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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3MKe Ha ypoBHE CpeaHero olmiero oopaszoBaHus pa3paboTaHa
Ha OCHOBE TIOJIO)KEHHM M TpeOOBaHMM K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTenbHOM mporpammel, npeactaBieHHbx B OI'OC COO, a Takxke ¢ yuyeToM
(benepaibHOM padoueii mporpaMMbl BocniuTanusa u KoHnenuu npenojaBanus yaeOHOTO
npeamera «®Puszukay B 00pa3oBaTelbHBIX opraHuzamnusx Poccuiickoit ®@epepaiuu,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

[Iporpamma mo ¢Qusuke omnpenenser o0s3aTeNbHOE MNPEIMETHOE COJEpIKAHUE,
YCTAaHaBJIIMBAECT PEKOMEHAYEMYIO IMOCJIEAOBATEILHOCTh H3YUYEHUSI TEM M Pa3zeiioB
y4eOHOTO MpeaMeTa C y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTOTMKU
y4eOHOTr0 mpoliecca, BO3paCcTHBIX 0coOeHHOCTel oOydaronuxcs. [IporpamMmma no puzuke
JaeT MPEACTABICHUE O LETSAX, COJIepKAHUU, OOIIEH cTpaTeruu oOy4YeHusl, BOCIIUTaHUS
U pa3BUTHUS OOYYAIOIINXCS CPEACTBAMU YueOHOTo npeameTa « Pu3nkay Ha YriryOJIeHHOM
YpOBHE.

N3yuenue kypca usuku yriayOJIeHHOTO YPOBHS IMO3BOJISIET Pean30BaTh 3a/1auu
po¢deCCUOHAIBHOM OpPUEHTAIMH, HAMPABICHO HA CO3JIaHUE YCJIOBHUM JJIsI TIPOSIBJICHUS
CBOMX HHTEJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEM KaXKIbIM OO0YyYaroluMcs,
KOTOpbIE  HEOOXOJIMMBI  JJIi  TPOJOJDKEHHS  00pa3oBaHUsi B OpraHU3ALMSIX
po¢heCCUOHAIBHOTO oOpa3oBaHUsI MO  Pa3IMYHBIM  (PUBHKO-TEXHUYECKUM
Y WH)KEHEPHBIM CIEIIUATbHOCTSIM.



B nporpamme no ¢usuke omnpenensioTcs IUIAHHUPYEMbIE pe3yJIbTaThl OCBOEHUS
Kypca (u3MKM Ha ypOBHE CpeaHero oO0miero oOpa3oBaHUs: JMYHOCTHEIE,
MeTaIpeAMETHbIE, IPEIMETHBIE (Ha yriIyOeHHOM ypoBHE). HayuHo-MeTo1010rn4ecKoit
OCHOBOM 17151 pa3pabOTKu TPeOOBaHUH K TMUHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM
pe3ynbTaTaM 00ydaroluXcsi, OCBOMBIIMX MPOrpaMMy MO (PU3UKE HA YPOBHE CPEIHETO
oO1ero oOpa3oBaHus Ha YIIIyOJIEGHHOM YPOBHE, SIBJISIETCS CUCTEMHO-JIEATEIbHOCTHBIN
MOJIXO/I.

[Iporpamma no ¢u3MKe BKIIIOYAET:

IUTAaHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca PU3UKU Ha YIITyOJIEHHOM YPOBHE, B TOM
quCIIie MPEAMETHBIC PE3YNIbTATHI IO T01aM 00yUYEHUS;

cozepxkaHue yueoHoro npeamera «Ou3rka» mo rogam oOy4eHHUs;

TEMaTHUYECKOE TIaHMPOBAHKE IO roJlaM O0yUYEeHUS;

nepeveHb (KoaudukaTop) MpoBepseMbIX TpeOOBAaHUN K pe3yjbTaTaM OCBOCHHS
OCHOBHOM 00pa3zoBaTeIbHON MpOrpaMMbl CPEIHETO OOIeT0 00pa30BaHUs U DJIEMEHTOB
coJiepKaHus 0 (PU3HKE.

[IporpamMma 1o gu3uke uMeeT NPUMEPHBIN XapaKTep U MOXKET OBbITh MCIOJIb30BaHa
YUHUTEISIMA (PU3UKH JI51 COCTaBIEHUS] CBOMX Pad0UYUX MPOTPaAMM.

[Iporpamma 1o ¢pu3HKe IpeoCTaBIsseT BOZMOXHOCTH JIs Pealn3aluy Pa3IudHbIX
METOJIMYECKUX MOJXOJOB K MpEenoJaBaHui0 (U3UKUA Ha YIrIIyOJIEHHOM YpOBHE
IIPU YCIIOBUU COXPaHEHUs 00s3aTeIbHON YacTU COJIEpKaHus Kypca

®u3nka Kak Hayka o HaubOosee oOLIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHUU
00 okpyxkawmem wMupe. [IkoapHBIE Kypc QU3HKH — cUCTEeMOOOpa3yrolui
JUTSl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, MOCKOJIbKY (PM3UUECKUE 3aKOHBI JIEXKAT
B OCHOBE IIPOIICCCOB W SBJICHUN, H3y4yaeMbIX XHUMHEH, Owosormei, (u3ndeckoi
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MPUMEHEHHUE (DU3UUYECKHUX
3HAHUH OMPEACIINUIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHI B cepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, TIOJYyYEHHs] HOBBIX MaTEepUAJIOB
C 3a/IaHHBIMU CBOMcTBaMU. M3yueHre (pu3nKu BHOCUT OCHOBHOM BKJIaJ B (pOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOydwaronierocs, B (OpMUPOBAHUE YMEHUN
MPUMEHSATh HAYYHbIA METO/I MO3HAHUSI MPU BBITIOJIHEHUH UMH YY€OHBIX HCCIIEIOBAHUH.

B ocHOBY Kkypca ¢u3NKK Ha ypOBHE CPEIHEr0 OOIIEro oOpa3oBaHUs MOJIOKEH Pl
UJel, KOTOPbIE MOXKHO paCCMaTpPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoesa wyenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTMUECKH
3aBEPILECHHBIM, OH COJEPKHUT Marepuan M3 BCEX pasliefioB (DU3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK U1 COBPEMEHHOMN (DU3UKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUM € HEN MaTepuan Kypca pU3nkyu oObeMHEH
BOKpYr ¢usnueckux Teopuil. Bemymmm B Kypce sBusiercs (HOpMHUpPOBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEILIECTBE U IOJIE.

Hoesa cymanumapuzayuu. Peannsanus wnaed IPEANoaracT HMCHOJb30BaHUE
rYMaHUTapHOTO MOTEHIMaNa (U3MYECKON HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (HUBHUKH



C pa3BUTHEM O0OIllecTBa, a TaKkXke C MHPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOTIEMaMU.

Hoesa npuknaonou nanpasiennocmu. Kypc ¢Guszuku yriyOJeHHOIO YpOBHS
npeanojaraeT 3HaAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJIOTHYECKUX
NPWIOKEHUN M3YYEHHBIX TEOpHUil M 3aKkoHOB. [Ipu »TOM paccMmaTtpuBaroTCs Ha YpOBHE
oOIIuX MPEeCTaBICHUN U COBPEMEHHbBIE TEXHUUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoesn rxonozuzayuu peanu3yercs MocpeiCTBOM BBEACHUS 3JIEMEHTOB COJEPKaHUS,
MOCBSIIIEHHBIX AKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a TaKkke OOCYKICHHs MpoOJeM paloHAIbHOTO
IPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON O€30MaCHOCTH.

OcBoenue couepkaHUsi TOPOrpaMmbl MO  (QU3MKE  JIOJDKHO  CTPOUTCA
Ha MPUHLUIIAX CUCTEMHO-AESITEIIBHOCTHOrO moaxoxaa. Jns (usumku peanuzanust 3TUX
MPUHITUIIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CaMOCTOSITEIBHOTO JKCIIEPUMEHTa Kak
MIOCTOSIHHO JIEUCTBYIOLIETO (hakTopa yueOHoro npoiecca. s yriy0ieHHOro ypoBHS —
3TO CHUCTEMa CaMOCTOATEIBHOIO YYEHUYECKOIO JKCIEPUMEHTA, BKJIIOYAIOIIETO
(GpOHTaJIbHBIE YUEHUYECKHUE OIBITHI MPU W3YYEHUU HOBOTO Marepuaa, J1abopaTOpHbIE
paboTel M paboThl MpakTUKyma. [Ipu STOM BO3MOXKHBI JBa crocoba peanu3aiuu
¢bu3nYecKoro npakTukyma. B mepBom ciydyae MpakTUKyM TPOBOJUTCS JUOO B KOHIIE
10 u 11 xnaccoB, 1100 MOCIIe TEPBOTO U BTOPOTO MOTYTOANIN B KOXKJIOM M3 3TUX KJIACCOB.
BTopoii cnocob — 3To uHTErpanus padoT NpakTUKyMa B CUCTEMY Ja0OpaTOPHBIX padoT,
KOTOpBIE IPOBOASATCS B Ipoliecce u3ydeHus paszaena (temsl). Ilpu sTom noa paboramu
MPaKTUKyMa T[OHUMAETCS CaMOCTOSATEIbHOE MCCIEI0BaHue, KOTOPOE€ MPOBOJIUTCSA
10 pPyKOBOJACTBY CBEPHYTOr0, 0000IIIEHHOTO BH/a 0€3 MOIaroBoil HHCTPYKIUU.

B mporpamme no ¢gu3uke cucreMa y4EHWYECKOIrO 3KCIEPUMEHTA, Jad0paTOPHBIX
paboT U MpakTHKyMma Mpe/CTaBlieHa €IUHBIM TiepeuHeM. BriOOp TemaThKu JUisl 3THX
BHJIOB  yYYCHHUYCCKMX  MPAKTHUYECKHMX  PabOT  OCYIIECTBISACTCS  YYaCTHUKAMHU
00pa30BaTENbHOTO MpoLiecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOIrO IUIAHWPOBAHUS
U ocHareHus kabuneta pusuku. [Ipu sTom obecrnieunBaeTcst OBIaAeHUE 00YYAIOIUMUCS
YMEHUSMH TIPOBOJUTH MPSMBIE U KOCBEHHBIC U3MEPEHUS, HCCIICIOBAHUS 3aBUCUMOCTEH
(M3UYECKUX BEJIMUMH U TTIOCTAHOBKY OIBITOB 1O MPOBEPKE MPE/TI0KEHHBIX THIIOTES.

Bonbioe BHUMaHWE yAENSIETCS PENICHUIO PACUYCTHBHIX W KAaYeCTBEHHBIX 3ajad.
[Ipu sTOM 1711 pacyeTHBIX 3a/ay MPUOPUTETOM SBISIOTCA 3aJayd C SIBHO 3aJaHHOU
W HESBHO 3aJaHHONW (M3MYECKOW MOJECNbI0, TMO3BOJSIONINEG TPUMEHSITh H3yUYCHHBIE
3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJHOr0 paszzenia Kypca, TaK WU HHTETPUPYS
MpUMEHEHNE 3HAHWW M3 Pa3HBIX pa3ienioB. /[ KayecTBEHHBIX 3a/ady MPUOPHUTETOM
SBJISIFOTCSL 3a7]aHusl Ha OOBICHEHME/Tpe/ICKa3aHne MPOTEKaHUs (DU3NYECKUX SIBICHHMA
W TIPOIIECCOB B OKpYXKalOIIEeH >KW3HU, TpeOyromue BbiOOpa (U3UYECKOW MOJETU
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu OI'OC COO k MarepHalibHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOro mpouecca Kypc (U3UKU yriayOJEHHOTO YpOBHS Ha YpPOBHE
CpeaHero o61iero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBUSX MIPEIMETHOTO KaOMHETA.



B kabunere ¢u3uku A0MKHO OBITH HeoOXoauMoe jabopaTopHoe 000pYyI0BaHUE
JUIA  BBIMIOJTHCHUS YKa3aHHBIX B TIpOrpaMMe 10 (U3MKE YYCHHUYECKHX OIIBITOB,
71a00paTOpHBIX pabOT U pabOT MPAKTUKYMAa, a TAK)KE IEMOHCTPAIIHOHHOE 000pYTI0BaHHE.
JleMoHCTpaliMoHHOE 000pyn0BaHKE POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHOW  JOCTATOYHOCTH M  OOECTIeUrMBaeT TIOCTAHOBKY  IEPEUYHUCIICHHBIX
B IporpaMme Mo (Pu3MKe KIIOYEBBIX JEMOHCTPALMM JUIsl UCCISAOBAHUS U3y4aeMbIX
SIBJICHUH ¥ TIPOIIECCOB, SMITUPUICCKUX U (PYHIAMEHTATBHBIX 3aKOHOB, MX TEXHHYCCKUX
IIPUMEHCHU .

JlabopaTopHoe o00oOpynoBaHME JUUII  YYEHMUECKHMX  MPAKTUYECKUX  padoT
dbopmupyeTcsi B BUIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIIEUMBAETCS B pacueTe OJIHOTO
KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaThyeckue KOMIUIEKTBl JIa0OpaTOPHOIO
000pyI0BaHUS IOJKHBI OBITH TOCTPOEHBI HA KOMIJIEKCHOM HCTIOJIb30BAHUH aHAJIOTOBBIX
1 IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIC
U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMH LIETISIMA M3y4eHHs (u3uku B 0O0IeM O00pa30BaHUU SBIISIFOTCS:

dbopMHupOBaHE WHTEpPECAa M CTPEMJICHHUS OOYJarONIMXCsl K HAyYHOMY W3YUCHHIO
MIPUPOIBI, PAa3BUTHE MX MHTEIUICKTYATIbHBIX H TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUH O HAy4YHOM METOJ€ IMO3HaHus U (HOPMUPOBAHHE
HCCJIEIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHEpOBaHWEe HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YYEHUS OCHOB
CTpOEHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3HUKU;

dbopMupoBaHue YMEHUN OOBICHATH SBJIECHUS C MCIOJIb30BAaHHEM (PU3MUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHrEe TPEACTaBICHUH O poiau (U3UKA 7 Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TMPEICTABICHUH O BO3MOXHBIX cdepax Oymaymiedt mpodeccruoHalIbHON
NEATETBPHOCTH, CBSI3aHHBIX C (PU3UKOM, TTOJTOTOBKA K JallbHEUIIIEMY OOYYEHHUIO B ATOM
HaIPaBJICHUH.

JlocTikeHrne JTUX IeJedl oOecreunBaeTCsi pelIeHHuEM CIEAYIONIMX — 3aaa4
B IpOIIeCcCe U3yUYeHUs Kypca (GU3UKU HA YPOBHE CPEAHETO 00111er0 00pa3oBaHus:

MpUOOpPETEHUE CUCTEMBbl 3HAHUKW 00 O00mMX (GU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, DJIEKTPOIMHAMUKY,
KBaHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMHupOBaHWE YMEHHA TPUMEHSITH TEOPETUYECCKUE 3HAHUS I OOBSICHEHUS
(U3UYECKUX SBIICHUW B TPUPOAEC | JUISI TPUHATHS TPAKTUYECKUX PEHICHUHN
B ITIOBCETHEBHOM KM3HU;

OCBOCHHE CIIOCOOOB PEIICHUS Pa3IUYHBIX 3a/ad C SIBHO 3aJIaHHOW (PU3M4YecKoi
MOJIEJIbIO, 33134, MOJPA3yMEBAIOIINX CAMOCTOATENIbHOE COo3aHue (PU3MUECKON MOJIENH,
COOTBETCTBYIOIIEH YCIOBHAM 3a]1a4M, B TOM YHCJIC 33/1a4 MHKEHEPHOTO XapaKTepa;

NOHUMaHUe (PU3MYECKUX OCHOB M MPUHLIMUIIOB JIEUCTBUSI TEXHUYECKUX YCTPOWCTB
U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;



OBJIAJICHHE METOJAaMH CaMOCTOATENbHOTO IUIAHUPOBAHUS U MPOBEICHUS
($U3MYECKUX AKCIIEPUMEHTOB, aHAll3a U WHTEpHpeTanuu uHGOpMaIuU, ONpeaeIecHus
JOCTOBEPHOCTH MOJTYYEHHOTO pPe3yJIbTaTa;

CO3JJaHME YCJIOBHM JUIsi pa3BUTHS YMEHUH MPOEKTHO-UCCIIENOBATENHCKOM,
TBOPUYECKOU JICSITETbHOCTH;

pasBuTHE WHTEepeca K cdepaM mpodhecCHOHATBHOW ACATEIBHOCTH, CBSI3aHHOU
¢ (pU3UKOM.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO yranyOieHHbIH YPOBEHb H3yUCHUS
yaeOHoro npeamMera « Pu3nKay Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs BRIOUPACTCS
OoOy4aroIMMUCs, MIAHUPYIONIMMHU MPOAOKEHUE 00pa3oBaHUsl 1O CIHEHUATBLHOCTIM
(MBUKO-TEXHUYECKOTO TPOQUITSL.

OO6miee 4KMCIIO YacOB, PEKOMEHJOBAHHBIX JUIsl M3ydeHUs (Pu3uku (YriiyOJeHHBIN
ypoBeHb), — 340 yacoB: B 10 kiacce — 170 yvacoB (5 yacoB B Hepnento), B 11 kiacce —
170 gacoB (5 yacoB B HE/IEIIO).

[IpensiaraemMelii B mporpamMme 1o pu3uKe nepeyeHb Jad0paTOPHBIX U MPAKTUYECKUX
paboT sABISETCS PEKOMEIOBAHHBIM, YIUTEIh JeJIaeT BEIOOP MPOBEACHHS 1a00paTOPHBIX
paboT U OMBITOB C YYETOM HHJIMBUYaJIBHBIX OCOOCHHOCTEN 00y4arOIuXCsl.

B mnporpamMme mno ¢u3sMKe KaxkIOro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHH,
OTBOJIUMBIN Ha BapUAaTUBHYIO YacTh MPOrPAMMBbI, COJEpKaHUE KOTOPOM (opMUpYETCs
y4acTHHKaMu oOpa3oBaTelbHOTO Tmpolnecca. Jlrobas pabodas mnporpamma JOJDKHA
MOJIHOCTBIO BKJTIOUYATh B C€0s ColiepKaHKe IaHHOW TPOrpaMMBbl 10 (hU3HKE.



COIEPKAHUE OBYYEHMUA

10 KUIIACC

Pazgen 1. HayuyHblii MeTOA NO3HAHUSA NPUPOABI

®duszuka — ¢yHIaMeHTalbHAsg Hayka o mpupoze. HaydHbiii mMeTon moO3HAHHS
¥ METOJIbl UCCIIEIOBaHMS (PU3UUECKUX SBICHUI.

OKCIIepUMEHT W Teopus B Tpolecce TMo3HaHus mnpupoabl. HaOmronenue
Y DKCIIEPUMEHT B (PU3HUKE.

CnocoObsl  u3MepeHus (U3MYECKUX BEIMYMH  (QHAJIOTOBBIE U ITU(POBBIC
MU3MEPUTEIbHBIE MPUOOPBI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUUHUH (AOCONMIOTHASI U OTHOCUTENIbHASA).

MopnenupoBanue (U3MYECKUX SIBICHUNM M MPOLECCOB (MaTepuaibHas TOYKa,
abCOJIIOTHO TBEPOE TEJO, HeaIbHasl KHUAKOCTh, UJCAIbHBIN a3, TOUCUHBIN 3apsn).
I'mnore3a. ®U3NYECKUI 3aKOH, TPAHUIIBI €T0 NPUMEHUMOCTH. DHU3nyecKas TEOpHsl.

Ponb 1 mecto Gpusuku B GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTHUHBI MHUpa,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomsi, NPAKMUKyM

N3mepenue cuibl TOKa M HANpsKEHUS B LENH MOCTOSHHOTO TOKa MPH MOMOIIH
aHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIHHBIX MPUOOPOB.

3HakoMcTBO ¢ uUdpoBoil naboparopuer 1o Qusuke. Ilpumepsl u3MepeHus
(bu3NYeCKUX BEJIMYMH MPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe qBukeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 ABUKEeHUS. CucTteMa
oTcuera.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

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

[Tepememnienue, CKOPOCTh (CpeAHsISt CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUAIbHOW TOYKH, HMX TNPOCKIMH HA OCH CHUCTEeMbl KoopauHat. ClioxeHue
MIEPEMEILCHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJUHENHOE NBUXKEHUE. 3aBHCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MYyTH MATEPUAIBHOM TOYKM OT BPEMEHU U HX
rpaduku.

CBobOomHOe maaeHUE. YCKOpPeHHE CBOOOJHOrO TajeHus. JIBWKeHHE Tela,
OpOIIIEHHOTO IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH M YCKOPEHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH U UX rpadUKHu.

KpuBonuuennoe nuxeHne. JIBKEHME MaTEPUAIIBHOM TOYKH IO OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTh. [lepuoa u yactora obOpanienus. LleHTpocTpeMutenbHOe
(HOpMasnbpHOE), KacaTeabHOE (TAaHI€HIMAIbHOE) U TMOJHOE YCKOPEHHE MaTepuaIbHOM
TOYKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKUEC IIPOUCCChI: CITMAOMCTP, IBHKXCHHEC
CHaps/10B, OCITHBIC, IICCTCPCHYATHLIC U PCMCHHBLIC IICPpEaAaIn, CKOPOCTHBIC J'II/ICI)TBI.

Jlemoncmpayuu

Mogens CHCTEMBI OTCYETA, WLTIOCTPALMs KHHEMAaTUYECKUX XAPAKTEPUCTUK
JBHKCHUSL.

CniocoOsbI nccieoBaHus IBUKCHUM.

NnmrocTpanms npeaenbHOro nepexo/ia i USMEpEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3peKEHHOM MPOCTPAHCTRE.

HaGmronenne nBwkeHMs Tena, OpOIIEHHOTO IO YIJOM K TOPHU30HTY
Y TOPU30HTAIBHO.

HarmpaBnenue CKopoCTH Ipu JIBUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUM, CKOPOCTEM JBUIKEHUS OJHOTO M TOTO XK€ Teja
B PAa3HBIX CUCTEMAX OTCYETA.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

N3yueHne HEPaAaBHOMEPHOIO JIBUKEHHS C LEIbI0 ONPEACICHUS MTHOBEHHOM
CKOpOCTH.

N3mepenne ycKOpeHMs MpU MNPAMOJIMHEMHOM PAaBHOYCKOPEHHOM JIBUYKCHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKCHUMU.

N3mepenne yckopeHHs CBOOOMHOTO MajcHUs (PEKOMEHIOBAHO MCIIOJIb30BAHHE
1 poBoii 1abopatopun).

N3ydenne nBmxkeHUs Teja, OpPOIIEHHOTO TOpHU30HTaNBHO. [IpoBepka THUIMOTE3BI
0 TPSAMOM MPOMOPIIUMOHATBLHON 3aBUCUMOCTH MEXY HAJTbHOCTBIO MOJIETA U HAYAJIBHOU
CKOPOCTBIO TeJa.

N3yuenue nBukeHus Tea 1Mo OKPY>KHOCTH € IIOCTOSHHOMW 10 MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIeproaa oOpaIleHruss KOHMYECKOr0 MasiTHUKA OT €ro
MapaMeTpPOB.

Tema 2. /lunamuka

Ilepeii  3akoH Hperotona. HMuHepumanbHbie cucteMmsl ortcdera. [IpuHumn
oTHocuTenbHOCTH ['anmmnes. HeunepuumaneHble CHUCTEMBI OTcYeTa (ONpEAENICHHE,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cuil.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOUYKHU.

Tpernii 3akoH Hpr0TOHA 1151 MaTepHranbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U WHEPTHOM
MAaccChl.

Cuna TsKecTH. 3aBUCHMOCTb YCKOPEHHUS CBOOOJHOTO TAaJEHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO MJIAHETHI U OT reorpauyeckoil mupoThl. JBuKeHUE HEOECHBIX TET
U UX cnyTHUKOB. 3akoHbl Kennepa. [lepBas kocmuyeckasi CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyYIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIBKEHUSI U CUJIa TPEHUS MOKOSI.
Koaddutment tpenus. Cuiia COnpoTUBIICHUS MTPH IBHKEHUU TEJa B )KUIKOCTH WJIH Trase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIFHOTO JIBUYKEHUSI.

Hasnenue. ['uppocrarnueckoe nasienue. Cuia Apxumena.

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

Jlemoncmpayuu

HaGnronenue ABMKEHUS Tel B MHEPIHUAIBHBIX M HEHMHEPIMAIBHBIX CHCTEMaXx
oTcuera.

[IpyHLIMT OTHOCUTENBHOCTH.

Kauenue aByX HUIMHAPOB WK IIAPOB PA3HON MACCHI C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIUATILHON CUCTEMbI OTCUETA.

CpaBHeHHE PaBHOAECHCTBYIOMIEH MPHUIIOKEHHBIX K TEIIy CHJI C MPOU3BEICHUEM
MaccChl T€Jla Ha €r0 YCKOPEHHE B MHEPLUUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cuJ1, BO3HUKAIOIIKMX B PE3YJIbTATE B3AUMOACHCTBHS TEIL.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec tena nmpu yckopeHHOM MObEME U TTaJICHUH.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TIOKOS1, KAUEHUS U CKOJIBKCHUSI.

Yuenuueckuui sxcnepumenm, nabopamopHuvle pabomul, NPAKMUKYM

N3mepenne paBHOJAEHCTBYIOLIEH CHUJI MIPU ABMKEHUU OpyCKa MO HAKJIOHHOMN
IJIOCKOCTH.

[IpoBepka runore3sl 0 HE3aBUCUMOCTH BPEMEHHU JBUKEHHUS OpyCKa MO HAKJIIOHHOM
IIJIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MAacCChI.

HccnenoBanue 3aBUCUMOCTH  CWJI  YIIPYTOCTH, BO3HHMKAKOIIMX B IPYKHUHE
1 pe3UHOBOM 00pasIie, OT ux aedopMaiiui.

N3yuyenune NBUKEHHS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JerKuil
OJI0K.

N3mepenune koadduimeHta TpeHUsT MO BEJIMYMHE YTIJIOBOro KkoddduimeHnrta
3aBUCUMOCTH Frp(N).

HccnenoBanne nBMKEHUS Opycka MO HAKJIOHHOW IJIOCKOCTH C TEpEMEHHBIM
KO3 PUITMEHTOM TpEHUS.

N3yuyeHue NBM>KEHMS IPy3a HAa BAJTy C TPEHUEM.

Tema 3. Cmamuxa meepoozo mena

AbcomoTHO TBepaoe Teno. [locTynarenbHOe U BpalllaTeIbHOE IBUKEHUE TBEPOTO
Tena. MOMEHT Cuibl OTHOCUTENBbHO Ocu BpaueHus. Ilmedo cuibl. CroxxeHue cuil,
NPUIOKEHHBIX K TBepAoMy Teny. LleHTp Tsbkectu Tena.

YcnoBus paBHOBECHUS TBEPIOTO TENA.



YcroitunBoe, HEyCTOMUHUBOE, O€3pa3IMUHOE PAaBHOBECHE.
TexHuueckue  yCTpOMCTBA M TEXHOJIOTMUECKME  IPOLECCHI:  KPOHIUTEWH,
CTPOMTENBHBIM KPaH, PEIIETYaThIE KOHCTPYKIIUH.

Jlemoncmpayuu
VY ci10BUsI paBHOBECHS.
Busr paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopHuvle pabomul, NPaKmuKym
HccenenoBanue ycinoBHil paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BPAILICHUS.
KoncTpynpoBanne KpOHIITENHOB U PaCUeT CUJI YIPYTOCTH.
N3ydenune ycTON4MBOCTH TBEPAOIO TENA, UMEIOLIETO IUIONaAb OMOPBI.

Tema 4. 3aKonvl coOXpanenus 6 MexanHuke

NmMnynbe MaTeprallbHOW TOYKH, CHCTEMBI MaTE€pUaJbHBIX TOYeK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

NMmyiibe cuipl 1 ”3BMEHEHNE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT nmnyiibca MaTepuagbHOu Touku. [IpencraBienne o COXxpaHEeHH MOMEHTA
MMITYJIbCA B [IEHTPAJIbHBIX MOJIAX.

PaGota cunpl Ha MamoM H Ha KOHEYHOM mepeMelieHuu. ['paduueckoe
MPEACTABICHUE PAOOTHI CUIIBI.

MOIIHOCTH CHUJIBL.

Kunetnueckass »Hepruss MarepuaibHOW TOYKH. Teopema 00 U3MEHEHHUH
KUHETUYECKOW SJHEPTUM MATEPUATIBHOW TOUKHU.

[loreHupanbHple W HEMOTCHIMANbHbIE CUJbl. [loTeHIuManpHass SHEPTHUS.
[loTenmumanpHas sHeprus ynpyro aedopMuUpoBaHHOW mpyxkuHbl. [loTeHnmanbHas
DHEPrus Tejla B OJHOPOJHOM TIpaBUTAaUMOHHOM mnoJje. [loTeHuuanbHas 3HEprusi Tena
B I'PaBUTAIMOHHOM I10JI€ OJJHOPOAHOTO 1Iapa (BHYTPH M BHE I1apa). Bropast kocmuueckas
CKOpOCTb. TpeThsl KOCMUYECKAst CKOPOCTb.

CBsi3b palOOTHl HEMOTEHIMATBHBIX CHJI C M3MEHEHHEM MEXaHMYECKOW JHEPIrHH
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOI SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymm 8 UACaNbHOW KUIAKOCTHM KakK CJIEICTBHUE 3aKOHA
COXPaHEHHs] MEXaHUYECKOU IHEPTUU.

TexHnueckne yCTpOMCTBA M TEXHOJIOTUYECKHUE TMPOLECCHI: JIBUKECHHE PAKET,
BOJIOMET, KOTIEep, MPYKUHHBIN MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHWE HA KOHbKAX.

Jlemoncmpayuu
3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE ABMKEHUE.
N3mepenre MOIITHOCTH CUJIBI.
N3MeHeHue sHepruu Tena npu COBEPIICHUN PabOTHI.
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Bzanmuble nipeBpallieHrs] KWHHETUYECKOW Y TOTEHIUATIbHOW SHEPTU U IIPU JIEUCTBUU
HA TEJIO CHJIBI TSHKECTU U CUJIBI YIIPYTOCTH.
CoxpaHeHue SHEPTUH MPU CBOOOTHOM MaJICHUU.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomol, NPAKMUKYM

N3mepenne nMiysbca 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
TPEHMUS.

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

Paszpes 3. MoJjiekysipHasi Gusuka 1 TepMOAMHAMMKA
Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJOKEHUS MOJIEKYJIIpHO-KuHeTn4Yeckor Teopun (MKT), ux onbiTHOE
obocHoBanue. Juddysus. bpoyHOoBckoe  ABWKEHHE.  XapakTep  JABMKCHHS
Y B3aUMOJECHCTBHSI YaCTHUIL BellecTBa. MOJEnN CTPOEHHUS Ia30B, )KUAKOCTEN U TBEPIBIX
TeI U OOBSICHEHHE CBOMCTB BEIlIECTBA Ha OCHOBE 3THX Mojeneid. Macca u pasmepsl
Mouiekyn (atomoB). KonnuectBo BemiectBa. [loctosiHnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl ee wm3Mepenms. Illkama
temreparyp Llenscus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TECOPHUM: YAaCTHIIBI ra3a
IBIKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBeie  3akoHbl.  YpaBHeHue MenneneeBa—Kanelipona.  AGcomroTHas
temriepatypa (mkana Ttemneparyp KensBuna). 3akon JlampTona. H3omporieccsr
B UJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BeulecTBa. [ paduueckoe npencrabienue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHUEW MOCTYyNATEIbHOIO
TEIJIOBOTO JIBHXKEHHSI MOJIEKYJ UJI€aJbHOTO T'a3a (OCHOBHOE YPAaBHEHHE MOJIEKYJISPHO-
KMHETHUYECKOW TEOPHUH UJI€aTTbHOTO T'a3a).

CBsi3b  a0COJIIOTHOM TEMIEpaTyphl TEPMOJUHAMUYECKOW CHUCTEMBI CO CpEIIHEH
KMHETUYECKOW SHEPTUEN MOCTYNAaTEIbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue yCTpoHCTBA M TEXHOJOTHYECKHE MPOLIECChl: TEPMOMETpP, OapoMeTp,
MTOJIy4YE€HHE HAHOMATEPHUaJIOB.

Jlemoncmpayuu
Moaenu ABMKEHUS YaCTHII BEIICCTBA.
Mopenb GpOyHOBCKOTO JBUKEHUS.
Buaeoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUXKCHHUS.
Huddysust KUIKOCTEN.
Mogaens onbiTa llTepHa.
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[TpuTspkeHre MOTEKYII.
Monenu KPUCTaJUTMYECKHIX PEIIEeTOK.
Habmoienue u riccieoBanne H30IMPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol, NPAKMUKYM

HccnenoBanue mporiecca yCTaHOBJICHHS TETUIOBOTO PAaBHOBECHS MPHU TEIJIO0OMEHE
MEXKY TOpSTYEN U XOJIOJHOM BOJIOM.

N3ydenne wu30TEepMUYECKOro Tmpolecca (PEKOMEHJOBAaHO  HMCIIOJIb30BaHHUE
1udpoBoii 1abopaTopun).

N3ydeHne n30XopHOTO mpoiiecca.

N3yuenne nzobapHoro mpoiiecca.

IIpoBepka ypaBHEHHUS COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunvl

TepMoanHaMHUuecKas (TH) cucTeMa. 3agaHue  BHEIIHHUX  YCIIOBUM
JUIS TEPMOAMHAMUYECKON cucTeMbl. BHenHue u BHyTpeHHHE napameTphl. [lapameTrpsr
TEPMOJMHAMUYECKON CHUCTEMbl KaK CpeJHUE 3HAUCHUS BEIMYMH, OMHUCHIBAIOIINX €€
COCTOSIHUE Ha MHUKPOCKOIIUYECKOM YPOBHE.

HyneBoe  Hauamo  TepMOAMHAMHKHU. Camonpou3BoipHasg  pellakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogenbs uaeanbHOTO ra3a B TEPMOJMHAMUKE — CHUCTEMa YpPaBHEHHI: ypaBHEHUE
MenneneeBa—KnaneipoHa # BBIPAKEHHE Il BHYTPEHHEHW DHEpPruu. Y CIOBUS
MIPUMEHUMOCTH 3TON MOJENIU: HU3Kasi KOHIIEHTPAlUs YacTHUL], BBICOKHE TEMIIEPATYPHI.
BripaxkeHue i BHyTpEHHEN S3HEPTUH OJTHOATOMHOI'O UJI€aJIbHOTO rasa.

KBa3zucrarnueckue u HeCTaTUYECKHUE MTPOLIECCHI.

OnemeHTapHasi paboTa B TepMoJuHaMuKe. Bpraucienue paboTel 1mo rpaduky
rpolecca Ha pV-aquarpamme.

Teronepenayda kak ciocod U3MEHEHUS! BHYTPEHHEN SHEPTHH TEPMOTUHAMUYECKON
cucteMbl 0e3 coBepieHus: padboThl. KOHBEKIIMS, TEMIONPOBOIHOCTD, U3IIyYCHUE.

KommnuectBo Temnotsl. TennoemMkocTs Tena. Y aenpHasi 1 MOJISIpHAS TETUIOEMKOCTH
BelleCcTBa. YpaBHeHHEe Mailepa. YenbHas TEIoTa CcropaHust ToruuBa. Pacuer
KOJIMYECTBa TEIUIOTHI TpH Terionepenaye. [lonarue o0 aguadbaTHOM Mpoliecce.

IlepBblii 3aKOH TepMOAWHAMHUKHA. BHyTpeHHss sHeprus. KosnuecTBO TEIIOTHI
1 paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopo#i 3akoH TepMOJWHAMHUKH JIsi PAaBHOBECHBIX IPOIECCOB: 4YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHUCTEMBI MPOXOJIUT €IUHCTBEHHAs
annabara. AGCOIIOTHAS TeMIepaTypa.

BTopoli 3aKOH TEpMOAMHAMUKHU [IJI HEPABHOBECHBIX IPOILECCOB: HEBO3MOMKHO
nepenaTh TEIIOTY OT Oojiee XOJIOJHOTO Tejla K 0oJjiee HarperoMy 0e3 KOMIICHCAIluu
(Knaysuyc). HeobpatuMocTs IpUpOAHBIX TPOIECCOB.

[Tpunuune! necteus Termmobix MamuH. KIIT/I.

Maxkcumanbaoe 3Hauenue KITJI. ukn Kapho.
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DKOJIOTUYECKUE AaCMEKThl HCIOJIb30BaHUS TEIUIOBBIX JBHraresieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl:  XOJOAWUIbHHUK,
KOHAUIIMOHED, TU3EIIbHBIN U KapOIopaTOPHBIN ABUTaTENH, TApOBasi TypOUHA, OTyuYeHUE
CBEpXHU3KHUX TEMIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C HCIOJIb30BaHUEM
TEIUIOBOTO HAacoca, YyTUIW3alus OHOOPraHMYEeCKOro TOIUIMBA JJIsi  BBIPaOOTKH
«TETUTOBOI» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3MeHeHune TeMnepatypsl Ipy ainabaTHIeCKOM PaCIIMPECHHH.
Bo3nymnoe orauso.
CpaBHeHUE yJIebHBIX TEINIOEMKOCTEH BEIIECTB.
CnocoObl M3MEHEHUS BHYTPEHHEN YHEPTUH.
Uccnenosanue agnabaTHOTO MpoIiecca.
KomribroTepHbie MOJIENN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

N3mepenue yaenpHOU TENI0EMKOCTH.

Hccnenosanue npouecca OCTbIBaHUSI BELIECTBA.

UccnenoBanue annadbaTHOTO TIpoliecca.

N3ydyenne  B3aMMOCBSI3M  DHEPrUM  MEKMOJICKYJIPHOTO  B3aWMOJICVCTBUA
Y TEMIIEPATYpPbl KUIIEHUS KUJIKOCTEH.

Tema 3. Acpezamnvie cocmoanus eeuwiecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u KoHjeHcanus. VcmapeHue u KumneHue. YenbHas TerioTa
napooOpa3zoBaHusl.

Haceimiennble 1 HeHachlleHHbIE mapbl. KayecTBeHHAss 3aBUCMMOCThH TJIOTHOCTH
M JaBJICHUS] HACBIIIEHHOTO Mapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT OObeMa
HACBILIEHHOTO Napa. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT JaBJICHUS B AKUJKOCTH.

BnaxxnocTh Bo3myxa. AGCONIOTHAS U OTHOCUTEbHAS BIAXKHOCTb.

Tepnoe teno. Kpucramnumueckue u amopdHbie Teina. AHM30TPONHUS CBOWCTB
KpuctaiuioB. IlnaBieHwe ©W KpucTaUuM3alMsa. YAelbHas TEmioTa IUIaBICHUS.
Cybmumarusi.

Hedbopmanuu TBepmoro tena. Pactskenue u cxatue. Cnur. Monyns FOHra.
[Ipenen ynpyrux nedopmaiui.

TenmoBoe pacmmpeHne XUIKOCTEH M TBEPIbIX Tell, OOBEMHOE W JIMHEHHOE
pacimipeHrde. AHTapMOHHM3M TEIJIOBBIX KOJeOaHWUW YacTHI] BEIIECTBA KaK IMpUYMHA
TEIJIOBOT'O PaCIIUPEHUsI TNl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pazoBbIX Epexoaax.

YpaBHeHUE TEIJI0BOTO OajaHca.

[ToBepxHocTHOoe HaTshKeHHE. Ko0d(pGUIMEHT MOBEPXHOCTHOTO  HATSIKEHUS.
Kanmapusie aBneHus. JlaBneHWE NOA HCKPUBJIEHHOW ITOBEPXHOCTBIO JKHIKOCTH.
®opmyia Jlarutaca.
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TexHuueckue yCTPOﬁCTBa N TCXHOJIOTHYCCKHUEC IPOLECCChI: X XUIKHUC KPpUCTAJIIIbI,
COBPCMCHHBIC MaTCpHaJIbl.

Jlemoncmpayuu
TennoBoe pacmnpeHue.
CBoiicTBa HACBIIIEHHBIX TTAPOB.
Kunenue. Kunenue npu moHMWKEHHOM JIaBJICHHUH.
N3mepenue cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.
OnBITHI C MBUIBHBIMY TUICHKAMH.
CwmaunBaHue.
Kanunnsipasie siBneHus.
Mopenu HEHbIOTOHOBCKOM AKUJKOCTH.
CriocoObl u3MepeHus BIAXKHOCTH.
Uccnenosanue HarpeBaHus U MIaBJICHUS KPUCTAUIMUYECKOTO BEIIECTBA.
Bunbl nedopmarimii.
Habmronenue manbix nedopmanui.

Yuenuueckuu sxcnepumenm, nabopamophuvie pabomul, NPaKmuKym

N3yueHune 3akOHOMEPHOCTEN UCTIAPEHNUS )KUIKOCTEM.

N3mepenne yaenpHOM TEMIOTHI IIABJICHHUS JIBJA.

W3yueHue CBOMCTB HACBHILICHHBIX [1apPOB.

N3mepenue aOCOMOTHONW BIQKHOCTH BO3JyXa M OILEHKAa MacChl IapoB
B [TIOMEUICHUHU.

N3mepenne kordpuiireHTa HOBEpXHOCTHOTO HATSKEHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH iepopMaliii pe3nHOBOro o0pa3sia oT MPHUII0KEHHOM
K HEMY CHJIBL.

Pa3znen 4. DuekTpoauHaMuka
Tema 1. dnekmpuueckoe noine

OneKkTpu3alnmsi Tel M €€ TMPOSABICHUS. OJEeKTpudyeckuil 3apsa. JBa Buna
ANEKTPUYECKUX  3apsfoB.  [IpOBONHMKH, AUANEKTPUKHM U TOIYNPOBOTHUKHU.
DJieMEeHTapHBIN JISKTPUUECCKUN 3apsi. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsia.

BzaumoneiictBue 3apsaoB. Toueunble 3apsiabl. 3akoH Kymona.

DnekTpuueckoe noJie. Ero geiicTBre Ha AIEKTPUUYECKUE 3apsibl.

HanpsoxkenHOCTh nekTpudeckoro nodis. [IpoOusiii 3apsn. JIuaum HanpsKeHHOCTH
aNeKTpUdecKoro nosist. OMHOPOAHOE DIICKTPUUECKOE TTOJIE.

[ToTeHINaNBHOCTh ~ BNEKTPOCTATUYECKOrO  ToJyisl.  Pa3HOCTh  MOTEHUIHMAJIOB
u HanpsbkeHue. [loTeHnManbHas SHEpPrus 3apsaa B DJIEKTPOCTATUYECKOM TIOJIC.
[ToreHuman »aeKTpOCTaTHUECKOrO MojsA. CBA3b HANPSHKEHHOCTH TOJISI U Pa3HOCTH
MOTEHUHAJIOB Il JJIGKTPOCTATUYECKOro  moyis  (Kak  OJHOPOJHOTO,  TakK
Y HEOJTHOPOHOTO).

[TpyHIMT CyNEpIIO3UIINH dJIEKTPUUECKUX MOJIEH.

14



[Tone Ttoueunoro 3apsima. Ilonme paBHOMepHO 3apsikeHHOM cdepbl. [lose
PaBHOMEPHO 3apsbKeHHOro 1o oObeMy 1mapa. Ilone paBHOMepHO 3apshKEeHHOU
OeCKOHEYHOM  IMIOCKOCTH. KapTuHBI  JTUHUNA  HANPSOHKEHHOCTH  JTUX  TOJIeH
Y DKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEM.

IIpoBOAHMKH B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aPSI0B.

JIM3IIEKTPUKN B 3JEKTPOCTATUYECKOM MoJie. [U3JIeKTprudecKass NpOHUIAEMOCTh
BEILIECTBA.

Konpencarop. OJEKTpOEMKOCTh KOHJEHCATOpa. JIEKTPOEMKOCTb  IIOCKOTO
KOHJIEHCATOpA.

[TapamrensHOe coenuHeHHe KOHIeHcaTopoB. llocimenoBarenbHOE coenuHeHne
KOHJIEHCATOPOB.

DHeprus 3apsLKEHHOTO KOHASHCATOpa.

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

TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHI:  AIEKTPOCKOI,
AIIEKTPOMETP,  DJIEKTPOCTATUYECKAs  3allliTa,  3a3eMJICHUE  3JIEKTpOonpHOOpoB,
KOHJIEHCaTophl, TeHepaTtop Ban ae ['paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHLIAI JEHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE MOJIE ABYX 3aPSIKEHHBIX TUIACTHH.

Mogaensb anekTpoctaTudeckoro reueparopa (Ban ne I'paada).

IIpOBOJHUKH B DJIIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON €EMKOCTH.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaToOpa OT IUIOLIAAY IUIACTHH,
PACCTOSIHUS MEXAY HUMU U IUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHEprus AIEKTPUYECKOTO MOJIS 3aPKEHHOT0 KOHAEHCATOPA.

3apszka 1 pa3psiika KOHJIEHCATOpa Yepe3 pe3UCTop.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

OrneHka cu1 B3aUMO/JICHCTBUS 3apSIKEHHBIX TEJl.

HaOmronenue mpeBpalieHusl SHEPTUM 3apsHKEHHOTO KOHJEHCATOpa B DHEPTUIO
M3JIYyYEHUS CBETOANOIA.

N3yuenue npoTekaHusi TOKa B IIEMH, COACPIKAILCH KOHIEHCATOP.

Pacnpenenenre pasHOCTH MOTEHIMAIOB (HAMPSDKEHMS) MPU TOCJIEI0BATEIIbHOM
COCIMHEHUU KOHICHCATOPOB.

Uccnenosanue paspsjia KOHJIEHCATOPA Yepe3 PESUCTOP.

Tema 2. Ilocmoannwiii 31eKmpuyeckuil mokK

Cwuna toka. [1oCTOSIHHBIN TOK.

VYcioBus CylIeCTBOBAaHMS MOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa. McTOuHMKM TOKA.
Hanpsoxenue U u D/1C €.

3akoH Oma JiJ1s yJacTKa LEenu.
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DJIEKTPUYECKOE COMPOTUBJIEHUE. 3aBHUCUMOCTH COINPOTUBIICHUS OIHOPOJHOTO
OPOBOJHMKA OT €ro JUIMHblI MW IUIOHIAAW T[IONEPEYHOTO CEYECHUSA. Y IEIBbHOE
CONIPOTHUBJIEHUE BEILIECTBA.

[TocnenoBarenbHOE, MAPATIIETBHOE, CMEIIIAHHOE COEAMHEHNE TPOBOIHUKOB. Pacuer
pa3BeTBICHHBIX deKTprueckux menei. [Ipasuna Kupxroda.

PaboTa snextpudeckoro Toka. 3akoH Jxoymns—Jlenia.

MOIHOCTP  3JEKTPUYECKOTO  TOKAa. TeruoBas  MOIIHOCTb,  BbIAEISEMAs
Ha PE3UCTOpE.

OJIC 1 BHyTpeHHEE CONPOTHUBJIICHHUE HMCTOYHHUKA TOKAa. 3akoH OMa aJisi TOJHOM
(3aMKHYTOM) 3JIeKTpUYECKOM 11enu. MouHOCTh UCTOYHMKA Toka. KopoTkoe 3aMbIkaHue.

KonnencaTop B 1enu mocTOSSHHOTO TOKA.

TexHu4yeckne yCcTporucTBa U TEXHOJOTHYECKHUE MPOLECCHI: AMIIEPMETP, BOIBTMETP,
peocTar, CYETUUK JIEKTPUIECKON IHEPTUM.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIIPSKEHMSL.

HccnegoBanue 3aBUCMMOCTH CHJIbI TOKA OT HANPsDKEHUS ISl PE3UCTOpPA, JaMIIbl
HaKaJIMBaHUS U CBETOINOAA.

3aBUCUMOCTB CONPOTUBIIEHUS IWJIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IIJIOIIAIN
MONEPEYHOr0 CEYEHHs U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT CONPOTHUBJIEHUS MPU MOCTOSHHOM
HaIPsHKEHUH.

IIpsamoe u3zmepenune OJIC. KopoTkoe 3aMblKaHHWE TalbBaHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco6bl coeTuHeHrs CTOYHUKOB Toka, DJ]C GaTapeii.

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

Yuenuueckuui sxcnepumenm, nabopamopHule pabomul, NPaKMUKym

HccnegoBanue CMEIIaHHOTO COEUHEHUST PE3UCTOPOB.

N3mepeHue ynenbHOTro COMPOTUBIICHHUS TPOBOTHUKOB.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAMPSHKEHUS JJTs1 JIaMIThl HaKaTMBaHMUSI.

VYBenuuenue npeaesia u3MepeHust amnepMerpa (BoabTMETpa).

N3mepenue D/1C v BHyTPEHHETO COMPOTUBIICHUSI ICTOUHHUKA TOKA.

Uccnenosanne 3aBucumoctd IJ[C TallbBaHUYECKOTO 3JJIEMEHTAa OT BpPEMEHU
MIPU KOPOTKOM 3aMBbIKaHUH.

HccnegoBanue pa3HOCTH MOTEHIIMATIOB MEKTY TOJIFOCAMU HUCTOYHUKA TOKA OT CHUJIBI
TOKa B IIEIH.

HccnegoBanue 3aBUCUMOCTH MOJI€3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku ¢ paznuunulx cpeoax

DJIeKTpUYECKasi MPOBOJUMOCTD Pa3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IPOBOIUMOCTD
TBEPJBIX METAJUIOB. 3aBUCHUMOCTh CONPOTUBIICHUS METAJJIOB OT TEMIIEpPaTyphl.
CBepXnpoBOIUMOCTb.
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OnekTpuueckuid TOK B Bakyyme. CBoicTBa  3JEKTPOHHBIX  ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! M IPUMECHAs! TPOBOJUMOCTh HOJIYTIPOBOIHUKOB.
CaoiictBa p—n-nepexona. [lomynpoBogHUKOBEIE TPUOOPEI.

ONEeKTpUYECKUA TOK B DJIEKTPOJIMTAX. OJEKTPOJMTHYECKAs JUCCOLMALMA.
Onextposns. 3akoHbl Papajes 11 dIEKTPOIU3a.

DnexkTpudyeckuid TOK B rasax. CaMOCTOSTENBHBIA U HECAMOCTOSTENIBHBIN pa3psi.
Pa3nuyHble TUIIBI CAMOCTOSTENBHOTO pa3psiaa. MoaHus. [Tna3ma.

TexHHuecKre yCTPONCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: ra30pa3psiAHbIE JIAMIIbI,
AIIEKTPOHHO-JTy4YeBasi TPyOKa, MOJYIPOBOJHUKOBEIE MPHOOPHI: U0, TPaH3UCTOD,
dboToanoa, CBETOAMO[, TajdbBaHUKA, paQUHUpPOBAHHE MEIU, BbIIIABKA aJIFOMUHUSA,
ANEKTPOHHASE MUKPOCKOIIHS.

Jlemoncmpayuu
3aBHUCUMOCTB COMPOTUBJIEHUS] METAJIIIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB JIEKTPOJIUTOB.
3akoHbI 3eKTposn3a Papajes.
HckpoBoii pa3psia 1 MpOBOAUMOCTh BO3AYyXa.
CpaBHEeHUE TPOBOAMMOCTH METAIIJIOB U MTOJTYITPOBOJHUKOB.
OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomul, NPAKMUKYM
Hab6nronenue snexrponusza.
W3mepenue 3apsia 0JTHOBAJIEHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH CONTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsITHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU JUOIA.

Du3rYeCcKUil NPAKTUKYM

CnocoObl u3MepeHus (PU3NYECKHX BEJIWYUMH C MCIOJb30BAHUEM aHAJIOrOBBIX
U UA(POBBIX H3MEPUTENBHBIX MNPUOOPOB M KOMIIBIOTEPHBIX JaTUYUKOBBIX CHCTEM.
AOCOTIOTHBIE M OTHOCHUTENIbHBIE MOIPEUIHOCTH H3MEPEHUN (PU3UUECKUX BEJIUYHH.
OrneHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEPEHHH, MCCIEIOBAHUN 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYMH, NPOBEpKa NPEAJIOKEHHbIX TUMoTe3 (BbIOOp H3 paboOT, ONMUCAHHBIX
B TEMaTHYECKHX pa3jenaXx «YUEeHHYECKUH OSKCIEpUMEHT, JlabopaTopHble pPaboThI,
MIPAKTUKYM»).

MexknpeaMeTHbIE CBA3H

Nzyuenne kypca Qu3uku yriayOiaeHHOro ypoBHs B 10 kiacce ocyliecTBIseTCs
C YUETOM COJIEPKaTEIbHBIX MEXIIPEAMETHBIX CBsI3el C KypcaMu MaTeMaTHKHU, OMOJIOTHH,
XUMUH, reorpaduu 1 TEXHOJIOTHH.

MesicnpeOmemmnvie noHAmMuUA, CEA3AHHbIE C UYUECHUEM MEMO006 HAYUHO20
no3nanua: SABICHNUE, HAYUYHbIN (PaKT, TUNOTE3a, (U3HUECKasi BEIMUYMHA, 3aKOH, TEOPUS,
HaOJIOJICHUE, HKCIEPUMEHT, MOJCIUPOBAHME, MOJIENb, W3MEPEHHE, IOTPEIIHOCTU
U3MEPEHM, N3MEPUTENbHBIE TPUOOPHI, IU(PPOBast 1a00paTOPusI.
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Mamemamuxa: Pemienuie cucrembl ypaBHeHUH. JluHeliHas QyHkius, napadoina,
runepOoa, ux rpaguku u cBoiicTBa. TpuroHomerpuyeckue GyHKIUUA: CUHYC, KOCUHYC,
TAHI€HC, KOTAHINE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BekTopsl M HX
MIPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusn: mexaHnuueckoe ABWKEHUE B KUBOW mpupojae, auddysusi, ocMmoc,
TEIJIOOOMEH JKHUBBIX OPraHMW3MOB, TEIUJIOBOE 3arpsi3HEHUE OKpYXKaloleh Cpesbl,
yTUIn3aluss  OMOOPraHMYEeCKOro  TOIUIMBA  JUJIi  BBIPAOOTKH  «TEIJIOBOM»
U DIJIEKTPOIHEPTUH, MTOBEPXHOCTHOE HATSKEHUE U KAWJUISIPHBIC SIBJICHUS B MPUPOJE,
ANEKTPUYECKUE SBJICHUS B )KUBOU MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB W MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsA Macca, OJy4YeHHEe HAHOMAaTEpPHaJIOB, TEIUIOBbIE CBOMCTBA TBEPIBIX
T€J, XUIAKOCTEH W Tra3oB, KUIKHE KPUCTAJUIbI, AJIEKTPUUYECKUE CBOWCTBA METAJLJIOB,
ANEKTPOIUTUUECKAS JUCCOLMALINS, FaJbBaHUKA, dJIEKTPOHHAS MUKPOCKOIHSI.

T'eozpaghus: BNaxXxHOCTh BO3yXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonozua: npeoOpa3zoBaHUE IBWXKEHHUM C MCIOJIb30BAHUEM MEXaHHU3MOB, YYET
CyXOro M J>KUJIKOTO TpPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKUMM (KPOHILITEHH,
penieTyaTbie KOHCTPYKIIMH ), KCII0JIb30BAHKUE 3aKOHOB COXPAHEHUSI MEXaHUKU B TEXHUKE
(rupockor, BOJOMET U JIPYTHE), IBUTATEIb BHYTPEHHErO CrOpaHus, mapoBas TypOuHa,
OBITOBOM  XOJIOAWIBHUK, KOHAMIIMOHEP, TEXHOJOTUU TOJYYEHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas
3alllMTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, ra3opa3psaHbIe JIAMIIbl, MTOJIYIPOBOJHUKOBBIE
pUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. daekTpoanHaMuKa
Tema 4. Mazcnummnoe none

BzanmopaencTBrue NMOCTOSIHHBIX MArHUTOB U MPOBOJHHUKOB C TOKOM. MarnutHoe
rnoje. Bekrop MarHMTHOW WHAYKUMHU. [IpMHIMII Cynepno3uiM¥ MarHUTHBIX IOJIEH.
JInHUY MarHUTHOW UHTYKIIAH.

MaruutHoe T10Ji€ TMPOBOJHHMKA C TOKOM (NIPSMOrO TMPOBOJHUKA, KATYIIKU
1 KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, ee HarpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, ee HampaBlICHUE W MOJYJb. [[BHKEHHE 3apsiKEHHOM YaCTHIIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl JlopeHna.

MarnauTHoe o€ B BemectBe. DeppoMarHeTuku, rmapa- u JuaMarHeTUKH.

TexHudeckre yCTpPOMCTBA MW  TEXHOJOTHMYECKUE TMPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOABUTATEIH
Sko0u, yCKOpPUTEH dJI€MEHTAPHBIX YACTHII.

Jlemoncmpayuu
KapTtuna nuHMM MHIYKIIMM MarHUTHOTO TMOJIS TMOJIOCOBOTO M MOJAKOBOOOPa3HOTO
IMOCTOSIHHBIX MarHUTOB.
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KapTtuHa nuHUIl MarHUTHOM HMHAYKUMM TOJA JJIMHHOTO TPSIMOTO MPOBOJHHUKA
Y 3aMKHYTOT'O KOJBLEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3auMopelicTBUe JBYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIOpeH11a Ha HOHBI AJIEKTPOJIUTA.

Habmronenue nBrkeHUs MydKa 2JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpyuHIMO IEUCTBUSA AJIEKTPOUIMEPUTEIHHOTO MprOOpa MarHUTORJICKTPUIECKON
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
HccnenoBaHrue MariuTHOTO TTOJISI TOCTOSTHHBIX MAarHUTOB.
HccnenoBanue cBOMCTB (peppOMarHETUKOB.
HccnenoBanue nelcTBUSA MOCTOSHHOIO MarHUTa HA PAMKY C TOKOM.
N3mepenue cuibl Amiiepa.
N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.
Onpenenenne MarHUTHOM MHIYKIIMYA HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. dnekmpomazHumuan uHOYKYUs

SIBneHHE SJIEKTPOMArHUTHOW MHAYKUMHU. [I0TOK BEKTOpa MarHWTHOW WHIYKIIUU.
OJC wHAYKUMUA. 3aKOH DSIJIEKTPOMarHUTHOM uHAykiuu @apanes. Buxpesoe
anektpuueckoe noise. Toxkn Dyko.

OJ1C uHayKIHMK B TPOBOJHUKE, TBHKYIIEMCS] B OJTHOPOAHOM MarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NupykruBHOCTh. KaTymka MHAYKTUBHOCTH B LIENU MTOCTOSHHOTO TOKa. SIBieHue
camonHAayKuuu. DJIC caMOMHIYyKIUN.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCcTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: MHAYKIMOHHAS I€Yb,
COJICHOW /I, 3aIlMTa OT JEKTPU3ALNHN TEJI IIPU ABMKEHUH B MArHUTHOM I10JI€ 3€MIIH.

Jlemoncmpayuu

Habmronenue sBineHus 2JIeKTPOMAarHUTHON UHTYKIIHH.

Uccnenosanue 3aBucumoctd I1C MHAYKIUHA OT CKOPOCTH U3MEHEHNSI MATHUTHOTO
MOTOKA.

[IpaBuio Jlenna.

[Tagenne maruuTa B alFOMUHUEBOM (METHOM) TpyOe.

SIBrIeHME CAaMOMHIYKIIUU.

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

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM
UccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHIYKIWH.
OnpeneneHne MHAYKIIMA BUXPEBOTO MAarHUTHOTO TOJIA.
HccnenoBanue sBiI€HUS CAMOUHAYKIIUH.

Co6opka MojeNH AIEKTPOMAarHUTHOTO TeHepaTopa.
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Pa3nena 5. Kosed0anus 1 BOJIHBI
Tema 1. Mexanuueckue Koneoanus

KonebarensHas cuctema. CBOOO HEIE KOJIEOaHMS.

I'apmoHnyeckue koneOanusi. KuHeMaTnyeckoe W JMHAMHYECKOE OIMCAHUE.
DHepreTuyeckoe ONMHUCaHHUE (3aKOH COXpPaHEGHHMS MEXaHMYECKOW »sHepruu). BrIBoj
JTUHAMHYECKOTO OIMCAHUS TapMOHMYECKHUX KOJIeOAaHUM W3 HX DHEPreTHYECKOIo
1 KHHEMAaTHYECKOTO OITMCaHMS.

Ammmnryga u  Qaza konebGanuil. CBsA3b aMIUIUTYIbl KOJEOAHWI HCXOTHOU
BEJIMYMHBI C aMIUTUTyAaM1 KoJIeOaHUM €€ CKOPOCTH M YCKOPEHHSI.

Ilepuonq wm wyactora kosebGanmii. Ilepron ManmsiX CBOOOAHBIX —KOJeOaHUM
MaTeMaTU4eCKOro MasTHHUKA. [lepro cBOOOJHBIX KOIeOaHi MPYKMHHOTO MasiTHUKA.

[Tonatue o 3aryxaronmx KojieOaHMsIX. BbeIHyXAeHHBIE KoyieOaHms. Pe3oHaHc.
Pe3onancHas kpuBas. BimsHue 3aTyxaHWss Ha BHJI  PE30HAHCHOM  KPHBOM.
ABTOKOJIEOaHUS.

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

Jlemoncmpayuu

3amnuch K0JIEOATEILHOTO JBIKEHHUS.

HaGmronenne HE3aBUCHUMOCTH Tepuojia MaiblX KojeOaHud Tpy3a Ha HHUTHU
OT aMILUTUTYIbI.

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

HccnepoBanue kosiebaHuil rpy3a Ha MACCUBHOM MPYKUHE C LIEJIbI0 (POPMUPOBAHUS
MPEACTABICHUI 00 HI€aTbHON MOJIENN NPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU TIPH KOJICOAHUSX Tpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Habmronenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol, NPAKMUKYM
N3mepenue neproia cCBOOOIHBIX KOJI€OaHU HUTSHOTO U MIPY>KUHHOTO 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. dnekmpomazHummuole Konedanus

Koneb6arenbupiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHBHOM
kojebarennbHOM KoHTYpe. Dopmyrna Tomcona. CBs3b aMITTUTY B 3apsiaa KOHACHCATOpa
C aMIUTMTYJIOW CHJIBI TOKA B KOJIEOATEITHHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUU B HJICATTLHOM K0JIeOaTEeTbHOM KOHTYpE.

3aryxaromiye 3JIeKTPOMarHUuTHBIE KoJieOaHus. BbIHYKI€HHbBIE IeKTPOMarHUTHBIC
KoJIeOaHusI.

20



[TepemeHHbI TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U JCHCTBYIOIIEE
3HAUYEHUE CUJIbI TOKA U HAMPSHKEHUS MPHU Pa3IMdHON (popmMe 3aBUCUMOCTH MIEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycouIabHBIA TEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllka
WHIYKTUBHOCTH B I€NU CHHYCOWUJAJIBHOIO TNEPEMEHHOrO TOKa. PE30HaHC TOKOB.
Pe3onanc HanpsikeHUN.

Uneansubiit  Tpancopmartop. [IpomsBoactBo, mnepenadya U noTpediieHUe
ANEKTPUYECKON YJHEPTUH.

DOKOJIOTUYECKHE PHUCKH TIPU  MPOU3BOJCTBE  AJeKTpodHepruu. KynbTypa
WCMOJIb30BaHUS JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HMU.

TexHnyeckue yCcTpOUCTBa U TEXHOJOTHYECKUE MPOLECCHI: JIEKTPUIECKUN 3BOHOK,
TE€HEepPATOp MEPEMEHHOI0 TOKA, JIMHUU dJIEKTpOonepeaay.

Jlemoncmpayuu

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YacCTOTbl CBOOOJHBIX KOJIEOAHWUH OT MHAYKTHUBHOCTH U E€MKOCTHU
KOHTYypa.

OciorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTop HE3aTyXalOLUX JIEKTPOMAarHUTHBIX KOJIEOaHH.

Mopeib 31eKTPOMAarHuTHOTO TeHEepaTopa.

BrinyXieHHBIE CHHYCOUAANIbHBIE KOJIEOAHUSI.

Pe3uctop, kaTyiika UHIYKTUBHOCTU U KOHIEHCATOP B LIEMU IEPEMEHHOTO TOKA.

Pe3onanc mpu  mocneAoBaTENbHOM — COEAMHEHHUHM  PE3UCTOpa,  KaTyLIKU
MHIYKTUBHOCTH M KOHAEHCATOpa.

VY cTpolcTBO M MPUHIMT JEHCTBUS TpaHCPopMaTopa.

Mopenb TMHUY 3JIEKTponepe1ayn.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul, NPAKMUKym

N3yuenue tTpancopmaropa.

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

Habmoienune 21eKTpoMaraiuTHOTO Pe30HaHCa.

Uccnenoanne paboThl KICTOYHUKOB CBETA B IEMU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUNHble 60IHbL

MexaHndeckue BOJIHBI, YCIOBUS UX pacrpocTpaHeHus. [lonepednsie u mpo10abHbIE
BOJIHEI. [lepuon, ckopocTh pacnpocTpaHeHus U JyirHa BOIHBL. CBOWCTBA MEXaHUUYECKUX
BOJIH: OTpakKeHUe, pesioMIIeHUe, HHTephepeHIus U AU paKius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

ONEeKTPOMAarHUTHbIE BOJIHBL. YCIIOBUSI H3JIYYEHUS AJIEKTPOMArHUTHBIX BOJH.
B3anMHas opreHTanus BEKTOpoB F= = 1» B DJICKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, TOJIIPU3aIus,
uHTepdepeHIus u qudpaKius.
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[IIkaJa 37€KTPOMarHUTHBIX BOJIH. I [puMEHEeHNE 37IEKTPOMAarHUTHBIX BOJIH B TEXHHUKE
U ObITY.

[IprHIMIIBI paguOCBS3U U TeNEBUACHUS. Paguonokanus.

DIEeKTPOMArHMUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHME: MY3bIKAJbHBIE
WHCTPYMEHTHI, pajap, paAHONpPHEMHHK, TEJIEBH30p, aHTeHHa, TeiedoH, CBU-meus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu

ObpazoBanue 1 pacpoCTpaHEHUE MOMEPEYHBIX U MPOOJIBHBIX BOJH.

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 ylbTpa3ByKa U €ro IPUMEHEHHE.

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

HccenenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHUE,
noJisipu3anus, IMPpaxkuus, tHTepPepeHLns.

Oo6napy>xeHue nH(paKpacHOIro U yIbTPpapHOIETOBOIO U3IyUYEHUI.

Yuenuueckuu sxcnepumenm, nabopamopHuvie pabomul, npaKmuKym
N3ydenune napamMeTpoB 3ByKOBOW BOJIHBI.
N3ydenue pacrpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka

IIpsmonHeliHOE pacnpoCTpaHEHUE CBeTa B OAHOpPOAHOM cpene. Jlyd cBera.
ToudeuHbIll HCTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpaxeHusi cBera. llocTpoeHne wu300paxKeHUI
B IJ10cKkoM 3epkane. Chepuyeckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMJICHUS CBeTa. AOCOJIOTHBIN IOKa3aTelb
npenomiieHus1. OTHOCUTENBHBIN MMOKa3aTeNb npeaomiieHus. [IocTosIHCTBO 4acTOThI cBETA
Y COOTHOLIEHHUE JUIMH BOJIH IIPU MIEPEXO0E€ MOHOXPOMATUYECKOTO CBETA YEPE3 TPAHULLY
paszeina IByX ONTHYECKHUX Cpell.

Xon nyueit B npusme. [lucnepcus cBera. CloxHbIN cocTa O6enoro ceeta. L{Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI yrojg IOJIHOIO BHYTPEHHETO
OTPaKEHUS.

Cobuparone U pacceuBaroliue JuH3bl. ToHkas nmH3a. DokycHOEe paccTosiHue
U ONTHYECKas cuja TOHKOW JIMH3bl. 3aBUCUMOCTh (POKYCHOTO PAaCCTOSHUS
TOHKOM C(epruecKkoil JUH3bI OT €€ TEeOMETPUM U OTHOCHUTEIBHOIO IOKa3aTelis
IPEJIOMJICHUS.

®opmyJsia TOHKOH JIMH3BI. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.
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Xon myda, TPOLIECAIIErOo JWH3Y MOJ MNPOU3BOJBHBIM YIJIOM K €€ TJaBHOU
ontuueckoi ocu. [Toctpoenue n3o0paxkeHUt TOYKKA U OTpe3Ka MPsIMO B COOMpaIOIIUX
Y PacCEUBAIOIINX JIMH33aX U UX CUCTEMAX.

OnTtuyeckue mpubopel. Pazpemaromas cmocobHocTh. ['71a3 kak onTHYecKas
cucrema.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOUN ONTHUKHU.

BomnoBas ontuka. MuTepdepenmus cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIIOICHUS] MAKCUMYMOB U MUHHUMYMOB B HMHTEp(EpEHLIMOHHOW KapTHHE OT ABYX
KOT'€PEHTHBIX UCTOYHUKOB. [IprMephl KilacCuYecKuX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. Judpakmuonnas perieTka. YciaoBue HaAOMIOICHUS TIaBHBIX
MaKCUMYMOB IIpY MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha TU(GPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHnuecKkne yCTpOMCTBA U TEXHOJIOTHMUYECKHUE IPOLIECCHI: OYKH, JIyIa, IIEPUCKOIL,
doToamnmapar, MHUKPOCKOI, TMPOCKIUOHHBIM ammapar, MpPOCBETICHUE ONTHKH,
BOJIOKOHHAsI ONTHKA, TU(PpaKIIMOHHAS pelIeTKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHHS CBETA.

Hccnenoanue npenoMIICHHS CBETA.

HaGnronenue noiaHoro BHyTpEHHEro OTpaxkeHusa. Moiens CBETOBOAA.

HccnenoBanue xo/la CBETOBBIX MYYKOB Yepe3 IJIOCKONApaUIeNIbHYIO TIACTHHY
U TIPU3MY.

UccnenoBanue cBOMCTB U300paKEHUI B JTMH3AX.

Mojiennn MUKpPOCKOIIA, TEJIECKOTA.

HaGnronenue untepdepeHinm caera.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Habnronenue nudpakiuum ceera.

N3yuenue auppakinOHHON pEeIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Ha6nronenue nucnepcuu cBera.

Ha6nronenue nossipuszaiuu cBera.

[TpumeHeHne NoaIpOUI0B JI1 U3YUECHUS] MEXAaHUYECKUX HAMPSKCHUM.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul, NPAKMUKYM

N3mepenne mokasaresns mpeloOMIICHHsI CTEKIIA.

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

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JINH3.

[Tommyuenune n300paskeHUs B CHCTEME U3 IIOCKOTO 3epKaja 1 JINH3HI.

[Tomy4yenue n300paXkeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TenecKONMUYeCKUX CUCTEM.

Habmonenue mudpaxnum, nHTEpGEPEHINH U MOJIIPU3AIIMN CBETA.
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N3ydenue nonsipu3anuu CBETa, OTPAXKEHHOTO OT MTOBEPXHOCTHU AUAJICKTPHUKA.

N3yuenue nHTEpPEpEeHIINH JIA3EPHOTO U3ITyUYECHHS] Ha IBYX ILETAX.

Hab6nronenue nucnepenmu.

Ha6nronenue u uccnenoBanve 1UPpakmOHHOTO CIEKTpa.

N3mepenune 1nrMHbI CBETOBOW BOJIHBI.

[TomydeHne cnekTpa W3IYYCHUS CBETOAMOJA TIPYW TIOMOIIM IU(DPaAKIMOHHON
PELIETKH.

Paznen 6. OCHOBBI cienUAJIbHO TEOPUU OTHOCUTEIBHOCTH

I'paauiel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. [locTynaTtel cnenuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanust Jlopenma. ¥YcmoBue
MPUYUHHOCTA.  OTHOCHUTENIBHOCTh  OJHOBPEMEHHOCTH.  3aMEUJIECHUE  BPEMEHH
Y COKpAILCHUE JIJINHBI.

DHEprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTUILIBI.

CBs13b MaccChl € 3HEPTUEN U UMITYJIbCOM PESITUBUCTCKON YaCTULIBI. DHEPIHS ITOKOSL.

TexHuyeckue yCTPOMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI:  CIIyTHUKOBBIE
IIPUEMHUKH, YCKOPUTEIU 3aPsKEHHBIX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM
OnpeneneHre UMITYJIbCa M SHEPTUU PEISITUBUCTCKUX YacTHI] (o (ororpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBanToBasi pusuka
Tema 1. KopnycKyaapHo-601H0801i 0yaiu3m

PaBHOBecHOE TemsIoBOE M3NTydYeHUE (M3ydeHUue abCOJIOTHO YEPHOTO Teja). 3aKOH
cMmemienus Buna. ['unoresa [limanka o kBaHTax.

@OTOHBI. DHEPrusi U UMITYJILC POTOHA.

®dotoaddext. Onbitel A.I'. CroneroBa. 3akoHbl (doTodddexra. YpaBHeHUE
Oiinmreiina st pororddexra. «Kpacnas rpanumay goroaddexra.

JlaBnenue cBera (B YaCTHOCTH, JABJICHHE CBETa Ha a0OCOJIIOTHO MOTJIOMIAIOUIYIO
1 a0COTIOTHO OTpakarolyto moBepxHocTs). OnbiTel [1.H. JleGenena.

BonnoBeie cBorictBa uvactuu. Bosuel ge bpouns. [nuvaa BosHbl ae bpouns
U pa3Mepbl 001acTH JOKAIHM3AIMU JIBIDKYIIEHCs yacTuilbl. KopmycKyaspHO-BOJTHOBOM
nyanusM. Jludpakiys 37eKTpOHOB Ha KpUCTaJLIaX.

Crnemnduka wuzmepeHuit B wMukpomupe. COOTHONIICHHS] HEONPEACICHHOCTEN
I'eitzenOepra.

TexHuuecknue yCTPOMCTBA M  TEXHOJOTMYECKHME TMPOLECCHI:  CIIEKTPOMETP,
(dboTodmeMeHT, GOTOJATIHK, TYHHEITbHBII MUKPOCKOTI, COJTHEUHast OaTapesi, CBETOIUO.

Jlemoncmpayuu
®oT03(¢QdeKT Ha YCTAHOBKE C IMHKOBOM TIACTUHOM.
Uccnenosanue 3akoHOB BHeMIHETO (oTod¢deKTa.
HccnenoBanue 3aBUCHMOCTH COTIPOTUBIICHUS TIOTYTTPOBOTHUKOB OT OCBEIIICHHOCTH.
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CBeToanoI.
Conneunas 6arapes.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol, NPAKMUKYM
HccnemoBanue Gotope3nucTopa.
N3mepenne mocrossaHOM [Inanka Ha ocHOBe uccienoBanus Gporodddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Y€pPe3 CBETOINO] OT HATIPSIKCHHS.

Tema 2. @u3zuxka amoma

OneITBl MO HWCCJIENOBAaHUIO CTPOeHWs artoMa. llmanerapHas wmojenb aroma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u mnoriomieHre (OTOHOB IMPHU MEpPEXoie aToma
C OJTHOTO YPOBHS SHEPTUH HA JPYTOW.

Bunpl criektpoB. CniekTp ypOBHEN SHEPTUH aTOMa BOJOPOA.

CroHTaHHOE U BBIHYXJACHHOE U3JIy4eHHE cBeTa. Jlasep.

TexHuyeckne ycTpoWCcTBa U TEXHOJIOTUUYECKHUE MPOLIECCHI: CIIEKTPAJIbHBIA aHAIN3
(cekTpockor), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
Hab6nronenue nuHeiyaThix CIEKTPOB.
VY CTpoiCTBO U IEUCTBUE CUETUNKA HOHUZUPYIOIINX YaCTHIL.
Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

Habmronenue muHeyaToro Crekrpa.

HccnenoBanue crnekTpa pa3pekKeHHOTO aTOMapHOTO BOJOpPOJa U H3MEpPEHHUE
nocrosinoi Punbepra.

Tema 3. DQuzuxka amomMHO20 A0Pa U IJ1EMEHMAPHBIX YACUY,

Hyxnonnas monens sigpa ['eitzendepra—Banenko. 3apsa sapa. MaccoBoe 4yucio
anpa. M30Tomnsl.

PannoaktuBHOCTh. Amb(a-pacnaa. DIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacma.
I'amma-u3nyuyenue.

3aKkoH paIMOAKTUBHOIO pacmnaja. PaguoakTuBHBIE U30TONBI B pupojae. CBolcTBa
MOHU3UPYIOUIETO H3IYy4YEHHs. BIusHWE paaMOAKTUBHOCTH Ha YKUBBIE OPTraHU3MBI.
EctecTBenHbIit ¢hoH uznyyenus. Jlozumerpus.

DHeprus CBsA3U HYKJIOHOB B sifipe. Anepublie cuibl. JledekT maccsl spa.

SAnepubie peakuuu. Jenenwe u cuHTe3 saep. fAnepHbie peakTophl. [IpoOiieMbl
YIPaBISIEMOT0 TEPMOSIAEPHOTO CUHTE3a. DKOJOTHYECKUE ACIEKThl Pa3BUTHS SACPHOU
DHEPIEeTHUKHU.

Mertonpl perucrpauuu u MCCIIETOBAHUS AJIIEMEHTAPHBIX YaCTHL.

OyHIaMEHTAJIBHBIE  B3aUMOJICMCTBUS.  bapuOHBI, ME30HBI W  JIENTOHBL.
[IpencraBnenne o CtannapTHOM Moaenn. KBapK-riit0OHHAst MOJEb apOHOB.
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®usuka 3a npenenamu CranaaptHoil mojenu. TemHas maTepust U TEMHasi JHEPTUSL.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHHYecKue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: JO3UMMETpP, KaMmepa
BunecoHa, sipaepHBIl peakTop, TEPMOSIAEPHBIN peakTop, aromMHas O0om0a, MarHUTHO-
pe30HaHCHas ToMorpadus.

Yuenuueckuil sxcnepumenm, 1abopamopHvie pabomsl, RPAKMUKym
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paJuoakTUBHOTO ()OHA C UCIOJIB30BAaHUEM JI03UMETPA.
N3yuenue norsiomieHus 6eTa-4acTll AIFOMUHUEM.

Paspnen 8. Di1eMeHTHI aCTPOHOMUM M ACTPOPU3UKH

Otanel pa3BUTHSA acTpoHOMHUHU. [IpukinagHOE M MHPOBO33PEHUECKOE 3HAYEHUE
actpoHoMuu. [[puMEeHMMOCTh 3aKOHOB (DU3UKHU TSI OOBSICHEHUS IPUPOIBI KOCMUYECKUX
00BEKTOB.

Mertoibl acTpOHOMUYECKUX Ucchae0BaHni. COBPEMEHHBIE ONTUYECKUE TEIIECKOIIBI,
PaANOTENECKOIbI, BHEATMOC(EpHAsT aCTPOHOMHUS.

Bun 3Be3nHoro ne6a. Co3Be3aus, ipkue 3Be3/Ibl, IJIAHEThI, UX BUAUMOE JIBUKECHUE.

ConHeuHas cucrema.

Counnie. ConHeuHast akTUBHOCTb. Mictounuk sHeprun CosHIA U 3BE3/.

3Be3/1bl, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpajIbHBIM KJIacCc —
CBETUMOCTBY». 3B€31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE€3]l IJIaBHOM MOCJEAOBATEIILHOCTU. BHYTpeHHEE CTpOEHUE 3BE3.
CoBpeMEHHBIE NMPEICTABICHUS O MPOUCXOXKICHUU U 3BOTONMK COJHIA U 3BE3[. DTaIlbl
YKW3HU 3BE3/I.

Muieunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u qemxenue CosHia B ['ajiakTuke.
Tunsl ranaktuk. Paguoranaktuku u kBazapsl. YepHbIE IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa00sa. Pa3Oeranme rajgakTuk.
Teopus bosbiioro B3psiBa. PeMKkTOBOE H3ITyyeHHUeE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepetennsie mpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus
HaOmronenust 3Be3qHOro HebGa HEBOOPYKEHHBIM TJIa30M C  HCIOJIb30BAaHHEM
KOMIIBIOTEPHBIX TPUJIOKEHUN ISl ONPENENICHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBbIE cO3Be31Msi CEBEpHOro MOyIIapus U sIPKUE 3BE3IbI.
Habmronenus B Teneckon JIyHbl, T1aHET, TYMAHHOCTEHN U 3BE3THBIX CKOTICHUH.

Du3n4eCKUuil NPAKTHKYM

CnocoObl u3MepeHus: (PU3MUECKUX BEJIUYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U 1U(POBBIX HM3MEPUTEIbHBIX MNPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIIbHBIC TOTPEIIHOCTH HU3MEPEHUN (U3NYECKUX BEIUYHH.
O1nieHKa rpaHull MOTPENTHOCTEM.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUM, HMCCIEOBAHUI 3aBUCUMOCTEH (PU3HMUECKUX
BEIIMYMH, TPOBEPKA TMPEUIOKEHHBIX THUMOTE3 (BHIOOp U3 paboT, OMUCAHHBIX
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B TEMaTHYECKUX pazlenax «YUYEeHUYECKHH SKCIIEpUMEHT, J1a0opaTopHble padoThl,
MIPAKTUKYM»).

O6o0maroniee NOBTOPpeHUE

O6o0menrne M cUCTeMaTHU3alMs COACpPKAHMS pas3leioB Kypca «MexaHuKay,
«MonekynspHas ¢u3MKa U TEPMOJIMHAMUKA», «DIeKTpoauHamuka», «Konebanus
U BOJHBD, «OCHOBBI CIIEUAIBHON TEOPUH OTHOCUTENIBHOCTHY», «KBaHTOBasA (husukay,
«OJEeMEHTBI aCTPOHOMUU U aCTPOPUIUKI.

Ponb ¢u3uku 1 acTpOHOMHUU B KOHOMHUYECKOW, TEXHOJOTUYECKOM, COLUAIbHON
U 3TUYECKOMN cepax AesATeNbHOCTH YENIOBEKa, POJib U MECTO (PM3UKH U aCTPOHOMUU
B COBPEMEHHOM  HAy4yHOM  KapTHHE  MHpa,  3HAYCHHE  OIHCATEIBHOM,
CUCTEMATU3HPYIOUIEH, OOBSICHUTEIIbHOM M MPOTHOCTHYECKOW (YHKUMHA (U3HUUECKOU
TEOpUH, POJib (PU3NUYECKOW Teopuu B (POPMHUPOBAHUM MPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpA, MECTO (PU3NYECKOM KAPTUHBI MHUpPAa B OOIIEM pAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku yriiyojaeHHoro ypoBHs B 11 kmacce ocyuecTBisieTrcs
C YUETOM COJIEPKaTEIbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle nROHAMUA, CEAZAHHLIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SABICHUE, HAyYHbIN (akT, TunoTesa, Gpusnyueckas BeJIMUMHA, 3aKOH, TEOpHs,
HaOJIIOJIEHUE, SKCIEPUMEHT, MOJIEIMPOBaHUE, MOJEIb, W3MEpPEHHUE, MOTPEIIHOCTH
WU3MEPEHUM, U3MEPUTEIbHBIE PUOOPHI, IIU(PPOBaAs 1a0OpaATOPHSL.

Mamemamuxa: Pemienue cucteMbl ypaBHeHH. TpuroHomerpudeckue (QyHKIIUH:
CHUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOKIECTBO.
BekTopbl M HMX MpPOEKUMH HAa OCH KOOpPJWHAT, CJOKE€HHE BEKTOPOB. lIpom3BonHbie
aneMeHTapHbIX QyHKuuH. [Ipu3Haku momgo6ust TpeyroJbHUKOB, ONPEAEICHNE TUIOIAu
IJI0CKUX QUryp u oobema Ted.

Buonozus: >nexTpudecKkue sIBICHUS B )KUBOU MPUPOJE, KOIeOaTeIbHbIE IBHKEHUS
B JKMBOM NPUPOAE, SKOJOTMYECKHE PHUCKH IPU NPOU3BOJICTBE 3SJIEKTPOIHEPIUH,
AIIEKTPOMATHUTHOE 3arpsi3HEHHE OKpYXKaloled Cpeibl, YIbTPa3BYyKOBasi MAarHOCTHKA
B MEJIMLIMHE, ONTHYECKHUE SIBJICHUS B dKUBOU NPHUPOJE.

Xumusn: CTpPOEHUE aTOMOB U MOJIEKYJl, KpUCTAJUIMYECKasl CTPYKTYpa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

T'eozpagpusa: marnuTHbIE TOJIIOCA 3€MIIM, 3aJI€)KM MAarHUTHBIX pyA, (poTOoChEeMKa
3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonocua:  TPUMEHEHHE  IIOCTOSIHHBIX  MAarHuUTOB,  3JIEKTPOMAarHUTOB,
ANEKTPOJBUTATEND SIKOOU, reHepaTop MEPEMEHHOI0 TOKA, MHAYKIIMOHHAS M€4b, JIUHUU
AJIeKTporepeaay, 3JIeKTPOJBUraTelb, pajaap, pPaauONpPUEMHHK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieup, ynbTpa3ByKkoBasi JUAarHOCTHKA B TEXHUKE, MPOCKITMOHHBIN ammapar,
BOJIOKOHHAsE ONTHKA, COJHEYHass Oarapesi, CIYTHUKOBBIE MPUEMHHUKH, sJepHas
SHEPreTHKa U 3KOJOTMYECKHE ACTIEKThI €€ Pa3BUTHSL.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

OcBoenne ydebHOro mpenmera «Du3mka» Ha YpPOBHE CpPEIHETO OOIIETo
obpazoBaHus (yriayOJICHHBIM YPOBEHB) JIOHKHO OOECIEUUTh JOCTHXKCHUE CJICIYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOro mnpeamera «Du3nka» TOKHBI
OTpaXaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIUMXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHONW BHYTpPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0OIIeCcTBa, PACHIMPEHUE >KU3HEHHOTO ONBbITa W OIbITa
NEATEeIbHOCTU B MPOLIECCE pea3allid OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHOU
NEATEIbHOCTU, B TOM YUCJIC B YACTHU:

1) rpaxaaHcKoOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh TPAXKAAHCKON TMO3UIIMU OOYYaIoIIerocsi Kak aKTUBHOTO
1 OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPaIUIIMOHHBIX 0O0IIIEUEIOBEUECKUX T'YMaHUCTHYECKUX
1 IEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JIEATEIbHOCTH B HHTEpEcax TIPa’kKIaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHME B3aUMOJCHCTBOBATH C COIUAJIbHBIMA UMHCTUTYTaMHU B COOTBETCTBUU C UX
(GYHKIIUSAMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM ACSATEIBHOCTH;

2) NaTpMOTHYECKOr0 BOCIIMTAHUS:
c(hOpMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UIEHTUYHOCTH, MATPUOTU3MA;
LHEHHOCTHOE OTHOLIEHHWE K TIOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTH>KEHUSAM
POCCHICKUX YYEHBIX B 001aCTH (PU3UKU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSA:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh  OLIGHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHPYSCh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHUCIE
B JIEATEIBHOCTH YYEHOTO;

OCO3HaHHUE JTUYHOTO BKJIaJla B TOCTPOCHHUE YCTOMYHUBOTO OyIyILEero;

4) 3cTeTHYEeCKOTr0 BOCIIUTAHUSA:
ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOUYasl ICTETUKY HAYYHOTO TBOPUYECTBA,
IpUCYIIEeTro (GU3NIECKON HayKe;
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5) TpyaoBOro BOCIUTAHMS:

HWHTEPEC K Pa3IMYHbIM cepaM MpoPecCHOHATBHON JIEATEITBHOCTH, B TOM YHCJIC
CBSI3aHHBIM ¢ (DM3HMKOW M TEXHUKOW, yMEHHE COBEpIaTh OCO3HAHHBIN BBHIOOP Oymymiei
npo(eccru U pean30BhIBaTh COOCTBEHHBIC )KH3HCHHBIC TUTAHBI,

TOTOBHOCTB M CLIOCOOHOCTH K 0Opa30BaHUIO U CAMOOOPa30BaHUIO B 00JaCTH (pr3UKH
Ha TPOTSDKCHUHN BCEH JKH3HH,

6) IK0JIOrM4YeCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTD IKOJIOTUUYECKON KyIbTYPhI, OCO3HAHKE TJIOOAIBHOTO XapaKTepa
AKOJIOTHYECKUX TTPoOIIeM;

IJJAHUPOBAHUE W OCYIIECTBJICHUE JICUCTBUU B OKpY’)KalOIIEH Cpele Ha OCHOBE
3HAHMSA 1T YCTOMUYMBOIO pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa ACATEIBHOCTA IKOJOTMUECKOM HAIMpPaBJICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HaHUM 110 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3MIECKON HAYKH;

OCO3HaHHE IICHHOCTH HAYYHOU JEATEITIHHOCTH, TOTOBHOCTD B TIPOIIECCE M3YUCHUSI (PH3UKA

OCYIIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATEBCKYIO IESITEIBHOCTh MHIMBHAYAJIBHO U B TPYIIITE.

B mporecce MOCTWKEHHS] JHYHOCTHBIX PE3YJIhTAaTOB OCBOCHHS TIPOTPAMMBI
nmo (¢u3uKe 9  YpOBHSA CpeaHero oO0mero oOpa3oBaHus y  OOydarouuxcs
COBEPIICHCTBYETCS SMOIIMOHAIILHBIN MHTEIUIEKT, TIPEIoIararoniui chhopMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOUYAOIIETO CIIOCOOHOCTh TOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUJIETh HANPABIICHUS PA3BUTHSI COOCTBEHHON SMOITMOHAILHOMN C(ephl, ObITH
YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEACHUE, CIIOCOOHOCTD aIalITUPOBATHCS K SMOIIMOHAIBHBIM
U3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKJIIOYAIONIEH CTpeMJieHHe K JOCTHIKEHHUIO LeTu
W yCIexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE JCHCTBOBATh, HMCXOIS W3 CBOMX
BO3MOKHOCTEM;

OMIIATHUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOIIMOHAILHOE COCTOSIHHEC
JIPYTUX, YIUTBIBATH €r0 MPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO
U COTICPEIKUBAHMIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHBbIE YHUBEPCAJbHbIC yueOHbIe [eiiCTBHS
ba3oBble Jornyeckue aecTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyalU3UpOBaTh MPOOJIEMy, pacCMaTpPUBATh
€€ BCCCTOPOHHE;
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OMpeaeNsaTh UEIU ACATEIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUHU UX JTOCTHIKECHUS,;

BBISIBIIATh 3aKOHOMEPHOCTH W TMPOTHBOPEYHUS B PacCCMATPUBACMBIX (DU3HMUCCKHUX
SIBJICHUSIX;

pa3zpabaThiBaTh IDIAH pEHICHUS MPOOJIEMBI C YYETOM aHaiu3a HWMEIONTUXCS
MaTepHAIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIESITEIILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX PEATbHOr0, BUPTYaTIbHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBUS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX ITPOOJIEM.

ba3zoBble ucciieoBarebCKue 1eMCTBUA:

BJIQJIETh HAyYHOM TEPMHMHOJIOTHEH, KIIOUEBBIMH IIOHATHSAMU W METOAaMH
(bu3MUEeCcKON HAYKH;

BJIQJICTh HABBIKAMHU Y4EOHO-HCCIIEAOBATCIIbCKOM W TIPOCKTHOUW JCATEIHHOCTH
B oOyactu (U3UKHU, CIMOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJILHOMY IOUCKY
METOJIOB pEIICHUS 3a7a4 GU3NIECKOTO COACPIKAHMUS, TPUMEHEHUIO PA3INYHBIX METO/IOB
MTO3HAHMS;

OCYIIIECTBJIATH PA3IMYHbIC BUIBI ICSITCIIBHOCTH TI0 TTOJIYICHUIO HOBOTO 3HAHUS, €TO
WHTEPIpPETANH, TPEOOPA30BAHNIO M MPUMECHECHHUIO B PA3IMYHBIX YYCOHBIX CHTYaIUsX,
B TOM YHCJIC TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH IPUYNHHO-CJICACTBEHHBIC CBS3U U aKTyaJIM3UPOBATh 33/1a4y, BBIJIBUTATh
TUTIOTE3y €€ PeIIeHUs, HaXOIUTh apTYMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh IMapaMeTPbl U KPUTCPUH PEILICHHUS;

aHAJIM3WPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yIbTaThl, KPUTHUYCCKH
OIICHWBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEILHOM JIeITeILHOCTH,
B TOM YHCJIe TIPH U3yUYCHUH (PU3UKH,

JlaBaTh OIICHKY HOBBIM CHUTYaITUsIM, OIICHHBATh MPUOOPETCHHBIN OIIBIT;

yMETh TEPEHOCUTHh 3HAHUSA 1O (U3MKE B  MPAKTHUYECKYI0  0O0JacTh
KU3HECATCIIbHOCTH,

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCcTeH;

BBIJIBUTAaTh HOBBIC HJICH, IIpE/jIaraTh OpUTHHAIBHBIC TIOIXObI U PEIICHHMS;

CTaBUTH MPOOJIEMBI U 33/1aUH, JOITYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TONy4YeHUsT HWHOOpMANUK  (PU3UIECKOTO  COIEPIKAHMS
M3 HMCTOYHHUKOB Pa3HBIX THUIIOB, CAaMOCTOSITEIBLHO OCYIIECTBIATh IIOUCK, aHaJu3,
CHUCTEMATH3alMI0O W UHTEpIpeTalio HWHGOPMAlUK pa3IMYHBIX BUIOB U  GopM
MpEACTABJICHHUS;

OIICHUBATh IOCTOBEPHOCTH MH(POPMAIIHH;

WCIIOJIh30BaTh CPEICTBA MH(GOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B PEIIEHUM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OpPraHU3alMOHHBIX 3a]ad
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C coOmoaeHueM TpeOOBaHWK JPrOHOMHMKH, TEXHUKH O€301aCHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, IMPaBOBbIX W JITHYCCKUX HOPM, HOPM HMH(POPMAIMOHHOM
0€e30I1aCHOCTH;

co37aBaTh TEKCTHI (PU3UUYECKOTO COJAEPkKAHUS B PA3IMUHBIX (hopMaTax C y4ETOM
Ha3HaYeHUs HMH(POpPMAlMM W IEJICBON ayaWTOPHH, BBIOMpAs ONTHMAJIbHYIO (Gopmy
MIPEACTABJICHUS ¥ BU3YAJTH3AIIUH.

KomMMmyHuKkaTHBHBIC YHUBEpPCAJbHbIE YueOHbIe AeHCTBUS

Oo0menue:
OCYIIECTBIATH OOIIEHNE Ha YPOKaxX (PU3HKHU U BO BHCYPOUHOM JACATCIBHOCTH,
pacrio3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYallMH U CMSATYaTh KOH(IUKTHI;
Pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHS C UCTIOJIb30BAHUEM SI3bIKOBBIX

CPEICTB.

CoBMecTHAasS JEATCJIbHOCTD:

IOHUMAaTbh U UCMOJIb30BATh IPEUMYIIECTBA KOMaH/IHOW U MHIMBUYaIbHON pabOTHI;

BbIOMpaTh TEMATHUKY U METO/IbI COBMECTHBIX IEUCTBUI C YUETOM OOILMX UHTEPECOB,
Y BO3MOKHOCTEH Ka)KJI0TO YJIEHA KOJIJICKTUBA,;

MPUHUMATh LIEJTM COBMECTHOM AESATENBHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATH
JEUCTBUSA 1O €€ JOCTHKEHUIO: COCTABIIATH IJIaH ICUCTBU, pacpeIesiTh POJIA C YIETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM padOTHI;

OLICHHMBATh KauyeCTBO CBOETO BKJAaJa M KaXJOr0 Y4aCTHHKA KOMaHJIbl B OOLIMii
pe3ynbTar 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

npeajaraTb  HOBBIE IIPOEKTHI, OLIEHMBAaTh MWIAEM C TMO3ULUM  HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IUYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranuzanus:

CaMOCTOSITEIIFHO OCYIICCTBIISITH TIO3HABATEIBHYIO JCSATEIHHOCTh B 00JacTH
(Y3UKY U aCTPOHOMHH, BBISBIISITH TTPOOJIEMBI, CTaBUTH M ()OPMYITUPOBATH COOCTBEHHBIE
3314w,

CaMOCTOSITEIIFHO COCTaBIISATH IJIaH PENICHUS PACUETHBIX W Ka4eCTBEHHBIX 3ajad,
IJIaH BBIMOJHEHUS TMPAKTUYECKOW pPaboOThl C YYETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUI;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

paciMpsaTh paMKH y9eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JIeaTh OCO3HAHHBINA BHIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha C€0s1 OTBETCTBEHHOCTh
3a pelleHue;

OLICHUBATh MPUOOPETEHHBIN OMBbIT;
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croco0CcTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO PYIULUMU B 001acTu (U3HKH,
MIOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBINA YPOBEHD.

CaMOKOHTPOJIb:

JAaBaTh OLIEHKY HOBBIM CHUTyalWsM, BHOCHTb KOPPEKTHBBI B JACSATEIBHOCTB,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJa/I€Th HABBIKAMU IO3HABATEJILHOM PEeQIIEKCHHM KaK OCO3HAHUSI COBEPILAEMBIX
JEMCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIIOJb30BaTh NpPHUEMBI pediekcuu Ui OUEHKU CUTyallld, BbIOOpa BEPHOTO
pELICHNS;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHBBI U apPTYMEHTBI IPYTUX [PH aHAIU3€E PE3YJIbTATOB AEATEIIBHOCTH.

IIpunsaTHE ceOs M APyrUX:
MIPUHUMATH ce0sl, IOHUMAasi CBOU HEJIOCTATKHU U JIOCTOMHCTBA,;
MIPUHUMATh MOTHUBBI U @PTYMEHTHI JIPYTUX MPY aHATN3E PE3YyJIbTATOB JACSITEIBbHOCTH;
PU3HABATH CBOE MPABO M MPABO JPYTUX HA OIIHOKY.

IHPEAMETHBIE PE3YJIbTATBI

B npouecce nzyuenus kypca kypca pusuku yriayOsiaeHHoro yposHs B 10 kiacce
oOyuJaroLuiicss HayYUTCS:

MOHUMATh POJIb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOH, IKOJIOTHMUYECKOM,
COLIMAJIbHOW W ATHUYECKOM cdepax AedTeIbHOCTH 4YeNOBEKa, pojib U MECTO (PU3UKU
B COBPEMEHHOW  HAy4YHOM  KAapTHHE  MHpA,  3HAYCHHE  ONMUCATEIbHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW M TPOTHOCTUYECKOW (GYHKIUNA (PU3MUECKOU
TEOpUU — MEXAHUKH, MOJICKYJSIPHON (DM3MKKM M TEPMOAWHAMUKH, POJIb (PU3NUECKON
Teopuu B GOPMUPOBAHUYN NIPECTABICHUN O PU3NIECKOM KapTUHE MHPA;

pa3nanyaTh YCIOBUS NPUMEHUMOCTH MOJeNed (U3NYECKUX Tell U TMPOLECCOB
(sBNIeHUI): MHEpLIMANIbHAS CUCTEMa OTCYETa, a0COJIFOTHO TBEPOE TEJ0, MaTepuaibHas
TOYKa, PaBHOYCKOPEHHOE JBWKEHHE, CBOOOIHOE TajJeHue, aOCOJIOTHO YyIpyras
nepopmaiusi, abCONIOTHO yNpyroe W abCOJIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJEIH
ras3a, )KUJKOCTH U TBEPJIOTO (KPUCTAITMIECKOTO) Tea, UACAIbHBIN ra3, TOYCUHBIN 3apsij,
OJTHOPOJTHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTh ycioBHsS (TpaHHIIBI, 00JaCTH) MPUMEHUMOCTH (DPU3NYECKUX 3aKOHOB,
MOHMMATh BCEOOIMK xapakTep (yHIaAMEHTaIbHBIX 3aKOHOB W OTPAHHMYEHHOCTH
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBICHATH MEXaHWYECKHE MPOLECCHl U SBIEHUS, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBYDKEHUS, (OPMYJIbl KHHEMAaTHKA PaBHOYCKOPEHHOTO JBWIKEHHUS, MPeoOpa3zoBaHUs
["anmunest 1y1st CKOPOCTH W TIEpeMeleH s, 3aKOHbl HpI0TOHA, MPUHITUI OTHOCUTEIHHOCTH
lanunes, 3aKOH BCEMUPHOTO  TATOTEHHUS, 3aKOHbl  COXPAHEHHUS]  MMITYyJIbCa
Y MEXaHUYECKOM SHEPTUH, CBSI3b PAOOTHI CHIIBI C U3BMEHEHHUEM MEXaHUYEeCKOU SHEPTHUH,
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yCIIOBUSI PaBHOBECHsS TBEPAOTO Tela), MPH 3TOM HKCIOIh30BaTh MaTEMaTHYECKOE
BBIPOKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS TMPUMEHUMOCTH (PU3UYECKHX 3aKOHOB:
npeobpaszoBanuii ['anumnes, BTOporo u Tpersero 3akoHoB Hpi0TOHA, 3aKOHOB COXpaHEHHUSI
UMITyJIbCa ¥ MEXaHMYECKON YHEPTHH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATH U OOBACHATD TEIIOBBIE MPOLIECCHI U ABJICHUS, UCIIOJIb3YSl OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYECKOH TEOPUU M 3aKOHBI MOJEKYISPHON (DU3HKHU
U TepMOJWHAMUKH (CBS3b NaBIICHUS HACaJHbHOTO ra3a CO CpelHeld KUHETHUYECKOM
DHEPrUeH TEIUIOBOTO JBMKCHHS W KOHIICGHTPAIMEW €r0 MOJICKYJH, CBSI3b TEMIIEPaTyphI
BEIIECTBA CO CPEHEN KUHETHUECKOM SHEPTUel TEIIOBOTO JIBYKEHUS €r0 YaCTHI], CBSI3b
JaBJICHUS UACATFHOTO ra3a ¢ KOHIEHTpalMel MOJIEKYJT i €0 TeMIIepaTypoid, ypaBHEHHE
MemnneneeBa—KnanelipoHa, nepBblil 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAHEHUS SHEPTUU
B TEIUJIOBBIX IIPOLECCAX ), IPU 3TOM UCIOJIb30BaTh MATEMAaTUUYECKOE BHIPAXKEHNE 3aKOHOB,
yKa3bIBaTh YCJIOBUs IPUMEHUMOCTH ypaBHeHUsI MeHaeneeBa—Kianeiipona;

aHAJIM3UPOBATh U OOBACHATH 3JIEKTPUUYECKUE SIBICHUS, HUCIOJIb3ysl OCHOBHbBIE
MIOJIO’KEHUSI U 3aKOHBI JIEKTPOJUHAMMKY (3aKOH COXpPaHEHUS 3JIEKTPUUECKOro 3apsja,
3akoH KyroHa, TOTeHIIMaTbHOCTh 3JIEKTPOCTATUYECKOTO OIS, TPUHIIMIT CYTEPIIO3UITUU
AIIEKTPUYECKUX TOJIEH, TMPU 3TOM yKa3bIBas YCJIOBHS MPUMEHHUMOCTH 3akoHa KyroHa,
a TaKkKe MPaKTUYECKH BAKHBIE COOTHOIICHMs: 3aKOHbI OMa ais ydacTKa Ienu
U I 3aMKHYTOM 3JeKTpuyeckoil uemnu, 3akoH Jxoymns—Jlenna, npasuna Kupxroda,
3akoHbl Dapanes 11 ANEKTPoIn3a);

OMHUCHIBATh (PU3WYECKUE TPOLECCHl U  SBICHUS, WCIOJNb3ySd BEITUYHUHBIL:
nepeMeneHne, CKOpOCTh, YCKOPEHHE, UMITYJIbC Tella U CHCTEMBI Tel, CHjla, MOMEHT
CWJIbI, JaBJieHUE, IMOTEHIMalbHAs SHEPrusi, KUHETHYECKas SHEpPrusi, MexXxaHUdecKas
SHeprusi, paboTa CHUJIbl, LEHTPOCTPEMHUTEIBHOE YCKOPEHHME, CUjla TSKECTH, CUjia
YOPYTOCTH, CHJIa TPEHUS, MOIIIHOCTh, SHEPTHUSI B3aUMOJICHCTBUS Tena ¢ 3emiiel BOJIU3U
€e TMOBEPXHOCTH, DHEPrusi ynmpyrou nedopmanvu MPY>KUHBI, KOJIWYECTBO TEIJIOTHI,
aOCoJIOTHAsE TeMmIlepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSSI SHEpIUs
UJeabHOTO OJHOATOMHOIO Ta3a, paboTa M1ealbHOIO ra3a, OTHOCUTENIbHAS BIAXKHOCTh
BO31yXa, KOI(PQUIMEHT TMOJE3HOr0 JEHUCTBUS HICAIBHOIO TEIUIOBOTO JBUraTels;
AIIEKTPUIECKOE T0JIe, HANPSHKEHHOCTh AJICKTPUYECKOTO TOJS, HAMPSIKEHHOCTH OIS
TOYEYHOTO 3apsifa WM 3apsOKEHHOTO Iapa B BaKyyMmMe W B AMDJICKTPHKE, MOTCHIIHAI
AIIEKTPOCTATUYECKOTO TOJsI, PA3HOCTh IMOTCHIIMANIOB, SJCKTPOJABMXKYIIAs CHIIA, CHIIA
TOKa, HalpsLKEHHE, MOIIHOCTh TOKA, AIEKTPUYECKasi eMKOCTh TIOCKOTO KOHJEHCAaTopa,
COTPOTHBIIEHUE YyYacTKa LIENH C MOCIeA0BaTEIbHBIM U MapajlieIbHbIM COCTUHEHUEM
PE3UCTOPOB, SHEPTHS IEKTPUIECKOTO OIS KOHACHCATOPA;

OOBSACHATh OCOOCHHOCTH TPOTEKaHUS (PU3NYECKUX SBJICHUM: MEXaHUYECKOE
IBWKCHHE, TETTIOBOE ABM)KCHUE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
aBwkenne, auddysus, WcmapeHWe, KUNEHHWE W KOHACHCALWA, IUIABJICHHE
U KpUCTAJUIM3AlUs, HANpaBICHHOCTh  TeIUIONepedaud, OJJEeKTpU3alus  Tel,
HKBUIIOTEHIIMAIBHOCTD MMOBEPXHOCTHU 3aPSKEHHOT'O IPOBOIHUKA,
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MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI OT APYTOM
C HCHOJIb30BAaHUEM TPSIMBIX HW3MEPEHUN, MPHU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(UKCUPOBATh PE3YyJIbTAThI MOJYYEHHON 3aBUCUMOCTH (H3MYECKUX BEIMYHMH B BHUJC
rpa@uKoB ¢ Yy4eTOM aOCOJIOTHBIX TOTPEIIHOCTEH W3MEPEHUH, JenaTh BBIBOJIbBI
0 pe3yJibTaTaM HCCIICIOBAHMUS;

IIPOBOJINTh KOCBEHHBbIC M3MEpEHUs] (PU3MYECKUX BEJIIMYWH, MPU ITOM BBIOMPATH
ONTUMAJILHBIA METOJI M3MEpPEHMsI, OIICHUBATh aOCOJIIOTHBIE W OTHOCHTEJbHBIC
MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHUI;

IMPOBOJMUTHL ONBITBI 1O TPOBEPKE IMPEIIOKESHHOW THIOTE3bl: IUJIAHUPOBATH
AKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTM3UPOBATh MOJTYyUYCHHbBIC
pe3yabTaThl U A€JaTh BBIBOJ O CTATyCE MPEAIOKEHHON TUIIOTESbI;

co0JiroAaTh IpaBuiia 0€30MacHOro TpyAa MPU MPOBEICHUH UCCIICIOBAaHUHN B paMKax
y4eOHOTO DJKCIEpPUMEHTa, MPaKTUKyMa U Y4eOHO-HCCIEOBATEIbCKOM W MPOEKTHOMN
NESTEIPHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONUCTB U J1aOOPaTOPHOTO
000opyI0BaHuUS;

pemaTh pacyeTHbIC 3aJa4d C SIBHO 33JaHHOM W HESIBHO 3a/JlaHHON (U3MUYECKOU
MO/ICJIbIO: Ha OCHOBAaHUU aHAJM3a YCIOBHUS 00OCHOBBIBATH BHIOOP (PU3UUECKON MOJIEIIH,
OTBEYaroNe TpeOOBaHUAM 3aJa4M, MPUMEHSITH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTYNaThl (PU3MUECKUX TEOPUUA TPHU HCIOIH30BAHUM MATEMATHYECKUX METOJI0B
pemieHuss 3ajay, IMPOBOJUTH pacdyeTbl HAa OCHOBAHMM HMEIOIIMXCS JIAHHBIX,
aHAIM3UPOBATh PE3YNIHTATHl K KOPPEKTUPOBATH METO/IbI PEIICHUS C YUYETOM MOJTYyYSHHBIX
pE3yNbTATOB;

pemaTh KauyeCTBEHHbIE 3a/layu, TpeOylolue MPUMEHEHUsS 3HAHUW W3 Pa3HBIX
pasnenoB Kypca (HU3MKH, a TakKe HWHTErpallMd 3HAHWA U3 JAPYTUX MPEeIMETOB
€CTECTBEHHO-HAyYHOr'0 IIMKJIA: BBICTPAWBaTh JIOTMYECKYIO IIEMOYKY PACCYKICHUIM
C UCTIOJIb30BaHMUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PU3MUECKHUX SBJICHUIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS Il OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB
paboThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTHYECKHUX
MIPOLIECCOB;

MPUBOJUTh MPUMEPHl BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUCHBIX-(DU3UKOB
B pa3BUTHE HAyKHU, B OOBSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHUI;

aHaJM3UpPOBaTh M OICHUBATh TIOCJIEACTBUS OBITOBOM W MPOU3BOICTBEHHOM
NEATeIbHOCTU 4YeJIOBEKa, CBS3aHHOM C (PU3MYECKUMH TMpOIecCaMH, C TO3UIUN
AKOJIOTMYECKOM 0€301MacHOCTH, MPECTABICHHUH O pallioOHaIbHOM MPUPOOTOJIb30BAHNH,
a TaKe pa3yMHOM HCIOJb30BaHUU JOCTH)KCHUN HAYKU M TEXHOJIOTUH JJIs JaJIbHEHIIIETO
Pa3BUTHUS YEJIOBEUECKOTO OOIIEeCTRA,;

OPUMEHSTh pa3iIMyHble CHOcOObl paboThl ¢ uHpoOpManmer (U3NIECKOro
COJICp’)KaHHUSI C HCIOJb30BAHUEM COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJIOTHH,
MIPU 3TOM HKCMOJB30BaTh COBPEMEHHBbIE MH(POPMAIMOHHBIE TEXHOJOTUU IS TOUCKA,
nepepaboTKu | MPEeabSBICHUS Y4eOHOW | HAy4YHO-NOMYJISIpHOM HWHQOpMaruwy,
CTPYKTYPUPOBAaHHSI W HMHTEpIpETaruu HHPOPMAINKA, TOJYYCHHOW W3 Pa3TMIHBIX
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MCTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATH MOIy4aeMyr0 MH(OpPMaIUIO U OLEHUBATDH €€
JTOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCSI 3HAHUM, TaK M Ha OCHOBE aHAJIM3a HICTOUYHUKA
uHdopmaIuu;

MPOSBIISATH OPraHM3AlMOHHBIE U TO3HABATEIbHBIE YMEHHUS CaMOCTOSTEIBHOTO
npuoOpeTeHNs] HOBBIX 3HAaHUM B TPOIECCE BBHIMOJIHEHUS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATENbCKUX PadoT;

paboTaTh B TPYIIE C UCIIOTHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH, TUIAHUPOBATh
paboTy TpYIIBL, pPALMOHATIBHO PACHPENENATh JAEATEIbHOCTh B HECTaHIAPTHBIX
CUTyallusiX, OLIEHWBAaTh BKJIAJ KaXJIOT0 U3 YYAaCTHUKOB TPYMINbl B pEUICHUE
paccMaTprBaeMoi IpoOJIeMbl;

OpOSIBISATh  MOTUBALMIO K  Oyaymed npodeccHOHaTIbHON — N1eATEeIbHOCTH
0 CIEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIISL.

B nponecce um3yuenuss kypca ¢Gusukd yriyoseHHoro ypoBHs B 11 knacce
oOy4Jaronuiicss Hay4YnuTCA:

NOHMMAaTh pOJiIb (PU3UKU B SKOHOMMYECKOH, TEXHOJOIMYECKOH, COLMaIbHOU
U 3TUYECKOM cepax NesTEeIbHOCTH YEJIOBEKA, pOJib U MECTO (PU3MKH B COBPEMEHHOM
HAay4YHOU KapTUHE MHUpPA, POJIb ACTPOHOMHUHU B MPAKTUUYECKOHN NEATEIBHOCTH YEIOBEKA
M JJaJpHEHIIEM  HAay4YHO-TEXHUYECKOM  DPA3BUTHH, 3HAYCHUE  ONMCATEJIBHOW,
CUCTEMATU3HPYIOLIEH, OOBSICHUTENBHOW M MPOTHOCTHYECKOW (yHKIMI (uznyeckoin
TEOPUH — DJJIEKTPOJMHAMHUKH, CIELUAIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW
¢u3uky, poab (u3NUecKol Teopuu B (GOPMHPOBAHUU MPEACTABICHUN O (PU3UUECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOM KAPTUHBI MHUpa B OOLIEM psAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;

paznuyaTh YCIOBHS MPUMEHHUMOCTH MoOJenel (U3MYecKux Tea U MPOLECcCOB
(sBNEHMIA): ONHOPOJHOE  DJEKTPUUYECKOE U  OJHOPOJHOE MArHUTHOE  IMOJI,
TrapMOHUYECKHE KOJIeOaHUsl, MaTEMaTUYECKUM MAasTHUK, WICAIbHBIA MPYKUHHBINA
MasATHHUK, TAPMOHUYECKUE BOJIHBI, WJCATbHBIA KOJIEOATENbHBIA KOHTYD, TOHKAs JIMH3A,
MOJIEJIEW aTOMa, aTOMHOTO $/Ipa U KBAHTOBOW MOJIEJIN CBETA;

pa3nauyaTh yCIOBUS (TpaHMIbl, 00JACTH) MPUMEHUMOCTH (U3UUYECKHUX 3aKOHOB,
MOHUMATh BceoOUMi xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
VCIIOJIb30BAaHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHITH 3JIEKTPOMATrHUTHBIE TIPOLIECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIC TIOJIO)KEHHS M 3aKOHbl JJEKTPOJAMHAMHKMA U CHEIUAIbHOW TEopuu
OTHOCUTEIBHOCTH (3aKOH COXpaHEHHUs 3JIEKTPUYECKOro 3apsja, cuiia AmIiepa, cuia
JlopeHiia, 3aKOH SJEKTPOMArHUTHOW WHAyKUMHM, TmpaBwio Jlenma, cBs3p JIJ(C
CaMOMHAYKIIMH B AJIEMEHTE AJIEKTPUUECKOU LIETIH CO CKOPOCTHIO U3MEHEHHUS CUJIbI TOKa,
MOCTYJIAThI CIIEIUATBHON TEOPUHM OTHOCUTEIBHOCTUA DUHIITENHHA);

aHAJIM3UPOBaTh W OOBACHATH KBAHTOBBIE MPOLECCHl U SBICHUS, HCIONb3YS
MOJIOKEHUsI KBaHTOBOM (pu3uku (ypaBHeHHe DWHINTEHHA Ui hoTorddekTa, mepBbiid
U BTOpOi noctynaTtsl bopa, mpuHIMn cooTHOLIeHHs HeompeneaeHHocTeil [ eiizenoepra,
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3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOI'O YHMCEN U YHEPTUU B SJAEPHBIX PEAKIIUX,
3aKOH PaJMO0aKTUBHOTO pacnaja);

OMHCHIBATh (PU3MUYECKHE TPOIECCh W  SBJICHHS, WCIOIb3YyS BEIWYUHBI:
HaMpsHKEHHOCTh  AJIEKTPUYECKOTO  MMOJs, MOTEHIMAN JJIEKTPOCTATUYECKOro OIS,
Pa3HOCTh TMOTEHIMAJIOB, JJICKTPOABUKYINAS CHUJIa, WHAYKIUS MAarHUTHOTO TIOJI,
MarHUTHBIA TMOTOK, cwia AMIepa, HWHIYKTUBHOCTb, JJEKTPOABIKYIAs CHJIA
CAaMOMHJIYKIIMM, DHEPTHsi MAarHUTHOTO TOJI MPOBOJHHUKA C TOKOM, PEISATUBUCTCKUN
MMIYJIbC, TOJIHASL SHEPTUsl, SHEPTUs MOKOsS CBOOOJHOM YaCTHUIIbI, SHEPTUS U UMIYJIbC
($hoTOHA, MaCCOBOE YHCIIO | 3apsia A/Ipa, SHEPTHS CBS3H SAPa;

OOBSACHITh OCOOEHHOCTH TPOTECKaHUS (PU3NYECKUX SIBICHHM: AJIEKTPOMArHUTHAS
WHIYKITUS, CAMOUHIYKITNS, PE30HAHC, MHTEpPEPEeHIHS BOIH, AUGPAKIUS, TUCTICPCHUS,
MOJTHOE€ BHYTPEHHEE oTpaxkeHue, porolrnexkrpuueckuit a¢dext (hororddexr), anbda-
u Oeta-pacnajbl sAep, raMMa-u3IydeHue saep, Gu3ndeckue NPUHIMIILI CIIEKTPAIHLHOTO
aHanu3a 1 paboThI Jia3epa;

OTPEIEIISTh HAMPABICHUE MHAYKIIMA MarHUTHOTO TTOJIsl IPOBOIHUKA C TOKOM, CHUJIBI
Awmmnepa u cunsl JIopenna;

CTPOUTh HU300paKeHHE, CO3J]aBaeMOe IUIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PACCUUTHIBATh €T0 XapaKTEPUCTUKHU;

IPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE TMOHSITHUS, TEOPUH U 3aKOHBI
JUIsl aHaliu3a W OOBSCHEHUS (PUBMYECKUX TMPOIECCOB, MPOUCXOASAIIMX B 3Be3/ax,
B 3BE3/IHBIX CUCTEMAX, B MEXKTaJIaKTUIECKOM CpeJie; IBUKEHUSI HEOECHBIX Tell, SBOIIOINN
3Be3]1 U BceneHnHol;

IPOBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTEHN (PU3MUECKUX BEITUYHUH C UCTIOIH30BAaHUEM
MPSMBIX U3MEPEHUM, IPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIHTATHI
MOJIyYeHHOM 3aBHUCUMOCTH (U3MUECKUX BEIMYUH B BHJIE TpadUKOB C YYETOM
aOCONIOTHBIX ~ TOTPEIIHOCTEH W3MEPEeHHH, JeNlaTh BBIBOJABI 10  pe3yJbTaTaM
HCCIIEAOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEpEHUs (DU3UUECKUX BEJIMYMH, TIPU STOM BBIOUpATh
ONTUMAJIbHBIA METOJ H3MEpPEHUs, OIICHUBATh aOCOJIIOTHBIE U OTHOCHTEIIbHbBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPCHMUIA;

MPOBOAUTH ONBITHI 1O MPOBEPKE MPEAJIOKEHHOM THUNOTE3bl: IIAHUPOBATh
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBATh MOJTYyUYECHHbIC
pe3yabTaThl U JAeJaTh BBIBOJ] O CTaTyCe MPEII0KEHHON TUIIOTE3bI;

OMUCHIBATh METObI MOJTYUYEHHUS] HAYYHBIX aCTPOHOMUYECKHUX 3HAHU;

co0JiroAaTh IIpaBuiia 0€30MacHOro TpyAa MPU MPOBEICHUH UCCIIEI0BaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIIEIOBATEIHCKOH M TMPOCKTHOM
JESTETPHOCTH C WCIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB U JaOOpPaTOPHOTO
000pyI0BaHUS;

pemiaTth pacyeTHbIC 3aJa4M C SBHO 3aJIaHHOM M HESBHO 3aJaHHON (HM3UYSCKOMH
MOJIETIBIO; HA OCHOBAHWY aHAJIN3a YCJIOBUS BHIOMPATH (PM3UUECKHE MOJICITH, OTBEYAIOIINE
TpeOOBaHUAM 3a7a4M, MPUMEHATHh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
(U3UYECKUX TEOPUN MPU MCTOIB30BAHMM MAaTEMAaTHUYECKUX METOJIOB PEIICHUsS 3ajad,
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POBOJUTH PacyeThl HA OCHOBAaHUU MMEIOIIUXCS JAHHBIX, aHATU3UPOBATh PE3YIbTAaTh
U KOPPEKTUPOBATH METO/IBI PEIICHHUS C YIETOM MOJYyUYEHHBIX PE3yIbTaTOB;

pemiaTh KauyeCTBEHHbIE 3a/laud, TpeOylollMe MPUMEHEHUsS 3HAHUW M3 Pa3HbIX
pa3nenoB Kypca (U3MKH, a TakKEe HWHTErpald 3HAaHUW W3 JAPYTUX MPEeIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PpacCyKICHUIM
C MCTIOJIb30BAaHUEM U3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3HUECKUX SIBJICHUI;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA NS OOBSICHEHHS OCHOBHBIX MPHHIIMIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPONCTB U TEXHOJOTUYECKUX
IIPOLIECCOB;

NPUBOIUTH TPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekKHBIX YyUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
1 TeXHOJIOTHUH;

aHAJIM3UPOBaTh W OIICHUBATh IIOCIEACTBUS OBITOBOM U TMPOHU3BOJICTBEHHOM
ACSTEIbHOCTH YEJIOBEKAa, CBA3AHHOW C (U3MUYECKUMHU TMPOIECCaMU, C TO3HUIIHMA
HKOJIOTMYECKOI O€30MMaCHOCTH, MPECTABICHUHN O pallMOHAIBHOM IIPUPOAOII0JIb30BaHNUH,
a TaK)Ke pa3yMHOM HCIIOJIb30BAHUH TOCTH)KEHUN HAYKU M TEXHOJIOTUHN JIJIs JATbHEHIIIETO
pa3BUTHUS YETIOBEUYECKOI0 OOLIECTBA;

OPUMEHSTh pa3liMyHblie CHocoObl paboThl ¢ uH(pOpMmaiumenn QU3UIECKOro
COJICp)KaHUSI C HCIOJb30BAHMEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJOTHIA,
IpU TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(OPMALIMOHHBIE TEXHOJOTMH MJIs IOUCKA,
nepepaboOTKh M TpEeAbsSBICHUS Y4eOHOM M HAy4YHO-NOMYJSpHOW UH(OpMaLNH,
CTPYKTYPUPOBAHMSI W HMHTEpPIpETAMd HHPOPMAIMK, TOJYYEHHOW W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBAThH MOJYyYaeMyl0 MH(POPMAIMIO U OLICHUBATH €€
JOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINXCS 3HAHUMN, TaK M HA OCHOBE aHaJN3a NCTOYHUKA
uHbopMaInY;

MPOSIBIISATH OPTaHM3AIMOHHBIE W TO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIBHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBIMOJHEHUS MPOCKTHBIX M Y4eOHO-
HCCIIEIOBATENbCKUX padoT;

paboTaTh B rpyIIe ¢ UCIIOJHEHUEM Pa3IMYHbIX COLIMAIbHBIX POJIe, TUIaHuPOBAThH
paboTy TpyNmbl, palMoOHAIBHO PACHpPENENiaTh JeATEIbHOCTh B HECTAaHAAPTHBIX
CUTyallusiX, OLIEHMBAaTh BKJIAJ KaXJIOr0 U3 YYaCTHUKOB TPYIIbl B pEIICHHUE
paccMaTpuBaeMom MPoOJIeMBbI;

OpOSBJISTH MOTHBALMI0O K  Oyaymed mnpodecCHOHANbHOM — IESITeIbHOCTH
0 CIEIHUATBHOCTAM (PH3UKO-TEXHUIECKOTO TIPODUIIS.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHBEIE BUJIBI 1€ATEIHHOCTH
pa3ziesioB U TEM [IporpammHoOe copepraHue
/11 4acoB 0o0ydJaronmxcs

y4e0HOTr O MpeaMeTa

Paznen 1. Hayunblii MeTOa I

O3HAHUS IPUP

04bI

1.1

HayuHslii MmeToz
MTO3HAHHUS IPUPOIBI

6

®dusuka — pyHIaMeHTalbHAsl HAyKa

o ipupone. HayuHblii MeTO1 O3HAHUSA
U METObl UCCIIEOBaHUS (PU3NUECKUX
SIBJICHUU.

OKCIEPUMEHT U TEOPHS B IPOLIECCE
no3HaHus npupoasl. Habmonenue

Y DKCIIEPUMEHT B (PU3UKeE.

Cnioco0bl u3MepeHus pu3ndecKux
BEJMYMH (aHAJIOTOBbIE U LIU(PPOBHIE
U3MEpUTENIbHBIE TPUOOPHI,

KOMIIBIOTCPHBIC TaTYNKOBEIC CI/ICTGMLI).

[TorpemrHocT u3MepeHni GU3NUECKUX
BEeTUYMH (a0CONIOTHAS U
OTHOCHUTE/IbHAS).

MonaenupoBanue GU3NIECKUX SIBJICHUN
U TIpoIiecCOB (MaTepuaabHas TOUKa,
a0COJIIOTHO TBEPIOE TEJNO, HAcaIbHAS
JKUJIKOCTh, UJCaJIbHBIN Ia3, TOUSUYHBIN

3apsin). ['unoresza. duzndeckuit 3aKoH,

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

N3ydeHne NOHATUI «TUITOTE3a»,
«puznueckuii 3aKony», «puznueckas
TEOPUSD).

PaccMmoTpenue rpanuil npUMEHUMOCTH
(bU3MYECKUX 3aKOHOB.

CpaBHeHHE U3MEpPEHUN PU3NIECKIX
BEJIMYMH MPU TOMOIIY aHAJOTOBBIX

U U(GPOBBIX U3MEPUTETBHBIX
npuOOPOB, HAIPUMED, NIPU U3MEPEHUU
CUJIBI TOKA U HaPSDKEHMS B LIENU
MOCTOSIHHOT'O TOKa ITPH MOMOIIA
aHAJIOrOBBIX U U(POBBIX
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IPaHULbI Er0 IPUMEHUMOCTH.
dusnyecKas Teopusl.

Ponb u mecTo ¢pusuku B popMUpoBaHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA,
B [IPAKTUYECKON AEATEIBHOCTH JIFOIEH

U3MEPUTENIbHBIX TPUOOPOB.

OcBoeHnue crnoco00B OLEHKH
IIOIPEIIHOCTEN N3MEPEHUM.

OcBoeHne OCHOBHBIX MPHEMOB pabOTHI
¢ mudpoBoii TabopaTopueit o Gpusuke,
HanpuMep, IpU H3MEPEHUN (PU3UIECKIX
BEJIMYMH MPU MTOMOITH KOMITbIOTEPHBIX
JTATYNKOB

Hroro no pasaery 6
Pasznena 2. Mexanuka
2.1 Kunematuka 10 MexaHnuyeckoe IBUKEHUE. IIpoBeneHUEe KOCBEHHBIX U3MEPEHUI

OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBrkeHus. CucrteMa oTcyeTa.

[Ipsimast u 0OpaTHast 3aJ1a4u MEXaHUKH.
Paanyc-BekTop MarepuanbHON TOUYKH,
€ro MPOCKIIMU HA OCH CUCTEMBI
KoopauHat. Tpaekropus.
[Tepemernienue, CKOPOCTh (CpeaHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )

Y YCKOPEHUE MaTEPUaJIbHOW TOUKH, UX
MPOEKIMU HA OCU CUCTEMbI KOOPAWHAT.
CroxeHue nepeMeIieHnii u CI0KeHHe
CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSMOJIMHEWHOE JBUKECHUE.
3aBUCHUMOCTbH KOOPAUHAT, CKOPOCTH,
YCKOPEHUSA U ITyTH MAaT€PUATIbHOU TOUKH

MTHOBEHHOM CKOPOCTU U YCKOPEHHUS
TeJIa, B TOM YUCJIC YCKOPEHUS
CBOOOJTHOTO TaJICHUs, IPOBEICHHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKIY
(bU3NYECKUMHU BeIMYMHAMH (TTyTH

OT BPEMEHU MPHU PAaBHOYCKOPEHHOM
JIBI>KCHUH, TIEPHO1a 0OpalieHus
KOHMYECKOTO MasITHUKA OT €ro
MapaMeTpPOB) U OMBITOB MO IPOBEPKE
MPEIJIOKEHHON TUITOTE3bI

MIPU U3YYEHUH PaBHOYCKOPEHHOTO
MPSMOJIMHEUHOTO JBUXKCHHUS, IBIXKCHUS
TeJa, OPOIIEHHOTO0 TOPU30HTAIIBHO,
JIBI)KCHUS TeJla TT0 OKPY>KHOCTH

C MOCTOSIHHOM 110 MOJYJIF0 CKOPOCTBIO.
Omnpenenenne abCOIOTHBIX
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OT BPEMEHH U UX TpapuKu.

CBobOosiHOE TIasieHue. Y CKOpeHHUe
CcBOOOHOTO TTafieHus. /[BiokeHue Tena,
OpOIIEHHOTO MO/JT YTJIOM K TOPU30HTY.
3aBUCUMOCTB KOOPJIUHAT, CKOPOCTH

Y YCKOPEHUS MaTepUaIbHON TOUKHU

OT BPEMEHHU U UX TpapuKH.
KpuBonuneitnoe nBuxenue. [[prmxkeHue
MaTepUAIbHOM TOYKH 1O OKPY>KHOCTH.
YriioBas 1 IMHEHAs CKOpocTs. [lepron
U 4acTOoTa OOpallieHus.
[enTpocTpeMutrensHoe (HOPMaILHOE),
KacaTelbHOE (TaHTCHITUATILHOE)

Y MOJTHOE YCKOPEHKE MaTepuaIbHON
TOYKH.

TexHuueckue ycTpoucTaa

U TEXHOJIOTHYECKHE MPOLIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPSINIOB,
I[ETTHbIE, IECTEPEHYATHIC U PEMEHHbIC
nepeaayu, CKOpOCTHbIC TUPTHI

Y OTHOCUTEJIBHBIX MOTPEIIHOCTEN
U3MEpPEHUH GU3NYECKUX BEIUYHUH.
OneHka rpaHul] NOTrPEIIHOCTEN.
N3yyeHnue MoieNii CUCTEMBI OTCYETA,
CpPaBHEHME IIyTEH, TPACKTOPUH,
CKOPOCTEN ABUKEHUS OJTHOTO U TOTO e
TeJa B pa3HbIX CUCTEMAax OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
MCCIIEIOBAHUS IBUKEHUM.
PaccMmoTpeHnue npeenbHoro nepexoaa
Y U3MEPEHNE MIHOBEHHOM CKOPOCTH.
MonenupoBaHue npeodpa3zoBaHus
JNIBYDKEHUH C UCIIOJIL30BAaHUEM
MEXaHU3MOB, U3yYEHUE
npeoOpa3oBaHus YTI0BOM CKOPOCTU

B PELYKTOpE.

AHaJIi3 HalpaBIICHHUsS] CKOPOCTH

MIPU JBMKEHUH TIO OKPYKHOCTH.
Pelienne pacueTHbIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(hU3UIECKOM MOJICIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT KHUHEMATHUKHU.

Pelienne kauecTBEHHBIX 3a]1a4,
TPeOYIOMUX TPUMEHEHU S 3HAHU T

0 KUHEMATHKE.

OObsicHEHUE YCTPOWCTBA U MPUHLIMIIA
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JIEUCTBUS CIIUJIOMETPA, IIEIHBIX,
HIeCTepEHYAThIX M PEMEHHBIX Mepe/ay,
CKOPOCTHBIX JTU(TOB.

OObsicHEHUE ABMKCHUS CHAPSIJIOB.
OrnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozelnel Gu3nUecKuX Tell U MPOoLIeCCOB
(sBNIEHMIN ): MaTepuanibHas TOUYKA,
PAaBHOYCKOPEHHOE JIBH>KEHUE,
CBOOOJTHOE TaJICHHUE.

Brimonnenne yaeOHbBIX 3aaHUH

Ha aHAJIN3 MEXaHWYECKUX MPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUIN U 3aKOHOB
KUHEMATUKU: OTHOCUTEIbHOCTD
MEXaHUUYECKOTO JIBMKEHUS, POPMYJIBI
KMHEMATUKW PABHOYCKOPEHHOTO
JBUKEHUS, peoOpazoBanus [anuies
JUJIS CKOPOCTH Y TIEPEMEILICHHUS.
Hcnons3zoBanue [ T-Ttexnonoruii

pu paboTe ¢ TOMOJHUTEITLHBIMU
HMCTOYHUKAMU UH(GOPMAIIUU IO TEME,
X KPUTUYECKHUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH

2.2

JIlmHamuyKka

10

[Tepse1it 3akoH HeroTOHA.
NHepunaibHble CUCTEMBI OTCUETA.

[Tpunuun otHocuTensHOCTH ["anunes.

HGI/IHepLII/IaJ'HJHBIC CHUCTEMBI OTCUCTA

[IpoBeneHE KOCBEHHBIX U3MEPEHUI
PABHOJEHUCTBYIOLIEH CHJI

1 Kod(ppuiimeHTa TpeHUs CKOJIbKCHHUS,
MIPOBEJICHUE MCCIIEIOBAHNS
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(ompenenieHne, IPUMEPBHI).

Macca tena. Cuna. [Ipunnun
CYIIEPIIO3HULIMH CHIL.

Bropoi 3akon HeroTona

JUISI MATEPUAIIBHON TOYKHU.

Tperuit 3axkon Herotona

JUISI MATEPUAIIBHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJICHTHOCTh IPABUTALIMOHHOM

Y NHEPTHOW MACCBHI.

Cuna tsxecTu. 3aBUCUMOCTD YCKOPEHUS
CBOOO/IHOTO Na/IEHUS OT BBICOTHI

HaJl TOBEPXHOCTBIO IJIAHETHI U

0T reorpaduueckoil upOTHL.
JIBrKeHnEe HEOECHBIX TEN U UX
CIyTHUKOB. 3akoHbI Kemepa.

[IepBas kKocMu4€eCKasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.
Bec tena, nBHKyIerocs ¢ yCKOpeHueM.
Cuna tpenns. Cyxoe tpenue. Cuna
TPEHUS CKOJIBKECHMS M CHJIA TPEHUS
nokosi. Koagpuuuent tpenus. Cuna
CONPOTHUBIIEHUS NIPU JIBH)KEHHUH TEJA

B JKUJIKOCTHU WJIH Ta3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEJIBHOTO
JBUKCHHSL.

JaBnenue. [ uapocrarnueckoe
nasinenue. Cuna Apxumena.

3aBHCHUMOCTEH (PU3NYECKUX BETMUUH
(cun ynpyroctu, BO3HUKAOLIUX

B IIPY’KUHE U PE3UHOBOM 00pa3sLe,

OT UX JAe(pOopMalliN) U ONBITOB

I10 IPOBEPKE NIPEII0KEHHON TUITOTE3bI
IIPU U3YYECHHUH JIBUKEHUS OpycKa

10 HAKJIOHHOM IIJIOCKOCTH, JBUKEHUS
CUCTEMBI CBA3aHHBIX TeJ, AeOpMAaLIIH
TEJL.

Omnpenenennue aOCOIOTHBIX

Y OTHOCUTEJIBHBIX NOTPEIIHOCTEN
U3MEPEHUIN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEIHOCTEN.
HccnenoBanue IBUKEHHSI CHCTEMBI TEI,
CBA3aHHBIX HUTBIO, IEPEKUHYTON Uepe3
JIETKU# OJIOK, TBMKEHUS OpycKa

I10 HAKJIOHHOM INIOCKOCTH

C MIEPEMEHHBIM KOA(P(PUIIMEHTOM TPEHUS,
JBUKEHUSA IPy3a Ha BAJly C TPEHUEM.
HaOnronenne qBU>XKeHUS TEI

B MHEPLUAIBHBIX U HEMHEPLIMAIBHBIX
CUCTEMaxX OTCYETa, HallpUMep, KaueHus
JBYX LIMJIMHJPOB HUJIM IIAPOB Pa3HOMI
MaccChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMATIBHOU
CUCTEMBI OTCYETA.

N3ydenne eHTpoOeKHBIX MEXaHU3MOB.
CpaBHeHHE CUJI TPEHUS TIOKOSI, KaueHUs
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TexHnueckne ycTpomcTBa

N TCXHOJIOTUYCCKHUC ITPOLCCCHI:

IMOAIINITHUKH, IBUKCHUC
HNCKYCCTBCHHLIX CIITYTHUKOB

U CKOJIbKCHUSI.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM ¥ HESIBHO 3aJJaHHOM
buznyecKoi MOAeNbIo

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT KHHEMATHKHU U THHAMUKH.
Penienne kauecTBEHHBIX 3324,
TpeOYIOUIUX TPUMEHEHUS 3HAaHUHN

10 KUHEMATUKE U TUHAMUKE.
OObsicHEHUE YCTPONUCTBA U TPUHITUTIA
JEUCTBUS MOAIINITHUKOB.

OObsicCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Ornpenenenue ycaoBUd IPUMEHUMOCTH
MoJieel PU3NUECKUX TeJl U MPOIECCOB
(s1BIEHMI): HHEpLIMATIbHASL CUCTEMA
oTcueTa, MaTepuaibHas TOUKa,
a0CoJIFOTHO yripyTas Aedopmarus.
BrimonHnenne yaeOHbBIX 3a1aHUH

Ha aHaJIN3 MEXaHUYECKHUX MPOLIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHU U 3aKOHOB
JWHAMUKU: TpU 3aKkoHa HerotoHa,
MPUHILINI OTHOCUTEIIBHOCTH

["anmuies, 3aKkOH BCEMUPHOTO
TATOTEHUSI.

Pabora B rpynnax npu o0CyXAeHUN
BOIIPOCOB MEXIIPEAMETHOTO XapaKTepa
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(Hanpumep, 1o Teme «JIBrmxeHue
B IIPUPOJIEN)

23

Crartuka TBCPAOIro
TCIIa

AGCOIFOTHO TBEPJ0E TEIO.
[TocTtynarenbHOE 1 BpallaTeIbHOE
JIBUKEHHE TBEPJOro Tesna. MoMeHT
CUJIbI OTHOCUTEIBHO OCH BPAILICHHUS.
[Ineyo cunbl. CiioXkeHue CHil,
MPUJIOKEHHBIX K TBEPAOMY TEIy.
LlenTp TsKECTH TENA.

VY cnoBust paBHOBECHS TBEPJIOTO TEIA.
YcronunBoe, HEYCTOMYUBOE,
0e3pa3zIMYHOe PABHOBECHE.
TexHuueckne ycTpomcTBa

Y TEXHOJIOTUYECKHUE TTPOIIECCHI:
KPOHILUTENH, CTPOUTEBHBIN KPaH,
penieTyaTbie KOHCTPYKIIUH

[IpoBeneHne uccienoBaHus yCIOBUI
PABHOBECHS TBEPJIOTO TEJIA, UMEIOILETO
OCh BpallleHUs; KOHCTPYHUPOBAHUE
KPOHILUTEWHOB M pacyeT CUJl yIIPYyroCTH;
M3y4YEHHE YCTOMYMBOCTH TBEPIOTO TEINA,
HMMEIOIIETO IUIOIA/Ib OTIOPHL.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
bu3YEeCcKON MOJIEIBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT CTaTHKHU.

Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUHA

10 CTaTHKE.

OObsicHEHUE YCTPOICTBA

Y IPUHIMAIIOB ICHCTBUS KPOHIITEHHA,
CTPOUTENILHOTO KpaHa, perieT4aThix
KOHCTPYKIHU.

Ornpenenenue ycaoBUil TPUMEHUMOCTH
Mojenel (GU3NIECKUX TeJl: aOCOFOTHO
TBEPAOE TETIO.

Brlinonnenue yueOHbIX 3aaHUi

Ha aHAJIN3 MEXaHUYECKUX MPOIIECCOB
(s1BJIE€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB
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CTAaTUKU: YCIIOBUA PABHOBCCHA TBCPIAOTO
TCJla

24

3aKOHBI COXPAHEHHUS B
MEXaHUKe

10

Nmmynbc MaTepruaibHON TOUYKH,
CHCTEMBI MaTEPUAIIBHBIX TOUEK. L{eHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
TeopeMa 0 IBUKEHHU LIEHTPA MaCC.
Nmnynbe cuibl 1 13MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE OBMKCHUE.

MoMEeHT uMnyJibca MaTePUaIbHOU
Touku. [Ipencrasiienue o cOXxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
MOJISIX.

PaboTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepeMerieHud. ['paduueckoe
IpeICcTaBlIeHUE PaOOThI CHIIBI.
MOILIHOCTH CHUIIBL.

Kunernueckas sHeprust MmaTepuaibHON
To4KH. Teopema 006 U3MEHEHUHN
KMHETUYECKOW SJHEPTUH MAaTEPUAIIbHON
TOYKH.

[ToTeHnManbHBIE U HEOTEHIIUATBHBIE
cuiibl. [loTeHImanbpHast SHeprusl.
[TorenuuanbHas YHEPTUS YIIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
[ToreHumanbHas HEPTUs TEIa

[IpoBeneHme KOCBEHHBIX M3MEPEHUN
UMITYJIbCa TeJla, KHHETHYeCKOU

Y TIOTEHIIMAJIbHON YHEPTUU Tela,
MOIIIHOCTH CHUJIBL; TPOBEJACHHE OIBITOB
10 TIPOBEPKE MPEITIO)KCHHON TUTTOTE3bI
IPU U3yYEHUH PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHKEHUS

¥ B3aUMOJCHCTBHUSA TEIL.

Omnpenenenue aOCOTIOTHBIX

¥ OTHOCUTEJIbHBIX MOTPEITHOCTEN
U3MEPCHUI GU3HUCCKUX BETHYNH.
OueHka rpaHul] NOTPEUIHOCTEN.
IIpoBenenune skciepumMeHTa

10 CPAaBHEHUIO M3MECHCHHUS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIbI, HK3MEHEHUSI
MOTCHITUATBHON YHEPTUH TIPYKUHBI

C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanue coxpaHEHUs! UMITYJIbCa
P YIIPYTOM B3aWMO/ICHCTBHH,
COXpaHEHUS YIHEPTUU TIPU CBOOOTHOM
MaJICHAM.

Omnpenenenne pabOTHI CUITBI TPEHUS
NP JBIKEHUU TeJla M0 HAKJIOHHOU
MJIOCKOCTH.

Hab6nronenue u o0bsicHeHuE
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B OJTHOPOJAHOM I'PaBUTALIMIOHHOM TOJIE.
[ToreHuManbHast YHEPTUS TEIa

B TPABUTAI[MOHHOM I10JI€ OJHOPOIHOTO
mapa (BHyTPU U BHE I1apa).

Bropas kocMuueckast CKOpOCTb.
TpeThst KocMHUUYECKast CKOPOCTb.

CBsi3b paOOTHI HETIOTCHIIMATBHBIX CHII
C U3MEHEHUEM MEXaHUUYECKOW SJHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHHUSI
MEXaHWYECKON IHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHUS.
YpaBHenue bepHymm g uaeanbHON
AKUIKOCTH KaK CIIEJCTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPTUH.
TexHuueckue ycTpoucTaa

U TEXHOJOTUYECKHE MTPOLIECCHI:
JBIYKEHUE PAKET, BOJIOMET, KOIIED,
IPYXUHHBII TUCTOJIET, THPOCKOTI,
¢urypHoe kaTaHue Ha KOHbKaX

PEaKTUBHOTO IBUKEHUS.
Pemienre pacueTHbIX 3a/1a4 € SIBHO
3aJITaHHOM ¥ HESIBHO 3aJJaHHOM
buznyecKoi MoAenbIo

C MCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 HOpMyIJT MEXaHUKH.

Pemenne kauecTBEHHBIX 3a1a4,
TPeOYIOUIUX TPUMEHEHUS 3HAHUM

110 MEXaHMKE.

OOBsiCHEHUE TPUHIIUIIOB JEHCTBUS
BOJIOMETA, KOoTepa, IPY>KMHHOTO
MHUCTOJIETa, TUPOCKOIIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(burypHoro KkaraHusi Ha KOHbKax.
OrnpeneneHue ycioBUi NPUMEHUMOCTH
MoJiesel PU3NUECKUX TeJl U MPOIECCOB
(ssBNIEHMI ): aOCOTIOTHO yIIPyroe

1 a0COJIFOTHO HEYIIPYTO€ CTOJIKHOBCHHUSI.
BrimonHnenne yaeOHbIX 3a1aHUI

Ha aHaJIU3 MEXaHUYECKHUX MPOIIECCOB
(sIBJICHU) C UCTIOIB30BAaHUEM 3aKOHOB
COXpPaHEHUS B MEXAHHKE: 3aKOHbI
COXPaHEHUS UMIYJIbCA U MEXaHUUECKOI
SHEPI'HH, CBSA3b PAOOTHI CHJIBI C
M3MEHEHHEM MEXaHUUYeCKOM YHEPTrUun
Tena.

Hcnons3oBanue IT-texHomOrMM
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npu paboTe ¢ JOMONTHUTEIbHBIMU
MCTOYHUKAMU HHPOPMAIIHH TI0 TEME,
VX KPUTUYECKUU aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazgeny

35

Paznen 3. MoJekyJsipaasi Gu3HKa U TEPMO,

AMHAMHUKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KUHETUYECKON
TEOpUU

15

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
kunetnueckor Teopun (MKT), ux
omnbITHOE o0ocHOBaHue. uddy3us.
BpoyHoBckoe nBuxkeHue. XapakTep
JBWKCHUS M B3aUMO/ICHCTBUS YaCTHI]
BelecTBa. Mojienu CTpoeHus ra3oB,
KUIKOCTEH M TBEPIBIX TEJ

1 00BSICHEHHE CBOMCTB BEIllECTBA

Ha OCHOBE 3THUX Mojener. Macca

U pa3Mepbl MOJIEKYJT (aTOMOB).
KomunuecTBo BelecTsna.

[ToctostnHas ABoraapo.

TemnnoBoe paBHOBecue. TeMrepartypa

u criocoOnI ee u3mepenus. [llkana
temneparyp Llenbcusi.

Monenp naeaiabHOI0 ra3a

B MOJICKYJISIPHO-KMHETUYECKOU TEOPUH:
YaCTHIIBI Ta3a JBMIKYTCS XaOTHICCKU

U HE B3aUMOJICUCTBYIOT JIPYT C IPYTOM.
["a30BbI€ 3aKOHBI. YpaBHEHUE
MennenceBa—Kanetipona. AGCOIOTHAS

IIpoBenenne u3mMepeHni mapamMmeTpoB
rasa, poBEJICHUE UCCIIEI0BaHUN
3aBUCUMOCTEH (PM3UUYECKUX BETUYNH

U ONBITOB IO MPOBEPKE MPEJI0KEHHON
TUIIOTE3bl PHU U3YYEHUH YCTAHOBIICHUS
TEIJIOBOT'O PABHOBECHUS U U30IIPOIIECCOB
B rasax.

Omnpenenenue aOCOTIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEpPEeHUM (PU3HUECKUX BETHYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCliepuMEeHTalIbHas IPOBEpPKa
YpaBHEHUS COCTOSIHUS UJI€aJTbHOTO Ta3a.
N3yuenne Moenent: IBUKEHUS YaCTHII
BEI[ECTBA, OPOYHOBCKOTO JBUKEHUSI.
onbiTa [lITepHa, KpUCTATTUYECKUX
PEIETOK.

Peliennie pacueTHbIX 3a/1a4 C IBHO
3aJITaHHON U HESIBHO 3aJJaHHOU
(hU3UIECKOM MOJICITBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
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TeMIiepaTypa (IKaaa TeMiepaTyp
KensBuna). 3akon /lanpToHa.
N3onpoueccsl B uACaIbHOM rase

C IMTOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: H30TEPMA, U30X0Pa,
n3o0apa.

CBsi3p MEXK/y TaBJICHUEM U CPEIHEN
KUHETUYECKOUN YHEPTUEH
MOCTYNAaTEIbHOTO TEIIOBOTO ABUKEHHUS
MOJIEKYJI UI€aIbHOTO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU HUICATHBHOTO
rasa).

CBs13b a0COTIOTHOM TEMTIEPATYPHI
TEPMOJUHAMUYECKON CUCTEMBI

CO CpeHEeW KNHETUYECKON dHEepruen
MOCTYNaTEIbHOTO TETJIOBOTO ABUKECHUS
€€ YaCTHII.

TexHuueckne ycTpoicTBa

U TEXHOJOTUYECKUE MTPOLIECCHI:
TEPMOMETp, OapOMETp, TIOJIYICHHE
HaHOMAaTEpHAJIOB

1 (hopMyIT MOJIEKYIAPHOUN (PUBHUKH.
Pemienne kauecTBEHHBIX 3324,
TpeOYIOIUX TPUMEHEHUS 3HaHUN

0 MOJIEKYJISIPHOU (DHU3HUKE.
OOBbsicHEHUE yCTpOICTBA

Y MIPUHITUITIA IEUCTBUS TEPMOMETPA,
OapomeTtpa.

OObsicHEHUE TTOTYYCHUS
HaHOMAaTEpPHUaJOB.

Onpenenenue ycIoBUHA NPUMEHUMOCTH
MoJieel PU3NUECKUX TeJl U MPOIECCOB
(s1B7IeHU): MoJienielt ras3a, JKUJIKOCTH U
TBEPJIOTO (KPUCTAINIMYECKOTO) Tea,
UJI€aJbHOrO rasa.

Breimonnenne yqaeOHBIX 3aqaHUM

Ha aHaJIM3 TETUIOBBIX MPOILIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJISIPHOM (PU3HUKU: CBA3b TaBICHUS
HJICaJIbHOTO Ta3a Co CpeaHEn
KUHETUYECKOU IHEPTUEN TETIIOBOTO
JIBI)KCHUS U KOHIICHTpAIUEeH ero
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEILIECTBA
CO CpeHEN KUHETUYECKON dHEPTUEH
TEIJIOBOTO JIBUKEHHUS €0 YaCcTHII,
CBSI3b JABJICHUS UJI€aJILHOIO T'a3a

C KOHLIEHTPALMEN MOJIEKYJI U €T0
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TEMIIEPATypOM, YPAaBHEHHE
MenneneeBa—Kianeipona

3.2

TepmonrHaMuKa.
TermnoBrie MaIMHBI

20

Tepmoaunamuueckas (T/]) cuctema.
3azaHue BHEIIHUX YCIIOBUN

IUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
BHeninue u BHyTpEHHHE apamMeTPhI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CHUCTEMBI KaK CpEJIHHUE 3HAUEHUS
BEJIMYMH, ONMHUCHIBAIOIINX €€ COCTOSIHUE
HAa MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hauano TepMOAMHAMHUKHU.
Camonpou3BoibHas pejakcaius
TEPMOJIMHAMHUYECKOU CUCTEMBI

K TEIJIOBOMY PaBHOBECHIO.

Mojenb neanbHOro rasa

B TEPMOJIMHAMUKE — CHCTEMA
ypaBHEHUI: ypaBHeHUE MeHeneeBa—
Kianeiipona

U BBIPOKEHUE JIJIs1 BHYTPEHHEH SHEPTUH.
Y cnoBust IpUMEHUMOCTH 3TOW MOJIEIIH:
HU3Kasi KOHIIEHTPALIUS YaCTHUIl, BBICOKHE
TeMneparypsl. BelpaxxeHue

JUI1 BHYTPEHHEN DHEPIUU
OJHOATOMHOT'O UJEAILHOTO Tra3a.
KBa3zucrarnueckue u HECTaTUYECKUE
MIPOIIECCHI.

DnemeHTapHas pabota

N3mepenue yaenbHOM TeMI0EMKOCTH
Pa3HbBIX BEILIECTB, UX CPABHEHUE,
MIPOBEICHUE UCCIIEIOBaHUMN
3aBUCUMOCTEH (PM3NUECKUX BETUIHH
U OTIBITOB TIO MPOBEPKE MPEAI0KEHHON
TUIIOTE3bI TPU U3YUYEHUH MPOLIECCOB
TeriooOMeHa U ainabaTHOTO Mpoliecca.
Onpenenenue aOCOTIOTHBIX

Y OTHOCUTEIBHBIX MOTPENTHOCTEN
U3MEpEeHUI GU3NUECKUX BETHYUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3ydeHne B3auMOCBSI31 SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJACICTBUS
U TEMIIEpATyPhl KUTICHUS )KUIKOCTEH.
N3ydeHune TeroBbIX ABUTATENEH

C UCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MOJIEJIEN.

HccnenoBanue pa3HbIX ClIOCOOOB
M3MEHEHUS BHYTPEHHEH SHEPruMu.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJIaHHOM U HESIBHO 3aJJaHHOU
(hU3UIECKOM MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJISIPHOM (PU3UKH

U TEPMOJIMHAMUKHU.
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B TEpMOJIMHAMUKE. Bbruucienue
paboThI IO TpaduKy mporecca

Ha pV-auarpamme.

Teronepeaaya kak ciocod M3MEHEHUS
BHYTPEHHEU dHEPIUu
TEPMOJIMHAMHYECKOU CUCTEMBbI

0e3 coBepIileHHs pabOTHI.

KonBexk1iiusi, TEMI0MpoBOAHOCTb,
U3ITy4YEHHE.

KonmuecTBo TEMNOTHL

TennoeMKkocTh TeNa. Y IeabHas

Y MOJISIpPHAsI TEIJIOEMKOCTH BEIIECTBA.
YpaBuenue Maiiepa. Y nenbHas TEILUIOTa
cropanus ToruimBa. Pacuer koquyecTBa
TEIUTIOTHI MPU TEILIONEpEaaye.
ITonsTue 06 aguabaTHOM MpoIecce.
[IepBbIit 3aKOH TEPMOAUHAMUKH.
BuyTpeHnHss sHeprus.

KonuuectBo TemnoTsl u pabota

KaK MEpbl U3MEHEHUSI BHYTPEHHEN
SHEPIrUM TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3akoH TepMOAMHAMUKH

JUIsl PABHOBECHBIX MPOIIECCOB: Uuepes
3aIaHHOE PAaBHOBECHOE COCTOSIHUE
TEPMOJUHAMHYECKON CUCTEMBI
MIPOXOUT €IMHCTBEHHAS aiadara.

Pemrenne kadecTBEHHBIX 3a/1a4,
TPEOYIOMUX TPUMEHEHHUS 3HAHUHT

M0 MOJICKYJISIPHOM (pU3UKE

U TEPMOJIMHAMUKE.

OOBsICHEHHE YCTPOMCTBA U IIPUHITUATIA
JICUCTBHS XOJIOANIbHUKA,
KOHJIUIIMOHEPA, TU3EIHHOTO

1 KapOIOpaTOPHOTO JBUTATEIICH,
NapoBOW TypOUHBI.

OOBsICHEHHE TIOJTYYCHHUS CBEPXHU3KHUX
TeMIIEpaTyp, YTUIU3AIUHN «TEIIIIOBBIX)
OTXOJ0B C MCIOJIb30BAaHHNEM TEIJIOBOI'O
Hacoca, yTUIN3aIuiu 0H0OpraHudeCcKOTo
TOILJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBOM»
Y DJIEKTPOIHEPT U U.

BrimonHenne yueOHbIX 3a1aHUM

Ha aHaJIA3 TETUJIOBBIX TPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX noJjiokeHut MKT u 3akoHOB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJIMHAMMKHM: TIEPBBIN 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPaHCHUS
SHEPrUU B TEIJIOBBIX IMpOlIecCcax.
Hcnonb3oBanue IT-TexHomorui

pu padboTe ¢ T0NOJHUTETbHBIMU
HMCTOYHUKAMU WH(OpMAIINH 110 TEME,
X KPUTHUYECKUN aHAJIA3 U OLICHKA
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AOGcoiroTHas TemMmeparypa.
Bropoli 3ak0H TeEpMOIUHAMUKHI
JUTsl HEPaBHOBECHBIX MPOIECCOB:
HEBO3MOYKHO TIEpeIaTh TEIUIOTY
OT 0oJIee X0JIOHOTO TeJla K OoJiee
HarpeToMy 0e3 KOMIIeHCaIlUN
(Knaysuyc). HeobpatumocTh
IPUPOIHBIX TIPOIIECCOB.

HpI/IHI_[I/IHBI I[GﬁCTBPIH TCIJIOBBIX MAallIWH.

KIII.

MakcumanbsHoe 3HaueHue KII/I.

ukn Kapho.

DKOJIOTUYECKHUE aCIEKThI
HCTO0JIb30BaHUSI TEIUIOBBIX JIBUTATEIICH.
TennoBoe 3arps3HEHUE OKPYKAIOIIEN
Cpenbl.

TexHuueckne ycTpoucTaa

Y TEXHOJIOTMYECKUE MPOLIECCHI:
XOJIOIWJIBHUK, KOHJIUITUOHED,
JIU3EIbHBIN 1 KapOropaTOpHBIN
JIBUTaTely, apoBas TypOuHa,
MOJIy4YE€HUE CBEPXHU3KUX TEMIIEPATYD,
YTUJIN3ALHS «TEIIOBBIX» OTXOJI0B

C UCTI0JIb30BAaHUEM TETJIOBOI0 HACOCA,
yTHIIM3ausl OMOOPTaHUYECKOTrO
TOIIJIMBA JIJIs1 BHIPAOOTKHU «TETIOBOM»
Y BJIEKTPOSHEPIUr

JIOCTOBEPHOCTH.

AHanu3 1 o1leHKa NOCIeICTBUMN
HCIIOJIb30BaHMs TEIJIOBBIX JBUTaTEIICH
Y TETJIOBOTO 3arpA3HEHUS OKPYKAIOIIEH
Cpellibl C MO3UIIAN SKOJIOTUYECKON
0€3011aCHOCTH; TIPEICTaBICHUI

0 PaMOHAIBHOM MPUPOJIONIOIB30BAHUT
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHUN TPYIMIOBBIX TPOEKTOB)
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33

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOABI

14

[TapooGpa3oBaHue U KOH/ICHCALIHS.
Ucnapenne u kunenue. Y genpHas
TEIJIOTa TapooOpa3oBaHUsI.
HacebImieHHble 1 HEHACHIIIICHHBIE Taphl.
KauecTtBenHast 3aBUCUMOCTb MIJIOTHOCTH
U JIaBJICHUS HACBILIIEHHOTO Tapa

OT TEMIIEPATYPhl, UX HE3ABUCUMOCTD
0T 00'beMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIEPATYPhI KUTICHUS
OT J1aBJICHUS B KUJIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS

Y OTHOCUTEJIbHAS BJIAXKHOCTb.

TBepnoe teno. Kpucrammmueckue

U aMop¢HBIe Tena. AHU3OTPONUS
CBOMCTB KpUCTaJIOB. I 1aBnenue

Y KpUCTa/NIU3alus. Y AebHas TeIIoTa
iaieHus. Cyomumarnus.
Hedopmariiu TBEpIOTO TENa.
Pactskenue u cxxatue. Cnsur. Monynb
HOnra. [lpenen ynpyrux aedopmariuii.
TennoBoe pacmupeHne KUAKOCTEN

Y TBEPABIX T€J, 00BEMHOE U JINHEWHOE
pacupenre. AHTapMOHH3M TETUIOBBIX
KOJIeOaHUI YaCTHII BEIIECTBA KaK
IPUYMHA TEMJIOBOTO PACIIUPEHHUS Tell
(Ha Ka4eCTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEPTrUU B Pa30BbIX

HaOntonenue cBOMCTB HACHIIIIEHHBIX
NapoB, MaJIbIX JAehopMaInii,
MPOBE/ICHNE KOCBEHHBIX U3MEPEHUMN
yAETBbHON TEIUTOTHI IUIABJICHUS JIb/IA,
a0COJIIOTHOM BJIaXXHOCTH BO31yXa,
K03 GUIIIEHTA TOBEPXHOCTHOTO
HaTspkeHus, moayis FOura.

N3yuyenune 3akoHOMEPHOCTEN UCTIapeHus
Y KATICHHSI )KUJIKOCTEH, B TOM YHCTIe
KUTICHUS TIPU MMOHUKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KpHCTaJUTMYECKOTO BEIIEeCTBa,
KaMWUISIPHBIX SIBIICHUHN, CMaulBaHUSI.
[IpoBeneHue ONBITOB C MBUTLHBIMU
TJICHKaMH.

Hccnenosanue moaenu
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemenue pacueTHBIX 33124 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYIISIPHOM (PU3MKH

U TEPMOIMHAMUKH.

Pemenne kauecTBEeHHBIX 33714,
TPeOYIOMUX TPUMEHEHU S 3HAHU T

10 MOJIEKYJISIPHOM (pU3UKe

U TEPMOJMHAMUKE.
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repexoaax.

VYpaBHeHuUe TEIIOBOro OanaHca.
IIoBepXHOCTHOE HATSKEHUE.
Koaddumment noBepXxHOCTHOTO
HaTsDKeHUs. Kanvuisipabie sBiaeHuUs.
JlaByieHue noJ1 UCKpUBJIIEHHOU
MMOBEPXHOCTBHIO KUJKOCTH.

®opmyna Jlarmaca.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKHUE ITPOLECCHL: KUJIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MATEPUATIBI

OOBsicHEHNE OCHOBHBIX MPUHIIUIIOB
CTPOCHHUS KUAKUX KPUCTAILIOB,
MOJTYYEHHSI COBPEMEHHBIX MATEPHAIIOB.
OnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozelnel GU3NUeCKUX Tell U IPOLIeCCOB
(sBIIEHMIN): MoJieTiel ra3a, JKUJIKOCTH

Y TBEPJIOTO (KPUCTAIUIMYECKOI0) Tea,
UJI€aNbHOIO rasa.

Brinonxnenue ydeOHbIX 3aaHUN

Ha aHaJIM3 TETUIOBBIX MPOILIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OoCHOBHBIX nosiokeHnd MKT u 3akoHOB
MOJIEKYJIAPHOUN (PU3HUKHU U
TEPMOJMHAMUKU: CBS3b JABJICHUS
UJICaJIbHOTO ra3a ¢ KOHLUEHTpalei
MOJIEKYJI M €T0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—Knaneiipona,
MEePBbII 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEXIMPEIMETHOTO XapaKkTepa
(manpumep, o Teme «Ternoodmen

B ’KUBOU MPUPOJIE»)

Hroro no paszneny 49
Pa3znen 4. DaekTpoanHaMmnKa
4.1 | DaexTpudecKoe moie 24 DIIEKTPU3aLMS TEN U €€ TPOSIBICHMUS. [IpoBeneHNnEe KOCBEHHBIX U3MEPEHUN U

DIeKkTpuueckuii 3apsia. JBa Buga
3JIEKTPUYECKUX 3apsa0B. [I[poBOHUKY,

OTBITOB IO MTPOBEPKE MPEITI0KEHHON
TUIOTE3bI IPU U3YYEHUH
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JTURJIEKTPUKHU U TOJTYPOBOAHUKU.
DJIeMEHTapHBIN JIEKTPUUYECKUM 3apsil.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsa.

BzaumopericTBue 3apsioB.

Toueunsle 3apsiabl. 3akoH KyioHa.
Onextpuyeckoe nose. Ero geiicteue

HAa JIEKTPUYECKHE 3apsiIbl.
HarpsxeHHOCTB JIEKTPUYECKOTO TOJIS.
[TpoOueIit 3apsi. JIunuu
HaIPSKEHHOCTH JIEKTPUYECKOTO MOJIA.
OnHOPOAHOE NEKTPUUECKOE TOJIE.
[ToTeHUIManbHOCTH
AIEKTPOCTATUYECKOTO mos. PazHoCcTh
MOTEHIIUAJIOB U HAMNPSHKEHUE.
[TorenuuanbHas YHEpPrus 3apaaa

B DJIEKTPOCTATHYECKOM TIOJIE.
[ToTeHnMan 3MEKTPOCTATUYECKOTO TTOJIS.
CBs13b HAIIPSKEHHOCTH MOJI U Pa3HOCTH
NOTEHIHUAIIOB IS DJIEKTPOCTATUYECKOTO
noJig (KaK OJTHOPOJHOTO, TaK

Y HEOJHOPOHOTO).

[IpuHUKn cynepno3uuun
JJIEKTPUYECKUX ITOJIEH.

[Tone Toueunoro 3apsiaa. [lone
paBHOMEpPHO 3apsbkeHHou cdepsl. [Tone
PaBHOMEPHO 3apsHKEHHOTO M0 00beMY

B3aUMOJICUCTBUS 3apSyKEHHBIX TEI,
3apsiia KOHAEHcaTopa,
MOCJIEA0BATEIBHOTIO COEIUHEHUS
KOHJICHCATOPOB.

Onpenenenne abCOIOTHBIX

Y OTHOCUTEJBHBIX NOTPEIIHOCTEN
U3MEpPEeHUI U3NUECKUX BEIHYUUH.
OneHka rpaHul NOTPEIHOCTEN.
Habntoienue npeBpalieHus SHEpTruu
3apsPKEHHOTO KOHAEHCATOPa B YHEPTUIO
M3JIyYEHUs CBETOANO/IA, UCCICTOBAHNE
paspszia KOHAEHcAaTopa Yepes3 pe3sucTop.
N3ydenune 3aBUCUMOCTH
AIEKTPOEMKOCTH IIOCKOTO
KOHJIEHCATOpa OT IUIOIIA/IX IIJIACTHUH,
PACCTOSIHUSI MEXITY HUMU

U AUDJIEKTPUYECKON IPOHNLIAEMOCTH.
N3ydeHne KapTuH JUHUN
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS
TOYEYHOTO 3apsa, PABHOMEPHO
3apsSKEHHOM cepbl, pPABHOMEPHO
3apsHKEHHOT0 0 00beMy 11apa,
PaBHOMEPHO 3apsyKEHHOU O€CKOHEYHOM
MJIOCKOCTH U SKBUMIOTEHIIMAIBHBIX
ITOBEPXHOCTEN.

Pemenue pacueTHbIX 3a71a4 C SIBHO
3aJJaHHOW U HESIBHO 3aJaHHOM
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mapa. [lone paBHOMEPHO 3apsKEHHOU
6eckoHeyHOU MIocKocTH. KapTunsl
JIMHUW HANPSDKEHHOCTH 3TUX TOJIEN

Y SKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEM.
[IpoBOOHUKH B AIEKTPOCTATUYECKOM
noJsie. Y CIIOBHE paBHOBECHS 3apsIOB.
JIMBAEKTPUKY B DIIEKTPOCTATUYECKOM
none. Jusmekrtpuaeckas
IIPOHULIAEMOCTH BEILIECTBA.
Konnencarop. DIEKTPOEMKOCTH
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOPA.
[TapannensHOE COeTMHEHNE
KOHJICHCATOPOB.

[TocnenoBarenbHOE COETNHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCaTopa.
JIBrKEHHE 3apsSyKEHHOM YaCTUIIbI

B OJTHOPOJHOM 3JIEKTPUYECKOM IIO0JIE.
TexHuueckne ycTpoucTaa

Y TEXHOJIOTUYECKHE TIPOLIECCHI:
ANEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3AIIUTA,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ne I'paada

buznueckoit MoIebIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYIT IEKTPOCTATUKH.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOIIUX TPUMEHEHUS 3HAHU N

0 JIEKTPOCTATHKE.

OOBbsicHEHUE yCTpOICTBA

Y [IPUHIMIIA JEHCTBUA JIEKTPOCKOIA,
AIEKTPOMETPA, KOHJIEHCATOPOB,
reHeparopa Ban ne I'paada.
OObsicHeHuE pabOTHI
AJEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Onpenenenue ycIoBUM NPUMEHUMOCTH
Mojenel (PU3NIECKUX TeJl: TOUYCTHBIN
3apsl, OMHOPOIHOE IEKTPUUECKOE
noJe.

BrlinonHenue yueOHbIX 3aJaHUi

Ha aHaJIU3 AJIEKTPUUECKHUX MTPOLIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
ANEKTPOJMHAMUKH: 3aKOH COXPaHEHHUS
AIEKTPUYECKOrO 3apsiaa, 3aKoH KynoHa,
MOTEHLIUATTLHOCTh
ANEKTPOCTATUYECKOTO OIS, MPUHIIUIT
CYIIEPIIO3ULIMH IEKTPUUECKUX MOJIEH.
Hcnonws3oBanue [T-TexHONOrMIA
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npu paboTe ¢ JOMONTHUTEIbHBIMU
MCTOYHUKAaMU UH()OPMAIINH 110 TEME,
VX KPUTUYECKUU aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

4.2

IlocTogHHBINA
AIEKTPUUYECKHUHN TOK

24

Cuna Toka. [TocTOSHHBIN TOK.
VYcnoBus CyiecTBOBaHUS MOCTOSTHHOTO

QJICKTPHYICCKOT'O TOKA. HMcTouHukM TOKa.

Hanpsixenune U u 9J1C E.

3akoH OMa [ y4acTKa LEeTu.
DIEeKTPUYECKOE COMPOTUBIICHUE.
3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJIHOTO IPOBOJHUKA OT €r0
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
CeYeHMs. Y IelIbHOE CONIPOTUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOE, TApaIENbHOE,
CMEIIIaHHOE COCIMHEHUE MMPOBOHUKOB.
PacueT pa3BeTBIEHHBIX AIEKTPUUECKUX
nenei. [Ipasmna Kupxroda.

PaboTa anekTpuueckoro Toka.

3akoH J[xxoyns-Jlenna.

MOIIHOCTB ANEKTPUUECKOTO TOKA.
TennoBas MOIIHOCTb, BbIAEIsIEMAsT

Ha pPE3UCTOpeE.

DJI1C u BHyTpEeHHEE COMTPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa

JUTSI IOTHOM (3aMKHYTOM)

[IpoBeneHne MpSIMbIX U3MEPEHUM CHITBI
TOKA U HaIPsKEHUS, KOCBEHHBIX
M3MEPEHUN YJIE€IbHOTO COMPOTUBIICHHUS,
OJIC 1 BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBEACHUE
HCCJIEIOBAHUM 3aBUCUMOCTEMN
(bU3UYECKUX BETUYUH U OTBITOB

I10 ITPOBEPKE MPEMIOKEHHON TUIIOTE3BI
MIPU U3YUYEHUH 1IeTIel TOCTOSTHHOTO
TOKa.

Onpenenenue abCOIOTHBIX

Y OTHOCHUTEIBHBIX MTOTPEITHOCTEH
U3MEpPEHUN PU3UYECKUX BEJIMUHH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yueHne KOpoTKOTO 3aMbIKaHUS
rajbBaHUYECKOI0 3JIEMEHTA U OLICHKA
BHYTPEHHETO COMPOTUBIICHUA.
Pemrenne pacueTHBIX 3a/1a4 C SBHO
3aJJaHHOU U HESIBHO 3aJITaHHOU
(bU3UYECKON MOJIEITHIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (OpMYJT IOCTOSIHHOTO TOKA.
Pemienune kauyecTBEHHBIX 337124,
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3JIEKTPUYECKOMN 1enu. MOnHOCTh
UCTOYHUKA TOKa. KOpoTKO€E 3amMbIKaHHUE.
KonnencaTtop B ienu mocTOSIHHOTO
TOKA.

TexHnueckne ycTpoucTBa

Y TEXHOJIOTUYECKUE MPOLIECCHI:
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
CUETYHK JIEKTPUYECKOU SHEPTUHU

TpeOYIOIIUX TPUMEHEHU S 3HAHU N

Y 3aKOHOB MTOCTOSTHHOTO TOKA.
OObsicHEeHUE YCTPOMUCTBA U TPUHITUTIA
JICUCTBUS aMIIEPMETPA, BOJIBTMETPA,
peocTaTa, C4ETUMKA DIEKTPUIECKON
DHEPTHUH.

BrinmonHnenue yaeOHbIX 3aaHUI

Ha aHAJIN3 DJIEKTPUYECKUX IPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUI U 3aKOHOB
AJIEKTPOAMHAMUKH: 3aKOHBI OMa

JUISL y4acTKa LeNH U JUIsl 3aMKHYTOM
ANEKTPUYECKON 1ENH, 3aK0H JKOyIs—
Jlenna.

PaboTa B rpynmnax npu o0CykJ1eHUN
BOIPOCOB MEXKXIPEAMETHOTO XapaAKTEpa
(HampumMmep, 1o Teme « IJTEKTPUUECKUe
SBJICHUS B IPUPOJIEN )
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Toxu B pa3IMuHbIX
cpenax

DJIeKTpUYECKasi HPOBOJIUMOCTb
Pa3IMYHBIX BELWIECTB. DJIEKTPOHHAS
IPOBOJUMOCTB TBEPBIX METAIIJIOB.
3aBUCUMOCTB CONPOTUBIIEHUS METAJIJIOB
oT TeMIiiepaTypbl. CBEpXIPOBOIUMOCTb.
DNEeKTPUYECKUN TOK B BAKYyME.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoauuku. CoOCTBEHHAs

Y IPUMECHAs IPOBOJIUMOCTD

[IpoBeneHre KOCBEHHBIX U3MEPEHUN U
HCCIEeI0BAHUN 3aBUCUMOCTEHN

MeX Ty (U3NISCKUMHU BeIMUNHAMHI
MIPU U3YYECHUU MPOIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
AIEKTPOJIUTAX U MOJYPOBOTHUKAX.
Omnpenenenue aOCOTIOTHBIX

Y OTHOCHUTEIBHBIX MOIPEITHOCTEH
U3MEpPEHUN PU3UUYECKUX BEJIMUMH.

57




MOJTYITpOBOTHUKOB. CBOMCTBA
p-n-tiepexoja. [lomynpoBogHUKOBBIE
pUOOPBI.

DIIEKTPUYECKUM TOK B JJIICKTPOJIUTAX.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIUS.
DnekTpoin3. 3akoHbl Papanes

JUTSL JIEKTPOJIN3A.

DIIEKTPUYECKHM TOK B ra3ax.
CamocTrosTenbHbIN

Y HECAMOCTOSITEILHBIN pa3psil.
PaznuyHbie TUITBI CAMOCTOATEIBHOTO
pazpsaa. Momuus. [1nazma.
TexHuueckue ycTpomucraa

U IIPAKTHYECKOE TPUMEHEHHE:
razopaspsIHbIC JIAMIIbI, YJIEKTPOHHO-
JTy4eBas TpyOKa, MOJyNPOBOHUKOBBIC
npuOOPHL: U0, TPAH3UCTOD,
dboToAMOI, CBETOIMO/, TaJibBaHUKA,
paduHUpOBaHUE ME/IH, BHITIIABKA
QITIOMUHUS, DJIEKTPOHHASI MUKPOCKOTIHUS

OueHka rpaHul] NOTrPEeIIHOCTEN.
HaOmronenue ainexkTposnsa, u3ydeHue
1 00BSICHEHHE MMPOBOIUMOCTH
AJIEKTPOJIUTOB, IKCIEPUMEHTAIIBHOE
M3y4E€HHUE 3aKOHOB AJIEKTPOJIN3a
®dapanes.

CHsiTHE BOJIBT-aMIIEPHOU
XapaKTePUCTUKHU JUOJIA.

CpaBHeHUE NPOBOAMMOCTH METAJIIOB
Y MOJTyITPOBOTHUKOB.

N3ydeHne uckpoBoro paspsaa

Y MPOBOJIMMOCTH BO3/1yXa.

Petienne pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHOM U HEABHO 3aJIaHHOU
(hU3UYECKOM MOJIEIBIO

C MCIOJIb30BaHWEM 3aKOHOMEPHOCTEMN
MOCTOSIHHOT'O TOKa B Pa3JIMYHBIX Cpe/iax.
Pemenne kauecTBEHHBIX 3aj1a4,
TPEOYIOITUX TPUMEHCHUS
3aKOHOMEPHOCTEU MOCTOSTHHOTO TOKA
B Pa3JIMYHBIX CpeJlax.

OOBsicCHEHHE YCTPOUCTBA U IPUHITUTIA
JICUCTBUS Ta30pa3psIHBIX JaMII,
AJNIEKTPOHHO-JIY4YeBOI TpyOKH,
MOJIYITPOBOTHUKOBBIX TPUOOPOB: TM0/1A,
TpaH3ucTOpa, POTOANO 1A, CBETOAUOIA.
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OOBsiICHEHUE CYTH MTPOLIECCOB:
rajbBaHuKH, pahUHUPOBAHUS ME]IH,
BBIIUUIABKH ATFOMUHUS, JIEKTPOHHON
MUKPOCKOIHH

Hroro no pazaeny 54

Pa3nen S. ®uznyecKkuil NPAKTUKYM

5.1 | ®uznueckuii 16 Crioco0b1 n3MepeHus PU3nIECKIX [IpoBeneHre KOCBEHHBIX U3MEPEHUH,

PaKTUKYM BEJIMUYUH C HCIIOJIb30BAHUEM UCCJIEIOBAHUN 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYECKUX BEJIINYMH, IPOBEPKA
M3MEPUTEIIbHBIX PUOOPOB MPEIIOKEHHBIX TUIIOTES
Y KOMITBIOTEPHBIX JaTYMKOBBIX CUCTEM. | (BBIOOD U3 pabOT, OMMMCAHHBIX
AOGCOIIIOTHBIE U OTHOCUTEIIBLHBIE B TEMAaTUYECKHUX pa3esax
HNOTPEUIHOCTH U3MEPEHNUN PU3UYECKUX | «YUCHHUYECKUI DKCIIEPHMEHT,
Bean4MH. OLIEHKa TPaHuULl nabopaTopHbIe padOThI, MPAKTHKYM)
MOTPELIHOCTEN

Hroro no pazaeny 16

Pe3epBHoe Bpemst 10

OBIIEE KOJIMYECTBO 170

YACOB IIO ITPOTPAMME
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11 KJIACC

HaumenoBanue
pa3nenoB U TEM
y4eOHOro rpeaMera

No
/11

KomnuectBo
YacoB

[IporpammHoO€e conepxanue

OCHOBHBIE BUIBI AEITEILHOCTH
0o0ydJaronmxcs

Pasnen 1. DinekTpoaMHaMHKa

1.1 MarauTtHoe noJjie

14

B3aumopericTBre NOCTOSHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHoe nojsie. Bektop MarHuTHOU
uHayKuud. [IpuHun cynepno3unuu
MAarHUTHBIX MOJIeH. JINHUY MarHUTHOM
VUHIYKIWU.

MarnutHoe€ 1oJie TPOBOIHUKA C TOKOM
(MpsAMOTO MPOBOJIHUKA, KATYIIIKH

U KpyroBoro BuTka). OnsIT Dpcrena.
Cuna Amrmiepa, ee HaIrpaBJICHHUE

U MOAYJIb.

Cuna JlopeH1ia, ee HapaBJICHHUE

Y MOZYJIb. JIBUJKEHUE 3apsyKEHHOU
YacCTHULIBI B OJTHOPOAHOM MAarHUTHOM
nosie. Pabota cuiibl JlopeHia.
MarauTHoOe 1oJie B BELIECTBE.
deppoOMarHeTUKy, napa-

U JMaMarHeTUKH.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE MPOIIECCHI:
MPUMEHEHUE MOCTOSHHBIX MArHUTOB,

[IpoBeneHrie KOCBEHHBIX U3MEPEHUN
cuibl AMIiepa, IpoBEICHNE
UCCJIEIOBAHUS 3aBUCUMOCTEN MEXIY
(Gu3MYECKUMHU BEIMUYMHAMU U OIIBITOB
10 IPOBEPKE NPEITIOKEHHON TUITOTE3bI
IIPU U3YYECHHUH JICHCTBHS IIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM,
B3aUMOJICUCTBUS IPOBOJHUKA

C MarHATHBIM TIOJIEM.

Onpenenenue aOCOTIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEIIHOCTEN
U3MEPEHUHN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.
HccenenoBanre MArHUTHOTO TOJIS
IIOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppoMarHeTUKOoB.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJIEJIA OJTHOPOJTHOTO MAarHUTHOIO
TOJISL.

Onpenenenre HaNpapIeHU UHAYKIUN
MAarHUTHOTO IOJIS IPOBOJHKUKA C TOKOM,
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3JIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUI

cuibl Amriepa u cuiel JlopeHua.
N3yuenne KapTUHBI TMHUN UHAYKIIUN
MarHuTHOTO II0JISI IOJIOCOBOTO

Y TTIOJKOBOOOPA3HOTO MOCTOSIHHBIX
MAarHUTOB, JIJTMHHOTO MPSIMOTO
MIPOBOJIHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKHA C TOKOM.
OOBsicCHEHHE B3aUMOJCHCTBHS ABYX
MIPOBOJAHUKOB C TOKOM, IEUCTBUS CUIIBI
JlopeH1ia Ha MOHBI 3JIEKTPOJINTA.
HaOnronenue aBukeHUs myyka
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydenne npuHOUIIA JEHCTBUSA
AIIEKTPOUZMEPHUTEIHLHOTO MPHOOpa
MarHUTOAJIEKTPUUYECKOU CHUCTEMBI.
Pemenune pacueTHbIX 3a/1a4 € SIBHO
3aJaHHOM U HESIBHO 3aJIaHHOM
(hU3UYECKOM MOJIEIBIO

C MCITI0JIb30BaHMEM OCHOBHBIX
3aKOHOB U (pOpPMYII IO TEMeE
«MarauTHOE TI0JIEY.

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

1o TemMe «MarauTHOE MoJie.
OOBsICHEHHE YCTPOICTBA U MPUHIIUIA
JICVCTBHS SJIEKTPOMArHuTOB, TECTEPA-
MYJIBTUMETPA, SJEKTPOABUTATENS
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SIxoOu, yCKOpHUTEICH IIeMEHTapHbIX
YaCTHII.

OOBsicHEeHNE TPUMEHEHHUS TOCTOSTHHBIX
MAarHuTOB

1.2

DnexkTpoMarHuTHas
WHTYKITUS

13

SIBneHue 3JI€KTpOMaFHPITHOI>'I HHAYKIOUN.

IToToK BeKTOpa MarHUTHOW WHAYKITUH.
OJIC naayKUMKU. 3aKOH

3JIEKTPOMArHuTHOM nHAyKuuu Papasnes.

Buxpesoe snektpruueckoe nosue. Toku
dyko.

OJ1C uHayKIIMY B IPOBOIHUKE,
JBIKYIIEMCS] B OJTHOPOJHOM
MarHUTHOM TOJIE.

[Ipasuiio Jlenna.

NunyktuBHOCTH. KaTymika
WHJYKTUBHOCTH B II€MTUA TTOCTOSIHHOTO
ToKka. fBnenune camonnaykuuu. 3/1C
CaMOMHAYKIIUU.

DHeprusi MarHuTHOTO MOJIs KaTYIIKH

C TOKOM.

DIIEKTPOMAarHuTHOE IIOJIE.
TexHuyeckue yCTporucTaa

U TEXHOJIOTHYECKHE MPOLIECCHI:
WHIYKIIMOHHAS [1€4b, COJICHOU/I, 3aI1UTa
OT DJICKTPU3ALMH TEJI IPU JBUKCHUU
B MAarHUTHOM I10J1€ 3€MJIN

[IpoBeneHue uccnenoBaHus
3aBUCUMOCTEH (PU3NUECKUX BETUUHH

Y OTIBITOB IO TPOBEPKE MPEMIOKEHHON
TUIIOTE3bI IPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON WHTYKIIUH.
Ornpenenenue UHAYKIIUA BUXPEBOTO
MAarHUTHOTO MOJIS.

Omnpenenenue aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEMN
U3MEpeHUI GU3NUECKUX BEITHYUUH.
OneHka rpaHul NOTPEIIHOCTEN.
DKCIIEpUMEHTAIBHOE U3YUYEHHUE IPaBUia
Jlenua.

HccnenoBanue SiBICHUSI CAMOMHAYKIUU,
3aBucuMocT DJIC caMOMHIyKIIUU

OT CKOPOCTH U3MEHEHUS CUJIbI TOKA

B LICTIH.

N3yuenue najieHus MarHuTa

B aJIIOMUHHEBOU (MeHOM) TpyOe.
COopka MoeNH JIEKTPOMArHUTHOTO
reHeparopa.

Perienue pacueTHbIX 3a71a4 C SIBHO
3aJJaHHON 1 HEABHO 3aJJaHHOU
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buznyeckoit MoIebIO

C MCTIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
u popmyn o Teme «JIeKTpOMarHuTHast
WHITYKIIHS.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOyIOMMX MPUMEHEHUS 3HAHU

1o TeMe «DJIEKTPOMarHuTHas
WHIYKITHS.

OOBbscHEHNE OCHOBHBIX IPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPONCTB

Y TEXHOJIOTHYECKHUX MPOLECCOB, TAKHX
KaK: MHIYKIMOHHAs 1I€4b, COJICHOU],
3aIMTa OT JJIEKTPU3ALNH TEI

IpU ABM)KCHUN B MATHUTHOM I10JI€
3eMIn.

PaGoTa B rpynmax mpu o0CyX1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(Hampumep, o TeMe
«DNEKTPOMArHUTHBIE SIBJICHUS

B [IPUPOJIEN)

Hroro no pazaeny 27

Pa3nen 2. Kojie0anus 1 BOJIHBI

2.1 Mexanuueckue 10 KonebarenbHas cucrema. IIpoBeneHre KOCBEHHBIX HW3MEpPEHUH,
KoJ1e0aHus CBoOoaHbBIE KOJIEOaHUSL. HCCIICIOBAHUSI 3aBUCUMOCTEH MEXITY

[Mapmonnyeckue komebaHus.
Kunematuueckoe v JHHAMHYECKOE
onucaHne. DJHEPTeTUIECKOE OMTMCAHNE

($u3NYeCKUMU BEJIMYMHAMHU U OIBITOB
I10 MMPOBEPKE MPETI0KEHHON TUIIOTE3bI
MPU U3yYEHUHU KOJIeOaHU HUTSHOTO
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(3aKOH COXpaHEHHUSI MEXaHUYECKOM
sHepruu). BeiBoa TMHaMUYECKOro
OMKCaHUs TAPMOHUYECKUX KOJIeOaHU !
Y3 UX SHEPreTUYECKOro

Y KUHEMATUYECKOTO ONUCAHMUS.
Awmmuntyzaa u ¢gaza xonebanuii. Csi3b
aAMIUTUTY/IBI KOJICOAHUH UCXOTHOM
BEJIMYHMHBI C AMIUIUTYAaMH KOJICOaHHI
€€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacTora KoyeOaHMIA.
[Tepuon ManbIx CBOOOHBIX KOJIeOaHUH
MaremMaTuyeckoro mMastHuka. [lepuos
CBOOOJIHBIX KOJICOaHUI MPYKMHHOTO
MasITHUKA.

[TonsiTHe O 3aTyXalONIUX KOJIEOAHUSIX.
Brinyxnennsie konebanus. Pezonanc.
Pe3onancHas xpuBas. Biusaaue
3aTyXaHUs Ha BUJI PE30HAHCHOW KPUBOU.
ABTOKOIIE0AHUS.

TexHuueckne ycTpoicTBa

U TEXHOJOTUYECKHE MTPOLIECCHI:
METPOHOM, YacChl, KaueJu, My3bIKaJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

U TIPY>KUHHOTO MasiTHUKOB,
BBIHYKJICHHBIX M 3aTyXarOIUX
MEXaHUIECKUX KOJICOaHUH.
Onpenenenne abCOTIOTHBIX

U OTHOCHTEJIbHBIX MOTPEIIHOCTEN
U3MEpPEeHU (PU3NYECKUX BEITUUHH.
OneHka rpaHul] NOTrPEeIIHOCTEN.
Hab6nronenue He3aBUCUMOCTH TIEPHOIA
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT aMIUIUTY/IbI.

DKcnepuMeHTalIbHAS POBEPKA 3aKOHA
COXpaHEHUS SHEPTUH MPHU KOJIEOAHUIX
rpy3a Ha MPYyKUHE.

Hab6nronenue pesonanca.
Onpenenenue ycioBUHA NPUMEHUMOCTH
MO MaTeMaTHIECKOTO MasITHIKA

Y WJICATLHOTO MPYKUHHOTO MasTHUKA.
Pemenue pacdeTHbIX 3a/1a4 € SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UIECKOM MOJICITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn o TeMe «MexaHuIecKue
KOJICOaHUS.

Pemenne kauecTBEeHHBIX 33714,
TPEOYIOIMNX TPUMEHEHUS 3HAHUH

o TeMe «MexaHudeckne KoaeOaHus.
OObsicHEHUE YCTPOUCTBA U MPUHITUTIA
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JICVCTBHSI METPOHOMA, YaCOB, KaueJeH,
MY3bIKaJTbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-TexHONMOT M

npu paboTe ¢ TONOTHUTEIbHBIMU
HMCTOYHUKAMU MHGOPMAIIIH 10 TEME, UX
KPUTHYCCKUM aHAJIM3 U OIICHKA
JIOCTOBEPHOCTH

2.2

DIeKTpOMarHUTHBIC
KOJIe0aHus

15

Koneb6arenbublit kKoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbBIE KOJIeOaHUs

B UJICATBHOM KOJI€0aTEIbHOM KOHTYpE.
®opmyna Tomcona. CBA3b aMITUTYAbI
3apsia KOHAEHcAaTopa ¢ aMILIUTYA0U
CHUJIBI TOKA B KOJIeOATEILHOM KOHTYPE.
3aKOH COXpaHEHMS SHEPTUU

B UJICATLHOM KOJIeOaTEIbHOM KOHTYpE.
3aTyxarnme eKTPOMarHuTHbIE
KoJieOaHus. BeiHYK/IeHHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.
[lepemenHbIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYHOE

Y JICUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA
Y HaTPsDKEHUS TIPU Pa3InIHON Popme
3aBHCUMOCTH NIEPEMEHHOIO TOKa

OT BPEMEHH.

CunycounalbHbIi IEPEMEHHBIN TOK.
Pesucrop, KOHIEHCATOP U KATYILIKa

[IpoBeneHrEe KOCBEHHBIX H3MEPEHUM
Y WCCIIEIOBAHUS 3aBUCUMOCTEN
bU3NYEeCKUX BEIUYHUH PU U3YYCHUH
AJIEKTPOMArHUTHBIX KOJIEOaHU U 11eTeit
MIEPEMEHHOTO TOKA.

Omnpenenenue aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEpeHUM (PU3NMUECKUX BETHYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yueHnue ycTpoilcTBa U IpUHLINAIA
nencTBus Tpanchopmaropa.
Hab6nrogenue 2neKTpoMarHuTHOTO
pe30HaHca.

N3ydenune ocuuiorpaMm
AJIEKTPOMATHUTHBIX KOJICOAHMIA.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJIaHHOM U HESIBHO 3aJJaHHOU
(hU3UIECKOM MOJICITBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
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WHJIYKTUBHOCTH B LIEMU
CHHYCOMIAJILHOTO IEPEMEHHOT0 TOKA.
Pe3onanc TokoB. Pe3oHanc
HAIIPSHKEHUU.

WneanbHblil TpanchopmaTop.
IIpousBoscTBO, IEpEIaya u

nOTpeOICHUE IIEKTPUIECKON SHEPTUH.

DKOJIOTUYECKHUE PUCKU

IIPY IPOU3BOJICTBE AJIEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUU B OBCEIHEBHOM
KU3ZHU.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKUE MTPOLIECCHI:
3JIEKTPUYECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
3NEKTpoIepeaay

U GopMyII 10 TemMe
«JEKTPOMArHUTHBIC KOJICOAHUS».
Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUIA

o TeMe «DJIEKTPOMarHuTHbIC
KOJICOQHUS.

CpaBHEHHE MEXaHUYECKUX

U DJIEKTPOMArHUTHBIX KOJICOAHMI.
OOBsicCHEHHE YCTPOUCTBA U PUHITUTIA
JIEUCTBUS 3JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA, JIMHUM
AJIEKTpoIepeay.

Onpenenenue ycioBUHA NPUMEHUMOCTH
MOJIEJNIA UJICATBHOTO KOJIEOATEIIHbHOTO
KOHTYpA.

AHau3 U OlleHKa MMOCIEICTBUN
WCIIOJIb30BaHUs PA3IMYHBIX CIIOCOOOB
MIPOU3BOJICTBA JICKTPOIHEPTUU

C MTO3ULUAN SKOJOTUUYECKOU
0€301acHOCTH; TPEACTaBICHUM

0 palOHATBLHOM MPUPOIOTIOIH30BAHUHT
(B mpo1iecce moATOTOBKU COOOIIEHUH,
BBITIOJITHCHUH TPYMIIOBBIX IPOCKTOB)

23

MexaHu4ecKue 1
ANIEKTPOMArHUTHbHIC
BOJIHBI

10

MexaHnuyecKkre BOJIHBI, YCIOBUS UX
pacmpocrpanenus. [lonepeunsie

Y TIPOJI0JIbHBIE BOJIHBL. [lepuon,
CKOPOCTb PACIIPOCTPAHEHUS U JJIMHA

Hab6nronenue obpazoBanus

U PaCIPOCTPaHCHHSI TIOTTEPEUHBIX
Y TIPOJIOJTBHBIX BOJTH, OTPAKCHHSI
U MpeJIoMIICHHS, HHTePhEPEHITUH
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BOJIHBI. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHue, MpeJIoMIICHHE,
uHTepdepeHtus u Tudpaxius.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Beicota Tona. TeMOp 3ByKa.
[IymoBoe 3arpsi3HEHIE OKpYKArOIIeH
CpeJibl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS
U3TYy4YEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opueHTalus BEKTOPOB

B, E*, v— B WIEKIPOMATHUTHO! BOJIHE.
CBOMCTBA BJIEKTPOMArHUTHBIX BOJIH:
OTpa)keHUeE, IPEJIOMIICHHE,
noJisipu3anusi, UHTeppepeHuus

U AUQPpaKIys.

[Ikana >eKTPOMarHUTHBIX BOJH.
[Tpumenenne >JeKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

HpI/IHI_[I/IHI)I pPaaruoOCBA3U U TCIICBUICHUA.

Pangmonokamusi.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE
OKPY’KarOIIEU CPEIBI.

TexHuueckue ycTpoucTaa

U IPAKTHYECKOE TPUMEHEHHE:
MY3bIKaJIbHbIE THCTPYMEHTBHI,
panap, paiuoONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neun,

U U pakiui MEXaHUYECKUX BOJIH,
aKyCTHYECKOT'O PE30HAHCa, CBS3H
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILTUTYAOM U 4aCTOTOM KOJeOaHUH.
N3ydeHne CBOWCTB yJIbTPa3ByKa U €0
MIPUMEHEHHUS.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nudpakuys, “HTepdepeHIus.
O6napy:xeHue nHdpaKpacHOro

U yIbTPa(uoIeTOBOrO U3ITyYCHHI.
CpaBHEHUE MEXaHUUYECKUX

Y 3JIEKTPOMATrHUTHBIX BOJIH.
OnpenenenHue yciuoBUi IPUMEHUMOCTH
MOJIEIU TAPMOHHYECKOIN BOIHBI.
Pemenne kauecTBEeHHBIX 3a/1a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUIA

1o reme «MexaHnnueckue

Y AJIEKTPOMArHUTHBIE BOJTHBI.
N3ydenne nmapaMeTpoB 3BYKOBOI
BOJIHBI.

N3yuenne pacipoCcTpaHEHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OObsicCHEHUE YCTPOMCTBA U MPUHIINTIA
JIEUCTBUS MY3bIKAJIbHBIX MHCTPYMEHTOB,
paaapa, paIiuonprUeMHUKa, TEIEBU30Pa,
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YIbTPA3BYKOBaA THMArHOCTHUKA
B TCXHUKC 1 MCIUILINMHC

aHTeHHbI, Teinepona, CBU-neun.
OOBbsicHEHUE YIBTPa3BYKOBOU
JTUArHOCTUKH B TEXHUKE ¥ METUITNHE.
Hcnons3zoBanue [ T-texnonoruii

pu paboTe ¢ TOMOTHUTEIBHBIMU
HMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
WX KPUTHYECKUI aHallu3 U OllEHKa
JIOCTOBEPHOCTH.

AHau3 U OlleHKa IMOCIEICTBUN
IITYMOBOT'O U 3JI€KTPOMArHUTHOTO
3arpsi3HEHUS OKPYKAIOIIEH Cpeibl

C IIO3UIIMH DKOJIOTHUECKOUN
0e30macHOCTH; MPECTaBICHUMN

0 pallMOHATBLHOM MPUPOIOTIOIH30BAHUHU
(B mpo1iecce moATOTOBKU COOOIIEHUH,
BBITIOJIHEHUH TPYTITIOBBIX MIPOEKTOB)

24

Onrtuka

25

[IpsiMonmHEHOE pacpoOCTpaHEHUE

CBETa B OJHOPOAHOM cpene. Jlyd cBera.

ToYeUHBIN UCTOYHUK CBETA.
OtpaxeHune cBeTa. 3aKOHBI OTPAKEHUS
ceta. [Toctpoenue nzobpakeHuit

B I1I0CcKOM 3epkajie. Chepruueckue
3epKa’a.

IIpenomiieHue cBeTa. 3aKOHBI
peIoMIICHHS cBeTa. AOCOIIOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCUTENBHBIN MTOKA3aTEIb

HabmroneHnne onTHYecKuX SBJICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPEHU,
HUCCIeI0BaHMS 3aBUCUMOCTEH
(bU3NYECKUX BEITUYUH U OTBITOB

IO MPOBEPKE MPEAJI0KEHHON TUITOTE3bI
MIPU U3YUYEHUH SIBJICHUU MTPEJTOMIICHUS
CBETa Ha rPaHMUIIC pa3zieia IByX Cpel,
MIPEJIOMJICHUS CBETA B COOMPAIOTIICH

Y PaCCEMBAIOLIECH JIMH3aX, BOJITHOBBIX
CBOMCTB CBeETa.

HaOmro1enne moaHoro BHyTPEHHETO
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npesiomiieHust. [IocTossHCTBO 4acTOThI
CBETA U COOTHOIICHUE JJIUH BOJIH

[IPU NMEPEX0JI€ MOHOXPOMATHYECKOTO
CBETA Uepe3 IPaHully paszeiia IByX
ONTHUYECKHUX CPEL.

Xon tyden B mpusMe. Jlucnepcus ceera.
CrnoxHblit cocTaB 6emoro cBera. LIBer.
[TosmmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yTOJI MOJHOTO
BHYTPEHHETO OTPAXKEHUSI.
Cobuparoriye u pacCeuBaIOIINE JINH3BI.
Tonkas nuH3a. DOKYyCHOE PaCCTOSTHUE
Y OIITUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUS
TOHKOM c(heprUueCcKOil IMH3BI OT €€
F€OMETPHUU U OTHOCUTEIILHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMya TOHKOH JIMH3bL. Y BEJINUCHUE,
JTaBaeMoO€ JIMH30M.

XoJ ay4a, NpOLIEIIIEro JUH3Y

IO/ IPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOU
ontu4eckoun ocu. Iloctpoenue
U300paKEHUI TOUYKU U OTpEe3Ka NpsIMOn
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Pazperaromnias
crocoOHoCTh. ['1a3 Kak onTuyeckas

OTpaXEHUs1, U3y4ECHUE MOJICIIN
CBETOBOJA.

[Tomyuenue n300pakeHUs B CUCTEME
U3 IJIOCKOTO 3€pKajia U JIMH3BI,

B CHUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBanue TeIeCKOMMYeCKux
CUCTEM.

N3ydeHnne nossiprusanny CBeTa,
OTPaKEHHOTO OT MMOBEPXHOCTHU
JIMRJIEKTPUKA, U3YUCHUE
uHTephEPEHITNH JTa3€PHOTO U3ITyUCHUS
Ha JBYX IIEJISX.

[Tony4yeHue crieKTpa u3JIy4eHus
CBETOJIMO/a P MOMOIHU
TU(HPaKIIMOHHON PEIIeTKH.

Pelienne pacueTHbIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UYECKO MOJIEIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyin no Teme «OnTUKAY.
Peliennie kauecTBEHHBIX 337a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUIA

1o Teme «OnTHKay.

[TocTpoeHue u pacueT u300paxKeHu,
CO3/IaBaEMBIX IJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Onpenenenue yciaoBUil MPUMEHUMOCTH
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cucTeMa.

[Ipenensl npuMeHUMOCTH
reOMETPUUYECKOMN ONTUKH.

Bonnosas ontuka. Untepdepenims
cBeta. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOMIOACHHUSI MAKCUMYMOB
¥ MUHUMYMOB B HHTEP(PEPEHIIMOHHON
KapTHUHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [ [prMeps! Kitaccuyeckux
UHTEP(PEPEHITMOHHBIX CXEM.
Hudpakius ceera. Judpakironnas
peuieTka. Y cioBue HaOIOAeHUS
TJIaBHBIX MAKCUMYMOB TIPH TIaJICHUN
MOHOXPOMAaTHYECKOTO CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

TexHuyeckue yCcTporucTaa

Y TEXHOJIOTUYECKHE MPOLIECCHI: OUKH,
Jyma, nepuckon, goroanmnapar,
MUKPOCKOII, TPOEKIIMOHHBIN armapar,
IPOCBETJICHNUE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS PellIeTKa

MO/IEJIA TOHKOM JIMH3bI; TPAHUII
PUMEHUMOCTH T€OMETPUUECKON
OITHKH.

OOBsicHEHNE 0COOEHHOCTEN IPOTEKAHUS
ONTHUYECKUX ABJICHUI: HHTEp(hEpEHINH,
Tudpakiuu, TUCIIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPAKEHUSI.

OOBbscHEHUE YCTPONCTBA U IPUHIUIIA
JEHCTBHS OYKOB, JIYIIBI, IEPUCKOIIA,
dboToanmnapara, MUKPOCKOTIA,
IIPOEKIIMOHHOIO aIapara,
TU(paKIIMOHHOMN PEIIETKH, BOJIOKOHHON
OITHKH.

OOBbsiCHEHUE TIPOCBETIICHUS ONITUKH.
PaboTa B rpynnax mpu o0CyXJI1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBBIE
SIBJICHUS B IPUPOJIE )

Hroro no pazgeny

60

Pa3znen 3. OcHOBBI clielIUAIBLHOM TeOPHH OTHOCUTENBLHOCTH (1as1ee - CTO)

3.1

OCHOBBI
CIIELIMAIIBHOU TEOPUH
OTHOCUTEIIbHOCTHU

5

['paHu1IBI TPUMEHUMOCTH KJIIACCUUYECKOMN
MexaHUKHU. [locTynaTel cienuaabHON
TEOPUU OTHOCUTEIIBHOCTH.

[IpoBeneHNE KOCBEHHBIX U3MEPEHUI
HUMITYJIbCA M SHEPTUH PEIIITUBHCTCKUX
gacTuIl (1o ¢poTorpadgusiM TPEKOB
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[IpocTpaHCTBEHHO-BPEMEHHOM
unrepBai. [Ipeobpasoanus Jlopenua.
YcnoBre NPUYNHHOCTH.
OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH.
3amelJIeHne BpEMEHHU U COKpaIllCHHE
JUIAHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON
YaCTHLIBI.

CBsI3p MaccChl € JHEPTUEN U UMITYJIILCOM
PENATUBUCTCKON YaCTULIBI.

DHeprus MoKosl.

TexHuueckne ycTpomcTBa

Y TEXHOJIOTUYECKUE ITPOLIECCHI:
CIlyTHUKOBBIE IPUEMHUKHU, YCKOPUTEIIN
3apsKEHHBIX YaCTHULL

3apsDKEHHBIX YaCTHII B MATHUTHOM
oJje).

AHanmu3 1 onucanue GU3NICCKUX
SIBJICHHUH C UCTIOJIb30BAaHUEM TTOCTYJIATOB
CHEIUaTbHOU TEOPUU OTHOCUTEITHLHOCTH.
OOBsiCHEHUE IPUHITUTIA ISHCTBUS
CIIyTHUKOBBIX TPUEMHUKOB,
yCKOpHUTeNen 3apsHKEHHBIX YaCTHI

Hroro no pazaeny 5

Pasznen 4. KBantoBasi pu3uk

4.1 KopmyckyisapHo- 15 PaBHOBECHOE TEMIOBOE M3ITyUECHUE IIpoBeneHrEe KOCBEHHBIX U3MEPEHHUIA,
BOJIHOBOH JTyaiu3m (u3;1yyeHue aOCOJIFOTHO YEPHOTO TeNa). | UCCIEIOBAHUS 3aBUCUMOCTEH MEXITY

3akoH cMeenus Buna. ['unoresa
[lnanka o kBaHTax.

®DoTOHBI. DHEPTHUS U UMITYJIILC (POTOHA.
dotodrddext. OnbiThl A.I'. CTonerona.
3akonbl hoTodddexra. YpaBHeHHE
Oiiamrerina st pororddexra.
«Kpacnas rpanuna» dhotosrddexra.
JlaBnenue cBeta (B YaCTHOCTH,

bU3NYEeCKUMHU BeTUYMHAMU

MIpU U3y4eHuu siByieHus pororddexra.
Onpenenenue aOCOTIOTHBIX

1 OTHOCHUTEJIBHBIX TTOTPEITHOCTEH
HU3MEPCHUI (PU3HYCCKUX BETMYMH.
OneHka rpaHul] NOTPEUIHOCTEN.
Pemenune pacueTHbIX 33724 C SIBHO
3aJITaHHOM U HESIBHO 3aJJaHHOU
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JTIaBJICHHUE CBETA Ha aOCOIIOTHO
MOTJIONIAIOIIYIO U aOCOIOTHO
OTPaKAIOIIYIO TIOBEPXHOCTB).
Omnsrtel I1.H. JIebenesa.

BoaHoBrbIe cBoMcTBA YacTHIl. BOJIHEI
ne bpoins. Jnvaa BoiHbI Ae bpoits
1 pa3Mephl 00JIaCTH JTOKATN3aUN
JBUKYIIEHCS] YaCTHULIBI.
KopnyckynsipHO-BOJIHOBOH Jyau3M.

Judpakuus 3JIeKTpOHOB Ha KpHUCTaJLIax.

Crneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHOLIEHNUS HEOIIPEAECIIEHHOCTEN
I'eitzenOepra.

TexHu4yeckue yCcTporucTBa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
CHEKTPOMETP, (HOTOIIEMEHT,
($OTOIATYHK, TYHHEJIbHBIA MUKPOCKOIL,
COJIHEUHas OaTapesi, CBETOIUO

buznyeckoit MoIebIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u ¢hopmyn o Teme «KBaHTOBBIC
SIBIICHUSD).

Pelenne kauecTBEeHHBIX 3aj1a4,
TPEOYIOMUX TPUMEHEHHUS 3HAHUT

1o Teme «KBaHTOBBIE SIBICHUS.
Onpenenenue ycioBUHA NPUMEHUMOCTH
KBAaHTOBOM MOJIEJIA CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YpPABHEHHUS
OlinmTenHa aa Gporoaddekra,
MIPUHIINAIA COOTHOIIEHUHN
HeonpenenenHoctu ['eiizendepra.
OOBsicHEHUE IPUHITUIIA IEUCTBUS
CIIeKTpoMeTpa, (PoTorIeMEeHTa,
dhoToaaTurKa, TYHHEILHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapeu,
CBETOAMO/IA.

Hcnons3zoBanue I T-texHonorunii

pu paboTe ¢ TOMOJHUTETLHBIMU
HMCTOYHUKAMU UH(OpMAIINH 110 TEME,
X KpUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OMnbITHI IO KCCIICTOBAHUIO CTPOCHUS
atoma. [lmaHerapHast MOzielIb aTOMa
Pezepdopna.

OnpeneneHue NJIMHBI BOJIHBI JIA3€PHOTO
W3JTYyYEHHUS.
Habmroneane muHeyaThIX CIIEKTPOB.
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[Toctynartsl bopa. U3nyuenue

U norJionieHue (HOTOHOB IPH NEPEXoe
aToMa ¢ OJIHOTO YPOBHSI DHEPTUH

Ha JIPyroM.

Bugpi cnexktpos. CriekTp ypoBHEN
SHEPruu aToMa BOJAOPO/IA.
CHOHTaHHOE U BBIHYKJIEHHOE
n3ny4yeHue csera. Jlasep.
TexHnueckne ycTpomcTBa

Y TEXHOJIOTHYECKUE MPOLIECCHI:
CIIEKTPaJIbHBIN aHATU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

HccnenoBanue ciekTpa pa3peKeHHOro
aTOMapHOT'0 BOAOPO/Ia U UBMEPEHUE
nocTossHHON PunOepra.

N3yuenue ycTponcTBa v AEUCTBUS
CYETYMKA UOHU3UPYIOIIUX YACTHII.
Ornpenenenue ycaoBUd IPUMEHUMOCTH
Mojenu atoma Pesepdopaa.
OObsicHEeHUE IPUHIIUIA IEUCTBUS
CIEKTPOCKOTIIA, JIa3epa, KBAHTOBOTO
KOMITbIOTEPA.

AHanu3 KBaHTOBBIX ITPOLIECCOB

Ha OCHOBE IIEPBOr0 1 BTOPOTO
noctynaroB bopa

4.3

du3uKa aTOMHOTO
aapa u
AJIEMEHTAPHBIX
JACTUI]

Hyxknonnas monens snpa ['eiizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yucio sapa. U3oromsl.
PannoaktuBHOCTH. Anbha-pacmal.
DNEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paIMOAKTUBHOIO pacraja.
PannoakTuBHBIE U30TOMBI B MPUPOJIE.
CBoiicTBa MOHU3UPYIOIIETO U3JIyYCHHUS.
Brnusinue pagnoakTMBHOCTH Ha KUBbBIC
opranu3mbl. EcTrecTBeHHBIH OoH
u3nydeHus. [Jlozumerpus.

DHeprusi CBsI3U HYKJIOHOB B SIJIPE.
SAnepubie cunel. Jledekt Macchl sapa.

[TpoBeneHune namepeHuit
pPaAoaKTUBHOTO (OoHA

C MCTIOJIb30BAaHUEM JI03UMETPA

Y UCCIIeIOBAaHNE TPEKOB YACTHII

(o roToBBIM oTOTpadusiM).
W3ydenue nmornomeHus 0eTa-4yacTHIl
ATIOMUHHUEM.

Onpenenenue ycioBUHA NPUMEHUMOCTH
MOJIEJIN aTOMHOTO Spa.

AHanu3 1 ONMCaHUE AIEPHBIX PEeaKIINi
C MCTIOJIb30BaHUEM MOHATHI MaccoBOe
YHCIIO U 3apsif siApa, SHEPTHUS CBS3H
A1ipa, 3aKOHOB COXpaHEHUs 3apA/a,
MacCOBOTO YHCIIa U PHEPTHH B SIACPHBIX
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Anepnsle peakuuu. Jlenenue u CUHTE3
sanep. Anepusie peaktopsl. [IpobaemMbl
YIPaBJISAEMOT0 TEPMOSAEPHOTO CUHTES3A.
DKOJIOTUYECKHUE aCIIEKThI PAa3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpaluuy ¥ UCCICTOBAHUS
AJIEMEHTAPHBIX YACTHLI.
DOyHIaMEHTAIbHBIE B3AUMOACHCTBHS.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBnenune o CtangapTHOU
Mozenu. KBapk-riirooHHas MOJEINb
aZpOHOB.

®u3suka 3a npenenamu CTaHaapTHOU
Mojiend. TemHast MaTepusi 1 TeMHas
SHEPIusl.

EauncTBO hm3myeckoi KapTUHBI MUDA.
TexHuueckue ycTpoucTaa

Y TEXHOJIOTMYECKHUE MTPOLIECCHI:
IO3UMETp, KaMepa BuiibcoHa, siaepHbIi
pPEaKTOp, TEPMOSAEPHBIN PEAKTOP,
aTomMHasi 00M0a, MArHUTHO-PE30HAHCHAS
ToMorpadust

peaKIusX, 3aKOHa PAIHOAKTHBHOIO
pacnaja.

OOBsICHEHUE IPUHITUTIA ISHCTBUS
JI03UMETpa, Kamepsl BruibcoHa,
SJIEPHOTO PEaKTOpa, TEPMOSEPHOTO
peakTopa, aTOMHOM 60MOBI, MArHUTHO-
PE30HAHCHOM TOMOTpadum.

AHaIu3 U OIeHKA BIIMSHUS
PaIMOAKTUBHOCTH Ha JKUBBIC
OpTaHU3MBbI, & TAK)KE TIOCICACTBUN
Pa3BUTHUSA SIIEPHON SHEPTETUKH

C MO3ULIMH SKOJIOTUYECKOMN
0€301acHOCTH; TPEACTaBICHUM

O pallMOHATIBLHOM MIPUPOJIOTNIOIB30BaHUN
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHCHUS TPYIIIIOBBIX MPOCKTORB)

Hroro no pazgeny

25

Pa3zges S. DyieMeHTBI aCTPOH

OMHHM U aCTPOPU3UKH

5.1

DeMeHTHI
aCTPOHOMUU
U acTpo(U3UKU

12

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HaYeHHE acTpOHOMUU. [[pUMEHUMOCTD

HaOmronenue 38e3180r0 HEDA
HEBOOPYKEHHBIM TJ1a30M
C UCITOJIb30BaHUEM KOMITHIOTEPHBIX
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3aKOHOB (DUBHKH I OOBSICHCHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.
Metoabl aCTPOHOMHYECKUX
uccnenoannii. CoBpeMeHHbIE
ONTHUYECKHUE TEJIECKOIIBI,
PaaroTENECKOIbI, BHEATMOChEepHAs
ACTPOHOMMUSL.

Bun 3Be3anoro neba. Co3Besnus, sipkue
3BE€3/1bl, IIJIAHETHI, UX BUAUMOE
JBUYKEHUE.

CoiiHeuHas cucrema.

Counnne. CoslHEUHAsA AKTUBHOCTb.
Uctounuk sneprun CoJiHIA U 3BE3/I.
3Be3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIN KJIacc —
CBETHUMOCTbB». 3B€3/Ibl IJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJIsl 3BE3/1
TJIaBHOM MOCJIEA0BATEIBHOCTH.
BuyTpeHHee ctpoeHue 3Be3..
CoBpeMeHHbIE MTPEACTABICHHUS

0 TIPOUCXOXKIEHUHU 1 3BoJIIOIMU CoJHIIa
U 3BE3J1. DTalbl )KU3HU 3BE3]I.
Muteunslii [Tyt — Hama ['aakTuka.
[Tonoxxenue u nBmxenne CoirHia

B ['anmakTtuke. TUIBI raJakTUK.
Paanoranaktuku u kBazapsl. UepHbie

IIPUIIOKEHUH TSI OTIPEEITICHUS
MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ans CeBepHOro Noymapus

U SIPKUE 3BE3/bI.

HaOnronenue B Teneckon JIyHbl, IaHET,
TYMaHHOCTEU U 3BE3/IHBIX CKOIUICHUH.
VYyacTue B AMCKYCCUH O POJIU
ACTPOHOMMH B COBPEMEHHON KapTHUHE
MUpa, B IPAKTUYECKOH E€ATEIbHOCTH
YEJIOBEKA U TAJIbHEUIIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHUU.

IToaroroBka cooOIIEHUHN O METOAAaX
IIOJIYYEHUS HAYYHBIX aCTPOHOMUYECKUX
3HaHUU, OTKPBITUAX B COBPEMEHHOM
ACTPOHOMHHU.

[IpuMeHeHne OCHOBOITOJIATArOIINX
ACTPOHOMUYECKUX MOHITHH, 3aKOHOB

Y TEOPUI JUI aHANINU3a U OOBSICHEHUS
(bu3MYEeCKUX MPOLECCOB, MPOUCXOASIIINX
B 3BE3/1aX, B 3BE€3HBIX CUCTEMAX,

B MEXKIaJaKTUYECKOM Cpeie, NBUKEHUS
HEOECHBIX TEJ, DBOIIOLIUHU 3BE3I

u Becenennon
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JBIPBI B SiIpax rajlakTUK.
Bcenennas. Paciiupenne BeeneHHou.
3akon Xa00sa. Pazberanue rajakTuk.
Teopwus bosbmoro B3peiBa. PenukroBoe
U3ITy4YCHHUE.
MacmrabHas cTpykTypa BeeneHHoid.
MeraranakTuka.
Hepemennsie npo6iieMbl aCTPOHOMUUN
Hroro no pasaery 12
Pasznes 6. Puznuyeckuid NPaKTHKYM
6.1 duznueckuit 16 Cnioco6bl u3mMepeHust Gu3nIecKux [IpoBeneHNE KOCBEHHBIX U3MEPEHUM,
MPaKTUKYM BEJIMYMH C UCTIOJIb30BaHUEM MCCIIEIOBAaHUM 3aBUCUMOCTEN
aQHAJIOTOBBIX U IU(POBBIX (bu3MYeCKUX BEJIMYWH, IPOBEPKA
U3MEpPUTETHHBIX TPUOOPOB MPEIIOKEHHBIX TUITOTE3 (BBIOOP
Y KOMIIBIOTEPHBIX TATYNKOBBIX 13 padoT, OMMMCAHHBIX B TEMATUUECKUX
cucteM. AOGCOIOTHBIE paszenax «YYeHU4eCKUi SKCIIEPUMEHT,
Y OTHOCUTEJIbHBIE MOTPEITHOCTH nabopaTtopHbie pabOThI, MPAKTUKYM))
U3MEpPEHUN (PU3NUECKUX BEJIMYHH.
Onenka rpaHul] NOTrPeIHOCTEN
Hroro no pazaery 16
Paznen 7. O000maroiee noBropenne
7.1 Cucremaruzaius u 15 O000111eH1E U cUCTEMATH3AIIUSA VYyactue B IUCKyCcCHUU O POJid (DU3UKHU
00001IeHNEe COJZIepKaHUs pa3eyoB Kypca 1 aCTPOHOMUU B Pa3JIMUHBIX chepax
MPEAMETHOTO «Mexanukay, «MonekymnspHas puznuka | AeATEIbHOCTH YEI0BEKa.
COJIEpKaHMs U OIbITA U TEPMOJUHAMUKAY, [ToaroToBka cooOIeHU 0 MecTe
NeSATeTLHOCTH, «InexTpoauHamukay, «Konedanus (dbu3nYecKoi KapTUHBI MUpPa B PATY
IPUOOPETEHHOTO U BOJIHBDY, « OCHOBBI CIICIIMAIBHON COBPEMEHHBIX MPEJCTaBICHUIN
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IpU U3yYEHUH Kypca
¢uzuku 10-11
KJ1acCOB

TEOPUU OTHOCUTEIBLHOCTHY, «KBaHTOBas
duznka», «IeMEHTHI aCTPOHOMUU

U aCTPOPU3UKIY.

Pounb ¢usuku u actpoHOMUM

B DKOHOMUYECKOM, TEXHOJIOTMUYECKOH,
COLIMAJIbHON U 3TUYECKOM chepax
JESTEIIbHOCTH YEJIOBEKA, POJIb U MECTO
(UMK ¥ ACTPOHOMUHU B COBPEMEHHOM
HAyYHOW KapTHHE MHpPA, 3HAUCHUE
OnucaTeIbHON, CHCTEMAaTU3UPYIOIIEH,
O0OBACHUTENLHON U MPOTHOCTUYECKON
byHKIMN PUzndecKoil Teopuu, pob
duznyeckoit Teopun B GOPMUPOBAHUU
MpeACcTaBIeHU 0 (PU3NYECKOU KapTUHE
MUPA, MECTO (PU3UUECKON KapTUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEICTABICHUIM
0 MPUPOE

O MPHUPO/IE.

BrinonHneHnne yueOHbIX 3aJJaHUMA,
JIEMOHCTPUPYIOLINX OCBOEHHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJINYMH Y 3aKOHOB Kypca ¢puzuku 10—
11 xnaccoB

Hroro no pazaery 15

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170
YACOB I1O ITPOT'PAMME
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MNEPEYEHBb (KOAUPUKATOP) IPOBEPSEMbIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

N 3JIEMEHTOB COAEPKXAHMUS 110 PU3UKE

Jl7is mpoBeZieHHsI €IUHOTO TOCYIapCTBEHHOTO dK3aMeHa no ¢usuke (nanee — EI'D
no (U3MKE) HCHONB3yeTCa mMepedeHb (Koaudukarop) mpoBepseMbIX TpeOoBaHUM
K pe3yJbTaTaM OCBOCHHsI OCHOBHOW 0Opa30BaTEIBHOM MPOTPaMMBI CPEIHETO OOIIEero
00pa30BaHMsI U AIIEMEHTOB COZCPKAHHUSL.

IIposepsiembie Ha EI'D o pu3uke TpedoBaHUA K pe3yabTaTaM 0CBOCHHUA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbI CpeIHEero 0011ero 00pa3oBaHusA

Kon
MIPOBEPSEMOTO
TpeOOBaHUs

[IpoBepsiemble TpeOOBAHUS K IPEAMETHBIM PE3YJIbTaTaM OCBOCHMSI
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl
cpeaHero o01ero oopa3oBaHus

1

CdopMupoBaHHOCT, YMEHUN pacro3HaBaTh (GU3UYECKUE SBICHUS
(mporiecchl) U OOBSICHATh MX Ha OCHOBE U3YYEHHBIX 3aKOHOB

Brnanenue  ocHoBomosiararomMu  QU3UYECKUMU  TTOHSATUSMHU
1 BEJIMYMHAMH, XapaKTECPU3YIOMHUMHU (DU3NUSCKUE TTPOIICCCHI

ChopMUpOBaHHOCT, YMEHHUM TPHUMEHSATh 3aKOHBI KJIACCHUYECKOM
MEXaHUKHU,  MOJICKYJSIpHOW  (GUBUKA W TEPMOJUHAMHUKH,
AIEKTPOAMHAMHUKH, KBAHTOBOM buzuKku TUISt aHaau3a
U OOBSCHEHUS SIBJICHUW MHUKPOMHpA, MAKpOMHUpa U Meramupa,
paznuyath  yciaoBus  (TpaHUIbI, 00JacTH) MOPUMEHHUMOCTU
¢bu3nyeckux  3aKOHOB,  TMOHMMAaTh  BCEOOIMM  XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB W OTPAHUYEHHOCTh MCMOJb30BaAHUS
YaCTHBIX 3aKOHOB; aHAJU3UPOBATh (DU3UYECKHUE TMPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJI0KEHUS, 3aKOHBI K 3aKOHOMEPHOCTH

ChopmMupoBaHHOCTh YMEHUS pa3InyaTh YCIOBUS MPUMEHHUMOCTU
Moenel (GU3NIECKUX TeJl U TIPOIEeCCOB (SBICHUI)

CdopMUpOBaHHOCTh, YMEHHUSI pEIIaTh PACUETHBIC 3aJayu C SBHO
3QTaHHOM W HESABHO  3aJaHHOM  (DH3WYECKOW  MOJICIBIO:
HAa OCHOBAaHWMW aHAJIW3a YCJIOBHS BBHIOMPATh (U3UUYECKUE MOJCIIH,
OTBEYAOIIHNE TPEOOBAHUSAM 3a]]a4H, TPUMEHSITH (HOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJIAThI (bU3UIECKUX TEOpUH
MPA KCHOJIb30BAHUM MAaT€MaTHYECKUX METOJOB PELICHHS 33]1ad,
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NpOBOJUTL PACdYCTbl Ha OCHOBAHWMM HMCIOINUXCA  JaHHBIX,
AHAJIIM3UPOBATE PE3YJIbTAThI U KOPPCKTHUPOBATH MCTOAbI PCHICHUSA
C YUYCTOM IIOJIYUYCHHBIX PE3YyJIbTATOB

Pemarp kauecTBEHHbIE 3a/1aud, TPEOYIOLIUE MPUMEHEHUS 3HAHUN
U3 pasHbBIX pa3/ieNoB IIKOJIBHOTO Kypca (U3HKH, a Takke
WHTErpaliy 3HAHUN U3 IPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOIO
LIMKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMIOYKY PACCYKIECHUM C ONIOPOU
Ha U3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKHUE SIBICHUS

BnageHne  OCHOBHBIMM ~ METOJaMU  HAy4yHOro  IO3HAHMI,
UCIIOJIb3yeMbIMH B (DM3HMKE: NPOBOJAUTH MpPSMbIE M KOCBEHHbBIE
U3MEpEHUs (PU3NYECKUX BEIUYMH, BbIOMpas ONTHUMAJIbHBIA CIIOCOO
M3MEPEHHUS U UCTIOJIb3Ysl U3BECTHBIE METO Il OLIEHKH MOTPEITHOCTEN
U3MEPEHUI, MPOBOJIUTh UCCIEJOBAHUE 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH C MCIHOJIb30BAHUEM TMPSAMBIX H3MEPEHHUH, OOBSICHATH
HOJTyYEHHBIE PE3yJIbTaThl, UCIOJIb3Ysl (PU3NYECKUE TEOPUHU, 3aKOHBI
U TOHATHUSA, U JIeNaTh BBIBOJIbI; COOJIIOIaTh MpaBuia 0€30MacHOro
Tpyda IpU NPOBEACHUM UCCIEIOBAaHUM B paMKax Yy4eOHOro
OKCIEPUMEHTa U  y4eOHO-HUCCIEIOBATEIbCKOW  JIEATEIbHOCTH
C UCHOJb30BaHUEM IU(POBBIX H3MEPUTEIBHBIX  YCTPOWCTB
1 1a00PaTOPHOTO 00OPYAOBAHHUS

ChopMUpOBaHHOCT, YMEHUW  aHAJU3MPOBATh M  OICHHUBATh
MOCJEACTBUS OBITOBOM W  MPOU3BOJACTBEHHOW JEATEIbHOCTU
YyeJoBeKa, CBS3aHHOM C (PU3MYECKUMH MpolleccaMu, C MO3ULHM
HKOJIOTUYECKON O€30MacHOCTH; MPEACTaBICHUNA O palMOHaIbHOM
MPUPOJONOIB30BAHUM, a TakXke Pa3yMHOM HCIOJIb30BaHUU
JOCTH)KCHUW HAYKM W TEXHOJOTWM U JaJbHEHIIEro pPa3BUTHUS
YeJIOBEYECKOro 00IIecTBa

OBnazeHne pa3MMYHBIMU Ccroco0aMu paboThl ¢ WHGOpPMAIHEH
(GU3MYECKOTO COACP)KaHUS C HCIOJIb30BAaHUEM COBPEMCHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH; Pa3BUTHE YMCHHH KPUTHYECCKOTO
aHaJM3a ¥ OLICHKHU JOCTOBEPHOCTH IMOTydacMOr HH(POpMAaITUH

10

ChopMupoBaHHOCTh YMEHHH TPUMEHATH OCHOBOIIOJIATAIOIITNE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUU U 3aKOHBI JUIS aHaIM3a
U OoOBbsicHeHHs  (U3UYECKUX  MPOIECCOB,  MPOUCXOISIINX
Ha 3BE3/1aX, B 3BE3/IHBIX CHUCTEMaX, B MEXKTaJaKTUYECKOW Cpee;

NIBIDKEHUS HEOECHBIX TEJI, DBOJIIOLNMH 3Be3] U BeenenHnon
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IlepeyeHb 3J1eMEeHTOB coAepKaHus, NpoBepsieMbIXx HA EI'D mo pusnke

Kon
pasnena/
TEMBbI

Kon
SJIEMEHTA

[IpoBepsiemMbIil JIEMEHT COJIEP KaAHUS

1

MEXAHUKA

1.1

MarepuaibHasi TOUKa. z A TPacKTOpHSA
Ee pamnyc-BekTop:

b

PR, 1.2 (1)) 2] a7

TpaeKkTopus, —
nepeMeleHue: O -

Y

o

A _ 2 1) "2 1
= (Ax, Ay, Az) ’

My Th.
CrnoxeHue nepeMenieHui:

1.1.3

=X amamormypo © =YV LU =2
t y t z t

Brruucnenue ONCpEMCUICHUA U IIYTHU MaTepHaHBHOfI TOYKHU IIpHU HpﬂMOHHHCﬁHOM

JBMYKEHHMH BJIOJIb OCH X 110 rpaMKy 3aBUCUMOCTH VUx (t)

YckopeHne MaTepUaIbHON TOYKHU:
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a=__" :(D)',aHaHOFH‘{HOa :(U )',a :(U)v-
X At X ¢ y Y ¢ z z t

At—0

1.1.5

x(t) = x,+V,.t

L, (t) =V, = const

1.1.6

at
x(t) =X, 1tV [+ x—2

L, (t) =V, tat

a, = const

v’ —v’ =2a (x —x)
2x 1x X 2

g Uty
2

1.1.7 CBo0Oo1HOE TIaJIeHHEe. Y CKOPEHHE CBOOOTHOTO
naneHus. J[Bmxenune tena, OpOIIEHHOTO IO
yrmom @ k ropusonty:

x(t) = X0 O = X0 +V0 COS 0L+ ¢

v A 5
£ gt’ g Yo
y(t)=y0+00£+ 52 =y, togsino - - l
Vo o
J|g(t) =V, =L, COSAL
() =0y, + g2 =0, sin . — gt O x X

[g.=0
t g =—g =const

y

KpHBOHHHCﬁHOC JABHKCHHC. I[BI/I)KCHI/IC MaTepHaHBHOﬁ TOYKHU IIO OKPYIKHOCTH.

VYrioBas v TMHEHHAsi CKOPOCTb TOYKH: V= oR . [Ipu paBHOMEpPHOM JBUKEHUU

2n

TOUKHM 1O OKpyXkHOCTH ® =—— = 2TtV |
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U2

2
LeHTpocTpeMurenbHoe YCKOPEHHE  TOYKH: Auc = R =® R. Tonnoe

YCKOPEHUE MaTepHaIbHOW TOYKH

Teepnoe Teno. [locTynaTenbHOe M BpallaTelbHOE JBHKEHUE TBEPAOIO Tela

1.2 JNHAMUKA
1.2.1
1.2.2 m
Macca tena. [InoTHoCTh BemecTBa: P = __
%
123 A
Cuna. IIpuHuun cynepnosuuuu cuit: £ papuoneiicrs — 4 1 2 T
1.2.4 Bropoii 3akon HeroTona: miist MmarepuanbsHoi Touku B 1ICO
ﬁ = m,; A!! - !!5! Ipu # — !!!!”gl
1.2.5 Tperuit 3axkoH HbroTOHA 17151 MaTepHalIbHBIX __"'_._.—"':
Touek: 1 = '! 21 ‘F;Q FZI
1.2.6
F=g"™
RZ
Cuna tspxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT BBICOTHI h
HaJl TOBEPXHOCTBIO TUIAHETHI paanycoM Ro:
mg = GMm
— S N2
(R +h)
0
1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fx = -kx
1.2.8
Cuna TpeHHS CKOJIbKEHUS: F ™ HN
Cuuna TpeHuUs TOKOSI: F ™ SUV,
Koadpdumnment tpenus
12.9 _ I
JaBnenne: P = ___
S
1.3 CTATHUKA
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1.3.1

MOMEHT CHJIBI OTHOCHTEJIBHO OCH BpamCcHusA:

M | = Fl , rme 1 — rmmedo cuibl F

OTHOCHUTEJIBHO OCH, INPOXOASIIEH 4epe3 TOUKY
O nepneHAuKyISpHO PUCYHKY F

1.3.2
w (R
Ho: m +m_ +..
1 2
13.3 (Mt Mot =0
VYcnoBus paBHoBecus TBepaoro tena B MCO: | 4 _
L | ST e —
1.3.4 3akou ITackamns
1.3.5 JlaBieHue B )XKHAKOCTH, nokosieiics B UICO: P = Py + pgh
1.3.6 F
3akoH Apxumena: £ apx =~ porecn
14
14.1 Nmnynbc MaTepuanbHOW TOYKH: ﬂ = ”!U
1.4.2 e e e —
1.4.3
BCO A 1BHEIIH 2BHEIIH
144 PaGoTa cunpl Ha MaOM IEPEMEIIICHUN ﬁ
- | F— —
AF . a
1.4.5 MOIIHOCTb CHUIIBL:

€CJIF 3a BpeMmsA At pa60Ta CHUJIBI UBMCHACTCSA

Ha AA , TO MOIIIHOCTH CHUJIBI

&3




AA
P= = F -v-cosa

Aty o a

1.4.6

KuHeTHYecKas YHEpTHs MaTepHatbHOil Toukn: Exum = =

AE . =A +A, +..

1.4.7

IToTenumnanbHast OHCPIrus:

JUIS NIOTEHLIUAJIBHBIX CUJI Alz =E lmotent Eznmﬂu = _AEHOTeHu .

HOTGHI_[I/IaJ'ILHaSI OHEpPIrua MaTepI/IaJILHOI;‘I TOYKH B OOTHOPOOHOM IIOJIE TAXKCCTH:
El‘[OTeHH = rngh

[lorennmanbHas SHEpPrus ynpyro nehOopMHPOBAHHOTO Teja:

kxz

MOTeHI 2

1.4.8

sUCco AE, =A

BCCX HCIIOTCHII. CHUIT 5

1.5

MEXAHUYECKHME KOJIEBAHHWA U BOJIHBI

1.5.1

['apmMoHMUeckre KojaebaHus MaTepuadbHOM TOukWM. AMmiutyaa u - ¢aza
kosnebanuii. Kunematuueckoe onucaHue:

x(t) =Asin (ot +¢,),

Ux(t) = x't’

a (1)=(v)

paBHOBECHS.

' 2 2
=—0X (t ) =a +o'x=0 , TI€ X — CMEIEHHE U3 TIOJ0KEHUS
t X

I[I/IHaMI/I‘{eCKOG OIIMCAaHHUC:

may = -kx, tne k = mm? . Ao 3HAYUT, 4TO Fx = -kx.

DHepreTHYecKoe OIMMCaHHue (3aKOH COXPAHCHUS MEXaHHYECKOH JSHEprHH):
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2
_mU max

kA?
—— =const

2 2 2

mv*  kx?
+

CBA3b aMIUTUTYAbI KOJIEOAHUN CMEIIECHUS MaTePUATIbHON TOUKHU C aMIUIUTYAaMU
KoJieOaHUH ee CKOPOCTH U YCKOPEHUS:

V =04 a =04
max ’ max
1.5.2 2n 1
T ==
v
[lepyon ManbIX  CBOOOJHBIX  KOJI€OAaHMIT ~ MaTeMaTUYeCKOro  MasTHMKA!
T'=2n |_ .
g
. m
Ilepron cBOGOAHBIX KoJeGaHMil MPYKUHHOTO MasTHHKA: | = 27 [__
k
1.5.3 Brinyxnennsie konebanus. Pesonanc. Pe3onaHcHass xpuBas
1.54
L
A=0T= _
v
Wutepdepenuns n qudpakuus BOIH
1.5.5 3Byk. CKOpOCTH 3ByKa
2 MOJIEKYJISIPHASL ®U3UKA. TEPMOANHAMUKA
2.1
2.1.1 Mojenu cTpoeHus ra3os, )KUIAKOCTEH U TBepAbIX Tel. [lycTs TepMoauHaMuyeckas
cucrema (Teno) cocTout U3 N 0JMHAKOBBIX MoJIeKyJl. Torga KoJm4ecTBO BEIIECTBa
N m
V= = ___
Ny u
rae Na — uncino ABorampo, m — Macca cucreMbl (Tena), M — monspras macca
BEILECTBA
2.1.2 TennoBoe nBHXKEHUE aTOMOB U MOJIEKYJ BEIIECTBA
2.13 B3aumoneicTBue 4acTull BEIECTBA
2.14
2.15 Mogens uneansaoro raza B MKT
2.1.6 CBA3b MEX1y JABICHUEM U CPEIHEN KMHETUUYECKON YHEPrUel NOCTYyNaTEIbHOIO

TEIJIOBOTO JABMKEHUS MOJIEKYJ HaealbHOro ra3a (ocHoBHoe ypasHenue MKT):
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p=—mpv= —n- = —N-&y, , rjie Mo — Macca OJHON MOJIEKYIIBI,
3 302 ) 3
N
N = __ — KOHIEHTpAIUs MOJICKYJI
v
2.1.7 AobcomoTHas Temneparypa: T =t°+ 273 K
2.1.8
2
my ), 3
SHOCT = _kT
2 2
2.19 VYpaBuenue p = nkT
2.1.10 Moaens uaeanbHOTo ra3a B TepMOJUHAMUKE:
YpaBuenne Menneneesa — Kanelipona
LBI)IpaxceHI/Ie JUIsl BHYTPEHHEW SHEPTUH
VpaBuenue Menneneea — Kianeiipona (mpuMeHuMble (GOpPMBI 3aIUCH):
m RT
pV=""RT=vRT=NkT p=P""
u u
BeipakeHue uisi BHYTpPEHHEH SHEPruu OJHOATOMHOTO HJCaIbHOTO Trasa
(mpuMeHuMBbIe (DOPMBI 3aTTUCH):
3 3 3m 3
U=_VRT=_NkT=__RT=vcT=_pV
2 2 2 1 )
2.1.11 3axoH JlanbTOHA 77151 AABIICHUSI CMECH Pa3PEKECHHBIX Ta30B:
p=pitp2+t..
2.1.12

n3otepma (T = const): pV = const,

p
n3zoxopa (V = const): ; = const ,

v
u3obapa (p = const): ; = const

I'padmyeckoe mpencrasienue uzonpoueccoB Ha pV-, pT- u VT-guarpammax.
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OO0BenMHEHHBII Ta30BbIl 3aKOH:

ﬁ = const
T

JJIs1 IIOCTOSIHHOI'O KOJIMYECTBA BCIICCTBA v

2.1.13
2.1.14
Puapa (T) Puapa (7)
OtHocuTenbHas BiaxHocTh: P = T =
p HACBIILI. r1apa ( ) p HACBIILL. T1apa (T)
2.1.15 |HM3MeHeHHe arperatHbIX COCTOSHMI BEIECTBA: HMCHAPEHHUE M KOHIEHcAlus,
KUIIEHUE )KUJIKOCTH
2.1.16 |M3meHeHHEe arperaTHbIX COCTOSIHMM BEIIECTBA: IIABJICHUE U KPUCTAJLIU3aLMs
2.1.17
22
2.2.1
222
223 Tennonepenaya Kak cnoco0 M3MEHEHUS] BHYTPEHHEH SHEpruu 0e3 COBEPIICHHS
pabotbl. KOoHBEKIMS, TEMIONPOBOIHOCTD, U3TyYeHUE
224
VenbHas TEMI0EMKOCTh BEILECTBA C: Q=cmAT
225
A Q=dm
226 OneMeHTapHas paboTa B TEPMOJUHAMHUKE! A=pAV  Byuucrenue paboTsl
no rpauKy mnpoiecca Ha pV-auarpamMme
2.2.7 IlepBblii 3aKOH TEPMOAUHAMUKH:

le = AU]Z +A12 = (Uz -U, ) +A12

Anuabara:
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le =0= A12 = U1 _Uz :_AUIZ

2.2.8 Bropoii 3akon tepmomuHamuku. HeoOpaTtumeie mporeccs
229 [Mpunnuner gevictBus TeruioBbix MammH. KITJI:
_ A3a LUKIT __ QHarp _|Qx0n _ onn
n=mm =1 Bl
Qﬂarp Qﬂarp Qﬂarp
2.2.10
-T T
max n = n Kapno = = = = 1_ -
]:-xar‘p ]:-xarp
2.2.11 VYpaBHeHue TeruioBoro 6ananca: Q1+ Q2+ Q3 +...=0
3 OJIEKTPOJIMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
3.1.1
3.1.2 B3aumopeiictBue 3apsigoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C JMINIEKTPUUECKON MPOHHIAEMOCTBIO &
_ |‘11|‘|‘12|_ 1 ol |a.]
F — k 2 - * 2
er 471:880 r
3.1.3
14 | »
HanpsikeHHOCTB dneKTpuueckoro momst: & — |
qnpo6H1>1171
E=k"1
r 2
r
OJHOPOJHOE IT0JIC: =CO
KapTunbsl TuHUI HANpsSHKEHHOCTH ATHX MOJEH
3.15

Pa3socTh NMOTCHIIMAJIOB U HAIIPSKCHUEC!

A12:Q((P1_(P2):_QA(P:QU.
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IToTennuansHas OHEPIruAa 3apsgaa B JSJICKTPOCTATUYCCKOM IIO0JIE:

W =qo
A=—-AW
74
[ToTeHnMan 3ME€KTPOCTATHYECKOTO TMOJIS: ¢=__.
q

3.1.6 [TpyHLOUII CYNEpNO3ULUN DIEKTPUYECKUX IOJIEH:
E:!l !2 -..,5_(p1+(P2+...
3.1.7 [IpoBogHMKM B 3JIEKTPOCTATUYECKOM  Tojie.  YCIIOBHE  paBHOBECHS
T
3apsI0B:  BHYTpPH NOpoBOAHMKAa ' = (), BHYTpM M Ha IIOBEPXHOCTH
nposoguuka ¢ = const
3.1.8
€
3.19
c=4
U
gg,S
DIIEKTPOEMKOCTh TUIOCKOIO KOHJIEHCATOpa: C=_" =¢C
d 0
3.1.10
[TocnenoBarenbHOE COEIMHEHHE KOHIEHCATOPOB:
1 1 1
U=U+U+.,qu=q=..., =St
Cnocn Cl C2
3.1.11 qU CU? q2
DHeprus 3apsHKEHHOro KoHpeHcaropa: We = = =
32 3AKOHBI TIOCTOSHHOI'O TOKA
3.2.1 ;-0
Cuna Toka: 4 — ___ . ITocTosHHsI TOK: I = const
At At—0

Ju1s moctossHHOTO TOKA = It
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322 YcnoBusi CymiecTBOBaHUSI AJIEKTPUUECKOTO TOKA.
Hanpsxkenne U un 3C E
323 u
3akod Oma 71 ydacTKa Ienu:; I=_
R
324
[
R=p_
S
3 .2.5 ACTOpOHHI/IX CHII
Uctounnku Toka. DJIC ncrounmka Ttoka: E = .
q
BHyTpeHHee CONMpOTHBIICHHE MCTOYHHKA TOKa
3.2.6 3akon Owma s MOJHOU (3aMK]HEyTOI>i) BIEKTPUIECKOUN E._r
3
nenu: E = IR + Ir, oTkya I= ——
R+r
3.2.7
1 I 1
- =+ +
Trapasut Kl KZ
3.2.8
2
Ha pesucrope R: Q=A=1?Rt =1Ut = —_¢
R
3.2.9 A4
MOIIHOCTD ANEKTPUUECKOTO TOKA! P=__ =1U
At At—0
2
TeruioBasi MOIIHOCTb, BEIE/sleMast Ha pesucrope: I = 1 ‘R=—=1U.
AA
MOIIHOCTh UCTOYHUKA TOKA! P = o =El
E At
At—0




3.2.10 |CBoOoaHBIE  HOCHUTEIW  DJIEKTPHYECKHX  3apsSJoB B  IPOBOJHHKAX.
MexaHuU3MBl TPOBOJAMMOCTH TBEPIbIX METAJIOB, PAacTBOPOB M PAaCIIaBOB
3JIEKTPOJUTOB, ra3oB. [lomynpoBoaaukn. [1oIynpoOBOAHUKOBBIN JUOM

33 MATHUTHOE TIOJIE

3.3.1

g = 51 ! ! 2 !

332 OnsiT Opcrena. MarHutHoe moje IpPOBOJHHMKA ¢ TOKOM. Kapruna smHuMi
WHIYKIUM MarHUTHOTO TOJISI JJIWHHOTO MPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM

333 Cuna Amriepa, ee HaIlpaBJICHUE U BEJIMUMHA:

Fy,=IBlsina 1z O _ Yyroll MKy HalpaBiIeHHEM  IIPOBOJHHMKA
U BEKTOPOM é
334 — :
Cuna JlopeHua, ee HaNpaBJIeHUE U BEITHMYUHA: F Jop — 41 PB SIN & rpe @ — yron
MEXIY BEKTOpaMH L ]F JIBiokeHHne 3apsyKeHHOW YacTUIBl B OJHOPOJHOM
MarHUTHOM I10JIe
34
34.1 [ToTok BekTOpa MarHUTHON HMHIYKIIMH: 7 / B
i
®=BS=BScosa @5
342
343
AD ,
E =- =—0
i t
At At—0
344 OJ1C MHAYKIIMHU B IPSIMOM MTPOBOJTHUKE

JUITUHOM |, IBMXKYTIIEMCS CO CKOPOCTBIO

i u !
( B OZJHOPOJTHOM MarHWTHOM Ioje B: / = !

|Ei |: Blocos o rpe 00 - YTOJI MEXy BEKTOpOM B 1 HopMmansio 7 o

TIIIOCKOCTH, B KOTOPOH JIeKaT BeKTOpsl [ U U!c, mm [ I g 7RO M n ! N

91




10 |E;|= Blv

3.4.5
3.4.6 @
Nnayxkrusnocts: &~ =, unu @ = LI
1
Al .
E =-L__ =—LI
S t
At At—0
3.4.7 LI?
DHeprusi MarHUTHOTO TOJIS KaTyIIKH C TOKOM: WL =
3.5 SJIEKTPOMATHUTHBIE KOJIEBAHMA 1 BOJIHBI
3.5.1 KonebatenbHbiii KOHTYp. CBOOOJHBIC JIEKTPOMATHUTHBIC
KoJicOaHUsI B MIICATLHOM KOJe0aTeIbHOM KOHTYpE: C I
|q(t) = qmaxsin(o)tﬂpo)
1(1)=q =og__cos(wt+¢ )=1 cos(ot
2n 1
®opmyna Tomcona: 1 =21 \/f@ ,otkyma ®= _ = _____.
' <LC
a — max
max
®
352
CU* LI> _CU* _LI* _
= nax- — nmax- — n
5 5 5 5 const
353 BbIHYX/I€HHBIE AJIEKTpOMarHUTHbIE KonebaHus. Pezonanc
354 [Tepemennsniii Tok. [Ipom3BoacTBO, mepemada U MOTPEOIECHUE AIEKTPUUECKOM
SHEPTHH
3.55
3.5.6 [IIkama SJEKTPOMArHUTHBIX BOJH. IIpHMeHEHHE BIIEKTPOMAarHUTHBIX BOJH

B TCXHHUKEC U 6BITy
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3.6

OIITUKA

3.6.1

3.6.2

3akoHbI oTpaxeHus ceera. & = B
alp

S

3.6.3

3.64

3aKOHBI MIPEJIOMJICHUS CBETA.

[penomienue ceera: 1SN O =71, sinf} .
AOGCOMIOTHBIN TOKa3aTeNb MPEeIOMIICHHS:

OTHOCHUTENBHBIA MOKA3aTellb IMPCIOMIICHHA: n

OTH

XoJ 1yue B IpU3Me.
CooTHOIIEHHWE YacTOT W  COOTHOLIGHHME JUIMH BOJIH IIpU  IIEepexoje
MOHOXPOMAaTHUYECKOIO CBETA Yepe3 ITPAaHHUIly Pa3JeNa IBYX ONTHYECKUX CPEN:

V=V, nA=nh,

3.6.5

IlontHOE BHYTpEHHEE OTPAXKEHHUE.
IlpenenbHBIl  yroa TOJHOTO BHYTPEHHETO Ny<hy 1,
OTPAXKEHUS:

3.6.6

CoOuparomue u paccewBaromue JIuH3bL. ToHkas nuH3a. POKycHOE paccTosHUE

U OIITUYECKAs CHJIa TOHKOM JIMH3BI: D = _

F

3.6.7

. .r‘\
®dopmyra TOHKON JIMH3BI: d

111 1 "

d | F .’\ h

VBenuduenue, gaBaeMoe JIMH30M: I

1_‘:h:|]r| s

H d
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B ciyuae pacceuBaroiiei JUH3bI:

D<O:>F:i<0,

D
h_|f
I'=_ = u <1
H d
3.6.8
3.6.9
3.6.10 |HuTepdepenmus cera. KorepeHTHble HWCTOYHUKHA. YCIOBHS HAOIIOICHUS
MaKCUMyMOB 1 MHUHUMYMOB B MHTep(EPEHIIOHHON KapTHHE OT JIBYX CHH(]Aa3HBIX
KOT€PEHTHBIX HCTOYHHUKOB:
A
MaKCHUMYMbI — A=2m_ ,m=0,+/-1,+-2,+/-3, ...,
2
A
MUHHUMYMBI — A= (2m +1)_ ,m=0,+/-1,+/-2,+/-3, ...
2
3.6.11
A
dsing, =mk m=0,+/-1,+-2,+-3, ..
3.6.12
4
4.1
4.1.1 E =hv
4.1.2 hc
E=hv=_=pc
A
E h h
Wmnynsc potona: P = __ = ___ = _
c ¢ A
4.1.3 ®oroaddext. OnbiThl A.I'. CroneroBa. 3akoHbl GoToddderTa
4.14 VpaBHenue DitHiuTeiHa ans porosddexra:

EQJOTOHa = ABBIXOZ[& + Exun max,
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he he mv’

E = hV = = = —
A€  ¢orona }\‘ ? ABleOZla hV Kp }\‘ R EKI/[HI’IIHX = 2max = e(jgan
Kp
4.1.5 HaBnenue cera. JlaBiieHue cBeTa Ha MOJHOCTHIO OTPaXKAIOIIYI0 TOBEPXHOCTh U
Ha MOJHOCTHIO MOTJIONIAIOITYI0 IOBEPXHOCTh
4.2 OU3UKA ATOMA
42.1
422
hc
=  =|\F -FE
hvmn | n m |
mn
4223 JIuneiuaTsie CHEKTPBI.
CriexTp ypOBHEH 3HEPrUU aTOMa BOJAOPOJA:
—13,6 5B
E = ,n=1,2,3, ..
rn nL
43
43.1 Hyxnonnas mozxens sinpa I'elizenOepra — MBanenko. 3apsiy siapa. MaccoBoe 4ucio
anpa. M3oromnsl
432 PaanoakTuBHOCTS.
AX 544 Y + ‘He
Z /-2 2
Bbera-pacnan.
-pacmag A A Y+ e+
B p )1 V) X AZ-H -1
A
Tosurponnsii P-pacman . © X —)AZ_I Y + 0_1-
l'amma-uznyuyenue
433 -t
3aKoH paAnoaKTUBHOTO pacnaga: [N ([) = NO 2T,
t
[Iycth m — macca paanoakTUBHOTO BemiecTBa. Toraa m (z) =my-2 7
434
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