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@denepanbHass  pabodas mporpamMma 1o ydeOHOMy mpeamery «Duzmkay
(yrimyOnéHHbIl ypoBeHB) (TIpenMeTHast o0macTh «ECTeCTBEeHHO-HAydYHBIE MPEIMETHD)
BKJTFOYAET MOSICHUTEIBHYIO 3aIMMCKY, COMIep KaHNe 00yUeHNs, TUTAHUPYEMBIC PE3YJIbTAThI
OCBOCGHHUS TIPOTPaMMBI 110 (PU3UKE, TEMATHUECKOE TNIAHUPOBAHUE.

[TosicHuTeIbHAS 3aTTUCKA OTpaKaeT OOIIUeE 1EeTH U 3a7a9u PU3HKH, XapaKTEPUCTHKY
TICUXOJIOTHYECKUX TPEANOCHUIOK K €€ M3yUeHHUI0 00YJaroIIMMHUCS, MECTO B CTPYKType
y4eOHOTO IUIaHa, a TakXKe TMOIXOAbl K OTOOPY COHIepkKaHUs, K OIPEACICHUIO
TJIAHUPYEMBIX PE3YIbTaTOB.

Conmepxanre  OOy4YCHHsI pPaCKpBhIBAaeT COACPKATEIbHBIC JHUHHUH, KOTOPHIC
npeiaraloTcs A 00s3aTeIbHOTO M3YYCHHUS B KaXKIOM KJIacce Ha YPOBHE CPEIIHETO
o611ero oOpa3oBaHus.

[InanupyemMble pe3yiabTaTbl OCBOCHHSI MPOTrpamMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeJAMETHBIC pPE3yJbTaThl 3a BECh IMEPHOJ OOYYCHHS Ha YpPOBHE
CpemHero oOmero o0pa3oBaHUsA, a TaKXKE MPEIMETHBIC JTOCTHXKEHUS OO0yJaroIerocs
3a KaXIbli TOJ1 00y4eHHUS.

HOACHUMTEJIbBHAA 3AIIMCKA

[Iporpamma mno ¢u3nKe Ha ypOBHE CpeAHEro oO0IIero oopa3oBaHus pa3paboTaHa
HA OCHOBE TMIOJIO)KEHMM U TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
obOpazoBarenbHON mporpammel, mnpeacraBieHHbix B I'OC COO, a Takxke ¢ yuyéToM
benepanbHOl paboueli mporpaMmbl BocniuTanus U KoHIenimu npenoaaBaHust yueoOHOro
npeamera «®Puszuka» B 00pa3zoBaTeNibHBIX oOpranu3anusx Poccuiickoit ®denepariuu,
peann3yIonmx OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

[Iporpamma 1o ¢u3uke ompenenser 00s3aTelbHOE MPEAMETHOE COJiepKaHue,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh HW3YYEHUSI TEM U Pa3JesioB
y4eOHOTO TpeIMeTa C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3CH, JTOTHKA
y4eOHOTO Tpoliecca, BO3pACTHBIX 0COOEHHOCTEH oOydaromuxcs. [Iporpamma o gusuke
AT mpeIcTaBlIeHNE O LETAX, COAep)KaHuU, 00IIel cTpaTrernu 0Oy4YeHMS, BOCTIUTAHHS U
pa3BuTHsA 00ydJaIOIMIUXC cpeAcTBaMH yueOHoro mpenMera «Pusnkay Ha yriayOnéHHOM
YpPOBHE.

Nzydenne kypca Gu3MKH yriayOJIEHHOTO YPOBHS TMO3BOJIAET pealn30BaTh 3a/ladyd
npoecCHOHANLHON OPUEHTAIMH, HAMPABICHO HA CO3/IaHWE YCIOBHM JJIS MPOSBICHUS
CBOMX WHTCIUICKTYQIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaKIbIM OOYyYarOIIUMCH,
KOTOpbIE  HEOOXOMWMBI  JIJII  TPOJOJDKEHHUS  O0Opa3oBaHUS B OpraHU3AlMIX
npoecCHOHATHROTO  O00pa30BaHMUS 1O  PA3TUYHBIM  (U3UKO-TEXHHUYECKUM |
WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mporpamMme mo ¢u3mke OnpenensroTcsS IUTAHHPYEMbIC PE3yIbTaThl OCBOCHUS
Kypca (GU3MKA Ha YpPOBHE CpeAHero ooOmiero o0pa3oBaHUsA: JIMYHOCTHBIE,
MeTanpeMeTHbIE, TPeIMETHBIC (Ha yriayOonéHHoM ypoBHE). HayuHo-MeTon0I0rn4eckoi
OCHOBOM 7151 pa3paboTKy TpeOOBaHMA K TMYHOCTHBIM, METAITPEIMETHBIM U TIPEIMETHBIM
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pe3ynbTaTamMm o0y4arouIuxcsi, OCBOUBIIUX MPOrpaMMmy Mo (U3MKe Ha YPOBHE CPEIHETO
oO1iero oOpa3oBaHus Ha YIUIyOJIEHHOM YpPOBHE, SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBIN
MOJIXO/I.

[Iporpamma no ¢u3mKe BKIIIOYALT:

IJTAHUPYEMbIE Pe3yJIbTaThl OCBOSHUS Kypca (GU3HUKH Ha YIITyOJIEHHOM YPOBHE, B TOM
YuCIIie IPEAMETHBIE PE3YJIBTATHI IO T0/1aM 00yUYEHUS;

coziepkaHue yueoHoro npeaMera «Pu3rka» 1o rojgaM o0y4eHus;

TEMaTU4ECKOe TUIAHUPOBAHUE TI0 T0/IaM O0yUYEHUSI.

[Iporpamma no pu3uke UMEET TPUMEPHBIN XapaKTep U MOKET ObITh UCIIOIb30BaHA
YAUTEISIMHA (PU3UKH 7151 COCTABJICHHS CBOMX Pa0OUYMX MPOTPaAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYCCKYI0 WHHIIMATHBY YUHUTENEH H
MPEAOCTABISAECT BO3MOKHOCTU MJI pEAIM3alUU PA3IUYHBIX METOJMYECKUX IMOIXOJI0B
K TMpenojaBaHui0 (PU3NKK Ha YriayOoJEHHOM YpOBHE IMPHU YCIOBUU COXpaHEHUs
00s13aTeIHLHOM YaCTH COJIEPXKaHUs Kypca.

du3nka KaKk Hayka O Haubojee OOUUX 3aKOHAX MPUPOJbI, BHICTYIAs B Ka4eCTBE
y4eOHOro TMpeaMeTa B IIIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAaJl B CUCTEMY 3HAHHM
00 oxpyxawomeMm wMupe. [IkoapHBIE Kypc (QU3HKH — CUCTEMOOOpa3yrolui
JUTSl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, MOCKOJIBbKY (PU3HMUECKUE 3aKOHBI JIeKAT
B OCHOBE INIPOLIECCOB W SIBJICHUM, H3y4Yae€MbIX XUMHUEH, OHoJorueu, (pusndeckoit
reorpadueit u actpoHomueil. Mcnonb3oBaHue W aKTUBHOE MPUMEHEHHE (PU3NUYECKUX
3HAHUH ONpPEACIIUIIO XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHM B cdepe
DHEPreTUKHU, TPAHCIOPTA, OCBOCHUS KOCMOCA, TIOJYyYEHUS HOBBIX MaTepuaIoB
C 3aJJaHHBIMU CBOMcTBamMu. M3ydueHune pu3uKku BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE
€CTECTBEHHO-HAyYHOW  KapTUHBI  MHpa  oOydyaromerocsi, B  (OpMUpOBaHUE
YMEHUW TPUMEHSITh HAy4YHBIA METOJ TO3HAHWS TIPHU BBIMIOJIHEHMH HMHU Y4eOHBIX
HCCJIETOBAHUM.

B ocHOBY Kypca (pu3HKu Ha ypOBHE CpeaHEro o0IIero oopa3oBaHus MOJIOKEH Pl
ujel, KOTOpPbhIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoesa wuenocmmnocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT Marepuan M3 BCEX pas3iesioB (DU3WKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKHU.

Hoesn zenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepua Kypca GU3UKU 00beINHEH
BOKpyr (usuueckux Teopui. Begymmm B Kkypce sBisercs (HopMHUpOBaHUE
MPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTE€PUH, BEIIECTBE U TOJIE.

Hoesa zymanumapuzayuu. EE peanusanus npeanonaraeT MCIOJIb30BAHUE
TYMaHUTApHOIO MOTEeHIMa A (PU3NUECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3UKHU
C pa3BUTHEM OOIIECTBA, a TaKKe C MHPOBO33PEHUECKUMHU, HPABCTBCHHBIMH U
HKOJIOTUHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou mnanpasnennocmu. Kypc (usuku yriayOGnE€HHOro YpOBHS
MpenojiaraeT 3HaKOMCTBO C HIMPOKUM KPYrOM TEXHMUYECKUX U TEXHOJIOTHYECKHUX
MIPUJIOKEHUN W3YyUYEHHBIX TEOPUW M 3aKOHOB. [Ipn 3TOM paccMarpuBarOTCs Ha ypOBHE
00IIMX MpPeCTaBIECHUN U COBPEMEHHbIE TEXHUUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.
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Hoesn rxonozuzayuu peannusyercst OCPECTBOM BBEACHUS JIEMEHTOB COCPKAHMUS,
MOCBSAMIEHHBIX OJKOJOTHYCCKAM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI
C pa3BUTHEM TEXHHMKH U TEXHOJIOTHH, a Takke 0OCYyX IeHUsl MpoOjeM paruoHAIbHOTO
IPUPOIOTIOIB30BAHUS M SKOJOTHUYECKON OE€30MaCHOCTH.

OcBoeHne coaepx aHHusl MpPOrpaMMbl MO (U3UKE JODKHO OBITh MOCTPOEHO
Ha MPUHIUIAX CUCTEMHO-IEATEeIbHOCTHOrO moaxonaa. [ns dusuku peanuzanus >THX
MPUHITUTIOB 0a3upyeTcsi Ha HCIIOJIB30BAaHUU CAMOCTOSITEIHPHOTO JKCIIEPUMEHTA Kak
MOCTOSIHHO JieHcTBYoMIEero (hakTopa yueOHoro npouecca. s yromyOnéHHOro ypoBHs —
TO CHUCTEMa CaMOCTOSATEIBLHOTO YYEHHUYECKOTO HSKCIEPUMEHTA, BKIIOYAIOLIETO
(bpOoHTaNBbHBIE YUEHUYECKHUE OIBITHI MPU W3YYEHUH HOBOTO Marepuania, J1abopaTOpHbBIE
paboTbl W paboThl mpakTUkyMa. [Ipm 3TOM BO3MOXKHBI JBa croco0a peanu3aluu
bu3MgecKoro MmpakTukymMa. B mepBoM ciydae MpakTHKyM TPOBOIUTCS JTUOO B KOHIIC
10 u 11 xnaccos, 1100 MOCE MEPBOrO U BTOPOTO MOTYTOJIUNA B KaXKOM U3 ITUX KIIACCOB.
BTtopoii cioco6 — 310 uHTerpanus paboT NpakTUKyMa B CUCTEMY JaOOpaTOPHBIX padoT,
KOTOpPBIC MPOBOJSITCS B Mpolecce U3ydeHus paszzaena (temsl). [Ipu aTom nmoa pabortamu
MpaKTUKyMa T[IOHMMAeTCSd CaMOCTOSITEJIbHOE KCCIIEIOBAaHUE, KOTOpOE€ MPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BH1a 0€3 MOIIaroBOM HHCTPYKIIUH.

B mporpamme mo ¢usuke cucreMa ydeHWYECKOTO SKCIEPUMEHTa, J1abopaTOpHBIX
paboT U MpaKkTHKyma MPEICTaBlICHAa €MHBIM TepeduHeM. BriOop TemaTuku s 3THX
BUJIOB  yYCHWUYECKHX  MPAKTHUYECKHX  pabOT  OCYIIECTBIACTCS  YYaCTHUKAMHU
00pa3zoBaTeNbHOTO MpoIecca UCXOAs U3 0COOCHHOCTEW MOYPOYHOTO TUTAHUPOBAHUS U
ocHarenusi kabunera ¢uzuku. [Ipu 3ToM oOecnieunBaeTcsl OBJIaJIEHUE O0YUAIOIIIUMUCS
YMEHUSMH TIPOBOJUTH MPSMbIC U KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTCH
(bU3UMYECKUX BEJIMYMH U TTIOCTAHOBKY OMBITOB 110 TIPOBEPKE MPEIOKEHHBIX THIIOTE3.

bonbimoe BHUMaHWE yACISICTCS PENICHHIO PAcYETHBIX W KAYECTBEHHBIX 3a/ad.
[Tpu sTOM ISt pacu€THBIX 3a/1a4y MPUOPUTETOM SBIISIFOTCS 3a7a4d C SBHO 3aJaHHOU U
HESIBHO 33JJaHHOMN (PU3NYECKOI MOJIEIIBIO, TTO3BOJISIFOIINE TPUMEHSATh U3YUEHHBIC 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeiia Kypca, TaK W HHTCTPUPYS NMPUMEHEHUE
3HaHWH U3 Pa3HBIX pa3nenoB. st KaueCTBEHHBIX 3a]1a4 TPUOPUTETOM SIBIISTIOTCS 3a/IaHUS
Ha OOBSCHCHHE/TIPEICKa3aHue TMPOTCKAaHUs (PU3NYSCKUX SBJICHUH W TPOIIECCOB
B OKpYyXarolieu >Xu3Hu, TpeOyromue BbhiOOpa (U3MYECKOM MOJeNu [Jisi CUTYallUuu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu GI'OC COO k maTepHaibHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOTO mpoIecca Kype (GU3HMKK YIIIyOJIEHHOTO YPOBHS Ha ypOBHE
CpeaHero 001Iero o0pa3oBaHus JOHKEH U3ydaThCs B YCIOBHIX IPEIMETHOTO KaOMHETA.
B kabunere ¢usuku A0KHO OBITH HEOOXoauMoe JjabopaTopHOoe 00OpYyI0BaHUE
JUIS  BBIMIOJHEHHWSI YKa3aHHBIX B TpOrpaMMe MO0 (U3MKE YUYECHUYECKHX OIBITOB,
Ja00paTOPHBIX pabOT U pabOT MPAKTUKYMA, a TAKKE IEMOHCTPAIIMOHHOE 000PYI0BaHHUE.
JleMoHCTpaninoHHOE 000pynOBaHNEe POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHOW  JOCTATOYHOCTH H  OOECTEeUrMBaeT TOCTAHOBKY  IEPEUYUCICHHBIX
B MporpamMme no (u3MKE KIHOYEBBIX JEMOHCTpAIMil I MCCIEHOBAaHUS H3y4aeMbIX
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SIBJICHUM U MPOIIECCOB, IMIUPUUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHUN.

JlabopaTopHoe o00oOpynoBaHME JUJII  YYCHHUECKUX  IPAKTUYECKUX  padoT
dbopMupyeTcs B BUJE TEMAaTHUYECKHX KOMILUIEKTOB U OOECIIEUNBAETCS B pacuére OJAHOTO
KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaTH4ecKHe KOMIUIEKThI J1abopaTOPHOTO
000pyI0BaHUs TOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
U 1UGPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BHUJE
1 poBLIX Jab0paTOpuid.

OCHOBHBIMU LEISIMH HU3Yy4YeHHUS (GU3UKH B OO0IIEM OOpa30OBaHUM SIBISIFOTCS:

dbopMHUpOBaHKE MHTEpPEca M CTPEMJICHUS 00ydarouuxcsi K HaydYHOMY HM3y4YEHUIO
IPUPOIBL, Pa3BUTHE UX UHTEIUIEKTYATbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJE IMO3HAHHS U (OpMUpOBaHHUE
UCCJIEI0BATEIBLCKOIO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

(opMHpOBaHHME HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa HM3yYE€HHs OCHOB
CTPOEHHUS MAaTepUU U PYyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHue yMEHUN OOBACHATH SBJICHUS C MCIOJIb30BAHHEM (PU3MUECKUX
3HAHUW U HAYYHBIX I0KA3aTEIbCTB;

(opMupoBaHHE TPEICTaBICHUA O ponu (PU3MKKA Uil  pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUNH O BO3MOXHBIX cepax Oyayuieil nmpodeccruoHanbHON
JESTEIbHOCTH, CBSI3aHHBIX C (PU3MKOM, OATOTOBKA K JajbHEHIeMy 00y4eHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTmkeHne HSTUX Lejed o0ecneduBaeTcs peUIeHHEeM CIEAYIOMUX —3ajaad
B MPOIECCe U3YyUECHUS Kypca (DU3UKU HAa YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

NpUOOpPETEHUE CUCTEMBbl 3HAHUK 00 OOIKX (PHU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYJSIpPHYIO (U3HKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI ACTPOPU3UKHU;

(bopMHpOBaHWE YMEHHMH MNPUMEHATH TEOPETUUYECKHUE 3HAHUS ISl OOBSICHEHUS
bu3nuecKkux SBJIECHUW B TMPUPOAEC M JUIsl TPUHATHA MNPAKTHUYECKUX PpPELICHUN
B TIOBCEJIHEBHOM KU3HU;

OCBOCHHME CIOCOOOB PEIICHMs Pa3IMYHbIX 3aJlad C SABHO 3aJaHHON (hHU3HUECKOU
MOJIEJIbIO, 3a/a4, MOAPa3yMEBAIOUIUX CAMOCTOSATEIBLHOE CO3/1aHne (PU3NUYECKON MOJIeNH,
aJICKBaTHOM YCIIOBHUSM 3a/1a4, B TOM YHKCIIE 33]1a4 MHKEHEPHOTO XapaKTepa;

NOHUMaHue PU3NYECKUX OCHOB M MPUHIUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS W IPOBEICHUS
(Gu3nYECKUX SKCIIEPUMEHTOB, aHAJN3a M WHTEPIpETaluu UHPOPMAIUH, OMpPEIeIICHUs
JIOCTOBEPHOCTH MOJYYEHHOT'O PE3yJIbTaTa;

CO3/IaHME YCJIOBHM JUISI PAa3BUTHS YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOM JIEATEIILHOCTH;

pa3BuTHE HHTepeca K cdepam NpodhecCUOHATBHOM NeATeIbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.
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B cootBerctBuM ¢ TpeboBanusiMu ®I'OC COO yrinyOnEHHbBIN ypOBEHb W3YUYCHHS
yuebHoro npeameta «Pu3nKa» Ha ypOBHE CPEIHET0 00IIero 00pa3oBaHus BBIOMpaeTCs
00y4JaromuMucs, MIAHUPYIOIMIMMHA TPOAOIKEHHE O00pa3oBaHUs MO CHEIHUATbHOCTIM
(U3UKO-TEeXHUUYECKOTO TTPOQHIISL.

OO1iee 4nCIIO 4acoB, PEKOMEHIOBAHHBIX A M3ydeHUs (U3uKU (YriryOJeHHBIH
ypoBeHb) — 340 yacoB: B 10 kimacce — 170 yacoB (5 wacoB B Henenwo), B 11 kmacce —
170 gacoB (5 yacoB B HEAEIIO).

[Ipensiaraemelil B mporpamme 1o Gu3nke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX
paboT sABISAECTCA PEKOMEHAOBAHHBIM, YUYUTENb JIEJAeT BHIOOP IPOBEICHUS JJa00OPATOPHBIX
paloT U OMBITOB C YUETOM MHIUBUIYaTbHBIX 0COOCHHOCTEN 00yUatOIIUXCsl.

B mnporpamme mno ¢u3MKe KaXIOro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHH,
OTBOJIUMBIM Ha BapUATUBHYIO YacTh MPOrPAMMBI, COACpKaHUE KOTOPOU (POpMHUpYETCs
y4acTHUKaMU oO0pa3oBaTelbHOrO Impolecca. Jlobas pabodas mnporpamMma J0JDKHA
MOJIHOCTBIO BKJIKOYATh B c€0sI coAepKaHUe JaHHOW MTPOrpaMMBI 110 (PU3HUKE.
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COJEPXAHUE OBYYEHUA

10 KJIACC

Pasznen 1. Hayunblii MeTO/ O3HAHUSI IPUPOABI

duszuka — QpyHIaMeHTalbHas Hayka O mpupoje. HayuHslif MeToq mo3HaHUs U
METO/IbI KCCIIE0OBaHUS (PU3NUECKUX SIBIICHUM.

OKCHEpUMEHT U Teopusi B TMpolecce IMo3HaHus mpuponsl. HaOmonenue wu
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObsl  u3MepeHus (U3MYECKUX BEIMYMH  (QHAJIOTOBBIE U ITU(POBBIC
MU3MEPUTETBHBIC PUOOPHI, KOMITBIOTEPHBIC TATYNKOBBIC CHCTEMBI).

[TorpenrHocTu U3MepeHUt GU3NUECKUX BETUYNH (a0COIIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (QU3NUECKUX SBICHUNW U TMPOILECCOB (MaTepualibHas TOYKa,
a0COJIFOTHO TBEPJOE TENO, UAcalbHas KUIAKOCTb, UACATbHBIN ra3, TOYCUHBIA 3apsii).
['unote3a. @PU3NYECKH1 3aKOH, TPAHULIBI €r0 PUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponws u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAYyYHOUH KapTUHBI MUDA,
B MPAKTHUYECKOU IEATEIBHOCTH JIOJICH.

Vuenuueckuu sxcnepumenm, 1abopamopHule pabomsi, NPAKMUKYM

W3mepenue cuibl TOKa M HAMpPsHKEHUS B IEMH MOCTOSHHOTO TOKAa MPH MOMOIIH
aHAJIOTOBBIX M IIU(PPOBBIX U3MEPHUTEITHHBIX MPUOOPOB.

3HakoMcTBO ¢ LU@poBoil mnaboparopuerr mnmo Qusuke. Ilpumepsl wu3MepeHus
bu3nYECKUX BETWYHH MIPH MOMOIIM KOMIIBIOTEPHBIX JaTYNKOB.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe qBukeHre. OTHOCUTEBHOCTh MEXaHUYECKOT0 ABUKEeHUS. CucTeMa
OTCYETA.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BexkTop MarepuanbHON TOYKH, €r0 MPOEKIMU Ha OCU CUCTEMbI KOOPIUHAT.
Tpaexropus.

[Tepemenienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaibHOW TOYKH, WX MPOEKIMM Ha OCHU CHUCTEeMbl KoopauHat. CloxeHue
MEPEMELICHUM U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE. 3aBUCHUMOCTD
KOOpJAMHAT, CKOPOCTH, YCKOPEHHUS U MYTH MaTepUaIbHOM TOYKH OT BPEMEHM U HX
rpaduKH.

CBobOomHOoe maaeHue. YcCkopeHHe CBOOOMHOTrO majeHus. J[BuxeHue Tena,
OpOIIIEHHOTO IO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepHaTbHONU TOYKH OT BPEMEHHU U UX rpaduKH.

KpuBonuneitnoe nuxeHue. J[BUKEHUE MaTEPUATIBHOM TOYKH MO OKPYKHOCTH.
VYrioBas u nuHeHas ckopocTh. Ilepron u yactora obpanienus. LleHTpocTpeMuTenbHOE
(HOpMabHOE), KacaTeabHOE (TAHI€HIMAIBHOE) M IOJHOE YCKOPEHHE MAaTepUaIbHOU
TOYKH.
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TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKUE IIPOLECCHI: CIIUIOMETP, ABUKEHUE
CHapA/IOB, LICTIHbIC, IIeCTepEHYAThIE U PEMEHHBIE MepEeaaul, CKOPOCTHBIE TUQTHI.

Jlemoncmpayuu

Mogenps cHCTEMBI OTCYETA, WUIIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

CniocoOsI nccieToBaHUs IBHXKCHUM.

NnmrocTpanms npeaenbHOro nepexo/ia i U3MEpEHNe MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne nBwkeHHs Tena, OpOIIEHHOTO IO VyIJOM K TOPHU30HTY
Y TOPU30HTAIBHO.

Hanpasnienue ckopoctu 1pu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuEe TyTeH, TPAEKTOPHl, CKOPOCTEW ABUIKEHHSI OJHOTO U TOTO XK€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

N3yueHne HEPaAaBHOMEPHOIO [JIBUKEHHS C LEIbI0 ONPEACICHHS MTHOBEHHOM
CKOpOCTH.

N3mepenue yckopeHUss 0Opu  MPAMOJIMHEMHOM PABHOYCKOPEHHOM JIBUYKCHUH
10 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBHKECHUU.

N3mepenne yckopeHHs CBOOOMHOTO MajcHUs (PEKOMEHIOBAHO MCIIOJIb30BAHHE
1udpoBoit 1aboparopun).

N3ydenune ABWKEHHS Teina, OPOIIEHHOTO TOpu30HTaNbHO. IIpoBepka TrUIOTE3bI
0 MPAMOM MPOMOPIUOHATLHON 3aBUCUMOCTH MEXKIY HAJTbHOCTBIO MOJIETA YU HAYaJIbHOU
CKOPOCTBIO Tea.

N3yuenue nBukeHus Tea 10 OKPYKHOCTH C IIOCTOSHHOW MO MOAYJIKO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIeproaa oOparieHuss KOHMYECKOr0 MasiTHUKA OT €ro
MapaMeTpPOB.

Tema 2. Jlunamuxa

Ilepsbii  3akoH Hbrorona. HWuepnuanbHbele cucreMbl orcuéra. IlpuHiun
oTHocuTenpHOCTH [anmwiies. HeuwHepuumanbHbple cHCTEMBl OTCU€Ta (ONpENEIIEHHUE,
PUMEPBI).

Macca tena. Cuna. [IpuHIUI Cynieprio3uiuy CHll.

Bropoii 3akoH HproTOHA 1151 MaT€pUAIbHON TOUYKHU.

Tpernii 3akoH HproTOHA 1151 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHS. DKBHBAJIEHTHOCTh IPABUTALMOHHOW W WHEPTHOM
MAacChl.

Cuna TsKecTH. 3aBUCHMOCTh YCKOpPEHHUS CBOOOJHOTO TAaJACHHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI U OT reorpaduyeckoi mupoThl. JBuKeHnEe HEOECHBIX Tel
U UX CyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckass CKOpOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyYIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUsI CKOJIBKEHUSI U CUJIa TPEHUS TOKOSI.
Koaddunuent tpenus. Cuna coOnpoTUBICHUS MTPH IBHKEHUU TeJa B )KUIKOCTH WU rase,
e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKCHHS.

Hasnenue. ['uppocrarnueckoe nasienue. Cuia Apxumena.

TexHuyeckue ycTporucTBa U TEXHOJIOTHUECKHE MPOIIECChI: MOAITUITHUKH, IBHKEHUE
UCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenue ABMKEHUS Tel B MHEPIHUAIBHBIX M HEHMHEPIMAIBHBIX CHCTEMaXx
OTCUETA.

[IpuHIIUTT OTHOCUTEILHOCTH.

Kauenne AByX IIUIMHIPOB WIM IIAPOB PA3HOM MACChl C OJIMUHAKOBBIM YCKOPEHUEM
OTHOCHUTEILHO HEMHEPIIUAILHOM CUCTEMBI OTCUETA.

CpaBHEHHUE PaBHOJICHCTBYIONIECH MPUIIOKEHHBIX K TEIy CHJI C IMPOU3BEICHUEM
MAcCCHhI T€JIa Ha €r0 YCKOPEHUE B MHEPIIUAJIBHOM CUCTEME OTCUETA.

PaBeHCTBO CuJI, BOSHUKAIOIIUX B PE3yJIbTaTe B3aUMOICHCTBUS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM MOIBEME U TAJCHUU.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUSI TTOKOS, KAYCHUS U CKOJILKCHHUS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM

N3mepenne paBHOJAEHCTBYIOLIEH CHUJI MIPU ABMKEHUU OpyCKa MO HAKJIOHHOMN
IUIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH BPEMEHU JBUKEHUS OpyCcKa M0 HAKJIOHHOM
IUIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCMMOCTH  CWJI  YNIPYTOCTH, BO3HHUKAKOIIMX B IPYKHUHE
U PE3MHOBOM 00pasIle, OT ux gaedopMarium.

N3yuenune NBUKEHUS CUCTEMBI T€J, CBA3aHHBIX HUTBIO, IEPEKUHYTOMN Yepe3 JIErKun
OJIOK.

N3mepenune koadduimenta TpeHUs MO BEIMYMHE YTIOBOTO Kod(duiineHTa
3aBucumocTd Fop(N).

HccnenoBanne nBMKEHUS Opycka MO HAKJIOHHOW IJIOCKOCTH C TEpEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3yuyeHue NBM>KEHMS IPy3a Ha BAJTy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHO TBEpAOE Teno. [locTynaTenbHoe U BpalaTeaIbHOE JBUKEHHE TBEPAOTO
Tena. MOMEHT CUJIbl OTHOCUTENBHO OCH BpamieHus. [lmeuo cunbl. CroxeHue cud,
IIPUJIOKEHHBIX K TBEpAOMY Teiy. LleHTp TsxecTu Tena.

YcnoBus paBHOBECHUS TBEPAOTO TeENA.

10
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YcroitunBoe, HEyCTOMUHUBOE, O€3pa3IMUHOE PAaBHOBECHE.
TexHuueckue yCTpOMCTBA M TEXHOJIOTMUECKME  IPOLECCHI:  KPOHIITEWH,
CTPOMUTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKIUU.

Jlemoncmpayuu
VY ci10BUsI paBHOBECHS.
Busr paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM
HccenenoBanue yciaoBUil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILCHHUS.
KoncTpyrnpoBanne KpOHIITENHOB U PaCUYET CUII YIPYTOCTH.
N3ydenne ycTOMYMBOCTH TBEPIOTO TENA, UMEIOLIETO IIJI0IA/Ib ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MEXAHUK

NmMnynbc MaTepralbHOW TOYKH, CUCTEMBI MaTEepHalbHbIX To4eK. LleHTp macc
CHCTEMBI MATEPUAIBHBIX TOUEK. Teopema O IBHKEHUU LIEHTPa Macc.

NMmyiibe cuipl 1 ”3BMEHEHNE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBH)KEHHE.

MoMeHT umnyJibca MaTepuaibHOM TOUKU. [IpencraBieHne o COXpaHEHUM MOMEHTA
MMITYJIbCA B [IEHTPAIBbHBIX MOJIAX.

PaGota cunpl Ha MaloM M Ha KOHEYHOM mepeMelieHuu. [‘paduueckoe
IpeCTaBICHUE PAOOTHI CUIIBI.

MOIIHOCTH CHUJIBL.

Kunetnueckass »Hepruss MarepuaibHOW TOYKH. Teopema 00 U3MEHEHHUH
KUHETUYECKOW SHEPTUM MATEPUATIBHOU TOUKHU.

[loTeHnManbHBlE W HENMOTEHIMAJIbHbIE CWibl. [loTeHIManbHAs  HHEPrus.
[ToTenmnumanbHas »HEprus ymnpyro aeGpopMHUpOBaHHON TpyxkuHbl. [loTeHnManpHas
SHEprus Tejla B OJHOPOJHOM TPaBUTAUMOHHOM mone. lloTenumanbHas sHEprus tena B
IPaBUTALlMOHHOM I10JI€ OJTHOPOIHOTO 111apa (BHYTpH U BHE 11apa). Bropas kocmuueckast
CKOpOCTb. TpeThs KOCMUYECKAs! CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHLHUAIBHBIX CHJI C W3MEHEHHEM MEXaHMYECKOW SHEepruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymm s UACaNbHOW KUIAKOCTH KakK CIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IBHXKEHUE pAaKeT,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE ABMKEHUE.
N3mepenre MOIITHOCTU CUJTBI.
N3MeHeHue sHepruy Teja Mpu COBEPIISHUN PaOOTHI.

11
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BzanmHble nipeBpallieHrs] KWHHETUYECKOW Y TOTEHIUATIbHOW SHEPTU U IIPU JIEUCTBUU
Ha TEJIO CHJIBI TSXKECTU U CHIIBI YIIPYTOCTH.
CoxpaHeHue SHEPTUH MPU CBOOOTHOM MaJICHUU.

Yyenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

N3mepenne nMirynbca Tejia 1o TOPMO3HOMY ITyTH.

W3mepenue CUItbl TATH, CKOPOCTH MOJIENH SJIEKTPOMOOUIISE U MOLITHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHEeHUs: UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBHH.

N3MepeHne KWHETUYECKOM YHEPTUH TeJIa 10 TOPMO3HOMY MYTH.

CpaBHEeHHME HM3MEHEHHUsI TMOTECHIMAIBLHON SHEPTrUU MPYKUHBI C PabOTON CHIIBI
TPEHUSL.

Onpenenenrie paboThI CUIIbI TPEHUS MPU IBUKEHUU TeJIa [0 HAKJIOHHOM IIOCKOCTH.

Pa3nen 3. MoJiekyJisipHasi pu3nka ¥ TepMOIMHAMHUKA
Tema 1. OcHnogvl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MOJOXKEHUSI MOJIEKYJIsIpHO-KMHeTn4Yeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. Juddysus. bBpoyHOBckoe nBMKEHHE. XapaKTep JBIKCHHS W
B3aMMOJICHCTBUS YaCTHI] BelleCcTBA. MOIeNM CTPOEHHUSI Ta30B, KUIAKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX MoJjieneld. Macca v pa3Mepbl MOJICKYT
(aromoB). KommmuectBo BemectBa. [loctosnnass ABorapo.

TemnoBoe paBHOBecue. Temmepatypa u crnocoObl €€ wu3Mmepenus. Illkana
temneparyp Llenbcus.

Mogenp naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM: YACTHIIBI rasa
JIBH)KYTCSl XaOTUYECKH M HE B3aUMOIEHUCTBYIOT APYT C IPYTOM.

l'azoBbie  3akonbl. YpaBHeHue MenneneeBa—Knamnelipona.  AGconroTHas
temneparypa (mkana temneparyp KensBuna). 3akon [lanbrona. W3omporecchl
B MJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMUECTBOM BenlecTBa. [ paduueckoe npecrabieHue
U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHUEW MOCTYyNATEIbHOIO
TEIJIOBOTO JIBUJKEHHSI MOJIEKYJ UJI€aJbHOTO Ta3a (OCHOBHOE YPAaBHEHHE MOJEKYJISIPHO-
KMHETHYECKOW TEOPHUH UJICATTLHOTO Tasa).

CBsi3b  a0COJIIOTHOM TeMIepaTypbl TEPMOJAMHAMHUYECKOM CHUCTEMBI CO CpeaHel
KUHETUYECKOU SHEPTUEH MOCTYNATENBHOTO TEMJIOBOTO JABUKEHUA €€ YaCTHII.

TexHuyeckue yCTpoHCTBA M TEXHOJOTHYECKHE MPOLIECChI: TEPMOMETpP, OApOMETD,
MOJIyYEHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Moaenu ABMKEHUS YaCTHII BEIICCTBA.
Mopenb GpOyHOBCKOTO JBUKEHUS.
Buaeoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUXKCHHUS.
Hubdy3ust KUIKOCTEH.
Mogaens onbiTa llTepHa.

12
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[IpuTsixeHue MOJIEKyJI.
Mopenu KPUCTaJUIMYECKUX PEIETOK.
Habmoienue u riccieoBanne H30IMPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol, NPaAKMuKym

Uccnenosanue mpoiiecca yCTaHOBIECHHUSI TEMJIOBOTO PABHOBECHS MPU TEIIOOOMEHE
MEXKY TOPSYEH U XOJIOJHOM BOHOM.

N3ydenne wu30TEpMHUYECKOro  Ipolecca (PEeKOMEHJO0BAHO  KCIOJIb30BAaHUE
1udpoBoii 1abopaTopun).

N3ydyeHne n30XopHOTO mpoliecca.

N3yuenne n3o00apHOTO TIpoIiecca.

IIpoBepka ypaBHEHHUS COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunbl

TepMoanHaMHUuecKas (TH) CHUCTEMA. 3agaHue  BHEIIHHUX  YCIIOBUM
JUIs. TEPMOAMHAMUYECKOM cucTteMbl. BHenHue u BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHUYECKON CHUCTEMbl KaK CPEIHUE 3HAUYCHUS BEJIMYMH, ONMCHIBAIOIIUX €€
COCTOSTHME Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hauamo  TepMOAMHAMHKHU. Camonpou3BoibHasg  peiaKcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIIOBOMY PAaBHOBECHIO.

Mogenps uaeanpbHOTO ra3a B TEPMOJAMHAMUKE — CUCTEMa YpPaBHEHHUI: ypaBHEHHE
MenneneeBa—KianeipoHa # BBIPAKEHHE JUII BHYTPEHHEW DHEPrUU. Y CIOBHUS
MPUMEHUMOCTH 3TON MOJENMN: HU3Kasi KOHIIEHTPAUsl YaCTUL], BICOKHE TEMIEPaTyphl.
Bripaxkenue 111 BHyTpEHHEN S3HEPTUH OJJHOATOMHOTO UJI€aJIbHOTO rasa.

KBa3zucrarnueckue u HeCTaTUYECKHUE MPOLIECCHI.

OnemeHTapHasi paboTa B TepMOJAMHAMHKE. Bbruucienue paboTbl 1o rpaduky
rpouecca Ha pV-auarpamme.

Teronepenayda kak ciocod U3MEHEHUS! BHYTPEHHEN SHEPTHH TEPMOTUHAMUYECKON
cucTeMbl 0e3 coBepieHus: paboTsl. KOHBEKIMS, TEMIOMPOBOJHOCTD, U3JIyYEHHE.

KonunuectBo Temmotel. Tenno€MkocTh Tena. Y iebHas U MOJIsIpHas TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenbHas TemIOTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI IIpH Terionepenaye. [lonarue o6 aguabaTHOM IpoIiecce.

IlepBblii 3aKOH TepMOAMHAMUKHA. BHyTpeHHss sHeprus. KoanyecTBo TEIIOTH U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW YPHEPTUU TEPMOJIUHAMUYECKON CHCTEMBI.

BTopo#i 3akoH TepMOJWHAMHUKU JIs PaBHOBECHBIX IMPOILECCOB: Uepe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHUCTEMBbI MPOXOJIUT €IUHCTBEHHAs
annabara. AOCOJIIOTHASI TEMIIepaTypa.

BTopoii 3akOH TepMOAMHAMHKHU MJisi HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO
nepejaTh TEIUIOTY OT OoJjiee XOJIOJHOTO Tejia K 0oJjiee HarperoMy 0e3 KOMITEHCAIUH
(Knay3uyc). HeobpatuMocTs TPUPOAHBIX MPOIECCOB.

[Tpunuune! necteus Termmobix MamuH. KIIT/I.

Maxkcumanbaoe 3Hauenue KITJI. ukn Kapho.

13
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DKOJIOTUYECKUE ACHEKTHl MCIOJIB30BAHUS TEIUIOBBIX JABUrareneil. TermioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/Ibl.

TexHHuuecKue YCTpOMCTBA MW  TEXHOJOTMYECKHE IPOIECCHL:  XOJIOAWIbHUK,
KOHJAMIIMOHED, NU3ENIbHBIN U KapOIopaTOPHBIN IBUTaTENH, TApOBasi TypOuHa, OTyuyeHUE
CBEpXHU3KHX TEMIEPaTyp, YTHUIM3ALUSA «TEIUIOBBIX» OTXOIOB C HCIOJIb30BAHUEM
TEIUIOBOTO HAcoca, YTWIM3alUsl OMOOPTraHMYECKOTO TOIUIMBA [UJIsl BBIPAOOTKHU
«TETTOBOI U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3MeHeHune TeMnepatypsl Ipy ainabaTHIeCKOM PaCIIMPECHHH.
Bo3nymnoe orauso.
CpaBHeHUE yJIeTbHBIX TEIIIOEMKOCTEH BEILIECTB.
CnocoObl M3MEHEHUS BHYTPEHHEN YHEPTUH.
Uccnenosanue aguabaTHOrO mpolecca.
KomnbroTepHbie MOAEIH TETUIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

N3mepenune yaenbHoM TENI0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO IpolLecca.

N3yueHne  B3aMMOCBSI3M  DHEPrUM  MEXKMOJICKYJSIPHOTO  B3aUMOJCHCTBUS
Y TEMIIEPATYPhI KUTICHUS )KUIKOCTEH.

Tema 3. Aepezammnbie cocmoanun eeuyecmea. Pazoevle nepexoovt

[TapooOpa3oBanue U KoHJeHcarus. McnapeHue U kumeHue. Y AenbHas TerioTa
napooOpa3zoBaHusl.

HacplieHHble M1 HEHACBIIEHHBIE NTapbl. KauecTBEeHHas 3aBUCUMOCTbD INIOTHOCTU U
JaBJICHUS HACBHIIIEHHOTO Tlapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTb OT OO0BEMa
HACBIIIEHHOT' O NTapa. 3aBUCUMOCTb TEMITEPATyphbl KUIIEHUS OT 1aBJICHUS B )KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEbHAS BIAXKHOCTb.

TBépnoe teno. Kpucramnmumueckue u amopdHble Tena. AHU3OTPONUS CBOWCTB
kpuctamuioB. IlnaBnenwe wu Kpucraumzauus. YJelnbHas TEIUIOTa IUIABJICHHUS.
CyOnmumarusi.

Hedbopmanmu TBEpAOro Tena. Pactskenue u cxkatue. Casur. Moayns HOwnra.
[Ipenen ynpyrux nedbopmariuii.

TeroBoe pacmupeHue XUAKOCTEH MU TBEPABIX Tel, OOBbEMHOE M JIMHEHHOE
pacuipeHre. AHrapMOHHM3M TEIUIOBBIX KOJ€OaHWM 4YacTUIl BEUIECTBAa Kak MPUYMHA
TEIJIOBOTO paclIupeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHepruu B (pa3zoBbIX Nepexoaax.

YpaBHEHHUE TEIJIOBOTO OaaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod>PGUIMEHT MOBEPXHOCTHOTO  HATSKEHHS.
Kanunnspueie siBneHus. [laBneHue mMoj HCKPUBIEHHOM TOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.
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TexHuueckue yCTPOﬁCTBa N TCXHOJIOTHYCCKHUEC IPOLECCChI: X XUIKHUC KPpUCTAJIIIbI,
COBPCMCHHBIC MaTCpUaJibl.

Jlemoncmpayuu
TennoBoe pacmmpeHue.
CBoiicTBa HACKHIIIIEHHBIX MTAPOB.
Kunenue. Kunenue npu moHMWKEHHOM JIaBJICHUH.
N3mepenne cuiibl MOBEPXHOCTHOTO HATSXKEHUS.
OnbITHl ¢ MBUTBHBIMU TUIEHKAMU.
CmauunBaHue.
Kanumisipueie siBineHus.
Mopenu HEHbIOTOHOBCKOM AKUJKOCTH.
CnocoObl U3MEPEHUS BIAXKHOCTH.
Uccnenosanue HarpeBaHus v IJIaBJICHUS! KPUCTAIMYECKOTO BEILIECTRA.
Bunbl nedopmarnimii.
Habmronenue manbix nedopmanui.

Yyenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

N3yueHune 3akOHOMEPHOCTEN HCTIAPEHNUS )KUIKOCTEN.

N3mepenne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

W3yuyeHue CBOMCTB HACHIICHHBIX I1APOB.

N3mepenne aOCOMIOTHOM BIQKHOCTH BO3JyXa M OIIEHKA MacChl IapoB
B ITIOMEIICHHH.

N3mepenue korpuimenTa NOBEpXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH AeOpMalKi PE3UHOBOTO 00pa3iia OT MPHUII0KEHHOM
K HEMY CHJIBL.

Paznea 4. JaexkTpoguHaMuKka
Tema 1. dnekmpuueckoe none

OnekTpuzanuss Tedl W €€ MpoABICHUS. OJeKTpuueckuil 3apsa. JlBa Buia
SJIEKTPUYECKUX  3apsiAoB.  [IpOBOIHMKHM, JMANEKTPUKA W MHOJYNPOBOJHUKH.
DJIEMEHTapHBIN ANEKTPUUECCKUH 3apsijl. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsia.

BzaumopeiictBue 3apsaoB. Toueunble 3apsiabl. 3akoH Kynona.

DnekTpudeckoe noJie. Ero neiicTBrue Ha 3JIEKTPUUYECKHE 3apsiibl.

Hanpsix€anocTs snexrpudeckoro mois. [Ipoousrit 3apsia. JInanm HanpsKEHHOCTH
3IEKTPUYECKOTO 1oJiA. OTHOPOIHOE HIICKTPUUECKOE TTOJIE.

[ToTeHUUAIBHOCT ~ BJIEKTPOCTATUYECKOrO  moJisl.  Pa3HOCT  MOTEHUMANIOB
u HamnpsbkeHue. lloTeHnmanbHas SHeprus 3apsaa B DIJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHnuan »>aeKTpOCTaTHYECKOrO MoJsA. CBSA3b HANPSKEHHOCTH TMOJA U Pa3HOCTH
MOTEHIUAJIOB ISl 3JEKTPOCTAaTUYECKOro moJjigs (Kak OJHOPOJHOrOo, TakK U
HEOJHOPOJIHOTO).

[IpyHIMT CyNEpIIO3UIINH dJIEKTPUUECKUX MOJEH.
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[Tone Ttoueunoro 3apsnma. Ilonme paBHOMEpHO 3apspkeHHOM cdepnl. I[lome
PaBHOMEpPHO 3apsbKeHHOro 1o oO0béMy miapa. llome paBHOMEpPHO 3aps>KEHHON
OeckoHeuyHOM IIOCKOCTU. KapTuHbl JMHUN HaNpsOKEHHOCTH JITHUX TOJICH W
HKBUITOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOJHMKY B 3EKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JIM3IIEKTPUKN B 3JEKTPOCTATUYECKOM MoJie. [U3JIeKTprudecKass NpOHUIAEMOCTh
BEILECTBA.

Konpencarop. OneKTpOEMKOCTh KOHAEHCATOpa. JIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOpA.

[TapamienpHOE coenMHEHHE KOHJEHCATOpoB. llocnenoBarenbHOE COEIMHEHHE
KOHJIEHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpa.

JIBr>KeHHE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuueckue yCTPOWCTBA M TEXHOJOTHYECKME IPOLECCHL:  AJIEKTPOCKOII,
ANEKTPOMETP,  ANEKTPOCTaTHYECKas  3alluTa,  3a3€MJIEHUE  BJIEKTPOIpPUOOPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Llemoncmpayuu

Y CTpONCTBO ¥ IPUHLIAI JEHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE MOJIE ABYX 3aPSIKEHHBIX TUIACTHH.

Moguensb anekTpocraTudeckoro reanepatopa (Ban ne ['paada).

[IpOBOIHUKH B 3IIEKTPUUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAY IUIACTHH,
PACCTOSTHUS MEXK1y HUMHU U TUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus AIEKTPUYECKOTO MO 3apSHKEHHOT0 KOHIEHCATOopa.

3apszka 1 pa3psiika KOHJIEHCATOpa Yepe3 pe3UCTop.

Yyenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

OrneHka cuj B3auMOJICHCTBUS 3apSIKCHHBIX TEJT.

HaOmronenue mpeBpalieHusl SHEPTUM 3apsHKEHHOTO KOHJEHCATOpa B DHEPTUIO
W3JIyYEHUs CBETOANO/IA.

N3yuenue npoTekaHusi TOKa B IIEMH, COACPIKAILCH KOHIEHCATOP.

Pacnpenenenre pasHOCTH MOTEHIMAIOB (HAMPSDKEHMS) MPU TOCJIEI0BATEIIbHOM
COCMHEHUN KOHICHCATOPOB.

Uccnenosanue paspsjia KOHJIEHCATOPA Yepe3 PESUCTOP.

Tema 2. Ilocmoannblii 31eKmpuydeckuili moxK

Cwuna toka. [1oCTOSTHHBIN TOK.

VYcnoBust CyliecTBOBaHUS MOCTOSSHHOTO AJIEKTPUYECKOr0 TOKA. MICTOUHMKH TOKa.
Hanpspxenue U u D/1C &.
3akoH OMa Jy1sl ydacTKa LEMu.
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DJIEKTPUYECKOE CONPOTHUBJIIEHUE. 3aBUCUMOCTb COIPOTUBIICHHS OJIHOPOJHOTO
IMPOBOJAHUKA OT €ro JUIMHbI MW IUIOMIAAW IIONEPEYHOTO CEUYECHUS. Y IEJIbHOE
COIIPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenpHOE, NapaJLIENBHOE, CMEIIIAHHOE COEIMHEHNE POBOAHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux uenei. [Tpasuna Kupxrodga.

Pabota snextpudeckoro Toka. 3akoH [xoyns—Jlenua.

MOIIHOCTP  3JEKTPUYECKOTO  TOKa. TemoBas  MOIIHOCTb,  BBIAEISIEMAs
Ha PE3UCTOpE.

OJIC 1 BHyTpeHHEE CONPOTHUBJIICHHUE HMCTOYHHUKA TOKAa. 3akoH OMa aJisi TOJTHOM
(3aMKHYTOMI) 3JIeKTpUYECcKOM 11enu. MouHOCTh HCTOYHMKA Toka. KopoTkoe 3aMbIkaHue.

KonnencaTop B 1enu mocTOSSHHOTO TOKA.

TexHnyeckue yCcTpOUCTBa U TEXHOJOTHUUYECKUE MPOLECCHI: AMIIEPMETP, BOJIBTMETP,
peocTar, CYETYUK IIEKTPUIECKON IHEPTUH.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIIPSKEHMSL.

HccnegoBanue 3aBUCMMOCTH CHJIbI TOKA OT HANPsDKEHUS ISl PE3UCTOpPA, JaMIIbl
HAaKAJIMBAHUS U CBETOIHOA.

3aBUCUMOCTB CONPOTUBIIEHUS IWJIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IIJIOIIAIN
MONEPEYHOr0 CEYEHHS U MaTepuara.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT CONPOTHUBJIEHUS MPU MOCTOSHHOM
HaNpPSHKEHUU.

[Ipsamoe m3mepenue 3/]C. KopoTkoe 3amplkaHHE TaabBAHUYECKOTO AJIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Cnioco6bl coeuHeHust uCToUHUKOB Toka, D/[C GaTapei.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/1y TOJIFOCAMU UCTOYHUKA TOKA OT CHIIBI
TOKa B LICTIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM

HccnenoBanue cCMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue ynenbHOro COMpOTUBICHUS ITPOBOTHUKOB.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAMPSHKEHUS JJTs1 JIaMIThl HaKaTMBaHMUSI.

VYBenuuenue npeaesia u3MepeHust amnepMerpa (BoabTMETpa).

N3mepenne D/1C v BHYTPEHHETO COMPOTUBIICHUSI ICTOUHHKA TOKA.

Uccnenosanne 3aBucumoctd IJ[C TallbBaHUYECKOTO 3JJIEMEHTAa OT BpPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnegoBanue pa3HOCTH MOTEHIIMATIOB MEKTY TOJIFOCAMU HUCTOYHUKA TOKA OT CHUJIBI
TOKA B IEIH.

WccnegoBanue 3aBUCUMOCTH MOJ€3HON MOUTHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 pazuunwlx cpeoax

DIIEKTpUYECKAS TPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJIUMOCTh
TBEPJBIX METAJUIOB. 3aBUCHUMOCTh CONPOTUBIICHHS METAUIOB OT TEeMIEpPaTyphl.
CBepXITpOBOIUMOCTb.
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OnekTpuueckud  TOK B Bakyyme. CBoilcTBa  JJEKTPOHHBIX  IYYKOB.

[TomynpoBoauuku. CoOCTBEHHAs! M IPUMECHAs! TPOBOAUMOCTD MOJIYIIPOBOIHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBBIE TPUOOPEI.

ONEeKTpUYECKUA TOK B DJIEKTPOJIMTAX. OJIEKTPOJMTHYECKAs JUCCOLMALMS.
Onextposns. 3akoHbl Dapajes 11 dIEKTPOIU3a.

OnexkTpudyeckuid TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENBHBINA pa3psl.
Pa3nuynble TUITBI CAMOCTOSTENBHOTO pa3psiaa. MomHus. [Tna3ma.

TexHruecKue yCTpONCTBAa U MPAKTUYECKOE NPUMEHEHHUE: ra30pa3psaHbIE JIAMIIbI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJYMPOBOJHUKOBbIE MNPHUOOPHI: AHOJ, TPAH3UCTODP,
doTtoanon, CBETOAMO[, TrajdbBaHUKA, paQUHUpPOBAHHE MEIU, BbIIIABKA AJIOMHUHUSA,
AIIEKTPOHHAST MUKPOCKOIIHSL.

Jlemoncmpayuu
3aBUCHUMOCTB COITPOTUBJIEHNS METAJJIOB OT TEMIIEPATYPHI.
IIpoBOAUMOCTB 3IIEKTPOIIUTOB.
3akoHbI 3eKTposn3a Papajes.
HckpoBoit pa3psii 1 IpOBOJAUMOCTB BO3AYXa.
CpaBHeHrE IPOBOIUMOCTH METAJLIOB U MOIYIIPOBOJHUKOB.
OnHOCTOPOHHSISI IPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM
Hab6nronenue snexrposnusza.
W3mepenue 3apsiga 0JTHOBAJIEHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH CONTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsITHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU JUOIA.

Du3nyecKnil NPAKTUKYM

Cnoco0Obl u3MepeHus (PU3NYECKUX BEIUYUH C HCIOJIb30BAHUEM AHAJIOTOBBIX H
IUGPOBBIX HU3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCHUTENIbHBIE TOTPEIIHOCTH M3MEPEHUN (PU3NUYECKUX BEJIUYHUH.
OueHka rpaHull MOrPeENTHOCTEN.

[IpoBeneHNEe KOCBEHHBIX HM3MEPEHUH, MCCIEIOBAHUN 3aBUCUMOCTEH (PU3NUYECKUX
BEJIMYMH, TIPOBEpKA NPEIJIOKEHHbIX TUMOTE3 (BbIOOp H3 paboOT, OMUCAHHBIX
B TEMaTHUECKUX pa3lenax «YUEeHUYECKHH SKCIepUMEHT, JabopaTopHble padOThI,
MPaKTUKYM»).

MexknpeaMeTHbie CBA3H

N3yuenue xypca ¢usuku yrimyonéaHoro ypoBHs B 10 kimacce ocymecTBisieTcs
C YIETOM COJIEPIKATEIbHBIX MEKIIPEIMETHBIX CBA3EH C KypcaMH MaTEMaTUKH, OMOJIOTHH,
XUMUH, Teorpa(uu ¥ TEXHOJIOTHH.

Mesxicnpeomemmuvie nNOHAMUA, CBA3AHHBIE C UYUEHUEM MEMmO0008 HAYYHO20
no3nanua: SBICHUE, HAYYHBIN (akT, rumoTes3a, pusndeckas BeTWINHA, 3aKOH, TEOPHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIeNb, H3MEpPEHUE, MOTPEIIHOCTH
U3MEpPEHU, U3MepUTEIbHbIE MPUOOPHI, IUPPOBaAs TabopaTOpHUs.
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Mamemamuxa: Pemienue cuctembl ypaBHeHui. JluneiHas ¢yHkuus, napadodna,
runepooa, ux rpaduku 1 cBoicTBa. TpUroHoMeTprueckue PyHKIUN: CUHYC, KOCHHYC,
TAHI€HC, KOTAHINE€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO. BekTopsl M HX
IPOEKIMHU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Bbuonozua: mexaHudeckoe [BWKEHUE B JKMBOW mpupoze, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHHME OKpYKaIOLIEH Cpenpbl,
yTuiau3auus  OMOOPraHMYECKOro  TOIUIMBA  JUIsl  BBIPAOOTKH — «TEIUIOBOM» U
JIEKTPOIHEPTHUH, ITOBEPXHOCTHOE HATSIKEHHWE WM KalWULAPHBIE SBJICHUSA B IIPUPOJE,
IIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumusn: TUCKPETHOE CTPOCHME BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJIIPHAs Macca, NOJyY€HHE HAaHOMATEPHUATIOB, TEINIOBBIE CBOMCTBA TBEPBIX
TEJ, )KUJAKOCTEH W Ta30B, JKUJIKHE KPUCTAILIBI, JJIEKTPUUYECKHME CBOMCTBA METAJUIOB,
ANEKTPOJIUTHYECKAS TUCCOLMAIS, TAIbBAHUKA, JIEKTPOHHAS MUKPOCKOIUSI.

T'eozpaghus: BNaxXxHOCTb BO3/lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3zoBaHUE JIBHXKEHHUM C MCHOJb30BAHHUEM MEXAaHU3MOB, YUYET
CyXOr0 M JKHJIKOIO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMHU (KPOHIITEIH,
penieTyaTbie KOHCTPYKIIMH), UCTIOJIb30BAHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE
(rupockomn, BOJOMET M PYTUe), ABUTaTellb BHYTPEHHErO0 CrOpaHus, napoBasi TypOuHa,
OBITOBOM  XOJIONMJIBHUK, KOHIUIMOHEpP, TEXHOJOIMH IOJYYEHUS COBPEMEHHBIX
MaTepHaoB, B TOM YHCIIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, JEKTPOCTATUYECKAS
3aIllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra30pa3psaHbIe JIAMIIbI, OJIYIPOBOJHUKOBBIE
npuOOpPHI, raJIbBAaHUKA.

11 KJIACC

Pasznen 4. DnekTpoguHAMMKA
Tema 4. Maznummnoe none

B3auMogencTBre MOCTOSIHHBIX MAarHMTOB M MPOBOJHUKOB C TOKOM. MarnutHoe
noje. Bektop MarHUTHOMW WHAYKUUU. [IpuHOMO Cynepno3WivMyd MarHUTHBIX TOJIEH.
JIMHMKY MarHUTHOW MHIYKIIHH.

MaruutHoe T10Jie TMPOBOJHMKA C TOKOM (IIPSMOrO MPOBOJHUKA, KATYIIKU
U KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBii€eHHE WM MOAYJIb. J[BHKEHHE 3apsSyKEHHOW YaCTHIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruutHoe nosie B BemecTBe. @eppOMarHeTHKHY, Napa- U JUaMarHeTUKH.

TexHudeckre yCTpPOMCTBA MW  TEXHOJOTHMYECKUE TMPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MAarHuTOB, JJICKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATEID
Axo0u, yCKOPUTEIH dJIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu
KapTtuna nuHMM MHIYKIIMM MarHUTHOTO TMOJIS TMOJIOCOBOTO M MOJAKOBOOOPa3HOTO
MMOCTOSTHHBIX MarHUTOB.
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KapTuHa nuHMII MarHUTHOM MHAYKUMHU MOJISI IJIMHHOTO MPSAMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM.

BzauMopeiicTBre 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIOpeH11a Ha MOHBI AJIEKTPOJIUTA.

Habmronenue nBrkeHUs MydKa 2JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpyuHIMO IEUCTBUSA AJIEKTPOUIMEPUTEIHHOTO MprOOpa MarHUTORJICKTPUIECKON
CHCTEMBI.

Vuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
HccnenoBanre MaroiuTHOTO TOJISI ITOCTOSTHHBIX MAarHUTOB.
HccnenoBanue cBONCTB eppOMarHeTUKOB.
HccnenoBanue nelcTBUSA MOCTOSHHOIO MarHUTa HA PAMKY C TOKOM.
N3mepenue cuibl Amiiepa.
N3ydeHne 3aBUCUMOCTH CUIIBI AMIIEpA OT CUJIBI TOKA.
Onpenenenrne MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpA.

Tema 5. InekmpomacHumHas UHOYKYU

SIBneHHE 3JIEKTPOMArHUTHOM MHAYKUIHH. [IOTOK BEKTOpa MarHUTHOM WHIYKIIHH.
OJAC wuHaykuumu. 3akoH HJEKTpoMarHuTHOM wuHAykuuu @Papanes. Buxpepoe
anexkTpuueckoe noie. Toku dyko.

O/1C nHIyKUMH B IPOBOJHUKE, IBMXKYLIEMCS B OJTHOPOJJHOM MarHMTHOM IIOJIE.

[Ipasuo Jlenua.

NupykruBHOCTh. KaTymka MHAYKTUBHOCTH B LIENU MTOCTOSHHOTO TOKa. SIBieHue
camounaykiuu. 9J1C caMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIUOHHAS IEYb,
COJIEHOMJI, 3a1IUTA OT DJIEKTPU3ALNH TEJI IIPU JBUKEHUN B MATHUTHOM I10JI€ 3EMIIH.

Jlemoncmpayuu

Habmronenue sBineHus 2JIeKTPOMarHUTHON WHTYKIIHH.

Nccnenosanne 3aBucumoctd I1C HHAYKIUHU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
MOTOKA.

[IpaBuio Jlenna.

[Tagenue marauTa B aTFOMUHHEBOM (MEIHOM) TpyOe.

SIBrIeHME CAaMOMHIYKIIUU.

Uccnenosanue 3apucumoctu IJIC caMOMHIYKIIUU OT CKOPOCTH U3MEHEHUS CUJTbI
TOKa B IICTIH.

Yyenuueckuii sxcnepumenm, 1a6opamopHvle pabomul, NPaAKMuKym
UccnenoBanue siBieHUA 3JIEKTPOMArHUTHON MHIYKIUH.
Onpenenenne MHAYKIIMA BUXPEBOTO MAarHUTHOTO TOJIA.
HccnenoBanue sBiI€HUS CAMOUHAYKIIUH.

Co6opka MoeNIH AJIEKTPOMAarHUTHOTO TeHepaTopa.

20



denepanbHas padboyas nporpamma | Pusuka. 10-11 knaccsl (yriayOaEéHHBIA YPOBEHB)

Pa3nen 5. Kosied0anus 1 BOJIHBI
Tema 1. Mexanuueckue xonebanusn

KonebarensHas cuctema. CBOOO HEIE KOJIEOaHNS.

I'apmoHnyeckue koneOanusi. KuHeMaTtnyeckoe W JMHAMHYECKOE OIMCAHUE.
DHEPreTUuecKoe ONUCaHHe (3aKOH COXpPaHCHHS MEXaHMYeCKOW »Hepruu). BrIBoj
JTUHAMUYECKOT'0 OMHCAHWUS TapMOHMYECKUX KOJICOAHMN W3 WX DHEPreTUYeCcKoro u
KHHEMATHUYECKOI0 OMMCaHUs.

Ammmntyaa u  (daza xonebanuif. CBs3b aMIUIMTYABl KOJEOAHUM HMCXOIHOM
BEJIMYMHBI C aMIUTUTYJIaMU KOJICOaHHM €€ CKOPOCTH U YCKOPEHUS.

Ilepuonq wm wyactora kosebGanmii. Ilepron ManmsiX CBOOOAHBIX —KOJeOaHUM
MaTEeMaTH4YeCKOro MasTHHUKA. [lepros cBOOOHBIX KOIeOaHii MPY>KHHHOTO MasiTHUKA.

[Tonarue o 3aTyxammux KojieOaHusX. BreIHyXJIeHHBbIC KojeOaHus. Pe3onHaHc.
Pe3zonancnas xpuBasg. BimsHme 3aryxaHus Ha BHJI PE30HAHCHOM  KPHUBOM.
ABTOKOJIEOAHNS.

TexHndeckne yCTPOMCTBA M TEXHOJIOTUYECKHE IPOLECChl: METPOHOM, 4Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Llemoncmpayuu

3amnuch K0JIEOATEILHOIO ABUIKEHHUS.

HaGmronenne HE3aBUCHUMOCTH TepuoJa MajblXx KojeOaHud Tpy3a Ha HHUTU
OT aMILTUTY/IbI.

UccnenoBanne 3aTyxarmmuxX KojieOaHUM M 3aBUCUMOCTH TEPHOJIa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

HccnepgoBanue kosiebaHuil rpy3a Ha MAaCCUBHOM MPYKUHE C 1IEJIbI0 (POPMUPOBAHUS
npeACTaBIeHU 00 uaeaIbHON MOICNIH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU TIPH KOJICOAHUSX Tpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Habmronenue pesonanca.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul, NPAKMUKYM
N3mepenue neproia CBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3yuenune 3aKOHOB JBUKEHUA TeJa B X0JI€ KOoJieOaHU Ha yIpyroM MojBece.
N3ydeHne nBUKEHUS HUTSIHOTO MasiITHUKA.
[IpeoOpazoBanue YHEPTUH B IPY>KUHHOM MasiTHUKE.
HccnenoBanue yObIBaHMS aMILTUTY Bl 3aTYXAIOMUX KOJICOAHMIA.
UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Tema 2. InekmpomazHumHble KojleOaHUA

Koneb6arenbupiit KOoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOaHUS B U€ATbHOM
KojebarembHOM KoHType. @opmyra Tomcona. CBs3b aMITUTY B 3apsiaa KOHIEHCATOPA
C aMIUTUTY/ION CHIIBI TOKA B KOJIEOATEILHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUU B HJICATTLHOM K0JIeOaTEeTbHOM KOHTYpE.

3aryxaromiye 3JIeKTPOMarHUuTHBIE KoJieOaHus. BbIHYKI€HHbBIE IeKTPOMarHUTHBIC
KoJIeOaHusl.
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[TepeMeHHBI TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYIHOE U JACHCTBYIOIIEE
3HAYCHHUE CUJIbI TOKA U HAMPSDKEHUS TIPU pa3InyHON (hopMe 3aBUCUMOCTH IIEPEMEHHOTO
TOKa OT BPEMEHHU.

CuHycouJanbHbIi TEpPEeMEHHBIH TOK. Pe3ucTop, KOHJAEHCATOp M KaTyllka
WHIYKTUBHOCTA B II€MM CUHYCOUJAJIBHOTO MEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsxeHui.

WNneanbupiii  Tpanchopmatop. IlpousBoacTtBo, mepenadya © - MOTpeOJICHHE
AIEKTPUYECKON JHEPTUH.

DKOJIOTUYECKUE PHUCKM TIpU  MPOMU3BOJACTBE  3JeKTposHepruu. KympTypa
WCIIOJIb30BaHUS 3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHn4eckne yCTPOMCTBA U TEXHOJOTHYECKUE MPOLIECCHL: JIEKTPUUECKUAN 3BOHOK,
TEHEPATOP NMEPEMEHHOTO TOKA, JIUHUHU JICKTPOIEpeIay.

Jlemoncmpayuu

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YacTOTbI CBOOOIHBIX KOJIEOAHWN OT MHAYKTHBHOCTH U EMKOCTH
KOHTYpA.

OciorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXaroIUX JIEKTPOMArHUTHBIX KOJIEOaHH.

Mogenp 3JIEKTPOMarHUTHOIO FeHepaTopa.

BrinyXieHHBIE CHHYCOUAANIbHBIE KOJIEOAHUSI.

Pe3uncrop, kaTy1ika "HIYKTUBHOCTH ¥ KOHAEHCATOP B LEMH TEPEMEHHOTO TOKA.

Pesonanc mpum  mocinegoBaTeNlbHOM — COCIMHEHHHM  PE3MCTOpa,  KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

YceTpolicTBO M MpUHLIMI ASHCTBUSA TpaHc(popmaTopa.

Mopenps TMHUY IEKTPONEPEAAYH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM

N3yuenue tTpancopmaropa.

HccnenmoBanue mepeMEHHOTO TOKa dYepe3 TOCIEAO0BATEIbHO  COCTUHEHHBIC
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmoienune 21eKTpoMaraHuTHOTO pe30HaHca.

Uccnenoanne paboThl KICTOYHUKOB CBETA B IEMU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u IneKmpomazHumHble 60JIHbL

MexaHndeckue BOJIHBI, YCIOBUS UX pacripocTpaneHus. [lonepednsie u mpo10iabHbIE
BOJIHBI. [lepron, ckopocTh pacipocTpaHeHuUsl U JJIMHA BOJIHBL. CBOMCTBA MEXAHUYECKUX
BOJIH: OTpaKEHUE, IPEJIOMIICHHE, HHTEpPEpeHIIUs U TU(PaKIIHSL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicotra ToHa. TemOp 3ByKa.

[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOILIEH CPEBI.

ONEeKTPOMAarHUTHbIE BOJHBL. YCIOBUS M3IYyYEHUS DSJIEKTPOMArHUTHBIX BOJIH.
B3anMHas OpUEHTALNS BEKTOPOB E2 5 1» B 2JIEKTPOMATHUTHOI BOJIHE.

CBOICTBA ANEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, MOJIApU3ALNS,
uHTepdepeHus u qudpakiusi.
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[IIkama 5>JIEKTPOMAarHUTHBIX BOJH. IIpuMeHEeHuEe SIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI paguOCBS3U U TeNEBUICHUS. Pagnonokanus.

DIEeKTPOMArHMUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHME: MY3bIKAJbHBIE
UHCTPYMEHTHI, pajap, paAuoONpUEMHUK, TEJIEeBH30p, aHTeHHa, TenedoH, CBU-meus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu

O0bpazoBanue U pacpoCTpaHEHUE MOMEPEUHBIX U TPOAOIBHBIX BOJIH.

KoneOmtomeecs T€10 Kak UICTOUYHUK 3BYKa.

3aBUCUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Hab6utoienue otpaskeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHuu v qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue cBs3M rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMIUTUTYI0M U 4aCTOTOM
KOJICOaHUH.

HccenenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHUE,
noJisipu3anus, IMppakuus, UHTEpPEpeHIIHs.

Oobnapy>xeHue nH(paKpacHOro U yabTpa(uoIeToBOro N3IydeHHH.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomul, NpaKmMuKym
N3ydenune napamMeTpoB 3ByKOBOW BOJIHBI.
N3ydenne pacnpocTpaHeHns 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxka

IIpsAMonHeliHOE pacnpoOCTpaHEHUE CBeTa B OAHOpPOAHOM cpene. Jlyd cBera.
To4deuHbIl NICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpaxeHusi cBera. llocTpoeHne wu300paxKeHUI
B T10cKoM 3epkane. Chepuyeckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHUS CBeTa. AOCOJIIOTHBIN IOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN MMOKa3aTelb nNpesoMiieHHs . [[0CTOSHCTBO 4aCcTOTHI CBETA
Y COOTHOULIEHNE JJIMH BOJIH IIPH IIEPEX01€ MOHOXPOMATHUYECKOTO CBETA YEPE3 IPAHHUILLY
paszeina IByX ONTUYECKHUX CPEX.

Xon nyueit B mpusMme. Jlucnepcus ceera. CinoxHbIi cocTaB Oenoro ceera. L[Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yrojl IIOJHOIO BHYTPEHHETO
OTpaXXECHMS.

Cobuparone u paccenBaromiye aTuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
ONTHUYECKass Cuja TOHKOM  JIMH3BL.  3aBUCUMOCTb  (POKYCHOTO  PacCTOSIHHS
TOHKOW c¢epuyeckoil JMH3bI OT €€ TIeOMETPUM W OTHOCHUTEIBHOIO IOKa3aTels
MIPEJIOMIIEHUSL.

®opmyJsia TOHKOM JIMH3BI. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.
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Xon Jyda, TPOLIEAIIErO0 JWH3Y MOJ MPOWU3BOJBHBIM YIJIOM K €€ TIJaBHOU
onTuueckoit ocu. [TocTpoeHre n300pa>keHnii TOUKM U OTPE3Ka NPSIMON B COOUpAIOIIUX U
paccenBaOIIMX JMH3aX U UX CUCTEMaX.

OnTtuyeckue mpubopel. Paspemaromas crmocoObHOCTh. [71a3 kKak omTmueckas
cucrema.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOUN ONTHUKHU.

BomnoBas ontuka. MuTepdepenmus cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIOICHUS] MAaKCUMYMOB MU MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTUHE OT ABYX
KOT€PEHTHBIX UCTOYHUKOB. [Iprmepsl KilaccuueckuX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cera. JudpakunonHas pemérka. YcaoBHE HaOMIOIEHUS TIABHBIX
MaKCUMYMOB TP NaJeHUM MOHOXPOMATUYECKOTO CBETA Ha TUGPAKIIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue ycTporuCTBa U TEXHOJOTHUUECKUE IIPOLECCHI: OYKH, JIYIIa, IIEPUCKOII,
doToamnmapaT, MHUKpPOCKOI, MPOCKIMOHHBIM amnmapar, TMPOCBETICHUE OMNTHKH,
BOJIOKOHHAsSI OTITHKA, TU(PAKIIMOHHAS pEHIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

WccnenoBanue npeoMIICHHS CBETA.

HaOnronenue noaHoro BHyTpeHHEro oTpakeHusi. Mojielib CBEeTOBO/IA.

HccnenoBanue xo/ia CBETOBBIX IMTYYKOB Y€pe3 MIOCKOMAPAIIIEIbHYIO IJIACTUHY U
pU3My.

UccnenoBanue cBOMCTB U300paKEHUI B JTMH3AX.

Mojiennn MUKpPOCKOIIA, TEJIECKOTA.

HaGnronenue untepdepeHinm crera.

Habmronenue 1iBETOB TOHKUX TUIEHOK.

Habnronenue nudpakiuum ceera.

N3yuenue auppakinoOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Ha6nronenue nucnepcuu cBera.

Hab6nronenue nossipuszaiuu cBera.

[TpuMeHeHre TOIIPOUIOB JIJIs H3YUYCHHSI MEXaHUUECKUX HAMPSKCHHH.

Vuenuueckuii sxcnepumenm, 1a6opamopHule pabomuvl, NPAKMUKYM

N3mepenne mokasaresns mpeloOMIICHHsI CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAacCTOSIHUS OT BEIECTBA (Ha MpUMEpPE
KUJKUX JIUH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JINH3.

[Tomyuenune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKajla v JTHH3BI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKHX CUCTEM.

HaGmonenue mudpaxnum, nHTEp(EpEHINH U MOJISIPU3aIliY CBETA.
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N3ydenue nonsipuzanuu cBeTa, OTpaXKEHHOTO OT TOBEPXHOCTH IUAJIEKTPHKA.

N3yuenune naTepdepeHITNH JIa3epPHOTO W3IIyICHHS Ha IBYX IIEIIAX.

Hab6nronenue nucnepeuu.

Hab6nronenue u uccienoBanue 1uppakimOHHOTO CIIEKTPa.

N3mepenune InrMHbI CBETOBOW BOJIHBI.

[lonydyeHue cnekTpa W3JIYYEHUS CBETOAMOJA TpU TOMOUIM JU(PaKIMOHHON
PELIETKH.

Pa3znen 6. OCHOBBI ClIENIHAIbHOM TEOPUU OTHOCUTEIBLHOCTH

['panuibl OPUMEHUMOCTH KJIacCMYECKOW MexaHuku. IlocTynarel crnenuaibHON
TEOPUHU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. I[IpeoOpazoBanust Jlopenma. YcioBue
NPUUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUEC BPEMEHU W
COKpAILICHUE JINHBI.

DHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CB43b MacChl C SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YACTUIIBI. DHEPT U MOKOSL.

TexHH4eckre YCTPOMCTBA M  TEXHOJOTHMYECKHE MPOLECCHI: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTENH 3aPSIKEHHBIX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomuwl, npaKmuxkym
OmnpeneneHrne UMITyJIbCa U SHEPTUU PEIATUBUCTCKUX 4YacTull (o ¢otorpadusm
TPEKOB 3aps’KEHHBIX YaCTUL B MAaTHUTHOM I10JIE).

Paznen 7. KBantoBan ¢pusuka
Tema 1. Kopnyckynapno-60anoeoil oyanuszm

PaBHOBecHOE TemIoBOE M3NTydeHUE (M3ydeHUue abCOMIOTHO YEPHOTO Teja). 3aKOH
cmenieHus Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPrUsl U UMITYJIbC (POTOHA.

®dotorddext. Onbitel A.I'. CroneroBa. 3akonbl (doTodddexra. YpaBHeHUE
Outamreitna s potodddexra. «KpacHas rpanuiay gortodrddekra.

JlaBnenue cBera (B 4YaCTHOCTH, AaBJIEHHE CBETa Ha aOCOIIOTHO MOTJIOLIAOLIYIO U
abCOTIOTHO OoTpaxkarolryro noBepxHocTs). OnbiTel [1.H. JIebenena.

BonHoBbIe cBoiicTBa yactul. Bosnbl ne bpoins. lnuHa BonHbl ne bpoinsa u
pa3Mepbl 00JIaCTH JIOKAJIM3alMK JABIKYIIEHcs 4YacTulbl. KopmycKynsspHO-BOIHOBOM
nyanusMm. Jludpakius 31eKTpoHOB Ha KpUCTAIIIAX.

Cneunduka wusmepenuit B MukpoMupe. COOTHOUIEHUS HeoNpeaeaEHHOCTEN
['eitzenOepra.

TexHnueckrue yCTpPOWCTBA H  TEXHOJOTMYECKHME IMPOLECCHI:  CHEKTPOMETD,
(boTO37EMEHT, POTOAATUMK, TYHHETBHBII MUKPOCKOII, COJTHEUHas OaTapesi, CBETOIMO.

Jlemoncmpayuu

®oT03(¢QdeKT Ha YCTAHOBKE C IMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHeMTHETo poToaddekra.

UccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS MTOJIYyITPOBOTHUKOB
OT OCBEIIEHHOCTH.
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CBeToanoI.
Conneudnas Oarapest.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi, NPAKMUKYM
HccnenoBanue Gpotope3ucropa.
N3mepenne mocrosaHOM [I1anka Ha ocHOBE uccienoBanus Gporodddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Y€PE3 CBETOINOT OT HATIPSIKCHHSI.

Tema 2. Duzuxka amoma

OneITbl MO HCCIENOBAaHUIO CTPOeHWs aroMa. llmanerapHas wmonens aroma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u moruyomeHue (HOTOHOB IpHU TEPEXOjAe aroma
C OJTHOTO YPOBHS SHEPTHH HA IPYTOM.

Bunpl criektpoB. CniekTp ypOBHEN SHEPTUH aTOMa BOJOPOA.

CroHTaHHOE U BBIHYXJAEHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHHYecKue yCTPONCTBA U TEXHOJOTHUYECKHE MPOLECCHI: CIEKTPAIbHBIA aHAIN3
(cekTpocKoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
Habnronenue nuHelyaThIX CIEKTPOB.
Y CTpONCTBO U IEUCTBUE CUETUNKA HOHUZUPYIOIINX YACTHLI.
Onpenenenre JUIMHBI BOJIHBI Ja3€pHOTO U3TyUYEHUS.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomol, NPAKMUKYM

HaOnronenue nuHeiyaToro Cekrpa.

HccnenoBanue criekTpa pa3peKEHHOTO aToOMapHOro BOJAOPOJa M HM3MEpPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duzuxka amomHozo A0pa u INEMEHMAPHBIX YACMUY,

Hyxknonnas monens sinpa ['eiizenoepra—Banenko. 3apsiy siapa. MaccoBoe 4rciio
anpa. 30tomsl.

PannoaktuBHOCTh. Ajb(a-pacnan. DIEKTPOHHBIM W MO3UTPOHHBIN OeTa-pacma.
["'amma-n3nydeHue.

3aKoH paJlMOaKTUBHOTO pacmnanaa. PagroakTuBHbIE N30TONKI B pupojae. CBolcTBa
MOHU3UPYIOIIETO0 M3JIy4yeHHs. BiusHME pagroakTHBHOCTA Ha YKUBBIE OPTaHU3MBI.
EctecTBennblil ¢hoH uznyyenus. Jozumerpus.

DHeprus CBsI3M HYKJIOHOB B siape. Snepubie cuibl. JledekT Maccol sipa.

SAnepubie peakiuu. Jlenenne u cuHTe3 snaep. AnmepHbie peakTophl. [IpoGiiembr
YIPaBJISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJOTUUECKUE ACIEKTHI Pa3BUTHUS SIACPHOU
SHEPIrETUKH.

Metonbl perucrpamnuu u WCCIIEIOBAHUS AIEMEHTAPHBIX YacTHLI.

OyHIaMEHTAJIbHBIE  B3aUMOJECHCTBUS. bapuOHBI, ME30HBI W  JIENTOHBL.
[IpencraBnenne o CtaHaapTHON Monaenu. KBapK-rimrooHHas MOJENb aIpOHOB.
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®uzuka 3a npeaenamu CtangaptHol Mojienu. TémMHas Matepust U TEMHAs SHEPTUSL.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: JO3UMETP, KaMmepa
BunibcoHa, simepHbI peakTop, TEpMOSIEPHBIA peakTop, aToOMHas OomOa, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paJuoakTUBHOTO ()OHA C UCIOJIB30BAaHUEM JI03UMETPA.
N3yuenue norsiomieHus 6eTa-4acTLl AIFOMUHUEM.

Pa3nen 8. DyieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

Otanel pa3BUTUSA acTpoHOMHUH. [IpuKiagHOE W MHUPOBO33PEHUECKOE 3HAYCHHE
acTpoHOMUU. [[pUMEHUMOCTD 3aKOHOB (PU3UKH JIJIs1 OOBSICHEHUS MTPUPOIHI KOCMHUUECKUX
00BEKTOB.

Mertoibl acTpOHOMUYECKUX Ucchae0BaHni. COBPEMEHHBIE ONTUYECKUE TEIIECKOIIBI,
PaaMOTENEeCKOIIbl, BHEaTMOC(EpHasi aCTPOHOMHMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3us, ipkue 3BE3/bI, IIAHETHI, UX BUAUMOE JIBUKCHUE.

ConHeuHas cucrema.

Counnne. Comaeunast akTUBHOCTh. MicTounnk sHeprun CotHIA U 3BE3].

3BE3/bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpamMma «CIEKTpaldbHBIM KJIacc —
CBETUMOCTBbY». 3BE3[bl TJABHOM TMOCJIENOBATEIBHOCTUH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIaBHOM MOCJIEAOBATEIBHOCTU. BHYTpeHHEE CTpOeHUE 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MPOUCXOXKICHUM U 3BOMONMU COJHIA U 3BE3/. DTambl
YKA3HHU 3BE3 .

Mnieunslii [1yTs — Hamia ['anaktuka. [lonoxxenue u npmxenue CoiHia B ['anakTuke.
Tunbl ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApaxX rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO0Oma. PasOeranue rajgakTuk.
Teopus bonbmioro B3peiBa. PeMkTOBOE H3TyUYeHHUE.

Macmrabnas ctpyktrypa Beenennoil. MeTarainaktuka.

Hepeméunnlie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus
HaOmronenust 3BE3mHOro HebGa HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX TPWIOKECHUN JJISI ONpeJeeHUs TOJ0XEHUsI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE CO3Be3/1usi CEBEpPHOrO MONYIIApUs U SIPKUAE 3BE3IBI.
Habmronenus B Teneckon JIyHbl, TIaHET, TYMAHHOCTEH U 3BE3HBIX CKOTLJICHUH.

POu3n4ecKuil NPAKTUKYM

Cnoco0Obl u3MepeHus (PU3NYECKUX BEJTUYMH C MCIOJIb30BAHUEM AHAJIOTOBBIX M
IU(PPOBBIX U3MEPUTEIBHBIX TMPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTEJIbHBIC MOTPEIIHOCTU HU3MEpPeHUM (U3UYECKUX BEJIUYHH.
OueHka rpaHuil OrpeNTHOCTEN.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUM, HMCCIEOBAHUI 3aBUCUMOCTEH (PU3HMUECKUX
BEeIIMYMH, TPOBEPKA TMPEIJIOKEHHBIX THMOTE3 (BBIOOp U3 paboT, OMUCAHHBIX
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B TEMAaTHUUYECKUX pazjenax «YUYEHUYECKHH SKCIIEpUMEHT, J1abopaTopHble paldoTHhl,
PAKTUKYM).

O6o01maromee NOBTOpPeHNe

O06o001menrne U cUCTeMaTHU3alMs COACpX)aHUS pas3ienoB Kypca «MexaHukay,
«MonekynsipHas (pu3uka U TEpMOAUHAMUKA», «DIEKTpoauHamukay», «KomnebGanus u
BOJIHBI», «OCHOBBI CHEIMANIBHOW TEOPUU OTHOCHUTEIBbHOCTH», «KBaHTOBas (usmkan,
«DNIeMEHTHI aCTPOHOMUU U aCTPOPUIUKIY.

Ponp pu3ukm m acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTUUECKON, COITMATLHON 1
ITHYECKON cdepax NeATeTbHOCTH 4YeNOBEKa, poJib U MeCTO (DM3MKKM U acTPOHOMHUU
B COBPEMEHHOW  HAy4YHOM  KapTHHE  MHUpa,  3HAYEHUE  OMNUCATEIIbHOM,
CHUCTEMATU3HPYIOLIEH, OOBSICHUTENIBHOW M IMPOTHOCTUYECKON (yHKIMI (uzndeckoin
TEOpUH, POJib (PU3NYECKON TeOpuu B (POPMHUPOBAHUU NPEICTABICHUM O (hu3nueckoi
KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOIIEM pAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce ocymiecTBisiercs
C YU€TOM COJIepKaTEeNbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKHU, OMOJIOTHH,
XUMHHU, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nNOHAMUA, CEA3AHHBLIE C U3YUEHUEM MEMO006 HAYUHO20
nos3nanua: SBICHUE, HAy4YHbIN (akT, runoresa, pusndeckasl BEIMUMUHA, 3aKOH, TEOPHS,
HAOJIIOJIEHNE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, WU3MEpPEHHUE, IOTrPEIIHOCTH
U3MEPEHUI, U3MEpUTETbHBIE PUOOPHI, IUPPOBaAs TAOOpaATOPHUSL.

Mamemamuxa: Pemienue cucteMbl ypaBHEHUN. TpUroHOMETpUYECKHE (QYHKIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
BekTopbl M HMX MPOEKUMH HA OCH KOOPJMHAT, CJIOKE€HHUE BEKTOpOB. IIpom3BojHbIE
arieMeHTapHbIX (yHKIuH. [Ipu3Haku noao0ust TpeyroJbHUKOB, ONpeAeIeHUe MIouaan
IJIOCKUX (puryp u oobéma Ted.

Buonozus: >nexTpuuecKue sIBJICHUS B )KUBOU MPUPOJE, KOIeOaTeIbHbIE IBHKECHHUS
B OJKMBOM NPUPOAE, OSKOJOTMYECKHE PHUCKHM TNPHU IPOU3BOACTBE AIIEKTPOIHEPIHH,
AIIEKTPOMArHUTHOE 3arpsi3HEHHUE OKpYXKAloUled Cpeibl, YIbTPa3ByKOBas JUATHOCTHKA
B MEJULIMHE, ONITHYECKHUE SIBJICHUS B KUBOU NPUPOJIE.

Xumusn: CTpPOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYypa TBEPABIX TE,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

T'eozpagpusa: marnuTHble TONIIOCA 3€MIIM, 3aJI€)KM MAarHUTHBIX pyl, (GOTOCHEMKA
3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocua:  TPUMEHEHHWE  IOCTOSIHHBIX  MAarHUTOB,  3JEKTPOMAarHHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEpaTOp MEPEMEHHOI0 TOKa, UHIYKIIMOHHAS TIe4b, TUHUU
AJIEKTpoOIiepeaay, 3JIEKTPOJABUraTeNb, pajap, PaAUONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieun, ynpTpa3ByKoBasi JMATHOCTUKA B TEXHUKE, TPOCKIIMOHHBIN arapar,
BOJIOKOHHAsl ONTHKA, COJHEYHass Oarapesi, CIYTHUKOBbIE MPUEMHUKH, sJE€pHas
DHEPreTrKa U SKOJOTMYECKHUE aCIIEKThI €€ Pa3BUTHS.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JImdHOCTHBIE pe3ynbTaThl OCBOCHMS ydeOHOro mpenMera «Du3mka» MTOKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YaloOIIMXCA  PYKOBOJCTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OPUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIITUX TPAAUIIMOHHBIM
IEHHOCTSIM POCCUHCKOro 0O0IlecTBa, paclIUpEeHUe S>KU3HEHHOTO OIbITa M OIbITa
JESATEIPHOCTH B IMPOLECCE pealn3allii OCHOBHBIX HAIPABICHUN BOCIUTATEIBLHOU
JESATEIBHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaxaaHcKOro BOCIIMTAHHSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMU OOYYaIOMIErocsi Kak aKTHUBHOIO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

MIPUHSATHE TPaAUITUOHHBIX 00111eYeI0BEUECKIX T'YMaHHUCTUYECKUX
U JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIbHOCTh B HWHTEPECAX TIPa¥JTaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIIPaBJIECHUHU B 00pa30BaTENbHON OpraHU3aluu;

YMEHHE B3aMOJIEICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIUSAMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) MATPUOTHYECKOr0 BOCTIMTAHMS:
c(hOpMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LIEHHOCTHOE  OTHOIIEHWE K TOCYHAapCTBEHHBIM CHUMBOJAM, JOCTHIKEHUSAM
POCCHICKUX YUEHBIX B 001aCTH (PU3UKH U TEXHHUKE;

3) IYXOBHO-HPAaBCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHNUS,

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMl0 W MPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OPUEHTUPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE
B JICATEIBHOCTH YYEHOTO;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHNBOTO OYAYIIETO;

4) 3CTeTHYECKOro BOCTIMTAHUS
HCTETUYECKOE OTHOIICHHE K MHUPY, BKIIFOYas 3CTETHKY HAy4dHOrO TBOPUYECTBA,
NPUCYIIETO (PU3HUECKON HAYKE;

5) Tpy10BOro BOCIIUTAHUSI:

WHTEpEC K pasNuyHbiM cepaM mpodeccCHOoHaNBbHON NeATeTbHOCTH, B TOM YHUCTE
CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oymymiei
npoeccuu 1 peann30BhIBaTh COOCTBEHHBIC )KIU3HECHHBIC TUTAHBI;
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TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 001aCTH (PU3UKH
Ha TIPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrM4eCKOTr0 BOCIIMTAHHUS:

Cc(OPMHUPOBAHHOCTH IKOJIOTUUECKOHN KYJIbTYpPbI, OCOZHAHUE INI00AIBHOIO XapaKTepa
IKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHKUE W OCYLICCTBJICHUE JICMCTBUN B OKPYKAKOIIEH CPEAE HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

Pacummpenue onbita A€STENBHOCTH HKOJOTMYECKON HAINpPaBIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUH 10 (pU3HKe;

7) eHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (U3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
(GU3MKK  OCYIIECTBIATH  NPOEKTHYID W HCCIEIOBATENbCKYIO  JIEATEIbHOCTh
WHAWBHUIYAIBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIC YUeOHBbIC HCCTBUA
ba3zoBrble joruyeckue 1eicTBus:

CaMOCTOSTENbHO (JOPMYJIMPOBATh U aKTYaJU3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

OTIpeNENATh 1SN ACATSIBPHOCTH, 33/1aBaTh TapaMEeTPhl U KPUTEPUHU UX JOCTHIKCHHUS,

BBISIBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPUBACMBIX (DU3NUCCKUX
SIBIICHUSX

pa3pabaThiBaTh IUIAaH pelIeHUs TpoOJeMbl C y4€TOM aHallM3a HWMEIOIINXCS
MaTepHaIbHBIX U HEMAaTEPUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OLICHUBATh PUCKU TIOCIIEJCTBUMN ACSTEIbHOCTH;

KOOPJIMHUPOBATh U BBIMIOJHATH paOOTy B YCIOBUAX PEaIbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBITINICHUE TIPH PEIICHHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciegoBarebCKue 1eiCTBUS:

BJaJIeTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMU TMOHATUSIMH U METOAaMH
bu3nuecKoil HayKu;

BJIA/ICTh HaBBIKAMH y4eOHO-UCCIICOBATENLCKON M TIPOEKTHOW ACSITENbHOCTU
B o0jactu (PU3HKH, CIMOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY MOMCKY
METOJIOB PEIICHUS 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHUIO Pa3IMYHBIX METOIOB
NO3HAHUS;

BJAQJeTh BUIAMH JEATEIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUSA, €ro
MHTEpIpeTalnH, MPeo0pa3oBaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJIE€ IPU CO3AaHUH YU€OHBIX MPOEKTOB B 00JIaCTU (PU3HKH;
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BBISBIISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 337a4y, BbIIBUTaTh
TUIIOTE3Y €€ pelIeHus, HAXOUTh apTyMEHTHI JUIsl I0Ka3aTeNIbCTBA CBOUX YTBEPKICHUH,
3aaBaTh apaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJI€ PEIICHUS 33Ja4d pPEe3yNIbTaThbl, KPUTUUECKU
OLIEHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M  (GOpPMYyIHpOBaTh COOCTBEHHbIE 3aJaud B  00pa3oBaTeIbHOU
JeSITETbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3HKH;

JaBaTh OLEHKY HOBBIM CHTYallUsSM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;,

yMETh MEPEHOCUTh 3HAaHUS N0 (U3MKE B  MPAKTUYECKYI0  00JIacTh
KHU3HEICATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UCH, TIPEIaraTh OPUTHHAIBHBIE TTOIXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

Pabora ¢ undopmanueii:

BIIQJICTh HaBBIKAMHU TOJNydeHHUs HWHPOpMAruu (U3HYECKOTO  COACpPIKAHUS
U3 HCTOYHMKOB pa3HBIX THIIOB, CAMOCTOATENIBHO OCYIIECTBIATh IIOUCK, aHAJIM3,
CUCTEMATH3AIMI0 W WHTEPHPETAMI0O HWHPOPMAIMK pa3IMYHbIX BHIOB H (HopM
IIPEICTaBIICHMSI,

OIICHUBATh JIOCTOBEPHOCTH HHPOPMAITUH;

HCITOJIh30BaTh CpeCcTBa MH(MOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHN
B PCIICHWHM KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX  3a/Ja4
c coOmogaeHneM TpeOOBaHWM JProHOMHUKH, TEXHUKH O€30MacHOCTH, THTHCHBI,
pecypcocOepeKeHrs, TPaBOBBIX HM JTHYECKHMX HOPM, HOPM HWH(OOPMAIMOHHON
0e30MacHOCTH;

CO37aBaTh TEKCThI (PU3UUYECKOTO COJACPKAHUS B Pa3IMUHBIX (hopmaTax ¢ yIETOM
Ha3HaueHUs HMHPOpPMALMU U LEJEBOM ayIuTOpHUM, BBHIOMpas ONTUMAIbHYIO (BopMy
NIPEICTABICHUS U BU3YyaJTH3aI[IH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE y4eOHbIE AeiCTBUS:

OCYUIECTBJIATH OOILIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU I€SITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MDIUKTHBIX CUTYalUd U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOYKY 3PEHMUS C UCIIOIBb30BAHUEM A3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMaH/IHOW ¥ UHUBHIyaJIbHON pabOThI;

BBIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX ACUCTBUM C YUETOM OOLIUX UHTEPECOB,
Y BO3MOKHOCTEU KA 0T'0 YJICHA KOJUIEKTUBA;

IIPUHAMATH LEJIM COBMECTHOM AEATEIIBHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH
JEUCTBHUS 110 €€ NTOCTUKEHUIO: COCTABIIATH IUJIaH ACUCTBUN, PACIIPEAEIIATH POJIU C YYETOM
MHEHHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJAJa M KaXJOr0 YYaCTHHKA KOMAaHIbI B OOIIMii
pe3yJsbTaT no pazpabOTaHHBIM KPUTEPUSIM;
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npemiaratb HOBBIC IIPOCKTLI, ONCHHBATbL HWACH C IIO3MIOKWK  HOBU3HEIL,
OpPUTHHAJIBHOCTH, HpaKTHqCCKOﬁ 3HA4YUMOCTH,

OCYIICCTBIIATh ITO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYAIHAX,
IPOABJIATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIWMATUBHBIM.

PerynsitTuBHble YHUBepCcAJbHbIE Y4eOHbIE JeHCTBUSA
Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBJIATh MO3HABATENbHYIO JACSITENBHOCTh B 00JACTH
(GU3UKK U aCTPOHOMMUH, BBISABIISITH IPOOJIEMBI, CTABUTh U (hOPMYIUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSATENIbHO COCTaBIIATh IUIaH PEUIEHUS] pacUETHBIX M KAYECTBEHHBIX 33]1aY,
IUIaH BBIMOJHEHUSI MPaKTUYECKOM paboThl ¢ y4y€TOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIMpATh paMKH Y4eOHOI0 IIPeIMETa HAa OCHOBE JINYHBIX MPEAIIOYTEHUI;

JienaTh OCO3HAHHBIN BBIOOP, ApTyMEHTUPOBATH €r0, OpaTh Ha €0 OTBETCTBEHHOCTh
3a pelICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;,

croco0CcTBOBaTh (hOPMUPOBAHUIO U MPOSBICHUIO IPYIULIUU B 007aCTU (PU3MKH,
MOCTOSIHHO TTOBBIIIATh CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTUBbI B JAESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/IeTh HABbIKAMU TO3HABATENIbHOM pedieKCHHM KaK OCO3HAaHUSI COBEPIAEMbIX
JEWCTBUI Y MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIL;

UCIIOJIb30BaTh NpUEMBI pediekcuu Ui OLUEHKU CUTyallud, BbIOOpa BEPHOTO
pelLIeHus;

YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHHKEHHUIO;

IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHAIU3E PE3YJIBTATOB IS TEIIbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MIPU aHATIU3€ PE3YyJIbTaTOB JEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mnpouecce IOCTHXKEHMSI JMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI MPOrPAMMBI
1o (hM3UKe I YPOBHS CpeHETo 00IIero 00pa3oBaHus y 00yUYaroIIUXCsl COBEPIIICHCTBYETCS
IMOYUOHATLHBIN UHMETLIEKM,, TIPETOIaratoni ¢hOpMUPOBAHHOCTE:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CHOCOOHOCTh IMOHMMATh CBOE HSMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HAMPABIICHUS PAa3BUTHUSI COOCTBEHHOW YMOIIMOHATIBLHOU Cepbl, OBITh
YBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUs, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE MNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIOCOOHOCTh a1alTUPOBATHCS K SMOIIMOHATBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOLICH CTPEMJIEHUE K JOCTHKEHHUIO LEIU U
yCIieXy, ONTHMH3M, HHUIMATUBHOCTb, YMEHHE JECHCTBOBAThb, HCXOJSl M3 CBOUX
BO3MOYKHOCTEH;

SMITATHHM, BKIIIOYAIONIEH CHOCOOHOCTh ITOHMMAThL SMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 MPU OCYIIECTBICHUM OOIICHUS, CIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKNBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTHh BBICTPAMBATh OTHOIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISTH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

ITPEAMETHBIE PE3YJIBTATDBI

K xoniy o6y4yenus B 10 ki1acce nmpeaMeTHbIE pe3yIbTaThl HA YTIIYOJICHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

MOHUMATh pOJib (PU3UKU B HPKOHOMHYECKOM, TEXHOJOTUYECKOH, IKOJIOTUYECKOH,
COIIMAJIbHOM M JTHUYECKOM cdepax ACsATEIbHOCTH YeJIOBEKa, POJib U MeCTO (pu3uku
B COBPEMEHHOW  HAy4YHOM  KapTHHE  MHUpa, 3HAYEHUE  OMNHCATEIbHOM,
CHUCTEMATU3HUPYIOLIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (PyHKIUN ¢uznueckon
TEOPUU — MEXAHWUKH, MOJICKYJSIPHOW (PU3UKKM U TEPMOJUHAMUKH, POJib (PU3MUECKOI
Teopuu B POPMUPOBAHUU NPEJICTABICHUN O (U3MUECKON KapTUHE MUPA;

pazinyath YCJIOBUS MPUMEHUMOCTH MoJielied (PU3MYECKUX Tel U MPOIECCOB
(s1BIeHMI): MHEpLIMATbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEJIO0, MaTepUaIbHas
TOYKAa, PaBHOYCKOPEHHOE [BIDKEHHE, CBOOOJHOE TMajJeHHe, aOCOJIOTHO yIpyras
nedopmanusi, abCONMIOTHO YIPYyroe v aOCOJIIOTHO HEYINPYroe CTOJKHOBEHUS, MOJACIIH
rasa, >KUJKOCTH U TBEPAOTO (KPUCTALTUIECKOTO) Tea, UACaIbHBIN a3, TOUCYHBIN 3apsij,
OJTHOPOHOE DJIEKTPUYECKOE TOJIE;

paznuyaTh yCioBHS (TpaHMIIbI, 00JaCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (GYHIAMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTD
WCIIOJIb30BaHUsI YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAHWUYECKHUE MPOILIECChl U SIBJICHUS, HCIOJB3YS
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBl MEXaHUKU (OTHOCUTEJIBHOCTh MEXaHHUYECKOIO
JBIDKEHUsA, (HOPMYJIbl KMHEMATHKU PaBHOYCKOPEHHOTO JABWKEHHS, MPeoOpa3oBaHUs
["anuiiest 11 CKOPOCTH U MiepeMelieHus, 3aKoHbl HbI0TOHA, MPUHIIMI OTHOCUTEILHOCTH
[anunes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI COXPAaHEHUS MMIIyJbca U
MEXaHUUYECKON SHEPTUH, CBA3b PaOOTHI CWIbI C U3MEHEHHEM MEXaHUYECKOW IHEPTHH,
YCJIOBUSI paBHOBECHUs TBEPAOTO Teja), MPU ATOM HCIOJIB30BaTh MaTEMaTUYECKOE
BBIPDOKCHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHHUMOCTH (U3UYECKUX 3aKOHOB:
npeobpazoBanuii ['anuiies, BTOporo u TpeTbero 3akoHoB Hel0TOHA, 3aKOHOB COXpaHEHUS
UMITYJIbCa U MEXAHUYECKON SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHaJIM3UPOBATh U OOBSICHATH TEIIJIOBBIEC MPOIECCHI U SIBJICHUS, UCIIOIB3YSI OCHOBHBIC
nosioxkennst MKT u 3akoHBI MOJIEKYJISIPHOUN (DM3UKHU U TEPMOAUHAMUKY (CBSI3b JaBJICHUS
UJCAJBbHOIO Ta3a CO CPEIHEN KUHETUYECKOW OJHEpPruedl TEeIUIOBOrOo JBWKEHUS U
KOHIIEHTPAIIMEN €r0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KNHETHUECKON
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DHEPrUEN TEIUIOBOTO JIBM)KEHUS €ro 4YacTUl, CBA3b JaBICHUA WICaJbHOIO Tras3a
C KOHIIEHTpaLMEN MOJIEKYJIT M €T0 TEMIIEpaTypo, ypaBHeHrue MeHnieneeBa—Knaneiipona,
MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUSI YHEPTUM B TEIIOBBIX MpoIlieccax),
IpU 3TOM UCIIOJH30BATh MATEMAaTUUECKOE BBIPAXKEHUE 3aKOHOB, YKAa3bIBATh YCJIOBUSA
MIPUMEHUMOCTH ypaBHeHU MenpaeneeBa—KianeiipoHa;

aHAIM3UPOBaTh M OOBSICHATH DJIEKTPUYECKHE SBJICHHS, HCIONb3YyS OCHOBHBIE
MOJIOKEHUST U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsja,
3akoH KynoHa, MOTEeHIIHAIBHOCTD JIEKTPOCTATUYECKOTO MOJIs, MPUHIIUI CYNEPIO3ULIUN
AIEKTPUUYECKUX TOJICH, IIPU 3TOM yKa3biBasi YCIOBUS IPUMEHUMOCTH 3akoHa KyrnoHa, a
TaKK€ NPAKTHUYECKH Ba)XXHbIE COOTHOLIEHHWA: 3akoHbl OMa Ui ydacTKa Lenu |
JUISL 3aMKHYTOM 3JIeKTpuueckoil 1emnu, 3akoH Jxoyns—Jlenma, npaBuna Kupxroda,
3axoHbl Dapajest s AIEKTPOIIN3a);

OMUCHIBATh  (PUBMYECKUE TIPOLIECChl M  SBJICHUS, HCIONb3YSl BEJIWYUHBIL:
nepeMeIleHne, CKOPOCTh, YCKOPEHUE, UMIYJbC Telda U CUCTEMBI TE€J, CUJia, MOMEHT
CUJIbl, JAaBJEHUE, MOTCHIMAIbHAS JHEPrUsl, KMHETUYECKAS] HSHEPrusi, MEXaHUYECKas
9HEprus, paboTa CHUIIBbL, IEHTPOCTPEMHUTEILHOE YCKOpPEHHE, CHuja TSKECTH, CHiia
YOPYTrOCTH, CUjia TPEHUSI, MOLTHOCTb, YHEPTUSI B3aUMOICUCTBUS Tella ¢ 3eMi€il BOJIM3U
e€ MOBEPXHOCTH, PHEPrusi YyNpyrou naedopmManuivi MpyKUHbBI, KOJIUYECTBO TEIUIOTHI,
abCoIOTHasg TeMmIiepaTypa Teja, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS 3HEpPrus
UJICAIBHOTO OJHOATOMHOTO Ta3a, paboTa MJIeaJbHOTO T'a3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJ[ waeanpHOro  TEIUIOBOTO  JBUTATENS;  DBJIEKTPUYECKOE  IIOJIE,
HaMpPsHKEHHOCTh JIEKTPUYECKOTO TMOJIs, HANPSKEHHOCTD MO TOUYEUHOIO 3apsija WIH
3apsKEHHOTO 11apa B BAKYYME U B IUAJIEKTPUKE, MOTEHITUAT AJIEKTPOCTATUYECKOTO MO,
Pa3HOCTh MOTEHUHAJIOB, JEKTPOJBIKYIIASA CUJIA, CUJIA TOKA, HANPSHKEHUE, MOLIHOCTh
TOKa, 3JIEKTpUUYECKasi EMKOCTh MJIOCKOTO KOHJEHCATOPa, COMPOTUBRIICHUE yYacTKa LU
C TMOCIENOBAaTEbHBIM M TMapajuleIbHbIM COEJUHEHHEM PE3UCTOPOB, DSHEPrHUsd
3JIEKTPUYECKOTO TTOJISI KOHJAEHCATOPa;

OOBSACHATh OCOOEHHOCTH TPOTEKaHWS (DUINYECKUX SBJICHHUN: MEXaHUYECKOEe
JBH>KCHUE, TEIJIOBOE JIBMYKEHUE YaCTHUI BEILIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBkeHue, auddys3us, ucnapeHue, KUIEHWEe W KOHJCHcAlus, IUIaBJIeHUEe U
KpUCTAILTA3AIUA, HaIPaBJICHHOCTh TeIUIONEepeaayH, AIEKTpHU3aIUs Ted,
HKBUIIOTEHIUAIBHOCTh MOBEPXHOCTH 3aPSAKEHHOTO MPOBOIHUKA;

MIPOBOJIUThH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (DU3UYECKOI BEIMYUHBI OT APYTOn
C HCHOJIb30BAaHHEM TMPSAMBIX HM3MEPEHUM, MPU STOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCHpOBaTh Pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYUH B BHUJIC
rpadUkoB C Yy4ETOM aOCOIIOTHBIX MOTPEIIHOCTEH W3MEpPEeHUM, JenaTh BBIBOJbBI
1O pe3yJibTaTaM UCCIIEIOBaHHUS;

MPOBOJIUTH KOCBEHHBbIE M3MEpPEHUs] (PU3MYECKUX BEJIUYMH, TIPU ITOM BBIOMPATH
ONTHUMAIBHBIA METOJ W3MEpPEHUsS, OIICHHBATh aOCOJIOTHBIE M OTHOCUTEIIHHBIC
MOTPEIIHOCTU NPSAMBIX U KOCBEHHBIX H3MEPEHUIA;

34



denepanbHas padboyas nporpamma | Pusuka. 10-11 knaccsl (yriayOaEéHHBIA YPOBEHB)

OPOBOJUTH ONBITBI 10 NPOBEPKE MPEIJIOKEHHOW TMIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh MIOJTyUYEHHBIE
PE3yJIbTaThl U AENIaTh BBIBOJ O CTaTyCE MPEI0KEHHON TUIIOTE3BL;

co0roaTh mpaBuiia 0€30MacHOro Tpy/a pU NPOBEACHUN UCCIIEOBAHUN B paMKax
y4e0HOT0 3KCHEPUMEHTA, MpaKkTUKymMa W Y4eOHO-HCCIEAOBATEIbCKOM U IMPOEKTHOM
JESATEIIBHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U JIaOOPATOPHOIO
000py1I0BaHuUs;

pemarh pacdy€THhIE 3a/aydl C SIBHO 3aJaHHOM M HESIBHO 3aJJaHHOW (M3UYECKOI
MOJIEJIbIO: HA OCHOBAHUU aHAJIN3a yCJIOBHsI OOOCHOBBIBAThH BBIOODP (PM3MUYECKOM MOJENH,
OTBevarollell TpeOOBaHUAM 331a4uH, IPUMEHSTH (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
NOCTyJaThl (PU3MYECKUX TEOPUM NPHU HCHOJIB30BAHUM MAaTEMATHUYECKUX METOJIOB
peuieHuss 3a1ad, IPOBOJUTH pacdy€Tsl HAa OCHOBAHMM HMMEIOLIUXCS JIaHHBIX,
aHAJIM3UPOBATh PE3YJIBTATHI U KOPPEKTUPOBATH METO/IBI PELIEHUS C YUETOM ITOITYYEHHBIX
pE3yJIbTaTOB;

peliaTh KauecTBEHHbIE 3a/aud, TPEOYIOLIUME NPHUMEHEHUs 3HAHUW W3 Pa3HbIX
pasnenoB Kypca (U3MKM, a TaKK€ MHTErpalud 3HAHUW M3 JPYrHX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJAa: BBICTPAMBATH JIOTUYECKYIO LEMNOYKY pPacCyKICHUN
C OIOPOI Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HaHUS ISl OOBSCHEHUS OCHOBHBIX IPHUHIIUIIOB
paboOThl U3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJIOTMUECKHUX
IIPOLIECCOB;

OPUBOJAUTH MPHUMEPHl BKJIAJa POCCUHCKUX M 3apyOeXKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHUE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAOILIEr0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

aHAJIM3UpOBaTh M OLICHUBATh MOCIEACTBUS OBITOBOM W MPOU3BOJICTBEHHOU
NESATEIbHOCTH YEJOBEKa, CBS3aHHOM C (QPU3WYECKHMMM TMpolleccaMu, C MO3ULUN
9KOJIOTMYECKOM 0€30M1aCHOCTH, MPEACTABICHHM O PallMOHATIEHOM IPUPOIONOJIb30BaHUH,
a TaK)K€ pa3yMHOM UCIOJIb30BAaHUU JTIOCTHXKEHUI HayKH M TEXHOJIOTUIA JJ1 AAJIbHEUILIErO
Pa3BUTHUSI UEJIOBEUECKOTO OOIIIECTBA;

MPUMEHATh pa3IinyHble CcHocoObl paboTel ¢ uHGpoOpManueln (GuUznYecKoro
COZIepKaHUsl C MCIOJIb30BAHMEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHM, MpHU
3TOM HCIOJb30BaTh COBPEMEHHbIE HWH(GOPMAIIMOHHBIE TEXHOJIOTMHM JUIsl TIOMCKa,
nepepaboTKM M NPEeabABICHUS Yy4eOHOM W HAyYHO-TOMYJSIpHOW HMH(POpPMALINH,
CTPYKTYPUPOBAHHMSI W MHTEpIpeTauu HHPOpMallUU, TOJYYEHHONH W3 pa3IudHbIX
MCTOYHHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJy4aeMyl0 MHGOPMALIMIO U OLICHUBAThH €€
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOLMXCS 3HAHU, TaK ¥ HA OCHOBE aHaJIN3a HICTOYHUKA
uH(pOpMaLINH;

OPOSBIISTh OPraHU3AIMOHHBIE W TO3HABATENbHBIE YMEHHSI CaMOCTOSITEIBHOTO
OpUOOpPETEeHUs] HOBBIX 3HAHUW B TMPOLIECCE BBINOJHEHUS NPOEKTHBIX M y4eOHO-
UCCIIEIOBATENIbCKUX padoT;

paboTaTh B rpyIIe ¢ UCIOJHEHUEM Pa3IMYHBIX COILMAIbHBIX pOJIEH, IIaHUPOBATh
paboTy TIpynmbl, pPalUOHAIBHO PpACHPEENATh JEATEIbHOCTh B HECTAHJAPTHBIX
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CUTYaIMX, aJIEKBATHO OIIEHUBATh BKJIAJl KAKJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHHUE
paccMaTpuBaeMom MpoOJIeMBbl;

OpOSBIISATHL MOTHBAIMIO K  Oyaymed mnpodecCUOHANbHOM  JIeSITEIbHOCTH
M0 CMEHHATBHOCTAM (DPU3UKO-TEXHUYECKOTO MPODUIISL.

K xoniry o0y4yenus B 11 kiiacce nmpeaMeTHbBIE pe3yIbTaThl HA YTIIYOJICHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

INOHUMAaTh poOJib (PU3MKU B IKOHOMHUYECKOW, TEXHOJOTMYECKOM, COLMAIBHOU U
THUYECKON cepax NeATeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTHUHE MHPA, POJIb ACTPOHOMUU B MPAKTHUECKOW JESITEIBHOCTH YEJIOBEKA U
JanbHENIIeM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHHE ONKCATENIbHOM,
CHUCTEMATU3HUPYIOLIEH, OOBSICHUTENBHOW M MPOTHOCTUYECKON (PyHKIMI (uznyeckoin
TEOPUH — OHJIEKTPOJUHAMUKH, CHEUUATBbHOM TEOpPUHM OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poab GU3NUECKOW TEOpHH B (POPMHUPOBAHUU MPEACTABICHUA O (PU3HMUECKOU
KapTUHE MHpa, MECTO (PU3NYECKONM KAPTUHBI MHUpA B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUI O IPUPOJE;

paznuyaTh YCJIOBHS NPUMEHHUMOCTH MoOJeieil (PU3MYecKux Tea MU IPOLECCOB
(sABJE€HUI1): OJHOPOJHOE DIIEKTPUUECKOE M  OJHOPOAHOE MAarHUTHOE  IOJIS,
rapMOHHUYECKHE KOJIEOAHUsI, MAaTeMATHUYECKUl MAasTHUK, WICAIbHBIA MPYKUHHBINA
MasITHUK, TapMOHUYECKUE BOJHBI, UCANbHBIA KOJEOATEIbHBI KOHTYp, TOHKAS JIMH3A,
MoOJieJIel aToMa, AaTOMHOTO SiJpa U KBAHTOBOM MOJIEH CBETA;

paziuyuath yciaoBUs (TpaHMIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHUMATh BCEOOUIMI XxapakTep (YHAAMEHTAIbHBIX 3aKOHOB W OTPAaHUYEHHOCTH
MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBACHSTH JIEKTPOMArHUTHBIE MPOLIECCHI U SBJICHUS, UCTIOIb3YS
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBl JJEKTPOJMHAMUKH M CIEUUATBHONM TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXpaHEHUsl AJIEKTPUUECKOro 3apsijia, cuia Amnepa, cuia
JlopeHnia, 3aKOH DJJIEKTPOMAarHUTHOM WHAYKUMM, mpaBuio Jlenma, cBa3p JIJIC
CaMOMHAYKIIMH B 3JIEMEHTE AJIEKTPUUECKOU LIETTH CO CKOPOCTHIO U3MEHEHUS CUJIbI TOKA,
MOCTYJIAThl CIIEINATBHON TEOPUHM OTHOCUTEIBHOCTU DUHINITEHHA);

aHAIM3UPOBaTh U OOBSACHATH KBAaHTOBBIE NPOLECCHl U SBIEHUSA, HCHOJB3YS
MOJIOKEHUS] KBAaHTOBOM (Pu3uKM (ypaBHeHUE DWHIITEeHA 1151 poTroaddekTa, nmepBblil U
BTOpOM mocTynaTel bopa, mpuHIMI cOOTHOLIEHUs HeomnpenenéHHocten I'eiizenOepra,
3aKOHBI COXPAHEHUS 3apsAI0BOTO M MACCOBOI'O YMCEN U DHEPTUU B SJECPHBIX PEAKIUSX,
3aKOH paJMO0aKTUBHOIO pacraja);

ONMKCHIBATh (PU3MYECKHE TMPOLECChl W  SIBICHUS, MCHOJb3YSd BEJIMYUHBIL:
HaAMpPsHKEHHOCTh  DJIEKTPUYECKOTO  MMOJS, MOTEHIMA 3JIEKTPOCTATHYECKOro TMOJs,
Pa3HOCTh TMOTEHUHMAJIOB, JJICKTPOABWXKYILAs CHJIA, HWHAYKIHS MAarHUTHOTO TIOJIA,
MarHUTHBIM TOTOK, cwia AMrmepa, HWHIYKTUBHOCTh, OJJIEKTPOABMXKYILAs CHUJIa
CaMOMHAYKIIMH, DHEPrusi MarHUTHOTO TOJI NMPOBOJHHMKA C TOKOM, PEISTUBUCTCKUUN
UMITYJIbC, TIOJIHAS DHEPTHsl, SHEPTUsl MOKOS CBOOOJHON YaCTHUILIbI, SHEPTUS U HUMITYJIbC
(oTOHA, MacCOBOE YUCIIO U 3apsA] siApa, SHEPTHUs CBSI3U Spa;
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OOBACHITH OCOOEHHOCTH MPOTEKaHUS! (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
UHIYKIUS, CAMOUHYKIIMS, PE30HAHC, UHTEpPEPEHIIMs BOJIH, AUpaKLus, AUCTIEPCHUs,
MOJTHOE€ BHYTPEHHEE oTpaxkeHue, porornexkrpuueckuit 3¢dext (dhotodrddexr), anbda-
u Oera-pacmajibl g1ep, TaMmMa-u3aydeHue sjaep, pu3ndeckre NPUHIIMIBI CIIEKTPAIIBHOTO
aHanu3a u padoThI Ja3epa;

ONpPEeIEIIATh HAPABICHUE UHAYKIIMA MATHUTHOTO OISl TPOBOIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300paXKeHUE, CO37aBaeMO€ IIOCKUM 3€pKajoM, TOHKOW JIMH30M, H
pacCUUTHIBATH €T0 XapaKTEPUCTHUKU;

MIPUMEHSTh OCHOBOTIOJIATralOIINE ACTPOHOMUYECKUE TOHSTHS, TEOPUU U 3aKOHBI
JUIsl aHalM3a W OOBSCHEHUS (PU3UYECKUX MPOIECCOB, MPOUCXOAAIMMX B 3BE37AX,
B 3BE3/IHBIX CUCTEMAaX, B MEKTaJJaKTUYECKOM Cpe/ie; NBUKEHUSI HEOSCHBIX T, IBOTIOLUU
3BE311 U BeeneHHow;

MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUUH C UCTIOIb30BaHUEM
PSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThHI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHJE TpaduKOB C Yy4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH HW3MEpPEeHMid, JleJaTh BBIBOABI 10  pE3yJbTaTam
UCCJIEIOBAHMUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUsl (PM3MYECKUX BEJIUYUH, MPU HTOM BBHIOUPATH
ONTUMAJIbHBIA METOJ HM3MEpPEHUs, OICHUBAaTh aOCOJIOTHBIE U OTHOCUTEIHHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHHIA;

IPOBOANWTH ONBITBI 1O MPOBEPKE NPEHJIOKEHHONM THUIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBAThH MOJTYyYEHHBIC
pe3yJbTaThl U A€JaTh BBIBOJ] O CTaTyCE MPEIIOKEHHON THIIOTE3bI;

ONMUCBHIBATh METObI MTOJTYYEHHUS] HAYYHBIX aCTPOHOMUYECKHUX 3HAHU;

coOmro1aTh IpaBuiIa 0€30MacHOTo TpyAa MPU NPOBEICHUN UCCIIEI0BAHUM B paMKax
y4eOHOr0 HSKCIEPUMEHTa, MPAKTUKyMa W Yy4eOHO-HUCCIIEIOBATEILCKON M MPOEKTHOM
JEATeIBHOCTH C WCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB U J1a0OPaTOPHOTO
000py10BaHuUs;

pemiath pacuy€THbIC 3a7a4ydl C SBHO 3aJlaHHOM M HESIBHO 3aJaHHON (U3UYECKOU
MOJIETIbIO: HA OCHOBAHWH aHAJIU3a YCIIOBHUS BHIOMPATh (M3UUECKHE MOJIEIIH, OTBEYAIOIINE
TpeOOBaHMIM 3aJa4M, IPUMEHATH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
bU3MYeCKUX TEOpU TPU MCIOIH30BAHUM MAaTEMaTUYECKUX METOJIOB pPEeIIeHUs 3ajad,
MPOBOJAUTH PACUYEThl HA OCHOBAaHUHU MMEIOLIUXCS JJAHHBIX, aHAJTM3UPOBATH PE3YJIbTAThl U
KOPPEKTUPOBATH METOAbI PEUICHUS C YUYETOM MOJYYEHHBIX PE3YyJIbTATOB;

permaTh KauyeCTBEHHBIE 3a/laud, TpeOylolue MPUMEHEHUs 3HAHUW W3 Pa3HbIX
paszenoB Kypca (u3WMKH, a TakKe WHTErpallud 3HAaHUW W3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAWBAaTh JIOTMYECKYIO IIEMOYKY PACCYKICHUM
C OTOPOI Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SIBJICHHUS;

WCIIOJIh30BaTh TEOPETHUYECKUE 3HAHUS NJIs1 OOBSICHEHWUS OCHOBHBIX MPHUHITUIIOB
paboThl M3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB W TEXHOJIOTHYECKUX
IIPOLIECCOB;
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OPUBOJAUTH MPUMEPHl BKIAJAa POCCUHUCKUX U 3apyOekHBIX YUYEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B 00BICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHM;

aHAJIM3UPOBaTh U OILICHUBATh TMOCICACTBUS OBITOBOM U TMPOU3BOJCTBEHHON
NESATEIbHOCTH 4YEJIOBEKA, CBS3aHHOM C (PU3MYECKUMH TMPOIECCaMHU, C MO3ULIUN
HKOJIOTUYECKOM 0€3011aCHOCTH, IPEICTABICHUN O PAllMOHATIBHOM IPUPOJONOIb30BAHNH,
a TaK)Ke pa3yMHOM UCIOJIb30BAaHUU JIOCTHXKEHUI HayKU ¥ TEXHOJIOTUIA JJ1 AaJIbHEUIIIEro
Pa3BUTHUSA YETIOBEUECKOTO OOIIECTBRA;

NPUMEHSATh pa3U4Hble CHocoObl paboThl ¢ wuHOpManme QPU3NIECKOTo
COJIepKaHUs C UCIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTHH,
IpU ATOM HCIOJIB30BaTh COBPEMEHHbIE WH()OPMAIIMOHHBIC TEXHOJOTHUHU JJISl MOMCKA,
nepepaboTKi U TNpeAbsBICHUA Y4eOHOM U Hay4yHO-NOMYJSpHOW HH(OpMalMH,
CTPYKTYPUPOBAHUSI U MHTEpPIpETalud HHPOPMALMH, MOJYYEHHOW M3 Pa3IMYHBIX
MCTOYHHUKOB, KPUTUYECKU aHAIU3UPOBATh MOJydaeMyr0 MH(GOPMAIMIO U OLEHUBATH €€
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIIMXCS 3HAHUH, TAaK M HA OCHOBE aHAJIM3a UCTOYHUKA
UH(pOpMALINH;

OPOSBIIATh OPraHU3aLMOHHBIE W IIO3HABATEIBHBIE YMEHHsI CaMOCTOSTEIBHOTO
OpUOOpEeTEeHUs] HOBBIX 3HAHUM B MPOLIECCE BBITOJHEHUS MPOEKTHBIX M Y4eOHO-
UCCIIEIOBATENbCKUX paldoT;

paboTaTh B rPYIIE C UCIOTHEHUEM Pa3IMYHBIX COLUMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpymIbl, palUOHAJIBHO PpaCHpPEleNsITh JEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYalUsIX, aJIEKBaTHO OLIEHUBATH BKJIAJ Ka)JOr0 M3 YYACTHUKOB IPYIIbI B PEIICHUE
paccmaTrpuBaeMoi mpoOIeMbl;

MpOSIBJISITh  MOTHBALMIO K  Oynymiedl mpodeccHoHanbHON — AeSTENbHOCTU
M0 CHENUATIBHOCTIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHBEIE BUJIBI 1€ATEIHHOCTH
pa3ziesioB U TEM [IporpammHOe copepraHue
/11 4acoB 0o0ydJaronmxcs

y4eOHOT O MpeaMeTa

Pa3znen 1. Hayunblii MeToa Il

O3HAHMS IPUP

0abIl

11

HayuHslii MmeToz
MTO3HAHHUS IPUPOIBI

6

®duznka — pyHIaMEeHTalbHAs HAyKa

o ipupone. HayuHblii MeTO1 O3HAHUSA
U METOJIbI UCCIIeIOBAaHUS (PU3NIECKUX
SIBJICHUU.

OKCIEPUMEHT U TEOpUs B MPOLECCE
No3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Cnioco0bl u3MepeHus pu3ndecKux
BEITUYMH (aHAJIOTOBBIC U ITU(POBBIC
U3MEpUTETbHBIE IPUOOPHI,

[TorpenrnocT u3MepeHU GU3MUESCKIX
BETUYMH (a0COIOTHAS U
OTHOCUTEIIbHASA).

MopaenupoBanue GU3NIECKUX SIBJICHUN
U TIpoIieccoB (MaTepuaabHas TOUKa,
a0COJIFOTHO TBEPIOE TEIIO, HacanbHas
J)KUJIKOCTh, UJ€AJIbHBIN a3, TOUCUHbBIN

3apsin). ['unoresa. Guznveckuii 3aKoH,

KOMIIBIOTCPHBIC JdTYHUKOBEIC CI/ICTGMLI).

VYyacTtue B IUCKYyCCUU O POJIU
¢uznueckoil reopun B GOpMUPOBAHUU
npeACTaBICHUM 0 (PU3NYECKOU KapTUHE
MHpa, MECTE (PU3NUECKON KapTUHBI
MUpa B 001LEM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUIM
O MPUPOJE.

N3ydeHune NOHATUN «TUIIOTE3A,
«puznueckuii 3aKony», «puznueckas
TEOPUSD).

PaccMmoTpenue rpanuil npUMEHUMOCTH
(bU3MYECKUX 3aKOHOB.

CpaBHeHHE U3MEPEHUI (PU3HYECKHUX
BEJIMYMH MPU TOMOIIY aHAJIOTOBBIX U
HU(POBBIX U3MEPUTETBHBIX TPUOOPOB,
HaIrpumep, NP1 U3MEPEHUH CUJIbI TOKA U
HaIPSDKEHUS B LEMU NOCTOSSHHOTO TOKa
MPY MOMOIIY aHAJIOTOBBIX M LIU(PPOBBIX
M3MEPUTENBHBIX MPUOOPOB.
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IPaHULbI Er0 IPUMEHUMOCTH.
dusnyecKas Teopusl.

Ponb u mecto ¢pusuku B popMupoBaHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA,
B [IPAKTUYECKON AEATEIBHOCTH JIFOIEH

OcBoeHHE CTIOCOOOB OIICHKH
IIOIPEIIHOCTEN N3MEPEHUM.

OcBoeHHE OCHOBHBIX TPUEMOB PaOOTHI
¢ mudpoBoii TabopaTopueit o Gpu3nke,
HanpUMep, IpU U3MEPEHUN PU3UIECKIX
BEJIMYUH TIPH TTOMOIITH KOMITBIOTEPHBIX
JTATYNKOB

Htoro mo paznemny 6
Pa3znen 2. Mexanuka
2.1 | Kunemaruka 10 MexaHn4yecKkoe IBIKEHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUIN

OTHOCUTENIBHOCTh MEXAHUYECKOTO
nBrkeHus. Cucrema oTcyéTa.

[Ipsamas u 0OpaTHas 3a]1a4u MEXaHUKH.
Pannyc-BexkTop MaTepuaabHON TOUKH,
€ro MPOEKIIMU HA OCH CUCTEMBI
KoopauHat. Tpaekropus.
[Tepememnienue, CKOpOCTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MaTepUAIbHON TOUKH, UX
IIPOEKIMU HAa OCU CUCTEMBI KOOPJAMHAT.
CioxxeHue nepemMenieHnil U CI0KEHNE
CKOPOCTEM.

PaBHOMEpPHOE M paBHOYCKOPEHHOE
MPSMOJIMHEVHOE JBUKCHUE.
3aBUCHUMOCTbh KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTepUATIbHOWU TOUKHU
OT BPEMEHH U UX TpaduKu.

MTHOBEHHOW CKOPOCTH M YCKOPEHUS
TeJa, B TOM YHUCJIE YCKOPEHUS
CBOOOIHOTO MaJIEHUs, TPOBEJICHHUE
HCCJICIOBAHUS 3aBUCUMOCTEN MEXKIY
bu3NYeCKUMHU BeTUINHAMU (ITyTH

OT BPEMEHH ITPU PABHOYCKOPEHHOM
JIBI>KCHUH, TIEPHO1a 0OpalieHus
KOHUYECKOTO MasITHUKA OT €T0
MapaMeTPOB) M OTIIBITOB TIO TIPOBEPKE
MPEIOKEHHON TUIOTE3bI

MIPU U3yUYEHUHU PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBHYKCHHUS, IBUKCHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JBIDKEHUS TeJia M0 OKPYKHOCTH

C IOCTOSIHHOM 1O MOJIYJIXO CKOPOCTBIO.
OmnpeneneHue aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX IMOTPEITHOCTEH
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CBobOoHOE TazieHne. Y CKOpeHue
cBOOOAHOTO MajieHus. J[BrkeHue Tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY.
3aBUCHUMOCTbh KOOPJIMHAT, CKOPOCTH U
YCKOPEHHUS MaTEPUAIbHON TOUKHU

OT BPEMEHHU U UX TpapuKu.
KpuBonuneitHoe nBuxenue. [[prmkeHune
MaTepUAIIBHON TOYKH IO OKPY’KHOCTH.
YrnoBas v nuHEHHAas CKopocTh. llepuon
U YacToTa oOpalleHusl.
[enTpocTpemurenbHOe (HOPMAILHOE),
KacaTeJlbHOE (TaHI€HUUAJIBbHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHON
TOYKH.

TexHuyeckue ycTporcTa u
TEXHOJIOTHYECKHE MPOLIECCHI:
CIUIOMETp, ABUKEHUE CHAPSIIOB,
LIETHbIE, NECTEPEHYATHIE U PEMEHHBIC
nepeaayu, CKOpOCTHbIC TUPTHI

U3MEpPEeHUI GU3NUECKUX BEIHYUH.
OneHka rpaHul] NOTrPEIIHOCTEN.
W3ydeHne MOJEny CUCTEMBI OTCUETA,
CpaBHEHUE yTEU, TPACKTOPHU,
CKOPOCTEN ABMKEHUS OJJHOT'O U TOTO K€
T€JIa B Pa3HBIX CUCTEMaX OTCUETA.
AHanu3 pa3HbIX ClIOCOOOB
HCCJICIOBAHUS ABVKECHUMH.
PaccMmoTpeHnue npenenbHoro nepexona
Y U3MEPEHNE MTHOBEHHOM CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JBHKEHUU C UCIIOJIB30BAaHUEM
MEXaHU3MOB, U3yYEHUE
npeoOpa3oBaHusl YIIIOBOM CKOPOCTH

B PELYKTOpE.

AHanu3 HanpaBJIeHUs1 CKOPOCTH

IIPU IBH>KEHHH 110 OKPYKHOCTH.
Pemenune pacu€THpIX 3a1a4 C IBHO
3aIaHHOM U HESBHO 3aJaHHOMN
(bU3UYECKON MOJIEIBIO C
UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ KHUHEMATHKH.

Pemenne kauecTBEHHBIX 3a/a4,
TPeOYIOLIUX MPUMEHEHU S 3HAHU N

M0 KHHEMATHUKE.

OObsicHEHUE YCTPOWCTBA U MPUHLIMIIA
JEUCTBUSI CIUIOMETPA, LIETTHBIX,
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IeCTepEHYATHIX M PEMEHHBIX IIepe/iay,
CKOPOCTHBIX JTU(TOB.

OObsicHEeHUE ABMKCHUS CHAPSIJIOB.
OnpeneneHue ycaoBUd IPUMEHUMOCTH
Mojiesnel (PU3MUeCKUX T U MPOIECCOB
(sBIIEHMI ): MaTepHUaTbHas TOUYKA,
PaBHOYCKOPEHHOE JBUXEHHUE,
cBOOO/IHOE MaJICHUE.

Brimonnenne yaeOHbBIX 3aaHUH

Ha aHAJIM3 MEXaHUYECKHUX IPOLECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
KHMHEMATUKU: OTHOCUTEIbHOCTh
MEXaHUYECKOTO ABMKEHUS, HOPMYIIbI
KHMHEMAaTHUKHA PaBHOYCKOPEHHOTO
JBUKEHU, TpeoOpazoBanus [ anunes
JUISl CKOPOCTH Y TIEPEMEILICHHUS.
Hcnons3zoBanue [ T-texnonornii

pu padboTe ¢ TONOJIHUTETbHBIMU
MCTOYHUKaMU UH(POpPMAIUH 10 TEME,
VX KPUTUYECKHUM aHAIIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JIlmHamuyka

10

[Tepseb1it 3akoH HproTOHA.
NuepuuanbHbie CUCTEMBI OTCYETA.

[Tpunuun otHocutensHOCTH ["anunes.

HewnneprimanbHbie cucTeMbl OTCUETa
(ompenenenue, MpUMEPHI).

[IpoBeneHre KOCBEHHbBIX U3MEPEHUN
PABHOJEUCTBYIOLIEH CHJI U
ko3 duLIeHTa TPEHUSI CKOJIbKEHUSI,
IIPOBEICHUE UCCIIENOBAHUS
3aBHUCUMOCTEH (PU3NYECKUX BETUUUH
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Macca tena. Cuna. [Ipunnun
CYIEPIIO3ULIHN CHUJL.

Bropoiu 3akon HeroToHa

JUISL MATEPUATIBHOW TOUYKH.

Tperuii 3akoH HeroToHa 1151
MaTepUAIIbHBIX TOUYEK.

3aKOH BCEMUPHOTI'O TSTOTEHHS.
DKBHUBAJIEHTHOCTh I'PABUTAIIMOHHOMN U
WHEPTHON MacCBhl.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHUS
CBOOOJTHOTO TIAJICHUS OT BHICOTHI

HaJl TOBEPXHOCTBIO IUIAHETHI U

OT reorpauyecKou MUPOTHI.
JIBroKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbI Kerepa.

[IepBast kocMuuecKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Bec Tena, nBuKyIerocs ¢ yCKOpeHueM.
Cuna tpenns. Cyxoe tpenue. Cuna
TPEHUS CKOJILKEHUS U CUJIa TPEHUS
nokos. Koadpdunuent rpenns. Cuna
CONPOTHUBJIEHUS IIPU IBUKEHUU TeJla

B )KUJKOCTH WUJIY rase, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEIIBHOTO
JIBUKEHUS.

JaBnenue. ['napocrarnueckoe
napienue. Cuna Apxumena.
TexHUYeCKHe yCTPOUCTBA

(cun ynpyrocTtu, BO3HUKAIOIIUX

B IPY>KMHE U pE3UHOBOM 00pasle,

OT uX JepopMaIvin) v OINBITOB

10 IPOBEPKE MPEATI0KEHHON TUITOTE3bI
IIPU U3yYECHUH JIBUXKEHUS OpycKa

M0 HAKJIOHHOM TJIOCKOCTH, JBUKEHUS
CUCTEMBI CBA3aHHBIX TeJI, AehopMaliu
TeIL.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEUIHOCTEN
U3MEpEeHUM GU3NUECKUX BEITHYUH.
OneHka rpaHul NOTPEIHOCTEN.
HccnenoBanue IBUKEHUSI CHCTEMBI TET,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
NErKui OJIOK, NBUKEHUS OpycKa

10 HAKJIOHHOM TIOCKOCTH

C MePEMEHHBIM KOA(PDUITMIEHTOM TPEHUS,
JBUKCHHSI TPy3a HA BAIy C TPEHHEM.
HaOmronenne nBrXeHN TEI

B MHEPITMATBHBIX U HEMHEPIIHATBHBIX
CUCTEMax O0Tcu€Ta, HanpuMep, KaueHUs
JBYX IIWJIMHPOB UJIK IIAPOB Pa3HOM
MacChI C OJJUHAKOBBIM YCKOPEHUEM
OTHOCUTEJILHO HEMHEPIIUATLHOMN
CHUCTEMBI OTCYETA.

N3ydeHne neHTpoOeKHBIX MEXaHU3MOB.
CpaBHEHHE CUJT TPEHUS TTOKOSI, KaYeHUS
U CKOJILKEHHUSI.
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N TCXHOJIOTHUYCCKHUC ITPOLCCCHI:
IIOAIMINITHUKH, IBUKCHUC
HNCKYCCTBCHHLIX CIIYTHHUKOB

Petiennie pacu€THbIX 3a/1a4 C SBHO
3aJITaHHOM ¥ HESIBHO 3aJJaHHOM
buznyecKoi MOAeNbIo

C MCMOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 HGOpMyJT KHHEMATUKH U TMHAMUKH.
Pemnienne kauecTBEHHBIX 3a/1a4,
TPEOYIOITUX TPUMEHECHUS 3HAHUHN

110 KHHEMAaTHKe U TUHAMUKE.
OOBsiCHEHHE YCTPOMCTBA U TPUHIIUTIA
JIEHCTBUS MOAIINITHUKOB.

OOBsiCHEHHE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MoJiesIel (U3UIECKUX TEJl U IPOIECCOB
(sBIIEHMI ): MHEpIMATbHAS CHUCTEMaA
OTCYETa, MaTepUajIbHasA TOYKA,
a0CoOMIOTHO yripyras nedopmariusi.
Brinonxnenue yaeOHbIX 3aaHUN

Ha aHAJIU3 MEXaHUYECKHUX MPOILIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJIOKCHUM M 3aKOHOB
JIMHAMUKU: TpHU 3akoHa Hpr0TOHA,
MIPUHLINI OTHOCUTENBHOCTH ["anues,
3aKOH BCEMUPHOI'O TATOTEHUS.

Paborta B rpynnax npu o0CyXaeHUN
BOIIPOCOB MEXIPEAMETHOTO XapaKTepa
(manpumep, o Teme «JIBuxeHue

B [IPUPOJIEN)
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2.3

Craruka TBEPAOTO
Tena

AGCOIOTHO TBEPOE TETIO.
[ToctynaTenbHOE M BpalllaTeIbHOE
JIIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CHJIBI OTHOCUTEBHO OCH BpAIlICHUS.
IIneqo cumbl. CnoKeHue CHl,
MPUWIOKEHHBIX K TBEPIOMY TEITY.
LlenTp TsKECTH TENA.

VY cioBust paBHOBECHS TBEPIOTO TENA.

YcToiunBoe, HEyCTOMYMBOE,
0e3pa3InyHOe PaBHOBECHE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
KPOHILUTENH, CTPOUTENBHBIN KPaH,
peléryarbie KOHCTPYKLIUN

[IpoBeneHne nccienoBaHus yCIOBUI
paBHOBECHS TBEPAOTO TEJa, UMEIOIETO
OCh BpallleHUs; KOHCTPYHUPOBAHUE
KPOHILUTEWHOB U PAaCcU€T CUJI YyNIPYrOCTH;
M3yYEHHE YCTOMYMBOCTH TBEPAOIO TENA,
MMEIOLIETO IUIONIaAb OMOPHI.

Pemienue pacy€THbIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bu3YECKON MOJIEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ CTaTHKHU.

Pelienne kauecTBEHHBIX 3a/1a4,
TPeOYIOIIUX TPUMEHEHUS 3HAHU N

10 CTaTHUKE.

OObsicHEHUE YCTPOUCTBA U MPUHITUTIOB
JIEVCTBUS KPOHIITENHA, CTPOUTEIBLHOIO
KpaHa, peméTyaThbIiX KOHCTPYKIUH.
Ornpenenenue ycioBUi IPUMEHHUMOCTH
Mojenel GU3nIECKUX Te: aOCOIFOTHO
TBEPAOE TEIO.

BrimonHnenne yaeOHbBIX 3aaHUI
HAa aHAJIU3 MEXaHUYECKHUX MPOILIECCOB

(s1BJIEHUIT) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJIOKEHUN U 3aKOHOB
CTaTHKH: YCJIOBHS PABHOBECHS TBEPIOTO
Tena
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2.4

3aKOHBI COXpaHCHHUA B
MCXAaHUKEC

10

Nmnynbee MaTepuanbHON TOUYKH,
CHUCTEMBI MaTEpPUAIbHBIX TOUEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
Teopema 0 IBHKEHUHU LIEHTPA Macc.
NmMmnyiibe cuibl 1 N3MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuBHOE nBUXEHUE.

MoMeHT umnysbca MaTepUaIbHON
To4kH. [Ipencrasiaenue o coxpaneHuu
MOMEHTA UMITYJIbCA B IEHTPAIBHBIX
NOJISAX.

PaboTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemetiennu. ['paduueckoe
peacTaBiIeHUe PaOOThI CHIIBI.
MOIIHOCTH CUIIBI.

Kunernueckas sHeprus MaTepuaibHON
Touku. Teopema 00 U3BMEHEHUH
KMHETUYECKOW SHEPTUH MAaTEPUAIIbHON
TOYKH.

[ToTeHMaNnbHBIE U HEOTEHIIUATBHBIE
cunel. [loTeHIManbHas SHEPrusl.
[ToTeHuManbHas SHEPTUA YIIPYTO
nehOpMHUPOBAHHOMN TIPYKUHBI.
[ToreHumanbHas YHEPTUs TEIa

B OJTHOPOJTHOM I'PaBUTALIMOHHOM IIOJIE.
[ToTeHmanbHas SHEprus Teia

[IpoBeneHre KOCBEHHBIX U3MEPEHUMN
UMITyJIbCa TeJla, KHHETUYECKON U
MOTEHIIMAIBHON YHEPTUU Tea,
MOITHOCTH CHUJIbI, IPOBEJICHUE OMBITOB
10 IPOBEPKE MPEITIOKEHHON TUTIOTE3bI
MIPU U3YYEHUH PAaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO IBHXKCHHUS U
B3aMMOJICUCTBUS TEJI.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
M3MEpPEHUN PU3NYECKUX BEJIMUMH.
OueHka rpaHul] NOTPEIIHOCTEN.
[IpoBeneHne 3KCIIEpUMEHTA 1O
CpPaBHEHHIO N3MEHEHUS UMITYJIbCA TEJa
C UMITYJILCOM CHUJIbI, U3BMEHEHUS
MOTEHIUAIBHOW SHEPTUU MIPYKUHBI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanne cCOXpaHeHUS! UMITYJIbCA
MIpU yIPYroM B3auMOJICHCTBUH,
COXpaHEHUs YIHEPTUU TIPU CBOOOTHOM
MaJICHUU.

Omnpenenenne pabOTHI CUITBI TPEHUS
MIPU IBUKEHUU Teja M0 HAKJIOHHOMN
IJIOCKOCTH.

Hab6nronenue u o0bsicHeHHE
PEaKTUBHOTO IBUKEHUS.

Pemienue pacu€THBIX 3a7a4 C IBHO
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B I'PaBUTALIMOHHOM I10JI€ OJHOPOAHOTO
mapa (BHyTpH U BHE 11apa).

Bropas kocMuueckas CKOpOCTb.

TpeTrbst KocMHUUECKAst CKOPOCTb.

CBsi3b paOOTHI HETIOTEHITMATIBHBIX CHII

C U3MEHEHUEM MEXaHUYECKOU SHEPTUU
CUCTEMBI TeJl. 3AKOH COXPAHECHHUS
MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.
YpaBHeHnue bepHyiu i uaeanbHOU
YKUJIKOCTHU KaK CJIEIACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE MTPOLECCHI: IBU)KECHUE
paKeT, BOJIOMET, KOIED, MPYKUHHBIN
MUCTOJIET, TUPOCKOIL, PUTYPHOE KaTaHUE
Ha KOHbKax

3aJITaHHOM U HESIBHO 3aJaHHON
buznyecKoi MOAeNbIo

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJTT MEXaHUKHU.

Pelienne kauecTBEHHBIX 3aj1a4,
TpeOYIOIIUX TPUMEHEHUS 3HAHU N

110 MEXaHUKE.

OOBsiCHEHUE TPUHIIUIIOB JEHCTBUS
BOJIOMETA, KONEPA, MPYKUHHOTO
MUACTOJIETA, TUPOCKOTIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(GUrypHOTO KaTaHUsl HA KOHbKaX.
Onpenenenue ycioBUNA NPUMEHUMOCTH
MoJienel PU3NIECKUX TeJl U MPOIECCOB
(ssBIIEHMI ): aOCOTIOTHO YIIPYroe u
a0COJIFOTHO HEYNPYroe CTOJIKHOBEHHS.
Brinonxnenne yaeOHbIX 3aaHUN

Ha aHaJIU3 MEXaHWYECKUX MPOIIECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM 3aKOHOB
COXpPaHEHUS B MEXAHHKE: 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUUECKOM
OHEPTUU, CBSI3b PAOOTHI CUIIBI C
M3MEHEHHEM MEXaHUYECKOM YHEPTrun
Tena.

Hcnonb3oBanue | T-TexHOIOTHH TPH
paboTe C NOMOTHUTEILHBIMU
HMCTOYHUKAMU UH(GOPMAIIUU TI0 TEME,
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UX KPUTUYECKUHN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazaeny

35

Pasznen 3. MoJiekyasipaasi pu3uKa U TEPMOIMHAMHUKA

3.1

OcCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKON
TEOpUU

15

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
kuHeTtnueckout Teopun (MKT), ux
onbITHOE o0ocHOBaHue. uddyzus.
BpoyHnoBckoe nBukeHune. Xapakrep
JBU>KCHUS U B3aUMO/ICHCTBUS YaCTHI]
BellecTBa. Mozenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOVMCTB BEIIECTBA

Ha OCHOBE 3THUX Mojenen. Macca u
pa3Mepbl MOJIEKYJ (aTOMOB).
KonunuectBo BeniecTna.

ITocrosnnas ABoraapo.

Tennosoe paBHOBecue. Temneparypa u
cniocoOrI €€ n3mepenus. [1lkana
temneparyp Llenscus.

Mojenb nieabHOTO ra3a

B MOJICKYJIIPHO-KUHETUYECKOU TEOPUH:
YaCTHUILIbI Ta3a JBHXKYTCS XaOTUYECKHU U
HE B3aUMOJICUCTBYIOT APYT C APYTOM.
["a30BbIC 3aKOHBI. Y paBHECHUE
MenneneeBa—Kaneiipona. AGCoMmOTHAS
TeMmriepaTypa (IiKaisa TemMrneparyp
KensBuna). 3akon JlanbproHa.

IIpoBeneHne n3MepeHnii mapameTpoB
rasza, IpoBeJICHUE UCCIIEA0BAHMIMI
3aBHCHUMOCTEH (PU3NYECKUX BEIUUUH U
OMBITOB IO MPOBEPKE MPEMTOKEHHON
TUIIOTE3bI IPU U3YYEHUH YCTAaHOBJICHUS
TEIJIOBOTO PAaBHOBECHUS M M30IPOLIECCOB
B razax.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCUTEIbHBIX TOTPEIIHOCTEN
U3MEPEHUHN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.
DKcnepruMeHTalIbHAs POBEPKA
YPaBHEHUS COCTOSIHUS HJI€AJIbHOTO ra3a.
N3yuenue Mozenen: JBUKEHUS YaCTHUI]
BEIIIECTBA, OPOYHOBCKOTO JBUKEHHUS.
onbITa [IITepHa, KPUCTAIINYECKUX
PELIETOK.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKOM MOJIETIBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMys MOJIEKYISIPHOU PU3UKH.
Pemenne kauyecTBEHHBIX 3a1ad4,
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N3onpoueccsl B uACaIbHOM rase

C IOCTOSIHHBIM KOJINYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CBs13b MEX Y aBJICHUEM U CPEHEN
KUHETUYECKOU SHEPTUEN
MOCTYMATEIbHOTO TEMJIOBOTO ABUKEHUS
MOJIEKYJI UACAIBHOIO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU UICATHHOTO
rasa).

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMHYECKON CHCTEMBI

CO CpeHEe KUHETUYECKON dHEpruen
IOCTYIATEIbHOTO TEMIOBOIO IBHKECHUS
e€ YacTull.

TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
TEPMOMETP, OAPOMETP, OJIyUECHHE
HAaHOMATEPHAJIOB

TpeOYIOIIUX TPUMEHEHU S 3HAHU N

0 MOJIEKYJISIPHOU (DHU3HUKE.
OObsicHEHUE YCTPONUCTBA M TIPUHITUTIA
JEUCTBUS TEPMOMETPA, OapoMeTpa.
OOBbscHEeHNE MOTyYeHUs
HaHOMAaTepHUaJoB.

Ornpenenenue ycaoBUd IPUMEHUMOCTH
Moienel PU3NIECKUX TeJl U MPOIECCOB
(s1BIIEHUI): MoJieTielt ras3a, JKUJIKOCTU U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
WJICATBHOTO rasa.

Brinmonnenne yqaeOHBIX 3aqaHu

Ha aHAJIMU3 TEIJIOBBIX IIPOLECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHOM (DU3UKU: CBS3b JABICHUS
HJICaJIbHOTO Ta3a Co CpeaHEn
KUHETUYECKOU IHEPTUEN TETIIOBOTO
JIBMKCHUSI M KOHLICHTPALUEHN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA
CO CpEOHEU KNHETUYECKON DHEpPrueu
TETJIOBOTO JIBUKEHUS €r0 YacCTHII,
CBSI3b JABJICHUS WUJICATHBHOTO ras3a

C KOHLICHTPALMEN MOJIEKYJ U €TI0
TEeMIIEpaTypoy, ypaBHEHUE
MenneneeBa—Kianeiipona
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3.2

TepmoanHamuka.
TemnoBbIe MaINHEL

20

Tepmoaunamuueckas (T/]) cucrema.
3ajaHue BHEIIHUX YCIOBUI

JUTSl TEPMOAMHAMUYECKON CUCTEMBI.
BHeninue v BHyTpeHHUE apaMeTPBhI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CHUCTEMBI KaK CpEJJHHE 3HAUEHUS
BEJINYVH, OMKCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOITMYECKOM YpPOBHE.
Hynesoe Hauamo TepMOAMHAMHUKMY.
CamonponsBoibHas penakcanus
TEPMOIMHAMHYECKON CHCTEMBI

K TEIIJIOBOMY PaBHOBECHIO.

Mopueinb uaeanbHOro rasza

B TEPMOJMHAMUKE — CUCTEMA
ypaBHEHUI: ypaBHeHHE MeHieneeBa—
Knaneiipona u

BBIPAKEHUE ISl BHYTPEHHEN SHEPTUU.
VY cl10BUSI MPUMEHUMOCTHU 3TOW MOJICIIN:
HU3Kas KOHLIEHTPALHs YacTHL], BHICOKHE
TeMIneparypsl. Beipaxkenue

JU1sl BHYTPEHHEW SHEpTUn
OJIHOATOMHOT0 UI€AJIBHOI'O rasa.
KBazucrarnueckue U HECTaTUYECKHE
IIPOLIECCHI.

DOnemeHTapHas pabota

B TepMOJMHAMUKE. Brruncnenue
paboThI IO TpaduKy mpolecca

N3mepenue yaenbHOl TEeI0EMKOCTH
pPa3HbIX BEILIECTB, X CPABHEHHUE,
MIPOBEICHUE UCCIIEIOBAHUMN
3aBUCUMOCTEH (U3MUECKUX BEITNIUH U
OTIBITOB T10 MTPOBEPKE MPEIJIOKECHHOMN
TUIIOTE3bI IPU U3YUYEHUH MPOIECCOB
TEIJI000MEeHa 1 alnadaTHOTO TpoIiecca.
OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHU (PU3NYECKUX BEITUYHH.
OneHka rpaHuI] IOrPEIIHOCTEN.
N3yuenne B3auMOCBSI3U SJHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOACHCTBUS U
TEMIIEPATYPbl KUTIEHUS KUIKOCTEH.
N3yyeHue TemnoBbIX ABUTATEIICH

C UCIIOJIb30BaHNEM KOMITBIOTEPHBIX
MOJIETIEN.

HccnenoBanue pa3HbIX CIIOCOOOB
M3MEHEHUS BHYTPEHHEU SHEPruMu.
Pemienne pacu€THbIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3nYECKO MOJIEIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 GopMyJT MOJIEKYJISIPHOM (PU3UKH

U TePMOJIMHAMUKHU.

Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIOIUX TPUMEHEHHU S 3HAHU T
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Ha pV-nuarpamme.

Tennonepenaya Kak crmocod U3MEHEHUS
BHYTPEHHEW dHEPTUU
TEPMOJIMHAMUYECKON CUCTEMBI

0e3 coepiieHust padboTel. KoHBekius,
TEIUIONPOBOHOCTD, U3TyUYCHUE.
KonuuectBo TenaoThl. TemIoéMKOCTh
Tena. Y IeNbHasg U MOJISIpHAs
TETUIOEMKOCTH BEIIIECTBA. Y paBHEHUE
Maiiepa. Y aenbHas TEIIOTa CrOpAHUS
TOIIMBa. PacuéT KoJim4yecTBa TENI0ThI
npu temonepeaayde. [ lonarue

00 anmrabaTHOM mpoliecce.

[IepBbIii 3aKOH TEPMOIUHAMUKH.
Buyrpennss sHeprus. KomnuectBo
TEIIOTHI ¥ paboTa Kak Mepbl H3MEHCHUS
BHYTPEHHEW dHEPTUU
TEPMOJIMHAMHYECKON CUCTEMBI.
BTopoii 3ak0H TepMOAMHAMUKH

JIJ1s PABHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMUYECKON CUCTEMBI
MPOXOJUT €IMHCTBEHHAs afnadara.
AOcomoTHas TeMIiepaTtypa.

Bropoii 3aK0H TEpMOAMHAMUKHU

JJ1s1 HEPAaBHOBECHBIX MPOIIECCOB:
HEBO3MOKHO MEPEAATh TEIIOTY

10 MOJICKYJISIPHOM (PU3HKE U
TEPMOIMHAMUKE.

OObsicHEHUE YCTPONUCTBA M TIPUHITUTIA
JICUCTBHS XOJIOANIbHUKA,
KOHJIUIIMOHEPA, TU3ETBLHOIO U
KapOIOPaTOPHOIO IBUTATENCH, TapOBOI
TypOUHBI.

OOBsICHEHHE TIOJTYYCHHUS CBEPXHU3KHUX
TeMIIEpaTyp, YTUIN3AIUH «TEIIJIOBBIX)
OTXOJO0B C MCIOJIb30BAaHHUEM TEIJIOBOI'O
Hacoca, yTUIu3aluu O0MoOpraHnuecKoro
TOILJIMBA JIJIs1 BRIPAOOTKHU «TEILJIOBOM» U
AIEKTPOIHEPTUH.

Brinmonnenne yqaeOHBIX 3adaHu

HAa aHAJIMU3 TEIJIOBBIX MTPOIECCOB
(sIBJICHUI) C UCTIOIB30BAHUEM
ocHOBHBIX noJiokeHn MKT n 3akoHOB
MOJICKYJIAPHOM (PU3HUKHU U
TEPMOJIMHAMMKHM: TIEPBBIN 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS
SHEPTUU B TEIJIOBBIX MpOlIeCcCax.
Hcnons3oBanue IT-Trexnomoruit

IIpH pabOoTE ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMHU HH(GOPMAIIUH 110 TEME,
X KPUTUYECKHUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH.

AHanu3 "1 oIleHKa OCJIeACTBUHN

51



denepanbHas padboyas nporpamma | dusuka. 10—11 knaccel (yriayOnEHHBINR YPOBCHB)

oT 6oJiee X0JIOAHOTO Teja K 6osee
Harperomy 0e3 KoMIeHcaluu
(Knaysuyc). HeobpatumocThb
MPUPOJHBIX ITPOLECCOB.

[IpuHUMIIBI AEUCTBUA TEIUIOBBIX MAIIVH.
KIT.

MakcumanbHoe 3HaueHue KII/I.

[ukn KapHo.

DKOJIOTUYECKHUE aCIEKThI
WCIIOJIb30BaHUs TETUIOBBIX IBUTATEIICH.
TeruoBoe 3arps3HEHUE OKPYKAIOIIEH
Cpenbl.

TexHuyeckue ycTporcTa u
TE€XHOJIOTUYECKHUE MPOLIECCHI:
XOJIOIWJIBHUK, KOHJIUITUOHED,
JIU3EIIbHBIN 1 KapOIOpaTOpHbBIN
JIBUTATEJIN, TTapoBasi TYpOuHa,
MOJTy4YE€HUE CBEPXHU3KUX TEMIIEPATyp,
YTUIN3ALUS «TEMIOBBIX» OTXOJ0B

C MCIOJIb30BaHUEM TEIIOBOT'O Hacoca,
yTHIIU3AIUsl OMOOPTaHUYECKOTO
TOTUTUBA ISl BHIPAOOTKH «TETUIOBON» U
AJIEKTPOIHEPTUU

HCIIOJb30BaHMs TEIJIOBBIX ABUTaTENICH
Y TETJIOBOTO 3arpsS3HEHUS OKPY KatoIIeh
Cpelibl C MO3UIIAN SKOJIOTUYECKON
0€30MacHOCTH; MPEICTABICHUI

0 PaMOHAIBHOM MPUPOJIONIOIB30BAHUT
(B mIporiecce moArOTOBKH COOOIICHHH,
BBITIOJTHEHU TPYIIOBBIX TPOEKTOB)

3.3

ArperatHblie
COCTOSIHUS BELIECTBA.
@da30BbIE MTEPEXO/IbI

14

[Tapoo6pa3oBanue U KOHICHCAIIHS.
Hcmapenue u kurienue. Y qeibHas
TeIJI0Ta NapooOpa3oBaHUsI.
HacpimieHHble ¥ HEHACBIIIIEHHBIE TTAPBHI.

Habtoienue cBOMCTB HACHIIIICHHBIX
NapoB, MaJIbIX AehopMaluii,

MPOBEICHNE KOCBEHHBIX U3MEPEHUIN
y/AEJIbHOM TEIUIOTHI TIaBICHUS JIbAA,
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KauecTBeHHast 3aBUCUMOCTB INIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO Iapa

OT TEMIIEPATYPhl, UX HE3ABUCUMOCTD

0T 00bEMa HACHIIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPATYPhI KUTICHUS
OT J1aBJICHUS B JKUJIKOCTH.

BraxxnocTs Bo3myxa. AGCOTIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraimmueckue n
aMmopdHbIe Tesla. AHU30TPONUS CBOICTB
KpuctaiioB. [1naBnenue u
KpHUCTaJUIA3alus. Y IeJIbHAs TEIUIOTa
maiaeHus. Cyoaumanus.
Jedbopmanuu TBEPAOTO TeA.
Pactsxenue u cxatue. Cnsur. Moayib
IOnra. Ilpenen ynpyrux aedopmarniuii.
TeruioBoe pacimmpeHue KUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHENHOE
pacuMpeHre. AHrapMOHHU3M TETUIOBBIX
KOJIeOaHMI YaCTHUIl BEIIECTBA KaK
IPUYMHA TEIJIOBOTO PACLIUPEHUS Tell
(Ha Ka4YECTBEHHOM YPOBHE).
[IpeoOpazoBanue 3HEprUM B Pa30BbIX
nepexonax.

YpaBHEHHUE TEIIOBOTO OaraHca.
[ToBepXHOCTHOE HATSKEHHUE.
Koaddurment noBepxHoCcTHOTO

a0COTIOTHOM BIIAXKHOCTH BO3/TyXa,
Kod(purreHTa MOBEpXHOCTHOTO
HaTspkeHus, moayas FOura.

N3y4yenne 3akOHOMEPHOCTEN NCTTapEHUS
Y KATICHUSI )KUJIKOCTEH, B TOM YHCTIe
KHUTICHUS TTPU TOHMKCHHOM JaBJICHUH,
HarpeBaHUs U IIaBJICHUS
KPUCTATMYECKOTO BEIIECTBA,

KAWL PHBIX SBJIICHUNA, CMaYUBaHMS.
[IpoBeneHue OMBITOB C MBUILHBIMHU
TUIEHKAMMU.

Hccnenosanne moaenu
HEHBIOTOHOBCKOM KUKOCTH.
Pemenne pacu€THbIX 33124 C SBHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(bU3MYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOIUHAMUKHU.

Pemenne kauecTBEeHHBIX 33714,
TPEOYIONTUX TPUMECHEHUS 3HAHUMA

10 MOJIEKYJISIpPHOU (PU3UKE U
TEPMOIUHAMUKE.

OOBsICHEHUE OCHOBHBIX IPUHIIATIOB
CTPOEHUS KUJKUX KPUCTAILIOB,
MOJIyYeHHS] COBPEMEHHBIX MaTepUAIOB.
Onpenenenue yciaoBUil MPUMEHUMOCTH
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HaTspkeHus. KanuiuisipHele SBJICHMS.
JlaBiieHne nox NCKPUBIEHHON
ITIOBEPXHOCTBIO KUJAKOCTH.

®opmyna Jlammaca.

TexHuueckue yCTpoucTBa u
TEXHOJIOTUYECKHUE MTPOLIECCHI: )KUIKNE
KPHCTAJUIbI, COBPEMEHHBIE MAaTEPUAJIBI

Moenel GU3NIEeCKUX TEJl ¥ ITPOIIECCOB
(s1BIeHUI): MoJienelt ra3a, JKUJIKOCTH U
TBEPJOTO (KPUCTAIIMYECKOTO) TEa,
UJEANBbHOTO rasa.

Brinonxnenne y4eOHbIX 3aqaHUN

Ha aHaJIM3 TETUIOBBIX MTPOLIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OoCHOBHBIX nosokeHnd MKT u 3akoHOB
MOJIEKYJIAPHON (PU3HUKHU U
TEPMOJMHAMUKU: CBSI3b JaBJICHUS
MJICAJIbHOTO ra3a ¢ KOHIEHTPaluen
MOJIEKYJI M €r0 TEMIIEPATYPOH,
ypaBHeHHe MeHnneneeBa—Knaneiipona,
MEPBbIM 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEXKIPEIMETHOTO XapakTepa
(manpumep, 1o Teme «Termooomen

B YKUBOU MPUPOJIC»)

HToro mo pazmemny 49
Pa3nen 4. DaekTpoamHaMuka
4.1 | DuexTpuueckoe moje 24 DJIEKTpU3aLMs TN U €€ MPOSBIICHHUS. [IpoBeneHre KOCBEHHBIX U3BMEPEHUN U

DJeKTpuuecKkuii 3apsa. IBa Buaa
ANEKTpUUYECKUX 3apsaoB. [IpoBoiHUKY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
DJIeMEHTapHBIN AIEKTPUUECKUH 3apsil.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsja.

OMBITOB IO MPOBEPKE MPENTOKEHHON
TUIOTE3bI IPU U3YYEHHUH
B3aUMOJICUCTBUS 3apSKEHHBIX TE,
3apsa KOHJAEHCaTopa,
MOCJIEIOBATEIBHOTO COETUHEHUS
KOHJICHCATOPOB.
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BzaumopericTBue 3apsioB.

Toueunsle 3apsiabl. 3akoH KyioHa.
Qnektpuueckoe nose. Ero nericteue

HA 3JICKTPUYECKUE 3aPsiJIbl.
Hanpsk€HHOCTB 3JIEKTPUYECKOTO TTOJISL.
[IpoOue1it 3apsia. Jlnaun
HANPSKEHHOCTH AJIEKTPUUYECKOTO OIS,
OnHOPOAHOE NEKTPUUECKOE TOJIE.
[ToreHManbHOCTH
3JIEKTPOCTATUUYECKOrO os. PasHOCTH
MOTEHIMAJIOB U HAIIPSKEHUE.
[TorenunanbHas YHEPrus 3apaaa

B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTeHuuan 3neKTpOCTATUYECKOTO TTOJIS.
CBs13b HANPSIKEHHOCTH MOJIS U Pa3HOCTH
MOTEHIIMAJIOB JJISI JIEKTPOCTATUYECKOTO
noJis (KaK OJTHOPOJTHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHUKD Cyneprio3uuuu
ANEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsaa. [lone
paBHOMEpPHO 3apsbkeHHoM cdepsl. [Tomne
PaABHOMEPHO 3aps’KEHHOTO 110 00bEMY
mapa. [losne paBHOMEPHO 3apsIKEHHOU
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUM HAIPsLKEHHOCTU ITUX TIOJIEN U
SKBUIIOTCHIIMAIBHBIX TOBEPXHOCTEH.

OmnpeneneHue abCONMIOTHBIX U
OTHOCHUTEIBHBIX TOTPEIIHOCTEN
U3MEpEeHUI GU3NUECKUX BEIUYUUH.
OneHka rpaHul] NOTrPEIIHOCTEN.
HabGnronenue npeBpalleHns SHEPTUH
3apsHKEHHOTO KOHJIEHCATOPa B YHEPTHUIO
U3JIy4YEeHHs CBETOINO/A, UCCIECOBAaHUE
pa3psiia KOHJIEHCATOpa Yepe3 pe3UCTop.
N3yuyeHue 3aBUCUMOCTH
AIEKTPOEMKOCTH INIOCKOTO
KOHJIEHCATOpa OT IJIOLIA M [IJIaCTHH,
PACCTOSIHUSI MEXITY HUMU U
JUBIIEKTPUYECKON IPOHULIAEMOCTH.
N3ydenune kapTuH JIMHUN
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MO
TOYEYHOTO 3apsJa, PABHOMEPHO
3apsKeHHOH c(epbl, paABHOMEPHO
3apsHKEHHOTO TI0 00BEMY 11apa,
PaBHOMEPHO 3apsKEHHOM 0€CKOHEUHOM
MJIOCKOCTH U SKBUIIOTEHIIMAJIbHBIX
ITOBEPXHOCTEN.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJJaHHOU 1 HESIBHO 3aJITaHHOU
(bU3NYECKOM MOJIETIBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyIT SIIEKTPOCTATUKH.

Pelenne kayecTBEHHBIX 3a/1a4,

55



denepanbHas padboyas nporpamma | dusuka. 10—11 knaccel (yriayOnEHHBINR YPOBCHB)

[TpoBOAHMKH B 3JIEKTPOCTATHIECKOM
noJie. Y CJI0BUE paBHOBECHS 3apsA0B.
JIDIIEKTPUKY B 3JIEKTPOCTATHUECKOM
noje. Jusnekrpuueckas
IPOHULIAEMOCTh BELIECTBA.
Konpencarop. DnekTpo€MKOCTh
KOH/IEHCaTopa. DJIEKTPOEMKOCTD
IJIOCKOT0 KOHJIEHCATOPA.
[TapamnenbHOE COETMHEHNE
KoHAeHcaTopoB. [locnenoBarenbHoe
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apsKEHHOT0 KOHIEHCAToOPA.

JIBU>KEeHME 3apsSIKEHHOM YaCTHULIbI

B OJTHOPOJHOM BJICKTPUYECKOM MOJIE.
TexHuyeckue ycTporcTBa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
3JIEKTPOCKOIL, JIEKTPOMETP,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3eMJICHHE DJICKTPOIIPHUOOPOB,
KOHJICHCATOPbI, FTEHEPATOP

Ban ne I'paada

TpeOYIOIIUX TPUMEHEHU S 3HAHU N
I10 JIEKTPOCTATHKE.

OObsicHEHUE yCTpoOiCcTBa U
IIPUHLIAIA AEUCTBHS AIEKTPOCKOIIA,
AIEKTPOMETPA, KOHJEHCATOPOB,
reHepaTopa Ban ne I'paada.

OObsicHeHue paboThI
AIEKTPOCTATUYECKOM 3aIUTHI,

3a3€MJICHHS JIEKTPOIIPUOOPOB.
OrnpeneneHue ycaoBUd IPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsd, OJHOPOIHOE IIEKTPUUECKOE
ToJIe.

BrlnonHenne yueOHbIX 3aaHUi

Ha aHaJIU3 JIEKTPUUYECKHUX MPOLECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUI U 3aKOHOB
ANEKTPOAMHAMUKH: 3aKOH COXPAHECHUS
AJIEKTPUYECKOTO 3aps1a, 3aKkoH KysoHa,
MOTEHIIUATBHOCTb
AIEKTPOCTATUYECKOTO TOJISI, MPUHITUI
CYyHEePHO3ULIUH FIEKTPUUECKUX TOJIEH.
Hcnons3zoBanue [ T-Trexnonorunii

pu paboTe ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMU UH(OpMAIINH 110 TEME,
VX KpUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

56



denepanbHas padboyas nporpamma | dusuka. 10—11 knaccel (yriayOnEHHBINR YPOBCHB)

4.2

IlocTogHHBINA
ANEKTPUUECKHUI TOK

24

Cuna toka. [ToCTOIHHBII TOK.
YcnoBus cyiecTBOBaHUS MOCTOSSHHOTO

QJICKTPHUICCKOI'O TOKA. HMcTouHuKM TOKA.

Hanpsixenue U u OJ1C &.

3akoH OMa [ yyacTKa LeMHu.
DIIEKTPUYECKOE COTPOTUBIICHUE.
3aBUCUMOCTb CONPOTHBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
ceyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEILECTBA.

[TocnenoBarenbHOE, TapaIeIbHOE,
CMEIIIaHHOE COCIMHEHUE MPOBOHUKOB.
Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX
uenei. [Ipasuna Kupxroda.

PaboTa 351ekTpryecKkoro Toka.

3akoH J[xoynsa-Jlenna.

MOUIHOCTB ANEKTPUUECKOTO TOKA.
TemnnoBast MOIIIHOCTb, BbIAEIsIEMAast

Ha PE3UCTOpE.

OJIC u BHyTpEeHHEE COMTPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa

JUTSI IOTHOM (3aMKHYTOM)
AJICKTPUYECKOM 1enu. MOIHOCTh
UCTOYHUKA TOKa. KOpoTKOe 3aMbIKaHUE.
KonpaencaTop B 11enu nocTosSHHOTO
TOKaA.

[IpoBeneHne NpsAMbIX U3MEPEHNUN CHIIBI
TOKA W HaIPSIKEHUs, KOCBEHHBIX
M3MEPEHUN YIEIBbHOTO CONPOTUBIICHHS,
O/J1C u BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, IPOBEACHUE
MCCIIEIOBAHUM 3aBUCUMOCTEN
(U3UYECKUX BEJIMYUH U OTBITOB

I10 ITPOBEPKE MPEMIOKEHHON THIIOTE3BI
IIPY U3YUYEHHH LIETIEN TTOCTOSTHHOTO
TOKA.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX ITOIPELIHOCTEN
U3MEpeHUM GU3NUECKUX BEITHYUH.
OneHka rpaHul NOTPEIIHOCTEN.
N3ydyeHne KOpOTKOro 3aMbIKaHUs
rajJbBaHUYECKOI0 AJIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHUS.
Pemenne pacy€THbIX 3a/1a4 C IBHO
3aJJaHHON U HESIBHO 3aJJaHHOM
(hU3nYECKO MOJIEIBIO

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (OpMYJT TOCTOSIHHOTO TOKa.
Peliennie kauecTBEHHBIX 3a]1a4,
TpeOYIOMUX MPUMEHEHHU S 3HAHUN
3aKOHOB ITOCTOSIHHOTO TOKa.
OObsicHEHUE YCTPOWCTBA U MPUHLIMIIA
JEVCTBUS aMIIepMETpa, BOJILTMETPA,
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TexHuyeckue ycTponcTa u
TE€XHOJIOTHYECKHE MPOLIECCHI:
aMIIepMeTp, BOJIBTMETP, PEOCTaT,
CYETYMK DIEKTPUUECKOU SHEPTUH

peocTtara, CuéTYrKa dJIEKTPUIECKOM
DHEPTUH.

BrinonxeHnne yueOHbIX 3aaHUN

Ha aHaJIU3 DJIEKTPUUYECKUX MPOIIECCOB
(SIBJIGHMIA) C UCTIOIL30BAHHUEM
OCHOBHBIX TIOJIO)KCHHUI U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOHBI OMa

JUISL yJacTKa LETH U JUIs 3aMKHYTOM
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyns—JIenna.

PaGoTa B rpynmax mpu o0CyK1eHUN
BOITPOCOB MEKITPEIMETHOTO XapaKTepa
(HampuMmep, 1o TeMe « DIECKTPUISCKUC
SIBJICHUSI B IPUPOJICH)

4.3

Toku B pa3iInuHbIX
cpenax

DnekTpuyeckasi MpoOBOJAUMOCTb
Pa3IMYHBIX BELIECTB. DJIEKTPOHHAS
IPOBOJUMOCTB TBEPIBIX METAIIJIOB.
3aBUCUMOCTb COMPOTUBIIEHUSI METAJIJIOB
oT TemMriepaTypbl. CBEpXIIPOBOIUMOCTb.
DJIEKTPUYECKHAN TOK B BaKyyME.
CBOMCTBA 2JIEKTPOHHBIX TyYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
IpUMECHasi IPOBOJUMOCTh
noJIyNpoBOAHUKOB. CBOMCTBA
p-n-nepexoaa. [1oaynpoBOIHUKOBEIE
puOOpHI.

DNEKTPUYECKHUNA TOK B SJIEKTPOJIUTAX.

IIpoBeaeHUE KOCBEHHBIX U3MEPEHUM U
HUCCJIEIOBAHUN 3aBUCUMOCTEN

MeXTy (U3NISCKUMHU BEIMUMHAMHU
MIPU U3YUYECHUU MPOIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
AJIEKTPOJIUTAX M TOITYIPOBOTHUKAX.
OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTEMN
M3MEPEHUN (PU3HYCCKUX BEIIMYHH.
OrnieHKa rpaHull MOTPEUTHOCTEM.
Hab6nronenue snexTponusa, u3ydeHue u
00BSICHEHHE TTPOBOIUMOCTH
AIIEKTPOJIMTOB, SKCTIEPUMEHTAIILHOE
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DNEKTPOIUTHYECKAST TUCCOIUAIIHS.
DnekTpoin3. 3akoHbl Papanes

JUISL DJIEKTPOJIA3A.

DJIEKTPUYECKUM TOK B ra3ax.
CamocTosTENBHBIN U
HECaMOCTOATENIbHBINA pa3ps.
PaznuunbIe TUITBI CAMOCTOSATENBHOTO
pa3psana. Mosuus. [Inazma.
TexHuyeckue ycTporcTa u
MPAKTAYECKOE MPUMEHEHUE:
razopaspsIHbI€ JIAMIIbI, SJIEKTPOHHO-
JydeBasi TpyOKa, MOJyIIPOBOJHUKOBBIC
npuOOPHL: U0, TPAH3UCTOD,
dboTOoIMO1, CBETOAMO/I, TaIbBAHUKA,
paduHUpOBaHKE ME/IH, BBITIJIABKA
ATIOMUHUS, SJIEKTPOHHAS] MUKPOCKOTIUSA

U3YYEHUE 3aKOHOB AJIEKTPOIIN3a
dapanes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKTEPUCTUKU JTHOJA.

CpaBHeHHE NPOBOAMMOCTH METAJIIOB

Y TIOJTYTIPOBOTHUKOB.

N3ydeHnune nckpoBoro paspsua

Y IPOBOJMMOCTH BO3AYyXa.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bu3MYECKON MOJIEIBIO C
MCII0JIb30BAHUEM 3aKOHOMEPHOCTEM
MOCTOSIHHOT'O TOKA B PAa3JIMYHbIX CPEIax.
Pemenne kauecTBEeHHBIX 33714,
TPEOYIOITUX TPUMEHCHHS
3aKOHOMEPHOCTEW MOCTOSHHOTO TOKA

B Pa3JIM4HBIX CPEIax.

OOBbscHEHUE yCTPOICTBa U TPUHIINIIA
JEMCTBHUSI Ta30pa3psAaHbIX JIaMmIl,
AJNIEKTPOHHO-TY4YE€BOI TPpyOKH,
MOJTyTIPOBOIHUKOBBIX TPUOOPOB: 1101,
TpaH3UucTOpa, (poToaANO A, CBETOINOAA.
OOBbsicCHEHUE CYTH MPOLIECCOB:
rajibBaHUKH, papUHUPOBAHUS MEJIH,
BBITUUIABKU AJTFOMUHMSL, SJIEKTPOHHOM
MHUKPOCKOIHH

Hroro no pasneny

o4
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Pa3znen 5. @usnyeckuii NPaKTUKYM

5.1 | Ousnveckwii 16 Crioco0b1 n3MepeHus PU3NIECKIX [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
PaKTUKYM BEJIMYWH C MCIIOJIb30BAaHHEM UCCIJIEJOBAaHUM 3aBUCUMOCTEN

aHaJIOTOBBIX U U (PPOBBIX ¢u3nUecKux BeITUYMH, IPOBEPKA
M3MEPUTENbHBIX TPHUOOPOB U MPEIOKEHHBIX TUTIOTE3
KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. (BBIOOp U3 pabOT, OMMCAHHBIX
AOGCOTIOTHBIE U OTHOCUTEIBHBIC B TEMAaTUYECKUX pa3jenax
MOTPEIIHOCTH U3MEPEHUN (PU3NUECKHX | «YUEHUYECKHUI dKCIIEPUMEHT,
BenuuuH. OLieHKa rpaHull 1a00paTopHbIe pabOThI, PAKTUKYM))
MOTPEIIHOCTEN

Htoro mo paznemny 16

PezepBHOE Bpemst 10

OBIIEE KOJIMYECTBO 170

YACOB IIO ITPOTPAMME
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11 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TeEM [IporpammHoOe cofepxkanue
/11 4acoB 0o0ydJaronmxcs

y4eOHOT O MpeaMeTa

Pasznen 1. DnexkTpoauHamMuka

1.1 MarsuTHOE T10JIe

14

B3aumopericTBre NOCTOSHHBIX
MAarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHoe nojsie. Bektop MarHuTHOU
uHayKuud. [IpuHun cynepno3unuu
MAarHUTHBIX MMOJIeH. JIMHUM MarHUTHOU
VUHIYKIWU.

MarauTHoOE noJie MPOBOIHUKA C TOKOM
(MpsAMOTO MPOBOJIHUKA, KATYIIIKH U
KpyroBoro BuTka). OneIT Dpcreaa.
Cuna Amrnepa, e€ HanpaBJICHHE U
MOZYJIb.

Cuna JlopeHnua, e€ HanpaBJIeHHE U
MOZYJIb. [[BH>KEHUE 3apsyKEHHOM
YacCTHULIBI B OJTHOPOAHOM MAarHUTHOM
nosie. Pabota cuiibl JlopeHia.
MarsuTtHOe 10J1€ B BEILIECTBE.
deppoMarHeTuKy, napa-

U TUaMarHeTHKU.

TexHuueckue ycTporucTBa u
TEXHOJIOTMYECKHUE MPOLIECCHI:
MPUMEHEHHE MTOCTOSTHHBIX MArHUTOB,

[IpoBeneHrie KOCBEHHBIX U3MEPEHUN
cwibl AMIiepa, MpoBeJIcHNE
UCCJIEIOBAHUS 3aBUCUMOCTEN MEXIY
(bU3MYEeCKUMU BETUYMHAMU U OIBITOB
T10 MTPOBEPKE MPEAJI0KEHHON TUITOTE3bI
IIPU U3YUYEHHUH JIEUCTBUSA MIOCTOSHHOTO
MAarHuTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS MPOBOJHUKA

C MarHUTHBIM IOJIEM.

OmnpeneneHue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUM (PU3NUECKUX BETHYUUH.
OneHka rpaHul NOTPEIIHOCTEN.
HccnegoBanre MarHUTHOTO TTOJIS
MMOCTOSTHHBIX MarHUTOB, CBOMCTB
(beppoMarHeTUKoB.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJIEIH OJTHOPOTHOTO MAarHUTHOTO
OJISI.

Omnpenenenue HanpaBiIEHUS UHIYKIUN
MAarHUTHOTO TOJIsl TPOBOJIHUKA C TOKOM,
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3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUI

cuibl AMmriepa u cuiibl JIopeHia.
N3ydenne KapTUHBI TMHUN UHAYKIIUU
MarHuTHOTO I10JISI IOJIOCOBOI'O U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, JJIMHHOTO MIPSAMOTO
MIPOBOJIHUKA, 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM.
OOBsicCHEHHE B3aUMOCHCTBHS ABYX
MIPOBOJHUKOB C TOKOM, JEUCTBUS CHJIbI
JlopeHiia Ha MOHBI JIEKTPOJIUTA.
Habmronenue aBMKEHUS MTydKa
3JIEKTPOHOB B MArHUTHOM TIOJIE.
N3yuenue npuHIUIIa 1EHCTBUS
AIEKTPOUZMEPHUTEIHHOTO MpHUOopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.
Pemenune pacu€THbIX 3a71a4 ¢ IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hbU3UIECKOM MOJICIIBIO

C MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyt 1o TeMe « MarHuTHOE TT0JICY.
Pemenue kauecTBEHHBIX 3aj1a4,
TPeOYIOUIUX TPUMEHEHUS 3HAHUM

1o Teme «MarauTHOE MOJIe).
OOBsiCHEHHE YCTPOIMCTBA U IPUHITUTIA
JICUCTBUSI DJICKTPOMAarHuTOB, TECTEpa-
MYJIBTUMETPA, SJEKTPOABUTATENS
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SAxobu, yckopuresnei aneMeHTapHbIX
YACTHIL.

OOBsicHEHUE PUMEHEHHSI TIOCTOSTHHBIX
MarHuToOB

1.2

DnexkTpoMarHuTHas
WHTYKITUS

13

SBNeHNE IEKTPOMArHUTHON MHTYKIIMH.
[ToTok BEKTOpa MarHUTHOW MHIYKIIVH.
OJ1C unaykuu. 3aKoH
aneKTpoMarHuTHoM nHaykuu dapasnes.
Buxpesoe snektpuueckoe nose. Toku
Dyko.

OJ1C uHayKIIMY B MPOBOTHUKE,
JBIDKYIIEMCS] B OJTHOPOJHOM
MarHUTHOM IIOJIE.

[TpaBuio Jlenna.

NunyktuBHOCTH. Karymika
WHIYKTUBHOCTH B LIETIH MOCTOSTHHOTO
ToKa. SIBienue camonnaykuuu. IJC
CaMOMHAYKITUH.

DHeprusi MAarHUTHOTO TOJISI KAaTYIIKH

C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE MTPOIIECCHI:
WHYKIIMOHHAS [1€4b, COJICHOU/I, 3aI1UTa
OT DJICKTPU3ALMH TEJI IPU JBUKCHUU

B MarHUTHOM I0JI€ 3eMJIN

[IpoBeneHue nccnenoBaHus
3aBUCUMOCTEH (DU3NIECKUX BETUIHH U
OTIBITOB T10 MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI ITPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON WHTYKIIUH.
Ornpenenenue UHAYKIIUA BUXPEBOTO
MAarHUTHOTO MOJIS.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MEpPEHUN PU3NYECKUX BEJIMUMH.
OueHka rpaHul] NOTPEIIHOCTEN.
DKCIIEpUMEHTAIBHOE U3YUYEHHUE IPaBUia
Jlenua.

HccnenoBanue ABIEHUS CAMOUHIYKIIHH,
3aBucumoct J/]C caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHUS CUJIbI TOKA B IETIH.
N3yueHnue najieHusi MarHuTa

B aJIIOMUHUEBOM (MeTHOM) TpyOe.
COopka MOIeJIH DJIEKTPOMArHuTHOTO
reHeparopa.

Pemenune pacu€THpIxX 3a71a4 ¢ IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UIECKON MOJICITBIO
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C UCIIOJIb30BAHHMECM OCHOBHBIX 3aKOHOB U

dbopMmy1 o Teme «DNeKTpOMarHuTHas
WHITYKITHS.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOyIOMMX MPUMEHEHUS 3HAHU

1o TeMe «DJIEKTPOMarHuTHas
WHITYKITHS.

OObsicHEHUE OCHOBHBIX MPUHIIMIIOB
NEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHUECKHUX MPOIECCOB, TAKMX
KaK: MHIYKIIMOHHAS TI€4b, COJICHOMU/I,
3aIUTa OT SIEKTPU3AIUH TET

IIPU JIBUYKEHUU B MATHUTHOM I10J1€
3emIn.

PaGoTa B rpynmax mpu o0CyX1eHUN
BOTIPOCOB MEXKIIPEMETHOTO XapaKkTepa
(Hanpumep, O TeMe
«INEKTPOMATrHUTHBIE SIBIICHUS

B IIPUPOJIE»)

Hroro no pazueny 27

Pa3nen 2. KoJjie0anust ¥ BOJIHBI

2.1 MexaHnnueckue 10 Konebarenbhas cuctema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
KoJ1e0aHus CBoOoaHbBIE KOJIEOaHUSL. HCCIICIOBAHUS 3aBUCUMOCTEH MEXTY

I"apmonudeckue koaedaHusl.
Kunematnueckoe 1 fTMHAMHUYECKOE
ONMCaHUEe. JHEPreTUYECKOE OMKICAHUE
(3aKOH COXpaHEHHUsI MEXaHUYECKOU

(bu3MYECKUMHU BEIMUYMHAMU U OIBITOB
I10 ITIPOBEPKE NPEMJIOKEHHON THIIOTE3BI
MIPU U3YYEHHUH KOJIEOAaHUN HUTSHOTO U
IPYKUHHOTO MAsITHUKOB,
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sHepruu). BeIBoJ AMHAMUYECKOTO
OTIMICaHMS TAPMOHUYECKHUX KOJIeOaHUH
W3 UX DHEPreTUYECKOro 1
KMHEMATUYECKOTO OMTUCAHUS.
Awmmuntyaa u ¢aza xonebanuii. Csi3b
aMIUTATYbI KOJIEOAHUI MCXOTHON
BEJIMYMHBI C aMILUTUTyAaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS.

[Tepuon u yacTora KoyeOaHMIA.
[Tepuoa MasibIx CBOOOAHBIX KOJICOAHMI
MaTeMaTU4ecKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJICOaHUI MPYKMHHOTO
MasITHUKA.

[TonsiTre 0 3aTyXarONMX KOJICOAHUSX.
Brinyxaennsie konebanus. Pesonanc.
Pe3zonancHas kpuBas. Bousaue
3aTyXaHUs Ha BUJI PE30HAHCHOW KPUBOU.
ABTOKONIEOAHUS.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
METPOHOM, YacChl, KaueJu, My3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX 1 3aTYXalOIIUX
MEXaHUYECKUX KOJICOaHUM.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEPCHUI (PU3HUCCKIX BETHYNH.
OrneHKa rpaHull MOTPEUTHOCTEHM.
HaOmroneHue He3aBUCMMOCTH ITepUoia
MaJlbIX K0JieOaHU Tpy3a Ha HUTH

OT aMILTUTY/IbI.

DKCIIepUMEHTAIbHAS TPOBEPKA 3aKOHA
COXpPaHEHMS SHEPTUU MPH KOoJIeOaHUIX
rpy3a Ha Npy>KUHE.

Hab6nronenue pesonanca.
Onpenenenue ycioBUHA NPUMEHUMOCTH
MOJICJIM MaTeMaTUYECKOTO MasTHUKA U
UJI€aJTbHOTO MPYKUHHOTO MasiTHUKA.
Perienne pacu€THbIX 3a/1a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(hU3nYECKO MOJIEIBIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopmyt o TeMe «MexaHHuUeCKre
KOJICOQHUS.

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

1o TeMe « MeXaHn4YecKre KOJICOaHHs.
OOBsicHEHHE YCTPONCTBA U IIPUHITUTIA
JICMCTBUSI METPOHOMaA, YaCOB, Ka4eJIeH,
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MY3bIKQJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnonp3oBanue IT-TexHomorui

IIpU paboTe ¢ TOTOTHUTEILHBIMU
HMCTOYHUKAMU MH(GOPMAIIHH IO TEME, UX
KPUTHYECKUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH

2.2

DIJIEKTPOMArHUTHHIE
KoseOaHus

15

Koneb6arenbnblii KOHTYp. CBOOOIHBIE
AJIIEKTPOMATrHUTHBIE KOJIeOaHus

B UJI€AJIbHOM KOJIE0ATEIbHOM KOHTYpE.
®opmyna Tomcona. CBsi3b aMIUTATY/ bl
3apsiia KOHAEHCAaTopa C aMIUTUTYA0U
CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.
3aKOH COXpaHEHMS SJHEPTUU

B UJICAIbHOM KOJIeOATeIbHOM KOHTYpE.
3aTyxaronme 3JeKTPOMAarHUTHbIE
Kose0anus. BeiHyX1eHHbIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.
[lepemenHbIN TOK. MOIIHOCTH
NIEPEMEHHOTO TOKa. AMIUTUTYJHOE U
NEUCTBYIOLIEE 3HAUEHHE CUJIBI TOKA U
HaINpPsHKEHUS TPU pa3audHon popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA

OT BPEMEHH.

CunycounnalibHbI IEPEMEHHBIN TOK.
Pe3ucTop, kKoHAEHCATOp U KaTyIlKa
WHYKTUBHOCTH B LIETIN

[IpoBeneHNre KOCBEHHBIX U3MEPEHUH U
MCCIIEIOBAHUS 3aBUCUMOCTEN
($bU3MYECKUX BEIUYHUH MPU U3YYCHUU
AIIEKTPOMArHUTHBIX KOJICOAHU U 1ieTeit
MIEPEMEHHOTO TOKA.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPeHUM GU3HUECKUX BETHMYUH.
OneHka rpaHul NOTPEMIHOCTEN.
N3yuenue ycTpoiicTBa ¥ MpUHLIAINA
nencTBus Tpanchopmaropa.
HaOnronenue 31eKTpoMarHuTHOTO
pe30HaHca.

N3ydeHnne ocuumuiorpaMm
AJIEKTPOMArHUTHBIX KOJIEOaHUH.
Peliennie pacu€THbIX 3a/1a4 C SBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UYECKOM MOJIEITBIO

C MCIO0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyI o Teme «INEKTPOMArHUTHBIC
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CHHYCOMJIAJIbHOTO IEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HaIPSHKECHUU.

Wneanbhblil TpanchopmaTop.
[IpousBoacTBo, nepenayva u
NOTpeOJICHHE DIIEKTPUUECKON SHEPTHH.
DKOJIOTHYECKHUE PUCKU

IIPY IIPOU3BOCTBE JIEKTPOIHEPTUU.
KynbTypa ncnonb3zoBanus
3JIEKTPOIHEPTUU B TIOBCETHEBHOM
KU3ZHU.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHUE IIPOLIECCHI:
3JIEKTPUYECKU 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
ANEKTpoIepeaad

KOJIEOAHUS.

Perrenne kaueCcTBEHHBIX 3a/1a4,
TPeOYIOMUX TPUMEHEHHUS 3HAHUT

0 TeMe «DJIEKTPOMarHUTHBIC
KOJICOaHUAY.

CpaBHEeHHE MEXaHUUECKUX U
AIIEKTPOMATHUTHBIX KOJICOAHUH.
OOBsICHEHHE YCTPOMCTBA M TIPUHITUTIA
JICVCTBHS IEKTPUYECKOTO 3BOHKA,
reHepaTopa NepeMEeHHOT0 TOKa, JIMHUM
AIIEKTpOTIepeIay.

OmnpeneneHue yCaoBUM IPUMEHUMOCTH
MOJIEJIN HUJI€aJTbHOTO K0Je0aTeILHOTO
KOHTYpA.

AHau3 " OlleHKa MMOCIEICTBUN
HCIIOJIb30BaHUS PA3IMYHBIX CIIOCOO0B
IIPOM3BOJICTBA DJICKTPOIHEPTUH

C IIO3UIIMH DKOJIOTHUECKOUN
0e30MacHOCTH; TIPEICTABIICHUN

O paIMOHAILHOM MPUPOIOTIOTH30BAHIH
(B por1iecce Mo ArOTOBKKM COOOIIICHHI,
BBITIOJTHCHUHA TPYIITIOBBIX MTPOCKTOR)

2.3

MexaHu4ecKue 1
ANIEKTPOMArHUTHbHIC
BOJTHBI

10

MexaHnuyecKkre BOJIHBI, YCIIOBUS UX
pactpocrpanenus. [lonepeunsie u
IIPOAOJIbHBIE BOJIHBL. [lepron, CKOpoCTh
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6nronenue o6pa3zoBanus u
pacmpoCTpaHEHUS MOTIEPEIHBIX

¥ MIPOJIOJIbHBIX BOJIH, OTPaKEHUS U
npesoMJIeHUs, THTEpPepeHIInH

U Tu(dpakuy MEXaHUYECKUX BOJIH,
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OTpaXKECHUE, MPEIIOMIICHUE,
uHTepdepeHIus u AudpaKiusl.

3ByK. CKOpOCTh 3ByKa. | pOMKOCTh
3ByKa. Beicora ToHa. TemOp 3ByKa.
[IIymoBo€ 3arpsi3HEHNUE OKPYKAIOIEH
Cpelbl.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS
U3ITyYEHHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTaIusa BEKTOPOB

B, E°, vo B NIEKTPOMATHUTHOW BOJIHE.
CBoiicTBa 2JEKTPOMArHUTHBIX BOJIH:
OTpakeHue, MPeIOMIICHHE,
HoJIApU3aIysl, MHTEpPEpeHIINs U
nudpakIys.

[IIkama 37I€KTPOMAarHUTHBIX BOJIH.
[IpumeneHne >eKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHI_[I/IHBI paanoCBA3U U TCIICBUACHUS.

Papnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKarOIIEH CPEIbI.

TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHECHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI, paaap,
paIHONPUEMHHUK, TEJIEBU30D, AHTCHHA,
tenedon, CBU-neus, ynprpazBykoBas
JIMArHOCTUKA B TEXHUKE U MEJULIMHE

aKyCTHUUYECKOTO PE30HAHCa, CBSI3H
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILTUTY0M U 4aCTOTOM KOJeOaHUH.
N3ydeHne CBOMCTB yJbTpa3ByKa U €ro
IIPUMEHEHUSL.

HccnenoBanue cBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nudpakiys, “HTepdepeHIus.
OOHapyxeHue nH(PpPaKpacHOTo U
yIbTPaduOIECTOBOTO U3TYyUCHUH.
CpaBHEHHE MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycioBUM NPUMEHUMOCTH
MOJIEIN TAPMOHHYECKOIN BOIHBI.
Pelienne kauecTBEHHBIX 3a]1a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUIA

1o teme «MexaHnueckue u
AIEKTPOMArHUTHBIE BOJIHBI.
N3ydenne nmapaMeTpoB 3BYKOBOI
BOJIHBI.

N3ydenue pactipocTpaHeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
OOBsicCHEHUE YCTPONCTBA U TIPUHITUTIA
JIEUCTBUS MY3bIKAJIbHBIX MHCTPYMEHTOB,
panapa, paIuonpuEéMHIKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
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OOBbscHEHUE YIbTPa3BYKOBOM
JIMarHOCTHUKH B TEXHUKE U MEIUIIAHE.
Hcnons3oBanue IT-Trexnonorui

IIpU paboTe ¢ TOTOTHUTEILHBIMU
HMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
WX KPUTUYECKUU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHau3 " OlleHKa ITOCIEICTBUN
ITYMOBOTO Y 3JIEKTPOMarHuTHOTO
3arpsA3HEHUs OKPYKaroLIEen CpeJibl

C IIO3UIIMH DKOJIOTHUECKOUN
0€30I1aCHOCTH; TIPEICTaBICHUI

0 pallMOHAIILHOM MPUPOIOIIOIB30BaHUN
(B mpo1ecce MoArOTOBKKU COOOIIIEHHI,
BBITIOJTHEHUH TPYIIIIOBBIX ITPOCKTOB)

2.4

OnTuka

25

[IpssMonuHEHOE pacpOCTpaHEHUE

CBETa B OJJTHOPOAHOM cpene. JIyu cBera.

To4euyHbIN UCTOYHHK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI OTPAKECHHUS
cera. [Toctpoenune nzodpakeHuit

B IUTIOCKOM 3epkajie. Chepruueckue
3epKaiia.

[Ipenomiienue cBeta. 3aKOHBI
peIoMIICHHS cBeTa. AOCOIIOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTEIBbHBIN TOKA3aTeINb
npenomiieHus. [locTOSHCTBO YaCTOThI

HaoOmronenrne onTUuecKux siBICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPEHHU,
HUCCIEeI0BAHMS 3aBUCUMOCTEH
(bU3MYECKUX BEJIUYUH U OMBITOB

T10 MPOBEPKE MPETI0KEHHOU TUITOTE3bI
MIpY U3YYEHUHM SIBJICHUH MTPEJIOMIICHUS
CBETA Ha TPaHUIIC pasjelia IByX cpeil,
MIPEJIOMIICHHS CBETAa B COOMpArOIeH 1
pacCenBarOIIEH JTMH3aX, BOJTHOBBIX
CBOMCTB CBeETa.

HaOmroienue moaHoro BHyTPEHHETo
OTPAKEHUS, U3YUCHUE MOJICTTU
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CBETA U COOTHOLICHUE JJIUH BOJIH
IIPU [IEPEX0/I€ MOHOXPOMATUYECKOTO
CBETAa Uepe3 IPaHully paszeiia IByX
ONTUYECKUX CPE/I.

Xon sryden B mpusMe. Jlucnepcus ceera.
CrnoxHblit cocTaB 6emoro cBera. LIBer.
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHBIN yroa NOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.
CoOuparoniye 1 paccerBarOIIUe JTUH3BI.
Tonkas nuH3a. DOKYyCHOE PAaCCTOSHUE U
ONTUYECKAs CUJIa TOHKOM JIMH3BL.
3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS
TOHKOM CheprUuecKOil JINH3BI OT €€
F€OMETPHUU U OTHOCUTEIIBHOTO
IIOKa3aTes MPEJIOMIICHHUS.

dopMya TOHKOH JIMH3bL. Y BEIMYCHUE,
JTaBaeMoO€ JIMH30M.

Xon yqa, TpoIIeAIIero JIMH3Y MO/
IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontruueckon ocu. [loctpoenue
U300pKEHUI TOYKH U OTpe3Ka MPsIMOi
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npudopsl. Pazpemaromias
CIOCOOHOCTH. [ T1a3 Kak onTuyeckast
cucrema.

CBETOBO/IA.

[Tonyuenue n3o0pakeHus B CUCTEME
U3 MJIOCKOTO 3€pKaja U JIMH3BI,

B CHCTEME U3 JIBYX JIMH3.
KoHcTpyrpoBaHue TEIECKOMMUESCKUX
CUCTEM.

N3ydenue nossipusanvu CBETa,
OTPaXEHHOTO OT MOBEPXHOCTU
JIUDJICKTPUKA, U3yUYCHUE
HHTEep(PEPEHITNH JTa3ePHOTO U3ITYUCHUS
Ha JIBYX IEJISIX.

ITomydyeHue crieKTpa U3Iy4eHust
CBETOIMO/a IIPU MOMOIIU
TU(PaKIIMOHHON PEIIETKH.

Perienne pacu€THbIX 3a/1a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UIECKON MOJICITBIO

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB 1
dbopmyit o Teme «OnTUKa.

Pemenne kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUIA

1o Teme «OnTHKa.

ITocTpoeHue u pacuéT n300paKeHUMH,
CO3/IaBaEMBIX IJIOCKUM 3€PKaJIOM,
TOHKOW JIMH30M.

Ornpenenenue yclioBHil MIPUMEHUMOCTH
MOJIEJIM TOHKOM JIMH3bI; TPAHHUL]
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[Ipenenb TpUMEHUMOCTH
TEOMETPUYECKON ONTUKH.

Bonnosas ontuka. Untepdepenims
cBera. KorepeHTHbIE UICTOYHUKH.

VY caoBus HaOMIOAEHUS MAKCUMYMOB U
MUHHUMYMOB B UHTEPHEPEHITMOHHON
KapTUHE OT JIBYX KOT€PEHTHBIX
MCTOYHHUKOB. [Tprmepsl Kimaccuueckux
UHTEP(HEPEHIIMOHHBIX CXEM.
Hudpakuus ceera. udpakunonHas
pemérka. Y cioBue HabIIOAeHUS
[JIABHBIX MAKCUMYMOB MPH MaJICHUH
MOHOXPOMaTHYECKOr0 CBETa

Ha TUPPAKIMOHHYIO PEHIETKY.
[Tonmapu3zanus ceera.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHE MPOLECCHI: OUKH,
JyTia, IepucKom, goToarnrmapar,
MHUKPOCKOII, TPOEKIIMOHHBIH armapar,
IIPOCBETIIEHNE ONTHKHU, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA

MPUMEHUMOCTH T€OMETPUUYECKOMN
OIITHKH.

OObsicHeHuEe 0COOEHHOCTEHN MPOTEKAHUS
ONITUYECKUX SABJICHUI: UHTEP(DEPECHIINH,
T paKkIum, TUCTIEPCUH, TIOTTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbscHEeHNE yCTPOICTBA U TPUHIINIIA
JEUCTBUS OYKOB, JIYIIBI, IEPUCKOTIIA,
dboToanmnapara, MUKPOCKOTIA,
MIPOEKIIMOHHOTO arapara,
TU(PpaKIIMOHHOM PEIIETKH, BOJIOKOHHON
OIITUKH.

OOBsicHEHUE TIPOCBETIICHUS ONITUKH.
PaGoTa B rpynmax mpu o0CyX1eHUN
BOTIPOCOB MEXKIIPEMETHOTO XapaKkTepa
(manpumep, o Teme «CBETOBBIC
SIBJICHUSI B TIPUPOJICH)

Hroro no pazneny

60

Pa3znen 3. OcHOBBI ClIeIIHAJIBHOM TEOPUH OTHOCUTEJIbHOCTH (1aee - CTO)

3.1

OcHOBBI
CIIELIMAIIBHOU TEOPUH
OTHOCUTEIbHOCTHU

5

['paHu1IBI IPUMEHUMOCTH KJIACCUYECKOMN
MeXaHuku. [locTynaTel crienuanbHON
TEOPUHA OTHOCUTEIIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOU

[IpoBeneHrEe KOCBEHHBIX U3MEPECHUN
HUMITYJIbCA M SHEPTUH PEIIATUBHCTCKUX
gacTuIl (1o ¢poTorpagusiM TPEKOB
3apsHKEHHBIX YaCTHIl B MArHUTHOM
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untepBal. [IpeobpazoBanus Jlopena.
YcnoBrue NPUYNHHOCTH.
OTHOCUTENBHOCTHh OAHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKpaleHUE
JUTHHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON
YaCTHUIIBI.

CBs13b MacChl ¢ 3HEPTUEN U UMITYJIBCOM
PENATUBUCTCKON YaCTULIBI. DHEPIUs
IIOKOSI.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKUE ITPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIIN

oJje).

AHaM3 ¥ oNKMcaHue (PU3NICCKIX
SIBJICHHUH C UCITOJIh30BAHUEM TTOCTYJIATOB
CHEIUaTbHOM TEOPUH OTHOCUTEIHLHOCTH.
OObsicHEHNE IPUHIINIA TCHCTBUS
CIIyTHHKOBBIX TPUEMHHUKOB,
YCKOPUTEIICH 3apsSKECHHBIX YaCTHII

3apsKEHHBIX YaCTHUL]

Hroro no pazueny 5

Pa3nen 4. KBanToBasi pusuka

4.1 KopmnyckynapHo- 15 PaBHOBECHOE TEMIOBOE U3ITyUYEeHUE IIpoBeaeHrE KOCBEHHBIX U3MEPEHHUIA,
BOJIHOBOM JyaJIu3M (u31yyeHue abCOJIFOTHO YEPHOTO TENA). | UCCIEIOBAHUS 3aBUCUMOCTEN MEXIY

3akoH cMmenieHus: Buna. ['unoresa
[limanka o kBaHTax.

DOTOHBI. DHEPTUSI U UMITYJIBC (POTOHA.
®dororddext. Onbitet A.I'. CtoneTona.
3akonbl hoTodddekra. YpaBHeHHE
OitHmTeitHa 11 hoTodddexra.
«Kpacnas rpanuna» dhotorddexra.
JlaBnieHue cBeTa (B 4aCTHOCTH,
JIaBJICHUE CBETa Ha a0COIFOTHO

(bU3nYECKUMU BEIMUYMHAMU

MIpU U3y4eHUU aBjIeHUs poTodrPdekra.
OmnpeneneHre aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEpPEHUN (PU3HUESCKUX BEITUYHH.
OrneHka rpaHull MOTPEUTHOCTEM.
Pemienue pacu€THBIX 3aj1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJICITBIO
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MOTJIOHIAIOIIYIO U a0COJIFOTHO
OTPKAIOITYIO TOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BonHoBrslIe cBocTBa yacTull. BoiHbI
ne bpoins. [Inuna BoaHbI 1 bpoiis u
pa3Mepsl 001aCTH JTOKATU3AIMT
JBUKYIIEHCS YACTHULIBI.
KopnyckynsipHO-BOJIHOBOM Jyanu3M.

Judpakuus 3IeKTPOHOB Ha KpUCTAIIIaX.

Crneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHonIEHNS HEOIPEIEIEHHOCTEN
I'eitzenOepra.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MPOLECCHI:
CIIEKTPOMETp, (POTOIIEMEHT,
(doToAATUNK, TYHHETbHBIA MUKPOCKOTI,
COJIHEUHas OaTapesi, CBETOIUO

C UCIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SIBIICHUSI.

Pelenne kauecTBEeHHBIX 3aj1a4,
TPEOYIOMUX TPUMEHEHHUS 3HAHUT

1o TeMe «KBaHTOBBIE SIBICHUSY.
OmnpenenenHue yciaoBH IPUMEHUMOCTH
KBAaHTOBOM MOJIEJIA CBETA.

AHaJIN3 KBaHTOBBIX IPOLIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OlinmTenHa aa Gporoaddekra,
MPUHIINAIA COOTHOIIEHUI
HeonpenenéuHoctu [ elizendepra.
OObsicHEHUE TPUHITUTIA JCHCTBUS
CIIEKTpOMETpa, (PoTOIIEMEHTA,
dboToaTYMKA, TYHHEITEHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapeu,
CBETOAMO/IA.

Hcnons3zoBanue [ T-Ttexnonoruii

pu paboTe ¢ TOMOJHUTETLHBIMU
MCTOYHUKAMU UH(GOPMAIIUU TI0 TEME,
WX KPUTUYECKU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OnBITHI IO HCCICAOBAHNIO CTPOCHUA
aToMa. HHaHeTapHaH MOZACIIb aTOMa

Pezepdopna.
[Toctynatel bopa. M3nyuenue u

OmnpeneneHue IJIMHBI BOJHBI JJa3¢PHOTO
U3ITyYEHUSI.

HaOmnronenue nuHeyaThIx CIIEKTPOB.
HccnenoBanue CrieKTpa pa3pekeHHOTO
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norjoiieHrue GOTOHOB MPH MEPEX0Ie
aToMa ¢ OJIHOTO YPOBHSI DHEPTUH

HA JIPYTOH.

Bunpi cnexktpos. CriekTp ypoBHEN
SHEPruM aToMa BOJAOPO/IA.
CHoHTaHHOE U BBIHYKJIEHHOE
n3ny4yeHue csera. Jlasep.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
CIIEKTPaJIbHBIN aHATU3 (CIIEKTPOCKOIT),
J1a3€p, KBAHTOBBIM KOMIIBIOTED

aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
nocTossHHON PunOepra.

N3yuenue ycTponcTBa v JEUCTBUS
CYETYMKA HOHU3UPYIOITUX YACTHII.
OmnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozenu atoma Pesepdopaa.
OObsicHEHNE IPUHIINIIA TCHCTBUS
CIIEKTPOCKOTIA, JIa3epa, KBAaHTOBOTO
KOMIIBIOTEpA.

AHaJn3 KBaHTOBBIX MPOLIECCOB

Ha OCHOBE IIEPBOT0 U BTOPOIO
IOCTyJ1aTOB bopa

4.3

du3uka aTOMHOI 0
a1pa u
AJIEMEHTAPHBIX
JACTUI]

Hyxknonnas monens snpa ['eiizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yuciio sapa. U3oromsl.
PangnoaktuBHOCTH. Anbha-pacmal.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paJuOAaKTUBHOIO pacnaja.
PannoakTuBHBIE U30TOIBI B IPUPOJE.
CBOMCTBA MOHU3NUPYIOLIETO U3ITYYEHNUS.
Bivsinue pagnoakTUBHOCTH Ha KUBbIE
opranu3mbl. EctrecTBeHHBIH QOH
usiydyenus. /lozumerpus.

DHeprus CBsA3U HYKJIOHOB B SIJIPE.
SAnepubie cuibl. JledexT maccer spa.
SnepHble peakiuu. JleneHne u CUHTE3

[IpoBenenne n3mepeHun
pagnoakTUBHOTO (hoHa

C UCITIOJIb30BAaHUEM JI03UMETPA U
HCCIIEJIOBAHUE TPEKOB YaCTHIL

(o roToBBIM oTOrpadusiM).
N3yuenue norionieHus 6eTa-4acTHIl
ATFOMUHUEM.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJIEIN aTOMHOTO SiIpa.

AHaJIN3 ¥ ONUCAHUE SIICPHBIX PEAKIIHUMA
C MCIOJIb30BAHUEM MOHITUH MacCOBOE
YUCJIO U 3apsij sapa, SHEPTUs CBSA3U
A/lpa, 3aKOHOB COXpaHEHHUs 3apsja,
MacCCOBOTO YHCJIa U SHEPTUH B SICPHBIX
peaKkIusx, 3aKOHA PaJIMOAKTUBHOTO

74




denepanbHas padboyas nporpamma | dusuka. 10—11 knaccel (yriayOnEHHBINR YPOBCHB)

anep. Snepusie peaktopsl. [IpodieMbl
YIIPaBJISIEMOTO TEPMOSIICPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKThI PA3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpaluuy ¥ UCCICTOBAHUS
AJIEMEHTAPHBIX YACTHL.
DOyHIaMEHTAIBHBIE B3AUMOACHCTBHS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenne o CTaHIapTHON
Mojiend. KBapk-ritooHHass MOJEIb
aZpOHOB.

®u3suka 3a npenenamu CTaHaapTHOU
Mozenu. TémHas MaTepusi U TEMHAs
SHEPIusl.

EnnncTBO mznueckoii KapTUHBI MUpA.
TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKHUE MIPOLIECCHI: T03UMETD,
Kamepa BuiibcoHa, iAepHbBIA PEaKTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6om0a, MarHUTHO-PE30HAHCHAS
ToMorpadus

pacnaja.

OOBsicHeHHUE TPUHIINATIA JCHCTBUS
JI03UMETpa, Kamepbl BruiibcoHa,
SJIEPHOTO peaKkTopa, TEPMOSIEPHOTO
peakTopa, aTOMHOM 60MOBI, MArHUTHO-
PE30HAHCHOM ToMorpaduu.

AHanu3 1 OIleHKa BIUSHHUS
PaIMOaKTUBHOCTHU Ha KUBbBIC
OpTraHU3MBI, a TAKXKE MOCIIEICTBUI
Pa3BUTHSA SIIEPHOM SHEPTETUKHU

C IIO3UIIMH DKOJIOTHUECKOUN
0€3011acCHOCTH; TIPEACTaBICHUM

0 pallMOHAILHOM MPUPOI0TIOJIb30BAHUN
(B mpo1iecce MOATOTOBKU COOOIIEHUH,
BBITOJIHEHUS TPYIIIIOBBIX MPOECKTOB)

Hroro no pazneny

25

Paznen 5. DieMeHTHI aCTPOH

OMHHM U aACTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMUH U
acTpoU3UKH

12

DTarnbl pa3BUTUS ACTPOHOMUMU.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3Ha4YeHUe acTpoHOMUU. [ [pMeHNMOCTh
3aKOHOB (PU3UKH 151 OOBICHEHUS

HaOmronenue 38€31H0r0 HEDA
HEBOOPYKEHHBIM IJ1a30M

C HCTOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUM ISl OIIPEAEICHUS
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MPUPOIbI KOCMUYECKUX OOBHEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienopanuii. CoBpeMEHHbIE
ONTUYCCKHUE TEIICCKOIEI,
pagruoTeIECKOIIbI, BHEaTMOC(hEepHas
ACTPOHOMMUSL.

Bun 38é3qH0T0 HEOa. Co3BE3 U5, IPKHE
3BE3/IbI, IJIAHETHI, UX BUAUMOC
JIBIDKECHUE.

ConHeuHas cucTeMa.

Connne. CotHeuUHast aKkTUBHOCTb.
Hctounuk sneprum CoiiHia 1 3BE37.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKH.
Jlnarpamma «CIEKTPaJIbHBIN KJIacC —
CBETHUMOCTBY». 3BE3/IbI ITIaBHOU
TIOCJICIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb JIJIsI 3BE3]]
rJIaBHOM IMOCJIEAOBATEIbHOCTH.
BuyTpenHee ctpoeHue 3BE3.
CoBpeMeHHbIE MTPEACTABICHHUS

0 MPOMCXOXKAECHUM U 3BoJIIoIIMKM CoTHIIA
1 3BE3]1. DTalbl )KU3HU 3BE3]I.
Muineunsin [lyts — Hama I"anakTuka.
[Tonoxenue u nmwxenne CoirHia

B 'amakTtuke. TUIBI raJaKkTHK.
Paagnoranaktuku u kBas3apsl. YEpHbIe
JIBIPBI B siApaxX rajJakTHK.

MIOJIO’KEHUS HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3anst CeBEpHOro NoJyapus 1
SIPKUE 3BE3IBI.

HaOnronenue B Teneckon JIyHbl, IaHET,
TYMaHHOCTEW U 3BE3/IHBIX CKOIUICHUM.
Y4acTtue B IMCKYCCUU O POJIH
ACTPOHOMMH B COBPEMEHHON KapTHUHE
MHpPA, B MPAKTUYECKON JEATCIBHOCTH
YEJIOBEKA U TAJIbHEUIIIEM HAyYHO-
TEXHUYECKOM PA3BUTHH.

IToaroroBka cooOIIEHNH O METOIaX
MOJTYYEHHUSI HAYYHBIX ACTPOHOMUYECKUX
3HAHUM, OTKPBITUAX B COBPEMEHHOM
aCTPOHOMMUH.

[IpuMeHeHne 0CHOBOMOJIATAFOIIINX
ACTPOHOMMYECKHUX MOHSTUM, 3aKOHOB U
TEOpuH ISl aHAIU3a U O0BICHEHUS
(hU3UYIECKUX TIPOLIECCOB, TPOUCXOSIIINX
B 3BE€3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEKTAJIAKTUYECKOM CpeJie, IBUKCHUS
HEOECHBIX TEJ, YBOIIOIMU 3BE3] U
Bcenennoit
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Bcenennas. Paciiupenne BeeneHHowu.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe
U3ITy4EHUE.
MacmrabHas cTpykTypa BeeneHHoid.
MeraranakTuka.
Hepeménnpie mpobaemMbl aCTpOHOMUU
Hroro no pazaeny 12
Pa3nen 6. @®u3nyeckuii NPaKTUKYM
6.1 duznueckuit 16 Crioco0bl u3MepeHus pU3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MPaKTUKYM BEJIMYMH C UCIIOIb30BaHUEM UCCJIEI0BAHUM 3aBUCUMOCTEN
aHAJIOTOBBIX U IU(POBBIX bu3MYeCKUX BEJIMYWH, IPOBEPKA
M3MEPUTEIIbHBIX TPUOOPOB U MPENIOKEHHBIX TUIIOTE3 (BBIOOP
KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM. U3 padoT, OMMCAHHBIX B TEMATUYECKUX
AOCOIOTHBIE U OTHOCUTEIBLHBIE pazzienax « Y Y4eHU4eCKui SKCIIePUMEHT,
HOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX | TabopaTopHbIe pabOTHI, TPAKTUKYM) )
BesinurH. OlieHKa TpaHull
MIOTPENTHOCTEN
Htoro mo pazmemny 16
Paznen 7. O6001a01ee MOBTOPEeHNE
7.1 Cucremaruszanus u 15 O06o0011eHME U cCUCTEMATU3AIUS VYyacTtue B AUCKYCCUU O POJIH (PUBUKHU U
o0o01ieHne CoJZlep KaHMs pa3AeiioB Kypca aCTPOHOMUU B PA3JIMYHBIX cepax
MIPEIMETHOTO «Mexanukay, «MonekymnsipHas Qu3nuka | JesTeIbHOCTH YEJI0BEKa.
COJIEP>KaHMS U ONIbITA U TEPMOJMHAMUKAY, [TonroroBka coob1ieHuit o0 Mecte
NEATEIbHOCTH, «InexTpoauHaMukay, «Konedanus u (bu3MYeCcKO KapTUHBI MUpA B PATY
npUOOPETEHHOTO BOJIHBI», «OCHOBBI CIIEIMATILHON TEOPUH | COBPEMEHHBIX ITPEICTABICHUN
IIPU U3YUYEHUH Kypca OTHOCUTEIBHOCTHY», «KBaHTOBas O MPUPOJIE.
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¢buszukm 10-11
KJIaCCOB

¢uznka», «ANeMEHTbl aCTPOHOMUU U
acTpOU3UKI.

Ponb ¢usuku u actpoHOMUHN

B 9KOHOMHMYECKO, TEXHOJIOTUYECKOM,
COITMAJILHOM M ATHYECKOU cepax
JESTEIIbHOCTH YEJIOBEKA, POJIb U MECTO
(UMK U ACTPOHOMUHU B COBPEMEHHOM
HAy4YHOU KapTUHE MUpPA, 3HAUCHHE
ONMCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHOMN U TPOrHOCTUYECKON
byHKUIMN PU3zndecKoil TeoOpuu, pob
(¢u3nueckoil Teopur B POpMUPOBAHUU
IpeICTaBICHUN 0 (PU3NUECKON KapTUHE
MHpa, MECTO (PU3NYECKON KapTUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX [TPEACTABICHUIM
0 MPUPOAE

BelnonHenne yueOHbIX 3aaHui,
JEMOHCTPUPYIOIIUX OCBOECHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJINYMH Y 3aKOHOB Kypca ¢hu3uku 10—
11 knaccos

Uroro no pazgeny 15
PezepBHoe Bpemst 10
OBIIEE KOJIMYECTBO 170
YACOB I1O ITPOT'PAMME
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