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HOACHUTEJIBHAS 3AITMCKA
[Iporpamma no ¢u3uke Ha YpOBHE CpellHEro oO0IIero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHU W TpeboBaHWM K pe3ylibTaTaM OCBOCHHMS OCHOBHOM 0Opa30BaTeIbHOM
nporpammebl, npejactaBieHHbIX B GI'OC COO, a takxke ¢ yu€roM deaepaibHON paboyeit
nporpamMmbl Boctiutanusi U1 KoHuenuuu mnpenogaBanus yuyeOHoro npeamera «Dusukay B
oOpa3zoBaTenbHbIX oOpraHuzaiusax Poccuiickoit ®enepanuu, peaau3yoMUX OCHOBHbBIC
00pa3oBaTEIbHbBIE TPOTPAMMBI.

[Iporpamma 10 ¢u3MKe ompenenseT o0s3aTeNbHOE MPEAMETHOE COJCp)KaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUYCHUSI TEM U Pa3eiOB y4eOHOTO
npeaMeTra ¢ y4€TOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Yy4yeOHOTO
mpoiiecca, BO3PACTHBIX OCOOeHHOCTel oOydaromuxcs. [Iporpamma 1o ¢dusuke naér
MPE/ACTABICHUE O IENSIX, COJEp)KaHWH, OOIIeH cTpaTeruu OOy4YeHHs, BOCIUTAHUA U
pa3BUTHS OOy4YalOIIMXCA CpPEACTBAaMU ydeOHOro mpenmera «Du3ukay Ha yriyOoJIEHHOM
YPOBHE.

N3yuenue kypca ¢usuku yriayOIE€HHOTO YPOBHS MO3BOJSET pealn3oBaTh 3aJlayu
podeCCUOHATILHON OpUEHTAIIMHY, HAIIPABJICHO HA CO3/JaHUE YCIOBUM IS MPOSIBIICHUSI CBOUX
MHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXXKIbIM OOydYarolmuMcs, KOTOpbIE
HEOOXOJIMMBI IS TPOJIOJDKEHUsT Oo0pa3oBaHUs B OpraHuzamusx MpodhecCHOHAIBHOTO
00pa3oBaHus MO PA3IMYHBIM (PU3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIUAIEHOCTSM.

B nporpamme no usuke onpenensoTcs MIaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca
(U3MKM Ha YypOBHE cpeaHero oOiiero o00pa3oBaHMs: JUYHOCTHBIE, METalpeIMETHBIE,
npeAMeTHbIe (Ha yriyOoJ€HHOM ypoBHe). HayyHO-METOONOrM4ecKkol OCHOBOM ISt
pa3paboTKu TpeOOBaHMI K JIMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pe3yibTaTam
oOydJaronuxcsi, OCBOMBIIUX TMporpaMMy 1o (U3UKE Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus HAa YIITyOJIEHHOM YpOBHE, SIBIISIETCS CUCTEMHO-ESTEIbHOCTHBIN TTOJIXO/I.

[Iporpamma no Gpu3MKe BKIIOYALT:

TUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (PU3MKU Ha yriayOJE€HHOM YpPOBHE, B TOM
YHCJIe MPEAMETHBIC PE3YNIBTATHI IO TO1aM 00yUYCHUS;

cojiepkanue yueOHoro npeamera «dusukay 1mo rojgaam oOy4eHusl.

dusznka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPOJIbI, BBICTYIAs B KadyeCTBE
y4eOHOTO mpeaMeTa B IIIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHU 00
okpyxaroieM Mupe. HIkonpHBIN Kypc PU3UKKH — CUCTEMOOOpa3yIOIIUN 1Jisi €CTECTBEHHO-
Hay4YHBIX YU4E€OHBIX MPEIMETOB, MOCKOIbKY (PM3UYECKHUE 3aKOHBI JIeKAT B OCHOBE ITPOIIECCOB
U SBJICHUHN, U3y4aeMbIX XUMHUEH, Ouosoruei, pusndeckod reorpadueit u acTpoHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUN OMPENENUIO XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B chepe IHEPreTUKU, TPAHCIIOPTA, OCBOCHHUS
KOCMOCAQ, TOJyYeHUsS HOBBIX MaTepHalioB C 3aJlaHHBIMU CBoMcTBamu. M3yuenue dusuku
BHOCUT OCHOBHOM BKJaJ B (OpMUpOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuarorierocsi, B (OpMHUpPOBAHWE YMEHHM MPUMEHATh HAYyYHBIA METOJl TIO3HAHUS TIPH
BBITMOJIHEHUU UM YIEOHBIX UCCIICIOBAaHUM.

B ocHOBY kypca (usuku Ha ypoBHE cpeaHero oOmero oOpa3oBaHMs MOJOKEH PST
UJEN, KOTOPbIE MOYKHO PACCMATPUBATh KAK MMPUHLIUIIBI €M0 MOCTPOEHUS.

Hoea yenocmunocmu. B COOTBETCTBUHU C HEH KypC SIBJSETCS JIOTUYECKHU 3aBEPUIEHHBIM,
OH COAEPKUT MaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KAaK BOMPOCHI KIACCUYECKOMH,
TaK U COBPEMEHHOHN (U3UKHU.



Hoea zenmepanuzayuu. B coOTBETCTBUM C HEW Marepuall Kypca (U3NKA O0O0bEIMHEH
BOKpYT Pu3nueckux teopuil. Benymum B kypce siBnsieTcss popMUpOBaHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoea  cymanumapuzayuu. E€¢  peanuzanuss  mpeanojaraer  MCMHOJIb30BaHHE
T'YMaHUTAPHOTO TOTCHIMATA (PU3NIECKON HAyKH, OCMBICIICHUE CBS3U PA3BUTHS (PU3UKH C
pa3BUTHEM  OOIIECTBA, a TaKXkE€ C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMH.

Hoea npuknaonoii nanpasiennocmu. Kypc odusuku  yrioy0a€HHOro  ypoBHS
MpEeanoiaraeéT 3HAKOMCTBO C IIMPOKUM KPYroM TEXHHYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUM HM3YYEHHBIX TEOpUHU M 3aKOHOB. IIpm »TOM paccmaTpuBarOTCS Ha ypOBHE
oOIIUX MPECTaBICHUN U COBPEMEHHbIE TEXHUUYECKHE YCTPOMCTBA, U TEXHOJIOTHUH.

Hoea 3xonozuzayuu pealu3yercs NMOCPEICTBOM BBEICHUS JJIEMEHTOB COJEpKaHUS,
MOCBSAMIEHHBIX 9KOJIOTUUECKUM TIPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbBI C PA3BUTHEM
TEXHUKM W  TEXHOJOTWH, a Takke OOCyXJeHus npobieM  paroHaIbHOTO
MIPUPOIOTIOIB30BAHUS U IKOJIOTUYECKON OE30MTaCHOCTH.

OcBoeHue cojepkaHus TPOrpaMmbl MO (U3UKE JODKHO OBITh IOCTPOEHO Ha
MPUHIMIIAX CHUCTEMHO-IESITEIbHOCTHOTO moaxoxa. s ¢dusuku peanusarusi dTUX
NPUHIUIOB 0a3upyercs Ha UCHOJIB30BAHUM CAMOCTOATEILHOIO JKCIIEPUMEHTa Kak
MOCTOSIHHO AeHCTBYIomEro gakropa yueOHoro mpoiecca. st yriayOon€éHHOro ypoBHS — 3TO
CUCTEMA CaMOCTOSITEJIBHOTO YYEHWYECKOTO SKCHEPUMEHTA, BKJIIOYAIOLIEr0 (POHTAJIbHBIE
YYEHUYECKHUE OMBITHI MPU MU3YYEHUU HOBOTO MaTepuaia, jabopaTopHbie pabOThl U pabOThI
npaktukyma. [Ipyu 3ToM BO3MOKHBI JBa Cliocoba peanszanuu (puznueckoro mpakTukyma. B
MEPBOM CiIy4yae MpakTUKyM mnpoBoauTcs nubo B koHue 10 m 11 xmaccos, nmmubo mocie
MEPBOTO W BTOPOTO TOJYTOAUN B KaXJIOM M3 OTHUX KiaccoB. Bropoi cmocobd — 3To
UHTErpanusi padoT MPaKTUKyMa B CUCTEMY JTAOOPATOPHBIX PabOT, KOTOpBIE MPOBOMSTCS B
npoiiecce u3ydeHus pazzaena (temel). [Ipu sTom mon paboramu NMpakTHKyMa MOHUMAETCS
CaMOCTOATEJIBHOE HCCIIEOBAaHUE, KOTOPOE NPOBOJAUTCS IO PYKOBOACTBY CBEPHYTOIO,
00001mEHHOTO BH1a O€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme no ¢usnke cuctemMa y4eHUYECKOT0 SKCIIEPUMEHTa, JIA00paTOPHBIX PaboT
W TpaKkTUKymMa TMpEJCTaBlCHA €IUHBIM TepeyHeM. BpIOOp TeMaTuku jisi 3TUX BHUIOB
YUYEHHUYECKUX TMPAKTUUECKUX pabOT OCYUIECTBISETCS YYaCTHHUKAMU 00pa30BaTEIbHOIO
mpoliiecca UCXoJs U3 OCOOCHHOCTEH MOYypOYHOro IUIAHUPOBAHUS U OCHAIICHHUS KaOWHeTa
¢uszuku. [Ipu 3TOM oObOecreynBaeTCs OBJIAJICHUE OOYUYAIOIIUMHUCSI YMEHUSIMU TPOBOJIUTH
MpsIMbIe ¥ KOCBEHHBIC W3MEPEHUS, MCCIICIOBAHUS 3aBUCHUMOCTEH (PU3NUECKUX BEIUYMH U
MMOCTAHOBKY OIBITOB I10 TPOBEPKE MPE/I0KEHHBIX THIIOTES.

bosibioe BHUMaHME yHIENseTCsl PELICHUI0 PAaCYETHBIX M KayeCTBEHHBIX 3anady. llpu
ATOM JJIsl PACUETHBIX 3ajJlady MPUOPUTETOM SBIISIOTCS 3374 C SBHO 3aJaHHON W HESIBHO
3alaHHON (PU3MUYECKOW MOJIETBI0, TIO3BOJISIFOIIUME TPUMEHATh W3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTHU KaK M3 OJHOTO pa3jesia Kypca, TaK U UHTETpUpysl IPUMEHEHUE 3HAHUN U3
pa3HbIX pa3aenoB. [[ns KayecTBEHHBIX 3a/lad NPUOPUTETOM SIBIISIIOTCA 3aJaHusl Ha
o0BsICHeHHE/TpeICKa3aHne MPOTEKaHUs (PU3NUECKUX SBJICHUN W TIPOIIECCOB B OKPYIKAIOIICH
KU3HHM, TpeOyromue BbIOOpa (HU3UYECKOM MOMETW IS CUTyallud  TPAKTUKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k  MaTepraibHO-TEXHHUUYECKOMY
o0ecreyeHunto y4eOHoro npouecca Kypce Gu3uku yriryoJiEHHOTO YpOBHS Ha YPOBHE CPEAHETO
oO1ero o0pa3oBaHus JOJKEH M3y4aThCsl B YCIOBUSX IPEIMETHOro kabuHeTa. B kabunere
(U3MKK JOJDKHO OBITh HE0OXOoauMoe JabopaTopHOe O0O0OpyIOBaHUE ISl BBITIOTHEHUS



YKa3aHHBIX B MporpamMme 1o (u3MKe YUYeHUYECKUX OIBITOB, J1a0OpaTOpHBIX padboT U padboT
PaKTUKyMa, a TaKKe JEMOHCTPAlMOHHOE 000PYI0BaHUE.

JleMOHCTpallMOHHOE 000pyAOBaHHE (QOPMHUPYETCSI B COOTBETCTBUHM C IMPUHIUIIOM
MUHUMAJILHON JOCTaTOYHOCTU U OOECIEYMBAET MOCTAHOBKY MEPEUUCIECHHBIX B MPOrpaMme
10 (PM3HKE KIIFOUEBBIX IEMOHCTPALUI JUIsl UCCIIEIOBAHUS U3yYaEMBbIX SIBJICHUI U MPOLECCOB,
AMITUPUIECKUX B (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHUH.

JIaGoparopHoe 000pyAOBaHUE AJIST YICHUYECKUX MPAKTHUYECKUX padoT popMupyercs B
BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIEYMBAETCA B pacu€Te OJHOTO KOMIUJIEKTa Ha JABYX
oOyuaroruxcsi. TemMaTH4ecKne KOMIUICKTHI JIA0OpaTOpPHOTO OOOPYAOBaHUS JTOJDKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM HCTIOIb30BAaHUH aHAJIOTOBBIX U HU(PPOBBIX MPHUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3YYEHUSI PU3UKU B O0LIEM 00pa30BaHUU SABJISIOTCS:

(opMupOBaHHE HHTEpEca U CTPEMIICHUS OOYYaIOIIMXCS K HAy4HOMY H3yYEHUIO
MIPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTUE TPEACTABICHUH O HAy4YHOM METOAE IIO3HAHUS U  (POpMHUpPOBaHUE
HCCJIEN0BATEIBCKOTO OTHOIICHMS K OKPYKAIOIINUM SIBJICHUSIM;

(opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa MU3yYyeHUs OCHOB CTPOEHUS
MaTepuu U pyHIaMEHTaJIbHBIX 3aKOHOB (DM3UKU,

(opMHpOBaHNE YMEHUN OOBSICHATD SIBJICHUS C UCIOJIb30BAHUEM (PM3UUECKUX 3HAHUU H
HAy4YHBIX JI0KAa3aTEJIbCTB;

(opMHpOBaHUE MPEICTABICHUN O POJIM (DU3HKHU JIJISl PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TMPEACTABICHU O BO3MOXHBIX cdepax Oyaymeill mnpodeccuoHalbHON
JESITeIbHOCTH, CBS3aHHBIX C (PU3MKOM, MOJArOTOBKAa K JalbHEWUIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUHU.

JlocTikeHne 3TUX Liesiell 00ecTieunBaeTCsl pelIeHneM CIIEAYIOIUX 3a/1ad B MpoLecce
U3y4deHus Kypca GU3NKU Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHus:

NpPUOOPETeHHE CUCTEMBbI 3HAHUK 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpHsIX, BKJIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (HU3HKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI aCTPO(U3UKY;

dbopMHpOBaHWE YMEHUW TMPUMEHATh TEOPETUYECKUE 3HaHUS JUIsi OOBSICHEHHUS
(bu3MYeCKUX SBJICHUM B MPUPOJIE U JJIS IPUHATUS TPAKTUUECKUX PEIICHUN B MOBCETHEBHOM
KU3HU;

OCBOCHHME CIOCOOOB pEIIEHUs Pa3IUYHBbIX 3aJady C SBHO 3aJaHHOW (pu3myeckoi
MOJEIIbIO, 3a/iad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHuE (PU3NYECKOW MOJENH,
aJIeKBaTHOM yCIIOBUAM 3a/a4i, B TOM YHCJIE 3a]1a4 MH)KEHEPHOTO XapaKTepa;

MoOHUMaHue (U3MUYECKUX OCHOB W TPHUHIIMIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO CPEAY;

OBJIaJICHHE METOAAMHM CaMOCTOSTEIbHOrO IJIAHUPOBAHUS U MPOBEINCHUS (PU3NUYECKUX
HKCIIEPUMEHTOB, aHaM3a W WHTEpIpeTauud HWH(OPMALUU, ONpPEAeNCHUs JTOCTOBEPHOCTU
MOJIyYEHHOT'O pe3yJIbTaTa;

CO3[IaHHUE YCIIOBHM JUIsI Pa3BUTUS YMEHUM MPOEKTHO-UCCIIEI0BATEIBCKON, TBOPYECKOU
NEeSTENBHOCTH;

pa3BuTHE HHTEepeca K cdepaM mNpoPecCHOHANBHON NESITeNbHOCTH, CBS3aHHOW C
(hU3UKOM.

B coorBerctBun ¢ TpedoBanusmMu GI'OC COO yrnyOnéHHBIM YPOBEHb H3YUYEHUS
yueOHoro mpeamera «Pusnka» Ha ypOBHE CpeAHEero oOiiero oOpa3oBaHUs BBIOMpAETCS



OoOy4aronMMUCs, IUTAHUPYIOIIMMU TPOJODKEHHE O00pa3oBaHUs [0 CHEUAIbHOCTSIM
(hU3UKO-TEXHUUECKOTO MTPOQUIISL.

Ha wusyuenue ¢usuku (yriyOn€HHBI ypoOBEHb) Ha YPOBHE CPEIHETO OOIIEero
obpazoBanus otBogutTcs 340 yacoB: B 10 kmacce — 170 4gacoB (5 vacoB B Heaeno), B 11
kimacce — 170 JacoB (5 4acoB B HEJICIIO).

[Ipemaraemerii B mporpamme 1mo (pu3uke mepedeHb JTa0OPAaTOPHBIX M MPAKTUYCCKUX
paboT ABISAETCS PEKOMEHJOBAHHBIM, YUYUTENb JIeJaeT BbIOOP MpOBeACHHs J1a00paTOPHBIX
paboT U OMBITOB C YYETOM HHIMBUIYaTBbHBIX OCOOCHHOCTEH 00YYarOIINXCS.

COILEPKXAHUE OBYUYEHUASA

10 KITACC

Paznen 1. Hay4ynblid MeTO MO3HAHMS TPUPOBI.

®dusuka — QpyHaaMeHTaIbHas Hayka o npupojae. HayuHslil MeTOI O3HAHUS U METObI
UCCIIEIOBaHMS PU3NUYECKUX SBJICHUI.

DKCIEpUMEHT U TEOpHs B IIpolecce Mo3HaHus npupobl. Habmoaenne u skcnepuMeHT
B (pusuke.

Cnoco0Obl n3MepeHnst PU3NUECKUX BEIUYMH (aHAJIOTOBBIE U LIM(PPOBBIE U3MEPUTETLHBIE
pUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT U3MEpPEHU (PU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTENbHAS).

MopenupoBanue (U3MYECKUX SIBICHUM M MOpPOLECCOB (MaTepualbHAas TOYKA,
a0COJIIOTHO TBEPIOE TEJO, WJealbHasl >KUAKOCTb, HWJCAJbHBIA Ta3, TOYCYHBIA 3apsin).
I'mnore3a. ®U3n4YECKUl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKASI TEOPUS.

Pons u mecto ¢uzuku B GHOpMHpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHUpa, B
IIPAaKTUYECKOM AESATENBHOCTH JTHOAEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

M3mepeHre cuiibl TOKAa W HalpsSOKEHUS B LENHM IMOCTOSHHOTO TOKa IIPU MOMOIIU
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKOMCTBO ¢ 1udpoBoi JabopaTopueit o ¢usuke. [Ipumepsr uamepenus puznyeckKux
BEJIMYMH MPU MOMOIIY KOMITbIOTEPHBIX JATYMUKOB.

Pa3gen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBrkeHHE. OTHOCUTENBHOCTh MEXaHUYECKOro ABMkeHus. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepHallbHOM TOUYKH, €ro MPOEKIMHU HAa OCH CHUCTEMbl KOOPIMHAT.
TpaekTopus.

[lepemenienue, CKOpOCTh (CpemHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHUE
MaTepUalbHOW TOYKH, UX IPOEKIIMU HA OCU CHUCTEMBI KoopAuHAT. Cli0)KeHHE NEpEMELICHUII
U CJIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE W PpPaBHOYCKOPEHHOE MNPSAMOJUMHEHHOE JBH)KEHHE. 3aBHUCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTepUAIbHON TOYKU OT BPEMEHU U UX IpadukH.

CBoOoHOE majzieHue. Y cCKOpeHrue cBOOOAHOrO najeHus. JBrkeHue tena, OpoeHHoro
1O/ yIJOM K FOPH30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHSI MAaTEpUAIbHOMN
TOYKHU OT BPEMEHHU U UX rpaduKH.

KpuBonuneitHoe nBuxkeHue. JIBUKEHHE MATEPUAIBHOM TOYKH 10 OKPYKHOCTH.
VYrinoBas u nuHeiHas ckopocth. Ilepuoa m vacrtora oOpaienus. LleHTpocTpeMurenbHoe
(HOpMasbHOE), KacaTelbHOE (TAHT€HIIMAIBLHOE) U MOJIHOE YCKOPEHUE MaTepUaIbHOM TOUKH.



TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKUE ITPOLECCHI: CIUIAOMETD, IBUKEHUE
CHapsI/I0B, LIETIHBIE, IIeCTepEHYATHIE U PeMEHHBIE NIEPEeIaur, CKOPOCTHBIE JIU(THI.

JHemoncmpayuu.

Mogenb cucteMbl OTCUETA, MILTFOCTPALUS KHHEMATHUYECKUX XAPAKTEPUCTUK IBUKECHUS.

CnocoObl ucciaen0BaHtsl IBHXKEHHIM.

Nnmoctpanys npeaenbHOro nepexo1a U N3MepeHrne MTHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHue NABUKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habmoienue nBmkeHus Tena, OpomeHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHEHHE ITyTEH, TPACKTOPHUHA, CKOPOCTEH NBMXKEHHMS OAHOTO W TOrO XK€ Tejla B
pPa3HbBIX CHCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yueHne HepaBHOMEPHOIO JBUKEHUS € LEIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

N3mepeHre yCKOpPeHMs IIpd NPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JBWIKEHUU 10
HAaKJIOHHOMU IIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHuss CBOOOJHOrO TmajeHusi (pPEeKOMEHJOBAHO HCIIOJIb30BAHUE
uudpoBoii 1adbopaTopun).

N3yuenue pABWKEHUS Tela, OpPOIIEHHOrO TOpU30HTaNbHO. I[IpoBepka TMIOTE3BI O
MPSMOW  TPOMOPUMOHAIBHOM 3aBUCUMOCTHM MEXKAY NabHOCTBIO IOJETa W HadalbHOMU
CKOpOCTBIO TeJa.

N3yueHue ABMKEHUS TENA 110 OKPYKHOCTH C IIOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TMepuoja OOpallleHuss KOHMYECKOro MasiTHHUKa OT €ro
I1apaMeTpoB.

Tema 2. lunamuxa.

IlepBbii  3akoH  HproroHa. HMHepumanbHble  cucteMsl  orcuéra.  [IpuHiun
oTHocuTenbHOCTU ["anunes. HemnepunanbHble cUCTEMBI OTCUETA (OIPEEIICHNE, IPUMEDDI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cuil.

Bropoii 3akoH HeroToHa 111 MatepuaibHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA 1UIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHHS. OKBUBAJICHTHOCTh TPABUTAIIMOHHOW W WHEPTHOMN
MAaCCBI.

Cuna TskecTH. 3aBUCUMOCTBh YCKOPEHHSI CBOOOJHOTO MaJCHUS OT BBICOTHI Hall
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduyeckoi mMupoThl. JBrkeHHe HEOECHBIX TeNl U UX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBast kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABHKYILErocst ¢ yCKOPEHUEM.

Cuna tpennsi. Cyxoe Tpenue. Cuiia TPEHHUSI CKOJBXKEHUS M CUJa TPEHUS MOKOS.
Kosddunment tpenus. Cuna conpoTUBIICHUS MPH ABHKEHUU TeJa B )KUJIKOCTH WU rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUYKEHUS.

Hasnenue. 'mapocratuyeckoe nasienue. Cuiia Apxumena.

TexHuyeckne ycTponcTBa M TEXHOJOTMYECKHE IPOLIECCHI: MOAIIMIHUKH, IBUKECHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBu>XxeHUs Tell B MHEPUUAIbHBIX U HEMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

[IpvHIMI OTHOCHUTEIBHOCTH.



Kauenne AByX LWIMHAPOB WM IIAPOB PA3HOM MACChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIMATIbHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECHCTBYIONICH MPUIIOKEHHBIX K TETy CHJI C MPOU3BEACHUEM MacCChl
T€JIa Ha €r0 YCKOPEHUE B MHEPLUHUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTAICHUH.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne paBHOACUCTBYIOIICH CUJI TpU JBIKEHUU Opycka 1O HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3ABUCUMOCTH BPEMEHHU ABMKEHUS OpycKa MO HAKJIOHHOMN
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MacCCHhl.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOBHUKAIOIIUX B MPYKHUHE U PE3UHOBOM
obpasiie, ot ux aedopMarium.

N3ydenune OBMXKEHUSI CUCTEMBbI TEJ, CBA3AHHBIX HUTHIO, NIEPEKUHYTOM udepe3 JErKUid
OJIOK.

N3mepenune koadduiiieHTa TpPEeHUS MO BEJIMYMHE YIJIOBOro  koddduimeHrta
3aBucUMOocCTd Frp(N).

HccnegoBanue JBWKEHUs Opycka IO HAKJIOHHOM TIJIOCKOCTH C TEPEMEHHBIM
KO3 PUIIMEHTOM TpEHUSI.

N3ydenune nBUKEHUS rpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOe Teno. IlocTynarenbHOe M BpalllaTebHOE JBHKEHUE TBEPIOTO
Tena. MOMEHT CHJIbl OTHOCUTENIBHO ocu BpamieHus. I[liedo cunbl. ClioxkeHue Cui,
MIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeA.

VYcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckue yCTpoMCTBa U TEXHOJOIMYECKUE MPOLIECCHI: KPOHIUTENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y cnoBus paBHOBECHS.

Bune! paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

Uccnenosanue ycioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHUSI.

KoncTpynpoBanue KpOHIITENHOB U pacUYET CUJT yIPYTOCTH.

N3ydenune ycTOMUUBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb OMOPHI.

Tema 4. 3akonvl coxpaneHusn 6 mexanuxe.

NmMnynbc MaTepuanbHONW TOUKHU, CUCTEMbI MaTepUANIbHBIX TOYEK. L[eHTp Macc cucTembl
MaTEpHUAIBHBIX TOYEK. Teopema 0 IBMKEHUH LIEHTPa Macc.

NMnynbe cUilbl 1 U3MEHEHHE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

MoMeHT umnylibca MaTepuaibHOW TOYkH. [IpencraBieHue O COXpaHEHHMM MOMEHTA
UMITYJIbCA B LICHTPAJIbHBIX MOJAX.



PaboTa cuiibl Ha MajoOM U Ha KOHEYHOM nepemelenuu. ['paduueckoe npeacraBieHue
PabOThI CHUJIBI.

MoIIHOCTb CHUIIBI.

Kunernueckast sHeprusi MarepuaibHoi Touku. Teopema 00 M3MEHEHUM KUHETUYECKOU
SHEPIUU MaTEpUAIIBHON TOYKH.

IloreHnmnanbHple W HeENOTeHUMalNbHble  cwibl.  [loTeHmManwsHas  BHEprus.
[loTeHumanbHast SHEPrus ynpyro aepopMHUpPOBAaHHON NpyxuHbI. [loTeHIManbHas 3HEpPrus
T€Jla B OJHOPOAHOM TIpaBUTaMOHHOM mnoJie. [loTeHumanbHas dSHeprus Tena B
I'PaBUTAIMOHHOM I0OJI€ OJHOPOJHOrO Iiapa (BHYTpM M BHE Iapa). Bropas kocmuueckas
CKOpOCTh. TpeThsl KOCMUYECKAsI CKOPOCTb.

CBsi3b pabOTHI HETIOTEHIIUATBHBIX CUJI C U3BMEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI
TeJ. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHnue bepHymm 11 UAcanbHON KUIKOCTH KaK CIIEICTBUE 3aKOHA COXPaHEHUS
MEXaHUYECKON IHEPTUH.

TexHuyeckue yCcTpOMCTBA U TEXHOJOIMYECKHUE IIPOLIECCHI: ABHKEHHUE PAKET, BOJAOMET,
KOMEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, GUTYPHOE KaTaHHWE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

N3mepenne MOIHOCTY CHUJIBI.

W3meHeHue sHepruu Tena npu COBEPILIEHUN PabOThI.

B3anmuble npeBpalieHuss KHHETUYECKOW U MTOTEHIUAIIBHOW SHEPIUM NP IEVCTBUN HA
TEJIO CUJIbI TSHKECTH U CHJIbI YIIPYTOCTH.

CoxpaHeHHe 3Hepruu Npu CBOOOAHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenne nmnyiibca Teia o TOpMO3HOMY IIyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJENH JIEKTPOMOOMIISI U MOIIHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanne coxpaHeHUs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KWHETUYECKOM YHEPTUH TEJIa [0 TOPMO3HOMY MTYTH.

CpaBHeHME U3MEHEHUS MOTEHIIMATBHOM SHEPTUH MPYKUHBI C pa0OTOM CUITBI TPEHUSL.

Onpenenenre pabOThI CUITbI TPEHUS TP IBMXKEHHUH TeJla IO HAKJIOHHOM MIIOCKOCTH.

Paznen 3. Modsekyisipasi pu3suka 1 TEpMOJAMHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUl.

OcHOBHBIE TIOJIOKEHUSI MOJEKyJIsgpHO-kuHeTndeckon Tteopun (MKT), ux ombiTHOE
obocuHoBanue. Juddysus. bpoyHoBckoe  aBwkeHHE.  XapakTep  JBIKCHUS |
B3aMMOJICHCTBUS 4aCTHULl BellecTBa. Moenu CTpoeHus ra3oB, KUIAKOCTEW U TBEPIBIX TEI U
OoOBSCHEHHE CBOWCTB BEIIECTBA HAa OCHOBE 3TUX Mojelieid. Macca W pa3Mepbl MOJEKYI
(atomoB). KonnuectBo BemectBa. [loctosinaas ABorajpo.

TemnoBoe paBHoBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana temneparyp
Llenbcus.

Mogens uAcanbHOTO Tra3a B MOJIEKYJISIPHO-KMHETHYECKOM TEOpHUH: YacTHIlbl rasa
JOBWKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

I'azoBbie 3akoHBI. YpaBHeHHEe MenneneeBa—Kiamneiipona. AOCoOTHas TeMmIiepaTypa
(mkana temrnepatyp KenbBuna). 3axon [lanbTona. M3ompoiiecchl B uJeadbHOM rase ¢
NOCTOSIHHBIM ~ KOJIMYECTBOM  BemlecTBa. ['paduueckoe MpeAcTaBiIeHHE H30IMPOIIECCOB:
u30TepMa, U30Xopa, u3odapa.



CBsi3p MEXIy [aBICHUEM W CPEAHEH KHHETHYECKOW HHEPruer IMOCTYyNaTeIbHOTO
TEIJIOBOTO JIBM)KEHMSI MOJIEKYJ MJI€aIbHOTO Ta3a (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOU TEOpHUH UJICaTTLHOTO Ta3a).

CBsi3b aOCOJIIOTHOM TeMmIepaTypbl TEPMOJIMHAMHYECKOW CHUCTEMBI CO CpeaHel
KMHETUYECKOW dHEPTUEH MMOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHnuecKue yCTpPOWCTBA W TEXHOJOTMYECKHME MPOLECCH: TEPMOMETpP, OapoMerp,
ITOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu nBUKEHHS YaCTUL] BEILIECTBA.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MOIEKYIIL.

Mojenu KpuCTAUIMYECKUX PELIETOK.

Habuntoienue u ncciaenoBaHue U30MpoIEecCOoB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue mporecca yCTaHOBJIEHHUS! TEIUIOBOIO PABHOBECHS NPHU TEIIOOOMEHE
MEXAY rOpsiueid U XOJOAHOM BOJIOM.

N3yyeHne H30TEpMHUYECKOrO IMpouecca (PEKOMEHJIO0BAaHO HCIOJIb30BaHUE LHU(PPOBOU
naboparopun).

N3yuyeHnne n30xopHOTo npoiecca.

N3yuenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass  (TJ) cucrema. 3agaHue  BHENIHUX  YCJIOBHM IS
TEPMOJAMHAMUYECKON CHUCTEMBI. BHemHue u BHyTpeHHHME mnapamerpol. [lapamerpsl
TEPMOJAVMHAMUYECKON CHUCTEMBI KAK CPEAHUME 3HAYEHUs] BEJIWYMH, ONMUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayaso TEPMOANHAMHUKHU. Camonpoun3BoibHas penakcanus
TEPMOJMHAMUYECKON CUCTEMBI K TEMIOBOMY PAaBHOBECHIO.

Mopens uacanbHOrO rasza B TEPMOJAMHAMUKE — CHCTEMA YPABHEHUMN: YpPAaBHEHHE
MenneneeBa—KnamneipoHa W BBIpaXEHUE Uil  BHYTPEHHEW DHEPruUM. Y CIOBUS
MPUMEHUMOCTH 3TOM MOJEJIM: HHU3Kasl KOHUEHTpAlMs 4YaCTUI], BBICOKHE TEMIIEPaTypHI.
Bripaxxenue st BHyTpeHHEN SHEPTUU OJJHOATOMHOI'O UJI€AJIbHOTIO rasa.

KBa3ucrarnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHas pabota B TepMoarHaMuKe. Berancnenue paboThl 1o rpaduky mporecca
Ha pV-auarpaMmme.

Termonepenadya kak crnoco0 W3MEHEHHUS] BHYTPEHHEW JHEPTHH TEPMOIMHAMUYECKOMN
cUCTeMbl 0e3 coBepileHus: padoThl. KoHBEKIUs, TEIONPOBOIHOCTD, U3TyUCHHE.

KomnuecTtBo Temnorel. TermmoéMKOCTh Tesa. YIelnbHas W MOJSPHAS TEMIOEMKOCTHU
BelIECTBa. Y paBHeHHEe Maliepa. Y iesbHas TEIIOoTa CrOpaHus TOIUMBa. PacuéTr konmuecTna
TEIJIOTHI IpH Tertonepenaye. [lousarue 06 anuadbaTHOM mporecce.

[lepBbIil 3ak0oH TepMoArHAMUKUA. BHyTpeHHssa sneprus. KonnuecTBo TenioTel U padoTa
KaK MEpbl U3BMEHEHUS BHYTPEHHEN YHEPTUHN TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEepMOAMHAMUKHM JJIsI PAaBHOBECHBIX IPOLIECCOB: YEpPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHME TEPMOJIMHAMUYECKOW CUCTEMbI MPOXOJUT €IMHCTBEHHAs aguabdara.
AOGcoitoTHas Temneparypa.



BTopoii 3akOH TEpMOJMHAMHMKH i1 HEPABHOBECHBIX MPOLECCOB: HEBO3MOKHO
nepenatb TEIIOTY OT Oojiee XOJOJHOTO Teia K Oosnee Harperomy 0e€3 KOMIIEHCAIUH
(Knaysuyc). Heo6paTuMOCTh IPHUPOIHBIX ITPOIIECCOB.

[Tpunnune! gecTBus TermioBsix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukin Kapho.

DKOJIOTUYECKHE  aCMeKThl  KCIOJIb30BaHMS  TEIUIOBBIX  JBUrarenei. TemiioBoe
3arps3HEHUE OKPYKAIOIICH Cpe/ibl.

TexHuyeckre  yCTPONCTBA W TEXHOJIOTMYECKHE  MPOLECCHI:  XOJOAWIbHUK,
KOHJIMIIMOHEP, JTU3CJIbHBIA U KapOHOpaTOpHBIA JBUrateiid, mapoBas TypOHWHA, MOTy4YeHHUE
CBEPXHU3KUX TEMIEPATYP, YTHIN3ALMS «TEIJIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEILJIOBOTO
Hacoca, YTWIM3alUsg OWOOPraHMYECKOro TOIIMBA ISl BBIPAOOTKH «TEIUIOBOM» H
AIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuuecKoM pacIlIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUH.

HccnenoBanue annabaTHOTO IpolLecca.

KomnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3mepenne yaenpHON TEIITOEMKOCTH.

UccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpolecca.

N3ydyeHnne  B3aMMOCBSI3M  JHEPIUM  MEXKMOJIEKYJISIPHOTO  B3aUMOJICUCTBUA U
TeMIEPaTyphbl KUTIEHUS KUJTKOCTEH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u KoHAeHcarus. Vcnmapenne wu kumneHue. YenabHas TEIUIOTa
napooOpa3zoBaHUsI.

HacelllleHHbIE M HEHACHILLIEHHbIE Tapbl. KauecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH U
JABJICHUS] HACBIIIIEHHOTO TMapa OT TeMmepaTypbl, HUX HE3aBUCUMOCTh OT 0O0bEéMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT JaBJICHUS B KUJIKOCTH.

Brnaxxnocts Bo3ayxa. AOCOIOTHAS 1 OTHOCUTEIbHAS BIAXKHOCT.

TBépnoe Ttemo. Kpucramimueckue u aMopdHbie Tena. AHH30TPONUS CBOMCTB
KpuctajuioB. [InaBrienue u kpucramnzamnus. Y AenbHas TerioTa miaBiaeHus. Cyomumarusi.

Hedopmanuu TBEpaOrO Tena. Pactsbkenune u cxxarue. Capur. Moayns FOnra. Ipenen
yapyrux aedopmanuil.

TeroBoe pacmpeHre S>KHAKOCTeM U TBEPABIX Tel, OOBEMHOE W JIMHEWHOE
pacmipeHre. AHTapMOHM3M TEIUIOBBIX KOJEOAHMI dYacTWUIl BEMIECTBA Kak MpUYMHA
TEIJIOBOTO PaCIIUPEHUsI TNl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B (ha30BHIX MEPEX0IaX.

VYpaBHeHue TermioBoro 0ansaHca.

[ToBepxroctHoe  HaTsokeHne.  Kod(pUIMEHT  MOBEPXHOCTHOTO  HATSKCHUS.
Kanunnspasie siBienus. JlapneHne noa MCKpUBIEHHON TOBEPXHOCTHIO kuAKOCTH. DopMyna
Jlarutaca.

TexHuyeckre yCTpONUCTBA M TEXHOJOTMYECKUE TIPOLIECCHI: JKUJKUE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.



CBOICTBA HACBHILLICHHBIX IAPOB.

Kunenune. Kunenne npyu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmauunBaHue.

Kansapasie siBiieHusI.

Monenn HEHBIOTOHOBCKOW JKHJIKOCTH.

CnocoObl U3MEPEeHUS BIAXKHOCTH.

Hccenenosanne HarpeBaHus U IUIABJICHUSA KPUCTALNINYECKOTO BEIIECTBA.

Buner nedopmaruii.

Habmronenue Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3ydyeHne 3aKkOHOMEPHOCTEN MCTIAPEHUS] JKUIKOCTEN.

N3mepenue yaenpHOM TENIOThI IUIABICHUS JIbJA.

N3ydeHne CBOMCTB HACBILLIEHHBIX IAPOB.

N3mepenne abCoMOTHOM BIaKHOCTH BO3/yXa U OLIEHKA MAcCChl MAPOB B MTOMEIICHHH.

N3mepenne kodpduiinenTa moBEpXHOCTHOTO HATSHKEHUSI.

Nsmepenne monyns FOwnra.

HccnenoBanue 3aBUCUMOCTH AedopMaliii pe3MHOBOrO oOpaslia OT MPUIIOKEHHOU K
HEMY CHJIBI.

Pa3znen 4. JiaekTpoguHaMHKa.

Tema 1. dnexkmpuueckoe noe.

DJeKTpU3anms Tell U €€ MPOSABICHUs. DIEKTPUUECKNAN 3apsAl. [[Ba BUIa 3JIEKTPUUECKHUX
3apsiioB. [IpOBOOHUKY, MTUAIEKTPUKU U MOTYHIPOBOJHHUKU. DJIEMEHTAPHBIA AJIEKTPUUYECKUIL
3apsii. 3aKOH COXPaHEHUs 3JIEKTPUUECKOTO 3apsiaa.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onextpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hamnpsox€nnocTts anextpuueckoro moinsa. [IpoOubiii 3apsa. Jluauu HanpspkKEHHOCTH
ANEKTPUYECKOro nojst. OMHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIMaNBHOCTB ANEKTPOCTATUYECKOTO OIS Pa3HOCTh MOTEHIMAIOB U HAIIPSKEHHUE.
[loreHumnanbHass  SHEprus  3apsana B dJeKTpocratudyeckoM  mone.  [lorennman
ANEKTPOCTATUUECKOro moJid. CBsI3b HANPSHKEHHOCTH MOJI U Pa3HOCTH TMOTEHLHMAIOB IS
ANEKTPOCTATUYECKOTO OISl (KaK OJHOPOJHOTO, TAK U HEOJTHOPOHOTO).

[TpuHUMN Cynepno3uiuy SIEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsna. Ilone paBHOMEpHO 3apsikeHHOU cdepsl. [lone paBHOMEpHO
3apspKEHHOTO Mo 00bEéMy mmiapa. [loje paBHOMEPHO 3apsyKEHHOM OSCKOHEUHOW TIIOCKOCTH.
KapTunbl nuHUN HANPsHKEHHOCTH 3TUX MOJIEN M SKBUIIOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOoBOHUKM B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPSAI0B.

JIMDIIEKTpUKM B DJIEKTPOCTATUYECKOM MoJie. JIMdJieKTpruueckass NPOHUIAEMOCTh
BEILIECTBA.

KongeHncatop.  DNEKTpOEMKOCTh  KOHJEHCATOpPA.  JJIEKTPOEMKOCTh  ILJIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coenuHeHne KoHAeHcaTopoB. [locimenoBarenbHOE  COEAMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIbI B OJTHOPOIHOM 3JIEKTPUYECKOM IOJIE.



TexHuyeckre ycTpoHCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: SJIEKTPOCKOI, SJIEKTPOMETP,
AIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB, KOHJIEHCATOPHI, I'€HEpaTop
Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJI€ IBYX 3apsiKEHHBIX IUIACTHH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JICKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTOpa OT IUIOWIAAN IIJIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaOnronenne mnpeBpallieHus SHEPrUM 3apsHDKEHHOTO KOHJIGHCAaTopa B DHEPIUI0
W3JIy4YCHUS CBETOIUOMA.

N3ydeHnne npoTekaHus TOKa B LENU, COACPHKAILIECH KOHICHCATOP.

Pacnpenenenrie pa3HOCTH TMOTEHUUAIOB (HAMPSKEHMS) TMPU  MOCIEIOBATEIIBHOM
COEIMHEHUU KOHJECHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcnoBust CylIEeCTBOBAHUSI TMOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. VICTOYHUKHM TOKA.
Hanpspxenue U u 9J1C &.

3akoH OMa [ yyacTKa ILenHu.

DJIEKTPUYECKOE  COMPOTUBIICHHE. 3aBUCUMOCTh  COINPOTHUBICHHS  OJHOPOJHOTO
MPOBOJIHMKA OT €0 JJIMHBI U TUIOMIAAXA MOIMEPEUYHOr0 CEUYEHHUs. Y IEIbHOE COMPOTHUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, Mapajuie]bHOE, CMEMIAHHOE COEAVMHEHWE IPOBOJAHUKOB. Pacdér
pa3BeTBIEHHBIX AekTpuueckux uenei. [Ipasuna Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOIIHOCTB NEKTPUYECKOro ToKa. TernmoBasi MOITHOCTD, BhIACIsIEMAasl HA pE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE HMCTOYHMKA TOKa. 3akoH Oma 1yl TOJIHOM
(3aMKHYTOM) 3JIEKTpUUEeCKOM 1enH. MOIHOCTh UCTOYHUKA TOKa. KOpOTKOE 3aMbIKaHUE.

KonpgencaTop B 1ienu NOCTOSTHHOTO TOKA.

TexHuyeckre yCTpONCTBA M TEXHOJOTHYECKHE MPOLECCHl: aMIIEPMETP, BOJBTMETP,
peocTaT, CYETUUK IECKTPUUECKON IHEPTUH.

Jlemoncmpayuu.

N3MepeHue cuiibl TOKa U HAMPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpPSDKEHUA JISI PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOAUO/A.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWJIMHAPUYECKUX NPOBOJHHUKOB OT JJIMHBI, IUIOLIAIN
NONEPEYHOr0 CEYEHUS U MaTEpHAIIA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT COINPOTHUBIICHUS MPHU IOCTOSHHOM
HaIPSKEHUH.



[Ipsamoe uzmepenue IIC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA U OLICHKA
BHYTPEHHETO COMPOTUBIICHHUS.

CnocoObl coeMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

Hccnenoanne pa3HOCTH NMOTEHUMAJIOB MEXIY IOJOCAMU HCTOYHHUKA TOKA OT CHJIbI
TOKA B LICTIN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccenenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenpHoro CormpoTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS JJIS1 JIaMITbl HAKAJIBAHUS.

VYBenuuenue npeesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoct IJC rajibBaHMYECKOTO 3JEMEHTa OT BPEMEHH IIpH
KOPOTKOM 3aMbIKAHUH.

HccnenoBanne pa3HOCTH NMOTEHIMAIOB MEXIY IOJIOCAMU HCTOYHHUKA TOKA OT CHJIBI
TOKAa B LEIH.

Hccnenoanne 3aBUCUMOCTH MOJIE3HOW MOIITHOCTH UCTOYHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toxku 6 pa3iuuHbIX cpeoax.

DJIEKTPUYECKAST TMPOBOJAUMOCTh PA3JIMYHBIX BEIIECTB. DJIECKTPOHHAS MPOBOJIUMOCTH
TBEPABIX METAUIOB. 3aBUCUMOCTb  CONPOTHUBJICHHS METALUIOB OT  TEMIEPATYPHI.
CBepXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W MPUMECHasT MPOBOJAMMOCTh TMOJYIMPOBOJHUKOB.
CoiictBa p—N-niepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B BJIEKTPOJIUTAX. DIJIEKTPOJIUTAYECKAS AUCCOIMALUA. DIEKTPOIIU3.
3akonbl @apazes sl JIEKTPOJIn3a.

DneKTpudeckuii TOK B Tra3zax. (CamMOCTOSITENbHBIA M HECAMOCTOSATENbHBIA pa3psi.
Paznmuunbie TMIIBI cCaMOCTOSITENBHOTO pa3psana. Monnus. [Liazma.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: Tra3opa3psiAHbIe JIaMIIbI,
AJNIEKTPOHHO-JTy4YeBass TpyOKa, TMOJYNPOBOJAHUKOBBIE MPUOOPHI: AMOM, TPaH3UCTOP,
dboToanon, CBETOAMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBIIUIABKA AJIFOMUHUSI,
AJIEKTPOHHAS MUKPOCKOIIHUS.

Jemoncmpayuu.

3aBUCUMOCThH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI JsiekTposinza Papazes.

HckpoBoii pa3psax U NpOBOAUMOCTS BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKMUKym.

Habmronenue ammexTpoiusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

Hccnenoanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3NYeCKUl NPAKTUKYM.

CnocoObl u3MepeHusi (U3MUYECKUMX BEJIMYMH C HCMOJIb30BAHUEM AHAJIOTOBBIX H
U(QPOBBIX  U3MEPUTENbHBIX MPUOOPOB UM  KOMIIBIOTEPHBIX  JATYMKOBBIX  CHCTEM.
AOGCOIIIOTHBIE M OTHOCHUTEIIbHBIE MOTPEIIHOCTH M3MEepeHUud (u3nueckux BenudyuH. OueHka
IPaHUL OTPEIIHOCTEN.



IIpoBeeHE KOCBEHHBIX HW3MEPEHHM, MHCCIENOBAaHUN 3aBUCHUMOCTEN (U3NUYECKUX
BEJIMYMH, IPOBEPKA MIPEIIOKEHHBIX TUIIOTE3 (BBIOOP U3 pabOT, ONMMCAHHBIX B TEMAaTUYECKUX
paznenax «Y4eHHMYeCcKuil SIKCIIEPUMEHT, JJA0OpaTOpHbIE PA0OTHI, IPAKTUKYM).

MexnpeaMeTHbIe CBS3H.

Nzyuenne kypca puznku yriayonéHHoro ypoBHs B 10 kiacce OCymecTBIsIeTcs ¢ yuéToM
COJZIEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonamus, C6A3AHHBIE C U3YUEHUEM MEMOO06 HAYYHO20
NnO3HAHUA: SBICHUE, HAYYHBIH (akT, runores3a, (u3HuUeckas BETUYMHA, 3aKOH, TEOpUs,
HaONIOACHUE, DJKCIEPUMEHT, MOJCIMPOBAHUE, MOJEIb, HW3MEPEHHE, MOrPEIIHOCTH
U3MEPEHM, U3MEPUTENbHBIE TPUOOPHI, LU poBast 1adopaTOpHsL.

Mamemamuka: pelieHre cuUCTeMbl YypaBHeHHM. JluneliHas ¢yHKuus, mnapabona,
runepbosia, ux rpagukd M cBoicTBa. TpuroHomerpuueckue (PyHKIHUU: CHUHYC, KOCHHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPBI M UX NMPOEKUNN
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexannueckoe JBWKEHHE B KUBOM mpupoxae, auddysus, ocmoc,
TEII000MEH KUBBIX OPTaHU3MOB, TEIUIOBOE 3arpsiI3HEHUE OKPYKAIOIIEH cpebl, yTUIN3alus
OMOOPraHWYecKOro TOIUIMBA JUJISi  BBIPAOOTKM  «TEIUIOBO» W BIIEKTPORHEPTUH,
MTOBEPXHOCTHOE HATSKEHUE U KallWJUISIPHBIE SABJICHUS B IPUPOJIE, IEKTPUUECKUE SIBJICHUS B
KHUBOM MIPUPOJE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, MOJIy4YeHHME HAHOMATEepHUasloB, TEIJIOBbIE CBOWCTBA TBEPIBIX
TEJN, XKUIAKOCTEH M Ta30B, JXKHUJIKUE KPHUCTAJUIbL, JJIEKTPUYECKHE CBOWCTBA METAJUIOB,
ANEKTPOJIUTUUECKAS JUCCOLMALINS, FaJbBaHNUKA, dJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpagpua: Bna>xxHOCTh BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozua: npeobpa3oBaHue JBUKEHHH C MCIOJIb30BAHUEM MEXaHU3MOB, YU&T
CYXOT'O M KMJIKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIHUH (KPOHIUTEWH, pEIIETUaThIe
KOHCTPYKLIMHU), HCIIOJIb30BAHUE 3aKOHOB COXPAHEHUS MEXaHMKHM B TEXHUKE (THPOCKOIL,
BOJOMET M Jpyrue), ABHUraTelb BHYTPEHHEIO CrOpaHMs, NapoBas TypOHHA, OBITOBOM
XOJIOIUIIbHUK, KOHIUIMOHEP, TEXHOJOTMU TOJIYYEHUs COBPEMEHHBIX MATEepUajoB, B TOM
YyCcjie HAHOMATE€pUAJIOB, U HAHOTEXHOJOTHWH, DJIEKTPOCTATHYECKasl 3alllUTa, 3a3eMJICHHUE
ANEKTPONPUOOPOB, ra30pa3psAHbIE JIAMIIbI, TOJTYTPOBOIHUKOBBIE MPUOOPHI, rajlbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaMHKa.

Tema 4. Macnummnoe noe.

B3auMozeiicTBuE MOCTOSIHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM. MarHuTHOE moJe.
Bexrop marmuTHOM WHAyKUuuW. [IpvHIMI Cyneprno3suuyMy MarHUTHBIX mosned. JIluHum
MarHuTHOM MHYKLIHH.

MarsHuTHo€ 1oJie MPOBOJHHUKA C TOKOM (IPSIMOrO MPOBOJHUKA, KATYIIKA U KPYrOBOTO
BHUTKa). OnbIT Dpcrena.

Cuna Amriepa, e€ HarpaBJIE€HUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBlIeHHWE W MOIYyJb. JIBH)KEHHE 3apsHKEHHOM 4YacTHIbl B
OJIHOPOJIHOM MarHuTHOM noie. Pabota cunbl JIopeHua.

MarnutHoe none B BemecTse. DeppoMarHeTuky, napa- U 1MaMarHeTUKH.

TexHHUecKue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: NIPUMEHEHUE IOCTOSIHHBIX
MarHuTOB, JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, dJIEKTPOABUraTeib SAKOOU, yCKOpUTEIN
AJIEMEHTAPHBIX YaCTULL.

Jemoncmpayuu.



KapTtuHa nuHUN MHAYKIMM MarHUTHOTO TIOJISI TOJOCOBOTO M IMOJKOBOOOPA3HOIO
MOCTOSIHHBIX MarHuTOB.

KaptHa nMHMII MarHUTHOM HMHAYKIMU TOJIA JJIUHHOTO MPSIMOTO IPOBOJAHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlericTBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

Ha6nronenue nBmKeHMS MydyKa 3JIEKTPOHOB B MATHUTHOM TIOJIC.

[IpuHIMTT  ACHCTBUS  AJICKTPOU3MEPHUTEIILHOTO MPUOOpa MarHUTODIEKTPUUIECKOMN
CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHuTHOTO OISl TOCTOSTHHBIX MarHUTOB.

UccnenoBanue cBOMCTB heppOMarHeTUKOB.

Uccnenoanue AeCTBUS OCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

N3mepenune cuiibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

Ornpenenenne MAarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHHUS CHIIBI AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHHE HNEKTPOMArHUTHOM MHIAYKIMH. [loTOK BekTopa MarHuTHOW MHAYKOnH. D/(C
MHIYKIUHU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKInu dapanes. BuxpeBoe 31eKTpuIecKoe MoJe.
Toxku Dyxo.

OJ1C uHayKUMK B TPOBOIHUKE, JBUKYIIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karylika WMHAYKTHBHOCTH B LENHM MOCTOSSHHOTO TOKAa. SIBieHue
camouHAyKIuu. DJIC caMOMHIYKITUH.

DHeprusi MarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKUE IMPOLECCh: HHIYKIIMOHHAS II€Yb,
COJICHOM/I, 3allIUTa OT 3JEKTPU3ALMHU TEJl IPU JBUKEHUU B MATHUTHOM T10JI€ 3EMJIH.

Jlemoncmpayuu.

HaOmronenue siBieHUst JIEKTPOMarHUTHOM MHIYKITAHN.

UccnenoBanune 3aBucumMoct DJIC MHOAYKUHUM OT CKOPOCTH HM3MEHEHHS MArHUTHOTO
MTOTOKA.

[Ipasuio Jlenua.

[Tanenuie MmarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SABneHne caMOMHAYKIIUH.

Uccnenosanne 3apucumoctu IIC caMOUMHIYKIIUU OT CKOPOCTH U3MEHEHUSI CUJIbI TOKa
B LICTIN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKMUKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIAYKIIUH.

Onpenenenre MHAYKIIMU BUXPEBOIO MATHUTHOTO TOJISL.

Uccnenosanue siBICHUS] CAMOUHIYKIIUH.

COopka Mo1enu 3JIEKTPOMAarHuTHOTO reHepaTopa.

Pa3nea 5. Kojie0anus v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHNUS.

Iapmonunyeckue konebanus. KuHemaTuueckoe W JUHAMUYECKOE  OIUCAHUE.
DOHepreTuyeckoe OnucaHue (3aKOH COXpaHEHUsT MexXaHudeckoll »sHepruu). BeiBoa



JUHAMUYECKOTO OINKCAaHUS TApPMOHUYECKHMX KOJeOaHUM W3 UX DOHEPreTUYecKoro M
KMHEMATUYECKOTO OMUCAHUS.

Aminutyna u ¢asa konebanuil. CBsi3b aMIUITUTY/IbI KOJICOAHUN UCXOAHONW BETMYMHBI C
aMIUTUTYJJaMU KOJIOaHUH €€ CKOPOCTH M YCKOPEHUSI.

Ilepuonq w wyacrtora koseOanumil. Ilepronm Mayibix  CBOOOAHBIX  KoJieOaHMIA
MaTeMaTH4eCcKOoro MasiTHuKa. [lepnon cBOOOAHBIX KOJIEOAHUN IPYKMHHOTO MasiTHUKA.

[lonsiTue o 3aryxalImMX KojeOaHusx. BbolHyXneHHble KojeOanus. Pe3oHaHc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHON KPUBOWU. ABTOKOJICOaHMS.

TexHuyeckue yCTpOWCTBAa M TEXHOJOTHYECKHE IPOLECCHI: METPOHOM, Yachl, Kadellu,
MY3BIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKECHHUS.

HaGntonieHne He3aBUCHMMOCTH TMepHOJa MalbIX KojieOaHMM TIpy3a Ha HUTH OT
aMILTATYBL.

HccnenoBanne 3aryxamoolux KoleOaHMM W 3aBUCUMOCTH IE€pUOJA CBOOOJTHBIX
K0J1e0aHUM OT CONPOTUBIICHUS.

HccnenoBanne kojeOaHUM rpy3a Ha MAaCCUBHOHM MpYXUHE C 1IENbI0 (HOPMHUPOBAHMUS
MIPEACTABICHUI 00 HI€aIbHON MOJIENU NPY>KMHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs SHEPTUU NPH KOJIeOaHUAX rpy3a Ha NPY>KUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3mepenue nepruoaa cBOOOAHBIX KOJIEOAHUN HUTSAHOTO U NPYKUHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB JBMXKEHUS TeJa B X0J1€ KOJIeOaHH Ha ypyrom mojBece.

N3yuyeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue sHEPTUM B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTY 1Bl 3aTyXalOMIMX KOJeOaHU.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIMA.

Tema 2. dnekmpomazHumHnuole Konedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIC KOJIEOAHUS B HUJICAIbHOM
KoJjebarenbHOM KoHType. @opmyinia Tomcona. CBs3b aMIUIUTYABI 3apsja KOHAEHcATopa C
aMIUTUTYI0M CUIIBI TOKA B KOJI€OAaTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs PHEPTUH B UACAITBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxatoue BJIEKTPOMAarHUTHbIE KoJjieOaHusl. BbIHYXIEHHbIE 3JIEKTPOMArHUTHbIE
KoJIeOaHusl.

[TepemeHnHbIi1 TOK. MOIIHOCTh MEPEMEHHOrO TOKA. AMIUIMTYIHOE W JEUCTBYIOIIEE
3HaY€HWE CHJIbI TOKA W HANpPsDKEHUS NMPU pa3indyHOM (opMe 3aBUCHUMOCTH IMEPEMEHHOIO
TOKa OT BPEMEHH.

CunyconnanbHbld TEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp W  KaTylika
MHIYKTUBHOCTH B LIEMU CHHYCOMAAIBHOIO NEPEMEHHOr0 TOKa. Pe3oHaHCc TOkoB. Pe3oHaHC
HaIpsKEHUM.

Wneanbusbiii Tpancpopmatop. [IponsBoactso, nepeaaya U NOoTpeOICHUE FTEKTPUUECKOM
SHEPIUMu.

DKOJIOTUYECKUE PUCKHU MPH MPOU3BOJICTBE IIEKTPOIHEPrun. KynpTypa HCIOIb30BaHUs
AIEKTPOIHEPTHUH B TOBCETHEBHOM )KU3HH.

TexHuyeckne ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU DJIEKTPOIIepeaay.

Jemoncmpayuu.



CB0OOO/IHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTb YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuusiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHUI.

['eneparop He3aTyXalOMIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenp 3JIEKTPOMarHuTHOTO FeHepaTopa.

BriHyX/IeHHbIE CUHYCOU/IaTbHBIE KOJICOaHUS.

Pesucrop, karyiika HHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH NEPEMEHHOIO TOKA.

Pe3onaHc npu nocneaoBaTeIbHOM COEAUHEHUHN PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH U
KOHJIEHCATOPA.

Y CTpoNCTBO M IPUHITUI ICUCTBUS TpaHcPopMaTopa.

Mogens TMHUY IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomol, RPAKMUKYM.

Nzyuenue Tpancopmaropa.

HccnenoBanue  NMEPEMEHHOIO  TOKa  4Ye€pe3  IOCIENOBATENbHO  COCIMHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

HabitoieHue 31eKTpoOMarHiTHOTO pe30HaHCa.

HccnenoBanue pabOThl HCTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKMpPOMAZHUNHbBIE 6OJIHDbI.

MexaHudeckue BOJIHBI, YCIOBHUSI MX pacrpocTtpaHeHus. llomepedynsle W mpoOJ0JIbHbBIE
BOJHBL. Ileproa, ckopocTh pacnpocTpaHeHUs W JJIMHA BOJHBL. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpakKeHUe, peioMIIeHUE, HHTephepeHIUs U AU paKIus.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBHSI M3JIyUEHHS SJIEKTPOMArHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa 53JIGKTPOMAarHUTHBIX BOJIH: OTPaK€HHE, NPEIOMIICHHE, MOJISIpU3alusl,
uHTephepeHus u nudpaxius.

[IIxana 31eKTPOMarHUTHHIX BOJH. [I[puMeHEeHre 31€KTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPELBI.

TexHuyeckre yCTpOMCTBa U MPAKTUYECKOE TPUMEHEHHUE: MYy3bIKaJIbHbIe HHCTPYMEHTHI,
pagap, paauoONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKoBas
JMAarHOCTUKA B TEXHUKE U MEIUIUHE.

Jemoncmpayuu.

OO0pazoBaHue M pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak HICTOUYHUK 3BYKa.

3aBUCUMOCTb JTUHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HaGnronenue orpakeHus: 1 IPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKHU PE30OHAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MIPUMEHEHHUE.

HaGnroneHnue cBS3UM I'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIOH W YacTOTOM
KOJeOaHU.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXX€HUE, IPEIOMIICHHUE,
noJispu3anus, 1udpakius, tHTepPepeHIus.

OO6HapyxeHue nHGPAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITyUESHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.



N3yuenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacpOCTPAaHEHUE CBETA B OJHOPOIHOM cpeze. JIyd cBera. ToueuHbin
HWCTOYHHK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne M300paxeHuil B MIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3aKoHBI TMPEIOMIICHUSI cBeTa. AOCOIOTHBIM MOKa3aTelb
npenomsieHusi. OTHOCUTENBHBIN MOKa3aTelb npenomiieHus. [10cTOSHCTBO 4acTOThI CBETA U
COOTHOIICHHWE [UIMH BOJIH MPU IMEPEXO0JIE MOHOXPOMATHYECKOTO CBE€TAa YEpe3 TPAHUILY
paszeina IByX ONTHYECKHUX CPEL.

Xon myueii B mpusme. JJucniepcust cBera. CroxkHbIi cocTaB 6enoro ceera. L[Ber.

[lomHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHbli yros IMOJHOINO BHYTPEHHETO
OTPaXXKEHUS.

Cobuparoriie ¥ pacceuBarolye JUH3bL. ToHKas JuH3a. DOKYyCHOE paccTOsSHUE U
onTHYeCKass CuUjla TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO pAaCCTOSHUS TOHKOM
chepudecKoil JIMH3bI OT €€ TeOMETPUH U OTHOCUTEIILHOTO TTOKAa3aTelis MPEIOMIICHUS.

®opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

XoJ Jiy4a, NPOLIEAIIETO JIMH3Y O] MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOU
ocu. IlocTtpoeHne wu300pakeHU TOYKM W  OTpe3Ka TMpsAMOM B  COOMparOIUX
Y PacCEMBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npudopsl. Paspemaromas cnocodHocTh. ['11a3 Kak onTH4ecKas cucTeMa.

[Ipenenbl MPUMEHUMOCTH T€OMETPUIYECKON ONTUKH.

BonnoBass ontuka. Wutepdepennus cera. KorepeHTHbIE HCTOYHHKHU. Y CIIOBUS
HaOMIOCHUS MAaKCUMyMOB W MHHHUMYMOB B HHTEp(EPEHIIMOHHON KapTUHE OT JBYX
KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KilacCHYecKuX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxkinumonHas pemeérka. YclIoBUe HAONIOACHUS TJIaBHBIX
MaKCUMYMOB TIpH MaJIEHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHudeckre yCTpOMCTBA U TEXHOJOTHYECKHE IMPOLECChl: OYKH, JIyNa, MEPUCKOIL,
(dboToanmapaT, MUKPOCKOII, TPOCKIIMOHHBINA arapar, MPOCBETICHUE OINTHUKH, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

Hccnenosanne npeioMIIeHUs CBETA.

Ha6nronenue nojHOro BHyTpEHHETo oTpakeHusi. Mojenb CBETOBOIA.

UccnegoBanne Xxoaa CBETOBBIX ITYYKOB YEpe3 IUIOCKONAPAUIEIBHYIO IUIACTHHY H
MpU3MY.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mojienn MUKpPOCKOIIA, TEJIECKOTIA.

Ha6nronenue natepdepeninm cpera.

HaGnronenue 1BeTOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenune nudpakiiMOHHON peIIETKH.

Habmronenune nudpakiimoHHOTO CIIEKTpa.

HabGnronenue nucnepcuu cBera.

Hab6nronenue nossipusaiiviu cBeTa.

[IpumeHeHne MONSPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepeHune nokazaress npeioMJIeHUs CTEKIIa.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSL OT BemlecTBa (Ha NpuMepe
KUJTKUX JIAH3).

N3mepenne GoKyCHOro pacCTOSIHUSI pACCEUBAIOIIUX JIUH3.

[TomyyeHnue n300pakeHusl B CUCTEME U3 INIOCKOTO 3epKaJia U JIHH3BI.

[Tomyyenue n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpyrnpoBaHu€e TEIECKONUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTEpdEepeHIINN U TOJISPU3AIUH CBETA.

N3yuyeHune noyisipu3aiyu cBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH JIUAIEKTPHUKA.

N3yuyenue unTepPepeHInm JIa3epHOTO U3ITyUYCHUs Ha IBYX IIETISAX.

Habmronenue nucnepcum.

Ha6ntonenue u uccnenoBanue AU(ppakiiioOHHOTO CIEKTpa.

W3mepenne IIMHBI CBETOBOM BOJIHBI.

[TosyueHue cekTpa u3ayyeHus: CBETOAUO0/1a IIPY NOMOIIM JU(GPAKIUOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

['paHuIbl IPUMEHUMOCTH KJIACCUYECKON MexaHUKH. [locTynaTel criennanbHOM TEOpUn
OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. l[IpeoOpazoBanus Jlopenma. VYcioBue
MPUYUHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU U COKpALIECHUE
JUTHHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

TexHHUecKre yCTpOWCTBAa M TEXHOJOTMUYECKHE IPOLECCHI: CITyTHUKOBBIE MPUEMHHKH,
YCKOPUTEIN 3apSyKEHHBIX YaCTHULL.

Y4yeHn4ueckuil SKCIIEPUMEHT, JIa0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHre UMITYJIbCA U SHEPTUU PENATUBUCTCKUX YacTull (o poTorpadusm TpekoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapno-60an060ii oyaausm.

PaBHOBecHOE TemIOBOE H3IydeHHE (M3JIydeHUE aOCOJIIOTHO YEPHOro Tena). 3aKoH
cMmenieHusa Buna. I'mnoresa [imanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®ororpdexr. Onwitet  A. I'. CroneroBa. 3akonsl ¢ororddexra. VYpaBHeHUE
OitamreitHa 11 poTodrddexra. «KpacHas rpanuiiay porosrddekra.

JlaBnenue cBera (B YaCTHOCTH, JaBJICHHE CBETa Ha aOCOJIOTHO MOTJIOIIAIONIYIO U
a0COIOTHO OTpaxaromryro noBepxHocTs). OmbiTel [1. H. Jlebenena.

BonnoBele cBoiicTBa yactuu. Bonnel ae bpows. [iimaa BonHbl ne bpoitis u pa3mepsl
o0jacTd JIOKaldM3alMu JBWXKYyHIecs dYacTulbl. KopycKynsipHO-BOJHOBOM —Tyaju3M.
Judpakius >JeKTPOHOB HAa KpUCTAJIaX.

Crnenuduka wu3mepeHuid B Mukpomupe. COOTHOIIEHHS  HEONpPEAeIEHHOCTEH
['eitzenOepra.

TexHnueckue ycTponuCcTBa U TEXHOJIOTHYECKUE MPOLIECCHI: CIIEKTPOMETP, (DOTOIIEMEHT,
($hoTOIaTYMK, TYHHEJIbHBI MUKPOCKOII, COJTHEYHAasi 6arapes, CBETOANO/I.

Jemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

Uccnenosanne 3akoHOB BHeMIHET0 GoTodddexTa.

Hccnenoanne 3aBUCUMOCTH COITPOTUBIIEHUSI OJYIIPOBOJHUKOB OT OCBEIEHHOCTH.



CBeToauo.

Conueunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Uccnenosanue gporopesucropa.

N3mepenne mocrosaHOM [I1anka Ha ocHOBE uccienoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOANO/ OT HAIPSKECHUS.

Tema 2. @u3zuka amoma.

OnbIThI O UCCIIEIOBAHUIO CTpoeHus atoMa. [Inanerapnas mozaens atoma Pezepdopa.

[Toctynater bopa. U3nydenue u mormoieHne (pOTOHOB MpHU MEPEXoJe aToMa ¢ OJTHOTO
YPOBHS JHEPIUU Ha JPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJAOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE M3Ty4yeHHE cBeTa. Jlazep.

TexHuueckrue yCTpOMCTBA MU TEXHOJIOTUYECKHUE ITPOLECCHI: CIIEKTPAJbHbIM aHAJIA3
(cmexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopra.

HaGnronenue muHeHYaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUYMKA HOHU3UPYIOIIUX YaCTHUL.

Onpenenenue JIMHBI BOJHBI JIA3EPHOTO U3ITYUYEHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

HaOnronenue nuHedyaToro crekrpa.

HccnenoBanne cCrekTpa pa3pekeHHOr0 AaTOMAapHOrO BOAOPOAAa U HU3MEpPEHHE
nocTostHHOM Punoepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY.

Hyxnonnas moxens sinpa ['eitzen0epra—MBanenko. 3apsan saapa. MaccoBoe 4ucio sipa.
N3oTomsl.

PannoaktuBHOCTh. Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmaj.
'amma-usnyuenue.

3aKOH pPaJMOAKTUBHOTO pacnaja. PagumoakTwBHBIE W30TONBI B mpupoje. CBoiicTBa
WOHM3UPYIOIIET0 U3JyYeHUs. BlnsHHEe paguoakTUBHOCTH HA JKHUBBIE OpPTraHU3MBI.
EctecTBenHbIit ¢hoH uznyyenus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexT maccel sapa.

Anepusie peakuuu. [enenue u cuHTe3 sAnep. SAnepHeie peakTophl. [IpoGremsl
YIIPaBJISIEMOr0 TEPMOSJIEPHOTO CHUHTE3a. JKOJOTMYECKUE AaCMEKThl Pa3BUTHUS SACPHOMU
SHEPTETUKH.

MeToabl perucTpaluy U UCCIAEAOBAHUS SJIEMEHTAPHBIX YACTHII.

dyHIaMEHTAIbHBIE B3aUMOACHCTBUSA. bapruoHbl, Me30HBI U 1enTOHEL. [Ipencrasienue o
CranpaptHoil Mosienu. KBapK-riIt0OHHAst MOJIENb aJIpOHOB.

®usuka 3a npeaenamu CtanpaptHoi Moaenu. TEmHas MaTepusi U TEMHAsI SHEPTHUSL.

EnnncTBO pmznueckoii KapTUHBI MUDA.

TexHudeckne yCTpOWCTBA M TEXHOJIOTUYECKHE MPOLECCHL: JIO3UMETpP, Kamepa
Bunbscona, spepHblii peakTop, TEPMOSAIAEPHBIN peakTop, aroMHas OomOa, MarHUTHO-
pe30oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Uccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

NccnenoBanue paguoakTUBHOTO (POHA € UCIOJIB30BAHUEM JO3UMETPA.

N3yuenue normnoiieHus 0eTa-4acTUll aTFOMUHUEM.

Pa3znen 8. DiieMeHTbI ACTPOHOMUM U ACTPOPUUKH.



Ortanbel pa3BUTHS acTpOHOMMH. [IpukinagHoE W MHUPOBO33PEHUYECKOE 3HAYEHUE
actpoHomMuu. [IpuMeHHMMOCTh 3aKOHOB (PU3UKHU 1Jisi OOBSACHEHUS] MPUPOJbI KOCMHUYECKHX
00OBEKTOB.

Mertoapl acTpoHOMHUYECKUX HcciienoBaHui. COBpEMEHHBIE ONTUYECKUE TEJIECKOIIbI,
PaIMOTENECKOIbI, BHEATMOC(EpHAs aCTPOHOMHUS.

Bup 38€3nH0r0 HeOa. Co3Be3aus, IpKUe 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH>KCHUE.

Conneunas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk sHepruu CoJiHIa U 3BE3].

3BE3/1bI, UX OCHOBHBIC XapaKTepUCTUKHU. JluarpamMma «CHEKTpaJbHBIM Kjilacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCIEN0BATENIHLHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTBY
U1 3BE3N TJIaBHOM IOCJIEAOBATEIbHOCTU. BHyTpeHHee cTpoenue 3BE31. COBpEMEHHBIE
MPEACTABIICHUS O MPOUCXO0KICHUH U 3BOOIUUA COJHIIA U 3BE3MI. DTalbl )KU3HU 3BE3.

Muieunsiii Ilyts — Hama I"amaktuka. ITonoxenune u nBuxkenue CosHia B ['anmakTuke.
Tune! ranaktuk. PaguoranakTuku u kBa3zapbl. UEpHBIE BIPHI B SIAPAX TaTaKTUK.

Bcenennas. Pacuipenue Bceenennoil. 3akon Xa06na. PazOeranue ramaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeméunnie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naoniooenus.

HaOntonenust 3BE3mHOrOo HeOa HEBOOPYKEHHBIM TJIa30M € HCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX TPUIIOKEHUN U1 OMNPENESICHUs] TMOJOXKEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/11sI CEBEPHOTO MOTYILIAPUS U IPKUE 3BE3MBI.

Habmtonenus B Teneckon JIyHbl, TUIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOILJICHUM.

Du3HYeCKUl MPAKTUKYM.

CriocoObl  u3MepeHusi (U3HUYECKUX BEJIMYMH C HCIOJIb30BAHUEM AaHAJIOTOBBIX H
UPOBBIX  U3MEPUTEIBHBIX MNPUOOPOB M  KOMIBIOTEPHBIX JIATYUKOBBIX  CHCTEM.
AOGCOJIIOTHBIC M OTHOCHUTEINIBHBIE MOTPEUTHOCTH M3MEpeHnid (u3ndeckux BenuduH. OleHka
IrPaHUL] IOTPELIHOCTEMN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUM, WCCIEIOBAHUN 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH, MPOBEPKA MPE/JI0KEHHBIX TUMOTE3 (BHIOOP U3 padOT, ONMMMCAHHBIX B TEMAaTUUECKUX
pazjenax «Y4eHUYECKHUM IKCIIEPUMEHT, JJa0OpaTOpHbIE PaObO0ThHI, TPAKTUKYM ).

O0o0maroniee MOBTOPEHUeE.

O6oOmenne u cUCTEeMaTU3alldsl COJAEpP)KaHMS paslesioB  Kypca «MexaHuKay,
«MonekynspHas ¢u3uka W TEpPMOJMHAMHUKAy, «DJeKTpoauHamukay, «Konebanus wu
BOJIHBI», «OCHOBBI CHEIUAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas (Qusnkay,
«7EMEHTBI aCTPOHOMUU U aCTPODUBUKH.

Ponp pusmky m acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOTHUYECKOM, COITMAIbHON WU
ATUYECKON cdepax MesaTeTbHOCTH YeNOBEKa, pPojib U MeCTO (M3UKH M acTPOHOMHH B
COBPEMEHHOW HAy4YHOM KApTHUHE MHpPA, 3HAUYECHUE OIUCATEIBbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKOW (YHKIMA (PU3NUECKONW Teopuu, Poib (HU3MIECKOM
TEOpUHU B (POPMUPOBAHUU NPECTABICHUN O (DU3HUECKON KapTHHE MHPaA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJCTABICHUN O
IpUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yriyonéHHoro ypoBHs B 11 kiacce ocyliecTBiIseTCs ¢ y4ETOM
coJiepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTUH.



Mescnpeomemnsvle noHAmMUA, C6A3AHHBIE € U3YYCHUEM MEMOO008 HAYUHO20
nO3HaHuA: ABJICHUE, HaydHbId (akT, runotesa, ¢u3nyueckas BeIMYMHA, 3aKOH, TEOpHS,
HAOJIOICHUE, DKCIEPUMEHT, MOJIETUPOBAHUE, MOJIeNb, HU3MEpPEHUE, MOrPEIIHOCTH
U3MEpPEHU, U3MEepUTEIbHbIE MPUOOPHI, IU(PPOBaAs 1abopaTopHsl.

Mamemamuka: permieHue CUCTEMbl ypaBHCHHH. TpUTOHOMETpHYECKHE (YHKIIUH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI
W HUX MPOCKIHUH HAa OCHU KOOPJHHAT, CJIOKEHUE BEKTOPOB. lIIpOoM3BOAHBIE 3IE€MEHTAPHBIX
¢byakumii. [Ipu3zHaku mogoOust TPEYroJbHUKOB, OMPEAECHNE TUTOMAAN TIOCKUX (GUryp u
0o0BbEMa Te.

buonozusa: snextpuyeckue SIBICHUS B XKMBOW MPUPOJIE, KOJeOaTeIbHbIE JIBUXKCHUS B
KUBOW  MPHUPOAE, DKOJOTHMYECKME PHUCKUM TMPU  IPOU3ZBOJACTBE  AJIEKTPOIHEPIHH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH CpeAbl, YJIbTPa3ByKOBas JAUArHOCTHUKA B
MEIULMHE, ONITUYECKUE SABJICHUS B )KUBOU IIPUPOJE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTUYECKON peETKU, CIEKTPaIbHBIN aHAN3.

T'eozpagpua: marHUTHBIE TTOJTI0CA 3EMIIH, 3aJI€KU MAarHUTHBIX Py, POTOCHEMKA 3eMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozus: IIPUMEHEHUE MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB,
ANeKTpoABUraTenb $IKoOu, TeHepaTop MEPEMEHHOr0 TOKa, WHAYKIUOHHAS TeYb, JIMHUU
3JIEKTpONEpPENay, dSJICKTPOABHUIATENb, paaap, PaJAUONPUEMHHK, TEIECBU30pP, AHTECHHA,
tenedon, CBY-neub, ynbTpa3ByKoBasi IMAarHOCTUKA B TEXHUKE, MPOCKIIMOHHBIN armapar,
BOJIOKOHHAsI ONITHKA, COJIHEUHAs 0aTapesi, CHyTHUKOBbIC MPUEMHUKH, sJIepHas YHEPTETUKA U
AKOJIOTUYECKHE ACIIEKThI €€ PA3BUTHSL.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIPAMMEBI [10 ®U3UKE HA
YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUA Y4eOHOTro rmnpeaMera «®Du3nKay TOTKHBI
OTpa)xaTh FTOTOBHOCTh U CIIOCOOHOCTH O0YUYaIOIIMXC PYKOBOACTBOBATHCS CHOPMHUPOBAHHOMN
BHYTPECHHEW TIO3ULMENA JIMYHOCTH, CUCTEMOW UEHHOCTHBIX OPUEHTALUN, MO3UTHUBHBIX
BHYTPEHHHMX YOEXIEHUM, COOTBETCTBYIOIIMX TPAIUIMOHHBIM I[EHHOCTSAM POCCUHCKOTO
00111eCcTBa, PaCIIMPEHHUE KU3HEHHOTO OMBITA U OMbITA JEATEIIBHOCTH B IIPOIIECCE Pean3aluu
OCHOBHBIX HAIIPaBJICHUN BOCIIUTATEIIBHOU JIEATEILHOCTH, B TOM YHUCJIE B YACTH:

IPAXKIAHCKOT0 BOCIIUTAHMSA
c(hOPMHUPOBAHHOCTh  TIPaXAAHCKOM  IO3MIIMKM  OOydYaromerocs Kak aKTUBHOIO H
OTBETCTBECHHOTO YJICHA POCCHICKOI0 OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEUYETIOBEYECKUX TYMAHHUCTUYECKUX U JAEMOKPATHYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JCSTEILHOCTh B HHTEpEcax TPakKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJIEHUH B 00pa30BaTEIbHON OpraHu3alliu;

YMEHHME B3aMMOJECHCTBOBATh C COLUMAJIBHBIMM WHCTUTYTAMU B COOTBETCTBHM C UX
(GYHKIUSAMHY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOU AESATEIBHOCTH.



NATPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaKIAHCKOW UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSM POCCUMCKUX
yU€HBIX B 007aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHNS;

CIIOCOOHOCTH OIEHMWBATh CUTYAIMIO W IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B IEATEIHHOCTH YUEHOTO;
OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro.

ICTETHYECKOT0 BOCITUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYasl 3CTETUKY HAy4YHOI'O TBOPYECTBA, MPHUCYILIETO
(bu3nYeCcKoi HayKe.

TPYA0BOI0 BOCIIMTAHMS:

HMHTEpEC K Pa3INYHbIM cepam mpodecCHOHATBHOMN NeSATEeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ GU3HKON M TEXHUKOW, YMEHUE COBEpIATh OCO3HAHHBIN BbIOOp Oyayied mpodeccuu u
peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUIO M caMOOOpa3oBaHMIO B 00JacTH (DU3MKU Ha
MPOTSKEHUN BCEU JKU3HMU.

IKOJIOTHYECKOT0 BOCITUTAHMS

c(OPMHPOBAHHOCTh JKOJOTHYECKOH KYJIbTYphl, OCO3HAHHE TJOOATBHOTO XapakTepa
AKOJIOTMYECKUX MTPOOIIeM;

TJIAHUPOBAHUE U OCYILIECTBICHUE JEVUCTBUIM B OKPYKAIOIIEH CPEAE HA OCHOBE 3HAHUS LIEJIEH
YCTOWYMBOTO Pa3BUTHS YEIIOBEUCCTBA;

paCIIMPEHUE OMBITA IEITEIBHOCTH YKOJIOTHYECKON HAIPABICHHOCTH Ha OCHOBE UMEIOIIUXCS
3HaHWM MO hU3MKE.

LHEHHOCTH HAYYHOTI'0 MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
(bU3HYEeCcKON HAYKH;

OCO3HAHMWE IIEHHOCTH HAYYHOW NEATEebHOCTH, TOTOBHOCTh B Tpoliecce U3y4eHHsS (U3HKU
OCYIIIECTBJIATh TPOSKTHYIO W HCCIEAOBATEIBbCKYIO NEATebHOCTh WHAWBUAYATLHO H B
rpynmre.

METAINPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble Jijornueckue JaeiicTBUA:

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh W aKTyaJu3HpOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPENIECNIATh LENU ICATECIIBHOCTH, 3a1aBaTh NapaMeTPbl U KPUTEPUU UX JOCTHKEHHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHNS B PACCMATPUBAEMBIX (DHM3NYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH pEeIeHUs MPOoOJeMbl C YIETOM aHAIM3a UMEIOIIUXCS MaTEPUATbHBIX U
HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€STEIBHOCTh, OIEHMBATh COOTBETCTBUE PE3YJIbTATOB IEIAM,
OIICHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;

KOOPJAWMHUPOBATh M BBHIMIOJHATH pabOTy B YCIOBHUSAX pEaJbHOTO, BUPTYaJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;



pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciaenoBareabcKue 1eMCTBUSA:

BJQJIeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBLIMU MOHSATUSMU M METoAaMH (U3HUYECKOU
HayKH;

BJIQJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATEIbCKOM M NPOEKTHOW JEATEIbHOCTH B OOJacTH
(Gbu3HKH, CITOCOOHOCTHI0O U TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IMOMCKY METOJOB PEIICHUS
3a7a4 (PU3NUECKOro COIepKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

BJIAJICTh BUAAMH JICSITEIBHOCTH IO IIOJYYEHWIO HOBOI'O 3HAHUSA, €ro HHTEPIIPETALNH,
npeoOpa30BaHUI0 U NPUMEHEHUIO B PA3NIMYHBIX Y4YEOHBIX CHUTyalUsX, B TOM YHUCIE IPHU
CO371aHUH YUEOHBIX TIPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBSA3U U AKTYyaJIM3UPOBATH 3a]1a4y, BBIBUTaTh THIIOTE3Y
€€ pelleHUs], HAXOAUTh APryMEHThI Ui JIOKA3aTeIbCTBA CBOMX YTBEPKICHUW, 3a/1aBaTh
[apameTpbl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATH IOJYYEHHBIE B XOJ€ PELICHUS 3a1a4U PE3YJIbTAThl, KPUTUUYECKU OLICHUBATH
UX JJOCTOBEPHOCTb, [IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTENIbHOM J1€ATEIbHOCTH, B TOM
YUCJIe MPU U3YYCHUU (PUBHKY;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCHUTDH 3HAHUS N0 (PU3UKE B IPAKTUUYECKYIO 00JIACTh KUZHEEATEIbHOCTH;
YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIE IOXO/bI U PELICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTEPHATUBHBIE PELICHUS.

Pabora ¢ unpopmaunmeii:

BJIJICTh HaBbIKAMU TOJy4deHUs: MHOOpMAIuu (U3HUECKOTO COJEPKaHMUS M3 UCTOUYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYLIECTBIATh IIOMCK, AHAJIU3, CHUCTEMATU3aLUI0 U
WHTEpHpEeTani0 NHOPMAIINK PA3IMYHBIX BUIOB U (HOPM MPEACTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpPMALINY;

HCIIOJIb30BaTh CPEJCTBA MH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33]1a4 C COOIOACHUEM TPeOOBaHMI
SPrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHHs, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKAaHUS B PA3IMUHBIX (popMaTax ¢ yu€ToM Ha3HAUCHHUS
uHoOpMaMU W UEJIEBON ayJIUTOpHUM, BBIOMpas ONTHUMalIbHYI0 (QOpMy MpeACTaBICHUS U
BHU3yaJIN3alH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (U3HKU U BO BHEYPOUHOU JEATEIBbHOCTH;

pacno3HaBaTh MPEANOCHIIKYA KOHMDIUKTHBIX CUTYAllUi U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOIO TOUYKY 3PEHUS C UCIIOIb30BAaHUEM SI3bIKOBBIX CPEACTB;
MOHUMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIUBUIYAIbHOU PabOTHI;
BbIOMpATh TEMATHUKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEMN KaKJI0T0 YIEHA KOJUIEKTHUBA,;

IIPUHAMATH L€ COBMECTHOM €SI TEIbHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATH ACHUCTBUS
1o €€ HOCTHXKEHMIO: COCTaBJIAThH IUIAH ACWCTBUH, PACHpPEAEisATh POJA C YYETOM MHEHUH
YYaCTHUKOB, OOCYK/JIaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJA U KaXKJIOI0 YYaCTHUKA KOMAH/Ibl B OOIIMI pe3ybTat 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IMPOEKThI, OLEHHUBATh HWJIEU C TO3ULUMHA HOBU3HBI, OPUTHMHAIIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;



OCYIICCTBJIATh IMO3MTHBHOE CTPATETHYCCKOE IIOBEJACHWE B PA3IUYHBIX CHUTYyaIlusX,
IIPOSIBJISITH TBOPYECTBO M BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUA

Camoopranusanus:

CaMOCTOSITCIIFHO OCYIIECTBIIITh TO3HABATEILHYIO JCATCIBHOCTh B 00JacCTH (DHU3UKH H
ACTPOHOMMH, BEISIBIIATH MPOOJIEMBI, CTABUTH B (POPMYIUPOBATH COOCTBEHHBIC 3a]aUH;
CaMOCTOSITCIIFHO COCTAaBIIATh IUIAH PEIICHUS PAacuETHBIX M KAadyeCTBEHHBIX 3ajady, IUIaH
BBITIOJTHEHUS IPAKTHYECKOH pabOThl ¢ y4E€TOM HMEIOIIUXCSA PECYypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTCHUM;

JaBaTh OIEHKY HOBBIM CUTYaITUsIM;

pacIIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPE/IITOYTCHHIH;

JeaTh OCO3HAHHBIH BHIOOP, apryMEHTHPOBAThH €ro, OpaTh Ha ceOS OTBETCTBCHHOCTH 3a
pelieHue;

OIICHUBAThH MIPHOOPCTEHHBIN OIIBIT;

CIIOCOOCTBOBATh (DOPMHUPOBAHUIO U IIPOSBIICHUIO 3PYAMIMHU B 00JaCTH (PU3UKH, IIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, SMOIIHOHAJbLHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYalUsSM, BHOCHTh KOPPEKTHBBI B J€ATEIbHOCTh, OLICHHBATh
COOTBETCTBHE PE3yJIbTATOB IIEIISIM;

BJIaJICTh HaBBIKAMHM ITI03HABATEIIFHOM peIeKCHH KaK OCO3HAHMS COBEPIIACMBIX IEHCTBUN U
MBICITUTEIBHBIX MPOIIECCOB, MX PE3YILTATOB H OCHOBAHHH;

HCITOJTH30BATh MPUEMBI pehICKCHH IS OIICHKU CUTYaIIMH, BRIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKCHUIO;
MIPUHUMATh MOTHBBI H apI'YMEHTHI IPYTUX IIPH aHAJIM3€ PE3yIbTaTOB JICITCIbHOCTH;
MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI  apI'YMEHTHI IPYTUX IPH aHAJIM3€ PE3yIbTaTOB JICITCIbHOCTH;
IIPU3HABaTh CBOE MPABO U IPABO JPYTUX HA OIIMOKH.

B mporiecce M0CTHXKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IMPOTPAMMBI 110 (U3HMKE IS
YPOBHS  cpemHero oOmiero oOpa3oBaHus Yy  OOYYarIIUMXCS  COBEPIICHCTBYETCS
OMOITMOHAJIBHBIN MHTEIJIEKT, TIPEATIOIaraomii copMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOMIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOITMOHAIIBHOE COCTOSHUE,
BUJICTh HAIPABIICHUS Pa3BUTHs COOCTBECHHOW SMOIIMOHAIBHON c(ephl, OBITh YBEPEHHBIM B
cebe;

CaMOpPETYyJIMPOBAHUS, BKIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTH
3a CBOE TIOBEICHHE, CIIOCOOHOCTH aJanTHPOBAThCA K SMOIMOHAIBHBIM HM3MCHCHHSIM U
MPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHCH MOTHBAIIMM, BKJIIOYAIONICH CTpEeMJICHHE K JOCTHIKCHHUIO LEIU M YCIEXY,
ONTHMH3M, HHUIIUATUBHOCTh, YMEHHUE ICHCTBOBATh, HCXO/S M3 CBOMX BO3MOXKHOCTEH;
SMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh ITOHMMAaTh SMOIMOHAIBHOE COCTOSHHUE JPYTHX,
VYUTBIBATh €r0 IIPH  OCYIIECTBICHHH OOINCHUSA, CIOCOOHOCTh K COYYBCTBHIO U
CONIEPEIKUBAHHMIO;

COIMAJILHBIX HABBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTHh BBICTpAWBATH OTHOIICHHS C APYTHMHU
JIIOJTEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(PIUKTHI.

ITPEAMETHBIE PE3VJIBTATDBI



K xoniy oOyuenus B 10 knacce npeqMeTHbIE Pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE JIOJKHbI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

NOHUMATh POJb (PU3UKKU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, IKOJIOTMUECKOM, COIMaTbHOM
U STUYECKOM cdepax NedaTeIbHOCTH YelIOBEeKa, pOJib U MECTO (PU3UKH B COBPEMEHHOM
Hay4YHOM KapTWHE MHUpa, 3HAYCHHE OIMUCATEIBbHOM, CHCTEMATU3UPYIONICH, 00BICHUTEIBHOMN
W TIPOTHOCTHYECKOW (PYHKIUH (HU3UIECKON TEOPUU — MEXAHHWKH, MOJICKYJISIPHOW (PU3UKU U
TEPMOJMHAMHUKHN, POJb (HHU3UIECKON Teopud B (POPMUPOBAHUU TIPEACTABICHUA O
(M3UYECKON KapTHHE MUPA;

paznuyaTh YCJIOBHUS MPUMEHUMOCTH Mojelel (U3MYECKUX Tell W TPOIEeCcCOB (SBICHUN):
MHEpLUHAJIbHAs cUCcTeMa OTcuéTa, aOCOMIOTHO TBEPAOE TEJO, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JIBM)KEHHE, CBOOOJHOE MajeHHe, a0COJIIOTHO ympyras aedopmaius,
aOCOJIIOTHO yNpyroe U aOCONIOTHO HEYIPYroe CTOJKHOBEHMS, MOJIETH Ta3a, KUIAKOCTH U
TBEPJOTO (KPUCTAJUIMYECKOT0) Teja, HWJeadbHBIM Tra3, TOYEYHBIM 3apsll, OJHOPOIHOE
AJIEKTPUYECKOE TIOJIE;

pasznuyaTh yCIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, MOHUMATh
BCEOOIIMI xapakTep (PYyH/IaMEHTAJIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH MEXAHWYECKHE MPOIECCHl U SIBIICHUSI, UCIIOIb3Yysd OCHOBHBIC
MOJIOKEHUST M 3aKOHBI MEXAHUKHU (OTHOCUTEIHHOCTh MEXAHMYECKOTO JBUXKECHUS, (POPMYJIbI
KMHEMAaTUKHA PABHOYCKOPEHHOTO ABWXKEHMS, MpeoOpa3zoBanus [amuies AJisi CKOPOCTU M
MepeMEIICHHS, 3aKOHbI HbIOTOHA, MPUHIUN OTHOCUTENBHOCTH ['anuies, 3akOH BCEMUPHOTO
TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITYJIbCAa U MEXAHUYECKOW DHEPTUHU, CBSI3b PA0OThI CUIIBI C
M3MEHEHHEM MEXaHWYECKOM SHEpPruu, YCIOBUS pPAaBHOBECHS TBEPIOro Teja), MpU HTOM
HCMOJIb30BaTh MAaTEMATUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3bIBATh YCJIOBHUS NPUMEHUMOCTH
(hU3MYECKUX 3aKOHOB: MpeoOpa3oBaHMWil ['anmuies, BTOPOro m TpeThero 3aKoHOB HeloTOHA,
3aKOHOB COXPAaHEHHs UMITYJIbCA U MEXAHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;
aHAIM3UPOBaTh M OOBSCHATH TEIUIOBBIE TMPOIECCHl W SIBJICHHS, HCIOJb3YsS OCHOBHBIC
nosnoxeHuss MKT u 3akoHBI MOJIEKYJSIpHOW (DUBUKU W TEPMOJMHAMUKHU (CBS3hH JABICHUS
UJICAUIBHOTO Ta3a CO CpPEIHEM KUHETUYECKOM DSHEPruer TEIUIOBOTO JBHWKECHUA U
KOHIIEHTPAlMeNl €ro MOJIEKYJI, CBA3b TEMIIEPATyphbl BEIIECTBA CO CPEAHENM KUHETHYECKOMN
SHEPrUel TEMJIOBOIO JIBUKEHMS €ro 4YacTWll, CBS3b JAaBJICHHUS WACATBHOIO Ta3a ¢
KOHIICHTpAIIME MOJIEKYJI W €ro TeMIIeparypor, ypaBHeHue MenaeneeBa—Kianelpona,
MEePBHIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHMS YHEPTHH B TEIUIOBBIX IMPOIIECCax), MpH
3TOM  MCIOJb30BaTh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh  YCJIOBUS
MIPUMEHUMOCTHU ypaBHEeHUsI MeHieneeBa—KnaneiipoHna;

aHAJIM3UPOBATh U OOBSICHATH JICKTPUUCCKUE SIBIICHUS, UCIIOJIb3Ysl OCHOBHBIC MOJIOKEHUS U
3aKOHBI 3JIEKTPOAMHAMUKN (3aKOH COXPAHEHMS SJEKTPUUECKOTO 3apsia, 3akoH KyioHa,
MOTEHIMAIIBHOCTD 3JIEKTPOCTATUYECKOI0 MOJIsl, IMPUHIMIT CYIEPIO3UIMU SIEKTPUUECKUX
MOJIEH, TIPU 3TOM YKa3bIBas yCJIOBHUS PUMEHUMOCTH 3aKoHA KylloHa, a TakKe NpakTH4eCKU
BA)KHBIE COOTHOILICHHS: 3aKOHBI OMa JJisl ydacTKa UENU U JIJIsl 3aMKHYTOM 3JIEKTPUYECKOMN
rienu, 3akoH [[xoymsi—JIenma, mpasuia Kupxroda, 3akonsr @apanes 11 SJIEKTPOoIIn3a);
OMHCHIBATh (PU3NUYECKHE TMPOIECChl W SBIICHUS, WCIIONB3YS BEIUYHHBL TEpEMEIICHHE,
CKOpPOCTbh, YCKOPEHHE, MMITYJbC TE€la U CUCTEMBbI TEN, CUJA, MOMEHT CHJIbI, JABJICHUE,
NOTEHIIMAJIbHASI SHEPTUs, KUHETHYECKasi dHEpPrusi, MEXaHW4yecKas dHeprus, paboTa CHIIbI,
LHEHTPOCTPEMUTEIBHOE YCKOPEHHE, Cula TSKECTH, Cuila YOPYroCTH, CHJIa TPEHUs,
MOIIIHOCTb, 3HEPrusi B3aUMOJEUCTBUS Tena ¢ 3eMEd BOMM3M €€ MOBEPXHOCTH, SHEPTHS
ynpyroi aegopManuu MPYy>XKUHbI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAsI TeMIlepaTypa Tea,
paboTa B TEpMOJMHAMHKE, BHYTPEHHSSI SHEPIUsl HI€aTbHOI0 OJHOATOMHOrO rasa, pabora



UICATbHOTO Ta3a, OTHOCUTENbHAS BIIAXKHOCTh Bo3ayxa, KIIJ[ wuaeasbHOro TeErmioBoro
JNBUTATEIISA; DJIEKTPUUYECKOE MOJIE, HAMPSIKEHHOCTh JJIEKTPUYECKOIO MOJIsA, HANPSHKEHHOCTh
NOJIsI TOYEHYHOTO 3apsiia WM 3apsHKEHHOIO I1apa B BaKyyM€ M B JUAJIEKTPUKE, MOTEHIMAI
ANEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHUUANIOB, AJIEKTPOABMKYIIAs CUJIa, CUja TOKa,
HaIllpsDKEHUE, MOIIMHOCTh  TOKA, DJJIEKTPUYECKAass €EMKOCTh IUIOCKOIO KOHJEHCATopa,
CONPOTHUBJICHUE YyYaCTKa LENU C IOCJIEIOBATENIbHBIM M MAapaJUIeIbHBIM COEAUHEHUEM
PE3UCTOPOB, JHEPIUS IIEKTPUUECKOTO OS] KOHJAEHCATOPA,;

OOBSCHATh OCOOCHHOCTH MPOTEKaHUA (DU3MUECKUX SBJICHHUI: MEXaHHMYECKOe JBIKEHUE,
TEIUIOBOE JIBIKEHUE YACTHI] BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBHKEHHE,
auddys3usi, uCMapeHue, KUIMEHHE U KOHJACHCAlMs, IUIaBJICHHE U KpUCTaUTU3alus,
HAIIPaBJICHHOCTh TEIUIONEPENayH, JICKTPU3ALMS TEN, SKBUINOTEHIHAIBHOCTh OBEPXHOCTH
3apsSPKEHHOTO IIPOBOJIHUKA;

IPOBOAMTH HCCJEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JPYro ¢
HCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, P 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTaThl MOJYYCHHONW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUJE TPaA(UKOB C y4ETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNaTh BEIBOIBI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;
MPOBOJIUTh KOCBEHHBIE M3MEpEHUs: (PU3NYECKUX BEIUYMH, TPU OTOM BBIOUPATH
ONTHUMAJIBHBIA METOJI U3MEPEHUS, OLICHUBATh a0COIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHHU;

IIPOBOAUTEL OIBITHI MO NPOBEPKE MPEIIOKEHHOW THIIOTE3BI: IIAHUPOBATH JKCIIEPHUMEHT,
coOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, AHAJIM3UPOBATH IIOJIYYEHHBIE PE3YyJbTaThl H
JeNaTh BBIBOJ O CTATyCE MPEIII0KEHHON THUIIOTE3bI;

coOmoaTh MpaBuia O€30MacHOr0 Tpyda MNpU MNPOBEIECHUU HCCIEIOBaHUI B paMKax
y4eOHOro 3KCIEpUMEHTa, MPAaKTHUKyMa U Yy4eOHO-UCCIIEOBATEIbCKOM U MPOEKTHOM
JESTeIbBHOCTU C  HCHOJb30BAaHUEM H3MEPUTENIbHBIX YCTPOHCTB U  JaOOPaTOpHOIo
000py10BaHUS;

pemaTh pacu€THbBIC 33741 C SBHO 3aJJaHHOM W HESIBHO 3a/IaHHON (PU3MUYECKOU MOJIETBIO: Ha
OCHOBAHHWH aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBHIOOP (DU3MUECKOW MOJIEIH, OTBEYAIOIICH
TpeOOBaHUAM 3aJlayl, MNPUMEHITh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
(¢u3MYecCKUX TEOpPHM MpU HUCHOJB30BAHUM MATEMAaTUYECKHUX METOJOB pEIIECHUs 3ajad,
MIPOBOAUTH PACUETHl HA OCHOBAaHWM HMEIOLIMXCA NAHHBIX, aHAIM3UPOBATH PE3YJIbTATHl U
KOPPEKTUPOBATh METOABI PELIEHHUS C YYETOM MOIYYEHHBIX PE3YJIBTATOB;

penaTh Ka4eCTBEHHbIE 3a7a4u, TPeOyIolue MPUMEHEHUs 3HAHUM U3 Pa3HBIX Pa3/IesioB Kypca
(GU3HUKY, a TaKKE UHTErPALMK 3HAHUM U3 IPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA!
BBICTPAaWBaTh JIOTHUYECKYIO LIETOYKY PACCYKXIACHUW C OMOPOM HAa HM3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA Ui OOBSICHEHHS OCHOBHBIX TPHUHIMIIOB pPabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;
MPUBOJNTHh TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHaJIM3UPOBATh U OLICHUBATh MOCJEACTBUSA OBITOBOM M IMPOU3BOJCTBEHHOW NEATEIHHOCTH
Yell0OBeKa, CBS3aHHOM ¢ (U3MYECKMMHU TPOIECCaMH, C TMO3ULIUN  DKOJOTUYECKOU
0€30MacHOCTH, MPEJICTABICHUI O PAllMOHATBLHOM MPUPOJIONOIL30BAHUH, & TAKXKE PAa3yMHOM
UCIIOIb30BaHUU JOCTH)KECHUN HAyKd W TEXHOJIOTMM U1 JaJdbHEWINEro pa3BUTHS
YeJI0BEUECKOro 00IIecTBa;

NPUMEHATh pa3lIMyHble CHOCOOBI padoThl ¢ MHGpOpMalKe (U3UIECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHH, IPU 3TOM HCHOJIb30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTUHU JIs MOUCKA, NEPEepadOTKU U MPEAbSIBICHUS



y4eOHON W HAy4YHO-TIONMYJSIPHOW WH(POPMAIIMK, CTPYKTYPUPOBAHHS W HHTEPIIPETAIIUN
uH(pOpPMAIMK, TIOJYYCHHOW W3 PAa3JIMYHBIX MCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH
IOJIy9aeMyt0 MH(OPMAIMI0 M OIICHHBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMCHOIIMXCS
3HAHWH, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHHUKA HH(POPMAIIHH;

MIPOSIBJISITH OPTaHU3AIMOHHBIC U TTIO3HABATEIILHBIC YMEHUS CAMOCTOATEIILHOTO TPUOOPETCHUS
HOBBIX 3HAHHU B TIPOIECCE BHITIOJHEHHUS MMPOCKTHBIX U y4eOHO-MCCIIEIOBATEIHCKUX PadoT;
paboTaTh B TPYIIE C WCIOJHCHHEM Pa3IUYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATH PadoOTy
IPYIIBL, PAMOHAIBHO PpACIPENCIATh JCATCIBbHOCTh B HECTAHJAPTHBIX CHTYAIIHsX,
aJICKBaTHO OIICHUBATH BKJIA]T KAKJIOTO U3 YIACTHUKOB TPYIIIIHI B PEIIEHNE PacCMaTPUBAEMOM
poOJIEMBI;

IPOSIBJIATH MOTHUBAIMIO K Oyaymieil mpodecCHOHaIbHOM IeITeIbHOCTH TI0 CIICIUATLHOCTIM
(hU3UKO-TEXHUUECKOTO MTPOQHIISL.

K xonmy o0yuenus B 11 knacce npeaMeTHbIE Pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKU B IKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COLMATIbHON U ATHYECKOU
cepax IesITeIbHOCTU YEIOBEKa, pojib U MECTO (DU3UKU B COBPEMEHHOW HAYYHOW KapTHHE
MUpa, poJib ACTPOHOMHH B MPAKTHYECKOW JEATEIbHOCTH YEJIOBEKA U JAJbHEUIIEM HAYy4YHO-
TEXHUUYECKOM Pa3BUTUM, 3HAUCHHUE OMHUCATEIbHOU, CUCTEMATU3UPYIOLIEH, O0BICHUTEIHHOM
U TPOTHOCTUYECKON (PYHKUIMN (PU3MUECKON TEOpUM — DIICKTPOJAUHAMHUKH, CICIHATbHOMN
TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (DM3HKHU, pOJib (PU3UUECKON TEOpUH B OPMUPOBAHUU
MPEACTABICHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE;

paznuyaTh YCJIOBUS MPUMEHUMOCTH Mojieliel (U3MYEeCKUX Tell U TPOLEeCCOB (SBICHUMN):
OJIHOPOJIHOE 3JEKTPUYECKOE U OJHOPOJHOE MArHWTHOE MOJIsi, FTApMOHUYECKHE KojeOaHus,
MaTeMaTUYECKUII MAasITHUK, WICAJIbHBIA MPYKUHHBIA MAasiTHUK, TapMOHUYECKHE BOJIHBI,
UJeaNbHBIA KOJIOATENbHBIA KOHTYpP, TOHKas JIMH3a, MOJEJEW aroMa, aTOMHOTO siapa |
KBAHTOBOM MOJICJIM CBETA;

pazinyath yciaoBUs (TpaHUIlbl, 007acTH) MPUMEHUMOCTA (PU3NYECKUX 3aKOHOB, MOHUMATh
BCEOOIMI xapakTep (QPYHIaMEHTAJIbHBIX 3aKOHOB M OrPAHUYEHHOCTh HCIOJb30BaAHUS
YaCTHBIX 3aKOHOB,

aHAJIM3UPOBaTh M OOBACHATH JJICKTPOMArHUTHBIC TPOLIECCHl U SIBJICHUS, HCIOIb3Ys
OCHOBHBIE  TIOJIO)KEHHMSI W  3aKOHBI  DJIGKTPOJUHAMUKM M  CIHEHHUAIBHOW  TEOpUHU
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHUsl OJJIEKTPUYECKOro 3apsija, cuia Awmmepa, cuia
JlopeHnia, 3aK0OH AIEKTPOMAarHuTHOW MHAYKIUH, paBuio Jlenua, cBa3p 3/1C camonHIyKIIMKU
B JJIEMEHTE DBJEKTPUYECKON II€MU CO CKOPOCTbIO M3MEHEHHUsI CHIIBI TOKA, MOCTYJAThI
CIEUHUAIBHOW TEOPUU OTHOCUTEILHOCTH DUHIITEITHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOIECCHI W SIBJICHUS, UCIOIB3YS IOJOKCHUS
KBaHTOBOW (u3uku (ypaBHeHue OiHmTEHHA 118 (porodddexTa, MEepBbI W BTOPOH
mocTynarel bopa, NpHHIMI COOTHOIICHUS HeompeaenéHHocTel [ eiizenOepra, 3aKOHBI
COXpaHEHUsl 3apsAJ0BOr0O M MAaCCOBOIO YHMCEJI W J3HEPrUU B SACPHBIX PEAKLMSIX, 3aKOH
PaAMOAKTUBHOIO pacnaia);

ONMKCHIBATh (PU3MUECKHE TPOLECCHl M SBJICHUS, HUCIOJIb3Yys BEIMYMHBI: HAMPSKEHHOCTD
ANEKTPUYECKOTO TOJIsI, MOTEHLIHAN 3JIEKTPOCTATUYECKOTO TOJISI, Pa3sHOCTh MOTEHIMAJIOB,
ANEKTPOABMIKYIAS CUJa, UHAYKIMS MAarHUTHOTO TOJIsl, MAarHUTHBIM MOTOK, CWJia AMIeEpa,
WHIYKTUBHOCTb, D3JICKTPOJBHMKYILAsl CHJIa CAMOWHIYKIMH, SHEPrUs MAarHUTHOIO OIS
OPOBOJHUKA C TOKOM, PEIATUBUCTCKUM MMITYJIbC, MOJIHASL DHEPrUs, DSHEPrUsl MOKOS



CBOOOJTHOM YaCTHIIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO M 3apsil sSapa, SHEPTUS
CBSI3U S7Pa;

O0O0BSCHATH OCOOCHHOCTH MPOTEKAHHUS (PU3NUYSCKUX SBJICHUN: JIICKTPOMArHUTHAS WHAYKITHUS,
CaMOMHAYKIIUS, PE30HAHC, HHTep(EepeHIUs BOJH, AUPPaKIUS, JAUCICPCHS, TIOJHOC
BHYTpEHHEE oOTpaxkeHue, ¢orodekrpuueckuii dpdekr (pororddekr), ampda- m Oera-
pacnazasl sep, TaMMa-u3iaydeHue saep, PU3ndecKne MPUHIUIBI CIIEKTPAIbHOTO aHAIHN3a U
paboTHI Ja3epa;

OTIpeIeNATh HAIPABJICHUE MHAYKIIMM MAarHUTHOTO ITOJISl TPOBOJHUKA C TOKOM, CHJIBI AMIepa
u cuisl JlopeHna;

CTPOUTH U300paKEHHE, CO3/]TaBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30HM, U PACCUUTHIBATH
€r0 XapaKTCPHUCTHKHY;

MIPUMEHSATH OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKUE MOHATHS, TEOPUH U 3aKOHBI JJIsl aHAIHN3a
U 00BsicHeHUs (QU3HUECKUX MPOIIECCOB, MPOUCXOIANIUX B 3BE3/1aX, B 3BE3HBIX CUCTEMaX, B
MEXTTAKTHYECKOU cpefie; ABMKEHUST HEOECHBIX Tell, HBOJIIOINH 3BE3/] 1 BeeneHHol;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEN (PU3NYECKHUX BEJIMYUH C UCIIOJIb30BAHUEM TPSIMBIX
WU3MEPEHUM, TTPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yJabTaThl MOTYyUYECHHON
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE TpadukoB ¢ y4ETOM aOCOIOTHBIX
MOTPENTHOCTEH U3MEPEHHM, JIeJaTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (PU3MYECKHX BEJIWYWH, TIPH ITOM BBIOMpATh
ONTHUMAJIBHBI METOJT H3MEPEHUS, OIEHUBATh A0COJIOTHBIC M OTHOCHTEILHBIC MTOTPEITHOCTH
MPSAMBIX U KOCBEHHBIX N3MEPEHUI;

MIPOBOJIUTH OMBITHI IO TPOBEPKE TMPEII0KEHHON THIIOTE3bl: IJIAHUPOBATh IKCIICPUMEHT,
coOMpaTh HKCIIEPUMCHTAILHYI0 YCTaHOBKY, aHAJIM3UPOBATh TOJYyYCHHBIE PE3yJIbTAaThl U
JIeNaTh BBIBOJ] O CTATyCE MPE/JI0KEHHOMN TUIIOTE3bI;

OMKCHIBATH METOIbI MOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHU;

coOmoaTh mMpaBwia O€30MacCHOTO TpyJAa MpU TMPOBEAECHUU HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCHEpUMEHTa, TMPAKTUKyMa U Y4eOHO-HMCCIEAOBATEIbCKOM ¥ TPOEKTHOU
JESTEIPHOCTH C  HUCIOJb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB ©  J1ab0OpaTopHOTro
000py10BaHUS;

permaTh pacu€THBIC 3a1a91 C SBHO 33JJaHHOW W HESIBHO 3aIaHHON (PU3MUYECKOW MOJICIBIO: Ha
OCHOBAaHUM aHaJIM3a YCJIOBHUS BBIOMpATh (PU3MYECKUE MOJCIH, OTBEHAIOLIME TPEOOBAHUSIM
3aJ1ayu, MPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3HUECKUX TCOPUH
MIPU HCIIOIh30BAHUM MATEMAaTHYCCKUX METOJOB PEIICHHUS 3a1ad, MPOBOAWTH PacdyEThl Ha
OCHOBAHWH HMMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METOJBI
pEIICHUS C YIETOM MOTYyYEHHBIX PE3YJIbTaTOB;

pemaTh Ka4eCTBEHHBIC 3aa4d, TPEOYIONe MPUMEHEHUS 3HAHUHM M3 Pa3HbIX Pa3JIeioB Kypca
(GU3UKY, a TAK)KE UHTETPAINK 3HAHUA U3 IPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA!
BBICTPAMBATh JIOTHYECKYIO IIEMOYKY PACCYXKICHU C OMOpOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBIICHHUS;

MCIIOJIB30BaTh TEOPETUYECKHE 3HAHUSA ISl OOBSCHEHUS OCHOBHBIX MPHUHIIUIIOB PabOTHI
U3MEPUTEITLHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJIOTHIECKUX MPOIECCOB;
MPUBOJNTHh TPUMEPHI BKIAJa POCCUUCKUX W 3apyOeKHBIX YUYEHBIX-(OU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTHH;
aHAJIM3UPOBATh W OIEHUBATh IOCIICJACTBHUS OBITOBOM W IMPOM3BOJCTBEHHOH IEATEIHLHOCTH
YeJIOBeKa, CBSA3aHHOW ¢ (DU3WUYECKUMH TIPOLIECCAaMM, C TO3WIHUHA SKOJOTHUYECKOU
0€30MacHOCTH, TPEJICTABIICHUI O PAallMOHATIBLHOM MPUPOONOIL30BAHNH, a TAKKE Pa3yMHOM
UCIIOJIb30BAaHUU  JIOCTMDKCHHM HAayKM ¥ TEXHOJIOTMHA JUIS JaJBHEHIIEr0 pPa3BHTHS
YeJIOBEUECKOro OOIIEeCTBA;



OPUMEHSTh pa3lIMyHble CHOCOOBI padoThl ¢ MHGpOpMalKel (U3UIECKOTO COACPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHH, IPU 3TOM HMCHOJIb30BaTh
COBpEeMEHHbIE MH(OPMAIIMOHHBIC TEXHOJOTUHU JJIs TIOMCKA, MepepadOTKU U MPEIbIBICHUS
y4eOHOM U HAyYHO-NOMYJISIpHOW HH(POPMALIMK, CTPYKTYPUPOBAHMUS W HHTEPIIPETAIIUU
uH(OpMaIMK, TOJYYCHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYECCKH aHAIU3UPOBATh
MOJIy4yaeMyl0 MH(POpMAIMI0O U OLEHHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIINXCS
3HAHWH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHNKA HH(POPMAIIHH;

MPOSIBIIATH OPraHU3aIl[MOHHBIE U TTO3HABATEILHBIE YMEHUS CAMOCTOSTEIILHOTO TPUOOPETEHUS
HOBBIX 3HaHUI B MPOIIECCE BHIIOIHEHUS MPOEKTHBIX U YY4E€OHO-UCCIIEI0BATENBCKUX PA0OT;
paboTaTh B TPYIIE C WCIIOJTHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MIIAHUPOBATh PadbOTy
IPYIIbI, PAaMOHAIBHO pACIPENENATh JEATENbHOCTh B HECTAHIAPTHBIX CHUTYaILUSX,
aJICKBaTHO OLICHUBATh BKJIAJl KAXJOTO U3 YYACTHUKOB IPYIIbI B PEIICHUE PACCMATPUBAEMOM
pOoOJIEMBI,

MPOSIBJISITh MOTUBAIIMIO K Oyayiield mpoecCHOHAIBHON AESITEIbHOCTH 10 CHEUATbHOCTIM
(hU3UKO-TEXHUUECKOTO TTPOQHIISL.

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa3oBaHuUs



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Haumenosaunue
No KommuectBo OCHOBHBEIE BUEI JIEATEIILHOCTHU
pas/iesioB U TEM [IporpammHoOe coaepxaHue
n/n 4acoB oOyJaronmxcs

y4eOHOro IpeIMeTa

Paznen 1. Hayuynblid MeTox Il

O3HAHUS PUPOABI

1.1

Hayunsiit meton
IIO3HAHWS [IPUPOJIBI

6

®duzuka — pyHAaMEHTaIbHAs HayKa

o mpupoze. Hayunsiit MeTos1 mo3HaHus
¥ METOJIBI UCCIICTOBAHMS (PU3NUECKIX
SIBJICHUM.

DKCHEPUMEHT U TEOpHsI B MpoIiecce
no3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKE.

Cnioco6bl u3mMepenus Gu3nIecKux
BEJTUYHH (aHAJIOTOBBIC U ITU(POBHIC
U3MEpUTETbHBIE PUOOPHI,

KOMIIBIOTCPHBIC JATYUKOBLIC CHCTGMI)I).

[TorpentHocTn n3MepeHU HU3MIESCKIX
BEUYMH (a0COIOTHAS U
OTHOCHUTEJIbHA).

MonenupoBanue PU3NIECKUX SBICHHUM
U TIpoIieccoB (MaTepuaabHas TOUKa,
a0COJIFOTHO TBEPIOE TEII0, acanbHas
KUAKOCTh, UJI€aTIbHBIN a3, TOUeUHBIH
3apsin). ['unoresa. Gusnyeckuii 3aKoH,

VYyacTue B IUCKYyCCUU O POJIU
¢duznueckoil reopun B GOpMHUPOBAHUU
MpeCTaBICHUM 0 GPU3NUECKON KapTUHE
MUpa, MECTE (PU3NUECKON KapTUHBI
MUpa B 0011EM psiJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUIA
O NIPUPOJE.

N3ydeHne NOHIATUI «TUTIOTE3a»,
«puznueckuii 3aKoH», «puznyeckas
TEOPHUSI».

PaccMmoTpenue rpanui] IpUMEHUMOCTH
(bU3UYECKUX 3aKOHOB.

CpaBHeHHE U3MEPEHUIN (PU3NYECKUX
BEJIMYMH MPU TOMOILY aHAJOTOBBIX U
HU(POBBIX U3MEPUTETBHBIX TPUOOPOB,
HaIrpuMep, Mpu U3MEPEHUU CUIIBI TOKA U
HaIPSDKEHUS B LEMU TOCTOSIHHOTO TOKA
IIPY TOMOLIY aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENbHBIX TPUOOPOB.




IPaHUIIBI €70 MPUMEHHUMOCTH.
duznyeckas Teopusi.

Ponb 1 MecTo pusuku B popMUpOBaHUU
COBPEMEHHOM Hay4HOU KapTUHBI MUPA,
B IIPAKTUYECKOM €SI TEIbHOCTH JIIOACH

OcBoeHnune cnocoOoB OIEHKU
MOTPEIIHOCTEN U3MEPEHUM.

OcBoeHne OCHOBHBIX MPUEMOB PabOTHI
¢ mudpoBoii TabopaTopueit o Gpusuke,
HaIrpuMep, Ipu U3MEPEHUHN PU3NUECKUX
BEJIMYUH MPU MOMOITU KOMITbIOTEPHBIX
JaTYNKOB

Hroro 1o pasgeny 6
Pazgen 2. MexaHuka
2.1 | Kunemaruka 10 MexaHn4ueckoe ABUKEHHUE. [IpoBeneHne KOCBEHHBIX U3MEPEHUIN

OTHOCUTENBHOCTh MEXaHUYECKOTO
nBwxkeHnsa. Cucrema oTcuéTa.

[Ipsmas u oOpaTHast 3aja4l MEXaHUKH.
Paanyc-BekTop MarepuaibHON TOUYKH,
€ro NPOEKINU HA OCU CUCTEMBI
KOOpAuHAT. TpaeKkTopus.
[Tepemenienue, CKOpOCTh (CpeaHsist
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) 1
YCKOPEHUE MATEPUAIIBHOU TOYKH, UX
MPOEKIIUK HA OCU CUCTEMbI KOOPJAUHAT.
CioxxeHue nepemMenieHnil U CI0KEHNUE
CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
NPSMOJIMHEWHOE JBUKECHUE.
3aBUCHUMOCTh KOOPJIUHAT, CKOPOCTH,
YCKOPEHUSI U ITyTH MaTepUaIbHON TOUKHU
OT BPEMEHH U UX TPaPUKH.

MTHOBEHHOW CKOPOCTH U YCKOPEHHSI
T€Ja, B TOM YHUCJIE YCKOPEHUS
CBOOOIHOTO MaJIeHNs, TPOBEICHNUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXITY
(bu3nYeCKUMU BeJIMUUHAMU (TIyTH

OT BPEMEHU MPU PABHOYCKOPEHHOM
JBY>KCHUH, TIeproia o0panieHus
KOHMYECKOTO MasITHUKA OT €ro
MapaMeTPOB) U OMBITOB 10 IPOBEPKE
MPEIJIOKEHHON THUIIOTE3BI

MIPU U3YYEHUU PABHOYCKOPEHHOTO
MPAMOJIMHEHHOTO ABUKCHUS, TBHYKCHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JBIKEHUS TeJla TI0 OKPY>KHOCTH

C MOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO.
Omnpenenenre aOCOMOTHBIX
OTHOCHUTEJIbHBIX NOTPEITHOCTEMN




CBobOoHOE TazieHne. Y CKOpeHue
cB0OOAHOTO MajieHus. /[BrxeHue tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY.
3aBUCUMOCTbH KOOPJMHAT, CKOPOCTH U
YCKOPEHHS MAaTEPUAIbHON TOUKH

OT BPEMEHHU U UX rpapuKH.
Kpusonunennoe nsmxenue. /[prmxenune
MaTepuaibHOU TOUYKH MO OKPY>KHOCTH.
VYrnoBas u JInHEHas CKOpoCTh. llepuon
¥ 4yacToTa oOpalleHusl.
[lenTpocTpemMuTebHOE (HOPMAIILHOE),
KacarelbHOE (TaHTeHIIUATBLHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHON
TOYKH.

TexHudeckue yCTporucTBa 1
TEXHOJIOTUYECKUE TIPOLIECCHI:
CIUIOMETp, ABMKEHUE CHAPSIIOB,
LIETIHbIE, IECTEPEHYATHIE U PEMEHHBIE
nepenayu, CKOpOCTHbIE NPT

U3MepeHU (PU3NIECKUX BEJIMYUH.
OueHka rpaHul] HOrPENIHOCTEN.
N3ydeHne MOJenu CUCTEMBI OTCUETA,
CpaBHEHUE MMYTEU, TPACKTOPHI,
CKOpPOCTEMN ABUKEHUS OJTHOTO M TOTO XKE
TeJIa B pPa3HBIX CUCTEMAX OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
HCCIIEIOBAHUS JBUKCHUN.
PaccMmoTtpenue npeaenbHoro rnepexoaa
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MonenupoBaHue npeodpa3oBaHus
JNBVDKEHUH C UCIIOJIL30BAaHUEM
MEXAaHU3MOB, U3YUYECHHE
npeoOpa3oBaHus YIJIOBOK CKOPOCTH

B PEIYKTOPE.

AHaJIi3 HalpaBJICHHUs] CKOPOCTH

IIPY IBUKEHHUH 10 OKPYKHOCTH.
Pemenune pacu€THbIX 3a7a4 € ABHO
3aJJaHHOU U HESIBHO 3aJITaHHOU
(bU3NYECKOM MOJIETIBIO C
MCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopMyJ1 KHHEMATHKHU.

Pemenre kauecTBEHHBIX 3aj1a4,
TpeOYIOIIMX MPUMEHEHUSI 3HAaHU I

10 KHHEMATHKE.

OOBsiCHEHUE YCTPOMCTBA U TPUHITUTIA
JICVCTBHS CIIUJIOMETPA, LICMTHBIX,




HIeCTEpEHYATHIX U PEMEHHBIX IIepead,
CKOPOCTHBIX JTU(TOB.

OOBbsiCHEHNE ABU)KEHUS CHAPSIOB.
OmnpeneneHue yclioBUil NPUMEHUMOCTH
Mojienel pU3NIECKUX Te U MPOLIECCOB
(s1B7IEHUI): MaTepHUalibHAs TOYKA,
PaBHOYCKOPEHHOE JBUXCHHUE,
cBOOO/IHOE MaJICHHE.

BrlnonHenne yueOHbIX 3a1aHHM

Ha aHAJIN3 MEXaHUYECKHUX IPOLECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJIO’KEHUI U 3aKOHOB
KMHEMAaTUKH: OTHOCUTEIIbHOCTh
MEXaHUYECKOTO JBUKEHHUS, (POPMYJIbI
KMHEMAaTHUKHA PaBHOYCKOPEHHOTO
JBUXKEHMSI, TpeoOpa3oBanus ["anumnes
JUTSl CKOPOCTH U TIEPEMEILICHHUS.
Hcnonb3oBanue | T-rexHonoruii

pu padoTe ¢ TONOJHUTETbHBIMU
UCTOYHUKaMU UH(POPMAIIUU 110 TEME,
X KPUTUYECKUN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamuka
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[Tepseb1it 3akoH HproTOHA.
HNuepumnanbHbie CUCTEMBI OTCUETA.

[IpuHuun otHOCcHUTENnbHOCTH [ anunes.

HeunepunanpHbie CUCTEMBI OTCUETA
(ompenenieHue, IpUMEpHI).

[IpoBeneHre KOCBEHHBIX U3MEPECHHIM
PAaBHOJICMCTBYIOIIEH CUJI U
ko3 duLIeHTa TPEHUS CKOJTBKEHUS,
MIPOBEICHHUE UCCIICOBAHUS
3aBHCUMOCTEHN (PU3NUECKHUX BEININH




Macca tena. Cuna. [IpuHuun
CYINEPIIO3HUIINH CHIL

Bropoii 3akon Herorona

JUISI MATEPUAIIbHON TOUKHU.

Tperuit 3akoH HeroTona s
MaTepUAJIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTECHMUS.
OKBHMBAJIEHTHOCTh TPaBUTALlMOHHON U
MHEPTHOM MACCBI.

Cuna TspKecTH. 3aBUCUMOCTD YCKOPEHUS
CcBOOOTHOTO ITaACHUS OT BHICOTEI

HaJ| TOBEPXHOCTHIO TUIAHETHI U

OT reorpauuecKoOM MUPOTHI.
JIBrKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbl Kemepa.

[IepBast kocMHUUYeCKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec tena, 1BIKyIIErocs ¢ yCKOPEHHEM.
Cuna tpenus. Cyxoe Tpenue. Cuiia
TPEHUS CKOJIBKEHUS U CUJIA TPEHUS
nokosi. Koapduuuent tpenus. Cuna
CONPOTHUBIICHUS NPU JBUKEHUU TeJla

B )KMJIKOCTH WJI ra3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEJIBHOTO
JIBYKEHUS.

JaBnenue. ' mapocraruyeckoe
napnenue. Cuna Apxumesa.
TexHn4YecKne yCTporucTBa

(cu1 ynpyrocT, BO3HUKAIOUIUX

B IIPYKUHE U PE3MHOBOM 00paslie,

OT UX Je(opManum) v OIBITOB

10 MPOBEPKE MPEI0KEHHON TUITOTE3bI
MIPY U3YYCHUH JIBIKCHUS OpycKa

10 HAKJIOHHOM IIJIOCKOCTH, JBUKECHHUS
CUCTEMBI CBSI3aHHBIX TeJI, Ae(POpMaLIUH
TEN.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCUTEIbHBIX TOTPEIIHOCTEN
U3MepeHu (PU3NUECKUX BEIIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
HccnenoBanne NIBUKEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
nErkuit OJIOK, TBUXKEHUS OpycKa

10 HAKJIOHHOM IIJIOCKOCTH

C MEePEMEHHBIM KO3(P(PHUIIMEHTOM TPEHUS,
JIBH>KEHUS Tpy3a Ha Baly C TPEHUEM.
HaOnronenne OBHXeHUS TN

B UHEPLHAIBHBIX U HEMHEPIIUATbHBIX
CUCTEeMaxX OTCUETA, HAPUMED, KAUCHUS
JBYX LIMJIMHJPOB UJIK IIAPOB Pa3HOM
MaccChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLUAJIbHOU
CUCTEMBI OTCYETA.

N3yyenune neHTpoOEKHBIX MEXaHU3MOB.
CpaBHeHUE CUJT TPEHUS TTOKOS, KaueHUs
U CKOJIBKCHHUSI.




N TCXHOJOTNYCCKHC ITPOLCCCHI:
IMOAIMINITHUKH, ABUKCHUC
HCKYCCTBCHHBLIX CITYTHHKOB

Pemenue pacu€THpIX 3a71a4 C IBHO
3aJITaHHOM M HESIBHO 3aJIaHHON
buznuecKoil MOJENbIO

C HCTIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HOpPMYJ KHHEMAaTUKHU U THHAMUKH.
Pelienne kauecTBEHHBIX 3a/1a4,
TPEOYIOIUX TPUMEHEHUS 3HAHUI

110 KUHEMAaTUKE U TMHAMUKE.
OOBsiCHEHHE YCTPOICTBA U IPUHLIUATIA
JEUCTBUS MOAIIUITHUKOB.

OOBsiCHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue yCaoBU MPUMEHUMOCTH
Mozenel (U3NIECKUX TeJ U MPOIIECCOB
(s1BeHU): MHEpLUATIbHASL CUCTEMA
oTcu€Ta, MaTepHualibHasi TOUKA,
a0CoJIIOTHO yripyras Aedopmariusi.
BrlinonHenne y4eOHbIX 3a1aHHM

Ha aHaJIU3 MEXaHWYECKUX MPOLIECCOB
(s1BJIEHUI) C UCTIONB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
JWHAMUKU: TpU 3aKkoHa HerotoHa,
MIPUHIIAI OTHOCUTEILHOCTH [ anues,
3aKOH BCEMUPHOT'O TATOTEHUSI.

Pabora B rpynnax npu o0CyXaeHUN
BOIIPOCOB MEXIPEIMETHOIO XapakTepa
(Hanpumep, 1o TeMe «JIBrxenue

B IIPUPOAEY)




2.3

Cratuka TBEpIOTO
TeIa

AGCOIOTHO TBEPOE TETIO.
[ToctynarenbHOE 1 BpalllaTeIbHOE
JNBUKEHHE TBEPOTO Tena. MoMeHT
CHJIBI OTHOCUTEJILHO OCH BPAIIICHHUS.
IIneyo cumbl. Ci10KE€HHUE CHUIL,
MIPUIIOKEHHBIX K TBEPIOMY TEITY.
LlenTp TsKECTH Tea.

Y ciioBust paBHOBECHS TBEPIOTO TENA.

YcTonunBoe, HEYCTOMYUBOE,
0e3pa3IMYHOe PaBHOBECHE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE MTPOLECCHI:
KPOHILUTENH, CTPOUTEIbHBIN KPaH,
peu€TyaTbie KOHCTPYKIUN

IIpoBeneHne uccnenoBaHus yCIOBUI
paBHOBeCHA TBEPAOTO TENA, UMEIOILIETO
OCbh BpAILIEHU; KOHCTPYUPOBAHHE
KPOHIITEMHOB M Pacy€T CHJI YIPYrOCTH;
M3yYEHHE YCTOMYMBOCTH TBEPAOTO TENA,
MMEIOILIETO IJI0IIA/b OTIOPHI.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3NYECKON MOJIEIBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMyJ CTaTHKHU.

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

10 CTAaTHKE.

OOBbscHEHHE yCTpOCTBa U MPUHIIUIIOB
JIEVCTBHS KPOHILUTENHA, CTPOUTEIBHOTO
KpaHa, pelETYaThIX KOHCTPYKIUH.
Onpenenenue ycIoOBU MPUMEHUMOCTH
Mojenel GU3nIECKuX Tes: aOCOFOTHO
TBEPIOE TEIO.

BrinonHenue y4eOHbIX 3a1aHHIM

Ha aHaJIN3 MEXaHMYECKUX MPOIIECCOB

(sBNIEHMI) C UCTIOJIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
CTaTUKH: YCIIOBUS pABHOBECHUS TBEPIOTO
Tena




2.4

3aKOHBI COXpaHCHHUA B
MCXaHHKC

10

Nmnyneec MaTepuanbHON TOUYKH,
CHUCTEMBI MaT€pUaIbHBIX TOYEK. LIeHTp
MacC CUCTEMBI MaTEPUAIbHBIX TOYEK.
Teopema 0 IBH>KEHUU LIEHTPA Macc.
NMnynbce cuibl 1 KI3MEHEHUE UMITYJIbCa
Tena.

3aKOH COXpaHEHHUS UMITYJIbCA.
PeaktuBHOE 1BHXKEHUE.

MoMeHT uMnysibca MaTepUaJIbHOU
TOYKH. [IpencrapiieHre 0 COXpaHEHUH
MOMEHTA UMI1YJIbCA B IEHTPAIbHBIX
MOJISIX.

PaGota cuiibl Ha MaJIoM ¥ Ha KOHEYHOM
nepemetennu. I'padpuueckoe
peacTaBiIeHUEe Pa0OThI CUIIBI.
MoOUIHOCTB CUJIBI.

Kunernueckas sHeprus MmaTepuaibHON
Touku. Teopema 00 U3BMEHEHUH
KUHETUYECKOU SHEPIUU MaTEpUAIIBHON
TOYKH.

[ToTeHUMaIbHBIE U HENOTEHINAIIBHBIE
cunsl. [loTeHmanbHas sHEprus.
[ToTeHuManbHast SHEPTUS yIPYTO
1e(OpMUPOBAHHON MPYKUHBI.
[ToreHumanbHas SHEPrUs TENIA

B OJIHOPOJIHOM IPaBUTALIMOHHOM IIOJIE.
[ToTeHumanbpHast SHEPrus Tena

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
UMITyJIbCa TeJla, KHHETUYECKON U
ITOTEHIUAJIBHOW DHEPIUM Tena,
MOIIIHOCTH CHUJIBL; TPOBEJACHHE OIBITOB
IO MPOBEPKE MPEIIOKEHHON TUTIOTE3bI
MIPU U3YYEHUH PAaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JBUKEHUS U
B3aMMOJICUCTBUS TEJI.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MepeHu PU3NUECKUX BEJIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
IIpoBeneHue skcrnepuMenTa no
CPaBHEHMIO U3MEHEHHUS UMITYJIbCa Tela
C UMITYJIbCOM CHUJIbI, UBMEHEHUS
MOTEHITUATBHON YHEPTUU TIPY>KUHBI

C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanue coxpaHeHus: UMITYJIbCa
MIpU yIPYroM B3aUMOJICHCTBUH,
COXpaHEHUS YHEPTUU TIPU CBOOOTHOM
MaJICHUH.

Omnpenenenne pabOTHI CUITBI TPEHUS
MIPU IBUKEHUU Teja M0 HAKJIOHHOMN
MJIOCKOCTH.

HaGmronenue u o0bIcHEHNUE
PEaKTUBHOIO JIBUXKEHUSI.

Peliennie pacu€THbIX 337124 C SIBHO




B I'PaBUTALlMOHHOM IT0JIE OJJHOPOIHOIO
mapa (BHYTpU U BHE I1apa).

Bropas kocmMuueckasi CKOpoCTb.

TpeThst KOcMHYECKast CKOPOCTb.

CBsi3b paOOTHI HETIOTEHITMATBHBIX CHII

C U3BMEHEHUEM MEXAHUYECKOW SHEPTUU
CUCTEMBI T€JI. 3AKOH COXPaHECHUS
MEXaHUYECKON DHEPIUU.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.
YpaBHeHnue bepHyiu 11 uaeanbHOU
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXpaHEHHSI MEXaHUYECKON DHEPIUU.
TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKHUE MPOLIECCHI: JBUKEHUE
paKeT, BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, TUPOCKOT, (PUTypHOE KaTaHue
Ha KOHbKax

3aJITaHHOM M HESIBHO 3aJaHHOU
bu3UeCcKO MOJIEIBIO

C HUCTIOJIb30BAHHEM OCHOBHBIX 3AKOHOB
1 HOpMyJT MEXaHUKHU.

Pelienne kauecTBEHHBIX 3aj1a4,
TpeOYIOIIKX MPUMEHEHUS 3HAaHU N

110 MEXaHUKe.

OObsicHEHUE PUHITUTIOB ICUCTBUS
BOJIOMETA, KONEpPA, MPY>KUHHOTO
MHACTOJIETA, TUPOCKOTIA.

OObsicHEHUE ABUKCHUS PAKET,
(GUrypHOTO KaTaHUs HA KOHbKaX.
Onpenenenue yCaoBUl MPUMEHUMOCTH
Mozenel (U3NIECKUX TeJ U TPOIIECCOB
(sBNIeHMI ): aOCOTIOTHO YIIPYTOE U
a0COJIFOTHO HEYIIPYTO€ CTOJIKHOBEHHUSI.
Brimonnenne yueOHbIX 3a1aHUi

Ha aHaJIu3 MEXaHWYECKUX MPOIIECCOB
(sIBNIEHMUIT) C UCTIOL30BAaHUEM 3aKOHOB
COXpPaHEHUS B MEXAHUKE: 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUUECKOM
DHEPTUH, CBA3b PAOOTHI CUJIBI C
M3MEHEHHEM MEXaHUYeCKOM YHEPTrun
Tena.

Ucnons3oBanue | T-TexHoMOTMI NpH
paboTe ¢ AOMOTHUTEIbHBIMU
MCTOYHUKAMU MH(OPMAIUU 110 TEME,




Hux KpI/ITI/I‘-ICCKI/Iﬁ aHaJIU3 U OLICHKA
JOCTOBCPHOCTHU

Htoro no pazgeny
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Paznen 3. MouiekyasipHasi pu3nKa ¥ TEPMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KUHETHUYECKOU
TEOpUHU
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OCHOBHBI€ TTOJIOKEHUS MOJIEKYJIAPHO-
kuHetnuyeckout Teopun (MKT), ux
onbITHOE 0OocHOBaHue. [uddysus.
BpoyHnoBckoe nBmxeHue. Xapaktep
JBH>KEHUS U B3aUMOJECHCTBHS YaCTHI]
BelecTBa. Mojie CTpoeHus ra3oB,
KUJIKOCTEW U TBEPABIX TEN U
00BSICHEHHE CBOMCTB BEIIIECTBA

Ha OCHOBE dTHUX Mozaenel. Macca u
pasmMepsl MOJIEKYJT (aATOMOB).
KonunuecTBo BemmecTna.

IToctostnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u
criocoOrI €€ m3mepenus. [1kana
temneparyp Llenscus.

Mopenp uaeanbHOIO rasa

B MOJICKYJISIPHO-KUHETUYECKON TEOpHUU:
YaCTHULIbI Ta3a JIBHXKYTCSI XaOTUYECKHU U
HE B3aUMOJICHCTBYIOT APYT C IPYTOM.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Kaneiipona. AGcomoTHas
TeMrneparypa (IIKajga TeMIeparyp
KensBuna). 3akon [lanpToHAa.

[IpoBenenue u3MepeHuii mapamMeTpoB
rasa, IpOBEJICHHUE UCCIIEIOBAaHUI
3aBUCUMOCTEH (U3MUECKUX BETMIUH U
OTIBITOB TI0 MPOBEPKE MPEATIOKEHHON
TUIOTE3bI IPU U3YYCHUH YCTAaHOBICHHS
TEIJIOBOTO PAaBHOBECHS U U30IPOIIECCOB
B razax.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX TOTPEITHOCTEN
HU3MEpeHUI (PU3UICCKUX BETMYHNH.
OueHka rpaHul] HOrPEUIHOCTEN.
DKcnepuMeHTalIbHAS IPOBEPKa
YpaBHEHUS COCTOSHUS UCATBHOTO Ta3a.
N3yuenne Moaene: IBMKEHUS YaCTHI]
BEI[ECTBA, OPOYHOBCKOTO JBUKEHUSI.
ombiTa llITepHa, KPUCTALITUICCKUAX
PEIETOK.

Pemenne pacuéTHbBIX 3a1a4 C IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
buznyecKoil MOAEIBIO C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopmyIs1 MOJEKYISIpHON (DU3UKH.
Pemenne xauecTBEHHBIX 3a/1a4,




N3onpoueccel B naeaapHOM rase

C MOCTOSIHHBIM KOJINYE€CTBOM BELIECTBA.
['padmyeckoe mpencraBacHUe
H30IPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CB43b MEXY JABICHUEM U CPEAHEN
KUHETUYECKOW YHEpTUEH
MOCTYHATEIbHOTO TEMIOBOTO IBUKEHUS
MOJIEKYJI HA€AJIbHOTO ra3a

(OCHOBHO€ YpaBHEHUE MOJIEKYJISIPHO-
KHHETUYECKOW TEOPUU UIEATBHOTO
rasa).

CBs13b a0COJTIOTHOM TEMIIEPATYPBI
TEPMOJNHAMHYECKON CUCTEMBI

CO CpeaHEeW KNHETUYECKON dHEepruen
MOCTYHATEIbHOTO TEMIOBOTO ABUKEHUS
e€ JacTuil.

TexHuyeckue ycTponcTsa u
TEXHOJIOTHYECKHUE TIPOLIECCHI:
TepMOMETP, OapOMETp, MOJTyYCHUE
HAaHOMATEpUAJIOB

TpeOYIOIIKX MPUMEHEHUS 3HAaHU N

M0 MOJICKYJISIPHOU (PU3HUKeE.
OObsicHEHUE YCTPOUCTBA U TPUHIUTIA
JEeNUCTBUSI TEPMOMETPA, OapoMeTpa.
OOBbscHEHHUE MOTyYeHUs
HaHOMATEPUAJIOB.

Onpenenenue yCioBUil MPUMEHUMOCTH
Mozelnel (U3NIECKUX TeJ U MPOIIECCOB
(s1B7IeHUI): MoJieniel ras3a, JKUJIKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
UJICAJIBHOTO ra3a.

Brinonnenue yueOHbBIX 3a1aHUMN

HAa aHAJIU3 TEIJIOBBIX MTPOIECCOB
(s1BJI€HUIT) C UCTIOJIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHOM (PU3UKH: CBSI3b JaBICHUS
WJICaJIbHOTO ra3a Co CpeaHen
KUHETUYECKOW YHEPTUEN TETIIOBOTO
JIBM)KCHUS U KOHIIEHTpaIuen ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEILIECTBA
CO CpeOHEW KNHETUYECKON SHEprueu
TETJIOBOTO JBUKEHHUSI €r0 YaCTHII,
CBSI3b JJABJICHUS UACAIBHOTO ra3a

C KOHLICHTPALIMEN MOJIEKYH U €TO
TEMIIEPATYPOH, YPABHEHHE
MenaeneeBa—Kitanerpona




3.2

TepmoauHamMuka.
TenoBbIe MaITUHBI
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Tepmonunamuueckas (T/1) cucrema.
3agaHue BHEIIHUX yCIOBUI

IUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
Buenrnue u BHyTpeHHUE apaMeTpPhI.
[TapameTpbl TEpMOAMHAMUYECKON
CUCTEMBI KaK CpEJHUE 3HAUCHUS
BEJIMYMH, ONTUCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.
Hynesoe Hayano TepMoaAMHAMUKMY.
Camonpou3BoibHas pejakcaius
TEPMOJIMHAMHUYECKOU CUCTEMBI

K TETUIOBOMY PaBHOBECHIO.

Mopens uaealbHOro raza

B TEPMOJMHAMUKE — CUCTEMA
YPaBHEHUI: ypABHEHUE
MenneneeBa—KnaneiipoHa u
BbIpaK€HUE ISl BHYTPEHHEW SHEPTUMU.
Y cnoBus IpUMEHUMOCTH 3TOW MOJICIIH:
HU3Kasi KOHIIEHTPAIIUSI YaCTHI], BEICOKHE
TeMmneparypsl. BeipaxxeHue

JUIl BHYTPEHHEN DHEPIUU
OJHOATOMHOT'O HJICATIbHOIO ra3a.
KBa3zucrarnueckue u HeCTaTUYECKHE
IIPOLIECCHI.

DnemeHTapHas paborta

B TEpMOJAUHAMUKE. Beruucienue
paboThI Mo TpaduKy mporecca

N3mepenue yaenbHol TEeI0EMKOCTH
Pa3HbIX BEIIECTB, X CPABHEHHUE,
MPOBEICHUE UCCIEAOBAHUN
3aBUCUMOCTEH (PM3UYECKUX BEIIMYUH U
OTIBITOB T10 MTPOBEPKE MPEIJIOKECHHOMN
TUIIOTE3bI IPU U3YUYEHUHU MPOIECCOB
TeruiooOMeHa 1 ainadbaTHOro IMpoIiecca.
Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEepeHUN (PU3NUECKUX BEITUYHH.
OneHka rpaHuIl MOrPEIIHOCTEN.
N3yuenne B3auMOCBS3U IHEPTUU
MEKMOJIEKYJIIPHOT'O B3aUMOJICHCTBUS U
TeMIIepaTypbl KUTIEHUS KUJIKOCTEH.
N3yueHue TemnoBbIX ABUTATEIICH

C MCIOJIb30BaHWEM KOMIBIOTEPHBIX
MOJIEJIEN.

UccnenoBanue pa3HbIX CIOCOO0OB
M3MEHEHHS] BHYTPEHHEU SHEPrUM.
Pemienue pacu€THBIX 3a7a4 C IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKON MOJICIIBIO

C UCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYTIAPHOU (DU3UKHU

Y TEPMOJIMHAMUKH.

Pelienne kauecTBEHHBIX 3a]1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU I




Ha pV-nauarpamme.

Termnonepenaya Kak cnocod U3MEHEHUS
BHYTPEHHEW dHEPTUU
TEPMOJUHAMHYECKON CUCTEMBI

0e3 coBepieHust padboTel. KonBekius,
TEIUIONPOBOHOCTD, U3TyUYCHUE.
KonunuectBo Tennotsl. TennoéMKocTh
Tena. Y AenbHas U MOJISIpHast
TEIUIOEMKOCTH BEIIECTBA. Y PABHEHUE
Maiiepa. Y nenbHasi TEIIOTa CTOPAHUS
TOIIMBA. Pacuér KommuyecTBa TEeIIOThI
npu teronepenade. [lonstue

00 annabaTHOM Mpolecce.

[IepBbIii 3aKOH TEPMOJIMHAMHUKH.
Buyrpennss sneprus. KonnuectBo
TEIJIOTHI U paboTa Kak MEpbl U3BMEHEHUS
BHYTPEHHEU YHEPTIUU
TEPMOJIMHAMHYECKOU CUCTEMBI.
Bropoii 3aK0H TEpMOAMHAMUKI

JIJ1s1 PABHOBECHBIX IMTPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJUHAMHYECKON CUCTEMBI
MPOXOJUT €IMHCTBEHHAs afnadara.
AOGcoiroTHas TeMmeparypa.

Bropoi 3ak0H TepMOAMHAMUKH

JU1sl HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOYHO ME€PEIaTh TEILUIOTY

10 MOJICKYJIApHOU (pU3UKe U
TEPMOIMHAMUKE.

OOBsiCHEHHE YCTPOMCTBA U IPUHIIAIIA
JICUCTBHS XOJIOAUIbHUKA,
KOHJIUIIMOHEPA, TU3EIIHbHOTO U
KapOOPaTOPHOIO ABUTATENEH, TApOBOH
TypOUHBI.

OOBsiCHEHHNE TIOJIYYEHUSI CBEPXHU3KUX
TeMIIepaTyp, YTUIU3ALNHN «TEIIJIOBBIX)
OTXOJIOB C MCIOJIB30BaHHUEM TEIIJIOBOT'O
Hacoca, yTUJIn3aluu OMOOPTraHNIECKOT0
TOILJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBOMN» U
AJIEKTPOIHEPTUH.

Brinonxnenue yueOHbBIX 3a1aHUN

Ha aHaJIM3 TETUIOBBIX MPOIIECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
0oCHOBHBIX noJioxkeHuit MKT u 3akoHOB
MOJICKYJIIPHOUN (DUBHKHU U
TEPMOJMHAMUKU: TIEPBBIN 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPaHCHUS
AHEPI'uM B TEIJIOBBIX MPOIECCaX.
Hcnonws3oBanue | T-TexHOMOTHI

1pu paboTe ¢ TOMOTHUTEILHBIMH
HMCTOYHUKAMU WH(POpMAIIMH 110 TEME,
MX KPUTUUYECKUN aHAIU3 U OIICHKA
JIOCTOBEPHOCTH.

AHanu3 1 olieHKa MOCJIEACTBHI




OT 00JIee X0JI0AHOIO TeIa K OoJiee
Harperomy 0e3 KOMIICHCAITU!
(Knaysuyc). HeobpatumocTh
IPUPOIHBIX MPOIECCOB.

HpI/IHHI/IHBI I[GﬁCTBPIH TCIINIOBBIX MAllIMH.

KITH.

MakcumanbsHoe 3HaueHue KI1/I.

[ukn Kapno.

DKOJIOTUYECKHUE aCIEKThI
HCTIOJIb30BaHUS TEIJIOBBIX JBUTATEIICH.
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH
Cpensl.

TexHnueckue yCTpoucTBa 1
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
XOJIOTUIBHUK, KOHIUIIUOHED,
JIU3EIbHBIN 1 KapOropaTOpHBIN
JIBUTaTeld, apoBas TypOuHa,
MOJTy4YE€HUE CBEPXHU3KHUX TEMIIEpaTyp,
YTUIN3ALMS «TEMIOBBIX» OTXOJ0B

C UCIIOJIB30BaHUEM TEILUIOBOIO HACOCA,
yTUIW3ausl OMOOPTaHUYECKOTrO
TOILJIMBA ISl BEIPAOOTKH «TETIOBOMY U
AIEKTPOIHEPTUU

WCIIOJB30BaHUs TEIUIOBBIX JABUTATEICH
Y TETJIOBOT'O 3arpsS3HEHUs] OKPYKaIoIen
Cpeabl € MO3UIUN HKOJIOTUUECKOMN
0e30MacHOCTH; MPEeCTaBICHUIN

0 pallMOHAJILHOM MPUPOIOTIOIB30BAHUH
(B mpo1iecce NOArOTOBKU COOOIIEHNUH,
BBITIOJTHCHUH TPYIITOBBIX TPOCKTOB)

3.3

ArperartHbie
COCTOSIHUS BEILLIECTBA.
da30BbIe MEPEXO/IbI
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[TapooGpazoBanre 1 KOHICHCAIIHS.
Hcnapenue u kurienue. Y qeibHas
TEIJI0Ta MapooOpa3oBaHUsI.
Hacermienapie 1 HEHACHIIIIEHHBIE MTAPHI.

HaoOmronenne cBOCTB HACHIILIEHHBIX
apoB, MaJbIX JAehopMaliuii,

MIPOBEJICHIE KOCBEHHBIX H3MEPCHUIN
yIeIBLHOM TETUIOTHI TUIABJICHUS JIbJIa,




KauecTBeHHas 3aBHCUMOCTD IUIOTHOCTH
Y JaBJICHUS HACBILIECHHOTO Hapa

OT TEMIEPATYPHI, UX HE3ABUCUMOCTD

0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS
OT JIaBJIEHUS B KUJIKOCTH.

Brnaxxnocts Bo3ayxa. AGCOIIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Tena. AHU30TPONUSI CBOMCTB
kpuctaiuioB. [naBnenue u
KpUcCTaJIM3anus. Y IeiabHas TemioTa
miasienus. Cyonumanus.
Hedopmariu TBEPIOTO TENA.
Pactsxenue u cxxarue. Cnpur. Monynb
HOnra. [lpenen ynpyrux aedopmariuii.
TeruioBoe pacimmpeHue KUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHEHHOE
pacipeHnrue. AHTapMOHU3M TEITOBBIX
KO0JIeOaHUI YaCTHIL BEIIECTBA KaK
NpUYMHA TETJIOBOTO PACIIUPEHUS Tel
(Ha KaYE€CTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEPTUU B Pa30BbIX
nepexonax.

VYpaBHeHue TemoBoro OagaHca.
IToBepXHOCTHOE HATSKEHUE.
KoadpuimeHT noBepXHOCTHOTO

aOCOJIIOTHOM BJIAKHOCTH BO3/1yXa,

K03 GUIIIEHTA TOBEPXHOCTHOTO
HaTspKeHus, MoayJisa FOHra.

N3yyenune 3akoHOMEPHOCTEN HCTapeHUs
Y KUTICHUS )KUJKOCTEH, B TOM YHUCIIE
KUIICHUS PY TOHMKEHHOM JIaBJICHUH,
HarpeBaHUs U IUIaBJICHUS
KPUCTaJUIMYECKOTO BEIECTBA,
KaMWUISIPHBIX SIBJICHUM, CMAauYUBaHMUS.
[IpoBeneHMEe OMBITOB C MBLILHBIMU
TUIEHKAMH.

UccnenoBanue moaenu
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemenue pacu€THbIX 3a71a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(bu3MYECcKO MOJENbIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYIISIPHOM (PU3KKH U
TEPMOTMHAMHUKHU.

Pemenne kauecTBEeHHBIX 33714,
TpeOYIOIMX MPUMEHEHUS 3HAHUHA

M0 MOJIEKYJISIPHOU (DPU3UKE U
TEPMOIMHAMHUKE.

OObsicHEeHUE OCHOBHBIX MPUHIIUIIOB
CTPOEHUS KUAKUX KPUCTAILIOB,
MOJIyYeHUS] COBPEMEHHBIX MaTEpUaIOB.
Onpenenenre ycaoBUi NPUMEHUMOCTH




HaTspKeHUs. KanwusapHbIe SBIICHMUS.
JlaBiieHne o NCKPUBIEHHON
ITIOBEPXHOCTBIO KUIKOCTH.

®opmyna Jlamnaca.

TexHuyeckne yCTpoucTBa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: )KUIKNE
KPUCTAILJIbI, COBPEMEHHBIE MATEPHUAIIBI

Moeel (PU3MIECKUX TeJ U TIPOIIECCOB
(s1BIeHU): MoJienelt ra3a, JKUJIKOCTH U
TBEPAOTO (KPUCTAINIMUECKOTO) TENa,
MJICaJIbHOIO rasa.

Brinmonnenue yueOHBIX 3a1aHUN

Ha aHAJIU3 TEIJIOBBIX IIPOLECCOB
(sIBJIEHUI) C UCTIOJIB30BAHUEM
ocHOBHBIX nonoxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHOUN (DUBHUKHU U
TEPMOJIMHAMUKH: CBSI3b JABIICHUS
WJICAIBHOTO ra3a ¢ KOHLUECHTpAaen
MOJIEKYJI M €T0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—KnarnelipoHa,
MEePBbIN 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynmnax npu o0CykJ1eHUN
BOIPOCOB MEXITPEIMETHOTO XapaKTepa
(manpumep, no Teme « TermmooOMen

B ’KUBOU MPUPOJIEH)

Wroro o pazgeny 49
Pa3znen 4. DnekTpoauHAMUKA
4.1 | Dnekrpuyeckoe noje 24 DnekTpu3anys Tell U €€ MPOSIBICHMUS. [IpoBeneHnEe KOCBEHHBIX N3MEPEHUN U

DnekTpuueckuii 3apsia. JIBa Buaa
aNeKTpuUYecKuX 3apsaoB. [[poBogHUKNY,
TUAIIEKTPUKHU U TOJIYTIPOBOAHUKHU.
DneMEeHTapHbINA ANEKTPUIECKUH 3apsia.
3aKOH COXPaHEHUs MIEKTPUIECKOTO
3apsna.

OTIHITOB TIO IPOBEPKE MPEATIOKEHHOM
TUIIOTE3BI TPH U3YICHHUH
B3aUMOJICUCTBUS 3apPSKEHHBIX TE,
3apsifia KOHJAeHcaTopa,
MOCJIEIOBATENBHOTO COSAMHEHUS
KOHJIEHCATOPOB.




B3aumopericTBue 3apsioB.

Toueunsle 3apsiabl. 3akoH KyioHa.
DnekTpuueckoe noiie. Ero aeiictue

Ha AJIIEKTPUYECKUE 3aPs/IbI.
Hanpsk€HHOCTB 3JIEKTPUYECKOTO TTOJIS.
[IpoOus1ii 3apsa. JIunun
HanpsLKEHHOCTH AJIEKTPUUECKOTO MOJIA.
OnHOPOAHOE AIEKTPUYECKOE TTOJIE.
IloTeHnmaibrHOCTE
ANEKTPOCTATUYECKOTO MoJIsA. PazHOCTh
MOTEHIUAJIOB U HAIIPSKEHUE.
[TorenuuanbHas sHEprus 3apsaa

B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHMaN 3IEKTPOCTATUYECKOTO TOJISI.
CBs13b HANIPSYKEHHOCTH TOJISI M Pa3HOCTH
NOTEHIHUAIIOB JISl DJIEKTPOCTATUYECKOTO
noJtst (Kak OJTHOPOJIHOTO, TaK U
HEOJHOPOHOTO).

[IpuHuMn cynepno3uuuu
AJIEKTPUYECKUX TTOJIEH.

[Tosie Toueunoro 3apsaa. [lone
paBHOMEpHO 3apsikeHHoM ceprl. [Tone
PAaBHOMEPHO 3apsKEHHOTO M0 00BEMY
mapa. [lose paBHOMEPHO 3apsiKEHHON
O0eckoHeYHOH IockocT. KapTunbt
JIMHUAW HANPSDKEHHOCTH ATUX TOJIEU U
AKBUIIOTEHLIMAIBHBIX IOBEPXHOCTEM.

OmnpeneneHue abCONMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEM
U3MEpeHUI (PU3NUECKUX BEINYHH.
OueHka rpaHul] HOrPEUIHOCTEN.
HabGnronenue npeBpailieHus SHEpTUuu
3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
M3JIyYEHUs CBETOANO/IA, UCCICTOBAHNE
paspsiia KOHJIEHCATOpa Yepe3 pe3UCTop.
N3yyeHue 3aBUCUMOCTH
AJIEKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa OT IUIOIIA/IM IUIACTHH,
PACCTOSIHUS MEXAY HUMU U
JTADJICKTPUUECKON TPOHULIAEMOCTH.
N3ydeHne kapTuH TUHUN
HaIpPsHKEHHOCTH AJIEKTPUYECKOTO TOJIS
TOYEYHOTO 3apsia, PABHOMEPHO
3apsKEHHOM cepbl, pABHOMEPHO
3apsHKEHHOT0 10 00BEMY 11apa,
PaBHOMEPHO 3apsKEHHOM OECKOHEUHOM
IJIOCKOCTH U SKBUIIOTEHIIMAIBHBIX
ITOBEPXHOCTEMN.

Pemenune pacu€THbIX 3a1a4 ¢ IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bu3nUecKoil MOJEIbIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyI 3NEKTPOCTATUKHY.

Pemenune kayecTBEHHBIX 3a]1a4,




[IpOBOTHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y CJI0BUE paBHOBECHS 3apsI0B.
JINBIIEKTPHUKY B 3JIEKTPOCTATUYECKOM
nosne. [Iuanekrpuueckas
MIPOHMIIAEMOCTb BEILIECTBA.
Konnencarop. DmeKTpOEMKOCTH
KOHJIEHCATOpa. DIEKTPOEMKOCTb
IIJIOCKOTO KOHJIEHCATOPA.
[TapamienpHOE COETMHEHNE
KOoHJeHcaTopoB. [locnenoBarenbHoe
COEIMHEHHE KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIeHcaTopa.

JIBU>KeHUe 3apsyKEHHOM YaCTULBI

B OJTHOPOJHOM DJIEKTPUUYECKOM II0JIE.
TexHuyeckue ycTporcTBa U
TEXHOJIOTUYECKHUE TIPOLIECCHI:
AJIIEKTPOCKOIL, dJIEKTPOMETD,
ANEKTPOCTAaTUYECKAs 3alIuUTa,
3a3eMJICHHUE 3JIEKTPONpUOOpOB,
KOHJIEHCATOPbI, TEHEPATOP

Ban ne I'paada

TpeOYIOIUX TPUMEHEHUS 3HaHUN

O AJIEKTPOCTATHKE.

OObsicHEHUE yCTpoOiCcTBa U

IIPUHLINIA JEUCTBUSA DJIEKTPOCKOIA,
AJIEKTPOMETPA, KOHJAEHCATOPOB,
reHeparopa Ban ne ['paada.
OObsicHeHue paboThI
AIEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Onpenenenue yciaoBUil MIPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsl, OMHOPOIHOE IEKTPUUECKOE
nouie.

BrlinonHenne y4eOHbIX 3a1aHHM

Ha aHaJIU3 AJIEKTPUUECKHUX MTPOLIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOH COXPaHEHHUS
AIIEKTPUYECKOrO 3aps/ia, 3akoH KynoHa,
MOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOTO OIS, IPUHLIAIT
CYTIEPIIO3ULIUU AJIEKTPUUECKHUX MOJIEH.
Ucnons3oBanue | T-TexHomorui

pHu paboTe C TOMOJIHUTEIbHBIMU
UCTOYHUKaMU UH(POPMAIIUH 110 TEME,
MX KPUTUYECKUH aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH




4.2

[HocTostTHHEBII
AIEKTPUYECKUHN TOK
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Cuna Toka. [locTOSHHEBIN TOK.
YcnoBus CylecTBOBaHUS TOCTOSTHHOTO

QJICKTPHUICCKOI'O TOKaA. HMcTouHuKM TOKA.

Hanpsixenue U u D/1C é.

3akoH OMa [ yyacTKa L.
DIIEKTPUYECKOE COTPOTUBIICHUE.
3aBUCHUMOCTb CONPOTHUBIICHUS
OJIHOPOJAHOTO IPOBOJIHUKA OT €r0
JUTMHBI U TUIOLIAU TTOTIEPEYHOTO
ceyeHusd. Y AeIbHOE COMTPOTUBIICHUE
BEILIECTBA.

[locnenoBarensHOE, MapamieabHOE,
CMEILIaHHOE COEIMHEHNE TPOBOTHUKOB.
Pacuért pa3BeTBIEHHBIX AIEKTPUUECKUX
uenei. [Ipasuna Kupxroda.

Pabota a51eKkTpud4eckoro Toka.
3akoH J[xoynsa-Jlenna.

MOUTHOCTB ANEKTPUUYECKOTO TOKA.
TennoBas MOITHOCTb, BbLEIISIEMAast
Ha PE3UCTOpE.

DJIC v BHYTpEeHHEE CONPOTUBIICHUE
UCTOYHUKA TOKa. 3akoH Oma

JUTSI TIOJTHOM (3aMKHYTOM)
3JIEKTPUYECKOMN 1enu. MOomHOCTh

HCTOYHHKA TOKaA. KOpOTKO@ 3aMbIKAHHUC.

KOHI[CHC&TOP B IICIIX IIOCTOAHHOI'O
TOKaA.

[IpoBeneHne NpsAMBbIX U3MEPEHUN CHJIBI
TOKA U HANPSKEHUSI, KOCBEHHBIX
MU3MEPEHUN yJIeIbHOTO COTPOTUBIICHUS,
O/1C u BHYTpPEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, IPOBEACHUE
MCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3MYECKUX BEIMYUH U OTBITOB

I10 MPOBEPKE MPEITI0KEHHON TMIOTE3BI
MIPU U3YYEHUH 1IeTIEH TOCTOSTHHOTO
TOKa.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MepeHu PU3NYECKUX BEJIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
N3yueHne KOpOTKOTO 3aMbIKaHHS
rajbBaHUYECKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO COIPOTUBIICHHS.
Peliennie pacu€THbIX 3374 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEITHIO

C HUCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpPMYJ TOCTOSIHHOTO TOKA.
Pelienne kauecTBEHHBIX 3a]1a4,
TpeOYIOIIUX MPUMEHEHHS 3HAHUN U
3aKOHOB MTOCTOSTHHOT'O TOKA.
OObsicHEHUE YCTPOMCTBA U MTPUHIUIIA
JIEHCTBUS aMIIEPMETPA, BOJIBTMETPA,




TexHuyeckue ycTponucTBa u
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
CUETUMK DIICKTPUYECKON SHEPTUU

peocrtara, C4éTurKa ANEKTPUIECKOU
HHEPTUHU.

BrinonHeHne yuyeOHbIX 3a1aHUI

Ha aHaJIU3 JIEKTPUUECKUX MPOIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOAMHAMHUKU: 3aKOHBI OMa

JUTSL y4acTKa e U JIJIsl 3aMKHYTOMN
ANEKTPUYECKON 1ENU, 3aKOH
Jxoyns—Jlenna.

PaGoTa B rpynmax mpu o0CyX1eHUn
BOIIPOCOB MEXKIIPEAMETHOTO XapaKTepa
(HampumMep, 1o TeMe «DJIEKTPUUYECKUE
SIBJICHUS B TIPUPOJICH)

4.3

TOKM B pa3iauyHbIX
cpenax

DnekTpuyeckas MpoOBOJAUMOCTD
Pa3JIMYHbBIX BEIIECTB. DIEKTPOHHAS
IPOBOJUMOCTb TBEPIBIX METAIIIOB.
3aBUCHUMOCTb CONPOTUBIICHUS] METAJLJIOB
oT TeMrnepaTtypbl. CBEpXIpOBOANMOCTb.
DNEeKTPUYECKUN TOK B BaKyyMe.
CBOIICTBA PIEKTPOHHBIX MYYKOB.
[TonynpoBoauuku. CoOCTBEHHAs U
pUMeCHasi IPOBOJAUMOCTh
MOTYNpOBOJHUKOB. CBOMCTBA
p-n-niepexoxa. [loaynpoBoAHUKOBBIE
puOOpHI.

DJIEKTPUYECKUM TOK B SJIEKTPOJIUTAX.

IIpoBeaeHUE KOCBEHHBIX U3MEPEHUN U
HUCCJICIOBAHUIN 3aBUCUMOCTEM

MeXy (U3NYECKUMU BEIMUNHAMU
MIPU U3YYEHUHU TTPOIIECCOB MPOTECKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
AIIEKTPOJIUTAX U MOJTYNPOBOTHUKAX.
OmnpenencHre abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTEMN
U3MepeHUN (PU3NUSCKUX BEIIMYHH.
OlueHKa rpaHuIl] OTPEITHOCTEN.
Hab6nronenue snextponusa, u3yueHue u
00BbsSICHEHHE TTPOBOAUMOCTHU
AJIEKTPOJIUTOB, SKCTIEPUMEHTAITBLHOE




DIIEKTPOJIUTHYECKAS JUCCOIUALINS.
DnekTponus. 3akonsl Papaaes

JUTSL DJIEKTPOJIN3A.

DJIEKTPUYECKHUM TOK B ra3ax.
CaMOCTOSTEIbHBIN U
HECAMOCTOSTENBHBIN Pa3psl.
PaznuyHbie TUIIBI CAMOCTOSITEIHHOTO
paspsana. Mosnaus. [1naszma.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
razopaspsIHbIC JIAMIIbI, SJIEKTPOHHO-
JydeBasi TpyOKa, MOJyTIPOBOJHUKOBBIC
npuOOPHI: U0, TPAH3UCTOP,
dboToAMO I, CBETONO/, TaJIbBaHUKA,
paduHUpOBaHUE ME/IH, BHITJIABKA
AITIOMUHUS, JIEKTPOHHAS MUKPOCKOIUS

U3Yy4YEHHUE 3aKOHOB AJIEKTPOJIN3a
®dapanes.

CHsTHE BOJIBT-aMIIEPHOMN
XapaKTEePUCTUKU TUOAA.

CpaBHEHHE TPOBOJUMOCTH METAJIIIOB

Y TIOJIyIIPOBOJJHUKOB.

N3ydeHne HCKpOBOTO paspsaa

Y IPOBOJMMOCTH BO31yXa.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bu3YECKON MOJIEBIO C
MCII0JIb30BaHUEM 3aKOHOMEPHOCTEMN
IIOCTOSIHHOT'O TOKA B Pa3JIMYHBIX CPEIAX.
Pemennie kauecTBEHHBIX 3a7ad,
TpeOYIOIIUX NPUMEHEHUS
3aKOHOMEPHOCTEW MOCTOSTHHOTO TOKa

B Pa3IUYHbIX CpEIax.

OObsicHEHUE yCTPOMCTBA U TPUHIUTIA
JIEUCTBUS Ta30Pa3PSAHBIX JIAMII,
AJIEKTPOHHO-JIy4€BOH TPYOKH,
MOJTyTIPOBOTHUKOBBIX TPUOOPOB: AUOAA,
TpaH3ucTopa, poToanoaa, CBETOIMOAA.
OObsiCHEHUE CYTH MTPOIIECCOB:
raJibBaHUKU, paduHUPOBAHUS MEH,
BBITUUTABKU AJTIFOMHHMUS, SJIEKTPOHHOU
MUKPOCKOIIHUU

Hroro no pazneny
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Pa3znen 5. ®u3nveckuii NPpaKTUKYM

5.1 | Ousnueckwuii 16 Cnoco0bl n3MepeHust PU3NIECKuX IIpoBeneHrnEe KOCBEHHBIX N3MEPEHUN,
IIPaKTUKYM BEJIMYMH C UCTIOIb30BAHUEM UCCIIEJOBaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U IIU(PPOBBIX (bu3NYECKUX BEIMYHNH, TPOBEPKA
U3MEPUTENBLHBIX IPUOOPOB U NPEJI0AKEHHBIX TUIIOTE3
KOMITBIOTEPHBIX TaTYUKOBBIX CHCTEM. (BBIOOp M3 pabOT, ONTUCAHHBIX
AOGCOIIIOTHBIE U OTHOCUTEIIBHBIE B TEMaTUYECKUX pa3/ieiiax
HOTPELIHOCTY U3MEPEHUN QUBNYECKUX | «YYCHUYECKHUN DKCIIEPUMEHT,
BenuuKH. OLIeHKa TPaHuLl J1abopaTopHble pabOThI, IPAKTUKYM)))
MOTPETHOCTEN

Hroro o pazgeny 16

Pe3epBHOE Bpemst 10

OBILEE KOJIMYECTBO 170

YACOB I10 ITPOI'PAMME




11 KJIACC

No

/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOTO0 MpeMeTa

KommuectBo
4acoB

[IporpammHoOe conepxanue

OcHOBHBIE BU/IbI JEATEIHHOCTH
00yUaroIMXCst

Pasznen 1. DnekTpoauHaMuKka

11

MarsuTHOE 110J1e

14

B3aumoelicTBrE MOCTOSHHBIX
MarHMTOB U MPOBOJHUKOB C TOKOM.
MaruautHOe nosie. Bektop MarHuTHOU
UHAYKIUU. [[puHIMD Cyneprio3uiium
MarHuTHBIX IToaeH. JIMHuM MarHuTHOM
VH]TYKIIUH.

MarauTHoe 10J1€ TPOBOJHUKA C TOKOM
(IpsIMOTO TPOBOJIHUKA, KATYIIIKU U
KpyroBoro Butka). OnsIT Jpcrena.
Cuna Amrnepa, e€ HanpaBJICHHE U
MOJTYJTb.

Cuna Jlopenua, e€ HanpaBJIeHHE U
MOJyJb. JIBH>KEHUE 3apsyKEHHOM
YaCTHUIIBl B OJTHOPOJTHOM MarHUTHOM
nosie. PaGora crtel JlopeHiia.
MarsauTHoe 110JI€ B BEIIIECTBE.
deppoOMarHeTUKy, napa-

Y TMaMarHETHKH.

TexHudeckue ycTpoucTsa u
TEXHOJIOTMYECKHUE MPOLIECCHI:
MPUMEHEHHUE MOCTOSTHHBIX MArHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
cuibl Ammiepa, IpoBEAECHUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY
(bU3MYECKUMU BETMYMHAMU U OTIBITOB
I10 MPOBEPKE MPEITI0KEHHON TMIOTE3BI
MIPU U3YUYEHUH JIEUCTBUS MOCTOSHHOTO
MAarHuTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS MPOBOJHUKA

C MarHUTHBIM TOJIEM.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU PU3NIECKUX BEINYHUH.
OneHka rpaHul] HOTPENIHOCTEN.
HccaenoBanne MarHuTHOI'O MOJIS
MOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppoMarHeTUKOB.

OnpeneneHue yCiaoBUM MPUMEHUMOCTH
MOJIEIH OJTHOPOTHOTO MAarHUTHOTO
OIS,

OrnpeneneHue HanpaBIeHUs] UHAYKIIUU
MAarHUTHOTO TOJISl TPOBOJAHUKA C TOKOM,




3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJABUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULL

cuibl Amriepa u cuiel Jlopenua.
N3yuenne KapTUHBI TUHUN HHIYKIIAHA
MarHUTHOTO TIOJISI TIOJIOCOBOTO |
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX
MarHuTOB, IJTMHHOTO MPSIMOTO
MIPOBOTHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIIKH C TOKOM.
OOBsicHEHUE B3aUMOJCHCTBUS ABYX
MIPOBOJTHUKOB C TOKOM, JICHCTBHUS CHJIBI
JlopeHIia Ha MOHBI JICKTPOJIHUTA.
HaOnronenue aBukeHUs myyka
AJICKTPOHOB B MarHUTHOM TIOJIE.
N3yuenne npuHunna AeUCTBUSA
AIIEKTPOU3MEPHUTETHHOTO TPUOOpa
MarHUTOSJIEKTPUIECKON CUCTEMBI.
Pemenne pacu€THbIX 3a71a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEITHIO

C UCIIOJIb30BaHHUECM OCHOBHBIX 3aKOHOB U

dbopmyi o Teme «MarHuTHOE MOJIeH.
Pemenue kauecTBEHHBIX 3a1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU I

o TeMe «MarauTHoeE I10JIe».
OObsiCHEHUE YCTPOMCTBA U MIPUHITUTIA
JICVCTBHS JIEKTPOMArHuTOB, TECTEPA-
MYJIbTUMETPA, JICKTPOABUTATEIIS




SIxko0u, ycKopHTeIel 3JIeMEHTapHBIX
YaCTHIL.

OOBsicHEHUE MPUMEHEHUS TOCTOSHHBIX
MarduToOB

1.2

BJIGKTpOMaFHI/ITHaH
HHAYKOWA

13

SIBieHME BJIGKTPOMaFHHTHOﬁ HWHAYKIHUH.

[ToTok BEKTOpAa MarHUTHOW MHIYKIIUH.
OJ1C uHayKInuu. 3aK0H
AJEKTPOMAarHuTHOM UHAYKIHKU Papases.
Buxpesoe snekrpuueckoe none. Toku
dyko.

OJIC MHAYKIIUM B IPOBOJHUKE,
JBUKYILIEMCS] B OTHOPOAHOM
MAarHuTHOM I10JI€E.

[TpaBuno Jlenna.

NunyktuBHOCTH. KaTymika
UHAYKTUBHOCTH B LIEMH MOCTOSSHHOTO
ToKa. SBnenue camonnaykuuu. I/C
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO TOJIS KaTYIIKH

C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.
TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE ITPOLECCHI:
VWHIYKIHOHHAS M€Yb, COJIEHOU, 3al11uTa
OT 3JIEKTPU3ALIMU TEJ MPU JBUKECHUU

B MarHUTHOM I10JI€ 3eMJIU

[IpoBeneHue nccnenoBaHus
3aBUCUMOCTEHN (PM3UYECKUX BEJIUYUH U
OMBITOB T10 MTPOBEPKE MPEITT0KEHHON
TUIIOTE3bI TIPU U3YUEHUH SIBJICHUS
AIEKTPOMArHUTHOM MHTYKIIUH.
Onpenenenue MHAYKIIUA BUXPEBOTO
MarHUTHOTO TOJISI.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHu (PU3NUECKUX BETUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCIepUMEHTAIbHOE M3yUYEHHE MpaBUiia
Jlenna.

HccnenoBanue siBICHUS] CAMOMHIYKIINH,
3aucuMocTi D/1C caMOMHAYKIIMH OT
CKOPOCTH U3MEHEHUSI CHJIbI TOKA B 1LICTIH.
N3yueHue najeHus MarHura

B QJTIOMUHUEBOM (MeIHOM) TpyOe.
COopka Mo1eTu IIEKTPOMArHUTHOTO
reHepaTopa.

Pemienune pacu€THbIX 3a7a4 ¢ ABHO
3aJJaHHOW W HESBHO 33/IaHHOU
(bu3MYecKoil MOEIbIO




C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy1 o Teme «DNEeKTpOMarHuTHas
UHIYKLUS.

Pemenne kauecTBEeHHBIX 3a/a4,
TpeOyIOIMMX MPUMEHEHUS 3HAHUM

10 TeEME «DJIEKTPOMAarHUTHAs
WUHIYKIUS.

OOBbsiCHEHNE OCHOBHBIX IPUHLIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX IPOLECCOB, TAKUX
KaK: MHIYKIMOHHAS I€4b, COJICHOU],
3aIIMTa OT DJIEKTPU3ALNHN TEI

IIPY IBM>KEHUHM B MArHUTHOM I10J1€
3emu.

PaGoTa B rpynmax mpu o0CyX1eHUN
BOIIPOCOB MEXIPEIMETHOIO XapaKTepa
(Hampumep, TIo TeMe
«ONEKTPOMATrHUTHBIE SBJICHHUS

B IIPUPOJIEY)

Hroro no pazgeny 27

Paznen 2. Kosie0aHus ¥ BOJTHBI

2.1 MexaHnnueckue 10 KonebarenbHas cuctema. IIpoBenenre KOCBEHHBIX U3MEPEHNM,
KOJIeOaHUs CBoOogHbBIE KOJIE0aHMs. MCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY

I"apmonnyeckue KoneObanms.
KunemaTuueckoe u JuHAMUYECKOE
onucaHue. DHEPreTUUYECKOe ONMUCAHKE
(3aKOH COXpaHEHUsI MEXaHUYECKOM

(bu3NYeCKUMHU BEJIMYMHAMU U OMBITOB
I10 MPOBEPKE MPEITI0KEHHON THIOTE3BI
U U3YYCHUH KOJeOaHUN HUTSIHOTO U
MPY>KUHHOTO MasiTHUKOB,




sHepruu). BeiBoa TMHaMHUYECKOro
OTHCaHUs TAPMOHUYECKUX KOJIeOaHMit
U3 UX S3HEPTreTUYECKOr0 U
KMHEMATHYECKOTO ONKUCAHMUS.
Aminutyna u $asza konedanuii. CBsi3b
aAMIUTATYbI KOJIEOAHUI UCXOTHOM
BEJIMYMHBI C aMIUIUTYAAMH KOJIeOaHUI
€€ CKOPOCTH U YCKOPEHUS.

[Tepuon u wactoTa KosieOaHUiA.
[leproa ManbIx CBOOOHBIX KOJIeOaHUMH
MaTEeMaTU4YeCcKoro MasaTHuka. Ilepuon
CBOOOJHBIX KOJICOaHUI MPYKMHHOTO
MasTHUKA.

[ToHsiTHE O 3aTyXaKOLKX KOJIEOAHUSIX.
Brinyxnennsie kosebanus. Pezonanc.
Pe3onancHas xpuBas. Biusaue
3aTyXaHHMs Ha BUJ PE30HAHCHOM KPUBOM.
ABTOKOJICOaHUS.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHUE TPOIIECCHI:
METPOHOM, YacChl, KA4€JI1, My3bIKAJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX U 3aTyXaIOIINX
MEXaHHUYECKUX KOJICOaHHH.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEIIbHBIX NOTPEIIHOCTEN
U3MepeHu GU3NUECKUX BEIIMUHH.
OneHka rpasul] NOTPENIHOCTEN.
HaOmronenre He3aBUCMMOCTH MIEPHO/1a
MaJlbIX KoJIeOaHUM rpy3a Ha HUTH

OT aMILJIUTY/bI.

DKCIIepUMEHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHHMS SHEPTUU MPU KOJEOaAHUIX
rpy3a Ha Npy>KHUHE.

HaOmronenune pe3oHanca.
OrnpeneneHue yCaoBUM MPUMEHUMOCTH
MOJICI MaTeMaTUYECKOTI0 MasiTHUKA U
WJICATBHOTO MPYKUHHOTO MASsITHUKA.
Pemenue pacu€THbIX 3a7a4 C IBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(hU3NIECKOM MOJIECIIbIO

C UCIMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHudeckue
KOJICOAHMS.

Pemenue kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHUI

1o TeMe «MeXxaHudecKHe KoJieOaHus.
OOBsicHEHHE YCTPOMCTBA M IPUHITUTIA
JIEUCTBUSI METPOHOMA, YaCOB, KAU€JIEH,




MY3bIKaJIbHBIX HHCTPYMEHTOB,
ceicmorpada.

Hcnonws3oBanue | T-TexHOMOTHI

IIpH paboTe C JTOMOJTHUTEILHBIMU
HUCTOYHUKAMU WH(OPMAITUH TI0 TEME, UX
KPUTHYECKUN aHAIM3 U OIleHKa
JIOCTOBEPHOCTH

2.2

DJIEKTPOMAarHUTHbHIE
KoJIeOaHus

15

Konebarenbublii KOHTYp. CBOOOAHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHUs

B MJICAJIbHOM KO0JIE0ATEIbHOM KOHTYDE.
®opmyna Tomcona. CBA3b aMIUIUTYbI
3apsiia KOHAEHcAaTopa ¢ aMILIMTYA0U
CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.
3aKOH COXpaHEHUS SHEPTUU

B U/ICAJIbHOM K0J1€0aTeIbHOM KOHTYpE.
3aTyxaronime 3JIeKTPOMarHuTHbIE
Kose0anus. BeiHyX1eHHbIE
AJIEKTPOMarHuTHbIEC KOJIeOaHusI.
[TepemenHbI TOK. MOIIIHOCTH
NEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JNEHCTBYIONIEE 3HAYECHHUE CUIIBI TOKA U
HaMpPsHKEHUS TpU pa3audHon Gopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA

OT BPEMEHHU.

CuHycou1aJIbHBIN NEPEMEHHBIN TOK.
Pe3uncrop, KoHAEHCATODP M KaTyIlIKa
WHIYKTUBHOCTH B LIENHU

[IpoBeneHne KOCBEHHBIX U3MEPEHUM U
HCCJIEOBAHMS 3aBUCUMOCTCH
(U3MYECKUX BEJIMUUH MPU U3YUCHUHN
AJIEKTPOMArHUTHBIX KOJICOAHU U 1ieneit
MEPEMEHHOTO TOKa.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHu (PU3NUECKUX BEJIMUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3ydeHue ycTpoicTBa U MpUHIIANA
nercTBus TpaHchopmaropa.
HaGmroieHue sneKTpoMarHuTHOTO
pe30oHaHca.

N3ydenune ocumiuiorpaMm
AIEKTPOMAarHUTHBIX KOJICOaHUM.
Pemienune pacu€THbIX 3a7a4 € ABHO
3aJIaHHOM 1 HESIBHO 3aJJaHHON
(bU3UYECKON MOJIETHIO

C UCMOJIb30BAaHNMEM OCHOBHBIX 3aKOHOB U
dbopmyI Mo Teme « INEKTPOMArHUTHBIC




CUHYCOUJAIBbHOTO IEPEMEHHOIO TOKA.
Pe3zonanc TokoB. Pe3onanc
HaIpPsKCHUM.

WneanbHblil TpanchopmaTop.
[IpownsBoscTBO, IEpeaya u
MOTPEOJICHUE PIECKTPUUECKON SHEPTUH.
DKOJIOTUYECKUE PUCKHU

MIPU MPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnons3oBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHuueckue ycTpoucTsa u
TEXHOJIOTMYECKUE MPOLIECCHL:
3JIEKTPUYECKU 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
aNEeKTpoIepenay

KoJeOaHUsIY.

Penrenne kauecTBEeHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU I

1o TeMe «JEKTPOMAarHUTHBIC
KoJeOaHusY.

CpaBHEHHE MEXaHUUECKUX U
AIEKTPOMArHUTHBIX KOJICOAHUH.
OOBsICHEHUE YCTPOMCTBA M MPUHIIATIA
JEUCTBUS JIEKTPUUECKOTO 3BOHKA,
reHepaTopa IMepeMEeHHOr0 TOKa, JTMHUM
AJIEKTpOIIepeaay.

Onpenenenue yCiaoBUl MPUMEHUMOCTH
MOJIENIN UI€aILHOT0 KOJIEOATEIHLHOIO
KOHTYpa.

AHau3 " OlleHKa MMOCIEICTBUN
WCITOJIB30BAHUS PA3IMIHBIX CITOCOOOB
MIPOU3BOICTBA DJICKTPOIHEPTUN

C MMO3UIIMU DKOJIOTHUYECKOHN
0€30MacHOCTH; MPEICTABICHUN

0 PaIMOHAJILHOM MPUPOJIOIOIB30BAHUHT
(B mporiecce MoaroTOBKH COOOIICHHH,
BBITIOJTHCHUH TPYIITOBBIX TTPOCKTOB)

2.3

MexaHu4ecKue 1
AJIEKTPOMATrHUTHBIE
BOJTHBI

10

MexaHuuecKkue BOJIHBI, YCIOBUS UX
pacnpoctpaneHnus. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBL. [lepron, ckopocTh
pacrpoCTpaHEHHUs U ITTMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6nronenue o6pa3zoBanus u
pacIpOCTpaHEHUS MOTIEPEUHBIX

Y TPOJIOJIBHBIX BOJIH, OTPAKEHUS U
npeIoMIICHUs, HHTEp(epeHIINN

U nudpakiuy MEXaHMYECKUX BOJIH,




OTPAKEHUE, IIPEIIOMIICHHUE,
uHTepdepeHIus u qudpaKius.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricora ToHa. TemOp 3ByKa.
[ITyMoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH
cpensl.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS
W3JIyYCHUS DJICKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTaims BEKTOPOB

B, E, v B 9MeKTpPOMAarHuUTHOH BOJIHE.
CBOICTBA PNIEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, IIPEIIOMIIEHHUE,
noJisipu3aius, UHTepPepeHus u
nudpaximys.

[IIxana 3MeKTPOMarHUTHBIX BOJIH.
[IprimMeHeHue PIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI PAANOCBA3U U TEJICBUACHUS.
Panuomnokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKaroUIEH Cpebl.

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE PUMEHECHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI, pajap,
PanMONPUEMHHUK, TEJIEBU30D, AaHTCHHA,
tenedon, CBU-neus, ynpTpa3zByKoBas
JAArHOCTUKA B TEXHUKE U MEAULINHE

aKyCTHYECKOTO pEe30HaHca, CBA3U
TPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUTUTYI0U U 4aCTOTOMN KOJeOaHUH.
N3ydeHue CBOMCTB yibTpa3ByKa M €ro
MIPUMEHECHMUS.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MPEIOMJICHUE, TTOJSIPU3aALINS,
nudpakiys, “HTepdepeHIus.
OOHapyxeHue HHPPaKpacHOro U
yIbTPa)HOIECTOBOTO U3ITYUCHUH.
CpaBHEHUE MEXAHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Onpenenenue yclioBHil MIPUMEHUMOCTH
MO/IEJIA TAPMOHUYECKOUN BOJIHBI.
Peliennie kauecTBEHHBIX 337a4,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

1o TeMe «MexaHudecKue u
AIEKTPOMArHUTHBIE BOJTHBIY.
N3ydeHne mapameTpoB 3ByKOBOM
BOJIHBI.

N3yueHne pacnpocTpaHEeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
OOBsicCHEHHE YCTPONCTBA M IIPUHITUTIA
JIEUCTBUS MYy3bIKAJIbHBIX HHCTPYMEHTOB,
pazapa, paauonpuéMHUKA, TEJIEBU30PA,
aHTeHHsbl, Teaepona, CBU-neun.




OOBsiICHEHHE YIBTPA3BYKOBOU
NIMArHOCTHKHU B TEXHUKE U MEIUIIMHE.
Hcnonws3oBanue | T-TexHOMOTHI

pu paboTe ¢ TOMOTHUTEILHBIMU
MCTOYHUKAMU WH(OPMAITUH 110 TEME,
WX KPUTUYCCKUI aHAJIU3 M OLICHKA
JIOCTOBEPHOCTH.

AHanu3 1 oIleHKa IOCIEICTBUI
IITYMOBOT'O U 3JICKTPOMAarHUTHOTO
3arps3HEHUs OKPYXKAIOIIEeH cpeibl

C MO3UIMHN KOJOTHUECKON
0e30MacHOCTH; MPECTaBICHUIN

0 paIrMoHaJILHOM IIPUPOJIONIOIB30BAHUHT
(B mpoliecce MoAroTOBKY COOOIICHUH,
BBITIOJTHCHUH TPYIITOBBIX TTPOCKTOB)

2.4

OnrTuka

25

[IpsiMonmHEHOE pacpoOCTpaHEHUE

CBETa B OJIHOPOJIHOM cpene. JIyu cBera.

To4YeyHbI HCTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS
cera. [locTpoenune nzobpakeHuit

B II0CcKOM 3epkaiie. Cpepuueckue
3epKaina.

[Ipenomiienue cBeta. 3aKOHBI
pesioMJIeHHs cBeTa. AOCOIOTHBIN
MOKa3aTelb MPEIOMIICHUS.
OTHOCUTENBHBIN TOKA3aTEh
npenomieHust. [IocTOSTHCTBO 4acTOThI

HabGmoneHnne onTHYecKuX SBJICHUH,
MPOBEJICHNE KOCBEHHBIX U3MEPEHHU,
HUCCIIe0BaHUs 3aBUCUMOCTEN
(hU3NYSCKUX BEIIMYHH M OIBITOB

10 IPOBEPKE MPEAJIOKEHHON TUITOTE3BI
MIPY U3YYEHUHU SIBIICHUU MPEJIOMIICHUS
CBETA Ha IPaHMUIIE pa3lielia IByX Cpel,
MPEJIOMIICHUS CBETa B cOOMparoniet u
paccenBarolIei JIMH3aX, BOJTHOBBIX
CBOMCTB CBETa.

Hab6nronenue moaHoro BHyTpEeHHETO
OTpaKEHUsI, U3YUYEHHUE MOJEITU




CBETAa U COOTHOIICHUE JJIUH BOJIH
IIPU NEPEXOJE MOHOXPOMATUYECKOTO
CBETA Yepe3 IPaHulIly paszeiia IByxX
ONTHUYECKHUX CPEL.

Xon iyuen B ipusme. Jlucnepens cera.
CnoxHbIN cocTaB Oerroro csera. LIser.
[TonHOE BHYTpEHHEE OTPAKEHHE.
[IpenenbHBIN yroJ HOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.
Cobuparoniyie 1 pacceMBarOIINE JINH3BI.
Tonkas nuH3a. DOKYyCHOE PaCCTOSHUE U
ONTHUYECKAs CUJIA TOHKOM JIMH3BI.
3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS
TOHKOH C(epUIeCKO JIMH3BI OT €€
F€OMETPHUU U OTHOCUTEIILHOTO
NIOKA3aTeNs IPETOMIICHHUS.

dopMyra TOHKOW JTMH3BI. Y BEJIIMYCHUE,
JTaBaeMoO€ JTUH30M.

XoJ siyqa, TpOIEeqUIEro JIMH3Y MO
IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
onrnu4eckoun ocu. [loctpoenue
U300pKEHUN TOUKH U OTPE3Ka MPSIMOI
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npudopsl. Pazpemaromnias
criocoOHOCTh. ['11a3 kak onmTrueckas
cucrema.

CBETOBOJIA.
[Tonyyenue u3o0OpaxeHus: B CHCTEME
13 IJIOCKOTO 3€pKaJia U JINH3BI,

B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue Te€IeCKOMUYECKUX
CUCTEM.

N3yuenne nossipus3anuu CBETa,
OTPaKEHHOTO OT MOBEPXHOCTHU
JIURJIEKTPUKA, U3YUYCHHE
UHTEep(EPEHITNY JIa3ePHOTO U3TYyUCHHUS
Ha JIBYX IIEJISX.

[lonyueHue crieKTpa U3Iy4EHHs
CBETOJMO/a P MOMOIIU
JTU(PaKIIMOHHON PEIETKH.

Perienne pacuéTHbIX 33714 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bu3NYECKO MOJENbIO

C MCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «ONTHKaY.

Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIOUTUX MPUMEHEHUS 3HAHUM

1o TeMme «ONTHKaY.

[TocTpoeHue u pacuét n300paKeHuu,
CO3/1aBAEMBIX IJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Omnpenenenre ycloBUA TPUMEHUMOCTH
MOJIEIN TOHKOM JIMH3bI; TPAHHUII




[Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTHKHU.

BonnoBas ontuka. Matepdepenims
cBera. KorepeHTHbIe HCTOYHUKM.
VYcaoBus HaOM0IEHNS MAKCUMYMOB U
MUHHUMYMOB B UHTEp(PEPEHIIMOHHOMN
KapTHHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [IprMephI K1acCuYecKux
UHTEPPEPEHIIMOHHBIX CXEM.
Hudpakuus cera. JuppakuuonHas
pemérka. Y ciioBre HaOIIOACHUS
TJIAaBHBIX MAKCUMYMOB IPU MaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PaKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

TexHudeckue yCTporucTBa 1
TEXHOJIOTHYECKHE MTPOLIECCHI: OUKH,
JyTia, IepucKom, GoToarnmapar,
MUKPOCKOTI, MPOEKIIMOHHBIN arapar,
IPOCBETIIEHUE ONTHKH, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS pEIIETKA

MPUMEHUMOCTH T€OMETPUUYECKOMN
OITHUKH.

OObsicHeHHEe 0COOEHHOCTEHN MPOTEKAHUS
ONITHYCCKUX SIBJICHUN: HHTEP(DEPEHITNH,
Tudpakiuu, TUCIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPAKCHUSI.

OObsicHEHUE YCTPOMCTBA U TPUHIUTIA
JEUCTBUS OYKOB, JIYIIBI, IEPUCKOIIA,
¢dboToanmnapara, MUKPOCKOTIA,
MIPOEKITMOHHOTO armapara,
TUu(PaKIIMOHHON PEIIETKH, BOJIOKOHHOM
OTITHUKH.

OObsicHEeHUE TIPOCBETICHUS ONTHKHU.
PaGoTa B rpynmax mpu o0CyX1eHUN
BOIIPOCOB MEXKIPEIMETHOTO XapaKkTepa
(manpumep, o Teme «CBeTOBbBIC
SBJICHUS B IPUPOJIEY)

Hroro no pazuneny

60

Pa3znen 3. OcHOBBI ClIeNMAJILHOM TEOPUN OTHOCUTEJIBbHOCTH (naJsee - CTO)

3.1

OcHOBBI
CIIEHUAIIBHON TEOPUH
OTHOCUTEJIBHOCTH

5

I'paHnLIBI NIPUMEHUMOCTH KIIACCUYECKON
MexaHuku. [locTynarsl cienuanbHON
TEOPHUH OTHOCUTEIIBHOCTH.
[IpocTpaHnCTBEHHO-BPEMEHHOM

IIpoBeneHre KOCBEHHBIX U3MEPEHUMN
MMITYJIbCA U SHEPTUH PEISATUBUCTCKUX
gactull (1o ¢potorpadusiMm TpeKoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM




uHTepBai. [Ipeobpazoanus Jlopenia.
YcioBue NpUYUHHOCTH.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3ameyieHue BpEMEHHU U COKpaleHUE
JUTUHBI.

DHEPrus U UMITYJIbC PEJISITUBUCTCKON
YaCTHIIbI.

CBsi3b MacChl C SHEPTUEH U UMITYJILCOM
PENATUBUCTCKON YaCTHULIbI. DHEPTUS
IIOKOSI.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE MTPOLECCHI:

CIIyTHHKOBBIE IPUEMHHUKH, YCKOPUTEIU
3apsSYKEHHBIX YACTHI]

oJie).

AHanu3 1 onucaHue GU3NIeCKuX
SBJICHUH C UCIOJIb30BAaHUEM MOCTYJIaTOB
CIICIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.
OObsicHEeHUE PUHIIUINA IEUCTBUS
CIIyTHUKOBBIX IPUEMHUKOB,
YCKOPUTETIEN 3apSKEHHBIX YACTHI]

Hroro no pazgeny 5
Pa3znen 4. KBantoBasi pusuk
4.1 Kopnyckynsipao- 15 PaBHOBECHOE TEIIOBOE U3TyYEHUE IIpoBeneHre KOCBEHHBIX U3MEPEHHU,

BOJIHOBOM JyaJIN3M

(u3y4yeHue abCoMOTHO YEPHOTO TENA).
3akoH cMemienus Buna. ['unoresa
[Inanka o kBaHTax.

@DoTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.
dororpdext. OnbiTer A.I'. CTonerona.
3akonbl hoTodddexra. YpaBHeHUE
Oiiamrerina 1 Gororddexra.
«Kpacnas rpanuna» pororddexra.
JlaBnenue cBeta (B 4aCTHOCTH,
JIaBJICHUE CBETa HAa a0COJIFOTHO

MCCIIEIOBAHUS 3aBUCUMOCTEN MEKITY
(bU3NYECKUMU BEIMUMHAMU

MIpU U3y4eHUU siBJIeHUs poTodPdekTa.
OmnpenencHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEpPEHUN (PU3NUCCKUX BETUYNH.
Or1ieHKa rpaHuI] TOTPEITHOCTEH.
Peliennie pacu€THbIX 33714 C SIBHO
3aJIaHHOMN U HESIBHO 3aJJaHHOM
bu3nuecKoil MOJENbIO




MOTJIONIAIOIIYIO U a0COTIOTHO
OTPAXKAIOITYIO TOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BomaHoBrbIe cBoMcTBa YacTHIl. BOIHEI
ne bpond. JlnuHa BostHel ae bpoiia u
pasmepsl 00I1aCTH JTOKATU3AUU
JBUKYIIIECHCS] YaCTHUIIBI.
KopnyckynsipHO-BOJIHOBOH Jyanu3Mm.

Hudpakuus 37€KTPOHOB Ha KpUCTaILIaX.

Crneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHONIEHNS HEOTIPENEIIEHHOCTEN
I'efizenbepra.

TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKHUE MPOLECCHI:
CIIEKTPOMETP, (hOTOIEMEHT,
($OTOJATYMK, TYHHEIBHBI MUKPOCKOIIL,
COJIHEUHasi baTapesi, CBEeTOUO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «KBaHTOBBIS
SIBJICHUS.

Pelienne kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

1o Teme «KBaHTOBBIE SIBJICHUSD.
Ornpenenenue ycioBUil TPUMEHUMOCTH
KBAaHTOBOM MOJIEIIA CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YypaBHEHUS
Oiinmreiina 1ia Goroaddekra,
MIPUHIIUIIA COOTHOLICHUH
HeonpenenénHoctu ['eiizenOepra.
OOBsicHEeHWE PUHITUITIA TCHUCTBUS
CIIeKTpOMeTpa, (PoTorIeMEeHTa,
dhoToaaTurKa, TYHHEILHOTO
MUKPOCKOIIa, COJTHEYHOM OaTapeu,
CBETOJMO/A.

Ucnons3zoBanue | T-Texnonoruii

pu paboTe C TOMOJHUTEITLHBIMHU
HMCTOYHUKAMU MH(POpMAIINU 110 TEME,
X KPUTHYECKUN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atroma

OnbITHI IO UCCETOBAHUIO CTPOEHUS
atoma. [IimanerapHas mozens atoma
Pesepdopna.

IToctynarer bopa. U3nydenue u

OnpeneneHue IIMHBI BOJIHBI 1a3€pHOTO
U3IIy4EHHUS.

Habmtoienue nuHeiiuaThiX CIIeKTPOB.
HccnenoBanue CIIEKTpa pa3peskeHHOIO




norjoiieHrue (OTOHOB IIPH MEPEX0/ie
aToMa C OJIHOTO YPOBHS dHEPTUU

Ha IPyTOM.

Buapl criektpoB. CniekTp ypoBHER
SHEPruu aToMa BOAOPOJA.
CnoHTaHHOE U BBIHYKJIECHHOE
U3JydyeHue ceera. Jlasep.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHE IPOLIECCHI:
CHEKTpaJIbHBIN aHATU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

aTOMapHOTO BOJAOPOJA U U3MEPEHUE
nocrosiHHoM Punbepra.

N3yuenue ycTporcTBa U AEUCTBUS
CYETUYMKA MOHU3UPYIOIIUX YACTHII.
Ornpenenenue yclioBHil IPUMEHUMOCTH
Mojenu atoma Pesepdopaa.
OObsicHEeHUE IPUHIIUIA IEUCTBUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOI'O
KOMITBIOTEPA.

AHaJn3 KBaHTOBBIX MIPOLECCOB

Ha OCHOBE MIEPBOTO U BTOPOTO
nocryiaros bopa

4.3

du3uKa aTOMHOTO
aapa u
AIIEMEHTAPHBIX
JACTHII

Hyxknonnas monens sigpa [ elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe
yucio siapa. M3otonsl.
PanuoaktuBHOCTh. ANb(ha-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'amma-usiyyeHue.

3aKOH paAnOaKTUBHOTO pacraja.
PannoakTuBHBIE H30TONBI B MPUPOJE.
CBoiicTBa HOHU3HPYIOUIETO U3TYyYEHUS.
BnnsiHue pagnoakTHBHOCTH Ha KUBbBIE
opranu3mbl. EctrecTBeHHBIH QOH
n3nyyenus. Jlosumerpusi.

DHeprus CBsA3M HYKJIOHOB B s/Ipe.
Anepnsie cuibl. JlehekT Macchl sapa.
SAnepnsble peakiuu. JleeHUE U CUHTES

ITIpoBeneHue nsmepeHni
paanoakTUBHOTO hoHA

C UCTIOJIb30BaHUEM JJO3UMETPA U
UCCJIEIOBAHUE TPEKOB YaCTHI]

(10 TOTOBBIM (poTOrpaPusIM).
W3ydeHue norioiieHus 6eTa-4acTull
AIIFOMUHUEM.

Onpenenenue ycaoBUi NPUMEHUMOCTH
MOJEJIA aTOMHOTO sI/Ipa.

AHanm3 U OnMcaHue SAESPHBIX PEeaKIuit
C HUCIIOJIb30BAHUEM ITOHATUI MAacCcOBOE
YUCIIO U 3apsij S1pa, SHEPTUsl CBA3U
Apa, 3aKOHOB COXpaHEHUs 3apAna,
MacCOBOT'O YHCIIa U SHEPTHH B AJIE€PHBIX
peakuusIX, 3aKOHA PaIHOAKTUBHOTO




anep. Snepusie peaktopsl. [IpodieMbl
yIPaBIsEMOr0 TEPMOSAEPHOTO CUHTERA.
DKOJIOTUYECKUE ACTIEKTHI PA3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpanyi U UCCIEI0BAHUS
3JIEMEHTAPHBIX YaCTHII.
DOyHIaMEHTAIbHBIEC B3aUMOACHCTBUA.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBinenne o CTaHaapTHOMN
Mojienii. KBapk-TiroOHHAst MOAENb
aJPOHOB.

®wusuka 3a npeaenamu CrangapTHOU
Mojenu. TémHas matepusi U TEMHas
SHEprusl.

EnvHCcTBO pu3nyeckoi KapTUHBI MHUPA.
TexHuyeckue ycTponcTBa U
TE€XHOJIOTHYECKHUE MIPOLIECCHI: JO3UMETD,
Kamepa BuiibCoHa, siAepHbIA peakTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAs
6om0a, MarHUTHO-PE30HAHCHAS
TomMorpadus

pacraja.
OOBsICHEHUE MPUHITUIIA JICHCTBUS
JIO3UMETpa, KaMepbl BuiibcoHa,
SJIEPHOTO PEaKTOpa, TEPMOSEPHOTO
peakTopa, aTOMHOM OOMOBI, MATHUTHO-
PE30HAaHCHOM TOMOTpaduH.

AHanM3 1 OIlCHKA BIUSHHUSI
PaIMOaKTUBHOCTHU Ha KUBbBIC
OpPraHU3MBbI, a TAKXKE MOCIEICTBUI
Pa3BUTHUS SIICPHON SHEPTETUKU

C MO3UIIMH SKOJIOTUUECKOU
0e30MacHOCTH; TIPEICTABIICHUN

0 palMoHaILHOM MPUPOOTOJIb30BAHUU
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHHUS TPYNIIOBBIX MPOEKTOB)

Hroro no pazuneny

25

Pa3znen 5. JjemMeHTBI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DJIEMEHTBI
aCTPOHOMUH U
acTpopU3UKH

12

DTarbl pa3BUTHS ACTPOHOMUH.
[TpuknagHOE 1 MUPOBO33PEHYECKOEC
3Ha4YeHHE acTpoHOMUH. [I[puMeHUMOCTh
3aKOHOB (DU3UKU JJ1s1 OOBICHEHUS

HaoOmronenue 38310010 HEDOA
HEBOOPYKEHHBIM IJ1a30M

C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOAKEHHUM JJISI OTIPEICIICHUS




MPUPOJIbI KOCMUYECKUX OOBHEKTOB.
Metoabl aCTpOHOMHYECKUX
uccnenoannii. CoBpeMEeHHbIE
ONTHUYECKHUE TEJIECKOIIBI,
pPaanoTENeCKOIbl, BHeaTMOChepHas
ACTPOHOMMUS.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue
3BE3/1bl, IIJIAHETHI, UX BUAUMOE
JBUKCHHUE.

ComHeuHas cucrema.

Comnue. CoyiHEUHAst aKTUBHOCT.
Nctounuk sneprun ConHIa U 3BE3I.
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIN KJIacc —
CBETHUMOCTbB». 3BE3/IbI TJIABHOM
MOCIIEIOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY» ISl 3BE3]T
[JIAaBHOM MOCJIEI0BATEILHOCTH.
Bnytpennee crpoenune 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS

0 MPOUCXOXKICHUU U 3BoJIIOUK CoHIIa
1 3BE3/. DTanbl )KU3HU 3BE3I.
Muteunslii [TyTe — Hama ["amakTuka.
[Tonoxxenue u npuxenue ConaHua

B ['anakTuke. TUIbI rajJakTUK.
Paguoramaktuku u xkBazapsl. YEpHbie
JBIPBI B /Ipax rajJakTHK.

MOJIO’KEHUS HeOECHBIX 0OBEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3aust CeBEpHOTO MOMyIIapus U
SIPKUE 3BE3IBI.

HaOnronenue B Teneckon JIyHsl, iaHer,
TYMaHHOCTEW M 3BE3HBIX CKOIIJICHUI.
VYyacTue B IUCKYyCCUU O POJIU
aCTPOHOMMH B COBPEMEHHOW KapTHUHE
MHpa, B IPAKTUUYECKOHN JEATEILHOCTH
YEJIOBEKA U TAIbHEHIIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHM.

IToaroroBka cooOIIEHUN O METOAAaX
MOJY4YEHHUS HAyUYHBIX aCTPOHOMUYECKHUX
3HAHUM, OTKPBITUAX B COBPEMEHHOU
aCTPOHOMMUH.

ITprumMeHeHne 0CHOBOIIOJIAraloIIUX
ACTPOHOMHYECKUX MOHSATHUM, 3aKOHOB U
TEOpHUH ISl aHAIU3a U OOBSICHEHUS
(hU3UYECKUX TTPOIIECCOB, MPOUCXOIAITUX
B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXXTAIAKTUYECKOU cpejie, IBUKCHUS
HEOECHBIX TEJ, YBOIIOIMH 3BE3] U
Bcenennoi




Bcenennas. Paciimpenne BeeneHHOM.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bonsmoro B3peiBa. PenukroBoe
U3IIyYEHUE.

MacmrabHas ctpykrypa BeeneHHOM.
MeraranakTuka.

Hepeméunnie mpo0ieMbl aCTPOHOMUH

Hroro no pazneny

12

Pa3nes 6. ®uznyeckuii NpaKTUKYM

6.1 duznyeckuii 16 Cnoco0bl n3MepeHust GU3nIeCKuX [IpoBeneHre KOCBEHHBIX U3MEPEHMI,
MPaKTUKYM BEJIMYUH C HCIIOJIb30BAHUEM UCCJIEJOBaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYECKUX BEJIMYHH, IPOBEPKA
U3MEPUTETBHBIX TPUOOPOB U MPEAIOKEHHBIX TUIIOTE3 (BBIOOD
KOMIIBIOTEPHBIX JaTUNKOBBIX CUCTEM. U3 paboT, ONMCAHHBIX B TEMAaTHUYECKUX
AOCOTIOTHBIE U OTHOCUTEIHHBIC paszzenax «Y4eHUYECKUH SKCIIEPUMEHT,
NOTPEIIHOCTU U3MEPEHUN (PU3NUECKUX | Ja0OpaTOPHBIC padOTHI, IPAKTUKYM))
BesMuMrH. OlieHKa TpaHuIL
IIOI'PEITHOCTEN

Wroro o pazgeny 16

Pa3znen 7. O6o01maroiee noBTopenne

7.1 Cucremaruzanus u 15 O06o01eHne u cucTeMaTu3aus YyacTue B IucKyccuu 0 posid GU3UKH U

000011eHNE
IpEeIMETHOTO
COZIepKaHUs U OIbITa
NesITeTIbHOCTH,
npuoOPETEHHOTO
pY U3y4YeHHUH Kypca

COJZIEpKaHMS PA3JEIOB Kypca
«Mexanukay, «MonexynspHas Gusuka
Y TEPMOJAUHAMUKAY,
«OnexTpoauHamMukay, «Konedbanus u
BOJIHBI», «OCHOBBI CHIELIUATIEHON TEOPUHN
OTHOCUTENBHOCTNY, «KBaHTOBas

ACTPOHOMMHU B Pa3IMYHBIX cepax
NIEeATEIILHOCTH YEJI0BEKA.
[ToaroroBka cOOOIIIEHUN O MECTE
(bU3UYECKOM KapTUHBI MUpPa B Py
COBPEMEHHBIX MPEICTABICHUMN

O MpUpOJIE.




¢buszukm 10-11
KJIACCOB

¢duznka», « INEMEHTH ACTPOHOMUU U
acTpOU3UKI.

Pounb ¢usuku u actpoHOMHUH

B 9KOHOMHYECKOU, TEXHOJIOTHYECKO,
COITMAJIBLHOM U ATHYECKOU cepax
JESATEIbHOCTH YEJI0BEKA, POJIb U MECTO
(bU3UKY U aCTPOHOMUU B COBPEMEHHOM
HAay4YHOM KapTUHE MUpPa, 3HAUCHHE
OMKCATENIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENBHOM U IPOrHOCTUUECKON
byHKUMNA PU3NYECKON TEOPUH, PO
¢duznueckoil Teopun B GOpMHUPOBAHUU
IpeJICTaBICHUN O (PU3NYECKOM KapTUHE
MUpa, MECTO (PU3UUECKON KapTUHBI
MUpa B 0011EM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUN
O IIPUPOAE

Brimonnenue yueOHbIX 3aaHuUi,
JEMOHCTPUPYIOLINX OCBOCHUE
OCHOBHBIX OHATUHN, PUZNIECKUX
BEJIMYMH U 3aKOHOB Kypca (GU3HUKH
10-11 xnaccos

Uroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170

YACOB 11O ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
No Tema ypoka KonnuectBo yacoB ara DIIEKTPOHHBIE
n/m Bcero|Koutposnbubie|[Ipaxtiuecknue|[43y4eHus|  muppoBere
paGoTHI paGoTHI 00pa3oBaTeNIbHbIE
pecypchl
1 |®usuka — QyHmamMeHTaIbHAsS HaAyKa O MPUPOIL 1
2 |HayuHbIif METO/1 MMO3HAHUS U METOIbI UCCIICAOBAHUS 1
bu3NYEeCKUX SBICHUIM
3  |[DKCIepuMEHT U TEOPHS B MPOIECCE MO3HAHUS TPUPO/IBL. 1
HaGmtonenue u sxcriepuMenT B Gu3uKe
4 ||Cnoco0Osl u3MepeHust GU3NIECKUX BEJIMUUH 1
5 ||AOcoisroTHas 1 OTHOCUTENbHAS OTPEIIHOCTH U3MEPEHUI 1
(hU3NIECKUX BEIUYNH
6 |MonenupoBanue B ¢pusnke. Posb u MecTo GU3HKHU B 1
dbopMHUpPOBaHUN COBPEMEHHON HAYYHOUM KapTUHBI MUPA, B
NIPAKTHYECKOHN JEATEIHbHOCTH JII0IeH
7 |[Mexanuueckoe aBmxkenne. Cuctema oTcuera. 1
OTHOCHUTENIBHOCTh MEXaHUYECKOTO ABMKeHHUs. [Ipsamas u
oOpaTHas 3aJ1a4yil MEXaHUKHU
8 |Pammyc-BexkTop MaTepuanbHOl TOYKH, €ro MPOCKIIUU Ha 1
ocu koopauHat. Tpaekropus. [lepemenienue. CKOpoCTb.
WX npoekuuu Ha OCU KOOPAUHAT
9 |PaBHOMepHOE npsiMonuHEHHOE nBMKeHHE. [ paduaeckoe 1
OTIMICaHNE PABHOMEPHOTO MPSIMOJIMHEHHOTO JIBHIKEHUS
10 |Cnoxxenue nepemernieHuit u ckopoctei. Pemienue 3amau 1
11 |HepaBHOMepHOE ABMkKEHUE. MTHOBEHHAsI CKOPOCTb.

Yckopenue. lpamMonuHenHOEe IBUKEHUE C TIOCTOSHHBIM
YCKOPEHUEM




No Tema ypoka KonnuecTBo yacos Harta DJIEKTPOHHbIE
/1 Bcero|Koutposnsubie|[Ipaxtiueckue|[M3y4eHus|  mHbpoBEIe
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
12 |['paduueckoe onvcaHue NPIMOJTMHEHHOTO JBHKCHUS C 1
MIOCTOSIHHBIM YCKOPEHHEM
13 ||CBoboHOe majieHne. Y CKopeHue CBOOOHOTO TaeHUs. 1
3aBUCUMOCThH KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHU U UX rpapuKu
14 || IBmxenue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY
15 |KpuBonuHeitHOE qBUXKEHUE. J[BUKEHUE O OKPY>KHOCTH. 1
YrnoBas u nuHeHaa ckopocTk. [lepunoa u wacrora.
LleHTpOCTpEMUTENBHOE U TTOJTHOE YCKOPEHHE
16 |KonTtpoasHas pabota o teme "Kunemarnka" 1 1
17 |Ilepssrif 3akoH HetoToHna. MHepimanbHbie CHCTEMBI 1
orcuéta. [IpuHumn oTHOCUTENBLHOCTH [ anmuiies.
HewunepuinaabHble CHCTEMBI OTCUETA
18 |Cuna. PaBHO#eiCTBYIOMIas cuina. Bropoii 3akon Hetotona. | 1
Macca
19 |B3aumoneiictBue ten. Tperuit 3akoH HeroToHa 1
20 |[[Tpuaiun cynepmno3unuu cui. Pemenne 3ama4 Ha 1
IIPUMEHEHNE 3aKOHOB HproTOHA
21 |3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJIIEHTHOCTh 1
rPaBUTALIMOHHON U MHEPTHON MacCChl
22 |Cuna TSKECTH U YCKOPEHHE CBOOOTHOTO TaACHUS
23 ||/IBm>xeHue HEOECHBIX TeNl M UX UCKYCCTBEHHbIX 1

cryTHUKOB. [lepBast kocMuueckasi CKOpOCTh. 3aKOHBI
Kemepa




No Tema ypoka KonnuecTBo yacos Harta DJIEKTPOHHbIE
n/m Bcero|Koutposnsubie|[Ipaxtiueckue|[M3y4eHus|  mHbpoBEIe
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
24 |Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1
25 |Cuna tpenus. [Ipupona v BUsbI cuil TpeHus. J{BrkeHue B 1
YKUJKOCTH U ra3e ¢ y4TOM CUJIbI COITPOTUBIICHUS CPEbI
26 |[HaBienme. 'mapoctaTudeckoe napienue. Cruina Apxumesa 1
27 ||AbcomoTHO TBepaoe Teno. [locTymarensHoe 1
BpalaTeabHOe ABIKEHNE TBEPIOTO Tea
28 |MoMEeHT cHIIbl OTHOCUTENBHO OcH BpaiieHus. [Inedo cumpr | 1
29 |CnoxxeHue cuil, IpUIOKEHHBIX K TBepAoMy Teiy. LleHTp 1
TSDKECTH TeJa. Y CJIOBUSI paBHOBECHS TBEpAOTO Tea. Bumib
paBHOBECHUS
30 |Pemenue 3amau 1
31 |KontponbHas pabota mo teme "/[nnamuka. CtaTuka 1 1
TBEpAOro Tena”
32 |Ummmynbc MaTepuabHON TOYKH, CHCTEMBI MaTEPHATbHBIX 1
Touek. LIeHTp Macc cucTeMbl MaTepHATbHBIX TOYCK.
Teopema 0 ABIKEHUU IIEHTPA Macc
33 |mMmynbC cuitel 1 M3MEHEHUE UMITYJIbCca Teja. 3aKOH 1
COXpaHEHUs UMITyJIbca. PeakTUBHOE MBHIKEHNE
34 |MomeHT umnyiibca MaTepuainbHoil Touku. [IpencraBnenue | 1
0 COXPaHEHHH MOMEHTA MMITYJIhCa B IICHTPAITBLHBIX MOJISIX
35 |Pemenue 3amau 1
36 |[PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM MIEPEMEIICHUH. 1

['paduueckoe npeacTaBieHre padboThl CUiIbl. MOIIHOCTH
CHJIBI




/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KonTposibHbIE
paboTHI

[IpakTnueckue
paboTHI

arta
W3y4YCHUS

DJIEKTPOHHbIE
Qg poBbIe
o0Opa3oBareibHbIe

pecypchl

37

Kunernueckas OHCPIHUA. TeopeMa 00 U3MEHEHUU
KHHETHUYECKOMN OHCPIUHU MaTepHaHBHOﬁ TOYKH

38

HOTCHHI/IEUIBHLIG N HCIIOTCHIIMAJIBHBIC CHUJIBI.
HOTCHHI/IEUIBHEUI OQHCPIUA. BTOpaH KOCMHYCCKaAs CKOPOCTb

39

Tpetbst KocMudecKkas cKopocTb. CBA3b pabOThI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHNEM MEXAHUYECKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUYECKOU
DSHEPIUuU

40

Ynpyrue u Heynpyrue CTOIKHOBEHHUS. Y PaBHEHUE
bepnyium 11 uaeanbHOU KUAKOCTH

41

KontponbsHas paboTa o Teme "3akoHbI COXpaHEHUS B
MexaHuke"

42

PasButne npexncraBiaeHuii 0 npupoae TeraoTbl. OCHOBHBIE
nosioxxeHust MKT. luddyzus. BpoyHoBckoe ABMXeHME

43

Ctpoenue ra3000pa3HbIX, JKUJIKUX U TBEPABIX TEll.
XapakTep JIBMKCHHUS U B3aUMOJICHCTBUS YaCTHUIl BEIIECTBA

44

Macca u pazmepsl Mmosiekyn (aTtomoB). KomugecTBo
BemiecTBa. [loctosHHas ABoraapo

45

Temneparypa. TemoBoe paBHoBecue. [lIkana [enbcus

46

Pemenue 3agau

47

WUneanbubiii Ta3. ['a30BbIe 3aKOHEI

48

YpaBuenne MenaeneeBa-Knamneipona. Penrenue 3amayq

49

AOcomoTHas Temiieparypa. 3akoH JlanbToHa

50

HBOHpOIICCCI)I B NACAJIBHOM ra3€ ¢ HOCTOAHHBIM

e




No Tema ypoka KonnuecTBo yacos Harta DJIEKTPOHHbIE
n/m Bcero|Koutposnsubie|[Ipaxtiueckue|[M3y4eHus|  mHbpoBEIe
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
KOJIMYECTBOM BEIIIECTBA
51 |"paduueckoe mpeacTaBiICHNUE U30MPOIIECCOB: U30TEPMa, 1
u30xopa, n3o06apa
52 |OcHoBHOe ypaBHeHHE MKT 1
53 |Pemenue 3amau 1
54 |CBsi3b aOCOMIOTHOM TeMIEepaTypbl TEPMOIMHAMUYECKON 1
CHUCTEMBI CO CPEHEW KUHETUYECKON dHEPTrUeu
MOCTYIATEIHLHOTO TEIIOBOTO JBUKEHUS €€ YaCTHII
55 |O6001eHre U cucTeMaTu3anus 3HaHui 1o Teme "OCHOBBI 1
MKT"
56 |Kontponbhas paborta o teme "OcnoBbl MKT" 1 1
57 |TepmoauHamuyeckasi cucteMa. 3aJaHue BHEIITHUX 1
ycnosui s T/1 cucrempl. BHenIHne 1 BHyTpeHHUE
napametpsl. [lapamerpsl T/ cucremsl kak cpeHue
3HAYEHMSI BEJIMUMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
58 |HyneBoe Hauano tepmoanHamMuku. CaMOIIpoOn3BOIbHAS 1
penakcaius T cucteMbl K TETJIOBOMY PAaBHOBECHIO
59 |Mogenb uaeanbHOro ra3a B TepMOJUHAMUKE. Y CIIOBUS 1
IIPUMEHUMOCTH 3TOU MOJIEIIH
60 ||[YpaBuenue MenneneeBa-Kiamneiipona u BelpaxxeHue AJis 1
BHYTPEHHEU SHEPTUU
61 |Beipakenue 71t BHyTPEHHEH SHEPTUH OJTHOATOMHOTO 1

ujcaTbHOro raza. KBa3ucrarnieckue u HeCTaTHICCKHE
IPOIIECCHI




/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KonTposibHbIE
paboTHI

[IpakTnueckue
paboTHI

arta
W3y4YCHUS

DJIEKTPOHHbIE
Qg poBbIe
o0Opa3oBareibHbIe

pecypchl

62

DneMeHTapHas paboTa B TepMoJuHaMuKe. Beruncienue
paboThl 10 rpaduKy mpolecca Ha pV-auarpamme

63

Termonepeaayda kak cnoco0 M3MEHEHHsI BHYTPEHHE!
sHepruu TJI cuctembl 6€3 coBepIIeHHs pabOTh

64

KOHBGKHI/DI, TCILUIOMPOBOJHOCTD, U3JTYUCHHUC

65

KomnuecTBo TemtoTel. TemtoéMKoCcTh Tena. Y aejIbHas 1
MOJISIpHAsl TETTIOEMKOCTH BELECTBA. Y IeJIbHAS TEIIoTa
CropaHus TOILIMBA

66

Pacuér xonmdecTBa TEIIOTHI IPHU TEILJIONIEpe1ayue

67

[Tonsitue 06 agunabarnom mpouecce. [1lepBblil 3akoH
TEPMOJIMHAMUKHU

68

KonudecTBo TemaoThl 1 paboTa Kak Mephl U3MEHEHUS
BHYTpeHHeW sHepruu T /] cucreMbl

69

BTopoii 3aKoH TepMOIMHAMUKHY /1J1SI PABHOBECHBIX U
HEPaBHOBECHBIX TpoiieccoB. HeoOpatumMocTs mpupoIHbIX
IIPOLIECCOB

70

[Tpuniumnb! aeicTBus TermoBbix MamuH. KIT/]

71

Maxkcumansnoe 3nauenue KII/I. Hukn Kapuo

72

Pemenne 3agau

73

DKOJIOTUYECKHE aCHEKThI UCTIOIb30BaHUS TEILIOBBIX
JIBUraTenen. TermioBoe 3arpsa3HeHUE OKPYKAIOIIEN CPEAbI

e

74

Pemenue 3agau

75

O00011IeH1E U cucTEMATH3AlU 3HAHUI IO TEME
"Tepmoaunamuka. TenaoBbie MaMHb!"




No Tema ypoka KonnuecTBo yacos Harta DJIEKTPOHHbIE
n/m Bcero|Koutposnsubie|[Ipaxtiueckue|[M3y4eHus|  mHbpoBEIe
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
76 |KontpoabsHas padota o Teme "TepmoanHamMuKa. 1 1
TernnoBble MalvHbI"
77 |[TapoobpazoBanue u KoHAeHcanus. Micnapenue u kunenue. | 1
VY nenpHas TeroTa napooopa3oBaHUs
78 |HaceImieHHbIe M HEHACHINIEHHBIE Mapbl. KauecTBeHHas 1
3aBUCUMOCTb IUNIOTHOCTH U JABJICHUS HACBHIIICHHOTO Tapa
OT TeMIIePaTyphl, UX HE3aBUCUMOCTh OT 00BbEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEpaTyphbl KUTICHUS
OT JIaBJICHUS B KUJKOCTHU
79 |BmaxHoCTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS 1
BJIQ)KHOCTD
80 ||Pemenue 3agau 1
81 |Teépmoe Teno. Kpucrammueckne n amopgHbIe Tena. 1
AHM30TpPONMS CBOWCTB KPUCTAIIIOB
82 |[InaBneHue M KpUCTALTU3ANMS. Y IeJbHAs TEIIOTa 1
iaieHus. Cyomumanust
83 |dedopmanuu TBEpaOTO Tena. PacTsokenue u cxaTue. 1
Cnsur. Moayne FOnra. [Ipenen ynpyrux nedopmaruit
84 |TemnoBoe pacmMpeHne KUAKOCTEH U TBEPIBIX TEN. 1
AHrapMOHH3M TEIUIOBBIX KOJICOAHUN YaCTHI] BEIIECTBA
85 |I[IpeoOpaszoBanue sHEepruu B (pazoBhIX MEpexoax 1
86 |YpaBHeHue TemioBoro OagaHca 1
87 |Pemenue 3amau 1
88 |[loBepxHOCTHOE HaTsHKeHHUE. KanmuiuisipHbIe sIBJICHUS. 1




No Tema ypoka KonnuecTBo yacos Harta DJIEKTPOHHbIE
n/m Bcero|Koutposnsubie|[Ipaxtiueckue|[M3y4eHus|  mHbpoBEIe
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
JlaBneHue 1oJi MCKPUBIIEHHON MOBEPXHOCTHIO KUIAKOCTH.
dopmyiia Jlammaca
89 ||O6001IeHNEe 1 cUCTEMATH3ALMS 3HAHUN 10 TEME 1
"ArperatHble COCTOsIHUS BemiecTBa. Pa3oBbie nMepexo bl
90 |KonTtpombHas pabota 1mo Teme "ArperaTHble COCTOSHUS 1 1
BemecTBa. @a3oBbIE IEPEXOIBI"
91 |DnexTpusanus Ten u €€ MPOSBICHUS. DIEKTPUICCKHI 1
3aps. J[Ba Buaa aNeKTpUyIecKux 3apsaoB. [IpoBogHuKH,
TUDJICKTPUKHU U TIOTYTIPOBOIHUKN
92 |DnemeHTapHBIN AIEKTPUIECKU 3apsa/. 3akoH coxpanenus || 1
AIEKTPUIECKOTO 3apsaa
93 |B3aumogeiicTBue 3apsioB. Todeunbie 3apsbl. 3aKOH 1
Kynona
94 |Pemenue 3amau 1
95 |Dnektpuueckoe nosie. Ero geiicTBre Ha 2JIEKTpUUECKHE 1
3apsiibl
96 |Hanpsok€HHOCTD AnekTpudeckoro moss. [IpoOHbIi 3apsi. 1
JIvHUY HanPsSHKEHHOCTH DJIEKTPUYECKOTO TTOJIA.
OIHOPOZHOE AIEKTPUUECKOE MOJIe
97 |IloTeHIMaIBLHOCTD AIEKTPOCTATUUECKOTO T0JIsl. Pa3HOCTH 1
MOTCHIINMAJIOB U HANIPSDKCHHE
98 |[lloreHrmanbHas SHEPTUs 3apsiaa B JIEKTPOCTATUUECKOM 1
nosie. [ToTeHIman 31eKTpoCcTaTHIeCcKOro Mmois
99 |CBs3b HANPSHKEHHOCTH TOJIA U PA3HOCTH MOTCHIMANOB uist | 1

QJICKTPOCTATUYCCKOI'O T10JIA




No Tema ypoka KonnuecTBo yacos Harta DJIEKTPOHHbIE
/1 Bcero|Koutposnsubie|[Ipaxtiueckue|[M3y4eHus|  mHbpoBEIe
paGoTHI paGoTHI o0Opa3oBaTelIbHbIC
pecypchl
100|[TpyuHIMI CYyIEPIO3UITAN YAESKTPUUCCKUX TTOJICH 1
101|Pemenune 3amau 1
102|[Tone Toueunoro 3apsaa. [lone paBHOMEPHO 3apsKEHHON 1
chepsl
103|ITosre paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY 1mapa. [Tome 1
PAaBHOMEPHO 3apsHKEHHON OECKOHEUHOM MII0OCKOCTH
104|ITpoBOHUKH B DJEKTPOCTATHUECKOM I10J1€. Y CJIOBUE 1
paBHOBECHUS 3apsiIOB
105||/IuaneKTPUKH U MOTYIIPOBOIHUKH B JIEKTPOCTATUYECKOM 1
noiie
106|KonaencaTtop. 1eKTpOEMKOCTh KOHIEHCATOPA. 1
DNeKTPOEMKOCTD MIIOCKOTO KOHIEHCATOpa
107|ITapannenpbHOE COSAMHEHUE KOHICHCATOPOB 1
108|ITocemoBaTenbHOE COSTMHEHHIE KOHICHCATOPOB 1
109|[Oueprus 3apsHKEHHOTO KOHIEHCATOpa 1
110|Pemrenne 3agau 1
111 ABu>xeHue 3aps>KEeHHOM YaCTUIIB B OJTHOPOTHOM 1
AICKTPUICCKOM TI0JIe
112|Pemenune 3amau 1
113||0O60061eHre U crucTeMaTH3aIys 3HAaHUH 10 TeMe
"Onextpuyeckoe nojue"
114|KonTpomnbsHas paboTa o Teme "DaeKTpudeckoe mojue" 1 1
115||Cuna Toka. ITocTosiHHBIN TOK. Y CJIOBHS CYIIECTBOBAHUS 1

IMOCTOAHHOTO JJICKTPHUYICCKOI'O TOKA
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Tema ypoka

KomnuecTBo yacoB

Bcero

KonTposibHbIE
paboTHI

[IpakTnueckue
paboTHI
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W3y4YCHUS

DJIEKTPOHHbIE
Qg poBbIe
o0Opa3oBareibHbIe

pecypchl

116

Hcrounuku Toka. Hanpsixkenne un 3/[C

117

3akoH OMa U1 y4acTKa enu. DIEKTPUIECKOe
CONIPOTHUBJICHUE

118

3aBHUCHUMOCTD COIIPOTHUBJICHUSA OAHOPOAHOI'O IIPOBOAHMKA
OT €T0 JJIMHBI U II0Iaan IOIICPpCUYHOro CCUCHUA

119

Y nenapHOE CONPOTHUBIICHUE BellleCTBA. PereHue 3amau

120

HOCJIGI[OBEITGJILHOG, IMapauiCJIbHOC, CMCIIAHHOC
COCOIMHCHUC ITPOBOJHHUKOB

121

Pacuér pa3BeTBI€HHBIX NeKTpUUecKuX 1eneil. [IpaBuia
Kupxroda

122

Pemenne 3agau

123

Pabota snextpuyeckoro Toka. 3akoH J[xoyns —Jlenna

124

Pemenue 3agau

125

MoOIHOCTB AAEKTPUUECKOTO TOKA. TeruioBas MOITHOCTb,
BbLJIEJISIEMAs HA PE3UCTOPE

G

126

Pemenne 3amau

127

DJIC 1 BHyTpEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA

128

3axoH Oma 111 OJTHOM (3aMKHYTOM) 3JIEKTPUYECKON LeNn

129

Pemenne 3agau

130

MoniHOCTh HCTOUYHHKA TOKA

131

KopoTtkoe 3ambikanue

132

KonzgeHcatop B 11er1 NOCTOSTHHOTO TOKA

133

Penrenne 3agau

R




No Tema ypoka KonnuecTBo yacos Harta DJIEKTPOHHbIE
/1 Bcero|Koutposnsubie|[Ipaxtiueckue|[M3y4eHus|  mHbpoBEIe
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
134|Pemenne 3amau o Teme "I1oCTOSIHHBIN JIEKTPUICCKUIMA 1
TOK"
135|Pemenne 3amau o Teme "I10CTOSIHHBIN JIEKTPUICCKUIMA 1
TOK"
136|Pemenue 3agaq mo teme "I10CTOSHHBIN 3IIEKTPUICCKUAN 1
TOK"
137||O0001enne u cucTeMaTn3aus 3HaHui [0 TEME 1
"IIoCTOSTHHBIN JIEKTPUUECKHM TOK"
138||[KontponsHas padota o Teme "[locTosHHBIIHI 1 1
AJICKTPUYECKUAMN TOK"
139|[3nexTpudeckas mpoBOIUMOCTh PA3IMYHbBIX BEIIECTB. 1
DJIEKTpUYECKHUM TOK B MeTaiiax. CBepXIpOBOAUMOCTh
140|3nexTpudecKkuii TOK B pacCTBOpax M paciiiaBax 1
ANEKTPOIUTOB. 3akoHbl Dapases 1 dIEKTPoIn3a
141|OnexTpuyeckuii TOK B razax. [Lna3zma 1
142|9nexktpudeckuii TOK B Bakyyme. BakyyMHbie mpubopbl 1
143|9nekTpudeckuii TOK B OJYIPOBOTHUKAX 1
144|TTomynpoBOHUKOBEIE TIPUOOPHI 1
145| ®usnyeckuii npakTUKyM o teme "M3Mmepenne cuibl Toka 1 1

W HAIIPAKCHUS B LCIIHM ITIOCTOAHHOI'O TOKaA ITPHU ITIOMOIIIHN

aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEITHHBIX TPUOOPOB" MK

"3HaKOMCTBO ¢ 1T POBOI TabopaTopuel o GU3NKe.

[Tpumeps! u3mMepenust PU3NUECKUX BETUYNH MPU TOMOIIN

KOMIIBIOTEPHBIX JaTYUKOB"
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Tema ypoka

KomnuecTBo yacoB

Bcero

KonTposibHbIE
paboTHI

[IpakTnueckue
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o0Opa3oBareibHbIe

pecypchl

146

Du3NYECKU NPaKTUKyM 10 Teme "M3ydeHue
HEPABHOMEPHOTO IBUKEHUS C LIEJIbIO ONIPENCIICHUS
MTHOBEHHOU CKOpOCTH"

1

147

duszndecKuil MpakTUKyM 1o teme "V3aMepeHne yCKopeHus
MIpY MPSIMOJTMHEMHOM PAaBHOYCKOPEHHOM JABUXKEHHUU TI0
HaKJOHHOM miockocTH' min "VccieqoBaHue 3aBUCUMOCTH
MyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JIBMKEHUUN"

148

@u3nUeCKuil MPaKTUKYM 10 TeMe "VI3MepeHne yCKOpEeHUs
cBoOOIHOTO TageHus" uinu "M3ydenue NBI>KEHUS Tea,
OpOIIEHHOTO TOPU30HTAIILHO"

149

@u3nuecKuil NpakTUKyM 1o teme "V3ydueHue JBUKEHUS
TeJa MO0 OKPYKHOCTH C MOCTOSSHHOW 110 MOAYJTIO

ckopocTthio" wim "McciaenoBaHue 3aBUCUMOCTH IIEpUoa
oOpareH1s KOHUYECKOTO MasTHUKA OT €ro rnapameTpoB”

150

du3nuecKkuil NpakTUKyM 1o teme "V3mepenue
PaBHOCHCTBYIOIICH CHIIBI IPU JBUXKEHUU OpyCKa 1Mo
HaKJIOHHOU rtockoctu" unm "l[IpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHH JIBIKEHUS OpycKa MO HAKJIOHHOM
MJIOCKOCTHU Ha 3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

151

®duznueckuil mpakTuKyM no teme "lMccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAOIINX B IPYKUHE U
pe3nHoBOM obpasiie, oT ux Aehopmanun’ nnu "M3yuenue
JBUYKEHUS CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON
yepe3 JETKuii 010K"

152

duznyeckuil MpakTUKyM 1o teme "M3mepenue
Kod(dumreHTa TpeHus 1Mo BEIMYUHE YTIIOBOTO
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kod(pdunmenta 3apucumoctu Frp(N)" wnu "UccnenoBanue
JBIKEHUS OpycKa MO HAaKJIOHHOM MIIOCKOCTH C
nepeMeHHbIM K03 purmenToM TpeHus" win "Mzydyenue
JIBI>KCHUS Tpy3a Ha Bajly ¢ TpeHueM"

153

duznueckuil MpakTUKyM 1o teme "HccienoBanue ycioBHii
paBHOBECHUS TBEPIOIO TEJIa, UMEIOIIEr0 OCh BpalieHus"
i "KoHCTpyrpoBaHuE KPOHIITENHOB U PACUYET CUIT
ynpyroctu'" win "M3ydeHue ycToMuruBOCTH TBEPAOTO TENA,
HMMEIOIIETO IUIOMaaAb OMOpHI"

154

duznyecknil MpakTUKyM 1o teMe "M3Mepenne nMirysbca
TeJa 1o TOpMO3HOMY IyTH" unu "M3MepeHune Cuibl TSrH,
CKOPOCTH MOJEJIN JIEKTPOMOOMIIS U MOIIIHOCTU CHUJIBI
Tarn" win "CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C
MMIYyJIbCOM ciibl' unu "HccienoBanne COXpaHeHUst
VMITYJIbCA MPY YIPYTOM B3aWUMOJEHUCTBUU' WIIU
"M3MepeHre KNHETUYECKON YHEPTHUH TEJA 10 TOPMO3ZHOMY
nytu"

155

@u3n4ecKnid MPakTUKyM 1o Teme "M3yuenue
U30TEPMHUUECKOTO0 Tpolecca (peKOMEH10BaHO
UCIoJIb30BaHue 1udpoBoii nadoparopun)" win "M3ydenue
M30X0pHOTO npouecca” win "M3ydyenne n3006apHoro
npouecca” win "[IpoBepka ypaBHEHUS COCTOSIHUS"

156

@u3nuecKuil MPaKTUKYM 10 TeMme "M3MepeHne yaenpHon
temnoémMkocTu'" wim "MccnenoBanre npoiecca OCThIBaHUS
BemiectBa" win "Mccnenoanue aguadbaTHoro mpoiecca'
unu "M3ydyeHre B3auMOCBSI3M SHEPTUU MEKMOJIEKYJISIPHOTO




/o

Tema ypoka

KomnuecTBo yacoB

Bcero

KonTposibHbIE
paboTHI

[IpakTnueckue
paboTHI

arta
W3y4YCHUS

DJIEKTPOHHbIE
Qg poBbIe
o0Opa3oBareibHbIe

pecypchl

B3aMMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS KUIKOCTEH"

157

Pu3NYECKU NPaKTUKyM 10 Teme "M3ydeHue
3aKOHOMEPHOCTEH UCTIapEeHUS KUIKOCTCH" MiIn
"NU3MmepeHue yaeabHOM TEIIOTHI TJIaBJICHUS JIba" Win
"N3ydeHune CBOMCTB HACBIIIEHHBIX MTapoB' WIH
"U3Mepenne abCOMOTHOM BIAXKHOCTH BO3/IyXa M OLICHKA
Macchbl 1apoB B noMerneHun". Msmepenne koadduimenrta
MTOBEPXHOCTHOTO HATSKCHUS

158

duznyeckuii npakTukym mno teme "Habmonenue
MIPEBPAILECHUS SHEPTUHU 3aPsKEHHOTO KOHIEHCATOPA B
SHEPIUIO U3Iy4YeHHUs cBeroguoaa” i "M3yuenue
MPOTEKAHMS TOKA B LIETH, COJIEpIKaIleld KOHIeHcaTop' uiun
"Pacnipenenenue pa3HOCTH MOTEHIMAJIOB (HAMPSKEHUS)
IIPU MOCJIEA0BATEIbHOM COEIMHEHUH KOHJIEHCATOPOB"

159

@usnueckuii mpakTukym no teme "MccnenoBanue
CMEIIIAHHOTO COeIMHEHUs pe3ucTopoB" uin "M3Mepenue

it Y P Y
YAEIBHOTO COMPOTHUBIICHUSI TPOBOAHUKOB' MIH
"HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSIKEHUS
JUIS JIaMObBI HaKaJIuBaHUsS"

160

dusznueckuii npaktukym no teme "Habmonenue
anextponu3a’ wim "M3aMepenue 3apsia 0AHOBAJIEHTHOTO
noHa" nunu "MccnenqoBanue 3aBUCUMOCTH COITPOTUBIICHUS
TEPMOPE3UCTOPA OT TemIiiepaTypsl’ win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEPUCTUKU auoaa"

161

PesepBubIil ypok. O6001IeHNE U cCHUCTEMAaTH3aIUs 3HAHUIA
o teme "Kunematuka"




No Tema ypoka KonnuecTBo yacos Harta DJIEKTPOHHbIE
/1 Bcero|Koutposnsubie|[Ipaxtiueckue|[M3y4eHus|  mHbpoBEIe
paGoTHI paGoTHI o0Opa3oBareibHbIe
pecypchl
162|[Pe3zepBHblii ypok. O600IIEHNE U CUCTEMaTH3allusl 3HAHUN 1
o teme "JIluHamuka"
163|[Pe3epBHblii ypok. O600IIEHNE U CUCTEMAaTH3allUsl 3HAHU N 1
no teme "CraTtuka TBEporo Tena'
164|Pe3epBHbIii ypok. O000IIIEHNE M CHCTEeMAaTH3aIMs 3HAHUI 1
110 TeMe ""3aKOHBI COXPAHECHHS B MEXaHUKE"
165|(Pe3epBHbIii ypok. O000IIEHNE U CHCTEeMaTH3aIMs 3HAHUI 1
1o TeMe "OCHOBBI MOJIEKYJISIPHOKHUHETUYECKON Teopuun”
166|PezepBHbIii ypok. O000IIEHNE U CHCTEMAaTH3aIIMs 3HAHUI 1
o teme "TepmoauHamuka. TemnnoBble MaIUHBL"
167|PezepBHblii ypok. O600IIIEHNE U CUCTEMATH3allUsI 3HAHUHN 1
1o Teme "ArperaTHbie COCTOAHUS BenlecTBa. Da3oBbie
nepexojp!"”
168|[Pe3zepBHublit ypok. O600IIIEHNE U CUCTEMATH3allUsI 3HAHUHN 1
1o Teme "DnuekTpuyeckoe mnojie"
169|[Pe3epBHblii ypok. O600IIIEHNE U CUCTEMATH3allUsI 3HAHUHN 1
1o TeMe "I1oCTOSTHHBIN ANeKTpUYECKUil TOK"
170|Pe3epBHblii ypok. O600I1IEHHE U CUCTEMATH3AIMs 3HAHUM 1
1o TeMe ""Toku B pa3nnuHbIX cpegax”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KITACC

No Tema ypoka KonunuectBo wacos Jara DIIEKTPOHHbIE
/1 Beero|Kontposnshbie|[Tpakuueckne|[H3y4eHHs|  LUppOBbIC
paboTHI paGoTHI 00pa3oBaTeNILHBIE
pecypchl
1 |B3aumonelicTBHe MOCTOSSTHHBIX MAarHUTOB M MMPOBOJAHUKOB C|| 1
TOKOM. MarautHoe nosie. ['unoreza Ammepa
2 | BexTop MarHUTHOM MHAYKIUU. [TpyuHIIMT cyniepno3uiuu 1
MarHUTHBIX NOJIEH. JIMHUYM MarHUTHOW MHIYKIUU
3 |MarauTHOE€ 1oJje npoBOJAHMKA ¢ TOKoM. OmbIT DpcTeaa 1
4 | Cuna Ammepa, e€ HampaBJICHUE U MOTYJIb 1
5 |Pemenue 3amau 1
6 |[IpumeHeHue 3akoHa AMrepa. DIEKTPOU3MEPUTETbHbBIC 1
puodOpHI
7 |Cuna Jlopenna, e€ HampaBiieHHE U MOYJb. [[BU>keHUe 1
3apsOKCHHON YacTHIIBI B OJHOPOJIHOM MAarHUTHOM T10J1€
8 ||Pemenue 3agau 1
9 |Pa6ota cwibl Jloperiia 1
10 |Pemrenwne 3amau 1
11 |MaruautHoe nosie B BemecTse. deppoMarHeTHKy, napa- u 1
JTMaMarHeTUKA
12 ||OcHoBHBIE cBOliCTBa (peppomMarHeTukoB. [Ipumenenue 1
beppoMarHeTUKOB
13 |[Pemenune 3amau no teme "MarautHoe noJie" 1
14 |Pemrenwne 3aga4d no teMe "MaruutHoe noJe"
15 |[fIBieHne 3nexkTpoMarHuTHOM MHAYKIMH. [IoTOK BekTOpa
MarHUTHOW UHYKITAN
16 |[DAC unnyknuu 1




17 |3akoH snekTpoMarHuTHOM UHAYKIMK Dapases 1

18 | BuxpeBoe smekTpudeckoe mone. Toku Dyko 1

19 |[DAC uHayKIIMA B IBWKYIIMXCS MPOBOTHUKAX 1

20 |Pemnrenne 3amau 1

21 |[IpaBuno Jlenna 1

22 |MuanykTtuBHOCTH. KaTyika MHAYKTUBHOCTH B IICTTH 1
[IOCTOSIHHOTO TOKa

23 |SBnenne camonHaykimn. 3J[C caMOnHIyKITNN 1

24 | DHeprusi MAarHUTHOTO TMOJISl KATYIIKU C TOKOM. 1
DJIEKTPOMArHUTHOE TI0JIC

25 |Pemenue 3amau 1

26 ||O000mene 1 cucTeMaTh3alis 3HAHUI 10 TEME 1
"OnexkrpoauHaMuka"

27 |KonTtpoapHas pabota 1o Teme "DaeKTpoauHaMuKa" 1

28 |KonebarennHas cucrema. CBOOOIHEIE KOICOAHHS. 1
["apmoHnyeckue kojieOaHus

29 |KunemaTtnueckoe ¥ JUHAMUYECKOE OMUCAHUE 1
K01e0aTeIbHBIX IBUKEHUN

30 |DuepreTuyeckoe onvcanue. BeiBoa TMHAMHUYECKOTO 1
OTIMCAaHMs TAPMOHUYECKUX KOJICOaHU 13 UX
DHEPIeTUICCKOT0 M KHHEMATHYECKOTO OITHCAHUS

31 |Ammiutyna u aza konebanmii 1

32 |Ilepuon u yacroTa konebanuid. [lepuoa manbix cBoOOAHBIX || 1
KoJieOaHW MaTeMaTHYecKoro MasTHuka. [lepuos
CBOOOJTHBIX KOJICOAHHH MPY>KMHHOTO MasTHUKA

33 |3aryxaromue kojaebanus. BeiHY)1eHHBIC KOJICOaHMS. 1

Pe3onanc




34

ABTOKOJIEOAHUSA

35

Penrenune 3amau

36

Ypok-koHpepeHius "MexaHndeckue KoJieOaHus B
MY3bIKaJIbHBIX UHCTPYMEHTaX"

37

O000111eH1E U cUCTEMATH3AlIU 3HAHUI IO TEME
"Mexanunueckue Koyicoanus"

38

DnekTpoMarHuTHbIe Kojebanus. KonebaTenbHbI KOHTYP

39

®opmyna Tomcona. CBsA3b aMILTATYABI 3apsaa
KOH/ICHCAaTOpa C aMILTUTYI0M CUJIbI TOKa B KOJIEOATETbHOM
KOHTYpE

40

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM
KOHTYpE

41

3aTyxaronue IeKTPOMarHuTHBIE KOJIeOaHusl.
BriHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS

42

[IepemenHBIN TOK. Pe3uCTOp M KOHAEHCATOP B LENU
IIEPEMEHHOTO TOKA

43

KaTymika "HIyKTUBHOCTH B LIENIN IIEPEMEHHOTO TOKa

44

3akoH Oma U1 3JIEKTPUUECKON LENU MEPEMEHHOr0 TOKa

45

MOoOIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICVCTBYIONIEE 3HAYCHHUE CUJIbI TOKA W HAIPSKCHUS

46

Pe3oHaHC B 3JIEKTPUYECKOU LIETTH

47

Pemenne 3agau

48

Uneansubiif Tpanchopmartop. [IponsBoacTso, nepenaya u
noTpeOJICHHE DIEKTPUICCKON IHEPTUU

49

DKOJIOTUYECKUE PUCKHU MPU ITPOU3BOJICTBE
aneKTpodHeprun. KynbTrypa nenoiab3oBaHus
AJIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HU

50

Pemenne 3agau




ol

Pemienne 3agau

52

O0001IeHNEe ¥ CHUCTEMAaTH3alUs 3HAHUU 110 TEME
"JNeKTpOMarHuTHhIC KojaecOaHus"

53

MexaHU4eCKHEe BOJIHEIL. XapaKTepI/ICTI/IKI/I MCXaHHUYCCKHUX
BOJIH

54

CBoiicTBa MEXaHUYECKUX BOJIH

55

3ByK. XapakTEePUCTUKHU 3ByKa

56

Nuppa3syk u ynpTpasByk. LllymoBoe 3arps3Henue
OKpY’KalOILEH CpeIbl

S/

Pemenne 3agau

58

DJIEKTPOMArHUTHBIE BOJIHBL. M3mydueHue
3JICKTPOMArHUTHBIX BOJIH

59

3HCpFI/IH QJICKTPOMAruuTHBIX BOJIH. CBoiicTBa
QJICKTPOMAIHUTHBIX BOJIH

60

[ITkaya 351eKTpOMAarHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

61

[TpuHIMIIBI paIUOCBS3U U TeNIEBUICHUS. Pagnonokanusi.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl

62

KontponsHas padota o teme "Kosnebanust u BOJIHBI"

63

CBeT. 3aK0H NPSMOJIMHEWHOTO pacpOCTPAHEHHUSI CBETA

64

Pemenue 3a1au Ha NnpUMEHEHNE 3aKOHA MTPSMOJIMHEUHOTO
pacnpoCTPAHEHHUS CBETA

65

OTtpaxenue ceta. [1nockoe 3epkano. Chepudeckoe
3epKalio

66

[Ipenomnenue cBeta. AOCOMIOTHBIM U OTHOCUTEIbHBIN
rokKasaresnsp npesomMiieHus. [loaHoe BHyTpeHHEee
oTpaxeHue. [IpenenpHblil yroia noJaHOro BHYTPEHHETO
OTPaXECHUS




67

Pemenue 3a7a4 Ha IPUMCHCHUC 3aKOHOB OTPAKCHUA U
IMPpCIIOMJICHUS CBCTA

68

Xon nyueit B mpusMe. Jlucniepcus cBeta. CiioxKHBIN COCTaB
oenoro cBeta. Llger

69

JInn3pl. DOKYCHOE pAaCCTOSHUE U ONITHUYECKAS CUJIA JIMH3bI

70

[TocTpoeHue n3o0paxeHU B JIMH3aX U UX CUCTEMAX.
VYBenuueHue JIMH3bI

71

Pemienue 3a1au Ha mocTpoeHne N300paKEHUH,
MOJIYYa€MbIX C TOMOIIBIO JIMH3

72

['ma3 kak onTUYeckasi cuctema

73

Pemenue 3amau. [Ipenensl npuMeHUMOCTH
F€OMETPUYECKON ONTUKHU

|

74

CKOpOCTB CBCTa U MCTOJbI €€ U3MCPCHUA

75

Jucrnepcus ceera

76

WnTtepdepenius crera

77

KorepeHnTHbie HCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB

R~

/8

Pemenne 3amau

79

[Tpumenenue naTepPepeHnm

80

Hudpakums cBeta

81

HudpaxuyonHas pemérka. Y cioBue HaOIIOAEHUS
TJIaBHBIX MAKCUMYMOB

R~

82

Pemenue 3agau

83

[TonnepedyHoCTh CBETOBBIX BOJIH. [losipusanus ceera

84

Pemenne 3amau

85

CBeToBbIC SIBJICHUS B IPUPOJIE

86

O000111eH1E U cucTeMaTu3anusa 3HaHui mo teme "Onrrka"

e




87

KonTtponbHas paborta no reme «OnTuka

88

[ paHuIBl NPUMEHUMOCTH KJIIACCUYECKON MEXAHUKHU.
3aKOHBI AJEKTPOIMHAMHUKYN U IPUHLIMI OTHOCUTEIBHOCTH

89

HOCTy.HaTBI CHCHI/IaHBHOﬁ TCOPHUHN OTHOCHUTCIIbBHOCTHU

90

[IpocTtpancTBeHHO-BpeMeHHOI nHTepBall. [IpeoOpa3zoBanus
Jlopenua. YcinoBue npudMHHOCTA. OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIEHNE BPEMEHHU U COKpaICHUE
JTUHBI

91

3HCpFI/IH 1 UMITYJIbC peHHTHBHCTCKOﬁ HJaCTHUIbI

92

CBs13b MacCHI ¢ SHCpFHGﬁ U UMITYJIbCOM pCJI}ITHBHCTCKOI;'I
JaCTHUIbI. 3Hepr1/151 ITOKOs1

|

93

PaBHOBEeCcHOE TeMJIOBOE N3JTy4YCHHUC

94

3akoH cMmenleHns Buaa

95

I'unoreza M. IInanka o kBanTtax. @oToHBI

96

DHeprusi 1 UMNyJbc GoToHa

97

dotordpdext. OnbiThl A. I'. CtoneToBa. 3aKOHbI
dboTorddexra

R~

98

VYpaBHenue DitHiurelina st porordpdexra. "Kpacnas
rpanuna"” poroddpdexra

99

JlaBnenue ceera. OnwiTel I1. H. JIeGenena

100

BoHoBrIe cBOMCTBA YaCTHI]

101

Bonnel ne bponna. lnvnaa BonHb! Ae bpousa u pa3mepsl
00J1aCTH JIOKAIM3AINH ABMKYIIEHCS YaCTHIIBI

102

KopryckynsipHO-BOJTHOBOM Jyaanu3m

103

Judpakiuuys 37eKTPOHOB HAa KpUCTALIaxX

104

Crneuuduka n3mepennii B MUKpomupe. COOTHOIIEHUS
HeonpenenéHHocrei [ eitzendepra




105

Pemenue rpadguueckux 3agau

106

Pemenne pacu€rHbix 3amau

107

KonTtponbsHas padora no temam: "OcnoBel CTO",
"KopnyckynsipHO-BOJHOBOM qyasin3m"

108

OneITHI IO HCCIIEOBAHUIO CTpOCHUs aToMa. [1naneTapHas
Mozenb aroma Pesepdopaa

109

[Toctynater bopa

110

Bunpel ciektpoB. CiekTp ypOBHEN SHEPTUH aTOMaA
BOZOpOJA

111

Crnontannoe u BBIHYKJICHHOC U3JTYyUYCHHUC CBCTA

112

Jlazep

113

Hyxnonnas monens sigpa ['eitzenOepra-MBanenko. 3apsi u
MaccoBoe uuciio sapa. M3orormel. PannoakTuBHOCTH

114

3aKkoH paanoakTUBHOrO pacnana. CBoiicTBa
VOHU3UPYIOLIETO U3y4YeHUsl. BivsiHue paguoaKkTUBHOCTH
Ha JKMBbIC OpraHu3Msl. Jlozumerpus

115

DHeprus CBA3M HYKJIOHOB B siqpe. Anepubie cuibl. Jledext
Macchl sapa. AnepHslie peakuuu. AnepHple peakTOpsl.
[Tpo6GsieMbl ymipaBisieMoro TepMOs,AEPHOTO CUHTE3A.
DKOJIOTMYECKHUE ACTIEKThI Pa3BUTHS SAEPHON SHEPIrEeTUKH

116

MeTtonbl perucTpaluy U UCCIEAO0BAHUS FJIEMEHTAPHBIX
yactull. PyHJaMEHTaJIbHbIE B3aUMOICUCTBUS. baproHsbl,
Me30HbI U JenToHkI. [IpeacraBnenue o CtangapTHOM
Mojenu. KBapk-riitooHHas MOJIEIIb AIPOHOB

117

®dusuka 3a npeaenamu CtanaapTHOM Moaenu. TémHas
MaTtepus U TéMHas dHeprus. EquacTBO pruznyeckoi
KapTHUHBI MUpPA

118

DTarbl pa3BUTHS ACTPOHOMHU. 3HAYEHUE ACTPOHOMUHU




119

HpI/IMeHI/IMOCTB 3aKOHOB (I)I/ISI/IKI/I JIIA 00BACHCHUS
MpUpOoAbl KOCMHUYCCKUX 0OBEKTOB. MCTOI[I)I
ACTPOHOMHNUYCCKHUX HCCHG,ZIOBaHI/Iﬁ

120

CoBpeMeHHbBIE ONITUYECKUE TEIIECKOTBI, PAIUOTEIECKOIIHI,
BHeaTMoc(hepHas aCTPOHOMUS

121

Bun 3Bé3mH0T0 Heba. Co3Be3aus, ApKue 3BE3/bI, TTIAHETHI,
X BHIUMOE JIBHOKCHHUE

122

Conneynas cucrtema. Conaiie. ComHeuHass aKTUBHOCTb.
Hctounuk sHeprun CoJiHIA U 3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKH. JluarpamMmma
"CHEeKTpaJIbHBIN KJIACC — CBETUMOCTB"

124

3B€3I[I>I rJIaBHOM IMOCJIICAOBATCIbHOCTH

125

BuyTtpennee ctpoenue 38311 COBpeMEHHBIE
MPEJICTABICHUS O IPOUCXOXKACHUHU U 3BOtoMK CoJIHIA U
3BE3/1. DTaIbl )KU3HU 3BE3]]

126

Mneunsiit [yt — Hama ['anaktuka. TUIbl ralakTHK.
YEpHbIe IBIPHI B SIAPAX TATAKTUK

127

Bcenennas. Paciimpenue Beenennoit. 3akon Xa06uia.
Teopus bonpmoro B3psiBa. PenmkroBoe n3nyueHue

128

MacirabHas ctpykrypa Beenennoil. Mertaranaktuka

129

Hepeménnsie nmpobieMbl aCTpOHOMUH

130

®duznueckuil mpakTuKyM 1o teme "lccnenoBanue
MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB' WIIN
"UccnenoBanue CBOMCTB heppOMarHeTUKOB' WK
"UccnenoBanue AEHCTBUS TOCTOSIHHOTO MarHWTa Ha paMKy
¢ ToKoM"

131

duznyeckuil MpakTUKyM 1o teMe "M3mepeHne cuibl
Awmnepa" win "M3ydyeHune 3aBUCUMOCTH CUIIBI AMIiepa OT
cuibl Toka" win "OnpeneneHre MarHuTHOM MHAYKIUY Ha




OCHOBE U3MEpEHUs cuiibl Ammepa'

132

dusnueckuil mpakTukyMm no teme "MccnenoBanue siBIeHUS
AIEKTPOMArHUTHOM MHAYKIMK" uiu "OnpeneneHue
WHYKIIMU BUXPEBOTO MArHUTHOTO MOJIA"

133

dusnueckuil mpakTukyMm mno teme "MccnenoBanue siBICHUS
camonHAyKuu" wim "COopka MOJEIH
AJIEKTPOMArHUTHOIO reHeparopa’

134

®duznueckuil MpakTUKyMm 1o teme "M3mepenue nepuoaa
CBOOOJIHBIX KOJIEOAHUI HUTSHOTO U MPY>KUHHOTO
MAasITHUKOB"

135

®duznueckuii nmpakTukym mno teme "lIpeodbpazoBanue
SHEPrUM B MPYKUHHOM MASITHUKE"

136

dusnueckuil mpakTukym 1o teme "MccnenoBanue
IIEPEMEHHOI0 TOKa Yepe3 MOCIEA0BATEIbHO COCAMHEHHBIE
KOHJIEHCATOP, KaTylKy 1 pe3uctop" wnm "HccnenoBanue
pabOThl ICTOYHUKOB CBETA B LIENH MEPEMEHHOT0 TOKa"

137

@u3nuecKuil MpakTUKyM 1o teme "M3ydueHue napaMeTpoB
3BYKOBOM BOJIHBI"

138

@u3nuecKkuil NpakTUKyM 1o teme "V3MepeHne nokasaTens
npesnomieHus crekia” uinu "llomyuenue uzoOpaxxeHus B
CHUCTEME M3 IJIOCKOI0 3€pKaJia U JTUH3bI"

139

®duznueckuil mpakTuKyM 1o teme "lccnenoBanue
3aBHUCUMOCTH (POKYCHOTO PacCTOSIHUSI OT BelllecTBa (Ha
npumepe Kuakux ua3)" unu "M3mepenue GoxycHOTro
pPacCTOSIHUSI pACCEMBAIOIINX JIMH3"

140

dusznueckuii npaktukym no teme "Habmonenue
nudpakimu, THTepGEpEHITNN U MO pU3aluu cBeTa”

141

@u3nuecKnil MPakTUKyM 1o TeMme "OnpeneneHne
MMIIYJIbCA Y SHEPIUU PEISTUBUCTCKUX YacTHIL (11O




dororpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM
nose)"

142

®duznyeckuil MpakTUKyMm 1o teme "M3mepenue
OCTOSTHHOM [11aHKa Ha OCHOBE UCCIENOBAHNUS
dboroaddexra" nnm "MccienoBanue 3aBUCUMOCTH CHIIBI
TOKa 4epe3 CBETOAMOJ OT HANPSHKEHUS "

143

®duznueckuii mpakTukyMm 1o teme "MccnenoBanue cnekrpa
Pa3pEKEHHOT0 aTOMapHOT0 BOAOPOJa U UBMEPEHUE
nocTossHHOM Punbepra"

144

Pu3nuecKknil MpakTUKyM 1o teme "MccnenoBanue
pPaaMoOaKTUBHOIO (JOHA C UCIIOJIL30BAHUEM JO3UMETpa' Uin
"N3ydenue noriomnieHus 0eTa-4yacTull alfoMuHueM"

145

®duznueckuii nmpakTukym no teme "Habmonenus
3BE3IHOT0 HEOa HEBOOPYKEHHBIM IJIA30M C
MCMOJIb30BAaHUEM KOMIIBIOTEPHBIX TPUI0KEHUN JIJTA
OTIPEICJICHUS TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c03Be31us CEeBEPHOro
noJtymapus u spkue 38E31b1" unu "HabGmonenus B
TEJIECKOII JIyHBI, IIJIaHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOILICHHI"

146

O06001enne u cucteMaruszanus 3Hanuii. Posb Gpusvku u
aCTPOHOMHUM B S3KOHOMHUYECKOU, TEXHOJIOTUYECKOM,
COIMAIPHON U ATUYECKOU cepax AesTEIHPHOCTH YEIOBEKa

147

O000111eH1E U cucTeMaTu3anusg 3Hanuii. Pois U Mecto
(bU3UKK U aCTPOHOMUU B COBPEMEHHOW Hay4YHOU KapTHUHE
MHpa

148

O06001eHre ¥ cucTeMatu3anus 3Hanuil. Ponb Gpuzndeckoi
Teopuu B (POPMUPOBAHUM NIPEACTABICHUN O (HPU3NUECKOM
KapTHHE MUpPa, MECTO (PU3UIECKON KapTHHBI MUpa B
00111eM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX




MPEICTAaBIICHU O MPUPOJIE

149

O0001IeHE U cUCTEMATHU3aUA 3HAHUN 110 TEME
"Kunemarnka"

150

O0001IeHE U cUCTEMATHU3aUA 3HAHUN 110 TEME
"Kunemartnka"

151

O06001IeHNEe U CUCTEMAaTH3allisl 3HAaHUH 110 TeMe
"lnHamuka"

152

O00011IeH1Ee 1 cucTeMaTu3alud 3HalHuii o teme "Cratruka
TBEpIOro tena”

153

O000111eH1E U cUCTEMATH3AlUA 3HAHUHI 10 TeMeE ""3aKOHBI
COXpaHEHMS B MEXaHUKE"

154

O0600111eH1Ee U cucTeMaTu3anusd 3HaHuil 1o TeMe "OCHOBBI
MOJICKYJISIPHO-KHHETHYECKON Teopru"

155

O000111eH1E U cucTEMATH3AlMs 3HAHUI IO TEME
"Tepmoaunamuka. TennoBeie MamHb!"

156

O000111eH1E U cucTEMATH3AlMs 3HAHUI IO TEME
"ArperatHble COCTOSIHUS BemecTBa. Pa3oBbIe Mepexon!’”

157

O00011IeHE U cUCTEMATH3AlIU 3HAHUI 1[I0 TEME
"Onektpuueckoe nojue"

158

O00011IeHE U cUCTEMATH3AlIU 3HAHUI 1[I0 TEME
"ITocTOAHHBIN 3JIEKTPUUECKUM TOK"

159

O0001eHre 1 cucTeMaTu3anusd 3Hanuil o reme "Toku B
pa3IyHbIX cpenax”

160

O000111eH1E U cUCTEMATH3ALM 3HAHUM 10 TEME
"MaruautHoe noJe"

161

PesepBHblii ypok. O600I1IeHHE U cCUCTEMAaTU3allUsI 3HAHUM
10 TeMe " DJIEKTPOMArHUTHAS UHIYKLIHS

162

PesepBHblii ypok. O6001I€HNE U CUCTEMATU3alIUsI 3HAHUM




o teMe "Mexaunueckue koyicoanus"

163|(Pe3epBHbIii ypok. O000IIEHNE U CHCTeMAaTH3aIs 3HAHUI 1
1o TeMe "DIeKTpOMarHUTHbIEC KoJieOaHus "

164|Pe3epBHbIii ypok. O000IIEHNE U CHCTEeMAaTH3aIs 3HAHUI 1
1o TeMe "MexaHUYecKHUe U JIEKTPOMArHuTHbIE BOJIHBI"

165|[Pe3epBHblit ypok. O600I1IEHNE U CUCTEMAaTH3allUsI 3HAHU N 1
o teme "OnTtuka"

166|Pe3epBHblii ypok. O000IIEHHE ¥ CCTEMAaTHU3allisl 3HAHUM 1
o teme "OcHoBbl CTO"

167|Pe3epBHblii ypok. O000IIEHHE ¥ CCTEMAaTHU3allisl 3HAHUM 1
o TeMe "KopnycKynsipHO-BOJIHOBOW JTyanu3m"

168|(Pe3epBHbIii ypok. O000IIEHNE U CHCTEMaTH3alNs 3HAHUT 1
o teme "®usnka aroma"

169|[Pe3epBHbIii ypok. O000IIEHNE U CHCTEMAaTH3aIMs 3HAHUI 1
1o TeMe "@uU3KMKa aTOMHOTO SIIpa U AJIEMEHTAPHBIX
qacTuI"

170|Pe3epBHbIii ypok. O000IIEHNE U CHCTEMaTH3aMs 3HAHUI 1
1o Teme "DeMeHThI acTpou3uKu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

1. ®wusuka, 11 knacc/ Kacesno B.A., O011ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO

«JIPOD®AY»; AktinonepHoe obiectBo «M3narensctBo «IIpocBemienne»

2. ®usuka, 10 kmacc/ KacbsinoB B.A., OO011ecTBO ¢ OrpaHUYE€HHONW OTBETCTBEHHOCTHIO

«JIPODAY»; AkuinonepHoe obmectBo «M3narensctBo «IIpocBemienne»

3. PeimkeBuu, A. I1. ®usuka. 3agaunuk. 10-11 ki.: [Tocobue ayist obmeodpaszoBat. yueo.

3aBesieHu. — 4-¢ u3a., crepeorun. — M.: Jlpoda, 2007 — 208c.

METOIUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA
1.

ABneeBa, A. B. Meroauyeckre peKOMEHIAIMU O HCIOJIb30BAHUIO YYEOHUKOB IO
dbuszuxe non peaakmuen I'. SI. MsakumeBa «Mexanuka. 10 kmacc», «MomekynspHas
¢uszuka. Tepmoauaamuka. 10 kimacey, « Onekrpoaunamuka. 10-11 kmacey, «OnTuka.
KBanroBas ¢uszuka. 11 kiace» npu uzydeHuu GuU3UKU Ha MPOOUIBHOM ypoBHE. — M.:
Hpoda, 2005 — 27c.

Kabapaun, O. ®@. Equnblil rocyAapCcTBEHHbIA 3K3aMEH MO (DU3HKE: TEOPETHUYECKUE
Marepualibl U MPAKTUYECKHE 3aJaHMs JUIsl MOArOTOBKM K dk3ameHy. — M.: ACT:
Tpanzutrkuura, 2006 — 350c.

Kupuk JI. A. CamocrosiTenbHble W  KOHTPOJIbHBIE palOOThl 1O  (HU3HKE.
Pa3zHoypoBHeBble numakTuyeckue marepuansl. 11 kmacc. Ontuka. — M.: Hnekca,
XapwkoB: ['mmuazus, 2000 — 98c.

Kupuk JI. A. CamocrosiTenbHble W KOHTPOJIbHBIE palbOThl 1O  (U3HKE.
Pa3noypoBHeBble nuaakTuueckue marepuanisl. 11 kmacc. AtomHas (usuka. Ousnka
aToMHOro snpa. — M.: Mnekca, XapbkoB: [ ' mmuazus, 1999 — 105c.

[Ipumepnass mporpamMma cpeaHero (MOJHOro) oOmero oOpa3oBaHus MO (U3HKE.
[Ipodunbusiii yposenb. 10-11 knacc.- M.: XK-n «Haponnoe odpazoBanue» Ne2, 2006 —
c. 260

Ou3NYeCKUl MPaKTUKYM JJIsI KJIACCOB C YriayOJIeHHBIM M3ydeHueM Gu3uku: J{uaaxr.
marepual: 9-11 xir./ 10. . luk, O. ®. Kabapaun, B. A. Opnos u ap.; [lox pen. 0. N.
Huka, O. ®. Kabapauna. — M.: IIpoceemenue, 1993 — 208c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

N OEOWNRE

Anumanuu pusndeckux oowvektos. http://physics.nad.ru/

XKusas pusuka: odyqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoxku ¢usuku ¢ ucnoaszoBanneM Muareprera. http://www.phizinter.chat.ru/
®dusuka.ru. http://www.fizika.ru/

dusuka: koyuieKus onbIToB. http://experiment.edu.ru/

dusuka: IICKTPOHHAS KOJUICKIIMSI  OTIBITOB.
http://www.school.edu.ru/projects/physicexp

http://www.fipi.ru TTopran ®UIIN — denepanbHbIii HHCTUTYT MEJArOTHIECKUX
M3MEPEHUMN

http://edu.ru/index.php ®eaepanshblii mopTan «Poccuiickoe 0Opa3oBaHHe»


http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.fipi.ru/
http://edu.ru/index.php

10.http://www.infomarker.ru/top8.ntmIRUSTEST.RU - benepanbHbIT
IICHTP TECTUPOBAHUSI.

11.http://www.pedsovet.org Beepoccuiickuiit Uuteprer-Ileacoser

12.www.wikipedia.ru YausepcanbHas SHIHUKIONE NS « BUKATIC M.

13.www.krugosvet.ru YausepcaibHas SHIHKIONEaHsS «Kpyrocsery.

14.www.rubricon.ru Dunuknonenus «PyopuKom.

15.http://rsr-olymp.ru/ - odumnmaneHeii  caliT BcepoccHiCKHMX — OJHUMITHA
IIKOJIbHUKOB

16.http://www.mon.gov.ru MuH#cTepcTBO 00pa30BaHUS U HAYKU

CpencrBa 00yueHnust

1. TleyaTHble mocoOws.

2. JemoHcTpanuoHHble Tabmuis! no ¢pusuke mis 10-11 knacca

3. Texuudeckue cpencTBa 0OyUCHHS: KOMIBIOTED; MYJIbTUMEIUHHBINA TPOEKTOD;
JTIOCKa, MHTEPAKTUBHAS JTOCKA.


http://www.infomarker.ru/top8.html
http://www.pedsovet.org/
http://www.wikipedia.ru/
http://www.krugosvet.ru/
http://www.rubricon.ru/
http://rsr-olymp.ru/
http://www.mon.gov.ru/
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