
L

MarepuanbHas TOUKA.
Ee paguyc-BekTop:

|
=
~

F(1)=(x(r), 9 (), 2(1)),

—

TpaeKTopus, >
TEPEMEIICHUE: 2
pemelt O

AF =F(t,)-F(t))=F,—F = X
=(Ax,Ay,Az) ’

IyTh.
CroxeHue rnepeMenieHui:

Ar, = Ar, + A¥,

CKopoCTh MaTEpHUATBHON TOUKHU:

_ A.x _ ' ' '
U, = A7 = X;, ananornyno Uy, = Y,, U, =Z,,
At—0

Crnoxenne ckopocreit: Uy =U, T U

Brmucnenne MNEPEMECIICHUA U ITYTU MaTCpHaJILHOﬁ TOYKHU ITpH HpﬂMOJ’IHHCfIHOM

JBYOKEHUH BJIOJIb OCH X 110 TpauKy 3aBUCUMOCTH Uy (t)

1.1.4

. Av

VcKkopenne MaTepuanbHoi Touku: ¢ =

At :Ul:(ax,ay,az>’
At—0
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Av , ! :
_ X _ — _
a, = AL = (Ux )t, amanornano @, = (Uy )t, a, = (UZ )t :
At—0
1.1.5 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHHE:
x(t) = x,+0,.t
v, (t) =v,, = const
1.1.6 PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKEHUE:
2
at
x(1) =X, + 0,1 +
2
v, (t)=v,, +a,t
a, = const
2 2 _
UZx _le - 2ax (x2 _xl)
v, +0,
[Ipu nBM>KEHUU B OJHOM HAaINpaBJIEHUU ITyTh S = —2 1
1.1.7 CBoOonHOE majienne. Y CKopeHrue CBOOOTHOTO
najeHus. J[BrwkeHue tenma, OPOIISHHOTO IO
yriom @& k ropusonry:
x(1) =X, + 0yt = X, + v, cos a1 v A 5
2 2 o v
8,! . t ) g
y(1) =y, +ont+}7 =y, +0, sma-t—%
Vo o
L, (t) =,, =, cosa
v, (t)=0,, +8,t =v,sina—gt 0 x X
8.=0
g, =—8 =const
1.1.8 KpuBonuneitHoe nBuxeHue. [[BUkeHne MaTepruaibHOU TOUKU 110 OKPYKHOCTH.

VYrioBas u NMHENHAasE CKOPOCTh TOUKU: U = OR . [Ipu paBHOMEPHOM JIBUKEHUU

27

TOYKH 10 OKpykHOCTH OO = ? =2nv,
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2

2
LleHTpOCTPEMUTENBHOE  yCKOpEHHE  TOYKM: ;0 =— =0 R . Tlonnoe

YCKOpEHUE MAaTePHAILHOU TOUKH

1.1.9 Tepnoe Teno. [loctynatenbHoe U BpalaTeabHOE ABUKEHUE TBEPAOTO TEJIa
1.2 JNHAMUKA
1.2.1 Nuepumnansuele cucreMbl orcyera. Ilepswiii 3axkoH Herotona. IIpmHnun
OTHOCHUTEIbHOCTH [ anuies
1.2.2 m
Macca tena. [lnotHOCTB BemectBa: P = v
1.2.3 F —F+F
Cuna. ITpuHimn cynepnosuiuu it £ ppuoneiiors — L1 745 -
1.24 Bropoii 3akon HeroTona: 111 matepuansaoi Touku B 1CO
F=ma; Ap=FAt npu F = const
1.2.5 Tpernii 3axkoH HproToHa 171 MaTepUalbHBIX 4“"_‘._.—""__
touex: Fj, =-F, ‘F;Q FZI
1.2.6 3aKOH BCEMUPHOI'O TATOTEHUS: CHIIBI MPUTSHKEHUSI MEXKIY TOUCUHBIMU MaccaMu
mm
paBHBI F=G 5 .
R
Cuna tsoxectu. LleHTp TshkecTH Tena. 3aBUCHMOCTh CHJIBI TSHKECTH OT BBICOTHI h
HaJ MOBEPXHOCTHIO MIJIAHETHI paanycoM Ro:
GMm
TS N2
(R, +h)
1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fx = -kx
1.2.8 Cuna tpenuns. Cyxoe TpeHue.
Cuuia TpeHHsI CKOJIbKSHUS: F P nN-
Cuna TpeHHs TOKOs: FTp SHN
Koaddumment rpenuns
1.29 F,
Hasnenne: P =~
S
1.3 CTATHUKA
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1.3.1 MOMEHT CHJIbl OTHOCUTENILHO OCH BpalllCHUS:
|M| =Fl , rtme | — mmeuo cuibl F
OTHOCHUTEIBHO OCH, IPOXOASIICH Yepe3 TOUKY
O neprneHuKyasspHO PUCYHKY F
1.3.2 Lentp wmacc Tema. ILleHTp Macc CHCTEMBI  MaTEpUANBHBIX  TOYEK:
. mL+myr, +... .
P, = mm, . B oaHOpOAHOM IIONIE TSKECTU (g = ConSt) LEHTP
Macc TeJjla COBIAJIAET C €ro IEHTPOM TSKECTU
1.3.3 M +M,+..=0
VYcnosus paBHoBecus tBepaoro tena B UCO: | = -
P P F+F+..=0
1.34 3akoH [lackans
1.3.5 . . p=p.+0o2h
JlaBiieHue B KUIKOCTH, Mokosmeiics B UCO: P = Py T P8
1.3.6 I D
3akoH Apxumena: F Apx = —I';mem ,
ecnu Teno 1 KUAKOCTh NOKOATCS B MCO, TO Fapx = pgVeuecn
VYcnoBue miiaBaHus Tel
14 3AKOHbI COXPAHEHUM A B MEXAHUKE
14.1 NMmnynsc MaTepruaabHOM TOUYKH: p= mo
142 " . pD=D + D, +
MITyJIbC CUCTeMBI Tel: P = Py T Py T ...
1.4.3 3aKOH M3MEHEHUS U COXpaHEHUS UMITYJIbCa:
BUCO AP =A(P,+ P, +..) = F oA+ Fy o AT+
B8 NCO Aﬁ = A(ﬁl + f)Z +) = 0 , CCJIN EBHemH +FZBHemH to.= O
PeakTruBHOE 1BUXKEHHE
1.44 Pabora cuibl Ha MajIOM HepeMeleHIH: F_;
A:‘F‘-|A7|-cosa:Fx-Ax (
AFr X
1.4.5 MOUIHOCTh CHJIBIL:

ecrm 3a Bpemst Al paGoTa cHibl H3MEHsETCS
Ha AA , To MomHOCTH CHITBI
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AA —
P=— =F-v-cosa F
At At—0 o
)
2 2
1.4.6 ) mo D
Kunetndeckas SHeprus MaTepuaibHoi Toukn: £ =——=-"—.
2 2m
3aKOH M3MEHEHUS KUHETUYECKOHM SHEPruu CHUCTEMbl MaTepUAIbHBIX TOUEK: B
nco AE_ =A +A, +..
1.4.7 [ToTennuanbHas SHEPrus:
JJI ITIOTCHIUAJIBHBIX CHUJI A12 =E lmoteHy E 2M0TeHI = _AEHOTeHu .
[MoTennmanbpHast 3HEPrusi MaTepUaIbHON TOYKH B OJHOPOIHOM IIOJIE TSDKECTHU:
Enorenn = mgh
[ToTennmanbHas 3HEprust ynpyro a1ehopMHUpPOBAHHOTO TETA:
2
kx
oOTeHL 2
1.4.8 3aKOH U3MEHEHHUS U COXPAaHEHMSI MEXaHUYECKON SHEPIruH:
Envex = Exun + EHOTeHu,
B I/ICO AEMCX = ABCCX HCIIOTCHII. CHUJI »
B 1CO A]‘:‘Mex = 0 , €CJIIN ABcex HENOTEHIl. CHJI — 0
1.5 MEXAHUWYECKHWE KOJIEBAHW S 1 BOJIHBI
1.5.1 ["apMoHHMYecKHne KoJaeOaHUs MaTepHaIbHOW TOYKWA. AMIUIMTYHa U (dasza

kojie0aHuii. KuneMaTnueckoe onucaHue:

x(1) = Asin(o0t+9,) |

v, (1)=x,,

a, (l) = (Ux )t = —(DZX(Z) =a,+ ’x=0 ,TJIe X — CMEIICHUE U3 TIOJIOKCHUS
PaBHOBECHSI.

JlvHamMuyeckoe onvcaHue:

2
may = -kx, rie K = m®~ . 1o 3Hauwr, uro Fy = -kx.

DHepreTHyecKoe oMrcaHue (3aKOH COXPaHEHHUS MEXaHHUUECKON SHEPTHUH):
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mo® kx> mo’ kA®
+ = —1 = = const
2 2 2 2

CBs13b aMIIUTY/Ibl KOJIEOAHUI CMELIECHHUS] MaTePUATIbHOW TOYKU C aMILIUTYJaMU
KOJIEOAHU €€ CKOPOCTH U yCKOPEHHUS:

_ 2
Umax _(’OA, amax =0°A

1.5.2 ot 1
[Tepuon u yactoTa KoneOaHUMN: T=—=—.
Q] v
[lepuon MamnbIXx CBOOOJHBIX  KoOJeOaHWUI  MAaTEMaTHUYECKOTO0  MAasTHHKA:
[
T=2n|—.
8
. m
[epron cBoGOIHEIX KonebaHuil NPYKHHHOTO MasTHHKa: | = 2T, [—
1.5.3 Boinyxnennslie kosebanus. Pesonanc. PesonancHas kpusas
1.54 [Tonepeunsle u poaoabHBIE BOMHBL. CKOPOCTh pacpOCTPAaHEHUS U JJIMHA BOJIHBIL:
1y
A=vl =—
v
WNuTepdepennus u audpakivs BOJIH
1.5.5 3Byk. CKOpoCTb 3ByKa
2 MOJIEKYJIAPHAA ®U3UKA. TEPMOJANHAMUKA
2.1 MOJIEKVYJIAAPHASA ®U3UKA
2.1.1 Monenu cTpoeHus ra30B, KUAKOCTEN U TBepAbIX Tell. [IycTh TepMoguHaMuyeckas
cucreMa (Teno) coctout U3 N 0lMHAKOBBIX MOJIEKYJ. Toraa KoJMuecTBO BEecTBa
N m
vV=—=—
Ny, U
rae Na — umcio ABoragpo, m — macca cucteMsbl (Tema), M — momspras macca
BEIIIECTBA
2.1.2 TernnoBoe ABMKEHHE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3auMopeiicTBre yacTHIl BEIIECTBA
2.14 Huddysus. BpoyHoBCKoe IBIKEHUE
2.1.5 Monens naeansHoro raza B MKT
2.1.6 CBs13p MEXAy 1aBJICHUEM U CPEIHEW KMHETUYECKOW AHEpPruell MOCTyNaTelbHOro

TEMJIOBOIO JIBMXKEHUSI MOJIEKYJI UJ1€alibHOTO ra3a (ocHoBHOE ypaBHeHue MKT):
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2
| > 2 [my 2 —
p=—-mnv =—n-: =—Nn-& ., ,Tle my— Macca OJHOI MOJIEKYJIbI,

3 3 2 3
N

N = — — KOHIEHTpaIHsI MOJIEKYI

Vv

2.1.7

AbcomrotHas Temmneparypa: T =t°+ 273 K

2.1.8

CBsi3b TeMIIepaTypbl raza co CpeIHEN KNHETUYECKOM SHEepruen mocTynaTeIbHOro
TEMJIOBOrO JIBM)KEHHUSI €70 MOJIEKYI:

- 2
8H0CT = mOU = g kT
2 2

2.1.9

VYpauenue p = nkT

2.1.10

Mopens naeaabHOro rasa B TCPMOANHAMMUKCE:

Ypasaenue Menneneesa — Knanenpona

Bripaykenue st BHyTpeHHEN SHEPTUU

VYpaBuenue Menaeneea — Knaneiipona (nmpuMeHuMbIe (OPMBI 3aIIHCH )

RT
pV = RT =vRT = NkT p=2"2

i n

Bolpaxkenue i BHYTPEHHEHW DSHEpPruM OJHOAaTOMHOIO HJEAJIBHOTO Trasa
(mpruMeHUMBIe GOPMBI 3aIHUCH):

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

2 p

2.1.11

3axoH JlanpTOHA AJ1 AABJIEHUS CMECH Pa3pEKEHHBIX I'a30B:
p=pi+p2+..

2.1.12

H3onpoueccsl B pa3pe)KEHHOM Ta3e C IOCTOSHHBIM YHCIOM MoJIeKyl N
(C MOCTOSHHBIM KOJMYECTBOM BemiecTsa Vv ):

n3zorepma (T = const): pV = const,

P
uzoxopa (V = const): ? = const |

uzobapa (p = const): ? = const

['padmueckoe mpeacraBienne u3onpoieccoB Ha pV-, pT- u VT-quarpammax.
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OO0BbeMHEHHBII Ia30BbIi 3aKO0H:

PV = const
T

JJIA ITIOCTOSHHOI'O KOJIMYECTBA BCIICCTBA v

2.1.13 | HacblmeHHble 1 HeHaChIIEHHbIE TTapbl. KauecTBEeHHAs 3aBUCUMOCTh IJIOTHOCTH
U JIaBJIEHUS HACBIIIEHHOr0 Tapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00beMa
HaCBIIIEHHOr' 0 Mapa

2.1.14 | BnaxxHOoCTb BO31yXa.

__Pun(T) P (T)
OtHOcuTeNnbHas BIaxHocTs: P = T = T
p]—[acmm. napa ( ) pHacmm. napa ( )

2.1.15 |HM3MeHeHue arperaTHbIX COCTOSHUW BEIIECTBA: HCIAPEHUE U KOHICHCALUS,
KUIIEHHUE KUIKOCTH

2.1.16 |V3MeHeHue arperaTHbIX COCTOSIHUM BELIECTBA: IJIABICHUE U KPUCTAILIU3ALIUs

2.1.17 |IIpeobpa3oBanue 3HEpruu B (ha30BBIX MEpexoaax

2.2 TEPMOAMHAMUKA

2.2.1 TemnnoBoe paBHOBECHE U TEMIIEpATYypa

2.2.2 BnyTpennss sHeprus

223 Tennonepenaya kak croco0 M3MEHEHUs BHYTPEHHEW SHEpruu 0e3 COBEpILEHUS
paboTsl. KoHBeKIus, TEMIONpPOBOIHOCTD, U3TyUCHHE

224 KonnuecTBo TemnoThI.

VY nenbHas TEMIOEMKOCTb BEIIECTBA C: Q =cmAT

2.2.5 VYaenbHas Temiora napoodpazoanus L: Q = Lm.
V1esbHas TeIIoTa [IaBICHHs A : Q=km,

VY nenpHas TEmoTa Cropanus Tommsa q: Q = qm

22.6 DnemeHTapHas paboTa B TEPMOJUHAMHKE: A= pAV . Beruncnenne paGoThl
no rpaduky nporecca Ha pV-guarpamme

2.2.7 [IepBblil 3aKOH TEPMOIUHAMMKH:

Q12 = AU12 +A12 = (Uz _U1)+A12.

Anunabara:
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Q12 :0:>A12 =U,-U, :_AUIZ

228

Bropoii 3akoH Tepmonunamuku. Heobpatumble nporecchbl

229

[Tpunuune! nerictBus tennaobix MamuH. KIT/L:

n= Aaa wan _ QHarp _|QXOH —1— |onn

QHarp QHarp QHarp

2.2.10

Makcumansnoe 3Hauenue KII/. [{uxn Kapuo:

Ty — T
_ __ “marp xom __ X0
“laxn_nKapHo_ T _l_T

Harp Harp

2.2.11

VYpaBuenue teroporo 6amanca: Q1+ Q2+ Q3 +...=0

SJIEKTPOJJUHAMUKA

3.1

OJIEKTPUYECKOE IT1OJIE

3.1.1

DneKkTpu3alus Tela U ee NposiBIeHUs. DIeKTpuueckuil 3apsa. JIBa Buaa 3apsja.
DneMeHTapHbI 3JIEKTPUUYECKUM 3aps]. 3aKOH COXPAaHEHHUS 3IIEKTPUUECKOIrO
3apsna

3.1.2

Bzaumoneiictue 3apsaaoB. Toueunsie 3apsaapl. 3akoH Kysona:
B OIHOPOJIHOM BEIeCTBE C AUINIEKTPUUECKON TPOHUI[AEMOCTBI0 ©

q,|" |9 1 q,|" |4
poglallel 1 ol

er’  4meg, 1

3.1.3

OnexTpuueckoe none. Ero nefictBue Ha 31€KTpUYIECKUe 3apsiibl

3.14

—

— F
HaHpiDKeHHOCTB QJICKTPHUYICCKOIO ITOJIA: E=
qnpoGHHﬁ

49

ITone Toueunoro 3apsia: Er =k 2,
r

—

oxHopoxnoe none: E = const .

Kaprunsbl JIMHAN HAaNIpsSH)KEHHOCTH 3TUX HOJIEH

3.15

IToTeHnManbHOCTh OJICKTPOCTATHYCCKOI' O ITOJIA.

Pasnocts MOTCHIIMAJIOB U HAIPS)KCHUC!

A, ZQ((Pl _(Pz):_qA(P:qU.
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ITorennuansHas OHCPIrusd 3apsaa B 3JICKTPOCTATUYCCKOM II0JIC:

W=qo

A=-AW

w

[oTenmuan anekTpocTatuyeckoro mons: P =

CBs3bp HANpPSDKEHHOCTH TOJS M Pa3HOCTH TMOTEHIMAJIOB YISl OJAHOPOJHOIO
anekTpocratnueckoro noms: U = Ed

3.1.6 [IpuHUMI CynepnO3uLUH JIEKTPUIECKUX MOJICH:
E:E] +E2 +..., (P:(Pl +(P2 +...
3.1.7 [IpoBOIHUKM B DJIEKTPOCTATHYECKOM  IOJe.  YCJIOBHE  paBHOBECHUS
r
3apA70B: BHYTPH TIIPOBOJHHMKA [ — (), BHYTPH W Ha IIOBEPXHOCTH
nposogauka P = const
3.1.8 JIMPNEKTPUKU B 3JEKTPOCTATHYECKOM TToJie. J(MdjekTpudeckass MpoHUIIaeMOCTh
BemecTa &
3.1.9 q
Konnencarop. D1eKTpoeMKOCTh KOHJIEHCATOpA: C= E .
gg,S
DIEKTPOEMKOCTh TIJIOCKOTO KOHJICHCATOpa: C= y =¢eC,
3.1.10 |IlapannenbHOe COEAMHEHUE KOHAEHCATOPOB:
q=qi+ Q@+ ....Ui=U= .., Chapan =C1 + C2 + ...
[TocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB:
1 1 N 1 N
U=Ui+WL+.,.qi=q=.., BPSE ER REEE
Cnocn Cl C2
3.1.11 qU CU* q2
DHeprus 3apsKeHHoro Konaencaropa: W, = = =
2 2 2C
3.2 3AKOHBI I[IOCTOAHHOI'O TOKA
2.1
3 I Aq )
Cuna toka: 1 = A_ . [locrosiuubii TOK: I = const
l At—0

J1st mocTostHHOTr O TOKa q = It
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32.2

VYCoBHsl CYIIECTBOBAHUS AIEKTPHUECKOTO TOKA.
Hanpsixenune U u DIC E

323

U

3akoH Oma 11 yyacTKa 1eIu: I =

32.4

3H€KTpI/I‘IeCKOe COIIPOTUBJICHHUEC. 3aBUCHMOCTD COIIPOTHUBJICHUSA OAHOPOAHOI'O
MpoOBOJHHUKA OT €ro IJIMHBI U CCUCHUA. y)IeJ'II)HOG COIIPOTHUBJICHUE

[

pemecra. R =P S

325

CTOPOHHUX CHUJT

q

Hcrounuku Toka. 9JIC ucTouHMKA TOKA: E =

BHyTpeHHee conpoTuBIEeHNE HCTOYHUKA TOKA

3.2.6

3akoH Oma 1 HOJHOW (3aMKHYTOW) 3JIEKTpUYECKON E.r
3

E 1

emu: E = IR + Ir, otkyma 1 = T R
B YA R+r

3.2.7

[TapamiensHOE COeTUHEHUE TPOBOIHUKOB:

1 1 1
I=li+L+..U=Us=.... 3  — 5 T T

mapaul

ITocnemoBatenbHOE COCTUHEHHE MMPpOBOAHHKOB:

U=Ui+U+.,.i=h=.., Riocn=Ri + Rz + ...

328

Pab6ora snextpuueckoro Toka: A = [Ut.

3akon JIxoyns — Jlenna: Q = I°Rt.

U2
Ha pesucrope R: Q= A=1"Rt = Ut = ?t

329

AA

At At—0

=IU

MoOUIHOCTh 3IEKTPUYECKOTO TOKA: P

2
TemnoBast MOIITHOCTb, BBIZIETsIEMAst HA PE3UCTOPE: P=I"'R=—=1U".

_ CT. CHJI —
MOoIHOCTS HCTOYHHKA TOKA: K E — El
At At—0
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3.2.10 |CBoOounble HOCUTEIH BJIEKTPUUECKUX 3aps0B B MPOBOAHUKAX.
MexaHu3Mbl TPOBOAMMOCTH TBEPABIX METAJUIOB, pPAacCTBOPOB U PAaCIIaBOB
3JIEKTPONUTOB, ra3oB. [lonynpoBoanuku. [lonynpoBogHUKOBBIN 110

33 MAI'HUTHOE ITOJIE

3.3.1 Mexannueckoe B3aWMOJICHCTBME MAarHuToB. MarHutHoe 1one. BekTop
MarHUTHOM WHIYKITUH. [MpuHnum CyTEepIIO3HUITNHT MarHUTHBIX
noneit: B=B,+B, +...

JIuHUM WMHIYKIUMKA MarHuTHoOro mnoiisi. KapTuHa NMHUN WHIYKUMA MarHUTHOTO
TOJIS1 TTIOJIOCOBOTO M TIOJIKOBOOOPA3HOTO TTOCTOSTHHBIX MAarHUTOB

332 OnbiT Opcrena. MarHutHoe mosie MPOBOAHMKA C TokoM. KapruHa nuHHI
WHAYKUAA MarHUTHOTO TOJS JJIMHHOI'O MPSIMOrO IMPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJIHMKA, KATYIIKH C TOKOM

333 Cuna Amnepa, ee HanpaBjIeHUE U BEJIMUUHA:

F, = IBl sino. ze O _ Yyroil MEXIy HampaBjIeHHeM IPOBOJAHUKA
v BeKTopoM B

334 F. =|gluBsina o
Cwuuta JlopeHua, ee HanpapieHue U Beanauna: L'op = |4 ,rne % —yron
MEXY BEKTOpPaMH U uB. JIBrKeHHEe 3apsHKEHHOM 4YacTHIBI B OJHOPOIHOM
MarHUTHOM I10JI€

34 OJIEKTPOMATHUTHASA UHAYKLNUA
34.1 [ToTok BeKTOpa MarHUTHON UHIYKIIUH: I;!- 1 B
o
®=BS=BScosa @g
342 SIBnenue snekTpoMarHuTHON MHAYKIUU. D J]C uHAYKIMT
3423 3aKOH AJIeKTpoMarHuTHOW uHAykuu dapanes:
AD :
E,=-— =-0
At At—0
344 3

OJIC uHIyKIMH B IPSAMOM MPOBOJTHUKE

JUTMHOM |, IBMKYIIEMCS CO CKOPOCThiO U /

(5 17 ) / v
B OJTHOPOJTHOM MarHUTHOM moJie B: / 7 /

|Ei| = Blvcosa rye O — yron mexay Bextopom B i HopMansio 7 K

TIJIOCKOCTH, B KOTOpOi#i nexar Bektopsl [ m U ;ecrm [ L Bu O L B,
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10 |E;| = Blv

345

[IpaBuno Jlenna

34.6

— ,uwmm ®=LI
1

NHAYKTUBHOCTD: L=

Al

—|  =-LI
At At—>0

Camonnnyxkius. 1C caMOUHIYKIMHU: E,=-L t

34.7

w

DHeprys MATHUTHOTO 1101 KATyIIKH ¢ Tokom: W, =

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHWA 11 BOJIHBI

3.5.1

Konebatensuprit KoHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE
KosieOaHUsI B UJI€aJIbHOM KOJIe0AaTeIbHOM KOHTYPE: - L

(1) = G sin (o7 + ;)
1(t)=gq, = 0q,,, cos(wt+¢,)=1,, cos(at+q¢,)

2n 1
®opmyna Tomcona: T =271/ LC | otkyma © = T = ﬁ )

CBsi3p  aMIUIMTYABl 3apsijia KOHAEGHcCATOopa C AaMIUIMTYIOHM CHJBl  TOKa
pu CBOOOJHBIX 3JIEKTPOMArHUTHBIX KOJICOAHUSX B HI€AJIbHOM KOJIeOaTeIbHOM

max

KOHTYPE: Grmax —
Yp max .

352

3akoH COXpaHCHUA SHCPIrur B UACAIIBHOM KoJicOaTeIIbHOM KOHTYpPC:

cu® LI CcU’_ LI’
+ = = =const .
2 2 2

353

BoiHyX1€eHHbIE 3JIeKTpOMarHuTHbIE KosieOanus. Pe3oHaHc

354

[Tepemennsniii Tok. [IpomsBoacTBo, mepenaya W MOTPEOJICHHE DJICKTPUYECKOU
SHEPruu

355

CBoiicTBa DSINEKTPOMArHUTHBIX BOJIH. B3auMmHas opueHTanus BEKTOPOB

B JIEKTPOMAarHUTHOM BonHe B Bakyyme: £ | B | ¢

3.5.6

Ixana QJICKTPOMAIrduTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMArouTHBIX BOJIH
B TCXHUKE U 61)ITy
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3.6

OIITHUKA

3.6.1

IIpsiMmonuHeiiHOEe pacnpoCTpaHEHUE CBETa B OJHOPOJHOW cpeae. TodeuHblid
rucTouHuK. JIyd cBera

3.6.2

3aKoHbI OTpaxkeHus ceera. O = p
alp

S

3.63

[TocTpoenue n300pa>keHuil B MIOCKOM 3epKaiie

3.6.4

3aKOHBI TPEIOMIIEHHUS CBETA.

[penomnenue cera: 1S O =11, sinf3
AGCOMOTHBIN MOKa3aTeNb IPETOMIICHHS:

OTHOCUTENBHBIN MOKa3aTenb NpenoMueHus: tom = — —

Xon Jydel B Ipu3Me.
CooTrHolleHMe YacTOT U COOTHOUIEHME JJIMH BOJH IpPU  IEpEXoie
MOHOXPOMAaTHYECKOr0 CBETA Yepe3 IPaHUILy pa3zela IBYX ONITUYECKUX CPeN:

V=V, mk =n,

3.6.5

[TonHOE BHYTpEHHEE OTpaKECHUE.
IIpenenbHBII  yron MOJHOTO BHYTPEHHErO N, <ty n,
OTpaKEHUS:

. I n
sino,, =—=—
n n,

OTH

3.6.6

CO6I/IpaIOI_HI/IC H pacCcCCHUBArOIIMUC JIMH3BI. Tounkas nuH3a. cDOKyCHOG PaCCTOSAHUC

1

F

U ONTUYECKAs CHJIa TOHKOM JIMH3HL: D=

3.6.7

-~ M
®opMyJia TOHKOH JIMH3bI: d

11 1 i

aTF N

VBenudeHue, 1aBacMoe JTMH30M: I

l"zﬁzm. A2
H d
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B cnyuae pacceuBatroniei JIMH3bI:

D<O:>F:i<0
D

9

_h_l/]

=—="—xl
H d

3.6.8

Xon Jiy4a, MPOILIEANIEro JUH3Y NOJ IPOU3BOJBHBIM YIJOM K €€ TJIaBHOMU
ontudyeckod ocu. IlocTpoeHne wH300pakeHUN TOYKH H OTpe3Ka MPsSMOU
B COOMpAIOIIMX M PACCEUBAIOIIUX JIMH3aX U UX CHCTEMax

3.6.9

doroanmnapaT Kak onTHYECKUi npuodop. I'1a3 kak onTUyeckas cuctemMa

3.6.10

WNnrepdepennus ceta. KorepeHTHble HCTOUHHUKH. YCIOBUSA HAOJIOIEHUS
MaKCUMyMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT IBYX CHUH(}a3HbIX
KOT€pPEHTHBIX UCTOYHUKOB!

A

MaKCUMYMBI — A= zma ,m=0,+/-1,+/-2,+/-3, ...,

A
MHUHHMYMBI — A= (2m+ 1)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakuus cBera. udpaknuonHas pemierka. Y ciaoBUe HaOJIIOJEHUS TJIaBHBIX
MaKCUMYMOB IIPH HOPMaJIbHOM MaJIeHUH MOHOXPOMAaTUYECKOro CBETa C JAJIMHOMN

BONHBI A Ha PEmIeTKy ¢ Teproaom d:

dsinQ, =m\k m=0,+/-1,+/-2,+/-3, ...

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITY CKYJISIPHO-BOJIHOBOU IV AJIU3M

4.1.1

I'unoreza M. Ilnanka o kBantax. ®opmyina ITnanka: E = hv

4.1.2

_he _

c
}LP.

®dotoHbl. DHEprus HoToHa: E=hv

E hv h

Wmnynse porona: P =— =

c c A

4.1.3

dorordpdext. Onbitel A.I'. CtoneroBa. 3akoHbI hoTodhPeKTa

4.14

VYpaBHenue DiiHITeHHA U1 PpoToddhPekTa:

E(IJOTOHa = ABLIXO,[[a + EKI/IH maxs,
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hc hc mo>
rae E(bomna =hv=— Aﬂblxoaa = hvxp = E =—0% —eU

9 9
x 7\‘1<p KMHMAax 2 3ar

4.1.5

Hasnenue cera. /laBieHue cBeTa Ha MOJHOCTBIO OTPAXKAIOUIYIO IOBEPXHOCTh U
Ha [OJHOCTBIO MOTJIOMIAOILYIO0 TOBEPXHOCTh

4.2

OU3MKA ATOMA

4.2.1

HnaHeTapHaﬂ MOJACJb aTOMa

422

[Toctynatel bopa. M3mydenue u mornomieHre (OTOHOB IPU INEpeXoe aroMma
C OZIHOT'O YPOBHS SHEPIUU HA IPYTOM:

hv :E

mn

=|E,~E,)|

mn

423

JIuHeiyaTeIe CIEKTpPHI.

CrnekTp ypOBHEM dHEPruu aTOMa BOJOPOAA:

-13,6 »B
E, =3 .n=123..

4.3

OU3UKA ATOMHOI'O AIPA

43.1

Hyxmonnas monens sigpa ['eitzenOepra — MiBanenko. 3apsin sapa. MaccoBoe 4ncio
siapa. M3oTomsl

4.3.2

PannoakTHBHOCTE.

A A-4 4
Anbda-pacnan: z X —>,, Y +,He,

bera-pacnan.

A A 0o =
Dnexrponnsii P-pacman: ; X —, Y + Je+V, .

A A 0 ~
TMosutponnsiit P-pacman . ; X =7, Y+ é+v,.

FaMMa-I/BJ'Iy‘l CHHUC

433

t
3aKOH paMoaKTUBHOTO pacnana: N ( t) =N,-27.

t
[lycTte m — Macca paguoakTUBHOIO BemlecTa. Toraa m( t) =m, - 2T

434

SnepHeie peakuuu. /lenieHre U CUHTE3 siAep
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